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Pa6ouas nporpamma

y4e0HOro npeaMera - MAaTeMaTHKA
0a30Bblii ypOBEHb
YpoBeHb 00pa3oBaHusi: OCHOBHOE 0011ee 00pa3oBaHue
Kaace: 5-9

COAEPXXAHUE
1. Ilnanupyemble pe3yabpTaThl OCBOCHUS YU€OHOTO IIpeaMeTa
2. Cogepxanne y4eOHOTO MpeaMeTa

3. TemaTnueckoe MIaHUPOBAHUE, B TOM YHUCIIE C YyYETOM paboyeil NporpaMMbl BOCIUTAHHS C YKa3aHUEM
KOJIMYECTBA YacOB, OTBOJAMMBIX HA OCBOCHHE KaX /10l TeMBbI

4. OLIeHOYHO-U3MEPUTEIBHBIE MATEPUAIbI

1. Ilnanupyemble pe3y/IbTaThl H3y4YeHHUs Y4eOHOI0 peaMeTa, Kypca

Harypaabhblie ynciia. J[poou. PannonajibHble ynuciaa

BhINyCKHUMK Hay4duTCA:

* IOHUMAaTh OCOOCHHOCTHU AECATUYHON CUCTEMBI CUMCIICHUS;

* OIIEpUPOBATh MOHATUAMU, CBA3aHHBIMU C JIETUMOCTBIO HaTYPAJIbHBIX YHCE;

* BBIp@XKATh YMCJIa B SKBUBAJCHTHBIX (opmax, BbIOMpas Hanbojee MOAXOAAIIYI0O B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHMBATh U YNOPALOYMBATH PALIMOHAIIBHBIC YHCIIA;

* BBINOJHATh BBIUMCICHUS C PAalMOHAIBHBIMM YHCIAMH, COYETass YCTHBIC U IHCbMEHHBIE IPUEMBI
BBIYMCIICHU, IPUMEHEHUE KAJIbKYJIATOPA;

* CIOJIb30BaTh NOHATHS U YMEHMS, CBA3aHHBIE C MPONOPLHOHAIBHOCTBIO BEJIWYMH, NPOLECHTAMH, B
XOJle DCIICHHMS MaTeMaTUYECKUX 3a1ad M 3aJa4 U3 CMEXKHBIX IIPEIMETOB, BBINOJHATH HECIIOXKHBIC
MIPAKTUYECKUE PACUETHI.

BbIITyCKHHK IIOJIYYUT BO3MOKHOCTb HYYUTHC:

* IO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMHU CUMCIIEHUS! C OCHOBAaHUSMHU, OTJIMYHBIMU OT 10;

* YIIIyOUTh U pa3BUTh MPEICTABICHHUS O HATYpalIbHbBIX YHCIAaX U CBOMCTBAX JEIMMOCTH;

* HAYYUTbCS MCIONb30BaTh HPUEMBI, PALMOHAIMZUPYIOIINE BBIYUCIECHUS, NPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BHIYMCIIEHUS, BBIOUPAst MOAXOAAIIUN 711 CUTYaIH CII0Co0.

JledcTBUTEILHBIE YHCJIA

BEIIYyCKHHUK HAYIUTCS:

* UCIIOJIb30BaTh HAYaJIbHbIE MIPEICTABICHUS O MHOXKECTBE JICMCTBUTEIBHBIX YHUCEIL,

* OMEPUPOBATH MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTH €0 B BEIYMCIEHUSIX.
BBINYCKHUK TTOJIYVIUT BO3MOXKHOCTh HYUUTELCS .

* Pa3BUTH MPECTABICHUE O YUCIIE U YHUCIOBBIX CUCTEMAaX OT HATYPAIbHBIX J0 JI€HUCTBUTEIbHBIX YHCEIT,
O pOJIMY BBIYUCIIEHUN B IPAKTHUKE;




* pa3BUTh W YIIyOUTh 3HAHWS O NECATUYHOW 3aMHMCHU JIEHCTBUTEIBHBIX 4uceN (MePUOJUYECKUE U
HETNepUOIUYECKUE IpOOH).

HN3mepenus, npudJInKeHusi, OUEeHKHU

BhBIITYCKHUK HAYYUTCSL:

* MCTIOJIb30BaTh B XOJI¢ PEIICHMS 3a/1a4 3JIEMEHTAPHBIE MIPEICTABICHHS, CBA3aHHBIC C MPUOIMHKEHHBIMA
3HAUCHUSMHU BEIWYMH.

BEIIYCKHHUK TOAYYUT BO3MOKHOCTE HYUUTHCS.

* [IOHSTh, YTO YHWCJIOBBIC JAHHBIC, KOTOPBHIC HCIOJIB3YIOTCS ISl XapaKTEPUCTUKH OOBEKTOB OKpY-
JKAIOIIET0 MHUpPA, SIBISIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMHA, YTO IO 3alUCH  TPHOIMKEHHBIX
3HAYEHUH, COJepKalMXcsa B WHPOPMAIMOHHBIX HCTOYHHKAX, MOXXHO CYIUTh O IOTPEIIHOCTH MPUOIIH-
JKEHHS,

* IOHATh, YTO TOTPEUTHOCTh Pe3yJbTaTa BBIYUCICHUN TOJKHA OBITh COM3MEpPHUMa C MOTPEIIHOCTHIO
HWCXOJHBIX JaHHBIX.

AnredpanyecKkue BbIpaskeHUs

BhITyCKHUK HAy4UTCS:

* OIIEpUPOBATh MOHATUSAMH «TOXJECTBO», «TOKIECTBEHHOE IpeoO0pa3oBaHUe», pellaTh 3a7auM,
cojiepkamire OyKBeHHBIC JaHHBIC; pa0OTaTh ¢ (OPMYIIaMH;

* BBINOJIHAT Pe0oOpa30BaHUs BBIPAKEHUH, COAEP)KAIMX CTENEHH C IeJbIMU IOKa3aTels MU U
KBaJIpaTHbIE KOPHU;

* BBINOJIHATh TOKJECTBEHHBbIE MNPEOoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JEMCTBUIM HaJl MHOTOWIEHAMU U ajire0pandyeckuMU Jpo0siMu;

* BBITNOJIHATD PA3JI0’KEHHE MHOTOWJICHOB HAa MHOKUTEIH.
BbINYCKHUK TOJYYUT BO3MOYXKHOCTb HAYUYUTHCS:
* BBIMOJIHATh MHOTOILArOBbIE MPEOOpa3oBaHMs PallMOHAIBHBIX BBIPAXKEHUH, NPUMEHsSI IIMPOKH Habop
CIIOCOOOB U PUEMOB;
* IPUMEHATh TOXJIECTBEHHbIE IpPeoOpa3oBaHMs Ul pEIleHUs 3ajad U3 pa3jMuHBIX pa3JeNoB Kypca
(HampuMep, I HaXOXKACHUST HAanOOJIbIIIET0/HAMMEHBIIIET0 3HAYCHUS BBIPAKCHHUS).
YpaBHeHus

BhINyCKHUK HAYYUTCS:

* pemaTh OCHOBHBIE BH/IbI PALIMOHAJIBHBIX YPABHEHUN C OJTHOM NIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHHU
C IBYMs IIEPEMEHHBIMY;

* IOHMMAaTh YPAaBHEHUE KaK BAXXHEHIIYI0 MAaTEMAaTHYECKYH0 MOJENb JUIsl ONUCAaHHUS W H3YyYCHHsS
pa3sHOOOpa3HbIX peabHBIX CUTYAIU, peIIaTh TEKCTOBBIE 3a/1a4M aIreOpandyecKuM METO/I0M;

* IPUMEHSATH IpapUuecKue MpeaCcTaBIeHMs JIUIsl UCCIEI0BaHUSl ypaBHEHUH, UCCIE0BaHNS U PELICHUS
CUCTEM YpaBHEHMH C IBYMs IEPEMEHHBIMU.

BBINYCKHHMK IOJIYYUT BO3MOKHOCTb HYYUTHCS:

* OBJIAJICTh CIELUAIBHBIMU IpUEMAMU DPEIICHUS YPAaBHEHWM M CHUCTEM YPaBHEHUH; YBEPEHHO
NPUMEHSTh almnapar ypaBHEHUM /i pelleHHs pa3HooOpasHBIX 3ajJjad U3 MaTeMaTHKH, CMEXHBIX
MIPEAMETOB, IIPAKTUKU;

* IPUMEHATh TpaduyecKue NPECTaBICHUS [UIsl MCCIEIOBaHUS YpaBHEHMH, CHUCTEM YypaBHEHUH,
coJiepKauX OyKBeHHbIE KOI(PPHUIIMEHTHI.

HepaBencrBa

BbINyCKHUK Hay4HTCS:

* IOHUMaTh U NPHUMEHATH TEPMUHOJIOTUIO U CHUMBOJIHKY, CBS3aHHBbIE C OTHOLICHHWEM HEpPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemiath JMHEWHbIE HEPaBEHCTBA C OJHON MEpeMEHHOW M HMX CHUCTEMbl; pellaTh KBaJpaTHbIE
HEpPaBEHCTBA C ONOPOM Ha rpaduvecKkue NpeCcTaBICHHUS;




* IPUMCHATH allliapaT HEPABCHCTB JIA pCHICHUS 3aJa4 U3 PA3JIMYHBIX pa3aCIOB Kypca.
BBINYCKHUK ITOJYYHUT BO3MOYKHOCTh HAYYUTHCSL:

* pa3HOOOpa3HBIM MpHEMaM JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPCHHO MPHMEHSTH alnapar HepPaBEeHCTB
JUIsL pelIeHHs] pa3HOOOPa3HBIX MaTEMAaTUYECKHX 3a/1a4 U 33]1a4 U3 CMEIKHBIX MPEIMETOB, IPAKTHKHY;

* IPUMEHATh TpauuecKue NPEACTABICHUS JUIS HCCIEJOBAHUS HEPABEHCTB, CHCTEM HEPAaBEHCTB,
cojiepKaiux OyKBeHHbIE KO3 (DUITUCHTHI.

OcHoBHbIE NOHATHS. YK c/I0BbIE (PYHKIIMU

BhBIITYCKHUK HAYYUTCSL:

* IOHUMAaTh M KCIOJb30BaTh (PYHKIIMOHAIBHBIC MOHATHS M SI3bIK (TEPMHHBI, CHMBOJIMYECKHE 000-
3HAYEHUS);

* CTPOUTH TpaGUKH JIEMEHTAPHBIX (PYHKIUH; UCCIEA0BaTh CBOMCTBA YMCIOBBIX (YHKIIUA HAa OCHOBE
W3YYCHHUS TTOBEACHUS UX TPAPUKOB;

* MOHUMaTh (QYHKIMIO KakK BaXHEHITYI0 MaTeMAaTHYECKYH MOACNIb I OIMUCAaHUS IIPOLIECCOB H
SIBIICHUH OKPYXAIOIIET0 MUpA, MPUMEHATh (YHKIIMOHANBHBIA SI3BIK JUIS ONUCAHUS W HCCICIOBAHUS
3aBUCUMOCTEHN MEXTYy GU3NICCKUMHU BEIIMUNHAMH.

BEIIYCKHHUK TOIYIUT BO3MOKHOCTh HAYIUTHCS:

* IPOBOJIUTH HCCJIEIOBAHUS, CBSI3aHHBIE C HM3YYEHHEM CBOMCTB (DYHKIMI, B TOM 4YHCIE C HUCHOJb-
30BaHMEM KOMITBIOTEpA; HA OCHOBE TpaMKOB HM3YYCHHBIX (YHKIIUH CTPOUTH OOJee CIIOKHBIC Tpaduku
(Kyco4HO-3a7JaHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMH U T. 11.);

* HCIIOJIB30BAaTh (PYHKIIMOHAIBHBIC MPEICTABICHHUS M CBOWCTBA (DYHKIMIA IS PEIICHUS MaTeMa-
TUYECKUX 33/1a4 U3 Pa3JIMYHBIX pa3JeioB Kypca.

YucyioBbIe MOCJIEA0BATEIBHOCTH

BI)IHVCKHI/IK HAay4IMuTCs:

* IOHUMATh U UCIIOJIb30BATh S3bIK MOCIEI0BATEIBHOCTEN (TEPMHUHBI, CAMBOJIUYECKUE 0003HAUCHNS);

* IPUMEHATH (POPMYIIBI, CBSI3aHHBIE C apH(PMETUIECKON M TeOMETPUIECKON Iporpeccueii, u ammapar,
c(hOpMUPOBAHHBIN MPU U3YYEHUH IPYTHX Pa3AeloB Kypca, K PELISHUIO 3a]a4, B TOM YHCJe ¢ KOHTEKCTOM
W3 peaIbHOM KU3HH.

BhINyCKHHK OJIYYUT BO3MOKHOCTb HAYYUTHCS:

* pemath KOMOMHHUPOBAHHBIE 33]a4l C IPUMEHEHHEM (OPMYJ N-TO WiIeHAa U CYMMBbI IEPBBIX N YJICHOB
apu(MeTHUYeCKO U TeOMETPUUECKOI MPOrpeccuu, MPUMEHsIS TIPU ITOM anmapaT YpaBHEHUN 1 HEPABEHCTB;

* IOHUMaTh apUPMETHUECKYI0 M TE€OMETPHUYECKYI0 IPOrpeccHi0 Kak (YHKIMM HaTypalbHOTO
apryMeHTa; CBA3BIBATH apU(PMETHUYECKYIO TMPOTPECCHUI0 C IUHEHHBIM POCTOM, T€OMETPHUECKYID — C
SKCIOHEHLIUAIIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BBINYCKHUK HAy4YUTCsl MCHONB30BaTh MPOCTEHIINE CIOCOOBI MPEICTaBICHHS M aHallM3a CTaTUCTHUYECKHUX
JTAaHHBIX.

BhBINYCKHUK MOAYYUT BO3ZMOKHOCTH MPUOOPECTH TIEPBOHAYATBHBIN OMBIT OpraHU3aluy cOopa NaHHBIX MpU
MIPOBEACHUH OMPOCca OOIIECTBEHHOTO MHEHHUSI, OCYIIECTBIIATh UX aHATU3, IPEACTABIISATh PE3YyIbTaThl OIIPOCca
B BH/JI€ TaOJUIIBI, TUATPAMMBI.

Cay4aiinble cOOBITHSI H BEPOSATHOCTD

BBIHVCKHI/IK HAYYNUTCA HAXOJUTHh OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD CHy‘—I&ﬁHOFO COOBITHSL.

BBIHVCKHI/IK IIOJVYUT BO3MOXHOCTH HpI/IO6peCTI/I OIIBIT MPOBCACHUA CHy‘—I&ﬁHBIX SKCIICPUMCHTOB, B TOM
YHUCJIC C MTOMOIIBIO KOMIIBIOTCPHOT'O MOACITIUPOBAHUSA, HHTCPIIPETALINHN UX PE3YIbTATOB.

KomOunaTopuxka

BEIYCKHUK HAYYHUTCS pemaTtb KOMGI/IHaTOpHBIe 3aJa4d Ha HAXOXACHUEC YHnClla 00BEKTOB HIIH KOM6PIH8.I.IHI>1.
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BBINYCKHUK  MOJIYYUT BO3MOYKHOCTh HAyYUTHhCSI HEKOTOPHIM  CIEHUANBbHBIM TpuUéMaM  pPELICHUs
KOMOWHATOPHBIX 33/1a4.

Harasanasi reomerpus

BhBIITYCKHUK HAYYUTCSL:

* pacrio3HaBaTh Ha 4YepTekaxX, PUCYHKaX, MOJCIAX M B OKPYKAIOIIEM MHPE IJIOCKUE M IPOCTPaH-
CTBEHHBIE T€OMETPHUECKUE (PUTYPBHI;

* BBIYUCIIATE 00BEM IIPSIMOYTOJIBHOTO Mapasuiesienunesa.
BbINYyCKHMK IOJIYYUT BO3MOKHOCTb HYYUTHCS:

* HAyYUTbCA BBIUUCIATE OOBEMBI MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUIyp, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX ITapAJLIENIECIIUIIEAOB;

* pacrio3HaBaTh pa3BEPTKM KyOa, NPSMOYTOJIBHOTO Mapajuleienuiesa, MNpPaBWIbHOM NHUpPaMUbI,
LUJIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIbHOIO Napaljieenune/a;

* OTIpEACTATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHl JHHEHHBIE pa3Mepbl caMoil (UTYpHI U
Hao0opoT;

* YIIIyOWTb U Pa3BUTH MPEICTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax;

* HAYYUTHCS IIPUMEHATH ITIOHATHE Pa3BEPTKU IS BBIITIOJIHEHHS IPAKTUYECKUX PACUETOB.

I'eomerpuueckue purypsi

BhInyCKHHUK HAYYHTCS:

* [10J1b30BATHCSl SI3bIKOM T'€OMETPUHU ISl ONMCAHUS MPEAMETOB OKPYXKAIOUIEr0 MUPA U MX B3aUMHOIO
PacmoIOKEHUS;

* pacrio3HaBaTh W M300pakaTb HA YEPTEkKAaX M PHCYHKAX T€OMETPHUECKHE (PHUTYphl U UX KOH()H-
rypaiuu;

* HaXOAWUTh 3HAYCHUS JUIMH JIMHEHHBIX JIEMEHTOB (DUTYpP U UX OTHOUICHUS, TPAAYCHYIO MEPY YIJIOB OT
0° mo 180°, mpuMmeHsisi ornpeneieHus], CBOMCTBA U MPU3HAKU (PUTYp U UX DIEMEHTOB, OTHOLICHUS (UTYD
(paBeHCTBO, MO00ME, CHMMETPHUHU, TOBOPOT, MapaUICIbHBINA IEPEHOC);

* ONIEPUPOBATh C HAYAIbHBIMU TMOHSATHSAMH TPUTOHOMETPUHU U BBHINOJIHATH dJIEMEHTapHBIE OMepaluu
HaJ pYHKIHSIMHU YTJIOB;

* pemaTh 3aJaud Ha J0Ka3aTesbCTBO, ONMUPAsICh Ha M3yUYEHHBIE CBOMCTBA (PUIYp U OTHOIICHUN MEXIy
HUMU U IPUMEHSS U3YUYEHHBIE METO/Ibl I0KA3aTEeNbCTB;

* pelIaTh HECIOXKHBIE 33aJa4d Ha IIOCTPOCHHME, INPHUMEHSSI OCHOBHBIE AJITOPUTMBI TIOCTPOEHUS C
MTOMOLUIBIO IUPKYJIIS U IUHEHKH;

* pemare NpoCTENIINE IUIAHUMETPUYECKHE 3a/1a4H B IPOCTPAHCTBE.
BhINYCKHUK TOJTYYUT BO3MOYXKHOCTb HYYUTBCS:

* OBJIQJIETh METOAAMM DPELIEHUS 3a/1ad Ha BBIUMCIICHHS U JI0OKA3aTeNbCTBA: METOJOM OT IPOTHUBHOTO,
METOJIOM MOA00MS, METOI0M Iepedopa BapUaHTOB U METOJOM I'€OMETPUUYECKUX MECT TOUEK;

* IPHOOPECTH OIBIT NPUMEHEHUS aNredpanvyeckoro MW TPUTOHOMETPUUECKOTo ammapara W uaeu
JBUKEHMSI TIPU PELLIEHUH T€OMETPUUYECKUX 3aau;

* OBJIQJIETh TPAJULMOHHON CXEMOW pEIIeHHs 3a]1a4 Ha IOCTPOCHUE C MOMOIIBIO LIUPKYJIA U JIMHEUKH:
aHaJIu3, MOCTPOCHHUE, JOKA3aTEIbCTBO U UCCIIEIOBAHUE;

* HAYYWUTHCS pPELIaTh 3aJaud Ha IOCTPOEHHE METOJOM TIE€OMETPUYECKOIO0 MECTa TOYEK M METOJIOM
MOg00HS;

* IPHOOPECTH ONBIT UCCIEAOBAHMS CBOMCTB IUIAHUMETPUUECKUX (UTYp C MOMOUIbI0 KOMIBIOTEPHBIX
porpamwm;

* IPHOOPECTH ONBIT BBHINOJHEHUS TPOEKTOB MO TeMmaM «l eoMeTpuyeckre mnpeoOpa3oBaHus Ha
iockoctuy, «IlocTpoeHue oTpe3koB Mo Gpopmyner.

I/IsMepelme reOMETPUYECCKUX BETHYUH



BhINYCKHUK HAYyYUTCS:

* HCIIOJIB30BAaTh CBOMCTBA M3MEPEHMsI JUIHH, IJIOUIaIel U YIJIOB MPH PEHICHUH 33/1a4 Ha HAXOXKICHUE
JUTMHBI OTPE3Ka, IJTUHBI OKPYKHOCTH, ITTMHBI IYTH OKPYKHOCTH, TPAIYCHOU MEpPHI yIIia;

* BBIYHCIIATH IJIOMIAAN TPEYTOJbHUKOB, MPSIMOYTOJIBHUKOB, MMapajljieJIorpaMMOB, Tpaneluii, KpyroB u
CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTH, JJIMHY TYTU OKPYKHOCTH;

* BBIYHCIIATh JUTMHBI JIMHEHHBIX DJIEMEHTOB (DUTYp W WX YIJIbI, HCIOJIB3YS (HOPMYIBI JUIHHBI OK-
PY>KHOCTHU U JJIUHBI TyTH OKPY>KHOCTH, (POPMYIIBI TLIOIIAAeH Guryp;

* pemiath 3a/la4M Ha JOKA3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYII JJIMHBI OKPY>KHOCTH U JUTUHBI TYTH
OKPY)KHOCTH, GOopMYyII IUToIaaen puryp;

* pemaTth MPaKTUYECKHUE 3a/la4M, CBS3aHHBIC C HAXOXXJICHUEM TeOMETPUYCCKUX BEIUYHH (UCTIOJIB3Ys
IIpU HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPE/ICTBA).
BEINYCKHUK TOTYYUT BO3MOYKHOCTh HAYYUTHCS:

* BBIYHUCIIATh IUIOMIAAM (UTYp, COCTaBICHHBIX W3 JBYX WM 0ojee MPsSMOYTOJIbHUKOB, Mapajlieno-
IPaMMOB, TPEYTOJILHUKOB, KPyra H CEKTOPa,

* BBIYHCIIATh IUIOLIAJM MHOTOYTOJIbHUKOB, HCIOJIBb3YS OTHOIICHHS PAaBHOBEIMKOCTH M PaBHOCOC-
TaBJICHHOCTH;

* IPUMEHSATH aAreOpandecKkuii U TPUrOHOMETPUUYECKUH amnmnapaT U UJIeU ABMXKESHHsI IPU PEeLICHUH 3a/1a4
Ha BBIYUCIICHUE TUTOMIA/Ie MHOTOYTOJIbHUKOB.

Koopaunarsi

BbINyCKHHMK HAay4duTCA:

* BBIUUCIIATh JJIMHY OTpPE3Ka II0 KOOPAMHATaM €ro KOHIIOB; BBIYHUCIIATH KOOPAMHATBI CEPEIUHBI
OTpE3Ka;

* MCIIOJIB30BATh KOOPAUHATHBIN METOJ, ISl U3yUEHUSI CBOMCTB MIPSIMBIX U OKPYKHOCTEH.
BbINYyCKHHK OJIYYUT BO3MOKHOCTb HYYUTHCS:

* OBJIaJICTh KOOPJAMHATHBIM METOIOM PEILECHUS 3a/1a4 HAa BBIYUCIICHUSA U JOKA3aTEIbCTBA,

* IpUOOPECTU OMNBIT HCIOJIb30BAHMS KOMIIBIOTEPHBIX MPOrpaMM JUIsl aHajiu3a YacTHBIX CIy4yaeB
B3aMMHOI'0 PACIIOJIOKEHHSI OKPYKHOCTEN U MPSAMBIX;

* IpUOOPECTU ONBIT BBINOJIHEHUS NPOEKTOB Ha TeMy «lIpumMeHeHHe KOOpAMHATHOIO METo/a IpHU
peLIeHNY 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBaY.

BekTops!

BEINYyCKHHUK HAYIUTCS:

* OMEPUPOBATH C BEKTOPaMU: HaXOAUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 33JJaHHBIX T€OMETPUYECKH,
HaXOIUTbh BEKTOP, PABHBIN ITPOU3BEIECHHUIO 33JaHHOI0 BEKTOPA Ha YHCIIO;

* HAXOJMTh JUISl BEKTOPOB, 3aIaHHBIX KOOPAMHATAMH: JJIMHY BEKTOPA, KOOPIUHATHI CYMMbI U Pa3HOCTH
IByX U Ooyiee BEKTOPOB, KOOPIAMHATHI MPOU3BEACHUSI BEKTOpA HA YUCIIO, MIPUMEHSS MPH HEOOXOIMMOCTH
COYeTaTeNbHbIN, IEPEMECTUTEINBHBIN U PACTIPEACTUTEIbHBINA 3aKOHBI;

* BBIYMCIIATh CKAIPHOE NPOU3BEICHUE BEKTOPOB, HAXOAUTh YIOJ MEXKIY BEKTOPAMH, YCTAHABIMBATH
MEPIEHANKYISIPHOCTD MPSMBIX.

BBINYCKHUK MTOJYYUT BO3MOKHOCTh HYYUTRLCS .

* OBJIQJIETh BEKTOPHBIM METOIOM JJIsl PEIICHUS 3a/1a4 Ha BBIYMCICHUS U I0KA3aTeNIbCTBA;

* MPUOOPECTH OMBIT BHITIOJHEHUS MTPOCKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOTO METOa MPH PEIICHUU
3aJ1a4 Ha BEIYHUCIICHHUS U JIOKA3aTeIbLCTBAY.

2. ConepxaHue yueOHOro npeamera

5 kaace marematuka(170 4)

Harypaabnbie uncaa. (71 4)



Harypanensiii psag. Jlecarnunas cuctema cumcieHus. ApupMETHYECKUE NEHUCTBHS C HATypalbHBIMHU
yuciamu. CBoHCTBa apu(METUUECKUX JICHCTBHM.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

YucnoBble BEIpAKEHUS, 3HAYCHUE YUCIIOBOTO BhIpaskeHus. [1opsiok 1efCTBUI B UHMCIOBBIX BBIPAXKECHHUSIX,
MCTOJIb30BaHUE CKOOOK. Pemenne TeKCTOBBIX 33a7a4 apupMETUYECKIMHU CIIOCO0aMH.

JpobHbIe yncaa. (99 4)

OObikHOBeHHBIE JpoOu. CpaBHEHHE OOBIKHOBEHHBIX Jpo0Oei. ApudMeThyeckue ACUCTBUSA C
OOBIKHOBEHHBIMU JAp00siMu. HaxoxkIeHNe 4acTH OT EJIOT0 U IIeJIOTO 10 €r0 YacTH.

Hecsatuunsie apo6u. CpaBHEHHE NECATHYHBIX IpoOel. ApudmeTHdyeckue ACUCTBUSA C JIECATHUYHBIMHU
npobsimu. IlpencraBienue NECATUYHONH IpoOM B BHUAEC OOBIKHOBEHHOH IpoOM U OOBIKHOBEHHOUH B BHJIC
ECITUIHOH.

[IpoltieHThI; HAXOXKICHHUE MTPOLICHTOB OT BEJIMUUHBI U BEJIMUUHBI 110 €€ IMPOILICHTAM.

Pemennie TeKCTOBBIX 3a7a4 apu(PMETHUECKUMU CIIOCOOAMH.

6 kaacc matemaTuka(204 4)

OO0bikHOBeHHBIE Ipodu. (111 u)
[ToBTOpeHune uzyueHHoro B 5 kiacce. Jlenurenu u kparusle. CBoiicTBa U pu3Haku aenuMocTH. [Ipocteie
U COCTaBHbIE yncia. PaznoskeHne HaTypaabHOTO YKCIIA HA TIPOCThIE MHOKUTENU. JleieHne ¢ OCTaTKOM.
OcHOBHOE CBOWCTBO JpoOU. Apudmernyeckue NEHUCTBUS C OOBIKHOBCHHBIMHU JPOOSMU C pPa3sHBIMU
3HAMEHATEJISIMH.
OTHoleHNe; BhIpa)KEHNE OTHOIIEHHUS B ITpoleHTax. [Iponopius; 0cCHOBHOE CBOMCTBO MPOIOPLIMH.

Paunonanabnbie yucaa. (93 v)

[TonoxutenbHble M OTpULATENbHBIE YMCIIA, MOIAYJIb 4YMCia. MHOXKECTBO LEIbIX 4UCeNl. MHOXXECTBO
palMOHABHBIX YHCEN; PAalMOHAILHOE YMCIO KaK OTHOIIeHHEe M/N, riae m — 1enoe Yucio, n —
HaTypajbHOe uuciio. CpaBHEHHE pallMOHAIBHBIX 4yuces. ApuUpMeTHYecKue JeHCTBUS C palMOHAIbHBIMU
yucaamu. CBoiicTBa apupmMernueckux aeiicTeuil. CTeneHsp ¢ 1eNbIM oKa3aTeeM.

7 kaacc aareopa (136 1)

BoipaxkeHusi, TOKAeCTBa, ypaBHEHHA.(26 1)
Oynkuuu.(18 u)
Crenenb ¢ HaTypaJbHBIM NMOKa3aTeaeM.(19 1)
MHoroujensbl. (23 4)
DopMyJibl COKPALICHHOT0 YMHOKeHHA.(23 1)
Cucrembl TUHeliHbIX YpaBHeHHH. (17 1)
IHoBTOpenue. (10 u)

bykBeHHblE BbIpaXeHMs (BbIpaXE€HHUS C MepeMEHHbIMM). UucioBoe 3HaueHHE OYKBEHHOI'O BBIPAXKEHUS.
JlonmycTtuMeble 3HaueHHUs nepeMeHHbIX. [loacranoBka

BBIpaXEHUII BMecTo mepeMeHHbIX. [IpeoOpazoBaHue OYKBEHHBIX BBIPQKEHMI Ha OCHOBE CBOICTB
apupMeTHuecKuX AelcTBUi. PaBeHCTBO OyKBEHHBIX BbIpakeHUi. Tox1ecTBo.

OYHKIMHN. OcHOBHEIE TOHSATHSL.

3aBucuMocTd Mexay BenuunHamu. [lonstue ¢pynkuuu. O6nacTh onpeaeneHust ¥ MHOXECTBO 3HAUCHHM
¢byakuu. CriocoOsl 3ananus pynkuuu. ['padux ¢ynkmuum. CpoiictBa (GyHKIMI, MX OTOOpakeHHE Ha
rpaduxke. [Ipumeps! rpagKoB 3aBUCUMOCTEH, OTPayKaIOIINX pealibHbIe MPOIIECCHI.



Crenens ¢ HaTypajabHBIM IIOKa3aTeNeM U €€ cBolicTBa. OHOWIEHBI U MHOrOUIeHbl. CTeneHb
MHorouseHa. CiokeHre, BBIMUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXCHMSL:
KBaJpaT CyMMBI M KBajipat pasHocTH. @opmMyiia pasHOCTH KBagpaToB. [IpeoOpa3oBaHue 1e10r0 BIPAKEHHS
B MHOrowieH. Pa3oxeHre MHOTO4JIEHOB HA MHOKUTEIW. MHOTO4YJIEHBI C OAHON IIEPEMEHHOM.
Cucrema ypaBHEHHI ¢ IByMsI IepeMEHHBIMU. PaBHOCUIIBHOCTD cucTeM. CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHHUH C IByMs IIEPEMEHHBIMH; PELICHHUE MTOJACTaHOBKOM U cioxkeHueM. [Ipumepsl pemenns cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [ICPEMECHHBIMH.

JeiicTBUTEIbHBIC YHCJIA.
KBanpatubiii kopeHb u3 uncia. KopeHs TpeTbei creneHu.

IousiTie 06 MppPALMOHATLHOM uMcle. MppaluoHaTbHOCTh 4Kcia V2 U HECOM3MEPUMOCTh CTOPOHBI H
uaroHaiu kajapara. Jlecarnunble NpUOIMIKEHUS UPPALMOHATIBHBIX YHCE.

MHOXecTBO IEHCTBUTENbHBIX YHUCEN; IMPEICTABICHUE JEHCTBUTEIbHBIX YHUCENI B BHJE OECKOHEYHBIX
JEeCATUYHBIX ApoOeil. CpaBHEHUE NEHCTBUTEIBHBIX YHCEIL.

KoopaunatHas npsmas. M300paxxeHue yncen TOUKaMyu KOOPAUHATHOHN NPsIMOM. UKCI0BbIE IPOMEKYTKH.
N3mepenus, npudaInKeHusi, OLEeHKH.

Pa3mepsl 0OBEKTOB OKpy’Karoliero Mupa (OT 3JIEMEHTAapHBIX YacTul] 10 BceneHHOH), UIMTeNbHOCTb
IIPOLIECCOB B OKpY’KarolleM Mupe. Beinenenne Muoxutenss crenenu 10 B 3amucu yuca.

[TpubnnxeHHoOe 3HaUeHHE BEJIUYMHBI, TOYHOCTh NpUONIMKeHHA. OKpyriieHHe HaTypajbHbIX YHUCENT U
JEeCSITUUHBIX ApoOei. [Ipukuaka u oieHKa pe3ysbTaToB BEIYUCICHUM.

7 kaacc reomerpus (68 4)

HavaabHnble reomerpuyeckne ceaeHus.(10 1)
Tpeyronbauku.(18 1)
MMapamneabnbie npsameble. (13 4)
CooTHoOIIEHHE MEeKIY CTOPOHAMU H YIJIaMHU TpeyrojabHuka.(20 u)
HTorosoe noBropenue. (7 4)

Haruasanas reomerpus

Harnsanuele npencraBieHus o Qurypax Ha IUIOCKOCTH: TpsiMasi, OTPE3OK, Jy4, YroJ, JIOMaHas, MHO-
TOYTOJIBHUK, OKPYKHOCTb, KpyI. UeThIpEXyroJIbHUK, MPSAMOYIOJIbHHUK, KBaapar. TpeyroibHHK, BUIBI
TPEYTrOJIbHUKOB.

Harnsnnele npeacraBieHus o ¢urypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK, JIyd, YroJl, JIOMaHasi, MHO-
TOYTOJIBHUK, OKPYKHOCTb, Kpyr. UYUeThlpexyrosbHUK, NPsIMOYrOJbHHUK, KBaapaT. TpeyrojbHHK, BUIBI
TpeyrojipHUKOB. M300paxkenue reomerpudeckux uryp. BzanMmHoe pacnosioskeHue IBYX MPsIMbIX.

JnuHa otpeska, moMaHou. EnuHuubl m3mepeHus MHHBL V3MepeHue IIMHBI OTpe3Ka, MOCTPOECHUE
OTpe3Ka 3aIaHHOH JUIMHBI.

Buns! yrnos. I'pagycHas mepa yria. Mi3mepeHne u mocTpOeHHE yIiloB € IOMOIIBIO TPAHCIIOPTUPA.
I'eomerpnueckue Gpurypel.

[Ipsimble u yrawl. Touka, mpsimasi, miaockocTs. OTpe3ok, Jyd. Yrona. Bunbsl yrnmos. BeprukanbHbie u
CMEXHBIE YIIIbL. buccekrpuca yria.

[TapaienpHblie U niepecekaromuecs npsamele. IlepneHaukynsapHeie npsaMblie. TeopeMsl 0 apalIeIbHOCTH
U NEPIEHIUKYJIIPHOCTU MIPSAMBIX.

Tpeyronbauk. BbicoTa, mMenuana, OucCCeKTpHca, CpedHssl JIMHUS TpeyrojbHUKA. PaBHOOEIpEeHHBIE U
PaBHOCTOPOHHHE TPEYrOJIbHUKH;, CBOWCTBA W TPHU3HAKU DPABHOOEIPEHHOro TpeyroybHuka. [IpusHaku
paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyronpHuka. COOTHOWIEHHS MEXAY CTOPOHAMH M YIJIaMH
TpeyrojapHuka. Cymma yriioB TpeyrojbHUKA. BHENTHUE YIIIbl TPEYTOJIbHUKA.

['eomerpuyeckue nmpeodpazoBanus. [lonstae o paBeHcTBe QUTyp.



[MocTpoeHust ¢ MOMOLIBI0 LUPKYNIS M JMHEHKH. OCHOBHBIE 3a/laud Ha MOCTPOEHHE: JEJCHHUE OTpe3Ka
[OTOJIaM; TIOCTPOEHHE YIJla, PaBHOTO JAHHOMY; IIOCTPOCHHE TPEYrojdbHHKAa II0 TPEM CTOPOHAM;
MOCTPOCHHE NEPIICHANKYIISPA K MPSIMOM; ITOCTPOCHUE OMCCEKTPHUCHI YT,

Pemenne 3amay Ha BBIYHMCIICHHUE, T0KA3aTEIBCTBO U MTOCTPOCHHUE C MCHOIB30BAaHUEM CBOWCTB M3yYEHHBIX
¢buryp.

N3mepenne reoMeTpuyecKuX BeJHYHH.
JnunHa otpe3ka. PaccrostHue oT TOUKH 10 IpsIMOii. PaccTosiHre Mex 1y napaielbHbIMA MPSIMBIMH.

Pemienue 3a1a4 Ha BBIYUCICHHUE U I0KA3aTEIBCTBO C UCIOIb30BAaHUEM M3YUECHHBIX (DOPMYIL.
8 kiacc anredpa (136 4)

Paunonanbubie npoom.(35 4)
KBanparnbie kopHu.(25 4)
KBaaparnbie ypaBaenus.(30 4.)
HepaBencrBa.(24 4)
CreneHb ¢ 1eJbIM MOKA3aTeJeM. JJIeMeHThI cTATHCTUKM.(13 4)
HUTorosoe noBropenue. (9 1)

Anrebpanueckass 1poOb. OcHOBHOE CBOMCTBO anreOpanueckoil apobu. CrokeHue, BbIYUTAHUE,
YMHOKEHHeE, JejeHne are0Opanyeckux Apodeil. CteneHs ¢ 1eIbIM I0Ka3aTeleM U ee CBOUCTBA.

ParnmonanbHbIe BEIpaKeHUS B UX ITpeodpa3oBanus. Jloka3aTenbCTBO TOXKIECTB.

Ksanparasie kopau. CBoiicTBa apu(MEeTHUECKUX KBaJpaTHBIX KOPHEW M MX NpUMEHEHHE K mpeolpa-
30BaHHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSM.

YpaBHeHus.

KBanpatHoe ypaBHeHue: ¢opMysia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypas-
HEHUH, CBOASILMXCS K JMHEWHBIM M KBaapaTHbIM. [Ipumepsl pelieHus ypaBHEHUH TPETbEW U YETBEPTON
cTeneHu. Perenne qpoOHO-palliOHAIbBHBIX YPaBHEHUH.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. JIuHeiiHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMH, PUMEPHI PELICHUS
YPAaBHEHUH B LIEJIbIX YUCIIAX.

Penienune TeKCTOBBIX 3aa4 alreOpandeckuM CrioCOOOM.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. ['paduueckas HHTepIpeTaluus YpaBHEHUS C ABYMs
nepeMeHHbIMH. ['paduk JTMHEHHOTO YpaBHEHUS C ABYMS NEPEMEHHBIMH; YIJIOBOH KO3()QHUIHMEHT MpsSMON;
yCIIOBUE NapajuIeIbHOCTU NpsIMbIX. ['paduku npocTelinx HeTMHENMHBIX YpaBHEHU: napaloia, Tunepoona,
OKpY>KHOCTb. ['pacuueckas HHTEpIpETALUsl CUCTEM YPaBHEHHH ¢ IByMsI I€pEMEHHBIMHU.

Hepasencrsa.

YucnoBsle HEPABEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHON NEepeMeHHON. PaBHOCMIBHOCTH Hepa-
BEHCTB. JINHEWHBIE HEPABEHCTBA C OJHOW NTEPEMEHHOM.

YucioBble PyHKIUH.

OYHKIMM, ONMHCHIBAIOUINE MPSAMYI0O U OOpaTHYI0 NpPONOPLUUOHANIbHBIE 3aBUCHUMOCTH, UX TpaQuUKd U
cBoiicTBa. JIuneiiHas ¢yHnkuus, ee rpaduk u cBoiictBa. KBajgpatuunas ¢yHkuus, ee rpaduk U cBoiicTBa.
CrenenHble QyHKIMM C HATYpaJbHBIMU NOKa3aTeslaMu 2 U 3, ux rpaduxu u cBoiicta. 'paduku pyHkmn
y=IxlI

8 kJacc reomerpus (68 4)

MHuoroyrojabauku.(14 1)
ITnomanu.(14 1)
IHoxo0HbIE TPeyroabHUKU.(19)
OxpyxHoCcTb.(17 1)
IHoBTOpenue (4 4)
Harusanas reomerpus



YeThIpeXyroapHUK, MPIMOYTOJIbHHK, KBAaJpaT, MHOTOYrOJIbHUKH. M300paxenne reoMeTpudeckux Guryp.
B3anmHoe pacnosniokeHue AByX OKPYKHOCTEH, IPSIMON U OKPYKHOCTH.

[lepumerp mHOroyronpHuka. Enununel m3mepeHus anuHbl. M3MepeHue UIMHBI OTpe3Ka, MOCTPOEHHUE
OTpe3Ka 3alaHHON JUTMHBI.

I'eomeTrpuueckune purypsl.

Teopema ®aneca. [Togobue TpeyronbHUKOB. [Ipu3Haku mogobus TpeyronpHUkoB. Teopema I[Iudaropa.
CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTr0 yIJa MPSMOYrOJbHOIO TpeyroibHuka U yrios ot 0 1o 180°;
IIPUBEICHUE K OCTpOMY yrily. Pemenue npsMoyronbHbIX TPeyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE
TOXJ1eCTBO. POPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJTHOTO U TOTO K€ yIJIa.

YeteipexyronabHuk. [lapannenorpamm, ero cBoiictBa u npusHaku. IIpsMoyronpHuk, KBajapar, poM0, uUx
cBOMcTBa U npu3HaKku. Tpaneuusi, cpeiHss JUHUS Tpareuu.

MHoroyronbsHuK. Beinykibsie MHOroyroiabHUKA. CyMMa yIiloB BBITYKJIOIO MHOTOYT'OJIBHUKA.

OxpyxHocTb U Kpyr. yra, xopaa. LleHTpanbHblil yros, BOMCAHHBIM YroJl; BEJIMYMHA BIMCAHHOIO yrija.
B3aumHOe pacnosokeHue NpsMOM M OKDPY)KHOCTH, ABYX OKpyXHocTed. KacarenbHas u cekymas K
OKPY>KHOCTH, UX CBOMCTBa. BrimcaHHble U ONMCAHHBIE MHOTOYTOJIbHUKUA. OKpPYKHOCTb, BIIMCAHHAs B Tpe-
YTOJIBHUK, W OKPY)KHOCTb, OIMCaHHas OKOJIO TPEYroJbHUKA. BIUCAaHHBIE M ONMCAaHHBIE OKPYXHOCTU
IIPaBUWJIBHOI'O MHOTOYT OJIbHHKA.

Pemenue 3ama4 Ha BBIYUCIIEHUE, TOKA3aTENbCTBO U IIOCTPOCHUE € UCIOIb30BAHUEM CBOMCTB M3YUCHHBIX
¢buryp.

H3mepenne reoMeTpu4ecKuX BeJIUYHH.

[IepuMeTp MHOTOYrOJIbHUKA.

I'panycHas mepa yria, COOTBETCTBUE MEX/1Y BEIMUMHON LIEHTPAJILHOTO YIJIa.

[Tonsatne mromanu miaockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukue ¢urypsl. [liomans
npsiMoyrosibHuka. [lnomaau napamienorpamma, TpeyroibHHKA M Tpamneuuu. Ilnomans MHOroyrojibHUKA.
CooTHolIeHrne MeX Ay MIIoLaIIMu MOA0OHBIX (UTyp.

Pemenue 3a1a4y Ha BBIYMCIIEHUE U JOKA3aTENbCTBO C UCIIOIb30BAaHUEM U3YUEHHBIX (OPMYII.

9 kaacc anareopa (132 u)

IToBTOpenune kypca anredpa.(6 1)
KBaaparnunas pynkums. (29 4)

YpaBHeHHsI H HEPABEHCTBA € OHOM nmepeMeHHOM. (20 u)
YpaBHeHus U HEPaBEHCTBA € IBYMs llepeMeHHbIMM. (20 4)
Apupmernyeckas u reomerpuyeckas nporpeccun. (17 4.)
DJieMeHThbl KOMOMHATOPUKH U TEOPUM BepoOSITHOCTH. (16 4.)

Hrorosoe noBropenue. (24 4.)

KBanpatnunas ¢ynkuusa. [loctpoenune rpaduka kBajgpatuuHod QyHkuuu. KBajnpaTHbI TpexusieH.
VYpaBHEHMSI U HEPABEHCTBA C OJHOW NMEPEMEHHOM, C IBYMsI [IEPEMEHHBIMHU.

YucaoBbie MOCIEI0BATEILHOCTH.

[TonsiTHEe YKMCIOBOW MOCIENOBATENILHOCTH. 3aJaHUE IOCIIEJOBATEILHOCTH PEKYpPpPEHTHONH (QopMmyJoi u
(dhopmyIIoif JI-TO WiIeHa.

Apudmernueckass U reoMerpuyeckas mnporpeccud. DopMmynbl J-TO  4YjeHa apudMeTHUecKol u
T€OMETPUUYECKON TPOTPECCUi, CyMMBI TEPBBIX 7 UIeHOB. M300pakeHuwe dIeHOB apuMETUYECKOU U
F€OMETPUYECKON MPOrPECCUN TOUKAMHU KOOPAMHATHOU IUIOCKOCTU. JIMHEWHBIN U KCIIOHEHIIUAIBHBIN POCT.
Co>xHbIE ITPOLICHTBI.

BEPOSJATHOCTDb U CTATUCTHUKA
OnucareabHas CTATHCTHKA.

[IpencraBnenre AaHHBIX B BHAe Ta0nui, auarpamM, rpadukoB. CnyuaiiHas wu3MeHUMBOCTh. (Ta-
TUCTUYECKHE XapaKTePUCTUKU Habopa MaHHBIX: cpenHee apudmeThyeckoe, MeauaHa, HauOoJbIIee U
HauMeHbIIIee 3HaueHus, pa3Max. [IpeacraBneHne o BBIOOPOYHOM HCCIEIOBAHHH.



Cay4aiinble COOBITHSI H BEPOATHOCTD.

[TonsiTHe O CiIy4ailHOM OIBITE M CIIy4aiiHOM coObITHH. YacToTa ciiydaitHOro coObITHs. CTaTUCTHYCCKUM
MOJXOA K TOHATHIO BEPOSTHOCTH. BeposATHOCTH NPOTHBOMOJOXKHBIX COObITUH. JlOCTOBEpHBIE M He-
BO3MOXKHbIE COOBITUS. PaBHOBO3MOXKHOCTH coObITHI. Kilaccuueckoe onpeaeneHne BEpOsSTHOCTH.
Kom0unaropuka.

Pemenne xomMOMHAaTOpHBIX 3amad nepebopoMm BapuaHTOB. KoMOWHATOpHOE MNPaBUIO YMHOKEHHUS.
[TepecranoBkH U (hakTOpUa.

9 kiacc reomerpus (66 1)

IToBTOpEenune kypca reomerpuu.(2 4)
BekTopsbl. (9 1)
Metoa koopaunar. (10 4)
CooTHolIeHUEe MeK1Yy CTOPOHAMU U YIJIAMH TPeyroJbHHKA.
CkaJjisipHoe npoun3Be/ieHue BeKTOpPOB. (14 u)

JIMHA OKPY:KHOCTH M ILUI0IAAb Kpyra. (11 4)
JABukenus. (7 4)

HavanbHble cBeieHusI U3 cTepeoMeTpuu. (4 4)

006 akcuomax reomerpun. (1 4)
IMoBTOpenue. (8 u)

I'EOMETPUA
Harnsanas reomerpust

[lonsTne mnomanu QGurypsl; eAMHULIBI U3MEpeHUs Iuiomw@aau. [lnomans npsMOYroiabHUKA U IUIOIAb
kBagpara. [IpubmmkenHoe n3mMepenue miomaaeil Guryp Ha kiaeryatoit Oymare. PaBHoBenkue Gurypsi.

Harnsiaaeie npencTaBieHust O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajuieNienuie]], npu3ma, nipaMuia,
map, cdepa, KoHyc, wwiauHAp. M300pakeHne mpocTpaHCTBEHHBIX (uryp. Ilpumepsl cedeHHiA.
Mpmuororpanauku. IIpaBunpHbie MHOrorpaHHuky. [Ipumepsl pa3BepTOK MHOIOIPaHHUKOB, LMIMHIPA U KO-
Hyca.

[TonsiTue o6bema; equHULBI 00beMa. OOBEM MPSMOYTOJIBHOTO NapajljieNenunena, Kyoa.

[Tonstue o paseHctBe ¢uryp. LlenTpanbHas, oceBas M 3epKajbHasg CcUMMeTpuu. M3o0paxeHue
CUMMETPUYHBIX (QUryp.

I'eomerpuuyeckue Gpurypsl.

[lepnieHuKynsAp ¥ HaKJIOHHAs K NpsAMoi. CepeIMHHBIN NEPIEHIANKYIISIP K OTPE3KY.

['eomerpuueckoe MecTo Touek. CBOMCTBa OMCCEKTPUCH YIIIa M CEPEIMHHOTO NMEPIEHIUKYISAPa K OTPE3KY.

Pemenne npsMOYrosIbHBIX TpPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOpMyIIbl,
CBA3BIBAIOIIME CUHYC, KOCHHYC, TAHT'€HC, KOTAaHI€HC OJHOI0 M TOTO K€ yria. PemieHue TpeyrojabHUKOB:
TeopeMa KOCUHYCOB M TEOpPEMa CUHYCOB. 3aMe4aTeIbHbIe TOUKH TPEYTOJIbHUKA.

UYersipexyronpHuk. [lapamienorpamMm, ero cBoiicTBa U nmpusHaku. lIpsMoyroiabHUK, KBaapar, pomMO, MX
CBOICTBa 1 npu3HaKku. Tpaneuusi, cpeiHss JUHUS TpaNCuu.

MHuoroyronpHuk. Bpimykinele  MHoroyroapHukd. CyMMa  yIJIOB  BBIIYKJIOTO  MHOTIOYTOJIBHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopma. Cektop, cermeHT. LleHTpanbHbIi yroj, BOMCAHHBIM yroj; BeJIMYHHA
BIINCAHHOTIO yria. B3auMHOe pacrosioxkeHue npsMoil U OKpYKHOCTH, ABYX OKpy:kHocTel. KacartenbHas n
CeKylass K OKPYKHOCTH, MX CBOWCTBAa. BIucaHHbIE W OIMCAaHHBIE MHOTOYTOJIBHUKH. OKpYKHOCTD,
BIIMCaHHAsl B TPEYIOJIBHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJIO TPEYroJbHUKA. BIMCaHHBIE U ONKMCAHHBIE
OKPYKHOCTH IIPABUJIBHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue mnpeoOpazoBanus. [lonstue o paBeHctBe ¢uryp. IloHartue o IBUKEHUHU: OceBas U
LEHTpaJbHasi CUMMETPHH, NTapaJljIeNIbHbII nepeHoc, noBopoT. [lousaTue o nonodbun Guryp u roMOTETHH.
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[TocTpoenust ¢ moMouIbl0 TUPKYJIS U JUHEWKU. OCHOBHBIE 3aJayl Ha TOCTPOCHUE: JIEJIEHHWE OTpe3Ka

MOTIoJIaM; TIOCTPOCHHE YIJia, PABHOTO JTaHHOMY;

MOCTPOCHUE TPEYroJbHUKA IO TPEM CTOPOHAM;

MMOCTPOCHHE MEPIEHAUKYISIpa K MPSIMOM; MOCTPOCHUE OUCCEKTPHCHI yIJia; JIEJICHUE OTPe3Ka Ha 71 PaBHBIX

qacTeu.

Pemenne 3aaa4 Ha BbIYUCICHUC, N1OKA3aTCIbCTBO U IMOCTPOCHUC C UCIIOJIB30BAHHUEM CBOMCTB HU3YUCHHBIX

¢buryp.
Koopaunarsl.

VYpasuenue npsmoil. Koopaunatel cepenunsl orpe3ka. Dopmyna pacCTOSHUS MEXAYy IBYMs TOUYKAMH

IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
BekTopbl.

Jnmuna (Momynb) BekTopa. PaBeHctBo BektopoB. Kosumneapueie BekTOpbl. KoopaumHaTel BekTOpa.
YMHOXKEHHE BEKTOpa Ha YHUCJIO, CyMMa BEKTOPOB, pa3jOKEHUE BEKTOpa MO JBYM HEKOJUTMHEApHBIM
BeKkTOpaM. CKalsipHO€E ITPOU3BEACHUE BEKTOPOB.

3. TemaTH4ecKkoe IIAHUPOBAHUEC, B TOM YHUCJIC C YIETOM paﬁoqeﬁ NnmporpaMmMbl BOCIIMTAHUSA C
YKazaHueM KOoJau4eCTBa 4acoB, OTBOAUMbBIX HA OCBOCHHE KaMOﬁ TEeMbI

* YCTAHOBJICHUE JOBEPUTEIBHBIX
OTHOLIEHUHI MEXy YUUTEIIEM U

ero yueHHKaMmH,
CIIOCOOCTBYIOIIMX ITO3UTHBHOMY
BOCITPHUSATHIO YUAIIUMUCS
TpeOoBaHuUil U TPOCKO yUUTEIs,
MPUBJICYCHUIO NX BHUMaHHS K
00CyKIaeMoi Ha ypOKe
MHQOPMAIIH, aKTUBU3AIIH UX
O3HABaTEJIBFHOH JEATEITLHOCTH;

* OOy KICHHUE IIKOJbHUKOB
coOJII0IaTh Ha ypOKe
OOIICTPUHATHIC HOPMBI

[OBEICHMS, PaBHiIa OOLIEHUS CO
CTapUINMHU (YIUTETSIMH) U

CBEPCTHUKAMH (IIKOJIbHUKAMH),
MPUHLMIIEL yueOHOM
MICLUIUINHBL 1

CaMOOpraHH3aIUH;

® IIPUBJICUCHNEC BHUMAHUA
IITKOJIbHUKOB K IICHHOCTHOMY
ACIICKTY M3y4YaC€MbIX Ha YpPOKax

STBIIEHUH, OpTraHU3aIMs UX
[paboThI ¢ IOTy4aeMOi Ha ypoKe
COLMAJIHO 3HAYUMOHN

uHQOpMaIel - UHUIIMUPOBAaHUE
ee 00CyK/IeHUs, BRICKa3bIBaHUS
y4alllMMKCs CBOETO MHEHMUS 110 €€

[TOBOJTY, BEIPAOOTKH CBOETO K HEH
OTHOLLIEHUS;

* HCIIOJIb30BaHUE
BOCITUTATEIHHBIX BO3MOKHOCTEH
coJiepKaHus y4eOHOTO MpeaMeTa

Ne Koua- B Tom
Ha3zBanue pa3gena BO quciae
qaco ypo KOHTP
B KoB 0JIbHBI
X
Mepon
pUATH
it
5 kaacc marematuka(170 4)
1. HarypanbHble yncia. 1 64 7
2. JpobHble uncna. 91 8
99
6 kiaacc matematuka (204 u)
L. OOBIKHOBEHHBIE TPOOH. 111 102 9
2. PanyonaneHble yncna. 93 86 7
7 xaacc anreopa (136 )
1. [BelpaxxeHusi, TO’XJiecTBa, ypaBHeHuUs.| 26 23 3
2. 18 17 1
OyHKIUN.
3. CremneHnb ¢ HaTypaJIbHBIM 19 18 1
HoKa3aTeseM.

yepe3 AEMOHCTPAIHIO ICTSIM
MIPUMEPOB OTBETCTBEHHOTO,

CpaX1aHCKOT'O IMOBCIACHU,
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[TPOSIBIICHUS YESTIOBEKOIIOOHS U
IMoOpoCepIeYHOCTH, Yepes3

[Mo100p COOTBETCTBYIOIIUX
TEKCTOB ISl YTCHHS, 33024 JUIsl
[perIeHys1, mpoOIeMHBIX

CUTYaINi 1st 00CYK/ISHUS B
KJIacce;

* MPUMCHCHUE Ha YPOKE
MHTEPAKTUBHBIX GOpM pabOTHI
[YIAIUXCS: MHTESIUICKTYaIbHBIX

TP, CTAMYJIUPYIOIINX
[MO3HABATEJIbHYIO0 MOTHBALIUIO

[TKOJIbHUKOB; THJAKTHIECKOTO
rearpa, rje moJyuYeHHbIC Ha
[YPOKE 3HaHUSI OOBITPHIBAIOTCS B

TeaTpaTbHBIX TTOCTAHOBKAX;
IMICKYCCHI, KOTOPBIE Jat0T
[Y9aIIMMCs BO3MOKHOCTb

PUOOPECTH OIIBIT BEJACHUS

KOHCTPYKTHBHOTO THAJIOTa;
rpyMIoBoil paboThl WK pabOTHI B

rmapax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHIHOH pabote
1 B3aMMOJEHUCTBUIO C JPYTMMU

neTbMu;
* BKJIFOUECHHUE B YPOK UTPOBBIX

MpOLEAYP, KOTOPbIE IOMOTal0T
MOJAEeP/KaTh MOTUBALIUIO JETEN K

[OTYYEHUIO 3HAHUM,

HaJIa> KUBAaHUIO ITO3UTUBHBIX
MEKIUIHOCTHBIX OTHOIIIEHUH B
Kjacce, MOMOTaroT

[YCTaHOBJICHHUIO
IMoOpoKenaTeTbHOM aTMochepsl
BO BpeMsl ypOKa;

* UHULIMMPOBAHUE U TOJJEPIKKA
HCCIIEIOBATEIILCKOM

JICATCIIBHOCTH IIKOJIBHUKOB B
[PAMKax pcajan3alliu UMU

MHAWBUAYAJIbHBIX U I'PYIIITIOBBIX
MCCJIICI0BATCIILCKUX IPOCKTOB,
ITO JaCT IIKOJIbHUKaM
IBOSMOKHOCTD HpHOGpeCTI/I HaBBIK

CaMOCTOATCIIBHOI'O PCHICHUA U
YBAXKUTECJIbHOI'O OTHOUICHUA K

MyKUM HesIM, OOPMIIEHHBIM B
[paboTax qpyrux uccieaoBarenei,

HaBBIK IyOJIMYHOTO BBICTYTUICHUS]
repes ayIuTOpHeEH,

APIYMEHTUPOBAaHUs U
OTCTauBaHUS CBOEU TOUKH
BpEHUSL.

MHorousneHsl. 23 21
DopMyIbl COKpPAIICHHOTO 23 21
YMHOXEHHUS.
CucreMbl TMHENHBIX YPABHEHU. 17 16
[ToBTOpEHME. 10 9
7 kaacc reomerpus (68 4)
HauanpHbie reomeTpuueckue 1 9
CBEJICHHUSI. 0
TpeyroabHHUKH. 17
1
8
[TapannensHbIe IpsSMBIC. 1 12
3
CooTHoIIeHHE MEXly CTOPOHAMU U 2 18
yriamu TpeyrojJbHUKa. 0
HToroBoe moBTOpEHHE. 7 6
8 kaacc anreopa (136 u)
3 32
PanmonansHbie 1poou. 5
2 23
KBanpatHbie KopHHU. 5
Hepasencrsa. 2 22
4
KBanpaTHble ypaBHEHUS. 3 28
0
CreneHs C 1eNIbIM TOKa3aTeNeM. 1 12
DJIeMEHTHI CTATUCTUKH. 3
HTtoroBoe noBTOpEHHUE. 9 8
8 kmacc reometpus (68 u)
MHOTrOyroabHHUKH. 1 13
4
1 13
[Tmomann. 4
[ToroGHBIE TPEYTONBHUKH. 1 17
9
OKpyX HOCTb. 1 16
7
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[ToBTOpEHME. 4 3

9 kaacc anreopa (132 u)

[ToBTOpeHue Kypca anredpa. 6 5
KBaaparnunas GyHkmms. 2 27
9
VYpaBHEHUS U HEPABEHCTBA C OJHOU 2 19
MePEMEHHOI. 0
VYpaBHEHMSI U HEPABEHCTBA C ABYMS 2 19
MePEMEHHBIMH. 0
Apudmernueckast 1 reoMeTpuIecKas 1 15
MPOTrPECCUH. 7
(DneMEHTbhl KOMOMHATOPUKH U TEOPUH] 1 15
BEPOSITHOCTH. 6
HroroBoe noBTopeHue. 2 23
4
9 kaacc reomerpus (66 u)
1. [ToBTOpEHME KypCca reOMETPHUH. 2 2
2. Bekropsr. 9 8
3. Metoxa KoopaAnHAT. 1 9
0
4. CooTHoIIeHHE MEX]ly CTOPOHAMU U 1 13
yriamMu TpeyroJbHUKa. 4
CkansipHoe PON3BEICHUE BEKTOPOB.
S. JlnrHa OKPY>KHOCTH U TIIOIIA b 1 10
Kpyra. 1
6. JBr>xeHus. 7 6
7. HauvanpHbie cBeqeHUS U3 4 4
CTepeOMeTpUH.
8. OO0 akcuoMax reoMeTpHH. 1 1
9. IToBTOpEHME. 8 7

4. OeHOYHO-U3MepPHUTeIbHbIE MAaTEPHAJIbI

HpI/IJ]O)KCHI/IC K IIporpamMmme




