Llayxanosa
Pyket
BepcHakoeBHa

AHnHomayusa K pabouum npozpammam npeomemos «Mamemamuray o *
oodyuaromuxca 5-6 knaccos, «Anzeopa», «l' eomempusn» 7-9 knaccoe

Paboune mnporpammbl mo mnpeameram «Marematuka» s oOyvaromiuxca 5-6
KJ1accoB, «Anrebpay, «['eomerpus» 7-9 KIacCOB COCTABIECHBI B COOTBETCTBUU C TPEOOBAHUSIMU
@DenepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTENbHOrO  CTaHJapTa OCHOBHOTO  OOILEro
oOpasoBanusi, yrBepxkacHHbIN [Ipukazom MunuctepcTBa oOpa3oBaHus W Hayku Poccuiickoit
Oenepanmu ot 17.12.2010  Ne 1897 «O06 yrBepx)acHUU (deaepalTbHOIO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOIO CTAaHJIapTa OCHOBHOTO OOIIEro oOpa3oBaHUs», Ha OCHOBE CJECAYIOIIHUX
JIOKYMEHTOB M MaTe€pHaJIOB:

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

[Tpukaza Munnpocsemenusi Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOM
nepeyHe y4yeOHHMKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO MPH pealu3aliil  HMEIOIINX
TOCYJapCTBEHHYIO  aKKpPEOUTALMI0 O00pa3oBaTEeIbHBIX MPOTpaMM  HAdaJIbHOTO  OOmIero,
OCHOBHOTO O0IIET0, CPEeTHEro 00IIero 00pa3oBaHUsY,

Ha OCHOBE €JIMHOM KOHIENIMM IpENnoJaBaHUs MaTEeMaTUKd B OCHOBHOM IIKOJE,
pazpabotannoit C.M. Hukonsckuii, M.K.Ilotamnos;

Ha OCHOBE MPOTpaMMBI MO KypcaM mareMaThku (5—6 kiaccer), anredpsr (7—9
Kiacchl), reomerpun (7—9 kimacesr) . ABropsl: C.M. Hukonbckuii, M.K.IToramnos;

Ha OCHOBE aBTOpCKoi mporpammbl non pepakuueit JI.C. ArtanacsHa «I['eomerpust 7-
9 knaccoi».

N3ydyeHrne MaTeMaTUKU HAIPaBICHO Ha TIOCTHKEHUE CIEAYIOLUX HeJIei:

v cucmemamuueckoe pazsumue ROHAMUA YUCIA, BHIPAOOTKA YMEHHI BBINOJIHATL YCTHO
U IMMUCBMEHHO apI/I(l)MCTI/ILIeCKI/Ie I[GflCTBI/I?[ Haa 4YucCiiaMH, NCPECBOAUTL ITPAKTUYCCKHEC
3a/1a4y Ha SI3bIK MAaTEMaTHKH;

n0020MoOGKa yuauyuxca K U3y4eHHI0 CHCTEMaTHYECKUX KypPCOB alreOpbl U FeOMETPUH;

0671a0eHUe CUCMEMOIl MAMEMAMUYECKUX 3HAHUIL U yMeHull, HeOOXOAUMBIX JUIS

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

MPOJOIKEHHSI 00pa30BaHUs;

v unmennekmyanvnoe pazeumue, HOPMHUPOBAHHE KAYECTB JIMIHOCTH, HEOOXOIMMBIX
YeNOBeKY Ui TIONHOIIEHHOM J>KU3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX
MaTeMaTHIeCKOHN ACATCIBHOCTH: AICHOCTH U TOYHOCTU MBICJIIN, KPUTUYHOCTU MBIIJICHUA,
WHTYUIUU, JIOTUYECKOIO MBIIIJIEHUS, OJEMEHTOB aJTOPUTMHYECKOW KYIbTYpHI,
MPOCTPAHCTBEHHBIX MPEJICTABIIEHN, CITOCOOHOCTH K MTPEOIOICHUIO TPYIHOCTEH;

v’ (popmuposanue npedcmagnenuii 06 UiesIX U METOJIAX MATEMATHKH KaK YHHBEPCAILHOTO
A3bIKA HAYKH U TEXHUKHU, CPEACTBA MOJACIIMPOBAHUSA SIBIICHUH U IIpOIECCOB;

v\ eocnumanue XyIbTYpbl JIMYHOCTH, OTHOIICHHS K MaTeMardke Kak K 4YacTh
00111e4YeTI0BEUeCKOM KYIbTYPHI, UTPAIoIIel 0CoOYI0 POJIb B OOIIIECTBEHHOM Pa3BUTHH.

AN

Cooepotcanue npozpammosl RPeOCHABIeHO CLe0YIOWUMU PA30ENaAMU:
1. nosicHuTEeNbHAS 3aMKCKa
2. JIaHUPYEMBbIE PE3yNbTaThl OCBOCHUSI YU€OHOTO MPEAMETA;
3. conepkanue y4eOHOTO IpeIMeTa;
4. TemaTHyeckoe IUIAHMPOBAHHME C yKa3aHUEM KOJIMYECTBAa 4YacoB, OTBOAMMBIX Ha
OCBOCHHE KaX O TEMBI.
Mecmo Kypca ¢ yuebnom naane
Ha u3yuyenue npeamera «Matematuka» Boiaensercsa 175 vacos B rog B 5 kiacce,105
qacoB B I'oJ] B 6 KJiacce.
Ha u3yuenue npenmera «Anredpay Boiaensiercs 105 gacos B rox B 7 kiacce, 105 yacos
B rox B 8 kiacce, 102 gyaca B rog B 9 kiacce.



Ha n3yuenue npeamera «l'eomerpus» Boiaensercss 70 yacos B rog B 7 kiacce, 70 yacos

B o1 B 8 KJiacce, 68 yacoB B rox B 9 kiacce.
ITnanupyemoie pesynomamnol
JIn4yHOCTHBIE pe3yIbTaThl:
1) BocnuTaHME POCCHUMCKOM TpakJaHCKOM MAEHTUYHOCTH: MATPUOTH3MA, YBAKEHUS K
OtedecTBY, 0OCO3HAHHUE BKJIA/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;
2) OTBETCTBEHHOE OTHOIIEHHE K YUYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOpPa3BUTHIO U CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U [TO3HAHUIO;
3) oco3HaHHBIN BBIOOP U MMOCTPOEHHUE AabHEHIEH MHANBUAYAIBHOW TPAeKTOPHUH 00pa30BaHUs
Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil U NpodecCHOHAIBHBIX MPEANOYTeHUN ¢ y4yéToM
YCTOMYUBBIX TO3HABATEIILHBIX MHTEPECOB, a TAKXKEe HA OCHOBE (POPMHUPOBAHMS YBAKUTEIHHOTO
OTHOLICHHUS K TPYZy, PA3BUTHUE OIBITA y4aCTHS B COLMAIBHO 3HAYUMOM TPYACE;
4) ymMeHue KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH 1 MaTEeMaTHIECKOM NesTeTbHOCTH;
5) KpPUTUYHOCTb MBIIUICHHS, WHUIMATHBA, HAXOAYMBOCTb, AKTHBHOCTb IPH pPELICHUU
MaTEeMaTUYECKHX 3a/1a4.
MeranpeamMeTHbie pe3yJbTaThl:

1) yMeHHE caMOCTOSATEIHHO ONPEIENIATh e CBOCTO OOYUICHHMSI, CTABUTh U (DOPMYJIHPOBATH JIJIS
ceOs HOBbIE 3ajauu B yu&be, pa3BUBaTb MOTHUBBl M HHTEpEChl CBOEW I103HaBaTEIbHOMN
JIeATEIbHOCTH;
2) yMeHHEe COOTHOCUTb CBOM JEHCTBHS C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYILECTBIIAThH
KOHTpPOJIb CBOEH JEATEJIbHOCTH B IPOLECCE JOCTHKEHUS pe3yJbTaTa, ONpPENeisTh CIOCOObI
JeMCcTBUI B paMKax HpPeIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;
3) yMmeHue ompenensTh IOHATHUA, CoO3/4aBaTh OOOOIIEHHUS, YCTaHABIUBATb AaHAJIOIHH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIBHO BEIOMPATh OCHOBAHUS U KPUTEPUHU JUIs KJIACCU(PUKALINN;
4) ymeHMe yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PacCyXkJIEHUE,
YMO3aK/II04eHre (MHAYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTHUHN) U JIeNaTh BHIBOJIBI;
5)  pa3BUTHE  KOMIIETEHTHOCTM B  00JacTM  HCHOJB30BaHHUA  HMH(OPMAIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;
6) mepBOHaYaJIbHBIE MPEACTABICHUS 00 UAEIX U O METO/1aX MaTeMaTUKH Kak 00 YHUBEPCAIbHOM
A3BIKE HAYKU U TEXHUKH, O CPEACTBE MOJIEINPOBAHUS SABJICHUN U IIPOLIECCOB;
7) yMeHuEe BHJETb MaTeMaTHUECKyIO 3aJadyy B KOHTEKCTE MPOOJIEMHOM CUTYyallMd B JPYTHX
JTUCIUIINHAX, B OKPYXKaIOIIeH KU3HU;
8) yMeHHe HaxOJUTh B PA3IMYHBIX MCTOYHUKAX HH(OpMAINIO, HEOOXOAUMYIO AJISI PELICHUS
MaTeMaTUYeCKUX MpoOieM, M MpPEJCTaBIATh €€ B NMOHATHOM (QopMme, NPUHHMATh pELICHHE B
YCIIOBUSAX HEMOJHON WIIM U30BITOYHOM, TOYHOM MM BEpOATHOCTHON MH(OpMAaIIH;
9) yMeHue moHMMaTh M HCIOJB30BAaTh MaTeMAaTHYECKUE CPEACTBA HArJIAIHOCTU (Tpadukw,
TaOIUIIBI, CXEMBI U JIp.) VIS MJUTIOCTPALMHU, MHTEPIPETalluy, apryMEeHTaIluH;
10) ymeHue BBIABUTATh THUIIOTE3bl MPH pPEIICHWU 3a7auyd, MOHUMAaTh HEOOXOAMMOCTh HX
IIPOBEPKU;
11) noHMMaHuEe CYIIHOCTH aNTOPUTMHUYECKUX TNPEANUCAaHUM M yMEHue JeicTBOBaTh B
COOTBETCTBUH C NPEAJIOKEHHBIM aJITOPUTMOM
12) ymeHue MpOBOIUTH JIOTHYECKHE 00OCHOBAHUS, TOKA3aTe/ILCTBA
MaTEMaTUYECKUX YTBEPKICHUM.

IIpeaMeTHbIe pe3ybTaThl OCBOCHUS YUeOHOr0 npeamera «MaremaTuka»

1) BBITIOJIHATL YCTHO CJIOKCHUC, BBIYUTAHHUC, YMHOKCHHUC U JCIICHUC OAHO3HAYHBIX, IBY3HAYHBIX
W TPEX3HAYHBIX YHCENI B CIIy4asX, CBOJUMBIX K AcHCTBUAM B mpenenax 100 (B ToMm uucie c
HYJIEM U 4uciIoM 1)

2) BBIYUCIIATH 3HAUCHHUE YMCIIOBOTO BRIpAXEHUS (comepkaniero 2—3 apuMeTHIECKUX JeHCTBUS,
co ckoOKamMu 1 6e3 CKOOOK)



3) pemath apudmernyeckuM criocodbom (B 1-2 meiicTBus) yueOHbIE 3aa4d U 33791, CBSI3aHHbBIE
C TIOBCETHEBHOM KU3HBIO

4) ynTaTh, 3aMKUCHIBATH U CPABHMBATH BEJIIMUMHBI (Maccy, BpeMs, IJIUHY, IJIOMIAb, CKOPOCTH),
UCIOJIB3YS] OCHOBHBIE €AMHUIIBI U3MEPEHHS BEIMYMH U COOTHOLLIEHUS MEXTy HUMU

5)ymenue paboTtarh ¢ TaOnMLIAMH, CXeMaMHd, rpadukaMu AuarpamMmamu. UMTaTh HECIOXKHBIC
rOTOBBIE TAOJIUIIBI, CPABHUBATH U 000011aTh HHPOPMAIIHIO

6) oBJIaZIEHNE OCHOBAMH JIOTHYECKOI0 U AJITOPUTMHUECKOTO MBILUICHHUS.

7) OMKCHIBATh B3aUMHOE PACIIOI0KEHHE MPEAMETOB B TPOCTPAHCTBE U HA IJIOCKOCTH

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

9) Bnagenne 0a30BBIM NOHATUIHBIM aIMIapaTOM IO OCHOBHBIM pa3zeiiaM COJIepKaHMs,

10) BrajgeHWe MNPaKTUYECKH 3HAYMMBIMU MATEMATUYECKUMHU YMEHUSMU W HaBBIKAMH, HX
IPUMEHEHHE K PELIEHUI0 MaTeMaTUYeCKUX M HeMaTeMaTHMYeCKMX 3ajad, IpearoJiararoliee
YMEHHUS:

* BBINOJHATH BBIYHCICHHUA C HATYpPaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH H JICCTHYHBIMHU
IpOOsIMU, TOJNOKUTETBHBIMUA U OTPUIIATENILHBIMH YHCIIAMU;

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

* n300pakaTh GUTypHI HA TUIOCKOCTH;

* HCIIOJIB30BATh FT€OMETPHUUECKUI S3BIK JUIsI OMUCAHUSI IPEAMETOB OKPY)KAIOIIET0 MUPA,

* U3MEPSTH JUIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, BEIYUCIATH IJIOMIa U 1 00BEMBI uryp;

* pacmo3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHBIC (DUTYPBI;

* IPOBOJINTH HECIIOKHBIE TIPAKTUIECKHUE BEIYUCIICHHS C TPOIIEHTAMH, HCIIOB30BaTh MPUKHUIKY H
OLIEHKY; BBITIOJHATH HEOOXOIUMbIE U3MEPEHHUS;

* HCIOJIb30BaTh OYKBEHHYIO CHUMBOJIUKY [UJISi 3aluCH  OOMUX YyTBEpXKIEHUHU, GHopmyd,
BBIPAKECHUM, YPABHEHUH;

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

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

* pemath npocTeire KOMOMHATOPHBIE 331a4u IEpeOOPOM BO3ZMOKHBIX BAPUAHTOB.

I1o oxoHYAHMHU M3YYEHHUS KypCa YYALUMUHCH HAYYUTCH:

* IOHUMATh OCOOEHHOCTHU JAECSITUYHON CUCTEMBI CUUCIICHUS;

* HCIOJIB30BATh MOHATHS, CBA3aHHBIE C JEIMMOCTBIO HATYPAJIbHBIX YHCEIT;

* BBIpa)kaTh YMCIIa B IKBUBAJIEHTHBIX (hopMax, BbIOUpas HanboJiee MOJAXOIAIIYI0 B 3aBUCHMOCTH
OT KOHKPETHO! CUTYyalllu;

* CPaBHHBATH ¥ YIIOPSIOYUBATH PAIIMOHAIBHBIC YUCIIA;

* BBITNIOJIHATD BBIYUCIIEHHS C PAllMOHAIBHBIMU YHCIAMHU, COUETasi YCTHbIE U TUCbMEHHBIE IPUEMBI
BBIYUCIICHUH, TPUMEHSATH KaJIbKYJISATOD;

* HCIONB30BaTh IMOHATHUS W YMEHHs, CBA3aHHbIE C MPOMOPLHUOHAIBHOCTHIO BEJIUYMH,
IPOLEHTaMH, B XOJ€ pELICHUS MaTeMaTHYeCKHX 3aJad M 3aJad HU3 CMEXHBIX IPEIMETOB,
BBINOJIHATH HECIIOKHbIE TPAKTUYECKHE PACUETHI,

* aHANM3UpPOBaTh TIpadUKU 3aBUCUMOCTEH MEXAYy BeIWYMHAMM (paccTosiHuE, BpeMms,
Temreparypa u T. I1.).

Yyammiicst MOJy4YUT BO3MOKHOCTD:

* MIO3HAKOMUTHCS C TO3UIIMOHHBIMUA CUCTEMaMH CUHMCIICHUS C OCHOBAHUSMH, OTIMYHBIMU OT 10;
* YIIyOUTh U pa3BUTh MPEACTABICHUS O HATYypaJIbHBIX YHCIIaX U CBOMCTBAaX JEIMMOCTH;

* HAyYUTHCS MCIIOJB30BaTh NMPHUEMBI, PAllMOHATU3UPYIOIINE BBIYUCICHHS, MIPHUOOPECTH HABBIK
KOHTPOJIMPOBATh BHIYUCIICHUS, BBIOMPast MOAXOASIIUHN AJIsl CUTYaI[H CI10Cco0.

YucJioBble U OYKBeHHbIE



Ilo okoHuaHuu uzyyenus Kypca y4awjuticsi Hay4umcsi.

* BBIMOJIHATH ONEPAIMH C YUCIOBBIMH BBIPAKCHUSMU;

* BBINOJIHATH TPEOOpa3oBaHUsi OYKBCHHBIX BBIPAKEHUHN (PacKphITHE CKOOOK, MPUBEICHHE
MOJ00HBIX CIaraeMbIX);

* pemiaTh JUHEHHBIC YPAaBHEHMS, PEIIaTh TEKCTOBBIC 3a7a91 AITreOpandecKuM METOOM.
Yuawuiica nonyuum eozmoorcnocmo:

* Pa3BHUTH MPECTABICHIS O OYKBEHHBIX BBIPAKEHUSX U UX MPEOOPA3OBAHUSIX;

* OBJIAJICTh CICIMAIILHBIMU NMPUEMaMHU PEIICHUS] YpaBHEHUH, MPUMEHSAThH arapaT ypaBHCHHI
JUTSL pEILICHUs KaK TEKCTOBBIX, TAK U MPAKTUYECKUX 3a]1ad.

I'eomerpuueckne Gpurypbi.

Ilo okoHyanuu uzyyenus Kypca yu4auwjuiicsi Hay4umcs:

* pacmo3HaBaTh Ha dYepTeX,axX, PUCYHKAX, MOJEISAX M B OKPYXKAIOIIEM MHUpPE IUIOCKHE H
MPOCTPAHCTBEHHBIE TEOMETPUYECKHE (DUTYPBI U UX IJICMCHTHI;

* CTPOUTH YIJIbl, OMIPENEIATh UX TPAAYCHYIO MEPY;

* pacro3HaBaTh M H300pakaTh pPa3BEPTKH KyOa, MPSIMOYTOJBHOIO MapajuieJenuIea,
MIPaBUIILHON TTMPAMHMIBL;

* OIIPENICIATH 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mephl caMoi (PUTYpHI U
Hao0opoT;

* BEIYUCIIATH 00BEM IPSIMOYTOJIBHOTO MapajuIeyenuIieia U Kyoa.

Yuawutics nonyuum 603moxucHOCMb:

* HAYYUTHCS BBIYHCISATH O0BEM MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (DUTYP, COCTABJICHHBIX U3
MPSIMOYTOJIBHBIX MapaljieNenue/1oB;

* yIIIyOUTh U Pa3BUTh MPEICTABICHUS O TPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (pHTypax;

* HAYYUTHCS IPUMEHSTH MOHATHE Pa3BEPTKU AJIs1 BBIMOIHEHHSI IPAKTUYECKUX PACUETOB.
9J1eMeHTBI CTATHCTHKH

Ilo oxonuanuu uzyvenus Kypca y4aujuiicss Hayuumcs:

* HCTIOJIb30BaTh MPOCTEHIITHE CIIOCOOBI MPECTABICHUS U aHATN3a CTATUCTUYECKUX JAHHBIX;

* pemath KOMOMHATOPHBIE 331a4M Ha HAXOXKIEHUE KOTUYeCTBa OOBEKTOB MIIM KOMOMHAIIUH.
Yuawuiicsa nonyuum eozmoorcnocmo:

* MpuOOpECTH MEePBOHAYATBHBIN OMBIT OpPraHM3alUKU cOOpa JAHHBIX MPH MPOBEACHUU OMpoca
00I1IECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAIN3, MIPEACTABIATh PE3YJIbTAThl ONPOCa B BUJE
TaOJUIIbI, TUArPaMMBbL;

* HAYYUTHCS HEKOTOPBIM CIICIIMAIBHBIM MTPUEMaM PEIIeHHs] KOMOMHATOPHBIX 3a/1a4.

IIpeameTHbIe pe3yabTaThl NpeaMeTa «AJredpay»

1. pa3BUTHE TIPEICTABICHUH O YHUCIE M YHCIOBBIX CHCTEMax OT HATypalbHBIX [0
JeCTBUTENIBHBIX YHCEI.

2. pa3BUTHE yMEHUIl MPUMEHSTh H3yYCHHBIC TTOHATHUS, PE3yJIbTaThl, METOBI IS 337134
NPaKTUYECKOT0 XapaKTepa U 33/1a4 U3 CMEXXHBIX JAUCIUIIIUH.

3. (opmupoBaHUEe MPEACTABICHHIA O MTPOCTEHIITNX BEPOSITHOCTHBIX MOJICIISIX.

4. pa3BUTHE YMEHMS TPHUMEHATh HW3YYCHHbIC IOHATHS, pPE3YylbTaThl, METOABI IS
pemieHnsT 3a7ad TPAKTHYECKOTO XapakTepa, YMEHHH MOJENUpPOBaTh peabHbIe
CUTYallUX Ha SI3bIKe aareOphl, UCCIEI0BaTh IOCTPOESHHBIE MOJIENTU C MCIIOJIb30BaHHEM
anmnapara ajreopsl.

5. oBiazeHue cucTeMOd (YHKUIMOHAIBHBIX MOHATHH, pa3BUTHE YMEHUS HCIIOJIb30BaTh
GyHKIIMOHAIBHO-TpaduuecKue NpeaCTaBICHNUS.

6. oBiazeHUe MpUEMAMHU pEIIEHUs YPaBHEHUI, CUCTEM ypaBHEHUH.

7. yMeHwHe paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAHHE, U3BICUCHUE
HE00X0AMMOW UH(POPMALIUH), TOYHO M TPaMOTHO BBIPAKaTh CBOM MBICIIU B YCTHOH H
MUCHbMEHHOU peuu, MPUMEHSSI MaTeMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOIIUKY,
UCTIOJIb30BaTh PA3IMUHBIC SI3IKM MaTEMAaTUKHU (CIIOBECHBIN, CHMBOJIMYECKUH,



rpaduveckuit), 000CHOBBIBATh CYKICHHUS, TPOBOIUTH KJIACCH(PHUKAIINIO, JOKA3HIBATh
MaTeMaTHYECKUE YTBEPKICHHS;

8. BuameHue Oa30BBIM MOHATHWHBIM alIapaToM: HMETh IPEJICTaBICHHE O YHCIE,
BJIaZICHUE CHMBOJIHBIM SI3BIKOM aireOphl, 3HAHUE DJIEMEHTAPHBIX (YHKIIMOHATBHBIX
3aBHCUMOCTEH, (OPMHUPOBAHUE TPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX
B PEaJbHOM MHPE W O Pa3IU4YHBIX CHOCO0AaX HMX W3- YUCHHs, 00 OCOOEHHOCTSIX
BBIBOZIOB M IIPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

9. yMeHHe BBINOJHATH anreOpanydeckue nmpeoOpa3oBaHMs PallMOHAIBHBIX BBIPAKCHHH,
OPUMEHATh WX JUIA  peHIeHus Y4eOHBIX MaTeMaTH4eCKUX 3ajady W 3a7ad,
BO3HHKAIOIINX B CMEKHBIX YUEOHBIX ITpeIMeTax;

10. ymeHHe TOJB30BATHCA MaTeMaTHYECKUMH (opMylaMH ©  CaMOCTOSITEILHO
COCTaBJIATH (OPMYJIBI 3aBHCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE 00OOICHUS
YaCTHBIX CIy4aeB U SKCIIEPUMEHTA,

11. yMeHue pemiaTh JHMHEHHBIE M KBAJpaTHbIC ypaBHEHHS M HEPABEHCTBA, a TaKXkKe
NPUBOMMBIE K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI, NMPUMEHATh Tpaduyeckue
NpPE/ICTaBICHUS JJsl PEIICHUS M HWCCIENOBAaHUS YpaBHECHUI, HEPaBEHCTB, CHCTEM;
NPUMEHSTHh TMOJNYYCHHbIE YMEHUS JUIS PELIeHHs 3a7ad M3 MaTeMaTUKH, CMEXKHBIX
IpEeIMETOB, IPAKTUKH;

12. oBnanmeHwe cHCTEMOW (YHKUMOHAIBHBIX MOHSATHH, (YHKIMOHAIBHBIM S3bIKOM H
CHMBOJIUKOW, YMEHHE CTpPOUTh TIpauku (GYHKIHMHA, ONHCHIBaTH HX CBOMCTBA,
UCTIONIB30BaTh  (DYHKIMOHAIBHO-TPAQUUECKUE TIPEACTABICHUS I OIHMCAHUS W
aHaJIM3a MaTEMaTUYECKUX 33/1a4 U peajIbHbIX 3aBUCUMOCTEH;

13. oBnaiecHUE OCHOBHBIMH CIOCOOAMH TIPEACTABICHHUS M aHaIM3a CTATUCTHYECKUX
JTAHHBIX;

14. ymeHmWe pemaTh 3a7adyd Ha HAXOXKJICHHE YacTOTHl M BEPOSTHOCTH CIyYailHBIX
COOBITHI;

15. ymMeHHWE NPUMEHATh W3yYEHHBIE TOHATHS, PE3yJbTaThl U METOABI NPU PEIICHUH
3aJa4 M3 Ppa3IMuYHBIX pa3lesioB Kypca, B TOM YHCIE 3ajady, HE CBOJAIIUXCH K
HETIOCPEACTBEHHOMY MTPUMEHEHHIO H3BECTHBIX aJITOPUTMOB

BbinmyckHUK HayuHMTCs:

Tema: PanoHaJibHbIE YHCJIA

1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMbI CUMCIICHHUS;

2) B1ageTh MOHATUSAMH, CBA3aHHBIMHU C JIEJIMMOCTBIO HATYpPaJIbHbIX YHCET;

3) BbIpaxkaTh YHMClIa B SKBUBAJICHTHBIX (hopMax, BbIOMpas HamOojee MOAXOMASIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;

4) cpaBHUBATh U YIOPSA0OYMBATh pallMOHAIBHBIE YHCIIA;

5) BBIMOJIHATH BBIYUCICHUS C PAlMOHAIBHBIMU YUCIIAMHU, COYETas! YCTHBIE M MUChMEHHbIE
NpUEMBI  BBIYHMCIICHU, TPUMEHSTH KaJIbKYJISATOD;

6) MCHOJb30BaTh MOHATHUS U YMEHHMS, CBA3aHHBIE C MPOMOPLUOHATBHOCTBIO BEJIUYHMH,
MPOLIEHTAMH B XOJI€ PEIIeHNs MaTeMaTUYECKUX 3a]1ad U 3a7a4 U3 CMEXKHBIX MPEIMETOB,
BBITIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

BuinyckHux noayuum 603MONCHOCb:

7) MMO3HAKOMHTHCSI C TIO3UIIMOHHBIMU CUCTEMaMU UCYHMCIICHUS! OCHOBAHUSIMH, OTJINYHBIMH
ot 10;

8) yriyOuTh 1 pa3BUTH MPEACTABICHUS O HATYPaJIbHBIX YMCIAX U CBOWCTBAX JEITUMOCTH;

9) Hay4MThCS HCIOJIB30BaTh MPUEMBI, PAHOHATM3UPYIOIINE BBIYUCICHUS, TPHOOPECTH
MIPUBBIYKY KOHTPOJIMPOBATH BHIYMCIICHHUS, BBIOMPAs MOAXOIAIINN IS CUTYAIH CIIOCO0.

Tema: JleiicTBUTEIbHBIE YK CJIA

1) ucnonp30BaTh HavaJIbHBIE IPEICTABICHNUS O MHOXECTBE JIEHCTBUTENIBHBIX YUCET;

2) BNaJeTh MOHATHUEM KBaJIPaTHOTO KOPHS, IPUMEHSThH €r0 B BHIYHUCIICHUSX.

Buinycknux nonyuum 603modrcHocms.



1)

3) pa3BUTh NPEACTABICHHE O YUCIE W YHUCIOBBIX CHUCTEMaxX OT HATYPAIbHBIX JI0
JEHCTBUTEIBHBIX YHCET; O POJIM BBIYMCIECHUHN B YEIOBEYECKOM PAKTUKE;

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

Tema: U3mepenusi, npuodInKeHHs], OLEHKH

UCIOJIb30BaTh B XOJE€ PEIICHUS 3aJad JJIEMEHTApHbIC IIPEICTaBICHHS, CBSI3aHHBIC
npUOIMKEHHBIMYA 3HAYEHUSIMU BEJTUYMH.

Buinyckuux nonyuum 603modicHoCmb.!

2) NOHATH, 4YTO YHUCIIOBBIE JAHHbBIE, KOTOPBIE HCIOJB3YIOTCS ISl XapaKTEPUCTUKU
00BEKTOB OKPYXKAIOLIEr0 MUPA, SBJIAIOTCS MPEUMYLIECTBEHHO NPUOIMKEHHBIMY, YTO 110
3aMUCH NMPUONMKEHHBIX 3HAYCHUH, COJEpKAIUuXcs B WH(POPMAIMOHHBIX HMCTOYHHKAX,
MO’KHO CYJUTb O ITOTPELIHOCTH MPUOIHNKEHHUS;

3) MOHSATH, YTO MOTPEIIHOCTh PEe3yJbTaTa BBIYMCICHHUN JOJDKHA OBITh COM3MEpPHMa C
MOTPEIIHOCTBIO UCXOIHBIX JAHHBIX.

Tema: Anredpandyeckue BbIpaKeHHs

1) BinaseTe MOHATHSMHU «TOXIECTBO», «TOXIECTBEHHOE NpeoOpa3oBaHUE», pellaTh
3aJ1a4u, cozeprkalie OyKBeHHbIE JaHHbIE; pad0TaTh ¢ GopMylaMu;

2) BBINOJHATH NPeoOpa3oBaHMsI BBIPAKEHUH, COJAEPXKAILUX CTEHNEHH C LEJIbIMU
MIOKa3aTeIsIMU U KBaIpaTHbIE KOPHH;

3) BBINOJHATH TOXKIECTBEHHbIE MPE0OPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUN Ha OCHOBE
IIpaBWJI AEHCTBUM HaJl MHOTOWIEHAMU U allre0pandyecKuMU Jpo0simMu;

4) BBINOJIHATH Pa3I0kKEHUE MHOTOUJICHOB HA MHOMXKHUTEIIH.

Buinycknux nonyuum 6o3mooicnocmn.

5) HayyuTbCS BBINOJIHATH MHOTOIIArOBbIe NPe0Opa30BaHuUs pallMOHAIBHBIX BBIPAXKEHUH,
MPUMEHSIS IUPOKUIA HabOop cr1oco0OB U MPUEMOB;

6) TpUMEHATHh TOXKIECCTBEHHBbIE MPEOOpa3oBaHMs JUIsl pEIIeHHUs 3a7ad M3 Pa3IMuHBIX
pasnenoB Kypca (Hampumep, Ui HaXOXKACHHsSI HanOOJbIIEro/HaMMEHbBIIEro 3HAYEeHUS
BBIPAKECHUS).

Tema: YpaBHenust

1) pemarbs OCHOBHBIE BU/bI pAllMOHAIBHBIX YPAaBHEHUH ¢ OJHON MEpeMEeHHOH, CUCTEMbI
JBYX YpaBHEHUH C IByMS IIEpEMEHHBIMU;

2) NOHUMaTh YpaBHEHHME KaK BAXKHEHMIIYI0O MaTeMaTHYECKYI0 MOJENb JJs ONMUCAHUS U
U3Y4YEHUsS] Pa3HOOOpA3HbIX pealbHBIX CHUTyallud, pemarh TEKCTOBbIE 3aJauu
anreOpandeckuM METOAOM;

3) npuMeHsTh TpaduuecKkue TPEACTABICHHUS JUIsl HMCCIENOBAaHUS  ypaBHEHH,
UCCIIEIOBaHMS U PEIICHUS CUCTEM YPABHEHHUU C ABYMs NIEPEMEHHBIMHU.

Buvinycknuk nomyuyum 603mMoicHOCMb.!

4) oBmazeTh CHENUATbHBIMH NpUEMAMU pElICHUs YpPaBHEHUN U CHCTEM YypaBHEHHUH;
YBEPEHHO NPUMEHATh anmaparT ypaBHEHUH MAJs pelleHHs pa3HooOpa3HBbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX

MPEeIMETOB, MPAKTUKH.

Tema: HepaBencrBa

1) moHuMaTh W MPUMEHSTH TEPMUHOJOTHIO M CHMBOJIHUKY, CBSI3aHHBIE C OTHOIIEHHEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

2) pemaTh JIMHEWHbIE HEpPABEHCTBA C OJHON MEpEeMEHHOW W UX CUCTEMBI; pellaTh
KBaJ[paTHbIE HEPABEHCTBA C OMIOPOI Ha rpadryuecKue MpeICTaBIeHus;

3) npUMEHATH anmnapar HEPaBEHCTB I PEIlIeHus 3a]]a4 U3 pa3INdHbIX pa3esioB Kypca.
Buvinycknux nonyuum 603MO0iCHOCMb HAYYUMbCA.

4) pa3HOOOpa3HBIM mNpHEMaM [I0Ka3aTeIbCTBa HEPABEHCTB; YBEPEHHO IPHUMEHSTH
anmapar HEpaBEeHCTB I PELICHHUs pa3HOOOpa3HBIX MaTeMaTHUYECKUX 3a/ad U 3a/1ad W3
CMEKHBIX

IIPEIMETOB, IPAKTUKH;



5) mpuMeHSTH rpaduyecKue MPEACTABICHUS ISl UCCICIOBAHUS HEPAaBEHCTB, CHCTEM
HEPaBEHCTB, CoepKaIuX OYKBEHHBIC KOI(DPHUITUEHTHI.

Tema: OcHoBHBIe NOHATHSA. YHCI0BbIE QYHKIIUT

1) noHumaTb M UCHOJNB30BaTh (YHKUMOHAJbHBIE IOHATHA U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUCHUS);

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

3) noHuMath (QYHKLUMIO KaK BaXXHEHIIYH0 MaTeMaTH4YeCKyl0 MOJEeNb Ul ONHCAHMS
MPOIIECCOB U SIBJICHUN OKPY)KAIOLIETO MHpA, MPUMEHSATH (PYHKIIMOHAIBHBIA SI3BIK IS
OIMCAaHMS U MCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3HYECKMMHU BEeITUYUHAMU.
Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

4) IPOBOJMTH MCCIICOBAHNUS, CBSI3aHHBIC C U3yYEHHEM CBOWCTB (DYHKIHI, B TOM YHUCIIE C
UCTOJIB30BAHUEM KOMIIBIOTEpA; Ha OCHOBE TIpa(UKOB HM3YYEHHBIX (DYHKIMIA CTPOUTH
Oosee croxkHbIe rpaduky (KyCOUHO-3aJJaHHbIE, C «BBIKOJIOTBIMU» TOUKAMHU T. I1.);

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

Tema: YuncJioBble 0cjIeJ0BaTeIbHOCTH

1) moHMMAaTh M HCHOJb30BAThH SI3bIK I1OCJEA0BATEIBHOCTEH (TEPMMHBI, CUMBOJIMYECKHUE
0003HauCHHUS ),

2) npuMeHATh (GOpMyJbl, CBSI3aHHBbIE C apU(METHYECKOW M TIeOMEeTPUYECKOil
MPOTPECCUsIMU, U armapaT, CGOPMHUPOBAHHBINA TPU U3YUYEHUH JPYTUX Pa3/eNoB Kypca, K
PELIEHNUIO 3a/1a4, B TOM YHCJIE KOHTEKCTOM U3 PealbHON KU3HU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCAL:

3) pemiaTh KOMOWHHPOBAHHbBIC 33/1a4d C MPUMEHEHHEM (OPMYJ N-TO YWICHA H CYyMMBI
MEPBBIX N WICHOB apu(PMETHYECKOM M IeOMETPUUYECKON MpPOrpeccHil, MpuUMeHss npu
9TOM amnmnapar ypaBHEHU! U HEPaBEHCTB;

4) moHMMATh apU(PMETHUYCCKYI0 U TEOMETPHUYCCKYIO MpPOTPECCHH KakK (QYHKIIMH
HaTypaJbHOIO AapryMeHTa; CBS3bIBaTh apU(PMETUUYECKYI0 MPOTPECCUI0 C JIMHEHHBIM
POCTOM, TEOMETPUUECKYIO — € IKCIIOHEHLIUATbHBIM POCTOM.

Tema: CraTucruka

BoeinyckHUK HayduTCs MCMOJIb30BaTh MPOCTEHIINE CIOCOObI MPEICTaBICHUS U aHAIU3a
CTaTUCTMYECKUX  JAHHBIX. BulnyckHux  noayuum  6803MOMCHOCMb  TPUOOpECcTH
NepBOHAYANIbHBII OMBIT OpraHu3aluu cOopa JaHHBIX MpPU MPOBEIEHUH OIpoca
OOIIECTBEHHOTO MHEHHS, OCYILECTBIIATh UX aHAJIN3, MPE/ICTABIATh PE3YyIbTaThl ONPOCA B
BU/JIE TAOIHIIBI, TUArPAMMBI.

Tema: Cnyqaiinbie coObiTusI. BepossTHOCTD

BhInyckHUK Hay4dMTCS HAaXOJUTh OTHOCHUTEIBHYIO YacTOTY M BEPOSATHOCTH CIy4ailHOro
COOBITHSL.

Buvinycknuxk  nonyuum 6803MO4CHOCMb TPUOOPECTH OMNBIT MPOBEACHUS CIYYalHBIX
OKCIIEPUMEHTOB, B TOM 4YHCJI€ C TIOMOIIBIO KOMIBIOTEPHOTO MOJEINPOBAHMUS,
MHTEPIIPETAMH UX PE3YJIbTATOB.

Tema: KomOnnaTopuka

BoinyckHUK HayduTCsl periath KOMOMHATOPHBIE 3a/1a4l HAa HAXO0XKICHHE YHclia 00bEKTOB
WIM KOMOMHALMH. BbInycKHUK NOMYYUM  803MONCHOCMb HAYYUTbCI HEKOTOPBIM
CHelHabHBIM NPUEMaM pelIeHnss KOMOMHATOPHBIX 3a/1a4.

IIpeameTHble pe3ybTarhl Npeamera «I'eomerpusa»
I'eomeTpuueckue purypni
BrinyckHuK Haydures:

- OnepupoBaTh MOHATHIMU T€OMETPHUECKUX (DUTYD;



* U3BJIEKATh, UHTEPIIPETUPOBATH U IPE0OPa30BhIBaTh HH(POPMAIIHIO O TECOMETPUIECKUX
¢Gurypax, IpeAcTaBICHHYIO Ha YepTeXkax;

- IPUMEHSATH JJIs1 pEIICHHs 3a/1a4 T€OMETPHUECKUE (PAKThI, €CIIN YCIOBUS UX IPUMEHEHUS
3ajlaHbl B ABHOM (popMe, a Takxke MPeIoaaraeTcs HeCKOJIbKO LIaroB peleHMs;

* pemaTh 3a/1a4y Ha HaXOXJIEHHE TeOMETPHUUECKUX BETHMYUH 110 00pa3aM Wi alropuT™Mam;
- (popMynmpoBaTh CBOICTBA U MPU3HAKU QUTYP;

* JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

* BJIQIETh CTaHAAPTHOM KiIacCUPUKaLMen NIOCKUX QUryp (TpeyroIbHUKOB U
YEThIPEXYTOJLHUKOB).

BbInyCKHUK NOJIyYUT BO3MOKHOCTD:

* IICTIOJTh30BaTh CBOKMCTBA TEOMETPUIECCKUX (DUTYp JJIsl peIICHHS TUITOBBIX 3314,
BO3HHMKAIOIIHUX B CUTYAIUAX TTOBCEIHEBHOM JKU3HU, 3a71a4 MPAKTHYECKOTO COJEPIKAHMS;
* ICTIOJTh30BaTh CBOKMCTBA T€OMETPUICCKUX (DUTYp ISl pelieHus 3a1a4d IPAKTHIECKOTO
XapakTepa ¥ 3a7a4 U3 CMEKHBIX JUCITUIUINH.

OTHoOmIEeHNs

BbInyCKHUK HAy4YHUTCSA:

- OnepupoBaTh MOHSATHIMU: PABEHCTBO (GUTYP, paBHBIC (GUTYPBI, PABEHCTBO TPEYrOJIHHUKOB,

NapajIeIbHOCTh HPSIMBIX, IEPIEHIUKYIIPHOCTD MPSAMBIX, YIJIBI MEXIY MPSMbBIMU,

NEPIEHAUKYIIAP, HAKIIOHHAS, ITPOCKIU.

BBIITyCKHUK TOJIyYUT BO3MOKHOCTb:

* ICIIOJI30BaTh OTHOLIEHUS Il PELICHUS 3a/1a4, BOSHUKAIOLUX B PEAJIbHOMN )KU3HU.

HN3mepeHus u BbIYMCICHUS

BrinmyckHuk Haydurcs:

- BBINOJIHATH U3MEpPEHUE JAJIMH, PACCTOSHUI, BEJIMYMH YIJI0OB C IOMOIIBIO HHCTPYMEHTOB JJIs

WU3MEPEHUM JUITUH U YIJIOB;

BBINTyCKHUK TOJIYYUT BO3MOKHOCTb:

* BBIYUCIIATH PACCTOSTHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYAILIUSIX;

* IPOBOJIUTH BBIUMCIICHHUS Ha MECTHOCTH, IPUMEHATH (POPMYIIBI IPH BHIYUCICHUSAX B

CMEXHBIX YU€OHBIX IIPEIMETAX, B OKPYKaIOIEeH 1eHCTBUTEILHOCTH.

I'eomeTpruyeckue nocTpoeHus

BrinmyckHuk Haydurcs:

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

HOMOWLBIO UHCMPYMEHM08;

* U300pakaTh TeOMETpUUYECKHE (PUTYPBI 110 TEKCTOBOMY U CUMBOJIBHOMY OIUCAHUIO;

* CBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECTIOKHBIX CIIydasix;

* BBIIOJIHATDH IMOCTPOEHUS TPEYTOJIbHUKOB, TPUMEHSATH OTAEIbHBIE METO/IbI TOCTPOESHUS

IUPKYJIEM U JIMHEHKOW M MPOBOJIUTH MPOCTEHIITMENCCIIEIOBAHMS YUCIIA PEIICHU;

* U300pakaTh TUIIOBBIE TIIOCKHE (UTYPHI U 00BbEMHBIE Tella ¢ TOMOIIBIO IPOCTEUIINX

KOMIIBIOTEPHBIX HHCTPYMEHTOB.

BrinycKkHUK MOITYYUT BO3MOKHOCTD:

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

* OLICHMBATh Pa3MepPhl pealIbHbIX 00BEKTOB OKPYKAIOLIETO MUPA.
OBJIaJICHUE TEOMETPUUYECKUM S3bIKOM, (OPMUPOBAHHE CUCTEMATHMUECKUX 3HAHUH O
TUIOCKUX (PUTYpax M UX CBOWCTBAX, UCIIOJIb30BAHUE TEOMETPUUYECKUX TTOHSATUI U TEOPEM.
pa3BUTHE YMEHUN MOJEIMNPOBATh pEabHbIE CUTYAllMU HA S3bIKE TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHYIO MOJIEJIb C UCIOJIb30BAHUEM I€OMETPUUECKUX IOHATUN M TEOPEM, amrapara
anreopswl.
pa3BUTHE YMEHUM TOYHO M TPaMOTHO BBIPaXaTh CBOM MBICIM C MPUMEHEHUEM
MaTeMaTUYeCKON TEPMUHOJIOTUM U CUMBOJIMKH, MPOBOAUTH Kiaccu(UKaINK, JTOTHYECKHE
000CHOBaAHHSI, T0KA3aTCIbCTBA.
oBJIaJicHuEe 0a30BbIM MOHATHIHBIM amnmapaToM IO OCHOBHBIM pazjielaM COJEp KaHUS;
npe/CcTaBiIeHre 00 OCHOBHBIX H3YyYaeMbIX MOHATHUAX (YUCIIO, TeoMmeTpuueckas (urypa,



10.

BEKTOP, KOOPAMHATHI) KaK BAXKHEUIIMX MATEMATUUYECKUX MOJEAX, IO3BOJISIOLINX
ONUCHIBATh U U3y4aTh peajbHbIE POLECCHI U SIBICHUS;

yMeHHue paboTaTh ¢ TEOMETPUUECKUM TEKCTOM (aHAIM3HPOBATh, U3BJIEKATh HEOOXOAUMYIO
nH(pOpPMAaIIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIM B YCTHON U MHUCbMEHHOMN peyH C
IIPUMEHEHUEM MaTeMaTH4YeCKONM TEPMHUHOJIOTMM M CUMBOJMKHU, UCIOJB30BaTh pa3IMuHbIE
A3bIKM  MaTeMaTHKW, TPOBOJUTH  KiIacCU(UKAUM, JIOTUYECKHE  OO0OCHOBaHUS,
JI0Ka3aTeNIbCTBA MaTEMATUUECKUX YTBEP)KICHUM;

OBJIA/ICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIUNCICHUN;
OBJIQJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE MCIOJIb30BaTh €ro g ONUCaHUs

IIPEAMETOB  OKPYKAIOLIEr0 MHpa, pPa3BUTUE IIPOCTPAHCTBEHHBIX IIPEICTABICHUNA U
M300pa3uTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX 110~ CTPOEHU;
YCBOCHHE CHCTEMAaTHUYECKUX 3HAHMHA O IUIOCKUX (DUTYpax M MX CBOWCTBAX, a TaKXKe Ha
HarJIIHOM  YpPOBHE IPOCTEHIIMX IPOCTPAHCTBEHHBIX TElaX, YyMEHUE IIPUMEHSATH
CUCTEMAaTUYECKHUE 3HAHUA O HUX Ul PELIECHUs F€OMETPUYECKUX U IIPAKTUYCCKUX 3a/1ay;
YMEHUE H3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIIOJIB30BaTh (OPMYJIBI IS
HaXO0XKJICHUs IEPUMETPOB, IUIOMAAeH 1 00bEMOB reOMETPUUECKUX (DUTYD;

yMEHUE IPUMEHATb U3Y4YCHHBIC IIOHATHUA, PE3yJbTAaTbl, METOIABI I DPEIICHHS 3anad
IIPAaKTUYECKOI0 XapakTepa M 3a7a4 M3 CMEKHBIX JAWCHUIUIMH C HCIOJB30BAaHUEM IIpU
HE0OXOIMMOCTH CIIPABOYHBIX MATEPHAIOB, KAJIIbKYJIATOPA, KOMIBIOTEPA.

BhpInyCKHUK HAy4YuTCH:

Harasignas reomerpust

1) pacio3HaBaTh Ha YepTexkax, pUCYHKAX, MOJIENIAX U B OKPY’KalOIIeM MHUpE INIOCKHE U
POCTPAHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

2) pacnio3HaBaTh pa3BEPTKH KyOa, IPSIMOYTOJILHOTO Napajuieenunesia, NpaBuiibHON
MUPaMU/JIbI, HUIMHIPA U KOHYCA;

3) onpenensTh Mo JMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbI TMHEHHBIE pa3Mephl CaMoii
¢burypsl 1 Ha060pOT;

4) BBIYUCIATH 00BEM NMPSAMOYTOJIBHOIO Napaljiesenune/a.

Buinycknux nonyuum 603Mo#CHOCHb:

5) BBIYHCIIATH 00BEMBI IPOCTPAHCTBEHHBIX FEOMETPHUYECKUX (PUTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX MapaljiesIenuIe/10B;

6) yriyOuTh U pa3BHUTh MPEACTABICHHS O MPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (DUTypax;
7) IPUMEHSITh TIOHSTUE Pa3BEPTKH JJIs BBHITIOJIHCHUS IPAKTUIECKUX PACUETOB.
I'eomerpuyeckue Gpurypsl

Buinycknux nayuumces:

1) noap30BaThCS A3BIKOM T€OMETPUH ISl ONTUCAHUS TPEAMETOB

OKpPY’KaoIIero MUpa 1 UX B3aUMHOT'O PacIOJIOKEHUS;

2) pacno3HaBaTh M U300pakaTh Ha YepTekax U pUCYHKAX F€OMETPHUECKUE (PUTYPBI U UX
KOH(UTypaluu;

3) HaxXOUTh 3HAYEHUS JJIMH JMHEHHBIX AIEMEHTOB (PUTYp ¥ UXOTHOLICHHUS, TPAyCHYIO
Mmepy yrioB ot 0 1o 180°, mpumeHnsis onpeneneHusi, CBONCTBAa U MPU3HAKU (QUTYP U UX
AJIEMEHTOB,

oTHomIeHus Guryp (paBeHCTBO, 01001, CAMMETPHH, IIOBOPOT, TapaJUICILHBIN MEPEHOC);
4) onepupoBaTth ¢ Ha4aJbHBIMU MOHATUSIMA TPUTOHOMETPHUH U BBINOIHATH dJIEMEHTApHbIE
orepanuu HaJl GyHKIUSIMH YTJIOB;

5) pemiaTh 3a/1a4M Ha JI0Ka3aTEIbCTBO, ONMUPAsCh HA U3yUYEHHBIE CBOICTBA (DUTYp U
OTHOLICHHUH MEXIy HUMH U IPUMEHSSI H3YYCHHBIE METOABI JOKA3ATEIbCTB;

6) pemaTh HECTIOXKHBIE 3a/1a4M Ha IOCTPOECHUE, IIPUMEHSISI OCHOBHBIE aJITOPUTMBbI
IIOCTPOCHHUS C IOMOLIBIO LIUPKYJIS U TMHEWUKHY;

7) pemaTh NPOCTENIINE MNIAHUMETPUYECKHUE 3a7a4 B IIPOCTPAHCTBE.

Buinycknux nonyuum 603Mo#CHOCHb:



8) oByaieTh METOIaMH PELICHUS 3314 Ha BBIYHCIICHHS U JI0OKA3aTENIbCTBA: METOJIOM OT
IPOTUBHOT'0, METOZIOM MOA0OMSI, METOOM Iepedopa BApUAaHTOB U METOJIOM
FEOMETPUUECKUX MECT TOYEK;

9) npuoOpecTH ONBIT IPHMEHEHHS areOpandeckoro ¥ TPUrOHOMETPUYECKOTO arapara 1
UAEH IBUKEHUS PU PELIEHUH T€OMETPUUECKUX 3ajay;

10) oBnajeTh TPaAUIMOHHON CXEMOM pelIeHNUs 3a/1a4 Ha IOCTPOCHHUE C TOMOIIIBIO
LUPKYJIS U IMHEHKU: aHAJIN3, IOCTPOEHUE, JOKA3aTeIbCTBO U UCCIIEI0BAHUE;

11) HayuuThCs pelaTh 3a/1a4 Ha OCTPOCHUE METOJJOM F€OMETPHIYECKOI0 MECTa TOUYCK U
METOIOM IT0I00HS;

12) npuoOpecTH ONBIT UCCIIEOBAHHS CBOMCTB IUIAHUMETPUYECKHX (DUTYp C TOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPAMM;

13) npuoOpecTH OMBIT BBIOIHEHHUS IIPOCKTOB 110 TeMam: «['eoMeTpudeckue
npeoOpa3oBaHus HA INIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1o Gopmymne.

HN3mepenne reoMeTpu4ecKuX BeJIHYHH

Buvinycknux nayuumes:

1) ucnonb30BaTh CBOICTBA U3MEPEHUS JUIMH, IUIOLIAICH U YIJIOB NP PEIIEHUH 3a]1a4 Ha
HaXO0X/IeHUE JJIMHBI OTpe3Ka, JUIMHbI OKPYKHOCTH, JUIMHBI IyTH OKPY>KHOCTH, IPaTyCHON
MEpbI

yria;

2) BBIYMCIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYp U UX YIJIbl, UCIIOJB3YS (POPMYJIBI
JUITMHBI OKPY>KHOCTH | JUTMHBI IYTH OKPYKHOCTH, (hOpMYJIBI TUTOIIAACH GUTyp;

3) BBIUMCHATH IUIOUIAJM TPEYrOJIbHUKOB, NPSIMOYTOJBHUKOB, MapajljieorpaMMoB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIUUCIATH JUIMHY OKPY>KHOCTH, AJIMHY YT OKPYXHOCTH;

5) pemath 3aa4d Ha JOKA3aTEIbCTBO C MCIOIb30BAaHUEM (DOPMYI JUITMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (popmMy rutomaaet puryp;

6) pewmaTh NIPaKTHYECKHUE 3a/lauM, CBSI3aHHBIE C HAXOXKJICHHUEM N€OMETPHUYECKHX BEIUYHMH
(Mcnomb3yst MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJCTBA).

Buvinycknux nomyuum 603modcHocmy.:

7) BBIYMCIATH IUIOMIAH (HUTYp, COCTABICHHBIX M3 IBYX HIIH OOJiee MPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

8) BBIUMCIATH IUIOMIAJAN MHOTOYTOJIbHHKOB, HCIOJB3Ysl OTHOILICHUS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

9) nproOpecTH OMBIT MPUMEHEHUS aNreOpPanueckoro U TPUrOHOMETPUYECKOTO anmapaTa u
ueH IBMKEHUS MPU PELICHUH 3a/1a4 Ha BBIYUCIIEHHUE IIOMIaeil MHOIOYT OJIbHUKOB.
Koopannarsl

Buvinycknux nayuumces:

1) BBIUMCIATH UIMHY OTpe3Ka M0 KOOPAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPAMHATHI
CepeIUHBI OTPE3Ka;

2) UCIOJIb30BaTh KOOPAVHATHBIN METOA JUIsl U3YyYEHMS CBOMCTB IPSIMBIX U OKPYKHOCTEH.
Buvinycknux nonyuum o3moorcnocms:

3) oBiaeTh KOOPAWHATHBIM METOAOM PEUICHUS 3a/1a4 Ha BBIYHCIICHHE U IOKA3aTelICTBO;
4) mprOOPECTH OMBIT MCIOIb30BAHMS KOMIBIOTEPHBIX MPOTpaMM il aHAIU3a YacTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

5) mpuoOpecTH OMBIT BBIMOJHEHUS TMPOEKTOB Ha TeMy «[IprMMeHeHHe KOOPAMHATHOTO
METO/Ia MPU PELIEHUH 33/1a4 Ha BBIYMCIEHUE U JOKA3aTENbCTBOY.

BekTops!

Buinycknux nayuumes:

1) onepupoBaTh ¢ BEKTOpaMH: HAaXOAMTb CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
TE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIN ITPOU3BENECHUIO 3alaHHOI0 BEKTOPA HA YUCIIO;
2) HaxOIWTh s BEKTOPOB, 33JaHHBIX KOOpPAMHATaMM: JJIUHY BEKTOpPa, KOOPAMHATHI
CYMMBI M pa3HOCTH JIByX M 0ojee BEKTOpOB, KOOPAWHATHI NMPOU3BEICHHUS BEKTOpa Ha



YHUCIO0, TMPUMEHAS NpU HEOOXOAMMOCTH COYETaTeNbHBIH, IEPEeMECTHTEIbHBIN U
pacnpenenInuTeNbHbIN 3aKOHBI;

3) BBIYMCIATH CKAJISPHOE MPOU3BEACHHE BEKTOPOB, HAXOAUTHh YroJ MEXAYy BEKTOpaMH,
YCTaHaBIUBATh IIEPIIEHIAUKYISAPHOCTD NIPSMBIX.

Buinycknux nonyuum 603MOMCHOCHb:

4) oBnageTh BEKTOPHBIM METOJIOM JUIsl PELICHUS 33/1a4 Ha BHIYMCIICHUE U JIOKA3aTeNIbCTBO;
5) mpuoOpecTH OIBIT BHINOJIHEHUS TIPOEKTOB Ha TeMy «[IprMeHeHHue BEKTOPHOTO METOa
[IPY PELIECHUN 3a/1a4 Ha BBIUYUCIIECHUE U JOKA3aTEIbCTBOY.
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