Annomauusn K pabouum npozpammam npeomemoe «Mamemamuka» 01
oodyuaromuxca 5-6 knaccos, «Anzeopa», «l' eomempusn» 7-9 knaccoe

PabGoune mnporpammbl mo mnpeameram «Marematuka» Ui oOydarommxcs S5-6
KJ1accoB, «Anrebpay, «['eomerpus» 7-9 KIaccOB COCTABIECHBI B COOTBETCTBUU C TPEOOBAHUSIMU
@enepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTENbHOrO  CTaHJapTa OCHOBHOTO  OOILEro
oOpasoBanusi, yrBepxkacHHbIN [Ipukazom MunuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepannu ot 17.12.2010  Ne 1897 «O06 yrBepx)acHUU GeaepalbHOIO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOIO CTAaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs», Ha OCHOBE CJECAYIOIIHUX
JIOKYMEHTOB M MaTe€pHAaJIOB:

3akona P® «O6 obOpazoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 Ne 273-
®3;

[Tpukaza Munnpocsemenuss Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOM
nepeyHe y4yeOHHMKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO MPH pealu3alii  HMEIOIINX
TOCYJapCTBEHHYIO  aKKpPEOUTALMI0 00pa3oBaTEeIbHBIX MPOTpaMM  HAdaJIbHOTO  OOMIEro,
OCHOBHOTO O0IIET0, CPEeTHEro 00IIero 00pa3oBaHUs»,

Ha OCHOBE €MHON KOHIEMIMU TMPEernojaBaHus MAaTEeMAaTHKW B OCHOBHOW IIKOJE,
pa3pabotannoit A. I.Mep3msakom, B. b. [Tononckum, M. C. Sxupom, 1. A. HomupoBckum —
aBTOpaMU y4eOHHKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM YCIIEXay;

Ha OCHOBE MpOTrpaMMbl MO KypcaM MaTematuku (5—6 xiaccel), anre6psr (7—9
Kyaccel), reomerpuu (7—9 kmaccsl) . ABtopel: A. I'. Mep3msk, B. b. Ilononckuii, M. C. Sxup,
E. B. byuko;

Ha OCHOBE aBTOpPCKOM mporpammbl non peaakuueit JI.C. Artanacsna «['eomerpust 7-
9 knacco».

W3ydyeHne MaTeMaTUKU HAPaBJICHO Ha JIOCTH)KEHUE CIIEAYIOIINX HeJIei:

v cucmemamuueckoe pazsumue ROHAMUA YUCIA, BHIPAOOTKA YMEHHI BBINOIHATH YCTHO
U IMMUCBMEHHO apI/I(l)MCTI/ILIeCKI/Ie I[GflCTBI/I?[ Haa 4YucCiiaMH, NCPEBOAUTL IMPAKTHUYCCKUC
3a/1a4y Ha S3bIK MAaTEMaTHKH;

n0020MOGKA yuauyuxca K U3y4eHHI0 CHCTEMaTHYECKUX KYPCOB alreOpbl U FeOMETPHH;

0671a0eHUe CUCMEMOIl MAMEMAMUYECKUX 3HAHUIL U yMeHull, HeOOXOIUMBIX JUIS

MNPpUMCHCHUA B HpaKTI/FIeCKOI\/JI ACATCIIBHOCTH, H3YUCHUA CMCKHBIX JUCHUILINH,

MPOJOIKEHHSI 00pa30BaHUs;

v unmennekmyanvnoe pazeumue, HOPMHUPOBAHHE KAYECTB JMIHOCTH, HEOOXOIUMBIX
YeNOBeKY Ui TIONHOIIEHHOM J>KM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX
MaTeMaTUIeCKOH ACATCIBHOCTH: ICHOCTH U TOYHOCTU MBICJIIN, KDUTUYHOCTU MBIIIJICHUA,
WHTYUIUU, JIOTUYECKOTO MBILUIEHUS, JJIEMEHTOB aNTOPUTMUYECKONW  KYJIbTYpBHI,
MIPOCTPAHCTBEHHBIX MPEJICTABIICHUM, CTTOCOOHOCTH K MPEOI0TICHUIO TPYTHOCTEH;

v’ (popmuposanue npedcmasnenuii 06 UnesIX U METOJAX MATEMATHKH KaK YHUBEPCAIBLHOTO
A3bIKA HAYKH U TEXHUKHU, CPEACTBA MOJACIIMPOBAHUA SIBIICHUHN U IIpOIECCOB;

v’ 6ocnumanue XyIbTYpbl JIMYHOCTH, OTHOINCHHS K MaTeMaruke Kak K 4YacTh
00111e4YeTI0BEUeCKOM KYIbTYPhI, UTPAIOIel 0CoOYI0 POJib B OOIIIECTBEHHOM Pa3BUTHH.

AN

Cooepotcanue npozpammosl RPeOCHABIeHO C1e0YIOWUMU PA30eNAMU:

1. mosicHuTENBHAS 3aIMCKA

2. JIaHUPYEMBbIE PE3yNbTaThl OCBOCHUS YU€OHOTO MPEAMETA;

3. conepkanue y4eOHOTO IpeaIMeTa;

4. TemaTHyecKkoe IUIAHMPOBAHME C yKa3aHUEM KOJIMYECTBAa 4YacoB, OTBOAMMBIX Ha
OCBOCHHE KaXJI0i TeMBI, C y4€TOM pabodell mporpaMMbl BOCIIUTAHUSI.

Mecmo Kypca ¢ yuebnom niane
Ha usyuyenue npeamera «Matematuka» Boiaensiercsa 175 gacos B rox B 5 kiacce,105

qacoB B I'oJ] B 6 KJiacce.



Ha u3yuenue npenmera «Anredpa» Boensercs 105 gacos B rox B 7 kiacce, 105 yacos
B rox B 8 kiacce, 102 yaca B rog B 9 kiacce.

Ha u3yuenue npenmera «I'eomerpus» Boiaenserca 70 yacos B roj B 7 kiacce, 70 yacoB
B o1 B 8 KJacce, 68 yacoB B rox B 9 kiacce.

ITnanupyemoie pesynomambol
JIn4yHOCTHBIE pe3yIbTaThI:
1) BocnuTaHMEe POCCUMCKOM TIpakJaHCKOM MAEHTUYHOCTH: NATPUOTH3MA, YBAKEHUS K
OtedecTBy, 0OCO3HAHME BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;
2) OTBETCTBEHHOE OTHOIIEHHE K YUYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K OOYUYEHHIO U [TO3HAHUIO;
3) oco3HaHHBIN BBIOOP U MOCTPOEHUE AabHEHIEH MHANBUAYAIBHOW TPAeKTOPHUH 00pa30BaHUs
Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuil U Npo(ecCHOHAIBHBIX MPEANOYTeHUN ¢ y4yéToMm
YCTOMYUBBIX TO3HABATEILHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHHUS YBAKUTECIHHOTO
OTHOLICHHUS K TPYZy, PA3BUTHUE OIBITA YU4aCTHS B COLMAIBHO 3HAYUMOM TPYAE;
4) yMeHHe KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUEOHOM U MaTEMaTUUECKOM EATEIbHOCTH;
5) KPUTUYHOCTb MBILIUICHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPH pPELICHUU
MaTeMaTUYECKUX 3a/a4.
MeranpeamMeTHbie pe3yJbTaThl:

1) yMeHHE caMOCTOSATEIBHO ONPEILIIATH [N CBOCTO OOYUYCHHSI, CTAaBUTh U (DOPMYIIHPOBATH JIJIs
ceOs HOBbIE 3ajauu B yu&be, pa3BUBaTb MOTHBBl M MHTEpEChl CBOEW I103HaBaTEIbHOMN
JeSITEIIbHOCTH;
2) yMeHHe COOTHOCUTb CBOM JEHCTBHUS C IUIAHUPYEMBIMU pE3yJbTaTaMM, OCYLIECTBISATh
KOHTPOJIb CBOEH JEATEIFHOCTH B TPOIECCE JOCTHIKCHHS Pe3ybTara, OMPEIesiTh CIIOCOOBI
JeMcTBUI B paMKax HPEeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYallUEH;
3) yMeHue ompenenaTh IOHATUSA, CO3/laBaThb OOOOIIEHUsS, YCTaHABIMBATh AaHAJOIMH,
KJIaCCU(UIIUPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JUTsl KilacCu(UKaLH;
4) ymeHMe yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PaCCyXkJIEHHE,
YMO3aK/II04eHre (MHAYKTUBHOE, IEYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOIBI;
5)  pa3BUTHE  KOMIIETEHTHOCTM B  00JacTM  HCHOJB30BaHHUA  HMH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIA;
6) mepBOHaYaJIbHbIE MPEACTABICHUS 00 UAEIX U O METO/IaX MaTeMaTUKH Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB;
7) yMeHue BHJEThb MaTeMaTHUYECKyIO 3aJauyy B KOHTEKCTE MPOOJIEMHOM CUTYyallMd B JIPYTHX
JUCIUIINHAX, B OKPYXKaIOIIEeH XKU3HU;
8) yMeHHe HaxOJUTh B PA3IMYHBIX MCTOYHUKAX HH(OpMAINIO, HEOOXOAUMYIO AJIS PELICHUS
MaTeMaTUYeCKUX MpoOieM, W MpPEJCTaBIsATh €€ B MOHSITHON (opme, MpUHUMAThH pEIIeHUE B
YCIIOBUSAX HEMOJHON WIJIM U30BITOYHOM, TOYHOIN MM BEPOSATHOCTHON MH(OpMAaLIUY;
9) yMeHue moHMMaTh M HCIOJB30BAaTh MaTeMaTHYECKUE CPEACTBA HArJIIIHOCTU (Tpadukw,
TaOIUIIBI, CXeMBbI U Jp.) IS WIUTIOCTPALMU, MHTEPIIPETAIH, apTyMEHTaIUH;
10) ymeHue BBIABUTATh THUIIOTE3bl MPH PEIICHWU 3a7aud, MOHMMAaTh HEOOXOAUMOCTh HX
IIPOBEPKU;
11) noHMMaHWEe CYIIHOCTH alrOPUTMHUYECKUX NpPEANUcaHuii M yMeHue JeicTBOBaTh B
COOTBETCTBUH C MPEAJIOKEHHBIM aJITOPUTMOM
12) ymeHue MpOBOMTH JIOTHYECKHE 0OOCHOBAHUS, TOKAa3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKIECHUM.

IIpeaMeTHbIe pe3yabTAaThl OCBOCHUS YUeOHOr0 nmpeamera «MaTtemaTuka»
1) BBIMIOJIHATH YCTHO CJIOXKEHUE, BHIUMUTAHUE, YMHOKEHUE U JIeJIEHUE OJIHO3HAUHBIX, JIBY3HAUHBIX

W TPEX3HAYHBIX YHCENI B CIIy4asX, CBOJUMBIX K AcHCTBUAM B mpenenax 100 (B ToMm uucie c
HYJIEM U 4ucioM 1)



2) BBIYUCIATH 3HAUCHHE YHCIIOBOTO BBIpAXKEHUS (coaeprkariero 2—3 apupmMeTudeckux AeHCTBHS,
€O cKoOKamMu U 6e3 CKOOOK)

3) pemath apudmMeTndecKuM criocodbom (B 1-2 neiicTBus) yueOHbIE 3a1aUu U 3a]]a91, CBSI3aHHbBIE
C TIOBCETHEBHOM KU3HBIO

4) ynTaTh, 3aMKUCHIBATH U CPABHUBATH BEJIIMYMHBI (Maccy, BpeMs, IJIUHY, IJIOIIAb, CKOPOCTH),
UCIOJIB3YSl OCHOBHBIE €AMHUIIBI U3MEPEHHSI BEIMYMH U COOTHOLLIEHUS MEXTy HUMU

5)ymenue paboTtarh ¢ TaOnMIAMH, CXeMaMHd, rpadukaMu AuarpamMmMamu. UWTaTh HECIOKHBIC
rOTOBBIE TA0JIUIIBI, CPABHUBATH U 00001IaTh HHPOPMAIIHIO

6) oBJIaZIEHHE OCHOBAMH JIOTHYECKOI'0 U AJITOPUTMHUECKOTO MBILUICHHUS.

7) OMKCHIBATh B3aUMHOE PACIIOI0KEHHE MPEJAMETOB B TPOCTPAHCTBE U HA MJIOCKOCTH

8) pasBuTMe yMeHHH paboTaTh C y4eOHBIM MAaTEMAaTUYECKHMM TEKCTOM (aHAJTU3UPOBATh,
U3BJIEKATh HEOOXOAUMYI0 HWH(GOpPMAIMIO), TOYHO U TPAMOTHO BBIPAKAaTh CBOU MBICIH
NPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CHMBOJHMKH, HMPOBOJUTH KIACCHU(PUKAIHH,
JIOTHYeCKre 000CHOBAHMS,

9) Bnagenne 6a30BBIM MOHSATHITHBIM aIlIapaTOM IO OCHOBHBIM pa3zeiiaM COJepKaHMs,

10) BriajgeHWe MNPaKTUYECKH 3HAYMMBIMHU MATEMATUYECKUMHU YMEHUSMU W HaBBIKAMH, HX
IPUMEHEHHE K PELIEHUI0 MaTeMaTUYeCKUX M HeMaTeMaTHMYeCKMX 3aJad, IpearoJiararoliee
YMEHHUS:

* BBINOJHATH BBIYMCICHHUA C HATYPaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH H JICCITHYHBIMHU
IpOOSIMU, TOJOKUTETBHBIMUA U OTPUIIATEILHBIMH YHCIIAMU;

* pemaTh TEKCTOBBIC 33/Ja4d apH(PMETHYECKUM CIIOCOOOM W C TOMOIIBIO COCTaBICHHS W
pelleHus: ypaBHEHU;

* n300pakaTh GUTypHl HA TUIOCKOCTH;

* HCIIOJIB30BATh FEOMETPHUUECKUI S3BIK JUIsI OMUCAHUSI IPEAMETOB OKPY)KAIOIIET0 MUPA;

* U3MEPSTH UIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, BEIYUCISATH IJIOMIAIU U 00BEMBI UTyp;

* pacrio3HaBaTh U U300paXxaTh PaBHbIE U CUMMETPUYHBIE (PUTYPBI;

* IPOBOJINTH HECIIOKHBIE TIPAKTUIECKHUE BEIYUCIICHHSI C TPOIIEHTAMH, HCITOB30BaTh MPUKHUIKY
OLIEHKY; BBITIOJHATh HEOOXOIUMbIE U3MEPEHMUS;

* HCIOJIb30BaTh OYKBEHHYIO CHMBOJIUKY [UJISi 3aluCH  OOMIUX YyTBEpXKIEHUH, GHopmyd,
BBIPAKECHUM, YPABHEHUH;

* CTPOUTH Ha KOOPJMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAWHATaM, OIpPEAEsATh
KOOP/IMHATHI TOYEK;

* YUTAaTh M HCIOJB30BaTh WHGOPMAINIO, TPEACTABICHHYIO B BHJE TaOJHUIBI, JWAarpaMMbI
(cTonmbuaToit UM KpyroBoit), B rpagMuecKoM BUJIE;

* pemarh npocTeinre KOMOMHATOPHBIE 331a4u IEpeOOPOM BO3ZMOKHBIX BAPUAHTOB.

I1o oxoHYAaHMHU M3YYEHHUS Kypca YYALUMHCH HAYYUTCH:

* IOHUMATh OCOOEHHOCTHU JAECSITUYHOU CUCTEMBI CUHCIICHUS;

* MCIOJIb30BATh MOHATHS, CBA3aHHBIE C JEIMMOCTBIO HATYPAJIbHBIX YHCEIT;

* BBIpa)KaTh YUCIIa B SKBUBAJICHTHBIX (OpPMax, BBIOMpas HanOoJiee MOAXOSIIYI0 B 3aBHCUMOCTH
OT KOHKPETHO! CUTYyalluu;

* CPaBHHBATH ¥ YIIOPSIOYUBATH PAIIMOHABFHBIC YUCIIA;

* BBITMIOJIHATD BBIYUCIEHHS C PAllMOHAIBHBIMU YHCIAMHU, COUETasl YCTHbIE U TUCbMEHHBIE TIPUEMBI
BBIYUCIICHUH, TPUMEHSATH KaJIbKYISATOD;

* HCIIONB30BaTh TMOHATHUS W YMEHHs, CBA3aHHbIE C MPOMOPIHOHAIBHOCTHIO BEIUYHH,
IPOLEHTaMH, B XOJ€ pELICHUS MaTeMaTHYeCKHX 3aJad M 3aJad HU3 CMEXHBIX IPEIMETOB,
BBINOJIHATH HECIIOKHbIE TPAKTUYECKHE PACUETHI,

* aHANM3UpPOBaTh TIpadUKU 3aBUCUMOCTEH MEXAYy BeIWYMHAMH (paccTosiHUE, BpeMms,
TeMIeparypa u T. II.).

Yyammiicst MOJy4YUT BO3MOKHOCTD:

* MIO3HAKOMUTHCS C O3MLIMOHHBIMUA CUCTEMaMH CYHMCIICHUSI C OCHOBAaHUSMH, OTIMYHBIMU OT 10;

* YIIyOUTh U pa3BUTh MPEACTABICHUS O HATYypaJIbHBIX YHCIIaX U CBOMCTBAaX JEIMMOCTH;



* HAYYUTHCSI MCIOJI30BaTh MPUEMBI, PAIlMOHATU3UPYIOIINE BBIYUCICHHS, TPHOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYUCIICHHSI, BRIOUPAst TIOIXOSAIIHIA JJIsi CHTYalllu CII0CO0.

YucioBble 1 OyKBEeHHbIE

Ilo okoHuaHuU U3YYeHUs KYpCa YUaAuUics HayYumcsi.

* BBITIOJIHSTD ONEPALUHU C YMCIAOBBIMH BBIPAKCHUSIMU;

* BBINOJHATH TPeoOpa3oBaHMsi OYKBEHHBIX BBIPAXKCHUN (pacKphiTHE CKOOOK, TpPUBEICHUE
MOJIOOHBIX CIaraeMbIX);

* pemaTh JUHEWHBIC YPaBHEHUs, pEIIaTh TEKCTOBBIC 3a/1a41 AJITeOpandecKUM METOOM.
Yuawuiica nonyuum 6o3moarcnocmo:

* pa3BUThH MPEICTABICHIS O OYKBEHHBIX BRIPAKEHUSIX U HX MPEOOPA30BAHMSAX;

* OBJIQJICTh CIEIUAIBHBIMU MPUEMAMU PEUICHUS YpaBHEHHWH, MPUMEHSATh anmapaT ypaBHEHUH
JUTSL PEIICHUSI KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a]1a4.

I'eomeTpuueckue GpUrypsl.

Ilo okonuanuu u3yueHuss Kypca yuawuiics Hayyumcsi:

* pacro3HaBaTh HAa YEPTEKAX, PHUCYHKAX, MOJEISIX M B OKPYKAIOMEM MHPE IUIOCKHE W
POCTPAHCTBEHHBIC TE€OMETPUYECKHIE (DUTYPBI M UX JIIEMEHTHI;

* CTPOUTH YIJIBI, OMIPENIEIATh UX TPATYCHYIO MEpY;

* pacno3HaBaTh M H300pakaTb pa3BEPTKH KyOa, MPSIMOYrOJIbHOTO Mapajuieienuea,
NPaBUIBHON MUPAMU/IBL;

* ONPECIATH 10 JIUHEHHBIM pa3MepaM pa3BEPTKU (DUTYpPhI TUHEHHBIC pa3Mepbl caMoil PUTyphl U
Ha000poT;

* BBIYUCIIATH 00BEM IPSMOYTOJIBHOTO MapajuieyienuIeia u Kyoa.

Yuawuiica nonyuum 6o3mosrcnocmo:

* HayYUTHCS BBIUUCIIATH 00BEM MPOCTPAHCTBEHHBIX TCOMETPUUCCKUX (PHUTYP, COCTABICHHBIX M3
MIPSIMOYTOJIBHBIX MapalICIICITUTIC/IOB;

* YIIyOUTh U pa3BUTh MPEACTABICHUS O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX;

* HAYYHUTHCS IPUMCHSITH MOHATHE Pa3BEPTKHU IS BBITIOTHCHHSI TPAKTHICCKUX PACUETOB.
DJIeMEeHThI CTATHCTUKH

I1o okonuanuu uzyuenus Kypca y4awuiics Hay4umcs:

* HCIIOJIB30BATh MPOCTEHIIINE CITOCOOBI IPECTABICHUS U aHAIN3a CTATUCTUUECKUX JaHHBIX;

* pemrath KOMOMHATOPHBIE 33191 Ha HAXOXKJCHUE KOJTNYeCTBAa 00BEKTOB MIJIM KOMOMHAIINH.
Yuawuiics nonywum 603moaucHocmu:

* IPUOOPECTH MEPBOHAYAIBHBIN OIBIT OPTaHM3ANWHA COOpa JAHHBIX MPH MPOBEJACHUU OMpPOCca
OOIIIECTBEHHOT'O MHEHUS, OCYIIECTBIISATh UX aHAIN3, MPEACTABIATh PE3YAbTAThl OMPOCa B BHUJIE
TaOJHIIBI, TUATPAMMBI;

* HAyYUThCS HEKOTOPHIM CICIIMAIBHBIM MIPHEMaM PEIICHUS] KOMOMHATOPHBIX 3a]1a4.

IIpenmeTrHble pe3yabTaThl HpeaMeTa «Aaredpa»

1. pa3BuTHe mpeACTaBIEHUI O YHCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JEHCTBUTEILHBIX YUCEIT.

2. pa3BUTHE YMEHUI NMPUMEHATh U3yUCHHbIE MOHATHUS, PE3YIbTAThl, METOABI IS 3a/1a4

MPaKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCITUTLTNH.

(dbopMHpOBaHUE MPEACTaBIECHUI O MPOCTEHIINX BEPOSTHOCTHBIX MOJIEIISX.

4. pa3BUTHE YMEHHUS TPHUMEHSITh W3yUCHHBIC TIIOHSTHSA, pPE3YNIbTaThl, METOIbI JUIS
pelieHus 3ajad MPaKTHYECKOTo XapakTepa, YMEHHUH MOJAEIHpPOBAaTh pealbHbIe
CUTYaIlMX Ha SI3bIKE alNreOphl, UCCIIEI0BATh MOCTPOSHHBIE MOJIEITH C HCITOJIb30BAaHHEM
ammapara ajnreOpsbl.

5. oBiazeHne cucTeMOW (QYHKIMOHAIBHBIX MOHATHH, Pa3BUTHE YMEHUS HCIIOJH30BaTh
(GyHKIMOHATBHO-TpapUUecKre MPeACTaBICHHS.

6. oBiazeHUe NpUEMAMU pEIICHUS YPaBHEHHI, CUCTEM YpaBHEHUH.

7. ymeHue paboTaTh C MAaTEMaTUYECKUM TEKCTOM (CTPYKTYpPHPOBAHUE, U3BJICUECHUE
HEe0OX0oaMMOM HH(POPMAIINH ), TOYHO U TPAMOTHO BBIpaKaTh CBOM MBICIIH B YCTHOU U

w



HHCBMCHHOﬁ pqu/I, HpI/IMeHHH MaTeMaTI/I‘IeCKYIO TepMI/IHOHOFI/IIO 148 CI/IMBOJII/IKy,
UCIIOJIb30BaTh Pa3IHYHBIC SI3bIKM MATEMAaTUKHU (CJIOBECHBIN, CHMBOJIUYECKHUH,
rpaduueckuii), 000CHOBBIBATH CYXKJICHUS, POBOIUTH KIacCU(PHUKAIIIO, TOKA3HIBAThH
MaTeMaTHYECKUE YTBEPIKICHUS;

8. BJIAICHUC 6a3OBBIM HOHSITI/IﬁHBIM aHHapaTOM: HUMECTH HpeIICTaBJIeHI/Ie O 4YHCIIC,
BJIaJICHHE CHMBOJIBHBIM SI3BIKOM ajreOpbl, 3HAHHE DJIEMEHTAPHBIX (YHKIIMOHAIBHBIX
3aBHCUMOCTEH, (OPMHUPOBAHUE TIPEACTABICHUN O CTATUCTUYCCKUX 3aKOHOMEPHOCTSX
B peaJbHOM MHPE H O Pa3IMYHBIX CII0CO0aX HMX H3- yUCHHs, 00 OCOOCHHOCTSIX
BBIBOJIOB U HpOFHO3OB, HOCAIIUX BepOSITHOCTHBIfI xapaKTep;

9. yMeHHE BBIOJHATH alreOpandeckre MpeoOpa3oBaHMs PAIHOHAIBHBIX BhIPAKEHUH,
HpI/IMeHSITb nux 1Jjs peHleHI/ISI y‘-Ie6HBIX MAaTeMaTU4YCCKUX 3aJad MW 3a[ay,
BO3HHUKAIOIINX B CMEKHBIX YIEOHBIX MMPEIMETAX;

10. ymeHHe TOJNB30BAThCS MAaTEMaTHYECKHUMH  (OpMyJIaMH U CaMOCTOSITEILHO
COCTaBJISITh (POPMYJIbI 3aBHCUMOCTEH MEXIy BEIHYMHAMH Ha OCHOBE O00OOIICHUS
YaCTHBIX cnyqaeB 158 3KCHepI/IMCHTa;

11. yMeHue pemiath JHMHEHHbIE M KBAJpaTHbIC ypaBHEHHS M HEPABEHCTBA, a TaKXKe
HpI/IBOI[I/IMI)IG K HUM ypaBHCHI/IH, HepaBeHCTBa, CHUCTEMBI, HpI/IMerlTB I‘pa(bl/lquKI/Ie
IpPEJICTABICHUS JJIsl PEIICHUS M HCCICIOBAHUS YpAaBHEHUI, HEPABCHCTB, CHCTEM;
HpI/IMCHFITI) HOJIyLIeHHI)Ie YMGHI/UI JJI peIHeHI/IFI 3aJa4 M3 MAaTr€MaTuKH, CMCKHBIX
PEIMETOB, IPAKTHKH,

12. oBnanmenuwe cucreMod (QYHKUMOHATBHBIX MOHSATHH, (YHKIHMOHAIBHBIM S3BIKOM H
CHMBOJIUKOW, YMEHHE CTPOUTh TIpaduku (GYHKIUHA, ONKMCHIBATH WX CBOMCTBA,
UCIIONIb30BaTh  (PYHKIMOHAIBHO-TPAPUIECKUE TIPEACTABICHUS JUIS ONHCAHUS W
aHallM3a MaTeMaTHYECKHUX 3aa4 M PeaabHbIX 3aBUCUMOCTEIH;

13. oBnajieHue OCHOBHBIMH CIOCOOAMH TPEJACTABICHHS W aHalW3a CTATHCTHYECKUX
JAHHBIX;

14. ymenue pemarb 3aJaud Ha HAXOXJAEHHWE YacTOTbl M BEPOSITHOCTH CIy4YalHBIX
COOBITHI;

15. ymeHue NpUMEHSATh W3YYECHHBIE MOHSTHS, PE3YIbTaTbl U METOJABI NMpPH PELICHUU
3aJa4 M3 Pas3IMuYHBIX pa3lelioB Kypca, B TOM YHCIIE 3ajad, HE CBOJIIUXCS K
HeHOCpeI{CTBeHHOMy HpI/IMCHeHI/IIO N3BECCTHBIX a.TIFOpI/ITMOB

BbinmyckHUK HayumMTCS:

Tema: PanoHaJibHbIE YHCJIA

1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMbI CUMCIICHHUS;

2) B1ageTh MOHATUSAMH, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYpPaJIbHbIX YHCET;

3) BbIpaxkaTh YHMCIIa B SKBUBAJICHTHBIX (hopMax, BbIOMpas HaumOojee MOAXOASIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;

4) cpaBHUBATh U YIOPSA0OYMBATH pallMOHAIbHBIE YHCIIA;

5) BBIMOJIHATH BBIYUCIICHUS C PAlMOHAIBHBIMU YUCIIAMU, COYETasl yCTHBIE U MHChbMEHHbIE
NpUEMBI  BBIYMCIIEHUH, TPUMEHSTh KaJIbKYJISATOD;

6) MCHOJb30BaTh MOHATHUS U YMEHMS, CBA3aHHBIE C MPOMOPLUOHATBHOCTBIO BEJIMYMH,
MPOLIEHTAMH B XOJI€ PEIIeHHs MaTeMaTUYECKUX 3a]1ad U 3a7a4 U3 CMEXKHBIX MPEIMETOB,
BBITIOJHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

BuinyckHux noayuum 603MONCHOCb:

7) MO3HAKOMHTHCS C TIO3UIIMOHHBIMU CUCTEMaMHU UCYMCIICHUS! OCHOBAHUSIMH, OTINYHBIMH
ot 10;

8) yriyOuTh 1 pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YMCIAX U CBOWCTBAX JEITUMOCTH;

9) Hay4YHThCS HCIIONB30BATh MPUEMBI, PAIIMOHAIU3UPYIOIINE BBIYHCICHHS, TIPHOOPECTH
MIPUBBIYKY KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOMPAs MOAXOIAIINN TSI CUTYAIH CIIOCO0.

Tema: JleiicTBUTEIbHBIE YK CJIA

1) ncnonp30BaTh HavaJIbHBIE IPEICTABICHNS O MHOXKECTBE JIEHCTBUTENIBHBIX YUCET;



1)

2) BnaieTh MOHATHEM KBaJIpaTHOI'O KOPHSI, IPUMEHSTH €0 B BHIYUCICHUSIX.

Buinyckuux nonyuum 603mModicHOCmb.!

3) pa3BUTh NPEACTABICHHE O YUCIE W YUCIOBBIX CHUCTEMax OT HATYPAIbHBIX JIO
JEHCTBUTEIBHBIX YHCET; O POJIM BBIYMCIECHUHN B YEIOBEYECKOM PAKTUKE;

4) pa3BUTh M YIJIYOUTh 3HAHHS O JCCATHYHOM 3alUCH JICHCTBUTEIBHBIX YHCEI
(mepuoauYecKre U HEMEePHUOIUUECKHE IPOOH).

Tema: U3mepenusi, npuodInKeHHs], OLEHKH

UCIOJIb30BAaTh B XOJE€ PEIICHUS 3aJad dJIEMEHTApHbIC IIPEICTaBICHHS, CBSI3aHHBIC
npUOIMKEHHBIMYA 3HAYEHUSIMU BEJTUYMH.

Buinyckuux nonyuum 603mModicHOCmb.!

2) NOHATH, 4YTO YHUCIIOBBIE JAHHBIE, KOTOPBIE HCIOJB3YIOTCS ISl XapaKTEPUCTUKU
00BEKTOB OKPYXKAIOLIEr0 MUPA, SIBJISAIOTCS PEUMYLIECTBEHHO NPUOIMKEHHBIMH, YTO 110
3aMUCH MPUONMKEHHBIX 3HAYCHUH, COJEpKAIIUuXcs B WH(POPMAIMOHHBIX HMCTOYHHKAX,
MO’KHO CYJUTb O IOTPELIHOCTH MPUOIHKEHHUS;

3) MOHATH, YTO TMOTPEIIHOCTh PEe3yJbTaTa BBIYMCICHHN JOJDKHA OBITh COM3MEpPHMa C
MOTPEIIHOCTBIO UCXOHBIX JaHHBIX.

Tema: Anredpandyeckue BbIpaKeHHs

1) BrnaseTes MOHATHSMHU «TOXJIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHUE», pellaTh
3aJ1auu, cojieprkalie OyKBeHHbIE JaHHbIE; pa00TaTh ¢ GopMylaMu;

2) BBINOJHATH NPeoOpa3OBaHMs BBIPAKEHUH, COAEP)KAILUX CTEHEHU C LEJIbIMU
MIOKAa3aTeIsIMU U KBaApaTHbIE KOPHH;

3) BBINOJHATH TOXKIECTBEHHbIE MPE0OPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE
IIpaBWJI JEHCTBUM HaJl MHOIOWIEHAMU U allre0pandyecKuMU Jpo0siMu;

4) BBINOJIHATH Pa3I0kKEHUE MHOTOUJICHOB HA MHOXKHUTEIH.

Buinycknux nonyuum 603mMoxcHOCMb.!

5) Hay4uThCS BHIMOJHITH MHOTOIIArOBbIE MPe0Opa30BaHUs PAllMOHAIBHBIX BBIPAXKEHUH,
MIPUMEHSIS IIUPOKUI HabOop cr1oco0OB U MPUEMOB;

6) TpPUMEHATHh TOXKIECCTBEHHbIE MPEOOpa3oBaHMs JUIsl pEIleHHs 3a7ad M3 Pa3IMuHBIX
pasnenoB Kypca (Hampumep, Ui HaXOXKACHHsSI HauOOJbIIEro/HaMMEHbBIIEro 3HAYEeHUS
BBIPKCHHS).

Tema: YpaBHenust

1) pemarbs OCHOBHBIE BU/bI pallMOHAIBHBIX YPaBHEHUH ¢ OJHOW MEepeMEeHHOMH, CHUCTEMbI
JIBYX ypaBHEHUH C IByMs TIEpEMEHHBIMU;

2) NOHUMaTh YpaBHEHHME KaK BAXKHEHMIIYI0O MaTeMaTHYECKYI0 MOJENb JJs ONMUCAHUS U
U3Y4YEHUsS] Pa3HOOOpA3HbIX pealbHBIX CHUTyallMd, pemaTb TEKCTOBBIE 3aJlaud
anreOpandeckuM METOOM;

3) npuMeHATb TrpaduuecKkue MpeICTaBICHHUs s HUCCIEIOBAHUS  YpaBHEHMI,
HCCIIEIOBaHMS U PEIICHUS CUCTEM YPAaBHEHUH C ABYMs [IEPEMEHHBIMH.

Boinycknuk noayuum 603MOHNCHOCMb:

4) oBmazeTh CHENUATbHBIMH TpUEMAMU pElICHHUs YPaBHEHUH M CHCTEM YypaBHEHM;
YBEPEHHO NPUMEHATh anmaparT ypaBHEHUH aJs pelleHHs pa3HoOOpa3HBbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX

MPEeIMETOB, MPAKTUKH.

Tema: HepaBencra

1) moHuMaTh U MPUMEHSTh TEPMUHOJOTHUIO M CHMBOJIUKY, CBSI3aHHBIE C OTHOIIEHHEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

2) pewmaTh JIMHEWHbIE HEpPABEHCTBA C OJIHON MEpEeMEHHOW W UX CUCTEMBI; pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OTMIOPOI Ha rpauuecKue MpeICTaBICHUS;

3) NpuUMEHATh annapar HepaBEeHCTB Ul PELICHU 3ajad U3 pa3IMuHbIX pa3zesioB Kypca.
Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:



4) pazHOOOpa3HbIM mpuéMaM J0Ka3aTeJIbCTBA HEPABEHCTB;, YBEPCHHO IPHMEHSTH
annapar HEpaBEeHCTB I PELICHMs] pa3HOOOpa3HBIX MaTeMaTHMUYECKUX 3ajad M 3aj1ad U3
CMEKHBIX

IIPEIMETOB, IPAKTUKH;

5) mpumeHsTh TpaduUYecKue MPEACTABICHUS Ul WCCICIOBAaHHS HEPABEHCTB, CHCTEM
HEPaBEHCTB, CoepKaluX OyKBEHHbIC KOI(DPHUITUEHTHI.

Tema: OcHoBHBIe NOHATHSA. YHCI0BBIE QYHKIIUT

1) noHumMaTb M UCHOJNB30BaTh (YHKUMOHAJbHBIE IOHATUA U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);

2) crtpouth rpaduKd 3JIEMEHTApHbIX (YHKIMH; HCCIeqoBaTh CBOWCTBA YHCIIOBBIX
(GyHKIMN HAa OCHOBE M3Y4EHUS TIOBEACHUS UX TPa(HKOB;

3) noHumarh (QYHKLUHIO KaK BaXXHEHIIYH0 MaTeMaTH4YeCKyl0 MOJENb Ul ONHCAHMS
MPOIIECCOB U SIBJICHUU OKPY)KAIOLIETO MHpA, MPUMEHSTH (PYHKIIMOHAIBHBIA SI3BIK IS
OIMCAaHMS U MCCIEeI0OBAaHUS 3aBUCUMOCTEH MEX Ty (PU3HYECKMMHU BEIIUYMHAMU.
Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

4) IPOBOJMTH MCCIICOBAHNUS, CBI3aHHBIC C U3yYCHHEM CBOWCTB (DYHKIHI, B TOM YHUCIIE C
WCTIOJB30BAHUEM KOMITBIOTEpA; Ha OCHOBE Tpa(HUKOB HM3YYCHHBIX (DYHKIHI CTPOUTH
Oosee croxkHbIe rpaduky (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTBIMU» TOUKAMHU T. 11.);

5) ucnonb30BaTh QYHKIMOHAIBHBIC TPEICTABICHUS U CBOMCTBA (DYHKIMIA JUIS PEIICHUSI
MaTEeMaTUYECKUX 3a7jad U3 pa3IMYHbIX Pa3/eoB Kypca.

Tema: YUncJioBble nocjie10BaTeIbHOCTH

1) moHMMAaTh M HCHOJb30BATH SI3bIK I1OCJEA0BATEIBHOCTEH (TEPMMHBI, CUMBOJIMYECKHUE
0003HauCHHUS ),

2) npuMeHATh (GOpMyJbl, CBSI3aHHBbIE C apU(METHUECKOW U TIeOMEeTPUYECKOil
MIpOrpeccusiMu, U anmnapar, copMUpPOBaHHBIN MPU U3YYEHUH IPYTHX pa3/ieloB Kypca, K
PELIEHNUIO 3a/1a4, B TOM YHCJIE KOHTEKCTOM U3 PEalbHON KU3HU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCAL:

3) pemiaTh KOMOWHHPOBAHHBIC 33/1a4d C MPUMEHEHHEM (OPMYJ N-TO WICHa M CYMMBI
MEPBBIX N WICHOB apu(PMETUYECKOM M IeOMETPUUYECKON MpPOrpeccHil, MpuUMeHss npu
9TOM amnmnapar ypaBHEHU! U HEPaBEHCTB;

4) moHMMATh apU(PMETHUYSCKYI0 U TEOMETPHUYCCKYIO MPOTPECCHH Kak (QYHKIIMU
HaTypaJbHOI'O AapryMEHTa; CBS3bIBaTh ApU(PMETUUYECKYI0 MPOTPECCUI0 C JMHEHHBIM
POCTOM, FEOMETPUUECKYIO — € IKCIIOHEHLIUATbHBIM POCTOM.

Tema: CraTucruka

BoeinyckHUK HayduTCs MCMOJIb30BaTh MPOCTEHIINE CIOCOObI MPEICTaBICHUS U aHAIU3a
CTaTUCTMYECKUX  JAaHHBIX. BulnycKHux  noayuum  603MOMCHOCMb — TPUOOpeCcTH
MepBOHAYANIbHBII OMBIT OpraHuM3aluu cOopa JaHHBIX TPU MPOBEIEHUH OIpoca
OOIIIECTBEHHOTO MHEHHUS, OCYILECTBIISATh UX aHAJIM3, MPEJICTABIATh PE3YyIbTaThl ONPOCa B
BU/JIE TAOIHIIBI, TUArPAMMBI.

Tema: Cinyqaiinbie coObiTus. BeposiTHOCTD

BbInyckHUK Hay4dUTCS HAaXOJUTh OTHOCHTEIbHYIO YacTOTY U BEPOSATHOCTH CIy4ailHOTro
COOBITHSL.

Buvinycknux  nonyuum 6803MOJCHOCMb TIPUOOPECTH OMBIT MPOBEACHUS CIIYYalHBIX
JKCIIEPUMEHTOB, B TOM 4YHCJI€ C TIOMOIIBIO KOMIBIOTEPHOTO MOJEINPOBAHMUS,
MHTEPIIPETAIMH UX PE3YJIbTATOB.

Tema: KomOnnaTopuka

BoeinyckHUK HayduTCsl pemarth KOMOMHATOPHBIE 3a/1a4l HA HAXO0XK/IEHHE YHclia 00bEKTOB
WIM KOMOMHALUWH. BbInyCKHUK NOIYYUM — 803MONCHOCMb HAYYUTHCA HEKOTOPBIM
CIeLMaIbHBIM ITpUEMaM peIIeH!s] KOMOMHATOPHBIX 3a1ad.

IIpenmeTHbIe pe3ybTaThl Npeamera «I'eomerpus»



1.

I'eomerpuueckue Gpurypsl
BeinmyckHUK Hay4uTCs:

- OnepupoBaTh NOHATHIMU F'€OMETPUUECKUX (DUTYD;

* U3BJIEKATh, HHTEPIIPETUPOBATH U MPE0OPa30BLIBATE HHPOPMALIUIO O TEOMETPHUECKUX
¢Gurypax, NpeAcTaBICHHYIO Ha YepTexkax;

- IPUMEHSATH JJIs1 pEIICHHs 3a/1a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX IIPUMEHEHUS
3aJlaHbl B ABHOH (popMe, a TakKe MPEeronaraeTcsi HECKOIbKO I1aroB PEeLIeHHUs;

© pelaTh 3a/1a4y Ha HaXOXJIEHHE TeOMETPHUUECKUX BEITHMYUH 110 00pa3aM Wi alropuTMam;
- (popMynupoBaTh CBOICTBA U MPU3HAKU QUTYP;

* JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

* BJIQJIETh CTaHAAPTHOH KiIacCUPUKALMEN TUNIOCKUX GUTyp (TPEyroJIbHUKOB U
YEThIPEXYTOJbHUKOB).

BbInycKHUK OJTyYUT BO3MOKHOCTD:

* HCTIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp TSl pelIeHHs TUIIOBBIX 3a]1a4,
BO3HHMKAIOIIHUX B CUTYAIUSX MTOBCEIHEBHOM KU3HU, 337]a4 MPAKTHYECKOTO COJEPIKAHMS;
* HCTIOJIb30BaTh CBOKMCTBA T€OMETPUYECKUX (PUTYp AJIs pelieHus 3aa4 IPaKTHUYECKOTO
XapaxkTepa ¥ 3a7a4 U3 CMEKHBIX JUCIUIUIMH.

OTHomeHunA

BrinmyckHuk Haydurcs:

- OnepupoBaTh MOHSATHIMU: PABEHCTBO (UTYP, paBHBIC (GUTYPHI, PABEHCTBO TPEYTOJIHHUKOB,

NapajyIeIbHOCTh NPSIMBIX, IEPIEHIUKYIIPHOCTD MPAMBIX, YIJIbl MEXAY MPSMBIMH,

NEPIEHAUKYIIAP, HAKIIOHHAS, ITPOCKIU.

BBIITyCKHUK TOJIyYUT BO3MOKHOCTb:

* ICIIOJI30BaTh OTHOLIEHUS Ul PELICHUS 3a/1a4, BOSHUKAKOLUX B PEAJIbHOMN )KU3HU.

HN3mepenus ¥ BbIYUCICHUS

BrinmyckHuK Haydures:

* BBINIOJIHATH U3MEPEHUE MJIMH, PACCTOSHUM, BEJIMYUH YIII0B C IIOMOIIBIO HHCTPYMEHTOB JIs

WU3MEPEHUM JUTUH U YIJIOB;

BBIITyCKHUK TOJIy4UT BO3MOKHOCTb:

* BBIYHCIIATH PACCTOSIHUS HA MECTHOCTH B CTAH/IAPTHBIX CUTYALUAX;

- IPOBOJIUTH BBIUMCIICHUS Ha MECTHOCTH, PUMEHATH (POPMYIIBI IPH BBIYUCICHUSAX B

CMEXHBIX YU€OHBIX IIPEIMETAX, B OKPY-KAIOIIEH AeHCTBUTEILHOCTH.

I'eomeTpruyeckue nocTpoeHus

BrinmyckHuk Haydures:

- H300pasicamb munoevie naockue puzypolt u puzypol 6 npocmpancmee om pyKu u ¢

HOMOUWIBIO UHCMPYMEHM08;

* U300pakaTh TeOMeTpUUYECcKHe (PUTYPBI 110 TEKCTOBOMY U CUMBOJIBHOMY OMHUCAHUIO;

* CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CIIydasix;

* BBIIOJIHATH IIOCTPOCHHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEIBHBIE METOIBI IIOCTPOCHUS

IUPKYJIEM U JIMHEHKOW W MPOBOJIUTH MPOCTEHIITMENCCIIEIOBAHMS YUCIIA PEIICHU;

* U300pakaTh TUIIOBBIE TIIOCKHE (QUTYPHI U 00BEMHBIE Tela ¢ TOMOIBIO TPOCTEUIIINX

KOMITBIOTEPHBIX HUHCTPYMEHTOB.

BBINyCKHMK ITOJIYYUT BO3MOXKHOCTD:

* BBIIIOJIHATD MTPOCTEHIIINE TOCTPOCHUS Ha MECTHOCTH, HEOOXOIMMbIE B pEaJIbHOM JKU3HH;

* OLICHMBATh Pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIET0 MUPA.
OBJIaJICHUE TEOMETPUYECKUM S3bIKOM, (OPMUPOBAHHE CHUCTEMAaTHUYECKHX 3HAHUU O
IUIOCKUX (PUTypax U UX CBOMCTBAX, UCIOIb30BaHUE T€OMETPUUYECKUX TOHATHH | TEOPEM.
pa3BUTHE YMEHUN MOJEIUPOBATh pEabHbIE CUTYyAllMU HA S3bIKE F€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHYIO MOJEIIb C UCIIOJIB30BAHUEM I'€OMETPUYECKUX IOHATUI U TEOPEM, alrapara
anreopsol.



10.

pa3BI/ITI/Ie yMCHI/II>’I TOYHO H FpaMOTHO BBIpa)KaTI: CBOHU MBICIIL C HpI/IMeHeHI/ICM
MaTEeMaTHYECKOH TEPMUHOJIOTMHA W CUMBOJIMKH, TPOBOJIUTH KiIacCH(DHUKAIMK, JTOTHICCKHIE
000CHOBaHMS, TOKA3aTEIbCTBA.

OBJIaJiIcHUEC 0a30BbIM ITOHATHHHBIM armmapaToM II0 OCHOBHBIM pa3jieliaM COJCpIKaHHS,
Ipe/cTaBlICHHe 00 OCHOBHBIX HM3Yy4aeMBIX TOHATUAX (YHCIIO, TeoMeTpuueckas (urypa,
BEKTOP, KOOPJMHATHI) KaK BAXHEHIINX MATEMATHUYCCKUX MOJCIAX, IO3BOJISIOIINX
OIINChIBATh U I/ISYLIaTB peaJIBHbIe HpOL[GCCBI U SABJICHUS,

YMEHHE paboTaTh C TEOMETPUYCCKUM TEKCTOM (aHAJIU3UPOBATh, U3BJICKATh HEOOXOTUMYIO
UH(OPMALIKIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOM M MUCHbMEHHOW PEYH ¢
IPUMEHEHUEM MaTeMaTHYeCKOH TEPMHHOJIOTMM M CHMBOJIMKH, HMCIOJIb30BaTh Pa3IMUHbIC
SA3BIKU MaTE€MAaTUuKU, HpOBOZ[I/ITb KJIaCCI/I(bI/IKaI_[I/II/I, JIOTUYCCKHUEC 060CHOBaHI/I5I,
JTIOKA3aTeJIbCTBA MAaTEMATHYCCKHUX YTBEPIKICHUM;

OBJIAACHUEC HABbIKAMHA YCTHBIX, IIMCBbMCHHBIX, I/IHCTPYMGHTaHBHBIX BBIQHCHCHHﬁ;
OBJIAACHUC FCOMeTpI/I‘ICCKI/IM SA3BIKOM, YMGHI/IG HUCIIOJIB30BATh €r0 OJIsI OIIMCaHUus

IIPEAMETOB  OKPYXKAIOLIEro MHUpa, pa3sBUTUE IIPOCTPAHCTBEHHBIX IIPEACTABICHUN U
n300pa3uTeIbHBIX YMEHUI, IPUOOpEeTeHNEe HaBBIKOB T€OMETPHUECKUX 10~ CTPOCHUH;
YCBOGHHME CHUCTEMaTHMUYECKUX 3HAHUM O IUIOCKHUX (DUIypax M MX CBOWCTBAaX, a TakXe Ha
HalJIAIHOM YpOBHE MPOCTEHIIMX IIPOCTPAHCTBEHHBIX TelaX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUS O HUX JUIS PEILEHUs TEOMETPUYECKHUX U IIPAKTUYECKUX 3a]1a4;
YMEHUE H3MEpATh JIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, HCIIOJIB30BaTh (OPMYIBI IS
HAXOXKJCHUS IEPUMETPOB, TUIOMIAIeH 1 00bEMOB T€OMETPHUECKUX DUTYD;

YMEHUE NIPUMEHATh W3Y4YECHHBIC IIOHATHUSA, PE3yJbTAThl, METOJbI I DPELICHHs 3a1ad
[IPAKTUYECKOr0 XapakTepa M 3a7a4 M3 CMEXKHBIX AMCLUIUIMH C HUCIOJb30BAaHUEM IIpU
HE00XO0/IMMOCTH CIIPAaBOYHBIX MaTEpPHAJIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

BbinycKkHUK HayuMTCS:

Harasinnas reomerpus

1) pacrio3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJAEIISAX U B OKPYXKAIOLIEM MHUpE TUIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;

2) pacro3HaBaTh pa3BEPTKHU KyOa, MPSIMOYroJbHOTO Mapajiesenumnea, paBuiIbHON
NIUPAMUJIbI, HUIMHIPA U KOHYCA;

3) onpenensaTh N0 JMHEWHBIM pa3zMepam pa3BEPTKU (PUTyphI TMHEHHBIE pa3Mephl caMoi
¢burypsl u Ha0060poT;

4) BBIYUCIATH 00BEM MPSAMOYTOJIBHOTO MapalljiesienuIea.

Buinycknux noayuum 603mModCHOCMb:

5) BBIYUCISATE 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPUUYECCKUX (DUTYP, COCTABICHHBIX W3
IPSIMOYTOJIBHBIX NapaljIeIeIUuIE10B;

6) yriyOuTh U pa3BUTh MPEICTABICHHUS O IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (DUTYpaXx;
7) IPUMEHSTH TIOHSATUE Pa3BEPTKH IS BHITIOIHEHHUS TIPAKTUYECKUX PACUETOB.
I'eomerpuueckue Gpurypsl

Buinycknux nayuumcs:

1) nosIp30BaThCS A3BIKOM F€OMETPUH ISl OMTUCAHUS TPEAMETOB

OKpPY’KaroIllero MUpa 1 X B3aUMHOT'O PacIOJIOKEHUS;

2) pacro3HaBaTh U N300pakaTh Ha YEPTEKaxX U PUCYHKAaX Tr€OMETpUUYECKre PUTYpPbI U UX
KOH(UTypaIuu;

3) HaXOAWUTDH 3HAYEHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UXOTHOIICHHUS, IPATyCHYIO
mepy yrioB ot 0 1o 180°, mpumMeHsist onpeaeneHus, CBOMCTBA U MPU3HAKH (QUTYD U UX
JJIEMEHTOB,

oTHOEHHs HUryp (paBeHCTBO, MOA0OHNE, CHMMETPUH, TIOBOPOT, ApaJUICIbHbIN MEPEHOC);
4) onepupoBaTh C HAYATBHBIMU MOHATUAMU TPUTOHOMETPHUH U BBIIIOJIHATH JIEMEHTAPHbBIE
orepanuu HaJ QYHKIUSMH YTJIOB;



5) pemiaTh 331241 Ha T0OKA3aTEIbCTBO, ONMUPAsCh HA U3yUEHHBIE CBOICTBA (DUTYp U
OTHOLICHHUH MEXy HUMH U IPUMEHSsI H3YYCHHBIE METOABI JOKA3aTEIbCTB;

6) peliaTh HECJIOXKHBIE 3a/1a4K Ha IOCTPOECHUE, IIPUMEHSISI OCHOBHBIE aJITOPUTMBbI
IIOCTPOCHHUS C IOMOLIBIO LIUPKYJISL U TMHEUKHY;

7) pewmiaTth NpoCTENUIINE MNIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE.

Buinycknux nonyuum 603Mo*CHOCHb:

8) oBilaieTh METOIaMH PELICHUS 3a/1a4 Ha BBIYMCIICHHS U JI0OKA3aTeNIbCTBA: METOJIOM OT
IPOTUBHOT'0, METOZIOM MOA00MSI, METOAOM Iepedopa BApUAaHTOB U METOJIOM
F€OMETPUUYECKUX MECT TOYEK;

9) npuoOpecTH ONBIT HPHMEHEHHS areOpandeckoro ¥ TPUrOHOMETPUYECKOTO arapara 1
U IBUKEHUS NPU PELIEHUH T'€OMETPUUECKUX 3ajay;

10) oBnajeTh TPaAUIMOHHON CXEMOM pelIeHHUs 3a1a4 Ha IOCTPOCHHUE C TOMOIIIBIO
LUPKYJIS U JINHEUKU: aHAIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U UCCIICIOBAHHUE;

11) HayuuThCs peIaTh 3a/1a4l HA OCTPOCHUE METOJJOM F€OMETPHYECKOr0 MECTa TOYCK U
METOIOM IT0I00HS;

12) npuoOpecTH ONBIT UCCIICIOBAHKS CBOMCTB IUNIAHUMETPUYECKHX (DUTYD C TOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

13) npuoOpecTH OMBIT BBIOIHEHHUS TPOCKTOB 110 TeMaM: «['eoMeTpudeckue
peoOpa3oBaHus Ha TIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o popmyem.

HN3mepenne reoMeTpu4ecKuX BeJIHYHH

Buinycknux nayuumces:

1) ucnonb30BaTh CBOICTBA U3MEPEHUS JUIMH, IUIOLIAICH U YIJIOB P PEIIEHUH 33a]1a4 Ha
HAaxO0’KJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPY>KHOCTH, I'PalyCHOU
MEpbI

yria,

2) BBIYMCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCIIONB3YS (POPMYJIBI
JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPY>KHOCTH, (hOpMYJIbI IUIOIaneil puryp;

3) BBIUMCIATH IJIOUIAJM TPEYrOJIbHUKOB, NPSIMOYTOJBHUKOB, MapajljieorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPYKHOCTH, JAJIUHY YT OKPYXHOCTH;

5) pemathb 3a/a4d Ha JOKA3aTENIbCTBO C MCIOIb30BAaHUEM (DOPMYI JUTMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmya rutomaaeit puryp;

6) pewaTh NIPaKTHUYECKHUE 3a/lauM, CBSI3aHHBIE C HAXOXKJCHHUEM N€OMETPHUYECKHX BEITUYHMH
(Mcnosb3yst MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).

Buinycknux nonyuum 603Mo#CHOCHb:

7) BBIYMCIATH IUIOMIAH (HUTYpP, COCTABICHHBIX M3 JIBYX HIIH OOJiee MPSIMOYTOJIbHUKOB,
apajyIeJIorpaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOPA;

8) BBIYMCIATH TUIONMIATU MHOTOYTOJIBHHKOB, MCIIOJBb3Yysl OTHOILICHUS PAaBHOBEIMKOCTU U
PaBHOCOCTABJIIEHHOCTH;

9) npuoOpecTH ONMBIT MPUMEHEHHS aaredpandeckoro U TPUTOHOMETPHYECKOTO arnapara u
UJEN ABUKEHUS IIPU PELICHUH 33]1a4 Ha BBIYMCIIEHUE IO e MHOTOYT OJIbHUKOB.
Koopannartsl

Buinycknux nayuumces:

1) BBUMCIATH JUIMHY OTpe3Ka M0 KOOPAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPAMHATHI
CepeMHBI OTPE3KA;

2) UCNOJIb30BaTh KOOPAVHATHBIN METOA JUIsl U3YyYEHMS CBOMCTB IPSIMBIX U OKPYKHOCTEH.
Buinycknux nonyuum 603Mo#CHOCHb:

3) oBIaIeTh KOOPAWHATHBIM METOAOM PELICHUS 3a/1a4 Ha BBIYHCIICHHE U IOKA3aTeIbCTBO;
4) mpuoOpecTH ONBIT UCIOJIB30BAHUS KOMIBIOTEPHBIX MPOTPaMM JUIS aHAIN3a YaCTHBIX
CJIy4aeB B3aUMHOIO PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

5) mpuoOpecTH OIBIT BBINOIHEHHS TPOSKTOB Ha Temy «lIprMeHeHHe KOOpAWHATHOTO
METO/Ia MPU PELIEHUH 33/1a4 Ha BHIYMCIEHUE U JOKA3aTEIbCTBOY.



BekTops!

Buinycknux nayuumces:

1) onepupoBaTh C BEKTOpaMHU: HaXOAUTb CYMMY U Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
TEOMETPUYECKH, HAXOAUTH BEKTOP, PaBHBINA ITPOU3BEICHUIO 3alaHHOI0 BEKTOPA Ha YUCIIO;
2) HaxoAWUTh JUIsl BEKTOPOB, 3aJlaHHBIX KOOpAMHATAMU: JJIMHY BEKTOpa, KOOPAMHATHI
CYMMBI U pa3HOCTH JIByX M 0Oojee BEKTOpOB, KOOPAMHATHI NPOU3BEJCHMS BEKTOpa Ha
qucjo, IMNpUMCHAA IIpU HCOGXO[[I/IMOCTI/I COquaTeHBHBIﬁ, HepeMeCTI/ITeHBHHﬁ u
pacnpenenuTeNbHbIN 3aKOHBI;

3) BBIYMCIATH CKAJISPHOE MPOU3BEACHHE BEKTOPOB, HAXOAUTh YroJ MEXAYy BEKTOpaMH,
YCTaHABJIMBATh NEPIECHIUKYIAPHOCTD MPSIMBIX.

Buinycknux nonyuum 603MOMCHOCHb:

4) oBnageTh BEKTOPHBIM METOJIOM JUISl PELICHUS 33/1a4 Ha BHIYMCIICHUE U JIOKA3aTeNIbCTBO;
5) mpuoOpecTH OIBIT BHIMOJIHEHUS TIPOEKTOB Ha TeMy «[IprMeHeHHue BEKTOPHOTO METOa
IIPY PELICHNH 3a]a4 Ha BBIYUCIICHUE U 10Ka3aTeIbCTBOY.
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