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IHNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mno mareMatuke is oOydaromuxcsa 5-9 kinaccoB B MAOY COIL
Ne6 r.HeBbsiHcka pazpaborana Ha ocHoe PI'OC OOO. B nporpamme 1mo mateMaTuke
YUTEHBI HJeU U moJjiokeHus KoHuenuuu pa3BUTHST MaTeMaTHYECKOro oOpa3oBaHUs B
Poccuiickon @enepanumu.

[IpeameToM MaTeMaTHKHU SIBISIIOTCS (YHIIaMEHTAJIbHBIE CTPYKTYPhl HAILIETO MHUPA
— TMPOCTpaHCTBEHHbIC (OPMBI M KOJIMYECTBEHHBbIC OTHOMICHHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHUS HAYYHBIX U IPUKJIAJIHBIX HeH). MaTeMaTnyeckue 3HaHUsI 00eCTIeunBaroT
[NIOHMMAHHUE IIPUHIMIIOB YCTPOMCTBA M WCIIOJIB30BaHHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE M HHTEPIPETALHIO COUUAIBHOW, 3KOHOMHUYECKOM, IOJUTHYECKOU
uH(pOpMaIK, a0T BO3MOXKHOCTH BBITIOJTHATh PACUETHI U COCTABIATH AJTOPUTMBI,
HAaXOMUTh W  TPUMEHATH  (OPMYJBI, BJIAJACTh MNPAKTUYECKUMH  NpUEMaMU
T€OMETPUICCKUX MU3MEPEHUI U TIOCTPOCHUH, YUTaTh WH(OPMAIHIO, TIPEICTABICHHYIO B
BUJIe¢ TaOnWil, auarpaMM H TpaduKOB, >KUTh B YCJIOBHUSIX HEOMPEACIEHHOCTH H
MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITUI.

N3yuenne mMareMaTtuku GOPMHUPYET Y OOYUAIOMIUXCS MAaTEeMATHUCCKUI CTHIIh
MBIIIUICHUS, TTPOSIBISIONIMIICS B OMPENEIEHHBIX YMCTBEHHBIX HaBblkax. OOyyaroiuecs
OCBAMBAIOT TAKHE MPUEMBI W METOJbl MBIIUICHUS, KAK WHAYKIUS W JEIyKUus,
000011IeHHEe Y KOHKpPETU3allusl, aHaJu3 U CUHTE3, KIAaCCU(PUKALMI U CUCTEMATHU3aIus,

abctparupoBanue 1 aHanorusa. OObEKThl MAaTEMaTUUYECKUX YMO3AKIIOUEHHM, MpaBuiia
UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUUECKHUX MMOCTPOEHUMN, CITOCOOCTBYIOT
BBIpAa0OTKE YMEHUS (POPMYITUPOBaATh, 0OOCHOBBIBATH U JIOKA3bIBATH CYKIACHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHEe. V3yueHne MaTreMaTuku obecrneurnBaeT
dhopMUpOBaHUE AITOPUTMUUECKON KOMIOHEHThI MBIIIUICHUS! U BOCIIUTAHUE YMEHUI
JNEWCTBOBATh 1O  3aJlaHHBIM  aJITOpPUTMaM, COBEPIICHCTBOBATHL M3BECTHBIE W
KOHCTPYHUPOBATh HOBBIE. B mporecce pelieHus 3a1a4 — OCHOBOM yueOHOM
NEATEIbHOCTH Ha YPOKAaX MaTeMaTUKH — PA3BUBAIOTCSA TBOpUYECKAs U MPUKJIAIHAS
CTOpPOHBI MbITUIeHU. O0ydeHne MareMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh Y
oOy4Jaronuxcsi TOYHy10, palliOHAIBHYI0 U MH(QOPMATHUBHYIO PeuYb, YMEHHE OTOMpPATh
HauboJee MOAXOMASIINE S3bIKOBBIC, CHMBOJIMYECKHE, TpapUUeCcCKue CpeACcTBa s
BBIPAKECHUS CYKJICHUU U

HArJISTHOTO UX ITPEJICTABJICHHUS.

[Ipn m3yyeHUM MaTeMaTHKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJaMH
MMO3HAHUS JEUCTBUTEIIBHOCTH, MPEICTABICHUSMHU O NMPEAMETE U METOJIaX MaTEMaTHKH,
UX OTJIWYUU OT METOJOB JPYTrMX €CTECTBEHHBIX W TyMaHUTApHBIX HaykK, 00
OCOOCHHOCTSIX MPUMEHEHHUSI MaTEeMATUKH JIJIS PEIICHUS HAYYHBIX U IPUKJIATHBIX 3a71a4.



[IpuoputeTHbIMU 1ETSIMH OOy4YEeHHUSI MaTremMaTuke B 5-9 Kiaccax SIBISIOTCS:
dbopMupoBaHUE IEHTPATBHBIX MaTEMaTUYECKUX TMOHSITHH (YHCIIO, BEIUUMHA,
reomeTpudeckas ¢Gurypa, HepeMeHHasl, BEPOSTHOCTh, (PYHKIIMSI), OOECIEeUUBAIOIINX
MPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMATUUECKOTO 00pa30BaHus O0yYarolIuXCs;

nojiBe/ieHne OOydYarolmuxcsi Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEeMAaTHKU U OKPYXAIOIEro MUpa, MOHUMAaHUE MATEeMAaTHKU KaK 4acTu
oOI1elt KyIbTYphI YEJIOBEUECTBA;

pa3BUTUE MHTEIUICKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yuarommxcs,
MMO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUYEHUIO MAaTEMAaTHKH;

dbopmupoBanrue (QyHKIIMOHATBHON MaTEMAaTHYECKONM TPAMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBIICHUS] MAaTEMATHUUYECKUX MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX JKMU3HECHHBIX CHUTYAIUSX W MPU U3YUYEHUU APYTUX YUYEOHBIX MPEIMETOB,
NpPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpPMYIUpOBATh HMX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MAaTeMaTUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKU ammapaT [ peHieHuss MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATh U OLICHUBATH MMOJYyUYEHHBIC PE3YyJIbTATHI.

OcCHOBHbBIE JIMHUU COJEpKaHUs NporpaMMbl IO MaTeMaThke B 5-9 kiaccax:
«HUucna u BeUKCIEHUND», «Anredpa» («ANredpanyeckue BhIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBay), «DyHkiun», «l'eomerpus» («I'eomerpuueckue ¢GUrypsl U HX
CBOMCTBaY,

«3MmepeHne TreoMeTpUuecKUX BeNUYHMH»), «BepodarHocTh W cratuctuka». JlaHHble
JMHUAU Pa3BUBAIOTCS MapajUieNIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOU JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOii, a B TECHOM KOHTAKT€ U B3aUMOJICUCTBUH.

ConepsxkaHue mMporpaMMbl IO MaTeMaTHKE, pacipenenéHHoe 10 rojgaM OOy4eHHs,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIIUIUATBLHBIM
BorpocaM  oOywaromuecsi — oOpaljaiuch  HEOJHOKpPAaTHO, UYTOOBI  OBJAJCHUE
MaTEMaTUYECKUMH TOHATUSIMH M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEIOBATEILHO U
MOCTYIATEIbHO, C COONIOJCHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYIO CHUCTEMY MaTeMaTUYeCKUX TMPEJCTaBICHUN OO0yYaromuxcs,
pacmupss 1 yriryossis e€, o0pa3ysi IpOYHble MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO Maremaruka sIBASETCS 00S3aTEIbHBIM yUEeOHBIM
MpeMETOM Ha YpOBHE OCHOBHOTO 001iero obpaszoBanus. B 5-9 knaccax maremaruka
TPaJULIMOHHO HW3YYaeTcs B paMKax CJIEAYIOIIUMX y4eOHBbIX KypcoB: B 5—6 Kiaccax —
Kypca
«Maremarnkay, B 7-9 kitaccax — KypcoB «Anredpay (BKITIOYas SJIEMEHTH CTATUCTUKU U
Teopun BepositHOcTel) U «['eomerpus». IIporpammoil Mo MareMaTuke BBOJIUTCS
CaMOCTOATENbHBIN yueOHbINH Kypc «BeposaTHOCTh U CTATUCTUKAY.

OO6miee 4uCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsI U3y4YeHUsS MaTeMaTuKH (0a30BBbIii
YPOBEHb) Ha YPOBHE OCHOBHOTO 00mIero ooOpazoBanus, — 952 waca: B 5 Kiacce —
170 gacoB (5 yacoB B Hejiento), B 6 kinacce — 170 yacoB (5 yacoB B HeJENI0), B 7 Kiacce
— 204 ygaca (6 gacoB B HeJen0), B 8 kitacce — 204 vaca (6 yacoB B Heflen0), B 9 kiacce
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— 204 yaca (6 yacoB B HEJIEJIO).



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

N3yueHne mMareMaTHKyd Ha YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl HAMPABIEHO
Ha JOCTIKEHHE OOYYalOIUMHUCS JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB OCBOCHUS YU€OHOTO MpeIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yJbTAThl  OCBOCHHMS  IpPOrpaMMbl IO  MaTEMAaTHKE
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHHE:

MPOSBJICHUEM HMHTEpPECa K MPOUIJIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTHIKEHUSM POCCHMCKUX MATEMAaTUKOB M POCCUNCKOMN
MAaTEMaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTWKEHUW B APYTHX HayKax H
MPUKJIAJAHBIX cepax;

2) rpaxkaaHcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH IpakJaHWHA U pealn3aliy ero Ipas,
NOPEJCTaBICHUEM O MaTeMAaTUYeCKUX OCHOBaX (YHKUMOHUPOBAHUS Pa3IUUYHBIX
CTPYKTYp, SBICHHH, TMpOLEAyp TpaKAaHCKOTOo o0ImiecTBa (HampuMmep, BHIOOPHI,
OMpOChI), TOTOBHOCTbIO K OOCYXIEHUIO JTHYECKUX MpoOJieM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM AOCTHKEHUN HAyKH, OCO3HAHHWEM Ba)>XKHOCTH MOpPAaJIbHO-
ATUYECKUX NPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWM MPaKTUYECKHX  3aJay
MaTE€MaTUYeCKOM  HANpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MAaTEMaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH JKM3HM JUIsl YCHEIIHOM Npo¢eCcCHOHAIbHOU
AESITENbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHAMBHUIYAIbHON TpaeKTOpUM OOpa3oBaHWs W >KU3HEHHBIX IJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLUMOHAJIBHOMY W JCTETHYCCKOMY  BOCIIPHSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJay, pEIICHUH, pPaCCyXJICHHH, YMEHUIO BHUJEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpHEHTAllMel B  JICATEIBHOCTM HAa  COBPEMEHHYK) CHCTEMY  Hay4HBIX
npeAcTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, MNPHUPOJLI U
oOlecTBa, TMMOHUMAaHUEM MaTeMaTUYECKOM HayKd Kak cQepbl 4YeJIOBEUYEeCKOU
NEATeIbHOCTH, OTAanoB €€ pa3BUTHUA M 3HAUYMMOCTH [JI1 Pa3BUTHS I[MBUIM3ALINH,
OBJIQJICHUEM S3BIKOM MAaTeMaTUKH M MaTEMaTHYEeCKON KYJIbTYpOW KakK CpeICTBOM
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OBJIaACHUCM HpOCTCfIIHHMH HaBBIKaMH I/ICCHeI[OBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) pusuyeckoe BocnuTaHMe, (POPMHPOBAHHE  KYJbTYPbl  310POBbA U
IMOLHMOHAJIBHOIO 0JIATONOIYYHSI:

TOTOBHOCTBIO IPUMEHSITh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 3/10pOBOTO 00pa3za KU3HU (370pOBOE MUTAaHUE, COAJAaHCUPOBAHHBIN PEXUM
3aHATHUA W OTAbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedexcuu, IpU3HAHUEM CBOETO IPpaBa Ha OMIMOKY M TaKOTO K€ IpaBa JIPyroro
YeJI0BEKa;

7) IK0JI0TH4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIIME HAa TPUMEHEHHE MaTeMaTHYeCKHUX 3HAHUM I pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIECH Cpe/ibl, TJIAHUPOBAHUS MMOCTYIIKOB U OI[EHKH UX
BO3MOXXHBIX TIOCJEACTBUM JUIsI OKPYXKAIOIIEH Cpellbl, OCO3HaHUEM TIJI00aJIbHOIO
XapakKTepa AKOJOTHUCCKUX IPOOJIeM U IyTeH UX PEIICHUS;

8) ajanranus K U3MEHAOIMIMMCH YCJIOBUSAM COLMAJIbHON M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBHSX HEONMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCM KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTUUYECKYIO JEATCIbHOCTb, B TOM YHCIIE YMEHHE
YUYUTBCA Y APYTUX JIIOJIeH, TpruoOpeTaTb B COBMECTHOW JESTEILHOCTH HOBBIC 3HAHMS,
HAaBBIKH M KOMIIETCHIIMU U3 OIbITA JPYTHX;

HE0OXOIMMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hnciie GOpMYIHPOBATH
U], TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCJIE pPaHEe HE U3BECTHBIX,
OCO3HaBaTh JME(MUIUTHI COOCTBEHHBIX 3HAHUN W KOMMETECHTHOCTEH, IIAHUPOBATh CBOE
pa3BUTHE;

CITIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMlI0 KaK BbI30B, TpPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIC
peuieHus W AecTBUs, (OPMYJIHpPOBATH W OIEHUBAaTH PUCKU U MOCIEICTBHUS,
(bOpMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBOEHHS HpOrpaMMbl IO MaTeMaTHKE HA YpPOBHE OCHOBHOTO
oOuiero oOpaszoBaHusi y oOyudaromierocss OyayT chHOpMHUPOBAHBI MeETaNpeaMETHBIE
pe3yJbTaThl, XapaKTEepPU3YIOIIMECs OBJAJACHUEM YHHMBEpPCAIbHBIMU MO3HABATEIbHBIMU
NEWCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU JCUCTBUSIMH U YHUBEPCATbHBIMU
PETYJIATUBHBIMU ICHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
ba3oBbie Jilornuyeckue aeiicTBUA:

BBIBISITH M XApPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXIy MOHATHSIMH, (OPMYIHPOBATH OMPEICICHUS
MOHSATHUM, YCTAaHABIWBAThH CYIICCTBCHHBIM TMpU3HAK KJIacCU(PUKAIMK, OCHOBaHUS
JUTs1 000OIICHUS U CPABHEHUSI, KPUTEPUH MIPOBOJIUMOTO aHAIN3a;

BOCIIPMHHUMATh, (GOPMYJIHMPOBATH U IPEOOPA30BBIBATh CYXKICHHUS: YTBEPAUTEIHHBIC
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U OTpHIATeIbHbIC, €IUHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC;

BBISIBIISITH MAaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TMPOTUBOPEUUS
B (akrtax, JaHHBIX, HAOJIOJEHUSX U YTBEPXKACHUAX, IMpeajaratb KpUTEpUU
JJIS1 BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTh BBIBOABI C  HCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

pa3buparh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEpXKACHUH  (IpsiMble |
OT NOPOTUBHOIO), MPOBOAMTH CAMOCTOSITENIBHO  HECIIOKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpAThH CHIOCO0 pelieHus y4eOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BEIOMpaTh Haubosee MOAXOASAIMNNA ¢ YYETOM CaMOCTOATEIBHO BBIJEICHHBIX
KPUTEPUEB).

Ba3oBble nccienoBarebcKkue 1eMCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KAaK HCCIAEAOBATENbCKUN WHCTPYMEHT TIO3HAHUS,
bopMyIUpOBaTh BOIPOCH, (GPUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3UIAI0, MHCHUE;

IIPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJBIIIOE HCCIEAOBAHWE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOSATEIIbHO (OPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI 10 pe3yJbTaTaM
MIPOBEICHHOTO HAOIOJCHUS, UCCIICIOBAHUS, OICHUBATH JTOCTOBEPHOCTH IMOYYCHHBIX
PE3yNhTATOB, BHIBOJIOB M 000OIIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKXKe BBIJIBUTaTh
MIPEATOI0KEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ nngopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh  MHGPOPMALIMM,  JaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHS 33/1a4U;

BbIOMpATh,  AHAJIM3UPOBaTh,  CHUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM IMpeICTaBICHHUS;

BbIOMpaTh PopMy IpencTaBiIeHHs] HHPOPMALMK U WILTIOCTPUPOBATh peLIacMble
3aJjauM CXeMaMHM, JuarpaMmmMamu, HHOUM rpauKoil 1 uX KOMOUHAIUSIMU;

OLICHUBATh HAJEXKHOCTh MH(POPMALMK N0 KPUTEPUAM, NPEIIOKEHHBIM yUUTEIEM
Win ¢HOpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHUKaTHMBHBIC YHUBEpPCAJbHbIE Y4eOHbIC NCCTBHS:

BOCHIPUHUMATh U (POPMYJIHPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSIMU H
OeaIsaMu O6IHCHI/I$I, sSICHO, TOYHO, I'PaMOTHO BbIpAKaTb CBOXO TOYKY 3pPpCHHA B YCTHBIX
U IIHMCBMCHHBIX  TCKCTax, AaBaThb INOACHCHUA nmo Xoay pCuHICHUA  3a14a4u,
KOMMCHTHUPOBATDH
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MOJTyYEHHBIN Pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3a/JaBaTb BOMPOCHl MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3aJauM, BbICKa3bIBaTh WUJEH, HAIICJICHHbIE HA TOUCK peIleHus,
COMOCTAaBIISAITh CBOM CYXKICHUS C CYXACHUSAMHU JPYTUX YYaCTHHUKOB JUaiora,
OoOHapy’KHUBaTh pa3JIMUUE U CXOJCTBO MO3ULMUN, B KOPPEKTHOU (hopme PopMyIHpoOBaTh
pa3HoriIacus, CBOM BO3PAKEHUS;

OPEICTaBISITh PE3yJbTaThl pEHICHUs 3a/ayl, SKCIIEPUMEHTa, HCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaTr BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3eHTALNN U OCOOCHHOCTEH ayAUTOPHH;

MOHUMAaTh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUIyaIbHOU
paboThI MpU PEIICHUH YYEOHBIX MAaTEMAaTUUECKUX 3a]1aY;

OPUHAMATh 1€Jb COBMECTHOH JAESITENbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM pabOThI, pactpeiessiTh BUIbI PabOT, JOrOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yJibTaT padoThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIeHUs, OOMEH MHEHHUSIMH,
MO3TOBBIC MITYPMBl M JAPYTHE), BBHIMOJHITH CBOIO 4YacTh PabOTHl M KOOPAMHUPOBATH
CBOM JIEUCTBUS C IPYTUMH YJICHAMH KOMAaHJbI, OLIEHUBATh KaueCTBO CBOETO BKJIA/a B
OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHble YHHBeEpPCaJIbHbIE Y4eOHbIE eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3aJayu (WJIH €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUs C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAapUAHTHI PEIICHUN C y4ETOM
HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIB:

BJAJIeTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3ysbTara
pELIeHHs] MaTeMaTUYEeCKOM 3aauH;

OPEIBUIETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HMKHYTh IpH pPEIICHUU 3a/1ayd,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAMJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JE€ATEIbHOCTH IIOCTABICHHOM LEIU U
YCIOBHSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHS] WM HEJAOCTHUKEHUS LENH, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE PE3yabTaThl OCBOECHHUS MPOrPaMMbl [0 MATEMATHUKE IMPEICTABICHbI
Mo rojamM oOyd4YeHHUs B CICAYIOIIMX paslefiax MporpaMMbl B paMKax OTIEIbHBIX
y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaremaTtuka», B 7-9 Kiaccax — KypcoB
«Anrebpay,
«I'eomeTpus», « BEposSTHOCTB U CTaTUCTUKAY.
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OEJEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOTI'O KYPCA
«MATEMATHKA» B 5-6 KTACCAX

HOACHUTEJIBHASA 3AIITMCKA

[IpuoputeTHBIMU TIETSIMM OOyYEeHHUSI MaTremMaTuke B 5—0 Kiaccax SIBJISIOTCS:
poJ0JDKeHNEe (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHATHHA (YHCIIO,
BEJIMUMHA, TreoMeTpuyeckas (Qurypa), oOecrneunBalOINX MNPEEMCTBEHHOCTh U

MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00yUaIOIUXCS;

pPa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CIOCOOHOCTEM 0O0yuaromuxcs,
[M03HABATEIbHOW AKTHUBHOCTH, HMCCIICIOBATEIbCKUX YMEHUW, HHTEPECA K H3YyUYECHUIO
MAaTEMaTHKH;

nojABeJeHHEe OOyYarolmMXcsl Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTHUKU U OKPYKaIOIIEeTo MUPa;

dbopmupoBanre (DYHKIIMOHATLHON MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTEeMaTHYEeCKUE€ OOBEKThI B pPEAIbHBIX JKU3HCHHBIX CHUTYAIUSX,
IIPUMEHATh OCBOCHHBIE YMEHUS Ul PEIIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/ady,
MHTEPIPETUPOBATh TOJYUYEHHBIE PE3YJbTaThl M OIEHWBAaTh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYALUU.

OcHOBHBIE JIMHHM COJEpKaHUsA Kypca MaremMaTuku B 5-60 Kiaccax —
apuMEeTHYEeCKass ¥ TeOMETPHUECKasi, KOTOPhIE Pa3BUBAIOTCS MapajUIeIbHO, Kaxmas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JPYyTOH,
a B TECHOM KOHTAaKT€ U B3aMMOJECUCTBUHU. Takke B Kypce€ MAaTEMATHUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alIreOpbl U ONKUCATEIbHON CTATUCTUKU.

N3yuenue apudmernueckoro marepuana HAYMHAETCA CO CHCTEMaTH3alud H
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHUCIIAX, MOTYYEHHBIX HA YPOBHE HAYAJIBHOT'O OOIIIETO
oOpa3zoBanus. [Ipm 3TOM COBEpPIICHCTBOBAHWE BBIYUCIUTEIBHONH TEXHUKH U
dbopMHpOBaHHWE HOBBIX TEOPETUYECKUX 3HAHMM  COYETAETCS C  pPa3BUTHUEM
BBIYMCIIUTENBHON KYJbTYpPhl, B YaCTHOCTH C OOyYEHHEM MPOCTEUIINM MpUEMAM
NPUKUJIKUA W OIEHKKM PE3YJbTATOB BBIUMCIEHUNW. H3yueHHe HaTypalbHBIX YHUCEN

poJIoKaeTcs B 6 Kilacce 3HaKOMCTBOM C HayaJbHBIMU MOHATHSIMU TEOPUU

nenumocty. Havano u3yueHust OObIKHOBEHHBIX U AECSITUYHBIX IPOOEil OTHECEHO K 5

KJ1accy. DTO MEPBBIH 3Tall B OCBOCHUH JIPOOEH, KOT]a IPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU UJICSIMH, TIOHATUSIMH TeMBI. [Ipr 3TOM paccMOTpeHre 0OOBIKHOBEHHBIX
npo0eli B MOTHOM 00BbEME MPEIIECTBYET U3YUCHHIO JECATUUHBIX APOOEH, 4To
11€71€CO00pa3HO ¢ TOUKHU 3PEHUS JOTUKHA M3JI0KEHUS YMCIIOBOM JIMHUU, KOTJa MpaBuia
JNEUCTBUI C NECATUYHBIMU APOOSIMH MOKHO OOOCHOBATh YK€ HM3BECTHBIMU
QITOPUTMAaMH BBITIOJIHEHUS JIEUCTBUM C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C
JECATUIHBIMHA JPOOSIMU PACIIMPUT BOSMOKHOCTH TSI TIOHUMAHUS 00YyYJaronuMuUCs
MIPUKJIATHOIO TPUMEHEHHSI HOBOM 3alIUCU MPU U3YYEHHUHU JPYTUX NPEAMETOB U TIPH
MPAKTUYECKOM HCTONb30BaHuu. K 6 Kitaccy OTHECEH BTOPOIL 3Tal B M3y4eHUU IPOOEH,
/i€ MPOUCXOAUT COBEPIIICHCTBOBAHUE HABBIKOB CPABHEHUS U MPe0oOpa3zoBaHus ApoOei,
OCBOCHME HOBBIX BBIUUCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIICHUM,
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3HAYEHUN BBIPAXKEHUHM, COAEpPXKAIMX M OOBIKHOBEHHBIE, W JECATUYHBIE JApPOOH,
YCTaHOBJICHHUE CBSI3€M MEX]ly HUMHU, PACCMOTPEHHUE MPUEMOB PEIlIeHUs 3a7a4 Ha JIpoOu.
B nauane 6 kiiacca npoucXOAUT 3HAKOMCTBO C MTOHATHEM IPOIICHTA.

OCOOEHHOCTBIO U3YUYEHHUS TIOJOKUTENBHBIX U OTPHUIIATENIHBIX YUCET SBISIETCA TO, YTO
OHM TaKX€ MOTyT pPAacCMaTpUBaTBCA B HECKOJBKO J3TanoB. B 6 kiacce B Hayaie
nzydeHus: tembl «llonoXHUTENbHBIE M OTPULIATENIBHBIE YHMCIIa» BBIIEISETCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIATENbHBIMU YHUCIAMHU
U JIEUCTBUSMU C TOJOKUTEIbHBIMU U OTPULIATEIbHBIMUA YMCIaMU ITPOMCXOJUT HA OCHOBE
COAEPIKATENIbHOIO  MOAXO0JA. OTO IO3BOJISIET HA JOCTYIIHOM YpPOBHE II03HAaKOMMTH
00yyYaroIuxcs NPaKTUYECKA CO BCEMH OCHOBHBIMHU IOHATUSAMH TEMbBI, B TOM YHCIIE
M ¢ TMpaBUJaMU 3HAKOB IPU BHIMOJHEHUH apudMeTHdecKux neicTBuil. M3yueHue
PaLMOHATIBHBIX YMCEJI Ha 9TOM HE 3aKOHYMTCS, a OyJeT MPOAOIDKEHO B Kypce anreOpsl 7
KJracca.

IIpu oOyueHMM pelIeHHI0 TEKCTOBBIX 3a7ady B 5—0 Kiaccax HCIOJIb3YIOTCA
apupmeTndeckue npuémsl pereHus. [Ipu oTpaboTke BHIUUCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMATPUBAIOTCS TEKCTOBBIE 3a/lauyd CIEAYIOIIMX BHJAOB: 3a/Jaud Ha
JIBUKEHUE, HA YaCTH, HA MOKYIIKH, HAa pa0OTy U MPOU3BOJUTEIBHOCTD, HA POLEHTHI, HA
OTHOUIEHUS! U nponopuuu. OOydaronyecss 3HAKOMSTCA ¢ NpUEMaMH pPEIIeHUs 3a]ad
nepebopoM  BO3MOKHBIX  BAapWaHTOB, ywarcs paboTath ¢  uH(pOpMmaIueH,
MpeCTaBICHHON B (popMe TaOJIUI] WIK THUArPaAMM.

B mporpamme yueOGHOro kypca «MaremMaruka» TpenycCMOTPEHO (OpMUPOBAHUE
MPOIEJEBTUYECKUX aNredpandeckux MpeAcTaBieHuil. BykBa Kak CHMBOJI HEKOTOPOIO
yyciaa B 3aBUCUMOCTH OT MAaTeMaTHYECKOrO KOHTEKCTa BBOJUTCS IOCTEIEHHO.
bykBeHHasi CHMBOJIMKA IMIMPOKO MCHOJB3YETCA MPEXKAE BCEro JUIsl 3allCH OOIIMX
YTBEPXKJIECHUH W  NpeyIoKeHUuH, ¢GopMys, B YaCTHOCTH [UIsl  BBIUMUCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIISD YUCIIA.

B mporpamme yueGHOoro kypca «MartemaTuka» NpeICTaBlI€HA HarjsgHas
reOMEeTpHsi, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300pA3UTENBHBIX YMEHUI. DTO Ba)KHBIM 3Tal B U3yYEHUH T'€OMETPHH,
KOTOPBIM  OCYWIECTBJISETCA HA HAIJSAIHO-IIPAKTHYECKOM  YPOBHE,  ONUPAETCS
Ha HarJSIHO-O0Opa3Hoe MbIIUIeHHE oOywaroumxcsa. boinblias poiib  OTBOJUTCS
MPAKTUYECKOHN JEeATENBHOCTH, ONBITY, SKCIIEPUMEHTY, MOiesinpoBaHuto. O0yydaroniecs
3HAKOMSTCS ¢ TEOMETPUYECKUMHU (PUTypaMu Ha IUIOCKOCTH U B IMPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOH(PUTYpauusiMH, ydaTcsi H300pakaTb WX Ha HEJIMHOBAaHHOM U
KJIeT4aToM Oymare, paccMaTpHUBAIOT UX IpocTeiiue cBoMcTBa. B mporecce nzyueHus
HATJISAHOW TeOMETPUU 3HAHUS, MOJydYeHHbIEe O0OyYaloIMMUCS Ha ypOBHE HAaYaJIbHOTO
oOurero o0pa3oBaHMsl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yyeOHOMY TUIaHy B 5—6 Kilaccax M3y4yaeTcsi MHTErPUPOBAHHBIN TIpeIMET
«Marematrkay, KOTOPBIM BKIIOUAET apUPMETHUYECKUN MaTepHal M HATJSIHYIO
TrE€OMETPUIO, a TAKXKE MPONEAEBTUUECKUE CBEACHUS U3 alreOpbl, 3JIEMEHThI JIOTUKH U
Hayaja OMuCcaTeIbHON CTATUCTHKHU.

OG1iee yuciIo 4acoB, peKOMEHIOBAaHHBIX ISl U3YUeHUs] MaTeMaTuku, — 340 4acoB:
B 5 wiacce — 170 yacoB (5 uwacoB B Hezaento), B 6 kiacce — 170 dacoB (5 yacoB B
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COAEPKAHUE OBYUEHUA
5 KIIACC

HartypajnbHble 4uc/Ia U HYJIb

Harypanenoe wumcno. Psn nHarypanbabix uymcen. Yucino 0. WM3o0paxenue
HaTypaJIbHBIX YMCEN TOUKAMU Ha KOOPJIMHATHOU (YHUCITIOBOM) MIPSIMOM.

[TosuunonHas cucreMa cyuclieHUs. Pumckas HyMepamus Kak IPUMED
HEIO3UIMOHHON CUCTEMBI CUUCIIEHUS. [[ecaTnuHas cucTeMa CUUCIICHMS.

CpaBHeHUE HATYpaJbHBIX YHCEN, CPAaBHEHUE HATYpaJIbHBIX YHCEI C HYJEM.
Crnioco0b1 cpaBHeHUs. OKpyTIeHUE HATYpPaTbHBIX YUCEIL.

CnoxeHre HaTypallbHbIX YUCEJ, CBOMCTBO HYJIS MPU CJIOKEHUHU. BbhlunTaHne Kak
JeiicTBUEe, O0OpaTHOE CJIOKEHUI0. YMHOXKEHUE HATypalbHBIX YMCEJ, CBOMCTBA HYJS U
CAUHUIIBI TpU yMHOXeHuu. JleneHue kak JedcTBUE, OOpaTHOE YMHOXXEHHUIO.
KomnoHeHTs! neicTBUl, CBA3b MeXay HUMU. [IpoBepka pe3ynbraTa apupMeTHIeCKOro
nevictBus. llepemecTUTeNlbHOE UM COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHHS M
YMHOKEHHUSI, pacIpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnonb3zoBanne OykB 111 00O3HAUYEHMsS] HEU3BECTHOTO KOMIIOHEHTA U 3allUCHU
CBOMCTB apr(hMETUUECKUX JACHCTBUIM.

JlenuTenu v KpaTHbIE YMCIIA, PAa3I0KEHUE HA MHOXUTENH. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenp ¢ HaTypaldbHBIM NOKa3aTEIEM. 3allMCh YUCJIA B BUJE CYMMBI pa3psaHbIX
CJIaraeMaiX.

UucnoBoe BblpakeHHE. BpIUKCIIEHHE 3HAYEHUN YUCIOBBIX BBIPAKEHUMN, TOPSIOK
BBINIOJIHEHUSL JEUCTBUU. VICIONb30BaHKWE IIPU BBIYUCIICHUSX IEPEMECTUTEIIBHOTO H
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKE€HHSI M YMHOXEHUS, PacHpeleauTeIbHOrO
CBOWMCTBA YMHOXEHHS.

Jpoon
[IpencraBienne o Apodu Kak crocode 3amucy 4acTh BeMMuuHBL. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble U HempaBWwIbHBIC ApoOH. CMmemranHas IpoOb, MPEICTaBICHUE
CMEIIaHHOW ApoOM B BHUJAE HENPABWIBHOW APOOM M BBIACICHHE LEJNOW YacTH 4ucia
W3 HenpaBWIbHOM ApoOu. M3o0pakeHwe apoOei TouykaMHd Ha YHCJIOBOM MPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpamenue apoOei. IlpuBeaeHue npoOu K HOBOMY
3HaMmeHareno. CpaBHeHUE ApoOeil.

CnoxxeHre YW BbIUMTAHHE IpoOed. YMHOXKEHUE W JeJeHue JpoOed, B3auMHO-
obpatHbie Apodu. HaxoxaeHrne 4acTy 1ejIoro U LeJIoro Mo €ro YacTH.

Hecstuunas 3anuch apoOeit. IlpencraBrnenue necsaTUYHOM npoOW B BHJE
O0ObIKHOBEHHOH. M300pakeHune AECATUYHBIX APOOEH TOUYKAMU Ha YHUCIOBOM HPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApubdmMernueckne NEUCTBUSI C NECATUYHBIMHU ApoOsiMu. OKpyTIeHUE NeCITHUHBIX
IpoOei.
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PelieHue TeKCTOBBIX 3a7a4

Pemienne TeKCTOBBIX 3adad apuMETHUECKUM CIOCOOOM. PellleHne jgoruueckux
3amad. Pemenue 3amay mepeOoOpoM BceX BO3MOXKHBIX BapwaHTOB. Mcmonb3oBaHue
IIPH PEIICHUH 3a/1a4 TaOJIUIl U CXEM.

Pemenune 3agau, cogepaimx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJWHUIBI U3MEpPEHUSA: MAacChl,
00BEMa, IIEHBI, PACCTOSTHHSI, BpEMEHHU, CKOPOCTH. CBsI3b MEXTY €IUHUIIAMHA U3MEPEHUS
KaK10M BEJIMYUHBI.

Perrenre 0CHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUC TaOJINII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsoasie npencraBnenus o ¢purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, YroJj, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmoi, ocTpsii,
TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Kka, METpUYECKME €IMHHULUbI JUIMHBL. JJIMHA JOMaHOU, NEepUuMeETp
MHOI'OYTroJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harmsimaple mpencrtaBiaeHuss o (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIBHHK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJILHUK, O PABEHCTBE QUTYP.

N3obpaxkenne ¢uryp, B TOM uucie Ha kietdator Oymare. IlocTtpoenue
KOH(pUrypanuii u3 4acTtedl MNpsSMON, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KIIETYaTON
Oymare. Mcniosnb30BaHie CBOMCTB CTOPOH H YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tmomane NPSIMOYTOJIbHUKA U MHOT'OYT'OJIBHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJHHUKOB, B TOM 4HcCIe (Uryp, M300paKEHHBIX Ha KJIET4aTol Oymare.
EnvnHuibel n3Mepenus 1I0aim.

Harmsinaele mpencraBieHrs O MNPOCTPAHCTBEHHBIX (GUTYypax: MPSIMOYTOIbHBIH
napajuenenunen, Kyo, MHOrorpanHuku. M3o00paxxeHne npocTelimx MHOrOrpaHHUKOB.
Pa3Béptkn ky0a u mapamienenunena. Co3gaHve Mopelied MHOTOTPaHHUKOB (U3
OyMaru, IpOBOJIOKH, TUIACTUJINHA U IPYTUX MATEPHUAITIOB).

OO0BEM MpsAMOYTONBHOTO Mapajuienenumnena, Kyoa. Equaune usmepenus oobEma.

6 KIIACC

HartypajabHblie unciaa

Apudmernyeckue JEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMM  YHUCJIaMHU.
YucnoBble BhIpaXEHUs, MOPAIOK JAEHCTBUM, UCIOJb30BaHUE CKOOOK. Mcmoiab3oBaHue
[IPU BBIYUCIICHUSAX IEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXEHUS U
YMHOXKEHUS, PaCHpeIeIUTEeIIbHOTO CBOMCTBA YMHOXEHUS. OKpyIJIEeHHE HATypajbHbIX
YHUCEeN.

JlenuTenun W KpaTHbIE 4uUCIa, HAUOOJBIIMK OOUMNA JEIUTEIh W HaUMEHbIIEe
obmiee kpaTHoe. JleTuMOCTh CyMMBI U IPOU3BEICHUS. J{efeHne ¢ 0CTaTKOM.

17



Jpodu
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalieHue apooeil.

CpaBHeHue u ymnopsigouuBaHue napoOeii. PemieHue 3amady Ha HaXO0XKIACHUE YacTU
OT IEJOT0 W IEJOoro mo ero 4actu. JIpoOHoe YuciIo Kak pe3yiabTaT JCJICHHUS.
[IpencraBnenue AecATUYHON JIpoOU B BHUJI€ OOBIKHOBEHHON JpoOM U BO3MOXKHOCTH
MpeCTaBIeHUs] OOBIKHOBEHHOW 1poOu B BHJE AecATUYHOM. JlecsaTuuHbie npodu u
MeTpUYecKasi cuctemMa mep. ApupMeTHYecKue JEWCTBHUSI U YHUCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. JlemeHne B JaHHOM  OTHOIIEHWH. Macmrad, nponopwus.
[IpumeHenune nponopurii Ipy PEUIEHUH 3a/1a4.

[Tonarue npoueHta. BplunciieHHEe NPOLIEHTa OT BEJIMYMHBI M BEJIWYUHBI MO €€
MPOIIEHTY. BbIpa)keHHWE TMPOIEHTOB JECATUYHBIMU JpoOsmu. Pemienne 3amau
Ha MPOIEHTHI. BbIpaxkeHuEe OTHOIICHUS! BEJIMUUH B IIPOLICHTAX.

IHosi0:)kUTENbHBIE U OTPUIIATEIbHBIE YHCJIA

[TomoxurenbHple W oTpuuareinbHble yucna. lLlensie uncma. Moaynp dwmcina,
reoMeTpuueckass HMHTEpOpeTanus MoAyJs uucia. M3o0paxeHue 4yucen Ha
KOOPJAWMHATHOM  mpsMOM.  YHMCIOBBIE  ITPOMEKYTKH. CpaBHeHHE  4YHCEIL.
Apudmernyeckue ACHCTBHS C TOJOXKUTEILHBIMUA U OTPUIIATSILHBIMUA YHUCIIAMH.

[IpssmoyrosibHasi cucremMa KOOpJIMHAT Ha IUIOCKOCTH. KoopaumHatel TOUYKH
Ha MJIOCKOCTH, abciucca u opauHata. [loctpoeHue Toyek U GUryp Ha KOOpIAUHATHOM
IUIOCKOCTH.

BykBeHHBbIE BBIpAKeHHS

[Ipumenenue OyKB HJisi 3allMCHM MaT€MAaTUYECKHX BBIPAKCHUM W MPEJI0KEHUU.
CpoiictBa apudMeTHYeCKHX JACHUCTBUN. bDyKBEHHBIE BBIPAKEHUS W  YHCIOBBIC
MOJCTAHOBKU. bDYyKBEHHBIE pPAaBEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynbl, GopMysbl MEpUMETpa U IUIOIIAAM TMPSAMOYTOJIbHUKA, KBajpaTa, o0bEMa
napajijiesienunena u Kyoa.

Penienye TeKCTOBBIX 3a7a4

Pemiennie TEKCTOBBIX 3amad apupMeTHUUECKUM crocoOoM. PelieHue JOrndeckux
3ama4. Pemenne 3ama4y mepebopoM BCeX BO3MOKHBIX BAPHAHTOB.

Pemenue 3amau, cogepkaliyux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIWYHUHBI: CKOPOCTh,
BpEMs, PACCTOSIHUE, I1I€HAa, KOJMYECTBO, CTOMMOCTh, MPOU3BOIAUTEIBLHOCTh, BpEMS,
00béM paboThl. EAMHUIIBI M3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTh. CBsI3b MEXY €IMHUILIAMHU U3MEPEHUS KaXKI0M BEITUYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUICHWEM, IPOIMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIIICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOILICHTHI.

OueHka W TpUKHUIAKA, OKpyrieHue pesyibrara. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH 10 YCJIOBHIO 3aJ1a4H.

[IpencraBienrie JaHHBIX C TOMOINBI0 Tabmun W guarpamm. Croi0yaTsie
JUarpaMMbl: YTEHUE U TOCTpOeHUE. UTeHNE KPYroBbIX JUarpaMm.
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Harnsiinas reomerpusi

Harnsnuele npencraBinenus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, yroj, JOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb,
KpYT.

B3anmHOe pacronoxeHue IByX NPSIMBIX Ha IJIOCKOCTH, MapaJICIbHBIE MPSMBIE,
NEPHEHIUKYJISIpHbIE TpsiMble. 3MepeHue paccTOosSHUIl: MEXIy IBYyMsS TOYKAMH, OT
TOYKH J10 IPSIMOM, JITTMHA MapIIpyTa Ha KBAaAPAaTHOM CETKE.

N3mepeHne u mMoCTpoeHHWE yIVIOB C TMOMOIIBK  TpaHCHopTupa. Bujbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IpUMEpPHI YEThIPEXYTOJILHUKOB.
[IpsAMOYTOJIBHUK, KBaJApaT: MCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, JHArOHAJIEH.
N3o0paxkeHne reoMeTpuyeckux (uryp Ha HEITMHOBAHHOW OyMare ¢ UCIOJIb30BaHUEM
IUPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTyaTon Oymare.

[Tepumerp mHoroyronpHUKA. [loHATHE MWIOMAanU (QUTYPHI, CIUHUIBI U3MEPCHUS
wiomanu. [pubmmkénnoe n3aMepenue miomanm Guryp, B TOM 4MCiIe Ha KBaJpaTHON
cetke. [IpubnmxEHHOE U3MEpEeHHEe JUIMHBI OKPY>KHOCTH, TIIOLIAANA KpyTa.

CummeTpusi:  LEHTpallbHas, oOceBas W 3€pKaJbHas

cummeTpu. [locTpoeHre CUMMETPUYHBIX QUTYD.

Harmsinaeie mpencTaBieHus 0 IPOCTPAaHCTBEHHBIX (PUTypax: mapayieenuren,
KyO, mpu3Ma, TupaMmuaa, KOHyc, MUIMHID, ap u chepa. N3o0paxenue
IpOCTpaHCTBEHHBIX puryp. [Ipumeps! pa3BEPTOK MHOTOIPAHHUKOB, LIMJIMH]IPA U
koHyca. Co3ganue Mojeneil mpocTpaHCTBEHHBIX GUryp (13 Oymaru, mpoBOJIOKH,
TUTACTUIIMHA U APYTUX MaTEPHUAIIOB).

[Tonatue oO0BEMa, eauHUIBI uU3MepeHus o0bEMa. OOBEM MNPAMOYTOJBHOTO
napajiesnenunena, Kyoa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yJbTaThl OCBOCHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucaa v BIYMCICHUSA

[TonumaTe U MpPaBUIBHO YHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypajIbHBIMU
yuciaaMu, OOIKHOBEHHBIMU U IECITUYHBIMU APOOSIMH.

CpaBHUBATh M YNOPSIOYMBATH HATYpaIbHbIE YKCIIA, CPABHUBATH B MPOCTEHUIIMX
Cily4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC JPOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOUN (YMCIOBOM) MPSIMOM C COOTBETCTBYIOLIUM
el ynuciaoM u n3o0pakaTh HaTypaJbHBIE YKCIIAa TOYKAMU Ha KOOPJIWHATHOMN (YMCIOBOH)
MPSIMO.

Boimonuate  apudmernueckue  IEUCTBUS ¢ HATypajbHBIMM  YHUCJIAMH,
C OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BoinoaHsaTh MIPOBEPKY, MPUKUIKY pe3yJibTara

BbIYUCIIEHUN. OKPYTJISATh HATYpaIbHbIE YHCIA.
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Pemenne TekcToBbIX 32124

Pemarp TekcToBble 3amaud  apupMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPraHHW30BaHHOTO KOHEYHOTO 1epedopa BcexX BO3MOKHBIX BApPHAHTOB.

Pemars 3amaum, coaepkaniue 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBL: CKOPOCTB,
BpEMsI, pACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alMCH, CXEMbl, TaOJWLbI, 0003HAYEHUS MPU PEIICHUU
3a/1a4.

ITonp30BaTbCAd OCHOBHBIMU E€IUHULIAMU HM3MEPEHHUs: LIEHBI, MacChl, PaCCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €IUHHUILIBI BEJIMYUHBI YEPE3 APYTHUE.

W3Bnekarb, aHanmuM3upoBaTh, OLIGHUBATh HH(GOPMALIMIO, MPEICTABICHHYIO
B TabnuIie, Ha cTON0YaTON AuMarpaMmMe, MHTEPIPETUPOBATH MPE/ICTABIEHHbIE JaHHbBIE,
WCIIOJIB30BaTh JAHHBIE IIPU PELICHUH 33/1a4.

Harasignas reomerpus

ITonb30BaThCA reOMETPUYECKUMU MOHATHAMU: TOUYKA, IPAMAasi, OTPE30K, Iy, YIoJl,
MHOTI'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPY’KAIOIIETO MHpa, UMEKIMUX GopMy
U3YYECHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIVIAMHU: BEpIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMH: yIoJl, BEpLUIMHA, CTOPOHA, IUArOHallb, C OKPYKHOCTBIO: PaNyC,
auameTp, LEeHTP.

N300paxxath U3ydyeHHbIE T€OMETpUUECKUE (PUTyphl HA HEIMHOBAHHOM U KJI€TYaTOU
OyMare ¢ MOMOUIbIO LIUPKYJIS U JIMHEUKHU.

HaxoauTe nMIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO

JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH OKPYXHOCTb 3a1aHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB HPSMOYIOJBHMKA, KBajapara sl UX
IIOCTPOCHMS, BBIYMCIICHU IUIOLIAAU U IIEPUMETPA.

Boruncnsate mepuMeTp W IUIOMIAAL  KBajpara, MPAMOYTOJIbHUKA, (GUTYD,
COCTaBJICHHBIX W3 MpPSIMOYTOJIbHUKOB, B TOM 4Hcie QUryp, H300pakEHHBIX Ha
KJIeTUaTou Oymare.

[lonp30BaTbCd OCHOBHBIMM METPUYECKMMM C€AVMHULAMM HW3MEPEHUS JUIMHBI,
IJIOIIA/IA; BBIPAXKATH OJTHHU €IMHUIbI BEJTUYUHBI UepE3 APYTHE.

Pacnio3naBaTh mapasuienenumnesn, KyO, MCHOJIB30BaTh TEPMUHOJIOTHIO: BEpIIUHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MapasuIeNenumena, Kyoa.

Boruncnsate 00bE€M  Ky0a, mapamienenunena IO 3aJaHHBIM  HU3MEpPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMa.

Pemwlare HecIOKHBIE 3aJayd  Ha  M3MEPEHUE TIE€OMETPUYECKUX  BEJIIMYMH
B IIPAKTUYECKUX CUTYaLIHSX.
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[IpeameTHbIe pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjia 1 BBIYUCTICHUA

3HaTh W TOHMMAThb TEPMHUHBI, CBS3aHHBIE C PA3JIMYHBIMH BUJAMU 4YHCEN U
croco0amMu WX 3aIUCH, TIEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHOM (POpMBI 3arucu
Yyuclia K IPYrou.

CpaBHUBaTh W YHOPSIOYMBATH II€JIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

Breinonuate, couerast yCTHbIE M TUCbMEHHBIE TPUEMBI, apU(METUIECKUE TEUCTBUS
C HAaTypaJIbHbIMU M LEJIbIMH YHUCJIAMH, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JPOOSMH,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YU CIIAMU.

BpuucasaTh 3HAUYCHUS YUCIOBBIX BBIPAXKCHUM, BBINOJHITH MPUKUIKY U OLICHKY
pe3yibTara BBIYUCJICHUM, BBIMOJHATH MPEOOPA30BAHUS  YMCIOBBIX  BBIPAKCHUN
HA OCHOBE CBOWCTB apu(PMETHUECKUX JICHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPJIAWHATHOW MPSMOU C COOTBETCTBYIOIIUM € YHCIIOM U
M300pakaTh YUCIIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMOM, HAXOIUTh MOAYJIh YHCIIA.

COOTHOCUTH TOYKH B MPAMOYTOJIbBHOM CHCTEME KOOPAMHAT C KOOPJAWHATAMU 3TOU
TOYKH.

OKpyTasTh 1EIbIe YUCIA U JECATUYHBIC TPOOH, HAXOAUTH MPUOTMHKSHUS YUCET.

YucoBble 1 0yKBeHHbIE BbIPAKEHUSA

[TonumaTts W ynoTpeOJsATh TEPMHHBI, CBS3aHHBIC C 3aMKMCHIO CTENEHHW 4YHCIIA,
HAaXOJUTh KBajgpaT W KyO 4YHCIA, BBIYUCIATh 3HAYCHHS YHUCIIOBBIX BBIPAKCHHM,
COJIEpIKaIllUX CTETICHH.

[Tonb3oBaThcd MpU3HAKAMHU ACIMMOCTH, PacKIaJblBaTh HaTypajbHbIC YMCIA
Ha MPOCTHIE MHOMKHUTEIIHU.

[Tonp30BaThCcss MacIITaboOM, COCTABIIAThH MPOIIOPIIUN U OTHOIICHUS.

Ucnonb3oBaTh OyKBBI AJisi OOO3HAYEHUS YUCEN MPU 3alUCH MaTeMaTUYECKUX
BBIpAKEHUN, COCTABJISATh OYKBEHHBIC BBIpaXKEHUS W (OPMYJIbI, HaXOAUTh 3HAYCHUSI
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISAST HEOOXOMMbIE TOJICTAHOBKH M IMPEOOPA30BaAHMS.

Haxoauts HEW3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Penienye TeKCTOBBIX 3a7a4

Pemiate MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a49K apU(PMETUUESCKUM CIIOCOOOM.

Pemate 3amaum, cBsi3aHHBIE C OTHOLICHUEM, MPOMOPIUOHAIBHOCTHIO BEIWYMH,
MPOIIEHTaMU, PelllaTh TP OCHOBHBIC 3a/1a4M HA JIPOOU U MPOIICHTHI.

Pemats 3agaun, conmeprxaiiye 3aBUCUMOCTH, CBS3bIBAIOIIME BEIIUYUHBI: CKOPOCTb,
BpEMs, PacCTOSIHUE, 1I€Ha, KOJWYECTBO, CTOMMOCTb, MHPOU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCHONB3Ysd apuMETHUYECKUE JEHCTBUS, OLECHKY, MPUKUIKY,
MOJIB30BAThCS €IMHULIAMU U3MEPEHUS COOTBETCTBYIOIINUX BEJTUYMH.

CocTaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBHIO 33/1a4H.
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W3Bnekats wuHGOpMaNNIO, TMPEJACTABICHHYIO B TaOiuIax, Ha JMHEHHOH,
CTOJIOUATON WJIM KPYTOBOM JuarpamMMmax, HHTEPIPETUPOBATh MPEICTABICHHBIC IaHHbBIE,
WCIOJIb30BAaTh JAHHBIE IPU PELICHUH 33/1a4.

[IpeacraBnsaTs uHPOpPMAIMIO C TOMOIIBIO TAOMWIl, JWHEWHONW W CTOJIOYATOU
IarpaMm.

Haruasanas reomerpus

[IpuBoauTh mHpUMEpPbl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YYEHHBIX T€OMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI paBHBIX
Y CUMMETPHUYHBIX QUTYD.

N300paxxath ¢ MOMOIIBIO LIUPKYJIA, TUHEHKH, TPAHCIOPTUPA HA HETUHOBAHHOUN U
KJIeT4yaTol Oymare M3y4eHHbIE IUIOCKHE reoMeTpHYecKue (Urypbl U KOHQUIyparu,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKHUMH TOHATHUSMU: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETpPHEW: OChb CHMMETPHUM, LIEHTP
CUMMETPHH.

Haxoaute BeNWYMHBI yIVIOB M3MEPEHHMEM C IOMOIIBIO TPAHCIOPTHUPA, CTPOUTH
YIJIBl 33/IaHHOW BEJIWYMHBI, IOJb30BaThCA MPU PEIICHUH 3a7ad T'pagyCHOM Mepoi
YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSMOU, PA3BEPHYTHIA U TYIION yTJIBL.

Bpruucnare  yiMHY  JIOMaHOM, IIEpUMETP MHOIOYIOJIBHMKA, I10JIb30BaThCs
€AUHULAMHU WU3MEPEHUS JIMHBI, BBIPAKATH OJHU €IWHMIBI U3MEPEHUS IJIMHBI 4epes
ApyrHe.

Haxongute, ncnone3yss 4eprEéXHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMS
TOYKaMH, OT TOYKH A0 IPSMOM, IJIMHY ITyTH Ha KBaJPaTHOU CETKE.

BoruucnaTs minomans Guryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB, HCIIOIb30BATh
pazOueHne Ha  OpSIMOYTOJIBHUKHM, HAa  paBHble  (UIYpBl,  JOCTpauBaHUE
10 TPAMOYIOJIBHUKA, II0JIb30BATbCS OCHOBHBIMU E€IMHUIIAMU H3MEPEHUSA IUIOLIAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAAN YE€pe3 APYTHE.

Pacnio3naBaTh Ha MOAENAX U U300paKEHUAX NHUPAMUAY, KOHYC, IMIIMHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N306pakaTh Ha KJieT4aToOM Oymare npsMOyTOIbHBIN Mapaieenunes.

Boruncnsate 00b€M NOPSAMOYTOJIBHOTO MapaljieNienunena, Kyba, IMOoIb30BaThCs
OCHOBHBIMU €JUHUIIAMH U3MEpPEHUsl 00bEMa;

Pemlare HecOKHBIE 3a1adyd  Ha HAxOXKJICHUE TIE€OMETPUYECKUX BEIUYUH
B [IPAKTUYECKHUX CUTYyaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumenoBanue pasznena |KonmyecTBo OcHOBHOE OcHOBHBIE BUIBI ICATEIIBHOCTH 00y4arONTUXCs
(TemsI) Kypca yacoB CoJIepKaHue
HarypanbsHbie uncia. 43 JlecaTnaHas Yurarsh, 3aIUCHIBATh, CPABHUBATHL HaTypaJIbHbIC YHCIIA;

JIeHCTBUSA ¢ HATypAIbHBIMU
quCcIaMu

CHUCTEMA CUMCIICHMUS.
Pan natypanpHbIX
YUCell.
Harypanbnbii psn.
Yucno 0.
Harypanbneie uncna
Ha KOOPJUHATHOMN
MIPSAMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJbHBIX YUCEIL.

Apudmernueckue
JICHCTBUSA

C HATypaJIbHBIMU
yucjiamu. CBOMCTBA
HYJIS TIpU
CJIOKCHUH U
YMHO>EHUH,
CBOMCTBA €IUHUIIBI

npeIaraTb 1 00CyKIaTh COCOOBI YIIOPSJOYMBAHUS YUCEN.
HN300paxaTh KOOPAMHATHYIO OPSIMYIO, 0TMEYaTh YKUCiIa
TOYKaMH Ha KOOPJIUHATHOU MPSAMON, HAXOAUTH KOOPAUHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYypaIbHOTO psifa, uncen 0 u 1
IIPY CJIOKEHUH U YMHOKEHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJICHUSI HATYPAJIbHBIX YUCET.
BeinoHATH apudMeTHYecKHe JEHCTBUS C HATYPAJIbHBIMU
YUCJIaMU, BBIMUCJIASATH 3HAUYCHHS YHCIIOBBIX BBIPAKEHUN

co ckoOKkamu 1 0€3 CKOOOK.

3anucbIBaTh MPOU3BEJCHUE B BUJIC CTCIICHU, YUTATH
CTEIEHH, MCIO0JIb30BATh TEPMHHOJIOTUIO (OCHOBAHUE,
MOKA3aTelb), BBIYUCIAATH 3HAYECHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPA)XEHUH, MPEAJIATraTh U MPUMEHATH NPUEMBbI IPOBEPKH
BBIYHCIICHUMU.

HNcnonb30BaTh NPHU BHIYMUCIEHHUSIX [IEPEMECTUTEIIHLHOE U
COYETATEIIbHOE CBOKMCTBA CIIOKECHUS U YMHOXKECHUS,
pacnpenenuTENbHOE CBOMCTBO YMHOXEHUS; (OPMYJTHUPOBATH

P yMHOKCHITIH:
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ITepemecturensHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHUS,
pacrpeienuTeIbHOE
CBOMCTBO
YMHOKEHUS.
Jleaurenu n
KpaTHBIE YHUCIIa,
Pa3JIOKEHUE YUCIa
Ha MHOKHUTEJIH.
Jlenenue

¢ ocratkoM. [Ipocteie
1 COCTaBHBIC YMCIIA.
IIpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
MOKa3aTeJIEM.
YucnoBbie
BBIPAYKCHUS;
MOPSJIOK IEUCTBUMN.
Penienre TeKCTOBBIX
3aj71a4 Ha BCE
apupMeTHIECKUE

U NPUMEHATH MPaBUJIa TPEoOPa30BaHUS YUCTOBBIX
BBIpa)XECHU Ha OCHOBE CBOMCTB apu(METHUCCKUX JEHCTBUH.
HccnenoBaTh 4KcCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATH TMIIOTE3bI, (OPMYJIMPOBATH 00001IEHUA U
BbIBO/IbI 110 PE3YyJIbTATaM MPOBEIEHHOTO UCCIEA0BAHMUS.
D®opMyIUPOBATH ONpeIeTeHUs ICIUTENS U KPaTHOTO,
HA3bIBATh JICJTUTEIN U KPATHBIC YUCIa; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC UnCia; GOPMYJIUPOBATH U
NMPUMEHATH MPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOUTEIN; HAXOAUTh OCTAaTKH OT JIEJICHUS U HETIOJHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE

BBICKA3bIBAHMS O HATYPAJIbHBIX YHCIIAX, IPUBOJAUTH
npuMepsl U

KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKa3bIBAaHUH O CBOMCTBAX HATYpaJIbHBIX YHCEIL.
KoncTpynpoBaTh MaTeMaTH4YeCKHE MPeIJI0KEHU S

C IOMOIIBIO CBSI30K «I, «WJIH», ECIH..., TO...».

Pemath TeKCTOBBIE 33724l apUPMETUUECKUM CIIOCOOOM,
HCMOJIb30BAaTh 3ABUCMMOCTH MEXy BEIUYMHAMU (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepegopMyTHPOBaTH YCIOBUE, H3BJIEKATh HEOOXOIUMbIC
JNAHHBIE, YCTAHABJIMUBATDH 3aBUCUMOCTH MEXY BEIUUMHAMU,
CTPOUTH JIOTUYECKYIO LIETIOYKY PACCYKICHUM.
MoaeanpoBaTh X0 PEUICHHS 331a4M C TOMOIIBI PUCYHKA,
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JeNCTBUS,
Ha JBIKCHUEC U
MOKYTIKH

CXEMBI, TaOJIHIIEI.

IIpuBoauth, pa3dupaTrb, OLEHUBATH
peleHus, 3aIMCH PelIeHU TeKCTOBBIX 3aj1ay.
Kputnuecku OLICHUBATH MOJTYYECHHBIN
pe3yJbTar, OCYIIeCTBJIATH CaMOKOHTPOJTb,
IpOBEPsSii OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOJIHUTh OIIMOKHU.

Pemiatp 3amaun ¢ moMmolbl0  mepedbopa  Bcex
BO3MO>KHBIX BAPUAHTOB.

3HAKOMHMTBCS ¢ HCTOPHeE pa3BUTHS apU(METHKU

pas3Iu4HbIE

Harnsannas reometpusi.
JIvHUM Ha IWI0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue IrHbI
OTpE3Ka,
METPUYECKHUE
CJIMHULIBI
W3MEpPEHUS JIJTUHBI.

OKpy>XKHOCTb U KPYT.

[IpakTnueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYroa. [Ipsmoi,
OCTPBIH, TyNION U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3naBaTth Ha yepTexax, pUCyHKaX, ONMCHIBATD,
UCIIOJIb3YS TEPMHUHOJIOTHIO, U M300Pa’kKATh C OMOIIBIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, Iy,
yTOJ1, IOMAHYI0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTLHOTO
MHUpa, UMEIOIINX (OpMY U3YyUYEHHBIX (PUTYDP, OLIEHUBATH UX
JIMHEWHBIEC PA3MEDPBI.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
IUTSl IOCTPOEHHUSI M U3MEPEHUS: M3MEPATH IJIMHY OTPE3Ka,
BEJIMYUHY YTJia; CTPOUTH OTPE30K 3aJaHHOMN JUIMHBI, YTOJI,
3aIaHHON BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33IaHHOTO pajuyca.
N306paxkath KOHGUTYpAIIUN TEOMETPUIECKUX DUTYDP

U3 OTPE3KOB, OKPY>KHOCTEM, MX YAaCTE HA HEJIMHOBAHHOM U
KJIeT4aTol Oymare; mpeasiaratb, OMUCHIBATH U 00CYKIATH
CIoCco0bI, AJITOPUTMbI TTIOCTPOCHHUS.

Pacno3naBaTh U M1300paxaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabora
«IlocTpoenue
YIJIOB»

KJIeTYaTol Oymare npsiMoi, OCTPBIi, TyTOM,
pa3BEPHYTHIN yIJIbl; CPABHMBATD YTJIbI.

Bb1uMcasATh JJIMHBI OTPE3KOB, TIOMAHBIX.

IloHuMAaTH U MCNIOJIBL30BATH NIPH PeLIEHUM 32/1a4
3aBHCHMMOCTH MEXIY €AMHHUIIAMUA METPUUECKON CHCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPHUUECKUMH CUCTEMaMH Mep;
BbIPAXKATh JJIMHY B PA3JIMYHbBIX €IMHULIAX U3MEPEHUS.
HccaenoBath Gurypsl 1 KOHQUTYpALTMH, UCTIONB3YS

(G pPOBBIE peCypChl

OOBIKHOBEHHBIE IPOOH

48

HpoOs. [IpaBuibHBIC
Y HEIIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO J1po0Hu.
CpaBHeHue npo0ei.
CnoxeHnue u
BBEIYMTAHHC
OOBIKHOBEHHBIX
npobeii. CmeranHas
IpoOb. YMHOXKEHUE
U JICIICHUC
OOBIKHOBEHHBIX
npo0Oeit; B3aMMHO-
oOpaTHbI€ IpoOH.
Pemenue TekcToBBIX
3a/lay, CoJepKaIiux
npoOu. OCHOBHBIE

MoaenaupoBaTth B rpaduueckoi, mpeaMeTHO# dhopme,

C IIOMOUIBIO KOMITBIOTEPA MOHATHS U CBOWCTBA,

CBSI3aHHBIE C OOBIKHOBEHHOU JPOOBIO.

YurTaTh U 3aNIMCHIBATH, CPABHMBATH OOBIKHOBEHHBIE ApO0OH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
yHOpsAI0YUBaHUS APOOEil.

N306paxkath 0OOBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJAMHATHOU MPSIMON; HCIOJIb30BATh KOOPIUHATHYIO
NPSAMYIO JJI1 CPaBHEHHUS IpOOEH.

D®opMyJIHPOBaATh, 3aNIUCHIBATH € MIOMOLIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0o0OH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpaIeHus IpoOeit 1 MpUBEICHUS
IpoOY K HOBOMY 3HaMEHAaTENIO.

IIpeacraBiasiTh CMENIaHHYIO ApOOb B BUE HEMPABUILHON U
BBIJICNIATH LIENYI0 YacTh YKCIIA U3 HEMPaBUIbHOM IpOOu.
BoInosHATH apuMeTHYeCKHE 1eiiCTBUA

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOCTBA
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3a/1a4uu Ha JIpooOH.
[Ipumenenue OykB
TS 3aITHCH
MaTeMaTHYECKNX
BBIPAKECHUU U
MPEITI0KEHUM

apu(meTnyecKux IEHCTBUH 7S palliOHATIU3aLUN
BBIYHCIICHUM.

BbInoJHATH NPUKUAKY U OLEHKY Pe3yJIbTaTa BEIUMCICHUN;
npeiaraTb ¥ IPUMMEHSITh NPUEMBI POBEPKM BbIYHCICHUN.
IIpoBoauTh Hccaeq0BaAHMS CBOWCTB ApOoOEH, onmupasich

Ha YKCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C TOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBAHUS

0 Ipo0siX, HPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3BIBAHMS U OTPULIAHUS BHICKA3bIBAHUM.

PemaThp TeKCTOBBIE 3a/1a4H, COJIEpKAILINE IPOOHBIE TaHHBIE, U
3a/1a4M HA HAXOXKJAEHUE YaCTH LIEJIOTO U LIEJIOTO 0 €ro 4YacTH;
BBIAIBJISITH UX CXO/CTBA U PA3JINYHS.

MoaeaupoBarh X0 pELICHU 3a1a4i C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aIMCHU PELICHUN TEKCTOBBIX 3a4ad4.

Kpuruyecku oneHMBaTh MOJy4YEHHBIN pE3yJIbTarT,
OCYLIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOAUTH OIINOKH.
3HAKOMHUTBCS € UCTOPHUEH Pa3BUTHUS APUPMETUKH

Harnmannas reometpusi.
MHOTOYTOJIBHUKHA

10

MHOroyrojbHuKH.
YeThIpEXYTOIbHUK,
MPSIMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, HCNOJIbL3Ys1 TEPMUHOJIOTHIO, H300PAXKATH

C IOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYT OJIbHUKH.

IIpuBoguTh NpuMepbl OOBEKTOB PEATBHOTO MUPA, UMEIOIINUX
(bopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA, KBaApaTa,
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pabota
«IlocTpoenue
MPSMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJibHUK.
[Tmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3
IPsIMOYTOJIbHUKOB,
€UHULIBI
W3MEpPEHUS
TLJTOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHHKA, OEHUBATh UX JIMHENHBIE PA3MEPHI.
BopIuucasiTh: IEpUMETP TPEYTOIbHUKA,

MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUIOILA/Ib
IIPSAAMOYTOJIbHUKA, KBagpara. M3o00paxars

OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE U TYIIOYTOJIbHBIE
TPEYTOJIbHUKMU.

CTpouTh Ha HETMHOBAaHHOW M KJIETUATOM Oymare KBajapatT u
MPSIMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarb CBOMCTBA IIPAMOYTOJIbHUKA, KBAIPATA IIYTEM
AKCIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHMUS], MOJEITUPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U IPsIMOYTOJIbHHUKA.
KoHcTpynpoBaTh MaTeMaTHYeCKUE NPEIJI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPHIi, «1000i». PacnoznaBarb
VWCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS O MHOTOYT'OJIbHUKAX,
NPUBOIUTH NPUMeEPHI U KOHTPIIPUMEPHL.

HccaenoBaTh 3aBUCHUMOCTD TUIOLIAIN KBAApaTa OT JIJIMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKHU JIsl TOCTPOCHHUS
¢buryp; pa3douBaTh NPSIMOYTOJLHUK HA KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAIPATOB U
NPSIMOYTOJIBHUKOB U HAaXOAHUTh UX IUIOMIA/b, pa30UBaTh
(¢burypsl Ha NPSAMOYTOJIbHUKUA U KBaJIpaThl 1 HAXOIUTh UX
IIOILA/Ib.

BeipaxkaTrh BeIMUYMHY IUIOIAM B PA3JIMYHbBIX €IUHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCIO0JIb30BAaTh 3ABUCMMOCTH MEXy METPUUECKUMU
€IUHULIAMU U3MEPECHUS ITIIIOIIAHN.
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3HAKOMUTBHCS ¢ IPUMEPAMM NPUMEHEeHUs IOAIu U
NepuMeTpa B MpakTUYECKUX cuTyanusx. Pemars 3agaun

U3 peaJbHOM KU3HH, MpeaiaraTtb U 00CyK1aTh pa3jiniHble
CIoco0bl pelieHus 3a1a4

JlecsTuunbie 1poOu

38

JlecsiTnuHas 3amuch
npobeii. CpaBHEHHE
JNCCATHYHBIX
TpoOeH.

JlenctBus

C ICCATUYHBIMU
JIPOOSMHU.
Oxpyrienue
JNCCATHYHBIX
TIpOOeH.

Perrenne TeKCTOBBIX
3a/1a4, COAEepIKAIINX
npoou. OCHOBHBIE
3a/1ayu Ha ApooH

IIpeacTaBiasiTh JeCATUUHYIO IPOOH B BUJI€ OOBIKHOBEHHOM,
YHUTATh U 3aNMCHIBATDH, CPABHUBATD JICCITUUHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
YIOPSAIOYMBAHUS JECATUUHBIX APOOECH.

N306paxkaTth necsaTUUHbIE APOOU TOUKAMU Ha
KOOPJMHATHOM MPAMOM.

BoisiBASITH CX0CTBA M Pa3JMuMs IPABUIT apU(HMETUUECKUX
JEUCTBUI C HATYPAJIbHBIMU YHUCIIAMH U I€CITUYHBIMU
IpOoOsSMH, OOBACHSITH UX.

BoinosHaTs apudgmeTnieckue AHCTBUS C ACCATUIHBIMU
IpOOSMH; BHIMOJHATh NPUKWAKY U OIlEHKY pe3ysibTaTa
BBIYHCIICHUMU.

IIpumeHsATH CBOIMCTBA apuhMETHICCKUX
JNEUCTBUN ISl pAIMOHAIIA3ALNN BBIYHCICHUN.

I[IpuMeHATH NPABUI0 OKPYTJIEHHUS JIECATUYHBIX TPOOEH.
IIpoBoauTh  HCCICAOBAHUA  CBOMCTB  JIECATUYHBIX
npo0Oeit, onupasich Ha YHUCJIOBBIE AKCIIEPUMEHTHI (B TOM
quCcie

C IOMOIIBIO KOMITBIOTEPA), BHIIBUIATH TMIIOTE3bI U
MPUBOJUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAaHUS

0 JIpo0sIX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS Y OTPUIIAHUS BHICKA3bIBAHUM.
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PemaTp TEKCTOBBIE 3a/1a4H, COJEpKALLKE JPOOHBIE TaHHBIE, U
Ha HaXO0XJICHHUE YaCTHU LEJIO0r0 U LEJIOro MO €ro 4YacTH;
BBISIBJIATH UX CXOACTBA U pPa3jIM4Msl.

MoaeaupoBarh X0/ pELICHUS 3a1a4U C IIOMOILbIO

pUCYHKa, cxeMbl, Tabauubl. [IpuBoaAMTH, pa30upars,
OLICHMBATh Pa3JINYHbIC PEIICHHUS, 3aIIUCH PEIICHUI
TEKCTOBBIX 3a/1a4.

OnepupoBathb 1poOHBIMH YUCIIAMHU B PEATIbHBIX KU3HEHHBIX
CUTyalHsIX.

KpuTnuyecku oeHUBATH MOJIYYCHHBIN PE3YJIbTaT,
OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOAUThH OIINOKH.
3HAKOMMTBCS C MCTOPUE pPa3BUTHS apUPMETUKU

Harnsguaas reomerpus.
Tena u ¢purypor
B IIPOCTPAHCTBE

MHoOrorpaHHHKH.
N3obpaxenue
MHOTOIPaHHHUKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TEJ.
[IpssMoyrosbHBIN
IapajuielIeIHIe N,
Kky0. Pa3BépTku Kyba
Y MapaJuieienunea.
[IpakTnueckas
pabora «Pa3BEpTka
KyOay.

O0béM KyOa,

Pacno3naBaTh Ha YepTexkax, pUCYHKAX, B OKPYKaK0LIEeM
MHpe MIPSIMOYTOJIbHBIN Mapajlienenunes, Kyo,
MHOTOI'PAaHHHUKH, ONIUCHIBATh, HCIOJb3Yysl TEPMUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MephI.

IIpuBoauTh NpUMepbI OOBEKTOB PEATHHOTO MUPA, UMEIOIINUX
(dbopMy MHOTOTpaHHHUKA, IPSIMOYTOJILHOTO Mapaslieienure/a,
KyOa.

M3o0paxarh Ky0 Ha KiIeTyaTON OyMmare.

HccaenoBarth cBoiicTBA Ky0a, MPSIMOYTOIBHOTO
napaJuiesienuIe ia, MHOTOIPaHHUKOB, UCTIOJIb3Ysl MOJCIIH.
Pacno3naBaTh 1 U300paxaTh pa3BEPTKU KyOa 1
napayenenunena. MogeJnpoBarhb Ky0 U nmapasuiesenumne]y
n3 OyMaru u Mpoyrx MaTepuaoB, O0bACHITH CIIOCO0
MOJICJIMPOBAHUSI.
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IIPSAMOYTOJIBHOTO
napajuiejaenumesa

Haxoauthb n3MepeHus, BBIMUCJIATH IUIOMIAb TOBEPXHOCTH;
00bEM Ky0Oa, MpsIMOYTOJILHOTO TIapasuIe/IeUIe/a;
UCCJIeI0BATH 3aBUCUMOCTh 00bEMa Ky0a OT JIJTMHBI €r0
pebpa, BBIABUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha601aTh 1 NPOBOAMTH AHAJOTHU MEXTY NOHATUSIMHU
IJIOIIAIM B 00BhEMA, TIEpUMETPa U IIOIIAIH

TTOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIEC U JTOKHBIE BHICKA3bIBAHUS

O MHOTOTPAaHHUKAaX, MPUBOJAUTH NPUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUM.
Pemarh 3aga4u u3 peajbHON KU3HU

[ToBTOpeHue u 06001IeHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSTHUMN
1 METOJIOB Kypca

5 KJacca,
0000111eHNE 3HAHUN

BeruncasTh 3HaueHUs BBIPAXKEHUH, COAEPKALLNX
HaTypaJIbHbIE YUCIa, OOBIKHOBEHHBIE U JIECATUUHBIE IpOOH,
BBIINIOJIHATH MPE0Opa30BaHUS YHCEIL.

Bri0upaTh criocod cpaBHEHUS YHUCEII, BHIYUCICHUN,
NPUMEHSTH CBOICTBA apU(PMETUUECKUX ACUCTBUI

JUTSL PALIMOHAIM3ALUY BBIYMCIICHUM.

OcyumecTBJIATL CAMOKOHTPOJIb BHITOIHAEMBIX JACHUCTBUN U
CaMOIIPOBEPKY PE3yJIbTAaTa BEIYUCICHUMN.

Pemiate 3apa4m U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS JUIs PELICHUS 3a/1a49 U3 IPYyTUX
y4eOHBIX MPEIMETOB.

Pemiats 3aga4m pa3HbIMHU ClIOCOOAMHU, CPABHUBATD -
CIOCOo0BI PEIICHUS 33/1a41, BLIOUPATH PAllHOHAIbHBIN
crocoo

OBILIEE KOJIMYECTBO
JACOB I10

170
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[TPOTPAMME
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6 KJIACC

HaunmenoBanue pazgena |KonnuectBo OcHoBHOE OcCHOBHBIEC BUJIBI JACATEIHHOCTUA 00YUAIONTUXCS
(Temnl) Kypca 4acoB CoJIepKaHue
HarypanbHbie uncna 30 Apubmerndeckue BoinosHATs apudpMeTnyeckue JeHCTBUSA C MHOTO3HAYHBIMU
nencTBUA HaTypajIbHBIMH YHCIAMHU, HAXOAUTh 3HAYEHMS YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIpAXKEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HATypaJIbHBIMU 3HAYeHM sl BHIPAKECHUM, COACPIKAIINX CTEIICHU.
yuciaaMu. YucioBsle | BbINOJIHATH NPUKHAKY U OIl€HKY 3HAUCHUIN YHCIOBBIX
BBIpaKEHUS, BBIPKEHU, MPUMEHATH NPUEMbI IPOBEPKHU PE3ybTaTa.
NOPSIAOK ACHCTBHM, Hcnonb30BaTh NpU BLIMUCIECHUSIX [IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COUYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHHUS,

cko0ok. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITNHN
OOIIUH NCIUTEND U
HanMMEHBIIIEE 00IIIee
KpaTHoE.

JlenuMocTh CyMMBI U
MIPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Pemenune TeKCTOBBIX
3a1a4

pacrpeeuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIO’KCHHMSI, CBOMCTBA apU(METHUUCCKUX JACHCTBHIMA.
HccaenoBaTh 4KCiIOBbIE 3aKOHOMEPHOCTH, TPOBOJAUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIABUTATh H 000CHOBBIBATH
THIIOTE3bI.

D®opMyIHPOBATH ONPeeTeHUs ICIUTEN U KPaTHOTO,
HanWOOJIBIIETO OOIIEro NENUTENS 1 HANMEHBIIIEro 00IIero
KpaTHOT'0, MPOCTOI'0 U COCTABHOTO YMCEJ; UCIIOJIH30BATh ITH
NOHATHA MPU PELICHUH 3a]1a4.

IIpuMeHATH aJArOPpUTMBbI BBIUUCICHUS HAUOOJBIIIETO 00IIEro
JICIUTENSE 1 HAUMEHBIIEro 00Iero KPaTHOTO JBYX YUCE,
aNTOPUTM Pa3JIOKEHUS YMCIIA HA IPOCThIE MHOKHUTEIIH.
HccnenoBath yCciaoBuUs ACIUMOCTA Ha 4 U 6.

HccaenoBarp, 00Ccy:k1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, TPOU3BEACHHUS:
JBYX YETHBIX YUCEJN, ABYX HEYETHBIX YUCIIE, YETHOTO U
HEYETHOI'O YHCEII.

HccaenoBars ¢BOMCTBA ACITUMOCTH CYMMBI U IPOU3BEICHUS
YHCeII.

IIpuBOAUTH MPUMeEPHI YKUCET C 3aJAHHBIMU CBOMCTBAMMU,
Pacno3HaBaTh BEPHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAX YHCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C MMOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4ecKHUe NMPeEAJI0KEHUS

C IIOMOIIBIO CBSI3OK M, KU, «ECJIH..., TO...».

PemaThb TEKCTOBEIC 3a4a4H, BKJIIOUAOIIEC OHITHS
JETMMOCTH, apU(METHUECKHUM CIIOCO00M,

HCIIOJIB30BaTh Mepedop BCEX BO3ZMOKHBIX BApHAHTOB.
MoaeanpoBaThb X0/ PEHICHUS 3a4a4U C IOMOIBIO
PUCYHKA, CXEMBbI, TaOIHUIIbI.

IIpuBoauThH, pa3oupaThb, OLEHUBATH PA3JIUYHbBIC PEIICHUS,
3aIlMCU PEIIEHUN TEKCTOBBIX 3a/a4.

Kpurnuyecku oleHUBATH NOJYUYCHHBIN PE3YJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsgunas reomerpus.
[IpsimMbIe Ha IIOCKOCTHU

[IepnenukyisipHbIe
IIPSIMBIE.
[TapannensHbie
IIPSIMBIE.
Paccrositaue mexny

Pacno3HaBaTh Ha yepTe)kax, pUCYHKax CIydad B3aUMHOTO
PaCIIOIOKEHUSA JBYX IPSIMBIX.

MN300paxkaTh ¢ IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTON OyMmare JBe IepeceKarouecs
IIpsIMBIE, JBE MAPAJUIENbHBIE NPSIMBIE, CTPOUTH MPSAMYIO,
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JIBYMSI TOUKAMHU,
OT TOYKH JI0 MPAMOH,
JUTMHA MapuipyTa

Ha KBAJIPATHOM CETKE

MIEPIEHINKYJIAPHYIO TAHHOM.

IIpuBoaUTH NPUMeEPHI NAPALIECIBHOCTH U
MIEPIIEHINKYJIIPHOCTH NPSMBIX B IPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTI'OJIBHUKAX MEPIICHIUKYIJISIPHBIC

U IapajuiesibHbIe CTOPOHBL. M300pakaTth
MHOTI'OYT'OJIbHUKH C IIapaJIEIbHBIMU,

MIEPIIEHINKYJIIPHBIMA CTOPOHAMH.

HaxoauTh paccTosiHMEe MEXY ABYMs TOYKAMH, OT TOUKU
110 MPSIMOM, IIMHY ITyTH Ha KBAaAPaTHOM CETKE, B TOM YHCIIE
HCIOJIB3YS IU(PPOBBIE PECYPCHI

Ipobu
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OOBIKHOBEHHAS
Ipo0b, OCHOBHOE
CBOMCTBO po0OH,
COKpalieHue apo0ei.
CpaBHeHue U
YIOPSI0YNBAHNEC
TPOOEH.
JlecaTuunbie qpodu
U MeTpuyecKas
cucrema mep.
Apudmernyeckue
JIEUCTBUSA

¢ 0OBIKHOBEHHBIMH
U JCCATUYHBIMU
IPOOSIMH.
OTHol1IeHKE.
Jlenenue B TaHHOM

CpaBHMBATB U YHOPSII0YMBATH JAp0OOH, BLIOUPATH CIIOCO0
CpaBHEHUS ApOOEi.

IIpeacraBasiTh AecATUYHBIC APOOH B BUE OOBIKHOBEHHBIX
Ipo0Oeit 1 OOBIKHOBEHHBIC B BUJIE TCCSITHYHBIX,
HCMO0JIb30BAaTh JKBUBAJIEHTHbIE MPeICTABIEHHUS TPOOHBIX
yuces IPU UX CPaBHEHUU, ITPU BBIYUCIHEHUAX. MCI0JIB30BATH
JECATUYHBIC IPOOH MPU MPeoOpa30BaHNUN BEIIMYUH B
METPUYECKOU CUCTEME MED.

BoInosHATH apupMeTHYeCKHEe 1eiCTBUA

C OOBIKHOBEHHBIMHU U JIECITUYHBIMU APOOSIMHU.

BbI4UCIATH 3HaUCHUS BBIPAXKEHNUM, COACPKALIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOU, BBHITIOIHSTh
npeodpa3oBaHus 1poOeii, BLIOMPATh COCO0, IPUMEHSTH
CBOMCTBA apu(PMETUUECKUX JESUCTBUHN ISl pallMOHATIM3ALIUU
BBIYNCIICHUM.

CocTaBasTh OTHOLLIECHHS U IPONOPLUUN, HAXOAUTH
OTHOIIICHHE BEJIUYUH, ACIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
POMOPLIHUSL.
[TonaTne npoueHra.
Brruucnenue
MPOLIEHTA

OT BEJIUYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemenne TekcToBBIX
3a/1a4, Co/ieprKaIlux
pOOU U MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIEHHE
JUTUHBI OKPY>KHOCTH
K €€ TuaMeTpy»

OTHOUIECHHH.
HaxoauTh 3KCHIePUMEHTAJIBbHBIM IIYTEM OTHOIICHUE IJIMHBI
OKPYXHOCTHU K €€ 1uaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHHUE BETUYHH,
HAXOJAUTH MaclITal IJIaHa, KAPThl U BEIYUCISATD

PacCTOSIHUS, UCTIONB3YS MACIITa0.

OO0BSICHSATD, YTO TAKOE MPOIIECHT, YIIOTPEOJIATH 000POTHI PeUH
CO CIIOBOM «IIPOIICHT)». BbIpasaTh MPOIEHTHI B IPOOSX U
JpoOu B TIPOIIEHTAX, OTHOIIICHHUE IBYX BEJIMYMH B MTPOIICHTAX.
BbIuncasiTh NPOLEHT OT YKCiia U YUCIIO IO €ro MNPOLICHTY.
OKpyrasitb ApoOU U MPOIEHTHI, HAXOUTH TPUOTUKEHUS
YUCelL.

Pemath 3a1a4M Ha 4acTH, OIPOLEHTHI, TPOTIOPLINH,

Ha HaxoJeHue ApoOu (IIpoLeHTa) OT BEJIMUUHBI U BEJIMUUHbI
1o e€ Apo6u (TIPoLeHTY), ApoOu (IIPOIIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeJIMYMHA OT Apyroil. [lpuBoauTs,
pa3omparhb, OLEHUBATH PA3JINYHbIC PEIICHUS, 3aITUCU
pEelIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOpMANMIO U3 TaOIUIl U TUArpamMM,
MHTEPIPETUPOBATH TAOJUYHBIE TaHHBIC,

OTIpeeNsITh HAanOOoJIbIIIee M HANMEHBIIIECE

13 MPEJCTABICHHBIX JAHHBIX

Harnannas reometpusi.
Cummetpust

OceBas cuMmmeTpusl.
LenTpanpHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U U300paKEHUAX, H300pakKaTh
OT PYKH, CTPOUTH C IIOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(OTpe30K, JTOMaHYI0, TPEYTOJIbHUK, TIPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUSI.
CummeTpus

B IIPOCTPAHCTBE

OKpPY>XHOCTh), CHMMETPUYHYIO TAaHHOU

OTHOCHUTEJIBHO MPSIMOM, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOIIEM MHUDE.
MopeaupoBath u3 Oymaru se (purypbl, CAMMETPUIHBIE
OTHOCHUTENBHO MPSIMOIi; KOHCTPYHPOBATh T€OMETPHUUECCKHE
KOH(UTYPALUHU, UCTIOIB3YS CBOWCTBO CHMMETPHH, B TOM
YHCIie C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBatb CBOMCTBA  M3yYECHHBIX ¢uryp,
CBSI3aHHBIE C CHMMETpPHUEN, HCMOJb3ys 3KCIEPUMEHT,
HaOJII0ICHNE, MOJISTMPOBAHNE.

O00CHOBBIBATD, onpoBepraTb C MOMOIIbIO
KOHTPIPHUMEPOB YTBEPKICHUS O CAMMETPUH QUTYP

Bripakenust ¢ OykBamu

[Ipumenenne OykB
JUISL 3aITACU
MaTEeMaTH4YECKUX
BBIPAKCHUH U
IIPEJI0KEHUMN.
bykBennbIe
BBIPAKCHUS U
YUCJIOBBIE
IIOJICTAHOBKH.
byxBeHHbIe
PaBEHCTBA,
HAXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh OYKBBI JUIsl 0003HAYSHUS YHCEIT, TIPU 3aITUCH
MaTE€MaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbIE
BBIPAKEHHUSI 110 YCIOBHIO 3aJ1a4H.

HccaenoBath HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCITIOJIb30BATh OYKBBI JIJISl UX 3aITUCH.

Bo1uucjasiTh 9nciioBoe 3HaUueHNE OYKBEHHOTO BBIPAKCHUS
IpU 33IaHHBIX 3HAYEHUSX OYKB.

3anuceiBaTh (OPMYJIbI: IEPUMETPA U IUIOIIAIN
MPSAMOYTOJIbHHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, IJIOIAI1
KpPYyTa; BBIIOJIHATH BBIYUCIEHHS TI0 3TUM (hopMyJiaM.
CocTaBasite (pOpMYJIbl, BRIPAKAIOIIUE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENBHOCTD, BpEMS, 00bEM
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KOMITOHEHTA. pabOThI; BBIMOJIHATH BEIYMCIICHUS 110 3TUM (OpMYyJIaMm.
DopmyJIbl HaxoauTh HEU3BECTHBIN KOMIOHEHT apu(hMETHYECKOTO
NENCTBUSA
Harnsannas reomerpus. 14 YeTbIpEXYTObHUK, MN300paxkaTh HAa HEIMHOBAHHOW U KJIETYATOU
@urypsl Ha IIOCKOCTH IPUMEPHI Oymare ¢ UCIIOJIb30BAaHUEM UEPTEKHBIX
YETHIPEXYTOIBHUKOB. | UHCTPYMEHTOB YETBIPEXYTOJIBHUKH C 3a1aHHBIMU
[IpssMOyTONIBHUK, CBOWCTBaMU:

KBaJpaT: CBONCTBA
CTOPOH, YIJIOB,
JTUaroHajew.
N3mepenue yrios.
Bunnl
TPEYTOJIBHUKOB.
[IepumeTp
MHOI'OYT'OJIbHUKA.
[Tnomans Gpurypsl.
DopMyIsl
NEpUMeETpa U
IUIOLA U
IPSAMOYTOJIbHUKA.
[Ipubnuxénnoe
U3MEpEHUE II0IIAN
buryp.
[IpakTnueckas

C apajuieIbHbIMU, NEPIICHIUKYJISIPHBIMU, PABHBIMHU
CTOPOHAMM, NPSIMBIMH YTJIAMH U JIP.,

paBHOOenpeHHbIN TpeyroiabHuk. [lpeanarars u
00CyK1aTh CIOCO0bI, AJITOPUTMBbI [IOCTPOCHUS.
HccnenoBarth, UCIIONIB3YS SKCIIEPUMEHT, HAOIIOICHUE,
MOJENUPOBaHUE, CBOMCTBA IIPAMOYTOJbHHKA, KBAJApaTa,
pa3OuBaTh Ha TpeyrojJbHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IIOMOILBbIO KOHTPIIPUMEPOB YTBEPKICHUSA

O MPAMOYTOJIbHUKE, KBAJIpaTe, paclo3HABaTh BEPHbIC U
HEBEPHBIC YTBEPKICHMUS.

N3mepsATH U CTPOUTH C TOMONIBIO TPAHCTIOPTUPA YTJIbI,
B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTpPbIE, IIPSMBIE, TYyIIbIE, pPa3BEPHYTHIC
yribl. Pacnmo3HaBaTh, H300paxaTh OCTPOYTOJIbHBIN,
MPSIMO- YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BeIyucasiTh IepuMeTp MHOTOYTOJIbHUKA, TUIOIIAb
MHOTOYTOJIbHUKA pa30ueHneM Ha IPsIMOYTOJIbHUKH,
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pabora «ILmomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCTIOIB30BATh METPUUECKHIE €TUHUIIBI
M3MEPEHUS JITTUHBI U TIOIIAIH.

HNcnoab3oBaTh NpUOIMKEHHOE U3MEPEHUE JUTUH 1
IJIOIIA/ICH Ha KJeT4aTou Oymare, MpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUTOIIAIA KpyTa

[lonoxxuTteapHbIC U

OTPULATCIIbHBIC YHUCJIa
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Llensie uncna.
Monayne yucia,
reoMeTpUYECKast
MHTEpHpeTalus
Moy, YucioBeie
MIPOMEKYTKHU.
ITonoxuTtenpHbIC U
OTpHIIATEIIbHBIC
yucna. CpaBHEHHE
MTOJIOKUTEIBHBIX U
OTPUIIATEIIbHBIX
YHCel.
Apudmernyeckue
JIECTBUS

C TIOJIOKUTEIIbHBIMU
U OTpUIIATEIbHBIMU
YHCJIAMH.

Pemenue TeKCTOBBIX
3aja4

IIpuBOAUTH MPUMeEPHbI UCIIOJIB30BAHUS B PEAJIBHOM KU3HU
TOJIOKUTEIIBHBIX U OTPULIATEIILHBIX YHCEN.

N300pakaTth 1iebie Ynca, MOJIOXKUTEIbHbBIC U
OTpULIATEIIbHBIE YHCJIA TOYKAMH Ha YUCJIOBOU MPSAMOM,
HUCI0JIb30BATH YUCIIOBYIO MIPSAMYIO ISl CPABHEHUS YUCEIL.
IIpuMeHATH MPaBUJIA CPABHEHUS, YIOPAA0YUBATH 1ICJIbIC
YHCIIa; HAXOAUTh MOJYJIb YUCJIA.

DopMyJIMPOBATH MPABUJIA BBIYUCIICHUS C TTOJI0KUATEIbHBIMU
Y OTPULATEIIbHBIMUA YHCIIAMU, HAXOAUTH 3HAYCHU S
YHUCJIOBBIX BBIPAKEHUM, CONEPKALIUX ICHCTBUS

C MOJIOKUTEIBHBIMUA U OTPULIATEIIbHBIMU YMCIIAMU.
IIpuMeHATH CBOCTBA CIIOKEHUS U YMHOXKEHUS

JUTsl IpeoOpa3oBaHus CYMM M MPOU3BEICHUIM
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[IpencraBneHne JaHHBIX

[IpsamoyrosbHas
cucTeMa KOOpJIUHAT
Ha IIOCKOCTH.
Koopaunatsl Touku
Ha IIJIOCKOCTH,
a0crucca u
OopJIMHAaTA.
CrosbuaTele 1
KPYTOBBIC
JarpaMMmbl.
[IpakTrueckas
pabota «Iloctpoenue
auarpamMmm.
Pemenune TeKCTOBBIX
3a7a4, Coep KalIux
JIaHHBIE,
MIpeJICTaBICHHbBIC

B TaOIMIAX U

Ha JuarpaMmmax

OO0BIACHATH U HJUIIOCTPUPOBATH NMOHATHE IIPIMOYTOJIBHON
CUCTEMBI KOOPAMHAT Ha IIJIOCKOCTH, UCIIOIb30BATh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM IIJIOCKOCTH
TOYKHU U (PUTYPHI 110 33JaHHBIM KOOpJMHATaM, HAXOAUTh
KOOPANHATHI TOYEK.

YuraTh CTOI0YATHIE U KPYTOBBIE 1HArPaMMBbl;
HHTEPIPETUPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIE
nuarpammMsel. Uenodib3oBaTh HH(pOpMALMIO,
IPEICTaBJICHHYIO B TaOIUIaX, Ha JuarpaMMmax Jyisl pelieHus
TEKCTOBBIX 3aJa4 U 3a7a4 U3 pEaJbHON KU3HU

Harnsgnas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpssmoyTOINIBHBIN
napajuiesienunes,
KyO, mpu3ma,
nupamMuaa, KOHyC,
UUJIUHAID, ap U
cepa.
N3o6paxenue

Pacno3HaBaTh Ha yepTe)kax, pUCyHKAX, ONUCHIBATH
nupamMuy, Ipu3My, HAJIUHIP, KOHYC, II1ap, H300PpaxaTh X
OT PYKH, MOJIeJIMPOBATh U3 OyMaru, MjiacTHUJINHA, IPOBOJIOKU
u ap. lIpuBoguTH NpMMepbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEIOIIUX (POPMbI HA3BAHHBIX TEJl.

Hcnonb30BaTh TEPMUHOIOTHIO: BEPILKHA, peOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH/IPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MoJenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€AVMHUITBI U3MEPECHHUS
00béma. O0BbEM
PSIMOYTOJILHOTO
napayiesienunena,
Ky0a, (hopMyIIbI
00bEMa

N3yuaTsb, ucronb3ys 3KCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHHUE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA U
Pa3JIMYUA: MEXAY MUPAMUAION U IPU3MOM; MEXKIY
HUJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTKu napasuieienunena, Kyoa, mpu3Msl,
UPAMUJIBI, KOHYCA, HIUINHAPA; KOHCTPYHMPOBATh JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJCIIH.

Co3aaBath MoOIeJIM IPOCTPAHCTBEHHBIX GUTYp (13 Oymary,
IIPOBOJIOKH, TUTACTHIIMHA U Ap.)

N3MepsaTh Ha MoaesIX: JUTMHBI pEOEP MHOTOTPAaHHHUKOB,
JUaMeTp mapa.

BeiBoauth popmyay o0bEMa IPSIMOYTOIBHOTO
IapajuielIeInIeaa.

Boruuncasats no popmysiam: 00bEM MPSIMOYTOITHHOTO
napajuienenunena, Kyoa; ucroJyib30BaTh €IMHUIIBI U3MEPEHUS
00BbEMa; BBIYMCIAATH O0BEMBI TEN, COCTABIEHHBIX U3 KyOOB,
[apajuleIeMIIE0B; pelaTh 3a1a4d C peaJbHbBIMUA JaHHBIMU

[ToBTOpeHUE, 0000IIEHNE,
CHUCTEMATHU3ALUA
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[ToBTOpEHUE
OCHOBHBIX ITIOHSITHI
Y METOJIOB KypCOB 5
1 6 KJIaCCOB,
00001IeHNe 1
CHCTEMaTH3aIHsA
3HaHUM

BbIYHCIATH 3HAaYCHUS BBIPAXKEHUM, COJCPIKAIUX
HaTypaJIbHBIE, LIEJIBIE, ITOJIOKUTEIIBHBIE U
OTpHLATEIbHBIE YKUCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE
JpoOH, BBITIOIHATH IPEOOPA30BAHUS YUCENT U
BBIPAKEHUU.

Bri0upaTh c1ocod cpaBHEHHUs YHUCEIL, BHIYUCIIEHUN,
NPUMEHSTH CBOMCTBA apU(PMETUYECKUX JAEHUCTBUI
JUISL PALIMOHAIM3ALUY BBIYMCIICHUM.
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Pemiathb 3a1a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS Ul PEIICHMS 3a/1a4 U3 IPyTUX
IIPEIMETOB.

PemaTs 3aga4u pasHbIMHU CIIOCO0aMHU, CPABHUBATD,
BbIOMPATh COCO0OBI PEIICHUS 3a/1a4H.

OcymecTBJIATE CAMOKOHTPOJIb BBIITOJIHAEMBIX JEHCTBUN U
CaMOITPOBEPKY PE3YJIbTaTa BIYMCICHUN

OBILIEE KOJIMYECTBO
JACOB I10
[TPOI'PAMME

170

42



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

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sSBISETCS OAHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 0Opa30BaHUS:
oHa o0OecrneuyrBaeT U3yUYECHUE APYTUX AUCIUILUIMH, KaK €CTECTBEHHO-HAy4YHOTO, TaK U
I'YMaHUTApHOTO LUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS MPOJOJLKEHUST 00pa30BaHUs U
B IOBCEJHEBHOM KU3HU. Pa3Butue y o0O0ydalIIMXCSd Hay4HbIX HPEICTaBICHUN
O TPOUCXOKIACHUU U CYIIHOCTU aliredOpandeckux aOCTpakiui, crocode OTpakeHUs
MaTeMaTUYeCKOW HAyKOH SIBJIGHMM W TPOILIECCOB B MPUPOAE U OOIIECTBE, POJIU
MaTeMaTU4YECKOro MOJCIIMPOBAHUS B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHHS, HEOOXOIUMBIX
JUIsl  ajanTalid B COBpeMeHHOM 1udpoBoM obmectBe. M3yueHue anreOpsbl
oOecrieunBaeT pa3BUTHE YMEHUSI HaOJI0/1aTh, CPAaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBLIBATH
CBOM JIEHCTBUS W BBIBOJIbI, (hopMysMpoBaTh yTBepxkaeHHs. OcBOoeHUE Kypca ainreOpsbl
oOecrieynBaeT pa3BUTUE JIOTUYECKOTO MBINUICHUS OOYYaloIUXCsA: OHU HMCHOJB3YIOT
JICAYKTUBHBIE M WHIYKTUBHBIE PACCYXXJEHHUsA, O0O0O0OIIeHNE U KOHKPETU3AIIUIO,
abctparupoBanre u aHanorutro. OOyueHue anreOpe MpeanoiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATENBLHON JIEATENbHOCTH OO0YYaloIUXCs, MOITOMY CaMOCTOSITEIbHOE
pElICHHE 3324 SBISIETCS pealiu3alen 1eaTeIbHOCTHOTO MPUHIIUIIA 00YUYEHUSI.

B crpykType mporpammbl yueOHOro Kypca «AjireOpa» IJis OCHOBHOTO OOIIEro
o0pa30BaHHUS OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIHHO-METOANYECKUE JIMHHH:
«Hucra v BEIYUCICHUSY, « ATeOpanyecKre BRIPAKECHUSY, « Y paBHEHUS U HEPABEHCTBAY,
«Dynkimm». Kaxmas w3 3TUX COAEpPKATEIBbHO-METOJMYECKUX JIMHUN PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS C IPYTHMMU €T0 JIMHUSIMU.
B xone n3ydenus yueOHOro Kypca 00ydarommmMcs MPUXOAUTCS JTIOTHUYECKU PaCCy X IaTh,
MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM sI3bIK. B CBA3M ¢ 3TUM B MporpamMmmy
y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJCTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYeCKOro OOpa3oBaHMS W CIIOCOOCTBYIOIIME
OBJIQJICHUIO OOYyYalOIUMHUCS OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOrO  S3bIKA.
ConepxaTeIbHON U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOTro Kypca «Anredpay sBIseTcs
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepsxanue TuHUU «YKciia U BBIYUCICHUSD CIIYKUT OCHOBOM I JalbHEHIIero
U3y4YeHUS] MaTE€MaTUKH, CIOCOOCTBYET pAa3BUTHIO y OOyYaroUuuxcsl JOTHYECKOTo
MBIILJIEHUsI, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX MJIi TOBCEIHEBHOM KU3HU.
Pa3BuTue MmoHATHS O YMCIE HAa YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs CBSI3aHO
C palMOHATBLHBIMU W HUPPAIMOHATBLHBIMU YUCIAMH, (POPMUPOBAHUEM TPECTaBICHUIN
O JEWCTBUTEILHOM YHCJIE. 3aBEPIICHHUE OCBOEHUS YHCJIOBOW JIMHUU OTHECEHO
K cpefiHeMy 0011eMy 00pa3oBaHHMIO.
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Conepxanue OBYX aiareOpanyecKkux JMHUN — «AJreOpanuecKkue BBIPAKECHUS) U
«YpaBHEHHsSI W HEpPAaBEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOy4YarOIIMUXCS
MaTEeMaTHYEeCKOro ammapara, HeoOXOJUMOro [Uisl pelleHus 3aJady MaTeMaTHKH,
CMEXKHBIX MPEIMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMsl y4eOHbBI MaTepuan TIPYNNUPYETCS BOKPYT pPalMOHAIbHBIX
BBIpOKEHUI. AJreOpa JEeMOHCTPUPYET 3HAYEHHWE MATEMATHKU KakK fA3bIKa JUIs
MIOCTPOCHUSI MAaTEMATUYECKUX MOJENEH, OMUCAHUS MPOLECCOB U SIBICHUM pPEalbHOTO
mupa. B 3agaum oOydeHwms anreOpe BXOAST TaKkKe JalbHEHIIEe pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOIro, B YaCTHOCTH, IS OCBOEHHMS Kypca
MHGOPMATUKU, U OBJIAJICHUE HaBBIKAMU JENYKTHUBHBIX paccyxkieHuid. [IpeoOpa3zoBanue
CUMBOJIBHBIX (JOPM  CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHUS, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUecKol JIMHUM HAIEICHO Ha TMOJy4YeHUE
OOy4YaroImMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEHIIEH MaTeMaTU4YEeCKOM MOJenn
JUISL ONIMCAHUSI U UCCIIEIOBAaHUS PAa3HOOOPA3HBIX MPOLECCOB M SIBJICHUI B MPUPOJE U
obmiectBe. M3yueHune marepuana crocOoOCTBYET Pa3BUTHIO Y OOYYarOUIMXCS YMEHHUS
UCII0JI30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEJCTBA S3bIKA MATEMATHKU — CJIOBECHBIE,
CUMBOJIMYECKHE, rpaduyecKre, BHOCUT BKIaA B GOPMHUPOBAHUE MIPEACTABICHHUM O poJin
MaTE€MaTUKH B Pa3BUTUU IUBUIN3AIUHN U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax u3ydaeTcsl y4eOHbIH Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIIEAYIOUIME OCHOBHBIE pasjielibl coaepxkaHusi: «Yucna u
BBIYKCIICHUSD, «ANreOpandyeckue BBIPAKEHUA», «YPaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUN.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHJOBAHHBIX Il H3Y4YeHHs Yy4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kinacce — 102 ygaca (3 vaca B Hejienlwo), B 8 Kiacce —
102 gaca (3 yaca B Henento), B 9 kimacce — 102 gaca (3 gyaca B HEIEIIO).

COAEPXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, TIEPEX0] OT OAHOM (HOPMBI 3arucu APooOeit
K napyroii. IloHSTHE paMOHATBFHOTO YHCIA, 3alUCh, CPaBHEHUE, YMOPSI0YUBAHUEC
paIMOHAIBHBIX 4YHCeNl. ApU(METUYECKHE JCUCTBUS C paAlMOHAIBHBIMUA YHCJIAMHU.
Pemenue 3a1a4 u3 peasibHON MPaKTUKKU HA YaCTH, HA APOOH.

Cremenp C HaTypaJdbHBIM TIOKa3aTelieM: OIpejelieHne, MpeoOpa3oBaHHe
BBHIPDOKCHWI HA OCHOBE OMPEICIICHHS, 3aMuch OOIbIMX unced. [IpoleHTh, 3ammch
MPOLIEHTOB B BHJE IpoOM U ApoOH B BHUAE MNPOLEHTOB. Tpu OCHOBHBIE 3alayu Ha
MIPOLICHTHI, PEIIEHUE 3a/1a4 U3 PEaTbHOU MPAKTUKHU.

[IpumeHneHre TMPU3HAKOB JIETUMOCTH, PA3JI0KCHHE Ha MHOXHUTEIIH HATypaJbHBIX
YHCEJL.

PeanpHbIC 3aBUCUMOCTH, B TOM YHCJIE TIPSIMasi M 0OpaTHAS MPOTOPIIMOHATBHOCTH.
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AJaredpanveckne BbIpaKeHHs

[IepemeHHBIE, YMCIOBOE 3HAYCHHUE BBIPAXKECHUSA C NEpEeMEHHOM. [lomycTtumeblie
3HauUeHUsA TepeMeHHBIX. [IpefcTaBieHNEe 3aBUCMMOCTH MEXIY BEIWYMHAMU B BHJIC
dbopmynbl. Beraucnennss nmo ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXXJICCTBEHHO PaBHBIC BBIPAKCHUS, MPABUIIA IPEOOPA30BAHUS CYMM U MPOU3BEICHUIA,
MpaBuiIa PACKPHITUS CKOOOK M MPUBEICHUS MTOJOOHBIX CIIaracMbIX.

CBoWCTBa CTETICHU C HATypaJbHBIM TIOKa3aTeJIeM.

Opnnounensl u MHorouseHsl. CrteneHb MHorowieHa. Cro)KeHHE, BBIYMTAHHE,
YMHOKEHHE MHOTOWICHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJIpaT CyMMBbI U
kBajgpaT paszHocTu. dopmyna pa3HOCTH KBaApaToB. PasnokeHMe MHOTOWICHOB
HA MHOXKUTEIH.

YpaBHeHUus U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHUs, TMpaBWwia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCUJIBHOCTDh YPaBHEHHM.

JluHeriHOE ypaBHEHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YpPaBHEHHUS], PELICHHUE JUHEWHBIX ypaBHEHUH. COCTaBIIEHHE YpPaBHEHUH MO YCJIOBHIO
3amaun. Perenne TeKCTOBBIX 3a7a4 C IOMOIIbIO YPAaBHEHHI.

JluneitHoe ypaBHEHHE C JByMs NepeMeHHbIMU U ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUH ¢ IByMs IepeMEeHHbIMU. Pellienne cucteM ypaBHEHUN CiocoooM
IMOJACTaHOBKHU. [[prMepsl pelieHust TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHECHUM.

DyHKUNHA

Koopaunara touku Ha mnpsmoil. YuciaoBele NpOMEKYyTKH. PaccrosHue Mexay
IBYMsI TOYKAMHU KOOPJAMHATHOU IPSIMOM.

[IpssimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcurcca U opAruHaTa TOUKH
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpadukoB, 3amaHHbiX dopmynamu. UteHue
rpadukoB peasibHbIX 3aBUcHMoOcTel. [lonstue pynkmuu. ['paduk ¢pynkiuu. CpoiicTBa
byukui. Jluneitnas dyukmus, e€ rpaduk. ['pabuk ¢yskuum y = |x|. I'padudeckoe
pelIeHNE TMHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHM.

8 KUJIACC
Yucjia ¥ BBIYUCTICHUA

KBaapatHuerit koperb u3 uncna. [loastue 00 uppamnnoHaibHOM uucie. Jlecarnunbie
NPUOIMKEHUST HUppAlMOHATBHBIX uucen. CBoiicTBa apu(METHUECKHX KBaJpPaTHBIX
KOpHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YHUCIOBBIX BHIPAXKEHUN U BHIUUCICHUSIM.
JIeCTBUTEIILHBIC YUCIIA.

Crenens ¢ ueabIM NOKaszaTeneM u e€ cBorictBa. CTaHIapTHas 3alKCh YUCIA.

AJireOpanyecKkue BbIPasKeHUsA
KBanpatHbiil TpéxuiieH, pa3ioXKeHHE KBaJIpaTHOIO TPEXWIEHA HAa MHOXUTEIU.
Anrebpanyeckas 1po6s. OCHOBHOE CBOWCTBO anredbpandeckoi apoou. CroxeHue,
BbIUMTaHUE, YMHOXKEHHUE, JeJieHue anredpanyeckux Apoodei. ParuoHanbHbIe
BBIpAXKEHUS U UX NPeoOpa3oBaHueE.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemenue ypaBHEHHU, CBOISIIMXCS K JIMHEMHBIM M KBaapatHeIM. [Ipocrenmue
JIpOOHO-paIMOHANIbHBIE YPaBHEHUS.

I'padrueckass wHTEpIpeTanusi YpaBHEHHWA C JABYMsI TMEPEMEHHBIMH M CHCTEM
JMHEVHBIX YpPaBHEHUHW C JBYMsl NepeMeHHbIMU. [IpuMmepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUU C IByMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U HUX CBOWMCTBA. HepaBeHCTBO € OOHOM IIEPEMEHHOU.
PaBHOCUIBHOCTH HepaBeHCTB. JInHelHbIE HEPABEHCTBA C OJIHOM NepeMeHHO. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU NEPEMEHHOM.

DOyHKUNHA

[Monsitue pynkuuu. O6IacTh ONpENeICHUs W MHOXKECTBO 3HAYCHHUH (DYHKIIHH.
CrnocoObl 3aanust PyHKIIMIA.

I'padux bynkumun. Urenne cBoiictB dhyHKiuu 1o e€ rpaduky. [Ipumepst rpadukos
GYHKIHNA, OTPaXKAIOIIUX PEATbHBIE TPOIECCHI.

OyHKIMKM, ONHWCHIBAIOIIME TPSIMYI0 ©  OOpaTHYI0  MPONOPIHUOHATHHBIC
3aBUCHMOCTH, UX rpaduxu. Oynkimu y = x°, y = x°, y =Vx, y=|x|. ['padudeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KJIACC
Yucsia ¥ BIYMCICHUSA

PannoHanpHple 4HMClIa, WpPpalMOHANIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
AecsITUYHbIe Jpoon. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIBHBIC YMCIa KaK
OECKOHEUHbIE JAECATHUYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIECTBUTEIIBHBIX YUCEN U KOOPAUHATHOU HPSIMOM.

CpaBHeHue JNENCTBUTENBHBIX qucel, apupmeTniecKkue JNENUCTBUS
C IEUCTBUTEIILHBIMU YUCIIAMM.

Pa3smeppl  OOBEKTOB  OKpYXKaIOLIEro  MUpPA,  JUIMTEIBHOCTh  IPOLIECCOB
B OKPYKarOIIEM MUPE.

[TpuOnmmxk€HHOE 3HAaYeHHE BEIMYMHBL, TOYHOCTh MpuHOMIKeHus. OKpyTieHHe
yucell. [Ipuknka v oLeHKa pe3yapTaTOB BEIYACICHUN.

YpaBHeHUs U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOJAILIUXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISIIMUXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepbl pemieHHsT ypaBHEHUH TPETbEM W UYETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTENU.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHUH. PeleHue TEKCTOBBIX —3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue C JByMs NepeMEHHbIMM U ero rpaduk. PemieHune cucrteM aByx
JIMHEMHBIX YPaBHEHUU C JBYyMs NEPEMEHHBbIMU. PemieHue cucreM IBYX ypaBHEHHU,
OJIHO
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U3 KOTOpBIX JHUHEIHOE, a apyroe — BTOpoil creneHu. ['paduueckas MHTeprpeTanus
CUCTEMBI YPABHEHHI C IBYMS IEPEMEHHBIMMU.

Pemienrie  TEKCTOBBIX  3ajay anredpandyecKkum

crioco0oM. YKciioBbIE HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENWHBIX HEPABEHCTB C OJHOM HEepeMeHHOM. Pemenune cucrem
JUHENHBIX HEPABEHCTB C OJHOM nepemMeHHoil. KBanpaTHsie HepaBeHcTBa. [ paduueckas
MHTEpIIpETalNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKUNHA
KBagparuunas ¢pynkius, e€ rpaduk u cBorictpa. [Tlapabosna, KoopuHATHI BEPUITUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

*
I'paduku Gyskumii: y= £x, y= Ax+b, y= , y=x%y =% y=|x|,
X
Y UX CBOMCTBA.

YucaoBblie M0OCI€A0BATEILHOCTH U NIPOTIPECCUH

[loHdaTre 4YKUCIIOBOM  MOCHEAOBATENBHOCTH. 3aJlaHUE  MOCJIEI0BATEIbHOCTH
peKyppeHTHOM (hopMyIioit u GopMyJION n-TO YieHa.

Apudmernueckass u reoMerpuueckas mnporpeccur. Dopmynbl n-TO  UJIeHA
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI IIEPBBIX 7 YICHOB.

N3o00paxkenue 4wieHOB apu(METUYECKON U TEOMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOpPJMHATHOM IUJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAaIbHBIM pocT. CII0KHbIE
IIPOLICHTBHI.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE  pe3yiabTaThl ~ OCBOGHHMS ~ NIPOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4yeHus B 7 KJacce:

Yuciia 1 BLIYHCIEHUS

BoinonusaTh, coyeTast yCTHbIE U TUCbMEHHbIE TPUEMBI, apu(METHIECKUE TeHCTBUS
C pallMOHATbHBIMU YHUCIIAMHU.

Haxoauth 3Ha4eHHs YUCIOBBIX BBIPAXKECHUMN, IPUMEHSTh pa3HOOOpa3HbIe CIIOCOObI
U TIPUEMBI BBIYMCIICHUS 3HAUYEHUI APOOHBIX BRIPAXKECHUM, COAEPIKAIIUX OOBIKHOBEHHBIE
U JIECATUYHBIE JPOOHU.

[lepexoaute OT oOAHOW (HOPMBI 3amMCH YUCEd K JApyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
B OECKOHEYHYIO JECATUYHYIO IPOOD).

CpaBHUBaTh M  yHOPSAJOYMBATH  PpalMOHAIbHBIC

yucaa. OKpyrisiTh 4Ucia.

BbINONHATS MPUKUAKY W OLIEHKY pe3yjibTaTa BBIYUCICHHM, OIEHKY 3HAaYCHUU
YHUCJIOBBIX BBIPAXKEHUN. BBIMONHATH JAEUCTBUS CO CTENEHSIMU C HaTypajJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsATh TPU3HAKU JAETUMOCTH, Pa3JIOKEHHE HAa MHOXHUTEIM HaTypaJbHbBIX
YHCEJL.
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Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIILHOCThIO  BEJIUYMH, TMPOIEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs] 3a7ad C Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AuaredpanvecKkne BbIpaKeHHUS

Hcnonp3oBaTh anreOpandyeckyrd TEPMHHOJIOTMIO M CUMBOJIHUKY, NPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI YUEOHOTIO MaTepuaia.

Haxonnte 3HaueHuss OyKBEHHBIX BBIPQKEHUN TMpU  33JaHHBIX 3HAYCHMSX
[IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMUsl LIEJIOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
M0JI0OHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbInonHAT yMHOXEHHE OJHOYJICHA HA MHOTOWIEH U MHOTOWICHA HA MHOT'OYJICH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3yIoKEHUE MHOTOWIEHOB HA MHOXKHUTENIH C IIOMOIIBIO BBIHECEHUS
3a CKOOKHM OOILEro MHOXHUTEINA, TPYNIHUPOBKU CllaraeéMbIX, NPUMEHEHUs GopMyil
COKPAILIEHHOI'O YMHOXEHHS.

[IpumensTh mpeoOpa3oBaHWsT MHOTOWICHOB ISl PEUICHHsS Pa3IUYHBIX 3a]ad
Y3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATIbHON IPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEW €  HATypaJbHBIMM  [OKa3aTeJIsIMU
111 IpeoOpa30BaHus BbIPAXKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeElHBIE YypaBHEHHMs C OJHOW IIEPEMEHHOW, IIPUMEHSS [pPaBUIIA
Iepexo/ia OT UCXOJHOTO YPaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsATb, sBiIAEeTCS 1N
YUCJI0 KOPHEM yPaBHEHHS.

IIpumensTh rpaduueckue METOAbl MPU PELICHUU JMHEWHBIX YPAaBHEHMM M MX
CUCTEM.

[TonGupate npuMepsl Hap Yuce, SABISIOUINXCS PeIICHUEM JUHEHMHOro ypaBHEHHUs
C ABYMS IIEPEMEHHBIMHU.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JTUHEHHOrO YpaBHEHHUS C ABYMS
NEPEMEHHBIMH, M0JIb3YACh IPa)UKOM, IPUBOAUTH IPUMEPHI PEIIEHUS YPAaBHEHHUS.

Pemate cucteMsl IBYX JMHEHMHBIX YPaBHEHHUW C JBYMS IE€PEMEHHBIMH, B TOM
quclie rpa@uIecKu.

CocTtaBnaTe U pemiaTh JUHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHUI
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIyYEHHBIN PE3yJIbTar.

DOyHKUMHA

N300paxaTh Ha KOOPJMHATHOM NPSMON TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBalbl, 3allMChIBaThb YHCJIOBBIE IPOMEKYTKH
Ha anreOpanyecKkoM sI3bIKE.

Ormeyarh B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Tpapuky TUHENHBIX QyHKUHUNA. CTpouTh Tpaduk GyHKIHUU ) = |X|.
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OnuceIBaTh ¢ NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTU MEXIY BEIMYMHAMU:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJWYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCT,
BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduueckuid cnocod NpPeACTaBICHUS U aHainu3a WHGOpPMAINH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeameTHbIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 8 kjacce:

YucJia 1 BBIYUCIEHUS

Hcnonb30BaTh HayadbHBIE MPEICTABICHHUS O MHOMXECTBE JCHCTBUTEIBHBIX YHMCEN
JUISL CPaBHEHMS, OKPYTJIEHUSI M BBIYUCIEHUMN, HM300pa)kaTh NEUCTBUTEIbHBIC YHUCIA
TOYKaMHU Ha KOOPAMHATHOM ITPSMOM.

[IpumensaTy TOHATHE apU(PMETHUYECKOTO KBJAPATHOTO KOPHS, HAXOJHTh
KBaJpaTHbIE KOPHH, WCHOJb3ys TPU HEOOXOJAUMOCTH KaJbKYyJSATOP, BBIMOJIHIThH
npeoOpa3oBaHus BBIPAKCHUN, COJEPIKAIMNUX KBAIPATHBIC KOPHH, MUCTOJB3YysI CBOHMCTBA
KOpHEM.

Hcnonb30BaTh 3amucu OOJBIINX W MaJBIX YHCEI ¢ TTOMOIIBIO JECATHYHBIX JPoOCiH
U crernieHei yucna 10.

AJiredpanveckue BbIpaKeHUS

[TpyMeHsATh MOHATHE CTENEHH C LIEJIBIM MOKa3aTesIeM, BBIMOIHATh TPeoOpa3oBaHus
BBIPAXEHUH, COACPIKALLIMX CTEIIEHU C LEJIBbIM [IOKA3aTEeIIEM.

BbINONHATE  TOXAECTBEHHbIE IPEOOPA30BAHMUS  PALMOHAIBHBIX  BBIPAKEHUI
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYJIEHAMU U aJIreOpanyecKUMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXUTEIIU.

[Ipumensate mnpeoOpa3oBaHUs BBIPAKEHUM MJisi PELIEHUS PA3NTHYHBIX 3ajad
Y3 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate snMHEWHBIEC, KBaJpaTHbIE YpPAaBHEHUS U pallMOHAJIbHBIC YpPaBHEHWS,
CBOJIAIIMECA K HUM, CUCTEMBI ABYX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

[IpoBoauTe mpocTelve UCCIEeI0BaHNsI YPABHEHUW U CUCTEM YPAaBHEHUU, B TOM
quclie ¢ NpUMEHEHHeM TrpaduyecKux NpeacTaBlieHuld (yCcTaHAaBIMBaTh, MMEET JIU
ypaBHEHHE WIH CUCTEMA YPaBHEHUI PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT cIOBECHOW (POPMYIMPOBKH 3a7auu K €€ ajareOpandyeckoil Mojieinu
C MOMOIIIBIO COCTABJICHUS] YPABHEHUS] WM CHUCTEMBl YPAaBHEHHM, WUHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 33/1a4M MOJIYUYECHHBIN PE3yJIbTaT.

[IprmMeHsITs CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHOW MEPEMEHHOW M UX CUCTEMBbI, JaBaTh I'paUUECKYIO
WJUTIOCTPALMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU

[lonumath M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS U A3BIK (TEPMUHBL,
CUMBOJIMYECKUE OO0O03HAUCHMs), ONPEACNSITh 3HaueHHe (YHKIUU 1O 3HAYCHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA GYyHKIUU 10 e€ rpaduKy.

CTpOI/ITB rpaq)I/IKI/I 3J1eMeHTapHHX (byHKUMIA BUAA:

y=_y=x%y=x%y= % y=|x|, onuceBarh CBO/CTBa YNCIOBOI (DYHKINH

1o eé rpa(bHKy.

[IpeameTHBIC pE3yJIbTAaThl OCBOCHUS MPOTPaMMbl Y4YEOHOrO Kypca K KOHITY
oOyueHus B 9 kjacce:

YucJia 1 BBIYUCIEHUS

CpaBHUBATH U YHOPSIAOUUBATH PAIMOHAIIBHBIC U UPPALIMOHAIBHBIE YUCTIA.

BreimonasaTe apudmMeTnueckne ACHCTBUS C PAIlMOHATBLHBIMU YUCIAMH, COYETas
YCTHBIE W TIMCbMEHHBIC MPUEMBI, BBINOJHATH BBIYUCICHUS C HUPPAUOHAIBHBIMU
YHCJIaMH.

Haxonuths 3HaueHUs1 CTENEHEH C LEJbIMM IMOKAa3aTeIsIMU U KOPHEH, BBIYMCIISATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUMN.

OKpyryiaTh  JI€UCTBUTEIBHBIC YHMCJIA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKEHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHBIE U KBaJpaTHBIE YPaBHEHUs, YPAaBHEHMS, CBOISILUECA K HUM,
npocTeiire ApoOHO-palOHaIbHbIE YPaBHEHUS.

Pematpe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pemarp TekcTOBBIE 3a/1a4M anreOpanyecKuM CIOCOOOM C MOMOILBIO COCTABJICHUS
YPaBHEHMS WIM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBoauTe mpocrenime UcCie10BaHus ypaBHEHUNW U CUCTEM YPaBHEHUH, B TOM
qucie C NPUMEHEHHWEM TIpapUuecKux MpeACcTaBlieHu (yCTaHABIMBaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemars nvHeliHbIe HEpAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paXkaTh PEILICHUE
HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3aIIMCHIBATH PELICHHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JTMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIKOYAIOILIKE
KBa/IpaTHOE HEPaBEHCTBO, M300pa)KaTh PELIEHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOMN
IIPSAIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnosb30BaTh HEPABEHCTBA MPU PEILIEHUN PA3IUYHbIX 3a/1a4.

DOyHKUNHA
Pacno3naBath (yHKIIMM W3ydeHHBIX BUIOB. Iloka3pIBaTh CXEMaTHYECKU
pacroyio)KCHUE Ha KOOPAWHATHOM TUIOCKOCTH TpadukoB (QYHKIMH BuUmga: y = £X,

y=#x+b y=_, y=ax*+bx+c, y= x°, y= % y=|x| B 3aBucumocTn
X
OT 3Ha4YCHUI KOI(PPUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUH.
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Crpouth M u300paxkaTb CXEMaTHYECKH TpapuKh KBAaJAPAaTUUYHBIX (PYHKIH,
OMMCHIBATH CBOMCTBA KBAJPATHUUHBIX PYHKIUHI 1O UX Tpadukam.

Pacnio3naBath kBazpaTHuHyl0 (QYHKIHIO 1O (opmysie, TPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON XKU3HH, (PU3UKU, TEOMETPHUH.

Yucsi0BbIE MOCIEI0BATEILHOCTH U NIPOrPecCum
Pacnio3naBaTh apumMeTHUECKYI0 U TE€OMETPUUECKYIO MTPOTPECCUU TIPH Pa3HbIX
crocobax 3aaHusl.
BBINOMHATH BEIYUCIICHUS C UCTIOIB30BaHUEM (POPMYIT n-ro ujaeHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YICHOB.
N300paxath 4ieHbl NOCIEI0BATEIbHOCTH TOYKAMU HA KOOPAUHATHOMN MIIOCKOCTH.
Pemate 3amaum, CBSI3aHHBIE C YKMCIOBBIMH IOCIIEIOBATEIBHOCTSIMA, B TOM YHCIIE
3a/1a4¥l U3 PEATLHON JKU3HM (C UCMIOJIB30BAHUEM KAIBKYIIATOPA, TU(POBBIX TEXHOIOTH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Haumenosanme pasgena |[KommuecTBo OcHOBHOE OCHOBHBIE BUIBI ACSITEIBHOCTA 00YYaOIIUXCS
(Temnl) Kypca 4acoB CoZIepKaHue
Yucna 1 BEIYUCIICHUS. 25 [Tonsitue CucreMaTu3upoBaTh M 000ramaTh 3HAHUSA
PannonanbHbIe yncia paloHaIbHOTO YKcia. | 00 OOBIKHOBEHHBIX U AECATUYHBIX IPOOSX.
Apudmernyeckue CpaBHMBATH U YNOPSIA0YHUBATH APOOHU, TpeoOpa30BbIBas
NeicTBUA pu He0OXOJUMOCTHU ACCITUYHBIE APOOU B OOBIKHOBEHHBIE,

C palMOHAIBHBIMHU
yuciaamu. CpaBHEHHE,
YIOPSA0UYUBAHUE
paloHaIbHBIX YHCE].
CreneHb

C HATypaJIbHBIM
IOKa3aTeJIEM.
Pemenne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
IPaKTHKHU.

[Ipu3Haku nenumocTH,
Pa3IoKEeHUS

Ha MHOKHTEIIN
HaTypaJbHbBIX YHCEIL.

OOBIKHOBEHHBIE B JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIOCOObI U MPUEMBI
BbIYUCJICHUS 3HAYCHUI APOOHBIX BHIPAKECHUM,
coJiep>KaluXx OOBIKHOBEHHBIC U JIECATUYHbIC

IpoOu: 3aMEHSITh MPU HEOOXOAUMOCTH JIECATUYHYIO

Ipoob

O0OBIKHOBEHHOW 1 OOBIKHOBEHHYIO JICCATUYHOMN, TPUBOAUTH
BBIpAKEHUE K (popMe, Haubosee y100HO! JUIsl BRIYUCICHUH,
npeoOpa3oBbIBATH APOOHBIC BEIPAKECHHSI HA YMHOKECHHUE U
JeJI€HUE JECATUUHBIX APOoOeH K IEUCTBUSAM C LICJIBIMU
YUCJIaAMHU.

IIpuBOANTH YKC/I0BbIC M OYKBEHHbIC IPUMEPbI CTEIICHU
C HaTYpaJIbHBIM MOKA3aTENeM, OOBICHSS 3HAUCHUS
OCHOBAHUSI CTETNICHU U MOKA3aTeNsl CTEEHU, HAaXOIUTh
3HAYEHHUs CTeTeHen Buaa a” (a — nodoe parmoHaIbHOE
YUCJI0, 7 — HATyPAJIbHOE YHUCIIO).
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Peanbnblie
3aBucumoctH. [Ipsimas
u obpaTHas
MIPOTIOPITUIOHATEHOCTH

IoHuMAaTh CMBICT 3aNTUCH OOJIBIITUX YHCEI C TIOMOIIBIO
JECATUYHBIX Apo0Oei u crenenen yucna 10, npuMeHsTh UX
B PCATBHBIX CUTYaIIHSX.

IIpuMeHATHL TPU3HAKHU IETUMOCTH, PA3JIOKCHUS HA
MHOKUTENI HATyPaIbHBIX YHCEI.

PemaTh 3aga4u Ha 4YacTH, MPOLEHTHI,

MPOMOPLIUH, HA HAXOXKJEHUE TpoOu (MPOIEHTA) OT
BEJTUYMHBI U

BEJIMYMHEI 10 €€ ApoOu (MPOLEHTY), ApoOu (TIpolieHTa),
KOTOPBIM COCTABJISIET OJIHA BEJIMYMHA OT IPYTrOi.
IIpuBoauTH, pa3dMpaTh, OLEHUBATH PA3JIUYHBIC PEIICHUS,
3aIlMCHU PEUICHU TeKCTOBBIX 3a7ad.

Pacno3naBaTh M 00BSICHATD, ONIUPASICh HA ONPE/CICHHUS,
PsIMO MPOTIOPITMOHAIBHBIE U 00PATHO MPOTOPIIUOHAIbHBIE
3aBUCUMOCTH MEX]Ty BEIMYUNHAMHE, MPUBOIAUTH MPUMeEPbI
ATUX 3aBHCUMOCTEH U3 pEaIbHOTO MUPA, U3 APYTUX YIeOHBIX
PEIMETOB.

PemiaTh npakTUKO-OPHEHTHPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, IPSIMYIO U 00paTHYIO MPOTOPIIMOHAIBHOCTH,
POTIOPIINH

AnreOpanyeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAXKCHU.
[TepemenHsIe.
Jlonyctrmblie
3HA4YCHUSA
IIEPEMEHHBIX.
DopMyIIbI.

Ogaagerh airedpanyeckoi TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSTH €€ B IIPOllecce OCBOCHUS yUeOHOT0 MaTepuara.
Haxoautsb 3HaueHUs1 OyKBEHHBIX BBIPAXKEHUM NpH
3aJIaHHBIX 3HAYEHUSIX OYKB; BBIIIOJHITH BRIUUCICHUS 110
dbopmynam.

BbINoHATH peoOpa3zoBaHus LEIOr0 BhIPaKEHUS

B MHOTOWIEH MPUBEJICHUEM MOAOOHBIX CIaraeMbix,
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| packpbITHEM CKOOOK. BBINOIHATH YMHOKEHHE O[HOUICHA

54



IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKphITHE CKOOOK 1
IPUBEJICHUE
IMOI00HBIX
cllaraemaix.
CBoiicTBa cTeneHU
C HaTypaJIbHbIM
MOKa3aTeseM.
MHOro4neHHI.
Cnoxenue,
BBIYUTAHUE,
YMHOXEHHUE
MHOT'OUYJICHOB.
DopMmyJibl
COKpAaILIEHHOTO
YMHOXEHHUSI.
Paznoxenue
MHOT'OYJICHOB

HA MHOXUTEIHN

HA MHOTOWIEH U MHOTOWJIEHAa Ha MHOTOWIECH, IPUMEHSATH
(dopMyJibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJIATH Pa3I0KeHHE MHOIOYIEHOB HA MHOKUTEH
NyTEM BBIHECEHHUSI 32 CKOOKHM OOIIEro MHOKHUTEIIS,
npUMeHeHus1 (OpMyJibl pa3HOCTH KBaApaToOB, (hopmy
COKPAILEHHOIO YMHOXKCHHUS.

IIpumeHATH TpeoOpa3oBaHre MHOTOWICHOB ISl pELIEHUs
Pa3IMYHBIX 3324 U3 MAaTEMATUKH, CMEKHBIX [IPEAMETOB,
U3 PEATbHON MPAKTUKU.

3HAKOMUTBHCH € HCTOPHEH PA3BUTUS MAaTEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuE, IpaBuia
npeoOpazoBaHus
ypaBHEHUs,
PABHOCHJIBHOCTD
YPaBHEHUN.
JlunerHoEe ypaBHEHUE

PemiaTes nuHEliHOE YpaBHEHUE C OJHOM MMEPEMEHHOM,
NPUMEHSAS MPAaBWJIA MIEPEX0/IA OT UCXOJAHOTO YPABHEHUS

K PaBHOCHJIBHOMY €My 00Jiee MpOCTOro BUA.

IIpoBepsaTh, ABIACTCSA T KOHKPETHOE YUCIO KOPHEM
YpaBHEHHUS.

IHoa0upaTs MpUMepHI [1ap YUCEN, SIBISIOMIMNXCS PELICHUEM
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JIMHEMHOI'O0 YPABHEHUS C IByMs [IEPEMEHHBIMU.
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C OJIHOU NEPEMEHHOM,
pelIeHrEe JTMHEUHBIX
ypaBHeHuUl. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUH.
JIuHeitHOEe ypaBHEHHE
C OByMs
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema
JIBYX JINHEWUHBIX
YPaBHEHU C JABYyMS
NEPEMEHHBIMU

CTpouTh B KOOPAMHATHOU MJIOCKOCTH rpauK JUHEUHOTO
YpaBHEHMsI C  JBYMS  IIEPEMEHHBIMHU;  IOJbB3YSCh
rpaukoM, NPUBOAMTH MPUMeEPbI PEIICHHS YPABHEHHUS.
Haxoaurh  pemieHsMe  CUCTEMBl  JBYX  JIMHEHHBIX
YPaBHEHUH C ABYyMS IEPEMEHHBIMHU.

CocraBisTh U pemiaTh YpaBHEHHUE WIN CUCTEMY
YPaBHEHMH 1O YCIOBHUIO 3a]1a4d, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I1OJTy4YECHHBIN
pe3ynbTar

Koopnunate! u rpaduku.
OyHKIMH

24

Koopaunara Touku
Ha MPSMOM.
Hucnosble
IIPOMEKYTKHU.
Paccrositane mexny
JIBYMS TOYKAMU
KOOPAMHATHOMN
MIPSMOMU.
IIpssmoyrosbHas
cHUcTeEMa KOOPIMHAT
Ha IUIOCKOCTH.
[Tpumepst rpadukos,
3aIaHHBIX
dbopmynamu.

M300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIHE 33IaHHBIM KOOPIUHATAM, JTYUH,
OTPE3KH, MHTEPBAJIbI; 3aMMUCHIBATh UX Ha aJIreOpanyeckoM
SI3BIKE.

OTMeyaTh B KOOPAUHATHON MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOpPJIMHATAM; CTPOUTH rpaduKu

HECJIOXKHBIX 3aBUCUMOCTEH, 3aaHHBIX (hOpMyJIaMu, B
TOM 4YHCTIe

C IOMOUIBIO HU(PPOBBIX TAOOPATOPUI.

I[IpumeHsITH, H3y4aTh MPEUMYIIECTBA,
HHTEPNPeTUPOBATH rpaduiIeCKUil CITOCOO MPEICTaBICHUS
W aHaJIKM3a Pa3HOOO0pa3HOM KMU3HEHHON MHGOpMAIIHIH.
OcBauBaTh NOHATHE (PYHKIIUH,

OBJIa/IeBaTh (PYHKIIMOHAILHON
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TEPMHUHOJIOTUEN.
Pacno3naBath nuHelHy0 QyHKIMIO y = kx + b,
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Urenue rpapukon
peanbHbIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
I'padux pyHKUIMU.
CroiicTBa (PyHKITHH.
Jluneitnas GyHKIUS.
[TocTpoenue rpaduxa
JUHENHON QpyHKIUY.

ONMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUM

ko3 unmeHToB k u b.

Ctpoutsh rpaduku muHeHON GyHKINU, QYHKIMHA Y = | X |.
Hcnoab3oBath nudppoBbie pecypebl 11 IOCTPOEHUS
rpa¢ukoB QYHKIUN U U3yYEHUS] MX CBOMCTB.

IIpuBOINTE MPUMEPHI TUHEWHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIpoLeCccax U sIBICHUAX

I'paduk pyHKIIH
y=|x|
[ToBTOpeHue u 0600IIeHNE 6 [ToBTOpEeHue BoiOupaTh, NpUMEHATH OLEHUBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX ITOHSATHI quceJ, BBIYUCICHUH, MpeoOpa3oBaHUM BhIpaKEHUH,
U METOJIOB Kypca pelieHus ypaBHEHUH.
7 xnacca, 00001IeHIE OcyuiecTBJIATH CAMOKOHTPOJIb BHITIOTHSIEMBIX JICHUCTBUM U
3HAHUU CaMOITPOBEPKY pe3yjIbTaTa BEIUYMCICHUM, TPe0Opa30BaHMIA,
IMOCTPOECHHU.
Pemiats 3agaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUS IS pElIeHUs 3a7a4 U3 IPYTux
IPEAMETOB.
Pemarth TekcTOBBIE 321a4H, CDABHUBATDH, BHIONPATH
CIOCO0OBbI PEIICHUS 3a/1a4n
OBIIEE KOJIMYECTBO 102
YJACOB I1O
ITPOIT'PAMME
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8 KIIACC

HaunmenoBanue pazaena [KoaumuecTBo OcHoBHOE OCHOBHBIE BUJIBI JACATEIBHOCTA 00YUAIONTUXCS
(Tembl) Kypca 4acoB coiep)KaHue
Uucna v BEIYMCIIEHUS. 15 KBanpartssiili KOpeHb DopMyJIHPOBaATH ONpele/IeHHe KBAaIPaTHOIO KOPHs

KBagpaTHbie KOpHU

n3 yncna. [lonstue
00 uppanroHaILHOM
yucie. JleciTuaHbie
MPUOITMKEHUS
HppanuoHaIbHbIX
YHCell.
JleriCTBUTEIIbHBIC
yucna. CpaBHEHHE
NENCTBUTEIBHBIX
quces.

YpaBHeHHE BUIA

X’ = a.

CaoiicTBa
apuPpMETHIECCKUX
KBaJPaTHBIX KOPHEW.
[IpeoOpazoBanue
YHUCJIOBBIX
BBIPAKCHUH,
COJIepIKaIUX
KBaJ[paTHbIC KOPHU

U3 yrcia, apuMEeTHIECKOro KBaJIPaTHOT'O KOPHSI.
IIpuMeHATH Onepaluo U3BJICYEHUS KBAAPATHOTO KOPHSA
U3 YUCJIa, HCMOJIb3YSl TIPU HEOOXOIUMOCTH KAJBKYJISATOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHMBaTh M YNOPAA0YMBATH PALUOHAILHBIE

M HppalMOHAIBHBIC UHCJA, 3alUCAHHBIE C
ITOMOIIBIO KBAIPATHBIX KOPHEM.

HMccienoBaTh ypaBHEHUE X° = @, HAXOAUTH TOUHEIE U
npuOIMKEHHBIE KOPHU TIpH a > 0.

HccaenoBatb CBOMCTBA KBAAPATHBIX KOPHEU, TPOBOIS
YHUCIIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJbKYJISTOPa
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIESCKUX KBAIPATHBIX
KOPHE; IPUMEHSTh UX JUIsl IPeoOpa30oBaHuUs BEIPAKEHUN.
BpInoJHATH Npeodpa3zoBaHMs BHIPAKEHUN, COAEPIKALINX
KBaJlpaTHbIC KOPHU. BeIpaxaTb nepeMeHHbIE

U3 TEOMETPUUYECKUX U HU3HIECKUX (POpPMYIL.

BbluncasTh 3HAYE€HUS BBIPAXKCHUHN, COAEPKALIUX
KBaJIpaTHbIC KOPHU, UCIIOJIb3YS MPH

HEO0OXOJMMOCTHU KaIbKYJISTOP.
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Hcnoan3oBarsb B XO04€ pCIICHUSA 3aaa4 3JICMCHTAPHBIC
MPpCACTABJICHUS, CBA3aHHBIC C HpI/I6J'II/DKéHHBIMI/I 3HAa4YCHUAMU
BCJINYHH.

3HAKOMUTLCS C I/ICTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHKH

Uuncia U BEIYUCIICHUS.
CrerneHs ¢ 1EIbIM

CreneHs ¢ 1eabIM
IOKa3aTEJIEM.

®opmyaHpPoOBaTh ONpeaeIeHne CTENEHU C IIeJIbIM
MOKa3aTeJIEM.

MOKa3aTeaeM CranpapTHas 3anuch IIpeacTaBiasTh 3anMCh OOJBITNX U MAJIBIX YHCEIT
4yuca. B CTaH/IapTHOM BHjie. CPaBHMBATH YKCJIa U BEJIMYUHBI,
Pa3mepsl 00beKTOB 3alMCaHHbIE C UCTIOJIb30BaHueM cteneHu 10.
OKPYKaIoIIEro Mupa Hcnoab30BaTh 3alIUCh YUCEN B CTAHAAPTHOM BUJE
(OT 3IEMEHTapHBIX TUISt BBIpaKCHUS pasMepoB 00BEKTOB,
YacTUIl JUTUTEIIBHOCTH MPOLIECCOB B OKPYKAIOIIEM MUDE.
710 KOCMUYECKUX @®opMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOil opme
00BEKTOB), Y WIJIIOCTPUPOBATH MPUMEPAMHU CBOIICTBA CTENIEHU
JIIUTEIBHOCTh C LEJIbIM MIOKA3aTENEM.
MPOLIECCOB IIpumMeHsATH CBOWCTBA CTETICHU JIJIsl TPeOOpa3oBaHuUs
B OKPYKAIOILIEM MUpPE. | BBIPAXKEHUH, COIEPKAIIUX CTEIECHH C LIEJIBIM
CBolicTBa cTENEHU MIOKA3aTEJIEM.
C LIEJIBIM IIOKa3aTejaeM | BbINOJHATHL AeiiCTBUS C YUCIIaMU, 3alTUCAHHBIMU
B CTAHJIApTHOM BHji€ (YMHOXEHUE, JIETICHHUE, BO3BE/ICHHUE
B CTCIICHD)
AnreOpandeckue KBanpatHslii Pacno3HaBaTh KBaIpaTHBIN TPEXWICH, YCTAHABINBATh
BhIpakeHUs. KBaapaTHblii TPEXUIIEH. BO3MOKHOCTb €T0 Pa3I0KEHUsI HA MHOKHUTEIIH.
TPEXUIEH Paznoxenne PackiaabiBaTh HA MHOKMTEJIM KBAIPATHBIN TPEXUWICH
KBaJJPaTHOTO C HEOTPUIATEIbHBIM JUCKPUMUHAHTOM

61




TpEXUICHA
Ha MHOXKUTEIU

AnreOpandeckue
BBIPKCHMSI.
AnreOpandeckasi 1poob

15

AnreOpanyueckas
npoOb. JonmycTumblie
3HAYCHUS
EPEMEHHBIX,
BXOJISIINX

B alireOpanvecKue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anredpandecKkou
npo6u. Cokpalienue
TpOOEH.

Cnoxenue,
BBIYUTAHUE,

YMHOXCHHUC 1 JCJICHUC

anreOpanyecKux
TpOOeH.
[IpeoGpazoBanue
BBIPAKEHUH,
COJIEpIKaIITIX
anredpanyeckue
Ipoou

3anuceiBaTh anrebpandeckue Boipakenus. Haxoaurtpb
00J1aCTh ONPEJEIICHNS PALlMOHATIBHOTO BBIPAKEHUS.
BbINOJIHATH YUCIOBBIE MOJICTAHOBKU U BHIYHCJIATH
3HauY€HUE JPOOH, B TOM YHUCIIE C MOMOIIbIO KAJBbKYJISATOPA.
@DopMyJIUPOBATH OCHOBHOE CBOMCTBO aJireOpandecKon
JIpoOu 1 MPUMEHSTH €T0 JIJIsl Ipeo0pa3zoBaHus Ipooei.
BbInoJaHATH JeiicTBUSA ¢ anredpandecKuMu Ipo0sSMu.
[IpumensTh npeoOpa3oBaHus BbIPAKEHUH IJIs1 PEILICHUS
3a1a4. BeipaxaTs nepemeHHbie 3 GopMyn (PU3HUECKUX,
T€OMETPUYECKUX, OMMUCHIBAIOIINX OBITOBBIC CUTYAIINH )
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YpaBHEHUS 1 HEPABEHCTBA. 15 KBangpaTtHoe Pacno3dHaBaTh KBaJlpaTHbIEC YPABHEHHS.

KBanparnubie ypaBHEeHUS ypasHeHue. HenosiHoe | 3amuchiBaTh GOpMYJy KOpHEH KBAIPaTHOTO YPABHEHHUS;
KBaJpaTHOE pelaTh KBaJAPpaTHbIC YPABHEHMSI — MOJIHBIE U HETIOJIHBIE.
ypaBHenue. Dopmyna IIpoBoauTH MpocTEHIINE HCCIACAOBAHUA KBAIPATHBIX
KOpHEN KBaJApaTHOTO YPaBHEHUU.
ypaBHeHus. Teopema PemiaTs ypaBHeHUs1, CBOJSAIINECS K KBAIPATHBIM,
Buera. C IOMOIIIBIO MPE0OPa30BaHUI U 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHUH, Habawaath 1 aHAJIU3UPOBATH CBSI3b MEXKAY KOPHIMU U
CBOJALIUXCS ko3 pUIIeHTaMH KBAaJIpaTHOTO YPABHEHHS.
K KBaJpPaTHBIM. dopmyaupoBaTth Teopemy Buera, a Takke 00OpaTHyto -
[Ipocreiiiine ApoOHO- | TeopeMy, MPUMEHSTh 3TH TEOPEMBI IS PEIICHUS
palOHAJIbHbBIE 3a/1a4.
ypaBHEHHSI. Pemiath TeKCTOBBIE 321a4H AITeOpandeCKUM CIIOCOOOM:
Pemenue TekcTOBBIX NEPEXOAUTH OT CIOBECHOU (DOPMYIMPOBKHU yCIOBUS 3a1a4u
3a/1a4 € IOMOUIBIO K anreOpanveckoil MoJIen MyTEM COCTaBJICHUSI yPaBHCHMUS;
KBaJpaTHBIX pemaTh COCTAaBIICHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
YpaBHEHUI pe3yibTar.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTHS aIreOpbI
YpaBHEHHS 1 HEPABEHCTBA. 13 JIuHeitHOEe ypaBHEHUE Pacno3HaBaTh JIMHEHHbBIE YPABHEHUS C

CucreMbl ypaBHEHHM

C IBYMsI
NEePEMEHHBIMHU, €r0
rpaduk, mpuMepbl
peleHns ypaBHEHUN

B LIEJIBIX YHCTIAX.
Pemenue cucrem asyx
JIMHEWHBIX YPABHEHUN

JBYMS IEPEMEHHBIMH.
CtpouTth rpaduKky JTMHEHHBIX YPaBHEHHH, B TOM YHUCIIE

HCIO0JIb3YS HM(POBBIE pecypChl.

PasimuyaTthb napasuiesibHbIE U NIEPECEKAIOIINECS MTPSMbIE
110 UX YPAaBHECHUSM.

Pemiath cucTeMsl IBYX JIMHENHBIX YPABHEHUH C JBYMS

IIEPEMEHHBIMHU I10JICTAHOBKOM U CII0KEHUEM.
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C AByMs
[IEPEMEHHBIMM.
IIpumepsl pelienus
CUCTEM HEJIMHENHBIX
YPaBHEHUM C IBYyMs
MIEPEMEHHBIMM.
I'paduueckas
UHTEpIIpEeTalUs
YpaBHEHHUS C ABYyMS
EPEMEHHBIMU U
CUCTEM JINHEUHBIX
YPaBHEHUH C

JBYMSI
NIEPEMEHHBIMH.
Pemenue TekcToBbIX
3a/1a4 € IOMOUIBIO
CUCTEM YpaBHEHUI

Pematrp mnpocrenmme CUCTEMBI, B KOTOPBIX

OJ[HO U3 YPABHECHUU HE ABJIACTCS JIUHEHHBIM.
[MpuBoauTh rpaguyecKyr0 HHTEPNPETALUIO PELICHUS
YpaBHEHUsT C JABYMs IIEPEMEHHBIMH M  CHUCTEM
YPaBHEHUH C IByMsl [IEPEMEHHBIMU.

PemaTh TekcTOBBIE 3a4a4UH AITeOpPanyECKUM CIIOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
HepaBenctpa

12

YucnoBelie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ onHoM
IIEPEMEHHOM.
JInHenHbie
HEPABEHCTBA C OJIHOMN
MEPEMEHHOU U UX
peenne. Cucremsl
JINHEWHBIX HEPABECHCTB

DopMyJIHPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAVMHATHOM IIPSAMOM, JOKA3bIBAThH
anredpanydecKH.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B X0OJI€ PELICHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OAHOW MEPEMEHHOM,
n300paxaTh pelieHNe HEPABEHCTBA HA YHUCIIOBOM MPSMOM.
PemaThb cucTeMbl JIMHEHHBIX HEPABEHCTB, M300paKaTh
peLIeHUEe CUCTEMBI HEPABEHCTB Ha YHUCIOBOU IIPAMOU
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C OHOM IEPEMEHHOU
U UX pEIlICHHUE.
N3o6paxenue
pELICHUs TUHENHOTO
HEPABEHCTBA U UX
CUCTEM Ha YHUCIIOBOU
pAMON

OyHKIWY.
OCHOBHbBIE TOHATHUA

[Tonsarue GpyHKIMN.
OO6nacTp onpeiesieHUs
Y MHO>XECTBO
3HaUYCHUN DYHKIIHH.
CrocoObI 3a1aHus
GyHKIUH.

I'paduk GyHKIIMH.
CgoiicTBa QpyHKIINH,
UX OTOOpaKeHHUE

Ha rpaduxe

Hcnoan3oBaTh PyHKIIMOHAIbHYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY.

BorunciasaTs 3HaYeHust QyHKIMM, 3a1aHHBIX GOpMyIamMu
(mpu HEOOXOAMMOCTH UCIIOJI30BATh KAJLKYJISTOP);
COCTABJSATH TA0JIMIbI 3HAYEHUH QYyHKLIUU.

Ctpoutp no Toukam rpaguku QyHKIUN.

OnuceiBaTh CBOICTBA (DYHKIIMK HA OCHOBE

e€ rpaguYecKOoro NpeICTaBICHUS.

Hcnoab3oBaTh PyHKIIMOHAIbHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

HccaenoBath npumepsl rpadMKoB, OTPAKAIOIIMX PEAIbHbBIC
npoteccol U siieHud. [IpuBoAUTH MpUMeEPHbI IPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMM.

Hcnoab3oBaTh KOMIBIOTEPHbIE POrPaAMMBI

JUI TOCTPOEHUS rpapuKoB PYHKIMNA U U3yUYEHUSI UX CBOMCTB

OyHKINH.
UrncnoBbie GyHKIIUN

UreHne u noCTpOEHUE
rpaduKoB QyHKIIHIA.
[Tpumeps rpadukoB

Haxoauth ¢ noMombio rpaguka QyHKIIMY 3HAYCHUE OJHOU
13 paccMaTpUBAEMBbIX BEJIWYHUH 110 3HAYCHUIO JPYTOM.
B HecnmoxHBIX ciaydasx BbIpaxKaTh (POpMyJI0i 3aBUCUMOCTD
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dynKumii,
OTPAKAIOITUX
peanbHbIE MTPOLIECCHI.
DyHKINH,
OMUCHIBAIOIIINE
IPSMYIO U
o0paTHyIO
MIPONOPLIMOHATIbHbBIC
3aBUCUMOCTH, UX
rpaduku.

I'padux pynkumMH
y =x.

OyHKIUU
y =x,y =x,
y=vx,y=|x|;

rpaduueckoe penieHue

YPaBHEHUU U CUCTEM
YpaBHECHUU

MEXy BETUIMHAMHU.

OnuceiBaTh XapakTep U3MEHEHHs OJJHOM BEJIMUMHBI

B 3aBUCHMOCTH OT U3MEHEHUS APYTOM.

Pacno3HaBaTh BubI n3ydaeMbiX QpyHKui. [lokasbiBaTh
CXeMaTHYeCKH IT0J0)KEHUE HA KOOPAMHATHOMN TIIOCKOCTH
rpadukoB QyHKIMIA Buma: y = x4y =x°,y =+x,y = |x|.
HUcnoab3oBath GyHKIMOHAJIBHO-TPadguYeckue
NpeACTABJEHHUS I PEIICHUSA U UCCIECOBAHNs YPABHEHUN U
CUCTEM YpPaBHECHUM.

IIpuMeHaTH HU(PPOBBIE pecypPChI 11 TOCTPOCHUS
rpadukoB GyHKINH

[ToBTOpeHue u 06001IeHNE

[ToBTOpEHUE
OCHOBHBIX TOHATHUH U

METOJ0B KypcOB 7 U 8

KJIacCOB, 0000IIIeHNE
3HaHUM

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0ObI CPABHEHUS
YKCeJl, BBIYUCICHUN, TPeoOpa30BaHuil BbIPAXKEHUM, pEIICHUS
YPAaBHEHHM.

OcyecTBJIATh CAMOKOHTPOJIb BBITTOJHIEMbBIX JICHCTBUM U
CaMOTMPOBEPKY pe3yJibTaTa BHIYMCICHUM, TPeoOpa30BaHuUi,
IIOCTPOCHUM.

Pemrars 3a1a4u U3 peajibHON KU3HU, IPUMEHATH

66




MaTeMaTU4YeCKUE 3HAHUS JIJI PELICHUs 3a]1a4 U3 IPYTUx
IPEAMETOB.

Pemath TeKCTOBBIE 3a1a4H, CPABHUBATh, BHIOMPATh
CIoco0bI pEIICHUA 3a/1a4l

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102
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9 KJIACC

HaumenoBanue paznena  |[KonmuecTBo OcHoOBHOE OCHOBHBIE BUJIBI ACATEIHHOCTHA 00YYaIONTUXCS
(Temnl) Kypca 4acoB CoJIepKaHue

Uucna v BBIYUCIIEHUS. 9 Panyonanbneie uncna, | Pa3BuBaTh nmpeacTaB/ieHHMs O YMCIIAaX: OT MHOXKECTBA

JlelicTBUTENBHBIE YHCTIA UppaluOHAIBHBIE HaTypaJIbHBIX YHCEJ 10 MHOXKECTBA JACHCTBUTEIBHBIX YHACEI.
4yucia, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
OECKOHEUHbIE JEUCTBUTEIHHOTO YKCIia Kak OECKOHEUHOM NEeCSITHYHON
NECATUYHBIE JPOOH. IpoOu, NPUMEHSATD 1€CATUYHbIE PUOIHKEHHUS
MHO0k€eCTBO palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
JNEUCTBUTEIIBHBIX HN300pamxaTh ACHCTBUTEIBHBIE YUCIIA TOUYKAMU
YHCEJT, KOOPJAWHATHOMW MPSIMOM.
JCUCTBUTEJIbHBIE 3anucbIBaTh, CPABHMBATH U YIIOPA10YUBATH
Yyyuciia Kak JEWCTBUTEIBHBIE YHUCIIA.
OEeCKOHEUHbIE BoInoHATH, COUeTast yCTHBIE U IUCbMEHHBIE TPUEMBI,
JECATUIHBIC APOOH. apudmMeTnyecKue JeMCTBUA C PALMOHAIBHBIMU YHUCIIAMU;
Bzaumuo HAXOJUTh 3HAYCHUS CTETICHEW C LEJIbIMU MMOKA3aTEISAMU U
OJIHO3HAYHOE KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIOBBIX BBIPAXKECHUM.
COOTBETCTBHUE MEXKY IHonyunTh MpeacraBjieHHe 0 3HAYUMOCTH
MHOKECTBOM JEHCTBUTENBHBIX YNCEIT B PAKTUYECKON JIEATEIIbBHOCTH
JICUCTBUTEIILHBIX YeJIOBEKA.
YHCEIl U MHOXKECTBOM AHAJIU3MPOBATH H [1€J1aTh BBIBO/IbI O TOUHOCTH
TOYEK KOOPAUHATHOUN MPUOITMKEHUS JCHCTBUTEIHHOTO YKCTIA TIPU PEIICHUH
IIPSIMOM. 3a7ad4.
CpaBHeHue OKpyrJIATh JCUCTBUTEIIBHBIE YUCIA, BHINOJHATH
JCHUCTBUTEIBHBIX YUCET, | MPUKHUAKY PE3yJIbTaTa BHIYMCICHUM, OLEHKY 3HAaUCHU
apupMeTHIECKUE
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JIEUCTBUSA

C JICUCTBUTEIIbHBIMU
YHCIIaMH.
[Tpubnmxénnoe
3HAYEHHUE BEJIMYMHBI,
TOYHOCTH
MPUOIMKECHUS.
OxpyrJieHue Yuce.
[Ipukuaka n oneHka
pe3yJIbTaToB
BBIYMCJICHUH

YUCJIOBBIX BBIPAXKEHUM.
3HAKOMHMTBHCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKHU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
IEPEMEHHOU

14

JIuHelHOEe ypaBHEHHUE.
Pemenne ypaBHeHui,
CBOJSLLUXCS

K JINHEWHBIM.
KBangpaTHoe
ypaBHeHue. Pemenune
YpPaBHCHUHU,
CBOJALLUXCS

K KBaJIPATHBIM.
buksanparnsie
YPaBHEHHS.

[Ipumepsl perenus
YPAaBHEHUU TPEThEU

Y YETBEPTOU CTEIECHEN

OcBauBaTh, 3alI0MUHATH U IPUMEHATH rpaduyeckue
METO/bI [IPY PEIICHUH YPAaBHEHUH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1einbie ¥ IpOOHBIE YpaBHEHUS.

PemiaTh JiMHelHbIE M KBAJIPATHBIE YPABHECHUS,
yYpaBHEHUS, CBOISIIIIUECS K HUM, TIPOCTEHTIINE TPOOHO-
palMOHaIbHbIE YPABHECHUS.

IIpensiaratb BO3MOXHBIEC CIIOCOOBI PEIICHHS TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U pelIaTh TEKCTOBBIC 3a]]a4U
pa3HbIMU crIoco0amu.

3HAKOMHMTBHCS ¢ HCTOPHUEH Pa3BUTHSI MAaTEMATHKHU
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Pa3JIOKEHHEM
Ha MHOYUTEIIN.
Pemenne npo6HO-
palMoOHAIbHBIX
YPAaBHEHHUM.

Pemienune TekcTOBBIX
3a/1a4 anredpandecKum
METO/I0M

YpaBHEHMsI U HEPABEHCTBA.
Cucrembl ypaBHEHUN

14

YpaBHEHUE C ABYyMS
MEPEMEHHBIMU U €TI0
rpaduk.

Cucrema qByXx
JIMHEWHBIX YPaBHEHUN
C IByMsI
IIEPEMEHHBIMU U €€
pemenue. Pemenne
CHCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOPOu
CTEIICHH.
I'paduueckas
UHTEpITpETALNS
CHUCTEMbI YPABHECHUH

C ABYMsI IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH TPUEMBI PEIICHUS CHCTEMBI
JIBYX TUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YpaBHEHUE HE
SIBIISICTCSI IMHCHHBIM.

Hcnoab3oBaTh PyHKIIMOHAIBHO-Tpaduueckue
MIPE/ICTABIICHUS JIJIsl pellIeHUsI M UCCJIeIOBAHMS] YPAaBHCHHMA
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CIiocoOOM: MepPexXoauTh OT CIOBECHOM
(GbopMyIMPOBKH YCIOBHS 3a/1a4H K anreOpandeckoi Moaenu
MyTEM COCTaBIICHHUS CHCTEMbI YPaBHEHH; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPNPETUPOBATH
pe3yJbTart.

3HAKOMUTBHCS € UCTOPHEH Pa3BUTUS MAaTEMATUKH
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3a/1a4 anreOpanvyecKum
crocooom

YpaBHEHHS U HEPABEHCTBA. 16 Yucnosbie Yurartp, 3al1UCHIBATH, IOHUMATh, MHTEPIPETUPOBATH
HepaseHncTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BoinosHaTh peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
Jlunerinbie JUIs1 IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPAaBEHCTBA Pacno3naBaTth JTUHEHHBIE U KBaJAPAaTHbIC HEPABECHCTBA.
C OOHOM PemiaTp nuHeEliHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
MEPEMEHHOU U UX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINAX
pelICHuE. KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
Cucrembl JIMHEHHBIX MOJTy4YE€HHBIE PEIICHUS.
HEPABEHCTB C OJHOMU N300paxaTh perieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
IIEPEMEHHOU U UX Ha YHCJIOBOM MPSIMOI, 3aMIUCHIBATH PEIIEHNUE C TOMOIIBIO
pelIeHuE. CHUMBOJIOB.
KBanparnsie PemiaTes kBagpaTHBIC HEPABEHCTBA, UCIIOJIB3Y I
HEPABEHCTBA U UX rpadudeckue npecTaBIeHuUS.
pELICHHE. OcBauBaTh U NPUMEHATH HEPABCHCTBA MIPU PEIICHUU
I'paduueckas Pa3IMYHBIX 33]1a4, B TOM YUCJIE PAKTUKO-
WHTEPOpPETALINAS OPUEHTUPOBAHHBIX
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKIMHU 16 KBanparnunas Pacno3naBaTh BUIbI U3y4aeMbIX (QYHKIIHIA;

byHkuus, e€ rpadux u
coiictBa. [lapabona,
KOOPAMHATHI BEPIITUHBI
napaboibl, OCh

WLTICTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pPacnoJIoKeHUE Ha KOOPAUHATHON IIJIOCKOCTH
rpadukoB —

2

k
byukiuii Buna: y = kx,y = kx+ b,y = ,y = x°,
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CUMMETPHUH NapaloJIbl.

I'paduku GpyHKIMii:
y =k,
= +
y llcgc b,
Yy =
X

y = x,

y=x,

y =%,

y =[x

y=x° y=+/x, =|x| B 3aBUCHMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaipaTHUHYIO (QYHKITUIO TIO

dbopmyse. [IpuBoAMTH MPUMeEPBI KBAAPATUYHBIX
3aBUCHUMOCTEH U3 peaibHOMN KU3HU, PUBUKHU,
r€OMETPHUHU.

BoisaBasiTL 1 0000111aTH 0COOEHHOCTH Tpaduka
KBaApaTu4HOi QyHKIMU y = ax’ + bx + c.

CrpouTh M M300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIPaTUYHBIX (DYHKIIMHA, 3aTaHHBIX (POpMYyJIaMH BUA
y=ax*,y=ax*+q,y=a(x+p),y=ax’+bx +c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKUMN U1l UX TOCTPOEHUS, B TOM YKCIIE C TOMONIBIO

U (POBBIX PECYPCOB

YuciioBbIE
OCJIENOBATEIILHOCTH

15

[TonsiTue uncioBot
MOCJIEIOBATENbHOCTH.
3aganue
MOCJIe1I0BaTEIbHOCTH
PEKYyPPEHTHOM
dbopmyIon u

dbopMyII0ii 1n-TO UYJIeHa.

Apudpmernueckas u
reoMeTpuyecKkas
IIPOrPECCHM.
®opMyIibl #-TO YIeHa
apupmMeTHIeCKOn 1
F€OMETPHUYECKOM

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAUEHHUS,
CTPOUTH peydeBbie BHICKA3bIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C IOHATHEM
MOCJIEJOBATENBHOCTH.

AHaau3upoBaTh PopMyIly n-ro YieHa
MOCJIEIOBATENBHOCTH WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYMCJISITh YIEHBI I0CIEA0BATEIBHOCTEH, 3aJaHHBIX
TUMH (popMyIamH.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU

MMoCJaca0BaTCIbHOCTH, CCJIN BBIITMCAHBI IICPBLIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apuMeTHIECKYIO M TEOMETPUUECKYIO
MIPOTPECCUHM MPU PA3HBIX CIIOCOOAX 3aaHUs.




MPOTPECCUNA, CYMMBI
NIEPBBIX /1 YJICHOB.
N300pakeHne 4ieHoB
apu(METHICCKON 1
rEOMETPUYECKON
IIPOrpeECCUil TOUKAMU
Ha KOOPJIMHATHOU
IIJIOCKOCTH.
JInHEeHBIN U
3KCIIOHEHIIUAIbHBIN
pOCT.

CI10HBIE TPOLICHTHI

Pemarts 3a71auu ¢ ucnonbp3oBaHueM (pOpMyIT #-TO dIeHa
apu(PMETUUECKOI U T€OMETPUYECKON MTPOrPECCHA,

CYMMBI TIEPBBIX 71 WICHOB.

M300pakaTh 4ieHBI MOCIEI0BATEILHOCTH TOUKAMHI

Ha KOOPJIMHATHOW MIOCKOCTH.

PaccmaTpuBaTh  mpuMepbl  NPOLECCOB W
SIBJICHUH W3 PEAIbHOMN KU3HU, WIUTIOCTPUPYIOIINE
U3MEHEHHE B apu(pMeTUYeCKOl mporpeccuu, B
reOMETPUUECKOM

pOrpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpadugeck.

PemaTp 3agaum, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEI0OBATEIHLHOCTSIMH, B TOM YHCJIE 33/1a4U U3 peaabHOU
KU3HU C UCTIOIH30BAHUEM U(DPOBBIX TEXHOJIOTUI
(3JIEKTPOHHBIX TAOIHIL, TPaPUIECKOTro KaIbKyJIsATOpa U T.1I1.).
PemaTp 3a1a4u Ha CIOXKHBIE MPOIIEHTHI, B TOM YHCIIE
3aJ]a4M U3 PeaIbHOM MPAKTUKH (C UCTIOIH30BaHUEM
KaJIBKYJISITOPA).

3HAKOMUTBHCS € UCTOPHEH PAa3BUTHSI MATEMATUKH

[ToBTOpEeHue, 0600IIEeH e,
cUCTeMaTHu3amus 3HaHUM

18

Yucaa u
BbIUMCJIEHHS (3aMHCh,
CpaBHEHUE, JICHUCTBUS
C JeHCTBUTEIbHBIMU
YHCJIaMH, YUCIIOBAs
IpsiMasi; MPOLICHTHI,
OTHOILIICHMUS,
MPONOPIHH;

OnepupoBaTh NOHATHSIMH: MHOXECTBO, TTOJIMHOKECTBO,
oTiepaly HajJl MHOKECTBAMH; UCIOJIb30BaTh Tpadrueckoe
MIPEICTABIICHUE MHOXKECTB IS OMTUCAHUS PEAThHBIX
MIPOIIECCOB U SABJICHUM, TIPH PEIICHUH 33729 U3 IPYTUX
y4eOHBIX MMPEAMETOB.

AKTYaJTU3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE

el CTBUSA, CBSI3AHHBIE C YN CJIAMU: HATyPATbHOE YHCIIO,
MPOCTOE M COCTABHOE YKCIIA, ACIMMOCTh HATYypaIbHBIX
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OKpyTJICHHE,
pUOIIKEHUE,

OIICHKA; PeIlIeHUe
TEKCTOBBIX 337124

4KCEJI, IPU3HAKY JEITUMOCTH, LIEJI0€ YUCI0, MOAYJIb YHCIIA,
OOBIKHOBEHHAs U JECATUYHAs APOOU, CTaHJAPTHBINA BU]T
qrcina, apupMeTHIECKH KBaAPATHBIA KOPEHb.
BoInoHATE JeficTBUS, CPABHUBATH U YIIOPAA0YUBATH

apuPpMeTHIECKUM quClia, IPEACTaBIATh YUCIa HA KOOPAUMHATHON MPSIMOiA,
Croco0om) OKPYIJISITh YKCJIa; BHINOJHATH MPUKUAKY U OLEHKY
pe3ysbTaTa BIYUCIICHHM.
PemaTp TekcTOBBIE 3aaUM ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTHYeckue 3aa4M, COJEPKAIIME TPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHUE, IEHA — KOJIMYECTBO — CTOUMOCTb,
00BEM paboOThl — BpeMsI — MPOU3BOJUTEIBLHOCTH TPYAQ.
Pa3ouparp peanbHbie )KU3HEHHBIE CUTYAIIUH,
(popmyIMpOBaTh UX Ha A3BIKE MATEMATUKH,
HAXOAUTH PELICHUE, IPUMEHS MaTEMaTUYECKUI ammapar,
HHTEPNPEeTUPOBATH PE3yJIbTaT
AJiredpanyeckue OnepupoBathb NOHATUSIMH: CTEIICHb C LIEJBIM
BbIPAKEHUS nokaszaTesieM, apupMeTUYECKUi KBaIpaTHbII KOPEHb,
(mpeobpazoBaHue MHOTO4JIEH, ajiredpanyeckast 1poOb, TOKAECTBO.
anredpanyecKux BbInoJHATH OCHOBHBIE [1€fiCTBUSL: BHITOIHITH PACUETHI
BBIPAKEHUH, 1o gopMynam, npeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITyCTUMBIE pPalMOHAJIBHBIE BBIPAYKEHUS U BBIPAXKEHHSI C KOPHSMH,
3HAYEHHUS) pEaIM30BBIBATh PA3JIOKEHUE MHOTOWIEHA HA MHOXKHUTEIIH,

B TOM 4YHUCJIC C UCIIOJIb30BAHHUCM q)OpMy.]'I Pa3HOCTH
KBaJpaToOB U KBaJpaTa CYMMbI U pa3HOCTHU, HAXOAUTDb
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JIOTTYCTUMBbIE 3HAUCHUS IEPEMEHHBIX IS TPOOHO-
pPalMOHAJIbHBIX BBIPAXKEHUM, KOPHEU.

MopeanpoBaTth ¢ IOMOLIBIO (POPMYJI pEAJIbHBIE IPOLIECCHI
Y SIBJICHUS

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3YUYCHHBIX
INZINIVIZH
rpaduyecKoe peleHne
YPaBHEHUU U UX
CHUCTEM)

OnepupoBath NOHATUSAMM: QYHKIUA, rpaduK GYyHKIIUH,
HYJIM (PYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3paCTaHus, yObIBaHMI, HAMOOJbILIEE U
HaUMEHbIIIee 3HaYeHUs (PYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIAaTh CBOWCTBA
GbyHKIUNA, CTPOUTH UX Tpaduky.

OnepupoBaTh NOHATHAMM: TIPsIMasi IPOMOPLIMOHATILHOCTb,
oOpaTHasi IpOMOPLMOHATILHOCTb, IMHEWHAs QPYHKIHS,
KBaJpaTuyHas (QyHKLHMs, apadosa, rumnepooa.
HUcnoab3oBaTh rpapuMKu Il ONPEACIICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JIJIsl peIIEHUs 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U peaIbHOU KU3HU; MOAEJIMPOBATH

C TMOMOIIBIO IPa(hUKOB peasIbHbIE MPOLIECCHI U SBJICHUSI.
Bripaxkars ¢popMy1aMu 3aBUCUMOCTH MEXKAY BEIUYNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

76




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

HOACHUTEJBHAA 3AIINCKA

['eoMeTpus kak OJJMH M3 OCHOBHBIX Pa3JEJIOB IIKOJBbHOM MAaTEeMAaTHUKHA, UMEIOLIUN
CBOCH I1IEJIbI0 O0ECIeYNTh M3YyYEHHE CBOWCTB W pa3MepoB (QUTYp, UX OTHOUICHUH U
B3aMMHOE€ PAacCIOJIOKEHHE, OIMUPAETCd Ha JIOTMUYECKYHO, JOKa3aTeJbHYI JIMHUIO.
[leHHOCTh, W3y4YEHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIF0YAeTCsl B TOM, 4YTO OOYYAIOIUWCA YYUTCS MPOBOJUTH JTOKA3aTEIIbHBIE
paccy X JeHusi, CTPOUTh JIOTMUECKHWE YMO3AaKJIIOUEHHS, JOKa3blBaTh HCTHHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPDI K JTOKHBIM, TPOBOJIUTH PACCYKACHUS
«OT TPOTHBHOTO», OTJIMYATh CBONCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii 1IEHHOCTBIO HM3y4YEHUS TE€OMETPUM SBISAETCS WCIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa NPU PENIEHUHM KaK MaTeMaTH4YeCKHX, TaK M NPaKTHUYECKUX 3aj]ad,
BCTPEYAIOIINXCS B peasibHON ku3HU. OOydaromuics A0HKEH HAyYUThCS ONPEACIIUTh
reoOMeTpUYecKyto (urypy, omnmcarb CIOBaMU JaHHBIM YEPTEX WM PUCYHOK, HANTH
TUIOMIAh 3€MEJNBHOTO y4YacTKa, PacCuMTaTh HEOOXOIUMYIO IIUHY ONTOBOJOKOHHOTO
kalbenst uinu Tpedyemble pa3Mepbl rapaxka jis aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B W3ydeHUM reoMmerpun. [lpm pemiennn 3agau
MPAKTUYECKOTO XapakTepa OOYYaIoIIUNUCS YYUTCS CTPOUTH MATEMaTHYECKHUE MOJEIH
peabHbIX KU3HEHHBIX CUTYyallui, IPOBOJIUTHh BBIUMUCICHHS U OLIEHUBATh aJI€KBATHOCTh
MOJIyYEHHOI'O pe3yJibTaTa.

KpaitHe BaxxHO mNOMYEPKUBATL CBSI3U TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMi, MOTHUBHUPOBATh MCHOJIb30BATh OINPEIEICHUS TeOMETpUYecKux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE TMOJYYEHHBIX YMEHUM B (DU3UKE U TEXHHKE.
Ot cBs3u Haubosiee SIPKO BUJIHBI B Temax «Bektopb», «TpuroHomMeTpudeckue
COOTHOILEHUS», «MeToa koopauHaT» U «Teopema [Iudaropar.

VYyeOnnlii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3JIeiibl
comepkanus:  «l'eomerpuueckne  Qurypel W uUX  cBoicTBay, «M3mepeHue
T€OMETPUYECKUX BEIUYUHY», «JleKapTOBBI KOOpPJMHATHI Ha TUIOCKOCTH», «BeKToph»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mog00us».

OO1iee 4YuCIO YacoB, PEKOMEHJIOBAHHBIX JUISl H3y4YeHUs Y4eOHOro Kypca
«I"'eomeTpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B He€NI0), B 8 Kiacce —
68 JacoB (2 Jaca B Hefien0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).
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COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnsie nonstus reometpun. Touka, npsmas, OTpEe30K, Jiyd. Yrou. Bujsl yrios.
BeprukaneHble M CMEXHbIE YIUIbl. buccektpuca yrna. JlomaHas, MHOTOyTrOJbHUK.
ITapanienbHOCTh ¥ NEPIEHAUKYIIAPHOCTD NPSAMBIX.

CumMmerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OceBOl cummeTpuu. [Ipumepsl
CUMMETPHH B OKPY’KAOLIEM MUPE.

OCHOBHBIE TOCTPOECHUS C MOMOILBIO IIUPKYJISA U JUHEWKU. TpeyronbHuk. Bricora,
MeauaHa, OMCcCeKTpuca, MX CBOMCTBA.

PaBHOOEApEHHBIN U pABHOCTOPOHHUM TPEYrOJbHUKU. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa M IpU3HAKU pPaBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBolicTBa M MpU3HAKKA MNapajuIeNIbHbIX MpsAMbIX. CymMMa YIJIOB TpEyroJjbHUKA.
Brenrnue yrisl TpeyrojibHUKA.

[IpsamoyrosbHblid  TpeyrodpHUK.  CBOWCTBO ~ MEOUaHbl  IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJBHUK ¢ yIJIOM B 30°.

HepaBencTBa B reoMeTpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O IJIMHE
JOMaHOW, TeopemMa O OoJbplleM yriae ¢ OONbIIeH CTOPOHE TPEYTOJIbHUKA.
IlepnieHauKyIIsAp U HAKJIOHHAS.

I'eomeTpuueckoe MecTo TOYEK. bruccekTpuca yria U CepeuHHbIN NEPIEHANKYIIAP
K OTpPE3Ky KaK T€OMETPUYECKAE MECTA TOUYEK.

OKpy>XHOCTb M KpYT, XOpJla U JIHAaMETp, UX CBOMCTBA. B3anMHOE pacrosoxeHue
OKpyXHOCTM M npsMod. KacarenpHas M cekymas K OKpYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAasA B YyroJl. BrincanHas u onvca”Has OKpy»KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yeroipéxyronpuuku. [lapamienorpamm, ero npusHaku U CBOMCTBA. YacTHbIe

CJly4au mapajieJorpaMMoB (MIPSIMOYTOJIbHUK, pOMO, KBaipaT), X MPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tparenus, €€ CBOWCTBa U NMpu3Haku. [IpsimoyronsHas
Tpaneuus.

Meron yasoeHuss menuansl. lleHTpanbHas cummMmerpus. Teopema @aneca u
TeOpeMa O MPOMOPLHOHATBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHKUKA U Tpaneuuu. LeHTp macc TpeyrojapHUKa.

[TogoGue TpeyronbHUKOB, Kod(pduiument mnoxodus. IlpuzHaku mogoOus
TpPEYroJIbHUKOB. [IprMeHenne no1o0us npy peleHny NPaKTHYEeCKUX 3a1a4.

CpoiicTBa myomaaed reomerpudeckux Guryp. @opmynbl a8  IUIOMIAAA
TpPEYroJibHUKa, TMapajuienorpaMma, pomba u Tpanenuu. OTHOUIEHUE TUIOHIAACH
no/1I00HBIX (Uryp.

Boluucnenue momaaeil TpeyrojbHUKOB W MHOTOYTOJBHUKOB Ha KIIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenne teopembr I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1ay.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIjia MpSMOYTOJbHOIO TPEYroiIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuUroHoMerpuueckue (yHKIUU YIJIOB
B 30°, 45° u 60°.

BrniucanHuple ¥ LEHTpajbHBIE YIVIBI, YIOJ MEXAY KacaTelIbHOM U XOpJAOH. YTJIbI
MEXIYy XOpJaMH U CEKyUIMMHU. BrHCcaHHbIE W ONHCAHHBIE YETHIPEXYTOJbHHUKHU.
B3aumHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanume oxpyxkHocteit. OOmue
KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrios ot 0 go 180°. OCHOBHOE TPUrOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEICHHUS.

Pemienne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. Pemrenwne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoousi. [1ogo0re COOTBETCTBEHHBIX HJIEMEHTOB.

TeopeMa 0 npoW3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bexkrop, m1nuHa (MOAysb) BEKTOpA, COHAPABICHHBIE BEKTOPHI, TPOTUBOIIOIOXKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUU
HaJl BEKTOpaMH. Pasjio)keHHe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater BekTopa. CKalIsIpHOE  NPOU3BEICHHE  BEKTOPOB,  IIPUMEHEHHUE
JUIsL HAXOKJICHUS JUIMH U YIJIOB.

JIlekapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAax, MEPECCYCHUE OKPYKHOCTEM M MpsAMBIX. Merox KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYrOJIBHMKH. JlIMHA OKpY»XHOCTH. ['pagycHas u pannaHHas
Mepa yIUIa, BBIYMCIICHHE JUIMH 1yT OKpyXHOcTel. [lnomane kpyra, cekropa, CerMeHTa.

JIBI>KEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3JIeMeHTapHbIe
npeactasienus). [lapamnensHblit nepenoc. [loBopor.

ITPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjaacce:

Pacnio3naBaTh M3yudeHHBIE TeOMETpHUECKHE (DUTYPBI, ONMPEAENATh UX B3aHUMHOE
pacnojio)keHue, u3o0paxaTb Te€OMETpUYEeCKue (UTypbl, BBINOJIHATH YEPTEKHU
II0 YCJIOBMIO 3aja4yu. M3mepsATh JMHENWHBIE U YIVIOBBIE BEIWYMHBL. Pemare 3amaum
Ha BBIYMCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JUHEHHBIX M YTJOBBIX BEJIMYMH MPEIMETOB B pPEaNbHOU
KU3HU, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. Paznmuuate pasmepsl 3THX OOBEKTOB
10 TIOPSIIKY BEJIMYUHBI.
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CTpouTh 4epTe U K TEOMETPUUYECKUM 3a/1auaM.

[Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIOJIb30BATh PU3HAKHA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOANTE JIOTMYECKUE PACCYXKICHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonmp3oBaTbCcd  NpU3HAKAMU  PAaBEHCTBA  MPAMOYTOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEJIMaHbl, MPOBEAEHHOW K THMIIOTEHY3€ MPSIMOYIOJBHOTO TPEYTOJbHUKA,
B PELICHUU I'€OMETPUYECKUX 3a/1au.

Onpenensate NapajuieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpPbIE 00paszyer
¢ HUMH cekymasa. OnpenensTe NapauleIbHOCTh MPSAMBIX C MOMOIIBI0 PABEHCTBA
PACCTOSIHUN OT TOYEK OJAHOM IIPSMOU 10 TOYEK APYTOU MPSIMOM.

Pemiats 3aaun Ha KJieTyaTol Oymare.

[IpoBOANTH BHIYUCIICHUS W HaXOAUTh YHMCJIOBbIE U OyKBEHHBIC 3HAUCHUS YTJIOB

B I€OMETPUYECKUX 3aJa4ax C MCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYI'OJIbHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB yIJIOB, OOpa30BaHHbIX TMPU TMEPECECYCHUH JIBYX

NapajyIeIbHbIX MPAMBIX CEKYILEH. Pemars npakTuyecKkue 3aauu Ha HaXOKICHUE
yrioB. Bianers IIOHATHEM r€OMETPUUECKOrO MecTa
TOYEK. YMeTs ompenensTh OMCCEKTPHCY yTrila U CepeaNHHBIN
MEPIICHANKYJIISIP K OTPE3KY KaK TEOMETPUUECKHE MECTa
TOYEK.

@opmMynUPOBaTh OMNPEACICHUS OKPYXHOCTH W Kpyra, XOpAbl U JuaMmeTpa
OKPYKHOCTH, IOJIb30BaTbCSI MX CBOWCTBAMH. YMEThb NPUMEHATH OTH CBOKCTBA
IIPY PELLICHUH 3a1a4.

Bnagerp mnoHATHEM ONKMCAaHHOW OKOJO TPEYIrOJbHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ 1eHtp. l[lomp3oBaThcsi ¢akTaMum O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKa TIEPECEKAITCd B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp noHsATHEM KacaTeNbHOM K OKPYXKHOCTH, II0JIb30BATBCSA TEOPEMOU
0 NEPIEHIUKYISPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KACAHUS.

[Tonmp30BaThCA MPOCTEUIIMMHU TE€OMETPUUYECKHMMU HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKME NOCTPOECHHUSI C MOMOIIBIO LHUPKYIS H
JINHENKH.

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

Pacnio3zHaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTBI, TIOJIb30BAThCS
VX CBOMCTBAMU IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

[IprMeHsTh CBOMCTBA TOUKM TMEPECEUEHUs] MEAHaH TPEyroJibHUKA (LIEHTpa Macc)
B PEILICHUU 3a/a4.

Bnagete moHATHEM CpeAHEW JIMHUUA TPEYTOJbHUKA W TPANECUHUH, NPUMEHATH HUX
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CBOWCTBA IPU PELICHUU I'eoMeTpuuecKux 3anad. Ilonp3oBarbcsa Teopemont daneca
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U TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh MX I PELICHUs
MPaKTUYECKUX 3a/a4.

[IpuMeHATh NpU3HAKU MNOJO0OHSI TPEYrOJbHHUKOB B PELUIEHUM TIE€OMETPUYECKHX
3a/1ay.

[Tonb3oBaTbcs Teopemoir Iludaropa mmg  pemieHUss TEOMETPUUYECKUX U
npakTUyeckux 3agady. CTpOUTh MaTeMaTHYECKYI0 MOJIEJb B MPAKTHYECKUX 3a/Jayax,
CaMOCTOSATEIIBHO JI€JIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIME JIJIUHBI.

Brnagetp mnoHATHAMM ~ CHMHYCa, KOCMHyca W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaTbesd 3THUMM MOHATHSAMHU JUISL PELICHUS
MPAKTUYECKUX 3a]1a4.

Boeruncnate  (pa3nuuHbIMH crioco0aMy) IUIOLIaAb TPEyroJIbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX QUryp (MOJB3YACh, TJIe HEOOXOAUMO, KalbKyJsTopoM). [IpumeHsts
MOJIyYeHHbIE YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

BrageTs NOHATUSMH BIMCAHHOTO U LIEHTPAJIBHOIO YTIJIa, UCIOJIB30BAaTh TEOPEMBI
O BIIMCAHHBIX yTiaX, yIrilax Mexay XopJaMu (CEKyIIMMH) U YIJIe MKy KacaTeabHOU U
XOpAOH MPH PELIEHUN T€OMETPUUYECKUX 3aa4.

BrnageTre MOHATHEM ONKWCAaHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJy4YEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENN JUI  3aJad  peajJbHOM  JKM3HU M NPOBOAUTH  COOTBETCTBYIOILIKE
BBIUMCJICHUSI C TPUMEHEHHEM TMOJ00US M TPUTOHOMETpHH (TOJB3YSCh, T
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

[IpeameTHBIC pE3yJIbTAaTHl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBHIX YIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3MyYHBIE AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pelIeHUue MPSMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTs (C MOMOIIBIO  KaJbKyJsATOpA) JJIUHBI W YIJb
JUISI HETaOJIMYHbBIX 3HAUCHH.

[Tonb3oBaTbes (opMynaMu TpPHUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUI HAXOXJEHUS COOTHOUICHHM MEXAy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB [UUISi HAXOXIACHHUS PAa3THMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHNE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY.

Brnagers moHATHSIMH TpeoOpa3oBaHHs TMOAOOMS, COOTBETCTBEHHBIX JIJIEMEHTOB
nono0HbIX uryp. Ilomp3oBaTbesi cBOMCTBaMM MOI00MST TPOU3BOJIBHBIX (DUTYP, YMETh
BBIUMCIISITh JUIMHBI M HAaXOIUTh YINbl y MOoAoOHBIX ¢uryp. Ilpumenars cBoiicTBa
nono0us B MPaKTHYECKUX 3a7adax. YMETh MPUBOAUTH TNPUMEPHl  MOJOOHBIX
buryp B OKpy>KaroiieM MHpE.

[Tonb30BaTbcs TeopeMamMH O MPOU3BEACHUU OTPE3KOB XOPHA, O MPOU3BEICHHUU
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OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.
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[Tonp30oBaThCA BEKTOpAMU, TOHUMATh UX TEOMETPUUYECKUA U (PU3UIECKUN CMBICI,
NPUMEHSATh HMX B pEIICHUH TeOMETpUUeCKnX H (usudeckux 3amad. [IpuMeHsThH
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUSI JJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, HNPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bianetrs noHATHSMU PaBUIILHOIO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH, JITTUHBI
IyTU OKPYKHOCTU Y PAaJIMaHHOW MEPHI yIJId, YMETh BBIYMCIATH IUIOMIAb Kpyra U €ro
yacreu. [ I[puMeHsTh nosydeHHblE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM UEHTPHI) CUMMETpUU (UTYp, TPUMEHSATH JIBUIKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasix.

[IpumeHATP TNONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENU Uil 3aJady  pEAIbHOM  JKU3HM U IIPOBOJAUTH  COOTBETCTBYIOLIKE
BBIYUCJICHUS C MIPUMEHEHHUEM TMOJ00MS U TPUTOHOMETPUUYECKUX (YHKIUHN (MTOIb3YACh,
r7Ie HEOOXOAMMO, KATBKYJISTOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pasznena |KommuecTBo OcHOBHOE OCHOBHBIC BUJIBI ACATEIHPHOCTH 00YYAIONITUXCS

(Temnl) Kypca 4acoB CoZIepKaHue
[Ipocreimue 14 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIE MTOHITUSA U ONPEACICHUS.
reoMeTpudeckue GUrypsl u F€OMETPUUECKUE Pacno3naBaTh U3ydeHHbIE TEOMETPUIECKUE (DUTYPHI,
uXx cBoMcTBa. M3mepenue OOBEKTBHI. onpeeasiTh UX B3aHMHOE PACIIOJIOKEHNE, BBINOJIHATD
T€OMETPUYECKUX BEIIMUUH MHOroyroJibHUK, 4epTEX MO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJIS

CwmexHble U
BEPTUKAJIbHBIE YTJIbI.
Pabota

C NPOCTEUIINMHU
yepTeKamu.
N3mepenne nMHENHBIX
Y YTJIOBBIX BEJIUYUH,
BBIYMCIIEHUE OTPE3KOB
U yTJIOB

Y JINHEWKU.

H3mepsATh JIMHENHBIE U YITIOBBIE BEIUYMHBI T€OMETPUYECKUX
U TIPAKTUIECKUX OOBEKTOB.

Onpeneasith «Ha r11a3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOAUTH rpyOyI0 OLIEHKY UX Pa3MEPOB.

Pemathb 3a1aun Ha BBIYHUCIICHHUE JUIMH OTPE3KOB U BEJINYMH
YIJIOB.

Pemarsb 3a1aun Ha B3aMMHOE

PacrojoKeHUe reOMETPUIECKUX (QUryp.

I[IpoBoauTh Kiaccu(PUKALUIO YIIIOB, BBIYHCIAATH
JIMHENHBIE U YTJIOBBIE BEJIMYUHBI, IPOBOAUTH
HEOOXOMMbIE JOKa3aTeIbHbBIE PACCYKACHHUS.
3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU

TpeyronsHuKU

22

[TonsiTue 0 paBHBIX
TPEyroJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexax (C yKa3aHHEM MTPU3HAKOB).
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MIEPBUYHBIC
MIPEICTABIECHUS

O paBHBIX PUrypax.
Tpu nmpusHaka
PaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOIICTBO MeTMaHbI
MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA,
MIPOBENEHHON

K TUIIOTEHY3E.
PaBHOoOepeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOKCTBA
paBHOOEAPEHHOTO
TPEYTOJIbHUKA.
Hepasencta

B TEOMETPHH.
[IpssMoyrosbHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

BoiBoauTh ciieicTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIUPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, PSIMOYTOJIBLHOTO, PABHOOEPEHHOTO,
PABHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHINKYISIpa
OTpEe3Ka; IEPUMETPa TPEYrOJIbHUKA.

@opMyIUPOBaATH CBOWCTBA U MIPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouTh YepTeKU, pemaThb 3a1a4 C TOMOUIbIO
HaXO0XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH PU3HAKU PABEHCTBA

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a/1a4ax.
Hcnoab3oBaTh UPPOBHIE PECYPCHI AJISI HCCAEI0BAHUS
CBOICTB U3y4aeMbIX (QUTYp.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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[TapannenbHble psSIMBIE, 14 [TapannensHeie @®opMyJIMPOBATH NOHATHE [TAPAIIIENBHBIX NPAMBIX,

CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIE, UX CBOMCTBA. | HAXOAMTH MPAKTUYECKUE TPUMEPHI.
Haxpecr nexamue, M3yuaTh cBOCTBA yIJIOB, 00PAa30BaHHBIX NP MIEPECCUCHUH
COOTBETCTBEHHBIE U IapajulesIbHBIX NpAMBIX cexkymen. IIpoBoauTs
OJHOCTOPOHHUE YIIIbI, | JA0KAa3aTeJbCTBA NAPAJUICIbHOCTH JBYX IPSAMBIX C IOMOILBIO
o0Opa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX MPSMBIX
IIPU [IEPECEYCHUU TPEThEN MPSAMOM.
ITapajuIeIbHBIX BopryucasTh CyMMy yIilOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.
OPSIMBIX CEKYLIEH). Haxoautp yucioBbie U OyKBEHHbIE 3HAYCHUS YTIIOB
IIpusnax B FT€OMETPUYECKUX 3aJa4axX C UCHOJIb30BAHUEM TEOPEM
[1apajuIeIbHOCTH O CyMME€ YTJIOB TPEYTOJIbHUKA 1 MHOTOYTOJIbHUKA.
MPSIMBIX Yepe3 3HAKOMHMTBHCS ¢ UCTOPHEH PA3BUTHS T€OMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJJHON
IIPSIMOU 10 BTOPOU
IIPSIMOM.
CyMmMma yriioB
TPEYTOJIbHHUKA.
Bremnue yriel
TPEyTOJIbHUKA

OKpy>KHOCTb U KpYT. 14 Okpy>XHOCTb, XOopAa 1 | POpMYJTHPOBATH ONPeIeJeHHsl. OKPYKHOCTH, XOPAbL,

['eomeTprueckue
TMOCTPOEHHUS

JTAAMETP UX CBOMCTBA.
KacarennHas

K OKPY>KHOCTH.
OKpy»KHOCTb,
BIIMCAHHAs B YroJ.

JMaMeTpa U KacaTelbHOU K OKpyKHOCTH. U3ydaTh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HccaenoBarp, B TOM YHCIIE HCNOJIB3YS LU pPOBBIE
pecypebl: OKPY’KHOCTb, BIUCAHHYIO B YTOJI; LICHTP
OKPY>HOCTH, BIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB
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ITonsitue o 'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpEIUHHBIN
NEPHEHAUKYIISAP
KaK F€OMETPUYECKHE
MECTa TOYEK.
OKpy»XHOCTB,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTB,
BIIMCAHHAas

B TPEYTOJIbHUK.
[Ipocrenmue
3a/1aun

Ha MTOCTPOCHUE

KacaTeJIbHBIX.

HUcnoas3zoBatb metoa ' MT st nokazarenscTBa Te€OpemM

0 MEePECEUCHUH OMCCEKTPUC YIJIOB TPEYTOJbHUKA U
CEpPEAMHHBIX NMEPHEHIUKYISIPOB K CTOPOHAM

TpEyroJibHUKa ¢ noMombo [ MT.

OBJageBaTh NOHATHUSIMH BIVCAHHOU W OITMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LEHTPBI 3TUX
OKPYKHOCTEM.

PemiaTs OCHOBHBIE 32/1a4M HA IOCTPOCHHUE: YIJIA, PABHOIO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPa JAHHOTO OTPE3KA;
MPSAMOM, TPOXOAIICH YEPE3 TaHHYIO0 TOUKY U
NEPICHANKYIIPHON TaHHOU MIPSMOi; OMCCEKTPHUCHI JaHHOTO
yIJia; TpEyroJIbHUKOB

10 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU

[ToBTOpenue, 00001IIEHIE 4 [ToBTOpEHUE 1 PemiaTs 3aga4m Ha NOBTOPEHKE, WLTKOCTPUPYIOLIUE
3HAHUU 000011IeHE OCHOBHBIX | CBA3U MEXKIY PAa3IUYHBIMHU YacTSIMH Kypca
NOHATHUNA U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB 110
I[TPOITPAMME

88




8 KIIACC

HaumenoBanue paznena | KonnuectBo OcHOBHOE OcHOBHbIE BUBI JEATEIBHOCTH O0y4arOIIUXCS
(TemnI) Kypca 4acoB COJIep)KaHUe

UeThIpEXYTrOIbHUKA 12 [Tapannenorpamm, ero | M300paxkaTh U HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX 3JIEMEHTHI.
YacrtHble ciryyan DopMyJIMPOBATH ONPeeIeHU: TTapaJuIeIorpamMMma,
napauiesiorpaMmMoB npsIMOYTOJIbHUKA, poM0Oa, KBaJparta, TparneiuH,
(IpsIMOYTOJTBHUK, PaBHOOOKOM Tpamneuuu, NpsMOyroJibHOW Tpaneiuu.
pomMO, KBajapar), ux Joxa3pIBaTh M HCIOJIL30BAThH NIPH PELICHUM 32124
MIPU3HAKU U CBOMCTBA. | MPU3HAKHU M CBOMCTBA: MapajliesIorpamMma,
Tpanenusi. IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpareu,
PaBHOOOKas 1 pPaBHOOOKOM Tpamnenuu, NpsIMOYTrOJbHOM Tpareuuy.
MPSIMOYTOJIbHAS IIpuMmeHnsaTs MeTOo/ YABOEHUS MeIMaHbl
TpareunH. TpeyrojibHuka. Hcmoab3oBarh 1U(POBBIE pecypcChbl
Meron ynBoeHus JUTSI ICCIIEJTIOBAHUSI CBOMCTB M3y4aeMbIX (UTYp.
MEJINaHBbI. 3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
LlenTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH MOCTPOECHMS C TIOMOIIBIO IUPKYJIA U TUHEHKHU

O MPOMOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

Teopema

O MPOMOPIIMOHATBHBIX
OTpe3Kax.

Cpenuss TuHUs
TPEYTOJIbHUKA.

¢ ucnonb3oBanue teopemsl dajeca U TEOpEMbI

O MPOINOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEILCTBO TOTO, YTO MEAUAHBI
TPEyroJIbHUKA [IEPECEKAIOTCS B OJJHOM TOYKE, U HAXOAHUTH
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Tpanenus, e€ cpenHss
JIUHUS.
[TIponopumoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
ITomoOubIe
TPEyroJIbHUKU. Tpu
IIPU3HAKA ITOJ00MS
TPEYTrOJIbHUKOB.
[Ipumenenne
no100ust

MIpU PEIICHUN
MPaKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIICHHE, B

KOTOPOM MEIHAHBI ACISTCS TOYKON UX TIEPECCUCHUS.
Haxoauth mogo0HBIC TPEYTOILHUKN Ha TOTOBBIX YEPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB TOI00MS.
PemaTh 3agaum Ha MO00HBIE TPEYTOIBLHUKH C TIOMOIIIHIO
CaMOCTOSTEIILHOTO MIOCTPOCHUS YePTEkKEN U HaX 0K ICHUS
O00HBIX TPEYTOJIBHUKOB.

IIpoBoaUTH 10KAa3aTEJBCTBA C UCITOIH30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPHU MpHU3HAKA MTOA00US

TPeyroabHUKOB. IIpUMEHSITh TTOTyYeHHBIC 3HAHUS

IIPY PEIICHUU T€OMETPUICCKUX M MPAKTHICCKUX

3a7a4.

3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

[Imomans. Haxoxnenue
IJIOIIAIEN TPEYTOJIBHUKOB
1 MHOTOYTOJIBHBIX (PUTYP.
[Imomanu moago0HBIX

buryp

14

CBoiicTBa IIOIIAEN
r€OMETPUYECKHUX
uryp.

DopMyJIbl

JUTSL TIIOIIA N
TPEyroJibHUKA,
napasienorpaMmma,
TpaneLuu.
Brruucnenue
IUIOMIAZIEN CIIOKHBIX

buryp.

OsgJ1aieBaTh NEePBUYHBIMH NpPeICTaBJIeHUSIMHU 00 o011eit
TEOPUH IIJI0IAHU (Mepbl), (POPMYJIUPOBATH CBOWCTBA
IUIOIIA]IU, BBISICHATD WX HATJISIIHBIN CMBICIL.

BbiBoaUTH (OpMYJIBI IIJIOLIAAN

napajijiesiorpaMmma, TpeyroibHUKa, TpAneuu 13

(GopMyJIbI MIOLAAN IPSIMOYTOJIbHHUKA (KBaJpaTa).
BeiBoauTh (OpMYIIBI INIOLMIAAM BBITYKIOTO
4eThIPEXYTOJIbHUKA Yepe3 JUaroHajld U yroj MEeXy HUMHU.
Haxoautsp miomaau Guryp, n300pakEHHBIX Ha KJIETYATON
Oymare, MCIOJIb30BATH pa30oueHre PUTyphl HA YaCTH U
JOCTPaBaHHUE.
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[Tnomanu puryp

Ha KJIeTyaTtoi Oymare.
[Tmomanu mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
coJiep>KaHHEM.
Pemenue 3amau

C IOMOIIIBIO METOJ1a
BCIIOMOTaTEIbHOM
TUIOIIA N

Pa30upars npuMepsl UCIIOIB30BAHUS BCIIOMOTaTEeIbHON
IJIOIIAIN JIJISl PELIEHUSI TEOMETPUYECKHX 3aay.

HaxoauTs miomaay noio0HbIxX GUryp.

BoIyucasiTh 11011 PA3IMUHBIX MHOTOYTOJIBHBIX (DUTYD.
PemiaTe 3aga4m Ha MIOMIAAb C TPAKTUYECKUM
COZIEp)KaHUEM

Teopema [ugaropa u
Hayvaja TPUTOHOMETPHUH

10

Teopema Iludaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUUECKIX
(GyHKITUH OCTPOTO
yrJia NPSMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUCCKHEC
COOTHOIIEHUS

B IIPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUIECCKOE
TOX]IECTBO

Hoka3siBaTh Teopemy Iludaropa, ucnoabzoBars €€

B IIPAKTUYECKUX BBIYUCIICHUSX.

@opMyIHPOBATH ONPEACICHUS TPUTOHOMETPUIECKUX
(GYHKIMI OCTPOTO yIiia, IPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEXKY CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEIEHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOLICHUM MEXAY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOyYeHHbIE 3HAHUS U YMEHHUSI U
pELICHUH PAKTUYECKUX 3a1ad.

3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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VYTIBI B OKPY’KHOCTH.
Bnricannbie 1 onvcaHHbIE
YEeTHIPEXYTOJbHUKH.
KacarenbHble

K OKpy>kHOCcTH. Kacanue
OKPYKHOCTEU

13

Bnoucannsie n
LHECHTPAIBHBIE YIJIbL,
YroJa MEXIY
KacaTeJIbHON U
XOpHOM.

YTibl MEXITY
XOpJlamMu U
CEKYILINMU.
Bnucannbie n
OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenune aTux
CBOMCTB

MIPU PEIICHUN
r€OMETPUUECKUX
3aJ1a4.

Bzaumnuoe
PaCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 0011I1e
KacaTeabHbIC.
Kacanune
OKPY>KHOCTEU

®opMyJIHPOBATH OCHOBHBIE ONPEIEIICHHUS], CBA3aHHbIE

C yIJIaMHU B Kpyre (BIMCAHHBIN yroJj, LeHTPAIbHBIA yro).
HaxoauThb BIMCaHHBIE YTIIbI, ONIMPAOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTilaX, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIILHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOILBIO IIUPPOBBIX
peCypCoOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOWMCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKY IIPU PELLICHUN
3a1a4y
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[ToBTOpeHue, 06001IEeHNE 4 [ToBTOpEHUE PemiaTh 3ag1a4m Ha NOBTOPEHKE, WILTKOCTPUPYIOIIUE
3HaAHUU OCHOBHBIX IIOHATUN U | CBSI3U MEXKAY PA3IMUHBIMU YaCTSIMU Kypca

METOJ0B KypcoB 7 1 8

KJIacCOB, 0000IIeHHE

3HAaHUU
OBILEE KOJIMYECTBO 68

YACOB IIO I[TPOI'PAMME
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9 KJIACC

Metpuueckue
COOTHOILICHHSI
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
nojoous.
COOTBETCTBEHHBIE
AJIIEMEHTHI TOJI0OHBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

HaumenoBanue pazgena | KonmuuectBo OcHOBHOE OCHOBHBIE BUJIBI ACATEIHHOCTH 00YYaIONTUXCS
(Temnl) Kypca 4acoB COJIep)KaHUe

Tpuronomerpus. Teopembl 16 Onpenenenue DopMyIMpPOBaTh ONpeeTeHUs] TPUTOHOMETPUIECKHUX

KOCHHYCOB Y CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMMA TYNBIX U IPSIMBIX yTJIOB.

Pelienue TpeyrojabHUKOB ¢bynaknui yrios ot 0° | BeIBOAMTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
no 180°. CDOpMYJ'II)I (C paanycomMm ONMCAaHHOU OKPY)KHOCTI/I).
IPHUBEICHHS. BriBoauTh (popMyIIbl A1 BHIYUCICHUS MJIOMIAXEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TEOPEM TPUTOHOMETPHUH ((I)OpMyna
TeopeMa CHHYCOB. IJIOIA/IA TPEYTOJbHUKA YePe3 JIBE CTOPOHBI U YTOJI MEXKTY
Perienue HUMH, (opMyJia TIJIOMIAIN YEeTHIPEXYTOJIbHUKA Yepe3 ero
TPEYTONBHHUKOB. JTMArOHAaJU U YTOJI MEXKy HUMH).
[IpakTHUeCKOE Pemiates TpeyroJbHUKH.
TIpUMEHEHHE Pematsb npaktudeckue 3a1auu, CBOASIINECS
JIOKa3aHHBIX TEOPEM K HAXOXIEHUIO PA3JIUYHBIX 3JIEMEHTOB TPEYTrOJbHUKA

[IpeoOpazoBanue moaoOusi. 10 [Tonsatue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TTOTOOMS.

HccaenoBath OTHOIIEHHUE JIMHEWHBIX 3JIEMEHTOB (PUTYP
pu IpeoOpa3oBaHUU MMO00US.

HaxoauTts nnpumeps! mogo0us B

OKpY’Karolen NEUCTBUTEIbHOCTH.

BbIBOAUTH METPUUECKHE COOTHOIICHUS MEXIY
OTpE3KaMH XOPJ, CEKYIINX U KacaTeIbHBIX C
UCTIOJIb30BAaHUEM BIIUCAHHBIX YTJIOB M MOAOOHBIX
TPEYTrOJIbHHUKOB.

Pemath reomeTpuieckue 3a1a4u U 3a/1a4U U3 peaabHON
KHU3HU C UCIIOJIb30BAHUEM MTOT0OHBIX TPEYTOJbHUKOB
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O NPOU3BEAECHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0O
KBaJipare
KacaTelbHOM.
IIpumenenne

B PEIICHUU
r€OMETPUUECKUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YUCJIO.
dusnyeckul u
r€OMETPUUECKUI
CMBICIT BEKTOPOB.
PaznoxxeHue BekTOpa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

Ckansgpnoe
MPOU3BEACHHUE
BEKTOPOB, €r0

Hcnoab3oBaTh BEKTOPHI KaK HAIIPABJICHHbBIE
OTPE3KH, HCCJIEI0BATH TEOMETPUUCCKUN
(mepemenieHue) U GU3NYECKUM (CUIIA) CMBICIIBI
BEKTOPOB.

3HaTh onpeaeeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPa Ha YUCJIO0, HCCJIEI0BATH

reOMETPUYECKUN U (PU3UYECKUI CMBICIIBI 3TUX OTEPAIIUN.

PemaTh reomeTpryeckue 3a1a4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJTUHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsipHOE MPOU3BEIECHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOKCTBA.

BbIuncasitb CymMmMy, pa3HOCTh U CKaJISIPHOE
MIPOU3BEECHUE BEKTOPOB B KOOPIMHATAX.

IIpuMeHATH CKAIIPHOE MPOU3BENCHHE [T HAXOXKACHUS
JUIMH U YTJIOB
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MIPUMEHEHHE
JUI HaXOXKJICHUS
JUTMH U YTJIOB.
Pemenune 3amag

C ITOMOILIBIO BEKTOPOB.
[IpumeHeHne BEKTOpOB

JUTSL pEIIICHUS 3a/1a4
(10737097

I[eKapTOBBI KOOPpOWHATLI
Ha IIJTOCKOCTHU

JlexapToBbI
KOOPJWHATHI TOYEK
HAa IJIOCKOCTH.

YpaBHEHHE TPSIMON.

YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl Touek
repecevueHus
OKPY>KHOCTH U
MIPSIMOM.

Meron koopiuHaT
MIPU PEIICHUU
r€OMETPUUECKUX

3a7ia4, IMPAKTUICCKHUX

3a1a4

OcBauBaThb NOHATHE MIPSMOYTOJIBHOU

CHUCTEMBI KOOPAUHAT, AEKAPTOBBIX KOOPIUHAT

TOYKH.

BbeIBOAUTH ypaBHEHHE IPSMOU U OKPYKHOCTH. BbigeasaTh
MIOJIHBIA KBAJIpaT JUIsl HAXOKICHHUS LIEHTPa U panyca
OKPY>KHOCTHU 110 €€ yPaBHEHUIO.

PemiaTe 3aga4m Ha HAX0XKIEHUE TOUYEK IIEPECEUCHUS
IPSAMBIX U OKPY’KHOCTEW C IIOMOIIBIO METOAA KOOPIUHAT.
Hcnmoab3oBaTh CBOMCTBA YIII0BOTO KOd(dHUILIMEHTA PsIMOit
IIPY PELLICHUU 3a/a4, Il ONPEACIIEHUS PACTIONIOKEHUS
IPSMOM.

IIpruMeHsTH KOOPIMHATHI IPU PEUICHUN T€OMETPUUECKUX U
MIPAaKTUYECKUX 3a/]1a4, JJIsl HOCTPOEHUSI MAaTEMAaTHYECKUX
MOJIEJIeH peasIbHBIX 3a/1a4 («METOJ] KOOPIUHATY).
IHoab30BaThbest 11 TOCTPOCHUS U

UCCIIEJIOBaHUN HU(POBBIMU PECYPCAMHU.

3HAKOMHMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUHU
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
JInHa OKpY>KHOCTHU U
IJI0IIAIb KPYTa.
Brruucnenue miomagei

IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno w. Jlnuna
OKPY>KHOCTH, TyTH
OKPYHOCTH.
Panuannas mepa
yria.

Ilmomane kpyra,
CEKTOpa, CErMeHTa

@opmMyIHPOBATH OIPEICIICHNE TPAaBUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITosb30BaThCS MOHATUEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C IOMOLIBIO NMPABUIIbHBIX MHOT'OYTOJIbHUKOB, ONpelessiTh
YUCJIO T, JUJIMHY AYTH U paJUaHHYI0 MEPY yTJa.
IIpoBoauTh Mepexoa OT paguaHHOU MEpPHI yriia

K IPalyCHOM 1 HA0OOPOT.

OnpeneasiTh wiomaab Kpyra.

BoiBoauth popmyibl (B rpagyCHON U paJuaHHON Mepe)
JUISL IJTUH YT, IUIOIIA/Ied CEKTOPOB U CETMEHTOB.
BbruMcasaTh mwiomanu Guryp, BKIIOYAIOIUX

AJIIEMEHTBI OKPY>KHOCTH (Kpyra).

HaxoauTts momany B 3aja4ax peaJibHON )KU3HU

JBU>KEHUSI TITTIOCKOCTH

[TonsiTE O ABMXKECHUU
IUIOCKOCTH.
[TapaiutenbHbIN
MEPEHOC, IIOBOPOT
IIpumenenue

MIpY PELICHUH 3a/1a4

Pa30upars npumMmepsl, WUTIOCTPUPYIOIIUE

IOHATHS IBUKCHUS.

DopMyIMPOBATH OINPEICIICHUS MAPAILICIBHOTO MEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBIBOAMTH X CBOMCTBA,
HAXOJAUTb HENOJABUKHBIE TOUKH.

HaxoauTh LEHTPBI U OCH CUMMETPUH MMPOCTEUIINX
¢uryp. IlpuMeHsITH NapaJJIENIbHBINA IEPEHOC U
CHUMMETPHIO MIPU PEIICHUU TE€OMETPUUECKHUX 3a]1a4
(pa3bupaTh IpUMeEpHI).

Hcnonb30BaTh 1151 IOCTPOCHUS U UCCIIEA0BAHUI

1 (POBBIE PeCypChl

[ToBTOpEeHue, 006001IeH e,
cuCTeMaTHu3anus 3HAaHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: QUTypa, TOUKA, IpIMas,
yToJl, MHOTOYTOJIbHUK, PABHOOEIPEHHBII U
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PaBHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJIacCOB, 0000IIIeHHE
Y CUCTEMATU3aLUs
3HAHUMU.
IIpocrenmue
r€OMETPUYECKHUE
burypsl u ux
cBoricTBa. M3mepenue
rEOMETPUUECKUX
BEJINYMH.
TpeyroapHuKHM.
[TapaiutenbHbie U
MEPIICHAUKYJIIIPHbBIC
MpsMBIE.
OKpy»HOCTb U KpPYT.
I'eomerprueckue
MMOCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH.
Briicanneie u
ONHUCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPY’KHOCTb.
YeThIpEXYTOIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIA TPEYTOJIbHHUK, MEIUAHA,
OucceKkTpuca U BbICOTA TPEYTrOJIbHUKA, MapajlieJorpamm,
poMO, IPSIMOYTOJIBHHK, KBaJIpaT, TPaIelus; OKPYKHOCTb,
KacaTelbHas, paBeHCTBO U mojodue puryp,
TPEYTroJIbHUKOB; MapajieIbHOCTh U NEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEK1y IPSIMBIMU, CHMMETPUS
OTHOCHUTEIIbHO TOYKH U NPSIMOW; JNIMHA, PACCTOSHUE,
BEJIMYMHA yIJIa, TUIOIIAAb, IEPUMETD.

Hcnoab3oBath popMyJibl: IEpUMETPa U TIIOLIAN
MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAN
Kpyra, 00b€Ma MpsIMOYTOJIBHOTO Mapajuieenuneaa.
OnepupoBatb NOHATUSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJIs
MPECTABICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX Y4EOHBIX MPEIMETOB.

PemiaTe 3a7a4m Ha NOBTOPEHNE OCHOBHBIX ITOHATUH,

WJUTIOCTPALMIO CBSI3€M MEKY Pa3JIMYHBIMU YaCTSIMH Kypca.

Boui0uparbs MeToa 715 pelieHus 3aa4u.
Peniats 3aaa4um 13 1MoBCeIHEBHOM KU3HU
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Y ONTMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema Iudaropa
Y Hayajia
TPUTOHOMETPHUH.
Pemenue oOmx
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKHU.
IIpeoOpazoBanms
MJIOCKOCTH.
JBmxkenus. [TogooOue.
Cummerpusi.
[Tmomane.
Brruncnenue
mromaaey. Ilmomann
1oTI0OHBIX (UTyYp.
JexapToBbl
KOOPJMHATHI Ha
IIJIOCKOCTH.

BekTopsl

HAa IJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

B coBpeMeHHOM LM(POBOM MHUpPE BEPOSTHOCTb M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTD, KaK C TOYKU 3PEHHS MPAKTUYECKUX MPHIIOKEHUN, TaK U UX POJIU
B 00pa3oBaHuU, HEOOXOJMMOM KaXIoMy 4esoBeKy. Bo3pacraer wumcino mnpodeccuit,
Opu OBJAQJCHUM KOTOPHIMU TpeOyeTcsi Xopomiasi 0a3oBasi MOJArOTOBKa B 00JIacTu
BEPOATHOCTH U CTATUCTHKH, TaKas MOJArOTOBKA Ba)kKHA JJIsl MPOJOJLKEHUST 00pa30BaHUs
U JJI yCOEIMIHON MPO(EeCCUOHATIBEHON Kapbephl.

Kaxxapiii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHHSI HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A 17 OOOCHOBAaHHOIO MPUHSTHUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIU
n30bITka HWHGOPMAIMU HEOOXOJMMO B TOM YHCIE XOpOIIo CcHOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIUICHHE.

NmeHHo mo3ToMy OCTpO BCTajla HEOOXOAUMOCThH C(HOPMHUPOBATH Y 00YUaAOIINXCS
(GyHKIHMOHATBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ceOsl B KayecTBE HEOTHEMIIEMOMU
COCTaBJISIOUIEH yMEHHE BOCIPUHUMATh U KPUTHUECKH aHAIM3UPOBATh MH(POpPMAIHIO,
NPEJCTaBICHHYIO B Pa3IMYHBIX (opMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX
peabHBIX TMPOIECCOB M 3aBHCHUMOCTEH, MPOW3BOAWTH MPOCTEHINNE BEPOSTHOCTHBIC
pacyEThL.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH NIpHUHLUIIAMHU cOOpa, aHalu3a U
NpPEJCTaBICHUS JAaHHBIX U3 Pa3Nu4HbIX cdep KU3HM O00ImecTBa M TOCyAapcTBa
npuolmiaer oOyvaromuxcsi K  OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHM3aluu 1nepedbopa u mojacyéra ducia
BapHAHTOB, B TOM YHWCJE€ B MPUKIAJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maéTt maremaruueckuid (yHAaMeHT s (OpPMHUPOBAHUS KOMIICTCHIIMIA
B oOyiactu uHPOpMATUKH U HUGPPOBBIX TeXHOJOTUH. [Ipy M3ydeHHH CTATHUCTHKU W
BEPOATHOCTH OOOTAIIAIOTCS MPENCTaBICHUsT OOydYaloIUXCsl O COBPEMEHHOM KapTHHE
MHUpPa ¥ METOJaxX €ro MccleoBaHus, GOopMHUpPYEeTCs] TOHUMaHUE POJM CTATHCTUKH Kak
MCTOYHHUKA COIMMAIBHO 3HAYMMOM MHGOpPMAIIMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBILIUICHHUS.

B COOTBeTCTBUM C AaHHBIMH LIETSIMU B CTPYKType MpOTpaMMbl Y4EeOHOTO Kypca
«BeposTHOCT U CTAaTHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHus BBIACIEHBI CICAYIOIIIE
coJiepkatenibHO-MeToinueckue nuHuu: «lIpencraBnenue AaHHBIX M ONUCaTeIbHAs
CTaTUCTUKa», «BeposATHOCTb», «DJIeMEeHThl KOMOMHATOPHKWY, «BBeieHue B TEOpHIO
rpadoBy.

Conpepxanne nuHun «lIpencraBieHre MaHHBIX W OMHCATEIbHAs CTATUCTHKA
CIIy’KUT OCHOBOM JUisi (POPMUPOBAHUSI HABBIKOB paOOTHI ¢ MH(OpMAIUEH: OT YTCHUS U
UHTEpIIpeTalud HHPOpMAIMN, MPEICTaBICHHON B Tabmuiax, Ha JuarpaMmax M
rpadukax, 10 coopa, IpeICTaBICHN U aHAJIM3a JaHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTHUYECKUX XapaKTePUCTUK CpPEAHUX U pacceuBaHus. Paboras ¢ aHHBIMH,
oOyyaromuecsi ydyarcsi CUMTBIBATH M HHTEPIPETUPOBATH JIAHHBIC, BBIJBUTATD,
apryMEHTUpPOBaTh M KPUTHUKOBATh MPOCTEUINNE TUIMOTE3bl, PAa3MBIIUIITh HaJ
dakTopamMu, BbBI3BIBAIOIIMMH W3MEHYMBOCTh, U OIEHWBATh WX BIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYUHBI U TTPOIIECCHI.

WHTYUTUBHOE IIPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM IJI M3Y4YCHHS
TEOpHUU BeposATHOCTEN. boJibllioe 3HaueHrne UMEIOT IPAKTUYECKUE 3a/1aHusl, B YACTHOCTHU
OMBITHI C KJIACCUHYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBAONOA00Us CIIy4aitHOro COOBITHSI.
[Ipu n3yuenuu yueOHOTO Kypca o0ydaromuecs 3HaKOMSITCS ¢ MPOCTEUIIUMH METOIaMU
BBIYUCJICHUS BEPOSITHOCTEN B CIy4ailHBIX SKCIHEPUMEHTaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOIMIMMU CTaBUTh U
pemiath Oosee cloKHbIC 3a/1aud. B y4eOHbIN Kypc BXOIAT HadajdbHBIE MPEJCTaBICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYUIECTBJISIETCS 3HAKOMCTBO OOyYarolUXCs
C MHOYKECTBAMHU M OCHOBHBIMH ONEPAMUSMH HaJ MHOYKECTBAMH, pPAacCMaTPUBAIOTCS
pUMEpbl MNPUMEHEHHUs [Jis PEIIeHUs 3a/]ad, a TaKKE HCIOJIb30BaHUS B JPYTHX
MaTeMaTHYECKUX KypcaxX U yUeOHBIX MpeIMeTaXx.

B 7-9 xmaccax wusywaercss y4eOHBIM Kypc «BeposSTHOCTh W CTaTUCTHKA», B
KOTOPBIN Bxondat paznensl: «IIpencraBieHue NaHHBIX M ONUCATENIbHAS CTATUCTUKA,
«BepoaTHocThY», «DIeMEeHThl KOMOMHATOPUKWY, «BBenenre B Teoputo rpadoBy.

OOmiee 4YKMCIIO YacOB, PEKOMEHJOBAHHBIX JJIA H3YYEeHHS YueOHOro Kypca
«BeposiTHOCTh U cTaTucTukay, — 102 yaca: B 7 kinacce — 34 gaca (1 yac B Hemeno),
B 8 kiacce — 34 gaca (1 gac B Hegenio0), B 9 knacce — 34 gaca (1 gac B Heneno).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BUAE TaOMUL, AUarpaMm, rpaukoB. 3aroJHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHUE AUArpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peanbHbIX MpoleccoB. V3pneyenne mHpopmanuu U3 guarpaMm M
Ta0JIMILI, UCTIONB30BAHUE U MHTEPIPETALINS TaHHbIX.

OnucarenpHasi CTAaTUCTUKA: CpeAHee apu(pMETHUYecKoe, MeauaHa, pa3zMmax,
HaumOOJbIIee M HAUMEHbIIEE 3HA4YEHHs HaOOpa YHCIOBBIX JaHHBIX. [lpumepsl
CIIy4allHOW U3MEHYUBOCTH.

Crny4daifHbI{ SKCTIEpUMEHT (OTIBIT) U CIydaiiHOe cOObITHE. BEposITHOCTh U YacToTa.
Ponb ManoBepOATHBIX W TMPAKTHYECKH JOCTOBEPHBIX COOBITUH B TPUPOAE U B
oOuiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Ctenens BepmmHbl. Yncao pédep u cyMMapHasi CTENeHb
BepnH. [IpencraBnenue o cBsazHoctu rpada. Llenu u mukisl. [Iytu B rpadax. O6xox
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rpada (oiinepoB myTh). [IpencraBnenne 06 opuentupoBanHoMm Tpade. Pemenue 3amau
C TOMOIIIbIO rpadoB.

8 KIIACC

[IpencraBnenue JaHHBIX B BHIE TAOIUII, TUarpamm, rpauKos.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, TOAMHOKECTBO. Onepanuu HaJl MHOKECTBAMM:
oObeMHEHUE, TNepecedyeHue, aononHeHne. CBOWCTBAa onepanuil HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATEIIBHOE, PACIIPEAEIUTEIbHOE, BKIIIOUeHU. Vcrons3oBanue
rpauecKoro MpeACTaBICHUS MHOKECTB JUISl OINHCAHMS pEaJbHBIX NPOLECCOB U
SIBJICHUM, IPU PELICHUU 3a/1a4.

N3mepenne paccenBaHusl JAaHHbIX. Jlucnepcuss W CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA00pOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITUS cayyaitHoro omnbita. CiydaiiHbie coObITHs. BepostHocTH
coObITHIl. ONBITBI C PAaBHOBO3MOXHBIMHM 3JIEMEHTApHBIMU COOBITHSAMU. ClydailHbIN
BbIOOp. CBSI3b MEXAY MaJOBEPOATHBIMU U TPAKTUYECKU JTOCTOBEPHBIMU COOBITUSMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoNMCTBA JEPEBHEB: €IMHCTBEHHOCTHh IIyTH, CYIIECTBOBAHUE BHUCSYEHN
BEPILMHBI, CBSI3b MEXJY YHCIOM BEpIIMH U 4ucioMm pé&dep. IIpaBuio yMHOXEHUS.
Pemenue 3ama4 ¢ noMonibio rpados.

[IporuBonomnoxueie coObiTus. uarpamma Diinepa. OObeAMHEHUE U TIEPECEUCHHE
coopiTuii. HecoBmecTHbie coObiTHs. DoOpMmysa CIOXKEHUS BEPOATHOCTEH. Y CIIOBHas
BeposiTHOCTh. [IpaBuno ymuoxenusi. HesaBucumbie coObitus. [IpeacraBnenue
DKCIEPUMEHTAa B BHJAE JepeBa. PemeHue 3amad Ha HaxO0XACHUE BEPOSATHOCTEU
C IOMOIIBIO JIepeBa CIy4ailHOTO SKCIIEPUMEHTA, JuarpaMm Jiliepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUJE TAaOJUI], AHArpamMm, rpauKoB, WHTEPIPETAIIHS
TaHHBIX. YTeHue U NoCcTpoeHHe TalIull, 1uarpamMmm, rpadMKoB 10 PEAIbHBIM JaHHBIM.

[TepecranoBku u Qakropuan. CoueTaHuss U YUCIO coueTaHU. TpeyroJbHUK
[Tackains. Pemenue 3aay ¢ MCHIOIB30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CnyuailHeli BbIOOp TOUYKM U3  (QUTYpPHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 JYTH OKPYKHOCTH.

HcnsiTanne. Yenex n Heyaaua. Cepust mcnblTaHud 10 nepBoro ycnexa. Cepus
ucneiTanuii bepayiu. BepostHocTu coObITHIT B cepun ucTibITaHui bepHyu.

CiydaiiHasgs BeJIMYMHA W PACHpElCNICHUE BEpPOATHOCTEW. MaremMaTtndeckoe
OKHMJIaHUE U aucriepcust. [Ipumepsl MaTeMaTHUECKOTO OKUJAHUS KaK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUS BEIWYMHBL. MaremaThdeckoe OXKUAAHWE U JUCIEPCUS CIIyYalHOU
BEJIMYUHBI «YHCJIO YCIIEXOB B CEPUU HUCIIBITAHUN bepHyILm.

[Tonsitue o 3aKoHe OONBIINX YKCceN. MI3MepeHne BepoATHOCTEH ¢ TOMOIIBIO YacCTOT.
Ponb 1 3HaueHHe 3aKkOHA OOJBIITNX YUCEN B IPUPOJIEC U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHHS TPOrpaMMbl Y4eOHOTOo Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yurate wuHOpManMio, TNPEACTaBICHHYI0 B TaOiuIax, Ha Jguarpammax,
NPEACTaBIATh JaHHbIE B BUJAE TaOMUL, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIE
(cronbuatklie) U KpyroBble) IO MAaCCHUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIEC YMCIIOBBIE TAHHbBIE, MPEICTaBICHHBIC
B Ta0JIMIIAX, HA AWAarpammax, rpapukax.

Hcnonb30BaTh A1 ONUCAHUS JAHHBIX CTATUCTUYECKHE XapPAKTEPUCTUKU: CPEIHEE
apumernyeckoe, MeaHa, HauOOJIbIlIEEe U HAUMEHbIIEE 3HAUECHUs, pa3Max.

HNmers mnpexncrtaBiieHME O CIIy4YalHOW UW3MEHYMBOCTHM Ha IIpUMeEpax LEH,
bu3nyecKux BEIMYWH, AHTPONOMETPUYECKHX JIAHHBIX, HMETh IMPEACTaBICHHE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

[IpeameTHbIe pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
oOyueHus B 8 kJacce:

N3Bnekats u mpeoOpa3oBbiBaTh MH(GOPMAIIUIO, MIPEJCTABICHHYIO B BUJI€ TaOJIHII,
auarpamm, rpaduKoB, IPEICTABIATh JaHHBIE B BUAC TaOIUII, JUarpaMM, rpadukos.

OnuceiBaTh JAHHBIE C TOMONIBIO CTATUCTUYECKUX I[IOKa3aTeNel: CpeaHUuX
3HAYEHUN U Mep pacceuBaHus (pa3max, TUCIIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHHN M YacTOThl COOBITHI, B TOM YHCIE
o pe3yJibTaTaM U3MEpPEHUN U HaOJTIOCHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE€ B OINbITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Ucnons3oBaTh rpaduueckue MOJENIU: JEPEeBO CIIYYaHOTO JKCIIEPUMEHTA,
JUarpamMMbl DWJiepa, YucioBas npsmasi.

OnepupoBaTh MOHATUAMHU: MHOYKECTBO, MOJMHOKECTBO, BBIIOIHATH OIEpPaLNU
HaJ] MHOXKECTBaMU: 00bEIMHEHNE, TIEPECEUCHUE, JOMOJHEHHE, TEPEUUCIIATh HIEMEHTHI
MHOECTB, IPUMEHSTh CBOIICTBA MHOKECTB.

Hcnonb3oBaTh rpadguueckoe MpeCcTaBICHUE MHOXKECTB M CBSI3€M MEXKIYy HUMHU
JUISL ONKMCAHUS MPOLECCOB U SIBIICHUM, B TOM YMCJE MPU PEHICHUM 3aJad U3 APYTrUx
y4EOHBIX MPEMETOB U KYPCOB.

[IpeameTHBIC pE3yJIbTAaTHl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

N3BnekaTte u mpeoOpa3oBbIBaTh WHGOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WUCTOYHHUKAX B BUJAC TaOJHWIl, OAuarpamm, rpauKoB, MPEIACTaBIATh JaHHBIE B BUJE
Ta0JHII, TUarpaMm, rpaduKoB.
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Pemates 3agaum  opraHW30BaHHBIM  TepeOOpPOM  BapuMaHTOB, a  TaKXke
C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hcnonb30BaTh onucaTenbHbIe XapaKTEPUCTUKU JJI MACCUBOB YHCJIOBBIX JTAHHBIX,
B TOM YMCJIE CPEHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUW M YACTOTHI COOBITHSA, B TOM 4YHUCJE TMOJb3YACH
pe3ysbTaTaMy MPOBEIEHHBIX U3MEPEHHUIN 1 HAOIIOICHUH.

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITUN B U3yYEHHBIX OIMbITAX, B TOM YHCJIE
B OIBITaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSX HCIBITAHUM
110 TIEPBOT0 yCIexa, B CepUsiX UCIbITaHU bepHyuu.

HNmeTh npencTaBiieHUE O CIIy4YalHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

NmMets mpenctaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH

3aKOHOMEPHOCTH B CIyYalHOW M3MEHUYMBOCTH U O POJIH 3aKOHA OOJIBIIUX YUCET
B MIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue pazgena |KonnuectBo OcHOBHOE cojiepKaHue OcCHOBHBIEC BUJIBI JACATEIHPHOCTA 00YUAIONTUXCS
(Temsl) Kypca 4acoB
[IpencraBienne TaHHBIX 7 [IpencraBienne TaHHBIX OcBauBathb cnocoObI NPEICTABICHUS

B Tabiunax. [Ipaktuyeckue
BBIYHCIICHUS 110 TaOJIMIHBIM
naHHbIM. M3BiIeyeHue u
UHTEpIpEeTalrs TaOIUUYHbIX
na"HbIx. [IpakTuueckas
pabota «Tabmuub.
I'padprueckoe
NpeICTaBlICHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumeps! gemorpadpuyeckux
JTarpaMM.

[IpakTruueckas pabora
«Jlnarpammbny

CTaTUCTUYECKUX JAHHBIX U YHACIIOBBIX
MaCCHUBOB

C TIOMOIIIBIO TA0JINII ¥ IUArPAMM C UCTIOTIB30BAHUEM
AKTyaJIbHBIX ¥ BAXXHBIX JAHHBIX (IeMorpaduaeckue
JTAHHBIE, IPOU3BOJICTBO MMPOMBILIJIEHHON U
CEJIbCKOXO3SIMCTBEHHOW MPOIYKLHUH,
0OIIIECTBEHHBIE U TIPUPOJIHBIC SIBIICHUS).

N3yuaTh MeToAbI padOTHI C TAOIUYHBIMU U
rpaUUIecKuMU MPECTABICHUSIMU JTaHHBIX

C TOMOIIIBIO0 IU(PPOBBIX PECYPCOB B X0OJI€
MPAKTUYECKUX padOT

OnucarespHag CTATUCTUKA

Yucnossie Habopwl. CpegHee
apuPpMETHICCKOE.
MenunaHna 4rciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HabOp, Mepa
[EHTPaIbHON TEHJEHIIUK (Mepa IIEHTPa), B TOM YHUCTIE
cpeaHee apupmMeTHIECKOe, MeIMaHa.
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VY CcTONUMBOCTS MEAUAHBI.
[IpakTrueckas pabora
«Cpenaue 3HAaUCHUSY.
HauOob1iee n HanMEHbIIIEe
3HAYE€HUS YUCIOBOTO
HaOopa. Pazmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpemHero apu(MeTHIeCKOro U MeIuanbl. Pemarts
3a1a4H.

HN3yuaTh cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIITBI0 IU(PPOBBIX PECYPCOB, B X0/
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAMOOJbIIIEE U HAUMEHbIIIEE
3HAYEHUS YUCIOBOTO MACCUBA, pPa3Max.

PemaTh 3agauu Ha BRIOOp crtoco0a OMHMCaHUs
JTAHHBIX B COOTBETCTBUH C IPUPOJOU TAHHBIX

Y LEJISIMU UCCIIENOBAHUS

CiyyaiiHasi ©3MEHYUBOCTD

CiyyaiiHasi ©3MEHYMBOCTh
(npumepsr). Yactora
3HA4YECHUN B MACCUBE
NaHHBIX. [ pynnupoBka.
I'mcrorpamMmsl.
[IpakTrueckas pabota
«CiyyaliHasi U3MEHUYUBOCTbHY

OcBauBaTh NOHATHS . YACTOTA 3HAYCHUH B
MACCHBE JTaHHBIX, TPYIIIIUPOBKA TAHHBIX,
rucTorpamma.

CtpouTh 1 aHAJIU3MPOBATH TUCTOTPAMMBI,
noAOMpPAaTh MOJIXOASAIIMN 1IAar TPYHITHUPOBKHU.
OcBauBaTthb rpapuiyecKue NpeICTaBICHUS
pPa3HBIX BUJIOB CIIyYailHOM M3MEHYMBOCTH, B TOM
YHCJIIe

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB, B

X0JI€ MPAKTUYECKOU pabOThI

Beenenwne B Teoputo rpados

I'pad, BepmuHa, pedpo.
[IpencraBienue 3a1a4u

¢ nomolsio rpada. CreneHp
(BaJIECHTHOCTb) BEPIINHBI.
Uucno pédbep u cymmapHas

OcBauBath nousitusi: rpad, BepunHa rpada, pedpo
rpada, cTeneHp (BaJICHTHOCTh BEPIIIUHBI ), IIETIh U
ITUKIL.

OcBauBaTh NOHATHA: TIYTh B rpade, diIepoB MyTh,
00xo1 rpada, opueHTUPOBAHHBIN rpad.
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crerneHp BepiuH. Lens u

Pemiath 3a1a4M Ha TOMCK CYMMBI CTETIEHEN BEPIINH
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uuki. ITyTs B rpade.
[IpencraBienue o
cBs3HOCTH Tpada. O6xo
rpada (3HIepoB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha moucK 00xo/1a rpada, Ha MOUCK

MyTe B OPUECHTUPOBAHHBIX Tpadax.

OcBauBathb cnoco0bI NPeICTABICHUS 3a7a4 U3 Kypca
anredppl, TEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOILBIO rpadoB (KapThl, CXEMBI,
AIEKTPUUECKUE 1eTH, PYHKIIMOHAIbHbIE
COOTBETCTBHUSI) HA TPUMEPaAX

BeposatHocTs 1
4acTOTa CIIy4alHOr O
COOBITHS

City4aifHbIil ONIBIT U
cily4yaitHOoe coObITHE.
BeposTHOCTB M yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
cOOBITHI B IPUPOAE U

B oOmectBe. MoHeTta u
UrpaJibHasi KOCTb B TEOPUH
BEPOSITHOCTEU.
[IpakTrnueckas padora
«YacroTa BbIIIaJICHHS OpJIay

OcBauBaTh NOHATHUSA: CIIyYalHBIN ONBIT U
cilyyaiiHOe COOBITHE, MAaJIOBEPOATHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

H3yyaTh 3HaUMMOCTHh MAJIOBEPOSITHBIX

COOBITHI B IPUPOJI€ U OOIIIECTBE HA BAKHBIX
npuMepax

(aBapuM, HECUACTHBIE CITy4YaH, 3aIUTa NEPCOHATLHON
uH(bOopMaIy, nepeaava TaHHbIX).

N3yuyaTh posib KIaCCUYECKUX BEPOSATHOCTHBIX
Mozened (MOHeTa, wurpajgbHas KOCTb) B
TEOPUU BEPOSITHOCTEM.

HaOmomath ¥ M3y4yaThb 4YacTOTy COOBITUHA B
IPOCTBIX AKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOILBIO
1M (PPOBBIX PECYPCOB, B XOJI€ IPAKTUUECKON pabOTHI

O06o061enue,
cucTeMaTHu3anus 3HaHUU

[IpencraBnenue qaHHBIX.
OmnucarenbHas CTaTUCTHUKA.
BeposTHOCTB CitydaitHOTO
cOoOBITHS

IHoBTOPSATHL U3YYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemiaTh 3aga4m Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C MIOMOIIBIO U3YUYECHHBIX

xapaktepucTuk. Q0Cy:KIaTh NpUMepbI
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CIIyYalHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4allHBIX COOBITUH, UX POJIU B IPUPOAE U
JKW3HU YEJIOBEKA

OBIIEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

34
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8 KIIACC

HaumenoBanue pasznena |KosnmuecTBo OcHOBHOE coJiepxKaHue OcHOBHBIE BUIBI JCATEIHHOCTA 00YYAIOIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienue NaHHBIX. IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY

7 Kj1acca

OmnucarejpHas CTAaTUCTUKA.
CnyyaitHast U3BMEHUUBOCTb.

CpenHue 4nciioBoro
HaOopa. Ciny4aiiHble
COOBITHSL.

BeposTHOCTH M 4aCTOTHI.
Knaccuueckue moaenun
TEOPUU BEPOSATHOCTEN:
MOHETA U UrpajibHasi KOCTh

3HAHUM.

Pemiate 3agaum Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C IIOMOILBIO N3YYEHHBIX XapaKTEPUCTHK.
Pemath 3aga4um Ha IpeACTaBICHUE IPYNIITUPOBAHHBIX
JAHHBIX U OMKMCAHUE CIYYAHON M3MEHUYHBOCTH.
Pemiath 3agaum Ha ONpeIEJICHUE YaCTOTHI
CIIy4ailHBIX COOBITHH, 00CYKIEHNE TPUMEPOB
CIIy4ailHbIX COOBITHI1, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIyYalHBIX COOBITHH, UX
pOJIM B IPUPO/IE U KU3HU YEJIOBEKA

OnucarespHasg CTaTUCTHKA.
PacceuBanue naHHBIX

Otknonenus. Jucnepcus
YUCJIOBOTO Habopa.
CranaapTHOE OTKIIOHEHHE
YKCIIOBOTO Habopa.
JlnarpaMMBbl paccenBaHus

OcBauBaTh NOHATHA: TUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHHUE, UCII0JIb30BaTh 3TH XapaKTEPUCTUKU
JUISL OIMCAHUS PACCEUBAHUS TAHHBIX.

BeiaBuratb runore3nbl 00 OTCYyTCTBUU WM
HAJIMYUU CBSI3U MO JUarpaMmam pacceuBaHUsl.
CrpouTh 1uarpaMMbl pacCEMBAHUS 10 UMEIOLIUMCS
JaHHBIM, B TOM YHCJIE€ C TOMOILBIO KOMIIBIOTEPA
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MHuoxecTBa

MHO0XeCTBO,
MOAMHOK€eCTBO. Onepauuu
HaJ] MHOKECTBaMHU:
o0BeIMHEHNE, TIepeceUeHNE,
JIOTIOJTHEHUE.

CaoiicTBa onepanuii

HaJl MHOYKECTBAMU:
IEPEMECTUTEIIBHOE,
coueTaTebHOE,
pacripeenuTeNsHOE,
BKJIFOUCHHSI.

['padpuueckoe
IIpEe/ICTaBIICHUE

MHO>XECTB

OcBauBaTh NOHATHS. MHOKECTBO, DJICMEHT
MHO>KECTBa, ITOJIMHOKECTBO.

BbInoHATH OnepanuM HaJl MHOKECTBAMU:
00beIMHEHHE, TICPECCUCHHUE, JOIIOJTHCHHUE.
Hcnoab30BaTh CBOKWCTBA: NIEPEMECTUTEIBHOE,

COYCTATCIIBHOC, PACIIPCACIINTCIIBHOC, BKIIFOYCHUA.

Hcnoan3oBath rpaduyeckoe npeicTaBieHue
MHOYECTB MPH OMHUCAHUU PEATbHBIX MPOIECCOB U
SBJICHUH, TIPU PEILICHUU 3a]1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U KYpCOB

BeposTHOCTH CilydaitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crnydaiinbie COOBITHSI.
bnaronpustcrByromue
AIIEMEHTApHBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnbITH ¢ PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.
CrnyuaitHbiii BEIOOD.
[IpakTruueckas pabora
«OnbITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NOHATHA: DJIEMEHTAPHOE COOBITHE,
cily4yaiiHoe cOObITHE KaK COBOKYITHOCTb
0JIarONpUSTCTBYIOIIUX 3JIEMEHTaPHBIX
COOBITHI, pPABHOBO3MOKHEIE DJIEMEHTAPHBIC
COOBITHS.

Pemarb 3aga4u Ha BEIYMCIICHUE BEPOSITHOCTEN
COOBITHI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITUM CITy4altHOTO OIIBITA.

PemaTh 32124 Ha BEIYUCIICHHE

BEPOSITHOCTEN COOBITUIN B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHUCJIE
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C IIOMOIIBO KOMITIBIOTCPA.
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3JIEeMEHTapHBIMU
COOBITUIMU

IIpoBoauTh U M3y4aTh ONBITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU
(C UCIIOJIB30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJEJIeH) B X0JIe MPAKTUUECKON pabOThI

Beenenue B Teoputo rpados

Hepeso. CBoiicTBa aepesa:
€AMHCTBEHHOCTH MYTH,
CYLLIECTBOBAHUE BUCSYEU
BEPIINHBI, CBA3b MEXKIY
YHCJIOM BEPIIINH U YHUCIIOM
péo6ep. [IpaBuno ymMHOKEHUS

OcBauBaTh NOHATHSA: JIEPEBO Kak rpad 6e3 nukia,
BUCAYas BepUIMHA (JIUCT), BETBb JEPEBa, MyTh

B JiepeBe, IMaMeTp JIepeBa.

N3yuaTth cBoOlicTBa JiepeBa: CyleCTBOBAaHUE
BUCSAYEH BEPIINHBI, EAMHCTBEHHOCTh MYTH MEXKIY
JABYMsI BEpIIMHAMH, CBS3b MEXKIY YHCIOM BEPIIMH U
quciaoM péodep.

Pemath 3a1a4u Ha TIOUCK U NIEPEUNCIICHHE

nyTel B JepeBe, ONpeiesIeHUE YNCia BEPIIMH WIH
pEo6ep B mepere, 00X01 OMHAPHOTO JIEpeBa, B TOM
qrclie C MPUMEHEHHEM MpaBuia YMHOXKEHHUS

Crnyudaiinbie COOBITHS

[TpoTHBOMOIOKHOE COOBITHE.
[wuarpamma Oiunepa.
OObeIMHEHNE U NTEPECEUCHUE
coObITHil. HecoBmecTHbIE
coObITusi. Dopmyia
CJI0’KEHUSI BEPOSTHOCTEM.
[IpaBrJIO yMHOXEHUS
BEPOSITHOCTEU. Y CIIOBHAS
BeposATHOCTh. HezaBucumeble

OcBauBaTh NOHATHSA: B3aUMHO MPOTUBOMOIOKHbBIE
COOBITHS, OTIepalluK HaJT COOBITUSAMHU, OOBCAMHEHNE U
nepeceueHue coObITHH, Auarpamma Jitniepa (Ditnepa—
Benna), coBMeCTHBIC U HECOBMECTHBIE COOBITHS.
N3yuaThb TeopeMbl 0 BEPOATHOCTH OOBETUHEHUS

IBYX COOBITUH ((OPMYIIBI CIOKEHUS BEPOSTHOCTEM).
Pemath 3a1aum, B TOM YUCJI€ TEKCTOBBIC

3a/1a4M Ha OTpeJIeJICHUE BEPOATHOCTEM

o0BeIMHEHUS U
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coObITus. [IpencraBnenue
CIIy4alHOT O DKCIIEPUMEHTA
B BHJIE JIepeBa

repeceyeHust COObITUM € TTIOMOIIBIO YUCITIOBOM
psAMOii, Tuarpamm Dinepa, (GopMyJIbl

CJI0’KEHMS BEPOSATHOCTEH.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTD,
HE3aBUCUMBIE COOBITHSI IEPEBO CIIYYATHOTO OIBITA.
N3yuaTs cBoiicTBa (OTNpeIesieHNs) HE3aBUCUMBIX
COOBITHIA.

Pemiats 3aga4um Ha onpeeieHue U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemiaTe 3a1a4M Ha IOUCK BEPOSATHOCTEN, B

TOM YHCJIE YCIOBHBIX, C UCITOJIb30BAHUEM

JiepeBa CIIy4anHOro OmnbITa

O06o0Omenue,
CUCTEMAaTHU3aIUs 3HAHUU

[IpencraBienue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padri. BepositHOCTH
CIIy4aifHOTO COOBITHSL.
DneMeHThl KOMOMHATOPUKU

IToBTOpPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

Pemath 3a1aum Ha IpEACTaBICHUE U OTTHUCAHUE
JTAHHBIX C TIOMOIIBIO U3YUYEHHBIX

XapakTepucTUK. PemiaTh 3agaum C

IpUMEHEHHEM TpadoB.

PemiaTh 3a1a4u Ha HaXO0XK/ICHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSTHOCTSIM
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OTIBITAX

C PaBHOBO3MO>KHBIMH AJIEMEHTAPHBIMU COOBITHUSIMU.
Pemiath 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTEH
00bEeTMHEHUS 1 TIepeceUeHUs COOBITUI, B TOM YHUCIIC
HE3aBUCUMBIX, C MCTIOJIb30BaHUEM TpadUIECKUX
MIPEICTABIICHUIA U JIEPEeBa CIIYYaitHOTO OITBITA.
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PemaTh 3agaum Ha nepevyncieHre KOMOUHALIMMA
(4ncna nepecTaHOBOK, YUCHa COYETaHU),

Ha HaXO0KJICHUE BEepOSTHOCTEH COOBITUH C
NIpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCMOJIb30BaHUeM TpeyrojbHuka [lackans

OBILEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

34
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9 KJIACC

& Kimacca

OnucarenbHas CTaTUCTHKA.

Omnepanuu Hal COOBITUSMH.

HezaBucumMocCcTh COOBITHI

Hanmenosanue pasaena |Konuuectso OcHOBHOE cofepKaHne OcCHOBHBIE BU/IbI I€ATEIBHOCTH 00YYaIOLINXCS
(Temsl) Kypca 4acoB
[loBTOpEeHue Kypca 4 IIpencraBiieHre TaHHBIX. IHoBTOPATH N3yYEHHOE U BHICTPAMBATH CUCTEMY

3HAHUH.

PemaTp 3a1aum Ha NPEICTABICHUE U

OIMMCAHHE JaHHbLIX.

Pemars 3aga4u Ha HAXOXXAECHUE BEPOSTHOCTEU
00bEIMHEHUS U TIEpECeUCHUs COOBITUI, B TOM YHUCJIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUueCKUx
IIPEJICTABJICHNUM U JepeBa CIy4YalHOTO OIbITA.
Pemarts 3agaum Ha niepeyucieHue KOMOMHAIUN
(dnciia mepecTaHoOBOK, YKMCIIa COUYCTAHHM ),

Ha Hax0JICHUE BEPOSTHOCTEH COOBITHI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM YKCJIC

C UCTIIOJIb30BAaHUEM TpeyroJibHuKa [lackas

DNEeMEHTBI KOM6I/IHaTOpI/IKI/I

ITepectanoBku. @akropurall.

CoueTraHus ¥ YUCIIO
couetanuil. TpeyroibHUK
ITackais. IlpakTuueckas
pabota «Berancienue
BEPOSITHOCTEN

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXKEHHSI, YIIOPsIIOYCHHAs TTapa, TPOKa
00BEKTOB, IEPECTAHOBKA, (DaKTOpHUAIT YUCTIA,
COoUueTaHWe, YMCIIO COUYCTAHUM, TPEYTOJbHUK
[Tackauns.

PemaTh 3a1aum Ha IEPEUUCIICHUE YIIOPSTOYCHHBIX
nap, TPOeK, NepPeUncIeHUE IEPECTaHOBOK

Y COYETaHUM AIEMEHTOB Pa3IMYHBIX MHOKECTB.

118



KOMOMHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJIHI)

PemaTe 3agqaum Ha NPUMEHEHHE YUCIa COYETaHUI

B anreOpe (COKpal€HHOEe YMHOXEHHUE, OMHOM
Hprotona).

Pemarb, npumMeHsisi KOMOMHATOPUKY, 3a]ja41

Ha BBIYKCIICHUE BEPOSITHOCTEM, B TOM YHCIIE C IIOMOUIbIO
AJNIEKTPOHHBIX Ta0JIHI] B XOA€ MPAKTHYECKOW pabOThI

I'eomeTpuyeckas
BEPOSITHOCTH

I'eomeTpuueckas
BEPOSATHOCTD. CiydaliHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 1yTU OKPY>KHOCTH

OcBauBath NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiarb 3aga4m Ha HaxXO0XKICHUE

BEPOSITHOCTEW B ONBITAX, IPEACTABUMBIX KaK

BBIOODP TOYEK

13 MHOTOYTOJIbHHUKA, Kpyra, OTpe3Ka Wiln

IYTH OKPYXHOCTH, YUCJIOBOTO IPOMEXKYTKA

Wcnpitanus bepryinu

UcneiTanue. Ycnex u
Heynada. Cepus UCIIBITAHUI
710 TIEPBOTO yCIexa.
UcnbiTanus

bepnym.

BepostHocTr coObITHI

B CEPUU UCIBITAHUN
bepuymnu. [Ipaktnueckas
pabota «VcnbpiTaHus
bepnymum»

OcBauBaTh NOHATHUSA: UCIIBITAHUE,
AJIEMEHTAapHOE COOBITUE B UCIIBITAaHUU (yCTIEX U
Hey/1a4a), cepus UCTIBITAHUMN, HACTYIIJIEHUE
MEepPBOro ycnexa (HeyJauu), Cepusi UCIIbITAHUN
bepnyum.

Pemiarb 3aga4m Ha HaX0XKIEHUE BEPOSTHOCTEN
COOBITHI B CEpUH UCTIBITAHUM J0 NEPBOr0 yCIIEXa,
B TOM YHCJIE€ C IPUMEHEHUEM (POPMYJIbI CyMMBI
Tr€OMETPUUECKOM MTPOTPECCHH.

Pemiars 3aga4mM Ha HaX0XKIEHUE BEPOSTHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCIIBITAHUN
bepHymn, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENENEHHOrO YHCIIAa YCIIEXOB B CEPUH UCTIBITAHUI
bepnym.
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| N3yuath B X011 NPAKTHYECKOH padoThI,
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B TOM YHCJIE C TIOMOIIBI0 U(PPOBBIX
pPECyYpCoB, CBOMCTBA BEPOSITHOCTU B CEPUU
vcnblTaHnii bepHyiu

CnyuaiiHas BeJIMYMHA

CrnyudaiiHas BeJIMYMHA U
pacrpeneneHue
BEPOSITHOCTEH.
MaremMaTtnieckoe OKHuaaHue
Y JIUACTIEPCUS CIIy4YalHON
BeJIMYUHBL. [Ipumepsl
MAaTEMATUYECKOT O OXKUIaHUS
KaK TEOPETUYECKOTO
CPENHETO 3HAUCHUS
BEJINYMHBI.

[Tonsartue o 3aKkoHe OONBIINX
yucen. U3mepenne
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [[pumeHeHne 3akoHa
OOJBIINX YUCEN

OcBOMTH MOHATHSA: CITyYallHAS BEJIIMYMHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, pacCIIpe/ieiICHUe
BEPOSITHOCTEH.

HN3yuaTts 1 00CyKaaTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIyYalHbIX BEJIUYHH (POCT, BEC
YEJI0BEKA, YUCIEHHOCTh HACEIICHUS, IPYTHE
M3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH), MOJICTIbHBIX CIIyYalHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(bpocaHue MOHETBI, UTPATBHON KOCTH, CO CIIy4YalHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHS: MATEMATUIECKOE OKUTAHHE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUUYECKOE CpEAHEE
3HAYCHUE, TUCIIEPCUS CIIyYalnHON BEJIMYMHBI KAK
aHaJIOT IUCIIEPCUN YUCIIOBOIO Habopa.

PemiaTes 3aga4m Ha BBIYMCIICHHE MAaTEMAaTUYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4alHON
BEJIMYMHBI 110 33JTAHHOMY PACIIPEICIICHUIO, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEAMMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACIPENAEICHUM, B TOM
YHUCJIE PACTIPENEIICHHS CIIy4YalHON BEJIMYUHBI «IUCIIO
YCIIEXOB» B CEpUM UCIIbITAHUN bepHyrum.
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M3yuyaTh 4acTOTy COOBITHSI B TTIOBTOPSFOIINXCS
CITy4alHbIX OMBITaX KaK CIy4ailHYIO BEIIMUUHY.
3HAKOMHTBCS C 3aKOHOM OOJIBIINX Yucend (B hopme
bepHynnn): mpu 00JIBIIOM YHCIIE ONBITOB YacTOTA
coOBITHS OJIM3KA K €r0 BEPOSATHOCTH.

Pemartnb 3agaum Ha u3MepeHue

BEPOSITHOCTEN € MOMOIIIBIO YaCTOT.

O0cy:knaTh pojb 3aKOHA

OOJIBIINX YHCET B 000CHOBAHUU YaCTOTHOTO
METOJIa UBMEPEHUS BEPOSATHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKOW YCTOMYUBOCTH B U3BMEHUYMBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIMX YUCEI B IPUPOJIE U
B JKM3HM YEJIOBEKa

O060061eHne, KOHTPOIIb 10 IIpencraBiieHre TaHHBIX. IHoBTOpPATH N3y4EeHHOE U BHICTPANBATH CUCTEMY
OnucarenbHas CTAaTUCTHKA. 3HaHUU.
BeposaTHOCTS Cily4aiiHOrO PemaTe 3agaum Ha peCTaBICHUE U
COOBITHSA. DIEMEHTbI ONMCAHNE JaHHBIX.

koMOuHaTtopuku. Ciydalinple | Pemath 3aJa4d Ha HAXOXKICHUE BEPOSTHOCTEH
BCJIMYMHBI U paCIIPpCACICHUSA COOBITHIA, B TOM YHCJIC B OIBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH OOBEAMHEHHUS U ITEPECCUCHUS
COOBITHI, BBIYUCIISATH BEPOSITHOCTH B OMBITaX

C CEpUsIMU CIIyYalHBIX UCTIBITAHUN

OBLIEE KOJIMYECTBO 34
YACOB I10
[TPOTPAMME

122



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 164791430272546049543976469214077708T10782236907
Bnageney BuytoTa Mpuda HukonaesHa

OeicTevTened C 08.09.2026 no 08.09.2027



http://www.tcpdf.org

		2026-09-09T15:01:59+0500




