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IHosicuuTenLHAA 3aNIHCKA

[Iporpamma 37€KTUBHOTO Kypca OpPUEHTHPOBaHA Ha PACCMOTPEHHUE OTAENIbHBIX BOIIPOCOB
MaTEeMaTHKH, KOTOpPbIE BXOAAT B COJEp)KaHUE OCHOBHOIO TOCYIApPCTBEHHOTO JK3aMEHa IO
Marematuke. Kypc AOMOiHSET M pa3BUBaET IIKOJBHBIM Kypc MaTEMaTHUKH, a TakXKe SBISICTCS
MH(OPMALIMOHHON MOAJEPKKON AalbHEHIIero o0pa30BaHUS U OPUEHTUPOBAH Ha YAOBJIETBOPEHHUE
00pa30BaTeNbHBIX MOTPEOHOCTEH IIKOJIBHHUKOB, MX CIOCOOHOCTeH. OCHOBHAsl Uaes 3JIEKTHBHOTO
Kypca 3aKjilo4eHa B PACIIMPEHUM U YIIYOJIGHWH 3HAHUN Yy4alluXcs MO HEKOTOPBIM pas3fesiaM
MaTeMaTUK{, B OOECIIEUEHUU IPOYHOITO M CO3HATEJIBHOTO OBJIAJEHUS Y4YaLIUMHUCS CUCTEMOMU
MaTEeMaTHYeCKUX 3HAHUW W YMEHMH, HEOOXOIUMBIX MpH cllaye BBITYCKHOTO 5K3aMeHa, a s
HEKOTOPBIX MIKOJIHHUKOB — HEOOXOIUMBIX JIJIsl TPOAOKEHUS 00pa30BaHMUsL.

JI1si KaueCTBEHHOM MOATOTOBKM K AK3aMEHY M3 IIKOJbHOIO KOMIIOHEHTA BBIJEJICH Yac Ha
ANIEKTUBHBIA Kypc mo Mmartematuke B 9 kiacce. J[aHHBIM Kypc MMeeT OCHOBHOE Ha3Hau€HUE —
BBEJICHUE OTKPBITOH, OOBbEKTUBHOW HE3aBUCHUMOM MPOLEIyphl OICHUBAHUS YYEOHBIX JOCTHIKECHHM
o0yuaroluXxcsi, pe3ynbTaThl KOTOPOi OynyT cHocoOCTBOBAaThH OCO3HAHHOMY BBIOOpY AalibHEHIIEro
MyTH MOJTy4eHHsT 00pa30BaHUs; Pa3BUBACT MBIIIICHHE M UCCIEI0BATEIbCKIE 3HAaHUS 00yJYaromuxcs;
dbopmupyer 06a3y OOHIMX YHUBEPCAIbHBIX MPHUEMOB M TMOAXOJOB K pEIICHUIO 3aJaHuil
COOTBETCTBYIOIIHUX THUIIOB.

Lenu kypca: moarotoButh odyuaromuxcs k caaye OI'D B cOOTBETCTBUU ¢ TpeOOBAHUAMU,
npeabsasisieMbiMu @I'OC OOO0.

3agaun:

Jluunocmuwie:

dopmupoBaHue 00IIECTBEHHONW aKTUBHOCTHU JINYHOCTH;

Oco3Hanne He0OXOIMMOCTH U3yUEHHUsI MaTEMaTUKH, KaK COIIMAIbHO-3HAUNMON HAYKU;
PazButue KyabTypbl IOBEACHUS U OOLIECHUS B COLUYME.

MemanpeomemHuuvle:

Pa3BuTHe MOTUBALIMM K U3YYECHUIO MaTEMaTHKU;

®opmupoBaHuE NOTPEOHOCTH CAMOPA3BUTHA |

®opMHUpOBaHUE OTBETCTBEHHOCTH, aKTUBHOCTH U aKKypPaTHOCTH.

Obpazosamenvhvie:

[ToBTOpHUTE M 0OOOIINTH 3HAHUS IO AIredpe U TEOMETPUU 3a KypC OCHOBHOM 0O0IIeoOpa3zoBaTeIbHOM
IITKOJTBL;

Pacmmputh 3HaHHS 1O OTIIENBHBIM TeMaM Kypca Anredpa 5-9 kmace u 'eomerpus 7-9 kiacc
Bripabotath yMeHHeE MOIb30BaThCsl KOHTPOIBHO U3MEPHUTENbHBIMU MaTepuaniamu OI'D.



IIpenmerHsie pe3yabTaThl OCBOCHMS AIEKTUBHOIO Kypca

IIpeomemnvle pe3ynvmamul OCBOEHUS MPOTPaMMBbl 3JIEKTUBHOTO Kypca OpUEHTHUPOBaHbI Ha oOecreyeHne
MIPEUMYIIECTBEHHO 00111e00pa30BaTeNbHON 1 O0IIEKYIbTYPHOM MOATOTOBKH. OHU JOKHBI 00€CTIeYnBaTh
BO3MOXXHOCTh JIaJIbHEHINEr0 YCIEIHOro MpoQecCHOHANBHOTO OOydYeHHs WM MNpodeccruoHalIbHOI
NESITEIbHOCTH.
Harypanbnple uuncna. [lpoOu. PanmonanpHbIe dmCclia

BrinyCKkHHMK HayduTCs:

® [OHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHUS;

®  OIIEpPHUPOBATH MOHATUSIMH, CBA3AHHBIMU C I€JIMMOCTBIO HATYPAJIbHBIX YHCET;

* BBIpaXaTh YWCIa B ODKBUBAJEHTHBIX (opmax, BbiOMpas HauOoyiee MNOAXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYAaLIHH;

® CpaBHUBATH U YIOPAIOUNBATH PALlOHAJIbHBIE YHCIA;

® BBIOJIHATH BBIYKMCICHUS C PAllMOHAIBHBIMUA UYHCIAMH, COYETAsl YCTHbIE U MHUCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAJIBKYJIIATOPA;

® JCIOJIb30BaTh MOHSATHS U YMEHUS, CBSI3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJIWYMH,
IIPOLIEHTAaMH, B XOJI€ PELICHUs] MAaTEMaTUYECKUX 3a]a4 U 33[a4 U3 CMEXHBIX IPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE MPAKTUYECKUE PACUETHI.

JleficTBUTENIbHBIE YHCA
BrinyckHHMK HAyYUTCS:

®  JCIOJIb30BaTh HAYAJIbHBIE IPEACTABICHUS O MHOXKECTBE IECTBUTEIbHBIX YUCEN;

®  OIIEpPUPOBATH MOHATUEM KBAIPATHOI'O KOPHS, IPUMEHSTH €r0 B BEIUNCICHUSIX.
Anrebpanyeckue  BBIPAXKCHHS
BoinyCcKkHHMK HayuuTCs:

® OIEpUpOBaTh MOHATUSAMHU «TOXKIECTBO», «TOXAECTBEHHOE IPeoOpa3oBaHUE», pEIlaTh
3aJ1a4u, coJieprKalire OyKBeHHbIE JaHHbIe; paboTaTh ¢ hopMylamMu;

*  BBHINOJHATH IPe0OPa30BaHUs BBIPAKEHHUN, COACPIKAIINX CTEIICHH C IIEITBIMHU TTOKA3aTeISIMU
Y KBaJpaTHBIC KOPHH;

* BBINOJHATH TOXJECTBEHHBbIE MPEOOpPa30BaHUs DPALMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI IEUCTBUN HaJl MHOTOWIEHAMU U alredpandecKuMu 1po0sMu;

¢ BBINOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOKUTEIH.

YpaBHeHus
BrinyCKHUK HAayunuTCA:

® pemiaTb OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPAaBHEHUHN C OJJHOW MMEPEMEHHOM, CUCTEMBI ABYX
yYpaBHEHUM C IBYMsI IEPEMEHHBIMU;

* [IOHMMAaTh YPaBHEHHME KaK Ba)XKHEWIIYI0 MaTeMaTHYECKYyI0 MOJeNb Ul OINUCAaHUS U
M3YYeHHUS  PAa3HOOOpPA3HBIX  peajbHBIX CHUTyalldd, pemarh TEKCTOBbIE  3aJadu
anredpandyeckuM METO0M;

* MPUMEHSTH rpaguuecKue MPeACTaBICHUS IS UCCIIEIOBAHNS YPaBHEHUMN, UCCIICIOBAHUS U
pELIEHNS CUCTEM YPaBHEHUH C IBYMS [IEPEMEHHBIMH.

Hepasencraa
BrinycKHUK HayuuTCA:

* TIOHMMaTh U NPUMEHSITh TEPMHUHOJOTHIO M CHUMBOJIUKY, CBSI3AHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

® pellaTh JUHEHHbIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM U UX CUCTEMBI; PelllaTh KBAJAPATHHIE
HEPaBEHCTBA C OMOPOil Ha rpaduyecKue MpeaCcTaBICHUSI.

OcHoBHbI€ TOHATHS. YncaoBble QyHKINUN
BrinmyckHHUK HayqHTCS:

¢ * TIOHMMaTh ¥ UCHONB30BaTh (YHKIMOHATbHBIE TOHSATHUS W S3bIK  (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

® CTpOUTH rpadUKu dIEMEHTAPHBIX (YHKIIUI; UCCIIEIOBATh CBOWCTBA YMCIOBBIX (PYHKIIUN
Ha OCHOBE U3YUCHHUsI TOBEJICHUS UX TPaPHKOB;

¢ MOHUMAaTh QYHKIIMIO KaK BaKHEHIIIYI0 MaTEMaTHYECKYI0 MOJIENb JIJIsl OITMCAHUSI TPOLIECCOB
U SBIICHUH OKPYXKAIOMIETO MHUPA, MPUMEHSITh (DYHKIIMOHATBHBIA SI3BIK IJII OMUCAHUS U
MCCIIEIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3NYECKHMU BETMYUHAMU.



OmnucatenbHasi CTAaTUCTHKA
BeImyckHUK HayuuTCs

*  HCHOJB30BATh MPOCTEHIINE CIOCOOBI IPEACTABICHUS U aHATIM3a CTATUCTHYECKUX JTaHHBIX.
CrydaiiHble COOBITHS U BEPOSITHOCTD
BrInnyCckHMK HayduTcs

®  HAaXOJAUTb OTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTb CIIy4ailHOro COOBITHS.
Komb6unaropuka

¢ BbINyCKHUK Hay4uTCs peliaTb KOMOMHATOPHBIC 33/1a4l HAa HAXOXAECHUE YuClla 00bEKTOB
WM KOMOWHAIUH.

Harmsiinas reomerpust
BrlnycKHUK Hay49uTCS:

® pacno3HaBaTh Ha YepTexkax, PUCYHKaX, MOAEISAX U B OKPYXKAIOLIEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHbIE FT€OMETpUYECKHE (PUTYPBI;

® pacro3HaBaTb pa3BEPTKU KyOa, MPAMOYTOJIBHOIO MapajulelenuIeaa, MpaBUIbHON
MIMpaMM/JIbl, HWIMHIPA U KOHYCA,

®  CTPOMTH pa3BEPTKH KyOa M IPSIMOYTOJILHOTO TTapaljieeuIea;

®  OIpenessaTh N0 JIMHEWHBIM pa3MepaM pa3BEPTKU (PUIyphl TMHEWHBIE pa3Mepbl caMon
¢burypsl 1 Ha000pOT;

®  BBIUUCIIATH 00BEM IPAMOYTOJILHOTO MapaljieNenuIea.

I'eomerpuyeckue Gurypsl
BbInmyckHUK HayuuTCS:

® [0Jb30BAThCS A3BIKOM I€OMETPHUH ISl ONMMCAHUS MPEAMETOB OKPYKAIOLIEro MHUpa M UX
B3aUMHOTO PACIOJI0KEHHUS;

® pacro3HaBaTh W M300pakaTh HAa YepTEeKaxX M PUCYHKAX I'€OMETpPHUYECKHE (PUTYpBI M HUX
KOH(UTypanuu;

* HaxXOAWTh 3HAYEHUS JUIMH JIMHEWHBIX JIEMEHTOB (UIYyp M MX OTHOLICHHS, I'PATYyCHYIO
Mepy yraoB ot 0° no 180°, mpumeHsisi onpeleneHns, CBOMCTBA U NMPU3HAKU PUTYp U UX
3JIEMEHTOB, OTHOIIEHUs ¢uryp (paBeHCTBO, TOJ00HME, CHUMMETPUH, IOBOPOT,
napajvieIbHbIN EPEeHoc);

® OIEpUpPOBaTh C HAYAIbHBIMU MOHITHSIMH TPUTOHOMETPUHU U BBINOJIHSTH JJIEMEHTAPHBIC
orepaiuu HaJ QyHKIHUSIMHU yTJIOB;

e pemarh 3a7ayd Ha JOKa3aTeJIbCTBO, OMHUPAsACh HA H3YyYEHHbIE CBOWCTBA GUIYp U
OTHOIIEHHUH MEXy HUIMH U IIPUMEHSS U3YYEHHBIE METO/IbI I0KA3aTENIbCTB;

® pemiaTh HECIOXHbIE 33]Jaul Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBbI TIOCTPOECHUS
C ITOMOIIBIO UPKYJIS U TUHEUKHY;

® pemiath OpocTeillye IIaHuMEeTPUYECKUE 3a1a4U B IPOCTPAHCTBE.

N3mepenne reoMeTpUyYeCKUX BETUMYHH
BbinycKHMK Hay4uuTCA:

®  HCIIOJIB30BAaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOIIAJAEH M YIJIOB NpHU PEIIeHHUH 3ajad Ha
HaXO0XJCHUE JJIMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, UIMHBI Ty OKPYKHOCTHU, TpalyCHON
MEpBI yIia,

®  BBIYHUCIATH IJIOLIAAN TPEYTOJbHUKOB, IPSIMOYTOJIBHUKOB, MapajjieJIorpaMMOB, Tparenui,
KpPYTOB U CEKTOPOB;

®  BBIYMCIIATH AJIMHY OKPYKHOCTH, JUINHY T1YTH OKPYKHOCTH;

®  BBIUMCIIATH JUIMHBI TUHEWHBIX 3JIEMEHTOB (DUTYp M UX YTJIbl, HCHOJB3YsS (OPMYIbI JJIMHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPY>KHOCTH, GOpMYJIbI TIOIaaeil Guryp;

* pewmarh 3a/la4d Ha JIOKA3aTeIbCTBO C HCHOJb30BaHHUEM (OPMYJ JIMHBI OKPYKHOCTH U
JUTMHBI IyTH OKPYKHOCTH, (popmyin miomaaeit puryp;

e pemiaTh MPaKTUYECKHE 3a/1a4M, CBI3aHHBIE C HAX0XK/IEHUEM I€OMETPUUECKIX BETUUYHH
(ucmonp3yst MpU HEOOXOAUMOCTH CIPABOYHUKHI U TEXHUUYECKUE CPEJICTBA).

Koopaunatst
BbINTyCKHHMK Hay4uTCS:

®  BBIYMCIIATH JJIMHY OTPE3Ka IO KOOPAMHATAM €r0 KOHIIOB; BBIYMCIIATH KOOPAMHATHI

CepeIMHbI OTPE3Ka;



HCIIOJIb30BaTh KOOPIMHATHBIA METO/ 171l U3YUEHHUS CBOMCTB MPSAMBIX H OKPY>KHOCTEH.
CopepxaHue IporpaMMbl 3JIEKTUBHOTO Kypca

Ne Ha3Banue Tembl KoinuectBo
4acos
1. Anrebpanueckue 3aaHust 6a30BOTO YPOBHS 17
2. I'eomerpuyeckue 3a1aun 6a30BOro YpOBHS 3
3. 3a/iaHusl OBBIIIEHHOTO YPOBHS CII0KHOCTH 11
4. Hrorosoe 3ausTue 3
OO011IEee KOJINYECTBO YacOB 34

1. Anzeopauueckue 3a0anus 6azo602o ypoeusn (17 u.)

BBenenue: 1enb u colepikanue 3IEKTUBHOTO Kypca, GopMbl KOHTpouis. CTaHIapTHBIN BUJ YHCTA.

OxpyrieHnue U cpaBHeHUE yucell. bykBeHHbIe BbIpaxkeHUs. O01acTh AOMYCTUMBIX 3HaYeHUH. DOPMYIIBL.
[IponienTrl. CTeneHs ¢ 1eabIM MokasareneM. MuorowieHsl. [IpeobpazoBanue BeipakeHuid. PaznoxeHue
MHOTOYJICHOB Ha MHOXHUTenu. AnreOpanueckue apodOu. CokpalieHue anredpandeckux ApoOei.
[TpeoOpa3oBanus palOHAILHBIX BIpakeHn. KBanparHeie kopHu. JIMHEHHBIE U KBaJpaTHBIC YpaBHEHHUS.
Cucremspl ypaBHeHui. CocTaBlieHHE MaTEMAaTUYECKON MOJEIN MO YCIOBHUIO 33Jaul. TEeKCTOBbIE 3a/1a4yH.
HepaBeHcTBa ¢ OQHOM NEpPEMEHHOW M CHUCTEMBl HEPABEHCTB. PemeHue KBaJpaTHBIX HEPABEHCTB.
[TocnenoBarensHOCTH W Tporpeccuu. PexkyppenTHbie ¢Gopmysbl. 3ajaud, peuiaeMble C MOMOIIBIO
MPOTrpeCcCuil.
Oyukuuu U rpaguku. OcCOOEHHOCTH PACIONOKEHUSI B KOOPIMHATHON TUIOCKOCTH T'paUKOB HEKOTOPBIX
GyHKIMI B 3aBUCHUMOCTH OT 3HAYEHHUS NapaMeTpOB, BXOIAMMX B (OpMynbl. 3aBUCHMOCTb MEXKIY
BennunHaMu. llpencrtaBneHue MJaHHBIX B BuJE TaOnuI, auarpaMm #  rpadukoB. DIEMEHTHI
KOMOMHATOPHUKHU, CTAaTHCTUKH U TEOPUU BeposTHOCTeH. Moja, mMeauaHa, cpenHee apupMeTHYECKOe.
CratucTudeckue XxapakTepucTiky. Pemenue 3aqad. 3amonneHue 6J1aHKOB YK3aMEHAIIMOHHOM PaOOTHI.

2. F'eomempuueckue 3a0auu 6a306020 yposns (3 u.)
TpeyroibHUKH, YETHIPEXYTONbHUKU. PaBEHCTBO TpPEyrolbHUKOB, MoaoOue. DopMysbl MITOMIAIH.

HpOHOpHI/IOHaHLHLIe OTPEC3KHU. OKPY)KHOCTI/I. VTIbl: BIUCAaHHBIE U HCHTPAJIbHBIC.

3. 3aoanus nosviuennozo yposus cnoxcrnocmu (11 u.)
IIpeoOpa3oBanus anredpandeckux BbIpakeHUH. ApudMeTrueckas U reoMeTpuyeckast Iporpeccuu.

HccnenoBanue pyHkuu u noctpoenue rpapuka. Kycouno-zagannslie ¢pynkuuu, Iloctpoenne rpadukos c
MojayneM. peuieHne HanGombiiee 1 HauMeHblIee 3HaueHUs! QYHKIUH. 3aa4n Ha JBMOKEHHUE. 3aJaud Ha
cMmecH, cmuiaBbl. CJIOXKHBIE TPOIEHTHI. 3aJaud Ha COBMECTHYIO paboTy. 3ajaHusi C IMapaMeTpoM:
uccienoBanue rpadukoB (GyHKIUH, pellleHne YpaBHEHUHW M HEPaBEHCTB C MapaMeTpoM. 3HAKU KOpHEeH
KBaJpaTHOTO TpexwieHa. Pacmonokenue KopHe# kBaapaTtHoro tpexwieHa. [lapamerpsr a, b, ¢ 1 KopHH
KBaJIpaTHOTO TpexwieHa. [ 'eomeTpuyeckue 3aaaun.

4. Hmozosoe 3anamue (3u.)
[IpoBeneHre UTOroBoi KOHTPOJIbHOM paboThl 0 MaTepuanam u B popme 'NA.
O06001enre MaTeprana U3y4eHHOTO Kypca.






