Annomayusn K pabouum npozpammam npeomemos<Mamemamuxa» 01
odyuarouguxca 5-6 knaccos, «Anzeopar, «I'eomempusn» 7-9 knaccos

Paboune nmporpammel o npeameramMm«MaTeMaTukay it 00ydarommxcst 5-6 KJ1accos,
«Anrebpa», «l'eomerpus» 7-9 KIacCOB COCTaBJICHBI B COOTBETCTBUHM C TpeOOBaHUSMU
@denepallbHOTO  rOCYAAPCTBEHHOTO  00pa30BaTeIbHOIO  CTAaHJApTa OCHOBHOIO  OOILEro
oOpa3oBaHusi, yrBepxkaeHHbIN [Ipukasom MuHHcTepcTBa 00pa3oBaHus M Hayku Poccuiickoi
@eneparuu ot 17.12.2010 © Ne 1897 «OO6 yrBepxaeHuu (eaepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeILHOTO CTaHJApTa OCHOBHOTO 0OLIEr0 0oOpa3oBaHMsS», Ha OCHOBE CJEIYIOUINX
JOKYMEHTOB ¥ MaTE€pPHAJIOB:

3akona P® «O0 obOpazoanuu B Poccuiickoir @enepanun» ot 29.12.2012 Ne 273-
®3;

[Ipukaza Munnpocsemenus Poccun ot 20.05.2020 Ne 254 «O denepanpHOM
nepeyHe Y4yeOHMKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO IMPU pealu3alud HMEIOIINX
rOCYy/IJapCTBEHHYIO  aKKpeIuTaluio oOpa3oBaTeNbHBIX MPOrpaMM HaydajgbHOro  OOIIero,
OCHOBHOTO OOIIIET0, CpEeTHEro 00IIero 00pa30BaHUI»;

Ha OCHOBE €JMHOW KOHLENIMH MPEernojaBaHus MaTEeMaTHKd B OCHOBHOW MIKOJIE,
paspabotanHoit A. I'.Mepsansakom, B. b. [Tononckum, M. C. Sxupom, /. A. HomupoBckum —
aBTOpaMHu y4eOHUKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM yCIIEXa»;

Ha OCHOBE MPOTPaMMBI IO KypcaM MaTeMaTHku (5—6 kiaccel), anreopsr (7—9
knaccel), reometpun (7—9 kmaccel) . ABtopel: A. I'. Mep3nsik, B. b. Ilomouckuii, M. C. Sxup,
E. B. bymko;

Ha OCHOBE aBTOpPCKOM mporpammbl noj peaakuueit JI.C. Aranacsina «I'eomerpus 7-
9 knacce.

N3ydenne maTeMaTHKH HApaBieHO HA JOCTUXKEHUE CIEAYIONINX LeJIei:

v cucmemamuueckoe pazeumue NOHAMUA YUCAA, BHIPAOOTKA YMEHHUH BBIMOJHATE YCTHO
U MHCbMEHHO apupMeTHYecKue AEHCTBUSA HAJl YHCIaMH, MEPEBOJIUTH MPAKTUUYECKHE
3a/lauM Ha 3bIK MaTEMaTUKU;

n0020MOGKA yuaujuxca K U3y4eHHUI0 CUCTEMaTHYECKUX KypCOB alreOpbl U TeOMETPHH;

061a0€HUEe CUCHMEMOU MAMEMAMUYecKux 3HAHUN W YMEHUll, HEOOXOIUMBIX s

NPUMEHEHHUs] B MPAKTUUYECKOW JESITETbHOCTH, HW3YYEHUS CMEXKHBIX JUCIHILINH,

MIPOJIOJIKEHHSI 00pa30BaHUs;

V' unmennekmyanvnoe pazéumue, (HOPMUPOBAHME KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YeJlOBEeKY Uil TIOJIHOIICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
MaTeMaTHU4eCKON JEATENIbHOCTH: ICHOCTH U TOYHOCTH MBICIH, KpUTHUYHOCTH MBIILICHUS,
WHTYULUU, JIOTUYECKOTO MBIIUICHUS, JJIEMEHTOB AaITOPUTMHUYECKON  KYIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHH, CHOCOOHOCTH K MPEO0JI0JICHUIO TPYAHOCTEH;

V' gopmuposanue npedcmasnenuii 06 UaesX ¥ METOIaX MATEMATUKH KaK YHUBEPCATBHOTO
SI3bIKa HAYKU U TEXHUKU, CPEJCTBA MOJCIMPOBAHUS SABJICHUH U MPOIIECCOB;

v’ gocnumanue KyibTypbl JIMYHOCTH, OTHOIIEHHS K MaTeMaTHKe Kak K 4YacTh
o0l1eUeNoBeuecKoi KyabTyphl, UTpatoleil 0coOyI0 poiib B 00IIECTBEHHOM Pa3BUTHHU.

AN

Cooeporcanue npozpammovl nPeOCMag1eHO CAEOYIOUUMU PA30eIAMU:

1. mosicHUTEIbHAS 3aMICKa

2. IaHUpyeMble Pe3yNbTaThl OCBOEHUS YIeOHOTO MPEIMETA;

3. comepkaHue y4eOHOTO MpeIMeTa;

4. TemMaTHuYeCKOe IUIAHUPOBAHHME C YKa3aHHEM KOJIMYECTBA 4YacoB, OTBOJAMMBIX Ha
OCBOEHHE KaX 0! TeMbI, C yU€TOM paboueil mporpaMMbl BOCITUTAHUS.

Mecmo Kypca 6 yuednom niane

Ha usydenue npeamera «Matemaruka» Bwijaensercs 175 gacoB B ron B 5 kiacce,105 dacoB B
roj B 6 kjacce.



Ha m3yuenune npeamera «Anredpay» Boinensercs 105 vacoB B rog B 7 kiacce, 105 gacos
B roa B 8 xiacce, 102 yaca B roxa B 9 kiacce.

Ha n3yuenue npenmera «I'eomerpus» Boiaensercs 70 yacos B roa B 7 kiacce, 70 yacos
B roj B 8 Kiacce, 68 wacos B rof B 9 Kiacce.

Ilhanupyemoie pezyromamot
JInuHOCTHBIE pe3yIbTaThl:
1) BocnuTaHHME POCCUICKOM TPaKTAHCKONM MIEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OteuecTBY, 0CO3HAHHME BKJIAJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;
2) OTBETCTBEHHOE OTHOIIEHME K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh OOy4arommxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BAaHHIO HA OCHOBE MOTHBAIMH K 00yYSHHIO U TIO3HAHUIO;
3) 0Cco3HaHHBIN BBIOOP U MOCTPOEHUE JalbHENIIEH UHIMBUIYAIbHOW TPaeKTOpUU 0Opa3oBaHUs
Ha 0aze OpUEHTHPOBKUM B MHpe Inpodeccuil U NpoecCHOHATbHBIX MPEANOYTEHUN € Y4ETOM
YCTOWYMBBIX MMO3HABATEJIbHBIX MHTEPECOB, & TAaKkKE HAa OCHOBE (POPMUPOBAHMS YBAKUTEIHbHOTO
OTHOIIECHHUS K TPYAY, Pa3BUTHE OIBITA y4aCTHUsI B COLIUAIBHO 3HAYMMOM TPYIIE;
4) yMeHHE KOHTPOJIUPOBATh MPOLIECC U PE3YNIbTAT yUeOHON U MaTeMaTHUeCKOM AeATeIbHOCTH;
5) KpPUTHYHOCTh MBIIUICHUS, WHUIMATABA, HAXOJYUBOCTh, AKTUBHOCTh TIPH pEIICHUHU
MaTeMaTHYeCKUX 3a/a4.
MertanpeamMeTHble pe3yabTaThl:

1) ymMeHre caMOCTOSATEILHO ONPEICIIATh IIEH CBOETO OOYUYEHHs, CTABUTh U (POPMYIUPOBATH IS
ceOs HOBBIE 3aJauyM B Yyu€Oe, pa3BUBaThb MOTHBBI W MHTEPECHl CBOEH IO3HABATEIbHOMN
NesITeNIbHOCTH;
2) yMeHHME COOTHOCUTb CBOM JIEHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH NEATENBHOCTH B MpOLeCcCe AOCTHKEHUS pe3yabTaTa, ONpEeAesTh CHOCOObI
JEHCTBUM B paMKax IMPEUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;
3) yMeHHE OIpeAeNaTh IOHATHSA, CO37daBaTh OO0OO0OIIECHMs, YCTaHABJIMBATh aAHAJOTHH,
KJIaccu(pUIUPOBaTh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHH IJIs KIIacCU(PHUKALIUY;
4) yMeHHEe yCTaHaBJIMBATh IMPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKJICHHE,
YMO3aKJII0YeHNE (MHIYKTUBHOE, AE€IYKTUBHOE U 110 aHAJIOTMH) U JeJaTh BBIBOIBI;
5)  pa3BUTHE  KOMIIETEHTHOCTM B  OOJACTH  WUCIOJb30BaHUSA  HMH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;
6) nepBoHayaJIbHbIE MIPEACTABICHUS 00 NAEAX U O METOAAaX MAaTEMaTUKH Kak 00 yHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEACTBE MOJECIUPOBAHUS SABJICHUN U ITPOLIECCOB;
7) yMeHHEe BUAETh MaTEMAaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJEMHON CUTyallMM B JAPYIHX
JIUCLUIUIMHAX, B OKPYXKaIOIleH KU3HU;
8) yMeHHe HAaxXOJQUTh B PA3JIUYHBIX MCTOYHUKAX HH(OpMaIUIo, HEOOXOIUMYIO AJIS PELICHMS
MaTeMaTU4YeCKUX MpoOjeM, U MPEeACTaBiIATh €€ B HMOHATHOM (opme, NpUHUMATh peEIIeHUE B
YCIOBHSX HEMOJHON MIIM U30BITOYHOM, TOYHOH UM BEPOSATHOCTHOM MH(OpMaIuy;
9) ymeHue MoHUMaTh M HCHOJNb30BATh MAaTEMaTUYECKUE CPEACTBA HArilsAHOCTH (rpaduku,
TaOJIUIIBI, CXEMBI U JIp.) Ul WUTFOCTPALUU, MHTEPIIPETALH, apIyMEHTaIIH;
10) ymeHHe BBIIBUraTh TUNOTE3bl NPU pEIIEHUHM 33Jaud, MOHUMaThb HEOOXOIUMOCTb HX
IIPOBEPKH;
11) noHMMaHue CYIIHOCTH aIrOPUTMHUYECKMX MpPEANHCcaHuil M yMEHue JeHCTBOBAaTh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM
12) yMeHHe POBOUTH JIOTHYECKUE 000CHOBAHHSI, TOKA3aTEIbCTBA
MaTeMaTHYECKUX YTBEP)KICHUH.

IIpeaMeTHBIE Pe3yJbTATHLIOCBOCHUA Y4eOHOT0 npeamera «MareMaTukay
1) BBINONHSATH YCTHO CIIOKEHUE, BHIYUTAHUE, YMHOKEHHE U JETICHUE OTHO3HAYHBIX, IBY3HAUHBIX

U TPEX3HAYHBIX YHCET B CIydasiX, CBOAMMBIX K JAeHCTBHAM B mpenenax 100 (B Tom uymcie ¢
HyJIeM U 4ucioMm 1)



2) BBIUUCIIATH 3HAYEHUE YUCIIOBOTO BBIpayKEHH (coaepkaiiero 2—3 apuMETHIECKUX JACHCTBHYS,
co ckoOKamu u 6e3 CKOOOK)

3) pemath apudmeTuuecKuM criocoOoM (B 1-2 melicTBus) yaeOHbBIE 3aja4d U 33]]a4H, CBsI3aHHBIC
C IIOBCEHEBHOM JKM3HBIO

4) unuTaTh, 3aNUCHIBATh U CPaBHUBATh BEIMUYMHBI (Maccy, BpeMs, AJIUHY, IJIOLIA/b, CKOPOCTH),
HCIO0JIb3YS] OCHOBHBIE €IUHUILBI N3MEPEHUS BEJIMYMH U COOTHOILIEHUS MEXly HUMHU

S)ymenue paboraTh ¢ Tabiumamu, cxemMamu, rpaduKkamMu auarpamMMamu. YHWTaTh HECIOXKHBIE
TOTOBBIC TAOJUIIBI, CPABHUBATH M 00001IaTh HHPOPMAITHIO

6) oBIJ1aJIeHUE OCHOBAMHU JIOTUYECKOTO U AITOPUTMHUECKOTO MBILIUICHHUS.

7) OnKChIBAaTh B3aMMHOE PACIIOJIOKCHHUE MTPEAMETOB B IIPOCTPAHCTBE U HA TNIOCKOCTH

8) pa3Burhe yMeHHMi paboTaTh € Y4YEOHBIM MATEMAaTUYECKHUM TEKCTOM (aHAIM3UPOBATh,
U3BJIEKaTh HEOOXOOUMYI0 HH(OPMAalMI0), TOYHO M TIPaMOTHO BBIpAXAaTb CBOM MBICIU
MPUMEHEHHEM MaTeMaTUYeCKON TEPMHHOJIOTMM W CHUMBOJIMKH, HPOBOAUTH KiacCU(pUKAIH,
JIOTHYECKHE 000CHOBAHUS;

9) BnaseHue 6a30BbIM NOHSITUHHBIM anIapaToM MO OCHOBHBIM pa3JieiaM COACpKaHMUS;

10) BnajeHWe MPAKTHYECKH 3HAYMMBIMH MaTEeMaTHYECKUMH YMEHHSMH M HaBBIKAMH, HX
MPUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX M HeMaTeMaTHYeCKUX 3aJad, IperoJiararomiee
YMEHHUS:

* BBINOJHATh BBIUMCICHHS C HATypaIbHBIMH YHCIAaMH, OOBIKHOBCHHBIMH W JCCSITHUYHBIMH
IPpoOsIMH, TTOJIOKUTETBHBIMU U OTPUIIATEIbHBIMU YHCTIAMHU;

* pemiatb TEKCTOBbIE 33Jayd apU(PMETUYECKUM CHOCOOOM U C TIOMOIIbIO COCTaBICHHS H
penieHust ypaBHEHU;

* n300paxath (PUTYpHI HAa TUIOCKOCTH;

* HCII0JIb30BaTh F€OMETPUUECKUHN S3bIK JUI ONMCAHUS MTPEAMETOB OKPYXKAIOUIET0 MUPA;

* U3MEPATH JJIMHBI OTPE3KOB, BEIMYUHBI YTTIOB, BEIYUCIATH IJIOUIAAN U 00BEMBI QUTYD;

* pacro3HaBaTh U U300pa)kaTh paBHbIE U CUMMETPUYHbIE QUTYPHI;

* POBOJIUTH HECJIOKHBIE MPAKTHUECKHUE BHIYMCIECHHUS C MIPOLIEHTAMHU, UCIIOJIb30BATh MPUKUAKY U
OIICHKY; BBITIOJHATH HEOOXOAUMbIE U3MEPEHNUS;

* HCHOJIb30BaTh OYKBEHHYIO CHMBOJIUKY JUIsl 3amUCH  OOMMX YTBEPXKACHUH, (GOpPMYII,
BBIPAKECHUI, YPAaBHEHU;

* CTPOUTh HAa KOOPAWHATHOW IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOPAWHATaM, OIpPEIesTh
KOOPJUHATHI TOYEK;

* YuTaTh M HCHOJB30BaTh HMHQPOPMAIMIO, NMPEACTABICHHYIO B BHUAE TaOJNUIIbI, JUATPAMMBI
(cTosO4aTo MM KPYroBoii), B rpadiIecKOM BHUJIE;

* pemarth npocTeiire KOMOMHATOPHBIE 3a/1a4H TepeObopPOM BO3MOKHBIX BAPUAHTOB.

Ilo oxoHYaHMU H3yYeHHUS] Kypca yYalluiics HAyYuTCs:

* IOHUMATh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUUCIICHHUS;

* UCIIOJIb30BATh MMOHATHSI, CBSI3aHHBIE C IETMMOCTBIO HATYPalbHBIX YHCE;

* BBIpa)XaTh YKCJIa B SKBUBAJIICHTHBIX (hopMax, BeIOMpas HauboJee MOAXOSAIIYI0 B 3aBUCIMOCTH
OT KOHKPETHOU CUTYaIluu;

* CPaBHUBATH U YIOPAJOUMBATH PAIMOHAIBHBIE YUCIIA;

* BBITIOJIHAThH BBIUYUCIICHHS C PAllHOHAIBHBIMU YMCIIAMH, COUETasi yCTHBIE U MUChbMEHHbBIE TPUEMBI
BBIYHMCIICHUH, TPUMEHSITh KaJbKYIATOD;

* HCMONBb30BaTh TOHSTHSA ¥ YMEHHS, CBS3aHHbIE C TPONOPIHMOHAIBHOCTHIO BEJIHYMH,
IPOLEHTaMHU, B XOJIe pElIeHHs MaTeMaTHUeCKUX 3a/Jady U 3a/ad M3 CMEXHBIX INpPEIMETOB,
BBITIOJTHATH HECIIOKHBIE TPAKTUYECKHUE PACUETHI,

* aHANM3MpOBaTh TpaduKU 3aBUCUMOCTEH MEXIYy BeNUYMHAMH (paccTOsSHUE, BpeMs,
TEMIEpaTypa u T. II.).

Yyammiics moJy4YuT BO3MOKHOCTh:

* I03HAaKOMUTBCS C MO3ULIIMOHHBIMU CUCTEMAMHU CUMCIIEHUS C OCHOBAHMSIMM, OTIMYHBIMU OT 10;

* YTIIyOUTh ¥ Pa3BUTh MPEACTABICHUS O HATYPaIbHBIX YHCIaX U CBOMCTBAX JAETUMOCTH;



* HAYYUTHCS HUCIIOJIH30BATh MPUEMBI, PAIIMOHAIU3UPYIOIIME BBIUMCICHUS, MPUOOPECTH HABBIK
KOHTPOJHUPOBATH BBIYUCIICHUS, BEIOUPASI ITOIXOISAIIUI 711 CUTYallud CIOCO0.

YucsioBbie U OyKBEeHHbIE

Ilo okoHuaHuu uzyyenus Kypca y4auwjuticsi Hay4umcsi.

* BBITOJIHATH OTIEPAIMH C YUCIOBBIMU BBIPAKEHUSMU;

* BBIOJIHATH IPeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUHN (pacKpbITUE CKOOOK, NpPUBEICHHE
10I00HBIX CIaraeMbIX);

* pemaTh JMHEHHBIC YpaBHEHUS, PEIlIaTh TEKCTOBBIC 33/1a4l AIre0paniyecKuM METOI0M.
Yuawutics nonyuum 603M0HCHOCHb!

* Pa3BUTH MPEACTABICHUS O OYKBEHHBIX BBIPAXKEHUAX U X MTPEOOPA30BAHUSIX;

* OBJIAJICTh CICHHAIBHBIMUA MPUEMAMU PEIICHUS YPAaBHEHHM, MPUMEHSATh anmnapar ypaBHEHUUN
JUTS pEIIeHUs KaK TEKCTOBBIX, TaK M MPAKTHYECKUX 3a7ad.

I'eomeTpuueckue purypsbi.

Ilo okoHyanuu uzyyeHus Kypca y4auwjuticsi Hayuumcsi.:

* pacmo3HaBaTh Ha YepTEXKaxX, PHUCYHKAX, MOJEISIX U B OKPYKAIOIMIEM MHUpPE IUJIOCKUE WU
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKUE (PUTYPHI U UX DIIEMEHTHI;

* CTPOUTH YIJIbI, OTIPENIETATh UX TPATYCHYIO MEPY;

* pacmo3HaBaTh MW H300pakaTh pa3BEPTKH KyOa, NPSIMOYTOJBHOTO TMapajuieenumnesa,
MPaBUIILHON TTUPAMUJIBL;

* OMIPEJICINIATH TI0 JIUHEHHBIM pa3Mepam pa3BEPTKH (PUTYpPHI TMHEHHBIE pa3Mepbl caMOi QUTYPHI U
Ha000poT;

* BBIUUCIISATH 00BEM MPSAMOYTOJIHFHOTO TapaJiyIeNIeTUIe1a U Kyoa.

Yuawuucsa nonyyum eozmoorcnocmo:

* HAYYUTHCS BBIUYUCIIATH 00BEM MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYP, COCTABICHHBIX U3
MIPSIMOYTOJIBHBIX TTAPAIJICIICITUIICIOB;

* YIIIYOUTh ¥ Pa3BUTH NMPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUIECKUX (PHUTypax;

* HAYYUTHCS IPUMEHSATH IMOHATHE PA3BEPTKU /IS BHITIOJTHEHUS TIPAKTHICCKUX PACUETOB.
9J1eMeHTbI CTATHCTUKH

Ilo okoHyaHuu uzyyeHus Kypca y4aujuticsi Hayuumcsi.:

* HCTOJIb30BaTh MPOCTEHIIINE CIIOCOOBI MTPEACTABICHHS U aHAIM3a CTATUCTUYCCKUX JTAHHBIX;

* pemaTh KOMOMHATOPHBIE 33/1a4M HAa HAXOXKACHUE KOJIMYECTBA 0ObEKTOB MM KOMOWHAIIUA.
Yuawuuicsa nonyyum 6o3modcnocmo:

* IpHOOpECTH TEPBOHAYAIBHBIN OMBIT OpraHU3alMK cOOpa JaHHBIX MPH MPOBEICHHUH OIpOca
00IIECTBEHHOTO MHEHHs, OCYIIECTBIIATh WX aHAINU3, MPEACTABIATh PE3YJbTAThl OMPOCa B BHJIC
TaOIMIIBI, THArPAMMBI;

* HAyYUTHCS HEKOTOPBIM CIIEIUANBHBIM MPUEMaM pelIeHnsi KOMOMHATOPHBIX 3a/1a4.

IIpeaMeTHbIe pe3yJibTATHI PeAMETa «AJIredpar»

1. pa3BuTHE NPEICTABICHUNH O YHCIE W YUCIOBBIX CHCTEMax OT HATypalbHBIX J0
JNEHUCTBUTENbHBIX YHCET.

2. pa3BUTHE YMEHUI MPUMEHSATH U3yUYEHHBIC MOHSATHS, PE3yAbTaThl, METOJBI JUIS 33134

MPAKTUYECKOTO XapakTepa M 3aJ1a4 U3 CMEXHBIX AUCIIUIUIMH.

(dhopMHpoBaHKE MPEACTABICHUN O MPOCTEUIITNX BEPOSITHOCTHBIX MOJEIISX.

4. pa3BUTHE yMEHHUS TMPUMEHSATh HU3YUYEHHBIC TOHATHUS, PE3yAbTAThl, METOMbI JJIs
peuieHuss 3aJad MPaKTUYECKOTO XapakTepa, YMEHHl MOJEIUpoBaTh peabHbIE
CUTYaIlMH Ha S3bIKE aareOpbl, HCCIeI0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BaHUEM
amnmapara anreOpsl.

5. OBIaJeHHE CUCTEeMOW (YHKIIMOHAIBHBIX TIOHATUN, Pa3BUTHE YMEHHS HCIOIB30BATh

(YHKIIMOHATBHO-TpaHUeCcKre MPeICTaBICHHUSI.

OBJIaJICHUE MPUEMAMH PEIICHUS] YPAaBHEHU, CUCTEM YpaBHEHUM.

7. ymeHHue paboTaTh C MATEMAaTUYECKUM TEKCTOM (CTPYKTYPHpPOBAHUE, U3BICUCHUE
HeoOxo Mo nH(popMaINK), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIH B YCTHOU U
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MMCEMEHHOW peur, IPUMEHSISI MAaTEMATHIECKYIO0 TEPMHUHOJIOTHIO U CUMBOJIUKY,
WCIIOJIb30BATh PA3IMYHBIC SI3bIKH MATEMATHKH (CIIOBECHBIN, CHMBOJIHMYECKUM,
rpaduueckuii), 000CHOBBIBATH CYXICHHSI, IPOBOIUTH KJIACCHU(DUKAIIHNIO, TOKA3bIBATh
MaTeMaTHYeCKHUE YTBEPKICHUS,

8. BimageHue 0a30BBIM TOHSTUWHBIM anlapaToM: HWMETh MPEACTaBICHUE O YHUCIE,
BIIQJICHUE CUMBOJIBHBIM SI3bIKOM anTeOpbl, 3HAHUE JICMEHTAPHBIX (YHKIIMOHATBHBIX
3aBUCUMOCTEH, (POPMUPOBAHUE MPEACTABICHUI O CTATUCTUICCKIX 3aKOHOMEPHOCTSIX
B pEAJIbHOM MHUpPE M O Pa3jIMYHBIX CIHOCO0aX WX W3- y4deHusa, 00 O0COOEHHOCTAX
BBIBOJIOB U TIPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapakTep;

9. yMcHHE BBHITIOJHATH anreOpandecKue MpeoOpa3oBaHMs PAIIMOHAIBHBIX BBIPKCHHIA,
MPUMEHATh HMX JJIS  pemieHus y4eOHbIX MaTeMaTHYeCKMX 3a7ad W 3ajad,
BO3HHKAIOIIMX B CMEXKHBIX YI4EOHBIX MTPEIMETaX;

10. yMeHue TIOJNB30BAThCSI MAaTeMaTHYECKUMH  (opMylTaMH ®  CaMOCTOSITEITHLHO
COCTaBIIATh (OPMYJIBI 3aBUCHMOCTEH MEXIy BEJIMYMHAMH Ha OCHOBE 000OIICHUS
YACTHBIX CITy9aeB M SKCIICPUMEHTA,

11. ymeHHMe pemiaTh JIMHEHHBIC W KBAJpaTHBIC ypaBHEHUS M HEPABCHCTBA, a TaKKe
MPUBOJIMMBIC K HUM YPaBHCHHS, HEPAaBEHCTBA, CUCTEMBI, MPUMEHSTH rpauuecKue
MIPEJICTABJICHUS JJIs PEIICHUsS W WCCIICOBaHUS YPaBHCHHM, HEPAaBEHCTB, CHCTEM;
MPUMEHSTH IOJIYYCHHBIC YMCHHS JUIS PENICHHs 33aJla4 W3 MaTeMaTHKH, CMEKHBIX
MPEIMETOB, MMPAKTHKH;

12. oBmanmeHue cucTeMOW (YHKIIMOHAILHBIX IMOHSATUH, (YHKIIMOHAIBHBIM S3BIKOM H
CUMBOJIUKOH, yMEHHE CTpOUTh rpaduku (QyHKIUN, ONUCHIBAaTH HMX CBOMCTBa,
WCIOJIb30BaTh (PYHKIMOHATBHO-TpaQUISCKUE TIPEJACTABICHUS I OIHUCAHHS U
aHaJIM3a MaTeMaTUYeCKUX 3a]a4 U pealibHbIX 3aBUCUMOCTEI;

13. oBnaseHne OCHOBHBIMHU CIOCOOAMU MPEACTABICHUS M aHalu3a CTATUCTHYECKUX
JTAHHBIX;

14. ymenue pemarb 3aJaud Ha HaXOXJIEHHWE YacCTOThl M BEPOSITHOCTH CIIydalHBIX
COOBITH;

15. yMeHue NpuUMEHSATh W3YYEHHbIE MOHITHS, PE3yJbTaThl U METOJbl MPU PpEIICHUU
3aa4 M3 Pa3NMYHBIX pa3[elioB Kypca, B TOM 4YHCIE 3ajad, HE CBOJALIUXCA K
HEMOCPEJCTBEHHOMY TPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB

BbINMyCKHUK HAYYUTCS:

Tema: PannonajJbHbIE YHCJIA

1) moHuMaTh 0COOCHHOCTH JCCATUYHOM CHCTEMBI CUUCIICHNS,

2) BIaJeTh MOHATUSAMHU, CBSI3aHHBIMU C JICTUMOCTBIO HATYpallbHbIX YHCET;

3) BbIpakaThb 4YMcCia B DKBUBAICHTHBIX (popmax, BbIOMpas HauOoliee MOIXOISIIYIO B
3aBUCHMOCTHU OT KOHKPETHOW CUTYALINH;

4) cpaBHUBATH U YIOPSAAOYUBATH PAllMOHATLHBIEC YHCTIA;

5) BBINOJHATH BBIYMCIICHUS C PAllMOHAIBHBIMU YHCIAMH, COUETasl yCTHBIE U MHCbMEHHBIE
MPUEMBI BBIYUCIICHUH, IPUMEHSTh KaIbKYISTOP;

6) HCMONB30BaTh MOHATHS M yYMEHHUS, CBS3aHHBIE C MPOMOPIHUOHAILHOCTHIO BEITUYHH,
MPOLIEHTaMU B XOJI€ PEIICHHS] MaTEMaTUUYECKUX 3a/1ay U 3a/1a4 U3 CMEXHBIX IIPEIMETOB,
BBITIOJIHATH HECJIOKHBIE PAKTHYECKUE PACUETHI.

Bbll’lyCKHuK noxyvyum 603MOMCHOCMDb.!

7) O3HAKOMHTHCS C MO3UIMOHHBIMU CHCTEMAMU HCYMCICHHS OCHOBAHHMSMU, OTIIMYHBIMH
ot 10;

8) yrinyOuTh U pa3BUTh NPECTABICHUS O HATYPAIbHBIX YHCIIAX U CBOMCTBAX JCITUMOCTH,

9) HayuuTbCS HMCIIOJIB30BaTh MPUEMBI, PAIIMOHATM3UPYIONIUE BBIUUCIICHUS, TIPHOOPECTH
MPUBBIUKY KOHTPOJIUPOBATH BEIYUCIICHUS, BRIOMPAs TIOIXOSAIINHA TSI CUTyalliuy CIIOCO0.

Tema: JlelCTBUTEJIbHBIC YHCIA

1) ucnonp30BaTh HaYAJIbHBIE MPECTABICHUS O MHOKECTBE JIEUCTBUTENIBHBIX UNCET;



1)

2) BIIaJieTh MNOHATHEM KBAJAPATHOTO KOPHSI, IPUMEHSTH €T0 B BHIYUCICHUSIX.

Buvinycknux nonyuum 603modrcnocms.

3) pa3BUTh NPEACTABICHHE O YHUCIE W YHUCIOBBIX CHUCTEMax OT HATYPAIbHBIX JIO
JICACTBUTEIIbHBIX YUCET; O POJIM BBIYMCIICHHUI B YEIIOBEYECKOW MPAKTUKE;

4) pa3BuTh M YIrIyOUTh 3HAaHHUS O JCCATHYHOW 3alUCH JICHCTBUTEIBHBIX YHCEI
(mepuonnyecKue 1 HEEPUOIUUECKUE TPOOH).

Tema: U3mepeHusi, npud/InskeHusl, OLEHKH

HCIOJIb30BATh B XOJIE€ PELIEHUS 3ajad JJIEMEHTAapHbIE IPEICTaBICHUS, CBSI3aHHbIC
NpUOIMKEHHPIMHA 3HAYCHUSIMH BEJTMYNH.

Buinycknux nonyuum 6o3mosrcnocms.

2) NOHSATb, YTO YHUCJIOBBIE JAHHBIE, KOTOPbIE HCIOJB3YIOTCS [UIsl XapaKTEPUCTHKHU
00BEKTOB OKPYXAIOIIEr0 MHUPA, SIBJISIOTCS IPEUMYILECTBEHHO NMPUOIMKEHHBIMU, YTO 110
3anucyu NpUOMIKEHHBIX 3HAUYEHUH, CoJAepKaluxcsd B MH(POPMAIMOHHBIX HCTOYHMKAX,
MOKHO CYAMTh O OTPEIIHOCTH MPUOIMKEHNUS;

3) NOHATH, YTO MOTPEIIHOCTh pe3yJbTaTa BBIYMCIEHUHN J0JDKHA OBITH COM3MEpHUMa C
MOTPEIIHOCTHIO UCXOAHBIX JTAHHBIX.

Tema: Anredpanyeckue BbIpaKeHHs

1) BnajeTh MOHATUSIMH «TOXAECTBO», «TOXKIECTBEHHOE IMpeoOpa3oBaHMUE», peIllaTh
3a/1auu, cojepkaiiue OyKBeHHbIe TaHHbIE; paboTaTh ¢ hopMynamu;

2) BBINOJHATH MPeoOpa30BaHMsI BBIPAKEHUH, COJEpKAIIMX CTENEHH C LEeIbIMU
MOKa3aTesiMU U KBaIpaTHbIE KOPHU;

3) BBINOJHATH TOXJAECTBEHHbIE MPEOOPa30BaHMsl palliOHATbHBIX BBIPAXKEHUN HA OCHOBE
MpaBWJI JEHCTBUIM HAaJl MHOTOWIEHAMHU U alireOpandecKuMu JpoosiMu;

4) BBITIOJIHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOMHUTEIIH.

Buvinyckuuk nonyuum 603Mo#CHOCHb:

5) Hay4YHUTHCS BBIMIOJIHATH MHOTOIIATOBBIE MPeoOpa30oBaHUs pallMOHAIbHBIX BBIPAKEHUH,
MIPUMEHSIS IMUPOKUN HA0Op CrIOCOOOB M TPUEMOB;

6) NpPUMEHSATh TOXAECTBEHHbIE MpeoOpa3oBaHUs AJIs pEIIeHUs 3alad M3 pa3iIHyuHBIX
pasnenoB Kypca (Hampumep, A8 HaXOXKICHUS HauOOJBIIETr0/HAaUMEHBINEro 3HAYCHHS
BBIPAXKECHHU).

Tema: YpaBHeHust

1) pemraTe OCHOBHBIE BH/Ibl PAallMOHANBHBIX YPaBHEHUH C OJHOW MEPEMEHHOM, CHCTEMBbI
JBYX ypaBHEHUH C IBYMS IIEpEMEHHBIMH;

2) moHUMaTh YpaBHEHHME KaK BaXKHEHIIYI0 MaTeMaTHMYECKyK0 MOJENb JJIsi ONMHCAHUA U
M3Y4YeHHUS PAa3HOOOpA3HBIX peajbHBIX CHUTyallud, pelaTh TEKCTOBBIE  3a/lauyd
anredpanvdeckuM METOJIOM;

3) mnpuMeHsATh rpauuecKkue TMPEeACTaBICHUS s HUCCIEIOBaHUS  YpaBHEHUH,
WCCIIETIOBAHUS U PEIICHUS CUCTEM YPAaBHEHUM C ABYMS MIEPEMEHHBIMHU.

Buinycxknux nonyuum 603modicHocms.

4) oBnaAeTh CHEUHUATbHBIMU MPUEMAMHU pPEUICHHUs] ypaBHEHUH U CHUCTEM YpaBHEHUI;
YBEPEHHO NPUMEHATH amnmapaT YpaBHEHWH [UIsl pelIeHHs pa3HOOOpa3HbIX 3ajad H3
MaTeMaTHKH, CMEKHBIX

MIPEIMETOB, IPAKTUKH.

Tema: HepaBencrsa

1) moHUMaTh M NMPUMEHATH TEPMUHOJIOTMIO M CHMBOJIUKY, CBS3aHHbBIE C OTHOIIEHUEM
HEPABEHCTBA, CBOMCTBA YNCJIOBBIX HEPABEHCTB;

2) pewarb JHMHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOM W MX CHUCTEMBbI; pellaTh
KBaJ[paTHbIE HEPABEHCTBA C ONOPO Ha rpadUuecKue MpeIcTaBIeHuUs;

3) NpUMEHSTh anmapaT HEPaBEeHCTB JUIS PELICHH 3a7a4 U3 pa3IMuHbIX Pa3/IeioB Kypca.
Buinyckuux nonyuum 603mMoACHOCHb HAYYUMbCA.



4) pa3HOOOpa3HbIM MpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPHUMEHSTH
anmapar HEpaBeHCTB Ul PEIICHHs pa3HOOOpa3HBIX MaTeMaTWYeCKHX 3aJad U 3ajad u3
CMEKHBIX

MPEIMETOB, IPAKTHUKH;

5) npuMeHsTh rpauyecKue MPEICTABICHUS U WCCICIOBAaHHMS HEPAaBEHCTB, CHUCTEM
HEPaBEHCTB, COJIEpKAIUX OyKBEHHBIE KO3()DUITUESHTEI.

Tema: OcHoBHbIe MOHATHUS. YncaoBble PyHKIUH

1) noHuMaTh M UCNONB30BaThb (YHKUIMOHAIbHBIE IOHSTUS M SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);

2) crpouTh rpaduKd dIEMEHTAPHBIX (DYHKIMIA; HCCIIEAOBAaTh CBOWCTBA YHCIOBBIX
(GyHKIMI Ha OCHOBE M3Y4EHUS TIOBEICHUS UX Tpa(UKOB;

3) moHMMaTh (YHKIUIO KaK BAXKHEHIIYI0O MaTE€MaTHYECKYI0 MOJENb I OINHCAHUS
MIPOIIECCOB W SIBIICHHI OKPYKAIOLIETO MHUpA, MPUMEHSTHh (YHKIIMOHAIBHBIA SI3BIK IS
OTIMCAHMSI ¥ UCCIIEIOBAHUS 3aBUCUMOCTEH MEX Ty GU3NIECKUMHU BEITMYHMHAMH.
Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

4) mpOBOMUTH MCCIICAOBAHHUS, CBSI3aHHBIC C M3YUYCHHEM CBOMCTB (DYHKIIUIA, B TOM YHCIIE C
WCTIOJIb30BAHMEM KOMIIBIOTEpA; Ha OCHOBE Tpa(uKOB HM3yYEHHBIX (DYHKIHH CTPOUTH
OoJiee ciokHbIe rpaduKH (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMUY) TOYKAMH T. I1.);

5) ucnosb30BaTh QYHKIMOHATBHBIC TPEJCTABICHUS M CBOWCTBA (MYHKIMH /ISl PELICHUS
MaTeMaTHYeCKUX 33a7a4d U3 Pa3IUIHBIX pa3JIelioB Kypca.

Tema: UncsoBblie 0C1€10BATEIbHOCTH

1) mOHUMATh W HCIOJB30BATh SI3BIK MOCIIEAOBATENFHOCTEH (TEPMHUHBI, CHMBOJIMUECKUE
0003HaYCHHS);

2) mnpuMeHATh (QOpPMYJBI, CBSI3aHHBIE C apUOMETHUECKOM W TEOMETPHUYECKOM
MPOrPECCUsIMHU, U anmnapar, cOpMHUPOBaHHBIN MPU U3YyUEHUH JPYTUX pa3aesioB Kypca, K
PELICHHUIO 33/1a4, B TOM YHCJIE KOHTEKCTOM U3 pealbHON KU3HU.

Buvinyckuuk nonyuum 603Mo#CHOCMb HAYYUMBCAL:

3) pemath KOMOMHHUPOBAHHBIE 3a[aud C MPUMEHCHHEM (OPMYIT N-TO YiI€HA U CYMMBI
MEPBBIX N WICHOB apU(PMETUYCCKONW W TEOMETPUUYCCKOW MPOTPECcCCHil, MPUMEHSsS MPH
3TOM aImapar ypaBHEHUN U HEPABEHCTB;

4) moHMMATh apUPMETHUYSCKYI0 M TEOMETPHYECKYIO MpPOTPECcCHH Kak (DyHKIUH
HaTypaJIbHOTO apryMeHTa; CBS3bIBATH ApUPMETHUUECKYI0 MPOTPECCUI0 C JUHEHHBIM
POCTOM, T€OMETPUYECKYIO — € HKCIIOHEHIIMAIbHBIM POCTOM.

Tema: CraTucruka

BbInycKHUK HayduTCs MCIOJIB30BaTh MPOCTEHIIME CIIOCOOBI MPEACTaBICHUS U aHaIu3a
CTAaTHUCTUYECKUX  JIAHHBIX.  BbINYCKHUK — NOMYYUM  803MOJICHOCHMb — TPUOOpecTH
MePBOHAYAIBHBIN OMBIT OpraHW3alud cOopa MJaHHBIX MPU MPOBEICHHHM OIpoca
OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh UX aHAJIH3, IPEICTABIATh PE3yJIbTaThl OMpoca B
BH/JIE TAOIHIIBI, IUATPAMMBI.

Tema: Ciyqaiinbie coObiTHsI. BepossTHOCTD

BhIyCKHUK Hay4YuTCS HAaXOJUTh OTHOCHUTENBHYIO YaCTOTY U BEPOSITHOCTH CIYYalHOTO
COOBITHSL.

Buinycknux  nonyuum 803moxcHocms  TPUOOPECTH  OMBIT MPOBEICHUS CIYYaHBIX
OKCMEPUMEHTOB, B TOM YHCJIE€ C [OMOIIBIO KOMIBIOTEPHOTO MOJAEIMPOBAHUS,
WHTEPIPETAINH UX PE3yIbTaTOB.

Tema: KomOnnaTopuka

BbIMycKHUK HayquTCsl pelaTh KOMOMHATOPHBIE 3a/1a4ul Ha HAX0XKJICHHE YKciia 00bEKTOB
WIM KOMOMHAUMU. BwInycKHUK NOIYYUM  B03MONCHOCMb HAYIUTHCS HEKOTOPBIM
CMeLUANbHBIM MTPUEMaM pelIeHus] KOMOMHATOPHBIX 33/1a4.

IIpenmeTHbIe pe3yjbTarhl Npeamera «I'eomerpusa»



1.

2.

I'eomeTpuyeckue purypbl
BeinyckHHK HayduTes:

- OnepupoBaTh NOHATHIMU T€OMETPHUECKUX DUTYD;

* U3BJIEKATh, UHTEPIIPETUPOBATH U MPE0OPa30BBIBATH HHPOPMAIIUIO O TEOMETPUUYECKIX
¢burypax, npeacTaBICHHYIO Ha YepPTEXKax;

* IPUMEHSATH JUIS pEIICHUS 3a/1a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX IPUMEHEHUS
3aJ1aHbl B ABHOU (hopMe, a TaKkKe MpeJloiaraeTcs HECKOJIbKO I1aroB peLIeHus;

* pelaTh 3a/1a4M Ha HaX0KJICHHE TEOMETPUIECKUX BEIMYMH 110 00pa3aM WiH alropuTMam;
- opMyTHpOBATH CBOMCTBA U MPU3HAKHU (QHUTYD;

* JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKIACHUS;

* BJIQJIETh CTaHJIAPTHOM KiaccuuKanuen miockux Guryp (TpeyroiabHUKOB U
YeThIPEXYTOJIbHUKOB).

BbInycKHHMK TOTyYUT BO3MOKHOCTD:

* UCTIOJI30BaTh CBOMCTBA T€OMETPUUECKUX (UTYD JJIsl PEIICHHS TUIOBBIX 3a]1a4,
BO3HUKAIOIINX B CUTYAIUSX MTOBCEAHEBHOM JKM3HU, 33]1a4 MPAKTUIECKOTO COJIEPKaHUS;
* UCTIOJIB30BaTh CBOMCTBA T€OMETPUUECKHUX (DUTYP VIS pEUISHUS 3a/1a4 TPAKTUIECKOTO
XapakTepa u 3a7a4d U3 CMEKHBIX JUCITUIUIHH.

OTHOIIEHUA

BrimyckHUK HAayduTCS:

- OnepupoBaTh NOHATUSAMU: PABEHCTBO (PUTYp, paBHBIE (PUTYPBI, PABEHCTBO TPEYTOJIbHUKOB,

mapallICJIbHOCTD NPAMBIX, NIEPIICHAUKYIIAPHOCTD MPAMBIX, YIJIbI MCXAY NPAMBIMH,

NEPNCHAUKYJIIAP, HAKIIOHHAA, ITPOCKIIUA.

BbInyCKHHUK TOTYYUT BO3MOKHOCTD:

* ICTIOJIb30BaTh OTHOLICHHUS JIJIs1 pEIeHHUs 3a/1a4, BOSHUKAIOIIUX B PeabHON KHU3HU.

N3mepenust u BbIYMCICHUS

BoinyckHUK Hay4dUTCS:

- BBIMOHATH U3MepEeHue IUTNH, PACCTOSIHUM, BEJIMYKH YIJIOB C MIOMOIIBI0O HHCTPYMEHTOB IS

U3MEpPEHUH JJIUH U YIJIOB;

BbInyCKHHUK TOTYYUT BO3MOKHOCTD:

* BBIYUCJIATH PACCTOSIHUSI HA MECTHOCTH B CTAHAAPTHBIX CUTYAIIMSIX;

* IPOBOJIUTH BBIUYMCIICHUSI HA MECTHOCTH, IPUMEHSTH (POPMYIIBI IPU BHIYUCIICHUSIX B

CMEXHBIX YUEOHBIX MPEAMETAX, B OKpYKaIOUIEH 1eiiCTBUTEILHOCTH.

I'eomeTpuueckue nocTpoeHus

BoinmyckHUK HAy4YUTCS:

- H3o0pasxcamb munosvie naiockue uzypot u ghuzypwt 6 npocmparncmee om pyku u ¢

HOMOUIBIO UHCIMPYMEHMO08;

- 1300pakaTh reoMeTprudecKue GUTryphl MO0 TEKCTOBOMY U CUMBOJILHOMY OITUCAHHUIO;

* CBOOOJIHO OMEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CITy4asix;

* BBITIOJIHSITH MOCTPOCHUS TPEYTOJILHUKOB, IPUMEHSITH OTACIbHBIE METO/IbI IOCTPOCHUS

LHUPKYJIEM U JIMHEHKOHN U IPOBOIUTH MPOCTEHIIHNENCCIIeIOBAHUS YHCTIa PEIICHUI;

- 1300pakaTh THUMOBBIE MIIOCKUE PUTYPHI U 00bEMHBIE TeJa C TOMOIIBIO TIPOCTEHIINX

KOMIIBIOTEPHBIX HHCTPYMEHTOB.

BhINyCKHHUK OJIYy4UT BO3MOKHOCTb:

* BBITIOJIHSTD MPOCTEHININE TOCTPOCHHUS HA MECTHOCTH, HEOOXOTUMBIE B PEalTbHOM KU3HU;

* OLIEHUBATh Pa3Mepbl peaIbHBIX 00BEKTOB OKPYKAIOIIET0 MUPA.
OBJIaJICHUE TEOMETPUYECKUM SI3bIKOM, (OPMUPOBAHUE CHUCTEMATHUYECKUX 3HAHUU O
TJIOCKUX (PUTYpax M UX CBOMCTBAX, UCIIOJIH30BAHUE TEOMETPUUECKUX MOHSATUN U TEOPEM.
pa3BUTHE YMEHUU MOJEIUPOBATH pPeajbHbIE CUTYallUU HA A3BbIKE T€OMETPHUH, UCCIIEI0BATh
MOCTPOECHHYIO MOJIENIb C MUCIOJIb30BAHUEM N€OMETPUUYECKUX MOHATUN M TEOpeM, anmnapara
anreOpsl.



o

10.

pa3BUTME YMEHHMM TOYHO M TPaMOTHO BBIPAXKATh CBOM MBICIM C I[PUMEHEHHEM
MaTeMaTU4YEeCKON TEPMHUHOJIOTHH M CUMBOJIMKH, ITPOBOJUTH KJIACCH(PHUKALINH, JIOTHIECKUE
000CHOBaHMS, 10KA3aTEIIbCTBA.

OBJIaZicHue 0a30BBIM TMOHATUWHBIM allapaToM IO OCHOBHBIM pa3/eiaM COICp)KaHUs;
npeacTaBieHne 00 OCHOBHBIX M3YYaeMbIX HMOHATHSAX (YMCIIO, TeoMeTpHhuecKkas Qurypa,
BEKTOp, KOOpPAMHATHI) KaK BAXKHEHIIMX MaTeMaTHUYECKUX MOJEIAX, MO3BOJISIOIINX
OIMCBIBATh U U3y4aTh PEAIbHBIE IIPOLIECCHI U SBJICHHUS;

yMeHHe paboTaTh ¢ TEOMETPUIECKUM TEKCTOM (aHAIM3UPOBATH, H3BJIEKATh HEOOXOAUMYIO
MH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIIM B YCTHOM M MUCHMEHHOM PEUH C
IIPUMEHEHUEM MaTEMaTU4YECKOM TEPMHUHOJIOTMU U CUMBOJIMKH, MCIOJb30BaTh Pa3jIudHbIC
S3BIKM ~ MAaTE€MaTHKH, TPOBOJAWUTH  KIACCH(PHUKALMK, JIOTHYECKHE  OOOCHOBAHUS,
JI0Ka3aTelIbCTBA MaTEMAaTUYECKUX YTBEPKICHUM;

OBJIAJICHUE HAaBBIKAMHU YCTHBIX, IMCbMEHHBIX, NHCTPYMEHTAJIbHBIX BBIUNCICHUN;
OBJIAQJICHUE TIE€OMETPUYECKUM S3BIKOM, YMEHHE MCIOJIb30BaTh €ro Uil OIHCaHUs

MIPEAMETOB OKPYKAIOLIEro MHpa, PA3BUTHE IPOCTPAHCTBEHHBIX IIPEJICTABICHUNA U
M300pa3UTENbHBIX YMEHUH, NPUOOPETEHNE HABBIKOB T€OMETPUUECKHX IO~ CTPOEHUI;
YCBOGHHME CHCTEMAaTHYECKUX 3HaHUM O TUIOCKUX (QUrypax W UX CBOWCTBAX, a TaKXkKe Ha
HarJsiAHOM ~ YPOBHE TMPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJNaX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUIS PEIICHUs TEOMETPUYECKHUX U IPAKTUYECKUX 3a/1a4;
YMEHHE H3MEPSTh MJIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, HCHOJIb30BaTh (GOpPMYIbl s
HaX0XJICHUS NTEPUMETPOB, MJIoIael 1 00BEMOB FeOMETPUUECKUX PUTYP;

YMEHUE NPHUMEHATH W3Y4YEHHBIE IOHATHS, PE3yNbTaThl, METOJABI I DPEIICHUS 3a1ad
IIPAKTUYECKOIO XapakTepa M 3aJa4 U3 CMEXKHBIX JUCLUIUINH C HCIOJIB30BAHHUEM IIPU
HE00XOAMMOCTH CIIPaBOYHBIX MAaTEPUAJIOB, KaJIbKYJISATOPA, KOMIBIOTEPA.

BbINMyCKHUK HAYYUTCS:

Harasignasi reomerpus

1) pacnio3HaBaTh Ha YepTe)Kax, PUCYHKAX, MOJEIIAX U B OKPYXKAIOIIEM MHUPE TJIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;

2) pacrnio3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTroJbHOTO Mapajlieenureaa, NpaBuibHON
MAPAMHU/IbI, HWIMHIPA U KOHYCA;

3) onpenensaTs Mo JTUHEHHBIM pa3MepaM pa3BEPTKHU PUTyphl TUHEITHBIE pa3Mepbl caMoit
(dburypsl 1 Ha000POT;

4) BBIYHCIATH 00BEM MPSAMOYTOIBHOTO Mapalljiesienune/a.

Buinycknux nonyuum 6o3mooicnocms.

5) BBIYUCIIATH 00BEMBI TIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (BUTYP, COCTABICHHBIX W3
MPSIMOYTOJIbHBIX NapaJIJICJICUIIEI0B;

6) yriyOuTh U pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYPaX;
7) IPUMEHSITD TIOHSITHE PA3BEPTKH IS BBHITIOJIHEHUS PAKTUIECKUX PACUETOB.
I'eomerpuuyeckue purypsl

Buinycknux nayuumes:

1) mob30BaThCS A3BIKOM T€OMETPUH TS OMTHCAHKS IPEAMETOB

OKPYXAIOIEr0 MUPA U UX B3aUMHOTO PACIIOIOKEHNUS;

2) pacmo3HaBaTh U U300paxkaTh Ha YePTEKAX U PUCYHKAX reoMeTpudYecKue GUTrypbl U UX
KOH(Urypauuu;

3) HaXOOUTh 3HAUEHUS JJTUH JIMHEHHBIX 2JIEMEHTOB (PUTYp ¥ MXOTHOIICHHUS, TPATYCHYIO
Mepy yrioB oT 0 go 180°, mpuMeHsis onpeaeneHus, CBOWCTBA U MPU3HAKKU PUTYP U HX
JJIEMEHTOB,

oTHOIIeHUs pUryp (paBEHCTBO, M0I00KE, CAMMETPHUH, IIOBOPOT, MapaIeNbHbIN epeHoc);
4) onepupoBaTh C HAYaJIbHBIMHU MOHSITHUSAMU TPUTOHOMETPUHU U BHITIOJHATH 3JIEMEHTAPHBIE
omepanuy HaJl GyHKIHUSIMH YTIIOB;



5) pemats 3a1a4M Ha I0KA3aTEIBCTBO, OMHUPASCh HA N3yUCHHbIE CBOMCTBA QUTYD U
OTHOIIEHUI MEXy HUMU U IPUMEHSS U3YYEHHbIE METObI JOKA3aTEIbCTB;

6) pelaTh HECJIOKHBIE 33/1a4l Ha NIOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBbI
MIOCTPOEHHUSI C IOMOUIBIO LIUPKYJIS U JTMHENKY;

7) peuate IpoCTENINE IIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.

Buvinycknux nonyuum 603mMox#CHOCMb.!

8) oBiazieTh METOAMU PEIICHUS 3a/1a4 Ha BBIYMCIICHHS U JI0KA3aTeIbCTBA: METOJIOM OT
MIPOTUBHOT'0, METOJ0M 000U, METOJOM Ilepedopa BapHaHTOB U METOJIOM
r€OMETPUUECKUX MECT TOUEK;

9) nproOpecTH OMBIT IPUMEHEHHUS AITeOPanIecKOro U TPUrOHOMETPHUYESCKOTO anrapara u
uJeH IBUKEHUS NPU PELIEHUH F€OMETPUUECKUX 3a1a4;

10) oBnazeTh TPAAUIMOHHON CXEMOM PEIICHHs 33/1a4 Ha MMOCTPOCHUE C TIOMOIIBIO
LUPKYJIS ¥ JIMHEWKU: aHaIN3, IOCTPOEHUE, I0Ka3aTeIbCTBO U UCCIIEI0BAHUE;

11) Hay4uThCs peliaTh 3a/1a4M Ha TIOCTPOSCHHE METOJIOM IeOMETPHUYECKOTO MECTa TOUCK U
METOA0M MOA00HS;

12) nproOpecTH OMBIT UCCIICAOBAHUS CBOMCTB TNIAHUMETPHUYECKUAX QUTYP C TIOMOIIBIO
KOMITBIOTEPHBIX NPOTPaMM;

13) nproOpecTH OMBIT BHITIOJIHEHHSI IPOCKTOB MO TeMaMm: «I'eomeTpuueckue
npeoOpa3oBaHusl Ha TUNIOCKOCTHY, «[locTpoeHne oTpe3koB 1o Gpopmysem.

HN3mepenne reoMeTpu4yecKUX BeJIUYHH

Buvinycknux nayuumces:

1) ©coB30BaTh CBOMCTBA M3MEPEHUS JUTHH, TIIOMAJCH U YIJIOB MPU PEIICHUH 3a7a4d Ha
HaX0XJEHHUE JUIMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, JUIMHBI IyTH OKPY>KHOCTH, TPalyCHON
Mepbl

yria;

2) BBIUUCIIATH JAJIMHBI JMHEWHBIX JIEMEHTOB (DPUTYp U UX YIJIbI, UCIIOJIB3Ys (POPMYJIbI
JUTUHBI OKPYXXHOCTH U JUIMHBI IyTH OKPYXHOCTH, (POpMyIIbl IUIOmaaen Guryp;

3) BBIUMCIATH IUIOMAAUW TPEYrOJbHUKOB, NPAMOYIOJIbHUKOB, IapajljeorpaMMOB,
Tparnenui, KpyroB U CEKTOPOB;

4) BBIUUCIIATH AJMHY OKPY)KHOCTH, IJIMHY JYI'M OKPY>KHOCTH;

5) pemiath 3324y Ha JOKa3aTeIbCTBO C UCIOJIb30BAHUEM (DOPMyY UIMHBI OKPYKHOCTU U
JUIMHBI IYTH OKPYXHOCTH, (opMyII miomanel puryp;

6) pewaTh NMPaKTUYECKHE 3a/1a4M, CBA3aHHBIE C HAXOXJAEHUEM N€OMETPUUYECKUX BEIUYHH
(ucrob3yst Mpu HE0OXOAUMOCTHU CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA).

Buvinyckuux nonyuum 603moxicHoCmb.!

7) BBIUMCIATH IUIOMAaH (HUrYp, COCTABICHHBIX M3 JBYX HJIHM 00Jiee MPSMOYTOJIbHUKOB,
[1apajuIeIOTPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

8) BBIYMCIATH IUIOIIAAN MHOTOYTOJBHUKOB, HCIIOJBb3YsS OTHOILICHHUS PAaBHOBEIUKOCTH U
PaBHOCOCTaBJICHHOCTH;

9) nproOpeCcTH OMBIT MPUMEHEHHUS AITeOPanuecKOro U TPUrOHOMETPUYECKOro arapara u
UJEH IBUKEHUS IPU PELIECHUM 3a/1a4 Ha BBIYMCIEHHUE IUIOMA el MHOIOYT OJIbHUKOB.
Koopannarsi

Buinyckuux nayuumes:

1) BBIYMCHATH JUIMHY OTpe3Ka MO KOOPJMHATAM €ro KOHIIOB; BBIYHMCIATH KOOPAMHATHI
CEpEINHBI OTPE3Ka;

2) UCHOIb30BaTh KOOPIUHATHBIA METO U1l U3y4E€HHUsI CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Buvinycxkuux nonyuum 603moducHocms.

3) oBJIaJeTh KOOPAWHATHBIM METOJIOM PELICHUS 3a]]a4 Ha BBIYHCIICHUE U IOKAa3aTeIbCTBO;
4) mpuoOpecTH OMBIT UCIOJB30BAHUS KOMITBIOTEPHBIX MPOrpaMM ISl aHaM3a YaCTHBIX
CJIy4aeB B3aMMHOTO PACIOJIOKEHUS OKPYKHOCTEHN U MPSIMBIX;

5) mpuoOpecTd ONBIT BBINIOJHEHHS MPOCKTOB Ha TeMy «lIprMeHeHHne KOOpPIMHATHOTO
METO/1a ITPU PELLIEHUH 337a4 Ha BBIYUCIIEHUE U I0KA3aTEIbCTBOY.



BekTopbl

Buinycknux nayuumces:

1) onepupoBarh ¢ BEKTOpPAMM: HAXOJUThb CyMMY U Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEICHUIO 33JaHHOTO BEKTOPa HA YUCIIO;
2) HaxoOUThb Ul BEKTOPOB, 3aJaHHBIX KOOpPJMHATAMU: JJUHY BEKTOPA, KOOPAMHATHI
CYMMbI M Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPIMHATHI NPOU3BEACHUS BEKTOpa Ha
YHUCIIO, MPUMEHSAS IpU HEOOXOAMMOCTH COYETATEIbHBIH, IEPEMECTUTENbHBIN U
pacnpeenuTebHbIN 3aKOHBI;

3) BBIYMCIATH CKAJIAPHOE MPOM3BEICHHE BEKTOPOB, HAXOAUTh YroJl MEXIY BEKTOpami,
YCTaHABJIMBATH IIEPIIEHIUKYISIPHOCTD MIPSMBIX.

Buinycknux nonyuum 603mooicHocms.

4) oBnaeTh BEKTOPHBIM METOJIOM JUISl pEIICHHS 33/1a4 Ha BHIYMCIICHUE U JI0KA3aTeNIbCTBO;
5) nproOpecTH OMBIT BBHINIOJIHEHHS MPOCKTOB Ha TeMy «[IprMeHEeHHe BEKTOPHOTO METoja
IIpY PELICHNH 3a/1a4 HA BBIYHMCIICHUE U JOKA3aTEIbCTBOY.



