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denepanpHas pabouass mporpamma Mo ydeOHoOMy mpeamery «MaTemaThkay
(6a30BBIN ypOBeHb) (mpeameTHas oOjacTh «MarteMatnka W WH(pOpMaTHKa») (manee
COOTBETCTBEHHO — IIPOrpaMMa 10 MaTeMaTHKe, MaTEMATHKa) BKITFOYAET TOSCHUTEIHHYIO
3aIMHCKY, COACpXKaHUe OOYUICHHUS, TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS IIPOTPAMMBI T10
MaTeMaTHKe, TEeMaTHIECKOEe TUTAaHUPOBAHHE.

IHHOACHUTEJIBHASA 3AITMCKA

[TporpaMMa mo maremaruke [Uisi oOywaroumxcs 5—9 kiaccoB pa3paboTaHaHa
ocHoBe ®I'OC OOO. B mporpamme Mo MareMaTHKE YYTEHbI WUJIEM U TOJIOKECHHS
Konnenuuu pa3Butusa MaTeMatuueckoro oopasonanus B Poccuiickoit @enepariuu.

[IpeameTOoM MaTeMaTHKU SBJIAIOTCS (QYyHAAMEHTAIbHBIE CTPYKTYPBI HAILIETO MUPA —
MIPOCTPAHCTBEHHbIE (OPMBI M  KOJMYECTBEHHBIE OTHOWIEHUA (OT MPOCTEHIINX,
YCBaMBAEMbIX B HEIMOCPEICTBEHHOM ONBITE, JO JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX
JUTSl pa3BUTHS HAYUYHBIX U MPUKIAIHBIX UJel). MaTemaTudyeckrue 3HaHUsI 00eCIeunBatoT
MMOHUMAHUE MPUHUMUIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE M  HMHTEPHPETALUIO COLUAIBHOW, HKOHOMHUYECKOM, TOJUTHYECKOU
nH(pOpManuy, Nal0T BO3MOKHOCTH BBINOJHATH PAacdy€Tbl M COCTABISATH AITOPHUTMBI,
HaXOJIUTh U IPUMEHATH (POPMYJIbL, BIAI€Th IPAKTUYECKUMH TPUEMAMU Fr€OMETPHUECKUX
M3MEPEHU W TMOCTPOCHUM, YUTAaTh MH(OPMALMIO, MPEIACTABICHHYIO B BHJEe TaOIul,
auarpaMM M TIpauUKoOB, KUTh B YCIOBUAX HEONPENEIEHHOCTH W IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUM.

N3yuyenne MateMaTtuk opMUPYET y 00YUaIOIIUXCS MATEMAaTUYECKUI CTUITh
MBIIUIECHUS, TPOSIBIISIIOUIMICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBaMBaIOT TAKWE MPUEMBI M  METOJbl MBIIUJICHUS, KAaK WMHIAYKUUS U JIETYKIIUS,
000011IeHHE U KOHKPETU3ALMs, aHAJIN3 U CUHTE3, Kilaccu(uKanus U cUCTeMaTU3alus,
abctparupoBanue U aHanorusa. OObeKTbl MATEMAaTHUECKUX YMO3AKIIOUEHUH, TpaBuia ux
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUUECKHUX MTOCTPOEHUH, CHOCOOCTBYIOT
BbIpa0OTKE yMeHUs (hOPMYIUPOBaTh, 0OOCHOBBIBATH U JOKA3bIBATH CYXKJICHHUS, TEM
CaMbIM pa3BUBAIOT JIOTHUECKOE MbIlIeHHE. 3ydeHne MmaTeMaTuKu 00ecrieunBaeT

(dbopMHpOBaHKE aITOPUTMUUECKON KOMIIOHEHTBI MBIIIJIEHUSI U BOCIUTAHUE YMEHU
NENUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE H
KOHCTPYHUPOBATh HOBbIE. B Mpoliecce pelienus 3a1a4 — OCHOBOM Y4eOHOM AesITENbHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKask U MPUKJIAAHAS CTOPOHBI MBIIIUICHHUS.

OO0yueHue MaTeMaTuke 1a€T BO3MOXKHOCTh Pa3BUBATh Y O0OYYAIOIINXCS TOYHYIO,

palMoOHANbHYI0 U UHPOPMATUBHYIO pe€4b, YMEHUE OTOMPATh HanOoJiee MOIXOAIIUE

A3BIKOBBIE, CHMBOJIMYECKHE, TpapruecKue CpeICTBA sl BRIPAXKEHUS CYKICHUH U
HaIJISITHOTO UX IPEACTABIICHNUS.

[Tpu u3yuyeHUM MaTeMaTHKH OCYILECTBISETCS oOllee 3HAKOMCTBO C METOAaMH
MTO3HAaHUS IEUCTBUTEILHOCTH, NIPEICTABICHUSMH O MPEAMETE U METO/AaX MAaTEMaTHKH,
UX OTJIMYUU OT METOJIOB JPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS] MaTEMATHUKH JIJIS PEILICHHS] HAYYHBIX U IPUKJIAJIHbBIX 334a4.



[IpuopuTeTHbIMU LIEAMU OOy4YEHUsS] MaTeMaThuke B 5-9 Kiaccax SBISIOTCA:
dbopMHpoBaHUE IEHTPATBHBIX MAaTEMATUYECKUX MOHATUN (UHCIIO, BEJIMYUHA,
reoMerpuyeckas ¢urypa, nepemMeHHas, BEpOSITHOCTb, (YHKIHSA), O0OeCcHeunBaronInX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHMS 00YUYaIOIIUXCS;

NOJIBEICHHE OOyYarouIuXcsli Ha JOCTYIHOM JUII HUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATHUKHA U OKPY>KAIOIIEro MHUpa, MOHMMAaHUE MATEMAaTUKU KaK 4acTu
oO11el KyJIbTYphl YEJI0BEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaromumxcs,
M03HABaTEJIbHOW aKTHUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS,
UHTEpeca K U3yYCHUIO0 MaTEMaTHKH;

dbopmupoBaHre (QPYHKIMOHAIBHOW MAaTeMAaTHMYECKOW TIpPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEaNbHBIX >KM3HEHHBIX CUTYyallUsIX W MPU HU3YyYEHUU JAPYTUX YYEOHBIX MPEAMETOB,
NPOSIBJICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMyIHpoBaTh HX Ha S3bIKE
MaTeMaTUKM W CcO3JaBaTh MaTeMaTU4YeCKUE MOJCIH, NPUMEHSTh OCBOCHHBIN
MaTeMaTU4YeCKUil anmapaT [l pEUIeHUs [PaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
HMHTEPIPETUPOBATH U OLICHUBAThH MOJYUYCHHBIC PE3YyJIbTATHI.

OCHOBHBIE TUHUH COZIEP KaHUS TPOTPaMMBI 110 MaTeMaTuke B 59 kiaccax: «Yucna
U BBIUMCICHUS», «Anredpa» («AnreOpanyeckue BbIPpOKECHUsS», «YPaBHEHUS U
HEpaBEHCTBA), «DyHKIMMN», «I'eoMmetpus» («I'eomerpuyueckne GUrypsl 1 ©X CBOMCTBa,
«3MepeHne reoMeTpUYECKUX BEIWYUH»), «BeposiTHOCTh M cTaTucTUKa». JlaHHBIE
JMHUU Pa3BUBAIOTCS MApaUIENbHO, KaXK/lasgd B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYIroii, a B TECHOM KOHTAKT€ U B3aUMO/ICHCTBUMU.

Conepskanue mporpaMMbl 10 MaTeMaTHKe, paclpeenéHHOe Mo rojaaM OOy4eHHs,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUMHATBHBIM
BoIlpocaM  oOywarommecss  oOpalmiaiuch  HEOJHOKPATHO, 4YTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMHU TOHATUSIMH W HaBbIKAMHU OCYIIECTBISJIOCH MOCIEIOBATEIBHO U
MOCTYMATENbHO, C COOJIOJICHUEM TMPUHLHUIIA TMPEEMCTBEHHOCTH, & HOBBIE 3HAHMS
BKJIFOUAJIUCh B OOIIYI0 CHUCTEMY MaT€MaTUYECKHX MPEICTaBICHUN O0O0ydaronuxcs,
pacuupsisa u yriryossis e€, 00pa3ysi IpoUYHble MHOKECTBEHHBIE CBSI3U.

B cootBerctBUn ¢ ®T'OC OOO maTtemaTuka SBISIETCS 00S3aTEIbHBIM yUE€OHBIM
IpeIMETOM Ha ypOBHE OCHOBHOIO oOuiero oopasoBanus. B 5-9 kmaccax maremaruka
TPaJAUIIMOHHO U3YYaeTCs B paMKax CIEAYIOMUX YIYEOHBIX KYpPCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B /-9 kimaccax — KypcoB «Anredpay (BKItoUas dJI€MEHThI CTATUCTUKH U
Teopun BeposATHocTe) u «l'eomerpusi». IlporpamMmoili mo maTeMaTHKe BBOJUTCS
CaMOCTOSTENbHBIN YU4eOHbIN Kypc «BepoSATHOCTh U CTAaTUCTHKA.

OO0miee 4YKMCIIO YacOB, PEKOMEHIOBAHHBIX JJISI MU3Yy4YECHHUST MaTeMaTUKH (0a30BBIif
YpOBEHb) Ha YPOBHE OCHOBHOTO 001Iero obpazoBanms, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B He/lelo), B 6 kiacce — 170 gacoB (5 yacoB B Henelnto), B 7 kitacce —204
yaca (6 yacoB B Hejelo), B 8 kiacce — 204 gaca (6 gacoB B Hefeno), B 9 kitacce — 204
yaca (6 4acoB B HEJEINIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yyeHne maTeMaTHKX Ha ypOBHE OCHOBHOT'O 00I1IIero 00pa3oBaHus HAIIPaBiICHO Ha
JTOCTIDKCHHE OOYYarONIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX H  IPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE  pe3yJbTaTbl  OCBOCGHHMS  NIpOrpaMMbl IO  MaTEMaTHKE
XapaKTepPU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HHTEpeca K MPOIUIOMY W HACTOSIIIIEMY POCCUUCKON MaTeMaTHKH,
[EHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCHUUCKMX MATEMaTUKOB M POCCUHCKOM
MaTeMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYTMX HayKax M
NPUKJIAJAHBIX cdepax;

2) rpa:KAaHCKOe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00s3aHHOCTEN I'paXkIaHUHA U pealn3aluu ero mnpas,
OpEICTaBICHUEM O MaTeMaTHMYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHUH, IPOLEAYp IPaKIaHCKOT0 0011IecTBa (HalpuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXIEHUIO 3THYECKUX NpOOJIEM, CBS3aHHBIX C MPAKTHYECKUM
OPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAaHHUEM BA)KHOCTU MOPAIBHO-3TUYECKUX
MPUHIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) Tpya0BO€ BOCIIUTAHHE:

YCTAaHOBKOM HAa AKTUBHOE Y4YacTME€ B PEIICHUA MPAKTUYECKUX  3a]ad
MAaTEMATUYECKON  HAMPABICHHOCTH, OCO3HAHUEM  BAXKHOCTM  MATEMATHYECKOTO
oOpa3oBaHMsi Ha TPOTHKEHUU BCEH JKU3HU Ui YCHEMIHOW MpodecCHOHAIbHON
NEATeIbHOCTY M Pa3BUTHEM HEOOXOJIWMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHJUBHUAYATbHOM TPAeKTOpUU OOpa30BaHUSI W >KU3HEHHBIX TUIAHOBC
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY M OCTETUYECKOMY  BOCIIPHSTHIO
MaTeMaTHYeCKHX OOBEKTOB, 3ajad, peEIIeHWi, pacCyKIAEHUH, YMEHHIO BHJICThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpHEHTAIMEH B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBEKa, INPUPOALI U OOIIECTBa,
MOHUMaHHEM MaTEMaTHYSCKOW HAyKH Kak C(epbl YeT0BEYECKON ACSITEIbHOCTH, ITAloB
¢€ pasBUTHA M 3HAYMMOCTH JUIsS Pa3BUTHS LHMBUJIM3AIMK, OBJIAJCHHEM SI3BIKOM
MaTeMaTUKA W MaTeMaTHYECKOW KYJIbTYPOH KakK CPEJCTBOM IMO3HAHUS MHpA,



OBJIaACHUECM HpOCTCﬁH.IPIMPI HaBBIKaMH HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocmuTtanue, GopMHpPOBaHME  KYJLTYPbl  30POBbSI W
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

TOTOBHOCTBIO ITPUMEHATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 310POBbA,
BEJICHUSI 3JI0POBOr0 00pasza >KU3HU (340POBOE MHUTAHHME, COATAHCHUPOBAHHBIN PEKUM
3aHATUN U OTIbIXA, PETYJIsIpHAs (PU3UUYECKasi aKTUBHOCTD), C(OOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMMUOKY M TaKOTO >K€ IpaBa JIpyroro
YeJI0BEKA;

7) ’KOJIOTHYECKO€E BOCTIHTAHHE:

OpUEHTallMeld Ha NPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHUW JId PEIICHHs 3a/1auB
00JacTH COXPAHHOCTH OKPYXAIOIIeH Cpenbl, IJIaHUPOBAHHS MOCTYIKOB M OIEHKU HX
BO3MOXKHBIX TIOCJEACTBUNA JJIsi OKpYy’)Kalolled cpeabl, OCO3HaHHEM TIJ100aJIbHOIro
XapakTepa dKOJOTHYECKHUX MPOOIIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHS IOIHMCS YCJIOBHSIM COIHATBLHOW M TPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSX HEONPEIEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO JAESITENbHOCTh, B TOM YHCIIE YMEHHUE
YUUTBCS Y APYTHX JIIOJeH, NpruoOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEO0OXOIMMOCTBIO B ()OPMHPOBAHNUY HOBBIX 3HAHMi, B TOM 4Hciie (OPMYIHPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJIEHUSX, B TOM YUCJIE PaHEE HE U3BECTHBIX,
0CO3HaBaTh JEe(PUIMTHI COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalMIO, BOCIPHUHHMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U AeicTBus, (OpMYyIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIbIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOEHUS TPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi y oOyuaromierocsi OyayT chOpMHpPOBaHbI METANpPeIMETHBIE Pe3yIbTaThl,
XapaKTepU3yIoIIuecs OBJIaJCHUEM YHUBEPCAIbHBIMU TMO3HABATEIbLHBIMU JCHCTBUSIMH,
YHUBEPCAIIBHBIMM ~ KOMMYHHMKATUBHBIMU  JEHCTBUSIMU U YHHUBEPCAJIbHBIMU
PEryJATUBHBIMU JEUCTBUSMH.

ITo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE NeiICTBUA
ba3oBble Jlornyeckune 1eHCTBUSA:

BBISBJISITh M XapaKTEpPH30BaTh CYIICCTBCHHBIE MPHU3HAKK MaTEMaTHUYECKHUX
OOBEKTOB, TMOHATHI, OTHOUICHHH MEXAY MOHATUAMHU, (HOPMYJIHMPOBATH OMPEACIICHHUS
MOHATUN, yCTaHABIWBATh CYIIECTBEHHBIH MPH3HAK KIACCU(UKALUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE



¥ OTpHIIATEeNIbHbIE, €IMHUYHBIE, YACTHbIE U OOIINE, YCIOBHBIE;

BBISIBIIAITh MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTUBOPEUHSB
(dakTax, MaHHBIX, HAONMIOACHUAX M YTBEPXKICHHUAX, NpeIaraTb KpUTEPUHUIIISA
BBISIBJICHHSI 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;

JIeNIaTh BBIBOABI C UCTIOIb30BAHNEM 3aKOHOB JIOTUKH, A€ TYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUSHHI IO aHAJIOTUH;

pa3dupaTh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHUM (TpAMBIE H OT
MIPOTUBHOTO), POBOJIUTD CaMOCTOSITENTEHO HECIIOKHBIE JI0Ka3aTenbCTBA
MaTeMaTH4ecKuX (PakToB, BBICTpAaUBaTh apryMEHTAIMIO, MPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh crioco0 pemieHust y4eOHOi 3aia4yn (CpaBHUBATH HECKOJBKO BapUaHTOB
pelieHus1, BbIOMpaTh HauboJee MOAXOIAIMI ¢ yUETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble ucciieoBaTeIbCKUE 1eiiCTBUSA:

UCIIOJB30BaTh BOMPOCHl KaK HCCIENOBATEIIbCKUM HWHCTPYMEHT TO3HAHMS,
dbopMyIHpOBaTh BOMPOCHI, PUKCHUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBATh UCKOMOE W JaHHOE, (hOpMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHUE;

MPOBOAUTH 10 CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECIOKHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO  (hOpMyNHpoBaTh 00OOIIEHHUST W BBIBOALI MO pe3yJibTaTam
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBaHMS, OIICHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a Takke BbIJBUraTh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nungopmanmueii:

BBISIBJIAITH ~ HEINOCTATOYHOCTh M M30BITOYHOCTh ~ WHGOpMAIMW,  JIaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BEIOWpaTh,  aHAJIM3UPOBATh,  CHUCTEMATH3WpPOBaTH W  WHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATH (hOpMYy TIpeACTaBICHUS HHGOPMAIIMK U UILTFOCTPUPOBATH PelllaeMbIe
3aJ1ayu CXeMaMHu, TruarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHUBATh HAAEKHOCTh WH(OPMAITUH TI0O KPUTEPHUSIM, TTPEITIOKEHHBIM YUUTEIIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHukaTuBHBIC YHHMBEpPCAJbHbIC YUeOHbIEC TeHCTBUS:

BOCIIPUHUMATL H (bOpMy.]'II/IpOBaTB CYXXKICHUSA B COOTBCTCTBHH C YCIOBUSAMHU U
OeJIAMHA O6H_I€HI/I$I, SICHO, TOYHO, I'PpaMOTHO BbIPpaXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
W IMMCbMCHHLBIX TCKCTAX, AaBaTb ITIOACHCHUA 110 XO4Y PCHICHUA 3ada49, KOMMCHTHUPOBATDH



MOJIyYCHHBIN pe3ybTaT;

B XoJle OOCYXJeHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
po0JieMbl, penraeMoi 3aJaud, BbICKA3bIBaTh UJIEH, HAIICJICHHBIC HA MOWCK PEIICHMUS,
COMOCTAaBIIATb CBOM CYXXJEHUS C CYXKIEHUSMH JPYTMX YYaCTHUKOB JIMAJIOTa,
OoOHapy>XKUBaTh Pa3IMUME U CXOJCTBO MO3HIIHI, B KOPPEKTHOU (hopme (OopMyIHpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUs] 3aJay, JKCIEPUMEHTA, HUCCIEI0BaHMUS,
MPOEKTa, CAMOCTOSITENIPHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3aaad
pe3eHTAIllMK U OCOOEHHOCTEH ayAUTOPHUH;

MOHUMATh U UCTIOJB30BATh MPEUMYIIECTBA KOMaHIHON 1 UHAUBUYJIBHON paOOThI
U pelICHUN YYEOHBIX MaTEMAaTHYECKUX 3a/1aY;

NpPUHUMATh 1I€JIb COBMECTHOM JICSTEIBHOCTH, IUIAHUPOBATh OpraHU3aIUIo
COBMECTHOI pabOThI, paclpeienaTh BUAbl padoT, TI0rOBapUBAThCs, 00CYKIAaTh MPOIECC
U pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPyHHoOBbIX (popmax paboThl (0OCYXaeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHSATH CBOIO YaCTh pa0OThI U KOOPJUHUPOBATH CBOU
NEUCTBUS C APYTUMHU WICHAMU KOMaH/IbI, OIIEHUBAaTh KAYECTBO CBOETO BKJIa/la B OOIIUi
IPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC AeilCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO COCTAaBJISATh IUTAH, aJTOPUTM pEIIeHUs 3a1adul (MU €r0 4YacTh),
BBIOMpATh CMOCOO pEIIeHUs C Y4ETOM HMEIONIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPWUAHTHI PEIICHUN C y4ETOM
HOBOM HH(pOpMAIUH.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMH CaMONPOBEPKH, CAaMOKOHTPOJS Ipolecca W pe3yJbTaTa
peLIeHUs MaTEMaTUYECKOM 3a1auH;

NPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH I[P PELICHUU 3a7ayH,
BHOCHUTb KOPPEKTHUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX
OIIUOOK, BBISIBJIEHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JI€ATEIbHOCTH TIOCTABJICHHOW LIEMU U
YCIIOBUSAM, OOBSICHATh MNPUYMHBI JTOCTHXKEHHUS WA HEJOCTHXKEHHUS LEJTU, HAXOAMTh
OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIE pE3yabTaThl OCBOEHUS MPOrPaMMBbI [0 MATEMATHUKE ITPEICTABIIEHBI 110
rojlaM oOy4YeHHUs B CJICAYIONIMX pa3fenax MporpaMMbl B paMKaX OTIEIbHBIX y4eOHBIX
KypCcOB: B 5—6 kilaccax — Kypca «MartemaTuka», B /-9 kilaccax — KypcoB «Anredpay,
«I'eomeTpus», «BEepoATHOCTH U CTATUCTUKAY.



OEJEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AITMCKA

[IpuopureTHpIMU 1EIIMU OOyYEHHs] MaTeMaTHKe B 5—6 Kiaccax SBIISIFOTCS:
MPOJIOJKEHNE (POPMHUPOBAHUSI OCHOBHBIX MATEMAaTHYECKUX MOHATUH (YUCIO,
BEIMYMHA, TreomeTpuueckas ¢urypa), o0OeClNeYuBaIOIMIUX MPEEMCTBEHHOCTh U

MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00Pa30BaHUsI 00YyJIarOIINXCS;

pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATENILHON aKTUBHOCTH, HUCCIIENIOBATEIbCKUX YMEHUH, MHTEpeca K H3yUYEHUIO
MaTEeMaTHKHU;

noJIBeJIcHNEe OOydaroluxcsi Ha JOCTYIIHOM Ui HHMX YpPOBHE K OCO3HaHUIO
B3aUMOCBSI3M MaTEMaTUKU U OKPY’KaIOILIET0 MUPA;

¢dopMupoBaHue (QYHKUMOHAJIBHOM MAaTeMaTUYeCKOW TIpPaMOTHOCTH: YMEHHUS
pacno3HaBaTb MaTEMaTHYECKHE OOBEKThl B peajJbHbIX JKU3HEHHBIX CHTYalUsX,
OPUMEHATh OCBOCHHBIE YMEHHUS JI PELICHUS NPaKTUKO-OPHUEHTHPOBAHHBIX 3ajiad,
MHTEPIPETUPOBATh TOJYYECHHbIE pE3yJbTaThl MU OLEHMBATh MX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaALlUH.

OcHOBHbIE JIMHUM COJEp)KaHHUA Kypca MaTeMatuku B 5—6 Kiaccax —
apupMeTnyecKkas U TeOMETPUYECKas, KOTOPbIE Pa3BUBAIOTCA MapajuieIbHO, KaXK/asB
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCUMO OJIHA OT ApYroii,a B
TECHOM KOHTaKT€ W B3aHUMOJCHCTBHM. Takke B Kypc€ MaTeMaTUKH IPOUCXOJMT
3HAKOMCTBO C 3JIEMEHTaMU alareOpbl U ONMKUCATEIbHON CTATUCTHKHU.

N3ydyenne apupMeTHueckoro marepuana HaYMHAETCA CO CHCTEMaTU3alud U
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIIAX, IOJYYCHHbBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpazoBanus. I[lpu 3TOM COBEpPIIEHCTBOBAHHE BBIYMCIUTEIBHOW TEXHUKU U
dopMHUpOBaHME  HOBBIX  TEOPETUYECKMX  3HAHMM  COYETaeTcs C  pa3BUTHEM
BBIUMCIUTENILHON KYyJIbTypbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIIMM MpuéMam
NPUKUAKA W OLEHKH pE3yJIbTaTOB BBbIUMCICHHNA. WM3yueHue HaTypaidbHBIX YHCEN
IpoAoJIKaeTcs B 6 Ki1acce 3HaKOMCTBOM € HaYaJIbHBIMU MOHATUSIMU TEOPUU ACTUMOCTH.

Hauano uzydyeHus 0ObIKHOBEHHBIX U JECATUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. JTo
NEepBBIN 3Tall B OCBOCHUHU ApOo0Oeil, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
NOHATUSAMU TeMbl. [Ipr 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEil B MOJTHOM 00BbEME
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOei, UTo 11eeco00pa3HO C TOUKH 3PEHHUs
JIOTUKH U3JI0KE€HUS YUCIOBOM JIMHUM, KOT/Ia MpaBUiia ACHCTBUH C IECSITUUHBIMU
JIpO0sSIMU MOKHO OOOCHOBATh y>K€ M3BECTHBIMH AJTOPUTMaMU BBITIOJHEHUS J1€WCTBUM
C OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JIECATUYHBIMH JIPOOSMU PACIIAPUT
BO3MOYKHOCTH i1 HOHUMaHUSI 00y4aroIIMMUCS TPUKIIAJHOTO IPUMEHEHUS HOBOM
3alMCH IIPU U3YYEHHM JAPYTUX MPEAMETOB M NPH MNPAKTUYECKOM HCIOJIb30BAHUMU.
K 6 kiaccy oTHecE€H BTOpOI ATal B U3y4EHUU IPOOCH, Ie IPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MTPeoOpa3oBaHus qpoOeii, 0CBOEHNE HOBBIX
BBIYHMCIIUTEIBHBIX JITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCIEHUH, B TOM YHCIIE
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3HAUYEHUN BBIPAKEHUN, COAEPKAIUX W OOBIKHOBEHHBIE, M JCCATUYHBIE JpOOH,
YCTaHOBJICHHE CBS3€M MEX1y HUMH, pACCMOTPEHHE MPUEMOB pELIECHUS 3a/1a4 Ha IpOOU.
B nauane 6 kiiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YUEHUS TTOJIOKUTEBHBIX U OTPUIIATEbHBIX YUCEIT SIBJISIETCS TO, UTO
OHHU TaKXe MOTYT pacCMaTpUBAThCs B HECKOJIbKO ATarnoB. B 6 kiacce B Havane u3ydeHus
TeMbl «I1010XKuTeNbHBIE U OTPUIIATEIbHBIC YKCIIa» BhIEsIeTcs noaremMa «llenbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPULATEIbHBIMA YHCIAMU M JACHCTBUSAMUC
MOJIOKUTEILHBIMU M OTPUIIATEIBHBIMHU YUCIIAMU IIPOUCXOUT HA OCHOBE COAECPIKATEIBHOTO
M0/1X0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE TTO3HAKOMUTH 00YYarOIIUXCS IPAKTUIECKU
CO BCEMH OCHOBHBIMHM TOHATHSMHU TE€MbI, B TOM YHCIE€ U C MpPaBUIAMH 3HAKOB MpHU
BBITIOJIHEHUU apu@MeTHdeckux AeicTBui. M3yueHne paloHadIbHbIX YUCENT HA 9TOM HE
3aKOHYMTCS, @ OYJIET MPOIOHKEHO B Kypce anreOpsl / Kiacca.

[Ipn oOy4yeHMM pEIICHHIO TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apudmernueckue npuémsl peuieHus. [Ipu orpaboTke BHIYMCINUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpHUBAOTCS TEKCTOBBIE 3aJ]a4M CIEAYIOIINX BUAOB: 33Ja41 Ha JIBH)KEHUE,
Ha YacCTH, Ha IOKYIIKH, Ha pabOTy U MPOU3BOJUTEIBHOCTD, HA IPOLEHTHI, HA OTHOLIEHHUSI
U npornopuuu. OOyyaromuecss 3HaAKOMSTCS ¢ NMpUEMaMH pelIeHus 3ajad rnepedopoM
BO3MO’KHBIX BapHaHTOB, y4aTcsi paboTaTh ¢ MHPpOpMaLHUEH, MPEeACTaBIECHHON B (hopme
TaOJINI UK IUArpamM.

B mporpamme yueOHOro kypca «Maremarthka» MpeaycMOTPEHO (OpMUpOBaHHE
IPONEAEBTUUECKUX anreOpanyeckux MpeJCcTaBlIeHUN. bykBa Kak CHUMBOJ HEKOTOPOTO
yycia B 3aBUCHUMOCTM OT MATEMaTHYE€CKOrO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
bykBeHHass CHMBOJMKA IIMPOKO HCIOJIB3YETCSl MPEXKJE BCEro MAJs 3alucu OOIIMX
YTBEPKICHUM U MPEUIOKEHUH, POPMYJI, B YACTHOCTH ISl BBIYMCIICHHS TEOMETPUUYECKHUX
BEJIMYMH, B KAUECTBE «3aMECTHUTEIS» YUCIIA.

B mporpamme yueOHOro kypca «MaTemMaTuka» NpPEACTaBICHA HaIJISIIHAS
reOMETpHs, HAlpaBJICHHAas HAa Pa3BUTHE OOPa3HOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs, U300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3yUYEHUU IE€OMETPHH,
KOTOpPBIA  OCYILECTBIAECTCS HA HAISAHO-NPAKTHYECKOM YpPOBHE, ONHUpaeTcsiHa
HarjasAHO-00pa3HOe  MbllieHHe  oOywaromuxcs. bornbinmas — poib  OTBOIUTCS
MPaKTUYECKON JIEATETbHOCTH, OMbITY, SKCIIEPUMEHTY, MOJIeTupoBanuio. O0yJaromumecs
3HaKOMATCA C T€OMETPUYECKMMHU (pUrypaMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C HX
NPOCTEHIIMMU  KOH(MUTYpasIMH, ydaTcsl Hu300pakaTh WX Ha HEITUHOBAHHOW U
KJIeT4yaTon Oymare, pacCMaTpuBaIOT MX MPOCTEHIIMe CBOMCTBA. B mpoliecce u3ydeHus
HarJISITHOW T€OMETPUM 3HAHUS, MOJIY4YeHHbIE O0Y4YalOUIMMUCS Ha YpOBHE HAYaJIbHOIO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACHIUPSIIOTCS.

CornacHo yueOHOMY MJIaHy B 9—6 Kjlaccax U3y4yaeTcsl HHTETPUPOBAHHBIN NPEIMET
«MaremaTuka», KOTOPBIA BKJIIOYAEeT apUMETUYECKUl Marepual M HarJsiAHYIo
reOMETPUIO, & TaKXkKe MPOIEAEBTUUECKHE CBEICHUS M3 alreOpbl, 3JEMEHTHI JIOTUKH U
Hayajia ONKUCaTeIbHOU CTATUCTUKU.

OO6m1ee Yyucao 4acoB, PEKOMEHI0BAHHBIX JIJIsI M3y4eHUsI MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 gacos (5 gacoB B Hefieno), B 6 kimacce — 170 gacos (5 yacoB B Heedio).
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COIEPKXAHUE OBYYEHMUA
5 KNIACC

HarypaJjbHble ync/ia u HyJIb

HatypaneHoe wumcno. Psx HatypansHbeix uwucen. Yucno 0. HM300paxkenue
HaTypaJIbHbIX YUCE TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOMA.

[lo3unmonHass cucreMa CcyuciaeHusA. PuMckasgs Hymepanus Kak [OpHUMED
HETIO3ULMOHHOM CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucremMa CUUCIICHUS.

CpaBHEHHE HATypajJbHBIX YHCEJ, CPAaBHCHHE HATYpaJbHBIX YHCEI C HYJEM.
Cnioco6bl cpaBHeHUsI. OKpyTIeHUE HATYPAIbHBIX YHCEIL.

CnoxeHre HaTypallbHbIX YMCEJ, CBOMCTBO HYJISI IIPU CIIOKEHUU. BprunTaHue Kak
JeicTBrUe, 00paTHOE CIOKEHHIO. Y MHOKEHUE HATypaJibHBIX YUCEN, CBOWCTBA HYJS H
€IMHULIBI TIpM yMHOXXeHuHu. [leneHue kak JeiicTBUE, O0OpaTHOE YMHOXKEHHUIO.
KoMnoHneHThI neiicTBU, CBsI3b MeXIy HUMU. [IpoBepka pe3ynbrara apupMeTHIecKoro
nevictBus. IlepeMecTUTENbHOE M COUYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS WU
YMHOXKEHHS, paclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OykB s 00O3HAUEHUS HEU3BECTHOI'O KOMIIOHEHTa W 3aIlHCH
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenu u KpaTHBIE YKCIIA, PA3JIOKEHNE HA MHOKATENN. [IpoCcThie U cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3alUCh YKCIIa B BUAE CYMMBI Pa3psAHBIX
CJIaracMbIX.

HucnoBoe BbpIpakeHHE. BplunciieHHe 3HAYEHUM YKCIIOBBIX BBIPAKEHUM, MOPSAOK
BBIITOJTHEHUSL JEUCTBUU. VICIOJIB30BaHWE NPU BBIYUCIEHUAX IEPEMECTUTEIBHOIO H
COUYETATEJIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS M YMHOXKEHHSI, PaclpeAeUuTEeIbHOTO
CBOMCTBA YMHOEHHUSI.

Jpoou
[IpencraBienre o ApoOU Kak CIOcoOe 3amucy 4acTu BeauduHbL. OOBIKHOBEHHBIE

npobu. IlpaBunbHbIE M HempaBuibHblE ApoOu. CMemanHas ApoOb, MPEACTABICHHE
CMEIIaHHOW ApoOW B BHUJE HEMPABUIBLHON ApOOM M BBIJCIEHUE IIEJIONM YacTH 4ucia
W3 HempaBwiIbHOW apobu. M3o0paxkenue npoOel TOYKaMH Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamienue apob6eit. IlpuBenenue ApodU K HOBOMY
3HameHaTeno. CpaBHEHUE APOOECH.

CnoxxeHre W BBIYMTAHHE JpoOei. YMHOXKEHHUE W JelieHHe ApoOeil, B3auMHO-
obpatHble apodu. HaxoxaeHne 4acTy 1eJI0To 1 1EJIOTo 110 €r0 YacTH.

Jecsatuunas 3amuch npoOeid. [lpeacraBienune nmecaTnyHoM npoOu B BHUJC
0ObIKHOBEHHOM. M300paxkeHue NecATUYHBIX ApoOel TOYKAMH Ha YKCIOBOM MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEil.

Apudmernueckne AEUCTBUS C ACCATUIHBIMU ApoOsmu. OKpYTIeHUE NEeCITHUHBIX
po0ei.

12



Penienne TekcTOBBIX 33124

Pemiennie TeKCTOBBIX 3a7ad apu(dMETHUECKHM CrHocoOoM. PereHue JToruyeckux
3a1a4. Pemenue 3agad nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcmosb3oBaHue npu
pEIICHUY 3a7a9 TaOJIHI] U CXEM.

Pemenue 3amay, copepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUUYUHBI: CKOPOCTb,
BpEMSI, PacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EJAWMHHUIIBI MU3MEPEHHUs: MaccChl,
00bEMa, 1IEHbI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXIY €IUHUIIAMU U3MEPECHUS
Ka)KJ0M BEJIMYMUHEIL.

Pemenre oCHOBHBIX 3a71a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIE TAOJIMI, CTOJI0YATHIX IUAarpamMM.

Harasignasi reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
JIy4, yTOJ1, JIOMaHast, MHOTOYT OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [IpsMon, ocTpblid, Tynoun
Y Pa3BEPHYTHIN YIJIBIL.

JlnuHa oTpe3ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JIOMaHOH, NEPUMETP
MHOI'OYIroJIbHUKA. MI3MepeHne U OCTPOEHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTUPA.

Harnsgnele mnpexacraBneHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTYP.

N3o6paxenue ¢uryp, B TOM 4ucie Ha Kkietdaroil Oymare. Iloctpoenue
KOH(Urypaiuii u3 yacteil npsiMou, OKpy>KHOCTH Ha HETMHOBAHHOM U KJIETYAaTON Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomanes  OpsIMOYroJlbHHKAa W MHOTIOYTIOJIBHUKOB,  COCTaBJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM YucCIe (GUryp, N300paxxEHHBIX Ha KieTyaToi Oymare. EquHuIbI
M3MEPEHUS TUTOIIAN.

Harnsigaele npenacTaBieHHUs O TNPOCTPAHCTBEHHBIX (PUrypax: NPSMOYTOJIbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M3o0paxkeHre npocTelimnx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napayenenunena. Co3ganue MoJeiaeii MHOrOrpaHHUKOB (13 Oymard,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

O0BEM PAMOYTOJILHOTO Napajuienenumena, kyoa. Enunauuel nusmepenust oo0bEMa.

6 KJIACC

HarypaJjbHble yucia

Apudmernueckue JIEUCTBUS € MHOTO3HAYHBIMU HATypaJbHBIMH  YHUCJIAMHU.
UYucrioBble BBIPAKEHUS, MOPSAOK JCUCTBHUI, MCIOJIB30BaHUEe CKOOOK. Vcmonp3oBaHme
IIPU  BBIYKUCICHUSAX MEPEMECTUTENBHOTO M COYETATENIbHOTO CBOMCTB CIIOXKEHUS U
YMHOKEHHUSI, PACTIPEACIUTEIIbHOIO CBOWCTBA yMHOXEHHUs. OKpyTiieHuE HATypaJbHbIX
YHCell.

Jlenutenu u KpaTHbIC YMCiIa, HAUOOJIBIIUNA OOIINI JETUTENh U HaUMEHbIIee o01ee
KpaTtHoe. [[enuMocTh CyMMBI U TIpou3BeAcHUs. JleeHue ¢ OCTaTKOM.
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J{poou
OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpalieHue ApoOei.

CpaBHEHHE W YNOpsSAOYMBaHHME IpoOeii. PemieHne 3amay Ha HAXOXKIEHWE YACTHOT
IIEJIOTO U TIEJIOTO 1O ero YacTu. J[poOHOe Yncio Kak pe3ynbrar Aenenus. [Ipeacrasnenne
JECATUYHOU NpoOu B BHUJE OOBIKHOBEHHOM IpOOM M BO3MOXHOCTH IPEICTABICHUS
OOBIKHOBEHHOM JApOOH B BHJIE ACCATUIHON. JlecsiTHaHbIe TpoOH 1 METpUUYeCKas CHCTeMa
Mep. ApupMeTudyecKue JEeUCTBUS W YHUCIOBBIE BBIPAXKEHUSIC OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSMH.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHHHU. MacmTta0, nponopius. [Ipumenenue
IPONOPLHUI IPU PENIEHUH 3a4a4.

[lonartne npoueHta. BpruncieHne NpoLEHTa OT BEIWUYMHBI U BEJIUYHMHBI MO €€
NpolLeHTy. BripakeHuWe TMPOLEHTOB JECATUYHBIMH JIpoOsmu. Permenue 3amauna
MPOIEHTHI. BhIpakeHNEe OTHOIIEHUS BEJIMYUH B MPOICHTAX.

HonoxuTeNbHbIC H OTPULATEIbHBIC YHCJIA

[TomoxurenbHple W oTpuLATeNnbHble uyucha. lLlensie uyucna. Mopayns 4yucna,
reoMeTpuyeckas HHTepIpeTanus Moty uncia. M3o00paxeHue urcen Ha KOOPAUHATHOM
npsaMoil. YwucioBble npomexyTku. CpaBHeHHe uucend. ApudMeThuyeckue IeHCTBUAC
IOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMH YHACIAMHU.

[IpssmMoyrosibHAass cUCTEMa KOOpPAMHAT HA IUIOCKOCTH. KoopawHaTel TOYKHM Ha
IUIOCKOCTH, adciucca u opauHata. [locTpoeHune Touyek u puryp Ha KOOPAMHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpasKeHUA

[Ipumenenue OyKB /Ui 3alMCH MATEeMAaTHYECKUX BBIPAKEHUN W TMPEIJIONKCHUH.
CpoiictBa apudmeTndeckux JeWCTBUA. DyKkBeHHbIE BBIpaXKEHUS U  UYHUCIOBBIC
IIOJICTAHOBKH. DyKBEHHBIC paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMysbl NEPUMETPAa W IUIOMIAAM MPSMOYIOJIbHHMKA, KBajpara, 0O0bEMa
napajienenuneaa u Kyoa.

Peimnenue TeKCTOBBIX 3a1a4

Pemenre TeKCTOBBIX 3ama4 apu(METHUCCKUM CIIOCOOOM. PemeHue JTormyeckux
3a1a4. Pemenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenune 3agay, cogepxaimx 3aBUCUMOCTH, CBS3BIBAOIINX BEIIMUYUHBI: CKOPOCTh,
BpeMsl, pacCCTOSHUE, IICHA, KOJTMYECTBO, CTOUMOCTD, IIPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
paboThl. EquHuIBI U3MEpPEHUs: MacChl, CTOUMOCTU, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KAXKI0U BEJTUYHUHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOIICHWEM, MPONOPIHOHAIBHOCTHIO BEJIIMYHH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIEHTHI.

OueHka W TpUKUAKA, OKpyrieHwe pe3ynbrata. CocraBieHue OYKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3aaUU.

[IpencraBieHrie JaHHBIX C TMOMOIIBIO Tabiaui u auarpamm. CrojOyaTeie
IAarpaMMbl: YTEHUE U TTIOCTPOEeHUE. UTEHNE KPYTrOBBIX IUATrPAMM.
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Harasignas reomerpust

Harnsgnele npeacraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YE€TBIPEXYTOIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHoe pacrnosnioxkeHue ABYX MNPSMBIX HA IJIOCKOCTH, MapajljieibHbIE MPSMBIE,
NEPIEHANKYJIIPHBIE IpsiMble. FI3MepeHne pacCTOSIHUM: MEK Y ABYMs TOUKaMH, OT TOUKH
710 MPSIMOM, IJTMHA MapIlIpyTa Ha KBAJAPATHOM CETKE.

MN3mepeHrne M IOCTPOCHHE YIJOB C IIOMOLIBIO  TpaHCHopThpa. Buasl
TPEYTOJIBHUKOB: OCTPOYTOJIBHBIN, NPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIPEXYTOJIBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [IpIMOYTOJIbHUK,
KBaJpaT: WCIIOJH30BAHWE CBOMCTB CTOpPOH, VIJIOB, nuaroHaien. IM3o0paxkeHue
reOMETPUUYECKUX (UTYp Ha HEJIMHOBAHHOM Oymare C HCIONb30BAaHUEM LIUPKYIIA,
JUHENKH, yTolIbHUKA, Tpancnoptupa. [locTpoeHus Ha kietyaToil Oymare.

[lepumerp MHOroyronbHuka. IloHdarue ruiomaau (Urypsl, €AMHUIBI U3MEPEHUS
mwiomwaay. [pubmmkénnoe nusmepeHue miomanyd GuUryp, B TOM 4KClie Ha KBaJApaTHON
cetke. [IpnbimxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, IIJIOIIAAN KpPyra.

CummeTpus: IeHTpadbHasA, OCEBasl U 3epKajlbHasi CAMMETPUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsinaele npeacTaBiieHns 0 IPOCTPAHCTBEHHBIX (PUTypax: mapasuienenumen, Kyo,
npusMa, nupammuaa, KOHyc, HWIMHAP, map U cpepa. M300pakeHue npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIIMH/IpA U KOHyca. Co3aHne MoJeneu
IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, mpoBOJIOKH, INIACTUIIMHA U JPYTUX MAaTEPUAIIOB).

[lonarue oO0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.

HPEIMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pE3yJabTAaThl OCBOEHUS NPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
o0yueHus B 5 KJjacce:

Yuciia 1 BBIYUCTCHUS

[Tonnmath U MpaBUWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATYpPaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YNOPSIOYMBATh HATypajbHbIE YMCIA, CPABHMBATh B MPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

COOTHOCUTBH TOYKY Ha KOOPIMHATHOM (YMCIIOBOI) MPSMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)kaTh HaTypajbHbIE YHCIIa TOYKAMH Ha KOOPAMHATHOW (YHMCIOBOM)
IIPSAMOM.

Bemonusate  apudmernyeckue — IEUCTBUS € HATYpaJIbHBIMM  YHUCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIUX CITydasiX.

BBINONHATE IPOBEPKY, MPUKUJIKY PE3YJIBTATA BIUMCICHUM.

OKpyTasTh HATypaJbHbIE YHCTA.

15



Penienne TekcTOBBIX 33124

Pemartes TekcTOBBIE 3amauu  apUPMETHYCCKUM CIIOCOOOM W C  TTOMOIIBIO
OpPraHMU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPHAHTOB.

Pemate 3agauu, cogepkamuye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsi, PaCCTOSIHUE, 1I€Ha, KOJIMYE€CTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKWE 3allUMCH, CXEMbI, TaOJUIIBI, 0003HAYCHUS IPU PEIICHUU
3aj1a4.

[Tonb30BaThCd OCHOBHBIMHM €IMHUIIAMU W3MEPEHUS: II€HBI, MACChl, PACCTOSIHUS,
BPEMEHH, CKOPOCTH, BBIPAKATH OJHU €IMHULIBI BEJIMYUHBI YEPE3 IPYTHE.

W3BnekaTh, aHAIW3UPOBATh, OICHWBATH WHGOPMAIMIO, TMPEICTABICHHYIO
B TabiuIle, HA CTOJOYATON IUarpamMme, WHTEPIPETUPOBAThH MPEACTaBICHHBIC JTaHHBIC,
WCMOJIb30BaTh JJAHHBIE TPU PELICHHUM 33/1a4.

Harasinnas reomerpus

Ilonp30BaThCA r€OMETPUUYECKUMU MOHATUAMMU: TOUKA, MIpsIMasi, OTPE30K, JIyd, YyroJl,
MHOTOYTOJIbHUK, OKPYKHOCTB, KPYT.

[TpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXAIOUIEr0 MHpa, HUMEIIUX (Qopmy
U3YyYEHHBIX T€OMETPUYECKUX (puryp.

Hcronbs30BaTh TEPMUHOJOTHIO, CBS3aHHYIO C YIVIAMM: BEpIIMHA CTOPOHA,C
MHOI'OYI'OJIbHUKAMU: yTOJI, BEPILIMHA, CTOPOHA, AMArOHAlb, C OKPYXKHOCTBIO: paguyc,
IUaMETp, LIEHTP.

N300paxxkaTh N3y4YeHHbIE TEOMETPUUYECKHUE (PUTYPBI HA HETMHOBAHHOM U KJIeTYaTON
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEUKH.

Haxomuth nmiuHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TMOMOIIBIO

JIMHENKH, CTPOUTH OTPE3KH 3aJAHHOU JUIMHBL, CTPOUTH OKPYKHOCTb 33JaHHOTO PaINyCa.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPAMOYIOJIBHUKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIIEHUS IIJIOIIAANA U IIEPUMETPA.

BbluncnaTe mnepuMeTp W IJIOMIAAh  KBaApara, MNPSMOYroJibHHMKA, (QuUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM UucIie GUryp, n300paxEHHbIX Ha KJIETYaTON
Oymare.

[lonp30BaTbCA OCHOBHBIMM METPUYECKUMH E€IWHULIAMU HM3MEPEHHS JJIUHBI,
IJIOIIA/IN; BBIPAXKATH OJTHU €IMHUIBI BEJIUYMHBI U€pe3 IPyTHeE.

Pacno3naBaTh mnapasuienenunesn, KyO, HMCIONb30BaTh TEPMHUHOJOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHMS], HAXOAUTh U3MEPEHUS Napajuleenunena, Kyoa.

Boruncnate 00bEM  KyOa, mapamienenunena 1o 3aJaHHbIM — U3MEPEHHUSIM,
M0JIb30BATHCS €AMHUILIAMU U3MEPEHUS 00bEMA.

Pemlare HecimokHBIE 3a4auM  Ha M3MEPEHUE TI'E€OMETPUYECKUX BEJINYMHB
NPAKTUYECKUX CUTyalUsX.
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[IpenmeTHBIC pE3yJabTAaThl OCBOEHUS NPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
o0yueHus B 6 Kiacce:

Yuciia v BBIYHCIICHHSA

3HaTh M NOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMA BHJAAMH YHCENT U
CrocobaMM WX 3amUCH, MEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OJHOW (POpMBI 3amucu
yycia K Ipyrou.

CpaBHUBATh U YIIOPSI0UMBATH LIEJIbIE YHCIIa, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
CPaBHUBAThH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, coueTast yCTHbIE U MUCbMEHHBIE PUEMBI, apu(METHIECKUE 1EUCTBUSA
C HaTypaJdbHBIMU M UENBIMH YUCIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU,
IIOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIaAMHU.

BbIYMCHIATh 3HAUEHHUS] YHUCIOBBIX BBIPAKEHUMW, BBINOJIHATH MPUKUIKY M OLEHKY
pe3ynbTaTa BBIYMCIICHHWI, BBINOJHATh MPEOOpPa30BaHMsSI YHUCIIOBBIX BbIpAXKEHUIHA
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COOTHOCUTBH TOYKY Ha KOOPJIWHATHOU NPSAMOU C COOTBETCTBYIOIIUM €U YUCIIOM H
M300pakaTh Yynciaa TOYKaMHU Ha KOOPIMHATHOM NPSIMOM, HAXOAUTh MOAYJIb YHCIIA.

COOTHOCHTH TOYKHM B IPSIMOYTOJIBHON CUCTEME KOOPAMHAT C KOOpAUHATAMU ITOU
TOYKH.

OKpyIJITh 1IeNIbIe YHCIIa U IECATUYHbIE JPOOH, HAXOAUTh MPUOIMKEHUS YUCET.

YuciioBble U 0yKBEHHbIE BbIPAKEHHS

[lonumaTe W ynoTpeOssATh TEPMHUHBI, CBS3aHHBIE C 3alUCBIO CTENEHH 4YHUCIa,
HaxoJIUTh KBaJpaT M KyO 4YHUCIA, BBIYMCIATH 3HAYEHUSI YHCIIOBBIX BBIPAKEHHI,
CoJlepKallUX CTEIEHHU.

[Tonp30BaThCA MPU3HAKAMU JEIMMOCTH, PACKIAAbIBATH HATYPAJIBHBIE YHCIIA HA
IPOCTHIE MHOKUTEIIH.

[Tonb3oBaThca MacITaOOM, COCTABIATh NPONOPLUU M OTHOUICHHUS.

Hcnonp3oBaTth OYKBBI JUIsi OOO3HAUEHUS 4YMCEN MPU 3alUCH MaTEMaTHUYECKHUX
BBIPAKEHUW, COCTaBJIATh OYKBEHHbIE BbIpaXKEHHUS U (OPMYJbl, HAXOAUTh 3HAUYCHUS
OYKBEHHBIX BBIPQKEHU, OCYILIECTBIISII HEOOXOANUMBIE MMOACTAHOBKU U IPEOOpa30BaHUsI.

HaxonuTe HEeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienune TekcToBBIX 32124

Pemrats MHOTOIIIarOBBIE TEKCTOBBIC 33/1a4l ApUPMETUUECKUM CITIOCOOOM.

Pemate 3amgaud, CBSI3aHHBIC C OTHOIICHHEM, IPOIOPIIMOHAIBLHOCTHIO BEIHYHH,
IPOIICHTaMH, PEIIaTh TP OCHOBHBIE 33JIa4 Ha IPOOH U MPOIICHTEHI.

Pemate 3amaun, coaeprkaniyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUIMHBI: CKOPOCTD,
BpEMs, pPACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHHOCTH, BpEM,
00béMa pabOTBI, WCHONB3YS apU(PMETHUCCKUE JCUCTBHUS, OIEHKY, MPUKHUJIKY,
MOJIb30BATHCS SAUHUIIAMU U3MEPEHUSI COOTBETCTBYIONTUX BEIMUHH.

CocraBisaTh OYKBEHHBIC BEIPAKCHHUS 110 YCIIOBHIO 3aJ1a4H.
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W3Bnekats nHPOpMAIIHIO, TPEICTABICHHYIO B TAOIUIAX, HA TUHEHHOM, cTON0YaTON
WIM  KpYyroBOM  JuarpaMMax, MHTEPIPETUPOBATh  MPEJICTaBICHHBIE  JIaHHBIC,
WCIIOJIb30BAaTh JIAHHBIC MPU PEIICHUH 3a/1a4.

[IpencraBiasTe WHGOPMALMIO C TMOMOIIBIO TAaOJHI], JUHEHHOM W CTONOYATON
JrarpamM.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMHUX (popmy
U3YYEHHBIX T€OMETPUUECKHUX MIIOCKUX U MPOCTPAHCTBEHHBIX QUTYD, IPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYD.

N300paxkath ¢ MOMOIIBbIO UPKYJISL, TUHEHKH, TPAHCTIOPTHUPA HA HEJIMHOBAHHOW U
KJeTyaTod Oymare M3ydeHHbIE TUIOCKHE TeoMeTpuueckue (Gpurypbl U KOHUTYpaluu,
CUMMETPUYHBIC (PUTYPHI.

[Tonb30BaThCAd TEOMETPUUYECKUMHU TMOHSTHSIMHU: PAaBEHCTBO (DUTYp, CHUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C CUMMETPHUEN: OCb CUMMETPUHU, LEHTP
CUMMETPUH.

HaxoauTe BEIMYUHBI yTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJIaHHOM BEJIMYMHBI, I10JIb30BAThCSA IPU PELICHWM 3a1ad I'PagyCHOW MEpPOU YIJIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

BpluncnsaTe UIMHY JIOMaHOW, MNEPUMETP MHOTOYIOJIbHHKA, ITOJb30BaThCs
€IUHULIAMH W3MEPEHUs JUIMHBI, BBIpaXXaTb OJHU E€IUHULBI U3MEPEHHs JJIMHBI 4epe3
Ipyrue.

Haxoautp, ncnonp3ys 4epTEXHbIE HWHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JUIMHY ITyTH HA KBaAPATHOU CETKE.

BoruucnaTs minomans Guryp, COCTaBIEHHBIX U3 MPSMOYTOJbHUKOB, UCIIOIb30BATh
pa3OueHre Ha MNPSAMOYTOJIbHUKM, Ha paBHble (QUTYPHI, JOCTPAaWBAHHUE O
IPSIMOYTOJIBHUKA, I10JIb30BaThCsl OCHOBHBIMM €AMHUILIAMU WM3MEPEHMS IUIOLIAMH,
BBIPAKaTh OJHU €AVMHULIBI U3MEPEHUS TUIOIIAIN YEPE3 IPYTHE.

Pacro3naBaTh Ha MOJAENAX W HW300PAKEHUSIX MHUPAMUIY, KOHYC, IHUJIMHJIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PeOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkats Ha KJIeTYaTOM Oymare NpsMOYTOJbHbBINA Napajuieienunes.

Boruucniate 00bEM  MPSAMOYTOJIBHOTO MapajuieNienuiena, Ky0a, MoJIb30BaThCs
OCHOBHBIMH €IMHHUIIAMH U3MEpPEHUsi 00bEMa;

Pemlare HECHOXHBIE 3aJauM HA HAXOXKACHUE TIE€OMETPUYECKUX BEIUYUH
B MIPAKTUYECKUX CUTYaLIHSIX.
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TEMATHYECKOE INIAHUPOBAHUE

5 KUIACC
HanmenoBanue paznena | Konnuectso OcHoBHOE OcCHOBHBIE BUJIBI AESATEIBHOCTH O0yYaIOLIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE

HatypanbHble uncia. 43 Jecsatnunas Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JleficTBUS ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHMS. | NMPEAJIaraTb M 00CYKAaTh CIIOCOOBI YIIOPSIOYUBAHUS YUCET.

YUCIIaMU Psn mHaTypanpHbIX H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIIa
quCell. TOYKaMHU Ha KOOPAUHATHOU NMPSMOM, HAXOAUThb KOOPANHATEI
HarypanbHubii psz. TOYKHU.
Yucno 0. HccaenoBath cBOlicTBAa HaTypabHOTO psifa, yncen 0 u 1
HarypanbHble yricia | IPHU CIOXKCHUHM U YMHOKEHUU.

Ha KOOPAWHATHOU
MIPSIMOU.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHbIX YHACEIL.

Apubdmerndeckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiaMu. CBOMCTBa
HYJISI TP CIIOKEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

Hcnonb30BaTh NPaBUIIO OKPYIVICHUS HATYPAIbHBIX YUCEIL.
BopinoaHATH apudpMeTHYecKue J1eUCTBUA C HATYPAIbHBIMU
YHCJIaMU, BBIYHCJIATH 3HAUCHUS YHCIIOBBIX BBIPAKECHUM

€O CKOOKaMH 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEICHU, YUTATH
CTEICHH, HCM0JIb30BaTh TEPMHHOJIOT IO (OCHOBAHME,
MOKa3aTeib), BBIYUCAATH 3HAYEHUsI CTCTICHEH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, NMPeAJIarartb U IPUMEHATH NPUEMbI IPOBEPKH
BBIUMCJICHUM.

Hcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOVICTBA CJIIOKEHUS U YMHOXKECHHS,
pacnpeaenuTeNIbHOE CBOMCTBO YMHOXKEHUS; (POPMYJTHPOBATH
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[IepemecturensHOE
1 COYETATEIBHOE
CBOICTBA CII0KEHMUS
Y YMHOXKEHU,
pacrnpeieTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu n
KpaTHBIE YUCIa,
pa30KEeHUE Yncia
HA MHOKHUTEJIH.
Jlenenue

¢ ocratkoM. [Ipocteie
Y COCTaBHBIC YHCIIA.
[IpusHaku
JIETUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJIbHbIM
MTOKa3aTEIIEM.
Yucnosblie
BBIPAXKCHUS;
MOPSIOK IEUCTBUMH.
Pemenne TEKCTOBBIX
3aJ1a4 Ha BCE
apudmeTHIecKue

U IPUMEHATH MPaBUJIA TPEOOPa30BAHUS YUUCIOBBIX
BBIPQXCHHI HA OCHOBE CBOMCTB apu(METHUECKUX JICHCTBUH.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATH rUNOTE3bI, GOPMYIHUPOBATH 0000IIEHUS U
BbIBO/JbI 110 PE3YyJIbTaTaM IMPOBEAEHHOTO UCCIICIOBAHMS.
@®opMyJIUPOBATH ONpeIeJIeHUsI ICIIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTENIN U KPATHBIE YUCIIA; PACIIO3HABATD
IIPOCTBIE U COCTaBHbIC YKCIIA; (POPMYJIUPOBATH U
NMPUMEHSATHh MPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM PA3JI0KEHUS YHCIa HA TPOCTHIE
MHOKUTENN; HAXOAUTH OCTATKU OT JICJICHUS U HEIIOJTHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHHUS

0 HaTypaJIbHBIX YHCJIAX, MIPUBOJAUTH MPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHMS U OTPULIAHUSA
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHUCEI.
KoHcTpyupoBars MaTeMaTH4YeCKHE NPEIT0KEHUSA

C HOMOUIBIO CBA30K «I», KHIIN», KECIIH. .., TO...».

PemaTth TeKCTOBBIE 3a/1auu apU(YMETHIECKUM CITIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX Y BETMYMHAMU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopmMyIHpPoOBaTh YCIOBUE, H3BJIEKATh HEOOXOIUMBIC
JIAHHBIC, YCTAHABJIMBATDH 3aBUCHUMOCTH MEKy BEJIMUYMHAMU,
CTPOMTH JIOTUYECKYIO LEMOYKY PACCYKACHUMN.
MoaeanpoBarb X0/ PEIICHUS 3aa4M C IOMOIIbIO PUCYHKA,
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JICHCTBHS,
Ha JIBI)KCHHC U
MOKYIIKH

CXEMBI, TAOJIUIIBI.

IIpuBoanTsh, pa3énparTb, OEHUBATH PA3IMYHbIE PEIICHUS,
3alUCH PELIEHUH TEKCTOBBIX 3a/1a4.

KpuTH4ecKku oneHnBaTh NOJYyYEHHBIN pe3ysbTar,
OCYLIECTBJISATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOAMTH OIIHOKH.

PemaTp 331241 ¢ OMOILBIO IEpedopa BCEX BOZMOKHBIX
BapUAHTOB.

3HAKOMMTBCS ¢ HCTOPUEH pa3BUTUS apUPMETUKH

Harnsnnas reomerpust.
JIMHUM Ha TUIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JIyY.
Jlomanas.
N3mepenne mimHbI
OTpE3Ka,
METPUYECKUE
CJIMHUIIBI
U3MEPEHUS IJIUHBI.

OKpY»XHOCTB U KpYT.

[IpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
Yromn. Ipsmon,
OCTpBIU, TYIIOU U
Pa3BEPHYTHIN YTJIbI.
HN3mepenue yrios.

Pacno3HaBaTh Ha yepTexax, pUCyHKax, ONUCHIBATD,
VCIIOJIB3YSl TEPMUHOJIOTHIO, K M300Pa’KaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHY0, OKPYKHOCTb.

Pacno3naBaTh, IPUBOAUTH NPUMeEPbI 00HEKTOB PEATTLHOTO
MHUpa, UMEIIKX (HOpMy U3YUEHHBIX PUTYP, OLIEHUBATH UX
JIMHEWHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KAaK MHCTPYMEHTHI
JUISl IOCTPOEHUS Y UBMEPEHUS: H3MEPHATH JUIMHY OTPE3Ka,
BEJIMYUHY YTJIa; CTPOUTH OTPE30K 33JaHHOU JIUTMHBI, YTOJI,
3aJJaHHOW BEJIMYUHBI; OTKJIAABIBATH UPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOT0 PAaInyCa.
N300paxaTh KOHPUTypaLIK TEOMETPUUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJTMHOBAHHOU U
KJieT4aTol Oymare; npeajiaraTb, OMUCHLIBATH U 00CY:KIaTh
CIoco0bl, AJITOPUTMBI [IOCTPOEHMUSL.

Pacno3HaBaTh 1 1300pakaThb HA HEJIMHOBAHHOMW U
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[IpakTrueckas
pabota
«IToctpoenue
YTIIOBY

KJIeT4aTor Oymare nmpsiMoii, OCTPBIi, TYIO!, pa3BEPHYTHIM
YTJIbl; CPABHUBATH YIJIBL.

BbI4MCJIATH JIMHBI OTPE3KOB, IOMAHBIX.

IloHuMaThL M KCIIOJIBL30BATh NPH PELICHUH 32124
3aBMCHMOCTH MEXAY €IMHULIAMHA METPUYECKOU CUCTEMBI
Mep; 3HAKOMHTBCSI C HEMETPUYECKUMU CUCTEMAMHU MeEp;
BbIPA’KaTh JUIMHY B Pa3JIMYHbBIX €INHNALIAX U3MEPEHUSI.
HccaenoBathb GUrypsl 1 KOHQUTypaLMK, UCHIOIb3YS

U (pPOBBIE peCypChbl

OOBIKHOBEHHBIE IpOOU

48

Hpo6s. [IpaBusnbHbIE
Y HETIPaBHJILHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue IpoOei.
Cnoxenue u
BBIUATAHUE
OOBIKHOBECHHBIX
npobeii. CMmenranHas
Ipo0Ob. YMHOKECHHUE
U JICJICHHC
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIe IpoOHu.
Penrenune TekCTOBBIX
3a/1a4, CojAepIKaux
npobu. OCHOBHBIC

MogaeanpoBarthb B rpaduuecKkoil, npeaMeTHol Gopme,

C MOMOIIIbIO KOMIIBIOTEPA IMOHATUSA U CBOWCTBA, CBI3aHHBIE

¢ OOBIKHOBEHHOH JAPOOBIO.

YuTaTh 4 3alMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npeaIaraTb, 000CHOBBIBATH M 00CYKIAaTh CIIOCOObI
yHOPSI0YUBAHUS APOOECH.

N306paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMU

Ha KOOPAWHATHOU NPSIMOM; HCIO0JIb30BaTh KOOPANHATHYIO
OpsIMYIO U1 CPaBHEHHUSI IpOOEH.

DopMyIMPOBaTh, 3aIMCHIBATH C NOMOIIBLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ip0o0OH /ISl COKpAILIEHUs IpoOei U MpUBEICHHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacraBiasiTh CMEMIaHHYIO APOOH B BUJIE HEMTPABUIBLHOM U
BBIJICTISATH LIENYI0 YaCTh YKCIIa U3 HEPaBUIbHON ApOOH.
BbinoHATh apuMeTnyecKue 1eiicTBus

¢ OOBIKHOBEHHBIMU JIPOOSIMU; IPUMEHSITH CBOICTBA
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3a/1a4M Ha JpooH.
[Ipumenenune OykB
JUIS 3aIIACH
MaTeMaTHYECKNUX
BBIPAKECHUU U
MPEIITOKEHU N

apupMETUYECKUX JEHCTBUMN JIs palldOHAIN3AlUN
BBIYMCIICHUN.

BbINOJIHATH NPUKHUAKY M OLEHKY PE3yJIbTaTa BBIYUCICHUM;
NPeAIaAraTb U NPUMEHATh NPHUEMbI IPOBEPKH BBIUHUCICHUN.
IIpoBoaUTH MCC/IEIOBAHUSA CBOWCTB JpO0O€ii, OUPAsCh

Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 Ipo0sX, NPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUIA.

Pemath TeKCTOBBIE 33a4H, COIEpKALLUE TPOOHbBIE JaHHbBIE, U
3a1a4M HAa HaX0>KJI€HUE YACTH LIEJIOr0 U LENOT0 110 €r0 YacTH;
BbISIBJIAITH MX CXOACTBA U PA3JIHYHUSL.

MoaeaupoBaTh X0/ pELICHHS 330a4 C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3doupaTh, OEHMBATH PA3JINYHbIE PEICHUS,
3aIlMCHU PELICHUHN TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh MOJIYYECHHBIN PE3yJIbTaT,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS € HCTOPHUEH Pa3BUTHS apUPMETUKU

Harnsgnas reomerpust.
MHOroyroJibHUKH

10

MHOroyrojabHUKHY.
YeTeIpEXYTroJIbHUK,
IPSMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, MCNOJIB3YS TEPMHHOJIOTHIO, H300paKATH

C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTBHOTO MUPA, UMEIOIINX
(opMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBaIpara,
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paborta
«Iloctpoenue
IPSMOYTOJIbHUKA

C 3aJlaHHBIMU
CTOpOHAMU

HA HEJIMNHOBAaHHOM
Oymarey.
TpeyroiapHUK.
[Inomane n
EpUMETP
IPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB,
€AUHULBI
U3MEPEHUSI
TUIOLLAH.
[Tepumetp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATDH UX JTUHEIHHBIE pa3MEPBI.
BoruucjasaTs: nepuMeTp TpeyroabHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; IJIOIIAb IPSAMOYTOJIbBHUKA, KBaApaTa.
H300pakaTh OCTPOYTOIBHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOW M KJIE€TYaTOM Oymare KBaapar U
IPSIMOYTOJIBHUK C 3aJJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath cBOMCTBA NPSIMOYTOJIbHUKA, KBApaTa ITyTEM
AKCIIEPUMEHTA, HAOIOICHUS, U3MEPEHUSI, MOJECINPOBAHHS;
CpaBHMBATh CBOKMCTBA KBAIpaTa U MPSIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTH4eCcKHe NPeIJI0KeHUS

C MMOMOIUIBIO CBSI30K «HEKOTOPKIY, «11000i1». Pacno3naBatb
VCTUHHBIE U JIOKHBIE BHICKA3bIBAHKS O MHOTOYTOJIbHUKAX,
NMPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI.

HccaenoBarh 3aBUCMMOCTB TUIOIIAM KBaAPATA OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOW CETKU JJ1s1 IOCTPOCHHUS
¢buryp; pa3douBaTh NPSIMOYTOJIHLHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJISATH (DUTYPHI U3 KBAJPATOB U
IPsIMOYTOJIbHUKOB U HAXOJUTh UX IUIOLIA/1b, PA30UBATh
burypsl Ha TPSIMOYTOJILHUKH U KBAAPATHI U HAXOUTh X
IJIOIIAb.

BoipaxkaTh BeIMUMHY IJIOMIAIN B PA3JIMYHBIX €IUHUIIAX
U3MEpPEHUS METPUYECKON CUCTEMbI MEP, MOHMMATh 1
HCMO0JIb30BATh 3aBUCUMOCTH MEXITY METPUUECKUMU
€IVMHULIAMH U3MEPEHNS TLTOIIA/IN.
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3HAKOMHUTLCSH € npuMepamMm NIpUMEHEHMUs T100au 1
IMCPHUMCTPA B IIPAKTUYICCKUX CUTYyallUAX. Pemarnb 3aJjavun

n3 pCaHBHOfI JKU3HU, IpeaJaaraTtb u oﬁcymaTL Pa3/IMIHbIC
CIocooObI PCHICHUA 3a1a4

JlecsiTuunbie ApoOH

38

JlecaTudHas 3anuch
npobeii. CpaBHEHHE
JECATUIHBIX
TpoOei.

JlenicTBUs

C IECATHYHBIMH
JPOOSIMHU.
Okpyrienue
JECATUIHBIX
Tpo0ei.

Penrenne TeKCTOBBIX
3a/1a4, CoAepKaIIuX
npoou. OCHOBHBIE
3a1a49M Ha IpoOu

IIpeacraBiasiTh AECATUYHYIO AIPOOB B BUIC 0OBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUUHBIC IPOOH,
NMpeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCO0ObI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

HN3o00pazkaTth necaTUYHBIC APOOH TOUKAMU HA KOOPIUHATHON
IIPSIMOM.

BbIFIBJSITH CX0ACTBA M Pa3JIMUMs IPaBUI apUPMETUUECCKUX
NEUCTBUMN C HATYPAIbHBIMU YUCJIAMH U JICCATUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BoinosHsaTh apudmeTnueckue ASHCTBHS C ACCATUYHBIMU
JTpOOSIMU; BBINOJIHATH MPUKHUAKY U OLIEHKY pe3yJIbTara
BBIUMCIJICHUM.

IIpumMeHATH CBOMCTBA apuPMETHUECKUX JEHCTBUN

JUJIS1 pallMOHATU3alliA BEIYUCIICHUI.

IIpuMeHATH NPABUWIO OKPYIJIEHUS JIECITUYHBIX IPOOEH.
IIpoBoaUTH MCC/IETIOBAHUSA CBOMCTB JICCITUIHBIX APOOCH,
ONUPAasiCh Ha YHUCIIOBBIE AKCIIEPUMEHTHI (B TOM YHCIIC

C TOMOIIIBI0 KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI 1
IPUBOAUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHEBIE U JIOKHBIE BEICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTHL MPUMeEPBI U KOHTPIPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BbICKA3bIBAHUH.
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PemaTth TEKCTOBBIE 3a/1a4H, COJIEpHKAIUE IPOOHBIC JAaHHBIE, U
Ha HaXO0JICHUE YaCTH 1IEJI0T0 U IIEJI0T0 MO €r0 YacTH;
BBISIBJISITH UX CXOACTBA U Pa3IHYHusl.

MoaeaupoBaTh X0/ pEIICHUS 33]]a4 ¢ TOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [lpuBoanThH, pa3oupars, OlleHNBATH
pa3JIMYHbIC PEIICHUS, 3aITUCH PEIICHUN TEKCTOBBIX 3aa4.
OnepupoBaTh IPOOHBIMH YUCIAMH B peabHBIX JKU3HEHHBIX
CUTYaIUSIX.

KpuTnuecku onieHMBATH MOTYYEHHBIN pe3yJIbTarT,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHUE YCIOBUIO, HAXOUTh OIIUOKH.
3HAKOMUTBHCS ¢ UCTOPUEH pa3BUTHS apuPMETUKU

Harnsinnas reomerpust.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHukH.
N3o06paxkenue
MHOTOTPaHHHUKOB.
Monaenu
POCTPAHCTBEHHBIX
TEJl.
[IpssMOyTONBHBIM
napajuieJenunen,
Ky0. Pa3BépTku kyOa
U Napajuiesenunesaa.
[IpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh Ha yepTeKax, pUCYHKAX, B OKPY:KaKleM
MHpe TIPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPaHHHUKH, O CHIBATH, HCMOJIb3Ys TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEIHbBIE pa3MephI.

IpuBoauTH NpUMepPbI 00BEKTOB PEATTEHOTO MUPA, HMEIOIINX
(opMy MHOTOrpaHHUKA, IPSIMOYTOJILHOTO Mapalieenurena,
KyOa.

N300paxkars ky0 Ha KiIeTyaTOl Oymare.

HccnenoBathb cBoiicTBa Ky0a, MIPSMOYTOJIbHOTO
napasuleJenurne1a, MHOrOrPaHHUKOB, UCTIOJIb3YsI MOJEIIH.
Pacno3zHaBaTh M M300paxkaThb pa3BEPTKHU KyOa U
napauienenunesna. MoaeaupoBaTs KyO 1 napajuieenumnes
u3 Oymaru u npoyux MaTepuanoB, 00bACHATH CIOCO0
MOJIETUPOBAHUSI.
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MPSIMOYTOJIBHOTO
napasulesenuIena

Haxoautp n3MepeHus, BBIMUCJIATH L0 (b TOBEPXHOCTH;
00BEM Ky0a, IpsSIMOYTOJIBHOTO MapasuleIenunesa;
HCCJIe0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JIMHBI €T0
pebpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Ha0JsrogaTh 1 IPOBOAUTH AHAJIOTMH MEKTY MOHATUAMHU
IUIOINAAN ¥ 00BbEMA, IEPUMETPA U IUIOINAAN IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BBICKA3bIBAaHUS

0 MHOTOTpaHHUKAaX, NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMSA 1 OTPULIAHUS BbICKa3bIBaHUIA.
Pemathb 3a1a4u 13 peanbHON )KU3HU

[ToBTOpEeHHE M 0000IIEHHE

10

[ToBTOpEHuUE
OCHOBHBIX ITOHSITUH
Y METOJIOB Kypca

5 knacca,
0000111eH1IE 3HAHUH

BurumcisiTh 3HaUEHUS BBIPAXKEHUI, COAEPKAIINX
HaTypaJbHbIC YKCIIa, OOBIKHOBEHHBIE U IECATUYHBIC APOOH,
BBITIOJTHSITH IPE0OPa30BaHUS YU CET.

Bbi0upaTh cnocod cpaBHEHUS YUCENl, BHIYUCICHUM,
NPUMEHSTH CBOICTBA apu(METUUECKUX JIEUCTBUM

JJIS1 pallMOHATU3alli BEIYMCIICHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMbIX JICUCTBUI U
CaMOITPOBEPKY PE3YIIbTATa BBIYNCICHUM.

PemiaTh 3agaum U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCcKue 3HAHUA JIJI PEUICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemathb 3a1aun pa3HbIMHU CIOCO0AMH, CPABHUBATD -
CIoCcoObI pEIICHUS 3a/1a41, BBIOUPATH PAllMOHAJIbHBIN
cnocod

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170
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6 KJIACC

cko0ok. OKpyTIieHHe
HaTypaJIbHBIX YUCEI.
Jlenurenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JeTUTEND U
HanMEHBIIIee 00IIee
KpaTHoOE.

J1emuMOoCTb CyMMBI U
IPOU3BE/ICHUSI.
Jenenue

C OCTaTKOM.
Pemenne TEKCTOBBIX
3a7a4

HaumenoBanue pazgena |KonuuectBo OcHoBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIINUXCs
(TemnI) Kypca 4acoB coJiepKaHue
HarypanpHble yncia 30 Apudpmernueckue BoinosHaTh apudpMeTnyeckue 1eicTBUS C MHOTO3HAYHBIMU
JIEUCTBUS HaTypaJbHbIMU YHCIIAMHU, HAXOAUTH 3HAYEHM S YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIpAKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIMUCIATH
HaTypaJbHBIMHU 3HAYeHHUS BBIPAKCHUHN, COAEPKAIIUX CTCTICHH.
yrciamu. Yuciaosele | BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YHUCIIOBBIX
BBIPAKEHUSI, BBIpaKCHU, IPUMEHATH NPUEMBI IPOBEPKM PE3YJIbTaTA.
MOPSOK JEHCTBHM, Hcnonb30BaTh NPU BHIYUCTEHUAX IEPEMECTUTETBLHOE U
HCITOJIb30BaHHE COYETaTeJIbHOE CBOMCTBA CJIOKEHUA U YMHOXKEHHS,

pacrpeenuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIIHHO
CJIOKEHUsI, CBONCTBA apu(METUUECKUX JTCUCTBUM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, TPOBOAUTH
YHCJIOBBIEC DKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBLIBAThH
TUNnoTe3bl.

DopMYyJIUPOBATH ONpeaeSIeHHs] ICTUTENS U KPaTHOTO,
HaMOOJIBIIIETO OOIIETo AEIUTEII 1 HAUMEHBIIIETO OOIIETO

KpaTHOI'O, ITPOCTOI'0 U COCTABHOI'O YHUCCJI; UCIIOJIB30BATh 3TU

NOHATHS MPU PELICHUH 3aa4.

IIpuMeHATH AJArOpPUTMbI BHIYUCIICHHS HAUOOJIBIIEr0 00IIEero

JEJIUTENIS 1 HAMMEHBIIETro 0011Iero KpaTHOTO JBYX YUCE,
AITOPUTM Pa3JIOKEHUS YKMCIIa HA TPOCThIE MHOKUTEIH.
HccnenoBarp ycinoBus aenuMocTy Ha 4 u 6.
HccaenoBarts, 00cyxaarhb, GopMyJIMpoOBaTh H
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEICHHUSL:
JIBYX YETHBIX YHUCEJ, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEYETHOTO YHCEII.

HccaenoBath CBOMCTBA ACTMMOCTH CYMMBI M TPOU3BEICHUS
YHCell.

IIpuBoAMTH NPUMEPBI YUCET C 3aJaHHBIMU CBOMCTBAMH,
Pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YUCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C ITOMOIIIbIO KOHTPIIPUMEPOB.

KoHcTpyupoBaTh, MaTeMaTHYeCKHE NPeAI0KEHUSA

C IOMOIIBIO CBSI30K «M», KMJIN», «ECIH..., TO...».

PemaThs TEKCTOBBIC 3a7JaUM, BKIOUAIOIIME TTOHATHS
JETUMOCTH, apu(PMETHUECKUM CIIOCOOOM, UCTIOIh30BaTh
nepedop BceX BO3MOKHBIX BAPUAHTOB.

MopaeanpoBarb X0/ PEIICHUS 331a44 ¢ TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoaNTH, pa30upPaTh, OLIEHUBATDH PA3JIMYHBIC PEIICHHUS,
3aIMUCH PEIICHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHMBATH MTOJTYYCHHBINA PE3YIbTAT, HAXOAUTD
OIHUOKH, OCYIIECTBIATh CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBUIO

Harmsannas reomerpust.
[IpsimbIe HA TIOCKOCTH

[TepnienaukynspHbIe
IpsIMBIE.
[TapannensHbie
IpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha yepTekKax, pUCyHKAX CIIydau B3AUMHOTO
PaCIIONIOKEHUS ABYX IPSIMBIX.

HN300pakaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOMW U KJIeT4aTol Oymare JBe IepeceKaroniecs
psIMBIE, ABE MAapaJUICIIbHBIE NIPSAMBIE, CTPOUTD MPSMYIO,
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JIBYMsI TOUKaMH,

OT TOYKH J10 IIPSIMO1,
JUIMHA MapuIpyTa

Ha KBA/IPaTHOU CETKE

NEPIEHANKYIJIPHYIO TaHHOU.

IIpuBoaAMTHL NPUMeEPbI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTOJIbHUKAX MTEPIICHIUKYJISIPHBIE U
napajuienbHble cTOpoHbl. M300pakaTh MHOTOYTOJIBHUKA
C IapaJuIeJIbHBIMU, IEPIEHAUKYIIPHBIMU CTOPOHAMM.
Haxoaurthb paccTrosiHue MEXIy ABYMS TOYKAMH, OT TOYKH
110 IIPSIMOU, JUIMHY IIyTH Ha KBAaJPaTHOM CETKE, B TOM YMCIIE
UCHOJIb3Ys IU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIieHue apooei.
CpaBHeHue u
yIOpSA0YMBaAHUE
Tpo0ei.
Hecstuunbie npodu
U METpHUUecKas
cCUCTEMA MeD.
Apudmerndeckue
JIECTBUS

C OOBIKHOBEHHBIMH
U JICCSITUIHBIMU
TPOOSIMH.
OtHomieHue.
JleneHue B JaHHOM

CpaBHUBATH M YHOPSA0YHUBATH JpOo0H, BLIONPATH CIIOCO0
CpaBHEHUS IpoOeH.

IpeacraBiasaTh aecITHYHBIC IPOOH B BUJIE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIC B BUJIC ICCATUYHBIX, HCIOJb30BATH
IKBUBAJIEHTHbIE NPeACTABJIEHHs TPOOHBIX YUCEN MPU UX
CpaBHEHUHM, TP BbIUKCICHUAX. MCIOb30BaATh JIECSITUYHBIC
JpoOu MpH NMpeoOpa30BaHUM BETUYUH B METPUUECKOM
CHCTEME MED.

BoinosHsaTs apudMeTndeckue aeiicTBUs

C OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

BbIYHCIATH 3HAaYCHUS BBIPAKEHUM, COACPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOU, BHITTOTHATH
npeobpazoBaHus 1podei, BLIOUPATH CIOCO0, MPUMEHSATH
cBOMCTBA apu(PpMETHUSCKUX ACHCTBHM ISl paliOHATN3AII
BBIYMCJICHUM.

CocTaBJsiTh OTHOLICHHS U MPOMOPLHH, HAXOAUTh
OTHOIIIEHUE BEJIUYHH, J€TUTh BEIMYMHY B JAHHOM
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OTHOIIICHUHU.
Macmra0,
MIPOMHOPIIUSL.
[TonaTHe npoueHTa.
Brruucnenue
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemenue TeKCTOBBIX
3a7a4, COAEpKaIIUX
JpOOHU U MPOIEHTHI.
[IpakTrueckas
pabora «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOLICHHUH.
Haxoauthb 3KCIepUMEeHTAIbHBIM IIYTEéM OTHOIIECHUE JITTUHBI
OKPYXXHOCTHU K €€ 1uaMeTpy.

HNutepnpernpoBaTh MaciTad Kak OTHOIIIEHUE BEJIUYUH,
HAXOJIUTh MacIITa0 IJIaHa, KAPThl U BEIYUCIIATHh PACCTOSHHUSI,
UCTIOJIB3YS MacIlTa.

OOBSACHATH, YTO TAKOE MIPOLIEHT, YIIOTPEOIIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NponeHTHl B APOOSX U
Ipo0u B MPOLIEHTAX, OTHOIIEHHE JIBYX BEJIMYHH B MPOIEHTAX.
BpI4ucJasATh IPOLIEHT OT YKCIIA U YHUCIIO 1O €ro MPOLIEHTY.
OKpyrJasiTh 1poOu U MPOLEHTHI, HAXOUTh MPUOTMKEHUS
YHCell.

Pematsb 3a1a4u Ha 4acTH, IPOLEHTHI, PONOPLIUH,

Ha HaXOXKJIeHUEe JpoOu (TIPOLICHTA) OT BEIMUYMHBI U BETUYUHBI
o e€ Apo6u (TIpoLeHTY), ApoOu (ITPOIIEHTA), KOTOPHIH
COCTaBJISCT OJHA BeauynHA OT npyrou. llpuBoauTs,
pa30upaTthb, OLleHMBATH PA3JIMYHbIE PEIICHUS, 3aMUCH
pPELIEHN TEKCTOBBIX 3a/a4.

N3BaexaTh uHpopManuIo U3 Ta0INI] U AUATPAMM,
UHTEPIPETUPOBATH TAOJIMYHBIEC TAHHBIE,

onpeaensaTh HauboJbIIee U HAMMEHbIIIee

U3 MPEJICTABIICHHBIX IAHHBIX

Harnsannas reomerpust.
CummeTpus

OceBast cuMMeTpHs.
LlenTpanbHas
CUMMETPUS.

Pacno3HaBaTh Ha yepTexax U U300paKeHHUIX, N300pakaTh
OT PYKH, CTPOUTH C TOMOIIbIO HHCTPYMEHTOB QUTYDPY
(OTpe30K, JTOMaHYIO, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
dburyp.
[IpakTnueckas
paborta «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPYKHOCTb), CAMMETPHUYHYO TaHHON OTHOCUTEJIEHO
MPSIMOU, TOYKH.

HaxoauTs npuMepsl CHMMETPUU B OKPY’KAOIIEM MUPE.
MopenupoBathb u3 Oymaru ase (pUrypbl, CAMMETPUYHbBIE
OTHOCUTEJIBHO NPSIMOIi; KOHCTPYHPOBATH FT€OMETPUIECKUE
KOH(UTypaluu, UCIOIb3YsI CBOWNCTBO CUMMETPHUH, B TOM
YHCJIE C MOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBONCTBA U3YUEHHBIX (DUTYp, CBA3AHHBIC

C CUMMETpPHEH, UCIIOJIb3YS SKCIIEPUMEHT, HAOJIIOIEHHE,
MOJIETUPOBAHUE.

O00CHOBBIBATB, ONPOBEPraTh C IOMONIILIO KOHTPIIPUMEDPOB
YTBEPKACHUS O CHMMETPUH (PUTyp

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aICH
MaTEMaTUYECKUX
BBIPAXKCHUU U
IPEMIOKEHU M.
bykBeHnHbIe
BBIPAXKECHUS U
YHUCIIOBBIE
IIO/ICTAHOBKH.
byksennsie
pPaBEHCTBa,
HaXOXKJICHUE
HEU3BECTHOTO

Hcnoan3oBath 0YKBbI sl 0003HAYECHUSI YUCEI, TIPU 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 10 YCJIOBUIO 3aJa4H.

HccaenoBaTh HECIIOKHBIE YUCTIOBBIE 3aKOHOMEPHOCTH,
WCII0JIb30BaTh OYKBBI JJIsl MX 3aIMCH.

BbIyucasiTh YMCIOBOE 3HAUEHNE OYKBEHHOT'O BHIPAXKEHUS
MIPU 3aJIaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTH (POPMYJIBI: IEPUMETPA U TUIOLIATU
NPSIMOYTOJILHUKA, KBaJIpaTa; IJIMHBI OKPYKHOCTH, TIOIIAIH
KpyTa; BLINOJHATH BLIYUCJIEHHUS 110 3TUM (HopMysiam.
CocTaBiasith (pOPMYJIbl, BEIPAKAOITUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTb; TPOU3BOIUTEIILHOCTD, BPEMSI, 00BEM
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KOMIIOHEHTA. paboThI; BEINOIHATH BRIYUCICHUS IO 3TUM (opMyJiaMm.
DopMyiibl HaxoauTp HEU3BECTHBIN KOMIIOHEHT apU(METHIECKOTO
JIEUCTBUS
Harmsinnas reomerpust. 14 YeThIpEXYTroIbHUK, N300paxkaTh Ha HETMHOBAHHOM U KJIeTYaTON Oymare
Durypsl Ha IJIOCKOCTH IPUMEPBI C UCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOJIGHUKOB. | YETBIPEXYTOIBHUKHU C 3aJaHHBIMU CBOMCTBAMH:
IIpssMOyTONBHUK, C IapaJuIeIbHBIMU, IEPIICHAUKYISIPHBIMU, PABHBIMU

KBaJpatT: CBONCTBA
CTOPOH, YTJIOB,
JTMaroHaJieH.
N3mepenne yrnos.
Bunnr
TPEYrOJIbHUKOB.
[Tepumetp
MHOTOYTOJIbHHUKA.
[Tnomans durypsi.
Dopmybl
nepuMeTpa u
IIOIIAU
MPSMOYTOJIbHUKA.
[Tpubnuxéanoe
MU3MEPEHHUE IONIaIN
duryp.
[IpakTrueckas

CTOpOHAMHU, PSMBIMU yTJIaMU U Ap., PABHOOEIPEHHBII
TpeyroybHUK. IIpensarare u 00cyxaaTh cocoosl,
AJITOPUTMBI ITIOCTPOCHUS.

HccnenoBath, UConb3ys SKCIIEPUMEHT, HAOJIIO/IEHUE,
MOJIEIIMPOBaHUE, CBOMCTBA IIPAMOYTOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEYTOJIBLHUKU. OO0CHOBBLIBATH, ONIPOBEPraTh
C IIOMOILIbIO KOHTPIIPUMEPOB YTBEPKICHU

O IIPSIMOYTOJIBHUKE, KBAIpaTe, PAclO3HABATh BEPHBIEC U
HEBEPHBIC YTBEPKIACHUS.

HN3mMepATh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YIVIBL,

B TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPBIE, IPSAMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBarth, H300paskaTh OCTPOYTOJIBHBIN, IPSMO-
YTOJIBHBINA, TYMIOYTOJIBHBIN, pABHOOCIPEHHBIH,
PaBHOCTOPOHHHUN TPEYTOJIbHUKH.

BbpI4uCasiTh IEPUMETP MHOTOYTOJIBHUKA, TIJIOIIA/Ib
MHOTOYTOJIbHUKA pa30MeHHEeM Ha MPSIMOYTOJbHUKH,
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pabora «IInomane
Kpyra»

Ha paBHbBIC (PUTYPBHI, HCTIOIH30BATH METPUUECKUE €TUHUIIBI
U3MEPEHMS JUTUHBI U ITOIAIN.

HNcnoab30BaTh NpUOJINKEHHOE M3MEPEHUE JJTUH U
IUTOIIA/IeH Ha KJIeT4aTol Oymare, mpuOIKEHHOE U3MEPEHHE
JUIMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra

[TonoxurtenbHbIC U

OTPHULATCIIBHBIC YK CJIa
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Llenbie yucna.
Monayne yucia,
reoMeTpuyecKas
WMHTEpIIpETaIN
Moyt HucmoBsbie
MIPOMEXYTKH.
IlonoxxuTenbHbIC U
OTpHULIATEITLHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX B
OTPHULIATEITLHBIX
YHCe.
Apudmerndeckue
JICUCTBUSA

C MOJIOKHUTEIIHHBIMU
U OTPHUIATEIbHBIMU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

ITIpuBoaAMTH NPUMeEPHI UCIIOJIHL30BAHUS B PEAIBHON KU3HU
MIOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCEIL.

HN300paxkaTth 1€IbIC YKCIIA, IOJIOKUATEIBHBIE U
OTPULATEJILHBIE YMCIIA TOYKAMU Ha YUCIOBOM MPAMOH,
HUCIO0JIb30BATH YHCIIOBYIO IPAMYIO JJISl CDABHEHHUS YHCE.
IIpumeHsTH NPaBUJIA CPABHEHUS, YIIOPAA0UYMBATH LICJIbIC
YHCla; HAXOAUTh MOJYJIb YHCIIA.

D opMyJIUPOBATH MPABUJIA BEIYUCIICHUS C ITOJ0KUTEIbHBIMU
Y OTPULIATEILHBIMH YHCJIaMU, HAXOAUTh 3HAYEHUSA
YHCJIOBBIX BBIPAXKECHUH, COJICPKAIINUX JICHCTBUS

C MOJIOKUTEJIbHBIMU Y OTPUIIATEIIEHBIMU YU CIIAMH.
IIpuMeHsTH CBOMCTBA CIIOKEHUS U YMHOXKECHUS

TSl TpeoOpa3oBaHus CYMM U MPOU3BEICHUIM
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[IpencraBienune TaHHBIX

[IpssmoyronbHas
cUCTeMa KOOpAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
aOcrucca u
OpJIMHAaTA.
Cronbuateie u
KpPYTOBbIC
JUarpaMmel.
[IpakTrueckas
pabota «IlocTpoenue
JTUarpaMmm».
Pemenne TekCTOBBIX
3aj1a4, CoAepKaInx
JTaHHbIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE TPSIMOYTOJIHLHON
CHUCTEMBI KOOPJMHAT Ha IIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOU MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpANHATaM, HAXOAUTh
KOOPJIMHATHI TOUEK.

Yurarh cTOI0YATHIC U KPYTOBBIE AHArpaMMBbl;
HHTEPNPEeTHPOBATH JJAHHBIC;, CTPOUTH CTOJIOYATHIC
nuarpaMmbel. Ucnmosib3oBaTh HHpOpManmio,
IpeACTaBICHHYIO B TA0IMIAX, HA JUArpaMMax ISl pelieHus
TEKCTOBBIX 33J1a4 Y 3a7a4 U3 pEAIbHOU KU3HU

IIPEICTABIICHHBIC

B TaOIUIIaX U

Ha Jyarpammax
Harmsannas reometpus. [IpssmoyrosbHBIM Pacno3HaBaTh Ha yeprexax, pUCYHKax, ONUCHIBATH
@urypsl B IpOCTPAHCTBE napajulelIeuIes, nupamuay, npu3My, HHJIMHAP, KOHYC, Iap, H300pakaTh X

KyO, mpu3ma,
nrpamMua, KOHYC,
IIWIAHID, TIap U
cdepa.
N3ob6paxxenue

OT PYKH, MOAEJIMPOBATh U3 OyMaru, MmiacTUINHA, TPOBOJIOKU
u ap. lIpuBOAUTH NpUMePBbI OOBEKTOB OKPYKAIOIIETO MUPA,
uMerImux (GOpMbI HA3BAaHHBIX TEI.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, PEOPO, TPaHb,
OCHOBaHHE, BBICOTA, PAUyC U JUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOT'OTPaHHUKOB,
UIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
(i (S ()71
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;

€ IMHUITBI H3MEPEHUS
o0BéMa. O0bEM
MPSIMOYTOJILHOTO
napajuieNienurnena,
Ky0a, popMyiibl
o0BéMa

N3yuars, UCHOIB3YsI IKCIIEPUMEHT, HA0JII0IEHNE, U3MEPEHHE,
MOJICJINPOBAHUE, B TOM YHUCIJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BBISAABJIATH CX0ACTBA M
PA3IHYUs: MEXKIY IMPAMUION U IPU3MON; MEXKTY
LUIMHAPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKU Napaenenumnesaa, Kyoa, npu3msl,
nupamMubl, KOHyCa, HIAIUHAPA; KOHCTPYHPOBATh JaHHBIC
Tena U3 Pa3BEPTOK, CO3AABATh UX MOJEIIH.

Co3naBaTh MOJeJIM IPOCTPAHCTBEHHBIX (hUTyp (U3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U JIP.)

N3mepsaTs Ha MoaeasiX: JUIMHBI pEOEP MHOTOTPaHHUKOB,
JUaMeTp 1apa.

BoiBoauth popmyary 00bEMa NPAMOYTOIBHOTO
napajuienenuneaa.

Boruncasars no gpopmysam: 00bEM NpIMOYTOIBHOTO
napasuienenunena, Kyoa; UCroiab30BaTh €AUHHUIIBI U3MEPEHUs
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaJijIeJIeNUIEI0B; pelmaTh 32241 C palbHbIMH JaHHBIMH

[ToBTOpEeHME, 00600IICHHE,
CHCTEMAaTH3aLUs
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[ToBTOpEHNHE
OCHOBHBIX MOHATHU
Y METOJIOB KyPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEeMaTH3aIHs
3HAHUM

BbIYHCIATH 3HAaYCHUS BBIPAKEHUM, COACPIKAIIUX
HaTypaJbHbIC, LEIbIE, TOJOKUTEIIbHBIE U OTPUIIATEIIbHBIC
Yyucia, OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU, BHITTOTHATH
npeoOpa30oBaHuUs YUCENT U BRIPAKCHHM.

Boi0upaTh criocod cpaBHEHUS YUCET, BBIUUCICHHM,
NPUMEHSTh CBOICcTBa apu(METUUYECKUX JIEUCTBUM

JUISL pallMOHAIU3alHA BEIYUCIICHHUM.
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Pematsb 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JIJIs1 PELICHUS 3a7a4 U3 IPYTUX
IIPEAMETOB.

Pematsb 3a1a4u pa3HbIMH CIIOCO0AMH, CDABHUBATD,
BbBIOUPATH CIIOCOOBI PEIICHUS 3aa4H.

OcyuecTBJIATL CAMOKOHTPOJIb BBINIOJHIEMBbIX IECTBUNA U
CaMOIIPOBEPKY pe3yiIbTaTa BhIUYUCICHUM

OBILEE KOJIMYECTBO
YACOB IIO [TPOI' PAMME

170
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®EJIEPAJIBHASI PABOYASI IPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AITMCKA

AnreOpa sIBIII€TCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIETr0 0Opa3OBaHMUS:
OHa O0ecCreynBaeT M3y4YeHUE APYruX IUCUHUILUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
T'YMaHUTAPHOTO LIMKIIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOJIOJKEHUSI 00pa30BaHUs U
B TIOBCEAHEBHOM Ku3HH. Pa3BuTHe y 0O0y4arolmuxcsi HAy4YHBIX IPE/ICTABICHUMA
O TPOUCXOXKICHUU U CYIIHOCTU alreOpamdyeckux aOCTpakiuii, crocode OTpa)kKeHUs
MaTEMaTUYECKONM HAyKOW SBJIECHUNW W TPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAYyYHOM IMO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GhOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M Kau€CTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTayy B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydenne anredpbl oOecrieunBaet
pa3BUTHE yMEHUS HAOII0IaTh, CpPaBHWBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS W BBIBOJBI, (OPMYIUPOBaTh yTBEpkaeHUA. OCBOCHHE Kypca anreOpsl
oOecreuynBaeT pPa3BUTHE JIOTHYECKOTO MBITIUICHUSI OOYYarONUXCs: OHU HCIOIB3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHUBHBIC pACCYXACHHUSA, OO00OMmMEHHNe W KOHKPETH3AIUIO,
abcTparupoBanue u anajgoruro. O0yueHue ajredpe npeanojgaracT 3HaUUTEIIbHBIA 00BEM
CaMOCTOSTEIILHON NIEATeILHOCTH O0YJarONIUXCs, MOATOMY CaMOCTOSITEILHOE PEIICHUE
3a/1a4 SIBJISIETCS peanu3aluen 1eITeIbHOCTHOTO PUHITUIIA 00yUeHHUS.

B cTpykType mporpaMmbl ydeOHOTO Kypca «AmnreOpa» s OCHOBHOTO OOIIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPXKATEIbHO-METOIUYECKUE JIMHHU:
«YHwucna v BEIYUCICHUS, « AreOpandecKue BIpaXKCHUS», « Y paBHEHUS M HEPABCHCTBAY,
«Dynkmumy. Kaxmas U3 3TUX CoaepkaTeIbHO-METOINYSCKUX JIMHUK pa3BUBAeTCS Ha
MPOTSDKCHUH TPEX JIET M3YyUCHUs Kypca, B3aUMOJCHCTBYS ¢ APYTMMU €ro JWHUSIMH. B
X0JIe U3YYCHHS YUEOHOTo Kypca OOydYaroIIMMCS MPUXOIUTCS JOTHYCCKH PACCYX IATh,
HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBSI3W C 3THUM B MpOTrpaMMmy
y4aeOHOTO Kypca «AnreOpay BKIFOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, TIPEICTABIICHHbBIE
BO BCEX OCHOBHBIX pa3JelaXx MaTeMaTHYeCKOTro OOpa30BaHUS M CIOCOOCTBYIOIIHEC
OBJTAJICHUIO OOYYarONUMHUCA OCHOB YHHBEpPCAIBLHOTO MAaTEMAaTHYECKOTO  SI3BIKA.
ConepxaTeabHON U CTPYKTYPHON 0COOCHHOCTBIO yU4eOHOTO Kypca «Anredpay sBisieTcs
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue MUHUU «YHuCHa U BBIUUCIEHUS» CIIYKUT OCHOBOMW IJI NAJIbHEUIIIETO
W3YYCHUS MATEMATHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYaOIIMXCS JIOTHYECKOTO
MBIIIJICHUS, (OPMHPOBAHUIO yMEHHUS TIOJB30BAThCS  aJTOPUTMaMH, a TaKKe
NPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX ISl TOBCEIHEBHOW >KH3HHU.
Pa3BuTre MOHATHA O YHUCIE HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl CBSI3aHOC
palMOHANBHBIMA M HMPPAIMOHAIBHBIMA YHCIaMHU, (OPMHUPOBAHHEM IIPEICTABICHUIO
JNEHCTBUTEILHOM 4YHCJIC. 3aBEpIICHHE OCBOCHHUS YHCIOBOW JIMHUM OTHECCHOK
cpenHeMy oO1eMy o0pa30BaHUIO.
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ConepxaHue ByX alnreOpanyeckux JMHUN — «AnreOpanyeckue BBIPAXKCHUS» U
«YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHMIO Yy OOydYarOIIUXCs
MaTEeMaTHYECKOT0 amnmapara, HeOOXOAMMOTO JIJIsl pEIICHHUs 3a7a4 MAaTeMaTUKH, CMEKHBIX
IpeIMETOB M TMPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOrO 0OIIEero
oOpa3oBaHMsl Y4eOHbII MaTepuan IpyHIUPYETCs BOKPYI PALMOHAIBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTpUPYET 3HAYE€HHE MaTEMaTHUKM KakK s3blka IS TOCTPOSHUS
MaTEMaTUYECKUX MOJIEJIEH, ONIMCAHUS TIPOLIECCOB U SIBJIICHUI peaylbHOro Mupa. B 3anaun
oOyueHus anreOpe BXOJAT TaKKe ajbHeIIee pa3BUTHE AITOPUTMUUECKOTIO MBIIIUICHUS,
HEOO0XOMMOT0, B YACTHOCTH, /ISl OCBOEHUSI Kypca MH(OPMATHKH, U OBJIaICHUE HABBIKAMU
JIEeNyKTUBHBIX paccyxnaeHui. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPUECTBY.

ConepxxaHue (QyHKIMOHAIBHO-TpAQUUYECKOW JIMHUM HAleJIEHO Ha IOJIy4YeHHE
oOyJaronMMuUCs 3HAHUM O (YHKIMSIX KaK BaKHEWIIEH MaTeMaTUYeCKOM MOJAENU IJIs
ONHCaHUS U HCCIECAOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB M SBICHUM B NPUPOJE U
oOuiectBe. M3ydeHne marepuana CocoOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS YMEHUS
MCIIOJIb30BaTh PAa3IMYHbIE BBIPA3ZUTEIbHBIE CPEACTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJIMYECKUE, rpaduuecKre, BHOCUT BKIIaJ B (hOpMHUpOBaAHHUE IPEACTABICHUN O pOJIU
MaTE€MAaTHUKHU B Pa3BUTUU UUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kilaccax u3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3lenbl cojepxkanus: «Yucna u
BBIUMCIICHUSD, «AJIreOpandeckue BhIpaXEHUs», «YPABHEHUSI U HEPaBEHCTBAY,
«DyHKIHNY.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAaHHBIX IS HW3Y4YEHHMs] Yy4deOHOro Kypca
«Anrebopa», — 306 gacos: B 7 kimacce — 102 gaca (3 vaca B Henenmo), B 8 kiacce —
102 yaca (3 yaca B Hezeno), B 9 kinacce — 102 yaca (3 vaca B Hezento).

COAEPXAHUE OBYYEHUSA

7 KJIIACC
Yuciaa v BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJIHOM (hOPMBI 3aMKCH APOOEt K
npyroii. IloHsATHME panMOHAIBHOTO 4YHUCIA, 3aluCh, CPAaBHEHHUE, YIOPSIOYMBAHUE
palMOHANBHBIX 4YHCeNl. ApudmeTHdecKkue IeHCTBUS C PAIMOHAIBHBIMUA YHUCIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOU.

CreneHb C HaTypalbHBIM [IOKa3aTeleM: ONpelesieHue, MpeoOpa3oBaHue
BBIPQXXCHUI Ha OCHOBE OMNpEJENICHHUs, 3amuch OonblIuX uucen. [IpomeHTsl, 3amuch
IOPOLIEHTOB B BHUJE IpoOM W ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 3aJayd Ha
MPOIEHTHI, PEIICHHE 3a]1a4 U3 PeaJbHON MPAKTUKH.

[IpuMeHeHnEe MPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HAa MHOMXKHUTEIN HATypaIbHBIX
YHUCE.

PeanbHble 3aBUCMMOCTH, B TOM YKCJIE IpAMas U oOpaTHasi MPONOPIMOHATBHOCTH.
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Auredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAXKEHHS C IEpEMEHHOW. JlomycTtumsle
3HaYEHHs NepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTHM MEXIY BEIWYMHAMH B BUJE
dopmynel. Berancnenuss mo ¢opmymnam. I[IpeoOGpasoBanne OyKBEHHBIX BBIPAKCHHUIA,
TOXJIECTBEHHO PaBHBIE BBIPAKEHUS, ITpaBuia MPeoOpa3oBaHUsl CyMM U MPOU3BEACHHI,
MpaBHJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJAOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYyPaJIbHBIM I10KA3aTEIIEM.

OpHounensl W MHOrowieHbl. CreneHb MHorowieHa. CIOXEHUE, BBIYUTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpMysIbl COKPAIIEHHOTO YMHOXKEHHMSI: KBaJapaT CyMMBI H
KBagpar pasHoctu. PopMmyrna pasHOCTH KBaApaToB. Pa3iiokeHHME MHOTOWIEHOB Ha
MHOKHUTEJH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IpaBWia MpeoOpa3oBaHUs  YpaBHEHMS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JInHenHoe ypaBHEHME C OTHOM IEPEMEHHOM, YUCII0 KOPHEN JIMHEMHOTO YpaBHEHUS,
pelIeHne JIMHENMHBIX ypaBHEHHWW. (COCTaBIICHHE YpPABHEHHWM IIO YCIOBHUIO 3aJIayu.
Peuenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO YPABHEHUM.

JIluneiiHoe ypaBHEHHE C JBYMs NepeMeHHbIMU M ero rpaguk. Cucrema aByX
JMHEHHBIX YPaBHEHUN C IBYMsI IEpEMEHHBIMU. Penienue cucteM ypaBHEHUN criocoOoM
ITOACTAaHOBKU. [[puMepsI peneHns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHHM.

DOYyHKIUA

Koopannara Touku Ha npsiMo. UHCIIOBBIE MPOMEXKYTKH. PaccTossHre MEX Ty 1BYMs
TOYKaMHU KOOPJAMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAMHATA TOYKU
Ha KOOpAWHATHOW muiockocTh. IIpumepsl rpadukoB, 3amaHHbIX (opmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢pynkunu. ['paduk Pynkmuu. CpoiicTBa
bynkuui. Jluneninas ¢ynkinus, e€ rpadux. ['padux ynkmuu y = |x|. ['padudeckoe
pELICHUE JTMHEUHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPAaBHECHUM.

8 KVIACC
Yucaa v BBIYMCJICHUS

KBaapatHuelii kopeHs u3 yucna. [londarue o6 uppauroHaibHOM uucie. JlecsaTuunbie
npuOIMKEHUST HppalMOHAIbHBIX vuced. CBoilcTBa apuMeTHUecCKuX KBaIpPaTHBIX
KOpHEH U MX IpUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCICHUSIM.
JlenCTBUTENIBHBIE YHCIIA.

Crenens ¢ 1esbIM oKaszaTeneM U e€ cpoiicTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJiredpanyecKkue BbIpazKeHUs
KBampaTHbIil TpEXWiEH, pa3yIOKEHNE KBAAPATHOIO TPEXWIEHA HA MHOYKUTEIIU.
AnrebOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CroxeHue,
BbIUUTAHUE, YMHOKEHUE, JIeJICHUE anre0pandeckux Ipodeil. PalimonanbHbie BEIpaKEHUS
U UX MpeoOpa3oBaHuUe.
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YpaBHeHMs M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOIAIINXCSA K JIMHEMHBIM M KBaapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHANIbHBIE YPABHEHUS.

['padmyeckass uHTEpHpeTanss ypaBHEHHMH C JBYMs TEPEMEHHBIMU H CHUCTEM
JIMHEWHBIX YPABHEHUN C IBYMsI IEpEMEHHBIMU. | [puMepsI perenus CucTeM HeJIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 anreOpanyeckuM ClIoCOOOM.

HucioBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHJIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHON nepeMeHHOW. CUCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DOYyHKUNH

[Tonsitue pynkuunu. OOIacTh ONpeneneHus] 1 MHOKECTBO 3HAYECHHH (DYHKIUU.
CniocoObl 3a1aHus (PYHKITHIA.

['padux bynkumu. Urenue cBoiicTB pynkiuu no e€ rpaduky. [Ipumepst rpadukos
(YHKIMI, OTpaXxaroluX peajabHble IPOLECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO MIPOTIOPIIMOHANBHEIE 3aBUCHMOCTH,
ux rpaduky. Oyukmmn Y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe perenne ypaBHeHuit
U CUCTEM ypaBHEHUH.

9 KJIACC
Yucaa u BbIYUCICHUS

PannonanpHbie 4uCIa, WppalMOHAIBHBIE 4YHCJIA, KOHEUHbIE M OECKOHEYHBIC
JeCATUYHBIC TpoOr. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICUCTBUTEIIbHBIC YHCIIA KaK
OCCKOHEYHbIE JECATUYHBIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU MPSIMOM.

CpaBHeHue JIEUCTBUTEIBHBIX 4ucell, apupMeTHIECKue NEUCTBUSA
C JEWCTBUTEIILHBIMU YHCIIAMU.

PazMepbl  OOBEKTOB  OKpYXaloliero Mupa, JJIUTEIbHOCTh  MPOIECCOBB
OKPYXKaroUIeM MUpE.

[IpubnmxEHHOE 3HAYECHHE BEJIMYMHBI, TOYHOCTh MNpUOIMKEeHUs. OKpyrieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BIYACICHUN.

YpaBHeHUS M HEPAaBEHCTBA

JlunentHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOIAIIMXCSA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PenmieHne ypaBHEHHM, CBOIAIINUXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelleHuss ypaBHEHUUM TPETbEU U UYETBEPTOMU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKUTEU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PellleHne TEKCTOBBIX 3aaad
anredpandeckuM METOJIOM.

VYpaBHeHUe C JByMsl MEpEeMEHHbIMU M ero rpaduk. Pemenue cucrem IBYX
JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellieHne cucteM J1ByX ypaBHEHUN, OHO
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U3 KOTOPBIX JMHEWHOEe, a JIpyroe — BTOpol creneHu. ['paduueckas mHTEpHpeTanus
CHUCTEMBI YPABHEHUH C JIByMSI IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3a/1a4 areOpandecKUuM CIIOCOOOM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne nWMHEHMHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHou. KBaapaTtHbie HepaBeHCTBA. ['paduueckas
MHTEPIPETALNS HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOYyHKIUU
KBanparuunas ¢pyHkiwsi, e€ rpaduk u cBoiictsa. [lapaboa, KOOpAMHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPHUH MapaboJIbL.
I'paduku pynkmmit: y = £x, y= £x+b, y = &, y=x3,y=Vx y=|x],
X

U UX CBOUCTBA.

Yuci0BbIe OC/IE10BATEIBHOCTH U MIPOrPecCUn

[IoHsiTHE 4YMCIIOBOM  MOCIEAOBATEIBHOCTH. 3aJaHUE  IOCIEHOBATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmymoit N-ro yieHa.

Apudmernueckass W reomeTpuyeckas mnporpeccuu. Dopmynbl N-ro 4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI IIEPBBIX N YIECHOB.

N300paxeHne wWieHOB apu(pMETUUECKOW U Tr€OMETPUUECKON POrpeccuil TouKamMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIOHEHUHMAIBbHBIM pPOCT. CIOXKHBIE
ITPOLICHTBI.

HHPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE  pE3yNbTaThl  OCBOCHHMS ~ MPOTPAaMMBI  y4eOHOTO  Kypcak
KOHITy 00yueHus B 7 KJacce:

Yucaa v BBIYMCICHUS

BbINoONHATH, cOueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMeTHIeCKue AeHCTBUS
C pallMOHAJIBHBIMH YHCIAMU.

HaxonuTh 3HaY€HUs! YUCIOBBIX BBIPAXKEHUI, TPUMEHSATh Pa3HOOOpPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYMCIICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUMN, COAEPKAIUX OOBIKHOBEHHbBIE
U JIeCATUYHBIC TPOOHU.

[lepexogutes OT oaHOW (OpMBI 3amUcH uucen K Jpyroil (mpeoOpa3oBbIBATH
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH
B O€CKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHUBaTh M YNOPSAOYMBATH PAllMOHAIbHBIE YUCIIA.

OKpyrasTe yKcIa.

BbINONHATS NMPUKUAKY W OLIEHKY pe3yjbTaTa BBIUMCICHUM, OLEHKY 3HAYE€HUU
YUCJIOBBIX BBIpAKEHUW. BBIMONMHATE ACHUCTBUS €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTEeSIMHU.

[IpuMeHsATh TpPU3HAKK JEIMMOCTH, PAa3JI0KEHUE HAa MHOMKUTEIU HaTypadbHBIX
YHCell.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
IIPOITOPIIMOHAILHOCTRIO  BEJIMYUH, TPOICHTAMH, HWHTCPIPETUPOBATh PE3YJIbTAThI
peIICHUS 3a7a49 C YYETOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBACMBIX
OOBEKTOB.

AJsireOpanyecKue BbIPAsKeHUSI

Hcnonp3oBaTh anreOpanyeckyrd TEPMUHOJOTUIO M CHUMBOJIMKY, HNPUMEHATH €€
B IIPOLIECCE OCBOEHMSI YU€OHOT0 MaTepuaia.

Haxogute 3HaueHHss OyKBEHHBIX BBIPQKEHMM TpU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

BeimonHaTe npeoOpa3zoBaHUs 1LIEJOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOYIEH U MHOTOWICHA HA MHOTOYJICH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcCy1mecTBIATh pa3ja0KEeHUE MHOTOWICHOB HA MHOKUATEIIN C TTIOMOIIBIO BRIHECEHUS
3a CKOOKM OOIIEro MHOXHTEJSA, TPYNIUPOBKU CllaraéMblX, MPUMEHEHUs (Gopmyi
COKPAILIEHHOI'O YMHOXKEHHS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIECHOB /JIs PELICHUS PA3IMYHBIX 3a/1ayu3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAIBHBIMM IOKA3aTeISIMU IS
peoOpa30BaHus BbIPAXKECHUI.

YpaBHeHMs M HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHUS C OJJHOW IIEPEMEHHON, IPUMEHSIS MIPaBUJla Mepexoa
OT MCXOJHOIO YpaBHEHHs K PAaBHOCWIBHOMY eMy. IIpoBepsATb, SBIAETCS JU YHUCIO
KOPHEM YpaBHEHMSI.

[TpumensaTe rpaduyeckue METOJbI MPHU PEHICHUH JUHEHHBIX YpaBHEHUW M X
CUCTEM.

[TonGupate npuMepsl ap YKMCEN, SABISIOIIMXCS PEIICHUEM JIUHEWHOTO YpaBHEHUS
C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpauK JTUHEHHOTO YpPaBHEHHSI C JIBYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPapUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctembl IByX JIMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH, B TOM YUCJIE
rpaduyecky.

CocTaBisaTh U pelaTh JIMHEMHOE YPaBHEHNWE WIM CUCTEMY JIMHEWHBIX YPABHECHHM
[0 YCIOBHUIO 33Ja4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DYyHKIUU

N3o0paxkaTh Ha KOOPAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KHU, MHTEPBAJbI, 3aMKUCHIBATH YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMmeyaTh B KOOPAUHATHOM MJIOCKOCTH TOUKH IO 33IaHHBIM KOOPJMHATaM, CTPOUTH
rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINUA Y = |X|.
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OnucpiBaTh C TOMOIIBIO (PYHKIIMA M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMYMHAMM:
CKOPOCTh, BpEMs, PAcCTOSAHHUE, II€HA, KOJUYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM padOTHI.

HaxoauTe 3HaueHue yHKIIMU 110 3HAUCHUIO € apryMeHTa.

[TornmaTte rpaduyeckuii Croco0 TMPEeACTaBICHUS M aHamu3a WHGOpPMAIIH,
W3BJICKAaTh W WHTEPIPETHPOBATH MH(POPMAIIUIO U3 TPAPUKOB pEabHBIX MPOIECCOB U
3aBUCHUMOCTEH.

[IpenmeTHBIC pE3yabTAaThl OCBOEHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yucyia 1 BLIYUCTICHUA

Hcnonb30BaTh HaYalibHBIE MPEJACTABICHUS O MHOKECTBE JACHCTBUTEIBHBIX YHCEN
JUISL CpPaBHEHHS, OKPYIJICHHS W BBIUHMCICHHM, H300pakaTh JEHCTBUTEIbHBIE dYHCIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpuMeHsaTh TOHSATHE apU(PMETHYECKOTO  KBaJApaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHHU, WCIOJb3Yys TMpPU HEOOXOJUMOCTH KaJIbKYJSATOP, BBIMOJHSIThH
npeoOpa3oBaHus BBIPAKCHHM, COAEpKaIllMX KBaJlpaTHbIE KOPHHU, MCIIOJB3Ys CBOWMCTBA
KOpHEH.

Hcnonb30BaTh 3amucy OOJBIIUX U MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX TpoOeii
u crereHei yucna 10.

AJiredpanyecKkue BbIpaKeHUs

[TpuMeHsTh NOHATHE CTETIEHU C 1IEJIBIM [T0Ka3aTeJIeM, BBIIOIHATH IPEoOpa30oBaHUs
BBIPAKEHU, COIEPKAIINX CTENEHU C LEIbIM MMOKA3aTEJIEM.

BBINOMHATE  TOKIECTBEHHBbIE MPEOOpPa3OBaHUsl  PALMOHANBHBIX  BBIPAKEHHM
Ha OCHOBE MpaBWJI JIEHCTBUI HaJl MHOTOUJIEHAMU U alredpandeckKuMu IpoosiMu.

PacknanpiBaTh KBapaTHBIA TPEXUICH HA MHOXKHUTEH.

[TpumeHsAT, TpeoOpa3oBaHMs BBIPAKEHUM Uil pELIEHUs pa3iMyHbIX 3a/1ad
U3 MaTeMaTHKHU, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUSA M HEPABEHCTBA

Pemate snMHENHBIC, KBAaJApPATHBIE YPABHEHUS M PAUMOHAIBHBIE YpaBHEHUS,
CBOJISIIIIUECS K HUM, CUCTEMBI JIBYX YPAaBHEHUN C IByMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE MCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUMH, B TOM
yucjae C NPUMEHEHHEM TpaduyecKuxX TMpecTaBieHud (ycTaHaBJIMBaTh, HUMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHON (OPMYITHPOBKH 3a7a4M K €€ anreOpandecko MOJEH
C TIOMOUIBIO COCTAaBJICHUS YPABHECHUS WJIM CHCTEMbl YPAaBHECHWH, HUHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIA PE3yJIbTAT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB ISl CPABHEHHUs, OLECHKH, PELIATh
JMHEWHBICE HEPaBEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, JaBaTh I'paUyecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DYyHKIUU

[lonnmMate W WCHONB30BaTh (PYHKIIMOHAIbHBIE MOHATHS W SI3bIK (TEPMHHBI,
CUMBOJIMYECKUE OOO03HAUYEHHMsI), ONPEAENATh 3HaueHHE (yHKUMU 10 3HAYCHUIO
apryMeHTa, ONpeIeIsATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

I?TpOI/ITB rpaduKy 3IeMeHTapHbIX GYHKITHI BUAA:

y=",y=x2 y= x3,y = Vx;y = |x|, onuchIBaTh CBOICTBA YNCIOBOH (yHKINN
X

1o e€ rpadukxy.

[IpenMeTHbIC pe3yibTaThl OCBOCHHUS NPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

Yucyaa v BbIYUCICHUS

CpaBHHBATH ¥ yHIOPSAOYUBATH PALIMOHATIBHBIC U UPPAITUOHAIIBHBIE YHCIIA.

Breimonuate apudmeTrnyeckue AEUCTBUS C pallMOHAIBLHBIMH YHCIIAMH, CcOdeTas
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBIOJIHATh BBIYUCICHUS C WPPALHOHAIBHBIMU
YHCJIaMU.

HaxoguThs 3Ha4YeHHs CTENEHEW C LEIbIMHU IMOKA3ATEIAMU U KOPHEW, BBIYMCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh  JI€MCTBUTEIBHBIC  YHWCIA, BBIIOJHATH NOPUKHAKY  pe3yibTara
BBIUKMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUSA ¥ HEPABEHCTBA

Pemate nuHElHBIE W KBAJAPATHBIE YPABHCHUS, YPABHEHUS, CBOISIIMECS K HUM,
npocTeiime ApoOHO-paluoOHaIbHbIE YPABHEHUS.

Pemate cucTEMBI JBYX JIMHEWHBIX YPABHEHHUU C ABYMs MEPEMEHHBIMU U CHUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SABJISCTCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3a/lauM aNreOpandecKuM CIOCOOOM C IMOMOIIIBIO COCTaBICHUS
YPaBHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHNSI YPABHEHUM U CUCTEM YPAaBHECHHUM, B TOM
Yucjae C NPUMEHEHHEM TpaduUeCKHX MpeCTaBlIeHU (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUs], €CITH UMEET, TO CKOJIBKO, U MPOYEe).

Pemiath nuHeliHbIe HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh PEILICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Pemate cucremMbl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB HAa YHUCIOBOU
MPSIMOiA, 3aMUCHIBATh PEIIEHHUE C TTOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPH PELICHUM PA3JIMYHbIX 3a1a4.

DyHKIHUHA
Pacno3naBaTte  (QyHKIMM HW3y4eHHBIX BUJOB. [loka3piBaThb CXEMaTUYECKH

pacrmoyio)kKeHUEe Ha KOOPJAMHATHOW IIJIOCKOCTH TpaduKoB (PYHKIUN BUOA: Y = RX,

y=#x+b, y= ® y=ax2+bx+c, y= x3, y=+x y=|x| B 3aBucumoctu

X
OT 3HaYeHUH K03(PPUITMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIU.
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Ctpouth W u300pakaTb CXeMaTHYeCKH TIpaduKu KBaAPAaTUUHBIX (DYHKIUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHIA MO UX IpaduKam.

Pacnio3naBate kBagpaTuuHyto ¢(yHKIHIO TO (opMmyiie, NMPUBOIUTH IMPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCJI€E10BATEIHLHOCTH H MIPOTPECCHU

Pacro3naBaTh apu()METHICCKYIO U TEOMETPUICCKYIO TPOTPECCUH TMPH Pa3HBIX
croco0ax 3aJaHus.

BBITIOTHSTE BRIYUCIICHHS C UCTIOB30BaHUEM (hOPMYJ N-TO WieHa apupMeTHIECKON
U TEOMETPUYECKOM MPOTrpeccuii, CyMMBI ITEPBHIX N YICHOB.

N300pakaTh WieHbI TOCIICI0BATSIIPHOCTH TOYKAMH Ha KOOPIMHATHOM IJIOCKOCTH.

Pemate 3agaun, cBI3aHHBIE C YUCJIOBLIMH IOC/IEI0BATEIBHOCTIMH, B TOM YHCJIE
3aJ1au U3 peabHOM KU3HH (C UCIIOIB30BaHUEM KAJIbKYJISATOPA, ITU(POBBIX TEXHOJIOTHIA).
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TEMATHYECKOE INTAHUPOBAHUME

7 KUIIACC
HanmenoBanue paznena  [Konudectso OcHoBHOE OcCHOBHBIE BUJIbI ACATEIBHOCTH O0yUYaIOLIUXCS
(Temel) Kypca 4acoB COAEPIKAHUE
Yucia ¥ BEIUUCIIEHUS. 25 Iloustue CucreMaTU3MpPOBATH M 000ralIaTh 3HAHUS
PanmonanbHble yncia palMOHANBHOTO YUCHA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX TPOOSX.
Apudmernueckue CpaBHMBATH H YIIOPSAI0YMBATH AP0O0OH, TPeOOPa30BHIBAS
JICUCTBUSA MIPU HEOOXOIUMOCTHU JIECATUYHBIC TPpOOU B OOBIKHOBEHHEIE,

C pallMOHAJIbHBIMH
yuciamu. CpaBHEHHUE,
YIOPSA0UYUBAHUE
PalMOHAIBHBIX YHCEIL.
CrenieHn

C HaTypajbHbIM
MOKA3aTEIIEM.
Pemenne 0CHOBHBIX
3aja4 Ha IpooH,
IIPOLIEHTHI

Y3 pPEAUTbHOU
MPaKTUKH.

[Ipu3Haku 1eamMocTy,
Pa3IOKEHUS

Ha MHOXXHUTEIH
HATypaJbHBIX YKCETL.

OOBIKHOBEHHBIE B JICCATUYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO 1POOb.

IIpuMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],

CoJIep KallluX OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOH
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpaKEHHE K popMe, Harbosiee yA00HOM JIsl BBIYUCIICHUH,
npeo0pa3oBbIBAThH APOOHBIC BHIPAKECHUS HA YMHOKEHHUE U
JIeJICHUE JECATUYHBIX ApOo0eH K IEUCTBUAM C LEIBIMU
YUCIIAMU.

IIpuBOAUTH YK CI0BBIE U YKBEHHBbIE IPUMEPLI CTEIIEHU
C HaTYpaJIbHBIM MOKa3aTeIeM, OOBICHSS 3HAUCHUS
OCHOBAHMSI CTETICHH U MOKA3aTeNsl CTENIEHH, HaXOIUTh
3HAYCHUs CTereHel Buaa a" (a — modoe paroHaIbHOE
YKCIIO, N — HATYPaJIbHOE YUCJIO).
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Peasibnbie
3aBucuMocCTH. [ Ipsmas
u oOpaTHas
MIPONOPLIMOHAIBHOCTH

IMoHuMAaTh CMBICT 3aIIKCU OOJIBIIINX YHUCEN C ITOMOIIBIO
JeCATUYHBIX Ipo0Oeit u crenieHel yncia 10, npuMeHsITh UX
B peaJIbHBIX CUTYaIlUsX.

IIpuMeHATH NIPU3HAKY ACTIUMOCTH, PA3I0KCHUS Ha
MHOKHUTEIIA HATypaTbHBIX YUCE.

PemaTts 3a1a4u Ha 4acTH, IPOLICHTHI, TPOTIOPIINH,

Ha HaxO0XJIeHUE ApoOu (MPOLIEHTA) OT BEJIMYUHBI U
BEJIMYMHBI IO €€ ApoOu (IIPOLIEHTY), ApoOH (ITPOLIeHTA),
KOTOPBIN COCTABIIICT OJHA BEIMUMHA OT JIPYTOM.
IIpuBoaUTH, pa30upaTh, OLEHUBATH PA3TUYHBIC PEIICHUS,
3aMKCH PEIICHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh U 00BSICHITh, OITUPAsICh HA OIIPE/ICIICHUS,
MPSMO MPOTIOPITUOHANTBHBIC U 00PATHO MPOTIOPITMOHATBHBIC
3aBHCHUMOCTH MEXKIY BEIIMUMHAMU; MPUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 PEATbHOTO MUPA, U3 IPYTUX YICOHBIX
MPEIMETOB.

Pemath nmpakTHKO-OpUEHTHPOBAHHBIC 3a/1a49M HA JIPOOH,
MIPOIICHTHI, IPSAMYIO M OOPAaTHYIO MTPOTIOPIIMOHAIBHOCTH,
MIPOIIOPITUH

Anrebpanueckue
BBIPKEHUS

27

byksennsie
BBIPAKCHMUSL.
[TepemenHsle.
JlomycTumeble
3HAYECHUS
NIEPEMEHHBIX.
DopMybl.

OBaanersb anreOpanyeckol TEPMUHOIOTUEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCEe OCBOCHUS yUeOHOro MaTepuara.
HaxoanTh 3HaueHus1 OyKBEHHBIX BbIPAXKEHUH MTPHU 3aJaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHITH BHIYUCICHUS MO (hOPMYIIaM.
BbInoJaHATH npeoOpazoBaHus 1EI0T0 BhIPAXKEHUS

B MHOTOWIEH NMPUBEACHUEM MOJOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK. BBINMOTHATH YMHOKEHUE OJTHOUICHA
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[TpeoGpazoBanme
OYKBEHHBIX
BBIPAKEHUM,
pacKpbITUE CKOOOK 1
pUBEICHUE

HO,I[O6HBIX cJiaraCMbIX.

CBolicTBa CTEICHU
C HaTypaJIbHBIM
IIOKa3aTeJIEM.
MHOro4JIeHBI.
Cnoxenue,
BBIYMTAHHE,
YMHOXEHUE
MHOT'OYJICHOB.
dopmyiibl
COKPAIIEHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKUTEIN

Ha MHOTOYJIEH U MHOTOWIEHA HA MHOTOWICH, IPUMEHSATH
(dopMyIibl KBaJpaTa CyMMBbI U KBaJjpaTa pa3HOCTH.
OcyumecTBIATH pa3IoKEHUE MHOTOWIECHOB HA MHOKHUTEIIN
MyTEM BBIHECEHMS 32 CKOOKH OOIEro MHOKUTET,
IpUMEHEHUs (POPMYJIBI pa3HOCTH KBaJpaToB, PopMy
COKPAILLIEHHOI'O YMHOYKECHUS.

IIpumeHnsaTH TpeoOpa3z3oBaHNE MHOTOWIEHOB JIJISl pELICHUS
Pa3IMYHBIX 33724 U3 MAaTEMATUKH, CMEKHBIX [TPEAMETOB,
U3 peabHON NPAKTHUKHU.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3zoBaHuUs
YpaBHEHMUS,
PaBHOCUJIBHOCTb
YPaBHEHUM.
JluHerHoe ypaBHEHUE

PemiaTes TMHEHHOE YpaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEeHsI sl MPaABWJIA NIEPEX0Ja OT UCXOJAHOTO YPAaBHEHUS
K PaBHOCHJIBHOMY eMy OoJiee npoctoro Buja. IlposepsTs,
SIBJISIETCS JI1 KOHKPETHOE YUCJIO KOPHEM YPABHEHMUSI.
IHoaOoupars npuMepkbI Nap YUCEN, ABISIONUXCI PEHICHUEM
JIMHEWHOTO YPAaBHEHUS C ABYMs IEPEMEHHBIMU.
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C OAHOU NIEPEMEHHOMU,
pEILICHUE JTUHEUHBIX
ypaBHeHUU. Perienune
3a/1a4 C IOMOUIBIO
YPaBHEHUM.
JInHelHOE ypaBHEHUE
C IByMs
IIEPEMEHHBIMU U €T0
rpaduk. Cuctema 1Byx
JIMHEWHBIX YPABHEHUN
C IBYMs

CTpouthb B KOOPAMHATHOM MIIOCKOCTH TpaduK TUHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIb3YSCh TPAPUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPABHEHUS.

HaxoauTs peumieHue CUCTEMBI JBYX JIMHEWHBIX YPABHEHUMN
C ABYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPAaBHEHHMM 110 YCIIOBUIO 33]1a4, HHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y ITOIyYEHHBIN
pe3ynbTaT

MEPEMEHHBIMU
Koopnunate! u rpaduku. 24 Koopnnnara Touku N300paxkaTh Ha KOOPAUHATHON MPSAMON TOUKH,
DOyHKIMU Ha npsMoi. UKUCIIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, J1y4U, OTPE3KH,
IIPOMEKYTKHU. WHTEPBAJIbI; 3aITUCHIBATh UX HA alreOpanvyecKOM SI3bIKE.

PaccrostHue mexy
IBYMS TOUYKAMU
KOOPAUHATHOM
IPSIMOM.
[IpsamoyrosbHas
cucTeEMa KOOpAUHAT
Ha IUIOCKOCTH.
[Tpumeps! rpadukoB,
3aJIaHHBIX
dbopmynamu.

OTMeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH T10
3aJTaHHBIM KOOPJAMHATAM; CTPOUTH rpadKH HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpPMYJIaMH, B TOM YHCIIE

C MOMOIIBIO IIUPPOBBIX JTabopaTopuil.

IIpumMeHsTh, H3yYaTh MPEUMYIIECTBA,
HHTEPNPETHPOBATH Ipadrueckuii criocod MpeaCcTaBICHUS
¥ aHaJIM3a Pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb NMoHATHE (DYHKITUH, OBJIA/ICBAThH
(GYHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3naBath jiuHEHHY0 QyHKIHIO Y = KX + b,
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Urenue rpagukoB
peabHBIX
3aBUCUMOCTEHN.
[Tonstue GhyHKIMN.
I'paduk Pyskumw.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.

ONMCBIBATH €€ CBOVCTBA B 3aBUCUMOCTH OT 3HAYECHUU

K03 uiueHToB K u b.

CtponTthb rpaduku iuHeiHON QyHKIIMU, QyHKIHA Y =| X |,
HUcnoab30BaTh HU(pPPOBLIE PeCYPChI 1Sl TOCTPOCHUS
rpadukoB pyHKIMN U U3yYEHUS] UX CBOMCTB.

[IprBOIUTH IPUMEPHI TUHEWHBIX 32aBUCUMOCTEN B PEATIbHBIX
npoueccax v sIBICHUSAX

[Toctpoenue rpaduka
JTUHENHON PyHKITUH.
I'paduk GyHkImm
y =|x]|
[ToBTOpEHue 1 00001ICHHE 6 [ToBTOpEHME Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCOOBI CPABHEHUS
OCHOBHBIX ITOHATHI YHUCEeJl, BBIYUCIICHH, TPeo0Opa30BaHUil BHIPAXKCHU,
U METOJ0B Kypca pelIeHUs] YpaBHEHU M.
7 xnacca, 0000111eH1e OcyuecTBJIATHL CAMOKOHTPOJIb BBINOJHIEMbIX IEUCTBUN U
3HAHUHN CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, TPeoOpa30BaHHUI,
ITOCTPOCHUM.
Pemathb 3agaum u3 peasibHON KU3HU, IPUMEHSITh
MaTeMaTH4YecKHe 3HAHUA JJIs1 PEIICHUS 3a]1a4 U3 IPYTrux
MIPEMETOB.
Pemath TeKCTOBBIE 32/12a494, C)ABHUBATDH, BLIOMPATH
CIoCco0OBbI PEIICHUA 3a]a41
OBLIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KJIACC

KBaapatHbie KopHH

u3 yncia. [loustue
00 HppanuoHaJIbHOM
yucie. JlecaTudHbIe
PUOIKEHUS
HppaMOHATIbHBIX
quces.
JlefcTBUTEIbHBIC
yucia. CpaBHEHHE
JIENCTBUTEIHLHBIX
Yyuces.

YpaBHeHuE BUIa

X2 = a.

CBolicTBa
apuhMeTHUYECKUX

KBaJIPaTHBIX KOPHEH.

[TpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
CoJIeprKaIuX
KBa/IpaTHbIE KOPHU

HaumenoBanue paznena [KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEIBHOCTH O0yUYaAIOLITUXCSI
(Temel) Kypca 4acoB COJICpIKAHUE
Yucna u BBIYKCIICHHUS. 15 KBagpaTHbIil KOpEHb DopMyJTHPOBATH ONPeAeSieHre KBaIpaTHOTO KOPHS

U3 yucia, apuMeTUIecKoro KBaJpaTHOro KOpHSI.
IIpuMeHsTH ONepanyio U3BJICYCHHS KBAIPaTHOIO KOPHS
U3 YUCJIA, MCTIOJIb3YS ITPU HEOOXOIMMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JECITUUHBIMU JPOOSIMHU.

CpaBHUBATh M YHOPAA0YMBATH PALIMOHAIBHBIE U
UPPALMOHAJIBHBIE YUCIIA, 3AIIUCAHHBIE C ITIOMOIIBIO
KBaJpaTHBIX KOPHEW.

HMcceaenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE U
npubauxEHHBIC KopHU TipH @ > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIb30BAHUEM KaJIbKYJISATOPA
(KoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX ISl IPeoOpa3oBaHus BEIPAKEHUN.
BoInoJHATH NIPeodpa3oBaHMsl BEIPAKEHUHN, COAEPIKALINX
KBaJIpaTHbIE KOPHU. BripaxkaTh nepemMeHHbIE

U3 TEOMETPUUYECKUX U QU3UIECKUX POPMYIL.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHHM, COJCPKAIIUX
KBaJIpaTHBIE KOPHU, UCIIOJIb3YS MPU HEOOXOIUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBarhb B XOJI€ pCIICHUA 3a1a4 3JICMCHTAPHBIC
MpCaACTAaBJICHUS, CBA3aAHHBIC C HpH6JII/I)KéHHI)IMI/I 3HAa4YCHUAMH
BCJIIMYHH.

3HAKOMUTBLCS C I/ICTOPI/Ieﬁ Pa3BUTHA MATCMATHKHA

Uucia v BEIYMCICHUS.

Crenensb OCJIbIM

dopMyIMpoOBaTh ONpe/iesieHue CTEIICHH C IIeJIbIM

CreneHb C UEIbIM TOKa3aTEeIIEM. IIOKa3aTeIIEM.
IOKa3aTeseM CranpgapTHas 3an1uCh IIpencraBiasaTh 3anUCh OOJIBIINX U MAJIBIX YUCEI
4yuca. B CTaHAApTHOM BuJe. CPaBHMBATH YMCIIA U BEJINYMHBI,
Pazmeprr 00bekTOB 3alMCaHHBIC C UCIIOJIb30BaHUEM cTeneHu 10.
OKPYIKaloECro Mupa Hcnoab30BaTh 3alIUCh YKCEN B CTAHJAPTHOM BHJIE
(OT DJIeMEHTapHBIX JUTSI BBIPAQXKEHUST Pa3MEpPOB 00BEKTOB, JIIUTEILHOCTH
YaCTUII IIPOLIECCOB B OKPYKAIOIIEM MUPE.
110 KOCMUYECKUX DopMyJTHPOBATH, 3ANIMCHIBATH B CHMBOJIMYeCKOH (hopme
00BEKTOB), Y WJUTIOCTPUPOBATH IPUMEPAMM CBOMCTBA CTEIICHU
JUTUTEIBHOCTD C LIEJIBIM MMOKA3aTEIEM.
IIPOLIECCOB IIpuMeHATH CBOIiCTBA CTEIIEHH IS TpeoOpa3oBaHUs
B OKPY’KalOIIEM MUPE. | BBIPAXKEHUM, COAEPIKALINX CTEIIEHU C LEIJIBIM ITOKA3aTEJIEM.
CBoOICTBA CTEIIEHU BoInoHATH AeificTBUS C YHCIaMU, 3alIMCaHHBIMU
C LEJIBIM MTOKA3aTENEM B CTaHJAapTHOM BHjI€ (YMHOXKEHHUE, JIeJICHNEe, BO3BEICHUE
B CTEIICHb)
Anrebpanueckue KBagparuslit Pacno3HaBaTh KBaJpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpaxxeHus1. KBagpaTHbii TPEXUJIEH. BO3MOKHOCTB €r'0 Pa3ioKEHUs Ha MHOKUTEIIN.
TPEXUJIICH Paznoxenue PackiaaabiBaTh HA MHOKHMTEIM KBAIPATHBIN TPEXUIEH
KBaJPaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOXXUTEIIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanueckas ApoOb

15

Anrebpanueckas
npo6b. JlomycTimbie
3HAYEHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJireOpanyeckue
BBIPAYKEHUSI.
OCHOBHOE CBOMCTBO
anreOpandecKou
npobu. CokpailieHue
TpoOei.

Cnoxenue,
BBIYUTAHHE,
YMHOKCHHE U ICTICHNC
anreOpanvyecKux
TpoOei.
[TpeobpazoBanue
BBIPAKECHU,
CoJIepIKaIuX
anredpanvyeckue
npobu

3anuceiBaTh anredpandeckue Boipaxxenus. Haxoqurb
00JacTh ONPEENIEHUs PALIMOHAIBHOTO BBIPAKEHHUS.
BbInoHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe APOoOU, B TOM YHUCIIE C TOMOIIBIO KaJIbKYJIATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO aredpandeckon
IpoOu 1 MPUMEHSITh €ro AJid peoOpa3oBaHusl IPOOEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyeckKuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3a1a4. Belpa:xkath nepeMeHHblIe U3 GopMy (PU3HUECKUX,
reOMETPUUYECKUX, OUCHIBAIOIINX ObITOBBIE CUTYAIIHH)
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YpaBHEHUS 1 HEPABEHCTBA.
KBaapatHbie ypaBHEHUS

15

KBagparnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHenue. dopmyna
KOPHEHN KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUSI.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YpPaBHEHMUS;

peiaTb KBaAPaTHbIC YPABHCHUA — ITOJIHBIC U HCITIOJIHBIC.

IIpoBoauTh MpocTeHINE UCCAEI0BAHUS KBAIPATHBIX
YpaBHEHUM.

PemiaTh ypaBHeHMsI, CBOISIIIIUECS K KBAJAPATHBIM,

C TTIOMOIIIBIO MPEe0OPa30BaHUI M 3aMEHOM TIEPEMEHHOM.

Pewenue ypaBuenui, HabmaropaTh M aHAJM3HUPOBATH CBI3b MEXAY KOPHIMU U
CBOJISIILIUXCS KO3 PUIMEHTaMH KBaIpaTHOTO YPaBHEHUSI.
K KBaJI[paTHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxe oOpaTHyIO -
[Ipocreiimue 1poOHO- | TEOpeMy, IPUMEHATH 3TH TEOPEMBI JJIs PELLICHHUS
panoHaIbHbIE 3a/1a4.
YpaBHEHUS. Pemath TekCTOBBIE 321a4M AITreOpanyecKuM CIiocoOoM:
PereHne TeKCTOBBIX HNEPEXOUTH OT CIIOBECHOH (POPMYITMPOBKU YCIOBUS 3a]1a4H
3a/1a4 C MOMOUIBIO K ajireOpanyeckoi MOIeNu MyTEM COCTaBIICHUS YPaBHEHUS;
KBaJIpaTHBIX peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
yYpaBHEHUI pe3yJibTar.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHUS alTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInneniHoe ypaBHEHHE Pacno3zHaBaTh JTMHENHbBIC YPABHEHUS C JBYMS
Cucrembl ypaBHEHHI C ABYMsI NEPEMEHHBIMM.

MIEPEMEHHBIMU, €TO
rpaduk, IpuMepbl
pelLlIeHUs] YPaBHEHUN
B LICJIBIX YHCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHU

CtpouTtsh rpadvku TUHEHHBIX YpaBHEHUH, B TOM YHUCIIC
HCI0J1b3YyH HU(]POBBIE pecypcehl.

Pasiuyarh napajsenbHbIe U NEPECEKAOIIUECS IIPSIMBbIE
110 UX YPABHEHUSIM.

Pemiate crucTeMsl ABYX JMHENHBIX YPABHEHUH C IBYMsI

IIEPEMEHHBIMU MOJICTAHOBKOU U CII0KEHUEM.
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C AByMs
NIEPEMEHHBIMU.
[Ipumeps! pemenus
CUCTEM HEJIMHEWHBIX
YPaBHEHUH C IByMS
[IEPEMEHHBIMU.
I'paduueckas
WHTEpIpeTarus
YPaBHEHHUS C IByMsI
NIEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPaBHEHHUI C IBYMSI
MIEPEMEHHBIMMU.
Pemenne TekCcTOBBIX
3a/1a4 C MOMOULIBIO
CUCTEM YpaBHECHUI

Pemathb npocTeime CuCTeMbl, B KOTOPBIX OJTHO

Y3 YPABHECHUU HE SIBIISICTCS JIUHEUHBIM.

IIpuBoauTH rpapuUecKy0 HHTEPIPETAUUIO PEIICHUS
YPaBHEHHUS C IBYMS IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C IBYMSI IIEPEMEHHBIMH.

PemiaTh TeKCTOBBIE 321241 AITEOPANIECKIM CITOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
HepasenctBa

12

Yucnossie
HEPABEHCTBA U UX
CBOKCTBA.
HepaseHcTBo ¢ ogHOM
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBA C OJIHOMN
IIEPEMEHHOU U UX
petienue. Cuctemsl
JIMHEUHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH X HA KOOPJAUHATHOM NIPSMOM, 10KA3bIBATH
anreOpanvyecKu.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJ€E PELICHUS 3a1a4.
PemiaTe TMHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCIIOBOU IIPSAMOU
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C OJTHOM MIEPEMEHHOMN
U UX PEIICHUE.

N3obpaxkenune
peLICHUS TMHEHHOTO
HEpPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOI
pAMON
QYyHKIUH. [Tonsitue hyHKIUU. Hcnoan3oBath GyHKIIMOHATHEHYIO TEPMUHOJIOTUIO U
OCHOBHBIE TTOHSTHUS OOunacTh onpeIeNieHNss | CMMBOJIMKY.
Y MHOECTBO BoruucasaTs 3HauyeHus: GyHKINMA, 3a]JaHHBIX PopMyTIaMu
3HaYeHUMN (QyHKIUU. (mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJIISTOD);
CnocoObI 3a1aHus COCTABJISATH TA0JIMIBI 3HAYEHUH PYHKIIUH.
(byHKITHA. Ctpoutb no Toukam rpagpuku QyHKIUHA.
I'paduk pyHkIMN. OnuchIiBaTh CBOMCTBA (QYHKIIMHM HA OCHOBE €€
CaolicTBa (pyHKIINH, rpaguuecKoro NpeICTaBICHUs.
UX OTOOpakeHue Hcnoab3oBaTh PYHKIIMOHATBHYIO TEPMUHOJIOTHIO U
Ha rpaduke CUMBOJIMKY.
HccaenoBath mpumepsl rpaduKoB, OTPAXKAIOIINX peabHbIC
npoiieccol U siBlicHus. IIpuBoAMTH MpUMepPBI ITPOIIECCOB U
SIBJICHUM C 3aJIaHHBIMH CBOWCTBAMM.
HNcnonb30BaTh KOMIIbIOTEPHBIE POTPAMMBbI
JUTSI TIOCTpOeHUs TpaduKOB PYHKITUHN 1 U3YUCHUS UX CBOMCTB
OyHKINH. UreHne 1 NOCTpOEHUE HaxoauTs ¢ nomMoubio rpaguka QyHKIIMM 3HAYCHUE OTHON

UricnoBble PyHKIMH

rpaguKoB QyHKIIHIA.
[Tpumepsr rpadukos

U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOu.
B HecntoxHBIX Ciiydasx BbIpakaTh (POPMYJI0H 3aBHCUMOCTD
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byHKITHH,
OTPaXKaIOIINX
peayibHbIE IPOIIECCHI.
OyHKIMH,
OMUCHIBAIOIINE
IpsIMYIO U 0OpATHYIO
MIPOTNOPIUOHATBHBIC
3aBUCHUMOCTH, HX
rpaduku.

I'paduk GyHkIum

y =X

OyHKIMHU

y = X2, y = X3,
y=vx,y=|x|
rpaduueckoe perieHue
YPaBHEHUM U CUCTEM
YpaBHECHUI

MEKy BETMYMHAMU.
OnuceiBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIPYTOM.

Pacno3naBath Buabl u3ydaembix GyHkuuid. [lokassiBaTh
CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
rpadukoB GpyHkmmii Buga: y = X2,y =x3,y =Vx, ¥ = |x|.
HUcnoab3oBaTh QyHKIIMOHAJIBbHO-TPadHUECKHE
NMpeACTABJICHHUS TS PEIIEHUS U UCCIIEIOBAaHUS YPABHEHHUN U
CHUCTEM YpPaBHECHUM.

IIpumensits ungpoBbie pecypchl 1 TOCTPOCHUS
rpagukoB QyHKIHIMA

[ToBTOpEeHue n 0600IICHNE

[loBTOpEHME
OCHOBHBIX IIOHSTHUMN U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAHUM

BriOupaTh, IPUMEHATH, OLIEHUBATH CNOCOOBI CPABHEHUS
YuCell, BRIYUCIEHUH, TPeoOpa30BaHUil BRIPAXKEHUH, PEILICHUS]
YPaBHEHHUHU.

OcyuecTBJIATL CAMOKOHTPOJIb BBINOJHIEMBbIX IEMCTBUNA U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUT,
ITIOCTPOCHUM.

Pemiatb 3a1a4u U3 peaJibHOM KM3HH, IPUMEHATH
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MaTEeMaTUYECKUE 3HAHUS JJI PEIIeHUs 3a/1a4 U3 JPYTruxX
PEIMETOB.

PemaTh TeKCTOBBIE 3212491, CPDABHUBAThH, BLIOUPATH
CIoCco0OBbI pEIICHN 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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9 KVIACC

JECATUYHbBIC TPOOH.
BzanMHO0 ogHO3HaYHOE
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICCTBUTEIIBHBIX YHCEI,
apudMeTUIECKHe

Haumenoanue pasnena KomnuecTBo OcHoBHOE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YYaIOIINUXCs
(TemnI) Kypca 4acoB coJiepKaHue

Yrcia ¥ BEIYUCIICHUS. 9 ParmmonansHbie uncina, | Pa3BuBaTh nmpeacraBJjieHUs O YUCIIAX: OT MHOXECTBA

JleicTBUTEILHBIC YHCTIA HppaloHAJIbHbBIE HaTypaJbHBIX YHCEJ 0 MHOKECTBA JICHCTBUTEIILHBIX YHCEIL.
YHCJI1a, KOHCYHBIC U O3HAKOMUTBCS C BO3MOXXHOCTBIO MPEICTABICHUS
OCCKOHEYHBIE JICMCTBUTEILHOTO YHCJIa KaK OCCKOHEUYHOH JIeCATUYHOM
JECATUYHBIE TPOOH. JIpoOH, IPUMEHSITD JIECATUYHbIE TPUOTMKEHUS
MHO0KeCTBO palMOHATIBHBIX U UPPALIMOHAIBHBIX YUCE].
JIEUCTBUTEIBHBIX HN300paxaTh 1CiCTBUTENBHBIC YHCIIA TOUYKAMU
Yyucel, KOOPJIUHATHOM MPAMOI.
JIEUCTBUTEIBLHBIC 3anuchiBaTh, CPABHUBATH U YIIOPAI0YUBATH
YHcia Kak JICHCTBUTELHBIC YHMCIIA.
OCCKOHEYHBIE BbInoJHATH, coueTast yCTHbIE U MUCbMEHHBIC PUEMBI,

apudMeTHYecKHe 1eiCTBUSA C PALMOHAIbHBIMU YUCIIAMU;
HAXOJMTH 3HAYCHHUS CTEIICHEH C LIEJIBIMU [T0KA3aTeIAMU U
KOpPHEW; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUM.
IHoayunTes npeacraBjieHHe O 3HAYUMOCTHU
JEACTBUTEIILHBIX YU CEI B IPAKTUYECKOU A TEIbHOCTH
YEJI0BEKa.

AHaJIM3MPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
NPUOJIMKEHUS IEUCTBUTEILHOTO YK CIIa IPU PEILICHUN
3a1a4.

OKpyrasiTb AEHCTBUTENBHBIE YACIIA, BINOJIHATH
NPUKUIKY PE3YIbTAaTa BBIYUCICHUMN, OLeHKY 3HAYCHU N
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JNEUCTBUS

C ICUCTBUTEIIHLHBIMU
YHCITIAMH.
[Tpubmxénnoe
3HAYEHUE BEJINYUHBI,
TOYHOCTb
NPUOIIKEHUS.
OxkpyrieHue yucen.
[Tpukuka u orieHKa

YU CJIOBBIX BBIpa)KeHHfI.
3HAKOMHUTBHCA C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH

PE3yNbTATOB
BBIYMCIICHUN
YpaBHEHUS 1 HEPABEHCTBA. 14 JIuHeitHOE ypaBHEHHE. OcBauBaTh, 3a1I0MMHATH U IPUMEHATH rPapuyecKue
YpaBHEHUS C OOHOMU Pemenne ypaBHeHui, METO/bI [IPU PELIEHUH YPAaBHEHUMN, HEPABEHCTB U UX
MIEPEMEHHOM CBOJIAILIAXCS CUCTEM.
K JIMHCHHBIM. Pacno3naBars 11e/1bie U IPOOHBIC YPaBHCHHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHMS,
ypaBHeHue. Peienue ypaBHEHUS, CBOJIAIINECS K HUM, IIPOCTEHIIIHE TPOOHO-
YpaBHECHUH, palMOHAIbHBIE YPABHEHHS.
CBOJISALLINAXCS IIpeasarats BO3MOXKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBagpartHbie pa3HBIMHU CIIOCOOAMHU.
YpPaBHEHMUSL. 3HAKOMUTBHCS C MCTOPHUEI pa3BUTHS MATEMATUKH
IIpumepsl permieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN
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pa3oKeHUEM
Ha MHO>KHTEIIH.
Pemenue qpoGHo-
paloOHaIBHBIX
YPaBHEHUM.

Pemntenne TekcTOBBIX
3aJ1a4 aredpanyecKum
METOI0OM

YpaBHEHU U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEeHUE ¢ ABYMs
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHENHBIX YPaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPIPETALHS
CHUCTEMBl YPaBHEHUU

C ABYMsI IEPEMEHHBIMMU.
Pemenne TekCTOBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJTHO YPaBHEHUE HE
SBJISIETCS JINHEWHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpaQUUECKUE
MIPEICTABIICHUS [Tl pellleHUsl U MCCJIeJ0BAHUS YPaBHEHUN
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyecKuM CriocoOOM: NMmepexoauTh OT CJIOBECHOM
(hOpMYJIMPOBKY YCIOBHUS 33/1a4t K aJIreOpanvdecKoi MOIeIIn
MyTEM COCTaBIICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPNPETHPOBATH
pe3ybTar.

3HAKOMHUTBHCS C UCTOPHUE PA3BUTHS MATEMATHKH
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3aj1a4 aJIreOpanvdecKumM
crrocodoom

YpaBHEHN U HEPABEHCTBA. 16 Yucnossle Yurarth, 32aIIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATh
JIunelinpie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTh TMHEHHBIE U KBaIPATHBIC HEPABEHCTBA.
C OJHOW IEPEMEHHONU Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PEILICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOU IIOJIyYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxkaTh perieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLIeHue. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOUIBIO
KBangpartHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemarsb kBasipaTHbIC HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduyeckue npeICTaBICHuUS.
I'paduueckas OcBauBaTh M NPUMEHATH HEPABEHCTBA [IPU PELIEHUU
WHTEPIPETALMS pa3JIMYHBIX 33]a4, B TOM YUCJIE PAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKIIH 16 KBagpatuunas Pacno3naBaTth BUJIbI U3y4aeMbIX (YHKIIHIA;

bynkuus, e€ rpaduk u
cBoiictBa. [1apabomna,
KOOPAWHATHI BEPIINHBI
1apaboJibl, OCh

WLTIOCTPUPOBATH CXeMATHYECKH, 00BSICHSITH
pacrioyio’keHue Ha KOOPMHATHOW IITOCKOCTH TPa(HUKOB
gynxumii Buga: y = kx,y = kx+ b,y =,y = X4,

X

63




CUMMETPUH 11apadoIbl.

['paduku QyHKINA:
y =kx
y=kx + Db,

_k

X

y= %%y
= X3’y—
Vxy =
| x|

y =x3, ¥y =+x, y = | x| B 3aBHCHMOCTH OT 3HaUYCHHMiI
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBaTth KBaipaTUIHYO (QYHKIHIO 110 (hopMmyIIe.
IIpuBoaAUTH NPUMePbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peajgbHOU KU3HU, PU3UKHU, TEOMETPUH.

BoisiBasiTh 1 0000111aTh 0COOCHHOCTH TpaduKa
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx + c.

CTponthb ¥ H300paKaTh CXeMATHYECKH TpaduKH
KBaIPaTUYHBIX (PYHKIINH, 3a1aHHBIX (OpMYyIaMH BH]IA
y=axt,y=axt+qg,y=a(x+p)? y=ax’+bx+c.
AHAJIU3UPOBATH U MPUMEHATH CBOMCTBA U3YUCHHBIX
GYHKIHHA 71 MX TIOCTPOSHHUS, B TOM YHCIIE C TIOMOIIBIO

IU(POBBIX PECYPCOB

YucioBbie
OCJIEIOBATEILHOCTH

15

ITonsaTue ynciIoBOM
TIOCJIEJOBATCILHOCTH.
3amaHue
IIOCJICA0BATSIILHOCTH
PEKYPPEHTHOU
bopmynoi u

dbopmyoii N-To wieHa.

Apudmernueckas u
reOMETPUYECKAs
IIPOTPECCHUM.
@opmyJibl N-T0 wieHa
apupMeTHIECKON 1
reOMETPUYECKON

OcBanBaTh U NPUMEHSITH UHICKCHBIC 0003HAYCHHSI,
CTPOMTH peyeBble BLICKA3bIBAHUS C UCIIOJIH30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCJIEI0BATEIHHOCTH.

AHanu3upoBaTh GopMyIry N-ro ujaeHa
MOCJIEIOBATEILHOCTH W PEKYPPEHTHYIO (GOPMYITY

¥ BBIYMCJISITH YICHBI TOCJICI0BATEIILHOCTEH, 3aTaHHbBIX
TUMU (HOpMyJIamu.

YcraHaBJIMBaTh 3aKOHOMEPHOCTh B TTIOCTPOCHUH
MOCJICTIOBATEILHOCTH, €CJTH BBITTHCAHBI TIEPBBIC HECKOIBKO
€€ YJICHOB.

Pacno3HaBaTh apu(pMETHICCKYIO U T€OMETPHICCKYIO
MPOTPECCHUH MPHU PA3HBIX CIIOCO0AX 3aTaHUs.
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IPOTPECCHI, CYMMBI
NEPBBIX N YJIEHOB.
N306pakenue 4ieHoB
apu(pMeTH4YEeCKON 1
F€OMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHerHbIN 1
3KCIOHEHUIUAJIbHBIN
pOCT.

CI10%HBIE TPOLEHTHI

Pemarsb 3a7auu ¢ uCoap30BaHUEM (OPMYT N-TO WieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM IIPOTPECCHiL, CYMMBI
IIEPBBIX N YJICHOB.

M300paxaTh WICHHI 1OCIEI0BATEIbHOCTH TOUKAMHU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmarpuBath npuMepsl NPOLECCOB U SIBJICHUM

U3 peajbHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHHE

B apu(hMETHYECKON IPOrPECCUH, B TEOMETPUUYECKOI
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTe 3agaum, CBS3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja4l U3 peaIbHOU
’KM3HU C UCIIOJIb30BAaHUEM LU(POBBIX TEXHOJIOT U
(27IEKTPOHHBIX TA0JIUL, TPAPUUECKOTO KAIbKYJIATOPA U T.I1.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3aJ1a4uM U3 peasbHOM MPAKTUKH (C UCTIOJIb30BAaHUEM
KaJIbKYJIATOPA).

3HAKOMUTBCS € MCTOPHUEH Pa3BUTHS MAaTEMATUKH

[ToBTOpeHuEe, 0060061ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIUMCJICHUS (3aITUCh,
CpaBHEHUE, JIEUCTBUSA
C IEUCTBUTEIBLHBIMUA
YUCJIaMU, YUCIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
MIPOMNOPIIUY;

OnepupoBaTh NOHITHSIMHI: MHOKECTBO, TOJMHOKECTBO,
orepaliy HaJl MHOXKECTBAMHU; HCIIOJIL30BATh rpadrueckoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 3a]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE
AeiicTBHS, CBSI3aHHBIE C YUCJIAMU: HATYPaIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YHCJIA, AETUMOCTh HaTyPaIbHBIX
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OKpYTJICHHUE,
pUOJIKEHUE,

OLICHKA; peIleHue
TEKCTOBBIX 33724

YUCEJI, MPU3HAKHU JIEIMMOCTH, LIEJI0€ YU CIIO, MOAYJIb YUCIIA,
OOBIKHOBEHHASI U IECTUYHASI APOOH, CTaHJAPTHBINA BUJ
yucia, apuPpMETUIECKUN KBaJIpaTHBIN KOPEHb.
BbIoIHATH AelCTBUS, CPABHMBATH U YIIOPSA0YUBATH

apupMeTUIECKUM YuCIia, IPeJICTABIATh YKCIIa HA KOOPAUHATHOM MPSIMOI,
CrocoooM) OKPYTJISITh YUCJIA; BBIMOJIHATH NPUKHIKY H OLIEHKY
pe3yJIbTaTa BHIYMCICHUM.
Pemath TekcTOBBIE 3212491 apU(PMETHIECKIM CIOCOOOM.
Pemath npakTH4YecKue 3aa4u, COACpKaILNE IPOLIEHTHI,
JI0JTH, YaCTH, BBIPAXKAIOILINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PAacCTOSTHUE, [IeHA — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPY/A.
Pa3ouparp peanbHbie )KU3HEHHBIE CUTYAIIUH,
(opmyIMpOBaTH UX Ha S3BIKE MATEMATHKH,
HAXOJUTHb PEICHUE, TPUMEHSII MaTEMaTUYECKUM anmnapar,
HHTEPNPETUPOBATH PE3YIIbTAT
Auaredpanyeckue OnepupoBarb NOHATUSIMH. CTEIIEHb C LENBIM
BbIPA:KEHUsI noKasatesieM, apu(MeTUIeCKil KBaJpaTHBIN KOPEHb,
(mpeobpazoBaHue MHOT'OYJICH, aire0panyeckasi ApoOb, TOKIECTRO.
anreOpanyecKux BbINoJHATH OCHOBHBIE 1€ CTBHUS . BBITTOHSITH PACUETHI
BBIPAXKCHMUIA, o hopmyiam, mpeoOpa3oBIBATH MEIIbIE, TPOOHO-
JOITyCTUMBIC paIMOHAIbHBIC BRIPAKCHUS U BBIPAKECHUS C KOPHIMH,
3HAYCHMS) pealln30BBIBATh PA3JI0KEHIE MHOTOUJICHa HA MHOKHTEJIH,

B TOM YHUCJIE C UCIMOJIb30BaHUEM (HOPMYJ PA3HOCTH
KBaJpaTOB U KBaJipaTa CyMMbI U PA3HOCTH; HAXOAUTh
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JIOMYCTUMBIE 3HAYEHUS! IEPEMEHHBIX JJI1 APOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopenupoBaTth ¢ 1oMOIIbI0 GOPMYJT peaibHbIE IPOLIECCHI
U SIBJICHUS

DOyHKUNH
(mocTpoeHue,
CBOWCTBA U3YUYEHHBIX
INZEINIVIH
rpaduueckoe pereHue
YPaBHEHUN U UX
CHUCTEM)

OnepupoBaTth NOHATUAMHU: QYHKIHS, TpaduK QyHKIUH,
HYyJIM (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUs, YObIBAHMS, HAMOOJbIIIEE U
HaMMeEHbIIIee 3HAYCHUS (PYHKIUU.

AHaJIM3MPOBATH, CPABHUBATh, 00CYK1aTh CBOICTBA
(GyHKUHA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHAMMU: IPSAMAasi IPOIIOPLMOHAIBHOCTD,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBaJpaTtuyHas QyHKIMs, mapaboia, runepooa.
Hcnonb3oBaTh rpapuku 1151 ONPEAECICHUS CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JUUISl pELIEHUS 3a1a4 U3 IPYrux
y4€OHBIX MPEIMETOB U PEATILHON KU3HU; MOAEJIUPOBATH

C IMOMOIIIbIO TPa(MKOB peATIbHBIE MPOIIECCHI U SIBICHUS.
Bripaxkars popmyiaMmu 3aBUCUMOCTH MEK/1y BETUYMHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOT' O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus Kak OJMH M3 OCHOBHBIX Pa3JeNIOB IIKOJbHOW MaTeMaTHKU, UMEIOITH
CBOCH IIeNIbI0 00ECHEUYUTh M3yYeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOLICHUH U
B3aMMHOE pACIOJIOKEHUE, OMHPAETCs Ha JOTHMYECKYIO, JIOKa3aTeJIbHYIO0 JIMHHUIO.
[leHHOCTh W3Yy4YEHHs] TEOMETPUM HaA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
3aKJIIOYaeTCss B TOM, YTO OOYyYarOmMiiCs YYMUTCA TMPOBOJUTH JIOKa3aTeNbHBIC
pacCyXJeHUs, CTPOUTh JIOTUYECKUE YMO3AKIIOUCHHS, JOKa3bIBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE
YTBEPXKJICHUSL.

Bropoii 1IeHHOCTBIO H3y4YEHHUS TE€OMETPUU SIBJISETCS HCIOJb30BaHUE €€ Kak
UHCTPYMEHTa MpU pEHICHUU KaK MAaTeMaTHYeCKHX, TaK W MPaKTHUYECKUX 3ajady,
BCTPEUAIOLINXCA B peajbHOM KU3HU. OOydaroluics JA0KEH HAYYUThCSI ONPEIEIUTh
reoMeTpuuecKkyro (GuUrypy, ommcarh CIOBaMU JAHHBIH 4YEpPTEX WIM PUCYHOK, HAUTH
MJIOIIAIb 3€MENBHOTO YJ4acTKa, paccuyuTaTh HEOOXOJUMYIO JIMHY ONTOBOJIOKOHHOTO
Kabenst uim TpeOyeMmble pa3Mepbl rapaxka JJjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIWTENbHAS JIMHWSA B HW3y4eHUH reomerpuu. llpu pemennn 3amgad
MPAKTUYECKOTO XapakTepa OOyJalolIUICs YYUTCA CTPOUTh MaTeMaTHUYECKHE MOJENH
peabHBIX )KU3HEHHBIX CUTYyaIlUil, MPOBOJAUTH BHIYUCIICHHUS U OIEHWBATH aJIEKBATHOCTh
MOJy4YEHHOTO pe3yJibTaTa.

KpaitHe BakxHO mNOAYEPKUBATH CBSA3M TE€OMETPUM C JPYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACNICHUS T€OMETPUYECKUX (GUryp u
HNOHATUN, TEMOHCTPUPOBATh NMPUMEHEHUE MOTYYCHHBIX YMEHUN B (DU3HKE U TEXHUKE.
Oty cBsA3M Hambojee spko BUAHBI B Temax «Bektopb», «TpuroHoMerpuueckue
COOTHOILIEHUS», «MeTon koopauHat» U «Teopema [Tudaropar.

YueOuwii Kypc «['eomeTpus» BKIIOYAaET CHEAYIOUIME OCHOBHBIE pa3zeiibl
conepxkanus: «['eomeTpuyeckue pUrypsl M UX CBOMCTBaY, «I3MepeHne reoMeTPUIECKIX
BeIMUUH», «JlekapToBbI KOOpAMHATHI Ha IIJIOCKOCTHY, «BekTope», «/[Brkenus
mIockocTny, «IIpeobpazoBaHus OI00MS.

OOmiee 4MCIO 4YacoB, PEKOMEHIOBAHHBIX JJIi M3y4YeHHs] Yy4yeOHOTO Kypca
«I'eomerpusi», — 204 gaca: B 7 kmacce — 68 wacos (2 gaca B Henemo), B 8 kimacce — 68
yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HeIeIiO).
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COIEPKXAHUE OBYYEHMUA
7 KUIIACC

Hauanensle nonstus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yo Bubl yriios.
BeptukanbeHbele M cMexHble yriabel. buccekrpuca yrma. Jlomanas, MHOTOYrOJbHUK.
[TapannenbHOCTh M NEPIIEHANUKYJIAPHOCTD MPSMBIX.

CumMmerpuuHnble ¢urypsl. OCHOBHBIE CBOICTBa oceBoi cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIIEM MHpE.

OCHOBHBIE MTOCTPOEHHUS C IOMOLIBIO LUPKYJISI U JUHEHKH. TpeyroabHUK. BricoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEpEeHHBIN U pABHOCTOPOHHUI TPEYTroIbHUKNA. HepaBeHCTBO TpEyroibHUKA.

CBoiicTBa M TMpPU3HAKU PaBHOOEIPEHHOrO TpeyrojibHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBONCTBA M TIPU3HAKK IApaJUICNbHBIX NpAMBIX. CymMMa YIJOB TpPEyroJbHHUKA.
Breninue yrisl TpeyroJibHHKA.

[IpsMoyrosibHbIE ~ TpeyrojapHUK.  CBOWCTBO  MEIMAHbl  INPSMOYTOJBHOTO
TPEYTOJIbHUKA, NMPOBENEHHOW K rurnoreHyse. [Ipr3Hakum paBeHCTBA MPAMOYIOJIBHBIX
TPEYrOJIbHUKOB. IIpsIMOYTONIBHBII TPEYTONBHUK € yTaoM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o 00JIbLIEM yIJie U O0JblIEeH CTOPOHE TpeyroyibHUKa. [lepneHaukysp
Y HaKJIOHHAs.

['eomeTpuueckoe mMecTo To4YeK. bruccexkTprca yria u cepeIrHHbBIN MTEPIICHIUKYIIAP
K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpy’>KHOCTb M KpyT, XOpJla U AUaMETP, UX CBOWCTBA. B3auMHOE pacnosiokeHHe
OKpPYXXHOCTM M mnpsaMol. KacarenpHas M cekymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapamienorpamm, ero npusHaku U cBorcTBa. YacTHbIe
Clly4yau napajijiesiorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBaJIpaT), MX IPU3HAKU U CBOWCTBA.
Tpaneuus, paBHoOOKast Tpaneus, €€ cBoicTBa U npu3Haku. [IpsimoyrosyibHas Tpaneuus.

Meron ynBoenusa meauansl. Llentpanbnas cummerpus. Teopema Daneca u teopema
O MPOINOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUYU TpeyroyibHUKA U Tpaneuuu. L{eHTp macc TpeyrojabHuUKa.

[logobue TpeyrodbHUKOB, KodduuueHnt mnogodbus. IlpuszHaku nomoOus
TpeyroiabHUKOB. [IpumMeHeHne mogooust Mpyu perieHny MPaKTHUIEeCKUX 3ajad.

CpoiicTBa 1miomajaeid reoMerpudeckux ¢uryp. Dopmynasl Ui IUIONIAIA
TpPEeyrojibHUKa, NapajienorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IUIOIIAIEeH
MO00HBIX (UTyYP.

Briuncnenne 1uiomane TpPeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.
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Teopema IIudaropa. Ilpumenenue Teopemsl Iludaropa npu pernieHun
NPAaKTUYECKUX 33/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOTrO Yyrja MpSMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuyeckue (PyHKIUU YTIOBB
30°, 45° n 60°.

BrnincanHble M LEHTpaJbHBIE YIUIBI, YTOJ MEXKJY KacaTeIbHOW W XOPIOW. YTJIbI
MEXAY XOpJIaMU U CEKyIIMMH. BrincaHHbIE U ONMCaHHbBIEC YETHIPEXYTOJIbHUKH. B3auuMHoe
pacnoyioxkeHue JByX OKpykHocTed. Kacanue oxpyxkHocteidl. OOuiue kacaTeibHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. DOPMYIIbI MPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCMHYCOB M TeOopeMa CHHYCOB. PemieHune
NPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [Togo0re COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O IMPOU3BENECHUU OTPE3KOB XOp[, TEOPEMBI O MPOU3BEACHHHM OTPE3KOB
CEKYLINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAyYJb) BEKTOpPA, COHAMPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlPaBIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJl BEKTOpaMH. Pa3nokeHWe BeKTOpa [0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater BekTopa. CkansipHO€ NPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE IS
HaXO0XJCHUS JJINH U YTJIOB.

JlexkapToBbl KOOpJIHMHATHl HA IUIOCKOCTU. YPAaBHEHMS IPSIMOM U OKPYKHOCTHUB
KOOpAWHATaX, IEPECEYEHUE OKPYKHOCTEM W MpsMbIX. MeToa KOoOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[JTMHA OKPYKHOCTH. ['paycHas u paguaHHas mepa
yIJIa, BBIYMCIICHHUE UTMH OyT OKpyXHOCTEH. [Inomanp kpyra, cekTopa, CerMeHTa.

JIBKeHUs TUIOCKOCTH U BHYTPEHHUE cuUMMETpuu (uryp (dJIeMEeHTapHBIE
npencrapienus). [lapamensubiii nepenoc. [ToBopor.

INPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIC pE3yabTAaThl OCBOEHUS NPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacno3HaBaTh M3yu€HHBIE T€OMETPUUECKHE (PUTYpBI, OMPENENATh WX B3aWMHOE
pacrojioxkeHue, H300pakaTh T'€OMETPUYECKHE (UTypbl, BBINOJHATH YEPTEKHU
II0 YCIOBHIO 3aa4yu. M3MepsATh JIMHENHBbIE U YIVIOBBIE BEJIMYMHBI. Pemars 3amaun Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYMH YTJIOB.

Jlenate rpyOyt0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHOMN
KU3HHU, Pa3MEpOB TNPUPOAHBIX OOBEKTOB. PasznmuuaTh pasmepbl 3TUX OOBEKTOB
I10 OPSIAKY BEJINYUHBI.
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CTpouTh 4epTE)KH K TEOMETPUUYECKUM 33]a4aM.

[Tonp30BaThCA NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINTE JOTMYECKUE PACCYXKICHUS C MCIOJIb30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbCd  NpPU3HAKAMHA  PABEHCTBA  MOPSIMOYTOJIBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM MEJMAHbI, MPOBEAEHHOW K TUIIOTEHY3€ MPAMOYTOJbHOTO TPEYTOJIbHUKA,
B PELICHUH T'€OMETPUYECKUX 3a/1a4.

Onpenensate NapajuieIbHOCTh MNPSAMBIX C MOMOUIIBIO YIJIOB, KOTOpbIE 00paszyer
¢ HuUMHU cekymas. OnpeaensaTs MapajIeIbHOCTh MOPSIMBIX C TMOMOIIBI PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSIMOM O TOYEK APYTOM MPSIMOU.

Pematsn 3aJa4u Ha KJI€TYaTOn 6yMare.
HpOBOI[I/ITB BBIYHMCJICHUSA MU HAXOOUTHh YHMCIIOBBIC U 6YKB€HHBIe SHAYCHHUA YTJIOB

B T€OMETPUYECKUX 3a/1a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMpPH TEPECEYEHUH JBYX
HNapaJJIeNbHBIX MPSMBIX CEKYIIEH. PeraTe NpakTHuecKue 3a/1a4i Ha HAX0KICHHUE YIJIOB.

Brnagerp IMOHATMEM TE€OMETPUYECKOIO MeECTa TOYEK. YMEThb ONPENENATh
OMCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHANKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTa
TOYEK.

DopMyJIMPOBATh OINPEACIICHUS] OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa
OKPYXKHOCTH, TIOJIb30BaTbCSl UX CBOMCTBAMH. YMETh IPHUMEHSTH 3THU CBOWCTBA IIPU
pEeLIeHUH 3aa4.

BiageTs moHsATHEM ONKMCaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh
e€¢ uenrp. Ilonmp3oBarbest (pakTaMu O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYroJIbHHKA
NIEPECEKAIOTCS B OAHOW TOYKE, U O TOM, YTO CEPEIUHHBIE IEPIEHANKYIISPBI K CTOPOHAM
TPEYrOJIbBHUKA NIEPECEKAIOTCS B OJJTHOM TOUKE.

Branerp mNOHATMEM KacaTebHOW K OKPYKHOCTH, IIOJIb30BAaThCSI TEOPEMOMO
NEPHEHANKYJIIPHOCTH KAacaTeIbHOM U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonb30BaThCA MPOCTEUIIMMH T€OMETPUYECKMMH HEPAaBEHCTBAMH, NOHMMAaTh HMX
IIPAKTUYECKAN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C TOMOUIBIO LHUPKYJIS U
JIMHEVIKH.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacnio3zHaBaTh OCHOBHBIE BUJIbl YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, MMOJIb30BATHCS
MX CBOMCTBaMH IIPH PEUICHUH T'€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUST MEMaH TPEYyrojbHUKa (LIEHTpa Macc)
B PCILLICHUU 3aa4.

Brnaaere moHATHEM CpEHEN JIMHUM TPEYTOJIbHUKA U TPANELUUH, MPUMEHATh UX
CBOWCTBA NPH PELIEHUH reoMeTpruyecKkux 3aaad. [lons3oBaTecs Teopemont daneca
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U TEOpPEeMOM O MPOMOPIMOHANIBHBIX OTpE3Kax, MPUMEHATh UX IS PElICHUs
MPaKTUYECKUX 3a]1a4.

[IpumMeHsATh TpU3HAKA TOA00MSI TPEYTOJbHUKOB B PEIICHUHW TEOMETPHUYCCKUX
3a1ad.

[Tonb3oBaThess Teopemoit Iludaropa uisi  pelieHUs TEeOMETPUYECKUX U
npakTH4ecKux 3anad. CTpouTh MAaTEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX 3a/1ayax,
CaMOCTOSTEIIBHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JITTUHBI.

BiageTs NOHATUSMU CUHYCA, KOCHHYCA U TAHT'€HCA OCTPOro yIJia MPsSIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS A TUMU NOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a7a4.

Boruncnars (pa3iuyHbIMUA - CIIOCOOAMU) IUIOLIAJb TPEYroJdbHUKA W IUIONIAAN
MHOTOYTOJBHBIX (Uryp (mosib3ysAch, I€ HEOOXOIUMO, KaabKynaTopom). [IpumeHsarTs
MOJIyYeHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BnaneTe NOHATUAMH BIMCAHHOTO M LEHTPAIBHOIO YIJIA, UCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yIJIaxX, YIiIaxX MEXIy XOpAaMH (CEeKYIIUMH) U YIJIe MKy KacaTeIbHON U
XOpAOH MPU PEIICHUU T€OMETPUUYECKUX 3a]a4.

Brnanete MOHATHEM ONHMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHSITh CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUN 3aa4.

[IpuMeHsTh Moy4eHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTUUYECKUE MOJIETTN
Ui 3a7a4  pEeabHOM KWU3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C NpPUMEHEHHEM TMOAOOMS W TPUTOHOMETPUM (MONB3YysICh, TJ€ HEOOXOJUMO,
KAJIbKYJISITOPOM).

[IpenmeTHBIe pE3yJabTAaThl OCBOEHUS NPOrPaMMbI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HAXOIUTh C MX MOMOUIBIO
pa3MYHbIE AJIEMEHTHl MPSIMOYTOJBHOIO TPEYroJbHUKA («pELICHUE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMOMIbIO KalbKYJSATOpa) MJIWHBI M YIJIBI JUIS
HEeTaOJMYHBIX 3HAYCHU.

[Tonb3oBaTbcsd (opMyslaMH TPUBENECHHUS KM OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUISl HAXOXACHUS COOTHOIIEHWH MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonb30oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB I HAaXOXKJEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), MPUMEHITh UX MPU PELICHUU
r€OMETPUYECKHX 3a]aY.

Bnagers noHsTHsAMH TpeoOpa3oBaHUsl MOJ00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIxX Quryp. Ilonb30BaThCcsi cBOWCTBAMH MOAOOMS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUMCIISTH JJIMHBL M HAXOAUThH YTIJIbl Y TOA00HBIX (uryp. [Ipumensts cBoiicTBa moao0us
B IMPaKTUYECKHX 3ajJayax. YMETb MPUBOAUTH NPUMEPbl TOJO0OHBIX (UTYPB
OKpY>KaOIllEM MHUDE.

[Tonb3oBaThCAd TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpJH, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCs BEKTOpamMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3NYECKUI CMBICI,
OPUMEHATh HMX B PEIICHHH TEOMETPHUUECKMX U (PU3NYeCKuX 3amgad. [IpuMeHsTh
CKJISIPHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tosnp30BaThCAd METOJOM KOOPAHMHAT Ha IIOCKOCTH, IMPHUMEHSTh €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3aa4.

BnaneTs NOHATHSMH NMPABUIBHOIO MHOTOYT'OJIBHHUKA, TTMHBI OKPY>KHOCTH, JJIMHBI
YT OKPY>KHOCTH M PaJMaHHON MepBhl YIJIa, YMETh BBIUYMCIATH IUIOMIAAb Kpyra U €ro
yacteil. [IpuMeHsITh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a49ax.

Haxoauts ocu (W11 IEHTPBl) CAMMETPUU (PUTYP, IPUMEHSTH IBUKEHUS INIOCKOCTH
B IIPOCTEUIINX CIyYasX.

[IpuMeHSATh NOy4eHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIIN
UL 33Ja4  pEAJIbHOM JKWU3HM M TNPOBOAUTH COOTBETCTBYIOIIHME BBIUMCICHUS
C TMpPUMEHEHUWEM TMOoJ00UsI W TPUTOHOMETPUUYECKMX (QYHKUUN (MIONB3YSCh, TAE
HEOO0XOIMMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE INTAHUPOBAHUME

7 KJIIACC

HanmenoBanue paznena  |[KomudecTso OcHoBHOE OcCHOBHBIE BUJIBI AESATEIBHOCTH O0yYaIOLIUXCS

(Temel) Kypca 4acoB coaepKaHue
[Ipocrenine 14 [Ipocrenine D opMyJIUPOBATH OCHOBHBIE IIOHATHS U OIIPEACIICHHUS.
reoMeTpUUecKue (PUrypsl u re€OMETPUYECKHE Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
UX CBOMCTBa. M3mepenue OOBEKTHI. OIpeessiTh UX B3aHMHOE PACIIOJIOKEHNE, BHINIOJIHATH
T€OMETPUYECKUX BEIUUHH MHOroyrosiapHUK, YEPTEXK MO YCIOBUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTh NpOCTEMNIINE TOCTPOEHUS C TOMOLIBIO LIUPKYJIS

CMexHBIE U
BEPTUKAJILHBIC YIJIBI.
Pabora

C MPOCTEUIIUMU
YepTEKAMU.
N3mepeHne TMHEeMHbIX
Y yTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JIMHEUKHU.

N3mepaATH TUHENHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUUYECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenesasiTh «Ha IJ71a3» pa3Mepbl peagbHbIX 00BEKTOB,
NPOBOAUTH rPyOYI0 OLIEHKY X pa3MEpOB.

PemaTp 3a/1aun Ha BEIYKMCIICHUE IJIMH OTPE3KOB U BETUYHH
YIJIOB.

PemaTp 3a1au Ha B3aMMHOE PacoIOKEHHE
reoOMeTpUYECKUX (uUryp.

IIpoBoanTs K1accupukalyio yrios, BBIYHCIAATH
JIMHENHBIE U YTIIOBBIE BEJIMYMHBI, IPOBOAUTH
HEO0OXOIUMBbIE JJOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBHCS C HCTOPUEH Pa3BUTHS T€OMETPUU

TpeyrosbHUKN

22

[TonsiTre 0 paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napbsl paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX
yepTekax (C ykazaHuEM IPU3HAKOB).
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MIEPBUYHBIE
IIPEICTaBICHHUS

0 paBHBIX (pUTypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBA
MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO METHAHBI
IPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
IPOBENEHHOU

K TUIIOTEHY3E.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipr3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B FT€OMETPUHU.
[IpssmoyrosbHBIM
TPEYTOJIbHUK C YTIIOM
B 30°

BoiBoauTh cieACTBUS (PABEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTrOJbHUKOB.
DopMyIMPOBaTh ONPEAEICHHS: OCTPOYTOJIBHOTO,
TYNOYTOJLHOTO, MPSIMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEMHHOIO MEPIICHANKYIISIpa
OTpe3Ka; IEPUMETPA TPEYTOJIbHHUKA.

@DopMyJTHPOBATH CBOICTBA U TPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouthb uepTexu, pemarh 322491 C TOMOIIbIO
HaXO0XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NPU3HAKK PABEHCTBA NPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnoan3oBath 11udpoBbie PECYPCHI AJ MCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX QUTYD.

3HAKOMHMTBHCS C HCTOPHEH PAa3BUTHS TEOMETPUH
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[TapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

[TapannensHbie
MpsIMBIE, X CBOMCTBA.
Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIC

IIpU NIEpECEUEHUN
napaJuIeIbHbIX
MPSMBIX CEKYLIEN ).
[IpuzHax
apaJuIeIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OJJHON
IpPsIMOM 10 BTOPOU
IIPSIMOM.

Cymma yrioB
TPEYTOJIbHUKA.
Buemnue yrisl
TPEYTroJbHHUKA

®opMyIMPOBATh NOHATHE [TAPAIUICIBHBIX MIPSAMBIX,
HAXOIUTH IIPAKTUYECKHUE TPUMEPBL.

N3yuarts cBoiicTBa yrios, 00pa30BaHHBIX NPU IIEPECCUECHUN
napaJyIeNbHbIX OpsMBIX cexyuieil. IIpoBoauTs
A0KA3aTeJIbCTBA NAPALUICIBHOCTH ABYX IIPSAMBIX C IOMOIIBIO
yIJ10B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX
TPETHEU MPSAMOU.

BbI4uCasITH CyMMY YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb unciioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B F€OMETPUYECKHX 3a7a4aX C UCII0JIb30BAHUEM TEOPEM

0 CYMME YTJIOB TPEYTOJIbHUKA 1 MHOTOYT'OJIbBHUKA.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU

OKpy>KHOCTb U KPYT.
['eomeTpuyeckue
MTOCTPOCHUS

14

OKpy»XHOCTb, XOpAa u
IAaMETP UX CBOWCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpyKHOCTB,
BIIMCAHHAas B yTOJI.

DopMyTHPOBATH ONPEAEIeHH . OKPYKHOCTH, XOP/IbI,
JIMaMeTpa U KacaTelIbHOM K OKpYKHOCTH. U3y4aTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HUccaenoBathb, B TOM YKCIE UCNIOJIB3YH HU(POBHIE
pecypcChl: OKPYKHOCTb, BIMCAHHYIO B yTOJI; LIEHTP
OKPY’KHOCTH, BIMCAHHOM B YT OJI; PABEHCTBO OTPE3KOB

76




ITonstue o I'MT,
IPUMEHEHNE

B 3a/1a4ax.
buccekrpuca n
CEepEIMHHBIN
MIEPIICHANKYJISP
KaK FT€OMETPUYECKHE
MECTa TOYEK.
OKpy>XHOCTB,
ONMCaHHAs OKOJIO
TPEYTOJIbHHUKA.
OKpy>XHOCTB,
BIIMICAHHAA

B TPEYTOJIbHUK.
[Ipocreiimme
3a/1aun

Ha [IOCTPOEHUE

KacaTeJbHbIX.
Hcnoas3oBars metoa [ MT 114 noka3arenbCcTBa TEOPEM

0 MepeceyeHur OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEANHHBIX IEPIIEHAUKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouisro ['MT.

OBJageBaTh NOHATHAMH BIMCAHHOW U ONMCAHHOU
OKPYXHOCTEMN TPEYTOJIbHUKA, HAXOAUTD LICHTPBI 3TUX
OKPY>KHOCTEH.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIiia, PABHOTO
JAHHOMY; CEpEIMHHOIO NEPIEHANKYISIPA JAHHOTO OTPE3Ka;
IPSAMOU, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEPHEHAUKYIAPHON JaHHOU MPSIMOIiL; OMCCEKTPHUCHI TAaHHOTO
yTJIa; TPEYTOJIbHUKOB

10 PA3JIUYHBIM 3JIEMEHTAM.

3HAKOMMTBHCH C UCTOPHEH PAa3BUTHS TEOMETPUH

[ToBTOpEeHME, 0000IICHHE 4 [ToBTOpEeHue u Pematsb 3a1a4u Ha MOBTOPEHUE, UJUTIOCTPUPYIOIITUE CBSA3U
3HAHUI 00001IIeHNEe OCHOBHBIX | MEXAY Pa3IuYHBIMU YacCTSIMHU Kypca
MIOHATUH U METOJ0B
Kypca 7 kinacca
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KJIACC

OTpe3Kax, MoJ0O0HbBIC
TPEYTOJIbHUKHU

O MPOTIOPITMOHATILHBIX
OTpe3Kax.

Cpenusist tMHUA
TPEYTrOJIbHUKA.

HaumenoBanue pazaena | Konmuectso OcHoBHOE OcHOBHBIE BUJIBI ACSATEIBHOCTH 00yUYaAIOIITUXCSI
(Temnl) Kypca 4JacoB coJiepKaHue

YeTbIpEXYTrOJIbHUKU 12 [Tapannenorpamm, ero | M300paxkaTh U HAXOAUTH HA YEPTEKAX
MPU3HAKH U CBOMCTBA. | YETHIPEXYTOJBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble ciiyyan DopMyJTHPOBATH ONPeIeJICHU: apajlyieIorpaMma,
napajuiesIorpaMmmMoB IpsIMOYTOJIbHHKA, poM0Oa, KBaipaTa, Tparneuu, paBHOOOKON
(MpSIMOYTOJILHUK, Tpareuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBajpar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEeIICHNH 32124
MPU3HAKYU U CBOMCTBA. | MPU3HAKU M CBOMCTBA: MMapajuieJorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpareiuu, paBHOOOKOH
PaBHOOOKas 1 TpaIeuny, NpAMOYTOJIbHOM TpaIeiuu.
MPSIMOYTOJIbHAS IIpyMeHATH MeTO YIBOCHUSI MEUAHBI TPEYTOJIbHUKA.
Tpamneuuu. Hcnoan3oBath 1udpoBbie pecypchl il HCCIEI0BAHUS
Merton ynBoeHus CBOMCTB M3y4aeMbIX (HUryp.
MeJTUaHBbI. 3HAKOMHUTBHCS C HICTOPHEH PAa3BUTHS TEOMETPUH
[{enTpanbHas
CUMMETpPUS

Teopema ®aneca u Teopema 15 Teopema Qarnecau IIpoBoaUTH NOCTPOEHMS C TOMOIIBIO LIUPKYJIS U JINHEUKU

0 IPONOPIHUOHATBHBIX Teopema C UCIOJb30BaHuE TeopeMbl Daseca U TEOPEMBbI

O IIPONIOPLMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHss
JIMHMUSL.
[TponopiimoHanbHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
ITomoOHEIE
TPEyTOJbHUKHU. Tpu
IpU3HaKa noao0us
TPEYrOJIbHUKOB.
[Ipumenenne
o100Ms

MIPU PEIICHUU

CBSI3b C IICHTPOM MAacC, HAXOIMTh OTHOIIIEHUE, B KOTOPOM
MeJIMaHbl AETSATCS TOYKOM UX MepecedeHusl.

Haxoautb 10 J00HBIE TPEYTOJILHUKN HA TOTOBBIX YepTEkKaxX
C YKa3aHHEM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematsb 3aa4n Ha TOJOOHBIE TPEYTOIBHUKH C TIOMOIIBIO
CaMOCTOSITEJILHOTO MTOCTPOSHHSI YePTEKEN M HAX 0K ICHHS
OJJOOHBIX TPEYTOJIbHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MMOA00US.

Jloka3pIBaTh TPU [IPU3HAKA [T0100USI TPEYTOJIBHUKOB.
IIpuMeHSITH OJTy4eHHbIE 3HAHUS IPU PELICHUH
r€OMETPUUECKUX U MPAKTUIECKUX 331a4.

3HAKOMMTBCS ¢ HCTOPHEi pPa3BUTUSI TEOMETPUU

MPaKTUYECKHX 3124
IImomans. Haxoxnenue 14 CBolicTBa IUIoIIaaen OgJaeBaTh NEPBUYHBIMU MpeACTaABJIeHUAMHU 00 oO1IIeH
TJIOIIA/IEH TPEYTrOJbHUKOB r€OMETPUUYECKHUX TEOpUH IIomaau (Mephl), (OPMYJIUPOBATH CBOKCTBA
1 MHOTOYTOJIbHBIX (PUTYD. buryp. IUIOIIAN, BBISICHATD X HATJISIIHBINA CMBICI.
[Tnomaay nogoO6HbIX puryp DopMybl BeiBoauTh (hopMyIIbI IIIOIAIA ApALIeIOrpaMMma,
JUIS TUTIOIIA 1 TPEYTOJIbHUKA, TPAIlelUU U3 POPMYJIbI TUTOIIAIH
TPEYTOJIbHHKA, NpsSIMOYTOJIbHUKA (KBaAparta).
napajiesorpamma, BoiBoauTH (GOPMYJIBI TUIOMIATN BBITYKIIOTO
Tpareu. YETHIPEXYTOJIbHUKA YEPE3 TUArOHaI U YTOJI MEXKTy HUMH.
Brruncnenne HaxoauTs miomanu Gpuryp, n300pakxEHHBIX HA KIETYaTON

IJIOIIAZEN CIIOKHBIX
Guryp.

OyMmare, HCIoJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpariBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaan mogo0HBIX
uryp.

3agaun

C IPAKTUICCKUM
COJIEp’KaHUEM.
Pemenue 3amau

C IIOMOIIBIO0 METO1A
BCIIOMOTaTEJIbHOM
IIJIOIIAIN

Pa36upaTh npuMepbI UCTIOJIH30BAHUS BCTIOMOTaTeIIbHON
TUTOMIAM JIJISI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts riomniaau nmogo0HbIX GUryp.

BbIuucjasTh mIonaay pa3iIndHbIX MHOTOYTOJIBHBIX QUTYD.
PemaTh 3a1a4M Ha IUIONIAIb C TPAKTUYCCKUM
coJlep’KaHueM

Teopema Iludaropa u
HavaJjia TPUTOHOMETPUH

10

Teopema [Tudaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
GyHKIUNA OCTPOTO
yTJia MPSMOYTOJILHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPUUECKUE
COOTHOIICHHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOJIECTBO

Joxka3biBaTh Teopemy Iludaropa, ncnosb3oBarh €€

B MIPAKTUYECKUX BBIYHCIICHUSX.

D opMyTHPOBATH ONIPEACICHHUS TPUTOHOMETPUICCKUX
(GyHKIHI OCTPOTO yIiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPHUECKUE COOTHOIICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBaTh COOTHONICHHUSI MEXKTy CTOPOHAMHU B
NPSIMOYTOJIBHBIX TPEYTroJIbHUKaxX ¢ yriaamu B 45° n 45°; 30°
u 60°.

Hcnoan3oBath GopMyITbl TPUBEICHHSI 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIESCTBO JJIs1 HAXOXKICHUS
COOTHOIICHUI MEKAY TPUTOHOMETPHUYECKUMH PYHKIIUSIMU
pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsSITh TOTyYCHHBIC 3HAHUS K YMEHHUS TIPU PEIICHUH
NPaKTUYCCKHUX 3a/1a4.

3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHS T€OMETPUN
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YTIbl B OKPY’KHOCTH.
Bniucannbie ¥ onucaHHbIE
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnoucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXTY
KacaTeJIbHON 1
XOPAOH.

YTl MEXIY
XOpAaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKY,
WX TIPU3HAKHU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
TEOMETPUYECKUX
3aj1ad4.

BzanmMnoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 00IIIHEe
KacaTellbHbIC.
Kacanue
OKPY>KHOCTEHN

DopMyJIHPOBATH OCHOBHBIE ONPEJICICHHUS, CBSI3aHHBIC

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, HEHTPAJIbHBIA yrou).
HaxoauTp BuCaHHbIE YIJIbI, ONUpAIOIIMECs Ha OJIHY YTY,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YIJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO HU(POBBIX
peCypCcoB, BIMCaHHBIE U ONIMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOVCTBA U NPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U NPU3HAKU ITPU PEILICHUU
3a1a4
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[ToBTOpEeHME, 0000IICHHE
3HAHUU

[loBTOpEHME
OCHOBHBIX ITOHSITHHN U
METOJI0B KypcOB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUU

Pemarnb 3aJlavM Ha IIOBTOPCHUC, NIIJIIOCTPHUPYIOIIUC CBA3U
MCIKAY pa3IMIYHBIMA 9aCTAMHU KypCa

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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9 KVIACC

0 TIPOM3BEICHU U
OTPE3KOB XOP,
Teopema

HaumenoBanue paznena | Konmuecto OcHoBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
(Temnl) Kypca 4JacoB coJiepKaHue
Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIMPOBATH ONpeaeIeHUsI TPUTOHOMETPUUECKUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMH TYIBIX U MPSMBIX yTJIOB.
Pemienue TpeyroibHUKOB ¢yuknuii yriaos ot 0° | BBIBOAUTB TEOpEMY KOCMHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c pagrycoM ONMUCAaHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh (popMyJIbl 1J151 BHIYUCIEHUS UI0IIA1ei
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CUHYCOB. IJIOIA/IA TPEYTOJIBHUKA Yepe3 IBE CTOPOHBI U YTOJI MEXITY
Pemrenme HUMH, PopMyJia TIJIOMIAIN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOIbHHUKOB. JIMaroHa I U YroJl MEXIy HUMHM).
IIpakTHyeckoe Pemiatb TpeyroabHUKH.
TIPHMEHEHUE Pemath npakTuyeckue 3a1a4u, CBOASAIINECS
JI0KA3aHHBIX TEOPEM K HAaXO0XKJICHUIO Pa3JIUYHBIX AJIEMEHTOB TPEYTrOJbHUKA
[TpeobpazoBanue noao0usl. 10 [lonsitue OcBauBaTh NOHSITHE TPEOOPA3OBAHUS TOJOOMS.
Mertpuueckue 0 peoOpazoBaHUU HccaenoBath OTHOIIIEHUE TUHEWHBIX JIEMEHTOB (PUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTH COOTBETCTBEHHbIE Haxoauts npuMepsl o1I00Hs B OKPYKaIOIIEH
AJIEMEHTHI MOJOOHBIX | JAEHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUYECKHUE COOTHOIICHUS MEX Y OTPE3KaAMHU
Teopema XOPp/I, CEKYIIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YIJIOB U MOJI0OHBIX TPEYTOJLHUKOB.
Pemats reoMeTpruyuecKkue 3a4a4u ¥ 3a1a41 U3 PEATHHOU
YKWU3HU C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTOJILHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenne

B PCLICHUU
FEOMETPUUYECKUX
3aja4

Bekropsl

12

Onpenenenne
BEKTOPOB, CIIOKEHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DOU3N4YeCcKuil u
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BexTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPBI KaK HAIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) U
(uznyeckuil (cusa) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCJI0, MCCJIeI0BATH
r€OMETPUYECKUI U (PU3NYECKUI CMBICIIBI TUX OTIEpaLlUK.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKaIsIpHOE IPOU3BENCHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BopI4uCasiTh CyMMY, pa3HOCTb U CKaJISIPHOE TPOU3BEACHUE
BEKTOPOB B KOOpPAUHATAX.

IIpuMeHSTH CKaJIIPHOE MTPOU3BEACHUE TSI HAXOXKICHUS
JUIMH U YTJI0B
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MIPUMEHEHUE

JUUISI HAaX 0K ICHUS
JUTMH U YTJIOB.
Pemenue 3anau

C MMOMOIIIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB
JUTA pEIICHUS 3a1a4
17635097

HeKapTOBLI KOOPpAHNHATLI
Ha IINIOCKOCTH

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE NPAMOU.
YpaBHeHue
OKPY>KHOCTH.
Koopannatel Touek
NIEPECEUECHUS
OKPYXXHOCTH U
IPSIMOIA.

Meron koopauHAT
IPYU pEeLIEHUN
reOMETPUYECKHUX
3a/1a4, IPAKTUYECKUX
3a1a4y

OcBauBaTh NOHATHE [IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeIBOAMTH ypaBHEHHE IPSIMOM U OKPYKHOCTH. BblAe/ISITh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LIEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTp 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KO3 (ULIMEHTA NPIMON
IIPYU PELIEHUU 337124, JIJIs1 ONPEIEIICHHS PaCIIONOKEHUS
IPSIMOIA.

IIpuMeHsATh KOOPAUHATHI IPU PELICHUN T€OMETPUYECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IHonb30BaTbCst 11 TOCTPOEHHUS U UCCIIEA0BAHUI
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS C UCTOPHUEH Pa3BUTHS T€OMETPUU
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[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
JInvHa OKpYKHOCTH U
IJIONI[A]b Kpyra.
Brruncnenue miomaaein

[IpaBubHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CECTMEHTAa

@DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTHCA NOHITHEM JJIMHBI OKPYXKHOCTH, BBGI[éHHBIM

C MTOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIpee/siTh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTH NEpexoa OT paIMaHHOW MEPHI yIJIa

K IPaJlyCHOM U Ha0OOPOT.

OmnpenensiTh Ioniaab Kpyra.

BoiBoguTh opMyJibl (B IpalyCHOM U pauaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJENH CEKTOPOB U CETMEHTOB.
Boruucasith mwiomaan Guryp, BKIIOYAIOIMINX 3JIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoaurthb miomaam B 3aa4ax peaibHOM )KU3HU

JIBU>KEHUSI IIIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, TOBOPOT
[Ipumenenne

IIPU PEIICHUM 33]1a4

Pa30upaTh npumepsl, HILTIOCTPUPYIOIINE TOHATHS
JBAYKCHUS.

DopMyJTHPOBATH ONIPEAEIEHUS NAPAILIETBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOABWKHBIEC TOUKHU.

HaxoauTh 1IEHTPbI U OCH CUMMETPUI MPOCTEUIINUX PUTYD.
IIpumeHsITh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Hcnoab30BaTh 1T TOCTPOEHUS U UCCIIEIOBAHUM
M(ppOBBIE pecypChbl

[ToBTOpEeHuE, 0060011ICHME,
CUCTEMATHU3AINS 3HAHUU

IToBTOpEHue
OCHOBHBIX MTOHIATHUU U

OnepupoBath NOHATHAMU: PUTYpa, TOUKA, IpsIMAasi, yTro,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIaccoB, 0000IIIeHIE
Y CUCTEMAaTHU3aLMs
3HAHUM.
[Ipocrenmme
F€OMETPUUYECKHE
burypsl u ux
cBorictBa. 3mepenue
FEOMETPUUYECKHUX
BEJINYVH.
TpeyroiapHuKHU.
[TapannensHbie 1
NEPHEHANKYJIIPHbBIE
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerprueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanueie u
ONMCAHHbBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast n
OKPY>KHOCTb.
YeTsIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca U BbICOTa TPEYroJIbHUKA, MapaIJIEIOrPaMM,
poMO, IPSMOYTOJIbHUK, KBaJIpaT, TPareluus; OKPY>KHOCTb,
KacaTelbHas, paBEHCTBO U MO100Hue GuUryp,
TPEYTOJIBbHUKOB; MAPAJUICIIbHOCTh U NEPIIEHAUKYIISIPHOCTD
IPSMBIX, YTOJ MEKTY MPSIMBIMHA, CHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIAb, IEPUMETD.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JIJTAHBI OKPY>KHOCTH U IUIOIIAIN KPYTa,
00BbEMa MPSMOYTOJIBHOTO MapaieNenumea.
OnepupoBatbh NOHATHUAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS TAHHBIX U PELICHUS 3a/1a4, B TOM YUCJIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBA3EH MEXKY Pa3IMYHBIMH YaCTSIMHU Kypca.
BriOupaTb MeToA 1Jis pelICHHs 3a/1a4u.

PemiaTs 3a1a4m 13 NOBCEIHEBHOM KU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenue oOmux
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
Jpmxenus. [logooue.
Cummerpusi.
[Imomane.
Brruncnenune
romaneit. [ imomann
oTI00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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OEJEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AITMCKA

B coBpeMeHHOM 1MGPOBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITY0 3HAYUMOCTbD, KaK C TOYKH 3PEHUS MPAKTHUCCKUX MPHIOKEHUH, TaK U UX POJTH
B 00pa3oBaHMM, HEOOXOAMMOM KaXkI0My uenoBeKy. Bo3pactaeT uucio npodeccuit, mpu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopoliasi 6a30Basi MOATOTOBKA B 0071aCTH BEPOSATHOCTU
U CTaTUCTHUKH, TaKasl MOJATOTOBKA BayKHA JJIsI TPOJIOJKEHUS 00pa30BaHUs UAJISL YCTICITHOM
npodeccruoHanbHON Kaphephl.

Kaxx b1l 4enoBeKk MOCTOSHHO MMPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIUXCS Y HEro
JTaHHBIX. A i1 000CHOBAaHHOTO TPHUHATHS PEIICHUS B YCIOBUSAX HEIOCTaTKa WA
n30bITKa HWHGOPMAIMK HEOOXOJMMO B TOM 4YHCIE XOpOIIo c(HOpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTUIECKOE MBIIIUICHHE.

NMeHHO MO03TOMY OCTPO BCTaja HEOOXOIUMOCTh COPMHUPOBATH Y OOYyYaIOIIUXCSI
(GYHKIMOHATBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B ce0Sl B KAuyeCTBE HEOTHEMIIEMOU
COCTABJISIIONICH yMEHHE BOCIPHHHMATh M KPUTHUCCKH aHAJTU3UPOBATh WH(OpMAITHIO,
IPE/ICTABIICHHYIO B Pa3JIMYHbIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peanbHBIX MPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIC
pPacy€Thl.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMHM MpHHIIMIAMU cOopa, aHamu3a u
MpECTaBICHUS JaHHBIX W3 pPa3IMuHBIX cdep >KU3HU O0OIecTBa M TOCyAapcTBa
npuoOmiaeT oOydalommxcs K  OOIIECTBEHHBIM HWHTepecaMm. V3yueHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3alMM Tepedopa M MOACYETa uwMcia
BAapHAHTOB, B TOM YHCJIE€ B MPUKIATHBIX 3a/adaX. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maéT Maremaruueckuil (QpyHmaMeHT miisi (GOPMHUPOBAHUS KOMIIETEHITUIB
oOnactu HMHPOpMATUKUM U HUPPOBBIX TeXHOJOTWM. [Ipy H3yyeHUM CTATHUCTHKU H
BEPOATHOCTH OOOTAIAOTCSl MPEACTABICHUS O0Y4alOUIMXCd O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX €ro MccienoBaHus, GOPMHUPYETCS MMOHUMAHUE POJU CTATUCTUKH KaK
WMCTOYHUKA COIMAIbHO 3HAYMMOW WHGOPMAllMM W  3aKJIQJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBUM ¢ MaHHBIMU IEISIMHU B CTPYKTYpE MPOTpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO 00IIIEro 00pa3oBaHUs BBIICIEHBI CICAYIOINE
cofiepkaTenbHO-MeToandeckne nuHuM: «lIpencraBieHne MOaHHBIX W OMMcaTeIbHAS
CTaTHCTUKa», «BeposTHOCTHY, «DmeMeHTh KOMOMHATOpHKN», «BBeneHue B Teopuro
rpadoBy.

Conmepxxanne nuuun «lIpencraBneHre MDaHHBIX W OMUCATENbHAS CTATHCTHUKA»
CIIY’KUT OCHOBOU 711 (HOPMHUPOBAHMSI HABBIKOB PabOTHI ¢ MHGOPMAIIUEH: OT YTCHHS U
WHTepOpeTanun WH(OpMaIMU, NPEACTAaBICHHONM B TaOnaMIaXx, Ha JAuarpaMMax M
rpadukax, 10 cOopa, NpeACTaBiICHUS U aHaIU3a JaHHBIX C UCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpPEJHUX M paccenBaHusd. PaboTtas ¢ JaHHBIMH,
oOydJaroniyecss yd4aTcsi CUMTBIBAaTh MW HMHTEPIPETUPOBATH JAHHBIE, BBIJABUIATH,
apryMEHTHPOBATh U KPUTUKOBATh IPOCTEHIIINE TUIIOTE3bI, Pa3MBIIUIATE HAJl (pakTOpamu,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTb, M OLICHMBAaTh WX BIMSAHHE HA pPacCMaTpUBacMbIe
BEJIMYUHBI U ITPOLIECCHI.

WHTYyUTHBHOE TMPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, WCCICIOBAHNE
3aKOHOMEPHOCTEN M TEHJCHLHMW CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I W3YyYECHUS
TEOPHUH BEPOSATHOCTEN. boiblioe 3HaueHnEe UMEIOT PAKTUYECKUE 3aJaHNUsI, B YACTHOCTH
OMBITHI C KIIACCHYECKHUMU BEPOATHOCTHBIMHU MOJIEIISIMHU.

[TonsiTHe BEPOATHOCTU BBOJIUTCS KaK Mepa MPaBAONoA00Ms CIIydailHOro COOBITHSI.
[Ipu n3ydeHnnn yueOHOro Kypca o0y4yarouecs: 3HaKOMATCS ¢ IPOCTENIIMMU METOIaMU
BBIYMCIICHUSI BEPOATHOCTEH B CIy4YalHBIX SKCIEPHUMEHTaX € PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHU 3aKOHAMM, IMO3BOJIIIOLIUMU CTAaBUTHh U
pemiath Oosee ClIOkKHbIE 3a1aud. B yueOHbI Kypc BXOJAT HadajbHbIE MPECTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOY4YaroIUXCSC
MHOXECTBAMU M OCHOBHBIMHU ONEpAIMSIMU HaJl MHOXECTBAMHU, PACCMaTPUBAIOTCS
OpUMEpPHl TNPUMEHEHMS Ul PELICHUs 3a/ad, a TaKKe HCIIOJIb30BaHUSA B JAPYIHX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeTax.

B 7-9 knaccax uzy4aercs yueOHbIN Kypc «BeposSTHOCTh M CTATUCTHKAY, B KOTOPBIH
BXoAT paszaeinsl: «[IpeacraBieHue NaHHBIX M ONUCATENbHAs CTATHCTHKAY,
«BeposTHOCTBY, «IIeMEHThl KOMOUHATOPUKNY, «BBeaeHne B Teoputo rpadosy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAaHHBIX [IJII M3yYeHUs] Yy4eOHOTO Kypca
«BepositHOCTh M cTatucThkay, — 102 gaca: B 7 kimacce — 34 vaca (1 yac B Hemenio),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B Heneio).

COAEPKXAHUE OBYYEHMUSA
7 KJIIACC

[IpeacraBnenune naHHBIX B BUAE TaOJuWIl, auarpamm, rpaduKoB. 3arOJHEHHE
Ta0JINLI, YTEHUE U TMOCTPOCHHUE AMarpaMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue nHpopmanum U3 auarpamm u
Ta0JINIL, UCTIOIB30BAHUE U UHTEPIPETALIMS JAHHBIX.

OnucarenpHas CTaTHCTUKA: CpeaHee apudmeTrhyeckoe, MeauaHa, pas3max,
HauOoJIbIIIee U HaUMEHbIIIee 3HAYCHHST HA00pa YHCIIOBBIX JaHHBIX. [I[puMepsI cirydaitHoM
U3MEHUYNBOCTH.

CrnyyaliHBIN SKCTIEPUMEHT (OTIBIT) U ClTydaiiHOe coObITHEe. BeposTHOCTh U yacToTa.
Ponb ManoBeposSITHRIX UM MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B MPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepumHa, pedbpo. Crenenp BepmuHbl. Yucno pédep u cyMMmapHasi CTEIEHb
BepmuH. [IpencraBnenue o cesiznoctu rpada. [enu u mukmsl. [lytu B rpadax. O6xox
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rpacda (sinepoB nyTh). [IpencraBnenue 06 opueHTUpoBaHHOM rpade. Pemenue 3amau
C TIOMOIIBI0 TPadoB.

8 KJIACC

[TpencraBieHne aHHBIX B BUE TaOIUL, JUarpamm, TpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOXKECTBO. Onepauu HaJl MHOXECTBAMH:
oObeIMHEHUE, NepeceueHue, aonojgHeHue. CBOMCTBa omnepanuil HajJ MHOKECTBAaMHU:
MIEPEMECTUTENBHOE, COUETATEIbHOE, PaCIpeNeIuTENbHOE, BKIIOUeHHs. Vcnonp30Banue
rpauyecKkoro MpeACTaBICHUS MHOXECTB JUJISl OIMCAHUS pEalbHBIX IPOLECCOB U
SIBJICHUU, IIPU PEILICHUU 33/1a4.

M3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKJIOHEHUWE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOnemeHTapHble COOBITHS ciydailHOro onbiTa. Ciy4yaiiHble coObITUsA. BepostHoCcTH
coObITUi. OMBITBI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. CiydaiHbIN
BbIOOp. CBs3b MEXKIY MaJOBEPOSTHBIMU U MPAKTHYECKH JOCTOBEPHBIMU COOBITUSAMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JHepeBo. CBolicTBa JEpEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BHUCSYEU
BEPILUHBI, CBSI3b MEXKJIY YMUCIOM BEpUIMH U uucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[TpotuBonosnoxHeie coObiTud. Juarpamma Oiinepa. O0beMHEHNE U TIEpEecEeUCHUE
coObITii. HecoBmecTHbie cOObITHSA. POpMyna CIOXKEHUS BEPOATHOCTEH. Y CIOBHAs
BepossTHOCTh. [IpaBuno ymHoxeHus. HeszaBucumbie coObiTus. IlpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PerieHue 3aJad Ha HaxOXKJIECHHUE BEpPOSTHOCTEU
C IIOMOIIIBIO JIEPEBa CIIyYaHOI0 SKCIEPUMEHTA, AUarpaMm Diliepa.

9 KJIACC

[IpencraBiienrie JaHHBIX B BUJIE TaONUIl, AUarpaMm, rpadukoB, MHTEpIpeTaIUs
JTaHHBIX. UTeHHEe U TOCTpOEHUE TabIuIl, AuarpamMmm, rpaduKoB MO PeabHBIM JaHHBIM.

[lepecranoBku u Qakrtopuan. CodeTaHuss M YUCIO coyeTaHUW. TpeyrobHUK
[Tackans. Pemenne 3a1a4 ¢ MCIonb30BaHUEM KOMOMHATOPHKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIMi BBIOOP TOUKHM U3 (QUIYpPHI Ha
MIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnwpiTanue. Yenex m Heygauya. Cepust ucnbIiTaHui 10 nepBoro ycrnexa. Cepus
ucneiTannii bepuysu. BeposTHOCTH cOOBITHIA B cepyu UCTIbITaHUI bepHyuiu.

CnydailHas BeJMYMHA W pacOpeiesieHue BeposiTHOCTEH. Maremaruueckoe
oxuganue u aucrepcus. [IpuMepbl MaTeMaTHYECKOTO OXKUAAHUS KaK TEOPETHUYECKOIO
CpPEHEr0 3HAYEHHUS BEJIMYMHBL. MaTeMaTUUECKOE OKUIAHUE W JUCIIEPCUS CIyYanHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymmy.

[TonsiTue o 3akone 60bIIMX uncen. 3MepeHne BeposITHOCTEH C TOMOIIBIO YacTOT.
Ponb 1 3HaueHue 3akoHa OOJIBIIIUX YKCEN B IPUPOJIC U OOIIECTBE.
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IHPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIC pe3ylbTaThl OCBOCHHUS NPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 KJjacce:

Yurate wuHQOpMAIMIO, MPEICTaBICHHYI0O B Tabiuuax, Ha JuarpaMmmax,
MPE/ICTaBIIATh JAHHBIE B BUJIE Ta0JINII, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIE (CTOJIOUATHIC)
U KPYTOBBIE) [10 MaCCUBaM 3HauY€HUH.

OnuceIBaTh ¥ UHTEPIIPETUPOBATH PEATIbHBIE YMCIIOBBIEC JaHHBIC, MPEACTABICHHBIC
B TabnuIax, Ha AMarpaMmMmax, rpadukax.

Hcrnonb30BaTh I ONUCAHUS JAHHBIX CTAaTUCTUYECKUE XapAKTEPUCTUKH: CPEHEE
apudmernyeckoe, MearaHa, HauOOJbIlIEe U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

WMeTh npeicTaBieHrE O CIIy4ailHOM M3MEHUYUBOCTH Ha IpUMeEpax 1eH, (PU3ndeckux
BEJIMYMH, AHTPOINIOMETPUYECKUX JIAHHBIX, UMETh MPEJCTABIECHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

[IpeameTHble pE3yJbTAaThl OCBOEHHUS NPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

M3BnekaTe U npeoOpa3oBbIBaTh HHPOPMALMIO, PEICTABICHHYIO B BHJI€ TaOIUL,
uarpaMm, rpauKoB, IPEJICTABIATh JaHHBIE B BUE TaOIUII, 1UarpamMmm, rpaduKoB.

OnuceIBaTh TaHHBIE C MOMOINIBIO CTATUCTUYECKUX MOKA3aTENEH: CPEIHUX 3HAUCHUN
U Mep pacceuBaHus (pa3max, TUCIEPCUs U CTaHAAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUW M YaCTOThl COOBITHUH, B TOM YHUCJE IO
pe3yJbTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YUCJIE B OMBITAX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh rpaduyeckue MOJACIHU: JEPEBO  CIYYAHHOIO JKCIIEPUMEHTA,
auarpamMMsbl Diliiepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, TOJMHOXECTBO, BBITIOJIHAThH ONEPAIlA HAJl
MHOKE€CTBaMU: OOBEIUHEHHE, TMEPECeUCHUE, OMOJHEHUE, MEPEUUCIISITh AIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduyeckoe MpecTaBICHUE MHOKECTB U CBSI3eH MEXKITY HUMU IS
OTIMCAHUSI TIPOLIECCOB U SIBJICHUM, B TOM YHUCJIE NIPU PEIICHUU 3a7a4 U3 APYTUX YU4eOHbIX
MPEIMETOB U KYpPCOB.

[IpeameTHBIC pE3yJabTAaThl OCBOEHUS NPOTPAMMbI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBeIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BHUAE TaOJMI], AUarpaMM, rpadukoB, NPEACTaBIATH JAHHbIE B BHUJE
TaOJINILL, TUarpaMm, rpapuKoB.
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Pemate 3aaud  OpraHM30BaHHBIM  IEepebOpOM  BAPUMAHTOB, a  TaKXKe
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh OMUCATEIbHBIE XapAKTEPUCTUKU JIJI1 MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE€ CPEAHUE 3HAUCHUSI U MEPhI pACCEUBAHUSI.

HaxonuTh 4acTOThl 3HAYEHUH M YACTOTHI COOBITHSA, B TOM YHCIE TMOJIb3YSCh
pe3yJbTaTaMu TPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoIuTh BEpOSITHOCTH CIIy4ailHbIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHUCIE
B OIBITaX C PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSX HCIBITAHUN
110 TIEPBOTO yCIeXa, B CEPUSAX UCIbITaHUK bepHym.

HMeTs mpeACTaBIECHUE O CITyYailHON BEIMYMHE U O PACIIPEAECICHUN BEPOATHOCTEM.

NmeTr mpencraBieHue O 3aKkoHE OOJBIIMX 4YHCET KaK O TPOSIBJICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN
B PUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUME

7 KJIIACC
HaumenoBanwue paznena |KommuecTtBo OcHOBHOE coziep)KaHue OcHOBHBIE BUJIBI JESATEIBHOCTA O0YUAIOIIUXCS
(TemnI) Kypca 4acoB
[IpencraBieHue naHHBIX 7 [IpencraBneHmne JaHHBIX OcBauBaTh crOCOObI IPEICTABICHUS

B Tabiunax. [Ipakrudeckue
BBIYMCJICHUS 110 TaOJIMYHBIM
na"gHBIM. M3BiIeuenne u
UHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [IpakTudeckas
pabota «Tabmuip.
I'padpuueckoe
MPEJICTABIICHUE TAHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpaMm. Urenue u
MOCTPOCHUE UATPAMM.
[Tpumeps! nemorpaduueckux
JUarpaMm.

[IpakTuueckas padbota
«JlnarpamMmpI»

CTaTUCTUYECKUX JAHHBIX U YUCIIOBBIX MAaCCUBOB

C MOMOIIBIO TAOJUI] U AUATPAMM C HCII0JIb30BAaHUEM
aKTyaJIbHBIX U BaXHBIX JaHHBIX (JeMorpaduueckue
JTAHHBIE, IPOU3BOCTBO MPOMBIIIJIEHHON U
CEJIbCKOXO35ICTBEHHON MPOYKINH, OOIIECTBEHHBIE
Y IPUPOJHBIE SBIICHHUS).

N3yuyaTh MeToabI paOOThI C TAOIMYHBIMU U
rpauyecKuMU MPEICTaBICHUAMU JaHHbBIX

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX padOT

OmnucarepHast CTaTUCTHKA

UYucnossie HaOopbl. CpeniHee
apuQMeTHIeCcKoe.
Menuana yuciaoBoro Hadopa.

OcBauBaTh NOHSATHUS: YUCIOBOU HaOOP, Mepa
LEHTPaJIbHOM TeHAEHIIUU (Mepa LIEHTpa), B TOM YUCTIE
cpenHee apupMeTuyeckoe, MearaHa.
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Y cTOoOMYnBOCTh MEAUAHBI.
[TpakTuyeckas padora
«Cpennue 3HaYCHUs».
Hanbonpiee n HauMeHbIIIEEe

3Ha4YCHMA YN CJIOBOI'O Ha6opa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpelnHero apuMeTHuecKoro U MeiMansl. Pemars
3a/1a4yu.

HN3y4yarhb CBOMCTBA CPEIHNUX, B TOM YUCIIC

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX pabdoT.

OcBauBaTh NOHATHSA: HaNOOJIbIIIEE U HAMMEHbIIEE
3HAYEHHUS YUCIOBOTO MACCUBA, pa3Max.

PemaTte 3agaum Ha BbIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBUU C MIPUPOJON JaHHBIX U
LEISIMU UCCIIEI0BAHUS

CiyuaiiHasi UBMEHYMBOCTD

CiyuaiiHast "3BMEHYHUBOCTh
(mpumepsl). YactoTa
3HAYCHUN B MACCUBE
JNaHHBIX. [’ pynnupoBka.
I'ucrorpammei.
[IpakTuyeckas pabota
«CnyyaiiHas U3BMEHYHBOCTbY

OcBauBaTh NOHATHS: YACTOTA 3HAYECHUI B MACCUBE
JAHHBIX, TPYIIIMPOBKA TaHHBIX, TUCTOTPaMMA.
CTpouTtsb 1 aHAJIU3UPOBATH TUCTOIPAMMBI,
NnoAOMPATh MOAXOIAIINN 1Iar TPYIITUPOBKH.
OcBauBaTh rpaduueckye npeacTaBIeHUs pa3HbIX
BHJIOB CIIy4allHOM M3MEHYMBOCTHU, B TOM YHUCJIE

C IOMOIIbIO LIU(PPOBBIX PECYPCOB, B XOJ€
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasnenue 3agauun

¢ moMoisko rpada. CreneHpb
(BaJIEHTHOCTD) BEPUINHBI.
Yucno pébep u cymmapHas
creneHb BepiuH. Llens u

OcBauBathb noHsTHSA: Tpad, BepirHa rpada, pedpo
rpada, creneHb (BaJIEGHTHOCTh BEPILHHBI), LIETh U
LUKJL.

OcBauBaTh NOHATHS TTYTh B Tpade, IepoB MyTh,
o0xon rpada, opueHTHPOBaHHBIN Tpad.

Pemiarh 3a1a4u Ha TOMCK CYMMBI CTENIEHEW BEPILIVH
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nuki. [TyTs B rpade.

[Ipencragiienue 0 CBA3HOCTH

rpada. O6xox rpada
(91JIEpOB MyTH).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpagdax

rpada, Ha Morck 00xo/1a rpada, Ha TOUCK MyTen

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh c10COOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEAMETOB € MOMOIIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHUE 1IeTH, (PYHKITMOHATIHHBIC
COOTBETCTBHSI) Ha MpUMEpPax

BeposATtHOCTh 1 yacToTa
CIIy4aiiHOTO COOBITHS

CityyaiiHbIN OIIBIT U
CIy4yaiiHOE COOBITHE.
BeposiTHOCTB M yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX
cOOBITHI B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpajgbHas KOCTh B TCOPHUH
BEPOSTHOCTEM.
[IpakTuueckas padbota
«YacToTa BhITIaICHHS OpIIa»

OcBauBaTh NOHATHUSA: CIIyYalHBIN ONIBIT U
cllydaifHO€ COOBITHE, MAaJIOBEPOSITHOE U MMPAKTUUECKH
JIOCTOBEPHOE COOBITHE.

M3y4aTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPO/JIE U OOLIECTBE HA BAXHBIX IPUMEPAX
(aBapuu, HECUACTHBIE CITy4dau, 3alUTa IEPCOHAIBHOM
uH(popmauu, nepeaava 1aHHbIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
Mozelnel (MoHeTa, UTrpalibHast KOCTh) B TEOPHUH
BEPOSITHOCTEM.

Hao0urogath M M3y4aTh 4acTOTy COOBITUN B MTPOCTHIX
HKCIIEPUMEHTAX, B TOM YUCJE C TOMOIIBIO IIU(PPOBBIX
pPECYPCOB, B XOJI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATH3aUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BepostHOCTh CityyaliHOTO
COOBITHS

IHoBTOPATH N3YUYEHHOE U BHICTPAUBATDH CUCTEMY
3HAHUU.

Pemarts 3agaum Ha NpeCTABICHUE U OMKMCaHUE
JTAHHBIX C IOMOILbIO U3YUYE€HHBIX XapAKTEPHUCTHUK.
OO0cy:knaTh NpUMePbI CITy4alHBIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITHUI, UX POJIU B IPUPOIE U KUZHU
YeJioBeKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

97




8 KJIACC

7 xnacca

OmnucareibHasg CTaTUCTUKA.
CiyyaiiHasi ”3BMEHYUBOCTb.

Cpennue yncioBoro Hadopa.

Crnyvaiinbie coOOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckue Mmomenn
TEOPHUU BEPOSTHOCTEM:
MOHETAa 1 UTpaJIbHAS KOCTh

HaumenoBanue paznena [KonuuecTBo OcHOBHOE coJiepkaHue OcCHOBHBIE BUJIBI IEATEIBHOCTH 00Y4aIOLIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHbBIX. IloBTOPATH N3yUEHHOE U BLICTPAUBATh CUCTEMY

3HAHMH.

PemiaTh 3agaum Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C TTOMOIIIbIO U3YYEHHBIX XapaKTEPUCTUK.
PemaTp 3a1a4u Ha NpE/ICTABICHUE TPYIIITMPOBAHHBIX
JTAHHBIX U OMMCAHUE CIYYaTHON M3MEHUYMBOCTH.
PemiaTh 3agaum Ha onpeieI€HNE YaCTOThI
CIIy4alHBIX COOBITHM, 00CYKICHUE TPUMEPOB
CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX CITyUYaHBIX COOBITHH, X
POJIU B PUPO/JIEC U )KU3HU YEIOBEKa

OnucarenpbHast CTAaTUCTUKA.
PaccenBanne nanHnix

Otknonenus. lucnepcus
YHCJIOBOTO Habopa.
CrangapTHOE OTKIIOHCHHUE
YHCJIOBOTO Habopa.
JlnarpaMmmbl paccenBaHus

OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHAAPTHOE
OTKJIOHEHUE, UCIO0JIb30BaTh 3TH XapAKTEPUCTUKU
JUISL OIMUCAHUSI PACCEUBAHUS JAHHBIX.

BoiiBUraTh runoTe3bl 00 OTCYTCTBUU WIIH HATMYUU
CBSI3M IO AUArpaMMam pacCeUuBaHUS.

CTpouthb 1uarpaMmbl pacCEMBaHUs IO UMEIOITUMCS
JIAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPA
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MmuoxecTBa

MHO0KECTBO, HOAMHOXKECTBO.
Onepauuu Haf
MHO>KECTBAMHU:
o0beIMHEHNE, TIEpeCceUCHUE,
JIOTIOJTHEHHUE.

CaoiicTBa onepanui

HaJl MHOXKECTBaMU:
MePEMECTUTETBHOE,
COUYETaTEIIbHOE,
pacrpeneuTeabHOE,
BKJIFOUCHMUSI.

I'padpuueckoe
MIPEICTABJICHUE

MHOECTB

OcBauBaTh NOHSATHS . MHOXKECTBO, DJICMCHT
MHO>KECTBA, IOJIMHOKECTBO.

BbINoJHATH onepanun HaJl MHOKECTBAMMU:
o0beIMHEHnE, IepeceueHre, JOMOTHEHHE.
Hcnoab30BaTh CBOICTBA: IEPEMECTUTENBHOE,
COUYEeTaTeIbHOE, PACIPEIETUTENBHOE, BKIIFOUCHHS.
Hcnoan3oBath rpadryueckoe npeacTaBlieHue
MHO>KECTB MPU ONMUCAHUU PEAIbHBIX MPOIIECCOB U
SIBJICHUM, TIPU PEIICHUHU 3a]1a4 U3 IPYTUX YICOHBIX
IIPEIMETOB U KyPCOB

BeposTHOCTB cirydaliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Crnyyaiinbie coOOBITHS.
bnaronpusitcTByronme
AJIEMEHTAPHBIC COOBITHS.
BepostHOCTH COOBITHIA.
OnbITHI ¢ pABHOBO3MOKHBIMU
AJIeMEHTapHBIMU COOBITUSMH.
CrnyualiHbli BBIOOD.
[IpakTruueckas padbota
«OmnbIThI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHATHSL: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHO€ COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSATCTBYIOUIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemats 3aga4u Ha BRIYUCIICHUE BEPOSITHOCTEN
COOBITHH 10 BEPOSITHOCTSIM 3JI€MEHTAPHBIX COOBITUI
CJIy4alHOrO OIBITA.

Pemrars 3a1a4m Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITUI B OMBITaX C PABHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITHUSIMH, B TOM UHCIIC

C IOMOUIBIO KOMIThIOTEPA.
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AJIEMEHTaPHBIMU
COOBITHSAMINY

IIpoBoaMTH U M3y4aTh ONBITHI

C PAaBHOBO3MOHBIMU 3JIEMEHTaAPHBIMU COOBITUSIMU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0J1€ MPaKTUYECKON pabOThI

Brenenue B Teopuro rpados

HepeBo. CBoiicTBa aepeBa:
€MHCTBEHHOCTb Iy TH,
CYIIECTBOBAHUE BUCAYECH
BEPILIMHBI, CBA3b MEKIY
YHCJIOM BEPLIMH U YHCIOM
péo6ep. [IpaBusio yMHOKEHUS

OcBauBaTh NOHATHSA IEPEBO Kak rpad O6e3 nukIa,
BUCsYas BeplinHa (JIUCT), BETBb JIepeBa, MyTh

B JIEpEBE, IMAMETP JEPEBA.

HN3yuath cBoiicTBA IepEBA: CYLIECTBOBAHUE BUCSYEH
BEPILIMHBI, EAMHCTBEHHOCTh IIYTH MEXIY JBYMS
BEpIIMHAMHU, CBSI3b MEXIY YHCIIOM BEPILIHUH U YUCIOM
péoep.

Pemathb 3a1a4u Ha OKCK U NEPEUNCIICHUAE Ty TEN

B JIepeBe, OIpeieJIeHUE YUCIa BEPIINH WK pédep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C IPUMEHEHUEM TIPABUIIA YMHOKEHUS

CrnydaitHbie COOBITUS

[IpoTrBONOIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeTMHEeHNE U TIEPECEUCHUE
coObITuil. HecoBMecTHBIC
coObITus. Popmyna
CJI07KEHHUSI BEPOATHOCTEN.
[IpaBuiIO yMHOXKEHNUS
BEPOSATHOCTEU. Y CIIOBHAS
BEpOSITHOCTh. HezaBucumele

OcBauBaTh NOHATHS: B3AUMHO IPOTHUBOIOJIOKHBIE
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OOBEAUHEHNE U
nepecedeHne coObITH, TuarpamMma ditniepa (Ditnepa—
Benna), coBMeCTHBIE U HECOBMECTHBIEC COOBITHSI.
N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHNUS
JBYX COOBITHH ((hOpMYIIBI CIIOKEHUS BEPOSTHOCTEH ).
Pematsb 3a1a4u, B TOM YUCII€ TEKCTOBBIE 33]]a4U

Ha OTPEJICIICHUE BEPOATHOCTEH O0OBEAMHEHUS U
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coobiTus. [IpencraBnenue nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
CIIy4ailHOT'O SKCIIEPUMEHTA psIMOM, TuarpaMm Ditiepa, GopMyJIbl CI0KEHUS

B BUJIC JIepEBa BEPOSATHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEH, YCIIOBHAS BEPOATHOCTD, HE3aBUCUMBIEC
COOBITHSI IEPEBO CIYYAHOTO OTIBITA.

H3y4yats cBoiicTBa (OmpeieIeHNs ) HE3aBUCUMBIX
COOBITHIA.

Pematsb 3a1a4u Ha ONIpeICIICHUE U UCTIOIb30BaHUE
HE3aBUCUMBIX COOBITHH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEN, B TOM
YHCJI€ YCIOBHBIX, C UCIIOJIB30BAHUEM JIepEBa
CIIy4allHOTO OMbITa

O0o01eHue, 4 [IpencraBienne qaHHBIX. IToBTOPATH N3yUYEHHOE U BBICTPANBATh CUCTEMY
CHUCTEMATHU3AIUs 3HAHUHN OnucarenbHasi CTATUCTUKA. 3HAHUU.
I'padwl. BepositHOCTH PemiaTe 3a7a4m Ha NpeACTABICHUE U ONMCAHUE
CITy4ailHOTO COOBITHS. JTAHHBIX C IOMOILBIO0 U3YYEHHBIX XapaAKTEPUCTHUK.
DneMeHThl KOMOMHATOPUKHU PemaTh 3agaum ¢ npuMeHeHueM rpados.

PemaTp 3agaun Ha HAXOXK/IEHHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS IO BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YKCJIE B OMBITAX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemats 3aga4u Ha HAXOXKIECHUE BEPOSTHOCTEU
00bEIMHEHUS U MIEPECEUCHUSI COOBITHI, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM Irpad)MIeCKUX
IIPEACTABICHUN U IepeBa CIIy4alHOTO OIbITA.
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PemaTh 3a1a4n Ha iepeyncieHue KOMOMHAIIUN
(4rcrna mepecTaHOBOK, YMCIIA COYETaHU),

Ha HAXO0XJACHUE BEPOATHOCTEN COOBITHI C
MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIC

C UCIOJb30BaHUEM TpeyroibHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT' PAMME

34
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9 KJIACC

8 kiacca

OmnucareibHas CTATUCTUKA.
Ornepanuu HaJ| COOBITHSMU.
HezaBucumocTs COOBITHIA

HanmvenoBanue pa3nena |KonuuecTso OcHoBHOE cozepkanne OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYaIOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHbBIX. IHoBTOPATH N3yUEHHOE U BHICTPANBATH CHCTEMY

3HaHUM.

PemaThb 3a1a4m Ha IIpEICTaBICHUE U OITUCAHUE
JTAaHHBIX.

PemaTp 3agaum Ha HAXO0XK/ICHHUE BEPOSTHOCTEM
00bEIMHEHUS U IEPECEUCHUSI COOBITHM, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpadUueCcKux
MPE/ICTABICHUM U Je€peBa CIIy4aitHOTO OIIbITA.
Pematsb 3a1a4u Ha niepeyncIeHre KOMOUHAIINI
(uncna mepecTaHOBOK, YKMCiIa COYETAHUM),

Ha HaXOXJIEHUE BEPOATHOCTEN COOBITUI

C MpUMEHEHNEM KOMOMHATOPHUKH, B TOM YHCIIC

C UCIOJb30BaHuEM TpeyroibHuka [Tackans

DneMeHTh KOMOMHATOPHUKHU

[TepecranoBku. @akTopuan.

CoueTaHus 1 YUCTIO
coyeTtaHuil. TpeyroabHUK
[Tackans. [IpakTnueckas
paboTta «Beruucienue
BEPOSITHOCTEMN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIOpSA0UEHHas apa, Tpoika 00bEeKTOB,
NEPECTaHOBKA, (paKTOpUA YUCIIA, COUETAHHUE, YUCIIO
cOoYeTaHuM, TpeyroubHuk [lackass.

Pematsb 3a1a4u Ha IEPEYUCIIEHUE YTIOPAIOYEHHBIX
1ap, TpOeK, NEPEUNCIICHUE IEPECTAHOBOK

Y COYETAaHHM PJIEMEHTOB Pa3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (QYHKIIUN
AJIEKTPOHHBIX TAOJINL

PemaTh 3a1aun Ha TIPUMEHEHUE YUCIIA COUYCTAaHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
HrroToHa).

Pematsb, npuMeHsisi KOMOMHATOPHKY, 3a/1a49H

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C TIOMOIITHIO
AJIEKTPOHHBIX TAOJIHII B XOJI€ MPAKTUYIECKON PabOTHI

['eomeTpuueckas
BEPOSATHOCTD

I'eomerpuueckas
BEPOATHOCTH. CiTydaiiHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IUNIOCKOCTH, U3 OTPE3Ka,
13 IyTU OKPYKHOCTH

OcBauBaThb NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
Pemathb 3a1a4u Ha HAXOXKICHUE BEPOATHOCTEN

B ONBITAX, MPEJCTABUMBIX KaK BBIOOpP TOUEK

Y3 MHOTOYTOJIBHUKA, KPyTa, OTPE3Ka WU TyTH
OKPY>KHOCTH, YACIIOBOT'O MPOMEKYTKA

Ucnwitanus bepnynnu

Ucneitanne. Ycnex u
Heyaada. Cepusi UCTIBITaHUN
110 TIEPBOTO yCIexa.
HcnsiTanus beprymm.
BepositHOCTH cOOBITHIA

B CEpHUH UCTIBITAHUI
bepnynu. [IpakTnueckas
pabota «VcnbeiTanus
bepnynam»

OcBauBaTh NOHATHA UCIIBITAHNUE, DIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (yCIIEX U HEYyAaua), Cepus
VCIIBITAHWW, HACTYILJICHHUE IIEPBOr0 ycrexa
(Heynauu), cepus ucnblTanuii bepHymu.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
COOBITHH B CEPUH UCIILITAHUH JI0 IEPBOTO yCIiexa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYJIIbI CyMMBI
F€OMETPUYECKON IIPOTPECCUM.

PemaTs 3a1a4u Ha HAXOXXIAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHyum, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUM UCIIBITAHUN
bepnymn.

HN3yuaTthb B X0/1€ NPAKTHYECKOH padoThI,
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B TOM YHUCJIE C IOMOIIBIO HU(POBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

CnyualiHas BeJIMUMHA

CnyyaiiHasi BeTuYuHa U
pacrpeiesicHne
BEPOSATHOCTEM.
MareMaTn4eckoe 0XKUJaHnue
U JUCIIEPCUS CIIyYalHOU
BeJMYMHEL. [Ipumepsr
MaTEMaTUYECKOrO OKUIAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHHUS
BEJINYMHBI.

[TousiTre 0 3aKOHE OONBIITNX
yucen. U3mepenne
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [I[pumMeHeHue 3aKkoHa
OOJIBIIIUX YUCET

OcBOMTH NOHATHS: CITydailHas BEJIMUMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIpEICICHNE
BEPOSATHOCTEM.

HN3yuathb 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHbIX BEJIMUYUH (POCT, BEC
YEJIOBEKA, YACICHHOCTh HACEJICHHUS, APYTHE
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABLINECS

B KypC€ CTATUCTUKH ), MOJIETIbHBIX CIIyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMU OIBITAMU
(OpocaHrie MOHETBI, UTPATTBHON KOCTH, CO CITy4aiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA. MATEMATUYECKOE OKUIAHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, JUCIIEPCHS CTYYaHHOU BETUUMHBI KaK
aHaJIoT JUCIIEPCUN YUCIIOBOTO Habopa.

PemiaTh 3a1a44 Ha BEIYMCIICHUE MATEMATHYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOU CIIy4aiiHON
BEJIMYMHBI 110 33IaHHOMY PaCIpeICICHUIO, B TOM
YUCJIE 33/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMATUYECKUM OKHIAHUEM U
JIUACTIEPCUEH HEKOTOPBIX paCIpEaCIICHUI, B TOM
YHUCJIE pACIIPEAECITICHHS CITYYaWHOU BEJIMUUHBI «YUCIIO
YCIEXOB» B CEPUU UCIIBITAHUN bepHyun.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIINXCS
CIIy4alHBIX OMBITaX KaK CIyYalHYIO BEIUUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBITNX Yrcel (B hopme
beprysin): ipu 60JIBIIIOM YHCIIE ONBITOB YaCTOTa
cOOBITHS OJIU3KA K €T0 BEPOSTHOCTH.

Pemathb 3a1a4u Ha U3MEPEHUE BEPOSITHOCTEH

C NOMOUIBIO 4acTOT. O0CYKAATh POJIb 3aKOHA
0OJBIIMX YHCEI B 000CHOBAHUY YaCTOTHOI'O METO1a
U3MEPEHUS BEPOSATHOCTCH.

OO6cy:kaaTh 3aK0H OOJIBIITNX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMBBIX
SIBJICHUAX, POJIb 3aKOHA OOJIBIIINX YUCEN B IPUPOJIC U
B JKH3HHU YEJIOBEKA

O060011IeHNEe, KOHTPOJIb 10 [IpeacraBneHue naHHBIX. IMoBTOPATH N3YUEHHOE U BHICTPAUBATDH CUCTEMY
OnucarenbHas CTATUCTHKA. 3HAHUU.
BeposiTHOCTB Ci1ydaitHOTO PemiaTh 3a1a4m Ha IPEICTABICHUE U ONTMCAHUE
COOBITHSA. DJIEMEHTbI JTAHHBIX.
koMOuHaTopuku. Cnyyaiinbie | PemaTh 3aaum Ha HaXO0XICHUC BEPOSITHOCTEH
BEJIMYMHBI U PACIIPEACIICHUS | COOBITUM, B TOM YHUCJIE B OMBITaX C
PAaBHOBO3MOKHBIMH JIECMEHTAPHBIMU COOBITHUSMH,
BEPOSITHOCTEN 0ObEIMHEHUS U NTEPECCUCHUS
COOBITHH, BRIYUCIISITH BEPOSITHOCTH B OMBITaX
C CEpPUSIMU CIIyYalHbIX UCTIBITAHUMN
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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