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denepanbHas paboyas mporpamMma Mo ydeOHOMY mpeamery «MaremaTtukay
(6a3zoBbIil ypoBeHB) (mpeameTHas oOmacth «MaTtemaTnka W HHpOpMaTHKa») (manee
COOTBETCTBEHHO — IPOrpamMmMa [0 MaTeMaTHhKe, MaTeMaTHKa) BKIIOYAET MMOSICHUTEIbHYTO
3aIlMCKY, COAEepKaHUEe OO0y4YeHHs, MIIaHUPyEeMble PEe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110
MaTeMaTHKe, TEeMaTHYECKOe TUIaHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo MareMatuke il oOydaromuxcsi 5-9 kiaccoB pa3paboTaHa
Ha ocHoBe PI'OC OOO. B mporpaMme mo MaTeMaTHKE YUYTEHBl MJEU U MOJIOKEHUS
Konnenmuu pa3BuTus MaremMaTudeckoro oopaszoBanus B Poccutickoit deneparu.

[IpeameTom MaTeMaTHKU SBIAIOTCS (yHAAMEHTAIbHBIC CTPYKTYPhI HAIIIETO MUPA —
IPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX,
YCBaMBa€MbIX B HEIMOCPEACTBEHHOM OIIBITE, JO JOCTATOYHO CIOKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHS HAYYHBIX M MPUKIAJHBIX Uaei). Marematuueckue 3HaHUs 00€CIIeYnBaIOT
NIOHUMAHUE IPUHUUIIOB YCTPOMCTBA M MHCIOJB30BaHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHE M  HUHTEPIPETAUUIO COLMAIBHOM, 3KOHOMUYECKOW, IOJUTUYECKOU
uH(pOpMaIUKU, [AaIOT BO3MOXXHOCTH BBIIOJHATH PAacCUCThl U COCTABJIATH AITOPUTMBI,
HAXOJUTh U IPUMEHATH (HOPMYJIbI, BIAAETh MPAKTUYECKUMH MPUEMAMU T€OMETPUUECKUX
U3MEPEHU U MOCTPOCHMM, YUTaTh MH(OpPMAIMIO, NMPEICTABICHHYIO B BUIE TaONMII,
auarpaMM M rpauKoB, JKUTh B YCJOBHUSIX HEOINPEAECICHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapakTep CIIyYalHbIX COOBITUH.

N3yuenune MaremMatuku (GopMupyer y oOydaroumxcsi MaTeMaTUYeCKUid CTHIIb
MBIILJICHUS, MPOSBISIOMINKCS B ONMPEACICHHBIX YMCTBEHHbIX HaBblKax. OOyydaroniuecs
OCBaMBAIOT TaKWE€ MNPUEMbl U METOJAbl MBIIUICHUS, KaK MHIYKUHUS W ACAyKIIHS,
000011IeHHEe ¥ KOHKpPETU3allMsl, aHAIN3 U CUHTE3, KJIacCU(UKalMs U CUCTeMaTU3alus,
abctparupoBaHue U aHaIorus. OObEKTHl MATEMATUYECKUX YMO3AKIIIOUEHUH, TpaBuia ux

KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX TOCTPOEHUH, CHIOCOOCTBYIOT

BbIpa0OTKE yMeHUs (PopMyIHpoBaTh, 00OOCHOBBIBAThH U I0KA3bIBATh CYKJICHUS, TEM

CaMbIM pa3BUBAIOT JIOTHUECKOE MbllIeHHE. M3yueHne MmaTeMaTuku 00ecrieunBaeT

(dbopMHpOBaHKE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIJICHUS U BOCIIUTAHUE YMEHUM

JNEUCTBOBATh 1O 3aJaHHBIM  QJIrOpUTMaMm, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYUPOBATh HOBbIE. B mipoliecce penienus 3a1a4 — OCHOBOM yueOHOM AeSITENbHOCTH
Ha ypoKax MaTeMaTUKU — pa3BUBAIOTCS TBOPYECKAs U IPUKIIAAHAS CTOPOHBI MBIIILICHUS.

OOyueHne MaTeMaTrKe J1aeT BO3MOYKHOCTh Pa3BUBATh Y 00YyYarOIIMXCsl TOYHYIO,
palMoOHANbHYI0O U MHGOPMATUBHYIO pPedb, YMEHUE OTOMpaTh Hauboyiee MOAXOISIINE

S3BIKOBBIE, CHMBOJIMYECKHUE, TpapruecKre CpencTBa Juisl BRIPAXKEHUS CYKICHUHN U
HarJIsAHOTO X IIPEACTABICHUS.

[Ipy W3yueHUM MaTeMaTHKW OCYIIECTBIAETCS oOlee 3HAKOMCTBO C METOJaMu
MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSMHU O MPEIMETE U METOJAaX MAaTeMaTHKH,
UX OTJIMYMH OT METOJIOB JPYTMX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS MAaTEMAaTUKH JIJIS1 PEIIEHUSI HAYYHBIX U ITPUKIIAIHBIX 33/1a4.



[IpuoputeTHEIMU TIEeNsIMH OOy4YeHHST MaTeMaThuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHUE IEHTPATIBHBIX MATEMAaTUYECKUX MOHATUHN (UHMCII0, BEIUYMHA,
reoMeTpuyeckas (urypa, MmepeMeHHas, BEPOATHOCTh, (DYHKIHS), 00ECIeUNUBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOT0 00pa30BaHUs 00ydaronmxcs;

MOJIBEICHHE O0O0ydYarouuxcsi Ha JOCTYIHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY>KAIOIIEro MUpa, MOHUMaHUEe MaTEeMaTUKU KaK 4acTU
oO11elt KyIbTYphI UEJIOBEUECTBA;

pPa3BUTHE HWHTEIUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0yYaromuxcs,
MO3HABATENIbHON aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUU, KPUTUUYHOCTH MBIILICHHUS,
MHTEpeca K U3y4eHUIO0 MaTEMAaTUKH;

dbopmupoBaHre (YHKIIMOHAIBHOW MaTEMaTHYECKOM TPaMOTHOCTH: yMEHUS
pacrio3HaBaTh MPOSBICHUS MAaTEMaTUYECKUX TMOHSTHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX KU3HEHHBIX CUTYyalUsX W MPU U3YYCHUH JPYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyJIHMpOBaTh HUX Ha S3bIKE
MaTeMaTUKM W CO37aBaTh MAaTEMaTHYECKUE MOJIETU, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKU ammapar g pEHIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
HMHTEPIIPETUPOBATH U OIIEHUBATh MOJTYUYECHHbBIC PE3YIIbTATHI.

OCHOBHBIC TUHUU COJICP KaHUS TIPOrPaMMBI TI0 MaTeMaTuke B 5—9 kiaccax: «Hucma
U BBIUKCICHUA», «Anredpa» («AnreOpandyeckue BBIPAKECHUS», «YPaBHEHUS W
HepaBeHCTBaY), «DyHkiumy, «['eomerpus» («I'eomerpudeckue GUryphl U UX CBOMCTBaY,
«3MepeHne reoMeTpuyYecKruX BeEIUYUH»), «BepoATHOCT M cTaTUCTUKa». JlaHHBIE
JMHUU PA3BUBAIOTCA TapajieibHO, KaXkaash B COOTBETCTBUM C COOCTBEHHOW JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUM.

Copepskanre mporpaMMbl 10 MaTeMAaTHUKE, PaclpeieICHHOE Mo TojaM 00y4YeHus,
CTPYKTYpPUPOBAHO TakKUM o0Opa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIUMHAIBHBIM
BOIlpocaM  oOydaroIuecs  oOpalaiich  HEOJAHOKpPATHO, UYTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU TMOHSITUSMH U HaBBbIKAMU OCYIIECTBIISUIOCH IOCIEI0BATEIbHO H
MOCTyNaTeIbHO, C COOJIOJICHUEM TMPUHIIMIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOYAJIUCh B OOIIYI0 CHUCTEMY MaTEeMaTHYECKUX TMPECTaBICHUN OO0yJaroImXcs,
paciupsis u yriayOosis e€, 00pa3ys IPOYHbIe MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO marematuka ABISETCS 00A3aTE€IbHBIM yU4eOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOro oOmiero odpa3zoBanusd. B 5-9 kimaccax matemaTuka
TPAIUIIMOHHO U3YUYaETCs B paMKax CJICIYIONINX YUYeOHBIX KYpPCOB: B 5—6 Kaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay» (BKJIrOYasi 3JIEMEHThI CTATUCTUKU U
teopun BeposiTHocTell) U «l'eomerpusi». Ilporpammoil Mo mareMaTWKe BBOIUTCS
CaMOCTOATENbHBIN YueOHbIN Kypc «BepoATHOCTh U CTATUCTHKA.

OO0miee 4uCiIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3y4EeHHs] MaTeMaTHKu (0a30BBbIif
YPOBEHBb) Ha YPOBHE OCHOBHOI'O 00Iero oOpaszoBaHusi, — 952 yaca: B 5 kiacce —
170 gacos (5 yacoB B Hezenmo), B 6 kinacce — 170 gyacos (5 yacoB B Heaeno), B 7 Kjacce
— 204 4gaca (6 yacoB B Hefieq10), B 8 kiacce — 204 yaca (6 yacoB B HeJel0), B 9 Kitacce —
204 qaca (6 yacoB B HE/ICIIO).



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

HSY‘ICHI/IC MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O O6H16FO O6p&30BaHI/IH HaIIPaBJICHO
Ha JOCTHIXXCHHC 06y‘-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW MPCAMCTHBIX
06p&30BaTCJ'II>HLIX PE3YIILTATOB OCBOCHHA y‘{e6HOFO mpcameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHHMS  IMPOTPaMMbl [0  MaTEMaTHKE
XapaKTEepU3yIOTCS:

1) naTpHoTHYeCKOe BOCIIUTAHUE:

MPOSIBJIECHUEM HMHTEpPECa K MPOUUIOMY M HACTOSIIEMY POCCUHMCKONW MAaTEMaTHKH,
LEHHOCTHBIM OTHOIIECHUEM K JIOCTH)KEHUSIM POCCUUCKHX MATEMATHUKOB M POCCHICKOMN
MaTE€MAaTHYECKOM IIKOJbI, K MCIOJIB30BAHUIO ATHUX JOCTHXKCHMH B APYTUX HayKax H
NPUKIAAHBIX cepax;

2) Tpa’kIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S13aHHOCTEH TpaKJaHWHA U PeaTU3aliK €ro Tpas,
MPEACTABIICHUEM O MaTEeMaTHYeCKHX OCHOBaxX (DYHKIIMOHMPOBAHUS Pa3TUIHBIX
CTPYKTYD, SIBJICHHUH, MPOIEAYP TPaXKIaHCKOTO 00111ecTBa (HanpuMep, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO ATHYECKUX TMPOOJIEM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JIOCTHKCHUN HAayKH, OCO3HAHHEM BaXKHOCTH MOPAITBHO-ITHYECKUX
MPUHITUTIOB B JIEATEITLHOCTH YUYCHOTO;

3) Tpya0BO€ BOCTIMTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE€ B PpEIICHWH MPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM  Ba)XXHOCTH  MAaTEMaTU4YECKOIO
oOpa3oBaHMsI Ha TMPOTSHKEHUMM BCEW JKU3HU JUIsl YCHEIHOHW MNpoQecCuOHaIbHON
JESTEIbBHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM HWHIUBUIYAIbHOW TPAGKTOPUU OOpa30BaHUs W KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYEeCKOe BOCTIMTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY M OJCTETHYECKOMY  BOCIIPHSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajJay, pEUICHUH, pacCyKIEHUH, YMEHHIO BHIETH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTI'O MIO3HAHMUS:

OpHEHTAIIUCH B IEATSILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YCIIOBEKa, NPUPOIABI M OOIIECTBa,
MOHUMaHUEM MaTEMAaTHYECKON HAYKU Kak Cephl YeTOBEYECKOM JeATSILHOCTH, ITAIIOB
€€ PpasBUTHA M 3HAYMMOCTH JUISI Pa3BUTHS I[MBHIIM3AIMH, OBJAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKOH KyJIbTYpOH Kak CPeJICTBOM IMO3HAHHS MHpa,



OBJIaACHUCM HpOCTCﬁMHMH HaBBbIKaMH I/ICCJICI[OBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocmuTaHue, (OPMHPOBAHWE  KYJIbTYpPbl  3I0POBbS W
IMOIMOHAJILHOTO 0JIArONOJTyYHs:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbA,
BEJICHUS 3/J10pOBOro oOpa3a *U3HH (30pOBOE IMUTAaHHUE, COATAHCHPOBAHHBIN DPEKUM
3aHATUN U OTAbIXA, pEryJsipHas pu3nyeckas akTUBHOCTb), COPMUPOBAHHOCTHIO HAaBbIKA
pedrekcun, MPU3HAHMEM CBOETO MpaBa HAa OMIMOKY M TaKOro K€ IpaBa Jpyroro
YEJI0BEKa;

7) 3KOJIOrMYecKoe BOCIINTAHUE:

OpUEHTaluel Ha NMPUMEHEHHE MAaTeMaTUYEeCKUX 3HaHWM U1 pelieHHs 3aj1ad
B 00J1aCTH COXPAaHHOCTU OKpY KArOIIeW Cpe/ibl, TUIAHUPOBAHUS TOCTYIKOB U OLIEHKHU UX
BO3MOYKHBIX TOCJIEICTBUMA [UJIsl OKpYXarouled Cpelbl, OCO3HAHUEM TIJI00AIBHOIO
XapakTepa dKOJIOTMUECKUX MpoOJeM U IMyTeil X pelieHus;

8) aganranus K U3MEHSIIOIIMIMCS YCJTOBHSM COMAJLHON M PUPOIHOI Cpebl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOIPEIACICHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO NeATEeIbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCS Y JIPYTUX JIHOJeH, MpuoOpeTaTh B COBMECTHOM JIEATEbHOCTH HOBBIE 3HAHUS,
HABBIKA Y KOMITCTCHIINH U3 OIBITA IPYTHUX;

HE0OXOAMMOCTHIO B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHcCIie (OPMYITUPOBATH
U7, TIOHATHS, TUHTIOTE3hI 00 0OBEKTAX U SIBICHUSAX, B TOM YHCJIC PaHEe HE U3BECTHBIX,
OCO3HaBaTh NEePUIIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOC
pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINIA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMACMbBIC PEIIICHUS
U IercTBUS, HOPMYIMPOBATH U OIICHUBATH PUCKH U TIOCIEACTBUA, HOPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cCBOCHUS IPOrpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOyuatormierocs OyAayT cpopMHpOBaHbl METalpeAMETHBIE PE3ybTaThl,
XapaKTEPHU3YIONIUECS OBJIAJICHUEM YHHUBEPCATBLHBIMU TMO3HABATEIHHBIMUA JCHCTBUSMU,
YHUBEPCAIbHBIMH  KOMMYHHKATUBHBIMH  JCHCTBUSAMH W yHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTe/ibHbIe YHHBEPCAJbHbIEC YUeOHbIE 1eliCTBUSA
ba3oBble jiornueckue qeiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBbIE MPU3HAKK MaTeMaTHYECKUX
OOBEKTOB, MOHATHI, OTHOLUEHUN MEXIy MOHATHAMH, (OPMYIUPOBATH ONpPEICIICHUS
NOHSTUN, YCTAHABJIMBATh CYIIECTBEHHBIM MNpH3HAK KiIacCU(PHUKAIMK,  OCHOBAHUS
71t 00001IEHUS M CpaBHEHUS, KPUTEPUH POBOJUMOTO aHAJIN3a,;

BOCIPUHUMATH, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIHHBIC



Y OTpUILIATENIbHBIE, €MIUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M W  IPOTUBOPEUMS
B (akrax, [aHHbIX, HaONIOJCHUAX U YTBEPXKICHUAX, IMpenjaratb KpUTEpUHU
JUISL BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JIENaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIFOUCHHUI, YMO3aKJIFOUEHHI 10 aHAJIOTUH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMATUYECKUX  YTBEPXKIACHUM  (IpsiMble U
OT TNPOTUBHOIO), IMPOBOJUTH  CAMOCTOATEIBHO  HECJOXKHBIE  JIOKa3aTeJIbCTBa
MaTeMaTH4ecKux (hakToOB, BBICTpAaUBaTh AapryMEHTAllMIO, MPUBOJIUTH TPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIIOCOO perieHus: yueOHOHM 3aaaun (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus1, BIOupaTh HanboJiee MOAXOASIINN C YYETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KpUTEPHUEB).

ba3oBble ncciieoBaTe/IbCKUE 1€ CTBUS:

UCIIOJIb30BaTh  BOMPOCHI KaK HCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAHMS,
dbopMyIUpOBaTH BOIPOCH], GUKCUPYIOLTUE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (JOPMHUPOBATH THIOTE3Yy, apTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE,

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABJICHHOMY TUTAHY HECIOXHBIM AKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAHUE TI0 YCTAHOBIICHHIO 0COOCHHOCTEN MaTeMaTuiecKoro 00beKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAYy COOOM;

CaMOCTOSITENIbHO  (popMynUpoBaTh OO0OOIIEHUS W BBIBOJABI MO pe3yJbTaTam
MIPOBEICHHOTO HAOJIO/IEHUS, UCCIEIOBAaHUS, OICHUBATH JIOCTOBEPHOCThH IMOIYYEHHBIX
pE3yNbTaTOB, BHIBOJOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIpoliecca, a TakKe BbBIJIBUTATH
MPEATNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX yCJIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISTH ~ HENOCTATOYHOCTH M M30BITOUHOCTH  MH(POpPMAIMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pEIICHUS 33/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATH3UPOBATh M  HUHTEPIPETUPOBATH
MH(OPMAIUIO PA3IUYHbBIX BUAOB U (DOPM MPEICTABICHUS;

BBIOMpATH (pOopMy mpeacTaBiaeHus: HHGOPMAIMU U WILTIOCTPUPOBATH pelIacMble
3aJlayu CXeMaMHM, MarpaMmMamMu, MHOM TrpaduKoil 1 UX KOMOMHAIUSIMU;

OLICHMBATh HAAC)KHOCTh MH(OpPMAILIMU MO KPUTEPUAM, MPETIOKEHHBIM YUUTEIEM
WU CPOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATL H (bOpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMU H
OeJIsIMU O6H_I€HI/I}I, sSICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHA B YCTHBIX
N IIMCbMCHHBIX TCKCTAX, 1aBATh ITOACHCHUA 110 XO0AY PCUICHUA 3a1a49, KOMMCHTHUPOBATDH



MOJTyYEHHBIN pe3ybTar;

B Xo0Je OOCYXIeHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI,
npo0JieMbl, pelaeMoil 3aJauu, BHICKA3bIBATh WJEH, HAIICJICHHbIC HA MOMCK pPEIICHHUS,
COIOCTaBJISITh CBOU CYXKIEHHS C CYXICHHSIMH JAPYTrUX YYacTHUKOB JHAaJIora,
OOHapyXHBaTh pa3IUUUe U CXOACTBO MO3UIIHM, B KOPPEKTHOH (Gopme GHopMyIHnpoBaTh
pa3HoIIacusi, CBOM BO3PAKECHUS;

NPEJCTaBISATh PE3yJbTaThl PEIICHUS 3a/ad, SKCIEpUMEHTa, HCCIEIOBaHNUSA,
NPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aj]ad
NPE3EeHTAIH U OCOOCHHOCTEN ayIUTOPHH;

MOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHON M UHIUBUIYaIbHOU PabOThHI
IPU PEIICHUU YYEeOHBIX MaTEMaTHUYECKHX 3a/1a4;

OPUHUMATh IeJb COBMECTHOM JEATENhHOCTH, IUIAHHUPOBATh OPTaHU3AIUIO
COBMECTHOI pabOThI, paclpenensTh BUIbl padoT, JOrOBapuUBaThCS, 00CYKIaTh MPOLIECC
U pe3yibTat padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IpyNIoOBBIX (opmax paboTbl (00CyXIeHus, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U APYTHE), BHITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPAWHUPOBATH CBOU
NEUCTBUS C IPYTMMH 4JIEHAMU KOMaH/bl, OLICHUBATh KAYECTBO CBOEIO BKJIa/a B OOLIMIA
IPOAYKT IO KpUTEPUAM, CHOPMYJIMPOBAHHBIM YUYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHBIC YHUBEpPCAJIbHbIC YUYeOHbIE IEUCTBUS
Camoopranusanus:

CaMOCTOATENIHO COCTAaBJIATH IJIaH, AJITOPUTM pEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpPATh CMOCOO pEHICHHS C YYETOM MMEIONIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, aApTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM
HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIaJeTh CHOcO0aMH CaMOIPOBEPKH, CAMOKOHTPOJS Hpoliecca U pe3ylibTaTa
pelleHus MaTeMaTUYeCKOH 3aauu;

NPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh TpHW pEIICHUH 3aJa4H,
BHOCHTHh KOPPEKTHBBI B JCSITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAlJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHWBAaTh COOTBETCTBHE pE3yJibTaTa MACSITEILHOCTA TMOCTABICHHON IIeNd U
YCIIOBUSIM, OOBSICHATH MPUYMUHBI JTOCTHXKEHUS WM HENOCTHKEHUS UENH, HaXOAWUTh
OLIMOKY, AaBaTh OLIEHKY TPUOOPETCHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAMMBI [0 MAaTEMATHUKE IMPEACTaBICHBI
10 To/1aM 00YYeHHs B CIEAYIOMIMX pa3esax MporpaMMbl B paMKax OTJENbHBIX Y4eOHBIX
KypcoB: B 5—6 kiaccax — kypca «Matemaruka», B /—9 kjaccax — KypcoB «Auredpay,
«['eometpus», «BeposSTHOCTb U CTATUCTUKAY.



OEJIEPAJIBHASA PABOYASA ITIPOT'PAMMA YYEBHOTI'O KYPCA
«MATEMATUKA» B 5-6 KIACCAX

IMNOACHUTEJIBHAA 3AIINCKA

[IpuopureTHbIMU 1ENsIMU OOy4YEeHUS] MaTreMaThuke B 5—6 Kiaccax SBISIOTCS:
MPOJIOJDKeHNE (POPMUPOBAHUS OCHOBHBIX MAaTEMATHYECKUX TOHSITHH (YHCIIO,
BEIMYMHA, TeoMeTpuueckass (Qurypa), o0OecmeunBaronMX MPEEMCTBEHHOCTh W

NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00yUarOINXCS;

pa3BUTHE WHTCIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydJaronmxcs,
MO3HABATENIbHON AKTHUBHOCTH, HCCIIEIOBATEILCKUX YMEHHUH, MHTEpeca K HU3YUYEHUIO
MaTEeMaTUKH;

MOJIBEICHHE OOydYaroluuxcsi Ha JOCTYIHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH U OKPYXKAIOIIETO MUPA,;

dbopmupoBanre GYHKIUOHATHHOM MAaTEMAaTHYECKOH T'PAaMOTHOCTH: YMCHHSI
pacro3HaBaTh MaTeMaTUYecKhue OOBEKThl B pEalIbHBIX JKU3HEHHBIX CHUTYalUsX,
MPUMEHSATh OCBOCHHBIC YMCHHS IS PEUICHUS TMPAKTHKO-OPUCHTHUPOBAHHBIX 3aj1ad,
WHTEPIPETUPOBATh TIOJNyYCHHBIE PE3yJbTaThl M OLEHUBaTh HMX HA COOTBETCTBHE
IIPAKTUYECKON CUTYyalUU.

OcHOBHBIE JIMHUW COJEpXKaHUS Kypca MaremMaTuku B 5-6 kiaccax —
apudmeTryeckas 1 reoMeTpruecKas, KOTOpbIe Pa3BUBAIOTCSA MapajlieNIbHO, KaxKias
B COOTBETCTBHHM C COOCTBEHHOM JIOTMKOM, OJTHaKO, HE HE3aBHCHUMO OJHA OT JIPYyTOM,
a B TECHOM KOHTAKTE€ M B3aMMOJICHCTBHH. TakkKe B Kypce MATEeMaTHKHA TPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMH aJIreOpbl ¥ OMUCATETLHON CTATHCTHKH.

N3yuenne apupMETHYECKOTO MaTepuajga HAaYMHAETCAd CO CHCTEMATH3aIllud |
pa3BUTHS 3HAHUW O HATYPAIBHBIX YHCIIAX, MOJTYYEHHBIX HA YPOBHE HAYAIBHOTO OOIIETO
oOpazoBanusi. [Ipm 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
dbopMHpOBaHWE HOBBIX TCOPETUYECKMX 3HAHWH  COUYETAeTCSs C  Pa3BHTHEM
BBIYMCIIUTEILHON KYyJIbTYPhl, B YaCTHOCTH C OOyYE€HHEM NPOCTEUIINM MpueMam
NPUKUJIKA W OLECHKH PE3yJbTaTOB BBIYUCICHHWH. M3ydeHuWe HaTypalbHBIX YHCEI
MIPOJI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMH MOHATHSIMH TCOPUH JICITUMOCTH.

Hauano nzyuenust OObIKHOBEHHBIX M IECATUYHBIX JPOOEH OTHECEHO K 5 Kiaccy. JTo
NIEPBBII ATall B OCBOCHHUH JIPOOEH, KOT/1a TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX JPOOEH B MOJTHOM 00bEME

NPEIIIeCTBYET N3yUEHHUIO JECSITUUHBIX Apo0eH, UTo 1eIecoo00pa3Ho ¢ TOUKH 3PEHUs

JIOTUKY W3JI0KEHUS YUCIIOBOM JIMHHH, KOT/[a TIPaBHJIa JEHCTBUMN C ACCATUIHBIMU
JTPOOSMU MOKHO 0OOCHOBATh YK€ M3BECTHBIMHM aJITOPUTMAMU BBITIOJIHCHHUS JICHCTBHMA
C OOBIKHOBEHHBIMU APOOSMHU. 3HAKOMCTBO C JECATUYHBIMH JIPOOSMH PACITUPHT
BO3MOYKHOCTH JIJIsl TOHUMAaHUST 00yJarOIUMUCS TIPUKIIAHOTO IPUMEHEHUS HOBOM
3aMKUCH MPU HM3YYEHUM APYTUX NPEIMETOB M MpPH MPAKTUUECKOM HCIOJIb30BaHUMU.
K 6 xaccy oTHeCEH BTOpOH ATal B U3yYEHHUH JPOOEi, T/ie IPOUCXOAUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MPeoOpa3oBaHus ApoOeil, 0CBOEHUE HOBBIX
BBIYMCIIUTEILHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHCICHUN, B TOM YHCIIC
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3HAUYCHUW BBIPAKEHUN, COJEPKAIMUX W OOBIKHOBEHHBIC, W JECSITHYHBIE IpOoOH,
YCTaHOBJICHHE CBS3EH MEXAy HUMH, pACCMOTPEHHE MTPUEMOB PEIICHUs 33]1a4 Ha JpOoOu.
B Hauane 6 kmacca mpouCXOIUT 3HAKOMCTBO C TTOHSTHEM ITPOIICHTA.

OCOOEHHOCTBIO U3YUYEHHS TTOJIOKUTETBHBIX U OTPULIATENILHBIX YUCET SIBJISIETCS TO, YTO
OHHM TaK)XK€ MOTYT pacCMaTPHUBAThLCS B HECKOJIBKO ATarnoB. B 6 kiacce B Havasie u3ydeHus
TeMmbl «lloJoXkuTeNnpHbBIE U OTPUIIATEIbHBIC YUCTIay BblaeseTcs noarema «llenbie yucnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTpHUIATEIBHBIMU YHUCIAMH U JICUCTBUSIMU
C TIOJIOKUTEITLHBIMU U OTPUIIATEIIbHBIMU YUCTAMU IIPOUCXOAUT Ha OCHOBE COJIEPKATEIIHHOTO
NoJIX0Aa. ITO MO3BOJISIET HA JOCTYITHOM YPOBHE TTO3HAKOMUTH 00YYaIOIIUXCS IPAKTUYECKH
CO BCEMU OCHOBHBIMHM MOHSTHUSIMA TE€Mbl, B TOM YHCJI€ W  C IpaBWIaMH 3HAKOB
IIPU BBIMOJTHEHUH apuMETUUYECKUX JIeHCTBUNA. M3ydeHne palioHaIbHBIX YHCENT Ha TOM He
3aKOHYUTCSI, a OyIET MPOJIOJKEHO B Kypce alreOphl / Kiacca.

[Ipn o0Oy4yeHUM pemIeHUI0 TEKCTOBBIX 3aJad B 9—6 Kiaccax HCIOIb3YIOTCS
apumeTndecKkrue npueMsl pemeHus. [Ipu oTpaboTke BRIUUCIUTEIHHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTpUBAIOTCS TEKCTOBBIE 3a/1auM CIEAYIONIUX BUIOB: 3a/la4u Ha IBUKEHUE,
Ha YaCTH, Ha TTOKYIKU, Ha PabOTy U MPOU3BOAUTEIILHOCTh, HA TIPOLIEHTHI, HA OTHOIIICHHUS
u nponopuuu. OOydyaromyecs: 3HaKOMSTCA C MPUEMaMH peILICHUs 3a7ad mnepedbopom
BO3MOXKHBIX BapHaHTOB, y4yaTcsi paboTarh ¢ MHpOpMaIlMei, mpeIcTaBieHHol B ¢hopme
TaOJIUIl WU AUArPaMM.

B mporpamme yuebHOro Kypca «MaTemaTuka» IpemrycMOTpeHO (OpMUPOBAHUE
MPOTEIEBTUUECKUX anreOpandecKkux mpencTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO
yucia B 3aBUCUMOCTH OT MAaTE€MaTUYECKOTrO KOHTEKCTa BBOJUTCA IOCTEINECHHO.
bykBeHHass CHUMBOJIMKA WIMPOKO HCIIOJNB3YETCS MPEXJE BCEro JUIsl 3alucH OOIIMX
YTBEPKACHUHN U MPEJI0KEHUHN, (OPMYJI, B YaCTHOCTH JIJIsl BHIYUCIICHUS TE€OMETPUIECKUX
BEJIUYMH, B KAUECTBE «3aMECTUTEISD) YHCIIA.

B nporpamme yueOGHOro kypca «Marematuka» TpeACTaBiIeHA HarJsHast
reOMETpHsi, HalpaBJCHHas Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTEIbHBIX YMEHUNA. DTO BaXKHBINA JTall B U3YYEHUU T€OMETPUH,
KOTOPBIM  OCYIIECTBIISICTCSI Ha  HArJSIHO-TIPAKTUYECKOM  YPOBHE,  OINMPACTCS
Ha HaSIHO-OOpa3HOE MBINUICHHe OOy4aromuxcs. bomplmas poiab  OTBOAUTCA
MPAKTUYECKON ESITEIHHOCTH, ONBITY, IKCIIEPUMEHTY, MOJeIupoBaHuto. O0yydatromuyecs
3HAKOMSITCS C TEOMETPUYECKUMH (UTypaMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C HUX
NPOCTEHIIMMUA  KOHPUTYpalMsIMU, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW U
KJeTyaToii Oymare, paccMaTpUBaIOT WX MPOCTEHIME CBOWMCTBAa. B mporecce n3yueHus
HarJIsiAHOM TE€OMETPUM 3HAHMS, MOJIydeHHbIE OOYyYaloIIMMUCA Ha YPOBHE HAYaJIbHOTO
oO1ero oopa3zoBaHusl, CUCTEMATU3UPYIOTCS U PACHIUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Ki1accax u3y4aeTcs HHTETPUPOBAHHBINA MPEIMET
«Marematuka», KOTOPBIA BKJIIOYAET apuMeTHUeCKuil MaTepual U HarjlsagHylo
TEOMETPHUIO, a TAKXKE TMPOIEIECBTHUCCKUE CBEACHUS U3 aireOphl, DIEMEHTHI JOTUKHA U
HayaJia OMMcaTesIbHON CTaTUCTUKH.

OO6m1ee yncao 4acoB, PEKOMEHI0BAaHHBIX JIJI M3y4YeHUs MaTeMaThku, — 340 4acoB:
B 5 kiacce — 170 wacos (5 yacos B Heneno), B 6 kinacce — 170 wacos (5 yacoB B Hefielno).
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COJEPKXAHUE OBYYEHMUAA
5 KUIIACC

HartypajabHble yucIa U HYJIb

HatypanbHoe wumcno. Psg nHarypampueix uwmcen. Ywucno 0. M3obpaxenue
HaTypaJIbHBIX YHCEJ TOUKAaMHU Ha KOOPAUHATHOMN (YMCIIOBOM) IPSIMOM.

[lo3unnoHHass cucTeMa CYMCIEHMs. PuMckas Hymepanuss Kak I[pUMeEp
HEIO3ULMOHHOM CUCTEMBI CUMCIICHHMSI. [lecaTnyHas cucTeMa CUMCIICHHUS.

CpaBHEHHE HATYpaJIbHBIX YHCEJI, CPABHEHUE HATYpaJIbHBIX YHCEN C HYJEM.
Crnioco6bI cpaBHeHUsA. OKpyTJIeHUE HATypaJIbHBIX YHCET.

CrnoxeHre HaTypaJbHBIX YMCEJ, CBOMCTBO HYJIA IPHU CIOXKEHUU. BeluuTaHue Kak
JeHCTBUE, 0OpAaTHOE CIIOKEHUIO. YMHOXEHHE HaTypalbHBIX YHCENl, CBOMCTBA HYJS H
€IMHULBl TpU YMHOXKEHUHU. JledeHue Kak JelcTBHE, OOpaTHOE YMHOKEHHUIO.
KomnoHeHThI neicTBUi, CBsI3b MEXy HUMU. [IpoBepka pesynbrara apupMeTuyecKoro
neiicteus. [lepemecTurenbHOe M COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS H
YMHOXKEHHSI, paCIIpeIeIUTEIbHOE CBOUCTBO (3aKOH) YMHOXKEHHS.

Hcnonb3zoBanne OyKB i 0003HAUEHHS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(PMETHUECKUX JIEHCTBUIA.

JlenuTenu m KpaTHBIE YMCa, PA3JIOKEHUE HA MHOKUTENH. [IpocThie U cocTaBHBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHp ¢ HaTypaJdbHBIM ITOKAa3aTeNeM. 3alliCh YHUCIA B BUJIE CYMMbI pa3psaHbIX
CJIaracMbIX.

YucnoBoe BhIpaKEHUE. BBIUMCIEHNE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHHM, MOPSAIOK
BBIIIOJIHEHHS JeWcTBUil. lcnosib30BaHME NPU BBIYMCICHHUAX IEPEMECTUTEIBHOTO M
COUYETATEIBbHOIO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, PacCIpeAesINTEIbHOrO
CBOMCTBA YMHOKECHMUS.

Jpodu
[IpencraBienre o apodu Kak crocoOe 3amucu 4acTu BeMUMUMHBL. OOBIKHOBEHHBIC

npobu. IlpaBwibHBIE W HEMpaBWIbHBIE ApoOu. CwmernaHHash ApoOb, MPEACTaBICHHUE
CMEIIaHHOW ApOOW B BHUJEC HEMPABWIBHOH JPOOM W BBIACIICHHUE IEJOW YacTH 4YHCIIa
U3 HempaBwiIbHOUW aApobu. M3o0pakeHue npobOeil TouykaMu Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO npobu. Cokpamienue apooOeit. IlpuBenenune npodbu K HOBOMY
3HaMeHaTenmo. CpaBHEHUE APOOCH.

CnoxxeHre W BBIYMTaHUE ApoOEH. YMHOXKEHUE W JelieHue ApoOeil, B3auMHO-
oOpaTHbIe ApoOH. HaxoxaeHne 9acTH 1eI0T0 1 IEJIO0T0 0 €0 YacTH.

Hecatuunas 3anuch napooOeit. IlpencraBieHwe JecATUYHOM JpoOW B BUIE
OOBIKHOBEHHOH. M300paxeHne AECITUYHBIX ApOOel TOYKaMHU Ha YHCIOBOW MPSMOIA.
CpaBHeHUE JECATUUYHBIX IPOOEH.

Apudmernueckre AEUCTBUS C JECATUIHBIME APoOsiMu. OKpyTiaeHUE AECATUIHBIX
JIpoOeil.
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Pelenue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3amad apuMETHUECKHM CIocoOoM. Pemienue mormyeckmx
3amad. PemieHue 3amad mepeOoOpoM BceX BO3MOXKHBIX BapwaHTOB. Vcmosib3oBaHMe
MIPU PEIICHUH 3a/1a4 TaOIHUI] U CXEM.

Pemenune 3anay, coaepanmx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBI: CKOPOCTb,
BpEMs, pPACCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTh. EJMHULIBI WU3MEPEHUs: MAaccChl,
00bEMa, 1IeHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBsI3b MEXKIy CIMHHUIIAMU U3MEPEHUS
Ka)KI0M BEJIMYUHBEI.

Pemrenre ocHOBHBIX 3aj71a4 Ha JPOOH.

[IpencrapiieHye NaHHBIX B BUAE TaOIUII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpus

Harnsgnele npenctaBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, yIoJl, JIOMaHasi, MHOTOyTOJIBHUK, OKPYKHOCTb, Kpyr. YT0J1. [IpsiMoi, ocTpslii, TyIrion
Y Pa3BEPHYTHIN YIJIbL.

JlnuHa oTpe3ka, METPUYECKHE E€IWHHIBI JUIMHBL. JIMHA JIOMaHOM, INEPUMETP
MHOI'OYyToJIbHUKA. VI3MepeHne u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpeacraBieHuss O (Qurypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBapaT, TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3o00paxxenne ¢uryp, B TOM uucie Ha kiertdatod Oymare. Iloctpoenue
KOH(UTrypaiuii U3 yacTeil npsiMoi, OKpy>KHOCTH Ha HEIMHOBAHHOM M KJIeTYaToi Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH M YTJIOB NMPSMOYTOJIBHUKA, KBAIpaTa.

[Tmomans PSAMOYTOJIbHAKA 17§ MHOT'OYT'OJIbHUKOB, COCTaBJIEHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM uucjie (GUTryp, M300paKCHHBIX Ha KJIETYAaTOHM Oymare.
EnuHunbsr n13MepeHus MI0IaIu.

HarnsinHele mpenctaBlieHHsT O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasuienenunes, Kyo, MHororpanHuku. M300paxkeHne npocTedmx MHOTOTPaHHUKOB.
Pa3BepTku kyOa u napayenenunena. Co3ganue Mojieneil MHOrOrpaHHUKOB (U3 OyMmary,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

O06beM psAMOYTOJILHOTO Napajuienenunena, kyoa. Ennnuiel nusmepenus oobema.

6 KJIACC

HarypaJjbHble ynciia

ApudpmeTnueckue JEUCTBUS C MHOTO3HAUYHBIMM HATypaJbHBIMH  YHCIAMHU.
YucrioBble BBIpAKEHUS, MOPSIAOK ACHCTBUM, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYKCIICHUAX IEPEMECTUTEIBHOTO M COYETATEIBHOIO CBOWCTB CIIOXKEHUA U
YMHOXKEHHSI, PACHPEIEITUTENBHOIO CBOMCTBA YMHOXEHUSA. OKpPYIJIEHHE HaTypajbHBIX
qucel.

Jlenurenu v KpaTHBIE YKUCTIa, HAMOOBIINIA 00U IeTUTENh U HAaMMEHbIIee o011Iee
KpaTHoe. JIeuMOCTb CyMMBI U IIPOU3BEIEHU. JleJIeHre C 0OCTaTKOM.
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Jpoon
OObIKkHOBEHHas1 NpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHue IpoOeH.

CpaBHeHUe U ymopsiiouuMBaHue apoOei. Pemienuwe 3agad  Ha HAXOXKIEHUE  YACTH
OT WEJOr0 W WEeNoro mo ero 4vactu. J[poOHoe YMCIO Kak pe3ylbTaT AeNCHUS.
[IpencraBnenne AeCITHYHONH IpOOM B BHUAE OOBIKHOBEHHOW IpOoOW M BO3MOXKHOCTH
Npe/ACTaBlIeHUs] OOBIKHOBEHHOM IpoOM B BHUE JecATUYHOU. JlecsiTuuHble ApoOH U
METpUYeCKas cucremMa mep. ApudMeTwdecKue ACHCTBUS M YWCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMH U JIECSITUYHBIMU JAPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHOIIeHUU. Maciitad, nponopuus. [Ipumenenue
IIPOIIOPLMN PU PELIEHUH 3a/1a4.

[lonarue mnpoueHTa. BbryuciaeHue mporeHTa OT BEJIWYMHBI M BEJIMYMUHBI MO €¢
NpoleHTy. BripakeHue MNPOIEHTOB JECATUYHBIMU ApoOsimu. Pemenue — 3amau
Ha MPOLIEHTHI. BhIpaK€HNE OTHONIECHHS BEJIMYUH B MPOLICHTAX.

IHonoxuTeNbHBIE H OTPULATEIbHBIE YUCJIA

[lonoxurenbHble W oTpuLareibHble uucia. lLlensle yucna. Monpyne uyuciha,
reoMeTpuyecKas HHTepIpeTanns Moy yncia. M3o0pakeHue uncen Ha KOOpIMHATHON
npsmMoil. YucioBble npomMexyTku. CpaBHeHUE 4yHcel.  ApUpMETHYECKHE ACUCTBHS
C MOJIOXKUTEIBHBIMUA U OTPULIATEIILHBIMUA YHUCIIAMM.

[IpsmoyrosibHass cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHata. Iloctpoenue Touek M ¢uryp Ha KOOpAUHATHOMN
IIJIOCKOCTH.

BykBeHHBbIE BHIPAKEHUS

[IpumeHnenue OyKB ISl 3alIUCM MATEMAaTUYECKUX BBIPAKEHUN W TMPEIJIOKECHHI.
CpoiictBa apudmeTndeckux JeWcTBUil. bByKBeHHbIE BBIPAKEHHUS M  UYUCIIOBBIC
IIOJACTAHOBKH. DYyKBEHHBIE DPAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opMyinbl, GopMysibl NEPUMETpA U IUIOLIAAM MNPSAMOYTOJbHUKA, KBaapara, oObeMa
napajienenuneaa u Kyoa.

PenmieHnne TeKCTOBBIX 3a7a4

Pemenre TeKCTOBBIX 3adad apu(PMETHUYSCKHM CTIocoO0M. PereHue Jorundeckux
3ama4. Pemenne 3ama4 nepeOopoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenune 3agay, cogepkammx 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsl, PaCCTOSIHHE, 1IeHa, KOJUISCTBO, CTOMMOCTb, IIPOHU3BOAUTEIILHOCTD, BPeMs, 00bEM
paboThl. EnquHUIBI U3MEpEHHUs: MacChl, CTOUMOCTH, PAacCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs3b MEXAY €AMHUIIAMU U3MEPECHUS KaXKI0W BEJITUYUHBI.

Pemenue 3agay, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIUOHAUIBHOCTHIO BEJIMYMH,
MPOIICHTAMHU; PEIlIEHHEe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOIEHTHI.

OueHka W TPUKUIKA, OKpyriaeHue pesyibrara. CocTtaBiieHne OyKBEHHBIX
BBIPAKECHUH 10 YCJIOBHIO 3a/1a4H.

[IpencraBieHre JaHHBIX € TIOMOIIbIO Tabmun W jauarpamm. CrojOyaThie
JHarpaMMbl: YTEHUE U OCTPOCHUE. UTeHnEe KPyTroBbIX JUATPAMM.
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Harnsanas reomerpust

Harnsgnele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, HpsMasi, OTPE3OK,
Jqyd, YTroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb,
KpYT.

B3auMHoOe pacronoxeHue ABYX NPsIMbIX Ha IUIOCKOCTH, MMApalIeJIbHbIE MPSMBIE,
NEPIEHIUKYIISIPHBIE IpsiMbIE. MI3MepeHue paccTOsSTHUI: MEXy IByMsI TOUKaMH, OT TOUKU
J10 TIPSIMO#A, IJTMHA MapIIPyTa HA KBaJIPAaTHOM CETKE.

WN3mepeHne © MOCTPOCHHE YIVIOB € IMOMOIIBID TpaHcHopTupa. Bupsl
TPEYTrOJIbHUKOB: OCTPOYIOJIbHBIN, MPSAMOYTOJIbHBIN, TYIOYTOJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. YeThIPEXYTOJIIBHUK, TPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsMOYyToNbHIUK,
KBaJpaT: UCIOJIb30BaHUE CBOWCTB CTOPOH, YIJVIOB, AuaroHaneu. WM3o0paxkeHue
reOMETpUYECKUX (UIyp Ha HEIMHOBAHHOM Oymare ¢ UCHOJIb30BaHUEM IUPKYJIH,
JUHENKH, yTOJbHUKA, TpaHcnopTupa. Iloctpoenus Ha kineTyatoit Oymare.

[Tepumerp MHoOroyronpHuka. [loHsiTHe TUIOmAnUM QUrypbl, €IUHULBI U3MEPEHUS
wiomanu. [IpubnmxeHHoe usmepeHue miomaan Guryp, B TOM 4YUCi€ Ha KBaJpaTHOU
cetke. [IpubnmxeHHOe U3MEpEeHNE ATMHBI OKPYKHOCTH, IIJIOIIAAN KpyTa.

CummeTpus: HeHTpalbHasA, OCEBas U 3€pKajbHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsiiabie npeactaBieHus 0 pOCTPAHCTBEHHBIX (PUTypax: napajiesienune, Kyo,
npusmMa, nupamuia, KOHyc, UIWIHHIP, map U cepa. M300paxkeHne npocTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, HIUIUHAPA U KOHyca. Co31anue Moaenein
POCTPAHCTBEHHBIX (pUTyp (M3 Oymaru, MpoBOJIOKH, IIJIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

[Tonarne o00BEMa, eAWHUIBI H3MEpeHusT o0beMa. OOBEM MPSIMOYTOJIBHOTO
napajienenumneaa, Kyoa.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHUS MPOTPaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucjaa v BbIYUCJIEHUSA

[TorumMaTe W TPAaBWIBHO YMOTPEOSATH TEPMHUHBI, CBA3aHHBICE C HATypaJTbHBIMU
qyucjaaMu, OOBIKHOBEHHBIMU U JIECSITUYHBIMU IPOOSMHU.

CpaBHUBATh M YNOPSAJIOYMBATH HATypaJIbHbIE YUCJA, CPABHUBATh B MPOCTEUIINX
CiTydasix 0ObIKHOBEHHBIE TPOOU, IECITUUHBIEC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPAUHATHOM (YMCIIOBO) MPSMON C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pakaTh HATypalibHBIE YHCJIA TOYKAMU HAa KOOPJIWHATHOM (YMCIIOBOW)
MPSIMOM.

Breimonuate  apudMernueckue  JAEHCTBUS € HATypaJbHBIMU  YHCJIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B IIPOCTEHIITUX CITydasiX.

BrinonHsATs TpOBEpPKY, NPUKUIKY PE3yIbTaTa BHIUYMCICHUH.

OKpyrsTh HaTypalbHbIE YHCIIA.
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Pemenue TeKCTOBBIX 32124

Pemarp TekcToBble 3amauu  apuPMETUYECKUM CHOCOOOM UM C  TOMOIIBIO
OpPraHHW30BAHHOTO KOHEUHOTO Iepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

Pemars 3amauu, comeprkamye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIUYUHBL: CKOPOCTD,
BpEMs1, pPaCCTOSIHUE, 11IEHA, KOJTUYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMbI, TaOIHUIIBI, 0003HAUYEHHUs MpPHU PEIICHUU
3aj1ay.

[Tonb30BaTbCd OCHOBHBIMHM EIMHULIAMH H3MEPEHMS: II€HBI, MAcChbl, PacCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAKaTh OJIHU €UHUIIbI BEJIMUNHBI Yepe3 ApyTrHe.

W3Bnekarb, aHaNM3UpPOBaTh, OLEHUBATh HHQPOPMALMIO, MPEJICTaBICHHYIO
B TabJule, HA CTOJOYATOM JHUarpaMme, MHTEPIPETHPOBATh MPEICTABICHHBIE JaHHbBIE,
MCIIOJIb30BaTh JJAHHBIE IPY PEILICHUH 3a]1a4.

Harasignas reomerpus

[Tonp30BaThCA TEOMETPUUECKUMU MOHITUAMU: TOUKA, MpsiMasi, OTPE30K, JIy4, Yrod,
MHOT'OYTOJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpuUMEpPbl OOBEKTOB OKPYXAIOIIEro MHpa, UMEKMUX (opmy
W3YUYCHHBIX T€OMETPUUECKUX (PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYXO C YIJIaMHW: BEpIIMHA CTOPOHA,
C MHOTOYT'OJIbHUKaMH: YTOJ, BEPIIMHA, CTOPOHA, AUArOHAJIb, C OKPYKHOCTBIO: paJinyc,
JIAaMETp, LEHTP.

N300pakath U3ydeHHbIE TEOMETpUYECKHUE (PUTYPHI HA HETMHOBAHHOM M KJIETYaTON
Oymare ¢ OMOINIBLIO LIUPKYJISI U JIMHEHKH.

Haxonute mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IMOMOIIBIO

JINHEV KU, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aJIaHHOTO painyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJVIOB INPSIMOYTOJIbHUKA, KBajpara s HX
IIOCTPOEHHS, BBIUUCIICHUS IUIOLIAIA U IEPUMETPA.

Beruucnsate mepuMeTp ©  IUIOMIAAb KBajpaTa, NpSIMOYTOJibHUKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM Yuciie GUTyp, H300paXKEHHBIX Ha KJIETYaTON
Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKUMH €IMHULIAMU HW3MEPEHUS JJIMHBI,
TJTOIAN; BBIPAXXaTh OJHU €IMHULIBI BEJIMYMHBI Yepe3 IpyTHe.

PacniosnaBaTth mapamienenunesn, KyO, MCHOJIb30BaTh TEPMHUHOJOTHIO: BEPIIUHA,
pedpo rpaHb, U3MEpPEHUs1, HaXOUTh U3MEPEHUs Napaienenunesaa, Kyoa.

Beruucnare o0beM KyOa, mapauienenunea 1O 3aJaHHBIM — HM3MEPEHUSIM,
MOJI30BATHCS SAMHUIIAMU U3MEPEHUS 00BhEMa.

Pewlate HeclOXkHBIE 3aayd  HAa HU3MEPEHHE  T'E€OMETPUYECKUX  BEJIMYMH
B IIPAKTUYECKUX CUTyalUsX.
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[IpenmeTHBIC pE3yNbTaTBl OCBOCHUS MPOTPaMMbI YYEOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucaa v BBIYUCTCHUSA

3HaTh M TNOHMMAaTh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMA BUJAMHU YHCEI H
croco0aMu WX 3aIrCH, MEePEXOAUTh (€CIIM 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amHCH
qyucIa K Jpyromu.

CpaBHUMBATH U yHOPSI0YMBATH LIEJIbIE YHUCIIAa, OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOH,
CPaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbInonHsTh, coueTas yCTHbIE U MUCbMEHHbBIE MPUEMBI, apU(METUYECKUE TEUCTBUS
C HATypaJIbHBIMU U IICJIBIMU YHCJIaMH, OOBIKHOBEHHBIMU U JECCITUYHBIMU APOOSMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

BpuncnssTh 3HAaUYEHUS YHCIIOBBIX BBIPAXKEHHM, BBINIOJHATH MPUKUJIKY U OLECHKY
pe3yibTaTa BBIUHUCICHUN, BBINOJHATH MPEOOpPA30BAHUS  YHUCIOBBIX  BBIPAKCHHI
Ha OCHOBE CBOMCTB aprU(METUUECKUX JTCUCTBUI.

COOTHOCUTH TOYKY Ha KOOPJIWHATHOW NMPAMOU C COOTBETCTBYIOIIUM €U YHCIIOM U
M300pakaTh YUCJIa TOUKAaMHU Ha KOOPJAMHATHON MIPSIMOM, HAXOIUTh MOIYJIb YHCTIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJBHOW CUCTEME KOOPJAMHAT C KOOPAUHATAMHU 3TOU
TOYKH.

OKpyTJIsTh 11e/bIe YUCia U ACCATUYHBIE IPOOU, HAXOAUTh MPUOIMKEHUS YUCET.

YuciioBble M 0yKBEHHbIE BbIPAKCHUS

[lonumaTe W ynoTpeONsITh TEPMHHBI, CBSI3aHHBIE C 3alKMChI0 CTENEHU 4YHUCIA,
HaXOJUTh KBaApaT M KyO YMCIa, BBIUMCIATH 3HAYEHUS YHMCIIOBBIX BBIPAKECHHH,
COJIEpKAILNX CTETICHH.

[Tonb30BaThCA NMPU3HAKaMHU JEIUMOCTH, pAaCKJIaAbIlBaTh HATypajbHbIE YHUCIIA
Ha MPOCThIE MHOXKHUTEIIN.

[Tonb3oBaThca MacITabOM, COCTABIISATH MPOMOPLIMHA U OTHOILICHHUS.

Hcnonp3oBaTh OYKBBI I OOO3HAUEHHs YHUCEN MPHU 3alUCH MaTeMaTHYECKUX
BBIPOKEHUM, COCTABIISATH OYKBEHHbIE BBIPAXKEHUS U (POPMYJbl, HAXOAUTH 3HAUYCHMS
OYKBEHHBIX BBIPQXKECHUM, OCYILECTBIISISI HEOOXOAMMBIE [TOICTAHOBKU U IpeoOpa3oBaHMUsl.

HaxoauTe HEeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemrenue TekcToBbIX 32124

Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 33]1a41 APUPMETUIECKIM CIIOCOOOM.

Pemrate 3amaun, CBsS3aHHBIE C OTHOIICHUEM, MPOMOPLIUOHAIHHOCTHIO BEIWYHH,
NPOIICHTAMU, PEIIaTh TPH OCHOBHBIE 331a4H HA JIPOOU U TPOIICHTHI.

Pemrate 3amaum, coneprkaliiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTb,
BpEMsl, PAacCTOSHHUE, IICHA, KOJIMYECTBO, CTOMMOCTH, MPOH3BOIUTEIHLHOCTh, BpEMS,
o0bemMa pabOThI, HCIMONB3Yysd apu(METUYeCKUEe JCHCTBHUS, OLEHKY, NPUKUIKY,
N0JIb30BAThCS €AMHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BEITHYHH.

CocTtaBnsaTh OyKBEHHBIE BHIPAYKEHHS IO YCIOBHUIO 3a/1a4H.
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W3Bnekats nHPOpPMALINIO, TIPEJCTABICHHYIO B TaOIUIIaX, HA TMHEWHOM, CTOIOYATOM
WM  KPYroBOM  JHMarpamMMax, HWHTEPHPETUPOBATH  IPEACTABJICHHBIC  JIaHHBIC,
WCMOJI30BaTh JAHHBIC MPH PEIICHUHN 3a]1a4.

[IpencraBnate wHOOPMALMIO C TOMOINBIO TaOJUIl, JUHEHHOW W cToNOYaTON
JAArpaMM.

Harasignas reomerpus

[IpuBoguTh mnpuMepsl OOBEKTOB OKPYKAIOMIETO MHpa, HMEIOMUX (QopMmy
U3YYCHHBIX T€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX
U CHMMETPUYHBIX (pUryp.

N300paxxkaTh ¢ MOMOIIBIO HUPKYJISl, IMHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIETYaTOM OyMmare H3yueHHbIE IUIOCKHME TeOMeTpUuYecKrue (pUrypbl U KOHQUTYypaluu,
CUMMETPHUYHbBIE (PUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMU MOHSATUSMU: PABEHCTBO (UTYp, CHUMMETPUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHUMMETPUEH: OCh CHUMMETPHUH, LEHTP
CUMMETPHH.

Haxonuts BEIMYHMHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIIbI
3aIaHHOM BEJIMYWHBI, IOJB30BaThCA NPU PELICHUM 3a4a4 TIPAadyCHOM MEPOU YTIIOB,
pacno3HaBaTh HA YEPTEXKaX OCTPbI, MPSIMOM, pa3BEPHYTHIN U TYIION YTJIbL.

Beluncnare  IIMHY  JIOMaHOW, IIEPUMETP MHOIOYTI'OJIBHHKA, I10Jb30BaThCA
€AUHULAMU HW3MEPEHHUs JJIMHBI, BBIPAXAaTh OJHU €IWHMIBI U3MEPEHUS UIMHBI 4YEPE3
IpyTHe.

HaxonuTte, HCIONB3ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS
TOYKAaMH, OT TOYKH 0 MPAMOU, JJIMHY ITyTH HA KBaIPaTHOMN CETKE.

Bbruncnsate miomanas GUryp, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh
pa3OueHue Ha  MNOPSIMOYIOJbHUKH, Ha  paBHble  (UIYypbl,  JOCTpauBaHUE
0 TPSIMOYTOJIBHUKA, II0JIb30BATbCS OCHOBHBIMHU EIMHMIAMU H3MEPEHHs IUIOLIA/H,
BBIPAXKaTh OJIHU €IMHUILIBI U3MEPEHUS TUIOIIAIN Yepes3 ApyTrue.

Pacro3naBaTh Ha MoOZENSIX U M300paKEHUSX NUPAMHUAY, KOHYC, UWJIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpo, FpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aTOM OyMare MpsiMOYTOIBHBIN TapaJlIeICTTHIIC]I.

Bbruucisate 00bEM  OpSIMOYTOJIBHOTO Tapajlienenunena, Ky0a, MoJb30BaThCs
OCHOBHBIMH €IMHHUIIAMH U3MEPEHUS 00BEMA;

Pemlare HecnoOXXHbIE 3aJa4d  HA HAXOXKICHUE TE€OMETPUYECKUX BEJIWYHH
B IIPAKTUYECKUX CUTyalUsX.
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TEMATHUYECKOE INTAHUPOBAHUE

5 KVIACC
HanmenoBanue pasnena |KomnuectBo OcHoBHOE OcCHOBHBIE BU/JIBI ICATEIBHOCTH 00YUAIOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypanbHble uyncia. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JIeficTBHS ¢ HATYpAJIbHBIMH
YuCIaMu

CUCTEMA CUHUCIICHUS.
Psin HaTypanbHbBIX
YU CElL.
Hartypansnslii psia.
Yucno 0.
Harypanbnbie uncna
Ha KOOPAWHATHOU
MIPSMOM.
CpaBHeHue,
OKpYIJIEHUE
HaTypaJIbHBIX YUCET.
Apudmernueckue
JIEUCTBUS

C HATypaJIbHBIMHU
yuciaamu. CBoiicTBa
HYJIS IPY CJIOKEHUU
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKECHUH.

NpeAIaraTh U 00CyKAaTh CIOCO0bI YITOPSAOUYNBAHUS YUCE.
MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccnenoBarth cBoiicTBa HaTypanpHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOKECHUH.

Hcnonb3oBaTh NPaBUJIO0 OKPYIVIEHUS HATYPAJIbHBIX YHMCEIL.
BoInoHATH apudMeTHYeCKUe AeCTBUS C HATYPaJIbHBIMU
YUCIIaMHU, BBIYUCIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anuceIBaTh NPOU3BE/ICHNUE B BUJIE CTENICHU, YUTATh
CTETIECHU, MCIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
[I0KAa3aTellb), BBIYUCJIAATH 3HAYCHUS CTEIICHEN.

BbINOJIHATH NPUKUAKY M OLIEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKECHUM, MPeAJIaraTh U MPUMEHATH NPUEMbI IPOBEPKHU
BBIYHCIICHUH.

Hcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHMUS,
pacHpenenuTeIbHOE CBOMCTBO YMHOXEHNS; ()OPMYJIHPOBATH
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IlepemectuTenpHOE
1 COUYETATEIBHOE
CBOMCTBA CJIOKECHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOWCTBO
YMHOEHHUSI.
Jemurenu u
KpaTHBIE YUCTIA,
pa3JIo)KEHUE YuCia
Ha MHO>XKUTEIIH.
Henenue

¢ ocratkoMm. IIpocteie
Y COCTABHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJlbHbIM
MOKa3aTeJeM.
Yucnossie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Penrenne TekCTOBBIX
3a/1a4 Ha BCE
apupMETHIECKIE

U PUMEHATH MPaBUJIAa IPeoOpa30BaHUs YUCTOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH THIOTE3bI, (POPMYJIMPOBATH 0000LICHUS U
BbIBO/IBI 10 PE3YyJIbTATaM IPOBEACHHOTO UCCIEA0OBAHUA.
D®opMyJIHPOBATH ONPeIeICHUSA JICIUTENS U KPATHOTO,
HA3bIBATh JICTIUTEIN U KPATHBIC YUCIIA; PACIIO3HABATDH
IPOCTHIE U COCTaBHbIC YHCIIA; (POPMYJIUPOBATH U
NPUMEHATH NMPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTh OCTATKHU OT JEJIEHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 HAaTYypAJIbHBIX YHACJIAX, IPUBOAUTH PUMEPbI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YUCEIL.
KoHcTpyupoBaTh MaTeMaTH4YeCKHE NPEAT0KEHUSA

C IIOMOIIBIO CBA30K «H», «HII», KECIIH. .., TO... ).

PemaTh TekcTOBBIE 3371a4K apU(PMETUUECKUM CIIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEX/y BEJIMUUHAMU (CKOPOCTb,
BpEMsl, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb U JIp.):
AHAJM3MPOBATH U OCMbICJIUBATDH TEKCT 33/1a4H,
nepegopMyIUpPOBaTh YCIOBHE, H3BJEKATh HEOOXOIUMbBIE
JAHHbBIEC, YCTAHABJIMBATDH 3aBUCUMOCTH MEK/1y BEITUUMHAMU,
CTPOMUTH JIOTUYECKYIO LIENIOYKY PACCYKICHUN.
MoaenupoBaTh X0/ pELICHUS 3a/1a4 C IOMOLIBIO PUCYHKA,
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JICHCTBUS,
Ha JIBIOKCHHE U
MOKYIIKH

CXEMBI, TaOJIUIIBI.

IIpuBoanTh, pa3éupaTh, OLEHUBATH PA3IMUHbIE PEIICHNUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1a4.

KpurHyecku oneHuBaTh MOJIyYE€HHBIN PE3yJIbTaT,
OCYILECTBJIATH CAMOKOHTPOJIb, TPOBEPSISI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTh OIINOKH.

Pemarp 3a1aun ¢ moMomibio nepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS ¢ HCTOPHE pa3BUTHA apU(PMETUKH

Harnsannas reomerpus.
JIvHUM HA IJIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyHY.
JlomaHas.
N3mepenune qimHbl
OTpE3Ka,
METpUYECKHUE
€IMHUILIBI
U3MEPEHUS JJINHBI.

OKpY»HOCTb U KPYT.

IIpakTHueckas
paboTta
«IlocTpoeHue y3opa
13 OKPYKHOCTEN».
VYron. [Ipsamoi,
OCTpBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
W3mepenne yrios.

Pacno3naBarth Ha yepTekax, pUCYHKax, ONMUCHIBATD,
UCITOJIb3Ys] TEPMUHOJIOTHIO, U M300PaKaTh C IOMOILBIO
YEePTEKHBIX HHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIyY,
yIoJl, IOMaHYI0, OKPYKHOCTb.

Pacno3naBath, NpUBOAUTH NPUMePbI 00bEKTOB PEATTBHOTO
MUpa, UMEIOIINX (OPMY U3yUEHHBIX (DUTYP, OLEHUBATDH UX
JIMHENHBIE pa3MEPBL.

Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUISl TIOCTPOEHUS U U3MEPEHMS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHON JJIUHBI, YIOJI,
3aIaHHOM BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO pajuyca.
N3006paxkath KOHPUTypaLIMK TEOMETPUYECKUX (PUTYD

13 OTPE3KOB, OKPYKHOCTEM, X YACTEN HA HEJJTMHOBAHHOU U
KJIET4aToM OyMare; nmpeajiaratb, ONMChIBATH M 00CYKIATh
CIoco0bl, AJTOPUTMBI ITOCTPOCHUSI.

Pacno3naBaTh U H300pakaTh HAa HEIMHOBAHHOMN U
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[IpaxkTrueckas
pabota
«IlocTpoenue
YIJIOB»

KJIeTYaTOU OyMare mpsiMoii, OCTpbIii, TyHIOW, pa3BEPHYTHII
YIJIbl; CPABHMBATH YTJIbI.

Bb1uMcasTh IMHBI OTPE3KOB, JTOMAaHBIX.

IoHnMAaTh M MCIOJIb30BATH NIPU PelIeHUN 32124
3aBHCUMOCTH MEXAY €AUHUIIAMH METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCSA C HEMETPUUECKUMH CUCTEMaMU Mep;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €AUHUIAX U3MEPEHHUS.
HUccnenoBarh GUrypsl 1 KOHPUTypaLHK, UCIIOJIB3YSI
M(ppOBBIE peCypChbl

OOGBIKHOBEHHBIE APOOH

48

Jpo6s. [IpaBuibHbBIC
U HEeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO Jpo0OH.
CpaBHeHue apo0ei.
Cnoxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npoOeii. CmenianHas
JpoOb. YMHOXKEHUE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Pemienne TekCTOBBIX
3a/1a4, COACpIKaIIUX
npobu. OCHOBHBIC

MopeanpoBarthb B rpaguueckoil, npeIMETHON (popMme,

C ITIOMOIIIBIO KOMIIBIOTEPA ITOHATHS U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JPOOBIO.

YuraTh ¥ 3aNIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOUMBAHUS JPOOEH.

N3006paxkaTh 0OBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPAMHATHOM NMPAMON; MCIO0JIb30BATh KOOPANHATHYIO
NPSAMYIO 1J1s1 CpaBHEHUS JpOo0ei.

P®opMyIHPOBATH, 32AIIMCHIBATH € IOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JUIsl COKpaIlEHUs1 JpoOeit U MpUBEIECHUS
ApoOu K HOBOMY 3HAMEHATEITIO.

IIpeacraBasiTh CMEIIaHHYIO APOOb B BUJIE HEMIPABUIILHOM U
BBIJICJISITH LETYI0 YaCTh YKCIIa U3 HEMPABUIBHOU JIPOOH.
BoinoHATHL apudmMeTnyecKkue 1ecCTBUA

C OOBIKHOBEHHBIMH JPOOSIMI; MPUMEHSITH CBOICTBA
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3a/1a4uu Ha JpoOHu.
[Tpumenenue OyKkB
JUIS 3aIICH
MaTeMaTUYECKHUX
BBIPAXEHUU U
MPEIJIOKEHU N

apu(PpMETHICCKUX ACHCTBUHN IS pallHOHATH3AIIAN
BBIYHCIICHUU.
BbINOJHATH NPUKHUIAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM;

npeniaraTb U IPUMEHSITh NPUEMbI IPOBEPKH BbIUUCICHUN.

IIpoBoauTH McC/IeIOBAHUSA CBOWCTB JpO0OEii, OomUpasich

Ha YUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS

0 1po0siX, MPUBOAUTH NPUMeEPBHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHU.

PemaTh TEKCTOBBIE 331a4H, COJEpKAILME IPOOHBIE TaHHbIE, U
3a/1a4M Ha HAXO0KJICHUE YaCTH LIEJIOr0 U LENOT0 MO €ro 4YacTH;
BBISIBJIATH UX CXOACTBA U PA3JIUYHA.

MoaeaupoBaTh X0/ pEIICHUS 331a4¥ C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTk, pa3duparhb, OLEHUBATH PA3JINYHbIC PELICHMUS,
3aIIMCHU PEIICHUHN TEKCTOBBIX 3a7a4.

Kpurnyecku oneHMBaTh [TOJYYEHHBIN PE3yNbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLITHOKH.
3HAKOMUTBCH C UCTOPHUE pa3BUTHS apuPMETHKU

Harnsnnas reomerpus.
MHOroyroJIbHUKH

10

MHOroyroJIbHUKH.
YeThIpeXyTOJIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, NCMOJIB3YS TEPMUHOJIOTHIO, H300PaXKATH

C MOMOIIIbIO YEPTEHKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTHL NpUMeEPbI 00HEKTOB PEATBHOTO MUPA, UMEIOLTUX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOJILHUKA, KBaIpaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMM

Ha HEJIMHOBAaHHOU
Ooymare.
TpeyronpHuUK.
[Tmomane u
MIEpUMETP
PSIMOYTOJIbHUKA U
MHOT'OyT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€IUHUIIBI
U3MEpEHUS
TTOLIA/IH.
[lepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLEHUBATH X JTUHECUHBIE Pa3MEPHI.
BpIyuCasTh: IEPUMETP TPEYTOIBHUKA, TPSIMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJleTYaTOM OyMare KBajapar u
MPSAMOYTOJBHUK C 3aJJaHHBIMU JJIMHAMHU CTOPOH.
HccnenoBarh cBOMCTBA NPSMOYTOJIbHUKA, KBaJIpaTa IMIyTEM
AKCTIIEPUMEHTA, HAOIIOICHNS, U3MEPEHHUSI, MOJICIIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAIpaTa v MPSIMOYTOJIbHUKA.
KoncTpyupoBats MaTeMaTHYeCKHE NMPEAT0KEHUS

C TTIOMOIIIBIO CBS30K «HEKOTOPBINY, «1H000i». PacnozHaBaTthb
WCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCUMOCTD TUIONIAM KBAPATA OT JJIUHbI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOW CETKHU ISl IOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH MX TLJIOMIA b, pa30UBaTh
(burypsl Ha PSIMOYTOJILBHUKHA U KBAJIPAThl U HAXOJIUTh UX
MJI0IIA Ib.

BripaxkaTh BeTUUMHY TJIOIIAN B PA3TUYHBIX €AUHUIIAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEp, IOHUMATDH U
HCMOJIb30BATh 3ABUCMMOCTH MEKy METPUUECKUMU
€IMHHUIIAMH U3MEPEHUS TUIOIIAIH.
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3HAKOMHUTBHCSI ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
NepuMeTpa B MPAKTHUECKUX CUTyarusaX. Pemars 3agauu

U3 peabHOM KU3HU, MPeAJIaraTh U 00CYKAaTh pa3jimyHbIe
CIOCO0BI PEIICHUS 3a/1a4

JlecsTuunbie 1pooH

38

JlecsTuuHas 3aluCh
npobeti. CpaBHEHHE
JeCITUIHBIX
JpOOeid.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
OxkpyriieHue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoACpIKaIINX
npobu. OCHOBHBIE
3aJlayu Ha Ipolu

IIpeacTraBiasiTh 1€CATUYHYIO IPOOb B BHJI€ OOBIKHOBEHHOI,
YUTATh M 32N CHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxathb necATUYHBIE IPOOH TOUKAMHU HA KOOPJUHATHOM
MIPSMO.

BbIABJIATH CX0CTBA M Pa3JIUYHUsI TPABWIT apUYMETHICCKUX
JEUCTBUMN C HATYPAIbHBIMHU YHCJIAMU U ACCATUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BoinosHaTh apudmernyeckue ASHCTBUS C AECATUYHBIMU
JIpoOSIMU; BBINOJIHATH NMPUKHUAKY U OLIEHKY pe3yiIbTara
BBIUMCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETUUECKUX ACHCTBUI

JUISL palliOHATIM3alUK BEIYUCIICHU.

IIpyMeHATH MPABUIIO OKPYIJIEHUS JCCATUYHBIX APOOEH.
IIpoBoaUTH MCCJIEIOBAHUSI CBOMCTB JICCATUIHBIX IPOOCH,
OTUPAsICh Ha YKCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIC

C MMOMOIIBIO KOMITBIOTEPA), BBIIBUT'ATh TUNOTE3bI U
MPUBOJUTH UX OOOCHOBAHMSI.

Pacno3naBaTh HCTUHHBIC U JIOXKHBIE BBICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH NPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUIA.
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PemaTe TEKCTOBBIE 3a/1a4H, COAEPKALLME TPOOHBIE TAHHBIE, U
Ha HaXOXKIECHUE YaCTU LEJIOr0 U LIEJIOT0 TI0 €ro YacTH;
BBISIBJIATH UX CXOACTBA U Pa3/IH4H1.

MoaeaupoBaTh X0/ pELICHHS 33a4H C TOMOIIBIO PUCYHKA,
cxemsbl, Ta0smupl. IlpuBoanTs, pa3oupars, OEHNBATH
pa3InuYHbIC PELICHNUs, 3alIUCH PELICHUI TEKCTOBBIX 3a1a4.
OnepupoBath ApOOHBIMH YHCIIAMHU B PEAJIbHBIX )KU3HEHHBIX
CUTyalUsX.

Kpurnyecku oneHMBaTh OJy4EHHBIN PE3YJIbTaT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET

Ha COOTBETCTBUE yCIIOBUIO, HAXOUTh OLLIUOKHU.
3HAKOMMTBCS ¢ HCTOPHE pa3BUTHA apU(PMETUKH

Harnsanas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxenue
MHOTOTPAHHHUKOB.
Monaenn
MPOCTPAHCTBEHHBIX
TeN.
[IpsAMOYTOJIBHBIN
napajuielenunen,
Ky0. Pa3BepTku KyOa
U napaJijiesienunena.
IIpakTrueckas
pabora «Pa3BepTKa
KyOa».

O0neM KyOa,

Pacno3HaBaTh Ha yepTexKax, pUCyHKAX, B OKPY KaK0leM
MHpe [IPSMOYTOJIbHBIN Napauienenunen, Kyo,
MHOTOTPAaHHUKH, ONNMCHIBATh, HCI0JIb3Ysl TEPMHUHOJIOTHIO,
OLIEHMBAThb JIMHEIHBIE Pa3MeEpHI.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATTLHOTO MUPA, UMEIOLIUX
(dbopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Mapajlieienurea,
KyOa.

N3o00pakaTth Ky0 Ha KJleTyaToi Oymare.

HccnenoBathb cBoiicTBa Ky0a, MpsSMOYTrOJIbHOTO
napajuienenuneaa, MHOrorpaHHUKOB, UCIIOJIb3YSI MOJIEIH.
Pacno3naBath 1 H300paxaTh pa3BEpTKH Kyda u
napajuienenunena. MoaeanpoBathb KyO U mapajieienumnes]
n3 OyMaru u rnpoyrx MaTepuagoB, 00bACHATH CIOCO0
MOJEJINPOBAHUS.
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PSAMOYTOJIBHOTO
napajuiesenuIena

HaxoauTb u3mMepeHus, BBIMMCIAATD IUI0IIAb [IOBEPXHOCTH;
00BEM Ky0a, IPSAMOYTOJIbHOIO NapaJUIeIeIUIeNa;
HCCJIe0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pedpa, BBIIBUTaTh U 000CHOBBIBATH THIIOTE3Y.
Ha0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty TOHATHIMHU
oM U 00beMa, IEpUMETPa U TUIOIIAIU TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKAa3bIBAaHUS

O MHOTOTPaHHUKAaX, HPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMSA 1 OTPULIAHUS BBICKA3bIBAHUI.
Pemars 3aga4m U3 peaabHON KU3HU

[ToBTOpeHue u 0600IIEHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITHH
U METOJIOB Kypca

5 xiacca,
000011IeHrE 3HaHUH

BoeruncasTh 3Ha4eHNS BBIPAXKECHUN, COAEPKALLNUX
HaTypajbHbIE YUCJIA, 0OBIKHOBEHHBIC U JIECSITUUHBIC IPOOH,
BBITIOJIHATH MPE0OPA30BAHMS YHCEIL.

Bri0upaTth cniocod cpaBHEHHUS YKCEIl, BEIYUCICHUH,
NPUMEHSATH CBOICcTBa apu(MEeTUUECKUX JTCUCTBUI

JUISL PAMOHAIN3ALMY BBIYUCIICHUN.

OcyuiecTBIsITh CAMOKOHTPOJIb BBINOJHAEMBIX T1EUCTBUNA U
CaMOIPOBEPKY PE3YJIbTaTa BHIYUCICHUMN.

Pewmiare 3aga4u U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PEIICHUS 3a]1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

Pemiath 3aga4mn pasHbIMH C1IOCO0aAMH, CPABHUBATD -
CIoOCo0bI pelICHU 33/1a4d, BHIOMPATH PANIMOHAJIbHBII
Crocoo

OBHIEE KOJIMYECTBO
YACOBIIO ITPOI PAMME

170
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6 KJIACC

Hanmenosanue pasnena |Kommuectso OcHoOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YUAIOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
HarypanbpHble uncia 30 Apudmernyeckue BoinoyHaTh apudpMeTHYecKHe 1eiiCTBUA C MHOIO3HAYHBIMU
JEUCTBHUS HATypaJIbHBIMHU YHUCIIAMH, HAXOAMTh 3HAYEHHM S YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHHI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATD
HaTypaJIbHbIMU 3HAYEHHS BBIPAKECHUH, COACPKALIUX CTEIICHU.
yucnamu. YucioBble | BBINOJHATH NPUKHUAKY H OLEHKY 3HAUCHHUI YACIOBBIX
BBIPAKEHUS, BBIPAKECHUI, IPUMEHATH MPHUEMBI IPOBEPKHU PE3yJIbTATA.
HOPAJIOK JEHCTBUH, Hcnonb3oBaTh NpH BHIYUCIEHUAX IEPEMECTUTETHLHOE U
HCIIOJIb30BaHUE COUYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKECHUS,

cko0ok. OkpyrieHue
HATypaJbHBIX YHCEIL.
JlenuTenu u KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMI JEeIUTEND U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenuMocCTh CyMMBI U
IIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpenenuTeIbHOEe CBOWCTBO YMHOKEHUS OTHOCHTEIIHEHO
CJIOEHUS, CBOMCTBA apU(PMETUUECKUX JIEUCTBUM.
HccaenoBaTh 9nCIOBBIC 3aKOHOMEPHOCTH, TIPOBOJIUTH
YHCIIOBBIC DKCTIEPUMEHTHI, BLIIBUTaTh M 000CHOBBLIBATH
THNIOTE3bI.

@opMyJIMpPOBaTh ONpeieeHusl JSITUTENS U KPaTHOTO,
HauOOJIBIIETO OOIIETO JACIUTENS U HAaUMEHBIIIETO 00IIEero

KpaTHOT' O, IPOCTOI'0 1 COCTABHOT'O YHUCCII; UCIIOJIb30BATh OTHU

MOHATHS IPH PELICHUN 3a]1a4.

IIpuMeHATH AaATOPUTMBI BEIYHCIICHUS HAMOOJIBIIIETO OOIIETO

JICUTENS] U HAMMEHBIIIETO 0011ero KpaTHOTO ABYX YHCET,
ITOPUTM PA3JI0KEHUS YMCIIa Ha TPOCTHIE MHOKUTENH.
HccnenoBath yciaoBus JeIUMOCTH Ha 4 1 6.
HccaenoBars, 00cykaaTpb, GopMyaupoBaTh U
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000CHOBBIBATH BBIBO/I O YCTHOCTH CYMMBbI, IPOU3BEICHHUS:
JIBYX YETHBIX YUCE, IBYX HEUECTHBIX YHUCIIE, YCTHOTO U
HEUYETHOI'O YUCET.

HccaenoBath CBOMCTBA ICIMMOCTH CYMMBI M TIPOU3BEACHUS
YU CEJL.

IIpuBoAUTH NpUMeEPBI YUCET C 33JaHHBIMH CBOMCTBAMH,
Pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBaX YMCEN, ONMPOBEPraTh HEBEPHBIE YTBEPIKICHUS
C IOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpyupoBars MaTeMaTHYeCKHE NMPEAT0KEHUSA

C OMOILBIO CBSI30K «W», KAIIN», KECIIH. .., TO.. ..

Pemarb TeKCTOBBIE 3a/1a4, BKIIOYAOIINE MOHITHUS
JETUMOCTH, apu(PMETHUUECKUM CIIOCOOOM, UCTIONB30BaTh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0/ pELICHHS 33a4H C TOMOIIbIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3zdouparb, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3alUCHU PEIIEHUH TEKCTOBBIX 3a7ay.

Kpuruvecku onieHMBaTH MOJTYUYECHHBIN PE3yJIbTaT, HAXOAUTh
OIIUOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnas reomerpus.
[IpsiMbIe HA TUIOCKOCTH

[TepniennuKysipHbIE
IIpsIMBIE.
[TapayienbHbie
IIpsIMBIE.
Paccrostnue mexny

Pacno3HaBaTh Ha yepTekax, pUCyHKaX CIyyau B3aUMHOIO
PacIoOJIOKEHUS ABYX MPSAMBIX.

N3006paxkath ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTYaTol OyMmare JiBe IepeceKarouecs
IpsIMBbIE, IBE MapajlIebHbIE MPSMBIE, CTPOUTH MIPSIMYIO,
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JIBYMsI TOUYKAMH,

OT TOYKH JI0 IIPSIMOH,
JUIMHA MapuipyTa

Ha KBA/IpaTHOU CETKE

IIEPIICHIUKYJISIPHYO JAHHOU.

IIpuBoguTh mNpUMepbI NAPATUICIBHOCTH H
NEPHEHANKYJISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX NIEPIEHIUKYIISIPHBIE U
napajuienbHble CTOpoHbl. M300paskaTh MHOTOYTOJBHUKH
C IapaJuICIbHBIMU, IEPIIEHIUKYISIPHBIMUA CTOPOHAMM.
HaxoauTh paccTosiHue MEXY ABYMs TOUYKaMH, OT TOUKH
JI0 IPSIMOM, JUITMHY ITyTH Ha KBaJPaTHOW CETKE, B TOM YHUCIIE
UCIIOJIb3Ys IU(PPOBBIE PECYPCHI

Hpobu

32

OObIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpareHue 1po0ei.
CpaBHeHuE U
yHOPSI0UYUBAHUE
TpoOeii.
Hecsatuunbie qpodu
U METpHYecKas
cucTeMa Mep.
Apudmernyeckue
JEUCTBUSA

¢ OOBIKHOBCHHBIMH
U JICCSITUIHBIMU
TPOOSIMH.
OTtHouEeHuE.
JleneHue B JaHHOM

CpaBHUBATH U YIOPSA0YMBATH APO0OH, BHIOMPATH CIIOCO0
CpaBHEHUS IPOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIC B BUJIC ICCATUYHBIX, MCIO0JIb30BATH
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS TPOOHBIX YHCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOB30BaTH JIECSITUYHBIC
JIpoOu mpu peoOpa3oBaHUN BEIUYMH B METPHUECCKOMN
CHUCTEME MEP.

BoinoHATHL apudgmMeTnyecKkue 1eCTBUA

C OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITIOTHATh
npeodpa3oBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apuPMeTHUECKUX ACHUCTBUM IS palliOHATU3aIIuN
BBIYMCIICHUU.

CocTaBasiTh OTHOIICHUS U MPONOPLIMU, HAXOAUTH
OTHOUIEHUE BEJIMYUH, ACIUTh BEJIMYMHY B JAHHOM
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OTHOIIICHUH.
Macmita0,
IPOTIOPIIUSL.
ITonsATHEe mponeHTa.
Brruncnenne
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYMHBI 110 €€
MIPOIICHTY.

Penrenne TeKCTOBBIX
3a7a4, CoAepKaIIux
JPOOU ¥ TPOIEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ IMaMeTpy»

OTHOLIEHUH.
HaxoauTb 3kcniepuMeHTAJBLHBIM IYTEM OTHOILIECHUE ITTUHBI
OKPYKHOCTH K €€ THAMETPY.

HNurepnpernpoBarh MacmTad Kak OTHOILICHUE BETUYMH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIIATH PACCTOSIHMS,
UCIIOJIb3Ys MacITao.

OO0BSACHATD, YTO TAKOE MPOLICHT, YIOTPEOIIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpamaTh NpoLEHTHI B IpO0SX U
JpoOU B MPOLIEHTaX, OTHOIIEHHUE JBYX BEJIMUYUH B IMPOLICHTAX.
BbI4ucJATh IPOLEHT OT YKUCIIa U YKCIIO MO €T0 MPOLICHTY.
OKpyrasith 1poOu 1 IPOLEHTHI, HAXOUTh MPUOITMKEHUS
YHCElL.

PemaTh 3a1a4u Ha 4YacTH, POLIEHTHI, IPONOPLUH,

Ha HaXOXKJIeHUEe ApoOu (TTPOLIEHTA) OT BEJIMUYUHBI U BETUYUHBI
1o e¢ ApoOu (TIPoIeHTY), Ipodu (MPOIeHTA), KOTOPHIN
COCTaBJISIET OJHA BeJINYMHA OT Apyrou. Il puBoauTs,
pa30upaTh, OLIEHMBATH PA3JIMYHbIC PEILICHHUS, 3aITUCH
PEIIEHUN TEeKCTOBBIX 3aa4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OTIpeETATh HAauOOJIbIIIee U HAUMEHBIIIEE

U3 MIPEACTABIICHHBIX IAHHBIX

Harnsgnas reomerpust.
Cummerpus

OceBas cuMmMmeTpus.
LenTpanbHas
CUMMETpHUSL.

Pacno3HaBaTth Ha yepTexax U U300PAKEHUAX, H300PaKATH
OT PYKH, CTPOUTH C TOMOIIBIO HHCTPYMEHTOB (DUTYPY
(0Tpe30K, JIOMaHy10, TPEYTOJIbHUK, IPSAMOYTOJIbHUK,
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[TocTtpoenue
CUMMETPUYHBIX
¢uryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpus

B IPOCTPAHCTBE

OKPYHOCTb), CAMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MIPSIMOW, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MHPE.
MopenupoBathb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJIBHO MPSAMOIl; KOHCTPYHPOBATH F€OMETPHUECKUE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPHUH, B TOM
YKCIIEe C MOMOUIBIO HU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA N3YUYEHHBIX (PUTYp, CBSI3aHHBIE

C CUMMETpHEH, UCTI0NIb3Ysl SKCIIEPUMEHT, HaOII0/ICHNUE,
MOJEIINPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CAMMETPUH QUTYP

Bripaxkenus ¢ 6ykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTeMaTH4YECKHUX
BBIPAKCHUU U
NPEAJIOKEHNMN.
bykBeHHbIE
BBIPAKECHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI 151 0003HAYCHHS YUCE, TTPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBECHHBIC
BBIPAKEHUS 110 YCIIOBUIO 3aa4H.

HccnenoBaTh HECIOKHBIEC YUCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBHI JIJISI KX 3aITUCH.

BbIuucjasaTh YucI0BOe 3HaUCHUE OYKBEHHOT'O BBIPAYKEHUS
MIpH 33J]aHHBIX 3HAYEHUAX OYKB.

3annceiBaTh POPMYJIBI: IEPUMETPA U TUIOLIAN
MPSIMOYTOJIbHUKA, KBaJpaTa; IJIMHBI OKPYKHOCTH, ITOIIAIH
KpPYyTa; BBINOJIHATH BHIYUCJIEHHS 110 dTUM (PopMyiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAIONINE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH: CKOPOCTh, BPEMSI, pPACCTOSIHHE; 1IeHa,
KOJIMYECTBO, CTOMMOCTD; TIPOU3BOIUTEITLHOCTD, BpEMS, 00HEM
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KOMITOHEHTA. PabOThI; BHIMOJIHATH BEIYUCICHUS IO 3TUM (hopMyiaMm.
DopMyisl HaxoauThb HEU3BECTHBINM KOMIIOHEHT apu(PMETHUECKOTO
NEeUCTBUS
Harnsgxas reomerpust. 14 YeThIpeXyTOJIbHUK, MN300paxkaTh Ha HEJIMHOBAHHOM UM KJIETYATOM Oymare
@urypsl Ha IIIOCKOCTH MIPUMEPHI C UCIIOJIb30BaHUEM YEPTECKHBIX NHCTPYMEHTOB
YCTBIPEXYTOJIBHUKOB. | YETHIPEXYTOJbHUKH C 3a/IaHHBIMU CBOMCTBAMH:
[IpssMOYTOJIBHUK, C apajuieIbHbIMH, EPIICHANKYISIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMarOHaJICH.
N3mepenne yrios.
Buanl
TPEYTOJIbHUKOB.
[IepumeTp
MHOTOYTOJIbHHUKA.
[Tnowmane ¢urypsl.
DopMyisl
nepumeTpa u
TUIOLIAAN
OPsIMOYTOJIBHHKA.
[TpubnuxeHnoe

HN3MCPCHUC IIIOIIaan

¢uryp.
[IpakTnueckas

CTOPOHaMHU, MPSIMBIMU YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronsHuk. [lpeanarars U 00CyKaaTh C0OCOObI,
AJITOPUTMBI ITIOCTPOECHUS.

UccaenoBath, HCIOIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBapaTa,
pa30uBatTh Ha TPEyrobHUKU. OO0CHOBBIBATDH, ONPOBEPraTh
C MMOMOIIbIO KOHTPIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIbHUKE, KBaApaTe, paclo3HABaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepaTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbL,

B TOM YHCJI€ B MHOTOYT'OJIbHUKE, CDABHMBATD YTJIbI,
Pacno3HaBaTh OCTPHIC, IPSIMbIE, TYIIbIE, Pa3BEPHYTHIE YIJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTrOJbHUKH.

BouIuucasiTh IepUMETp MHOTOYTOJIbHUKA, MIIOIIAb
MHOTOYTOJIbHUKA pa30MEHHEM Ha MPSIMOYTOJIbHUKH,
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pabora «Inomaas
KpyTa»

Ha paBHbBIE (PUTYPHI, HCTIOIB30BATh METPUICCKUE €TUHUIIBI
MU3MEPEHUS JJIMHBI U TUIOMIAIH.

Hcnoab3oBaTh NpUOJINKEHHOE H3MEPEHHe IJTUH U
TUIOIIAEH Ha KieTyaToi Oymare, MpuOIMKEHHOE U3MEPEHHE
JUTUHBI OKPYKHOCTH, IUIOIIAINA KPyTra

[lonoxxurenbHbIC U

OTpHULATCIILHBIC YHCJIA

40

Llenpie yncna.
Monayne yucia,
reoMeTpudecKas
HMHTEpIIpeTalus
MoxyJist. YuciaoBbie
MIPOMEKYTKH.
ITonoxurenpHbIC U
OTpHIIATEIIbHBIE
yucia. CpaBHEHHE
TTOJIOKUTEIBHBIX 1
OTPHUIIATEIIbHBIX
YHCel.
Apudmernyeckue
JICUCTBUS

C MOJI0KUTEIILHBIMHA
U OTpUIATEIIbHBIMU
YHUCIIaMHU.

Pemenne TeKCTOBBIX
3aj1a4

IpuBoauTh NpUMeEpPbI UCIIOJIB30BAHUS B PEATIbHON KU3HU
MOJIOKUTEIIBHBIX U OTPULIATEIbHBIX YUCEIL.

MN300paxkaTth 1ieble YKCIa, MOJOKUTEIbHBIE U
OTPULATEIIbHBIE YMCJIA TOYKAMU HA YUCITIOBOU MPAMOH,
HCII0JIb30BATh YHCJIOBYIO NPSIMYIO JJIsl CDABHEHHUS YU CEIL.
IIpuMeHATH NpaBUIA CPABHEHUS, YIIOPAAOYMBATH LICIIbIC
YKUCIIa; HAXOAUTh MOJIYJIb YHCIIA.

DopMyIMPOBATH MPABWJIA BBIUUCIIEHUS C OJIOKUTEIBHBIMU
Y OTPULIATEIIbHBIMU YKUCIIaMU, HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKAIIMNX TEUCTBUS

C MOJIOKUTEBHBIMHA U OTPULIATEILHBIMH YN CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUJ1s1 IpeoOpa3oBaHusi CyMM U ITPOU3BEICHUI
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[IpencraBienue TaHHBIX

[IpssmoyrosibHas
cUCTeMa KOOpJIMHAT
HAa MJIOCKOCTH.
Koopaunats! Touku
Ha TUIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuatbie u
KpYTOBBIC
JUarpaMMal.
[IpakTnueckas
paborta «IlocTtpoeHue
auarpamm.
Pemenue TekcToBBIX
3a/1a4, COAEPKAIUX
JAHHBIE,

OO0BSICHATH U WIIIOCTPUPOBATH MOHSATHE MTPSIMOYTOJIBHOM
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKHU U (GUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnmosib3oBaTh HHpOpMaLKIO,
MPEJCTABICHHYIO B Ta0IUIAX, HA AUArpaMMax Jijisl peleHUs
TEKCTOBBIX 3aJ1a4 U 33/1a4 U3 pEaJbHON KU3HU

MPEJICTABJICHHBIC

B Ta0IUIIAX U

Ha rarpaMmmax
Harnsnnas reomertpusi. [IpstMOyTOJIBHBIM Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, OMMUCHIBATH
®urypsl B NPOCTPAHCTBE napasieenumne, MUpaAMUy, TPU3MY, [IUIUH]IP, KOHYC, 11ap, H300pasaThb UX

KyO, mpu3ma,
nupamMmuaa, KOHycC,
IIWIMHJP, 1I1ap U
cthepa.
N3obpaxkenue

OT pyKH, MOAeJTUPOBATH U3 OyMaru, MiacTHINHA, TPOBOJIOKH
u 1p. [lpuBoauTH NpUMepbI 0OBEKTOB OKPYIKAIOILIETO MHPA,
UMEIOINX (OPMbI HA3BaAHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAJANYC U JUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepnl
pa3BEPTOK
MHOTOI'PaHHUKOB,
UJIMHIPA U KOHYCA.
[IpakTnueckas
paborta «Co3nanue
MOJIeJIen
MIPOCTPAHCTBEHHBIX
burypm».

ITonsTne oOBEMA;
€IUHUIIBI U3MEPECHHUS
oobema. O0beM
IPSIMOYTOJIEHOTO
napaijiesienurnena,
Ky0a, popmyiibl
o0BeMa

N3yuaTsb, NCMIONB3Ys SKCIIEPUMEHT, HAOJI0ICHNE, H3MEPEHHE,
MOJICJIUPOBAHUE, B TOM YHUCJIE KOMITBIOTEPHOE, U ONMUCHIBATH
CBOIiCTBa HA3BaHHBIX TEJI, BHISBJSTH CXOJACTBA U
Pa3IHYUs: MKy MUPAMUION U IPU3MOIT; MEXTY
AJIUHAPOM, KOHYCOM U IIIapOM.

Pacno3naBaTh pa3BepTKH NMapajvieenumneaa, Kyoa, mpu3Mel,
UpaMUIbl, KOHYycCa, ITUINHAPA; KOHCTPYUMPOBAThH TaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

Co31aBathb Mo/1eJIM POCTPAHCTBEHHBIX QUTYp (13 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh Ha MOeNAX: JUTUHBI pEOEP MHOTOTPAHHUKOB,
JTUaMeTp Iapa.

BoiBoauts popmysty o0bEMa IPSIMOYTOJIBHOTO
napajuieienunesaa.

BoruuciasaTts no popmyaam: o0bEM IPSIMOYTOIILHOTO
napajuienenuneaa, Kyoa; uCroyib30BaTh €IMHUIIBI U3MEPEHUS
00b¢Ma; BBIYMCIATH 00BEMBI TEJI, COCTABICHHBIX U3 Ky0OOB,
napaieIeIIeI0B; pelaTh 3a1a4M C peaTbHbIMH JaHHBIMH

[ToBTOpEeHue, 0000IICHUE,
CHCTEMaTH3aIus

20

[ToBTOpEeHuE
OCHOBHBIX MOHSATHUI
U METOJIOB KYpPCOB 5
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HAHUHU

BoerunciasaTh 3Ha4eHNs BBIPAKECHUMN, COAEPKALLNX
HaTypaJbHBIE, LIETIbIE, TOJIOKUTEIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHbBIE U AECATUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YUCE U BHIPAKEHUH.

Bri0upaTh c1iocod cpaBHEHHUS YKCEIl, BBIYUCICHUH,
NPUMEHSTh CBOIiCTBA apu(METUUECKUX JTCUCTBUI

JUISL pallMOHAIN3aLNH BEIYHCIICHU.
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Pematp 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHue 3HAHUA JIJIs1 pEIICHUS 3a1a4 U3 IPYTUx
MPEMETOB.

PemaTp 3a1a4u pa3HbIMHU cCIOCO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3aa4H.

OcyuiecTBIsATD CAMOKOHTPOJIb BBIIOJHAEMBIX IEMCTBUN U
CaMONPOBEPKY pe3yJIbTaTa BEIUMCICHUN

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

170
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OEJIEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIINCKA

AnreOpa sIBIII€TCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa o0ecreynBaeT M3yuyeHUe JIPYTuX JAMCIMIUIAH, KaK €CTeCTBEHHO-HAYYHOTO, TaKk U
T'YMAaHUTAPHOTO IIUKIIOB, €¢ OCBOEGHHWE HEOOXOAUMO ISl MPOAODKEHUST 00pa3oBaHUsl U
B IIOBCEIHEBHOW >KM3HU. Pa3zBuTue y oOydaronmmxcss Hay4YHBIX MpeJCTaBICHUN
O TPOUCXOXKJIEHUU U CYIIHOCTH airedpanueckux abcTpakiuii, crocode OTpa)KeHUs
MaTEeMaTUYeCKOM HayKOW SBJICHMA M TPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICIUPOBAHMS B HAYYHOM TMO3HAHWU U B MPAKTHUKE CIIOCOOCTBYET
GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAyeCTB MBIIUICHUS, HEOOXOIUMBIX
JUTSI aJjanTaliiy B COBpeMeHHOM 1udpoBom ob1iectse. M3yuenue anredbpsl obecrieunBacT
pa3BUTHE YMEHHS HaONIOAaTh, CpPaBHUBATHb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUS W BBIBOJBI, (popmynupoBaTh yTBepxkAcHUs. OCBOCHHE Kypca alreOpsl
oOecrieynBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIMIUXCSA: OHHM HCIONB3YIOT
JNEAYKTUBHBIE W HWHIYKTUBHBIE pACCYXKIEHUSA, O0000IEeHne U KOHKPETH3AIIUIO,
abctparupoBanue u aHanoruro. OOydeHue anredpe mpeanoaaraeT 3HauuTeNIbHbIN 00BEM
CaMOCTOATENLHON NIEATETHOCTH O0YYaloIIUXCsl, TOITOMY CaMOCTOSTEIIbHOE pelIeHue
3a/1ay SBJISIETCS peayin3aliueit AesTeIbHOCTHOTO IPUHITUIIA O0yUCHUS.

B crpykType mporpammbl yueOHOTO Kypca «Airedpa» i OCHOBHOTO OOIIETO
0o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUUYECKUE JTUHUU:
«Ywucna v BBIYUCIICHUS», « ANreOpandeckue BEIpaXeHUs», « Y paBHEHHS U HEPABEHCTBAY,
«Dynkmumy. Kaxmas U3 3TUX CcoAepKATEIbHO-METOAMYECCKUX JIMHUN pPa3BUBACTCS
Ha TPOTSHKEHUU TPEX JIET M3YYCHHS Kypca, B3aUMOJCHCTBYS C APYTHMH €TO JIMHHSIMHU.
B xozae nzyuenust yaeOHOTO Kypca 00ydaromuMcsi TPUXOAUTCS JOTHUSCKU PaCcCyXK1aTh,
WCITOJIB30BaTh TCOPETUKO-MHOKECTBEHHBIM S3bIK. B CBSI3W € 3TUM B TIPOrpamMmy
y4eOHOro Kypca «Anredpay» BKIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, TPEACTaBICHHBIC
BO BCEX OCHOBHBIX paszjlieJlax MaTeMaTUYeCKOro OO0pa30BaHHMS U CHOCOOCTBYIOIIWE
OBJIQJICHUIO OOYYaIOIIUMHUCS OCHOB YHHBEPCAJIHHOTO MaTEMAaTHYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHON 0COOEHHOCTBIO YUeOHOT0 Kypca « Anredpay siBaseTCs
€ro MHTCTPUPOBAHHBINA XapaKTep.

Conepxxanue TUHUU «YuCaa U BEIYUCICHUS CIY>KUT OCHOBOM ISl JallbHEHIIETO
W3YUYCHUS MaTeMaTHUKH, CIIOCOOCTBYET PAa3BHUTHIO Y OOYYaIOIIUXCSA JIOTHYECKOTO
MBIIIICHUs, (OPMHPOBAHUIO YMEHHs II0Jb30BAaThCS  aJITOPUTMaMH, a TaKKe
NPUOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Jii MOBCEIHEBHON >KHU3HHU.
Pa3BuTHe MOHATHS O 4YKClIe HA YPOBHE OCHOBHOIO OOIIEro o0O0pa3oBaHUs CBSI3aHO
C palMOHAIBHBIMU W HUPPALMOHAJIBHBIMHU YHCIaMU, (OPMUPOBAHUEM MPEACTABICHUN
O JEHUCTBUTEIBLHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YHUCJIOBOW JIMHUM OTHECEHO
K cpelHeMy 00111eMy 00pa30BaHHUIo.
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Copepxanue 1ByX anreOpanuecKkux JIMHUN — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOydYaromUXCs
MaTEMaTUYECKOro armapara, He00OX0UMOr0 JIJIsl peIIEHU 3a/1a4 MaTEMATUKH, CMEXHBIX
OpEeIMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe OCHOBHOro oOIiero
oOpa3oBaHMsl y4eOHbII MaTepuan TpYNIUPYETCS BOKPYT pallMOHAIbHBIX BBIPAXKEHUU.
AnreOpa JIEeMOHCTpUPYET 3HAYEHUE MaTEeMaTUKU KAaK s3bIKa IS IOCTPOEHUS
MaTEeMaTUYECKUX MOJEIICH, OITMCaHUs IIPOLIECCOB U SBJIICHUN peanbHOro Mupa. B 3agaun
oOyueHus anredpe BXOAT TaKKe JaIbHEHIIIee Pa3BUTUE aJITOPUTMUYECKOTO MBIIILIICHUS,
HE00XOJIMMOTr0, B YaCTHOCTH, /U1l OCBOEHHUS Kypca HH(OPMATUKH, U OBJIaJICHUE HABBIKAMU
JNENyKTUBHBIX paccyxaeHuid. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanue (QYHKIMOHAJIbHO-TpaUUYECKON JIMHUM HaLEJICHO Ha MOJIy4YeHHE
OOy4JaronMMHUCS 3HAHUM O (QYHKUUSAX KaK BaXHEHIIEH MaTeMaTUYeCKOH MOJAeNn
JUISL ONMCAHMSI M MCCIIEOBAHUS PAa3HOOOpA3HBIX MPOLIECCOB W SIBJICHUW B MPUPOJE U
obmectBe. M3yueHue maTtepuana CIOCOOCTBYET PA3BUTHIO Y OOYYaIOIIMXCS YMEHUS
WCITIOJI30BaTh PAa3jIMYHbIC BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIaJ B (popMHpOBaHUE MPEACTABICHUN O POJIU
MaTE€MaTUKHU B Pa3BUTUU UUBUIIU3ALNH U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 knaccax m3yvaercs ydeOHbI Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3fenbl coiepxkanus: «Yucna u
BBIUUCIICHUSD), «AJreOpandecKkue BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUW.

OO6miee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX Jisi H3Y4Y€HUs Y4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 waca B Henmeno), B 8 kiacce —
102 yaca (3 yaca B Henemo), B 9 kiacce — 102 vaca (3 yaca B Hefel0).

COJAEPKXAHUE OBYUYEHUA

7 KIIACC
Yuciia v BBIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIC, TIEPEX0] OT OAHON (DOPMBI 3aITUCH APOOEH K
npyroi. lloHsiTue panUMOHAIBLHOIO YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSJOYUBAHUE
pallMOHANIBHBIX Yucesl. ApudMETHYECKHEe JEeUCTBUS C PANMOHAIBHBIMU YHCIIAMH.
Pemenue 3ama4 u3 peaabHOM MPAaKTUKUA HA 9aCcTH, Ha IPOOH.

Crenenb ¢ HaTypaJlbHBIM IIOKa3aTelieM: OIpeaesieHue, MpeoOpa3oBaHUe
BBIpQKEHUN Ha OCHOBE OIpeJeeHUs, 3amuch OoibIuX yuced. [IpoleHThl, 3amuch
MPOIICHTOB B BHUE ApoOW W JpoOU B BHUJAE MPOIEHTOB. TpuW OCHOBHBIC 3a7a4yd Ha
MPOIIEHTHI, PELICHHE 3a7a4 U3 PeaIbHON MPAKTUKHU.

[IpuMmeHeHne MPU3HAKOB JEIUMOCTH, PA3J0KEHUE HA MHOXHUTEIU HATypalbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE IpsiMasi U oOpaTHasi MPONOPLIHUOHATBHOCTH.
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AnredOpanveckue BbIpaKeHUsI

IlepemeHHBIE, 4YMCIOBOE 3HAYECHHE BBIPAXKEHUA C NEpPEMEHHOU. JlomycTrumbie
3HaueHUsA TepeMeHHbIX. lIperncraBieHrne 3aBUCMMOCTH MEXKIYy BEJIMYMHAMU B BUJE
dopmynbl. Beruucnenus no dopmynam. IlpeoOpa3oBanrne OyKBEHHBIX BBIPAXKCHHIH,
TOKJICCTBEHHO PaBHBIC BBIPAXKEHUS, MPaBUIa MPEOOPA30BAHUS CYMM M MPOU3BEICHHIA,
IpaBHJIa PACKPBITUSA CKOOOK U MIPUBEICHUS MOIOOHBIX CIaraeMbIX.

CBolicTBa CTEIIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl M MHorowieHsl. CrteneHp MHorowieHa. CiiokeHHWE, BBIYUTAHHE,
YMHOKEHHE MHOIOWwIeHOB. DOpMyJIbl COKPALICHHOTO YMHOXEHUS: KBaJApaT CyMMbl U
KBaapar paszHoctu. PopMmyna pa3HOCTHM KBaaAparoB. PasznokeHne MHOIOUYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBuia MpeoOpa3oBaHUsS  ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHelHOE ypaBHEHHE C OAHOW NEPEMEHHOM, YHACIIO KOPHEHN JIMNHEMHOTO YPABHEHHS,
pemieHne JMHENHBIX ypaBHeHHMU. (CoOCTaBleHME YpPAaBHEHUM MO YCIOBHUIO 3aJayu.
Pemienne TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C ABYMsI MEpEeMEHHbIMU M ero rpaduk. Cucrema AByX
JMHENHBIX YpaBHEHUI C ABYMs NEpEMEHHBIMU. Pelenue cucteM ypaBHEHH ciocoOoM
noACTaHOBKU. [I[pumepsl penieHns TEKCTOBBIX 3a/1a4 € MOMOILBIO CUCTEM YPaBHEHUH.

DOyHKIUU

Koopannara Toukn Ha nipssMoi. YncmoBble NPOMEKYTKH. PaccTosiHue Mexay 1ByMs
TOYKaMU KOOPJAMHATHOU IIPSMOU.

[IpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. Abcuucca u opauHaTa TOUYKH
Ha KOOpAMHATHOW miockocTH. I[Ipumepsl rpadukoB, 3amaHHbIX (popmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocteil. [lonstue dynkuuu. I'papuk dpynkuuu. CBoiicTBa
bynakuii. Jluneitnas ¢ynkmus, e¢ rpapuk. I'paduk pynkuuu y = |x|. I'paduueckoe
pELICHUE JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KJIACC
Yuciia 1 BBIYUCIEHUA

KBagpatuelii kopeHb u3 uncina. [lonstue o0 uppanronaabHOM uuciie. JlecaTuunbie
NpUOIMKEHUsST WppalMoHaIbHbIX uucesl. CBoHCTBa apuPMETUUECKUX KBaJAPATHBIX
KOpHEW U uX NMPUMEHEHHE K MPeoOpa30BaHUI0 YUCIIOBBIX BBIPAKCHUIN W BHIUYHCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

CrerneHs € 1eIbIM MIOKA3aTeNIeM U €€ CBOMCTBA. CTaHaapTHAS 3allUCh YUCIIA.

AJire0panyeckne BbIpaKeHUst
KBaapaTHbIil TPEXWICH, Pa3OKEHUE KBAJAPATHOTO TPEXUWICHA HA MHOKHUTEIIH.
Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanyeckoil apodu. CrnoxeHue,
BBIUMTAHUE, YMHOXKCHUE, IeJICHNE anreOpandeckux Apooeii. PanimonaabHbIE BRIPAKESHUS
U UX TIpeoOpa3oBaHue.
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YpaBHeHUS U HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaApaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHUI, CBOAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocreiimme
JTpOOHO-pallMOHATIbHBIEC YPaBHEHUS.

I'paduueckass mHTEpHIpeTanys ypaBHEHUH C JIBYMsI TEPEMEHHBIMH W CHCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEpEMEHHBIMU. [ [puMepsbI pelieHrs CUCTEM HETMHENHBIX
YPaBHEHUI C IBYMS IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3a7a4 aIreOpandeckKiuM CrocoOoM.

HucnoBble HEpaBEHCTBA M UX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJTHOM IepeMeHHOoM. CrucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuun. O61acTb ONpeNeNeHUss U MHOKECTBO 3HAYEHUU (PYHKIHUU.
CrnocoOsbl 3agaHus PyHKIUH.

I'padux pyukuu. Yrenue cBoicTB Pynkiuu mo e¢ rpaduxy. [Ipumepst rpadukos
GyHKIM, OTpaXxarolmX peajlbHble MPOIECCHI.

OyHKINN, OMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOTIOPIIHOHATBHBIE 3aBUCUMOCTH,
ux rpaduku. Oyukmmn y = X2,y = X3, y =Vx, y=|X|. ['paduueckoe peuieHne ypaBHeHui
Y CUCTEM YPAaBHEHUM.

9 KJIACC
Yucsa v BBIYUCTCHUS

PanvionanpHbpie uwWcna, HppalMOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEUYHBIC
JecATUYHBIE IpoOu. MHOXKECTBO JACHUCTBUTEIBHBIX YUCEN, IEUCTBUTEIbHBIE YUCIA KaK
OECKOHEUHbIE JEeCATUYHBIC MpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPJAUHATHOM MPSIMOM.

CpaBHeHue JIEVCTBUTEIBHBIX qyucel, apupMeTHIECKUe JEUCTBHS
C ICMCTBUTEIbHBIMU YU CIIAMH.

Pa3smepsl  OOBEKTOB  OKpYXAalomIero  MHUpPa, JUIATEILHOCTh  IPOIIECCOB
B OKPY’KAIOILIEM MUpE.

[TpubnamxeHHOE 3HAYCHHE BEJIUYUHBI, TOYHOCTb MpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u oueHka pe3yabTaToB BEIUYNCICHUH.

YpaBHeHMs U HEPABEHCTBA

JImneriHOe ypaBHeHue. Pemenue ypaBHEHUH, CBOJSIIMXCS K  JIMHEWHBIM.

KBampaTHoe ypaBHeHue. PemieHne ypaBHEHUMH, CBOASIIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUH TPETbEW U YETBEPTOM
CTEIIEHEW Pa3JIOKEHUEM Ha MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHWH. PenieHue TEKCTOBBIX —3aaad
anreOpanueckKuM METOI0M.

VYpaBHeHHe C JByMsi MepeMeHHbIMH W ero rpaduk. Pemenue cucreM aByx
JIMHEUHBIX YPABHEHUH C JBYMs [IEPEMEHHBIMU. Perenue cucrteM 1ByX ypaBHEHUM, OJTHO
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W3 KOTOpBIX JIMHEWHOE, a Apyroe — BTOpOMl crtemeHu. ['paduueckas uHTEprpeTamus
CHUCTEMBI YPABHEHUH C JBYMS [IEPEMEHHBIMM.

Pemenune TeKCTOBBIX 3a7a4 alnreOpandyeckuM CrocoooMm.

UucnoBbie HEPABEHCTBA U MX CBOMCTRBA.

Peumienne mnMHEHHBIX HEPABEHCTB C OJHOM IMEpEMEHHOW. Pemienue cucrem
JMHEHHBIX HEPABEHCTB ¢ OJHON mepeMeHHon. KBanpaTHbie HepaBeHCcTBA. ['padmyeckas
MHTEPHPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas gynkuus, e rpadux u cBoiictsa. [lapadona, KoopAMHATHI BEPIIUHbI
napaboJbl, 0Cb CUMMETPUHU 1Tapa0OJIbI.

I'papuxu ¢ynkuuit: y = £x, y = £x + b, y— _, y— x3,y = Vx,y = |x|,

1 UX CBOMCTBA.

Yuc/ioBbI€e MOCJIEI0BATEIbHOCTH M IPOTPecCum

IlonsTE YHUCIOBOM  IIOCIEAOBATCILHOCTH. 3aJaHHE  IIOCJIEIOBATCIbHOCTH
peKyppeHTHOH (HopMyJIoi u popMyIIoi N-TO YJIEeHa.

Apudmernueckass U reomerpuyeckas mporpeccur. DopMyiabl N-ro  yjeHa
apu(pMETHIECKON U TEOMETPUIECKON ITPOTPECCUi, CYMMBI TIEPBHIX N YJICHOB.

N3obpakeHne 4jieHOB apu(PpMEeTHUEeCKON U TeOMETPUUECKON MPOrpecCuil TOUKaMH
Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIH W SKCIOHEHIUMAIbHBIM pocT. CoXHBIE
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIE  pE3yNbTaThl  OCBOCHHMSI ~ MPOTpaMMbl  ydeOHOTO  Kypca
K KOHITy 00yueHus B 7 KJiacce:

Yucaa v BBIYUCICHUA

BbINonHATh, coueTas yCTHbIE U MUCbMEHHbBIE PUEMBI, apU(PMETUUECKUE IEUCTBUS
C pallMOHANIbHBIMUA YHUCIIAMH.

HaxoauTs 3Ha4eHHs] YMCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUEHUI JPOOHBIX BBIPAXKEHUMN, COAEPKAIUX OObIKHOBEHHbBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTh OT OAHOW QoOpMBI 3amMcH Yucea K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHU
B OCCKOHEYHYIO JIECATUYHYIO APOOH).

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHAIbHbBIE YHCTIA.

OKpyTisTh yncna.

BbINONMHATE NPUKHUIKY M OLEHKY pe3yibTaTa BBIUMCICHWH, OLIEHKY 3HAaYyeHHM
YHCJIOBBIX BBIPAXKEHUN. BBINONHATE JEHCTBUS CO CTENEHSMU C HaTypalbHBIMU
NOKa3aTENSIMH.

[IpyuMeHsTh NPU3HAKU JEIUMOCTH, Pa3jIOKEHUE HAa MHOXKHUTEIM HATypaJbHBIX
quCell.
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PemaTte mpakTHKO-OPHEHTHPOBAHHBIC 33]1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIUYHH,
IPOMOPIIMOHAILHOCTRIO  BEJIMYWH, IIPOIICHTAMH, HHTCPIIPETUPOBATh  PE3yJIbTAThI
pelicHus 3a7a4 ¢ Y4STOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX
O0OBEKTOB.

AnredOpandeckue BbIpasKeHUsI

Hcnonp3oBaTh aireOpandeckyto TEPMUHOJIOTUIO U CHUMBOJIUKY, HMPUMEHSTHh €€
B IIPOIIECCE OCBOCHHUS YUeOHOr0 MaTepuara.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPQKEHHI TMpPU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrInonHAT npeoOpa3oBaHusl LEJIOTO0 BBIPAKEHUS B MHOTOYJIEH HPUBEACHUEM
MOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONMHAT YMHOKEHUE OJHOUYJIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBbI M KBajJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KEHNE MHOTOYIEHOB HA MHOKUTENN C TIOMOUIBIO BEIHECEHUS
3a CKOOKM OOLIEro MHOXHUTENS, TPYNIHUPOBKH CJIara€MbIX, MpUMEHEHUs (popmyi
COKPAILIEHHOTO YMHOXKEHHUSI.

[IpumeHsATh MpeoOpa3oBaHMs] MHOTOWIEHOB JJIA  PEIICHUS  Pa3IMYHbIX 337ad
13 MaT€MAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON ITPAKTHKU.

HNcnonp30oBaTh  CBOMCTBA  CTENEHEM C  HATypaJdbHBIMU  MOKa3aTeIsIMU
JUISL Tpeo0pa30BaHus BHIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars inHENHBIE YpaBHEHUS C OAHON EPEMEHHOM, TPUMEHSIS IIPaBUJIA IIEPEX01A
OT MCXOJHOTO YPAaBHEHHS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS JU YHUCIIO
KOPHEM YpaBHEHHSI.

[Ipumensaty Tpaduyueckre METOAbl MPU PEIICHUU JIMHEWHBIX YpaBHEHUN M UX
CUCTEM.

[TonGupath mpuMepsl Map YUCe, SBISIOIIMXCS PEeLIeHUEM JMHEHMHOrO ypaBHEHUS
C IByMs IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH TpaduK JMHEHMHOro ypaBHEHHUS C IBYyMS
NEPEMEHHBIMU, TIOJIB3YSCh TPadUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPABHEHUS.

Pewrars cucTeMpl IByX JTMHEWHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBisaTh U pelIaTh JUHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YpaBHEHUMN
[0 YCJOBHUIO 33/la4yd, HHTEPHPETHPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3a/1a4d
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOW MNPSAMOM TOYKH, COOTBETCTBYIOIIWE 3aJJaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEPBaJIbl, 3allMChIBATh YHCJIOBBIE IMPOMEXKYTKU
Ha anre0panyecKoM si3bIKeE.

OTmeuath B KOOPIMHATHON TNIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpIUHATAM, CTPOUTh
rpaduxu nuHeiHbIX QyHkmid. CTpouts rpaduk GyHKIuu y = |x|.
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OnuckIBaTh ¢ TOMOIIBIO PYHKIUN W3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMMU:
CKOPOCTb, BpEMsi, PacCTOSIHUE, II€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM padOTHI.

Haxonuth 3HaueHne PyHKIUHU 10 3HAYCHHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crnocod mpeacTaBlieHUs W aHaiIM3a HHPOPMALINH,
W3BJICKAaTh W WHTEPIPETHPOBATH MH(POpPMAIUIO M3 TPapUKOB peajbHBIX MPOIECCOB H
3aBUCHUMOCTEM.

[IpeameTHBIC pPE3yNBTaTBl OCBOCHHSI MPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJjacce:

YucJa v BbIYUCIEHUSA

Hcnonb30BaTh HayaJbHBIE MPEICTABJICHUS O MHOXECTBE JCHCTBUTEIBHBIX UYHCEI
JUIsS. CpAaBHEHUS, OKPYTJICHUS M BBIYUCICHUN, H300pakaTh JEHCTBUTEIBHBIE YHUCTA
TOYKaMU Ha KOOPJIUHATHOM MPSIMOU.

[IpumeHsAT, TIOHATHE apU(PMETHYECKOro KBAAPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHU, UCIOJB3YS MOpU HEOOXOAUMOCTH KaJIbKYJSTOP, BBIMOJHSITh
npeoOpa3oBaHUs BRIPAKECHHUH, COJIEpXKAITUX KBaJApPaTHBIC KOPHU, HCIIOJIB3Ysl CBONCTBA
KOPHEH.

Hcnonb30BaTh 3amucu OOJIBIIMX M MAJIBIX YHCEN C MOMOIIBIO JECATHYHBIX JTPOOCH
u creneneit yucia 10.

AnredOpandeckue BhIpasKeHHsI

[TprMeHsATh NOHATHE CTENIEHH C IIEIIBIM MOKa3aTeNIeM, BBIITOJIHATH TPE0Opa30BaHM
BBIPAKECHUM, COJICPHKAIINX CTETIEHHU C LIEJIBIM NTOKA3ATEIIEM.

BrIMONMHATE  TOXACCTBEHHBIC MPEOOpPa30BaHUSI  PAlMOHAJBHBIX  BBIPAXKEHUN
Ha OCHOBE MPaBUJI JSUCTBUN HAJ] MHOTOUJICHAMH U aJIreOpandecKUMH APOOSMHU.

PackiiaapiBaTh KBaJIpaTHBIM TPEXUJIECH HA MHOKHUTEIIN.

[IpumeHsaTh TpeoOpa3oBaHMs BBIPAKCHHN JJIA PEIICHUS pa3IMYHBIX 3a/a4
Y3 MaTEMATUKH, CMEKHBIX ITPEIMETOB, U3 PEATTLHOUN MTPAKTHUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate sMHENHBIE, KBaJpaTHbICE YPAaBHECHHUS W pPALUOHAIBHBIE YpaBHEHUS,
CBOISLLIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

IIpoBoauTh mpoOCTEUIIME UCCIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHHUM, B TOM
yycie C MNPUMEHEHUEM TrpapuyecKux Mpe/cTaBieHnid (yCTaHAaBIMBaTh, MUMEET JIU
YPaBHEHUE WIIM CUCTEMA YPABHEHHI pELIEHUS, €CIIM UMEET, TO CKOJIBKO, U TPOYEE).

[TepexoauTs OT clIOBECHOU (HOPMYIUPOBKHU 33/1aUd K €€ areOpandeckor MOJEIH
C MOMOILBID COCTABJICHUS YPABHEHUS WM CUCTEMbl YPAaBHEHUM, WHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJYyYECHHBIA pE3yJIbTaT.

[IprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB MJII CPABHEHHUS, OLICHKH, PEIIATh
JMHEHHBIE HEPABEHCTBA C OJIHOM TMEPEMEHHOW W WX CHUCTEMBI, JaBaTh rpadUdecKyio
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKIUU

[TonumaTe W WuCHONB30BaTh (YHKIIMOHAIBHBIE TIOHATHA M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPEASIATh 3HAUeHHUE (YHKIMU 1O 3HAYCHUIO
apryMeHTa, OIpeeisaTh CBOMCTBA QYHKIIMH 10 €€ rpaduKy.

CtpouTtb rpaduku 371€MEeHTApHBIX (PYHKIINN BUJIA:

y=",y=x2 y= x3,y = Vx,—y = |x|, onuceiBaTh CBOIiCTBA YNCIOBOH QYHKIHH
X
o e¢ rpaduky.

[IpeameTHBICE pPE3yNBTaTBl OCBOCHHSI MPOTPAMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 9 KJjacce:

YucJia ¥ BbIYUCIEHUSA

CpaBHMBATH U yIOPSAAOYMBATH PALMOHAIIBHBIE Y UPPALIMOHAIBHBIC YUCIIA.

Beimonuare apudmernueckue ASHCTBHS C pallMOHAIBHBIMM YHCIIAMH, CcOUeTas
YCTHbIE M TMHUCHbMEHHBIC NPHUCMBI, BBINOJHATh BBIYUCICHUS C HUPPALMUOHATIBHBIMU
YHUCJIaMH.

Haxonute 3HadyeHus creneHel ¢ UENbIMH IMOKa3aTeIs MU U KOPHEW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAXKCHUU.

OKpyriiaTh  JACHCTBUTEIbHBIC YWCJA, BBINOJHATH MPUKUIKY  pe3yibTara
BBIYMCJICHUH, OLICHKY YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

Pewars nMHEVHBIE M KBaApAaTHBIE YPABHEHMs, YPABHEHUSA, CBOIALIMECS K HHM,
pocTelIne APOOHO-PAIIMOHATIBHBIE YPABHEHUSI.

Pemrats cucteMbl IByX JMHEWHBIX YPAaBHEHUW C JBYMs NEPEMEHHBIMU U CUCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SABIIACTCS JTMHEHHBIM.

PemaTe TEKCTOBBIE 3a/1auu aNreOpauvyeckuM CrocoOOM C MOMOILIBIO COCTABICHUS
YPaBHEHMS WM CUCTEMBI ABYX YPABHEHUN C IBYyMs IIEPEMEHHBIMMU.

[IpoBoauTh mpocTeNIINEe UCCIETOBAHNS YPAaBHEHUN M CHCTEM yPaBHEHHM, B TOM
qyclie ¢ TNpPUMEHEHUWEM TIpauueckux TMpeacTaBieHU (yCTaHaBlIMBaTh, UMEET JIU
YPaBHEHUE WIIM CUCTEMA YPABHEHHI pELIEHUS, €CIIM UMEET, TO CKOJIBKO, U TPOYEE).

Peate nrMHelHbIE HEPABEHCTBA, KBAAPAaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHUE
HEPABEHCTB Ha YMCIJIOBOM IIPSMOM, 3aIIMCHIBATh PEUIEHUE C IIOMOIIBIO0 CUMBOJIOB.

Pemare cructembl JNMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PEIICHHWE CHCTEMbl HEPAaBEHCTB Ha YHUCIIOBOM
MPSIMOM, 3aIIUChIBATh PELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLIEHUM PA3IUYHBIX 331a4.

DOyHKUIMHA
Pacnio3naBate GyHKUMHM M3yYeHHbIX BHUAOB. lloka3piBaThb CcXeMaTUYECKU
pacrnooKeHue Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB PyHKUIMN BHIA: Y = £X,

y=#x+b y=*%, y=ax*+bx+c, y=x3 y= Vx; y = |x| B 3aBucmmocTn
X

OT 3HaYeHUM K03PPUIMEHTOB, ONUCHIBATH CBOMCTBA PYHKIUH.
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Ctpouth u u3zo0paxkaTb CXeMaTH4eCKH TrpaduKu KBaJAPATUYHBIX (PYHKIUH,
OTKCHIBaTh CBOMCTBA KBAPATUYIHBIX (PYHKIIHIA MO UX TparKam.

Pacrio3naBaTh KBaJpaTUUHYIO (QYHKIHIO 1O (opMyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUN U3 peaibHOU KU3HU, (PU3UKH, TEOMETPUHU.

Yuci10BbIe 10CJIEI0BATEIBHOCTH U IPOTPECCHH

Pacrio3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUH TIPH PA3HBIX
crioco0ax 3a/1aHusl.

BhbINOMHATE BEIYMCIIEHUS € UCMOJIb30BaHUEM (POpMYJT N-TO WieHa apuPMEeTUIECKOM
Y TEOMETPUYECKON ITPOTPECCUN, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTs 4jieHbI IOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM MIIOCKOCTH.

Pewars 3aaun, CBA3aHHBIE C YMCIOBBIMU IOCJIEIOBATEIBHOCTIMU, B TOM YHUCIIE
3ajlauu U3 peajIbHOM XKU3HHU (C UCIIOJIb30BaHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTUI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue paznena |KoanuecTBo OcHOBHOE OCHOBHBIE BU/JIBI JICATEIIBHOCTH 00YUYarOITUXCS
(Tembl) Kypca 4acoB COZIEpKaHUE
Yucia i BEIYUCIICHUS. 25 [Houstue CucTeMaTH3UPOBATH M 000ramIaTh 3HAHUSA
PannonansHbIe yncia PalMOHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX JPOOSIX.
Apudmernueckue CpaBHUBaATH M YNOPSA0YMBATH APOOH, TPEOOPA30OBHIBAS
JIEUCTBUS IpU HEOOXOJAMMOCTH JICCITUYHBIC APOOH B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yucnamu. CpaBHEHHME,
yIIOPs/I0YMBaHUE
palMOHATBHBIX YHCETT.
CrerneHn

C HaTypaJIbHBIM
TOKa3aTeyIeM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpoou,
MPOIICHTHI

W3 peajbHON
MPAKTHUKHU.

IIpu3Haky 1eIMmMoCTH,
Pa3IoKEeHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YHCEJL.

OOBIKHOBEHHBIE B JIECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB.

IIpyMeHATH pa3HOOOpPa3HbIe CNIOCOOBI U MPUEMBI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
coJiepKaiuX OObIKHOBEHHBIE U IECATUYHBIE TPOOH:
3aMEHSTh IPU HEOOXOAUMOCTH JECATUUHYIO IPOOb
OOBIKHOBEHHON M OOBIKHOBEHHYIO AECATUYHON, IPUBOIUTH
BBIpakeHUE K popme, Hanbosree yaoOHOU 111 BRIYUCICHUH,
peoOpa3oBhIBATh IPOOHBIEC BEIPAKEHUS HA YMHOKEHUE U
JIeJIEHUE IECATUYHBIX IpOOel K IeUCTBUSAM C IIEJIBIMU
YHCIIaMHU.

IpuBoAUTH YKCI0BbIE H OyKBEHHBIE IPUMEPBI CTCIICHU
C HaTypaJIbHBIM ITOKa3aTesieM, OObICHSS 3HAUCHUS
OCHOBAaHUSI CTETICHU U TIOKA3aTeJIsl CTENICHH, HAXOIUTh
3Ha4YeHUs cTerneHeit puaa a" (a — mo00e parMoHaIbHOE
YHUCII0, N — HATYpaIbHOE YUCIIO).
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PeanbHbie
3aBucuMoOcCTH. [Ipsimas
1 oOpaTHas
MIPOTIOPITMOHATEHOCTH

IHonnMaTh CMbICI 3aMUCU OOJIBIIUX YUCEN C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneneit yucna 10, npuMeHATh UX
B pEAJIbHBIX CUTYyaIUSX.

IIpumMeHATH NpU3HAKU JETUMOCTH, PA3JIOKEHHS Ha
MHOXXHUTEIIA HATypaJbHbIX YUCE.

PemaTp 3a1a4m Ha 4YaCTH, TPOLEHTHI, TPOIIOPIIHUH,

Ha HaXOoXKJeHue ApoOu (IpoILeHTa) OT BETUYUHBI U
BEJIMYMHBI 110 €€ Apoou (TIPOIIEHTY ), ApoOU (MPOIEHTA),
KOTOPBIM COCTABJISICT OJTHA BEJIMYMHA OT APYTOM.
IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3THUYHBIC PEIICHHUS,
3alMCU PEIICHUN TEKCTOBBIX 3a]1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA ONPE/IEICHUS,
IPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITHOHAIBHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMH; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEH M3 PEATbHOTO MUPA, U3 IPYTUX YICOHBIX
PEAMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U Ha APOOH,
IIPOLICHTHI, IPSIMYIO U OOPaTHYIO MPOMOPIUOHATHHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUSI

27

bykBeHHbIE
BBIPAXKEHUS.
ITepemenHbIE.
Honyctumele
3HA4YECHUS
IIEPEMEHHBIX.
DopMyJIbI.

OBaanerh aredpanyeckor TEPMUHOJIOTUEH U CHMBOJIUKOH,
NPUMEHSTH €¢ B IIPOLIECCe OCBOEHUS yueOHOT0 MaTepHala.
HaxoauTthb 3HaueHUs1 OyKBEHHBIX BBIpaKECHUN TIPU 3aJaHHBIX
3HAYCHUSIX OYKB; BBITIOJHATH BBIYUCIICHHS 110 OPMYIIaMm.
BbInotHATH peoOpa3oBaHus 1EJI0T0 BHIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM TTOT00HBIX CIIaraeMbIX,
PaCKpBITHEM CKOOOK. BBINMOJHATH YMHOKEHHUE OTHOWIICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
pPacKphITHE CKOOOK U
NIpUBEICHNE

MOOOHBIX CJIATaEMBIX.

CBolicTBa cTEICHU
C HATypaJIbHBIM
TOKa3aTeJIeM.
MHoro41eHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMyJIbI
COKpPAILICHHOTO
YMHOKECHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KHATEIN

Ha MHOTOWIEH U MHOT'OYJIEHA Ha MHOTOYJIEH, IPUMEHATH
(dbopMyIIbI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcCyLecTBJIATH Pa3JI0KECHUE MHOTOWIECHOB HA MHOKUTEIIN
IIyTEM BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEI,
npUMEHEHUs1 (POPMYJIbI pa3HOCTH KBAJPaToB, popmMys
COKpAILICHHOI'O YMHOKCHHUS.

IIpumensiTh npeoOpa3oBaHre MHOTOUYJICHOB JJISl pEIICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peasbHOM IIPAKTUKHU.

3HAKOMMTBHCH C MCTOPHUEH Pa3BUTHUS MAaTEMATHKN

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IpaBuia
npeodpa3oBaHus
ypaBHEHUH,
PABHOCHJIBHOCTb
YPaBHEHUM.
JInHerHoe ypaBHEHUE

Pemarp iMHEHOE ypaBHEHUE C OAHOM MIEPEMEHHOM,
NpUMEeHss MPaBUJIa EPEXoaa 0T UCXOAHOIO YpaBHEHUS
K paBHOCHJIBHOMY eMy Oosee rpoctoro Buaa. IlpoBepsTs,
SIBIIAETCS JIM KOHKPETHOE YMCIIO KOPHEM YPaBHEHUS.
IMoadupaTs mpuMepkbI Map YUCE], ABJISIOIINXCS PEIICHUEM
JIMHEMHOI'0 YPABHEHUS C ABYMS IIEPEMEHHBIMU.
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C OTHOU IIEPEMEHHOMU,
peLICHNE IMHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHECHUU.
JIuneliHoe ypaBHEHUE
C IByMS
IIEPEMEHHBIMU U €0
rpaduk. Crucrema 1Byx
JIMHENHBIX YPABHEHUU
C IByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOM MIIOCKOCTH TpaduK TUHEHHOTO
yYpaBHEHUS C ABYMS IEPEMEHHBIMU; MOJIB3YSACh FPAPUKOM,
NPUBOAMTH MPUMEPHI PEIICHUS YPABHECHHUS.

HaxoauTh pemieHue CUCTEMBI JIBYX JIMHEUHBIX YPABHECHUIN
C IByMs IEPEMEHHBIMH.

CocTaBiasiTh U pelIaTh YPAaBHEHUE WU CUCTEMY
YPaBHEHMH I10 YCIOBHUIO 3aJa4H, NHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 I10JyYECHHBIN
pe3yabpTar

Koopaunate! u rpaduxmu.
DOyHKIMU

24

Koopaunara Touku
Ha npssMou. Huciosbie
MIPOMEXKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPAMHATHOMN
MPSIMOM.
IIpsimoyrosibHas
cucTemMa KOOpJIMHaT
Ha MJIOCKOCTH.
[Tpumepsl rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPIMHATAM, JIYYH, OTPE3KH,
MHTEPBaJIbl; 3aUCHIBATh UX HA aIreOpanyeckoM sI3bIKeE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH 110
3aJIaHHBIM KOOPJAMHATAM; CTPOUTD rpaMKU HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POpPMYJIaMH, B TOM YHCIIE

C MOMOIIBIO IU(PPOBBIX JTaOOpATOPHIA.

IIpumeHsATh, N3y4aTh NpeuMyIIecTBA,
HHTEPNPeTUPOBATH rpapUUeCcKuil ciocod NpecTaBIeHUs
W aHaJIM3a pa3HOOOpa3HOM KU3HEHHOUW HH(OpMAITUH.
OcBauBaTth NoHsTHE PYHKITUHU, OBJIAICBATH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBathp quHeiHy0 Qynknuoo Y =kx + b,
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Yrenue rpadukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk GyHKIIUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas QyHKIus.

ONMMCHIBATH €¢ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

ko3 dunmenToB K u b.

Ctpontsb rpaduku TuHeHON GyHKIMHA, QYHKIUHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehl 11 IOCTPOEHUS
rpadukoB GyHKIUNA U U3YUEHHUS X CBOMCTB.

IIpuBOINTH TPUMEPHI TMHEHNHBIX 3aBUCUMOCTEHN B PEAJIbHBIX
ITPOILIECCAX U SIBJICHUSX

[TocTpoenue rpaduka
JUHEUHOU (DYHKIUU.
['padux Gpynkiun
y=|x|
[ToBTOpEeHue u 0600IIEHNE 6 [ToBTOpEHUE Boi0upaTh, IpUMeHSITH OLIEHUBATH CIIOCO0ObI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHUA, TPeoOpa30BaHUd BBIPAXKECHHUI,
U METOJIOB Kypca pelleHus: ypaBHEHUH.
7 xmacca, 00001IeHue OcCyecTBJISAIT CAMOKOHTPOJIb BBITIOJHSIEMBIX JIEHCTBUIA U
3HAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pematsb 3a1aum U3 peanbHON )KU3HU, IPUMEHSITH
MaTeMaTH4YeCKUe 3HAHMS IS PEeILICHUs 3a/1a4 U3 APYTUX
PEIMETOB.
Pemath TeKkcTOBBIE 321241, CPABHUBATH, BLIOUPATH
CIoCo0bI PEIICHUS 3aa4n
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KIIACC

KBangpaTHbie kopHU

u3 uncia. [loustue
00 UppaIrMoOHAILHOM
yucie. JlecaTnunbie
NPUOJINKEHUS
UpparmoHaIbHbIX
quced.
JIeiCTBUTEIbHBIC
ynucia. CpaBHEHHE
JIEUCTBUTEIbHBIX
YHCEll.

YpaBHeHue BU1a

X2 = a.

CgolicTBa
apupMEeTUUECKUX
KBaJpaTHBIX KOPHEH.
[IpeoOpazoBanue

YU CJIOBBIX
BBIPAKECHUN,
CoJIeprKallnx
KBaJpaTHbIE KOPHU

HanmenoBanue paznena |KonnuecTBo OcHoOBHOE OcCHOBHBIE BU/JIBI IEATEIBHOCTH 00YUAIOIINXCS
(TembI) Kypca 4acoB coJiepKaHue
Yucita v BBIYMCIICHUSL. 15 KBanpaTtHbIit KOpeHb @opmyIMpoBaTh onpeaeeHue KBaIPaTHOTO KOPHS

U3 YKCIIa, apU(PMETUIECKOTO KBAIPATHOTO KOPHSI.
IIpuMeHATH Onepaluio U3BJICYEHHS KBAIPATHOTO KOPHS
U3 YKCIIa, MCTIOJIB3YH ITPU HEOOXOAMMOCTH KAJBKYJIATOP.
OueHuBaTh KBAIPATHBIE KOPHU LEIBIMU YHCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBaTh M YHOPSA0YUBATH PAIIMOHAIIBHBIC U
VMppalrOHAIbHbBIC YUCIIA, 3aAIIMCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEW.

HccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOYHBIE U
npuOIMKEHHBIC KopHU TIpu a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEW, IIPOBOIS
YU CJIOBBIE IKCIEPUMEHTHI C UCITOJIBb30BAHUEM KAJIBKYJISATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX IS IPeoOpa3oBaHMs BEIPAKEHUM.
BoInoiHATH npeodpa3oBaHus BbIPAXKEHUI, COIEPKAIIUX
KBaJIpaTHbIC KOPHU. BbhIpakaTh 1epeMeHHbIC

U3 TEOMETPUIECKUX U PU3HUECKUX (HOPMYII.

BbI4uc/IATh 3HAYEHHUS BBIPAXKEHNM, COJCPIKAIUX
KBaJIpaTHBIC KOPHU, UCTIOIB3YS PU HEOOXOIUMOCTH
KaJIbKYJISITOP.
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Hcnoan3oBarsb B XO0JC pCIICHUS 3aaa4 3JICMCHTAPHBIC
IMpCAaACTAaBJICHUA, CBA3aHHBIC C I'IpI/I6JII/I)KéHHI>IMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMHUTBLCHA C HCTOpHeﬁ Pa3BUTHUA MATECMATHUKH

Yuciia ¥ BEIYUCIIEHUS.
CrerieHs ¢ 1LEJIBIM

Crenes ¢ 1ETbIM
[MOKa3aTEJIEM.

®opMyTHPOBATH ONpeAeJieHHe CTETICHU C IEJIbIM
MOKA3aTEeIIEM.

IoKa3aresaeM CrannmaprtHas 3anuch IIpeacraBiasiTh 3anMCh OONBIINX U MAJIBIX YHCEIT
qucla. B CTaHAApPTHOM Bue. CpPaBHMBATH YNCJIA U BEJINYWHBI,
Pa3mepnl 00bEKTOB 3alyCaHHbIe C UCTONIb30BaHueM crereHu 10.
OKPYKaIOIIEro Mupa Hcnoab30BaTh 3alMCh YHACEN B CTAHIAPTHOM BHUJIE
(OT BIIEeMEHTapHBIX JUISL BBIPQJKEHUS pa3MePOB OOBEKTOB, JIIUTEIBLHOCTH
YaCTULL IIPOLIECCOB B OKPYIKAIOLIEM MUpE.
J10 KOCMUYECKUX DopMyIHPOBaATh, 3ANIMCHIBATH B CHMBOJINYECKOH opme
0OBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTEIICHU
JUTUTEIIbHOCTD C LICJIBIM ITIOKA3aTEeJIEM.
MPOLIECCOB IIpuMeHATHL CBOICTBA CTENIEHU JjIsl TpeoOpa3oBaHUs
B OKPY’KalOIlllEM MUPE. | BBIPAXKEHUU, COAECPKALIMX CTETIEHHU C LEIIBIM IT0KA3aTEIIEM.
CBolicTBa CTEIIEHU BbInoJIHATH AefiCTBUS C UMCJIaMH, 3alIMCaHHBIMHA
C LICTIBIM ITOKA3aTeJIeM | B CTaHAAPTHOM BHJIE (YMHOXEHUE, JIETICHIE, BO3BEICHHE
B CTCIICHb)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaIpaTHBIN TPEXUICH, yCTAHABINBATD
BbIpaXkeHus1. KBanpartHblii TPEXUJIEH. BO3MOKHOCTb €T0 Pa3J10KEHUS HA MHOKUTEIH.
TPEXUICH Paznoxenue PackiaaabiBaTh HAa MHOYKMTEJIN KBAJIPATHBIN TPEXUJIEH
KBaJPaTHOTO C HEOTPULIATENIBHBIM JUCKPUMHUHAHTOM
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TpeXuieHa
Ha MHOXKUTEIH

AnreOpandeckue
BBIPAKCHUSI.
AnreGpanueckas 1po0b

15

Aunrebpanyeckast
nIpoOb. Jomyctumblie
3HAYCHUS
MePEMEHHBIX,
BXOJISIINAX

B alireOpanyeckue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npodu. CokparnieHue
JTpOOei.

Cnoxenue,
BBIYUTAHHE,
YMHOKCHHUE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeobpazoBanue
BBIPAKECHUU,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpandeckue Boipaxkenus. Haxogurb
001acTh ONpeIeeHNs PAllMOHAIBHOTO BBIPAXKEHMUSL.
BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHCJIATH
3HaYeHHUe JPOoOU, B TOM YUCIIE C TOMOUIbIO KAJIbKYJISATOPA.
®opMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
JIpoOU ¥ MPUMEHATH €ro 715 IpeoOpa3oBaHusl JPOOEH.
BbINOJHATH 1eiicTBHA C aIredpanyecKuMu ApoOsIMU.
[IpumensTh npeoOpa3oBaHUsl BRIPAXKEHUHN JJI PELICHUS
3a/1a4y. BeIpa:xkaTh nepemMeHnHble u3 Gopmy (HU3ndecKux,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIUN)
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YpaBHEHMS 1 HEPABEHCTBA.
KBangpaTHbie ypaBHEeHUs

15

KBagpaTHoe
ypaBHeHue. Henonnoe
KBaJpaTHOE
ypaBHeHue. opmyiia
KOpPHEW KBaJI[PaTHOTO
ypaBHeHus. Teopema
Buera.

Peuienue ypaBHeHui,
CBOJISLIIAXCS

K KBaJIPATHBIM.
[Ipocreiimme qpoOoHO-

Pacno3HaBaTh KBagpaTHbIE yPaBHECHMUS.

3anuceiBaTh (POPMYJ1y KOpPHEH KBAJAPAaTHOIO YPaBHEHMUS;
peliaTh KBaJApaTHbIe YPABHEHHMS — IOJIHBIC U HETIOJIHBIE.
IIpoBoauTh MpocTeiue UCCaAe 0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemiars ypaBHeHUs, CBOISIIMECS K KBAAPATHBIM,

C IMOMOIIBIO TIpeoOpa3oBaHUi U 3aMEHOM IMePEMEHHOM.
Ha0Juronath 1 aHAJIM3MPOBATH CBA3b MEXY KOPHAMU U
K03 pUIIIEeHTaMU KBAaIpaTHOTO YPABHEHHSI.
®opmysmpoBaTth TeopeMy Buera, a Takxke o0paTHy1O -
TEOPEMY, IPUMEHATH OTU TEOPEMBI LIS PELLICHUS

palOHAJIbHbBIE 3a/1ay.
YpaBHEHUS. Pemath TekcToBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
Pemrenne TekcTOBBIX NEPEXOJIUTh OT CJIOBECHON (POPMYIUPOBKH YCIOBUS 33/1a4U
3a/1a4 € MOMOUIBIO K aIre0pandecKoil Mo/IeNii MyTEM COCTABIICHHS YPABHEHUS;
KBaJpaTHBIX pelaTh COCTABIICHHOE YPaBHEHUE; HHTEPIIPETUPOBATD
YpaBHEHUMU pe3yibrar.
3HAKOMUTBHCS C HCTOPHUE pa3BUTHUS AJIreOpPbI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneliHOe ypaBHEHME PacniozHaBaTh JIMHEMHBIE YPABHEHUS C JBYMS
CucreMbl ypaBHEHUI C AByMs IIEPEMEHHBIMHU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peLIeHUs yPaBHEHUN
B LEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUN

CtponTsb rpadyiky TMHEHHBIX YPABHEHUM, B TOM YHCIIE
HCIOJIL3YS HU(PPOBLIE pecypcehl.

Pazimyars napajuienbHbIE U IEPECEKAIOIINECS MPSIMBbIE
10 UX YPABHEHHUSIM.

Pemiarb cucTeMsbl IByX JINHEMHBIX YPABHEHUHN C IBYMsI
IIEPEMEHHBIMU IOJICTAHOBKOMN U CII0KEHUEM.
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C AByMs
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CUCTEM HEJIMHENHBIX
YPAaBHEHUM C ABYMSI
MIEPEMEHHBIMHU.
['paduueckas
MHTEPIPETALNS
YPaBHEHHUS C ABYMS
MEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHHUI C IBYMsI
MIEPEMEHHBIMM.
Pemienue TekCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YPABHECHUH

Pemarsp npocreinime CUCTEMBI, B KOTOPBIX OJHO

13 YPABHECHHU HE SABJISCTCS JTUHECUHBIM.

IIpuBoauTH rpapuYecKy0 HHTEPNPETALUIO PCIICHUS
YPaBHEHHUS C ABYMsI IIEPEMEHHBIMU U CUCTEM YPABHEHUM
C IByMs IEPEMEHHBIMH.

Pemath TeKCTOBBIE 32]a4H AITEOPAIECKUM CTIOCOOOM

YpaBHEHUsI 1 HEPABEHCTBA.
Hepasencta

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepagsenctBo ¢ oiHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
petieHue. CucTeMsl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOU, 10KA3bIBATH
anredpanyecKH.

IIpuMeHATH CBOMICTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemiateb nmuHeliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300pa)kaTh pelieHrne HEPaBEHCTBA Ha YUCIIOBOU MPSMOM.
Pemathb cucTeMbl TMHEHHBIX HEPABEHCTB, M300paKaTh
pELIEHUE CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPSAMOU
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C OJTHOM MEPEMEHHOMN
Y UX PELICHHUE.
N3obpaxkenue
peleHns TMHERHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOM
PSAMON

QOyHKIUH.
OCHOBHBIE TTIOHATHUS

[TonsiTne pyHKUMN.
O6unacTh onpeneneHus
¥ MHOXECTBO
3HaYeHUH PyHKIHU.
CrocoObI 3a1aHus
GyHKIMA.

['padux pyHKUIMH.
CaoticTBa (hyHKIINH,
UX OTOOpakeHue

Ha rpaduke

Ucnoab30BaTh GQyHKIIMOHAIHHYIO TEPMUHOJIOTHIO U
CHMBOJIUKY.

BoruuncjasaTs 3HaueHus: GyHKIMM, 3aJaHHBIX GOpMyIaMu
(pu HEOOXOAMMOCTH UCTIOJIH30BATh KAJIBKYJISITOP);
COCTABJISATDH TA0JMUBI 3HAYEHUH QYHKIINH.

CtponTh 10 TOUKaM rpadpuxku GyHKIHA.

OnuceiBaTh cBOMicTBa (QYHKIIMKM HA OCHOBE €¢
rpaduuecKkoro npeacTaBiICHUS.

Hcnoab30BaTh GyHKIIMOHAIIBHYIO TEPMHUHOJIOTUIO
CHUMBOJIUKY.

HccaenoBath mpumepsl rpadMKoB, OTPAKAIONTUX peATbHbBIE
npo1iecchl U siBjieHus. IIpuBoAMTL MpUMepPBI ITPOIIECCOB U
SBJICHUM C 3aIaHHBIMHA CBOVICTBAMMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE MPOTrPAMMBbI

J71s1 ToCTpoeHusl rpaduKoB GYHKIMI U U3yUYEHUS X CBOWCTB

DyHKIUH.
YucnoBbie PyHKIUH

YreHune u noCcTpoeHue
rpa@ukoB QyHKIIHIA.
ITpumepsl rpadukoB

Haxoauts ¢ nomombio rpagpuka QyHKIIMN 3HAUCHUE OTHOMN
13 paCCMATPUBAEMBIX BEJIMYMH 10 3HAYEHUIO APYTOMH.
B HecmoxKHBIX Cilyyasix BbIPAKATh (POPMYJI0H 3aBUCUMOCTD
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bynxmi,

MCKAY BCIIMYNHAMMU.

OTPAKAKOLIUX OnucbIBaTH XapakTep U3MEHEHUS OJTHON BETUYUHBI
peanbHBIE ITPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUSI APYTOM.
OyHKIWH, Pacno3naBath BuabI n3ydaembix Gyakmnmid. [loka3siBaTh
OIIMCBIBAIOIINE CXeMATH4Y€eCKH TI0JI0KEHUE HA KOOPANHATHON FIIOCKOCTH
NPMYI0 U 00paTHYIO rpadukoB pynkimii Buga: y = X2,y =x3,y =Vx,y = |x]|.
IIPOIIOPIHOHAIBHBIC Hcnosab30BaTh PyHKIMOHANBHO-TPadHUUECKHE
3aBUCHMOCTH, HX NpeacTaBJICHHS JIUIS PELICHNS U UCCIIEIOBAaHUsl YPABHEHHUN U
rpaguku. CUCTEM ypaBHEHHUH.
I'padux GpyHkmu IIpuMeHsaATH HM(POBBIE pecypChl 11 TOCTPOCHUS
y =X rpadukoB GyHKIUN
OyHKIUU
y =y =%,
y=vx,y=|x|;
rpaduueckoe pernieHue
YPAaBHEHUU U CUCTEM
YpaBHEHUU

[ToBTOpEeHuE U 0600IIEHNE [loBTOpEHNE Bri0MpaTh, IPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHNUS

OCHOBHBIX ITOHSITHHN U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUH

YHCEeJ, BRIYUCIICHUH, TPeoOpa3oBaHnil BRIPAKEHUN, PEIICHUS
YpPaBHEHHUM.

OcylecTBISATh CAMOKOHTPOJIb BBINOJIHSAEMBIX IEMCTBUU U
CaMOITPOBEPKY pe3yJIbTaTa BHIUYMCICHUM, TPEe0Opa30BaHU,
MTOCTPOCHHU.

Pewmiats 3a1aum U3 peajbHOM KU3HHU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS [Tl PEIICHHUSI 3a/1a4 U3 IPYTUX
MPEIMETOB.

Pemiath TeKCTOBBIE 3a/1a4H, CDABHUBATH, BLIOMPAThH
CIOCO0bI PEIICHUS 3a/1aun

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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9 KUIIACC

JECATUYHbBIC TPOOH.
B3aumHO ogHO3HAUHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCEeJI U MHOXKECTBOM
TOYEK KOOPAUHATHOMN
PSIMOM.

CpaBHeHue
JIEUCTBUTEIBHBIX YHCET,
apudMeTHIECKHE

HanmenoBanue pasgena  |[Kosmuectso OcHoBHOE OCHOBHBIE BUJIbI ACSATENBHOCTA O0YHAFOIIUXCS
(TemnI) Kypca 4acoB coJIepKaHue

Yuciia 1 BBIYUCIIECHUS. 9 PaunonaneHeie uncna, | PasBuBaTh mpeacTraBjeHHMs O YUCIaX: OT MHOKECTBA

JleiicTBUTENIbHBIE YUCIIA UppALMOHAIbHBIE HATypaJbHBIX YHCEN 10 MHOKECTBA ICICTBUTEIIBHBIX YHCEL.
YHCIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXXHOCTBIO IIPEICTABIICHUS
OEeCKOHEUYHbIE JEHCTBUTENBHOTO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE APOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHOX€ECTBO pPalMOHANBHBIX U HPPAIIUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX N300paxkaTh 1€iCTBUTEIBHBIE YHCIIA TOUKAMU
YHUCe,; KOOPJWHATHOM MPSIMOM.
NENUCTBUTEIIBHBIE 3anucbIBaTh, CPABHUBATH M YIIOPAI0YUBATH
yucia Kak NEHUCTBUTEIIBHBIE YUCIIA.
OeCKOHEUYHbIE BeInoHATH, coueTast yCTHbIE U TUCBMEHHBIE IPUEMBI,

apudpMeTnvecKue JeMCTBUS C PAMOHATBLHBIMYA YUCIIAMU;
HAXO0JUTh 3HAUCHMS CTCIICHEH C LICJIBIMU ITIOKA3aTeISIMU U
KOPHEW; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BHIPAKECHUM.
[HosyyuTs nmpeacraBjaeHue 0 3HAYUMOCTH
JNEUCTBUTEIBHBIX YACEIN B MIPAKTUYECKOM JIESITETbHOCTH
YyeJI0BeKa.

AHAJIU3HUPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
IPUOIMKCHHS ISHCTBUTEIIBHOTO YHCIa IIPH PEIIICHUH
3ajJad.

OKpyIJATh JCUCTBUTEIIBHBIE YUCIIA, BBINOJHATH
NMPUKHUAKY PE3YJIbTaTa BEIYUCICHUH, OLeHKY 3HAYEHU
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JNEUCTBUS

C IeCTBUTEIbHBIMU
YHCIIaMHU.
[TpubamxeHHOE
3HAYCHWE BEJIMYNHBI,
TOYHOCTh
IPUOITNKEHUS.
Okpyrnenue yucesn.
[Ipukuaka u oneHka

YU CIIOBBIX BBIpa)KeHI/If/'I.
3HAKOMHUTBLCA C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHUKH

pe3yJIbTaTOB
BBIYHCIICHU I
YpaBHEHUS 1 HEPABEHCTBA. 14 JIuneninoe ypaBHeHne. | OcBauBaTh, 3alIOMUHATH U IPUMEHSATH rpauyeckune
YpaBHEeHUs ¢ OAHOU Pewenue ypaBHeHui, METOAbI IIPU PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
IIEPEMEHHOU CBOJSILNXCS CHCTEM.
K JIMHEHHBIM. Pacno3HaBaTh 11eJ1ble U IPOOHBIC YPAaBHCHUS.
KBagpaTHoe Pemiarnb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHeHHe. Pemenue ypaBHEHUS, CBOJAIIUECS K HUM, TPOCTEHIINE JPOOHO-
YPaBHEHHU, palMOHAJIBHBIE YPABHEHUS.
CBOJSILNXCS IIpennaraTs BO3MOXHBIE CTIOCOOBI PELICHHS TEKCTOBBIX
K KBaJpAaTHBIM. 3a1a4, 00Cy:K1aTh UX M pelIaTh TEKCTOBBIE 33/1a4U
bukBanpaTHbie Pa3HBIMHU CITOCOOAMHU.
YPaBHEHHS. 3HAKOMMTBHCS € MCTOPHUEH Pa3BUTHS MATEMATHKU
[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTETICHEN
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pa3ioKEHUEM
Ha MHO>KUTEIH.
Pemenue npo6Ho-
palMOHAJIBHBIX
YPaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHMI

14

YpaBHEHHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUH
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpETALNS
CUCTEMBbI YpaBHEHUU

C IByMs IIEPEMEHHBIMU.
Pemenne TekCTOBBIX

OcBauBath U NPUMEHATH NMPUECMbI PEIICHUS CUCTEMBI
JBYX JINHEHHBIX YPABHEHUH C ABYMS EPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE
SABJISIETCS JIMHEUHBIM.

Hcnoan3oBarh GyHKIIUOHATBHO-TPAPUIECKHE
NpEeACTABICHUS JJIs1 PellIeHUs M MCCJIeIOBAHUS YPAaBHEHUI
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anre0OpandeckuM Croco0oM: NMepexoauTh OT CIIOBECHOU
bopMyJIMPOBKH YCIIOBUS 3a1a4M K alnreOpandeckoi Moienu
yTEM COCTABJICHUSI CUCTEMBI YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBHCS € MCTOPHUEH Pa3BUTHS MATEMATHKU
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3a/1a4 areOpandecKum
CIocoooM

YpaBHEHMS U HEPABEHCTRBA. 16 Yucnosbie Yurarth, 3al1UCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
Hepasencra HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoinoaHsAaTh npeoOpa3oBaHus HEPABEHCTB, MCI0JIb30BATh
JIunelinpie JUISL TIpeoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTh JTUHEHHBIE U KBAIPATHBIC HEPABECHCTBA.
C OJTHOM NMEPEMEHHOU Pemarsp JIMHEHBIC HEPABEHCTBA, CUCTEMBI JINHEUHBIX
Y UX PEIICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl JTMHEHMHBIX KBaJIPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJTHOU MOJIYYCHHBIC PEIICHUS.
IIEPEMEHHOU U UX HN300paxkaTth pelieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOM, 3ANIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPABCHCTBA U UX Pemarb kBagpaTHBIC HEPABEHCTBA, UCHOJIb3Y S
pelIeHue. rpaduyecKue mpeacTaBICHUS.
I'paduueckas OcBauBaTh M NIPUMEHATH HEPABSHCTBA ITPU PEIICHUU
WHTEPIpPETALINS pa3IMYHBIX 33/1a4, B TOM YUCJIE MTPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEpPEMEHHBIMU
OyHKUINUH 16 KBagpaTtnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

byHkuus, ee rpagux u
cBoiictBa. [1apabomna,
KOOPAWHATHI BEPITUHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXEMATUYECKHU, 00bSICHATH
Pacmoyio’KeHNe Ha KOOPIMHATHOM IITIOCKOCTH IPauKOB
Gynkumii Buga: y = kx,y = kx+ b,y = ",y = ¥

X
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CUMMETPHUH apadoIbl.

I'paduku GyHKIMIL:
y =KX,
y = kx + b,

—k
y =

X

y = X,
y =x,
y = Vx,
y = |x|

y = X3,y =/, Y =|x| B 3aBHCHMOCTH OT 3HAYCHHiI
K03((PHUIIMEHTOB; ONMMCHIBATH UX CBOMCTBA.
Pacno3naBaTh kBajipaTUuHy0 QyHKIHIO 110 popmyiie.
IIpuBoaAUTHL MPUMeEPBI KBaJAPATUYHBIX 3aBUCUMOCTEM
U3 peasIbHOM KU3HU, (PU3UKU, TECOMETPHUHU.

BoisiBasiTh 1 000011aTH 0COOCHHOCTH TpaduKa
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CtpouTs M H300pakaTh cXeMaTHYECKHU TpapuKu
KBaIpaTUYHBIX (PYHKIUH, 3aJaHHBIX (OopMylilaMu BUJIa
y=axi, y=ax’+q,y=a(x+p)3y=ax?+hbx+c.
AHAJIU3UPOBATH U MPUMEHATH CBOICTBA U3YUYECHHBIX
GYHKIHN IS MX TTIOCTPOSHHUS, B TOM YHCIIC C TIOMOIIBIO
U (POBBIX PECYPCOB

YucioBeie
OCJIENOBATEILHOCTH

15

ITonsaTue uncaoBom
IIOCJIC/IOBATCIbHOCTH.
3aganue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmyoi u

dbopMmyioii N-To WieHa.

Apubdmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyiiel N-TO WieHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh ¥ IPUMEHSITh HHICKCHBIC 0003HAYCHMS,
CTPOMTH PeuYeBble BLICKA3bIBAHMS C HCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOU C MIOHATHEM
TIOCJICIOBATEIHHOCTH.

AHaau3zupoBaTh GopMyIry N-ro 4ieHa
MOCJIETOBATEILHOCTH WIIA PEKYPPEHTHYIO HOPMYITY

U BBIYHUCJIATH YICHBI IOCIEA0BATCIIBHOCTEH, 3aJaHHBIX
3TUMU HOpMyJIaMHu.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUH
TIOCJICZIOBATEIIBHOCTH, €CJTH BBIITUCAHBI TIEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apu(METHUCCKYIO U TECOMETPUUICCKYIO
IIPOTPECCHH TP PAa3HBIX CIIOCO0AX 3aTaHMS.
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MPOTPECCUI, CYMMBI
MEePBbIX N YJIEHOB.
N3o00paskeHue 4ieHoB
apu(pMeTH4YEeCKON 1
r€OMETPUYECKOU
POrPECCU TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHerHbIN 1
3KCIIOHEHLIAIbHbBIN
pOCT.

CI10HBIE TPOLEHTHI

Pemartp 3a7auu ¢ Ucnonb30BaHueM (GopMy N-TO diieHa
apu(pMeTUYECKON U TEOMETPUUYECKOI TPOrpeccuil, CyMMbl
IEPBBIX N YIICHOB.

M300paskaTh WICHHI 10CIEI0BATEIbHOCTH TOYKAMHU

Ha KOOPJMHATHOM TUIOCKOCTH.

PaccmarpuBath npuMepbl NPOLECCOB U SIBJICHUM

U3 pearbHOM KU3HHU, WIITIOCTPUPYIOIINE U3MEHEHNE

B apu(h)METUYECKOM MMPOTPECCUU, B TEOMETPUUECKOMN
IPOrpeccuu; N300paxaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaguyecku.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NOCJIEOBATENBHOCTSIMH, B TOM YHUCJIE 33141 U3 PealbHOU
KHU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUI
(3TIEKTPOHHBIX TAOJMIL, TPAPUUECKOr0 KaIbKYyJISITOpA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KJIBKYJISITOPA).

3HAKOMMTBHCH C MCTOPHUEH Pa3BUTHS MATEMATHKU

[ToBTOpEeHue, 0000IICHUE,
cUcTeMaTu3anus 3HaHUH

18

Yucaa u
BbIYHCJIeHUs (3aI1Ch,
CpaBHEHHUE, JICHUCTBHUS
C IEUCTBUTEIBLHBIMUA
YHCIIaMH, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOIIICHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHSAMM: MHOKECTBO, TOJIMHOXKECTBO,
orepaly HajJl MHOKECTBAMU; MCNOJb30BaTh Ipaduyeckoe
IpECTaBICHUE MHOKECTB JJI OMMCAHUS PeaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upPoOBATh TEPMUHOJIOTHIO H OCHOBHbIE
AelcTBHS, CBS3aHHbIE C YMCJIAMU: HATYpaJIbHOE YHCIIO,
IPOCTOE M COCTABHOE UKCIA, IETUMOCTh HATYPaIbHBIX
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OKpYTJICHHE,
pUOIKCHUE,

OIICHKA; pEIICHHE
TEKCTOBBIX 337124

4yuce, MPU3HAKK JIETMMOCTH, 1I€JI0€ YUCII0, MOYJIb YUCJIA,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMeTHIeCcKuil KBapaTHIN KOPEHb.
BbInoJIHATH AeHCTBHSI, CDABHUBATH M YIIOPAI0YUBATH

apuPMETHIECKIM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
crocoom) OKPYTJIATH YHCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHUMN.
Pemarthb TekcTOBBIE 321241 apU(DMETUIECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3aJa4u, CoJepKaIiue MPOIeHTHI,
JIOJIM, YACTHU, BBIPAXKAIOIIHNE 3aBUCUMOCTHU: CKOPOCTD —
BpEMsI — PacCTOSIHUE, IIeHA — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsl — NPOU3BOJUTEIHLHOCTH TPYya.
Pa30upartsb peasibHbIC )KU3HEHHbBIE CUTYAllWH,
(hopMyIUpOBATH UX HA S3bIKE MATEMATUKH,
HAXOJUTh PEIICHNE, TPUMEHSISI MAaTEMAaTUUECKUI arlapar,
HHTEPNPEeTHPOBATH PE3YyJIbTAT
AsredOpanyeckue OnepupoBaTb NOHATUSIMH: CTENICHb C L[ETBIM
BbIPAKEeHUSA nokasaresieM, apuMeTUIeCKHil KBaJpaTHBIN KOPEHb,
(mpeobpa3zoBaHue MHOTOYJIeH, anredpandeckas 1po0b, TOXKIECTBO.
anreOpandecKux BbINOJIHATH OCHOBHBIE 1€iICTBUSA: BBITIOJIHATH PACUCTHI
BBIpAKEHUH, o ¢opMysiam, mpeoOpa3oBLIBATH IETIbIE, JPOOHO-
JOITYy CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHUS) peaM30BBIBaTh Pa3I0KEHUE MHOTOWJICHA HA MHOYKUTEIIH,

B TOM YHCJIE C UCTIOB30BaHUEM (OPMYIT PA3HOCTH
KBaJIpaTOB U KBaJApaTa CyMMBbI U PA3HOCTH; HAXOJIUTh
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JIOITyCTUMBbIE 3HAUYEHUS IEPEMEHHBIX ISl JPOOHO-
PAalMOHAJIBHBIX BBIPAXKEHUM, KOPHEH.

MopenupoBaTh ¢ IOMOIIBIO (POPMYJI peaIbHbIE MPOLIECCH
Y SIBJICHUSA

DOyHKUUHA
(moctpoenue,
CBOICTBA U3y4YECHHBIX
INgNIVIZH
rpaduyueckoe pelieHme
YPaBHEHHUU U UX
CUCTEM)

OnepupoBaTh NOHATUAMHU: QYHKIMS, TpaPuK GYyHKINH,
HYJIM QYHKIUU, TPOMEKYTKH 3HAKOITOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHusl, yObIBaHUS, HaUOOJIbIIIEE U
HauMEHbIIIee 3HAUCHUS (PYHKIUH.

AHAJIN3UPOBATH, CPABHUBATH, 00CYKIATh CBOMCTBA
(yHKUUNA, CTPOMTH UX IpaduKy.

OnepupoBatb NOHATHAMMU: IIPSIMast TPOTNIOPLIUOHAIIBHOCTb,
oOpaTHas MPONOPIMOHAIBHOCTD, IMHEWHAS PYHKITNS,
KBajipaTuyHas PyHKIMs, mapadosa, runepooia.
HUcnoab3oBath rpagMKu TSI ONIPEICIIEHUS CBOMCTB,
MPOIIECCOB M 3aBUCUMOCTEH, /I PEIICHUS 3a/1a4 U3 JPYyTrux
y4€OHBIX TPEIMETOB U PEATbHON KU3HU; MOJEJIMPOBATH

C MOMOIIIbIO TPa(UKOB peATbHBIC TTPOIIECCHI U SBJICHUS.
Beipaxkatb (popMy1aMu 3aBUCHMOCTH MEXK]1y BEJIMUYMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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OEJIEPAJIBHASA PABOYAS IIPOI'PAMMA YYEBHOTI'O KYPCA
«"EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIINCKA

['eoMeTpust Kak OAMH W3 OCHOBHBIX Pa3AEiOB IIKOJIbHOM MaT€MaTHUKH, UMEIOIIUN
CBOCH IIeNbI0 00€CTIeUnTh M3YYCHHE CBOWCTB M pa3sMepoB (GUTYp, UX OTHOIICHWHA U
B3aMMHOE€ pACIOJIOKEHUE, OMNUPACTCS Ha JIOTHMYECKYIO, JOKA3aTEJIbHYIO JIMHHUIO.
[leHHOCTh, H3y4YeHHS TE€OMETPUUM Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
3aKJII0YaeTcss B TOM, UTO OOyYalolIUMHCA YYUTCA TMPOBOAMUTH JOKa3aTelbHbIC
pacCyXIeHus, CTPOUTHh JIOTUYECKHME YMO3AKIIOYEHHUs, [JOKa3blBaTb HCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHHS
«OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT MPU3HAKOB, (OPMYJIUPOBATH OOpaTHBIC
YTBEPXKACHUSL.

BTopoli 1I€HHOCTHIO H3YUEHHS TEOMETPUHU SBISETCS HCMOJb30BAHUE €€ Kak
MHCTPYMEHTA IMPU PEUNICHHUM KaK MaTeMaTUYE€CKUX, TaK M TMPAKTHUYECKHX 3aj]ad,
BCTPEYAIONIUXCSI B pealbHOM >ku3HU. OOydaromuics JOJKEH HAyYUTbCS OMpPEaeiuTh
reOMETPUYECKYI0 (PUrypy, OmucaTh CJIOBAaMH JAHHBIA YEPTSIK WIM PUCYHOK, HAUTH
IJIOMIAh 3€MEJIBHOTO YYacTKa, pacCuyuTaTh HEOOXOIMMYIO JJIMHY OINTOBOJIOKOHHOTO
kalbenst win TpeOyemble pa3Mephl Tapaka s aBTOMOOWIISA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIMUTENbHASA JMHUS B HW3ydYeHUM reomeTrpuu. [lpu pemeHun 3amau
MPAKTUYECKOI0 XapakTepa OOYUYarOMIMICS YYUTCS CTPOUTh MATEMATHUYECKUE MOJIETU
pEAIbHBIX JKU3HEHHBIX CUTYAILlMH, MPOBOJNUTH BBIUYMCIICHUS U OLICHUBATh aJICKBATHOCTH
ITOJIyYEHHOI'O pe3yybTaTa.

KpailHe BaXHO MOAYEPKHUBATH CBS3M TEOMETPUU C JPYTUMHU y4EOHBIMU
npeaMeTaMy, MOTUBUPOBATH HCIOJB30BaTh OIpPEIEICHUS TE€OMETPUUECKUX (Puryp u
MOHATUH, TEMOHCTPUPOBATH MPUMEHEHHE TOJYYCHHBIX YMEHUU B (U3HKE W TEXHHUKE.
Otu cBs3u HaumOosiee SIpKO BUAHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
COOTHOIICHUs», «MeToa koopauHat» u «Teopema [Tudaropar.

VYuebnniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/ieibl
conepkanus: «I'eomerprueckue GUTYphI U UX CBOUCTBAY, «I3MepeHne reoMeTpudecKux
BEJIMUUHY», «JI€KapTOBBI KOOpPAMHATBHI HA IUIOCKOCTW», «BekTopbl», «JlBrkeHUd
mI0cKoCcTY, «IIpeoOpazoBanus mog00us.

OOmiee 4KMCIO YacoB, PEKOMEHIOBAHHBIX [IJII HW3Y4YEHHUs] Y4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8 Kiacce —

68 yacoB (2 yaca B HezielM0), B 9 Kiacce — 68 yacoB (2 yaca B HEJICIIO).
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COJEPKXAHUE OBYYEHUA
7 KIACC

Havansaeie nouaTus reomerpun. Touka, npsimasi, OTPE30K, JIyd. YT0J1. Buasl yrios.
BeprukaibHble U CMEXHBIE YIUIbl. buccekrpuca yria. JlomaHasi, MHOTOYTIOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetrpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [Iprmepsl
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C MOMOUIBIO IIUPKYJIA U JIMHEWKHU. TpeyronbHUK. BricoTa,
MearaHa, OuCCEeKTpuca, X CBOWCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUI TPEYToJIbHUKU. HepaBeHCTBO TpeyTroabHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBOMCTBA M NPU3HAKU NApAJUIEIBHBIX NpsAMbIX. CyMma yIJIOB TPEYroJbHUKA.
BuentHue yrisl TpeyroibHUKA.

IIpsMoyrosnbHblld  TpeyroJbHUK.  CBOWCTBO  MEOUaHbl  NPSMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEACHHOW K rumorteHyse. [Ipu3Haku paBeHCTBa NPSIMOYIOJIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONIBHBIN TPEYyTOJIBHUK C yTiIoM B 30°.

HepaBencTBa B reoMerpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 O0JIbIIIeM yTIie U OOJIBIIEH CTOpOHE TpeyTronbHUKA. [leprieHaukysip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecto Touek. buccekrTpuca yria U cepeuHHbIN NEPIEHANKYIIAP
K OTPE3Ky KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJa U AMAMETpP, UX CBOMCTBA. B3anMHOE pacronokeHue
OKpyXHOCTH M mnpsmoil. KacarenpHas W cekymas K OKpYyXHOCTH. OKpY’KHOCTb,
BIIMCaHHAasA B yroJl. BucanHas 1 onvcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetsipexyronbauku. [Tapannenorpamm, ero npu3Haku U cBorMcTBa. YacTHbIE
Cllydau napajiesiorpaMMoB (IPSMOYTOJIbHUK, POMO, KBaIpaT), UX MPU3HAKU U CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanenus, €€ CBOMCTBA U Mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton yaBoenust Menuansl. LlentpanbHas cumMmerpus. Teopema @arneca u Teopema
O MPONOPLIMOHAIBHBIX OTPE3KAX.

Cpennue TuHUM TpeyroJpHUKa U Tparnennu. LIeHTp Macc TpeyronbpHuKa.

[TogoOue TpeyronpHUKOB, Kodbdumuent mnoxodus. Ilpusnakum mnomoOus
TpeyroJbHUKOB. [IpriMeHeHne nogo0us Npu peleHny MPakTUYECKUX 3a1a4.

CpoiictBa miomaned reomerpuyeckux ¢uryp. DopMynbl A IIIOLIATU
TPEYroJIbHMKA, Napajenorpamma, pomba u Tpaneuuu. OTHOIIEHHE IUIOIIAen
oA0OHBIX (PUTYP.

Brluncnenne 1mioniaael TPEyroJbHUKOB M MHOTIOYIOJIBHUKOB Ha KIIETYATOM
Oymare.
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Teopema IIudaropa. Ilpumenenue Teopembl I[ludaropa npu perieHUn
MPAKTUYECKUX 3a7a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOr0 yrja MpSMOYTOJIBHOTO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJEeCTBO. TpuroHomerpuyeckue (GyHKUIMU YIIIOB
B 30°,45° u 60°.

BrincanHble M LEHTpaJbHBIE YIJIBI, YIOJI MEXKAY KacaTelIbHOM U XOPAOU. YTIIbl
MEXy XOpJaMHy U CEeKyIMMU. BrimcaHHbIe U ONKMCaHHbIE YE€THIPEXYroJbHUKU. B3anMHoe
pacrnoyiokeHue AByX OkpyxHocTeil. Kacanue okxpyxHocteil. OOmme kacaTeiabHbIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreuc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKAECTBO. POPMYJIIbI IPUBEIAECHUS.

Pemenne tpeyronbHuKoOB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. PenieHue
MPAKTUYECKHUX 3a]1a4 C UCNOJb30BAHUEM TEOPEMbBI KOCUHYCOB U TEOPEMbBI CHHYCOB.

[IpeobpazoBanue noaoous. [lonobue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BENECHUH OTPE3KOB
CEKyLINX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, ammHa (MOyJlib) BEKTOpa, COHANPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliu
HaJ BekTopamu. Pa3nmokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunater  Bektopa. CKalsipHO€  NPOU3BEACHHE  BEKTOPOB,  MPUMEHEHHE
JJ1S1 HAXOKJICHHS JUJIMH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS MPAMOW UM OKPYKHOCTH
B KOOpJMHATaX, MEPECEYEHHUE OKPYNKHOCTEW U MPsAMBIX. MeToJ KOOpAWHAT U €ro
MIPUMEHEHHUE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. J{TMHA OKpYKHOCTH. ['pasycHas U paauaHHas Mepa
yTIJia, BRIUMCIEHUE ITMH AYyT OKpy>kHOcTel. [Inomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUST TIJIOCKOCTH W BHYTPEHHHE CUMMETpud Quryp (dJIeMeHTapHbIC
npeactaienus). [lapannensHbiii nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pPE3yNbTaTBl OCBOCHHS IMPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOy4eHus B / Kjacce:

Pacnio3HaBaTh M3yuyeHHBIE T€OMETpPUYECKUE (PUTYpbI, OMPENEHsATh HUX B3aUMHOE
pacnoyioKeHue, Uu300pakaTb TreoMeTpUYecKue (QUrypbl, BBIIOIHATH YEPTEKHU
II0 yCJIOBHUIO 3anadd. M3MepsTh JIMHEHWHBIE W YIJIOBBIE BEIMYMHBL. Pemars 3amaun
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOy0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B PEAJIbHOM
KU3HU, pa3MEpOB TMPUPOAHBIX OOBEKTOB. Pasznmuate pasmepbl 3TUX OOBEKTOB
10 NTOPSIAKY BEJTNYMHBI.
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CTpouThb 4epTEKH K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIOJIB30BATh ITPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUN 3a]1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKACHUS C HCIIOJIb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tomp30BaThCA  MPU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBbHUKOB,
CBOMCTBOM MeEJHMaHbl, MPOBEJACHHON K THUIOTEHY3€ MNPSIMOYTOJIBHOTO TpPEYroJibHUKA,
B PEIICHUU T€OMETPUYECKHX 3a]1a4.

Onpenenars MapauIeTbHOCTh TPSIMBIX C IOMOIIBIO YTJIOB, KOTOpBIE OOpasyeT
¢ HUMM cekymas. Onpenenars napamuielbHOCTh MPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSIHHUM OT TOYEK OJHOU MPSAMOMU 10 TOUEK APYTOM IPsIMOM.

Pemiats 3agaun Ha KieTyaton Oymare.

[IpoBOIUTH BHIYMCIICHHS U HAXOJAUTh YUCIOBbIE W OYKBEHHBIC 3HAUCHHS YIJIOB

B FEOMETPUYECKHUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U

MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPU TMEPECCYCHUH JIBYX

MapaAJJIEIbHBIX IPSMBIX CEKYIIECH. Pelars npakTHUYeCKUE 3aJ1a4M Ha HAXOXKICHHUE YTIIOB.

Bnagerp mNoOHATHEM T'€OMETPUYECKOIO MeCTa TOYEK. YMEThb OIPEHCIATh

OMCCEKTPUCY YIJIa U CEPETUHHBIN MEPIICHIUKYIISIP K OTPE3KY KaKk TeOMETPUUECKHUE MECTa
TOYEK.

DopMyIUpOBATh ONPEACIEHUS] OKPYKHOCTHU M Kpyra, XOpIAbl W JuUaMmeTpa
OKPYKHOCTH, II0JIb30BATbCA MX CBOMCTBAMH. YMETb MPUMEHATbH OTHU CBOWCTBA
IIPY PELLICHUH 3a]a4.

Brnaaers noHsTHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ nenrtp. Ilomp3oBarbest (pakTaMu O TOM, YTO OMCCEKTPUCHI YTIOB TPEYTOJIbHUKA
MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIIEHIUKYISIPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHOM TOUKE.

Bnagete mOHATHEM KacaTeIbHOM K OKPYXKHOCTH, TMOJIb30BaThCS TEOPEMO
O MEePHEHAUKYJISIPHOCTH KacaTeIbHOM U pajuyca, MPOBEACHHOIO K TOYKE KacaHUs.

[Tonb30BaThCS MPOCTEUIIMMUA TE€OMETPUUECKMMHU HEPABEHCTBAMH, MOHUMATh HX
IIPAKTUYECKUU CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUYECKHE IMOCTPOCHUS C TOMOIIBIO IUPKYJd U
JIMHENKHU.

[IpeameTHBIC pe3yJabTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Pacno3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, X 3JIEMEHTBHI, MOJIb30BAThCS
MX CBOMCTBAMM IIPU PEIICHUHU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM NIEPECEUECHUS MEAMAH TPEYTOJIbHUKA (LIEHTpa Macc)
B PELICHUU 3aa4.

Brnaners noHsTHEM CpenHEN JIMHUM TPEYrOJIbBHUKA M Tpaneluuy, MPUMEHATHh UX
CBOMCTBA IIpU PELICHUU TeoMeTpuuecKkux 3anad. [lonb3oBarbes Teopemon Paneca
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U TEOpEMOMl O TMPONOPUUOHANBHBIX OTpe3Kax, NPUMEHSATh WX I PElICHUs
NPaKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKK TOAOOUS TPEYTOJIBHUKOB B PELICHUU TEeOMETPUYECKUX
3azay.

[Tonp3oBaThess  Teopemoit [ludaropa nmms  pemeHuss TEeOMETPUUECKHX W
npakTuyeckux 3anad. CTpoUTh MAaTeMaTHYECKyH0 MOJeNb B MPAKTHUYECKUX 3a/auax,
CaMOCTOATENBHO JIeJaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOIINE JJIUHBI.

Branets NoHATUSIMU CHHYCA, KOCUHYCA U TAHT'€HCAa OCTPOTO YIia MPSIMOYTOJIbLHOTO
TpeyroyibHUKA. [107b30BaThCS 3TUMU MOHATUAMU ISl PEIICHHS] TPAKTUYECKHX 3a/1a4.

Boruucnate  (pa3nuyHbiMH - crioco0aMM) IUIOMIAAL TPEYTOJIbHUKA W IUIOMIAIH
MHOTOYTOJIbHBIX (Uryp (MOJB3YSCh, IJ€ HEOOXOAUMO, KalbKyJIsTopoM). [IpumeHATH
MOJIyYeHHbIE YMEHHUS B IPAKTUYECKUX 3aadax.

Brnaners NOHATHSMU BIHCAHHOTO W LEHTPAIBHOIO YIJIA, UCIOIb30BaTh TEOPEMBI
O BIIMCAHHBIX yTIJIax, yriax MEeXy XopAaMH (CEKyIIMMH) U YTJIe MEXIy KacaTelIbHON U
XOpAOH ITPU PELIEHUU T€OMETPUIECKUX 3a1ad.

Bianerp MOHATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUH 3a/1a4.

[IprMeHSTh MOTyYEeHHBIE 3HAHKS HA MTPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJIETU
JUIsL  3a7a4  peaJbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME  BBIYHMCIICHHUS
C TPUMEHEHHEM TMOAOOUS M TPUTOHOMETPUM (MOJB3YSCh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl YYEOHOTO Kypca K KOHILY
oOyderus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOUIbIO
pa3NuYHbIE AJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («pELIEHUE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxomuth (C MNOMOIIBIO  KaJbKYJATOpAa) JJIMHBI W YIJIBI
JUTsL HeTaOJTMYHBIX 3HAYCHUH.

[Tonb3oBaTbea (QopMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM i1l HAXOXJEHUS COOTHOLIEHUH MEXKIYy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHUHYCOB ISl HaXOXIEHUS Ppa3JIMYHBIX
AJIIEMEHTOB TPEYTrOJIbHUKA («PEIIeHHE TPEYroJbHUKOBY), MPUMEHATh UX MPHU PEUICHUU
reOMETPUYECKUX 3a4a4.

Bnagers mnousTHsSIMEH TpeoOpa3oBaHUS MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. [lonb3oBaTbcs CBOMCTBaMU MOA0OMS MPOU3BOJIBHBIX (UTYDP, YMETh
BBIUUCIIATH IJIMHBI U HAXOAUTh YIibl y TOJ0OHBIX Guryp. Ilpumensats cBoiicTBa moao0us
B MPAKTHYECKUX 3aJadax. YMETb MPHUBOJUTH MPUMEPHl  MOAOOHBIX (QUIYp
B OKPY>KaIOILIEM MUDE.

[Tonb30BaTbCs TEOpeMaMu O IPOU3BEIECHUU OTPE3KOB XOpHA, O IPOU3BENECHUU
OTPE3KOB CEKYILUX, O KBaAPaTEe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpaMH, IOHUMATh UX F€OMETPUUECKUNA U (PU3UUECKHUI CMBICI,
OPUMEHATh HMX B pEHICHHH TeOMETpUYeCKUX U (usmdeckux 3anad. I[IpumeHsaTh
CKaJISIPHOE ITPOU3BEICHNE BEKTOPOB JJIsl HAXO0XKJICHUS JIJIUH U YIJIOB.

[Tosb30BaThCd METOAOM KOOPAMHAT HAa IIOCKOCTH, NMPUMEHSTHh €r0 B PELICHUU
reOMETPUUYECKUX U IPAKTUUECKUX 3aj1au.

BrageTs NOHATHSMHU MPAaBUJIBHOIO MHOTOYTOJIBHUKA, IJIMHBI OKPY>KHOCTH, JITMHBI
JIyTU OKPY>KHOCTH M PaJWaHHON MEphl YIJIa, YMETh BBIUMCIATH IUIOIIAIb Kpyra U €ro
yacteil. [[puMeHATh MoTy4YeHHbIE YMEHUS B IPAKTHYECKUX 33/1a4ax.

HaxoauTs ocu (MM LEHTpPbI) CUMMETpUU (PUTYP, IPUMEHSTH JBUKEHUS IIJIOCKOCTH
B IIPOCTEHIINX CITy4dasX.

[IpuMeHATh MOTy4YEHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIH
JUISL  3aJa4  PEAJIbHOM JKM3HM W NIPOBOJUTH COOTBETCTBYIOIIME  BBIYMCIICHHUS
C TMPUMEHEHUEM TOJ0OMSI W TPUTOHOMETPUYECKUX (PYHKIUH (MONB3YsCh, TIAE
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
HanmenoBanue paznena |(KoaudecTtso OcHoBHOE OcCHOBHBIE BU/IbI IEATEIBHOCTH 00YYarOIINXCS
(Tembl) Kypca 4acoB COZIEpKaHUE
[Ipocrenmue 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpudeckue GUrypsl 1 Ir€OMETPUYECKHUE Pacno3naBaTth H3yyeHHbIE T€OMETPUUYECKUE (PUTYPBI,
UX cBoMcTBa. M3mepenue OOBEKTHI. onpeneasTh UX B3aHMHOE PACIIOJIOKEHNE, BHINOJIHATH
F€OMETPUYECKUX BEIUYUH MHOrOyroJIbHUK, YEepTEK N0 YCIOBUIO 33]1a4H.
JIOMaHas. IIpoBoauTk IIPOCTENIINE IOCTPOEHUS € IIOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C MPOCTEUILINMU
yepTeKaMHu.
N3mepeHne TMHENHBIX
U YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JIMHEUKHU.

N3mepsaTh TMHEIHBIE U YTIIOBBIE BEIMYUHBI TEOMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenesiTh «Ha IJ1a3» pa3Mephl peaibHbIX 00BEKTOB,
NPOBOANTH I'PyOYIO0 OLIEHKY HX Pa3MEPOB.

PemarTp 3a1a4n Ha BBIYMCIICHUE AJIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTe 3a/1a4u Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX PUryp.

IIpoBoguTh KiaccuPpuUKaio yriioB, BHIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXO0MMBbIE 10Ka3aTEIbHbIE PACCYKICHUS.
3HAKOMUTBCS C HCTOPHEH PAa3BUTHUS T€OMETPHUU

TpeyroapHuKN

22

IToHsTHE O paBHBIX
TPEyroJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexax (C ykazaHUeM IPU3HAKOB).
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NIEPBUYHbBIE
IIPEICTaBIICHUS

O paBHBIX (PUTYypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIBbHUKOB.
[Ipu3Haku paBeHCTBA
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMaHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
MPOBEICHHOM

K TUITOTEHY3€.
PaBHOOGe1peHHbIC U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haky u cCBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepasenctBa

B FT€OMETPUHU.
IIpssMOyTOJIbHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BeiBoauTh ciiecTBHA (PABEHCTB COOTBETCTBYOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYyHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOIBHUKOB; OUCCEKTPUCHI, BBICOTHI,
Me€JIMaHbl TPEYTOJIbHUKA; CEPEINHHOTO NEPHEHANKYIISAPA
OTpE3Ka; NEPUMETPA TPEYTOJIbHHKA.

®opMyJIMpPOBaTh CBOWCTBA U MPU3HAKH PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTsb uepTexu, pemaTh 3a1a4M C TIOMOILBIO
HaXOKJEHUS PABHBIX TPEYTOJbHUKOB.

IIpuMeHATH NPU3HAKK PABEHCTBA MPSIMOYTOJIHHBIX
TPEYTOJIbHUKOB B 33Ja4ax.

Hcnoab3oBaTh LU(POBBIE peCypChl AJS HCCJIEI0BAHUS
CBOMCTB U3y4aeMbIX QUTYp.

3HAKOMUTBCS C HCTOPHEH PA3BUTHUS T€OMETPUU
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[TapannensHble NpsMBIE,
CyMMa YTJIOB TPEYTrOJbHUKA

14

[TapannenbHbIe
IpsIMBIE, X CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE

MIpU NIEpECECYEHUN
napajuieabHbIX
MIPSIMBIX CEKYILEH).
IIpusHax
[1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM O BTOPOM
MPSAMOM.

Cymma yrioB
TPEyTOJbHUKA.
Bremnue yribl
TpPEyTOJbHUKA

D®opMyJTHPOBATH MOHATHE TAPAIIIETBHBIX ITPSMBIX,
HAXOJAUTh IIPAKTHYECKUE TPUMEPBI.

H3yuarth cBoiicTBa yIii0B, 00pa30BaHHBIX MIPH MIEPECEUCHUN
IapajuleNIbHBIX IPSAMBIX cexyuier. IIpoBoauts
JA0KA3aTeJbCTBA [1APAJUICIBHOCTH JBYX IPSIMBIX C IOMOLIBIO
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
TPETHEU IIPSMOM.

BeI4ucasiTh CyMMY yIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
Haxoautsp yricioBble U OyKBEHHbIE 3HAUEHUS YTJIOB

B TEOMETPHUUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME yTIJIOB TPEYTOJIbHUKA U MHOTOYIOJIbHUKA.
3HAKOMUTBHCS C HICTOPHUEH Pa3BUTHS T€OMETPUN

OKpy HOCTb U KPYT.
I'eomerpruueckue
ITOCTPOCHUS

14

OKpy»XHOCTb, XOpJia 1
JIHaMETP UX CBOMCTRBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIMCAHHAS B yTOJL

D®opMyJIMPOBATH ONpeaeIeHUsI: OKPYKHOCTH, XOP/bI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBONCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBatpb, B TOM YKCIIE MCIOJIb3YS HUPPOBbIE
pecypcChl: OKPYKHOCTb, BIMCAHHYIO B yTOJI; LIEHTP
OKPY’KHOCTH, BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
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[Tonsitue o 'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYJISIP
KaK T€OMETPUYECKUE
MECTa TOYEK.
OKpy»XHOCTb,
OIMCaHHAas OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMCAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a/1a4n

Ha ITIOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBats metoa ['MT miis nokaszarenbcTBa TEOpeEM

0 MepeceueHN OMCCEKTPHC YTIIOB TPEYTOJbHUKA U
CEPEIMHHBIX IIEPIICHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombso [ MT.

OBiageBaTh NOHATHSIMH BIIMCAaHHOM U ONMCAaHHOMN
OKPY’KHOCTEU TPEYroJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPYXHOCTEM.

Pemiarb OCHOBHBIE 3a1a4M HA MIOCTPOEHHE: YTIila, PABHOIO
JAaHHOMY; CEpEIMHHOI0 NEPNEHANKYISAPA JAHHOTO OTPE3Ka;
IIPSAAMOU, IPOXOJAILIEH Yepe3 JaHHYIO TOUKY U
NEPHEeHIUKYJISIPHON TaHHOM MPSAMOM; OUCCEKTPUCHI JAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS C MCTOPHUEH PAa3BUTHS T€OMETPUN

IToBTOpeHUe, 0600IICHNE 4 IToBTOpEHUE U PemiaThb 3a1a4um Ha MOBTOPEHUE, MILUTFOCTPUPYIOIITHE CBSI3H
3HAHUH 0000IIIEHNE OCHOBHBIX | MEXAY Pa3IMIHBIMH YaCTSIMH Kypca
MHOHSITUM U METOJOB
Kypca / kiacca
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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8 KIIACC

HanmenoBanue pasgena | Kommuectso OcHoOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB CoJiepKaHue

YeTbIpeXyTroJbHUKH 12 [Tapannenorpamm, ero | M300paxars 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKH PA3HBIX BUJOB U UX DJIEMEHTHI.
YacTHble ciydan ®opMyIMPOBaTh ONPeEAEeICHUsI: TapAILJIEIOrpaMma,
[apajuIeIorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tparelnuu, paBHOOOKON
(IpsAAMOYTOJIbHUK, Tpamnenuu, NpsMOYTOJIbHOW TpaneLuu.
poMO, KBajpar), Ux Jloka3bIBATh M UCNOJIB30BATH NIPU PELICHUH 32124
MPU3HAKU U CBOWMCTBA. | MPU3HAKU U CBOMCTBA: MMapajuieorpaMmma,
Tpanenws. OpsMOYTOJIbHUKA, poM0Oa, KBaJpara, Tparneuun, paBHOOOKOM
PaBHOOOKas 1 Tpareuny, NpAMOYTrOJIbHOW Tpareuu.
IPsIMOYTOJIbHAs IIpuMeHATH MeTO/ yIBOCHUS MEIUaHbI TPEYTOJbHUKA.
Tpanenuu. Hcnoas3oBath 1udpoBbie pecypchl JJisl UCCIEI0BaHUS
MeTton yaBoeHus CBOMCTB M3y4aeMbIX (QUryp.
MEUaHBI. 3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS T€OMETPUU
[enTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Panecan IIpoBoauTh MOCTPOEHMSI C TOMOLIBIO IUPKYJIA U JIMHENKH

O MPONOPIUOHATBHBIX TeopeMa C UCNIOJIb30BaHMUE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbIE O MPOIMOPILMOHAIBHBIX | O MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHII

TPEYTOJIbHUKHU OTpe3Kax. IPONOPUHUOHAIBHBINA OTPE3OK.
Cpennsist nMHUA IIpoBoauTh 1OKA3aTEJIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJbHHUKA. TPEYTroJIbHUKA MEPECEKAOTCS B OAHOU TOUKE, U HAXOAUTh
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Tpanenus, ee cpeaHss
JIUHUSL.
[TponoprimonanbHbIE
OTpE3KHU.

[enTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TpeyroabHUku. Tpu
IpU3HaKa nogo0us

CBSI3b C LIEHTPOM Macc, HAXOAMTh OTHOIIIEHUE, B KOTOPOM
MEMAHBI JICSATCS TOUKOU UX IEPEeCCUCHHUS.

Haxoautb 10J00HBIE TPEYTOJILHUKY HAa TOTOBBIX YepTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOI00MS.
PemaTtsh 3a1a4u Ha 110/I00HBIE TPEYTOIBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUS YepTEXeH 1 HaXOXKICHUS
NOJIOOHBIX TPEYTOJIbHUKOB.

IIpoBoanTh 10Ka3aTEJIBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

TPEYTOJIbBHUKOB. Jloka3pIBaTh TPH MIPU3HAKA [10100MS TPEYTOJIbHUKOB.
[IpumeHnenue IIpuMeHATH NOTy4YEHHBIE 3HAHUS IPU PEILICHUN
noaoous F€OMETPUYECKHUX U MPAKTUYECKUX 3a]ad.
IIPU pELIEHUU 3HAKOMHUTBCS C HCTOPHUEI Pa3BUTHUS T€OMETPUU
IIPAKTUYECKHX 3a/1a4
[Tnomans. Haxoxnenue 14 CgolicTBa IIOMAIEH OgBJaeBaTh NEPBUYHBIMH MPeACTABIEHUAME 00 0011ICH
IJIOLIAJIEH TPEYTOJIbHUKOB FeOMETPUUECKUX TEOpUH III0MmAIU (Mepbl), POPMYJTUPOBATH CBOWCTBA
Y MHOTOYTOJIbHBIX (UTYP. ¢uryp. TUJIOLIAM, BBISICHSTh UX HATJISIHBINA CMBICIT.
[Tnomaan mogoOHbIX PUryp DopMyJIbI BeiBOAMTH (POPMYIIBI IJIOIIAIM HapajIesIorpaMma,
JUTSL TUTOTLAAM TPEyrojbHUKA, TPANneuu U3 GOpMyJIbI IIIOMIAAN
TPEYTOJIbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuienorpamMmma, BbIBOAMTH ()OPMYIIBI IJIOMIAAH BBITYKJIOTO
Tpanenuu. YEeTBHIPEXYTOJIbHUKA YEPEe3 TUArOHAIIM U YTOJI MEXI1Y HUMH.
Brruncnenue HaxoauTs miomianu ¢puryp, n3o0pakxeHHBIX HA KJIETYATON

IUTOMIAZIEN CIIOKHBIX
buryp.

Oymare, HCI0JIb30BaTh pazOueHue (GUrypbl Ha 4acTu U
NOCTpavBaHHUE.
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[Tnomanu Guryp

Ha KJIeT4yaTton Oymare.
[Tmomntaay mogo0OHBIX
uryp.

3amaun

C IPaKTUYECKUM
coAepKaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTeJIbHOM
TUIOIIA TN

Pa30upaTs npuMepsbl HCIOJIB30BAHNS BCIOMOTaTEIbHOM
IUTOIIAAM JUIS PEIICHUs T€OMETPUYECKHX 3a/1ay.
Haxoauth muioniaam nogo0HbIX GUryp.

BbIuncsITh IUI0MAAN Pa3IUYHBIX MHOTOYTOJIBHBIX QUTYD.

Pemarn 3alavdi Ha I10aJab € IMPaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa n
Hayvaja TPUTOHOMETPUU

10

Teopema ITudaropa, u

€¢ MPUMEHEHHE.
Onpenenenue
TPUTOHOMETPHICCKUX
GbyHKIHA OCTPOTO
yTJia MPSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

Joxa3siBaTh TeOpeMy [ludaropa, ncmosipzoBarn e¢

B MPAKTUYECKUX BBIYUCIICHUSX.

DopMyJMPOBATH ONPEECICHHUS TPUTOHOMETPUUECKUX
(YHKIMIA OCTPOro YIIia, HPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIIIEHUS

B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriaMu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GOpMyJIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO ISl HAXOXKICHUS
COOTHOIICHUN MEX]y TPUTOHOMETPUUECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpumMeHsITH IOTyYEeHHBIC 3HAHUS U YMEHUS MIPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS T€OMETPUH
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YTI1BI B OKPYKHOCTH.
BnucanHble 1 oniMcaHHbIE
YETHIPEXYTOJIbHUKHU.
KacarenpHbie

K OKpy>kHOCTU. Kacanue
OKPYKHOCTEU

13

Bnucannsie n
LIEHTPaJIbHBIC YTJIbI,
YroJI MEXTY
KacaTeJIbHON 1
XOPHOM.

Yrael Mexay
XOpAaMu U
CEKYILINMHU.
Bnucannbie u
OIMCAHHBIC
YETBIPECXYTOIBHUKH,
WX MIPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIpY peLICHUHN
reOMETPUYECKUX
3aja4.

BzaumHoe
PacMoJIOKEHUE JBYX
OKpPYKHOCTEH, 001II1e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyTHPOBATH OCHOBHBIE ONPEIEICHUS, CBI3aHHbIE

C yriamu B Kpyre (BIHUCaHHBIN YToJl, UEHTPAIbHBIN yroJ).
HaxoauTs BIIMCaHHBIE YIJIbI, OMUPAIOIIHNECS HA OJIHY AYTY,
BBIYHCJIATH YIJIbI C TIOMOLIBIO0 TEOPEMBI O BIIMCAHHBIX
yTJlax, TEOPEMBbI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pECYpCOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BbIBOJMTH UX CBOKCTBA U MPU3HAKHU.

Hcnosb30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELIEHUU
3a1a4y
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[ToBTOpEeHue, 0600mEeHNe 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINAE CBS3H
3HAHUU OCHOBHBIX IIOHATHA U | MEXIYy Pa3IMYHBIMHU YaCTSIMH Kypca
METOJIOB KypcoB 7 u 8
KJIaCCOB, 0000IIeHHE
3HAHUH
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIIACC

Metpuueckue
COOTHOUIIEHHUS
B OKPY>KHOCTH

0 MpeoOpa30BaHUM
10J100MSI.
CoOTBETCTBEHHEIC
DJIEMEHTHI NOOOHBIX
duryp.

Teopema

O TIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HanmenoBanue pasgena | Kommuectso OcHoOBHOE OcHOBHBIE BUJIBI AEATENBHOCTH O0YHYArOIIUXCS
(TemnI) Kypca 4acoB CoJIepKaHue

Tpuronomerpusi. Teopemsl 16 Onpenenenue @®opmMyJNpPOBATH ONPeEAeIeHUs TPUTOHOMETPUUECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U IPSIMBIX yTJIOB.

Peuienue TpeyroabHUKOB bysKImi yrios ot 0° | BBIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmynsl (c paguycoM OMMCaHHON OKPYXKHOCTH).
IPUBEECHUS. BoiBoauTh opmMy.ibl 1/ BHIYHCICHUS IJI0MIAAEH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TEOPEM TPUTOHOMETPUH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIONIAIM TPEYTOJbHUKA YEPE3 AIBE CTOPOHBI U YTOJl MEKIY
Pewenue HUMH, (HOpMyJIa TUIOIIAAN YEThIPEXYTOJIbHUKA YEPE3 €T0
TPEyroJIbHUKOB. JIMaroHa v v YroJl MKy HUMHU).
[IpakTHYecKoe PemiaThb TpeyroiapHuKH.
IPUMCHEHHE Pemars npakTtuyeckue 3aa4u, CBOIAIINECS
JI0Ka3aHHbIX TEOPEM K HaX0>KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBanue noaoowms. 10 [Tousarue OcBauBaTh NOHSITHE TTPEOOPA30BaHUS MTOAOOUS.

HccnenoBaThb OTHOIICHHUE JTUHEHHBIX 2JIEMEHTOB (PUTYD
py MpeoOpa3oBaHUM MO00MS.

Haxoauts npumepsl 000U B OKpY Karolen
JIEUCTBUTEIBHOCTH.

BbIBOAUTH METPHUUECKHE COOTHOIIEHUS MEXKY OTPE3KaMHU
XOpJI, CEKYIIUX U KACATEeJIbHBIX C UCIOJIb30BAHUEM
BIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJILHUKOB.

PemaTh reomeTpuyeckue 3a1a4m U 3aJ1a41 U3 peaIbHON
’KU3HU C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TEOpEMa O KBaJpaTe
KacaTeJIbHOM.
[IpumeHnenue

B PELICHUU
reOMETPUYECKUX
3aj1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKECHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DU3NYECKUN U
reOMETPUYECKHM
CMBICJI BEKTOPOB.
Paznoxxenue BexkTopa
0 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxkanspHoe
MIPOU3BE/ICHHE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KAK HAIIPABJIEHHBIE OTPE3KH,
HCCJIe0BATh FEOMETpUUYECKUN (TIepeMelIeHre) 1
(dbuznyeckuii (cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUs CYMMBbI U pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpPA Ha YUCII0, MCCJIe0BATh
reOMETPUYECKUN U (PU3NYECKU CMBICIIBI ATUX OTIepaLlUi.
Pemarb reomerpudeckue 3a1a4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM
BEKTOpPAaM.

Hcnmoab30BaTh CKATAPHOE POU3BEIECHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOKCTBA.

Boeryucasitb cyMMy, pa3HOCTb U CKaJIIPHOE MMPOU3BEINECHUE
BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEICHUE JIs1 HAXO0XKICHHUS
JUTUH U yTJIOB
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MIPUMEHCHUE

JUUTS. HAaXOKACHMS
JUTAH U YTJI0B.
Pemenue 3amay

C IOMOIUIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
JUTS pEIICHUS 3a1a4
bu3uku

HeKapTOBBI KOOpAHNHATLI
Ha IINIOCKOCTH

JlekapTOBBI
KOOPAMHATBI TOYEK
Ha [JIOCKOCTH.
YpaBHEHUE OPSIMON.
YpaBHeHHe
OKPYHOCTH.
Koopaunatsl Touek
IepeceyeHus
OKPYXHOCTH U
MIPSMOM.

Meron koopauHAT
MIpY PELICHUU
r€OMETPUUECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBanBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, IEKapTOBBIX KOOPJAUHAT TOYKHU.

BoIBOAMTH ypaBHEHHE ITPSAMOU U OKPYKHOCTH. BbIAeJIATH
IIOJIHBIM KBaJpaT JJI1 HaXO0KJICHUs LIEHTpa U paauyca
OKPY>KHOCTH 10 €€ YPABHEHUIO.

PemaTe 3agaum Ha HAX0XKIEHUE TOYEK NIEPECEUCHHUS
MPSAMBIX U OKPY’KHOCTEN C MOMOILBIO METOAA KOOPANHAT.
Hcnoab30BaTh CBOMCTBA yTII0BOT0 KOd(hPuIimeHTa npsmon
IIPU PELIECHUU 3314, JUIsl ONPENEIICHHS PACTIOJIOKEHUS
MPSMOM.

IIpuMeHATh KOOPANHATHI IPH PEIIEHUN T€OMETPUUECKUX U
MPaKTUYECKUX 3324, ISl IOCTPOEHUSI MaTEMAaTUYECKUX
MOJIeJIEN pealbHbIX 3a/1a4 («METO/I KOOPIUHATY ).
[oab30BaThCA 17151 HOCTPOCHUS U UCCIICTOBAHUI
U(POBBIMHU PECYPCAMH.

3HAKOMUTBCS C MICTOPHUEH Pa3BUTHS T€OMETPUN
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IIpaBuibHBIE
MHOTOYTOJIbHUKH.
JImuHa OKpY>KHOCTH U
IJIOIAb KpyTa.
Brrancnenue niomanen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno nt. JInuna
OKPYHOCTH, IyTH
OKPYXHOCTH.
Pagnannas mepa
yria.

Iimomane kpyra,
CEKTOpa, CErMEHTa

D®opMyJIHPOBATH ONPEACIICHUE IPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTBHI.
IHonb30BaThbCsi NOHATUEM JJIMHBI OKPY’KHOCTH, BBEICHHBIM
C IOMOIIIBIO NMPABWIBHBIX MHOTOYTOJIbHUKOB, OIIpeleasiTh
YUCIIO T, JUIMHY AYTH U PAMaHHYIO0 MEpY yrJa.
IIpoBoauTh Mepexoa OT paliaHHOW MEPHI yIJIa

K IpaJlyCHOM ¥ HA0OOPOT.

OnpenesasaTs IIONAA6 Kpyra.

BoiBoauTh hopMy.inbl (B rpayCHON U paiaHHON Mepe)
JUISL JUTUH YT, TUIOIIAJIEN CEKTOPOB U CETMEHTOB.
BoruucjasaTs mwiomaay Guryp, BKIIOYAIOITUX JJIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTh mionaay B 3aj1a4ax peajbHOU )KU3HU

JIBU>KEHUSI IIOCKOCTH

[TonsiTrE O ABUKEHUM
IUIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, MOBOPOT
[Ipumenenue

MIPH PEIICHUM 3a1a4

Pa30oupaTs npumepsl, WIUTIOCTPUPYIOIIHAE TTOHATHS
JBUKCHUS.

DopMyJHpPOBATH OINPEICIICHUS apAILIIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH HX CBOWCTBA,
HAXOAMThH HEMOJABUKHBIE TOUKH.

HaxoauTh 1IEeHTPbI U OCH CHMMETPUH MPOCTEHINX GUryp.
IIpuMeHsTH MapajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHUH FeOMETPUUYECKHX 3a]a4 (pa30upaTs NPUMEPHI).
HUcnoab30BaTh 1151 HOCTPOCHUS U UCCIIEOBAHUIM

u(poBbIE pecypcChbl

[ToBTOpeHue, 0000IICHUE,
cUcCTeMaTU3anus 3HAaHUI

IToBTOpEHUE
OCHOBHBIX MTOHITHUU U

OnepupoBatb NOHATUAMU: QUTYpa, TOUKA, IPSMas, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBII 1 PABHOCTOPOHHU
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METO/IOB KypcoB 7—9
KJIaCCOB, 0000IIICHIE
Y CHCTEMAaTH3aLUS
3HAHUMU.
[Ipocrerimmue
r€OMETPUYECKHUE
burypsl u ux
cBouicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYHUH.
TpeyroapHUKH.
[TapamienbHbie U
MEePIEHIUKYIISIPHBIE
npsiMbIE.
OKpY>HOCTb U KpPYT.
I'eomeTpuueckue
MMOCTPOCHHUS. Y TJIbI
B OKPYKHOCTH.
Bnucanueie n
OTMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimast u
OKPY>KHOCTb.
YeTbIpEeXyTrONbHUKHY.
Brnincanueie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OHcceKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIEIOrpaMM,
poMO, PSIMOYTOJIbHUK, KBAJIpaT, TpareLus; OKPyKHOCTb,
KacaTebHasl; paBEHCTBO U 1oaooue uryp,
TPEYTOJIbHUKOB; NApAJJIENIBHOCTD U NIEPIEHANKYIIPHOCTD
NPSIMBIX, YTOJ MEXKAY MPSMBIMU, CAMMETPHSI OTHOCUTEIILHO
TOYKHU U NPSIMOM; IJIMHA, pPACCTOSTHUE, BEIMYMHA YTJIa,
IUIOIIA/b, IEPUMETP.

Ucnoan3oBarh opMyJIbl: IEpuMeETpa U IIIOMIAIN
MHOT'OyTOJIbHUKOB, JIJTMHBI OKPYKHOCTH U ILTOIIAIN KPYTa,
00BbEMa MPSIMOYTOJIBHOTO NapaJlieenueaa.
OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAs CUCTEMA
KOOPJIMHAT, BEKTOP; HCIOJIb30BAaTh 3TU IOHITUS IS
MPEACTABICHUS JAHHBIX U PELIECHUS 3a]1a4, B TOM YHCIIe

U3 IpyTruX y4eOHbIX IPEIMETOB.

Pemarp 3aga4u Ha MOBTOPEHUE OCHOBHBIX OHATHUH,
WJUTIOCTPALIMIO CBA3EH MEX]y pa3IMUYHbIMU YacTsIMU Kypca.
Bei0upath MeTOa U1l pEeIIEHUS 3a/1a4U.

Pewmiats 3a1a4m 13 NOBCETHEBHOM )KU3HU

87



Y OIIMCaHHbIC
YETHIPEXYTOJIbHHUKHU.
Teopema [Iudaropa u
Hayvajia
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIBLHUKOB.
IIpaBuibHbIE
MHOTOYTOJIbHUKHU.
[Ipeo6pazoBanms
TJTOCKOCTH.
JBwxenuns. [Togobue.
Cummerpusi.
[momans.
Brruncnenue
mwromtaaei. [ nomagu
NOJA00OHBIX QUTYP.
JlexapToBbl
KOOPAMHATHI Ha
TJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBHIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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OEJNEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«BEPOSITHOCTBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIINCKA

B coBpemeHHOM 1HMPPOBOM MHpE BEPOSTHOCTb M CTATUCTUKA MPHOOPETAIOT BCE
OO0JBIIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUTIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM Ka)XIOMy 4YeloBeKy. Bospactaer umcio mpodeccui,
OpU OBJIAJEHUU KOTOPBIMH TpedyeTcss Xopolas 0Oa3oBasi MOATrOTOBKAa B 00JIaCTH
BEPOATHOCTH U CTATUCTUKH, TaKas MOATOTOBKA BayKHA JIJIS POJIOJDKEHUS 00pa30BaHus U
JUIsl yCTIEIIHOM MpodeccrnoHaIbHON Kapbhephl.

Kaxxipiii yenoBek NOCTOSIHHO MPUHUMAET PEIICHHUs Ha OCHOBE UMEIOUIUXCS Y HEro
TaHHBIX. A JIsi 000OCHOBAHHOTO TPHUHSTHS PEIICHUS B YCIOBUAX HEAOCTATKa WU
n30bITKa WHGOpPMAIUM HEOOXOJAMMO B TOM 4YHCIE XOpoIio c(HopMHUpOBaHHOE
BEPOATHOCTHOE M CTATUCTHUECKOE MBIIILICHHUE.

HIMeHHO MOATOMY OCTpO BCTajla HEOOXOIUMOCTh CPOPMHUPOBATH Y 00YyUarOIIUXCS
(YyHKIHMOHAJIBHYI0 TPaMOTHOCTh, BKJIIOYAIOIIYIO B C€0Sl B KaueCTBE HEOTHEMIIEMOU
COCTaBJISIFOLIEH yYMEHHE BOCHPUHUMATh U KPUTHUECKU AaHAJIU3UPOBATh HMH(OPMAILIHUIO,
IPEJICTAaBICHHYIO B Pa3IUYHbIX (pOopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTUX
peallbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOW3BOJIUTH TMPOCTEUIINE BEPOSTHOCTHBIC
pacyeThI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH MpPHHIMIIAMUA cOOpa, aHaiu3a u
NpEJCTaBICHUsS JaHHBIX M3 pa3IUYHbIX cdep KU3HM oOlulecTBa M TOCyIapcTBa
npuoOmaeT oOydJarommxcss K  OOIIeCTBEHHbIM HHTEepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPa3BUBA€T HABbIKM OpraHM3aluu Iepedopa W MOAcYeTa 4Yucia
BapHaHTOB, B TOM 4YHCII€ B MPHUKJIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpUHU
rpadoB co3maeT matemMaTH4yecKui (pyHaaMeHT [ (OPMHUPOBAHMS KOMIIETEHIIUIMA
B obOmactTy MHPOpPMATHKKA W HUGPOBBIX TexHONOTHUH. [Ipu W3yuyeHUM CTAaTHUCTUKH U
BEPOATHOCTH OOOTallalOTCs MPEACTaBICHUS OOYYarOIIMXCS O COBPEMEHHOM KapTUHE
MHUpa ¥ METOJaX ero MccieaoBaHus, (popMHUpyeTcs TOHUMAaHWE POJIM CTATUCTHKHU Kak
UCTOYHMKA COIMAJIbHO 3HAaYMMOW HMH(OpPMAIMM M  3aKJIaJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBMM ¢ MaHHBIMU EMSIMH B CTPYKTYype MpOTrpamMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHUs BBIJCICHBI CICIYIOIINE
coJepkaTenbHO-MeToAnueckue JuHuM: «llpeacraBneHne naHHBIX W oOmMMcaTEIbHAS
CTaTUCTUKA», «BeposTHOCTHY, «DNeMEeHTh KOMOWHATOPHKN», «BBeaeHHE B TEOPHUIO
rpadoB».

Copepxanne nuaun «lIpeacTtaBieHne NaHHBIX M OMHCATENIbHAs CTATUCTUKA»
CIIy>KMT OCHOBOH Uil (POPMHUPOBAHUS HABBIKOB pabOTHI ¢ MHPOpPMALUE: OT YTEHUS U
UHTEpIpeTauud WHGOpMallMU, TPEACTaBIEHHOW B Tabmuuax, Ha JaudarpaMmax u
rpaukax, 10 cOopa, IpeACTaBICHUS U aHAIN3a JAaHHBIX C UCIIOJIb30BAHUEM
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CTATUCTUYECKUX XapaKTEPUCTUK CpPEIHUX U pacceuBaHus. Paboras c JaHHBIMH,
oOydaroluecsi yd4arcs CUMThIBaTh W HMHTEPIPETUPOBATh JaHHBIC, BBIABUTATH,
apryMEHTHUPOBATh U KPUTHUKOBATH MMPOCTEHIIINE THIIOTE3bI, PA3MBILIUIATE HaJl (PaKTOpaMH,
BBI3BIBAIOIIMMM H3MEHYMBOCTb, M OLEHMBATh HUX BIUSHHE Ha pPacCMaTpPUBAEMBIC
BEJIMYMHBI U TPOLIECCHI.

VHTyUTUBHOE TMIpEACTaBICHUE O CIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHNE
3aKOHOMEPHOCTEN M TEHJCHLMU CTAaHOBUTCS MOTUBUPYIOLIECH OCHOBOM JUISl U3YYEHUS
TEOPHUH BEPOATHOCTEN. bobllloe 3HAUeHNE UMEIOT TIPAKTUYECKUE 3a/1aHMs], B YACTHOCTH
OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMHA MOJIEIISIMHU.

[ToHsiTHE BEPOATHOCTU BBOAMTCS KaK MEpa MpaBAONOA00Us CIy4ailHOrO COOBITHS.
[Tpu n3ydennn yueOHOro Kypca oOydaroluecs: 3HaKOMSITCS ¢ IPOCTEHIIIMMUA METOAaMU
BBIYMCIICHHUSI BEPOATHOCTEH B CIYyYailHBIX OKCIIEPUMEHTAaXx C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU HUCXOJaMH, BEPOSATHOCTHBIMHU 3aKOHAMH, MO3BOJSIOIIMMU CTaBUTh U
pemats 6oJiee ClOXKHbBIE 3aaui. B yueOHbIN Kypc BXOAST HauyalbHBIC MPEICTABICHUS
O CIy4YalHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYLIECTBIISETCS 3HAKOMCTBO OOyYaroIIMXCs
C MHOXECTBAMH M OCHOBHBIMM OIEPALMSIMH HaJl MHOYKECTBAMH, PACCMATPUBAOTCS
OpUMEPbHl TPUMEHEHUS MJI1 PEHICHHs 3a7ad, a TaKKe HCIOJIb30BaHUS B APYIrHX
MaTeMaTHYECKUX KypcaxX U yuyeOHbIX MpeIMeTax.

B 7-9 knaccax nzy4aercst yaeOHbIN Kypc « BeposITHOCTh U CTAaTHCTHUKAY, B KOTOPHIi
BXOZAT paszaeinsl: «[IpeacTaBieHne JaHHBIX M OMMCATENbHASI CTATUCTUKAY,
«BepoaTHoCcThY, «eMeHThl KOMOMHATOPUKINY, «BBeeHne B Teopuio rpadosy.

OO1iee 4yMCIO YacoB, PEKOMEHIOBAHHBIX JJsi H3Y4YeHHMs] Y4eOHOro Kypca
«BepositHocTh M cTaTrcTHKay, — 102 vaca: B 7 kimacce — 34 uvaca (1 vac B HeZelo),
B 8 kiacce — 34 vaca (1 gyac B Heenmo), B 9 kimacce — 34 yaca (1 gac B Hezenio).

COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBneHue AaHHBIX B BUAE TaOMUL, auarpamm, rpadukoB. 3amojHEHHE
Ta0JMI], YTEHUE U MOCTPOCHHUE IuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UreHue rpaukoB peasbHbIX mpoiieccoB. M3BneueHne mHpopManuu W3 AUArpaMM U
TaOJIUII, UCTIONB30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OnucarenpHasi CTATUCTHKA: cpeaHee apuMeThdyeckoe, MeauaHa, pas3max,
HanOoJIblIIee M HAUMEHBIIIee 3HaYeHHsI Ha0opa YUCIIOBbIX JaHHBIX. [IpuMepsl cirydaitHoOM
U3MEHYHMBOCTH.

CrnyualiHbll SKCIIEPUMEHT (OMBIT) U CllydailHOe cOObITHE. BEpoATHOCTH M YacToTa.
Ponb MaJIOBEpOSITHBIX M IPAKTUYECKN JOCTOBEPHBIX COOBITUI B MPUPOJE U B OOILIECTBE.
Momnera n urpasbHas KOCTb B TEOPUU BEPOATHOCTEM.

I'pa¢, BepmnHa, pedpo. CreneHs BepumHbl. Yucao pedep U cyMMapHasi CTEIEHb
BepinH. [Ipeacrasnenue o cesizHoctu rpada. Lenu u uukisl. [yt B rpadax. O6xox
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rpacda (dinepoB myTh). I[lpencrabienne o6 opueHTHpOBaHHOM Tpade. Perenue 3amau
C MOMOTIIBIO TpadoB.

8 KJIACC

[IpencraBieHue JaHHBIX B BUJIE TaOIHUL, TUarpaMM, rpa(uKosB.

MHO0X€ECTBO, 3JIIEMEHT MHO>KECTBA, ITOAMHOKECTBO. Onepauny HaJ MHOKECTBAMU:
oObeMHEHUE, IepeceueHue, aomnosHeHue. CBolcTBa omnepanuii HajJ MHOYKECTBAaMU:
IIEPEMECTUTENBHOE, COUYETATEIBHOE, PACIIPEACIIUTEIBHOE, BKIOUeH . Vcrons3oBanne
rpauueckoro MpeACTaBICHUS MHOXKECTB JJIsi ONHMCAHUSA pPEabHBIX MPOIECCOB U
SBJICHUH, IIPU PELLICHUU 3a]1a4.

N3smepenne pacceuBaHus JOaHHbIX. Jlucnepcuss M CTaHZAPTHOE OTKIOHEHUE
YHCIIOBBIX HA00pOB. /lnarpamma paccenBaHusl.

DneMeHTapHble cOOBITUS cilydailHoro onbita. CiydaiiHble coObITHS. BepostHoCcTH
coObITHIl. ONbBITEI ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU COObITUSAMU. CiydaiHbIN
BbIOODP. CBA3b MEXIY MaJOBEPOSTHBIMU M NPAKTHUECKU JOCTOBEPHBIMH COOBITHUSIMU
B IIPUPOJE, OOILIECTBE U HAYKE.

Hepeso. CBONCTBAa JEPEBBEB: E€IMHCTBEHHOCTHh IIyTH, CYIIECTBOBAHHME BHCAYECH
BEpUIMHBI, CBSI3b MEXJYy YHUCJIOM BEPIIMH M 4YucioM pedep. [IpaBuino yMHOXKEHUS.
Pemmenue 3agau ¢ noMonibio rpagos.

[IpotuBonosnoxueie coObITUs. Juarpamma Diinepa. OObeAMHEHUE U TIEpECceUEHUE
coObIThii. HecoBmecTHbie coObITUs. DOpMysia CIOXKEHHUS BEPOSTHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuiio ymHoxkenus. HezaBucumbie coObiTus. IlpencraBnenue
DKCIEPUMEHTAa B BHUJE JepeBa. PemieHue 3agad Ha HAXOXKICHHE BEPOSTHOCTEU
C MOMOILIBIO IEPEBa CIIyYalHOr0 SKCIIEPUMEHTA, THarpaMm Jujepa.

9 KJIACC

[Ipencrapiienre JaHHBIX B BUJIE TaOJMIl, AMArpamMm, IpaduKoOB, WHTEPIIPETAIIUS
JMaHHBIX. YTeHue 1 mocTpoeHue Tabauil, 1uarpamm, rpa)uKoB MO PeaTbHBIM JaHHBIM.

[TepectanoBku u (Qakropuan. CoderaHuss W YUCIO COYETaHWH. TpEeyroabHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydaliHBIH BBIOOP TOYKHM U3  (QUTYPHI
Ha IJIOCKOCTH, U3 OTpE3Ka U U3 JYyTU OKPYKHOCTH.

UcnbiTanne. Yenex u Heygaya. Cepusi ucnbITaHui 10 nepBoro ycnexa. Cepus
ucneiTannii bepaymim. BepostHocTu coObiTHii B cepun ucnbiTanuii bepuym.

CnyyaiiHas BelMYMHA MW pacOpelesieHHe BeposiTHOCTeH. MareMarndeckoe
OXHUJaHue U aucrnepcus. [[puMepbl MaTeMaTHYECKOrO0 OXKUJIAHUS KAK TEOPETUYECKOTO
CpPEQHEro 3HA4Y€HUs BEJIMYMHBI. MaTemMaTuyeckoe OXUAAHWUE U JUCIIEPCUsl CIy4anHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCIIBITAHUN bepHymy.

[TonsiTue 0 3aKoHe OONBIINX YKcell. Mi3MepeHne BepoSsTHOCTEN ¢ MTOMOUIBIO YaCTOT.
Ponb 1 3HaUYeHHEe 3aKO0HA OOJBIINX YHCEII B PUPOJIE U OOIIIECTBE.
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NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pE3yJabTaThl OCBOEHHUS MPOTPaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 7/ KJjacce:

Yurate wuHPOpMAIMIO, MPEACTAaBICHHYIO B Ta0iaulax, Ha JuarpaMmmax,
NPECTABIIATh JaHHBIE B BUE TaOIUII, CTPOUTDH AUATrPAMMBI (CTOJIOUKOBEIE (CTOIOUATHIC)
Y KpYTr'OBbI€) I10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEATbHBIE YNCIOBBIE JAHHBIE, MPEICTABICHHbBIE
B Ta0JIMIIaX, HA Juarpammax, rpadukax.

Hcnonb30Bath Uil ONMKMCAHUS JTAHHBIX CTaTUCTUYECKHUE XapPAKTEPUCTUKHU: CPEAHEE
apupMeTnYecKoe, MeInaHa, HanooJIbIIEE U HANMEHbIIIEEe 3HAUCHHMS, pa3MaXx.

WNmeTsb pesncTaBiieHne 0 CIy4yailHOM U3MEHYMBOCTH HAa IPUMEPAX 1IEH, (PU3NUECKUX
BEJIMYUH, AHTPONOMETPUYECKUX JAHHBIX, WUMETh IMPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yJbTAaTBl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOyueHnus B 8 KJjacce:

N3Bnekatp U mpeoOpa3oBbIBaTh MHGOPMALIMIO, PEACTABICHHYIO B BUIE TaOJIMII,
auarpaMm, TpaduKoB, IPEICTABIATh JaHHBIC B BUJE TaOIHI], IUarpamMmm, rpaduKoB.

OnuceIBaTh JAaHHBIE C OMOIIBIO CTATUCTHUYECKUX MOKA3ATENICH: CPETHUX 3HAYCHUI
U Mep paccenBaHus (pa3Max, JUCIIEPCUs U CTAaHAAPTHOE OTKJIIOHEHUE).

HaxoauTh 4acTOTHI YMCJIOBBIX 3HAYEHUM W YacCTOThl  COOBITUM, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpPeHUN 1 HaOJIFIOACHU.

Haxonuth BEpOATHOCTH CIIy4YalHBIX COOBITUHA B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE€ B OIMBITAX C PABHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMHU.

Ucnonp3oBath rpaduyeckue MOJIETU: JEpPEeBO  CIYYaWHOTO OKCIEPUMEHTA,
JarpaMMbl Ditliepa, YMCcIoBas mpsiMasi.

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOAMHOYKECTBO, BBINOJHATH ONEpPalUU
HaJ] MHOKECTBaMH: OOBEAMHEHHUE, TIEPECeUCHUE, JTOMOJTHCHNUE, TIEPEUUCIIATh dJIEMEHTHI
MHOKECTB, IPUMEHATH CBOMCTBA MHOMKECTB.

Hcnonp3oBath Trpaduyueckoe MpeCTaBICHUE MHOXKECTB M CBA3EH MEXAy HUMHU
JUJI. OMIMCAHMSI MPOILIECCOB W SIBJICHUHM, B TOM YMCJIE MPU PEUICHUM 33Ja4 U3 APYTUX
y4EOHBIX TTPEAMETOB U KYPCOB.

[IpeameTHBIC pPE3yNbTaTBl OCBOCHHS IMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Brnekath ¥ TMpeoOpa3oBbIBaTh MH(DOPMAILNIO, TPEJCTABICHHYIO B PAa3IAYHBIX
WCTOYHHUKAX B BUJE TaOJUI, auarpamm, TpadukoB, MPEJCTaBIATh JaHHBIC B BHUJIC
Ta0JIuIl, AUarpamMm, rpaukoB.
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Pemarp 3agaun  OpraHuM3oBaHHBIM  IEpeOOPOM  BapHaHTOB, a  TaKXKe
C UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcrnonb30BaTh onMcaTelIbHbIE XapAKTEPUCTUKH JIJII MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOTBl 3HAYEHMA M YacTOTBl COOBITHS, B TOM YHCIIE MOJIb3YSICh
pe3ysbTaTaMu NPOBEACHHBIX U3MEPEHUI U HA0II0IEHUH.

HaxonuTtb BEpOSITHOCTH CIIyYalHBIX COOBITHI B M3YUYEHHBIX OIbITaX, B TOM YHCIIE
B ONBITaXx C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMH, B CEpUSAX HCIBITAaHUM
110 TIEPBOI0 yCIexa, B CEpUsX UCIBITAaHUM bepHyum.

MMeTh npeacTaBiIeHUE O CIly4allHOM BEJIMYMHE U O PACIIPENCIICHUN BEPOSTHOCTEM.

Nmerp mpencraBieHHE O 3aKOHE OOJBIIMX 4YHCEN Kak O IMPOsBICHUU

3aKOHOMEPHOCTH B CIy4YallHOW M3MEHYMBOCTH U O POJM 3aKOHA OOJIBIIUX YHCEIl
B IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmenoBanue paznena |KommuecTBo OCHOBHOE COZIepKaHNE OcHOBHBIE BUJIbI AESATEIBHOCTA O0YHAIOITUXCSI
(TembI) Kypca 4acoB
[IpencraBnenue TaHHBIX 7 IIpencraBneHue TaHHBIX OcBauBaTh CrOCOOBI MPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYHCIICHUS TIO TAOJTUYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMUYHbBIX
naHHbIX. [IpakTnueckas
paboTta «Tabauubn.
['paduueckoe
MpeACTaBICHUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MOCTPOCHUE THArPAMM.
[Tpumepsl nemorpaduueckux
Jarpamm.

[IpakTruueckas padbora
«JlnarpammbD»

CTaTHCTUYECKUX JAHHBIX H YHCIOBBIX MACCUBOB
C TIOMOIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHON U
CEJIbCKOXO03MCTBEHHON POYKLNHU, OOLIECTBEHHbIE
U IPUPOJHBIC SIBJICHMUS).

N3yuaTh MeToabl paboThI ¢ TAOTUYHBIMU U
rpadUuecKUMU IPEICTABICHUSAMU JTAHHBIX

C MOMOIIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX padOT

OmnucaresbHasg CTATUCTUKA

Yucnosie Habophl. CpenHee
apupMeTH4YeCcKoe.
Menuana uuciaoBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
IEHTPaJbHON TEHJEHIINH (Mepa IIEHTPa), B TOM YHUCIIE
cpennee apudMeTHIECKOe, MeUaHa.
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VY CcTOMYUBOCTh METUAHBI.
[IpakTrnueckas padora
«Cpennue 3HaUCHUSY.
Haubonbiee 1 HauMeHbIIIEe

3HA4YCHUs Y CJIOBOT'O Ha60pa.

Pa3max

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TOMOILBIO
cpenHero apuMeTHYecKoro U MeJuansl. Pemats
3aJ1a4M.

HN3y4yarh CBOMCTBA CPEIHUX, B TOM YHUCIIC

C MIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJ1€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbILIEE U HAUMEHBIIEE
3HAYEHHUS YMCIIOBOTO MACCHBA, pa3Max.

PemaTp 3aga4yu Ha BBIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUHU C IPUPOJION TAHHBIX U
LEJISIMU UCCIIET0BAHMUS

CityyaiiHast U3MEHUYHBOCTD

CityuaiiHasi U3MEHYHUBOCTh
(mpumepsl). Yactora
3HAYEHHI B MaCCHBE
JNaHHbIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTuyeckas padbora
«CryyaliHast UBMEHYUBOCTBY

OcBauBaTh NOHATHS. YACTOTA 3HAYECHU B MACCHUBE
JNAHHBIX, TPYNIIUPOBKA JaHHBIX, THCTOIPaMMa.
CTponTh ¥ aHAJIN3UPOBATH T'MCTOIPAMMBI,
NOAOHPATH NOAXOIAIIMI AT TPYIIHPOBKHU.
OcBauBaTh rpaduueckue npeacTaBIeHUs pa3HbIX
BUJIOB CIIy4aliHOW U3MEHYUBOCTH, B TOM YHCIIE

C MTOMOIIBIO IIU(PPOBBIX PECYPCOB, B XOJ1€
IPaKTUYECKON padOThI

Brenenue B Teoputo rpadon

['pad, Bepuna, pedpo.
IIpencraBnenue 3agauun

c nomo1eto rpada. CreneHp
(BaJIEHTHOCTD) BEPUINHBI.
Yucno pébep u cymmapHas
cTerneHb BepivH. Llens u

OcBauBath noHsiTUs: rpad, Bepmuna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
11719)

OcBauBaTh NOHSITUSA: ITyTh B Ipade, F3HIepOB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

PemiaTrh 3a1a44 Ha TOMCK CYMMBI CTEIIEHEW BEPIINH
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k. [IyTs B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada
(M1EpOB IMyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck o0xoja rpada, Ha MTOUCK MyTen

B OPHEHTUPOBAHHBIX Ipadax.

OcBauBaTh c10CO0BbI [TPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOUIbIO TpadoB (KapThl, CXEMBI,
ANEKTpUYECKUE LeNH, (PYHKIIMOHAIIbHBIE
COOTBETCTBHS) Ha TPUMEPAX

BeposatHOCT 1 yacToTa
CIIy4aifiHOTO COOBITHS

City4aiiHbIi OIIBIT U
clly4aitHOoe COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITus. Posb
MaJIOBEPOSTHBIX U
MPAKTUIECKHU JTOCTOBEPHBIX
COOBITHI B IpUpOJIe U

B oOmecTBe. MoHeTa u
UTpajbHas KOCTh B TCOPUH
BEPOSITHOCTEM.
[IpakTruueckas padbora
«YacToTa BeIMaICHHS OPJIay

OcBauBaTh NOHATHUS: CIIyYalHBIN ONBIT U
cily4aifHOe COOBITHE, MAJIOBEPOSTHOE U IPAKTHUECKU
JOCTOBEPHOE COOBITHE.

N3y4ath 3HaUMMOCTb MaJIOBEPOATHBIX COOBITUI

B PUPOJI€ U OOLIECTBE HA BAKHBIX IPUMEpPAX
(aBapuu, HECUACTHBIE CITy4Yau, 3alUTa IEPCOHATBLHOMN
uH(popmaImm, nepeaaya J1aHHbIX).

N3yuyaTh poip KIIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHeTa, UrpajibHast KOCTh) B TEOPUH
BEPOSITHOCTEH.

Ha0Juronath u M3y4aTh 4acTOTY COOBITUI B MTPOCTHIX
AKCIIEPUMEHTAX, B TOM YHKCJIE C MOMOIIbIO HUPPOBBIX
PECYpPCOB, B X0/i€ TPAKTUUECKON pabOThHI

O0o00111EHNE,
cUcTEMAaTHU3alNsd 3HAaHUU

[IpencraBneHne NaHHBIX.
OmnmncarenpHas CTAaTUCTHKA.
BeposTHOCTS CitydaitHOTO
COOBITUS

IoBTOPSATH N3yUEHHOE U BBICTPAMBATH CUCTEMY
3HAHUU.

PemaTp 3a7a4u Ha NpPEACTaBICHUE U ONMCAHUE
JAHHBIX C TOMOILBIO N3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMePbI CIyYaliHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX
CIIy4alHBIX COOBITHI, X POJI B PUPOJIC U KUZHU
YeJoBeKa

OBLIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

34
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8 KJIACC

7 Kiacca

OmmcarenpbHast CTATUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue 4ncioBoro Habopa.

CrnyyaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEH:
MOHETA U UTrpaJIbHasi KOCTh

HanmenoBanue paznena |(KoaudecTso OcHOBHOE cozepxkaHue OCHOBHBIE BU/IBI IEATEIBHOCTH 00YUarOIMINXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [TpencraBieHue JaHHBIX. IloBTOPATH U3yUYEHHOE U BHICTPAUBATh CUCTEMY

3HAHUU.

PemiaTe 3a7a4m Ha peACTABICHUE U ONMCAHUE
JAHHBIX C MTOMOIIBI U3YUYECHHBIX XapaKTEPUCTHK.
PemaTh 3a7a4m Ha [IpEICTaBICHUE TPYIIIIUPOBAHHBIX
JTAHHBIX Y ONMCAHUE CITyYalHOW N3MEHYMBOCTH.
Pemiate 3aga4m Ha onpeeIeHUE YaCTOThI
CITy4alHBIX COOBITUH, 00CYXJIEHUE TPUMEPOB
CIIy4alHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CITyUYalHBIX COOBITHH, UX
PO B IPUPOJIE U )KU3HU YEIIOBEKA

OmnucarespHag CTaTUCTHKA.
PaccenBanmne maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHUE
JHCJIOBOTO HAabopa.
Jlnarpammel pacceuBaHus

OcBauBaThb NOHATHSA: TUCIIEPCUS U CTAHAAPTHOE
OTKJIOHEHUE, UCMO0JIb30BaTh 3TH XaPAKTEPUCTUKHU
JUISL OIIMCAHUS PACCEUBAHUsl TaHHBIX.

BoiiBUraTh runore3bl 00 OTCYTCTBUY WU HATUYUHU
CBSI3M MO MarpaMMaM PacCEUBaHMUS.

CTpoutsb auarpaMmbl pacCeUBaHUs 110 UMEIOIIUMCS
JTAHHBIM, B TOM YHUCJIE€ C TOMOIIBI0 KOMIIBIOTEpA
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MuoxecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Oneparuu Haj
MHO’KECTBaMU:
o0beIMHEHNE, IEpeCceUeHue,
JIOTIOJTHEHUE.

CaoiicTBa onepannii

HaJ MHOYXECTBAMH:
NEPEMECTUTENBHOE,
COYETaTEeNIbHOE,
pacmpeenuTeNbHOe,
BKJTFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHOKECTB

OcBauBaTh NOHATHUS: MHOXECTBO, DJIEMEHT
MHOKECTBA, MIOJMHOKECTBO.

BbInoJHATH onepanuu HaJl MHOKECTBAMH:
o0beIMHEHNE, TIepeceyeHue, JOMOTHEHUE.
Hcnoab3oBaTh CBOICTBA: IEPEMECTUTENBHOE,
COUYEeTaTeIbHOE, PaCIpeIeIUTENbHOE, BKIIOYECHUS.
Hcnoan3oBath rpaduueckoe npeacTaBlIeHue
MHO>KECTB IIPU ONMMCAHUU PEATBHBIX MPOIIECCOB U
SBJICHU, TIPY PELICHUH 33]a4 U3 IPYTHX YUYEOHBIX
IPEIMETOB U KypCOB

BeposATHOCTB citygaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHUS.
CrnyyaitHble COOBITHS.
biaronpustcTByronme
AJIEMEHTapPHbIE COOBITHUSI.
BepostHOCTH COOBITHIA.
OMnBITH ¢ pPABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMU.
Crny4alinbiii BEIOOD.
[IpakTrueckas pabota
«OMnbITHI

C PaBHOBO3MOHBIMHU

OcBauBaTh NOHATHSL: DJIECMEHTAPHOE COOBITHE,
CIIy4ailHO€ COOBITHE KaK COBOKYITHOCTD
0JIaronpPUSATCTBYIOIIUX JIEMEHTaAPHBIX COOBITHH,
PABHOBO3MOYKHBIE JIEMEHTAPHBIE COOBITHSI.
Pemarp 3aga4u Ha BEIYUCICHUE BEPOSITHOCTEN

COOBITHH 11O BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OIIBITA.

Pemars 3a1a4m Ha BEIYMCIICHUE BEPOSTHOCTEMN
COOBITUI B OMBITAX C PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCJIE

C HOMOUIBI0 KOMIIBIOTEPA.
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AJIEMCHTAPHBIMH
COOBITHUSIMU

IIpoBoauTH U H3y4YaTh ONBITHI

C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
(C UCTIOIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJieNiel) B X0/1€ TPAKTUYECKON pabOThI

Brenenue B Teopuro rpadoB

JepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb Iy TH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBA3b MEXKY
YHCIIOM BEPIIHH U YHCIIOM
peo6ep. [IpaBuiio yMHOKEHMS

OcBauBaTh NOHSITHS: ISPEBO Kak rpad Oe3 1uKIIa,
BHCsTYasi BeplnuHa (JIUCT), BETBb JepeBa, MyTh

B JIEPEBE, TUAMETP JAECPEBA.

HN3yuaTth cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYEH
BEPIIUHBI, EAMHCTBEHHOCTh ITyTH MEXIY JIBYMS
BEPIIMHAMMU, CBS3b MEXK/Ty YMCJIOM BEPIIUH U YUCIOM
peoep.

PemiaTe 3a1a4m Ha MOUCK U IEPEUUCIICHUE Ty TEN

B JIEPEBE, ONPEACIICHNE YUCIIAa BEPILIUH WIH pedep

B JIepeBe, 00X01 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHUEM TTpaBUia YMHOKECHHUS

Crnyyaiinbie cCOObITHUS

[IpoTHBOIONIOXKHOE COOBITHE.
Juarpamma Diiepa.
OObenMHEHHE U TIEPECCUCHHE
coosITuil. HecoBmecTHbIC
coObITusA. opmyra
CJIOKEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXeHUs
BEPOSITHOCTEU. Y CJIIOBHAS
BEPOSATHOCTH. He3aBucumpble

OcBauBaTh NOHATHS: B3AUMHO MPOTHUBOIMOJIOKHBIC
COOBITHUSI, OTIEpallUU HAJl COOBITUSIMU, OObEAMHEHNE U
nepecedeHne coobIThi, Auarpamma ditnepa (Dinepa—
Benna), coBMeCTHBIC U HECOBMECTHBIE COOBITHS.
HN3yyarsb TeopeMbl O BEPOSITHOCTH OOBETUHEHUS

JBYX COOBITHH ((hOPMYJIBI CIOKEHUS BEPOSITHOCTEN ).
Pemartsb 3a1a4u, B TOM 4KCJI€ TEKCTOBBIE 3aa4H

Ha OIpejielieHue BepOsSTHOCTEH 00beTUHEHUS U

100



coOsrtus. [Ipencrabienue
CIIy9aifHOTO IKCIIEPUMEHTA
B BUJIC JicpeBa

nepeceyeHust COOBITUI C TOMOIIBIO YUCTOBOM
npsiMOi, Auarpamm Disepa, opMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHS
BEPOSTHOCTEH, YCIOBHASL BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYYaHHOTO OTBITA.

N3y4ats cBolicTBA (ONpeIeNIeHNs) HE3aBUCUMBIX
COOBITU.

PewmiaTs 3a1a4u Ha ONIPEAEIICHNUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1a4M Ha IOUCK BEPOSITHOCTEM, B TOM
YHCJIE YCIIOBHBIX, C UCIIOJIB30BaHUEM JI€pEBa
CIIy4alHOIO OMbITa

O06o06mIenue,
cHUcTeMaTHU3alns 3HaAaHUU

IIpencraBieHne JaHHBIX.
OnucarenpHasi CTAaTUCTHKA.
I'padwi. BepostHOCTH
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

IHoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTp 3a7a4u Ha NpECTaBICHUE U ONMCAHUE
JAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
PemaTp 3aga4u ¢ npuMeHeHUEM IpadoB.

Pemath 3agauM Ha HaX0KIEHUE BEPOSATHOCTH
CIIy4allHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEeMEHTApHBIX COOBITUI, B TOM YHCIIE B OIIBITAX

C PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU COOBITHSIMH.
Pemats 3apa4m Ha HAXO0XKACHUE BEPOSATHOCTEN
00BbEeTMHCHUS U TICPECCUCHUS COOBITHIA, B TOM YHCTIS
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM IpadUueCKUX
IIPEACTABICHUN U IepeBa CIIy4alHOTO OIBITA.
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Pemarts 3a1a4u Ha IepeUNCICHUE KOMOUHAIIUMA
(4nclia nepecTaHOBOK, YKCIia COYETaHUM),

Ha Hax0XJICHUE BEPOSTHOCTEH COOBITHM C
IpUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIC

C UCIIOJIb30BaHUEM TpeyrobHuKa [Tackans

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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9 KJIACC

OHepaHI/II/I Hal COOBITHSIMH.

HeszaBucumocTs COOBITUIA

HanmenoBanue paznena |KoaumdecTtsBo OcHOBHOE cozepx)aHue OCHOBHBIE BU/IbI IEATEIBHOCTH 00YYaIOIINXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpeacraBieHue 1aHHBIX. IoBTOPSATH N3YyYEHHOE U BBICTPAMBATH CHCTEMY
8 kiacca OmnucarenpHas CTaTUCTHKA. 3HAHHH.

Pemars 3a1a4um Ha IPEICTABJICHUE U ONTMCAHUE
JTAHHBIX.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTEN
00BbETMHEHUS U TIEPECEUCHUS COOBITHIA, B TOM YHCTIS
HE3aBHUCHUMBIX, C UCIOJIb30BaHUEM rpadUuecKux
MPEJICTABJICHUM U JIEPEBA CIIYYANHOT'O OIIBITA.
Pemathb 3a1a4u Ha ICPEUHNCIICHIE KOMOMHAIIUMA
(4uclia mepecTaHOBOK, YKCIia COYETaHUM),

Ha HaXOKJIEHNUE BEPOATHOCTEN COOBITHIA

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM UUCIIC

C UCIIOJIb30BaHUEM TpeyroibHuka [Tackans

DneMeHThl KOMOMHATOPUKH

[TepectanoBku. @akropual.

CoueTaHus 1 YUCTIO
coueTaHuu. TpeyroinbHuK
[Tackams. IpakTnyeckas
pabota «Beruucienue
BEPOSTHOCTEU

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPsII0UEHHAs mapa, TPoiika 0ObEeKTOB,
NepecTaHOBKa, (paKTOpUal YUCIa, COYETaHUE, YUCIIO
COYEeTaHUH, TpeyroyibHUK Ilackans.

Pemiarhb 3a1a4u Ha IEPEYUCIICHUE YIIOPATIOYEHHBIX
nap, TpoekK, IePEYUCICHUE IIEPECTAHOBOK

Y COYETAHUU DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (DYHKITHIA PemiaTe 3a1a4u Ha MPUMEHEHUE YUCIIA COUETAHUM
AJIIEKTPOHHBIX TAOIHID) B ajreOpe (COKpaIl¢HHOE YMHOXEHHUE, ONHOM
Hprotona).

PemiaTh, npuMeHsisi KOMOMHATOPUKY, 334241

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM UHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TAOJIUIL B XOJ€ MPAKTUYECKON pabOThI

I'eomeTprueckas 4 I'eomeTpuueckas OcBauBaTh NOHATHE TEOMETPUIECKON BEPOSITHOCTH.
BEPOSITHOCTH BEPOATHOCTH. CirydallHbIN Pemath 3a1a4m Ha HAX0XKIECHUE BEPOSITHOCTEN
BBIOOP TOYKH U3 (PUTYPBI B OIIBITAX, IPEICTABUMBIX KaK BBIOOP TOUEK
Ha IUIOCKOCTH, U3 OTPE3Ka, Y3 MHOTOYTOJIBHUKA, KpyTa, OTPE3Ka UiIu IyT'!
13 IyTH OKPYKHOCTHU OKPY>KHOCTH, YACJIOBOI'O IIPOMEKYTKA
HcnsiTanus bepnym 6 HcnbiTanue. Ycnex u OcBauBaTh NOHATHA HUCTIBITAHUE, DIIEMEHTAPHOE
Heyaada. Cepust UCTIBITAHUM coOBITHE B UCTIBITAaHUU (yCIIEX U HEyAaua), cepus
110 TIEPBOTO ycHexa. VCIIBITAHWW, HACTYIUIEHHUE IIEPBOr0 yCcrexa
HcnbiTanus beprym. (Heyauu), cepust ucnbiTanuii bepHysuu.
BepositHocT coObITH PemiaTh 3agaum Ha HAXO0XKAEHNUE BEPOSITHOCTEMN
B CEPUU UCIIBITAHUN cOOBITUH B CEPUU UCTIBITAHUH JI0 IEPBOTO yCIIeXa,
bepnymmm. [Ipaktnueckas B TOM YHCJI€ C TIPUMEHEHHEM (POPMYJIbI CyMMBI
pabota «/cnpiTanus r€OMETPUYECKON MMPOTPECCUM.
bepuymm» Pemars 3a1a4u Ha HAX0XKIAECHUE BEPOSTHOCTEN

AJIEeMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUM
bepnyium, Ha HaAXO0XKIECHUE BEPOATHOCTH
ONPEEIICHHOTO YUCJIa YCIIEXOB B CEPUM UCTIBITAHUN
bepnymm.

HN3yuaTthb B X011€ NPAKTUYECKOH padoThlI,
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B TOM YHCJIE C TOMOIIBIO IUPPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUU UCIIBITAHUN
bepnynu

CrnydaiiHasi BeIMYMHA

CiyyaiiHas BeJIMYMHA U
pacnpeneneHue
BEPOSITHOCTEH.
MareMaTn4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeNMYMHEL. [Ipumepsr
MaTE€MAaTHYECKOTO OKHIaAHHS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHHUS
BEJINYMHBI.

[TonsiTre 0 3aKOHE OOJIBIIHNX
yucen. U3mepenne
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJIBIIIUX YHCE

OcBoUTH NOHATHSA: CIIyyaliHas BEJINYMHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIPEACICHUE
BEPOSITHOCTEH.

HN3yuatsb 1 00Cy:K1aTh IPUMEPHI TUCKPETHBIX U
HEIPEPBIBHBIX CIIyYallHbIX BEJIUYHH (POCT, BEC
YEJIOBEKA, YNCICHHOCTh HACETICHHUS, APYTHE
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIIUECS

B KypC€ CTATUCTUKH ), MOJICTIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHKe MOHETBI, UTPATHLHOM KOCTH, CO CITyYailHbIM
BBIOOPOM H T. 11.).

OcBauBaThb NOHATHSA. MATEMATHYECKOE OKUTAHUE
CIIy4alHOU BEJIMYMHBI KaK TEOPETUYECKOE CPEIHEE
3HAYEHHE, JUCIIEPCHS CTyYalHOW BEJIMYUHBI KaK
aHaJIoT TUCIIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3a1a4m Ha BEIYMCIICHUE MATEMATUYECKOTO
0KUJAaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aiiHON
BEJIMYMHBI 110 33IaHHOMY PaCIPEICIICHUIO, B TOM
YHCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEH HEKOTOPBIX paCIpEICIICHUH, B TOM
YUCIIE pacupeiesICHUs CIy4alHOW BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEPUM UCIIbITaHUN bepHym.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIIUXCS
CITy4alHBIX OMBITAX KaK CIIy4alHYIO BEIHYNHY.
3HAKOMHUTBCS C 3aKOHOM 00JIbIINX yncen (B popme
bepuynm): mpu 00JIBIIIOM YHCIIE OTIBITOB YacTOTa
coOBITHSI OJIM3KA K €T0 BEPOSTHOCTH.

Pemathb 3a1a4u Ha U3MEpPEHUE BEPOSTHOCTEN

C MOMOIUIBIO 4acTOT. O0CYKAaTh POJIb 3aKOHA
OOJIBIIINX YHCE B 000CHOBAHWHM YaCTOTHOTO METO1a
U3MEPEHUS BEPOSATHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYHUBOCTH B U3MEHUYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIMX YUCEN B IPUPOJIC U
B 'KM3HU Y€JIOBEKA

O060011eHNE, KOHTPOITH 10 [IpencraBienue JaHHBIX. IToBTOPATH H3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnwucarenbHas CTATUCTHKA. 3HAHUM.
BeposdTHOCTh ClTyyaiiHOTO Pemars 3a1a4um Ha IPEICTABJIICHUE U ONTMCAHUE
COOBITHSI. DJIEMEHTHI JTAHHBIX.
koMOuHatopuku. Ciryuaiiele | Pemiarhb 3a1a4M Ha HaXOXKJICHHE BEPOSTHOCTEH
BEJIMYMHBI U pacrpeaesicHus COOBITUI, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH OObETMHECHUS U TIEPECCUCHUS
COOBITHM, BBIUUCIIATH BEPOSITHOCTH B OTBITAX
C CEpUsIMU CITyYalHbIX UCTIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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