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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo matemaTuke Ajig oOydaronuxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B mporpaMme mo MaTreMaTUKE YYTEHbl UAEHU U TOJOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoanus B Poccuiickoit denepanmu.

[Ipeamerom mMaTeMaTUKU SIBISIOTCS (DYHIaMEHTAIbHBIE CTPYKTYpPHl HAIIIETO MHpA
— TPOCTPAaHCTBEHHBIE (OPMBI M KOJMUYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIIHUX,
yCBaMBAEMbIX B HEMOCPEJCTBEHHOM OIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHSI HAYYHBIX M IPUKJIAAHBIX uaeil). MaTteMatuueckue 3HaHUsl 00€CTICUBAIOT
MOHUMAHHUE TPUHIIUIIOB YCTPOWCTBAa U WCIOJIB30BAaHUSI COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W MHTEPHPETAIMIO COIMAIBHOW, JKOHOMHUYECKOW, TMOJIUTHYECKON
uH(OpMaIMK, AT BO3MOXKHOCTH BBITIOJHATH PAcCU€Thl U COCTABJISATH AJTOPUTMBI,
HAaXOJIUTh W  TPUMEHATH  (GOPMYJNIBI, BIAJAeTh MNPAKTHYECKUMH  NpUEMaMU
r€OMETPUYECKUX U3MEPEHHI U TTOCTPOCHHH, YNTaTh WH(POPMAIIHIO, TIPEICTABICHHYIO B
BUJe TaOJIWIl, AUarpaMMm U TpaduKoB, >XKUTh B YCIOBUSIX HEOMPEACIEHHOCTH U
MOHUMATh BEPOATHOCTHBIM XapaKTep CAydailHbIX COOBITHIA.

N3yuyenue marematuku (opmupyer y oOydarommxcs MaTEeMaTHYECKUW CTHIIb
MBIIIJIEHUS, TTPOSBIISIONIMICS B ONpeeEHHBIX YMCTBEHHBIX HaBblkaxX. OOyuaromuecs
OCBaMBAIOT TaKUE MNPUEMBI M METOJbl MBIIUICHUS, KaK WHIAYKIUS H JAeIyKLHUs,
000011IeHNe W KOHKpEeTH3allus, aHAIU3 M CHUHTE3, KiIaccUu(UKaIUs U CUCTeMaTh3allus,
abctparupoBanue U aHajorusi. OOBEKThl MATEeMATHUYECKUX YMO3aKIIOUEHUU, TpaBuia
UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUMN, CIIOCOOCTBYIOT
BbIpabOTKE yMeHHs (OpMyIMpoOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKICHHUS, TEM
cCaMbIM pPAa3BUBAIOT JIOTHYECKOE MbINUIeHHEe. M3ydeHue maremaTukud oOecreunBacT
dbopMuUpoBaHUE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS M BOCIUTAaHUE YMEHHM
NEUCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh H3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHuss 3amgad  — OCHOBOWM y4eOHOU
NEATEIbHOCTH Ha YPOKax MaTEeMaTHUKU — Pa3BUBAIOTCSA TBOpPYECKAs W MPUKIATHAS
CTOPOHBI MBIIILJICHHUS.

OOyyeHue maTeMaTHKE Ja€T BO3MOXHOCTh Pa3BUBATh y OOyYaIOMMXCS TOYHYIO,
palMOHAJIBbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJAIINE
SI3BIKOBBIC, CHMBOJUYECKHE, TpapUUYECKUE CPEACTBA IS BBIPAKEHUS CYXKICHUU W
HarJISIIHOTO UX MPEJICTABICHUS.

[Ipn u3ydyeHUM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOAaMHU
MO3HAHUS JIEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIWYUU OT METOAOB JPYIHX €CTECTBEHHBIX W TyMaHUTApHBIX HAyK, 00
OCOOCHHOCTSX MPUMEHEHUSI MATEMATUKH JIJIS PEIICHHs] HAYYHbIX U IPUKJIAJHBIX 3a/a4.

[TpuopuTeTHRIMU LIEISIMU O0YyUECHHSI MaTeMaTHKe B 5—9 Kilaccax SBISIIOTCS:



dbopMupoBaHUE UEHTPATBLHBIX MATEMAaTHUYECKUX TOHSATUNM (YUCIO, BEJIMYHHA,
reomeTpuueckas ¢Gurypa, mepeMeHHasl, BEPOSTHOCTh, (YHKIIHUS), OOECHEeYUBAIONIUX
MIPEEMCTBEHHOCTh U MEPCINEKTUBHOCTh MaTEMaTUUECKOT0 00pa3oBaHUs O0yUYarOIIUuXCs;
Mo/IBeIeHHE 00y4aroMmMXCs Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKd W OKPYXKAIoIIero MHpa, MOHUMAHUE MATeMaTUKU KaK 4YacTu oOIen
KyJbTYpbl UEJIOBEUECTBA; PA3BUTHE WHTEIJIEKTYalbHBIX U TBOPYECKHX CIOCOOHOCTEMH
oOydJaromuxcs, TIO3HABATEIIbHOM  aKTUBHOCTH,  HUCCJIEIOBATEIbCKUX  YMEHUH,
KPUTUYHOCTU MBIIUJICHUS, HHTEpeca K HU3YYEHUIO MaTreMaTuku; ¢(OpMUPOBAHUE
GyHKIIMOHAILHOM MaTEMaTUUECKOM TPaMOTHOCTH: YMEHUS

pacrio3HaBaTh MPOSIBICHUS] MAaTEeMaTUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAbHBIX JKU3HEHHBIX CUTYAlMSIX W TMPU U3YUYCHHH JPYTUX YYEOHBIX MPEIAMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (OopMynupoBaTh WX Ha S3BIKE
MaTeMaTHKd M CO37laBaTh MaTeMaTHYECKHEe MOJIeNH, MPUMEHITh OCBOCHHBIN
MaTeMaTHYEeCKUM ammapar Jyisi pPeIICHUS PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYUYEHHBIE PE3YIIbTAThI.

OCHOBHBIC JIMHUM COJEPKaHUS TPOrpaMMbl MO MaTeMaTthke B 5-9 kiaccax:
«Ywucna v BeIUUCICHUS», «Anredpa» («Anredpandeckue BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBay»), «DyHkium», «l'eomerpus» («l'eomerpuueckue ¢GUIypel U UX
cBOMcTBay, «M3MepeHne reoMeTpu4ecKuX BEIIUYMH»), «BeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIe JIMHUK Pa3BUBAIOTCA MapajuleNIbHO, KaXKJlas B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJHAaKO HE HE3aBUCMMO OJHA OT Jpyrod, a B TECHOM KOHTAaKTE€ H
B3aMOJICHICTBHH.

Copepsxkanue mporpaMMbl 10 MaTeMaTUKE, paclpeaesiEHHOE M0 TojaM 00y4YeHus,
CTPYKTYPHUPOBAHO TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMHUAIHLHBIM
BoIpocaM  oOydaromuecss — oOpallaJnch  HEOJHOKPATHO, YTOOBI  OBJIAJCHUC
MaTeMaTUYeCKUMH TMOHATHSIMU M HaBBIKAMH OCYILIECTBIISLIOCH MOCJENOBATENBHO U
MOCTYMATEIbHO, C COONIOACHUEM TMPHUHIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OONIYI0 CHCTEMY MAaTeMaTHYeCKUX IMPEACTaBICHUA OO0ydJaronmxcs,
pacmpss u yriayonss e€, o0pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO MaremaTuka siBAsieTCS 00s3aTENbHBIM y4e€OHBIM
MpeAMETOM Ha YPOBHE OCHOBHOIO 00miero ooOpaszoBaHus. B 5-9 knaccax maremaTuka
TPaAUIIMOHHO H3y4YaeTcsl B paMKax CIEAYIOIUX Y4eOHBbIX KypcoB: B 5—6 Kiaccax —
Kypca «Marematukay, B 7-9 Kkiaccax — KypcoB «AnreOpa» (BKIIOYAs 3JIEMEHTHI
CTAaTUCTUKU W TeOpuu BepositTHocTel) u «l'eomerpus». [Iporpammoil mo mateMartuke
BBOJIUTCS] CAMOCTOSITEIbHBIN yUeOHbIN Kypc «BeposSiTHOCTb U CTaTHUCTHKAY.

OO6uiee 4KMCIO YacoB, PEKOMEHJOBAHHBIX JIsI MU3yUYeHHs] MaTeMaTHUKHU (0a30BbIi
YpPOBEHB) Ha YPOBHE OCHOBHOI'O 0011Iero oOpa3oBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 yacoB B Henelno), B 6 kiacce — 170 yacoB (5 yacoB B Helento), B 7 Kiacce —



204 gaca (6 gacoB B Heneno), B 8 kinacce — 204 gaca (6 yacoB B HeJieq0), B 9 kimacce —
204 gaca (6 yacoB B HEJICIIIO).



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMDBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yyenne MareMaTukd Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIPABICHO
Ha JOCTHKCHHE OOYYaIOUIMMHUCS JMYHOCTHBIX, METallpPeIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOIO MpEeIMETA.

JIMUYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE  pe3yJibTATBI ~ OCBOGHHS  NIpOrpaMMbl IO  MaTEMAaTHUKE
XxapakTepusyroTcs: 1) naTpmorudeckoe BOCIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHHWCKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHICKON
MaTeMaTUYECKOW WIKOJBI, K HCIOJB30BAaHUIO 3TUX JOCTHKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaaaHcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00sI3aHHOCTEH Tpa)KIaHNHA U pealn3alliy ero rnpas,
NpEICTaBIEHHEM O MAaTeMaTHUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYp, SIBIIEHUH, TMpoIeayp TpaxAaHCKOTo obmiecTBa (Hampumep, BHIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXKACHHIO JTHUYECKUX MpOOJEM, CBS3aHHBIX C
NPaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHI HAayKH, OCO3HAHHEM Ba)KHOCTHU MOPAJIBHO-
ATUYECKUX MPUHITUIIOB B JEATEILHOCTUA YUYEHOT0; 3) TPYJA0BO€E BOCIIMTAHME:

YCTAHOBKOM HA AaKTUBHOE Yy4YyacTHE€ B PEIICHUM MPAKTUYECKUX 33734
MaT€MAaTHYE€CKON  HANpaBJIECHHOCTH, OCO3HAHUEM  BaXXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHHs HAa TMPOTSHKECHUU BCEW >KU3HU IS YCHENTHOW TMpodecCHOHATBHOM
JESTENHbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHAMBUYAJbHOM TPACKTOPUU OOpa30BaHUA U KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HWHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTEN; 4) IcTeTHYecKoe
BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIbHOMY U 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyKIEeHU, YMEHHUIO BHUAETh
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE; 5) IEHHOCTH HAYYHOI0 O3HAHMS:

OpUEHTallMeE B  JACATEIIBHOCTM HA  COBPEMEHHYK  CHCTEMY  HAy4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YEJIOBEKA, MPUPOILI U
oOliecTBa, TOHUMAaHUEM MaTEMAaTHUYECKOM HayKh Kak c@epbl 4YelIoBe4YeCKOn
NEATENbHOCTH, A3TanoB €€ pa3sBUTHUS W 3HAYMMOCTU [JIs Pa3BUTUS LMBUIM3ALUH,
OBJAJICHUEM SI3bIKOM MAaTEMATUKH M MaTEMATHUYECKOW KyJIbTYpOM KakK CpeACTBOM
MO3HAHHUSI MHpPA, OBJIAJCHUEM NPOCTEHINMMH HABBIKAMM  HMCCIIEIOBATEIbCKON
NEATENbHOCTH;



6) puznueckoe BoOcHHUTAHHE, (popmMupoBaHue KyJbTYpPbl 310POBbSI H
IMOLMOHAJIBHOIO 0JIAT OOy YU
TOTOBHOCTBIO IPUMEHITh MATEMATUYECKHUE 3HAHUS B MHTEpPECaX CBOETO 370POBbS,
BEJICHUsI 310POBOr0 00pa3a *U3HU (310pOBOE NUTaHUE, COANaHCUPOBAHHBIM PEKUM
3aHATHM W OTAbIXa, peryispHas (Qu3anyeckas aKTUBHOCTbH), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKkcuu, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro K€ MpaBa IPyroro
4eJI0BEKA;

7) 3x0JI0rTHYecKoe BOCIIUTAHHUE:

OpUEHTAIMEN Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUHN JIJISl pEIIeHuUs 3a1a4
B 00JIaCTH COXPAHHOCTU OKPY>Karolel Cpebl, TIIaHUPOBAHUS TTOCTYIKOB U OIICHKHU UX
BO3MOXKHBIX TIOCJICICTBUI IS OKpY)KAIOIIeW Cpelbl, OCO3HAHUEM TJI00AIBLHOTO
XapakTepa OHKOJOTHMYECKHUX TpobjieM H TyTedl ux pemeHus; §) amanranus K
U3MEHSIONUMCH YCJIOBUSIM COIHAJBLHOW W NPUPOAHOH Cpeabl: TOTOBHOCTHIO K
JNEUCTBUSIM B YCJIIOBHSIX  HEONPEACIIEHHOCTH, TOBBIINICHUIO  YpPOBHS  CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeSATEIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCS Y
JIPYTuX JIOjAeH, mMpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUSI, HABBIKU U
KOMITETCHIIUN U3 OMbITAa APYTUX; HEOOXOIMMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHUM, B
TOM 4Hciie (OpMYTUPOBATH
U7IeH, TIOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE paHee HE U3BECTHBIX,
0CO3HaBaTh JEe(PUIIUTHEI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, TJIAHUPOBATH CBOE
pa3BUTHE; CIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCHPHHUMATH
CTPECCOBYIO
CUTYyaIlMI0 KaK BbI3OB, TPEOYIOMUA KOHTPMEP, KOPPEKTUPOBATH IPUHHUMAEMBIS
pemieHus W AedcTBHs, (HOPMYJIMpPOBATH W OIEHWBATh PHUCKH U  IOCJICACTBUS,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOEHUS MpOrpaMMBbl 0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01mrero oopazoBanus y oOyqaromierocst 0yayT copMupoBaHbl METAIPEAMETHBIC
PE3YNIBTATHI, XapaKTEPU3YIOMINUECS OBIAICHUEM YHHBEPCATbHBIMU TTO3HABATEILHBIMU
JEHUCTBUSMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMH  JICHCTBUSMU u
YHUBEPCAITBHBIMU PETYISTUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eUcTBUS Ba3oBbie
JOTHYIECKHE I[eﬁCTBHﬂt

BBIABJISATH W XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMaTHYECKUX
00BEKTOB, TOHSATUN, OTHOIICHUN MEXIY MOHATUSMH, (POPMYITUPOBATH OMPEACICHUS
MOHSATUN, YCTaHABIUBATH CYIIECTBEHHBIM MpPU3HAK KiacCHU(pUKAIMU, OCHOBAHUS IS



00O00IlIEHUsT W CpaBHEHMS, KPUTEPUU MPOBOJAMMOIO aHAIM3a; BOCHPUHHUMATb,

(opMynHpoOBaTh U MPEOOPA30BLIBATE CYKICHUSA: YTBEPAUTEIIbHbBIE

U OTpULATENbHBbIE, E€IWHUYHBbIC, YacCTHbIE W OOIIKE, YCIOBHBIC, BBISIBISThH

MaTeMaTU4YecKrue 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUHsl B (haKkTax, JaHHBIX,

HAaOMIONCHUSIX M YTBEPXKIEHUAX, MpeasiaraTh KpUTEPUHU JUIS.  BBISIBJICHUSA

3aKOHOMEPHOCTEN M IPOTHUBOPEUMIA; J€JaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB

JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX

YMO3aKJIIOUEHUH, YMO3AKJIIOUEHUH IO aHajloruu; pa3Ouparbh JI0Ka3aTelbCTBA
MaTEMaTUYECKUX YTBEPKACHUH (MpsSMbIE U

OT TMPOTHBHOIO), MPOBOJAMTH  CAMOCTOSATEIBHO  HECIOXHBIE  JIOKa3aTelIbCTBa

MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh apPryMEHTALMI0, MPUBOAUTH MPUMEPHI U

KOHTPIPUMEpPBI, OOOCHOBBIBaTH COOCTBEHHBIE pPACCYXKJEHHUS; BBIOMpATh CIOCOO

penieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIbKO BApUAHTOB

pelieHusi, BIOMpaTh HauboJee MOAXOASIINN ¢ YYETOM CaMOCTOATENIbHO BBIIEICHHBIX

kputepues). bazoBbie Hccae0BaTEIbCKUE NCHCTBHS:

UCIIOJIb30BaTh BONPOCHI KaK HCCIACAOBATEIbCKMH WHCTPYMCHT TIO3HAHMS,

(GopMyTUpOBaTH BOIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEYHE, MPoOIeMy, CaMOCTOSTEITHHO
yCTaHABIMBATh MCKOMOE M JaHHOe, ()OpMHUPOBATh THIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3HIINI0, MHEHHE; TIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY HECIIOKHBIN
OKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAHWE II0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIy COOOH; caMOCTOSTEIHHO (HOPMYITHPOBATH
0000MIeHNSI ¥ BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHOTO HAOJIONCHUS, WUCCIICIOBAHMS,
OLICHWBATh JIOCTOBEPHOCTh TIIOJYYCHHBIX pPE3yJbTaTOB, BBIBOJOB U OOOOIICHUIA;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH

MPEAIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSAX.
Pabora ¢ undgopmanmeii:

BBIABIIATD HCOOCTAaTOYHOCTD n N30BITOYHOCTh HH(i)OpMaHHI/I, JaHHBbIX,

HEOOXOIUMBIX JIJISl PEIICHUS 33791, BHIOUPaTh, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATH 151 VHTEPIPETUPOBATH

uHDOpPMAITMIO PA3IUYHBIX BHIOB U (GOpM TMPEACTABICHUS, BBHIOMpATh (QopMy
MpeICcTaBlIeHNs HHPOPMAITUU U WILTIOCTPUPOBATH PEIIaeMble

3a/laud CXE€MaMH, AuarpaMmamMu, MHOM Tpaukod M UX KOMOWHALMSIMU; OLEHUBATH
HaJEKHOCTh MH(POPMALIU IO KPUTEPUSIM, MPEJI0KEHHBIM YUUTEIEM

iU c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.



KOMMyHHKaTHBHbIe YHUBEPCAJIbHbIC y‘leﬁHI)Ie JnefcTBUS:

BOCHPUHHUMATh U (POPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSAMHU U
LeIsIMU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELICHHUs 3a/J1aud, KOMMEHTUPOBATh
MOJIYYCHHBIA pe3yJbTaT; B XoJ€ OOCYXKIECHMS 3aJaBaThb BONPOCHI IO CYLIECTBY
oOcyxJ1aeMOi TeMbl, MPOOJIEMBbI, pelaeMon 3aJauM, BbICKA3bIBaTh HJIEH, HAICICHHbBIE
Ha TIOUCK pEUIEHUs, COMOCTABISTh CBOU CYXKIEHUS C CY)KICHUSIMH JIPYTUX YYaCTHUKOB
auanora, OOHapy»KMBaTh pas3jIMyue M CXOJCTBO MO3ULUNA, B KOPpPEeKTHOM (opme
(GopMynHpoOBaTh pa3HOIJIACHS, CBOU BO3PAXKEHUS; MPEACTABIATh PE3YJbTAThl PEUICHUS
3a/layu, HKCIEPUMEHTA, MCCIIEIOBAHUs, MPOEKTa, CAMOCTOSTENBHO BBIOMpaTh (opMar
BBICTYIIJICHUSI C YY4ETOM 3aj[a4 MPE3CHTALMN U OCOOCHHOCTEN ay/IUTOPUM; MTOHUMATh U
UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MH/IUBU1YaIbHOU PabOTHI
OpU pEelIeHHH Y4YeOHbIX MaTeMaTHMYeCKUX 3aJad; NpPUHUMATh IeJib COBMECTHOM
JESTENbHOCTH, TIAHUPOBATh OPraHU3ALMI0 COBMECTHOM pabOThI, paclpeaesisiTh BHUJIbI
paboT, 1oroBapuBaThecs, 00CYKIaTh IMPOLECC U PE3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJIeH; y4acTBOBaTh B IPyNIOBBIX (hopmax paboTsl (00CykaeHusi, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYpMbl U JpPYTH€), BBIIOJIHATH CBOIO YacTb pPalbOTHl U
KOOPJAMHUPOBATH CBOU JEHCTBUS C APYTMMHU YI€HAMHU KOMaHbl, OLIEHUBATh KAaue€CTBO
CBOETO BKJIaJa B OOLIMM NPOAYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU
B3aUMO/IEUCTBUS.

PerJIHTHBHLIe YHUBEPCAJIBHbIC y‘l66l-lble HeﬁCTBHH
Camoopranuszanus:

CaMOCTOSTEIILHO COCTABIISTh IUIaH, alTOPUTM PEIIeHUs 3aa4u (WM €T0 Y4acTh),
BBIOWpATh CMOco0 pemieHusi ¢ y4€TOM HMMEIONIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUAHTHI PELICHHUN C y4ETOM
HOBOM nH(popMamu. CaMOKOHTPOJIb:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MMPOLECCa U pe3yJibTara
pelieHrus MaTeMaTU4YeCcKOW 3aJayd; MpeABUNIETb TPYAHOCTH, KOTOpPbIE MOTYT
BO3HUKHYTh NPU PEUICHUU 3aJa4Hd, BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTH HA OCHOBE
HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH; OIICHUBATH
COOTBETCTBUE PE3YJIbTATA JICSITEIbHOCTH OCTABICHHOMN LEIU U
YCIIOBUSIM, OOBSICHATh TPUYUHBI JOCTIKCHHUS WU HEJIOCTHKCHHS IIeNIH, HAXOIUTh
omKOKYy, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pe3ynbTaThl OCBOEHHUS MPOrpPaMMbl IO MATEMATUKE IMPEICTABIECHBI
no rojgaM oOOy4eHHS B CIEAYIOIIMX pa3felax MNporpaMMbl B paMKaxX OTAEJIbHBIX



y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematukay, B 7-9 Kiaccax — KypcoB
«Anredpay,

«I"'eomeTpusn», «BeposATHOCTb U CTATUCTUKAY.

OEJIEPAJIBHAS PABOYAS IMPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

HOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHRIMU TIEIIMU O0YUYCHHS MaTeMaTHKE B 5—6 Kilaccax SBIISIIOTCS:

npoJioybkeHrue (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX TMOHSATUN (YHUCIIO,
BEeJIMYMHA, TeoMeTpudeckas (¢urypa), oOecHeUnBaIOMUX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh ~ MaTEMaTHYEeCKOTO  oOpa3oBaHUs  OOydYaloOlIUXCS,  Pa3BUTHE
WHTEJUICKTYaIbHBIX M TBOPYECKUX CIHOCOOHOCTEW OOydJaromuxcs, IO3HaBaTeIbHON
aKTUBHOCTH, MCCJICJOBAaTEILCKUX YMEHUM, HHTEpeca K U3YYCHUIO MaTeMaTHKWU;
MOJIBEICHNE 00YUYaIOIINXCs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH M OKpY’Karomiero mupa; ¢popMupoBaHue (QyHKIIMOHATIBHOU
MaTeMaTHYEeCKON TPaMOTHOCTH: YMEHHS paclio3HaBaTh MaTeMaTHYEeCKHE OOBEKThI B
pEaNIbHBIX KW3HEHHBIX CHUTYaAIUsAX, MPUMEHSATh OCBOCHHBIE YMEHUS ISl PEIICHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady, MHTEPIPETUPOBATH MOJYUYECHHBIE PE3yIbTaThl U
OIIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyaLIUH.

OCHOBHBIE JIMHMU COJIEp’KaHUSl Kypca MaTeMatTuku B S5—6 Kiaccax —
apudMeTHIeCcKas U reoOMeTpUIecKasi, KOTOPhIE Pa3BUBAIOTCS MapaJieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJHAKO, HE HE3aBHCUMO OJIHA OT APYroi, a B
TECHOM KOHTAaKTE€ W B3aUMOJCHUCTBUU. Takke B Kypce MaTeMAaTHKU MPOUCXOIHUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpsl U OMUCATENbHON CTATHCTHKH.

N3yyenne apudmMeTnyeckoro marepralia HAYMHAECTCI CO CHUCTEMAaTH3aluHk U
pPa3BUTHUA 3HAHHUI O HATYpaJIbHBIX YHCIAX, IOJYYCHHBIX Ha YPOBHE HAYAJIHOTO OOIIETO
oOpa3zoBanusa. Ilpm STOM COBEPIICHCTBOBAHUE BBIUMCIUTEIBHOW TEXHUKH W
dbopMHUpOBaHME  HOBBIX TEOPETUUYECKMX 3HAHMM  COYETACTCA C  Pa3BUTHEM
BBIYMCIUTEILHON KYJIBTYphl, B YaCTHOCTH C OOYYCHHEM MPOCTEUIIUM TpuéMam
NPUKUIKA M OLEHKH pPE3yJbTaTOB BBIUMCICHUH. l3ydeHue HaTypajdbHBIX 4YHCEI
npojaokaeTcss B 6 Kjacce 3HAKOMCTBOM C HayajdbHBIMU TOHATHSMU TEOPUU
JE€TUMOCTH.

Hauano m3ydenusi OOBIKHOBEHHBIX U JECATUYHBIX JpoOeil OTHECEHO K 5 Kiaccy.
DTO mepBBIA ATAll B OCBOCHUM APOoOE€H, KOraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
uaesaMH, TOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHrie 0ObIKHOBEHHBIX APOOEH B MOJIHOM
00bEMe TPEAIIeCTBYeT U3YYCHHUIO JECSITUYHBIX ApOOeid, YTO I1eIecCO00pa3HO C TOUYKH
3pEHHUS JIOTUKH U3JI0KEHUSI YUCTIOBOM JIMHUU, KOTJ[a ITpaBuiia JeUCTBUH C AECATUYHBIMU



ApOOSIMI MOKHO OOOCHOBATH YK€ M3BECTHBIMH aJTOPUTMAMU BBITIOJTHEHHS IEHCTBUH C
OOBIKHOBEHHBIMH  JpOOsIMH. 3HAKOMCTBO C JIECATUYHBIMH APOOSIMH  PACIIUPUT
BO3MOKHOCTH JJisi MOHUMAaHHUA OOYYAIOMIMMHUCS MPHUKIAJIHOTO TPUMEHEHHUS HOBOM
3aMyCH TPY U3YYCHUHU APYTUX MPEAMETOB U MPHU MPAKTUYECKOM HCIONIb30oBaHnUu. K 6
KJacCy  OTHECEH BTOPOM H3Tam B  M3y4yeHUM JApoOeil, rae  MNpOUCXOIUT
COBEPIICHCTBOBAHME HABBIKOB CPaBHEHHUA M TpeoOpa3oBaHus ApoOe, OCBOCHNE HOBBIX
BBIUMCIIUTEIFHBIX QJITOPUTMOB, OTTAUYMBAHHWE TEXHUKH BBIYUCICHWH, B TOM 4YHUCJE
3HAYCHWH BBIPAKCHUH, COJIEpKAIIMX W OOBIKHOBEHHBIC, W JECATHYHBIC JIpOOH,
YCTaHOBJICHHE CBSA3EH MEXy HUMHU, PACCMOTPEHHE MPUEMOB PEIIeHUs 3a/1a4 Ha IPOOH.
B nauvane 6 kimacca mMpOMCXOIUT 3HAKOMCTBO C MOHSTHEM MPOIICHTA.

OCO0EHHOCTBIO U3yUEHUS MOJOKHUTEIBHBIX U OTPHUIIATEIBHBIX YHCET SBISETCS TO,
YTO OHM TaKXe MOTYT pacCMaTpHBAaThCS B HECKOJBKO JTamoB. B 6 kimacce B Hauane
n3ydeHus: TemMbl «lloNMOXUTENbHBIE W OTPUIATENFHBIC YHCIIa» BBIJCIACTCS MOJITEMA
«lenple ymcna», B paMKax KOTOPOH 3HAKOMCTBO C OTPHIATEIBHBIMUA YHUCIAMU H
JICHUCTBUSMH C TTOJIOKHUTEIHHBIMU U OTPUIIATSILHBIMU YUCIIAMHU TTPOUCXOIUT HA OCHOBE
COJIEP)KATEIIBHOTO TMOJIX0Ja. JTO TO3BOJIIET Ha JIOCTYITHOM YPOBHE TTO3HAKOMHTH
00yJaronIuXcsl MPaKTUYECKH CO BCEMH OCHOBHBIMHU TOHSATUSMHU TEMBI, B TOM YHCJIE U C
NpaBUJaMH 3HAKOB  TPH BBHINOJIHCHUH apupMeTHdeckux nedcTBuii. H3ydeHwue
paIMOHANBHBIX YMCEI Ha 3TOM HE 3aKOHUYHUTCS, a OyIeT IMPOJI0JDKEHO B Kypce anreOpsl 7
KJacca.

[lpu oOy4yeHWM pEHICHWIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HWCIONb3YHOTCS
apumerndeckue mpuéMbl perieHus. [Ipu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B 5—6
KJJaccax paccMaTpUBAIOTCS TEKCTOBBIC 3aJaddl  CJICAYIONIMX BHUJOB: 3aJa4yd Ha
IBW)KCHUE, HA YaCTH, Ha TIOKYIIKH, HAa pabOTy ¥ MPOW3BOIUTEIHHOCTh, Ha TIPOIICHTHI, HA
OTHOIICHUS W mponopiuu. OOydaronyecs: 3HAKOMSTCS ¢ MpUEMaMH PEIIeHUs 3a7ady
nepebopoM  BO3MOXKHBIX ~ BapuMaHTOB, ywarcs pabotath ¢  uHpOpMaIueH,
MpeICTaBICHHON B (hopMe TaOIUI] WA TUATPAMM.

B nporpamme ydeOHoro kypca «MaremaTuka» MpeayCMOTPEHO (OpMHUPOBaHUE
MPONEAEBTUUECKUX anredpanyeckux npejacraBieHuil. bykBa kak CUMBOJ HEKOTOPOTO
Yucia B 3aBUCHMOCTHM OT MAaT€MaTHYeCKOr0 KOHTEKCTa BBOJUTCS IOCTEIEHHO.
bykBeHHass CHMBOJIMKAa IIUPOKO HCIOJB3YEeTCS MPEXJE BCEro AN 3alucu OOLINX
VTBEPKICHUH W  TPENJOKEeHUH, (GOpMyda, B YACTHOCTH JJIi  BBIUYMCICHUS
reOMETPUYECKUX BETMYHH, B KAUECTBE «3aMECTUTEIS) YHCIIA.

B mporpamme yuebHOro Kypca «MaTtemaTuka» TpeACTaBICHA HarJsaHAsS
reoMeTpus, HampaBiCHHas Ha pa3BUTHE OOPAa3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUsI, N300pa3UTENbHBIX YMEHUH. DTO BaXKHBIM 3Tal B M3YYCHHH T€OMETPHH,
KOTOPBI OCYIIECTBISICTCS HAa HAIJIAIHO-MPAKTHUYECKOM YPOBHE, OMHpaeTCcs  Ha
HArsHO-00pa3HOe  MbIIIIeHHEe  oOywatouiuxcsa. bompmass  poiab  OTBOAMTCS
MPAKTHYECKOH AESITENbHOCTH, OMBITY, SKCIIEPUMEHTY, MoAeTIrupoBanuio. O0yJaromuecs
3HAKOMSATCSI C TEOMETPUYECKHUMH (UTYpaMH Ha TUIOCKOCTH M B NPOCTPAHCTBE, C UX



MPOCTEHIIMMU  KOH(MUTYypalusiMH, ydaTcsi H300pakaTh KX Ha HEJIWHOBAHHOW W
KJIeTYaTOM Oymare, pacCMaTpuBalOT UX MpocTeliue cBoiicTBa. B mporecce u3ydenus
HarJISHOM T€OMETpUM 3HAHUS, MOJYyYECHHbIC OOYUYaIOIIMMUCS HAa YPOBHE HAYaIbHOTO
o01iero oOpa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 KJlaccax M3y4yaeTcss MHTETPUPOBAHHBIN MpeaMeT
«MareMatuka», KOTOpPbIA BKJIIOYAET apU(PMETHUYECKUN MaTepuaql M HarSAHYIO
FEOMETPUIO, a4 TAKXKE MPOMNEAECBTUUECKUE CBEACHUS U3 areOphl, JIEMEHTHI JIOTUKU U
Hayaja OIKUCATEIbHONW CTAaTUCTUKHU.

OO611ee YyuCI0 4acoB, peKOMEHIOBAHHBIX JJIsl U3yUYeHHs] MaTeMaTuku, — 340 JacoB:
B 5 kmacce — 170 4gacoB (5 ywacoB B Hemento), B 6 kimacce — 170 gacoB (5 4JacoB B
HEJICITIO).

COIJEPKXAHUE OBYUEHUASA
5 KJIACC HarypaJjibHble YHCJIA U HYJIb

Hatypansnoe wumcno. Psg wHatypansHbix uwucen. Yucno 0. M3o0paxkenue
HATypaJIbHBIX YMCEJ TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

HO3I/IHI/IOHHa}I cCHUCTEMa CUMClIeHMsA. Pumckas HyMCpanusa  KakK  IIPpUMEP
HGHOSHHHOHHOﬁ CHUCTCMBI CUHMCJICHHUA. J_—[eC}ITI/I‘{Ha}I CHUCTCMAa CUHCJIICHUS.

CpaBHeHUE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYpPaJIbHBIX YHCEIl C HYJIEM.
Crnioco0b1 cpaBHeHUs. OKpyTriaeHUE HATYpaIbHBIX YHCET.

CnoxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIA IPH CIOKEHUHU. BbhlunTaHue Kak
NercTBHE, O0OpaTHOE CIIOKEHUI0. YMHOXCHHE HATypaJIbHBIX YHCEJ, CBOMCTBA HYJS U
CAVHUIIBI TP yMHOXeHHH. [ledeHume kak JnedcTBUe, OOpaTHOE YMHOMKEHUIO.
KomnoneHTs! nericTBUl, CBsA3b MeXAy HUMU. [IpoBepka pe3ynbTaTa apuMEeTHIECKOTO
nenctBus. llepeMecTuTeNbHOE W COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS U
YMHOXEHUS, pACIPECTUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanue OykB Juisi 00O3HAYECHHsS] HEM3BECTHOTO KOMIIOHEHTAa W 3aIlUCHU
CBOMCTB apr(PMETUICCKUX TCHUCTBHIMA.

Jlenurenu u KpaTHBIE YKCIIA, pa3jloKeHUe Ha MHOxuUTenu. [IpocTeie U cocTaBHBIE
yucia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaJdbHBIM IMOKa3aTeaeM. 3alUCh YKCIAa B BUJIE CYMMbI pa3psiAHbIX
CJIaracMbIX.

YucnoBoe BblpakeHUE. BplUMCIEHNE 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBITIOJIHEHUSL ACUCTBUU. VICIONb30BaHWE NpPU BBIYUCICHUSAX IEPEMECTUTEIBHOIO H
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CIOXKEHHUSI MU YMHOXKEHHUS, PaclpeeInuTeIbHOTO
CBOWCTBA YMHOXKECHHUS.

JApodu
[IpencraBnenne o ApoOM Kak criocodOe 3amvicu 4acTd BeduduHbl. OOBIKHOBEHHBIE

npobu. IlpaBunbHble W HempaBuibHble ApoOu. CmemaHHas JpoOb, MpeACTaBICHUE



CMEIaHHOW ApoOM B BHUJI€ HENPABWIBHOM APOOM U BbIACIICHUE 1IEJIOM YacTh YHcia U3
HempaBwiIbHOW JpoOu. M300paxkeHue aApoOeil TOYKaMU Ha YHUCIOBOM MPSIMOIA.
OcHoBHOe cBoiicTBO Apobu. Coxpamenue napoOei. IlpuBenenune apoOM K HOBOMY
3HaMeHaTeno. CpaBHeHuE 1po0ei.

CnoxxeHue W  BbIUMTaHME JpoOeil. VYMHOXEHHe M JieJIeHue JpoOeid,
B3aMMHOOOpaTHbIe 1pobu. HaxokaeHne yacTu LEIoro 1 LENOro o €ro 4acTu.

Hecatuunas 3anuck apoOeit. IlpencraBienue aecaTuuHod JpoOu B BHUJE
O0ObIKHOBEHHOH. M300pakeHune AECATUUYHBIX ApOOEH TOYKaMU HAa YHMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue ACHUCTBUS C AECATUYHBIMU Apo0siMu. OKpyrieHue NeCSITUIHBIX
TpOoOeH.

Pelnenye TeKCTOBBIX 3a/1a4

Pemienrie TeKCTOBBIX 3aia4 apu(dMETHYECKUM CIOCOOOM. PerieHue JOruyecKux
3a1a4. Pemenne 3ama4 mepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcmonbp3oBanue mpu
pelieHnuy 3a1a4 TabuIl U CXEM.

Pemenne 3anau, comepkanyx 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIWYHUHBI: CKOPOCTb,
BpEMs, PACCTOSIHHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTh. EIWHHIBI HW3MEPEHHS: MACCHI,
00béMa, 1IEHBI, PACCTOSHUS, BpeMEHHU, CKOpOCTU. CBA3b MEXKy C€IMHUIIAMU U3MEPEHUS
Ka)XJI01 BEJIUYUHBI.

Pemenne oCHOBHBIX 3aJa4 Ha I[pO6I/I.

[IpencraBneHne TaHHBIX B BHUJIE TaOJIHUII, CTOJIOYATHIX JUATPAMM.

Harnsignas reomerpust

Harnsanueie npencraBieHuss 0 Qurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jqy4, yroJj, JIOMaHas, MHOI'OYIOJIbHUK, OKPYXKHOCTb, Kpyr. Yroia. I[IpsMoi, octpsli,
TYIIOM U Pa3BEPHYTHIN YIJIbI.

JlniHa oOTpe3ka, METPUYECKHE €IUHUIBI JJIUHBL. JIMHA JOMaHOH, IMEpUMETP
MHOTIOyTOJIbHUKA. MI3MepeHne 1 MOCTPOEHHE YII0B C HOMOIIBIO TPAHCIIOPTHPA.

Harnsanuele mpeactaBieHuss o (Qurypax Ha IUJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJIHUK, KBaJAPaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM uyuciae Ha kierdyatol Oymare. Iloctpoenue
KoH(pUTypanuii M3 YacTed MNpsSMOH, OKPY>KHOCTH Ha HEIWHOBAHHOW W KJIETYATON
Oymare.

Hcnonp3oBanue CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomans OpPSIMOYrodbHUKA W  MHOTOYTOJIBHHKOB, COCTaBJI€HHBIX u3
MNPSIMOYTOJLHUKOB, B TOM uucie ¢Guryp, M300paXEHHBIX Ha KieTd4aTol Oymare.
Enununel uamMepeHus miomanm.

Harnsgnele mnpeacTtaBieHus O MPOCTPAHCTBEHHBIX (QUIypax: MNPSMOYTOJIbHBIN
napajuienenunena, Ky0, MHOrorpaHHuku. M3o0paxkenue nmpocTelimnx MHOTOTPAaHHUKOB.



Pa3sépTku kyOa u napamienenunena. Co3naHue MojeIel MHOTOIPaHHUKOB (U3 Oymard,
MPOBOJIOKM, IJIACTWIIMHA M Apyrux wmatepuanoB). OOBEM  HPSIMOYTOJIBHOTO
napajenenunena, Kyoa. Enuauuel uamMmepenus oobEéma.

6 KJIACC
HartypaabHblie yucia

ApudmMeTndyeckue JEWCTBUST C MHOTO3HAYHBIMU HATYpaJIbHBIMU  YHCIIAMH.
UucnoBbie BBIpaKEHUS, TOPSIAOK JAEHCTBUM, UCIONB30BaHHEe CKOOOK. Mcmonb3oBaHue
IpU BBIYMCIICHUSX TEPEMECTUTEILHOIO W COYETATEIbHOIO CBOMCTB CIIOXKEHHUS U
YMHOKEHUS, PACIPEACTUTEIBHOIO CBOMCTBA YMHOXEHUs. OKpyTJIeHUE HaTypalbHbIX
YHCel.

Jlenutenu W KpaTHbIE 4YuUCJIa, HAUOONBIIMN OOIMI AENIUTENIb U HaUMEHbIIIEe
oO1ree kpaTHoe. JlemMMOoCTh CyMMBI U TIpOU3BeicHUs. JlejeHne ¢ OCTaTKOM.
Jpodn

OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JpoOU, COKpalieHue ApoOer.
CpaBHeHue u ynopsjgoduBanue apoOeil. PemeHune 3amad Ha HAXOXJIAEHHUE YacTH OT
IIEJOr0 W IeJIoro 1o ero 4dYactu. JIpoOHoe 4dYHCIOo Kak pe3ynbTaT JeCHUS.
[IpencraBnenne AeCATUYHON ApoOUM B BUJIC OOBIKHOBEHHOW APOOHM M BO3MOXKHOCTH
IpeACTaBiICHUs OOBIKHOBEHHOW ApoOWM B BHJEC JecATUYHOHN. JlecsaTuuHble apoOu u
MeTpudeckas cucreMa mep. ApudMeTnudeckue ASHCTBUS U YUCIOBBIC BBIPAKCHHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU JIPOOSIMHU.

OtHomienue. JlenmeHne B JaHHOM OTHOMICHWH. Macmrtal, MpOMOpPIHS.
[IprmeneHne nponopuui Npu PeIICHUH 3a1a4.

[TonsTue npoueHTta. BruucieHue NporeHTa OT BEIWYUMHBI U BEJIWYMHBI MO €&
IPOIICHTY. BpIpaXkeHWe NPOIEHTOB JECATHYHBIMH JpoOsiMu. Permenue 3amau Ha
NPOLEHTHI. BeIipakeHne OTHOIIECHUS BEJIUYMH B ITPOLICHTAX.

IMosoxuTeIbHBIC U OTPULIATEIbHbIC YHCJIA

[TomoxxutenbHple W oTpuLaTenabHble yucaa. Llensie uyucima. Moaynb uucha,
reoMeTpuuecKasi MHTEpIpeTanus MOJyds 4yucia. M3oOpakeHue 4Yucen  Ha
KOOpJWHATHOM Tipsimoii. UncnoBsie mpomexxyTku. CpaBHeHHE dncen. ApudmeTrndeckue
JIEUCTBUSL C MOJOKUTEIIbHBIMU U OTPUIATEILHBIMU YHCIIAMH.

[IpssMmoyronpHasi cucTemMa KOOPAMHAT Ha IUIOCKOCTH. KoopawHaThl TOYKH  Ha
IJIOCKOCTH, abcuucca W opauHarta. IloctpoeHne Touek M (UTyp Ha KOOPAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[Ipumenenue OyKB JJjIsi 3alMMCU MATEMATHUYECKUX BBIPAXKECHUN U TPEHAJIONKEHUMN.
CaoiictBa apudmernyeckux JelcTBUi. DByKkBeHHbIE BBIPAXKEHUSI M  YHCIIOBBIC
MOJCTAHOBKU. DYKBEHHBIE pABEHCTBA, HAXOXICHUE HEW3BECTHOTO KOMIIOHEHTA.



@opmynsl, GopMyasl mepuMeTpa M IUIOLMIAAM NPSAMOYTOJbHUKA, KBaapara, 00BEMa
napajienenunena u Kyoa.

Penienue TeKCTOBBIX 32124

Pemienrie TekCTOBBIX 3a7ad apudmeTnyeckuMm crocoOoM. PeleHue J0oruuecKux
3anay. Pemenue 3aga4 nepedopoM BceX BOZMOKHBIX BApUAHTOB.

Pemienue 3anay, coepKammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMs, PaCCTOSIHUE, I1I€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTbH, BpPEMS,
00béM paboThl. EquHuIBI HU3MEpeHHUs: MacChl, CTOUMOCTHU, PACCTOSHHS, BpPEMEHH,
ckopocTu. CBsi3b MEXKY €IMHULIAMU U3MEPEHUS KAXION BEIIMUYUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPILMOHAIBLHOCTBHIO BEJIUYMH,
MPOLICHTaMU; pellIeHne OCHOBHBIX 3aJ1a4y Ha JPOOU U MPOICHTHI.

OneHka W TPUKUAKA, OKpyriieHHe pesynbTata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH 110 YCJIOBUIO 3a1a4H.

[IpencraBnenne JaHHBIX C TMOMOIIBIO Tabiaui, u auarpamm. CronOdaThie
JIarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEHHE KPYTOBBIX AUArpamMM.

Haruasanas reomerpus

Harnsanseie npencraBineHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosnokeHue IByX MPsIMBIX Ha IUIOCKOCTH, MapajulelibHbIE MPSMBIE,
NEPHEHAUKYISIpHbIE NpsiMble. V3MepeHue pacCTOSHUN: MEXIY JIBYMS TOYKaMH, OT
TOYKH JI0 MPSIMOM, JJIMHA MapIIpyTa Ha KBAaJIPATHOM CETKE.

N3mepeHnne ©W MOOCTpOCHWE YIJIOB C TMOMOIIBKD TpaHCHOpPTHpA. Buusl
TPEYTrOJBHUKOB: OCTPOYTOJIBHBIN, MPAMOYTOJIBHBIN, TYHNOYTOJIbHBIN, PaBHOOCAPECHHBIMH,
PaBHOCTOPOHHUH. YeThIpEXYrOIbHHUK, IIPUMEPBHI YETBIPEXYT OJIbHUKOB.
[IpsAMOYronpHUK, KBaJpaT: HCIIOJb30BAHME CBOWCTB CTOPOH, YIJVIOB, JHAarOoHaJEH.
N300pakenne reomeTpuyeckux (UTyp Ha HEIMHOBAHHOW OyMare ¢ MCIOJIb30BaHUEM
LUUPKYJIS, TMHENKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kiieTyaToi Oymare.

[lepumetrp mHoroyronbhHuka. IloHsTue mnomanu (UIypbl, €IUHUIB U3MEPEHUS
mwiomaau. [IpubnmxEnHoe n3mMepeHue miomanau Guryp, B TOM 4YMcClie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe u3MepeHre JIUHbI OKPY>KHOCTH, MJIOIIAAN KPYTa.

CummMmeTpusi: LIeHTpalibHAsl, OCeBasl U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX QUTYD.

Harnsgneie mpeacTaBieHHsi O MPOCTPAHCTBEHHBIX (UTypax: Napajuielienumnes,
Ky0, mnpusMa, nuUpamMuia, KOHYC, UWIUHIAp, map u cdepa. WN3o0paxeHue
MpOCTpaHCTBEHHBIX ¢uryp. Ilpumepbl pa3BEPTOK MHOTOIPAHHUKOB, IWIMHApPA M
konyca. Co3naHue Mojeneld MPOCTPAHCTBEHHbIX ¢Guryp (M3 Oymaru, MPOBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTEepUasoB).



[lonsiTue o00BEMA, enuHUIBI u3MepeHus o0béMa. OOBEM MPSAMOYTOIBLHOTO
napajienenunena, Kyoa.

NPEIMETHBIE PE3YJIbTATbBI
[IpenmeTHBIE pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyudenus B S kiaacce: UucJia 1 BbIYucJIeHUSA

[loHumaTe U TPaBWIBHO YHOTPEOJSTh TEPMHUHBI, CBSI3AHHBIE C HATypaJbHBIMU
YKCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMHU.

CpaBHUBaTh M yNOPsAI0YMBATh HATypajbHbIC UYWCIIA, CPABHUBATh B MPOCTEUIINX
ClIy4asix OObIKHOBEHHBIE IpOOH, AECATUUHbBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHUCIIOBOM) MPSMOM C COOTBETCTBYIOLIUM €l
YHUCIIOM M U300pa)kaTh HATypaJibHbIE YMCJA TOYKAMU Ha KOOPIWHATHOM (YHCIIOBOW)
IIPSIMOM.

BoimonHaTh  apudmeTndeckue JEHCTBUS C  HATypalbHBIMM  UYHCIAMHU, c
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIITUX CITydasX.

BBINOJIHATH POBEPKY, NIPUKUAKY pe3yJIbTaTa BEIYNCICHUMN.

OKpyrasaTh HaTypajdbHbIC YKCIIA.
Penienne TeKCcTOBBIX 337124

Pemate TekcToBBIE 3amaud  apu(PMETHUECKMM CIIOCOOOM M C  TOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Tepedopa BCeX BO3MOKHBIX BApHAHTOB.

Pemiate 3amaum, comeprkaliue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIMYMHBI: CKOPOCTD,
BpEMsI, pACCTOSIHHE, IICHA, KOJTUYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alUCH, CXEMBbI, TaOJHUIbl, 0003HAYEHUS TPHU PELICHUU
3a7a4.

[Tonp30BaTbCs OCHOBHBIMU E€IMHULIAMU WU3MEPEHUS: LIEHBI, MacChbl, paCCTOSAHUS,
BPEMEHHU, CKOPOCTH, BBIPAYKATH OJTHU €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

W3BnekaTh, aHaNMM3UpPOBaTh, OICHUBATH HWH(OpPMAIUIO, MPEACTABICHHYIO B
Tabynile, Ha CTOJIOYATOW aUarpaMme, HMHTEPIPETHPOBATH IMPEIACTABICHHBIC TaHHBIE,
WCMOJIB30BATH JAHHBIC MPU PEIICHUHN 3a/1a4.

Harnsignas reomerpust

[Tonb30BaThCA TEOMETPUUECCKUMU MTOHITUSIMH: TOYKA, IPsAMasi, OTPE30K, Jyd, yToJl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAMT, TpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIOIUX (Qopmy
M3yYEHHBIX TEOMETPHUUECKUX DUTYP.

Hcnonp3oBaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YTJIAMH: BEpPIIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMM: YrOJl, BEpIIWHA, CTOPOHA, JAUArOHallb, C OKPY>KHOCTBIO: PaJNYC,
TAaMeTp, LEHTP.



N300pakaTh U3y4YEeHHbIE TEOMETPUUECKUE (PUTYpbl HA HEJTUHOBAHHOM U KJIETYATOU
OyMmare ¢ MOMOUIBIO HUPKYJIS U JIMHEUKH.

Haxonute IMHBI OTPE3KOB HENMOCPEACTBEHHBIM W3MEPEHUEM C IIOMOILIBIO
JIMHEVKHU, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOTO
paguyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB IIPSAMOYIOJIBHHMKA, KBaJgpara Uil HUX
IIOCTPOEHHUS, BBIYMCIICHU TIOLAAU U [IEPUMETPA.

Boruncnars  nmepuMmeTp M IUIOMIAAb  KBajpaTa, NpPSIMOYTOJbHUKA, QUryp,
COCTaBJICHHBIX M3 TPSIMOYTOJbHUKOB, B TOM 4YHcie QUryp, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

Ilonb30BaTbCs OCHOBHBIMM METPUYECKMMM €IWHHUIIAMU W3MEpPEHHS [JIUHBI,
IUIOILAIN; BBIPAYXKaTh OJHU €IMHHUILIBI BEIMUUHBI YEPE3 IPYTHE.

PacnioznaBaTth mapamienenunen, KyO, MCHOIb30BaTh TEPMHUHOJOTHIO: BEPIIHMHA,
pedpo rpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHHUS Mapaienenumneaa, Kyoa.

Boruncnare  00b€M  KyOa, mapasuienenuneza 1o 3aJaHHBIM  UM3MEPEHHUSM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUsi 00bEMA.

Pemrate HecnoXHBIE 3a1adud Ha WM3MEPEHHE TIEOMETPUYECKUX BEIMYUH B
[IPAKTUYECKUX CUTYaLUAX.

[IpenmeTHble pE3yabTaThl OCBOCHHUS MPOrpaMMbl YYEOHOrO0 Kypca K KOHILY
oOydenus B 6 kinacce: UucJia u BoIYucJIeHUSA

3HaTh W TOHMMATh TEPMHUHBI, CBSA3aHHBIE C pA3JIMYHBIMU BHUAAMU YHUCENT U
crocobamMy WX 3aMuCH, NMEPEXOJUTh (€CIM 3TO BO3MOXKHO) OT OJHON (OpMBI 3amHCH
YyHuClia K IPYromu.

CpaBHUBATh W YHOPSAIOYHMBATH IETbIC YKCIA, OOBIKHOBEHHBIC M JCCATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrImosiHATh, coueTasi yCTHBIE M TUCbMEHHBIE TPUEMBI, apU(PMETHIECCKUE TEHCTBUA
C HATypaJbHBIMU M LEIBIMH YUCJIAMH, OOBIKHOBEHHBIMH W JECSITHYHBIMHU JIPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHA YHCJIAMH.

BpuncnaTe 3HaYCHUS YUCIOBBIX BBIPAKCHUM, BBINOJHITH MPUKUJKY W OLEHKY
pe3ysbTaTa BBIYMCIICHHWH, BBITIONHATH MPEOOPA30BAHMS UYWCIOBBIX BBIPAKEHHWN  HA
OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUIL.

COOTHOCHTBH TOYKY HAa KOOPJAWMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U YHCIIOM H
n300paxaTh YUCIa TOUKaMU Ha KOOPAUHATHOU MPSAMOM, HAXOAUTH MOAYJIb YHCIIA.

COOTHOCHTBH TOYKH B MPAMOYTOJIBHOW CUCTEME KOOPAWHAT C KOOPAWHATAMU 3TOU
TOYKH.



OKpyrasTe LeNble Ynuciaa U JeCATUYHBbIE ApOOHU, HAXOIUTh MPHUOIMKEHUS YHCEI.
YuciioBbIe M OYKBEHHbIC BbIPAKEHHU S

[lonumaTe W ymnoTpeOJATh TEPMHUHBI, CBS3AHHBIE C 3aMKMCHhI0 CTENEHU YHCIA,
HaXOJUTh KBagpaT W KyO 4McCla, BBIYHUCIATH 3HAYEHUS UHMCIOBBIX BBIPAXKEHUH,
COJIEPKAILUX CTEIICHMU.

Ilonp30BaThCs MpHU3HAKaMU JIEJIMMOCTH, PACKIaAblBaTh HAaTypaJbHbIE YUCIA HA
IIPOCTBIE MHOKUTEIIH.

[Tonb3oBaThCss MacITabOM, COCTABIISITH MPONOPILUU U OTHOLICHUS.

Hcnonb3oBaTh OYKBbI A1 00O3HAUYEHMsI 4YMCENl MPH 3alUCU MaTeMaTUYECKHX
BBIPQ)KEHUU, COCTaBIATh OYKBEHHBbIE BBIpAXKEHUS U (HOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAKEHHM, OCYILIECTBIISASI HEOOXOJMMbIE MOJCTAHOBKH U MPe0oOpa30BaHMUS.
HaxonuThe HEM3BECTHBINI KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBBIX 327124

PemmaTh MHOTOIIIArOBBIC TEKCTOBBIC 3314l apU(YMETHUCCKUM CIIOCOOOM.

Pemath 3amauu, CBSI3aHHBIC C OTHOIICHHWEM, IMPOMOPIIMOHATBHOCTHIO BEIMYHH,
IPOIICHTaMHU, PelIaTh TPX OCHOBHBIC 3aJ]a4l Ha APOOHU U MPOICHTHI.

Pemrate 3amaum, comeprkaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTD,
BpEMs, PACCTOSHHME, II€Ha, KOJMYECTBO, CTOUMOCTb, IMPOU3BOJMTEIBHOCTh, BpEMS,
o0béMa paboThl, UCIONB3Ysd apudMEeTHUYECKHUe JCHCTBHS, OICHKY, MPUKUIKY,
M0JI30BaThCS €AUHUIIAMH U3MEPECHHS COOTBETCTBYIOITUX BEITMYMH.

CoctaBisITh OYKBEHHBIC BBIPAKCHHS 10 YCIIOBUIO 33/1a4H.

N3Bnekars wumHbOpManMio, TMPEACTaBISHHYIO B TaOiMIax, Ha JHWHEHHOM,
CTOJIOUATOW WJIM KPYrOBOM JuarpamMmax, HHTEPIPETHPOBATh MPECTaBIICHHBIC JaHHBIE,
MCITIOJIb30BaTh JIAHHBIC TIPH PEIICHUH 3a/1a4.

[IpencraBnare WHGOPMAIIMIO C TIOMOIIBIO TaOJHI, JUHEHWHOM M CTOJIOYATOM
JTarpamM.

Harnsignas reomerpust

[IpuBoauTh mnOpuUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHUpa, HUMEIIMX (opMy
M3YUYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX
¥ CUMMETPHUYHBIX QUTyp.

N300paxaTh ¢ NOMOIIBIO HUPKYJIS, TUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOU U
KJIeTYaTOW Oymare M3y4eHHbBIC IUIOCKHWE reomMeTpuueckne (GuUrypbl U KOH(PUTypamww,
CUMMETpPUYHBIE (DUTYPBHI.

[Tonb30BaThCs TEOMETPUUECKUMU TMOHATHSIMU: PABEHCTBO (PUTYp, CUMMETpHS,
WCMOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYKO C CUMMETPUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPUHU.



Haxonuths BENIMYMHBI YIVIOB M3MEPEHUEM C IIOMOIIBI0 TPAHCIOPTUPA, CTPOUTH
yINIbl 3aJaHHOW BEIMYMHBI, I[0JIb30BATHCS IIPU PELICHUM 3a4ad TPajgyCHOU Mepou
YIJIOB, PacIlO3HaBaTh HA YEPTE)KAX OCTPBIN, PSIMOU, pa3BEPHYTHINA U TYIIOU YIJIBI.

Bpluucnate  IUMHY  JIOMAHOW, IIEpUMETP MHOIOYTOJBbHHUKA, I0JIb30BATHCS
CAMHHUIAMHU HU3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU C€AWUHHUIIBI MU3MEPEHUS JJIMHBI 4Yepe3
IpYyTHE.

Haxonuth, ucnonb3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSAHUA: MEXKAY ABYMs
TOYKAaMH, OT TOYKHU J10 NIPSAMOM, JJIMHY IIyTHU HA KBAJAPATHOM CETKE.

Bobruncnars minomaas Guryp, COCTaBIEHHBIX U3 IPSIMOYTOJbHUKOB, UCIIOIb30BATh
pa3OueHrne Ha MPSAMOYIOJbHUKH, Ha paBHble (UTYpHI, JIOCTpauBaHHE 10
IPSMOYIOJIbHUKA, IIOJb30BAaThCSl OCHOBHBIMM C€IUWHUIIAMU HU3MEPEHUS ILIOLIAH,
BBIPAXaTh OJTHU €AUHUIIBI U3MEPEHUS IIIOIIAAN Yepe3 Apyrue.

PacriozHaBaTh Ha MOJENSAX W H300pPAKEHUSIX MHUPAMUIY, KOHYC, UMIUHAP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N3006paxkaTh Ha KieTyaTol Oymare nNpsiMOyTOJIbHBIN Mapayljieenune.

Boruncnars 00bEM  IPSIMOYTOJBHOTO Mapaijiesienunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMHU €MHHILIAMU U3MEPEHUS 00bEMA;

Pemrate HecnoXHBIE 3alaud Ha HAXO0XKIACHUE TE€OMETPUYECKUX BEIUYUH B
[IPAKTUYECKUX CUTYaLUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
Haumenosanue pasnena | KonmuecTso OCHOBHOE OCHOBHBIE BUJIbI ACSITEIBHOCTH 00 y4arOMIMUXCs
(Tembl) Kypca 4acoB COJIEp/KAHHE
HatypanbHbie uncna. 43 YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;

JIeUCTBUS C
HaTypaJbHbIMU YUCIAMHU

JlecaTuuHas cucrema
cuncieHus. Psan
HaTypaJbHbBIX YUCEIL.
Harypanbnsiit psa.
Ymwuco 0.
HarypanbHeie uncna
Ha KOOPJIMHATHOM
npsimoii. CpaBHEHHE,
OKpYTJICHHUE
HaTypaJbHbBIX YUCEIL.
Apudmernyeckue
JIEHUCTBUA C
HaTypaJbHbIMHU
yuciaamu. CBoMcTBa
HYJISL IPU CJIOKEHUH
Y YMHOXCHUHU,
CBOMCTBA €IUHUIIEI
IIPA YMHOKECHUU.
[IepemecTuTenbHOE U
COUYeTaTEIILHOE
CBOMCTBA CIIOKCHUS U

npeasaratb U 00CyKI1aTh CrOCO0bI YIIOPSI0YMBAHUS YUCE.
HN300paxaTh KOOPAMHATHYIO MPSIMYIO0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAMHATHOU MPsIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBaTh cBOiiCcTBA HATYypaJIbHOTO psaa, uncen 0 u 1
IIPHU CJIIOKEHUH U YMHOKEHUHU.

Hcnoab30BaTh NPABUJIO OKPYTIICHHS HATYPAJIbHBIX YUCEN.
BoinosausaTs apudmeTndeckue 1eicTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYMCJIATH 3HAYEHUS YMCIOBBIX BBIPAKEHHUI CO
CKOOKaMu 1 6€3 CKOOOK.

3anucbIBaTh NPOU3BECHUE B BUJE CTCIICHHU, YUTATH
CTEINEHU, MCIO0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAaHUE,
MOKa3aTelb), BBIYUCIATH 3HAYEHHUS CTEIIeHEl. BbINOJIHATH
NPUKHUAKY M OLIEHKY 3HAYEHUI YUCIOBBIX BBIPAXKECHUM,
npeaIaratb ¥ NPUMEHATH NPUEMBI IPOBEPKH BBIYUCICHUMN.
HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIbHOE CBOMCTBA CIOKEHHS U YMHOXKCHUS,
pacnpeneuTeENIbHOE CBOMCTBO YMHOXKEHUS; GOPMYJIHPOBATH
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YMHOKEHMUS,
pacnpenenuTenbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u KpaTHble
4yuCia, Pa3IoKEeHUE
YHCJIa Ha MHOXKHUTEIH.
JleneHue ¢ OCTaTKOM.
[IpocTeie n
COCTaBHBIC YHCIIA.
[Ipu3Haku 1eaUuMoCTH
Ha 2, 5, 10, 3, 9.
CrernieHs ¢
HaTypaJbHbIM
ITOKa3aTeJIeM.
YucnoBrlie
BBIPAYKECHMUS; TOPSIOK
neyicteuil. Pemenue
TEKCTOBBIX 3aJ1a4 Ha
Bce apumeTHIecKue
JICUCTBUS, HaA
JIBUKCHUE U

MMOKYTIKY JICCTBUA,
Ha JBUKCHUE U

MOKYTIKH

U IPUMEHSATh NPaBUJIa IpeoOpa3oBaHuUs YUCIOBbIX

BBIPA)KEHU Ha OCHOBE CBOWMCTB apu(PMETHUECKUX JEHCTBUU.
HccnenoBaTh 4nCIIOBbIE 3aKOHOMEPHOCTH, BBIIBUTATh H
000CHOBBIBATH THIIOTE3bI, GOPMYIHPOBATH 00001ICHUS 1

BBIBOJbI 110 PE3yJIbTaTaM MNPOBEIEHHOTO UCCIIEI0OBAHUS.
D®opMyIMPOBATH ONPeAeJIeHUA JSTUTENS U KPaTHOTO,
HA3bIBATH JICJIUTENIA U KPATHBIC YHCIIA; PACIIO3HABATDH
MIPOCTHIE U COCTABHBIC YKCIIA; (POPMYIMPOBATH U
NMPUMEHATH NPU3HAKH JICTUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKEHUS YUCIIA HA TPOCTHIC
MHOXUTEIN; HAXOAUTh OCTaTKU OT JAEIEHUS U HETOJIHOE
YacTHOE.

Pacno3HaBaTh UICTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
HaTypaJIbHBIX YUCJIaX, IPUBOAUTH MPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHMUS U OTPUIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YUCEIL.
KoncTpynpoBaTth MaTeMaTH4YeCKHEe MPENJIOKEHUS C
MOMOIIBIO CBSI30K «H», «WJIH», ECHH..., TO...». Pemars
TEKCTOBBIE 3a]1a4M apU(PMETHIECKIM CTIOCOO0M,

HCNO0JIB30BaTh 3aBUCHUMOCTH MEXY BEJIMYMHAMU (CKOPOCTD,

BpeMsi, pacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh U JIp.):
aHAJIM3MPOBATH M OCMBICJIUBATH TCKCT 3aJ1a4H,

nepegopmMyJIUPOBATH YCIOBHE, H3BJEKATH HEOOXOIUMBIC
JIaHHBIC, YCTAHABJIMUBATD 3aBUCHMOCTH MEX/y BEIIMYHMHAMU,
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CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKICHHIA.
MoaeaupoBaTth X011 pelIEHN 331a4 C TOMOIIBIO PUCYHKA,

CXCMBI, TAOIUIIBL.
IIpuBoauThH, pa30UpaTh, OLEHUBATH PA3JIMYHbBIC PELICHUS,
3aMMCH PEIIEHUI TEKCTOBBIX 3a/1a4.

Kputnueckn OLICHUBATH

HOHY‘ICHHBII\/JI pe3yibTar,

OCYHIECTBJSATHL  CaMOKOHTpOJIb, IIPOBEpSE  OTBET  HA
COOTBETCTBUE YCIIOBUIO, HAXOAUTDb OLIUOKH.

Pematp 3a1auu ¢ nomMoleko nepedopa Bcex BOZMOKHBIX
BApUAHTOB.

3HAKOMUTBHCS € HCTOPHEN Pa3BUTHUS apUPMETUKU

HaFJUIIIHa}I reomMceTpu.
JIMHMY Ha TJIOCKOCTHU

12

Touka, ipsmas,
OTPE30K, JyY.
Jlomanas.

N3mepenne nivHbI
OTpe3Ka,
METPUYECKUE
€UHHULIBI U3MEPEHUS
JIMHBL. OKPY>KHOCTh
Y KpYT.
[MpakTuyeckas padora
«IlocTpoenue y3opa
u3 OKPYKHOCTEM.
Yromn. [Tpsamoi,
OCTpBIM, TyIOH H

Pacno3HaBaTh Ha yepTekax, pUCyHKaX, ONMCbIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, ¥ M300Pa’kKATh C TIOMOILBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE3OK, JIyY,
yToJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPpUBOAUTH NMPUMeEPbI OOBHEKTOB PEaTbHOTO
MUpa, UMEIMUX (HOpMy H3YyUYEHHBIX (UTYp, OLEHHBATh WX
JIMHEVHBIE Pa3MeEpHI.

HUcnonb30BaTh IMHENWKY U TPAHCHIOPTUP KAK MHCTPYMEHTHI
JUISl TIOCTPOCHHUS M UBMEPEHUS: M3MEPATH JJIMHY OTPE3Ka,
BEJIMYMHY yTJja; CTPOUTH OTPE30K 3aJaHHON JITTUHBI, YTOJI,
3aIaHHOM BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIC

OTPE3KHU, CTPOUTH OKPYKHOCTh 33/IaHHOTO pajunyca.

N300paxaTh KOHDUTYpalMUd FEeOMETPUUYECKUX pUryp u3s
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Pa3BEPHYTHIN YIVIBL.

N3smepenue yrios.
[IpakTtuueckas pabora
«ITocTpoenue

YTJI0B»

OTPE3KOB, OKPYKHOCTEU, UX YACTEN HA HEJIMHOBAHHOW U
KJIETYaTOM OymMmare; mpeasiaratb, ONUCHIBATH H 00CYKIATH
CIOCO0BI, AJITOPUTMBbI IOCTPOCHHS.

Pacno3HaBare W H300pakaTh Ha HEIMHOBAHHOW W
KJeT4aTod Oymare mnpsIMOM, OCTpBIA, TYIO#, pa3BEPHYTHIN
YTJIbl; CPABHUBATH YIJIbL.

BpI4uCaASTH JJIMHBI OTPE3KOB, JTOMAaHBIX.

IloHuMAaTh U MCNOJIB30BATH NP PEelICHUN 32124
3aBMCHMOCTH MEXIY €IMHUIIAMU METPUUYECKOU CHCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMHU CUCTEMAMU MED;

BBIPAXKATH JUTMHY B PA3JIMYHBIX SUHUIIAX U3MEPEHUSI.
HccaenoBath QUrypsl U KOHGUTYypaLIUU, UCTIONB3YS

(G POBBIE PECYPCHI

OOBIKHOBEHHBIC IPOOH

48

JpoOsb. [IpaBuibHBIC
Y HEIIPABUIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHeHnue npo0Oeii.
Crnoxenue u
BBIUMTAHHUE
OOBIKHOBEHHBIX
npobeii. CMemaHHas
npo0b. YMHOXECHHE U
JIeJIEHUE
OOBIKHOBEHHBIX

MoaeaupoBaTth B rpadUuecKoi, mpeaMeTHOU dopme, C
MOMOIIBIO KOMIIBIOTEpA MOHATHS 1 CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM APOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC IPOOH,
npeajaratb, OOOCHOBBIBATHL M  00CY:KIaThb CIHOCOObI
YIOPSIOYMBAHUS APOOCH.

N300pakaTh OOBIKHOBEHHBIE IpOOM TOUKAMU Ha
KOOPAMHATHOM MPSMON; HCIO0JIB30BATh KOOPANHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUS IpoOeil.

@opMyTHPOBATH, 3AMUCHIBATH € MOMOIIbI) 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOH; MCMOJIb30BATH OCHOBHOE
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npo0eit;
B3aMMHOOOpPATHbBIE
npobu. Pemenue
TEKCTOBBIX 3a/ad4,
coJiepKalux Apoou.
OcHOBHBIE 3a/1a4d HA
npoou. [Ipumenenue
OYKB ISl 3aMUCH
MaTeMaTHYECKUX
BBIPAXCHUH U
MPEUIOKECHUN

CBOMCTBO JpoOU JIJIsi COKpaIleHUsl ApoOei U MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTaBasiTh CMEIIAHHYIO IPOOH B BUJI€ HEMPABUILHON U
BBIJICJIATH 1EIYI0 YacTh YUCa U3 HEMPaBWILHOM ApoOH.
BuINoJHATH apupMeTHYecKue JeHCTBUA C
OOBIKHOBEHHBIMU JPOOSIMU; MPUMEHSITh CBOHCTBA
apupMeTUUECKUX JTCUCTBUMN JIJIsl palliOHATU3aI[uU
BBIUKCJICHU M.

BbINOJHATH NPUKUAKY U OLEHKY pe3yJbTaTa BbIUHUCICHUN;
npeaaaratb 1 NPpUMEHATh NPUEMBbI IPOBEPKH BHIUMCICHUM.
IIpoBoauTh MccCIeT0BAHUSI CBOWCTB JapoOel, omupasch Ha
YHUCJIOBBIE DJKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3BIBAHUS O
Ipo0sX, MPUBOAUTH NMPUMePbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BBICKa3bIBAHUM.

Pemathb TeKCTOBBIE 33J]a4H, COIEpKaLIME IPOOHBIE JaHHBIE, U
3a7]a4M HAa HAXOXKJICHUE YACTH LIEJIOT0 U LEJIOT0 110 €ro 4acTu;
BBISIBJISITh MX CXOACTBA M Pa3jin4us.

MopneaupoBaTth X0 PELICHHS 3a1a4H C TIOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTh, pa3zdéuparh, OLEHUBATH PA3JINYHbIE PELICHHUS,

3aI1nucu peHIeHI/Iﬁ TCKCTOBBIX 3aJa4.

Kpurnuyeckn oueHuBaTh MOJYYECHHBIN pEe3ybTarT,
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OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBUE YCIOBHUIO, HAXOAUTH OIINOKH. 3HAKOMHUTBCH €
UCTOpHeH pa3BUTHS apUPMETUKU

Harmsnnas reomerpus.
MHOTOyroJIbHUKN

10

MHOroyroJbHUKH.
YeTbIpEXYTrOabHUK,
IPSIMOYTOJIbHUK,
KBaJpar.
[IpaxTrueckas
pabora «Iloctpoenue
IIPSIMOYTOJIbHUKA C
3a1aHHBIMU
CTOpPOHAaMH Ha
HEJIMHOBAaHHOU
Ooymare.
TpeyronpHHUK.
I[Inmomane u
IIEPUMETDP
IPSIMOYTOJIbHUKA U
MHOT'OYTI'OJIBHUKOB,
COCTaBJICHHBIX W3
IIPSIMOYT OJIbHUKOB,
€AMHULIBI U3MEPEHUS
IUJIOILAIH.

OnuceiBaTh, HCMOJIbB3YS TEPMHUHOJIOTHIO, H300PaKaTh C
MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBOAMTH NpPUMeEPBI 00BEKTOB PEAIBHOTO MUPA,
UMEIOIINX (OpMY MHOTOYTOJIbHUKA, MPSIMOYTOJIbHUKA,
KBaJlpaTa, TPEYroJibHUKA, OLEHNBATh UX JIUHEHHBIE pa3MEphI.
Bb1uncJsiTh: IEpUMETpP TPEYTrOJIbHUKA, MPSIMOYTOJIbHUKA,
MHOT'OYT'0JIbHUKA; IJIONIaAb IPSIMOYTOJIbHHUKA, KBaJpaTa.
M300paxaTh OCTPOYTONbHBIE, IPSIMOYTOJIBHBIE U
TYHNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIeTYaTOW Oymare KBajpar u
MPSIMOYTOJIBHUK C 33JIaHHBIMH IJIMHAMH CTOPOH.
HccaenoBarh cBOMCTBA NIPSMOYTOJIBHUKA, KBAJIpaTa IyTEM
IKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHHUSI, MOJICITMPOBAHUS;
CpaBHMBATh CBOKMCTBA KBAApaTa U MPSMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTHyecKUe NMPeII0KEHUS C
MIOMOIIBIO CBSI30K «HEKOTOPHIiY, «It000i». Pacno3naBaTth
VICTUHHBIE U JIO)KHBIE BBICKAa3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI.

HccaenoBars 3aBHCMMOCTD IUIOIIAAN KBaapaTa OT JJIMHBI

ero CTOPOHBI.
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Hcnonb30BaTh CBOMCTBA KBAJIPATHOW CETKH IS
noctpoeHus Gpuryp; pa3douBaTh NPSIMOYTOJIbLHUK Ha
KBaJpaThl, TPEYTOJILHUKH; COCTABIATH (DUTYPHI U3
KBaJIPATOB U NMPSAMOYTOJIbHUKOB U HAXOAUTh UX IIJI0IIA/Ib,
pazOuBaTh GUTYypHI HA MPSIMOYTOJIBHUKU U KBAJIPAThI U
HaXOJMUTh UX IIOMIA/b.

BeipaxaTh BEIMUYNHY IJIOIAIA B PA3JIMYHBIX €AUHUIAX
M3MEPEHUS METPUUYECKOU CUCTEMBI MEP, IOHUMATH U
HCII0JIb30BATh 3AaBUCUMOCTH MEXY METPUUYECKUMU
€MHUIIAMH U3MEPEHUS TUIOMIAAN. 3SHAKOMUTBLCSH €
NnpuMepaMu MPUMEHEHM TUIOIIANd U IEpUMETpPA B
MPAKTUYECKUX CUTyalusixX. Pemars 3aqaum U3 peasibHOU
JKU3HU, MPeVIaraTh U 00CYKIaTh Pa3jn4HbIe CIIOCOOBI
pelieHus 3ana4d

Jlecatuunbie 1podu

38

JlecaTiuHas 3alucCh
npobeii. CpaBHEHHE

JECATHYHBIX IPOOCH.

JencTBus ¢
JNECATUYHBIMU
TPOOSIMHU.
OxpyrieHue

JNECATUYHBIX IPOOEH.

Pemenune TekCcTOBBIX
3aj71a4, CoAepKaIIuX
npoou. OCHOBHBIE
3a/1a4M Ha Ipoou

IlpeacTaBasith IECATHYHYIO ApOOb B BUJE OOBIKHOBEHHOM,
YUTATh M 3aNUCHIBATh, CPABHUBATH JCCATUYHBIE IPOOH,
npeajaratb, OOOCHOBBIBATHL M 00CY:XIAaTh CIOCOOBI
YIOPSITIOYNBAHUS JECATHUHBIX IPOOCH.

H300pakaTh necsTuuHbie 1poOU TOYKAMHU HA KOOPJIUHATHON
MIPSIMO.

BbISIBASITH CX0ACTBA M PA3JIUYHUs MMPABUI apu(PMETHICCKHIX
JNEUCTBUM C HATypaJbHBIMM YHCJIaMU ¢ JCCATUYHBIMHU
TpoOsiMU, OOBSICHATD UX.

BuinoaHaATh apudMeTHyecKue IeUCTBUS C JIECATUYHBIMU
JIpo0sSIMH; BBINOJHATHL NPUKUAKY H OIEHKY pe3ylbTaTa
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BBIUYKCIICHUM.

IIpumeHsATH cBoOlicTBa apupMETUUYECKUX NEUCTBUM A
PaLMOHAJIN3AIMH BBIYUCIIEHUM.

I[IpumMeHSTH MPABUIIO OKPYIJIEHUS JECATUYHBIX APOOEH.
IIpoBoauTh HcCIAeTOBAHUSA CBONCTB JIECATUYHBIX IpOOEi,
OMUPASICh HA YUCJIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE C
MOMOIIBI0 KOMIIBIOTEPA), BBIABUTATH THNOTE3bI U
MPUBOAUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIEC U JIO)KHBIE BHICKA3BIBAHUS O
JIpo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSA U OTPULIAHUS BbICKa3bIBAHUM.

PemaTh TEKCTOBBIE 3a/1a4uH, COJIepKalllie IPOOHBIEC TaHHBIE,
Y Ha HaXOXKJICHUE YaCTHU LIEJI0r0 U LIEJIOro 110 €ro 4acTy;
BBISIBJISITH MX CXOACTBA M Pa3jIn4us.

MopnenupoBaTrh X0 pEUICHUS 3aa4yd C IIOMOIIBIO PUCYHKA,
cxeMbl, Tabmunpl. [lpuBoaAMTHL, pa3dupaTh, OLEHHBATH
pa3IUYHbIE PEUICHUs], 3alMCH PELICHUM TEKCTOBBIX 3ajad.
OnepupoBath APOOHBIMH YUCIIAMH B PEATbHBIX KH3HEHHBIX
CUTyaLHsIX.

Kpurnuyeckn oueHuBaTh MOJYUYECHHBIN pE3yibTarT,
OCYILIECTBIIATH CAMOKOHTPOJIb, ITPOBEPSASI OTBET HA

COOTBETCTBUE YCIIOBHIO, HAXOJIUTh OIIMOKH. 3HAKOMHUTBHCS €
ucTopuei pa3BUTHSI apuPMETHKA
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Harmsnuaas reomerpust.
Tena u urypsl
B [IPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o6paxkenue
MHOTOI'PaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeN.
[IpssmoyronpHbIN
napayiesIenuIe]I,
Ky0. Pa3BépTku
KyOa u
napaJiesienurea.
[IpakTnueckas
pabota «Pa3BépTka
Ky6a». O0bEM KyOa,
IPSIMOYT'OJIBHOTO
napasuiesenurnena

Pacno3snaBaTh Ha YyepTeiKkax, pUCYHKaX, B OKPYKalomeM
MHpe IPsIMOYTOJIbHBIN Napajuiesenumnen, Kyo,
MHOTOI'PaHHUKH, ONUCHIBATh, HCI0JIb3Ysl TEPMHUHOJIOTHIO,
OLIeHMBATD JIMHEHHbBIEC Pa3MEpBHI.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATIBHOI'O MUPA,
UMEIOLIUX (POPMY MHOTOTPAHHHUKA, PSIMOYTOIBHOTO
napasuiesenunena, Kyoa.

HN3o0paxkaTth ky0 Ha kieTuaTol Oymare. McciaenoBars
cBoiicTBa Ky0a, IPSMOYTOJIBLHOTO MapajuieienuIea,
MHOT'OTPAaHHUKOB, UCIIONIB3Ysl MOJieTu. Pacno3zHaBaTh u
U300pakaTh pa3BEPTKU KyOa U Mmapasiesienunesa.
MoaeaupoBaTthb Ky0 U nmapamienenunes, u3 Oymaru u
MIPOYMX MATEPUATIOB, 00BSICHATH CIIOCO0
MOJIETUPOBAHMUSI.

HaxoauTh n3MepeHusi, BBIMUCIATH TI0MIAb
MTOBEPXHOCTH; 00BEM Kyba, IPsIMOYTOJIBHOTO
napaijiesIeuIe1a; uccaeq0BaTh 3aBUCMMOCTb 00bEMa
Ky0a OT JJIMHBI ero pedpa, BIABUIaTh U 000CHOBBLIBATH
runore3y. Had/ogaTs ¥ IpOBOANTH aHAJIOTHU MEXY
MOHITHAMU TUIOIIAAN U 00bEMa, IepuMeTpa ¥ IUIOIIAIx
MOBEPXHOCTH. Pacnmo3HaBaTh NCTUHHBIE U JIOKHBIE
BBICKA3bIBaHMSI O MHOTOTPAHHHUKAX, MPUBOAUTH
NpUMePbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUSA U
OTPUIIaHUS BbICKAa3bIBaHHWM. PemiaTh 3a1a4u U3 peajsbHON
KU3ZHU
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[ToBTOpEHUE 1 00001ICHNE

10

[ToBTOpEHUE
OCHOBHBIX

MOHATUH u
METOJIOB Kypca

5 KJjacca,
0000111eHNe 3HAaHU I

BblyuCasATh  3HAUYEHUsS  BBIPAKEHUH,  COAESPIKALIUX
HaTypaJIbHbIE YHCIIa, OOBIKHOBEHHBIE U JIECSITHUYHbBIC
po0u, BBIMOIHATH MPE0Opa30BaHUS YHCEIL.

BriOupars CIocoo CpPaBHEHUS qucell,
BBIUMCIICHUM, NPUMEHATH CBOMCTBA
apuMeTUUECKUX JEeUCTBUN IJI pallMOHAIU3AIUN
BBIUHCJICHUH.

OcyumecTBIATE CAMOKOHTPOJIb BBITTOIHAEMBIX JICHCTBUN U
CaMOIIPOBEPKY PE3yIbTaTa BEIYUCICHUN.

Pemiats 3agaum u3 peajlbHOW JKU3HU, NPUMEHATH
MaTeMaTH4YeCKMe 3HAHMA Ul pEIICHUS 3aaad u3
JIPYTUX yU4eOHBIX MPEIMETOB.

PemaTs 3a1aun pa3HbIMU cnoco0amMu, CPaBHUBATH
CIoCo0bI pelieHus 3a7a4u, BbBIOUPATH
pPalMOHAJIBLHBINI CI1OCO0

OBILEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

170
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6 KIIACC

HaumMeHOBaHMe pasiena KolmuecTBo OCHOBHOE OCHOBHBIE BUJIBI ICSITEIBHOCTH 00 y4arommuXxcs
(Temnl) Kypca JacoB CcoAEepKaAHNE
HatypanbHbie uncia 30 Apudpmernyeckue BoinoHATH apudmeTndeckne qeiicTBUS ¢ MHOIO3HAYHBIMU
JACUCTBUSL C HaTypaJlbHBIMH YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIOBbIX
MHOI'03Ha9HBIMHU BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATD
HaTypaJbHbIMU 3HAYEHUsl BHIPAKEHUH, COJCPIKAIINX CTECIICHH.
yuciamu. Yuciosble .
BbINOTHATH NPUKUAKY M OIIEeHKY 3HAYCHUH YUCIIOBBIX
BBIPAKCHHUS, . .
g . BBIPAKCHU, MPUMEHSATH NPUEMBI IPOBEPKH PE3yJIbTaTa.
NOPSAJIOK JIEHCTBUH,
Hcnonb3oBaTh NpM BHIYUCIEHUAX TIEPEMECTUTETLHOE U
UCTOJIb30BaHKE

cKoOOK. OKpyrieHue
HATypaJIbHBIX YUCE.
Jlenurenu u
KpaTHbIE YUCIIa;
HauOOJIBIIINHN OOIIHI
JEJTUTEND U
HauMMeEHBIIIee 00IIee
KpaTHOE.
JlenuMoCcTh CyMMBI
Y TIPOU3BEICHUS.
Jlenenue c
OCTATKOM.

Pemenue TeKCTOBBIX
3a7a4

COUYETATENIbHOE CBOMCTBA CIOKEHUS U YMHOKEHUS,
pacrpeneauTeNbHOE CBOMCTBO YMHOKEHNS OTHOCUTEIBHO
CJIO)KEHMUsI, CBOMCTBA apu(PMETHUECKUX ICHCTBUH.
HccaenoBaTh 4nCIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THNOTE3bl.

@opmyJIMpPOBATH ONpe/eIeHUsl IETUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIEro AEIUTENs U HAUMEHBIIIETO 00IIero
KpPaTHOTO, MPOCTOr'0 U COCTaBHOT'O YKCEII; UCIIOIb30BATh
ATH NOHSATUS MPU PELICHUU 3a/1au.

IIpumMeHSTH aJArOPUTMBbI BBIUUCICHUS HAUOOIBIIETO
OOILIEero AeNUTEN U HAUMEHBIIEro O0IIEro KpaTHOTO ABYX
YHUCEJ, AITOPUTM Pa30KEeHUs Yucia Ha POCThIe
MHOXHUTEH.
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HccaenoBathb yCcioBus 1eIUMOCTH Ha 4 1 6.
HccaenoBarp, 00cyk1athb, GopMyJIUpOBaATH U
000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, TPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U

HEYETHOTO YUCEIL.

HccaenoBaTh CBOWCTBA JICTUMOCTH CYMMBI U TTPOU3BEACHUS
YHCEIL.

IpuBoAUTH MpUMeEPHI YKCEN C 3aJJaHHBIMU CBOMCTBAMHU,
pacro3HaBaTh BepHbIe H HEBEPHBbIE YTBEPKICHUSI O
CBOMCTBAX YMCEs, OMPOBEPraTh HEBEPHBIC YTBEPKACHHUS C
MOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTs MaTeMaTH4YeCKHe MPeAI0KEHUS C
MOMOIIBIO CBSI30K «U», KUJIH», «ECIH..., TO...». Pemars
TEKCTOBBIE 3a]]a4M, BKIIOYAIONTUE TTOHATHUS JEIUMOCTH,
apupMEeTHIECKUM CIIOCOOOM, MCII0JIB30BaTh Mepedop

BCEX BO3MOXXHBIX BAPHUAHTOB.

MoaeaupoBaTh X0 pelIeHuUs 3a/1a4u C TTOMOIIbIO PUCYHKA,

CXEMBI, TaOIUIIBI.
IIpuBoauTh, pa3zdéupars, OLEHUBATH PA3JIUYHbIC PEUICHHUS,
3aIMCH PEUICHUI TEKCTOBBIX 3a7a4.

Kpurnuyeckn oueHUBATH MOJYYECHHBIN PE3yIbTaT, HAXOIUTh
OIIUOKH, OCYHIECTBIIATH CAMOKOHTPOJIb, IPOBEPSSI OTBET Ha
COOTBETCTBUE YCIIOBUIO
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Harmsnuas reomerpust.
[IpsiMbIEe HA IIIOCKOCTH

[TepnienauKysipHbIC
IpsIMBIE.
[TapannenvHbie
IpsIMBIE.
Paccrosinue mexnay
JNBYMsSI TOYKAMH, OT
TOYKHM 0 MPSIMOH,
JUIMHA MapuipyTa Ha
KBaJPaTHOU CETKE

Pacno3HaBaTh Ha yepTexax, pUCyHKax CIydyau B3aUMHOTO
PACITOJIOKEHHUSI IBYX MPSMBIX.

MN300paxaTh ¢ IOMOLIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM UM KJeTUaTol OyMare JiBe IepeceKaroImecs
NpsIMBIE, JBE MapaJuIe/IbHbIC NPSMbBIE, CTPOUTH MPSAMYIO,
NEPNEHIUKYJIPHYIO TaHHOM.

IIpuBOAMTH NPUMeEPBI MAPATIIETBHOCTH U
NEPHEHIUKYJSIPHOCTHU MPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIbBHHKAX MEPIICHIUKYIISIPHBIC U
napajuiesibHbie cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKHA C
napajyieIbHBIMU, TIEPIEHAUKYIIPHBIMU CTOPOHAMH.
HaxoauTh paccTosHre MEXy IByMs TOYKaMHU, OT TOUKH J10
PSIMOM, ITTMHY MTYTH Ha KBAaJPaTHON CETKE, B TOM YHUCIIE
UCIOJIb3YA IU(PPOBBIE peCYPCHI

Hpobu

32

OOBIKHOBEHHAs
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaIIeHHe
npobOeii. CpaBHEHHE
U yIIOPSAIOYMBAHHE
TpOoOei.
JlecaTuuHbie
Ipolu u
MeTpUYCeCKast
cucTeMa Mep.

CpaBHMBATB U YIOPSIA0YUBATH APOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpoOeii.

IIpeacTaBasiTh AeCATUYHBIC APOOH B BHIe OOBIKHOBECHHBIX
npoOelt M OOBIKHOBEHHBIEC B BUJIC IECATUYHBIX,
HCI0JIb30BAaTh IKBUBAJIEHTHBIE MPeICTABIEHHS TPOOHBIX
Yyuces IPU UX CPAaBHEHUU, ITPU BEIYUCICHUSX.
Hcnonb30BaTh JecATUYHBIC IPOOU TP MPE0Opa30BaAHUH
BEJINYMH B METPUYECKOUN CUCTEME MED.

BoIinoiHATH apuMeTHYecKue J1eCTBUA C

OOBIKHOBECHHBIMU 1 ACCATHYHBIMHU I[pO6$IMI/I. Boruucasarsb
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Apudpmernyeckue
JICUCTBUS C
OOBIKHOBEHHBIMH

U ICCATUYHBIMHU
TPOOSIMHU.
OTHOMICHHUE.
JleneHue B JaHHOM
OTHOIIICHHH.
Macmita0,
POTIOPIIUSL.
Ilonsrue

MPOIIEHTA.
Brruucnenue
MPOIEHTA OT
BEJIWYUHEI U
BEJIMYHHBI 11O €€
MIPOIICHTY.
Pemenue TeKCTOBBIX
3aJ1a4, COJIePKaIINX
JPOOU ¥ TIPOIEHTHI.
[IpakTnueckas
pabota «OTHOIIICHHE
JUTUHBI OKPYKHOCTH
K €€ 1uaMeTpy»

3HAYEHUs BBIPAKEHUI, COAepKaIuX OObIKHOBEHHbBIE U
JECATUYHBIE JPOOH, BRIMOIHATE IpeoOpa3zoBaHus Apooeil,
BBIOMPATH CNOC00, IPUMEHATH CBOCTBA
apudMeTUUECKUX JNCUCTBUIN JIJIsl palliOHaTU3aIuu
BBIYKCJICHUM.

CocTaBjasiTh OTHOILICHUS U IIponopunn, HAXOAUTH
OTHOIICHUEC BCIIMYUH, NCIUTH BCJIMYNHY B IdHHOM
OTHOILLICHHU.

HaXOJII/ITb IKCIEPUMECHTAJIBbHBIM l'[yTéM OTHOIICHHUC JJIMHBI

OKPY>KHOCTH K €€ Juamerpy.

HNuTepnpeTupoBath MacmTad Kak OTHOIIEHUE BEJTUYHH,
HAXOAUTh MacIITad IIaHa, KapThl U BRIUYUCISATH PACCTOSHUSA,
ucnoiib3ya Macitad. OObACHATD, UTO TAKOE MPOIEHT,
yHnoTpeOIsATh 000POTHI PEUH CO CJIOBOM «ITPOIISHTY.
BreipakaTh MpoIEeHTHI B APOOSX U APOOH B MPOIICHTAX,
OTHOIIICHHE JIBYX BEJIMYMH B MPOICHTaX. BhIuucasaThL
MPOLIEHT OT YKCJIa ¥ YKCJIO 10 €T0 MpoleHTy. OKpyriafarTh
JpOOH M MPOIEHTHI, HAXOUTh MPUOIUKEHUS YHUCEIL.
PemaTh 3a1a4M Ha 4acTH, IPOIEHTHI, MPOTIOPIIUHU, HA
HaX0XAeHUE Npodu (TPOIIEHTa) OT BETUYNHBI U BETMINHBI
1o e€ ApoOu (TIPOLICHTY), APOoOH (TIPOIIEHTA), KOTOPBIH
COCTaBJISIET OJIHA BeMuuHa OT Apyrou. IlpuBoauTs,
pa30upaTh, OLIEHUBATDH PA3TMYHBIC PEIICHUS, 3AICH
pEIIeHU TEKCTOBBIX 3a/1a4.
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N3BaexkaTs nHGOpMaNUIO U3 TAOIHIl U JUATPAMM,
UHTEPIPETUPOBATH TAOJUYHBIE JJAHHBIE, ONIPEACIIATh
HauOOJbIIee U HAMMEHbBILIEE W3 MPEICTABICHHBIX JAHHBIX

Harnsannas reomerpus. 6 OceBas cuMmeTpHs. Pacno3snaBaTh Ha yepTexkax U U300paKeHUAX, M300pakaTh
Cummerpus LeHnTpanbHas OT PYKH, CTPOUTH C TIOMOUIBI0O UHCTPYMEHTOB PUTYPY
CHUMMETPHL. (OTpE30K, JJOMaHy0, TPEYTOJILHUK, IPAMOYTOJIbHUK,
[TocTpoeHue . .
OKPYXHOCTb), CHMMETPUYHYIO IaHHOH OTHOCUTEIBHO MPSAMOH,
CHUMMETPUYHBIX
TOYKH.
buryp.
TTpakTHuecKas HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUPE.
paGora «OceBas MopeaupoBathb U3 6ymaru ase GUrypbl, CAMMETPUYHBIE
CHMMETPHUSI». OTHOCHUTEJIBHO NPAMON; KOHCTPYHUPOBATH I€OMETPUUECKUE
CUMMeTpHs B KOH(UTYpalnu, UCTIOIb3YsI CBOUCTBO CHMMETPHUH, B TOM
IIPOCTPAHCTBE YHCIIe C TOMOILIBIO IIUPPOBBIX PECYPCOB.

HccaenoBaTh CBOMCTBA M3YYCHHBIX (PUTYP, CBSI3aHHBIC
C CUMMETPUEH, UCTIONB3YsI IKCIIEPUMEHT, HaOII0IeHuE,
MOJEIUPOBAHUE.

O060cHOBBIBaTH, ONIPOBEPTraTh C OMOIIBIO
KOHTPTIPUMEPOB YTBEPKICHUS O CUMMETPHUH (PUTYD

Boipaxenus ¢ OykBaMu 6 Hcnonb3oBaTh OYKBbI 111 0003HAYCHHS YHUCEI, TIPH 3aITUCH

[Mpumenenune OykB
MaTEMaTHYECKUX YTBEPKICHUHN, COCTABIIATh OYKBEHHBIC

IUIS 3aIUCH

MATEMATHICCKIX BBIPAKCHHUS 110 YCIOBHIO 3a/1a4U.

BBIPAXKEHUN U HccieqoBaTh  HECIOXHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
PEIIOKEHUN. UCIIOJIb30BaTh OYKBBI ISl UX 3AIIHCH.

bykBeHHbIC BbIYHCJIATHL YUCI0BOE 3HAYCHUE OYKBEHHOTO BBIPAKEHUS IIPU
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BBIPAKCHUA U

3aJaHHBbIX 3HAYCHUAX 6YKB

1HCJIOBBIC 3anuceiBaTh (POPMYJIbI: IEPUMETPA U ILIOLIAIN
ITOACTaHOBKH. MPSIMOYTOJIbHUKA, KBAJIPaTa; AJIMHBI OKPYKHOCTH, IIIOLIAIHA
bykBeHHBIE KpYTra; BHINOJHATH BBIMUCIEHUS 110 3TUM (hopmysiam.
PpaBCHCTBA, CocTaBasaTh (OPMY.JIbl, BRIPAXKAIOIINE 3aBUCUMOCTH MEXKTY
HaXOXKACHUC BEJIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1ICHA,
HEU3BCCTHOI'O KOJIMYECTBO, CTOMMOCTb; MPOU3BOAUTENBHOCTD, BpEMs, 00bEM
KOMIIOHCHTA. pabOoThI; BHIMOJIHATH BEIYUCIEHUS 110 3TUM (OpMYJIaM.
DopMyIEl HaxoauTh HEM3BECTHBIM KOMIIOHEHT apu(METUYECKOTO
JNEUCTBUSA

Harnsgnas reomerpust. 14 YeTbIpEXYTroabHUK, HN300paxkaTh Ha HEIMHOBAHHOM U KJIETYAaTON Oymare c

@urypsl Ha IWIOCKOCTH IIPUMEPBI UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | 4eTBIPEXYrONLHUKY C 3aJJaHHBIMU CBOMCTBAMU: C
IIpsiMOYTOJIBbHHUK, MapAJUICIbHBIMU, IEPIEHAUKYJISIPHBIMU, PABHBIMH

KBaJIpaT: CBOMCTBA
CTOpPOH, YTJIOB,
TUaroHajen.
N3mepeHue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[lepumeTtp
MHOTOYTOJIbHUKA.
[Tnomans Guryps.
Dopmyiibl
IIEpUMETpa U
IJI0IIAaN

CTOPOHAMH, MPSMBIMHU yTJIaMH | JIp., PAaBHOOEAPEHHBIN
TpeyroyibHUK. IlpennaraTb u 00CyK1aTh CIIOCOODI,
AJITOPUTMBbI TIOCTPOCHHUSI.

HccaenoBaTh, UCTIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNUE, CBOMCTBA MPSMOYTOJIbHUKA, KBaJApaTa,
pa30buBaTh Ha TpeyroibHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C IOMOILIbIO KOHTPIIPUMEPOB YTBEPKACHUS

O MPAMOYTOJIbHUKE, KBaJIpaTe, pACMO3HABATH BEPHBIE U
HEBEPHBIC YTBEPKICHUS.

N3mepaATH M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI, B
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IIPSAMOYIOJIbHUKA.
[Tpubnuxénnoe
U3MEpEHUE II0IaaU
duryp.
[IpakTnueckas
pabora «Ilnomanp

Kpyra»

TOM YHCJIE B MHOTOYTI'OJIBHUKE, CPABHUBATD YIJIbL;
PaCIO3HABATH OCTPHIE, IIPSIMBIE, TYNbIE, pa3BEPHYTHIC
yriabl. PacmosHaBarh, H300paxkaTh OCTPOYTOJIBHBIN,
PSIMOYTOJIbHBIH, TYIIOYTOJIbHBIN, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

BopI4ucasTh NEpUMETP MHOTOYTOJIBHHUKA, IJIOIIA/Ib
MHOTOYTOJIbHUKA Pa30UeHUEM Ha IPSIMOYTOJIbHUKH, Ha
paBHbIE QUTYPBI, UCIIOJIH30BATH METPUUECKUE EAMHUIIBI
WU3MEPEHUS JJIUHBI U TUIOLIAH.

Hcnoab3oBaTh NpUOIMAKEHHOE H3MEPEHUE IJIMH U

Ionaeil Ha KieTyaTo Oymare, mpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPYKHOCTH, TUIOIIAIN KpyTa

[lonoxuTeabpHbBIE U

OTPHULATCIIBHBIC YN CJIa

40

Llenbie uncna.
Monyis yucia,
reoMeTpuyecKas
UHTEpIpeTaus
Moy, YUCI0OBbIE
MIPOMEKYTKH.
[TonoxxutenbHbIEC U
OTPHULIATETbHBIE
yucia. CpaBHeHUE
MOJIOKUTEIBLHBIX U
OTPHULIATETBHBIX
YHCell.
ApudmeTtnyeckue

IIpuBOAMTH NPUMeEPBI UCIOJIB30BAHUS B PEATBHON )KU3HU
MOJIOKUTEIIbHBIX U OTpULIATENIbHBIX yKncen. M300paxaTh
LEJIbI€ YHCIIA, TOJO0KUTENIbHBIE U OTPULIATENbHBIE YUCIa
TOYKaMH Ha YKMCJIOBOU MPSAMOM, HCIOJIb30BATh YHCIOBYIO
IPSMYIO 1151 cpaBHEHHs yucell. IIpumMeHsaTs npaBuiia
CpPaBHEHUS, YIOPSA0YUBATH LIEJIbIE YUCIA; HAXOAUTH
MOJYJIb YUCJIA.

DopMyIMpPOBATH NPABUJIA BEIYUCIICHUS C
MOJIOKUTEIbHBIMU U OTPULIATEIBHBIMU YHCJIaMH, HAXOAUTh
3HAYEHM S YHCIIOBBIX BBIPAKECHUN, COACPHKAIIUX JECUCTBHUS C
MOJIOKUTEIBHBIMU U OTPULATEIIbHBIMU YHCIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS IS
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JICUCTBUS C
MOJIOKUTEIbHBIMU

Y OTPULIATEIIbHBIMU
YHCJIaMU.

Pemienne TekCcTOBBIX
3aja4

npeoOpa3oBaHus CYMM U POU3BEICHUM

[IpencraBieHue JaHHBIX

[IpsamoyronbHas
CHUCTEeMa KOOpIUHAT
Ha IJIOCKOCTH.
Koopaunatel Touku
Ha IUIOCKOCTH,
a0crucca u
OpJIMHATA.
Croa0uaTeie U
KPYTOBbIE
JAarpaMMbl.
[IpakTnueckas
pabora
«ITocTpoenue
JarpaMmm.
Pemenue TeKCTOBBIX
3aj71a4, CoAepkKaIuX
JTaHHEIE,
MpeJICTaBICHHBIC B
TaOJIMIax 1 Ha
JTrarpamMmmax

OO0BACHATH U MILJIIOCTPUPOBATH NMOHATHE MPIMOYTOJIBHON
CUCTEMBI KOOPJIMHAT Ha TJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOMW IJIOCKOCTH
TOUYKHU ¥ (PUTYPHI MO 3aJJaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPJAMHATBI TOYEK.

YuraTth crond4aTele M KpPYIroBbIC JHAarpaMMBbI;

HHTEePNPETHPOBATH JTaHHBIE; CTPOUTH
CTONOYAThIC IarpamMMsl. Hcnoab3oBaTh
HH(pOpPMALUIO,

MpeACTaBICHHYIO B TAOJIUIIaX, HA UarpaMMax sl PeIICHUS
TEKCTOBBIX 3aJ1a4 U 33/1a4 U3 PEAIbHOMN KU3HU
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Harmsnaas reomerpus.
@urypsl B IpOCTPAaHCTBE

[IpsAmMoyronbHbIN
napajuiesenumne,
KyO, mpu3ma,
nupamMuza, KOHYC,
WIAHJIP, 1I1ap U
cohepa.
N3o0paxenue
IPOCTPAHCTBEHHBIX
¢buryp. [pumepsr
pa3BEPTOK
MHOTOT'PaHHUKOB,
IWIMH]IpA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJeJIen
IPOCTPAHCTBEHHBIX
buryp».

[MousaTne 00BEMA;
¢IMHUIIBI U3MEPEHUS
o0béma. O0BEM
IPSIMOYTOJIEHOTO
napayiesIeTuIe N1a,
Ky0a, popmyIibl
00BEMa

Pacno3naBaTh Ha yepTexax, pUCyHKax, ONMUCHIBATH
NUpaMuy, IpU3My, HUIUHIP, KOHYC, IIap, H300PaxkaTh UX
OT PYKU, MOJIEJTUPOBATH U3 OyMaru, MiacTUJINHA, POBOJIOKHU
u ap. llpuBoauTh npuMepbl 00BEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIINX (OPMBbI Ha3BAHHBIX TEI.

Hcnosab30BaTh TEPMHUHOJIOTUIO: BEPIINHA, peOPO, TPaHb,
OCHOBAaHME, BBICOTA, paINYC U AUaMETp, pa3BépTka. U3yuars,
UCIIOJIb3YS SKCIIEPUMEHT, HaOJI0/IeHUE, U3MEpPEHNE,
MOJICIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BAaHHBIX TE€JI, BHIABJISATH CXOACTBA U
PA3THYHA: MEXKIY TUPAMUION U IPU3MOI; MEKIY
HUJIMHIPOM, KOHYCOM M IIaPOM.

Pacno3naBaTh pa3BEPTKH Mapasuienenumena, kyoa,

MPU3MBI, MUPAMUJIbI, KOHYCA, HUIUHIPA; KOHCTPYUPOBATh
JAHHBIE TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJEIIH.
Co3naBaTh MOJ€JIM ITPOCTPAHCTBEHHBIX Puryp (u3 Oymaru,
MPOBOJIOKH, MIACTHIIMHA U JIP.)

N3MepsaTh HA MoOaeasAX: JUIMHBI pEOEP MHOTOTPAaHHUKOB,
JUaMeTp 1iapa.

BoiBoauTh ¢popmysy 00bEMa MPSIMOYTOABHOTO
napajuieyenunesa.

Boruucasath no gpopmysnam: 00bEM NPSIMOYTOJIBHOTO

napajuielsieruIe1a, Kyoa; uCroIb30BaTh ¢IMHUIIEI H3MEPCHHS
00bEMa; BBIYMCIATh 00BEMBI TEJI, COCTABICHHBIX U3 KYOOB,
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NnapaJuICJICUIICA0B, pemiaThb 3aa4M C pCaJIbHbIMU JaHHBIMU

[loBTOpeHue, 06001IeHNE,

CUCTCMaTHU3aluu

20

[ToBTOpEeHUE
OCHOBHBIX ITOHATUH U
METOJIOB KypCcOB 5 1 6
KJIacCOB, 0000IIEHHE
U CUCTEMaTH3aIs
3HaAHUM

BbIYUCIATH 3HaUCHUS BBIPAXKEHUM, COAEPKALIUX
HAaTypAJIbHbIE, LEIIbIC, OJIOKUTEIIBHBIE U OTPULATEIIbHbBIC
qKciia, OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU, BBITIOTHATH
npeoOpa3oBaHUs YKCEI U BRIPAKEHUH.

Bri0upaTh c1oco0d cpaBHEHUS YUCET, BBIYUCICHUH,
NPUMEHSATDH CBOMCTBA apU(PMETUUECKUX ACUCTBUM JJIst
palMoOHaIU3alMU BeIYUCICHUN. PemiaTe 3a1a4m U3 peaabHOU
KU3HU, IPUMEHATH MaTeMaTHYeCKUe 3HAHUSA IS PELICHUS
3a7a4 U3 APYrux MpeIMeETOB.

PemaTs 3aga4m pasHbIMHU CIIOCO0aMHU, CPABHUBATD,
BbBIOUPATH CMOCOOBI PEIICHUS 3aaUH.

OcymecTB/IATh CAMOKOHTPOJIb BBITIOJIHSAEMBIX
JIECTBUN M CAMONIPOBEPKY PE3yIbTaTa BEIYMCICHUN
PemiaTe 3a1a4m U3 peasbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS PELICHUS 3a/1a4 U3
JIPYTUX MPEIMETOB.

OBILEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

170
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OEJAEPAJIBHASA PABOYAS IMTPOI'PAMMA YUYEBHOI'O KYPCA «AJIEBPA»
B 7-9 KITACCAX

HOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00111€T0 00pa30BaHUs:
OHa o0ecreurBaeT HM3yYCHHE JPYTrUX AUCIUIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl TIPOJOJDKEHHST 00pa3oBaHus U B
MOBCETHEBHOW >ku3HU. Pa3Butrre y 0OydYarOIIMXCs HAyYHBIX TNPEACTABICHUNA O
MPOUCXOKACHUU U CYIIHOCTH alreOpanuecKux aOCTpakimii, crnoco0e OTpaKeHus
MaTeMaTHYEeCKOM HAayKOW SBJICHUH U TIPOIIECCOB B TMPHUPOJIE U OOIIECTBE, POIU
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWW U B TPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOIUMBIX IS
ajanTaliid B COBpeMEHHOM IudpoBoM oOmiectBe. M3ydyeHue anreOpsl oOecrieuynBacT
pa3BuUTHE yMEHUs HaOMIOAaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpelOyeT
KPUTUYHOCTH  MBILIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUSL W BBIBOJABL, (opmMynupoBaTh yTBepxkKaeHUs. (OcBoeHue Kypca anreopbl
o0OecreynBaeT pa3BUTHE JOTHYECKOTO MBIIUICHUS OOYYalolUXCS: OHU HCIOIB3YIOT
NEAYKTUBHbIE W HHIYKTUBHBIE pacCyXKIeHus, o0O00OIIeHrne ¢ KOHKPETHU3AIHIO,
abctparupoBanue U aHajoruto. O0ydeHue anredpe mpenoyiaraeT 3HAUYUTEIbHBIA 00BEM
CaMOCTOSATEIILHON NIEATETFHOCTH OO0YYaIoIIUXCs, MOITOMY CaMOCTOSATENBHOE pEelIeHUE
3a/1ay SBJSIETCS peann3alueit AesiTeIbHOCTHOTO IPUHIIUITA 00yUYEHUS.

B crpykTrype mporpammbl yueOHOTO Kypca «Anredpa» IS OCHOBHOTO OOIIEro
o0pa30BaHHs OCHOBHOE MECTO 3aHHMMAIOT COJEpKaTeIbHO-METOAuYeCKre JUHUM: «Yuca
U BBIUUCICHUS», «ANTeOpanvyecKkue BbIPAXKEHUA», «YPaBHEHUS U HEPABEHCTBAY,
«Dyuknum». Kaxmas u3 3TUX COAEPKATEIbHO-METOJINYECKUX JIMHUK Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET M3YUYEHHs Kypca, B3aUMOJACICTBYS ¢ APYTUMHU €ro JMHUSAMU. B
X0JIe M3Yy4YeHHUs Y4eOHOro Kypca OOydYaroIIMMCS MPUXOAUTCS JOTHYECKH PaCCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSA3M € 3TUM B mporpaMmy y4eOHOTo
Kypca «Aunredpa» BKJIIOYEHbl HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX
OCHOBHBIX pa3Jielax MaTeMaTHYeCKOTO O0pa30BaHUs W CIIOCOOCTBYIOIIHME OBJIAJICHHUIO
0Oy4JaroIMMICS OCHOB YHHMBEPCAJbHOTO MaTeMaTH4ecKoro s3bika. CopepkaTenbHOU U
CTPYKTYPHOH  OCOOCHHOCTBhIO  y4eOHOTOo  Kypca  «Anrebpa»  sSBISETCA  €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHunA «YHuciia ¥ BBIYMCICHUS» CIIY)KUT OCHOBOW JJIsl JAJbHEUIETO
M3YUYCHUS] MaTeMaTUKHU, CIOCOOCTBYET Pa3BUTHI0O Yy OOyYarollUXCi JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHSI  IOJIb30BAaTbCS ~ AICOPUTMAaMHU, a  TaKKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCEIHEBHOM KU3HHU.
Pa3BuTue MOHATUS O 4YMCIE HA YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs CBSI3AHO C
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pPaIMOHAILHBIMU W WPPAMOHATIBHBIMH YHCIaMU, (DOPMUPOBAHMEM MPEICTABICHUA O
JACHCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHHS YMCIIOBOW JIMHUUA OTHECEHO K CpPEeIHEMY
o01iemMy 00pa3oBaHUIO.

ConepxkaHue ABYX aireOpawuecKuxX JTUHUH — «AnreOpanvecKkue BBIPAKEHUSI» U
«YpaBHEHHsI W HEPAaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHHIO Yy OOydYarOIIUXCS
MaTEeMaTHYECKOTO ammapaTa, HeOOXOIUMOTO /ISl PEIISHUs 3a7a4 MaTeMAaTHKH, CMEXHBIX
NpEeIMETOB W TMPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHUs YYEOHBI MaTepHwal TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKCHUH.
Anrebpa JEMOHCTpUpYET 3HAYCHHE MaTEeMaTUKA Kak sI3bIKa JJIS  TIOCTPOSHUS
MaTeMaTUYECKUX MOJEIeH, OMMCaHus TPOIECCOB U SBJICHUH peaqbHOro Mupa. B 3amaun
oOyueHus1 anredpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBINIICHHS,
HEOOXOAMMOTO, B YAaCTHOCTH, JUIsi OCBOCHHS Kypca HWH(POPMATHKH, U OBIAJCHHE
HaBbIKAMU  JICIYKTUBHBIX  paccyxkneHuid. [IpeoOpa3oBaHMe CUMBOJBHBIX  (opm
CIIOCOOCTBYET Pa3BUTHUIO BOOOpAXKEHUSI, CTOCOOHOCTEHN K MaTEMAaTHYECKOMY TBOPYECTBY.

Conmepxxanne (QYHKIMOHATBHO-TPAQUUYECKOW JIMHUU HAICJICHO Ha TIOJIYYCHHE
oOydJaroImMMHCS 3HAHUH O (QYHKIUAX KaK BaKHEUIEH MaTEMaTHYCCKOW MOJCIH IS
ONMMCAHMSI W MCCIENOBAaHUS Pa3HOOOPA3HBIX TIPOIECCOB M SBICHUW B MpPUPONIE U
oOmiectBe. M3yueHue marepuana CHOCOOCTBYET pPa3BUTHUIO y OOYYArOMIMXCA YMEHUS
UCIIOJIb30BaTh Pa3lIMYHbIE BBIPA3UTENIbHBIE CPENICTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduiyecKkue, BHOCUT BKJIAJ B (DOPMUPOBAHME MPEACTABICHUNA O POIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYIBTYPHI.

CornacHo yuyeOHOMY IiaHy B 7—9 Kiaccax M3ydaeTcs Y4eOHBINM Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CIENYIONIME OCHOBHBIE pasfenbl coaepxkanus: «Yucia wu
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS H  HEPABEHCTBAY,
«DyHKIHAW.

OO6miee uncio 4acoB, peKOMEHIOBAHHBIX JIJIT M3Y4YECHHs y4eOHOTO Kypca «Anredpay,
— 306 yacoB: B 7 knacce — 102 yaca (3 yaca B Hezento), B 8 knacce — 102 yaca (3 yaca B
Henenmo), B 9 kiacce — 102 gaca (3 yaca B Hezelo).

COJEP)KXAHUE OBYUYEHUA

7 KITACC Yucia v BbIYHCTCHUS

HpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO OT OJHON (OPMBI 3amucH Ipodei K
npyrov. IloHATHE palMOHAIBHOrO YWCHA, 3aluch, CPaBHEHUE, YNOPAJAOYNBAHHE
palMOHANIBHBIX 4YHuced. ApudMeTHYeckue JeWUCTBUS C PALUMOHAIBHBIMH YHUCJIaMHU.
Pemiennie 3aau u3 peanbHOM MPAaKTUKK HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeJIEM: OINpeeieHue, Mpeodpa3oBaHrue BhIPAKEHUM
Ha OCHOBE ONpPEJCNICHUS, 3aMUCh OONbIINX Yuced. [IponeHTsl, 3anuch TPOLIEHTOB B BUJIE
IpoOu 1 ApoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 3a/la4M HA MPOIEHTHI, pElICHUE 3a/1a4

W3 pEAIbHOM MPAKTUKH.
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[IpumMeHeHne NPU3HAKOB JETUMOCTH, Pa3I0KEHHE HA MHOMXHUTENIHM HATypaJbHBIX
qHCce.

PeanpHble 3aBUCHUMOCTH, B TOM YHUCIIE MpsAMasi U 00paTHasi NpONOPLUUOHAIBHOCTH.
AJireOpanyecKue BbIpasKeHHU s

IlepemeHHbIE, YKMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C NEPEMEHHOH. JlomycTuMBbIe
3HAUEHUs TMepeMeHHbIX. lIpeicTaBieHHE 3aBUCUMOCTH MEX]Y BEIMYMHAMH B BHUJE
¢opmynbl. Beruncnenuss no ¢opmynam. IIpeoOpazoBaHue OYKBEHHBIX BbIpaXXEHU,
TOKJIECTBEHHO PaBHbIE BBIpaXEHMs, MpaBuja MpeoOpa3oBaHUs CyMM W NPOU3BEICHMUIA,
IpaBUJIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOJAOOHBIX ClIaraeMblXx.

CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeJIEM.

Opnounensl u MHorouneHsl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHHE,
YMHOKE€HHUE MHOTroujeHOB. DOpMyIibl COKpPAUIEHHOTO YMHOMKEHHSA: KBaJpaT CyMMBbI U
KBaJgpaT pa3HocTH. PopMmyna pa3HOCTH KBaapaToB. Pa3joxeHHWe MHOrOYJIEHOB  Ha
MHOKUTEIH.

YpaBHeHUsS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb ypaBHEHMs, TpaBuia MpeoOpa3oBaHHs  ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JluHeriHOEe ypaBHEHHME C OJHOW NMEPEMEHHOM, YUCJIO KOPHEW JIMHEWHOTO ypaBHEHMS,
pelieHne JIMHEHbBIX ypaBHEeHUN. COCTaBIE€HNE YpPaBHEHUI 10 YCIOBUIO 3a/1aud. Pemienue
TEKCTOBBIX 3a/1a4 C ITIOMOLIBIO YPABHEHUM.

JluneitHOoe ypaBHEHHE C JBYyMs IMepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JUHEWHBIX YpaBHCHUN C JABYMsS NEPEMEHHBIMH. PerieHue cucteM ypaBHEHHM CIIOCOOOM
OACTaHOBKH. [IpMepsl pemeHns TEKCTOBBIX 3a7a4 C IIOMOIIBI0 CUCTEM YPaBHEHHM.

DyHKUUHA

Koopaunnara Toukn Ha npsimoii. UnciioBble IpOMEXYTKH. PaccTossHue Mexay nByms
TOYKaMU KOOPJAUHATHOM MPSAMOM.

[IpsimoyronbHas cuctemMa KoopAauHaT, ocu Ox u Oy. AGcurcca U OpAMHATA TOYKH Ha
KoOpJauHATHON TuiockocTu. [Ipumepsl rpadukoB, 3agaHHBIX GopmynaamMu. YreHue
rpadukoB peanpHbIX 3aBucuMocTei. [lonstue dynkmuu. I'padux Gynkmum. CpoiicTBa
bynakiuii. Jluneitnas ¢ynkoms, e€ rpaduk. ['padux dbynxkumm y = |x|. I'paduueckoe
pEILICHUE JTUHEWHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 KIIACC Yucia 1 BbIYHCICHUS

KBanpathseiii kopenb u3 uucina. [lonstue o0 uppanroHanibHOM yucie. [lecsTUuHbIe
MpUOMKEHUST UppallMOHANIbHBIX yncesl. CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX KOPHEH
U UX OIpUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUN U BBIUYUCIICHUSM.

JleficTBUTENIbHBIC YHCIIA.

CteneHb C 1ETBIM MTOKa3aTeneM U e€ cBoiicTBa. CTaHIapTHAS 3allMCh YKCIA.
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AJireOpanyecKue BbIpasKeHHU s
KBanpaTHslil TpEXUIIEH, pa3710KEHUE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpamveckoil npodu. CroxeHue,
BBIUMTAHHUE, YMHOXKEHHE, JIeJIeHIE allreOpanyeckux Apooeil. PalrionanbHble BbIpaXeHus U
uX npeoOpa3oBaHUe.

YpaBHeHUS ¥ HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHU, CBOASIIMXCA K JIMHEWHBIM M KBajgpaTHbIM. [Ipocreiimme apoOHO-
palMOHAIbHBIE YPABHEHUS.

I'paduueckass wHTEpnperanus ypaBHEHHH C JByMS TMEPEMEHHBIMH W CHUCTEM
JMHEWHBIX YPAaBHEHUN C JBYMs NEpeMEHHbIMU. [IpuMephl peleHns] CUCTEM HEJIMHEUHBIX
YPaBHEHHUM C IByMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBple HEpaBEeHCTBA M HX CBOMCTBA. HepaBEeHCTBO € OJHOW MEPEMEHHOW.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEIHbIE HEpAaBEHCTBA C OJIHOW mepeMeHHO. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKUUHA

[Tonsatue ¢yskmuu. OONacTh ONpenelIeHUss W MHOXECTBO 3HAYCHHUN (YHKIIWU.
Crnioco0sI 3aanust GyHKIIHA.

I'paduk ynkuu. Urenue cBoiictB dyHkiuu no e€ rpaduky. [Ipumepsr rpadukon
(GYHKIHIA, OTPa)KAFOIINX PEATbHBIE TIPOIIECCHI.

OyHKINY, OMUCHIBAIONIUE TPSIMYIO U OOPaTHYIO MPOMOPIIMOHAIBHBIC 3aBUCUMOCTH,
ux rpadpuku. OyHKIHHA y Xy =xy —x, V=|x|. I'paduueckoe pelieHre ypaBHCHHI 1
CHUCTEM YpABHEHHUI.

9 KJTACC Yuciia v BbIYHCICHUS

PanvonanbHble 4ucla, UpPpalMOHAIBHBIE YHCIA, KOHEUHbIE U OECKOHEYHBIE
JEeCATUYHBIE NApoOr. MHOXKECTBO JEUCTBUTENBHBIX UYUCEN, JEHCTBUTEIBHBIC YHCIIa KaK
OCCKOHEUHbIE JIeCATHYHbIE apoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YUCEII U KOOPIMHATHOM MPSAMOM.

CpaBHEHHE  JEHCTBUTEIBHBIX  YHCEN, apuMETHUECKHe  JIeHCTBUS c
JNEUCTBUTEIIBHBIMU YHACIIAMU.

Pa3Mepbl 00bEKTOB OKPYKAIOMIETO MUPA, JUIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnumxEHHOE 3HAYCHUE BEJIUYUHBI, TOYHOCTh MPUOIKeHUs1. OKPYTiIeHUE YUCElL.
[Ipukunaka 1 OLEHKA Pe3yIbTaTOB BEIYMCIICHHI.

YIJaBHeHI/IH H HEPaBCHCTBA

JIunelniHoe ypaBHeHHE. Pemenue ypaBHEHNM, CBOASAIIMXCS K TUHEHHBIM.
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KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASIIMXCSA K KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHue. IIpuMepsl pemieHHs YpaBHEHUM TpeTbel U 4YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM Ha MHOKUTEIHU.

Pemenue apoOHO-pallMOHANIbHBIX  ypaBHeHWH. PelieHune TEKCTOBBIX — 3ajay
anreOpanyeckuM METOA0M.

VYpaBHeHUE ¢ ByMs EPEMEHHBIMU U €r0 rpaduk. Pemienne cuctem AByX JTUHEHHBIX
YpaBHEHUU C IBYMs IIEPEMEHHBIMU. PellleHne cucTteM ABYX YpaBHEHUM, OJHO U3 KOTOPBIX
JUHENHOe, a Jpyroe — BTOpoM creneHW. ['paduyeckas HHTEpIpETALUsI CUCTEMBI
YPaBHEHHUH C IByMs IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHENHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOMN. PellleHne cucTem JIMHEUHBIX
HEpaBeHCTB ¢ oOJaHOM mnepemeHHod. KBaapatHeie HepaBeHcTBa. ['paduueckas
MHTEpIpETALMsI HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOyHKUUHA
Ksanpatnunas ¢yukius, e€ rpaduk u cpoiictBa. [lapaboiia, KoopMHATHI BEPITUHBI
napaboJibl, 0OCh CAMMETPHH 1apadoJIbl.

£
Tpaukn Qyaxumit: 7 kX, y=Hkx+b y=1,¥= X}y =+x, y= |x|,

WX CBOMCTBA.
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Yncs10BbIEe MOCTEA0BATEIbHOCTH M MPOrPeccuu

[lonsiTHE  4YKMCIIOBOM  MOCIENOBATEIBbHOCTU.  3aJaHHUE  IMOCIEI0BAaTEIbHOCTU
peKyppeHTHO# dhopmyIiol u GOpMyIIoi n-To YjeHa.

Apudmernyeckas u reomerpuueckas mnporpeccuu. Dopmynsl  n-To  uiIeHa
apupMETHIECKON U TEOMETPUIECCKON TPOTrPECCHiA, CYMMBI TIEPBHIX 71 WICHOB.

N300pakeHne 9IeHOB apr(pMETHYECKON M TeOMETPUYECKOW MPOrpecCHuil TOUYKaMu
Ha KOOPAWHATHOM IIJIOCKOCTH. JIMHEHHBIM W HSKCIOHEHIUAIbHBIA pocT. CloxkHbIC
MIPOLCHTBL.

HNPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIE pe3yabTaThl OCBOCHHUS MPOrPaMMBI y4eOHOTO Kypca K KOHITY OOyUYCHHS
B 7 kiacce: Uncsia 1 BLIYUCICHUA

BeImostHATh, codeTast yCTHBIC M MUChbMEHHBIE TPUEMBI, apuMETUISCKUE ACHCTBUS C
paIMOHAILHBIMHU YHCIIAMH.

HaxoauTe 3HaueHUsT YHCIOBBIX BBIPAKECHUM, TPUMEHSITH Pa3HOOOPA3HBIE CITOCOOKI U
mpUEMBI BBIYUCIICHUS 3HAUYECHUN TPOOHBIX BBIPAXKEHUH, COIEpKAIINX OOBIKHOBCHHBIC U
JECATUYHBIE TPOOH.
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[lepexoauTs OT OXHOM (OpMBI 3amMcH 4YMcel K Jpyrod (mpeoOpa3oBBIBATH
JNECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B
OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YHIOPSIOYUBATH PALIMOHATIBHBIE YHCTIA.

OKpyIJIsTh yncna.

BbINONHATE TPUKUAKY M OLEHKY pe3yibTaTa BbIYMCIECHUM, OLEHKY 3HAaYeHUH
YUCIIOBBIX BbIp@KCHHUH. DBBIMONHATE HAEWCTBUS €O CTENEHSMU C HaTypaJlbHBIMU
MOKAa3aTEeISIMHU.

[IprMeHsATh TPU3HAKK IETUMOCTH, PA3JI0KEHHE Ha MHOXKUTENIN HATypaJIbHbIX YUCE.

PemaTh NpakTUKO-OpPUEHTUPOBAHHBIC 33/1a4H, CBA3aHHbIE C OTHOILIEHUEM BEJINYUH,
OPOMOPLHUOHATIBHOCTHIO BEJIMYMH, MPOLEHTaMH, UHTEPIPETUPOBATH
PE3yNbTATHI PEIICHU 3a/1a4 ¢ Y4ETOM OrPAHUYEHUMN, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanvecKne BbIpasKeHHU s

Hcnonp30BaTh anreOpandeckylo TEPMHUHOJIOTHIO M CHMBOJHKY, NMPUMEHATH €€ B
IpoIecce OCBOCHUS Y9eOHOTO MaTepuara.

Haxomute 3HaueHuss OyKBEHHBIX BBIP@KEHMM TIPU  3aJaHHBIX  3HAYEHUSX
EPEMEHHBIX.

BrimosiHATh 1peoOpa3oBaHMs 1IEOTO BHIPAKEHHWS B MHOTOYWIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeéMBbIX, PACKPBHITUEM CKOOOK.

BbInoyIHATS YMHOXKEHUE OJHOWIEHAa Ha MHOTOYWIEH M MHOTOWJIEHAa Ha MHOTOYIEH,
NPUMEHSATH (OPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIiecTBIsATh pa3ioKeHNe MHOTOWICHOB HA MHOXKHUTEIN C TTIOMOIIbIO BRIHECEHUSI 32
CKOOKH OOIIEro MHOXKHTEIIS, TPYIITUPOBKU ClIaraeMbIX, IPUMEHEHUS (GOpMYJT
COKPAIEHHOTO YMHOXXEHUS.

[TpumensaTy mpeoOpa3oBaHs MHOTOWICHOB JUISI PEIICHHS] PAa3jIMYHbIX 3a7a4 U3
MaTEeMaTHUKH, CMEKHBIX MIPEAMETOB, U3 PEATbHON MPaKTHKH.

Hcnonp3oBaTh CBOWCTBA CTEIEHEM C HATypaJbHBIMM ITOKA3aTEJSIMU TS
nmpeoOpa3oBaHus BEIPAKCHHU. Y pABHEHUSI M HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHUS C OQHOM NMEPEMEHHOM, MPUMEHSS MpaBuia Mepexoa
OT UCXOAHOTO YPABHEHUS K PABHOCWIBHOMY eMy. [IpoBepATh, SIBISETCS JIM YUCIO KOPHEM
YpPaBHEHUS.

[TpumensTh rpadguyeckrie METOAbI IPU PEIICHUU TUHEHHBIX YPABHEHUN U UX CUCTEM.

[TogOupars mpumepsl Nap Yucel, SBISIONIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C
JIBYMSI IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C JBYyMs
MIEPEMEHHBIMHU, MOJIB3YSICh TPaQUKOM, IPUBOJUTH PUMEPHI PEIICHUSI YPABHEHHUSI.

Pemate cuctemMbl JBYX JTMHEUHBIX YPAaBHEHUHN C JIByMs NIEPEMEHHBIMHU, B TOM YHCIIE

rpauyecKH.
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CocTaBiATh M pelaTh JMHENHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUU IO
YCJIOBHIO 3a/1a4M, UHTEPIPETUPOBATL B COOTBETCTBUU ¢ KOHTEKCTOM 3aa4y ITOIy4ECHHBIN
pe3yabTar.

DyHKUUH

N306paxkaTh Ha KOOPJAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOILIUE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBaJIbl, 3aIUCHIBATh YHCIOBBIC IPOMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH MO 33JaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku TuHEHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUHU ¥ = |X|.

OnuckiBaTh ¢ TOMOUIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTU MEXK/y BEIMYUHAMU
CKOPOCTb, BpEMsI, PACCTOSHUE, II€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTD,
Bpemsi, 00bEM paboThI.

HaxoauTe 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod mpencTaBlieHus U aHau3a HHGOPMAIIMK, U3BJIEKATh
Y MHTEPIIPETUPOBATH MHPOPMALIKIO U3 TPA(PHUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl YY4E€OHOTO Kypca K KOHILY 00yUeHHS
B 8 Ki1acce:

Yucaa v BBIYMCICHUSA

Hcnonp30BaTh HauadbHbIE IPEICTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCEI IS
CpaBHEHUSI, OKPYTJICHHUS U BBIYMCICHUH, N300pakaTh IEWCTBUTENbHBIC YMCIIa TOYKaMH Ha
KOOPJIMHATHOM MPSIMOU.

[IpumeHsATh OHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh KBaJIpaTHBIC
KOpPHH, HCHONB3ySd TNpPU HEOOXOJUMOCTH KaJbKYJSTOp, BBIMIOJHATH MPeoOpa3oBaHUs
BBIPAKCHU U, COJICPKAIINX KBAIPaTHbIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEN.

Hcnonb3oBaTh 3anTUCH OOJBIIUX U MAJIBIX YHACE C TIOMOIIBIO AECATHYHBIX IpOo0eH u
crenenei yncna 10. Anredpanvyeckue BbIpaKeHU

[IpuMeHATh NOHATHE CTEMEHH C LENbIM IOKa3aTeseM, BBINOJIHATH MpeoOpa3oBaHUs
BBIPAYKCHU U, COJICPKAIINX CTETIEHHU C LIEIBIM [TOKA3aTEIEM.

BBIOTHATE  TOKJECTBEHHBIE MPEoOpa30BaHUS PAINMOHATBHBIX BBIPAKCHUN  HA
OCHOBE TPaBUJI JICUCTBUI HAaJl MHOTOWICHAMH U aJITeOpandeCKUMH TPOOSIMH.

PackiapiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensaTs npeoOpa3oBaHUsl BBIPAKEHUHM [l PEIICHHS] Pa3IMYHbIX 33/lad U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA
Pemiate nuHENHBIE, KBaJpaTHbIE YPABHEHUS W PALUOHAIBHBIE YpAaBHEHUS,

CBOJAMIUECA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMMU.
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IIpoBOAUTE IIPOCTEUIINE HUCCIECIOBAHUS YPAaBHEHUM U CHUCTEM YpPaBHEHUM, B TOM
quyclie C MpUMEHEHUWEeM TrpadUyecKux TMpeAcTaBlIeHU (yCTaHaBIUBAaTh, HMEET JH
YpaBHEHHUE WK CUCTEMA YPaBHEHUH PELIEHUs, €CITU UMEET, TO CKOJIBKO, U IpoUee).

[lepexonuth OT c1oBEeCHOU (POPMYITUPOBKH 3a7a4yu K €€ anreOpandeckoi MoAenu ¢
IIOMOIIBI0 COCTABJICHUS YPAaBHEHUs WJIM CUCTEMBbl YPaBHEHUM, MHTEPIPETUPOBATHL B
COOTBETCTBHUM C KOHTEKCTOM 3a/1a4M IIOJIy4YEHHBIN pe3yJibTar.

IIpyMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JI CPAaBHEHMS, OLEHKH, peIlaTh
JUHENHBIE HEPaBEHCTBA C OJHOW NEPEMEHHOM M HX CHUCTEMbI, JaBaTh rpadUyecKylo
WJUTIOCTPALIMIO MHOYKECTBA PELLICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumaTe ¥ HCHOJB30BATh (PYHKIUMOHAIbHBIE TOHATHA M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAaYEHUs), ONPEALNSITh 3HaueHue (PYHKIMH 0 3HAUCHHUIO apTyMEHTAa,
onpenensaTh cBorcTBa ¢GyHKuMM 1o €€ rpaduky. CTpouth Trpaduku 3IeMEHTapHBIX
byHKIMN BUaA:

£ 2 3 —
= - = X = X = X = |X o o
y=x7 4 24 =1 |, OMKCHIBATH CBOMCTBA YUCIOBOU (PYHKITHH

o e€ rpaduxy.

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMbl YI4E€OHOTO Kypca K KOHILY 00yUeHHS
B 9 Ki1acce:

YucJia 1 BLIYUCJIEHUS
CpaBHUBAThH U YNOPSIAOUUBATH PAIIMOHATIEHBIC U UPPALlMOHAJIbHBIC YK CIIA.
BeimonuaTe apudmeTHdyeckre IEUCTBUS C PAMOHAIBHBIMH YHUCIAMH, COYETasl
YCTHBIC U MUCbMEHHBIC MPUEMBI, BBITIOJIHATEH BHIYUCICHUS C UPPALTMOHATILHBIMU YUCIAMMU.
HaxonuTe 3HaueHWs CTENEHEW C NEIbIMU IMOKAa3aTesIMU U KOPHEH, BBIYUCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.
OKpyraaTh 1€MCTBUTEIbLHBIC YUCIIA, BBITIOJIHATH MPUKUAKY PE3yIbTaTa BIUMCICHUMN,
OLICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJgpaTHbIE YPaBHEHHWs, YPABHECHUS, CBOIAIIMECS K HHM,
MpocTeime ApoOHO-paALIMOHATBHBIE YPABHEHUSI.

Pemate cucTeMbl ByX JIMHEMHBIX YPaBHECHHUHN C JIByMSI MEPEMEHHBIMU M CHUCTEMBI
JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE ABJISACTCS JTUHECUHBIM.

Pemiate TekCTOBBIE 3a/lauM aiareOpanyueckuM CIOCOOOM C MOMOIIBIO COCTaBIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEUIIINE HMCCIECIOBAHUS YPAaBHEHUN W CUCTEM YPAaBHEHHM, B TOM
yucjiae ¢ MPUMEHEHHEM TpauyecKux TMpecTaBieHuil (yCTaHaBIMBAaTh, HUMEET JH
ypaBHEHHE WA CUCTEMa YPABHEHUM PEIICHHS], €CITU UMEET, TO CKOJIBKO, U IIpoUee).
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PemaTe nuHElHBIE HEPABEHCTBA, KBAJpPATHbIE HEPABEHCTBA, M300pa)kaTh pPEIICHUE
HEpaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCBHIBATH PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHWE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPsIMOM, 3aTUCHIBATh PEHIEHUE C TTOMOUIBIO CUMBOJIOB.

Hcnons3oBaTh HCPABCHCTBA IIPU PCIICHUHN PAa3JIMYHBIX 3aja4.

DyHKUUH
Pacmio3naBsathb GYHKIMM ~ U3YYEHHBIX BUJIOB. IToka3biBaTh
CXEMaTUYECKH PACTIONOKEHUE Ha KOOPAUHATHOMN MJIOCKOCTH TpaduKOB HYHKIMI BUJIA:

£
y= hxYy = 4‘%x+b,Y=;,y=ax2+bx+c,y= X3, y= \[E,yzlxlB

3aBUCUMOCTH OT 3HAUEHUH KO3 (UIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHA.

Ctpoutrb u wu300paxkarb CXeMaTH4eCKH TpaduKd KBAJAPATUUYHBIX (DYHKIIHM,
ONMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpaduxam.

PacriozHaBaTh KkBajpaTHyHyro (GyHKIHUIO 10 (GOopMysie, NPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peanbHOU KU3HU, PUIUKH, TEOMETPUH.

YucsioBble MOCT€10BATEIbHOCTH U POrPeccHu
PacriozHaBaTh apupMeTHUYECKYI0 M TE€OMETPUUYECKYIO MPOrPEeCCHH TPH pa3HbIX
croco0ax 3a/1aHusl.

BhINOJIHATH BBIUUCIEHUS C UCTIONB30BaHUEM (POPMYII N-TO YjieHa apu(PMETHIECKON 1
F€OMETPUUECKOU MIPOTPECCUIM, CYMMBI IEPBBIX N YIECHOB.
N3006paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MJIOCKOCTH.
Pematy 3amaum, CBSI3aHHBIE C YHCIOBBIMH MOCIEI0OBATEIbHOCTAMH, B TOM YHCIIE
3aJlayy U3 peaybHOM KU3HU (C UCTIOIB30BAaHUEM KaJIbKYISITOPA, ITUPPOBBIX TEXHOIOTUH).
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TEMATHYECKOE IIVTAHUPOBAHHUE

7 KJIACC
HauMeHOBaHue pasena  KolndecTBo OCHOBHOE OcHOBHBIE BUJIBI JICATEIIBHOCTUA 00yUYarOIIUXCs
(Temnl) Kypca JacoB COoAEpKAHUE
Hucna 1 BEIYUCIICHUS. 25 [TonsiTue CucremMaTu3npoBaTh M 000ramaTh 3HAHUsE 00
PanmonannHbIe yncia pannuoHaJIbHOI'O OOBIKHOBEHHBIX U JIECITUYHBIX Jj[p06SIX.
qucja. CpaBHMBATh U YIOPSIA0YUBATH APOOH, TpeoOpa3oBbIBas
Apupmernueckue pU HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

JICUCTBUSA C
palMOHAIBHBIMU
yucnamu. CpaBHEHHE,
YIIOPAAOYUBAHUE

PadUuOHAJIBHBIX YHUCCII.

CrernieHp ¢
HaTypajJbHbIM
IOKa3aTeJIeM.
Pemienue oCHOBHBIX
3a7a4 Ha Jpoow,
MPOIEHTHI U3
pEaIbHOUN IPAKTUKHU.
[Ipu3sHaku
JICITUMOCTH,
pa3oKeHUs Ha
MHOKHUTEITH
HaTypaJbHBIX YUCEIL.

OOBIKHOBEHHBIC B JICCITHYHBIC, B YACTHOCTH B OCCKOHCUYHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HooOpa3Hble CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHNH TPOOHBIX BHIPAKEHHH,
COJIEpIKAIINX OOBIKHOBEHHBIC H JIECATHYHBIC IPOOH:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TIPOOH
OOBIKHOBEHHOU M OOBIKHOBEHHYIO JICCATUIHOM, IPUBOIUTH
BEIpaXeHHUE K popme, HanboJiee yaoOHO! 11 BRIYUCIICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKEHUS HA YMHOKCHHE U
JIETICHHUE IECATUYHBIX APOoOeil K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoaAUTH YKMC/I0BbIe H OYKBEHHbIE€ IPUMEPBI CTCTICHU C
HaTypaJbHBIM TMOKa3aTesieM, OObSICHSS 3HAYECHUS] OCHOBAHUS
CTEIICHM U TI0Ka3aTejs CTCICHHU, HAXOUTh 3HAYCHUS
cTerneHel Buaa a" (a — 1000e paliMoHaILHOE YUCIIO, 1 —
HATypaJIbHOE YUCIIO).
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PeanpHBIE IMonuMaTh CMBICT 3aIMCHA OOJBIINX YUCET C ITOMOIIBIO

3aBUCUMOCTH. IIpsiMast | gecaruumnbix npoOeii u creneHelt yucna 10, npUMeHsITh UX
u oOpatHas

MpOnMOpUUOHAIIbBHOCTH

B PEaTbHBIX CUTYAIHIX.

IIpuMeHATH PU3HAKY JCTMMOCTH, Pa3JIOKEeHHUs Ha
MHOXKMTENU HATypaJbHbIX YUCEIL.

PemaTh 3aga4m Ha 4acTH, IPOLEHTHI, MPONOPLUHU, Ha
HaX0XeHUe ApoOu (ITPOLIEHTA) OT BEJIMYUHBI U

BEJIMYUHEI TI0 €€ ApoOu (IIPOLICHTY), ApooHu

(mpo1ieHTa), KOTOPBIN COCTABIIAET OJHA BEIMUYMUHA OT
JIPYTOM.

IIpuBoauTH, pa30upaTh, OLEHNUBATDH PA3JINYHbIC PELICHMUS,
3aIlMCH PEUIeHUH TEKCTOBBIX 3a/au.

Pacno3HaBaTh M 00bSACHATD, ONUPASICh HA ONIPEACICHUS,
PsIMO MPOTIOPIIMOHAIBHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBUCUMOCTH MEXIY BEJINYMHAMU; NIPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEaIbHOTO MUPA, U3 JPYTHX YIeOHBIX
PEAMETOB.

PemaTh nMpakTUKO-OPUEHTUPOBAHHBIE 3a]]a4 Ha IpoOH,
MPOLIEHTHI, MPAMYIO U OOPaTHYIO TPOTIOPITUOHATIEHOCTH,
PONOPIUHU

Anrebpanueckue 27 BbykBeHHbIE
BbIpaKEHUS BBIPAKEHUSI.
[TepemeHnHsbIe.
Jomyctrmbie

OBaageThb anreOpanyecKkol TEPMUHOIOTHEH U CHUMBOJIMKOM,
NPUMEHATH €€ B MIPOLIECCE OCBOEHUSI YYEOHOr0 MaTepuasa.

Haxoauthb 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUM MPU 3aJaHHBIX
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3HAYCHMS
NIEPEMEHHBIX.
DopMyJIbL.
[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHU,
packpbITHE CKOOOK U
NIPUBEJCHUE

MOO00HBIX ClIaraeMbIX.

CBOJCTBA CTEIIEHH C
HaTypajJbHbIM
ITOKa3aTesIeM.
MHoro4jieHsbl.
CrnoxeHue,
BBIYMTAHUE,
YMHOKEHHUE
MHOTOWICHOB.
Dopmyiibl
COKpAIIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHUTEITH

3HAYCHUSAX OYKB; BBIOIHSATH BHIUUCICHUS IO (hOpMYTIaM.
BoInoaHATh TpeoOpa3oBaHus 1IEJI0TO BHIPAXKEHUS B
MHOT'OYJIEH TTPUBEICHUEM MTOJOOHBIX CJIaraeMbIX,
pacKpbITHEM CKOOOK. BBIMOIHATHL YMHOKEHHE OJTHOWICHA
Ha MHOTOYJIEH U MHOTO4YJICHAa HA MHOTOYJIEH, IPUMEHATh
dbopmyIbl KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.
OcymecTBJIATH PA3JI0KEHUE MHOTOWICHOB Ha MHOKHUTEN
yTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOKHUTETIS,
npuMeHeHus (POPMYJIbl Pa3HOCTH KBaJpaToB, (hopMyIl
COKpPAILIEHHOTO YMHOXEHUS.

IIpumeHsiTh peoOpa3oBaHNE MHOTOWICHOB JIJISI PEIICHUS
pa3JUYHBIX 3aJla4 U3 MAaTEMATUKH, CMEXHBIX MPEIMETOB,
W3 PEAIbHOM MPAKTUKH.

3HAKOMUTBHCS € UCTOPHEN PA3BUTHUS MaTEMAaTUKH

YpaBHEHHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeodpazoBaHus
ypaBHEHUSI,

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITEPEMEHHOM,
NPUMEHsIsA PaBMUJIa MIEPEX0/IA OT KHCXOIHOTO YPABHEHUS K
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PaBHOCWIBHOCTD
YPaBHEHUMU.

JIuneiliHOE ypaBHEHUE C
OJHOU MEPEMEHHOM,
pELIEHNUE JTUHENHBIX
ypaBHeHuH. Pemenne
3a71a4 C ITIOMOILBIO
YpPaBHEHUM.

JIuneiiHOE ypaBHEHUE C
NBYMS IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU

paBHOCUIBHOMY €My Oosee npocroro Buzaa. IIposepsrs,
SABJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoaOupaTs npuMepbI Map YUCEN, SBIAIOIINXCS PELICHUEM
JIMHEWHOI'0 YPaBHEHUS € ABYMs NepeMeHHbIMU. CTPOUTD B
KOOPJMHATHOM MIIOCKOCTH T'padUK JIMHEHHOTO YpPaBHEHUS C
JBYMs IEPEMEHHBIMU;, TOJIB3YSICh IPaQUKOM, MPUBOAUTH
IpUMepPbI PELICHUS YPaBHEHUS.

HaxoauTh pemieHre CUCTEMBI IBYX JJUHEUHBIX YPaBHEHU I
C ABYMsI IIEPEMEHHBIMU.

CocTaBJAATh M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHHUH 110 YCIOBUIO 3a/1a4d, UHTEPIIPETUPOBATL B
COOTBETCTBUH C KOHTEKCTOM 3aa4H IIOJIYYEHHBIN
pe3yabTar

Koopaunate! u rpaduxmu.

DyHKIUU

24

Koopaunara Toukn Ha
npsamMoun. Yucnoseie
MIPOMEKYTKHU.
Paccrosinne mexny
JIBYMsI TOUKaMH

KOOPAMHATHOM IIPSMOM.

[IpssmoyronpHast
CHUCTEMAa KOOpJMHAT Ha
mI0cKoCTH. [Ipumepsl
rpaduKoB, 3aJaHHBIX
dbopmynamu. UreHnue

N300paxxaTh HA KOOPJIUHATHON MPSIMOMN TOUYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOPANHATAM, JIY4H, OTPE3KH,

WHTEPBAJIbI; 3aIMCHIBATh X Ha areOpandeckoMm si3bIKeE.
OTMeyaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH Ipa KU HECTIOKHBIX
3aBUCUMOCTEM, 3a/IaHHBIX (POPMYIIAMH, B TOM YHCIIE C
OMOIIEI0 UPPOBEIX TabopaTopuii. [IpUMeHATDH, H3yUYaTh
npenMyniecTBa,

HHTEPNPeTUPOBATH IPaPUIECKUI CITOCOO MPEICTABICHUS U
aHaM3a pazHOoOOPa3HON KU3HEHHOW HH(POPMAIIHH.
OcBauBaTth NoHSATHE (PYHKITNH, OBJIAJIEBATh
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rpauKOB peaibHbIX
3aBUCUMOCTEH.
[lonsitue pyHKUIMU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
JluneitHas GyHKUMS.
[Toctpoenue rpaduka
JUHENHONU PyHKIUY.

(GyHKUIMOHAIBHONW TEPMUHOJIOTHUEM.

Pacno3naBaTh quHelHY0 QYHKIMIO ¥ = kx + b, ONMCHIBATH
e€ CBOICTBA B 3aBUCUMOCTH OT 3Hau€HUH KO3()PUIMEHTOB k U
b.

CrpouTts rpadpuku nuHeiHON QyHKIMU, QYHKUUU y = | X |.
Hcnoab3oBaTh nM(ppoBbIE pecypehl 1Sl TOCTPOEHUS
rpaukoB GYHKIUNA U U3YUEHUS] UX CBOMCTB.

[IpuBOAUTH PUMEPHI JIMHENHBIX 32aBUCUMOCTEN B PEATIbHBIX

Tpadpmxc dynrumm MpoIeccax U sIBICHUSX
y=lx|
[ToBTOpEeHue 1 060061IeHNE 6 IloBTOpEHue BriOupars, NPUMEHSATH OLICHUBATH CIOCo0BI
OCHOBHBIX  TIOHSTHIA CpPaBHEHHMS  YHCEN, BBIUMCICHUH, MpeoOpa3oBaHUi
M METOJOB Kypca 7 BBIPAYKCHUH, PELLICHUS YPABHEHUN.
Kﬂaccet, obobuerne OcyumecTBIATE CAMOKOHTPOJIb BBITIOIHAEMBIX JICHCTBUN U
SHaHIH CaMOITPOBEPKY pe3yJibTaTa BEIYUCICHUHN, TPe0Opa3oBaHUT,
MTOCTPOCHUM.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS PELICHUS 3a/1a4 U3 IPYTUX
IIPEIMETOB.
Pematp TekcTOBBIE 3aJauW, CPAaBHMBATH, BbLIOUPATH
COCo0bI PELICHUA 33a/1a4U
OBUIEE KOJIMYECTBO 102
YACOB IIO
[TPOTPAMME
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8 KUIACC

OCHOBHEIC BUABI ACATCIIBHOCTH 06yanoumxc;1

KBagpaTHbie KOpHU

u3 uncna. [lonstue
00 uppanroHaJIbHOM
yucne. /lecsTuaneie
MPUOIIKCHUS
UppaloOHAIbHBIX
YJHUCell.
JIeICTBUTEIIbHBIC
yucna. CpaBHEHUE
JIEUCTBUTEIIBHBIX
YHCEl.

YpaBHeHuUe

X2:CZ.

BUA

CaoiicTBa
apu(PpMETHIECKUX

KBaJ[PaTHBIX KOPHEM.

[IpeobpazoBanue
YUCJIOBBIX
BBIPAXKECHUM,
co/ieprKalux
KBaJpaTHbIE KOPHU

HaumenoBanue paznena KonuuecTBo OcHoBHOE
(Temnl) Kypca JacoB CoAEepkKaAHUE
Hucna u BIYUCIICHUSL. 15 KBanparHblii KOpeHb ®opMyIHPOBATH ONpeae/ieHHe KBAJIPATHOTO KOPHS M3

qucia, apI/I(l)MeTI/I‘IeCKOI‘O KBaApPaTHOTO KOPH:.
le/IMerlTb OIICpaAllIO U3BJICUCHUSA KBAAPATHOTO KOPHA
M3 YuCjia, HCIIOJb3yA IIPHU HCO6XO)II/IMOCTI/I
KaJIbKYJIATOP. OIIeHl/IBaTb KBaJAPaTHBIC KOPHU LCIIBIMU
quciiaMHu U ACCATUYHBIMH JIpO6SIMI/I.

CpaBHMBATH U YHOPSIA0YUBATH PAIMOHAJIBHBIEC U
UppaloOHAIbHBIC YUCIIA, 3alTUCAHHBIE C IOMOIIBIO

KBaJIpaTHBIX KOPHEH.

2

HUccaenoBary ypaBHEHME X~ = d, HaxOAUTb TOYHBIE

npubnuxEHHBIE KOpHU TipH a > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHUCJIOBBIE 3KCIIEPUMEHTBI C HCIIOJIb30BAHUEM KaJIbKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBaTh CBOICTBa apu(hMETUUECKIX KBAAPATHBIX
KOPHEH; MPUMEHSITh UX JUIsl TPeoOpa30BaHMs BIPAKCHUIA.
BoInoJHATH IPeodpa3oBaHUs BBIPAKEHNUM,

coAEpKalIMX KBaJApaTHbIE KOpHU. BrIpakaTe nnepemMeHHbIe
U3 TEOMETPUYECKUX U Puzndeckux Gpopmyi. Beraucasars
3HAYEeHM S BBIPAKEHUM, COAEPKAIIUX KBaPAaTHbIE KOPHH,
UCIIONB3Ys NMPU HEOOXOIUMOCTH KaJbKYJIATOP.
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Hcnoab30BaTh B X04¢ pEeICHUA 3aaa4 3JICMCHTAPHBIC
MNpeACTAaBIICHUA, CBA3aHHLBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMHU
BCJINYHH.

3HAKOMUTLCA € HCTOpHeﬁ Pa3BUTHUA MATCMATHKH

Yucna n BBIYUCIICHUA.

CreneHn C 1EThIM

CreneHs ¢ 1EJIBIM
[I0Ka3aTEeJIEM.
CrangapTHas 3anuch

@opmMyJIMPOBATH ONpeesIeHHe CTEIIEHU C LETIbIM

IIOKa3aTCJICM.

MmokasaTesieM IIpeacTaBasiTh 3aUCh OOJIBITUX M MAJIBIX YUCET B
qucia. cTaHJapTHOM BujJie. CpaBHMBATDH YUCJIA U BEJIMYUHBI,
Pa3mepnl 00BEKTOB
PEI 00BEKTO 3allMCaHHbIC C UCIOJb30BaHUeM cTerneHu 10.
OKPY’KAIOIIEro MUpa
HNcnonb30BaTh 3aNIUCh YKCEN B CTAHIAPTHOM BHU/IE
(OT PIIEeMEHTapPHBIX
JUISL BRIpQXKEHUST Pa3MEPOB OOBEKTOB, JNIUTEILHOCTH
Y4acTHUI] 110
KOCMUYECKUX MPOLIECCOB B OKPYKAKOIIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3alIMCHIBATH B CUMBOJINYECKOM
JUIUTEIIBHOCTh (¢popme 1 MILTIOCTPUPOBATH IPUMEPAMHU CBOMCTBA
MPOLIECCOB B CTETICHHU C IICJIBIM IT0Ka3aTeIIeM.
OKPY’KaroIeM MHUPE. IIpuMeHAATH CBOIiCTBA CTETICHU ISl IPEOOpa30OBaAHUS
CaoiicTBa cTEnIeHH € BBIPAYKCHUH, COAEPKAIUX CTEIIEHU C LIEJIbIM
LCJIBIM T1I0Ka3aTeIeM rokasartejaeM. BbINOJIHATH AeliCTBUS C YHCIIaMH,
3alIMCaHHBIMU B CTaHJApPTHOM BHU/JIE (YMHOXKEHHUE,
JIJICHUE, BO3BEJCHIUE B CTCIICHD)
AnrebpanyecKue KBanpaTHbIi Pacno3naBaTh KBaJpaTHbBIA TPEXUWIEH, YCTAaHABINBATD
BhIpakeHus. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €0 Pa3JIOKCHUSI HA MHOYKUTEIIH.
Paznoxenue

TPEXUIICH

PackiaabiBaTh HA MHOKHTEIH KBaJIPATHBIA TPEXUWICH
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KBaJpaTHOI'O
TpEXWICHA Ha

C HCOTPUUATCIIbHBIM TUCKPUMHHAHTOM

MHOXKHUTETTU
AnreGpanueckue 15 AureGpanyeckast 3anuckiBaTh anredbpanyeckue Beipakenus. Haxogutb
BBIPaYKEHUS. 1poGb. JoMycTHMBIE 001acTh ONpeAeeHUs PallMOHAIBHOTO BbIPA)KEHUS.

Anrebpandeckasi ApoOb

3HAYCHUS
NIEPEMEHHBIX,
BXOJISAIIUX B
anreOpanyeckue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anreOpanyeckoi
npobu. CokpalieHne
npobeii. CioxeHue,
BBIUYUTAHHE,
YMHOXCHHE U
JIeJICHNE
anredpandecKux
TpoOeii.
[IpeobpazoBanue
BBIPAXKCHU,
coJiepIKaIInux
anredpandeckue
Ipobu

BbINOTHATH YMCIOBHIE TIOJCTAHOBKH U BBIYHCISATD
3Ha4YeHHUEe JIpoOH, B TOM YHUCIIE C TIOMOLIBIO KAJIBKYJIATOPA.
®opmyJIMPOBaTH OCHOBHOE CBOICTBO anredpandeckoit
IpoOu U MPUMMEHSTH €To JJisl TpeoOpa3oBaHus Ipooei.
BbINOTHATH JeHCTBHUS C AITeOpanvdecKiuMu IPOOsSIMHU.
[TpuMeHATh IpeoOpa30BaHus BEIPAKCHHUH JIJIST PEIICHHSI
3a7a4. BeipaxkaTs nepeMmeHHble u3 Gopmyn (pusmueckux,
reOMETPHUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIINH)
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YpaBHEHHUs U HEPABEHCTBA. 15 KBanparnoe Pacno3naBaThb KBajpaTHbIE YPABHEHUS.

KBagpaTHbIE ypaBHEHUS ypaBHeHue. HemnomHoe 3anuceiBaTh (POPMYJTY KOPHEH KBAJPATHOTO YPAaBHEHUS;
KBaJIpATHOC YPAaBHCHUC. | pemiaTh KBaJpaTHbI€ YPABHEHHUA — IIOJHBIC U HEIIOJIHBIC.
DPopmyina kopHeH IIpoBoauTh MpOCTEHIIHE HCCAETOBAHMS KBAIPATHBIX
KBaJpaTHOI'O ypaBHEHHUi.
ypaBHeHus. Teopema
Buera Pemats ypaBHeHMs1, CBOISIMECS K KBAIPATHBIM, C
Pemer;ple ypABHEHII, MOMOIIBIO PEe0OPa30BAHUM U 3aMEHOM MepEMEHHOM.
CBOJISIIAXCS K Ha0urogaTh 1 aHAJAM3UPOBATH CBSI3b MEXAY KOPHAMU
KBaPATHbIM. 1 Kod(hpuiueHTaMu KBaJpaTHOTO ypaBHEHUS.
Ipocreiimme ®opmyaupoBaTh Teopemy Buerta, a Takke o0paTHytO
I[pO6H0paHI/IOHaJ'II)HI)I€ TCOPEMY, IIPUMCHATH 3TH TCOPEMBI VI PCIICHUA
YpaBHEHUS. 3a7a4.
Pemenne TekCTOBBIX PemiaTh TekcTOBBIE 321a4H aNTeOPANYECKUM CIIOCOOOM:
3alaq C MNOMOIIbIO MEPEXOIUTh OT CIOBECHON (HOPMYITMPOBKHU YCIOBUS 3a/1a4u
KBaJIpaTHBIX K anreOpandeckoi MoJea mMyTEéM COCTaBICHHS YPaBHEHNUS,
YPaBHCHUH pelaTh COCTABIEHHOE YPAaBHEHUE; HHTEPIPETUPOBATH

pe3yJibTar.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHUS aNreOph
YpaBHEHHUS 1 HEPABEHCTBA. 13 JIuneiiHOE ypaBHEHUE C

CucTtembl ypaBHEHU I

JByMsI IEPEMEHHBIMU,
ero rpaduK, IpUMepsI
pelLICHUs] YDABHEHUN B
LEJIbIX YUCTaX.
Pemenune cucrem nByx

Pacno3HaBaTh JIMHEHHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMM.

CtpouTth rpadyiky TMHEHHBIX YPABHEHHM, B TOM YHCIIC
UCIOJIb3Ysl LM poBbIE pecypcehl.

Paziuuath napajuielibHbIE U MEPECEKAIOIMNECS MPSIMbIE
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JIMHEVHBIX YPaBHEHUN
C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHCTEM HEJIMHEHHBIX
YPaBHEHUH C IByMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEpIIpeTaLs]
YPaBHEHUS C ABYMsI
IIEPEMEHHBIMU U
CUCTEM JINHEWHBIX
YPaBHEHHUM C IBYyMs
IIEPEMEHHBIMU.
Pewienne TekCTOBBIX
3a/1a4 C IOMOIIBIO
CHUCTEM YpaBHEHHM

110 UX YPaBHECHUSM.

PemaTe cucreMsl 1ByX JIMHEWHBIX YPABHEHUU C ABYMS
[IEPEMEHHBIMU NIOJCTAHOBKOM U CIIOKEHUEM.
Pemate mpocTediie CUCTEMBI, B KOTOPBIX OIHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEWHBIM.

IHpuBoauTs rpapuuecKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM YPAaBHECHUM
C IIByMsI IEPEMEHHBIMU.

Pemiath TeKCTOBBIE 3a1aUH aJIFC6paI/I‘I€CKI/IM CIocooom

YpaBHEHHUs 1 HEPABEHCTBA.

HepaBenctaa

12

Yucioseie
HEPABEHCTBA U UX
CBOWCTBA.
HepaseHcTBO ¢ 0/1HOM
MIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJTHOMN
MIEPEMEHHON U UX
peuenue. Cuctembl

@®opMyJHMPOBATH  CBOMCTBA  YHUCIOBBIX  HEPABEHCTB,

WUIIOCTPUPOBAaTh ~ MX  HA  KOOPAMHATHOM  NPSIMOMU,

J0Ka3bIBATh ANTreOpandecK.

IIpuMeHATH CBOICTBA HEPABEHCTB B XOJ€ PELLICHUS 3a7a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM,
n300paxaTh pelieHuEe HEPABEHCTBA HA YUCIIOBOM MPSIMOA.
Pemathb cucteMbl TMHEUHBIX HEPABEHCTB, U300pakaTh
pPELIECHUE CUCTEMBI HEPABEHCTB HA YUCIOBOU MPSIMOU
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JIMHEVHBIX HEPABEHCTB

C OZHOM IIEPEMEHHOU U

UX pElIeHHE.

N3o6pakenue perieHus

JIMHEHMHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCJIIOBOM
IIPSAMON

D yHKIUY.

OCHOBHBIE TOHATHUS

[Tonsitue pyHKIUU.
Ob6nactb
onpeecHUs U
MHO>KECTBO 3HAUYECHUU
bynakmun. Criocoos
3aaHus (PYHKITUH.
I'paduk GpyHKIIHM.
CgoiicTBa (PyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh G yHKITMOHATLHYIO TEPMHUHOJIOTUIO U
CHUMBOJIMKY.

Boruncasatb 3HAYEHUA byHKITUH, 3aJJaHHBIX
dopmynamu  (nmpu  HEOOXOIUMOCTH  HKCIIOJIb30BATh
KAJIBKYJISITOP);  COCTABJATH  TA0JAMUBI  3HAYEHHMH
byHKIIH.

Crpouth mo ToukaM rpapuku ¢GyHKIHMA.
OnucsiBaTh CBOMCTBA (QYHKIIMM Ha OCHOBE

e€ rpadUuecKOro MpeACTaBICHHUS.

Hcnonb3oBaTh PYHKIIMOHATBHYIO TEPMUHOJIOTUIO U
CUMBOJIHMKY.

HccaenoBaTh npuMepsl rpauKoB, OTPAKAIOIIUX PEeATbHBIC
npoueccsl U sipieHus. [IpuBoaAMTH MPUMeEPbI NPOLIECCOB U
SABJIEHUW C 3aITaHHBIMHA CBOMCTBAMH.

HUcnonb30BaTh KOMIBIOTEPHBbIE IPOTPAMMBbI

TSl TIOCTPOEHUS TpaUKOB PYHKIMM U U3yUYEHUS UX CBOUCTB
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DyHKIUU.

UucnoBble GyHKIUU

Yrenue u nocTpoeHue
rpa@uKoB (yHKIHMA.
[Tpumepsl rpadukoB
dynxumi,
OTpaXarouux
peabHbIe TPOLIECCHI.
OyHKINH,
OTKCHIBAIOIINE
npsIMYyI0 U OOpaTHYIO
POMOPLUOHATBHBIE
3aBUCUMOCTHU, UX
rpaduKkH.

I'paduk bysakmum y
=x

OyHKIUN y =

X y=2x,

y=VE Y = x)
rpaduyeckoe perieHme
YPaBHEHUU U CUCTEM
YpaBHEHUU

HaxoauTs ¢ nomombio rpaguka GyHKIMH 3HAYEHUE OJHOU
U3 paCCMAaTPUBAEMBIX BEJIUYMH I10 3HAYCHUIO Ipyrou. B
HECJIOXKHBIX CIy4asiX BbIPaXKaATh (pOPMYJI0i1 3aBUCUMOCTDH
MEKY BEJIMYMHAMM.

OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIUYUHBI B

3aBUCUMOCTH OT USMCHCHMU A prr0ﬁ.

Pacno3naBath Buibl n3ydaeMmbix GyHKuui. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB GyHKUMNA BUa: y 2y =x,y=vx, y= | x|
HUcnoab3oBaTh (pyHkunoHaabHO-rpadpuuecKkue
HpeacTaBJIeHus Ul PEILICHUSA U UCCIICJOBAHUSA YPABHEHUN U
CUCTEM YPABHEHHUM.

IIpumeHnsiTs nudpoBbIe pecypchbl s TOCTPOSHHS TpaduKoB

byHKIMH

[loBTOpeHue u 06001IEeHNE

[loBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJIOB KypCcOB 7 1 8
KJIaCCOB, 0000IIEHNE
3HAHUM

Bri0upars, 1pUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS
YHCEeJI, BBIYUCICHUN, TPeOoOpa30BaHU BRIPAKCHHM, PEIICHUS
YPaBHEHHM.

OcyuecTBJIATH CAMOKOHTPOJIb BHITIOJTHAEMBIX IEMCTBUNA U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPa30BAHU,
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IIOCTPOCHHUM.

Pemiate 3a1a4m U3 peajibHOU KU3HHU, IPUMEHATH
MAaTeMaTUYECKUE 3HAHUS Ul PELICHUs 3a1a4 U3 APYrux
IIPEIMETOB.

PemaTth TekcTOBBIE 32/1a4H, CDABHUBAThH, BLIOUPAThH
CIoCOo0bI PELICHUS 3aJa4n

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

102
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9 KUIIACC

OCHOBHEIC BUABI ACATCIIBPHOCTH 06yanoumxc;1

JECHCTBUTEIIBHBIC YHCIIA KaK
OECKOHEUYHbIE JECATUYHbIE
TpoOu. Bzaumuo
OJIHO3HAYHOE COOTBETCTBUE
MEXIY
JNEUCTBUTENBHBIX YHCENl W
MHO>KECTBOM TOYEK
KOOPJIMHATHOM PAMOM.
CpaBHeHHE

JEHCTBUTEIBHBIX qrcel,
apu(pMeTHIEeCKue ACHCTBUS
c JIEUCTBUTEIIbHBIMU
guciamu.  [IpubmmxEaHoe
3HAYCHUE BEJIMYHHBI,
TOYHOCTh  TPUOIKCHHS.
Okpyrnenue YUCEIl.

MHO>XECTBOM

HaumenoBanue pazaena KonuuecTBo OcHOBHOE
(Temnl) Kypca JacoB COZEpKAHUE

Uucna 1 BBIYUCIICHUS. 9 ParmoHa bHbIC qucna, Pa3BuBaTh npeacraBjeHHs O YUCIaxX: OT MHOYKECTBA

JIeCTBUTEIBHBIC YMCIIA UppalOHAIbHBIC yyucia, | HaTypajabHBIX YHUCEI O MHOXKECTBA JE€UCTBUTEIbHBIX
KOHEUYHbIE M OeCKOHEeUHbIe | yuced. O3HAKOMHUTBLCHA C BO3MOXKHOCTBIO
ACCATUYIHBIC IIP06I/I- MPEJICTABJICHUS JEUCTBUTEIIBHOIO YUCIIA KaK
Muosxectso OECKOHEYHOM JIECATUYHOMN JpOOH, MPUMEHSTh
JICUCTBUTEJILHBIX YUCEJI;

JEeCATUYHBIC TTPUOMKCHUS PallMOHATBHBIX U
UppalMOHAIBHBIX yucen. M300paxaTh
JNEWCTBUTENIBHBIE YNCIIA TOYKAMHU KOOPIUHATHOM
MIPSIMOM.

3anucbIBaTh, CPABHUBATH M YIIOPSA0YMBATH
JEWCTBUTENBHBIE YHCIIA.

BbINOHATH, cOueTast yCTHbIE U MIUCbMEHHBIE TPUEMBI,
apudgmMeTrnyecKue NeiCTBUSA C pAllMOHATbLHBIMU
YUCIIaMU; HAXOAMTH 3HAYECHUS CTEIICHEN C LIEJIBIMU
IIOKA3aTEJSIMA U KOPHEW; BBIYUCIATH 3HAUYCHUS
YUCIIOBBIX BhlpakeHUU. [losryuuTs npeacrasiienue o
3HAYUMOCTH

JEUCTBUTEIIBHBIX YHCEN B MPAKTUYECKON AESITEIbHOCTH
YEJIOBEKa.

AHaJII/I3I/IpOBaTL H JeJ1aThb BbIBOAbI O TOYHOCTH
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[Ipukunka u
pE3yAbTaTOB BBIYMCIICHUMN

OLICHKAa

OpUOIKEHUST  JIEUCTBUTEIBHOIO 4YHCJIA TIPU
pelLIeHuy 3a1a4.

OKpyriafTh ACHCTBUTEIbHBIC YKCIA, BHINMOJIHATH
NPUKHUIKY PE3yJbTaTa BEIYMCICHUN, OLEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHUM.

3HaKoOMHUTBHCH c HCTOpHEH pa3BUTHUSA
MaTeMaTUKN
YpaBHEHMS U HEPABEHCTBA. 14 JIu"eiiHOE ypaBHEHHE. OcBausBarbp, 3allOMMHATH " NPUMEHATH

YpaBHEHUS C OJHOU

IIEPEMEHHOU

Pemienne ypaBHeHUH,
CBOJISIIIIUXCS K JINHCHHBIM.
KBangpaTHoe ypaBHEHUE.
Pemenune ypaBHeHuM,
CBOISIIUXCS K
KBaJPATHBIM.
bukBanpatHbie ypaBHEHHUS.
[Ipumepsl pemeHus
YPaBHECHUH TPETHEU U
YETBEPTOU CTEIEHEN
pa3lioKEHUEM Ha
MHOXHTENH. Perenue
JTpOOHOPAITMOHATBHBIX
YPaBHEHHM.

Pemenne TekcTOBBIX 3a/1a4
anreOpanyeckuM METOJI0M

rpaguyeckue MeTOAbl MPU PEIICHUU YPABHEHU,
HEPABEHCTB U UX CHUCTEM.

Pacno3snaBath 1enbie U JAPOOHBIE YpaBHEHHS.
Pemath JiMHeHHbIC M KBaJAPATHbIC YPABHEHMS,
YpaBHEHHUsI, CBOISAIIMECS K HHUM, IPOCTEUIINE
IpOoOHOpalMOHANIBHBIC YPABHEHUSI.

IlpeanaraTh BO3MOXHBIC CITOCOOBI PEIICHUS TEKCTOBBIX
3a7a4, 00CyKIaTh MX U pelaTh TCKCTOBBIC 3a]1a41
pa3HBIMU CIIoco0amu.

3HAKOMHTBHCS ¢ HCTOPHMEN Pa3BUTHS MAaTEMATHKU
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YpaBHEHHUs U HEPABEHCTBA.

Cuctembl ypaBHEHUI

14

YpaBHeHue c IBYMsI
NEPEMEHHBIMM M €T0
rpapuk. Cucrema AByX
JVHEUHBIX YpaBHEHUU C
JNBYMsI NIEPEMEHHBIMU U €€
peuwenue. Pemenune cucrem
JBYX YPaBHEHUW, OJJHO W3

KOTOpBIX  JIMHEWHOE, a
IPyroe — BTOPOM CTETICHH.
I'paduueckas
UHTEpOpETAlUs CHUCTEMBI
YPaBHEHHM C JAByMs
nepeMeHHbIMU.  Permenue
TEKCTOBBIX 3aza4
anredpanyeckum
crocooom

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUS CUCTEMBI
JBYX JINHEMHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE
HE SIBJISIETCS TUHEHUHBIM.

Hcnonb3oBaTh PyHKIIMOHANBHO-TpadUUECKIE
NIPEACTABJIEHUS U1 PelIeHUs U MCCJIeJ0BAHUS
YPaBHEHUU U CUCTEM.

AHAJTH3MPOBATH TEKCTHI 32124, pelIaTh UX
aredpanyeckuM CrocoooM: mepexoauTh OT CIIOBECHOM
(bOpMyYITHPOBKH YCIIOBUS 3a/1a4ul K airedpandecKkon
MOJIEJIN ITyTEM COCTABJIIEHUSI CUCTEMBI YPaBHEHUI;
pemaTh COCTABICHHYIO CUCTEMY YPaBHEHHIA,
HHTEPIPETHPOBATH PE3YIIbTAT.

3HAKOMUTBHCS € UCTOPHEN PA3BUTHUS MAaTEMAaTUKH

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasencra

16

YuciioBble HEPAaBEHCTBA U
MX CBOMCTBA. JIMHEHBIE
HEPABEHCTBA C OJHOM
IIEPEMEHHON U UX
petieHue. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C
OJHOW MEPEMEHHOMN U UX
pemenue. Kanparusie
HEPABEHCTBA U UX
pewenue. ['papuueckas

Yurathb, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO. BBIMOJIHATH peoOpa3oBaHus
HEPABEHCTB, HCMOJIb30BATh I MPE0OpPa30BaAHUS
CBOWCTBA YMCJIOBBIX HEPABEHCTB. Pacno3HaBarsb
JIMHEWHBIE U KBaJIpaTHbIC HEPaBeHCTBA. PemaTh
JIMHEVHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX HEPABEHCTB,
CHUCTEMbI HEPABEHCTB, BKIIFOYAKOIIUX KBAIPAaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATh MMOJyYEHHbIE
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HHTCpHIpCTALUA
HCPaBCHCTB U CUCTEM
HCPaBCHCTB C IBYMs
NNEpEMCHHBIMHA

peLIeHus.

M300paxaTh pelIieHre HEPABEHCTBA U CUCTEMBI
HEPABEHCTB HAa YMCJIOBOW IPSIMOU, 3aANIUCHIBATD PEIICHUE
C IIOMOILBIO CUMBOJIOB.

PemaTe kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YS
rpaduueckue npeacTaBiIeHUs.

OcBauBaTh U NPUMEHATb HEPABEHCTBA NPU PEUIEHUN
Pa3IMYHBIX 3a]1a4, B TOM YUCJIE
IIPAKTUKOOPHUEHTUPOBAHHBIX

DyHKIUU

16

KBagpartnunas ¢pynkuus, eé
rpaduk u cBOMCTBA.
[Tapabona, KoOpAMHATHI
BEPIIMHBI TapadoJIbl, OCh

PacnosHaBaTh BBl  U3YYaeMbIX  (YHKIIMI;
WLIIOCTPUPOBATh  CXEMATHYECKH, OOBICHATH
pAcIONIOKEHHE HA  KOOPAMHATHOM  IJIOCKOCTH
rpaduKoB k
QyHKIWMi Bupa: y =kx, y=kx+b,y=  _,y=x7%
x

CUMMETPUH MTapadoIbl.
['padukn GpyHKIMIA:
y= k_x’ y=

kx+ b,

y= X3y =vx, y= |x| B 3aBUCUMOCTH OT 3HaUYCHUM
K02()PHUIIMEHTOB; ONMKMCHIBATh UX CBOHCTBA.

Pacno3naBaTth  KBaApaTUYHYI  (QYHKIUIO  TIO
dbopmyne. IlpuBoauTh mNpPUMEPbI KBaIPATHUYHBIX
3aBUCUMOCTEN U3 pealbHOM JKU3HHU, (PUBHKH,
reoMeTpud. BeISIBJAATL U 0000maTh OCOOECHHOCTH
rpad¥ka KBagpaTUdHONH QyHKIUH y = ax’ + bx + c.
Ctpoutr ¥ H300pakaTh cXeMATHYEeCKH Tpaduku
KBaJIPAaTUIHBIX (PYHKITUH, 3aJJaHHBIX (OPMYJIaMH BUIA Yy =
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9

y=|x|

ax’>, y=ax*+q,y=a(x +p)*, y=ax>+ bx + c.
AHAJIU3UPOBATH H NPUMEHSTH CBONCTBA H3y4EeHHBIX
QyHKIMI JUII MX TIOCTPOEHHs, B TOM 4YHUCIE C
MOMOIIIBIO IU(PPOBBIX PECYPCOB

Yucnosbie

[OCJICOOBATCIIBHOCTH

15

IlonsiTue ynucioBou
MOCJIeJ0BAaTEIbHOCTH.
3amaHue
MIOCJICIOBATEILHOCTH
PEKYpPPEHTHOM
dbopmynoii u

dbopMyIoi n-ro yiaeHa.

ApudmeTtndeckas u
reoMeTpruyecKas
MIPOTPECCUM.
DopMyJIbI n-TO YICHA
apupMEeTHICCKON 1
F€OMETPUUYECKOU
porpeccui, CyMMbl
NEPBBIX 11 YICHOB.
N300pakeHre 4JIeHOB
apuhMETHICCKON 1
F€OMETPUUECKOU
MPOrpeCcCUi TOUKaMH
Ha KOOPJIMHATHOM
IJIOCKOCTH.
JIuHeNHbIN 1

OcBauBaTh U NPUMEHATH WHJICKCHbIE 0003HAYCHUS,
CTPOUTH peuyeBble BLICKA3BIBAHUS C HCIIOJIH30BAHUEM
TEPMHUHOJIOTUH, CBI3aHHOU C MTOHATUEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GOpPMYyJy 1-TO YICHA
MOCJIEI0BATEIBHOCTH WIIM PEKYPPEHTHYIO GOpPMYTy H
BBIYHCJIATH YWIEHBI ITOCIE0BATEIBHOCTEN, 3aJaHHBIX
TUMH HOpMYyIIaMHu.

YcranaBiuBaTh 3aKOHOMEPHOCTh B IIOCTPOCHUU
IIOCJIEIOBATEIILHOCTH, €CJIU BBIITUCAHBI IIEPBBIC
HECKOJIBKO €€ YJICHOB.

Pacno3naBaTh apuMEeTUYECKYIO U TEOMETPUUECKYIO
MPOTPECCHUU TPHU PA3HBIX CIIOCO0AX 3aaHUS.

PemaTsh 3a1auu ¢ ucnonb3oBaHueM GOpMyJ n-TO djeHa
apu(METHIECKON U TEOMETPUUECKOM MPOTPECCHIA,
CYMMBI [IEPBBIX 11 YJICHOB.

N300paxaTh 4ieHbI IOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM ITIOCKOCTH.

PaccmaTtpuBaTh npuMepbl NPOLECCOB U SIBJICHUHA U3
peaNbHON )KU3HU, WUTIOCTPUPYIOLINE U3MEHECHUE B
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AKCIIOHCHIIMAIbHBIN
pocT.
Ci10HBIE IPOLEHTHI

apu(pMEeTHUECKON MPOrpeccuu, B reOMETPUUYECKOMN
nporpeccun; n300paxarb COOTBETCTBYIOLIHE

3aBHUCUMOCTHU IpaQUUECKH.

PemaTh 3aga4u, CBsI3aHHbBIE C YUCIOBBIMU
MOCJIEIOBATEIbHOCTSAMHU, B TOM YHCIIE 33]1a4l U3 PeaIbHON
KU3HU C UCTIOJIb30BaHUEM IU(POBBIX TEXHOJIOTUH
(9MIeKTPOHHBIX TabJIUIL, TpaQUUIECKOro KaabKyJasToOpa H T.11.).
PemaTsh 3a/1auu Ha CIIOXKHBIE MPOIIEHTHI, B TOM YUCIIE
3aJlaydl U3 peasibHON MPAKTUKHU (C UCTIOJIb30BaHUEM
KQJIBKYJISITOPA).

3HAKOMUTLCA C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH

[ToBTOpeHue, 0600IIeHNE,
CHCTEMATH3ALIMS 3HAHUH

18

Yucaan

BbIYHCJICHUS
(3amuce, CpaBHEHUE,
JIEHUCTBUSA C
JIEUCTBUTEIIBHBIMU
YuCIaMu, YUCIOBast
npsiMasi; TPOLICHTBHI,
OTHOILEHUS,
POTMOPIUH;
OKpYTJIEHUE,
NpUOJIMKEHHE,
OIICHKA; PEIlICHHE
TEKCTOBBIX 3a7a4
apu(pMeTHIECKUM

OnepupoBaTh NOHATHAMH: MHOXECTBO, TTOJIMHOKECTBO,
olepamyy HajJ MHOXECTBAMH; HCMOJIb30BaTh rpaduueckoe
NPEICTaBICHNE MHOXKECTB JIJISl OTIMCAHUS PEATbHBIX
IIPOIIECCOB U SIBJICHHA, TIPH PEIICHUH 3a7a9 U3 IPYTHX
y4eOHBIX TTPEAMETOB.

AKTYaJM3UPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE J1eICTBHUS,
CBSI3AHHbIE C YMCJIAMM: HATyPAIbHOE YUCIIO, IIPOCTOE U
COCTaBHOE YMCJIA, JEIMMOCTh HATYPAJIbHBIX YNCEII, IPU3HAKH
JETMMOCTH, T[EJI0€ YHCIIO, MOIYJIb YUCIIa, OOBIKHOBEHHAS U
JeCATUYHAS APOOH, CTAaHTAPTHBIN BUJ] YHCIIA,
apuMeTHIEeCKUI KBaIpaTHBIN KOPEHb.

BbINOJHATH 1eiicTBUS, CDABHUBATH U YIIOPSA04YUBATH
4YyCIia, PEICTaBIATh YHCIIa HA KOOPAWHATHOMU MPSIMOH,
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crocoOoMm)

OKPYIJISATh YUCJIA; BBHIMOJHATH NPUKUAKY U OLICHKY
pe3yJibTaTa BHIYUCICHUMN.

PemaTth TekcTOBBIE 321a4H apUPMETUUECKUM CIIOCOOOM.
Pemars npakruyeckue 3agaum, COASPKAIIUE IMPOLIEHTHI,
JT0JIM, YaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — PACCTOSHHUE, IEHA — KOJHUYECTBO — CTOMMOCTb,
00BbEM pabOThl — BpeMs — MPOU3BOJIUTEIBLHOCTD TPYa.
Pa30upartsb peanbHbie )KU3HEHHBIC CUTYAIlUH,

popmyanpoBaTh UX Ha SI3bIKE MATEMATHKH,

AJsiredpanveckue
BBIPasKeHU S

(mpeobpaszoBanue
anredpandecKux
BBIPAXKECHUM,
JOIyCTUMBIE

3HAYCHMUS)

OnepupoBaTh NOHATHSIMH: CTETICHB C IIEJIBIM ITOKA3aTEIIeM,
apuMeTHUeCKril KBaIpaTHBIN KOpEHb, MHOTOUIEH,
anredpanyeckas 1poOb, TOXKIECTBO.

BbINOTHATH OCHOBHBIE IeHCTBHUSA: BBIIOJIHATh PACUETHI T10
dbopmynam, mpeoOPa3oBLIBATH IIEIIBIC,
JTpOOHOpALIMOHAIBHBIEC BEIPAKEHHSI M BBIPAKEHUS C
KOPHSIMH, pEaJIN30BBIBATh PA3JIOKEHNE MHOTOWJICHA HA
MHOXKHTETTH, B TOM YHUCJIE C UCIIOIb30BaHUEM (popmyn
Pa3HOCTH KBAJIpaTOB U KBaJlpaTa CyMMbI U Pa3HOCTH;
HAXOJIUTh IOMYCTUMbIEC 3HAUEHUS IEPEMEHHBIX JJIsI
JIpOOHOPAIMOHATBHBIX BBIPAKEHHM, KOPHEH.
MoaeaupoBaTh ¢ TOMOIIBIO (HOPMYIT PeaTbHBIE TIPOIECCHI

H ABJICHUA
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DyHKUIMH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKumii;
rpaduyueckoe perieHue
YPaBHEHUH U UX
CHUCTEM)

OnepupoBath NOHATUAMM: QYHKLHUS, TpaPuK QYHKIUH,
HYJU (QYHKIHMH, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,
IIPOMEKYTKU BO3pacTaHusl, yObIBaHUS, HaUOOJIbIIIEE U
HauMeEHbLIee 3HaYeHUs1 PYHKIMH.

AHAJIU3MPOBATH, CPABHUBATH, 00CYK1aTh CBOMCTBA

GyHKUUH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMHU: TIpsIMAast
POIOPIIMOHATIBHOCTH, O0OpaTHAsI MPONOPIIUOHATBHOCTD,
auHeiHas QyHKUMA, KBaApaTuyHas QyHKius, napadona,
runep6oisa. Ucnonb3oBaTh rpagukm 1Jis onpeeeHus
CBOMCTB, MPOIECCOB M 3aBUCUMOCTEH, JJI PEIICHHS 3a1a4
U3 IpYTUX y4eOHBIX MPEIMETOB U peabHOMN KU3HU;
MOIEJTUPOBATH C IMOMOIIBIO TPa(hUKOB peasibHbIe
IpoLIECCHI U siBieHus. BoipaxaTs popmyaamu
3aBUCUMOCTH MEKY BEJIMUNHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OE/IEPAJIBHASA PABOYASA IHPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX PA3JEIOB IIKOJIBHOW MAaTEMaTUKH, UMEIOLIUN
CBOEH IIebI0 OOECNEUYUTh W3YUYEHHUE CBOMCTB M pa3sMepoB (QuUryp, ux OTHOIICHHH H
B3aMMHOE PACHOJIOKEHHUE, OMTUPACTCS Ha JIOTUYECKYIO, TOKA3aTEIbHYIO JIUHUIO. [[eHHOCTH
U3Yy4YeHUs TeOMETPUU Ha YPOBHE OCHOBHOTO OOIETro 0Opa3oBaHUsS 3aKIIOUYACTCS B TOM,
9TO0 OOY4YalolMMCS YYUTCS TMPOBOJAUTH JOKA3aTENIbHBbIC PACCYXKIACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIKOUECHUs, JOKAa3blBaThb HWCTUHHBIE YTBEPXKIECHHS U  CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, IMPOBOAUTH PACCYXKIACHUS  «OT MPOTUBHOTO», OTIMYATh
CBOMCTBA OT MPU3HAKOB, POPMYITUPOBATH OOPATHBIC YTBEPIKICHUS.

BTopoii 1IEHHOCTBIO M3YYECHHUSI TE€OMETPUHM ABISETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA TMpU PEIICHUHM KaK MaTeMaTUYeCKHMX, TaK M TPAKTUYECKUX 3ajady,
BCTPEUAIOIINXCS B pealbHON >KU3HU. OOyyaromuiics AOKEH HAYYUTHCS ONPEIeTUTh
T€OMETPUYECKYI0 (QUTypy, OINMUCAaTh CIOBAaMU JIaHHBIA YEpTEX WIM PUCYHOK, HAUTH
IUIOIIa/b 3€MEJIbHOTO YYacTKa, paccyuTaTh HEOOXOAMMYIO JIMHY OMNTOBOJIOKOHHOTO
Kabens win Tpedyembie pa3Mephl rapaxa Jjisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIMTENbHAS JIMHUS B M3Y4EHUM reoMerpuu. llpu pemeHun 3agay MmpakTUYECKOTO
XapakTepa OOy4YaloIIMICS YYUTCS CTPOUTh MAaTEMAaTHYECKWE MOJIENU  peajbHBIX
KU3HEHHBIX CUTYAaIlNil, TPOBOJAUTH BHIYUCIEHUS U OLICHUBATh aJIeKBATHOCTH MTOJYYEHHOTO
pe3yibTarta.

Kpaiine BaxxHO MOTYEPKUBATH CBSI3M T€OMETPUU C APYTUMHU yUYEOHBIMH MIPEAMETAMH,
MOTHBUPOBATh HCIIOJIB30BATh OMPENCICHUS TeOMETPUUYECKUX GUTYp U TOHATHIA,
JEMOHCTPUPOBATh MPUMEHEHHE TOJYUYEHHBIX YMEHUM B (U3HKE W TEXHHUKE. JTU CBS3U
HamOoJiee SPKO BHUIHBI B Temax «Bekropsl», «TpuroHOMeTpuYecKrne COOTHOIICHHS,
«Meton xoopauHaT» U «Teopema I[Tudaropar.

VYueOnnii  Kypc «l'eoMeTpus» BKIIOYACT CISAYIONIME OCHOBHBIC  pa3Iciibl
conepxkanus: «['eomeTpuueckre QUTypsl U UX CBOWCTBaY, «3MepeHne reoMeTpudecKux
BEJIIMUYMHY», «J[eKkapTOBBI KOOpAWHATBI Ha IUIOCKOCTH», «Bektope», «/IBuxkeHns
mIockocTuy, «lIpeodpazoBanust mogo0Ous».

OOmiee uMCIO YacoB, PEKOMEHJOBAHHBIX JJi1 H3y4YEHUs Yy4yeOHOro Kypca
«I"'eomeTpusi», — 204 yaca: B 7 kimacce — 68 yacoB (2 daca B Heneno), B 8 kinacce — 68
yacoB (2 yaca B Heziento), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).

COIAEPKXAHUE OBYYEHUA
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7 KIIACC

HavaneHbie nonstus reomerpun. Touka, npsMas, OTpe3oK, Jiyd. Yrois. Buasl yrios.
BeprukaneHble U cMexHble yIubl. buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.
[TapamienbHOCTh U NEPHEHAUKYIAPHOCTD MPSMBIX.

Cummerpuunbie (urypel. OCHOBHBIE CBOWMCTBa OcCeBOM cumMmerpuu. [Ipumepsl
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

OCHOBHBIE NMOCTPOEHHUS C MOMOUIBIO LIUPKYJIs W JUHEHKHU. TpeyronbHuk. BeicoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPEeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CpolicTBa M TNpU3HAKU PaBHOOEAPEHHOro TpeyronbHuKa. I[Ipu3Haku paBeHCTBa
TPEYTrOJbHUKOB.

CBoiicTBa M MpU3HAKU MapauiesibHbIX HOpsAMbIX. CyMma yYIJIOB TpEYyrojbHUKA.
Bneninue yribl TpeyroJjibHUKA.

[IpssMOyTONIBHBIN TPEYTOAbHUK. CBOMCTBO MEAUAHBI TPSIMOYTOJILHOTO TPEYTOJIbHUKA,
npoBeAEHHON K rumnoreHy3e. [Ipu3Haku paBeHCTBAa NPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpsAMOyTONBHBIN TPEYTOIBHUK C YIiioMm B 30°.

HepaBeHcTBa B reoMeTpun: HEpPAaBEHCTBO TPEYIOJIBHHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, Teopema 0 OoJibllieM yriie U OoJblliel CTOpOHE TpeyroibHuka. [lepnenaukymnsp
Y HaKJIOHHAas.

['eomeTpuueckoe mecTo ToOYeK. buccekrpuca yria U CepeIuHHbBIN MEPIEHINKYIAP K
OTPE3KYy KaK F€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh W KpyTI, XOpJla U JUaMETp, UX CBoicTBAa. B3amMHOe pacronokeHue
OKpYy’)KHOCTH U mnpsiMoi. KacarenpHass u cekymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCAHHAs B YroJ. BricaHHas U ONKMCaHHAsi OKPYKHOCTU TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpuuku. [lapamienorpamMm, ero npusHaku U cBoicTsa. YacTHele ciydau
MapajyieiorpaMMoB  (MMPSIMOYTOJIBHUK, pPOMO, KBaapar), WX TMPU3HAKK W CBOMCTBA.
Tpamnenus, paBHOOOKas Tparnenwsi, €€ CBOWCTBA U MPU3HAKK. [IpsMoyronapHas Tpamemus.

Meton ynBoenust meauansl. LlenTpansHas cummerpus. Teopema daneca n reopema o
MPONOPLIMOHAIBHBIX OTPE3KaX.

CpenHue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[logoOue  TpeyronbHukoB, Ko3hduuent mnogodus. IlpuzHaku  nmogoOus
TPEYTroiabHUKOB. [[puMeHeHune nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.

CeoiicTBa miomaaeil reoMmerpuueckux ¢uryp. Dopmynbl And  WIOHAAU
TpeyroibHUKa, Napauiesniorpamma, pomoa u tpaneruu. OTHOIICHHUE TI0IIaAe moA00HBIX

duryp.
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Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. [Ipumenenue reopemsl [ludaropa npu penieHun NpakTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TAHT'€HC OCTPOrO YIJIa IMPSIMOYTOJBHOTO TpeyrojabHUKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue GpyHkuumu yriaoB B 30°, 45° u
60°.

BrnucanHble M LEHTpaJbHBIE YIVIBI, YTrOJ MEXAY KacaTeJbHOM M XOPAOW. YTIIbI
MEXKy XOpJIaMHU U CEKyIIMMU. BriricaHHbIE M ONHMCAHHBIE YETHIPEXYTOJBHUKNA. B3anmHoe
pacnosnoxeHue AByX okpyxHocTeil. Kacanue oxpyxHoctei. O0mmue KacaTeabHble K JBYM
OKPY’KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. Teopema KOCMHYCOB W TeopeMa CHUHYCOB. Perienue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI CUHYCOB.

[IpeoGpazoBanue nmomobus. [lonobue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BENEHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, mimHa (MOIylib) BEKTOpPA, COHAIPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPALIMHU HAJl
BEeKTOpaMH. Pa3iioxkeHre BEKTopa Mo IByM HEKOJUIMHEAPHBIM BEKTOPAM.

Koopaunatel Bektopa. CkansipHOo€ TMPOU3BEAECHUE BEKTOPOB, MPUMEHEHUE TUTSt
HAXOKJICHUS JJIUH U YTJIOB.

JIekapTOBbl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHUs MNPSIMOM U OKPYKHOCTH B
KOOpJMHATaX, IEPECCYCHHE OKPYKHOCTEH M TMpsAMbIX. MeTox KOOpAuHAaT M €ro
IIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTrOJIBHHUKH. JlIMHA OKpYKHOCTHU. ['pagycHas u paguaHHas mepa
yria, BBIYUCIEHUE JJIMH OyT OKpykHOCTel. [lnomanp kpyra, cektopa, CEerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpuu (uryp (31eMeHTapHbIe
npeactasnenus). [lapannensHeiii nepenoc. [loBopor.

HHPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pe3yabTaThl OCBOSHUS MPOTrpaMMBbl YIEOHOTO Kypca K KOHITY 00OydeHUS
B 7 KJacce:
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Pacno3naBath u3yueHHbIE TeOMETpUYECKHE (UTYpBI, OMNPEACNATh HX B3aUMHOE
pacroyiokeHue, n300paxkaTb TeOMETPUUECKUE (PUTYPHI, BBITIOJIHITH YEPTEKHU IO YCIOBUIO
3agauu. M3MepsaTh NMHEWHBIE W YTJIOBbIE BENWYMHBI. Pemare 3agaum  Ha BBIYUCIICHHE
JUTUH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate TpyOyrO OILICHKY JMHEWHBIX W YTJOBBIX BEIUYMH MPEAMETOB B peajbHOU
KU3HH, pa3MepPOB MPUPOJIHBIX 00BEKTOB. PaznuyaTs pa3zMepbl ’TUX OOBEKTOB O MOPSIAKY
BEJIMYUHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsad NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, UCIOJIb30BATh MPU3HAKUA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPU PEIICHUH 3a]1a4.

[TpoBOAUTE JTOTUUECKHUE PACCYKIACHHUS C UCTIOIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

ITonb30BaThCs MpPU3HAKAMHU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MeJIMaHbl, MPOBEAEHHOW K TUMOTEHY3€ MNPSIMOYTOJBHOTO TPEYrojbHUKA, B PEHICHUU
reoOMEeTPUUECKUX 3ajay.

OnpenensaTe NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT c
HUMHM cekymas. Onpenensitb NapauiebHOCTh MPSMBIX C TMOMOIIBI0 PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSMOM.

PemaTh 3aaun Ha kieTyaToi Oymare.

[IpoBOaUTH BBIYHMCIICEHUS W HAXOAWTH YMCIOBbIE U OYKBEHHBbIE 3HAUEHHS YTJIOB B
F€OMETPUYECKUX 3aJadaXx C HCIOJb30BAHHMEM CYMMblI YIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yII0B, 00pa30BaHHBIX MPHU MEPECCUCHUH IBYX MapaieIbHbIX
OpsIMBIX CEKyIIeil. PemaTh npakTU4ecKue 3a1a4i Ha HaX0KJICHUE YTJIOB.

BrnageTs moHSATHEM reOMETPUYECKOTO MECTa TOUYEK. Y METh ONPEIEISITh OMCCEKTPUCY
yria U CepeIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

@opMynUpOBaTh OINpEIEICHUS OKPY>KHOCTM U Kpyra, XOpAbl H JAuaMeTpa
OKPYKHOCTH, TOJIb30BATBCA HX CBOMCTBAMHM. YMEThb IPUMEHSTH 3TH CBOWCTBA IIPH
pELICHUH 3a7ay.

BiianeTp NoHsATHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHHKA OKPYKHOCTH, YMETh HaXOAUTh
e€¢ menrp. Ilomp3oBaTthcst gakramMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC NEPNECHAUKYISAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOU TOUKE.

Bianetp noHsiTHEM KacaTeNbHOM K OKPYKHOCTH, ITOJB30BaThCS TEOPEMOM O
MEPIIEHANKYJIAPHOCTH KaCaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOUKE KACAHUSI.

[Tonp30BaThCAd MPOCTEUIIMMU TE€OMETPUUECKMMHU HEPABEHCTBAMH, MOHUMATh HX
MPAKTUYECKAN CMBICI.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOEHUS C TMOMOIIBK) LUPKYIS H
JIMHEUKHU.
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[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca K KOHIlY 00yUeHHs
B 8 Kkiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJBHUKOB, UX JIEMEHTHI, MTOJI30BATHCS UX
CBOMCTBAaMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHsATh CBOWMCTBA TOYKHM NMEPECEUECHUs] MEIUaH TPEeyrojibHUKa (LEHTpa Macc) B
peleHny 3aaad.

Brnanerp mMOHATHEM CpegHEN JMHUK TPEYTOJAbHUKA W TpaneUuuy, MPUMEHSTh HX
CBOWCTBA IPU PELIECHUM reoMeTpuyeckux 3aznad. Ilomp3oBaTbes Tteopemon daneca u
TEOPEMON O MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PEUIEHUS NMPAKTHUYECKUX
3az1ad.

[IpuMeHsATh TpU3HAKKU MOJ00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKHUX 3a/1ay.

[Tonb3oBaThcst Teopemoit [ludaropa ansa pemieHus reOMETPUIECKUX U MPAKTHUECKUX
3agad. CTpOUTh MATEMAaTUYECKYI0 MOJE]Ib B MPAKTHUYECKUX 3a/1adyax, CaMOCTOSTEIIbHO
JenaTh 4YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JAJIMHBI.

Branerp NOHATHAMHU CHHYCA, KOCUHYCAa M TaHIT€HCAa OCTPOIO yria MpsSMOYTOJbHOTO
TpeyrojpHUKa. [101p30BaThCs 3TUMHU MOHATUSAMH IS PELLIEHUS IPAKTUYECKUX 3a7a4.

Bbuucnate  (pa3nuyHbIME - cllOCOOaMM) IUIOINAJAb TPEYTOJbHMKA U  IJIOLIAAH
MHOTOYTOJIbHBIX (GUryp (MONb3ysiCh, IAe HEOOXOAMMO, KalbKylsTopoM). [IpumeHsTsh
IIOJIyYECHHBIE YMEHHMSI B IIPAKTUYECKUX 3a7a4ax.

BnageTe NOHATUAMU BIIMCAHHOTO W LIEHTPAJIBHOTO yIJla, UCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIUIaX, yrjax MEXIy XopAamu (CEeKyIIMMH) M YIVIE MEXIY KacaTeIbHON U
XOPIOM IPHU PEIIEHUU T€OMETPUUECKUX 3a1ad.

Bnagetp NOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHITh CBOWCTBA
ONMCAHHOT'O YETHIPEXYTOJIbHUKA IIPY PELICHUHN 3aa4.

IIpuMeHATh MONy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOJEIN
Ul 3a7a4  pPEAJbHOW JKM3HU M IPOBOJMTH COOTBETCTBYIOILIME BBIYUCIICHUS c
OpUMEHEHHeM  ToJo0uss W TPUTOHOMETpUH  (MOJB3YyACh, TJ€  HEOOXOAMMO,
KaJIbKYJIATOPOM).

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPaAMMBbI y4eOHOTO Kypca K KOHITY OOYy4YCHHS
B 9 Ki1acce:

3HaTh TPUTOHOMETPUUYECKUE (PYHKUIHUHU OCTPHIX YII0B, HAXOAUTh C MX MOMOIIbIO
pa3lIUYHbIE AJIEMEHTHl MPSIMOYTOJIBHOI'O TPEYroJibHUKA («PEHICHUE MPSMOYTOJIbHBIX
TPEYTOJAbHUKOBY»). Haxonuth (C NOMONIBIO KaldbKyJsTOpa) JIMHBI M YIOABl IS
HETa0JIUYHBIX 3HAUCHUH.
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[lonb3oBaThcs  (QopMyslaMH TNPUBEACHHS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUJIl  HAaxOXXJEHUS  COOTHOUIEHUH  MEXIy  TPUTOHOMETPUYECKUMU
BEJTMUMHAMM.

Hcnonb3oBaTh TEOPEMBl CHHYCOB M KOCHUHYCOB JUIS HaXOXIEHUS pPa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEIICHHE TPEYroJbHUKOBY), MPUMEHATh UX IPU pPELICHUU
reOMETPUYECKHUX 3a]au.

Bnagets mnoHsTHMsMH TpeoOpa3zoBaHUs MOA00Us, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHeIX ¢uryp. Ilonb3oBaTbes cBOWCTBAMHM MOA00MSI MPOU3BOJBHBIX (DUTYp, yMETh
BBIUUCISTh AJMHBI U HAXOAUTh YIJIbl Y MOJ00HBIX (uryp. IlpuMensTs cBolicTBa momoous
B MIPAKTUYECKUX 3aJlayaX. Y METb MPUBOAUTH IPUMEPHI OJ0OHBIX (PUTYpP B OKpPY>KAIOLIEM
MUpE.

[lonb3oBaThCs TEOpeMaMU O NPOM3BEACHUM OTPE3KOB XOpA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaThCs BEKTOpamMH, MOHUMATh MUX T€OMETPUYECKUNA W (U3MUYECKHUI CMBICIH,
NPUMEHSTh UX B PEIICHUHU T€OMETPUUYECKUX U Pu3nyeckux 3agad. [[puMeHsTh ckayispHoe
IPOU3BEICHHE BEKTOPOB JIJIsl HAXOXKICHUS IJIUH U YTJIOB.

ITosp30BaTBCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHMEHATh €r0 B PEIICHUU
reOMETPUYECKUX U NMPAKTHUECKUX 3a/1a4.

BnageTes MOHATHUSAMM IIPaBUIBHOTO MHOIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JUJIMHBI
IOYTd OKPYKHOCTH W paJuaHHOW MEpBI yIJIa, YMETh BBIYMCIIATH IUIOAAb Kpyra M €ro
gactell. [[puMeHsTh oy4yeHHbIe YMEHHUS B IPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (Uu HEHTPhI) CHMMETPUU (PUTYpP, TPUMEHSATh ABMXKEHUS IJIOCKOCTHU B
MPOCTENIINX CITyYasiX.

IIpyMeHATh MOTyYEHHBIE 3HAHUS HAa NPAKTHKE — CTPOMTh MAaT€MaTUYECKHE MOJEIU
JUIsL  3a]a4  peajJbHOM JKM3HM UM IIPOBOJWUTH COOTBETCTBYIOIIME BBIUHACICHUS  C
IPUMEHEHUEM 000Ul U TPUTOHOMETPUUECKUX (YHKIUH (II0JIb3YACH, T/Ie HEOOXOAUMO,
KaJIbKYJIATOPOM).
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TEMATHYECKOE INTAHUPOBAHMUME 7 KJTACC

TpeyroabHUKN

[TonsiTHE O paBHBIX
TPEYroJIbHUKAaX U

HaumenoBanue pasaeia KoluuecTso OCHOBHOE OCHOBHBIE BHJIBI ACSITEIIBHOCTH 00 y4aromMuXcs
(Tembl) Kypca 4acoB COJIEp/KaHHE
[Ipocrenmme 14 [Ipocrenmme DopMyJIHPOBATH OCHOBHBIE MIOHATUSA U ONIPEIICIICHUS.
reoMeTpuieckue GUrypsl u FeOMETPHUICCKHUC Pacno3naBaTh U3yyeHHbIE T€OMETPUUECKHE (PUTYPHI,
ux cBoiicTBa. 3mepenue OOBEKTBI. onpeaeJsTh UX B3aUMHOE PACIOJI0KEHUE, BHINOJIHATH
r€OMETPUYECKUX BEJTUUUH MuoroyrosbHuK, YepTEK 110 YCIOBHIO 3a/1a4H.
nomaHas. CMeXHbIE .
IIpoBoauTH NpoCTEHIIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS
U BEpPTUKAIbHBIC .
U JIMHEUKHU.
yribl. Pabota ¢ .
. N3mepsiTh nuHEHHBIE U YIJIOBBIE BEIUYMHBI T€OMETPHUUECKUX
IPOCTEHITUMU
U IPAKTUYECKUX OOBEKTOB.
YepTeKaMU.
V3MepeHue THHEHHbIX OnpenessiTh «Ha Ia3» pa3Mepbl pealbHbIX 00BEKTOB,
1 YIJIOBBIX BEMUHH, NPOBOAUTH IPyOyI0 OLIEHKY X Pa3MEPOB.
BEIYHCIICHHE OTpe3kop | PellaTh 33a1a4n Ha BEIYUCICHHUC JUTHH OTPE3KOB M BEHYNH
U YIJIOB YTJIOB.
PemaTs 3a1aun Ha B3aMMHOE PacCIOJIOKEHUE
reOMETPUIECKUX (DHUTYD.
IIpoBoguTh KJIaCCU(PUKAIUIO yTJIOB,
BBIYUCJIATH JIMHEHHBIE U YIJIOBBIE BEJIWYMHBI,
NPOBOINTH HEO0OXOAMMBIE J0OKa3aTebHbIE
paccyKIeHus. 3HAKOMHMTBCH €  HCTOpHeEH
Pa3BUTHS T€OMETPHUH
22

Pacno3HaBaTh mnapbl paBHBIX TPEYrOJbHHUKOB Ha TOTOBBIX
yepTexax (C yKa3aHUEM MPU3HAKOB).




NepBUYHBIE
IpeACTaBICHUs O
paBHBIX (purypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbLHUKOB.
[Ipu3Haku paBeHCTBa
PSMOYTOJIBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeaHaHBI
PSIMOYTOJIBHOTO
TpEyroJibHUKa,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHOOenpeHHbIC 1
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.
[Ipu3Haky u
CBOMCTBA
paBHOOEIPEHHOTO
TpEeyroJibHUKa.
HepaBenctBa B
reOMETPUH.
[IpssmoyronbHbIN

TPEYTOJIbHUK c

BbIBOIUTH CIIEJCTBHS (PAaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJHPOBATH OTPECIICHHUS: OCTPOYTOIBHOTO,
TYMOYTOJIBHOTO, MIPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEMaHbl TPEYTOJbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
0Tpe3Ka; MepuMeTpa TPEYroJIbHUKA.

@ opMyJIHPOBATH CBOICTBA U MMPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHHKA.

Ctpouts dYepTexw, PpemaTb 3aJa4dM C  TOMOIIBIO
HaXO0XKJICHUSI PaBHBIX TPEYTOJIHHUKOB.

IpuMeHATH PU3HAKK PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB B 3a/1a4yax.

Hcnoab3oBath 1udpoBBIE pecypchl AJsi HCCAETOBAHUSA
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU




yraom B 300




[TapannenbHble IpsIMBIE,

CyMMa YIJIOB TPEYTOJIbHUKA
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[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE MpU
NEpECEYEHUN
napaieNIbHbIX
PSMBIX CEKYIICH ).
[IpusHax
napajuieIbHOCTU
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUI
OT TOYEK OTHOU
MPSAMOM 10 BTOPOM
npsimoii. Cymma yriioB
TPEYroJbHUKA.
BHemnue yribl
TPEYroJbHUKA

DopMyIMpPOBATH NOHATHE [1APAJUICIIBHBIX IPSIMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEPHI.

H3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
IapajuleabHbIX IpsAMBIX cexylien. IIpoBoauTn
A0KA3aTeJbCTBA NAPAJUICIIBHOCTH ABYX MPSAMBIX C IOMOILBIO
YIJI0B, 00pa30BaHHBIX NP MEPECEUECHUHN ITUX MPSAMBIX TPEThEH
IIPSIMOM.

BeIyncJasATh CyMMY YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTs yncioBbie 1 OyKBEHHbIC 3HAUCHHS YTJIOB B
I€OMETPUUECKUX 3a/1a4ax C UCIIOIb30BAHUEM TEOPEM O

CyMMe yTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH

OKpyX HOCTb U KpYT.
['eomerpruueckue

MOCTPOCHUS

14

OKpyXHOCTb, XOpJa U
JIAAMETP UX CBOWCTBA.
KacarenbHas k
OKPY>KHOCTH.

OKpyX HOCTBb,
BIIMCAHHAs B YTOJL.

DopMyIMpPOBATH ONpPeEIeJeHHUs. OKPYKHOCTH, XOPABI,
JaMeTpa U KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEIKH.

HUccaenoBarh, B TOM YKCIIE HCHOJIB3YS HU(POBBIE pecypcehl:
OKPYKHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB




Ilonsitue o I'MT,
IIPUMEHEHUE B

KaCcaTCIIbHBIX.

Hcnoas3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOPEM O

3ajayax. nepeceyeHrnr OMCCEKTPUC YIIIOB TPEYTroIbHUKA U
buccexrpuca n CEpPEIMHHBIX MEPIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
CepeIMHHBIN ¢ momoripio IMT.
TICPHCHANKYISP Kak OBJiageBaTh MOHATHSIMHA BIIMCAHHON M OMTUCAHHOM
TCOMCTPHHCECKHC OKPYHOCTEU TPEYroJbHUKA, HAXOAUTh LIEHTPHI ATUX
MeCTa TOYEK. .
OKpYKHOCTS, OKPYXHOCTEH.
OIIMCAHHAS OKOJIO PemiaTh OCHOBHBIC 32124 HA MOCTPOEHHUE: YIJIa, PABHOTO
TPeYrOTbHIKA. JTAaHHOMY; celze)mnnoro Pepneﬂzmkynﬂpa JTAaHHOT'O
OKPYKHOCTS, OTpE3Ka; MPSIMOM, MPOXOASIIEH Yepe3 JaHHYIO TOUKY U
BLMCAHHAS B NEPIEHAUKYISIPHON TaHHON TPSIMOIA; OMCCEKTPHUCHI
TPEYTONBHUK. JAHHOT'O YTIJIa; TPEYTOJIbBHUKOB I10 Pa3JIMYHBIM AJIEMEHTaM.
[Ipocrenmme 3HAKOMHTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH
3a7a4d Ha
MOCTPOEHUE
[ToBTOpeHue, 0600IIeHHE 4 [ToBTOpEHUE u | Pemars 3a7a4u Ha NOBTOPECHUE, MWILTKOCTPUPYIOIIUE CBIA3H
SHAHMIA 00001meHue MEXy pa3IMYHBIMH YacTSIMHU Kypca
OCHOBHBIX MOHATHU U
METOJO0B  Kypca 7
KJjiacca
OBUIEE KOJIMYECTBO 68
YACOB IIO

[TPOI PAMME
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(0]

MPOMOPLMOHAIIBHBIX

OTpe3Kax, MoI00HbIE
TPEYTrOJIbHUKH

TeopeMa
0 MPONOPLHOHAIBHBIX
orpeskax. CpenHss

JIMHUS TPEYTOJIbHUKA.
Tpanenus, €€ cpenHssa

JIMHUA.

HaumenoBanue pasnena | KonuuecTso OcHoOBHOE
(Tembl) Kypca 4acoB coziepKaHue
UeThIpEXYroNbHUKN 12 [Tapannenorpamm, ero N300paxaTs U HAXOAUTH HAa YEPTEKAX YETHIPEXYTOJIbHUKH
NPU3HAKK U CBOUCTBA. | pasHbIX BUIOB M HX OJIEMEHTH. OPMYJHPOBATH
HacTHele cityyan onpeaeJieHHsi: TapauieiorpaMma, MmpsMOYyroJbHUKa, poMoa,
IapajacJorpaMMoB KBaJjipara, Tpareiny, paBHOOOKOM Tpareyu, IpsaMOyroIbHOM
(MIpSIMOYTOJIBHHK, pOMO, Tpanemum
KBaJpar), UX NpU3HAKU
. Jloka3pIBaTh M HCHOJb30BATHL NPH PpPelIeHHN 3aaa4
U CBOMCTBA. .
MPU3HAKU U CBOMCTBA: apajuieJorpaMmma,
Tpanenusi. .
IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOH
PaBHOOOKAS 1 .
Tpaneuuu, IPAMOYTOJIbHON TpaneLuu.
IIPSIMOYTOJIbHAS PATICIUTH, HPAMOY Tharten
Tparenuy. MeTos IIpuMeHsATH METOA YIBOCHUS MEAWAaHbl TPEYrOJbHHKA.
Y ABOCHHUS Hcnonb3oBaTh 11GPOBBIE PECYPCHl AJIS UCCIEIOBAHUS
MeJMaHBbI. CBOICTB N3y4aCMbIX (1)I/Il“yp
LenTpanbHas 3HAKOMUTBCH ¢ HCTOPHEN Pa3BUTHUSI TEOMETPUU
CUMMETpUS
Teopema Paneca u reopema 15 Teopema daineca u IIpoBOAUTH MOCTPOECHHH C IIOMOILBIO LIUPKYJISA U JTUHENKHU C

UCII0JIb30BaHue TeopeMbl Dajreca U TEOPEMBI O
IIPONOPLIMOHATIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLIMOHATILHBIA OTPE3OK.

IIpoBoauTH J0KA3ATEJBCTBO TOTO, YTO MEIUAHBI
TPEYTrOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE, U HAXOAUThH

CBsA3b C OCHTPOM MAaCC, HAXO0AUTb OTHOICHNC, B KOTOPOM




[IponopumonanbHbIE
otpe3ku. LlenTp macc
B TPEYTOJIbHUKE.
[Tomo6HbIE
TpeYroabHuKu. Tpu
npu3HaKa Moa00us
TPEYroJIbHUKOB.
[Tpumenenue mogo0us
NP PEIICHUH
MPaKTUYECKUX 3a]a4

MEJUaHbI ACNATCS TOUKOU HX MEePECECUEHUS.

Haxoauth no100HbIE TPEYTOIFHUKH Ha TOTOBBIX YEPTEIKAX C
yYKa3aHUEM COOTBETCTBYIOIINX MPU3HAKOB 1Mo00us. PemaTh
3a/1a4¥ Ha TIOJI0OHBIE TPEYTOJIBHUKH C TTIOMOIIBIO
CaMOCTOSITEIbHOTO MTOCTPOCHUS YEPTEIKEN U HAXOXKICHUS
MOIOOHBIX TPEYTOIHLHUKOB.

HpOBOI[I/ITb A0Ka3aTeJdbCTBA C MCIIOJIb30BAHHUEM IIPU3HAKOB

moa00us.
Jloka3pIBaTh TpPU TpHU3HAKA MOAOOMS  TPEYrOJbHHKOB.
IIpumensaTs MOJTyUCHHBIC 3HAHUSA pH pEIICHUH

FCOMCTPHUYCCKUX M IIPAKTUYCCKHUX 3aa4. 3HAKOMHUTBLCHA €

HCTOPHEH pa3BUTHUS T€OMETPUU

I nomans. Haxoxnenue
MI0IIAJIEH TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX QUTYP.

[Tnomanu nogo0HBIX GHUTyp
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CBoiicTBa 1Iomanei
r€OMETPUUECKUX
buryp. @opmyIsl
JUTS THTOIIA TN
TPEYyroJbHUKA,
napajuieorpamMmma,
Tpanemuu.
Beruucnenue
IUIOMIAJICH CIIOKHBIX
¢uryp. [lnomanu
¢uryp Ha kiet4aTou
oymare. [Tnomanu
nOJI0OHBIX PUTYD.
3agaun ¢
MPAKTUYECKUM

OBiaieBaTh NEPBUYHBIMH MpPeACTABIEHUSIMHU 00 001I1Ei
TEOpHH IIomaau (Mepsbl), (popMyIMpoOBaATH CBOICTBA
IUTOIIA M, BBISICHATD UX HATJISIAHBIN cMbICT. BHIBOAUTH
dbopMyIIBI TUIOIIAIN TTapaieiorpaMMa, TPeyroJlbHUKa,
Tparnenuu u3 GopMyIIbl IUIOMIAAN IPIMOYTOIbHUKA
(xBazparta).

BeiBoauTH (POPMYIIBI IITOIIAIM BEITYKIOTO YETHIPEXYTOJIbHUKA
yepe3 AMaroHaiu u yroi Mexay Humu. Haxoamrs muomaan
¢buryp, n300pakE€HHBIX HA KJIETYaTOU Oymare, MCNOJb30BATh
pa3zOuenue GUrypsl Ha 4acTH U JocTparuBaHue. Pa3zouparb
NpUMepPbI UCIIOIH30BAHUS BCIIOMOTAaTEIbHOM MIIOIAIU IS
pelIeHHs] TEOMETPUUYECKHX 3aJ1ad.

Haxoauth miomaay mogo0HbIX GuUryp.

BbIuucasiTh mIomaaM pa3inyHbIX MHOTOYTOJIBHBIX (QUTYP.




COZICPKAHUEM.
Pentenne 3amau ¢
MIOMOIIBIO METOIA

Pemartnb 3agavM Ha 1rmjiomanab € MpaKTHYCCKHUM COACPIKAHUCM

BCIIOMOTATENBHON
IJIOILAU
Teopema Iudaropa u 10 Teopema IMudaropa, u | Jdoka3siBaTh TeopeMy Iludaropa, ncmnoib3oBarh e B
Hayaja TPUTOHOMETPUU €€ IPUMEHEHHE. MPAKTUYECKUX BBIYMCIICHUSIX.
Onpenenenne D®opMyIMPOBATH ONPEAECIEHNUS TPUTOHOMETPUUECKUX
TpUTOHOMCTPUHCCKHX GyHKLIMI OCTPOTO yTiia, MPOBEPATH UX KOPPEKTHOCTD.
GbyHKLIMI OCTPOTO yriia
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOILLICHHS B
IPSIMOYTOJILHOTO
NPSIMOYTOJILHOM TPEYTOJIbHUKE.
TPEyroJbHUKA,
TPHTOHOMETPHYECKHE HccaenoBars  COOTHOLIEHUS ~ MEXAY  CTOPOHAMH B
COOTHOLICHMS B MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriamu B 45° u 45°; 30° u
o
IPSIMOYTOJIBHOM 60°.
TpeyroabHHKE. Hcnonb3oBaTh (popMyJibl IPUBEIEHUS U OCHOBHOE
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECCTBO I HAXOKIACHUS
TPUTOHOMETPUUECKOE COOTHOIIIEHU U MCKAY TPUTOHOMETPUICCKUMHU q)YHKHI/IﬂMI/I
TOXKJIECTBO Pa3IMYHBIX OCTPBIX YIJIOB.
IIpuMeHsTh IIONyYEHHbIE 3HAaHUS W YMEHHUs NPU PELICHUH
IIPaKTUYECKUX 3a7a4.
3HAKOMMTBCH C HCTOPHEH Pa3BUTUS TEOMETPUHU
YTibl B OKpYKHOCTH. 13 Bniucannsie n D®opMyIMPOBATH OCHOBHBIE OIIPEACIICHUS, CBA3AHHbBIE C

BrniucanHble U onucaHHbIe
YEThIPEXYTOJbHUKH.
KacarenbHbie K
okpyxHocTu. Kacanue

LICHTPAJIbHBIC YTJIbI,
YTOJI MEXKIY
KacaTeJIbHOU U
XOPIOHU. YTIIbl MEXIY
XOpJamu 1

yriamMu B Kpyre (BIUCAHHBIN yroJj, IeHTPalIbHBIA yTo).
HaxoauThb BIIMCaHHBIE YIJIbI, OMUPAIOLIUECS HA OJIHY AYTY,
BBIYUCJSITH YIJIbl C TOMOIIBI0 TEOPEMBI O BIMCAHHBIX YIJIAX,
TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O




OKPYKHOCTEU

CEKYIINMU.
Bnucannsie n
ONMCAaHHBIE
YETBIPEXYTOJIbHUKHU,
VX TIPU3HAKU U
CBOMCTBA.
[IpumeHeHne 3Tux
CBOWCTB IIpHU
peLIeHnn
F€OMETPUYECKUX
3a/1a4.

B3anmuoe
PacCIIOJIOKEHUE IBYX
OKPYXHOCTEM, 001111e
kacarenbHble. Kacanue
OKPYKHOCTEU

LIEHTPAJIbHOM YTJIE.

HccnenoBarh, B TOM YHCie C TOMOLIBIO IIU(POBBIX PECYPCOB,
BIIMCAHHBIEC U ONKMCAHHBIC YETHIPEXYTOJIbHUKH, BBIBOAUTH UX
CBOWCTBA U MPU3HAKH.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKYU IIPU PELIEHUHN 3a]1a4

[ToBTOpeHnue, 06001IEHNE

HOBTOpeHI/Ie OCHOBHBIX

Pematn 3agaum Ha MMOBTOPCHHUC, WIUTFOCTPHUPYIOIINUEC CBA3U

SHAHWH HOHSTUM U METOJOB MEX/1y pa3IMuHbIMHU YaCTAMHU Kypca
KypcoB 7 U 8 KJIACCOB,
0000111eHrEe 3HaHUI

OBIIEE KOJIMYECTBO |68

YACOB I10 ITPOTPAMME
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HaumenoBanue pasnena | KosnuecTBo OcHOBHOE
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpesenenue DopMyJHPOBATH  ONPEdeJeHUs]  TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TpUrOHOMeTpUYecknx | (YHKLHMIA TYIBIX M MPSIMBIX YTIIOB,

Penienue TpeyroibHUKOB dynkimii yrios or 00 | BBIBOIHTH TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
0 1800. ®opmysbl pagnycoM ONMUCAHHON OKPY>KHOCTH).
MIPUBEICHUS. BouiBoauts ¢popmyJibl 1J151 BBIYUCICHUSA IUIOMIAEH C
TeopeMa KOCHHYCOB, HCMOJb30BAHUEM TeopeM Tpuronomerpuu (popmyna
TeopemMa CUHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI
Pewenne MeXAy HUMH, (hOopMyJia TUIOIIAAN YEThIPEXYTOIbHUKA
TPEYTrOJIbHUKOB. 4yepe3 €ro AUaroHajau U yroia MEXAy HUMH).
IIpakTiyeckoe Pemats TpeyroJibHUKH.
NpUMEHEHNC PemaTh NpaKTUYECKUE 33124, CBOAAIIUECST K

AOKa3aHHBIX TCOPEM HAX0XKIECHUIO PA3IMUHBIX JIEMEHTOB TPEYTrOJbHUKA

[IpeobpazoBanue moaoowus. 10 IMoustue o OcBauBaTh NOHATHE TIPeOOPa30BaAHUS MTOI00HS.
MeTtpuueckue peoOpa3oBaHUK HccienoBaTh OTHOIIEHHE TMHEHHBIX AJIEMEHTOB (PUTYP
COOTHOILICHUS OO0 HSL. pu IpeoOpa3oBaHUU MTOA00HS.
B OKPYXHOCTH COOTBETCTBCHHEIC Haxoauth ipuMepsl 101001 B OKpYKaroIei
AJIEMEHTBI JICUCTBUTEIBHOCTH.
OJOOHBIX (Hryp. BbIBOAMTHL METPUUECKUE COOTHOIIEHUST MEKTY
Teopema o OTpPE3KaMHU XOpJ, CEKYIIUX U KACATEIBbHBIX C
IIPOU3BEACHUU HCIIOJIb30BAHUEM BITUCAHHBIX YTJIOB M TTOJO0OHBIX
OTPE3KOB XOPA, TPEYrOJbHUKOB. PemiaTb reoMeTpuYeCcKHe 3a1a49u U

TeOpEMa O 3a71a4¥ U3 PeaabHOM KU3HU C UCIIOJIB30BAHUEM MO I00HBIX




IIPOU3BEICHUHN
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJapare
KacaTeJIbHOMU.
[IpumeHenue B
pelIeHuun
reOMETPUUECKUX
3a7a4

TPEYTrOJIbHUKOB

I[eKapTOBLI KOOpAWHATLI

Ha ITIJIOCKOCTU

JlexapToBbI
KOOPJMHATHI TOUEK Ha
MJIOCKOCTH.
YpaBHEeHHE TPSAMO.
YpaBHeHuUE
OKPY>KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPY>KHOCTH H
MIPSMOM.

Meton koOpAMHAT ITPU
peleHun
r€OMETPUYECKUX
3a7a4, MPAKTUYECKUX
3a7a4

OcBauBaTh NOHATHE HpSIMO}’FOJ'IBHOfI CUCTCMbI KOOpAWHAT,
JACKAPTOBBIX KOOPAWHAT TOYKH.

BbIBOAUTH ypaBHEHHUE IPSIMOUN U OKPYKHOCTH. BbIgeasiTh
MOJIHBIN KBaJIpaT JIsl HAX0XKACHUS IIEHTpa U pajunyca
OKPYKHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a1a4M Ha HAXOXK/IEHUE TOUEK MEePeCceUeHUs
IPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOKCTBA YIIIOBOr0O KOA(PHUIIMEHTA MPSIMOM
IIPU pEIICHUH 3a]1a4, JIJISl OTIPECICHUS] PACIOIOKECHUS
IIPSIMO.

IIpuMeHATH KOOPIMHATHI TIPU PEIICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a7a4, JJIs TOCTPOCHHSI MAaTeMaTHIECKUX
MOZENeN pealIbHbIX 3a/1a4 («METO KOOPJIUHATY).
IHoab30BaThest 111 NOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU




[IpaBunbHbIE
MHOI'OYIOJIbHUKU. JlinHa
OKPY>KHOCTH U IUIOLIA/Ib
Kpyra. Beruncnenue
[J101a U

[IpaBunbHbIE
MHOT'OYTOJIBHUKH.
Yucno O. Inuna
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Panunannas mepa

yria.
[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIIEMEHTHI.
IHonb30BaTHCH MOHATHEM JJIMHBI OKPYKHOCTH,
BBEIEHHBIM C IOMOILBIO ITPABUJIBHBIX MHOTOYTOJIBHUKOB,
onpeneaaTs yncio U, 1uHy 1yru 1 paiuaHHyro Mepy
yraa. IIpoBoauTts nmepexoa oT paiuaHHON MEpHI yIiia K
IpajlyCHON U HA0OOPOT.

OmnpeneasiTe MIOLIAAb Kpyra.

BoiBoauTh ¢opMyJibl (B rpajyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJAENH CEKTOPOB U CETMEHTOB.
BbIyucJIATSH 1101311 GUryp, BKIIOYAIOLUIUX IEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTthb 1uiomaam B 3aj1auax peajbHON KU3HU

JIBMKEHMS MIIOCKOCTH

[TonsTHE O
JIBUKEHUH
MJIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, TOBOPOT
[IpumeHenue mpu
pelLIeHuN 3a1a4

Pa30upars npuMepsl, WUTIOCTPUPYIOIINE TOHATHUS
JBUKCHUS.

@ opmMyJIMpPOBATH ONPEICIICHHS TapallIeIbHOIO IEPEHOCa,
IIOBOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH NX CBOWCTBA,
HAXOAUTH HENIOJABUKHBIE TOUKHU.

HaxoauTh 1EHTPHI U OCH CHMMETPUIA TPOCTEHIINUX GUryp.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIICHIH TeOMETPUUSCKIX 3a/1a4 (pa3oupath MpUMEPHI).
HUcnonb3oBaTh A1 TOCTPOEHUS U UCCIIEIOBAaHUN

U (POBBIC PECYPCHI

[ToBTOpeHue, 000061ICHNE,

[ToBTOpEHUE

OnepupoBaTth NOHATUSAMHU: PUTYpa, TOUKA, TIPsIMAs, YOI,




CUCTEMaTHU3aUs 3HAHUU

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7-9
KJIacCOB, 0000IIIEeHHE
Y CUCTEMATU3AIUS
3HaHUM.
[Ipocreiimune
rEOMETPUYECKUE
burypsr u ux
cBolicTBa. M3mepenue
reOMETPUUYECKUX
BEJIMYMH.
TpeyronbHUKM.
[TapannenbHbie U
NEepPIEHINKYJIIIPHBIE
psIMBIE.

OKpy»X HOCTb U KpPYT.
I'eomeTpuueckue
IIOCTPOEHUS. YTJIbI

B OKPY>KHOCTH.
Bnucannseie u
ONMCaHHBIC
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas u
OKPYHOCTb.
YeThIpEXYTrONbHUKMY.

MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUN
TPEYTOJIBbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEKTpHCA U BHICOTA TPEYTOJIbHUKA, ApAILJIEIOrPAMM,
poMO, MPSAMOYTOJIbHUK, KBAJPAT, Tpanelus; OKPY>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj00ue Gpuryp,
TPEYTOJIBbHUKOB; NAPAIEIBHOCTD U NEPIEHAUKYISIPHOCTh
NPSAMBIX, YTOJI MEKLy IPSIMBIMU, CHMMETPHSI OTHOCUTEJIBHO
TOYKH U MPSMOU; IJINHA, PACCTOSIHUE, BEJIMYHMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (pOpMyJIbI: IEPUMETPA U TUIOLIAIN
MHOT'OYT'OJIBHUKOB, JIJTMHBI OKPY’KHOCTH M IUIOLIAAU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapaljieenunena.
OnepupoBaTh NOHATHAMM: IIPSIMOYTOJIbHAsL CUCTEMA
KOOPJAMHAT, BEKTOP; HCIOJIb30BATh 3TU IOHATHUS I
IIPEACTABICHUS TaHHBIX U PEILICHUSA 3a/1a4, B TOM YUCJIE U3
IPYTUX y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WUTFOCTPALMIO CBA3EH MEXIY Pa3IMYHBbIMU 4aCTAMHU Kypca.
Bb10upaTe MeTO Ul pelIeHus 3a/1a4yu.

Pemiath 3aaa4u U3 IOBCEJHEBHOU KU3HU




Brimcannsie u
OTIMCaHHBIC
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
[TpeobpazoBanus
MIJIOCKOCTH.
JBmxxenus. ITogobue.
CummeTtpusi.
IInmomans.
Breruucienue
ororaaei. I momamu
OI00HBIX (PUTYP.
JlexapToBbI
KOOPJMHATHI HA
IJIOCKOCTH. BekTophl
Ha IIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME
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OE/IEPAJIBHASA PABOYASA IHPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpeMenHOM 1M(poBOM MHUpE BEPOSITHOCTh U CTAaTUCTUKA MPUOOPETAIOT BCE
OOJIBIITYIO0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUM, TaK U UX POJIHU B
oOpa3oBaHUU, HEOOXOIMMOM KaxKJIOMYy ueioBeKy. Bospacraer umcio mpodeccuit, mpu
OBJIQJICHUU KOTOPBIMHU TpeOyeTcs Xxopoiias 6a30Basi MOJArOTOBKAa B 00JACTU BEPOSTHOCTH
U CTATUCTUKH, TaKasi OJITOTOBKA BaXKHA ISl TIPOIOHKEHUST 00pa30BaHUsI U JIJISI YCTICIITHOM
npodeccuoHaIbHON Kapbephl.

Kaxxplii 4esioBeK MOCTOSHHO MPUHUMAET PElISHHS Ha OCHOBE MMEIOIIUXCS Y HETO
JAHHBIX. A 1Jis1 000CHOBAaHHOTO TIPUHSATHUS PEIICHUS B YCIOBUSX HEJIOCTAaTKa MU M30BITKA
uHpopManu HEOOXOAMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTUYECKOE MBIIIJICHHUE.

NMeHHO MO3TOMY OCTpO BCTajla HEOOXOJIUMOCTH C(OPMUPOBATH y OOYUAIOLIUXCS
(YHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOYAIOUIYyI0 B ce0s B KadecTBE HEOThEMIIEMOM
COCTaBIIAIONIEH YMEHHE BOCIPUHUMATh W KPUTHUYECKU aHAIM3UPOBaTh WHGOpPMAIIHIO,
NPEJICTaBIICHHYIO B Pa3IMYHbIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaNbHBIX MPOIIECCOB U 3aBHUCHUMOCTEW, MPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIC
pACYETHI.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMU NpPHHIMIAMHU cOOpa, aHaIM3a H
NPEICTABIICHUS TAHHBIX U3 PA3IMYHBIX cep )KU3HU 00I11eCTBa U rOCyIapCcTBa MPHUOOIIAET
oOydJaromuxcs K OOIIECTBEHHBIM HHTepecaMm. I3ydeHne OCHOB KOMOWHATOPHUKHU
pa3BHBACT HABBIKM OpraHU3alliu mepedopa M mojcyEéTa Yucia BapuaHTOB, B TOM YHUCIIE B
MPUKJIAIHBIX 33/ladyaX. 3HAKOMCTBO C OCHOBaMHU T€OPHUH TpadoB co3maéT MaTeMaTHIECCKUIH
dbyHnament s GOpPMHUPOBAHUS KOMIIETCHIMM B 00JacTH MHGOPMATUKH U ITUGPOBBIX
TeXHOJOTUU. [Ipy M3y4eHUM CTAaTHUCTHKUA U BEPOSTHOCTH OOOTAIAIOTCS MPECTaBICHUS
oOydJarommxcs O COBPEMEHHOM KapTHHE MHpAa © METOJax €ero MCCIeI0BaHus,
dbopMupyeTcsi TTOHMMAaHUE POJM CTATUCTUKA KaK WMCTOYHUKA CONHUAIBLHO 3HAYUMOUN
nHGOPMAITNH 1 3aKIIABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITTUICHHUS.

B cooTBercTBMM C JaHHBIMH MEISIMH B CTPYKTYpPE MPOrpaMMbl Y4eOHOTO Kypca
«BeposATHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIEro oOpa3oBaHMs BBIIEICHBI CIICTYIONTNE
cojepkarenbHO-MeToauyeckue JuHuu: «lIpencraBieHue MaHHBIX U OMUCATEIbHAs
CTaTUCTUKa», «BeposSTHOCTH», «IJEeMEHTHl KOMOWHATOPUKH», «BBeieHHEe B TEOPHIO
rpadoBy.

Conepxanue nuauu «lIpencraBieHue JaHHBIX U ONUCATENbHASI CTATUCTUKAY CITYKHUT
OCHOBOM i (pOpMUpOBaHUSI HABBIKOB paldOThl ¢ HHpOpMalUend: OT UTEHHUS U
WHTepIpeTanuu nHhopMaIuu, Npe/ICTaBICHHON B Ta0IUIaX, HA TUarpaMMax U rpadukax,
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1o cOopa, MpeAcCTaBICHUS M aHaldu3a JaHHBIX C MCIOJIb30BAHUEM CTATUCTUYECKHUX
XapaKTepUCTUK CPEIHUX M pacceuBaHus. Paboras ¢ naHHbIMHU, OoOydaroliuecs y4arcs
CUUTBIBATh M MHTEPIPETUPOBATH JAAHHBIE, BBIIBUIATh, aPIYMEHTUPOBATh U KPUTHUKOBATH
MpOCTENIINE TUMOTE3bl, PA3MBIIUIATh HAJl (PAKTOpaMHU, BbI3bIBAIOIIMMHU U3MEHUMUBOCTD, U
OLICHUBATh UX BIIMSIHUE HA PACCMATPUBAEMBIE BEIMYUHBI U TIPOLIECCHI.

NHTyuTHBHOE TpEACTaBIEHHE O CIy4YalHOW W3MEHYMBOCTH, MCCIIEIOBaHUE
3aKOHOMEPHOCTEH M TEHICHIUN CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM Ul WU3y4YEHUS
TEOPUM BEPOSATHOCTEW. bospmioe 3HaUueHME UMEIOT MPAKTHYECKHE 3a/1aHUsl, B YACTHOCTH
OMBITHI C KJIIACCUHYECKUMHU BEPOSITHOCTHBIMU MOJESIMHU.

[loHsiTHE BEpPOSTHOCTH BBOJAMUTCA KaK Mepa MPaBIONOJ00MS CIy4ailHOTO COOBITHS.
[Ipu u3ydyeHun yd4eOHOTO Kypca oOyuaromuecs 3HAKOMSTCS C MPOCTEUIIMMU METOAaMHU
BBIUMCIICHUSI BEPOSATHOCTEM B CIIyYalHBIX OJKCIIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHAMU, IO3BOJISIIOIIMMHU CTaBUTh M
pemiarb OoJsiee CiIoXKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HauajdbHBIE MPEJCTABICHUS O
CIIy4alHbBIX BEJIMYMHAX U UX YHUCIIOBBIX XaPAKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYalolIUXCS  C
MHOXXECTBAMM W OCHOBHBIMHU OIlIEpallMsIMUA HAJ MHOXECTBAMH, pPacCMaTPUBAOTCS
IpUMEpPBl TNPUMEHEHUs JUIs pPELICHHWS 3a7ay, a TakKE MCIOJIb30BaHUs B JPYTUX
MaTEMaTHYECKUX KypcaxX U yueOHBIX MpeIMeTax.

B 7-9 knaccax usyyaetrcs y4eOHBIN Kypc «BeposTHOCTh M CTaTUCTHKA», B KOTOPBIN
BXoAAT  pasnpensl:  «l[IpexcraBimeHwe  HaHHBIX M ONMCATENbHAs  CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

OOmiee 4YKWCIO YacoB, pPEKOMEHIOBAaHHBIX I U3Yy4YeHHs Y4eOHOTO Kypca
«BeposaTHOCTh U cTaTucTuKa», — 102 vaca: B 7 kiacce — 34 yaca (1 gac B Hepeno), B 8
kiacce — 34 gaca (1 gac B Henento), B 9 knacce — 34 gaca (1 yac B HeZeN0).

COJEPKXAHUE OBYUYEHUA

7 KIIACC

[IpencraBienne aHHBIX B BUJE TAOIUI], quarpaMm, rpadukoB. 3anoiHeHne TaOIuIl,
YTEHHE M TIOCTPOCHHUE AuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W KPYTroOBBIX). UTeHue
rpaduKoB peandbHBIX MpoOIEeccoB. M3BiedueHwe wuHpOpMAIMU W3 AUArpaMM H TaOJWII,
MCIIOJIb30BaHUE U MHTEPIIPETALIUS JaHHBIX.

OnucarenbHasi CTaTUCTHUKA: cpeaHee apudmeTHyeckoe, MeJHaHa, pa3Max,
HauOoJIblllee ¥ HAUMEHbIIIEe 3HaUYCHUSI HAOOpa YMCIOBBIX JaHHBIX. [Ipumepsl ciydaiinoit
M3MEHYUBOCTH.
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Crny4aliHblil 3KCIEpUMEHT (OMbIT) U Ciay4yallHOEe cOoObITHE. BEepoATHOCTh M 4acToTa.
Ponb MaloBEpOSITHBIX U MPAKTUYECKHU JIOCTOBEPHBIX COOBITHI B MPHUPOAE U B OOILIECTBE.
MoseTa u urpanabHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepiinHbl. Yuciao pédbep m cymMmapHas CTENeHb
BepuinH. [IpencraBnenne o cBs3HocTH Tpada. Ilenu u mukiel. [lytu B rpadax. O6xon
rpada (dinepoB nyTh). [IpeacraBienue 06 opueHTUpoBaHHOM rpade. Permenue 3agau c
OMOIIIbI0 rpadoB.

8 KUIACC

[IpencraBnenue naHHBIX B BUJIE TaOJIUIl, TUarpaMm, rpad)ukoB.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepanuu HajJ MHOXXECTBaAMU:
oObeMHEHUE, TMepecedyeHue, nonojHeHue. CBoilcTBa omepanuid HaJ MHOXKECTBAMM:
NEPEMECTUTENIBHOE, COYETATENIbHOE, PacHpeleInTeNbHOE, BKIOUEHHs. lcnonab3oBaHME
rpaduyecKoro MpeJaCTaBICHUS MHOXKECTB JIJIsl ONMCAHUS PEaIbHBIX MTPOIIECCOB U SIBJICHUH,
IIpU PEUICHUM 3a/1a4.

N3mepenue paccenBaHus JAaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE
YHCJIOBBIX HA0OpOB. JlnarpaMMa pacceuBaHus.

DOnemeHTapHble COOBITHS ciay4yaliHOro ombiTa. CiydaiiHble coObITHsA. BeposTHOCTH
coObITHil. ONBITBI C PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU COOBITUAMH. CIirydaifHbIN
BbIOODP. CBSA3b MEXIYy MaJOBEPOSTHBIMH U MPAKTUYECKHU JOCTOBEPHBIMHU COOBITHSIMU B
IpUpo/ie, OOIIECTBE U HAYKE.

JepeBo. CBolcCTBa JE€pEBbEB: E€AWHCTBEHHOCTh IyTH, CYILIECTBOBAHWE BUCSUYECH
BEPIIMHBI, CBSI3b MEXJYy YHCJIOM BEpIIMH W yuciaoM pédep. [IpaBuno ymHOXKEHUS.
Pemenue 3amau ¢ moMonibio rpados.

[IpoTuBononoxkueie coObiTUs. Juarpamma Oinepa. OO0beIMHEHUE U TEPECEUEHUE
coObrTuii. HecoBmecTHbie coObiTHss. DopMmyna CIOKEHHS BEpOSTHOCTEH. YciIoBHas
BeposATHOCTh. [IpaBuno  ymHoxeHus. HeszaBucumbie coObiTusi. IlpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PenieHne 3amad Ha HAxXOXKICHUE BEPOSITHOCTEM €
MIOMOIIBIO JIEPEBA CIIYYailHOTO AKCIEPUMEHTA, TUarpaMm Jiliepa.

9 KUIIACC

[IpencraBnenre maHHBIX B BUAE TaOJuUl, guarpamMm, TIpa@uKoOB, HHTEpPIpETaIUs
JNaHHbIX. UTeHue 1 nmocTpoeHue Tabiull, AuarpamMmm, rpa@ukoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u (aktopuan. CodeTaHuss M YHCIO coyeTaHUW. TpeyroabHHUK
[Tackans. Pemenue 3aa4 ¢ UCNOJIb30BAHUEM KOMOUHATOPUKH.

['eomeTpuueckas BeposiTHOCTh. CiTydailHbIi BEIOOpP TOUKU U3 (PUTYPHI HA MJIOCKOCTH,
13 OTpPE3Ka U U3 AYT'H OKPYKHOCTH.
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UcnbiTanue. Ycnex m Heymauya. Cepus ucnbpiTaHuil 10 nepBoro ycrnexa. Cepusd
ucneiTanuil bepaymm. BepostTHocTH coObITHIA B cepun UCTIbITaHU bepHyuiu.

Ciy4aiiHasl BeJIMUMHA U PACIIPENEIICHUE BEPOATHOCTEW. MaTeMaTu4ecKoe OKHUIaHHE
n pucnepcus. IlpuMepsl MaTeMaTU4eCcKOro OXKUAAHUS KaK TEOPETUYECKOIO CPEIHEro
3HAYEHUsI BEIWYMHBL. MaremMaTuyecKkoe OXHUIAHWE U JHUCHEPCUs CIIy4YalHOW BEJIMYMHBI
«UHCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHymuim».

[lonsiTue o 3akoHe O0dbIINX YyKcell. M3MepeHrne BepOosITHOCTEN € MOMOILBIO YaCTOT.

Ponb u 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIIECTRE.
MNPEAMETHBIE PE3YJIBTATbHI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca K KOHIlY 00yUeHHs
B 7 KJacce:

UwuraTte nHGOpMAIIKIO, TIPEJICTABIICHHYIO B TAOIHIAX, HA AHarpaMMax, peaCcTaBiIsaTh
JTAaHHBIE B BUJIC TAOJIUIl, CTPOUTH AUATPaMMBbI (CTOJOMKOBBIE (CTOJIOYAThIE) U KPYTOBBIE)
110 MaCCUBAM 3HAYCHUU.

OnuceiBaTh U UHTEPIPETUPOBATH pEabHbIE YUCIOBHIE JaHHbBIE, IPEICTABIICHHBIE B
TabJIMIax, Ha AMarpammax, rpaukax.

Hcnonb3oBaTh AJi1 ONMUCAHUS JAAHHBIX CTATHCTUYECKHE XapaKTEPUCTUKHU: CpeHee
apu@meTHIecKoe, MelnaHa, HanboJbIIIee U HAMMEHbIlIee 3HAaUeHUsI, pa3Max.

Nmets mpencraBieHue o CirydyailHOM M3MEHYMBOCTH Ha MpUMEpax IeH, (PU3ndecKux
BEJIMYMH, AHTPONMOMETPUUYECKUX JIaHHBIX, WMETh TMPEJCTaBICHUE O CTaTUCTUYECKON
YCTOWYHUBOCTH.

[IpenmeTHbBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca K KOHILY O0ydeHUs
B 8 Kj1acce:

W3Bnekate W mpeoOpa3oBbIBaTh MH(POPMAIUIO, TPEICTABICHHYIO B BHAC TaOIUII,
auarpaMm, rpaduKoB, IPeCTaBISATh JaHHBIC B BUJIE TaOJIHII, TUarpamMm, rpaduKoB.

OnuchIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKA3aTeNe: CPeAHUX 3HAUYCHUUN 1
Mep pacceuBaHus (pa3Max, JUCIIEPCUs U CTAaHAAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHUH U YacTOTHl COOBITUH, B TOM YHUCJE IO
pe3yiabTaTaM U3MEPCHHUHN 1 HAOTFOACHU.

HaxonuTh BEpOSITHOCTH CiydalHBIX COOBITUA B ONbITaX, 3Has BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE B OMbITAX C PABHOBO3MOKHBIMHU 3JIEMEHTapPHBIMU
COOBITHUSIMU.

Ucnonw3oBaTh rpaduueckue MOJEIU: JAEPEBO  CIYy4allHOTO  SKCIEPUMEHTAa,
IarpaMmbl Diliepa, YuCiIoBas npsimas.
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OnepupoBaTh NMOHATUSAMH: MHOXECTBO, MOJMHOKECTBO, BBINOJHATH ONEpPAllUA HaL
MHO)XECTBaMHU: OOBEIMHEHUE, [EepeceyeHue, JAOMOJHEHUE, MEPEUUCHISITh AIEMEHTHI
MHOYECTB, IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduueckoe MpeACTaBICHUE MHOXKECTB U CBA3EH MEXAY HUMU IS
OMMCAHMS TIPOLECCOB U SBJICHUH, B TOM YHCIIEe NPU PEIICHUU 3a7a4 U3 JAPYTUX y4eOHBIX
IIPEAMETOB U KYpPCOB.

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4€OHOTO Kypca K KOHIlY 00yUeHHs
B 9 Ki1acce:

N3Bnekars u mnpeoOpa3oBbIBaTh HHQPOPMAIIMIO, TPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHUKAX B BHUJE TAOJIHII, JUarpamm, rpad)ukoB, MPECTaBIATh JaHHBIE B BHUJIE TaOJIHII,
nuarpamm, rpagpuKoB.

Pemate 3agaum  opraHuM3OBaHHBIM TIEPeOOPOM BapUAHTOB, a TaKXKe c
UCIIOJIb30BaHEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonb3oBaTh onucaTeIbHbIE XapAKTEPUCTUKHU JIJII MACCUBOB YUCJIOBBIX JAHHBIX, B
TOM YHCJIE CPEIHHE 3HAYEHUS U MEPBI pACCEUBAHUSI.

HaxoauTe bacTOThl 3Ha4€HM M YacTOThI COOBITHS, B TOM YHUCJE TOJB3YACH
pe3yNbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTh BEpOATHOCTH CIIy4ailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YUCJIE B
OTBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEpUAX HCIBITAHUN 10
IIEPBOTO yCIE€Xa, B CEPUAX UCIBITAHUNA bepHyIum.

HNmets nipenicTaBiieHUE O CIy4alHOM BEJIMYUHE U O PACIPEICIICHUN BEPOSITHOCTEM.

Nmers mpencTaBlieHHE O 3aKOHE OOJIBIIMX YWCET KaKk O  MPOSIBICHUH
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH M O POJM 3aKOHA OOJIBIIUX YHCEN B
MPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HanmeHoBauue pasgena  KoTHaecTBo OcHoBHOE coaepxKaHue OCHOBHBIE BUJIBI JIEATENBHOCTH 00yYaroIUXCs
(TeMsl) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 IIpencraBienye NaHHBIX B OcBauBaTh cnOCO0BI IPEACTaBICHHS

tabnunax. [Ipaktnueckue
BBIYHCIICHUS 110 TAOJIUIHBIM
JNaHHBIM. VI3BJICUeHHE U
WUHTEPIIPETAINS TAOJIHIHBIX
naHHbIX. [IpakTHdeckas
paboTta «Tabmuiby.
I'paduueckoe
Ipe/cTaBleHne JaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0YATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUArpamMM.
[Ipumepsl
nemMorpaduIecKux
JUarPaMM.

[IpakTueckas pabota

«JlmarpaMmMbD»

CTaTUCTUYECKUX JaHHBIX U YUCJIOBBIX MAaCCUBOB C
MOMOIIBIO TaOJIUI] U IUAarpamMM C UCIIOJIb30BAHUEM
aKTyaJIbHBIX M BOXKHBIX TAHHBIX (eMorpaduyeckue
JTaHHBIE, TPOU3BOJICTBO IIPOMBILIJIEHHOU U
CEJIbCKOXO35MCTBEHHOMN ITPOAYKLINH,
OOI1IECTBEHHBIE U IPUPOJIHBIC SBJICHUA).

H3yyath MeTOoabI pabOTHI C TAOIMYHBIMU U
rpapuYeCKUMH NPEACTaBICHUSIMH TaHHBIX

C TIOMOIIBIO IIU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT

OnucarenbHas CTaTUCTHKA

Yucnossie Habopwl. CpegHee
apupMeTHIECKOE.
Menauana yncioBoro Habopa.

OcBauBaTh NOHSATHSA: YHCIIOBOM HAOOp, Mepa
LHEHTPaIbHON TeHAEHIIUH (Mepa LIEHTPa), B TOM YHUCJIIE
cpeaHee apudMEeTHIECKOE, MeIaHa.




YcToMunBOCTE MEAUAHBI.
[IpakTtuyeckas pabora

«CpenHue 3HaUCHU.
HauOonbiliee 1 HauMeEHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha60pa.

Pa3zmax

OnucpIBaTh CTATUCTHYECKHUE JaHHBIE C TIOMOIIBIO
cpeaHero apu(pMeTHIecKoro U Meanansl. Pemarts
3aJ]a9H.

N3yyaTs cBOMCTBA CPEAHUX, B TOM YHCIIE C
TIOMOIIBIO IIUPPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HANOOJIBIIIEE U
HaMEHbIIIee 3HAYCHUS YUCIOBOTO MAaCcCHBA,
pasmax. PemaTtp 3axauu Ha BIOOp criocoba
OIMCAHUS TAHHBIX B COOTBETCTBUH C MPUPOIOH
JAHHBIX U TEJISIMHA UCCIICTOBAHHS

CnyqaﬁHa;I U3MCHYHUBOCTD

CiyyaiiHast ©'3MEHUHUBOCTh
(mpumepsr). YacToTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynmupoBka.

['ucrorpammei.
[TpakTrdeckas padora

«Cry4aiiHasi U3MEHYUBOCTbY

OcBauBaTh NOHSITUS: YACTOTA 3HAYCHUH B
MacCHBE JJaHHBIX, TPYIITUPOBKA JaHHBIX,
ructorpaMma. CTPOUTH U AaHAJTU3UPOBATH
THCTOTPaMMBbl, MOAOMPATH MOAXOISIINMA 11ar
rpynnupoBku. OcBauBaTh rpaduueckue
MPEJICTABIICHUS PA3HBIX BUJOB CIy4YalHOU
W3MEHUYMBOCTH, B TOM YHCJIE C MIOMOIIIBIO
1U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON pabOThHI

Brenenue B Teoputo rpados

I'pad, BepmmHa, pedpo.
[IpencraBienue 3a7a4u C
nomotisto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pébep u cymMmapHas
cTeneHp BepunH. Lens u

OcBauBaTth nousiTus: rpad, Bepmmna rpada, pedpo
rpada, cTernenp (BaJ€HTHOCTh BEPIIUHBI), IIETIh U
ITUKJT.

OcBauBaTh NOHATHSA: TTIYTh B rpade, dIepoB MyTh,

o0xon rpada, OpueHTUPOBAHHBIN Tpad.




nuki. [lyte B rpade.
[Ipencrasinenue o
cBsi3HOCTH Tpada. O6xo
rpada (3i1epoB MyTh).
[IpencraBnenue 06
OpPUEHTHPOBAHHBIX rpadax

Pemiare 3axa4M Ha IDIOMCK CYMMBbI CTEIEHEH
BepIIMH rpada, Ha MoucKk ob6xoaa rpada, Ha MOUCK
nyTeil B OPUEHTHUPOBAHHBIX Irpadax.

OcBauBaTh CrOCOOBI NPEICTABICHUS 3a7a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIeTTH, (PYHKIIMOHATIbHBIE COOTBETCTBHUSA)
Ha IpUMepax

BepOHTHOCTL Hn 9aCToTa

CITy4alHOTO COOBITHS

CityyaiiHbIi ONBIT U
Cly4aitHoe coOBITHE.
BepositHOoCTh 1M yacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX
COOBITHI B MPUPOAC U B
oOmrectBe. MoHeTa u
urpajgbHas KOCTh B TECOpUHU
BEPOSATHOCTEM.
[IpakTrueckas pabota

«Yacrora BBIITAJICHUA OPJIa»

OcBauBaTh MOHATHS: CIIYYaHBIN ONBIT U CIIy4aliHOE
coObITHE, MaJIOBEPOATHOE U MPaKTUYECKHU
JIOCTOBEPHOE COOBITHE.

M3y4aTh 3HAUUMOCTh MaJIOBEPOSITHBIX COOBITUN B
IpUPOJIe U OOIIECTBE HA BAXKHBIX MpUMepax (aBapuu,
HECUYACTHBIE CIIy4au, 3alIUTa IEPCOHAIBHOU
uH(pOopMaIy, epeaadya T1aHHbIX).

MN3yuath poJib KIIACCUYECKUX BEPOSITHOCTHBIX MOJICJIEN
(MoHeTa, UrpajibHasi KOCTh) B TEOPUM BEPOSATHOCTEM.
HabmaonaTh ¥ U3y4aTh 4acTOTY COOBITHI B TIPOCTHIX
HKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO IHU(PPOBHIX
PECYPCOB, B XOJI€ MPAKTUIECKON pabOThI

O0600mIeHME,

cucTeMaTHh3anusa 3HaHUH

[IpencraBnenue JaHHBIX.
OnucartenbHasi CTAaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IToBTOpPATH U3YyYCHHOE U BBICTPAUBATH CUCTEMY
3HAHUU.

PemiaTe 3a1aum Ha IpEeACTABICHUE U ONUCAHUE
JTAHHBIX C MIOMOIIBIO U3YYEHHBIX XapaAKTEPUCTHK.
OO0cykaaTh NpUMepbI CIyYailHBIX COOBITHH,




MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITH, UX POJH B IPUPOJIE U KUZHU
YeJI0BEKa

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME
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HaumenoBanue pazaena KonuuectBo
(TeMsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBneHue qaHHBIX.

OnucarenbHasi CTATUCTHKA.
CnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue uncnoBoro Habopa.

Crnyqaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmoaenu
TEOPUU BEPOSITHOCTE:

MOHCTA U UrpajibHasd KOCTb

IToBTOpPATH U3YyUYECHHOE U BHICTPAUBATH CUCTEMY
3HAHWUU.

PemaTh 3aaum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbIO0 U3YYEHHBIX XapaAKTEPUCTHUK.
PemaTh 3a7aum Ha npeACTaBICHUE TPYNITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CITyYaWHOW U3MEHYHUBOCTH.
Pemathb 3aga4um Ha onpeieICHUE YaCTOThI
CIIy4ailHBIX COOBITHI, 0OCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITH, MaJIOBEPOATHBIX U
MPaKTUYECKH JOCTOBEPHBIX CYYalHBIX COOBITHIA, X
pOJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucaresapbHag CTATUCTUKA.

PaccenBanne manHBIX

Otkiionenus. Jlucnepcus
YUCJIOBOTO HAabopa.
CranpapTHOE OTKIIOHEHUE
YHCJIOBOTO HAabopa.
JlnarpamMmbl paccenBaHUs

OcBauBaTh NOHATHS: AUCIICPCHA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIBb30BAaTh OTH XaPAKTCPUCTHUKHU
HJIs1 OIIMCAaHUS paCCCHUBAaHUA NaHHBIX.

BBII[BI/IFaTI) runoTe3nl 00 OTCYTCTBHUH HUJIN HAJINYHNHU
CBA3H I10 AuarpamMmam pacCCruBaHUA.

CTpOI/ITb AruarpaMmbl paCCCUBAHUS 110 UMCIOIINMCA
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIBIO KOMIIBIOTCPaA




MHuoXkecTBa

MHOX€CTBO, HOJMHOKECTBO.
Onepanuu Hax
MHOXECTBAMM:
00BeJUHEHHE,
nepeceyeHue, JOMOJHECHHE.
CaoiicTBa onepauuii Haj
MHOXECTBAMM:
NePEMECTUTEIIHHOE,
codeTaTesibHOE,
pacrpeeuTenbHOeE,
BKuTtoueHus. ['paduueckoe
IpEe/ICTaBIEHUEe MHOXECTB

OcBauBaThb NOHATHUSA MHOXECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamnum HaJl MHOKCCTBAMM:
06’beI[I/IHeHI/Ie, IEpEeCCUCHUC, NOIMMOJIHCHHC.
HMcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoab3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTABJICHUC
MHOJKCCTB IIPpU OIMMNCAHHUUN PCAJIBHBIX ITPOICCCOB U
SIBJICHI/IfI, IMpU pCIICHUH 3a1a1 U3 JPYIUux y‘IG6HBIX
npecaMeTOB U KYPCOB

BeposiTHOCTH ciiydalilHOTO

COOBITHUS

DneMeHTapHbIe COOBITHS.
Crnygaitabie COOBITHSI.
biaronpusgrcTByromme
AJIEMEHTapHBIC COOBITHS.
BepositHOCTH COOBITHIA.
OnBITH ¢ PAaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMHU COOBITUSIMH.

CrnydaiiHblii BEIOOD.
[MpakTuyeckas padora

«OMnBITEL C
PaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMHU
COOBITHSIMHU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHIA TTI0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

PemaThb 3ajauy Ha BEIYHUCIICHUE
BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU, B TOM YHUCJI€ C ITOMOIIBIO
KOMITBIOTEPA.

IIpoBoAUTH U U3Y4YATh ONBITHI C




PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU
COOBITHSAMH (C MCITOJIb30BAaHHEM MOHET,
UTPAJIbHBIX KOCTEH, IPYTUX MOJEINEH) B X0/1e
IPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa gepesa:
€AMHCTBEHHOCTb MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXKIY
YHCJIOM BEPIIUH U YHUCIOM
pé6ep. IlpaBuino yMHOXKEHUS

OcBauBaTth NOHATHS: JepeBO Kak rpad 06e3
IIUKJIa, BUCSYas BepliuHa (JUCT), BETBb JICPCBa,
nyTh B JIpEBE, AUAMETP JepPeBa.

N3yuaTh cBOICTBA JicpeBa: CYIIICCTBOBAHNE BUCSUCH
BEPIIHMHBI, CAMHCTBEHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMM, CBS3b MEK/y YHMCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTtp 3aa4u Ha TIOWCK U NTEPEUNCIICHNE TyTel

B JicpeBe, OIpeIeNIiCHIE YUCIa BEPIIUH Win pédep

B JIepeBe, 00X0]] OMHAPHOTO JepPEBa, B TOM YHUCIE C
PUMCHCHUEM TIPABUJIa YMHOKCHHSI

Cry4aitHpie COOBITHS

[IpoTuBOIONIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObenMHEeHNE U TIepeceYCHIE
coObITHii. HecoBmecTHbIE
coObITs. Dopmyna
CJIO’KEHUSI BEPOSTHOCTEM.
[IpaBuinO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSATHOCThH. HezaBucruMbIe

OcBauBaTh NOHATHSI: B3aHMHO TIPOTUBOIIOJIOKHBIC
COOBITHS, ONIepaIliy HaJl COOBITHUSAMHU, OOBETMHEHUE U
nepeceyeHue coObITHI, TuarpamMma Dinepa (Dnnepa—
BenHa), CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuath TEeopeMbl O BEPOSTHOCTU O0BEAUHEHUS
JBYX COOBITUH ((POPMYITBI CIOKEHHUS BEPOSTHOCTEH ).
Pematpb 3a1a4m, B TOM 4KCII€ TEKCTOBBIE 3a/1a41

Ha ONpPEe/ICICHUE BEPOSITHOCTEN OObEIUHEHUS U




coObrTus.  IlpencraBnenue
CIIy4alHOI'O0 DKCIIEpUMEHTA
B BHJIE JIEpEBa

nepeceveHrs COObITUI C TOMOILIBIO YUCIOBOU MPSMOIA,
nuarpamm Ditiepa, GopMyIbl CIOXKEHUS
BEPOSATHOCTEH.

OcBauBaTh  NOHATHS:  MPABWIO  YMHOXEHUS
BEPOSITHOCTEN, YCIOBHAsI BEPOSTHOCTH, HE3ABUCHMBIC
COOBITHSI IEPEBO CIIYHYaHOTO OMbITA.

H3yuaTsb cBoiicTBa (OnpeiesieHus1) He3aBUCHUMBIX
COOBITHIA.

Pemathb 3aga4m Ha onpe/ielICHUE U UCIIOJI30BAHHE
HE3aBUCUMBIX COOBITHH.

Pemiate 3aJa4M Ha IIOMCK BEPOSTHOCTEH, B TOM

qUCJIC YCJIOBHBIX, C HCIIOJIb30BAHUCM JCPCBA
cnyqaﬁﬂoro OIIbITa

O0o061IEeHNE,

cUCTeMaTHh3alyg 3HaHUH

[IpencraBneHue TaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padsl. BepositHOCTH
CIIy4aHOTO COOBITHSI.
DneMeHThl KOMOUHATOPHUKHU

IIoBTOPSATH H3YYECHHOE U BHICTPAUBATH CHCTEMY
3HaHUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX C MOMOIIbI0 U3YYECHHBIX XapaKTCPUCTHUK.

PemaTs 3agauu ¢ npumenenuem rpados. Pemarts
3a/1a4 Ha HAXO0XKJICHUE BEPOATHOCTHU CIIYy4aifHOTO
COOBITHSI TIO BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OMBITAX C PABHOBO3MOXXHBIMU
DIIEMEHTAPHBIMH COOBITHSIMU. PemaTs 3a1a4u Ha
HAXO0XICHUE BEPOATHOCTEN OOBEIUHEHUS U
NEPECEUCHUs COOBITHH, B TOM YHCJIE HE3aBUCUMBIX, C
UCIIOJIb30BaHNEM TpaUUECKUX TIPEICTABICHUNA U




JIEpeBa CIy4YarHOro OIIbITA.

O06o06menue,

CUCTEMaTHU3aUs 3HAHUU

[IpencraBneHue qaHHBIX.
OrnucarenbHas CTaTUCTUKA.
I'padwl. BepositHOCTH
CIIy4alHOT'O COOBITHSI.
OneMeHThl KOMOUHATOPUKHU

IToBTOpPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUH.

Pemats 3a1auun Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTEPUCTHUK.

Pemats 3agaum c npumeHenuem rpados. Pemartsb
3aJ]a4M Ha HAXO0XX/IEHHUE BEPOSTHOCTH CIIYy4aitHOTO
COOBITHS 110 BEPOSTHOCTSAM JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU. PemaTs 3a1a4u Ha
HAXOXJICHUE BEPOATHOCTEN OOBEIUHEHUS U
nepecevyeHus COObITUM, B TOM YKCIIE HE3aBUCUMBIX, C
UCIOJIb30BaHNEM TpadUueCKUX MPeICTABICHUN U
JIEpEBa CIYYaHOIrO OIIBITA.

Pematpb 3a1a4m Ha iepevynCIeHUE
KOMOUMHAIUH (4ucia IepecTaHOBOK, YUCIIA
COUETaHMI), Ha HAXOXKIEHUE BEPOSATHOCTEM
COOBITHI ¢ MPUMEHEHNEM KOMOWHATOPHUKH, B
TOM YHCJIE C UCIIOJIB30BAaHUEM TPEYTOJIbHUKA
[Tackansa

OBILEE KOJIMYECTBO
YACOB I1O
ITPOI PAMME
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OrmucareipHast CTATUCTHKA.
Onepanuu HajJ COOBITUSMH.

HezaBucuMocCcTh COOBITHIA

HaunmenoBanue paznena KonudecTBo
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. IMoBTOPATH H3yUyEeHHOE U BBICTPAUBATH CHCTEMY

3HAHWUU.
Pemats 3a1aumn Ha NpeICTaBIECHUE U ONMCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
OOBEMHEHUS U TIEpEeCeUeHUs COOBITUM, B TOM UHUCIIE
HE3aBUCHUMBIX, C UCTIOJIB30BaHUEM IpaduIeCcKUx
NPEACTABICHUN U IepEBA CIIyYailHOTO ONBITA.
Pemats 3a1a4m Ha iepevynciIeHUE

KOMOUMHAIUH (Yrcia IepecTaHOBOK, YUCIIA
COYETaHUI), Ha HAXOXXJAECHHUE BEPOSTHOCTEN
COOBITHH C MPUMEHEHHUEM KOMOMHATOPHKH, B

TOM YHCJI€ C UCIOJIb30BAHUEM TPEYrOJIbHUKA
[Tackansa

DneMeHTbl KOMOMHATOPUKU

[IepecTaHOBKH.

@axkropuan. CoyetaHuss u
YHUCJIO COYETAHUM.
TpeyronbHuK [Tackans.
[IpakTrnueckas pabota
«Bbruncnenue

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOPSII0UEHHAsI Tapa, TpoiKa 0OBbEKTOB,
NePECTaHOBKA, (haKTOPHAI YHCIIa, COUCTAHHUE, YUCIIO
coueTaHui, TpeyronbHuk [lackans.

Pemars 3aJa4u Ha

TPOEK,

nepevyucsaeHue

YOOPSAOYEHHBIX  Tap, MIEPEUNCIICHUE




BEPOSATHOCTEN c
UCII0JIb30BaHUEM
KOMOMHATOPHBIX (DYHKLMMA
AJEKTPOHHBIX TaOIUII»

NEPECTAaHOBOK M COYETAHUH AIIEMEHTOB Pa3INIHBIX
MHOKeCTB. PemiaThb 3ajauu Ha MpUMEHEHHE YHCTIa
coueTaHuil B airedpe (COKpalEHHOE YMHOXKEHHUE,
ounoM HeroTona).

Pemath, npuMeHsisi KOMOMHATOPHKY, 3a/1a4l Ha
BBIYMCIICHHE BEPOATHOCTEH, B TOM YHCIIE C
MIOMOIIIBIO SJIEKTPOHHBIX TaOJIHII B XO/1€
PaKTHYECKON pabOTHhI

FGOMeTpI/IIIGCKaSI
BCPOATHOCTD

I'eomeTrpuueckas
BEpOATHOCTh. CirydaliHbIN
BBIOOp TOYKHU U3 GUTYPHI Ha
IUIOCKOCTH, U3 OTpe3Ka, U3
JyTU OKPYKHOCTH

OcBauBaTh NOHATHE FGOMCTpH‘IGCKOﬁ
BCPOSATHOCTH. Pemath 3agaun Ha HaXO0XJICHUC
BCpOHTHOCTefI B OIIBITax, MPCACTABUMBIX KaK BLI60p
TOYCK M3 MHOTOYI'OJIbHHKA, Kpyra, OTpE3Ka WJIN OYyI'
OKPYKHOCTH, YUCJIOBOI'O ITIPOMCIKYTKA

Hcneiranusa bepayim

Hcnertanue. Ycnex u
Heynaya. Cepus
WCTIBITAHUH JI0 TIEPBOTO
ycrexa. Mcnibitanus
bepuymu. BeposatHoctu
cOOBITHII B cepuu
ucnblTanui beprymm.
[MpakTuyeckas padora
«HcnprTanus

bepnymnny»

OcBanBaTh NOHATHS : UCIIBITAHUE,
AIIEMEHTAPHOE COOBITHE B UCTIHITAHUU (YCIIEX U
HEey/a4ya), cepus UCIbITAHUHN, HACTYIUICHUE
NEepBOTro ycrnexa (Heyaauu), cepus UCIbITaHHM
bepuymu. PemaThb 3a1a4mM Ha HAXO0XK/JICHUE
BEPOSTHOCTEH COOBITHI B CEPUU UCIIBITAHUN JI0
IIEPBOT0 yCII€Xa, B TOM YHUCJE C IPUMEHECHUEM
(bOpMyITBI CyMMBI TE€OMETPUUYECKON TTPOTPECCHH.
Pemats 3a1aun Ha HAXOXKIEHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUU MCTIBITAHUN
bepHyin, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpeAEeIEHHOrO YKUCia YyCIEX0B B CEPUN UCTIBITAHUM




bepnyinu.

M3yuyath B X01€ NPAaKTHYECKO# padOThI, B TOM
YHCIIE C TOMOLIBI0 HU(PPOBBIX PECYPCOB, CBOMCTBA
BEPOSATHOCTHU B CEPUU UCHBITAaHUN bepHyinu

CiyvaiiHasi BeIMYMHA

CiyuaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSATHOCTEMN.
MareMaTtru4eckoe OKuaaHue
U JACTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTUYECKOI0 OKUIAaHUs
KaK TEOPETUYECKOTO
CpEIHEro 3HA4YCHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. U3mepenue
BEPOSATHOCTEN C MOMOILBIO
yacToT. [I[pumeHeHne 3akoHa
OOJIBIINX YHCEI

OcBouTH NOHATHS: ClIyyaliHas BEJIUYMHA, 3HAUCHHE
CJIy4aliHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSATHOCTEMN.

HN3yyaThb U 00CyKaaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKa, YUCIEHHOCTh HACETIEHNUS, IPyTHe
VU3MEHYUBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS B
KypCe CTaTUCTHKH ), MOAEIBHBIX CITy4YaiHBIX
BEJIMYUH, CBSI3aHHBIX CO CIIyYalHBIMHU OIbITAMU
(bpocaHnre MOHETBI, UTPATBHOW KOCTH, CO CIIy4ailHbIM
BBHIOOPOM H T. I1.).

OcBauBaThb NOHATHS: MATEMATUUECKOE OKUJIAHHE
CJIy4aillHOM BEJIMYMHBI KAK TEOPETUUECKOE CpPEAHEE
3HAYEHHE, JUCIICPCHS CIYyYaiHOM BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIOBOTO Habopa.

PemiaTp 32124 Ha BBIYMCIIEHUE MAaTEMAaTUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CITyYalHOU
BEJIMYMHBI 110 33ITAHHOMY PaCIPEICIICHUIO, B TOM
YUCIIE 3a71a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JOTEPESMH.

3HAKOMHUTBLCS C MATEMATUYECKUM OXKUJAHUEM U




JIUCIIEPCUEH HEKOTOPBIX PACIPEACIICHUM, B TOM YUCIIE
paclpeneseHus CIlyYalHOW BEJIUYHUHbBI «YUCIIO
YCIIEXOB» B CEPUHU UCIIBITAHUN bepHyiu.

CiyuaiiHasi BeIM4MHA

CiyuaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSATHOCTEHN.
MareMaThu4eckoe OKuaaHue
U IUCTIEPCUS CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTUYECKOI0 OKUAaHUs
KaK TEOPETUYECKOTO
CpEIHEero 3HA4YCHUS
BEJINYMHBI.

[TonsiTue o 3aKoHe OOIBIINX
yucen. U3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHne 3akoHa
OOJIBIINX YHCEI

OcBoUTH NOHATHS: ClTyyaliHas BEJIMYMHA, 3HAUCHHE
CJIy4aliHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSATHOCTEMN.

HN3y4aTh U 00CyKIaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKA, YUCIEHHOCTh HACETIEHNUs, IpyTHe
M3MEHUMBBIE BEJIMYMHBI, pACCMATPUBABIIMECS B
KypC€ CTaTUCTHUKH ), MOAEJBbHBIX CIyYalHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHKe MOHETBI, UTPAIBHON KOCTH, CO CITyYalHbIM
BBEIOOPOM U T. I1.).

OcBauBaTh NOHATHUSA: MATEMATUYECKOE OKUJAHUE
CIIy4alHOW BEIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYEHHE, JUCIICPCHS CIyYaiHOM BEJIMYMHBI KaK
aHaJIor AUCIIEPCUH YUCIOBOrO Habopa.

PemiaTp 32124 Ha BEIYMCIIEHHE MAaTEMAaTUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4YalHOU
BEJIMYMHBI 110 33ITaHHOMY PaCIpeIeICHUIO, B TOM
YHUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPEAMH.

3HAKOMHUTBLCH C MATEMATUYECKUM OKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHUM, B TOM YHCIIE




paclpenesieHus CIly4alHOU BEJIUYUHBI «YUCIIO
YCIIEXOB» B CEPUHU UCIBITAHUN bepHyiu.

CiyuaiiHasi BeJIMYMHA

CiyyaiiHasi BeIMYMHA U
pacrpeneneHue
BEPOSATHOCTEMN.
MaremaTnueckoe 0KUIaHue
U JACTIEPCUs CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTU4YECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEAHETr0 3HAYEHHUS
BEJINYMHBI.

[lonsiTue o 3aKoHe OOIBIINX
yucell. M3zmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHne 3aKkoHa
OOJIBIINX YHCEeI

OcBOMTH NOHATHA: CITyYaliHAs BEIMUMHA, 3HAUYCHHE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSATHOCTEH.

N3yuaTs u 00CyKAATH IPUMEPDHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHbIX BEIUYHH (POCT, BEC
YeJI0BEKa, YUCIECHHOCTh HACEJICHUS, IPyTue
M3MEHUMBBIE BEJIMYMHBI, PACCMATPUBABIIIMECS B
KypC€ CTaTUCTHUKHU ), MOJICJIbHBIX CIIyYaHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIbITAMU
(OpocaHKe MOHETHI, UTPAILHON KOCTH, CO CITyYalHBIM
BBIOOPOM U T. I1.).

OcBauBaTh NOHATHS: MATEMATUUECKOE OKUIAHHE
CJIy4alHOW BEJIIMYMHBI KAK TEOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS] CITyYalHON BEIIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOrO Habopa.

PemiaTp 32124 HAa BEIYMCIIEHUE MAaTEMAaTUYECKOTO
O’KUJAHUS U JUCIIEPCUU JUCKPETHOU CIIyYalHOU
BEJIMYKMHBI 110 33ITaHHOMY PacCIpeIeICHUIO, B TOM
YUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMHMTBHCS C MAaTEMaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHNM, B TOM YHCIIE
pacnpeiesieHUs CIy4alHOW BEJIMYUHBI «YHUCIIO0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.




M3y4yaTh 4acTOTy COOBITHS B TOBTOPSIOLIMUXCS
CJIyYalHBIX OIBITAX KAaK CIY4YaNHYIO BEIUUHHY.
3HAKOMHTBHCS C 3aKOHOM OOJIBIIUX YKceN (B popme
bepnyiiamn): npu 60JIbLIOM YKCIIE ONBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3aga4m Ha U3MEpEeHUE BEPOATHOCTEN C
MOMOIIBI0 YacToT. OOCYKIaTh POJIb 3aKOHA
0O0JIBIINX YKCeNl B 000CHOBAHUU YAaCTOTHOTO
METO/1a U3MEPEHUSI BEPOSTHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIITUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTH B U3MEHUNBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHUCET B IPUPOAE U
B )KM3HH YEJIOBEKA

O60061eHNE, KOHTPOJIb

10

[IpencraBneHue TaHHBIX.
OmnmcarelibHas CTaTUCTHKA.
BepostHOCTH Cl1y4yaiHOTO
COOBITHS. DIIEMEHTHI
koMOuHaTopuku. Ciy4aitHbie
BEJIMYMHBI U pacIipeiesICHUs

IloBTOPSATH H3YYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIX.

Pemats 3a1aun Ha HAXOXKJAECHHUE BEPOSITHOCTEMN
COOBITHIA, B TOM YHCJIE B OIIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00BETMHEHUS U TIEPECCUCHHS
COOBITUM, BBIYUCISATH BEPOATHOCTH B OMBITaX C
CEpUSAMU CIyYANHBIX UCIIBITAHUHN




OBLIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME
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