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Pabouass mporpamma cocraBieHa Ha ocHoBe dexepalbHOrO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa, IPUMEPHON MPOrpaMMbl OCHOBHOTO OOLIET0 00pa3oBaHus M0 MaTeMaTHKE M aBTOPCKOM MPOrpaMMbl
A.I. Mepsznskosa, B.b. Ilomonckoro, M.C. fkupoBa «Maremaruka. 9 kmacc» Benrana I'padp 2019, wu
OpUEHTHpOBaHa Ha padoTy Mo yueOHHKY : «AnreOpa» u [lo 'eomerpun x yuebHuky ['eomerpus. 7-9 kmaccsl :
y4eOHUK IJis yqamuxcst oommeoopazosar. yupexacHuit / [JI.C. AranacsH, B.®. byry3os, C.b. Kagomies u ap.]. —
19-e uzn. — M.: [Ipocesienue, 2015.-384 c.: u.

1. IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEIMETA, KYPCA
Auiredpa
JInuyHOCTHBIE pe3yJIbTaThI:

1. Bocnuranme pOCCHHCKOW TpakTaHCKOW WIEHTHYHOCTH: TIaTPHOTU3Ma, yBakeHUs K OTtedecTny,
OCO3HAaHUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

2. OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS K CAMOPAa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHUBALIUH K OOYUEHHIO U TIO3HAHMUIO;

3. Oco3HaHHBI BBIOOp M MOCTPOCHHE HalbHEHIIECH MHAMBHUIYaTbHOW TpaeKTOpuHu oOpa3oBaHHs Ha Oasze
OPUEHTHPOBKM B MHpe mnpodeccuid U NPOPEecCHOHAIBHBIX MPEANOYTEHUH C Y4ETOM YCTOMYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TAaKXKe Ha OCHOBE (DOPMHUPOBAHMS YBAKUTEIHLHOTO OTHOIICHUS K TPYIY,
pa3BUTHUE OIBITA YYACTHUS B COLUAIBHO 3HAYUMOM TPY/IE;

4. YMeHue KOHTPOJUPOBATh MPOLIECC U Pe3yIbTaT yYEOHON U MaTeMaTHUECKOH 1€ATEIbHOCTH;

5. KpuTudHOCTh MBILUIEHHS, WHULUATHBA, HAXOIYMBOCTb, aKTUBHOCTh NMpPH PELICHUH® MaTEMaTHUYECKHUX
3ajad.

MertanpeameTHblie pe3y/bTAaThl:

1. VYmenmwe camMoOCTOSTENIBHO OMPENENSITh IENU CBOETO OOY4YeHHs, CTaBUTh U (OPMYIUPOBATH IS ceOs
HOBBIE 33]1aui B yu€0Oe, pa3BUBATh MOTUBBI U HHTEPECHI CBOCH MMO3HABATEIBHOM J1EATEIHHOCTH;

2. YMeHue COOTHOCUTH CBOM JCWUCTBUA C TUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISITh KOHTPOJIb CBOEH
NeSITeIbHOCTH B IIpoliecce AOCTHXKEHMs pe3yibTaTa, ONpeAessaTh CIocoObl JeHCTBUH B paMKax
IPE/UIOKEHHBIX YCIOBMH M TpeOOBaHMH, KOPPEKTHPOBAaTh CBOM JIEHCTBHS B COOTBETCTBUM C
HA3MEHSIOIIENCS CUTyaluen;

3. YMeHue onpenessaTh MOHATHS, CO3/laBaTh OOOOIICHUs, yCTaHABIMBATh aHAJIOTHH, KIaCCU(PHUIMPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KITaCCUPHUKALINY;

4. Pa3ButHe KOMIeETeHTHOCTH B oOnac Benrana I'pad 2019tu ucnonbp3oBaHuss HHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHil;

5. YMeHnue BHIETh MaTEeMAaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTyallud B IPYTHX TUCIUIUINHAX,
B OKPYXKAalOIleH KU3HUY;

6. YMeHume HaxXoAWTh B pA3IUYHBIX HCTOYHHMKAX HHMOpPMAILMIO, HEOOXOIUMYIO JUIS pPEHICHHS
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATh €€ B MOHATHOW (opMe, MPUHUMATH PEIICHHE B YCIOBHIX
HETIOJIHOM MM U30BITOYHOM , TOYHON MIIM BEPOSTHOCTHON MH(OpMaIiu

7. YMeHue BbIABUIATh TMIIOTE3bI IPU PEILICHUH 334a4H, TIOHUMATh HEOOXOUMOCTh UX IIPOBEPKHU.
IIpenmeTHbIe pe3yabTaThI:

1. Oco3HaHue 3HaYEHUS] MATEMATUKU JJIsl IOBCETHEBHON KM3HH YEIIOBEKA;

2. llpeacraBieHue 0 MaTeMaTHYECKOW HayKe Kak cdepe MaTeMaTHYecKOM AeATeNIbHOCTH, 00 JTamax eé

pa3BUTHUSA, O €€ 3HAUMMOCTH U1 Pa3BUTHUS [IUBUIIN3ALINN;

3. Pa3ButHe ymenuii pabotath ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM, TOYHO M TPAaMOTHO BBIPaXaTh CBOM
MBICITH C TIPUMEHEHHEM MAaTEeMAaTHYECKOW TEPMHUHOJOTHMH W CHMBOJIHMKH, MPOBOJIUTH KIACCHU(PUKAIUH,
JIOTHYECKHEe 0O0OCHOBAHMS;

Bragenne 6a30BbIM OHATUITHBIM alliapaTOM MO OCHOBHBIM pa3JiesiaM COJIEPKaHUS;

CUCTeMaTHYEeCKUe 3HAHUSA O PYHKIUAX ¥ UX CBOWCTBAX;

MaremaTuyeckue yMEHHsS U HABBIKU: BBIIIOJHATH BBIYMCICHHS C JEHCTBUTEIbHBIMU YMCIIAMU: peLIaTh
ypaBHEHUS, HEPaBEHCTBA, CHUCTEMbl YPAaBHEHMH W HEPABEHCTB: pellaTb TEKCTOBBIE 3aJa4uu
apudmMeTryecKuM cnocobom, cnocoOOM COCTAaBICHHS M PELICHUs] ypaBHEHHI; TPOBOINUTh MPAKTUUECKHE
pacuéThl; BBIMOJHATH TOXKIECTBEHHbIE NPeoOpa3oBaHMsl PALMOHAIBHBIX BBIPAXKEHUN; BBIOIHATh
orepalnyy HaJ MHOXECTBaMH; HCCIEN0BaTh (YHKIMH UM CTPOUTh MX TpaUKu; pemiatb MNpocTeuine
KOMOWHATOpPHBIE 33a4H.

Auredpanveckue BbIpasKeHHUs

BbinyckHUKHM Hay4yaTcsi:

- ONepupoBaTh TMOHATHUSAMH '"TOXIECTBO", "TOXKIECTBEHHOE TpeoOpa3zoBaHHE', pemiaTh 3agadd, COAEpIKAIIne
OyKBeHHbIC JTaHHbIE, PabOTaTh ¢ GopMyIamu;
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- ONIEPUPOBATH MOHATUAMH "KBaJAPATHBIN KOPEHD', IPUMEHSThH €T0 B BEIYMCICHUSX;
- BBINOJHATH NpeoOpa3oBaHHE BBIPAKEHUH, COJCPIKALIMX CTEHEHU C IEJIBIMH MOKa3aTelsIMHU M KBaJpaTHBIC
KOPHH;
- BBINOJHATH TOKJECTBEHHbIE MPEeoOpa30BaHUs pallOHAIBHBIX BBIPA)KEHUH HA OCHOBE INpaBWJI JACWCTBUN HaJ
MHOTOUWIEHAMH U areOpanyeckuMu ApoOsaMu;
- BBITIOJIHSATH Pa3JI0KEHUE MHOTOWICHOB Ha MHOKUTEIIH.
BbInycKHUK MOJYYHT BO3MOKHOCTD:
- BBINOJIHATH MHOTOIIArOBbIE MPEOOpa30BaHUS PALMOHAIBHBIX BBIPAXKCHHWN, MPUMEHAS MUPOKUA Habop
C1Ioco00B U MPUEMOB;
- IPUMEHSATH TOXKAECTBEHHBIE TPe0Opa30BaHus U PELICHNUS 33124 U3 PAa3JIMYHBIX pa3ZesioB Kypca.
YpaBHeHust
BbINyCKHUK HAYYHMTCH:
- pemaTh OCHOBHBIE BHUJIBI PAIHOHAIBHBIX YPABHEHUH C OJTHON NMEPEMEHHON, CHCTEMBI JBYX YPABHEHHU C TBYMSI
MEPEMEHHBIMH;
- IOHUMATh ypaBHEHHE KaK BaXKHEUIIYI0O MAaTEMAaTHUYECKYIO MOJEJb i ONMUCAHUS U W3YYEHHUS Pa3sHOOOpa3HBIX
peaIbHBIX CUTYaIMil, pelaTh TeKCTOBBIE 33/1a4H alre0pandecKuM METO0OM;
- IPUMEHATH rpauuecKue MpeACTaBICHUs Uil UCCIEAOBaHUS YPaBHEHUH, UCCIIEOBAHUS U PEIICHUS CUCTEM
ypaBHEHUI ¢ IBYyMsI IEPEMEHHBIMHU.
BbInyCKHUK MOJYYHT BO3MOKHOCTh:
- OBJIAJIETh CIEUUAIbHBIMU MPUEMAMH DPELIEHUS YpPaBHEHUHM M CUCTEM YpPAaBHEHUI; YBEPEHHO NPUMEHSTh
anmnapaT ypaBHEHUH JJIs PeLeHUs] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, IPAKTHUKH;
- MPUMEHSATH rpadUuecKue MPeICTaBICHHUS ISl MCCIEeJOBAHUS YPAaBHEHHM, CUCTEM YpaBHEHHM, COAEPIKAIINX
OykBeHHBIE KO3 PHUIIMCHTBI.
B noBcexHeBHOM KU3HU U NIPU U3YyYeHUH APYTUX MPeIMETOB:

e COCTaBIISITh M pEIIaTh JIMHEHHBbIC YpaBHEHHs NMPH PEIICHUU 3ajad, BOSHHUKAIOMIMX B JIPYIHMX y4eOHBIX

npeaMerax.

Hepagencrpa
BbinycKkHUK HAYYUTHCS:
- MOHMMAaTh TEPMHUHOJIOTUIO M CHMBOJIMKY, CBSI3aHHBIE€ C OTHOLIEHHMEM HEPAaBEHCTBA, CBOMCTBA YHUCIIOBBIX
HEPABEHCTB;
- pelarth JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMbI; pellaTh KBaJpaTHbIE HEPABEHCTBA C
OIopoii Ha rpadUUecKue MPeICTABICHHS;
- IPUMEHSITH alapar HEPAaBEHCTBA JJIS PELICHMS 3a/1a4 UX Pa3IMYHbIX pa3AesioB Kypca.
BbInyCKHUK MOJYYHUT BO3MOKHOCTD:
- OCBOMTbH pa3HOOOpa3HbIe MPUEMBI I0KA3aTeIhCTBA HEPABEHCTB; YBEPEHHO MPUMEHSIThH anmapar HepaBeHCTB IS
pelIeHns: pa3Ho0Opa3HbIX MATEMAaTUYECKUX 33]1a4, 3a]1a4 U3 CMEKHBIX MTPEIMETOB U MIPAKTHKH,
- IPUMEHSATH TpauyecKkre MpencTaBiICHHs IJs UCCIIEIOBAHUS HEPAaBEHCTB, CUCTEM HEPAaBEHCTB, COJEPKAIINX
OyKBeHHbIE KO HHUIUEHTHI.
Yncj10BbIC MHOKECTBA
BbINyCKHUK HAYYMTCH:
- TIOHUMaThb TEPMHUHOJIOTUIO U CHMBOJIMKY, CBSA3aHHBIE C IMOHATHEM MHOXKECTBA, BBIMOJHITH OINEpaldy Ha
MHOKECTBaMU;
- HCII0JIb30BaTh HayajbHbIE MPEACTABIECHUS O MHOYKECTBE IEHCTBUTEIBHBIX YUCE.
BbInyCKHUK MOJYYHUT BO3MOKHOCTD:
- pa3BUBATh MIPEJCTABICHUE O MHOXKECTBAX;
- Pa3BHUBATh MPEACTABICHUE O YMCIIE U YHCIOBBIX CHCTEMaX OT HATYPAIbHBIX /10 NEHCTBUTEIBHBIX YHCEN; O POJIH
BBIYHCIICHHUI B TIPAKTHKE;
- pa3BWBAaTh W YIIYOWTHh 3HAHHWS O JACCATUYHOW 3alUCH JIEHCTBUTENLHBIX 4HCEN (MEPHOANYECKHAE U
HETepUOUYECKHe Ipoou).
DOYyHKINH
BbinyckHUK HAYYUTCS:
- IOHUMATh U UCTIOIb30BaTh (DYHKLIMOHAIBHBIEC MOHATHS, 3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUECHNU );
- CTPOUTH IpaUKH MEMEHTAPHbIX (DYHKIHMH, UCCIIE0BATh CBOMCTBA YMCIOBBIX (DYHKIMII HA OCHOBE M3Y4YEHHS
MOBEJICHUS UX TPa(UKOB;



- TOHUMATh (QYHKIHMIO KaK BaXHEHIIYI0 MATEeMaTHYECKYIO MOJENb Uil OMHCAHUS MPOIECCOB W SBICHUN
OKpY’KaroIlero Mupa, MPUMEHATh (PYHKITMOHAIBHBIN S3BIK JUIS OTIMCAHKS U UCCIICAOBAaHMS 3aBHCUMOCTEH MEXITy
($u3NUEeCKUMU BETUUYNHAMU;

- IOHUMATb U UCTIOIb30BATh A3BIK MOCIE0BATEIBLHOCTEN (TEPMUHBI, CHMBOJIMYECKUE 0003HAYEHUS);

- NPUMEHATH (OPMYJIbI, CBSI3aHHBIE C apUPMETHUECKOH M TEOMETPUYECKOW MpOrpeccusMH, M amnmapar,
c(hOpMUPOBAHHBIN NMPU U3YUEHUU OPYTHX Pa3esioB Kypca, K PEeIIeHUIO 3a/1ady, B TOM YHUCJIE C KOHTEKCTOM M3
peaIbHOM JKU3HHU.

BbInycKHUK MOJYYHT BO3MOKHOCTD:

- TPOBOJHTH HCCJIEIOBAHUS, CBSA3aHHBIE C M3YYCHHEM CBOWCTB (YHKIM, B TOM YHCIIE€ C HCIOJIb30BAaHHEM
KOMITBIOTEPA; Ha OCHOBE Tpa)MKOB M3YUCHHBIX (PYHKIIMN CTOUTH OoJiee CIoKHbIe rpaduku (KycOUHO-3aaHHbIC,
¢ "BBIKOJIOTHIMU" TOYKAMH H T. 11.);

- UCTOJIB30BaTh (PYHKIMOHAIBHBIC TIPEACTABICHHUS U CBOMCTBA (DYHKIMN JJIS peIIeHUs] MaTeMaTHYeCKUX 3ajad
U3 pa3IM4YHBIX pa3leoB Kypca;

- pemath KOMOWHUpPOBAaHHBIC 3aJaud C NPUMEHEHHEM (OpMYyJ N-TO 4YjeHa U CYMMBbI N MEPBBIX UJICHOB
apudMeTnyecKoil 1 TeOMETPUIECKON IPOTrPECCHid, MPUMEHSIS IPU ATOM anmnapaT ypaBHEHUN U HEPABEHCTB;

- TOHUMaTh apU(PMETUYECKYI0 M TEOMETPUYECKYI0 MpOorpeccuyd Kak (YHKIUM HATYpaJbHOTO apryMEHTa;
CBSI3bIBATh apU(PMETUUYECKYIO MPOrPECCUI0 C JIMHEWHBIM POCTOM, F€OMETPUYECKYIO - C IKCIIOHEHIHAJIbHBIM
pocToM.

B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeJIMeTOB:

e WCNOJIb30BaTh TpadUKH peajbHBIX NPOLECCOB M 3aBHCUMOCTEH Ui ONpeleNieHHs WX CBOMCTB
(HamOonplIie W HAWMMEHBIIME 3HAYEHUS, TPOMEXKYTKH BO3pacTaHUs H YObIBaHWs, OOJIACTH
MOJIO’KUTENBHBIX U OTPULATEIbHBIX 3HAUEHUH U T.I1.);

DJIeMeHTHI PUKJIATHOI MaTeMaTHKH

BbinyckHUK HAYYUTCS:

- HUCTOJB30BaTh B XOJI€ PEIIEHHUS 3alad >JIEMEHTApHBIC TNPEACTABICHUS, CBS3aHHBIE C TPUOITKEHHBIMU
3HAYEHUSIMH BEJTUYHH;

- HCIIOJIb30BaTh MPOCTEHIINE CTIOCOOBI MPEICTABICHUS U aHATTN3a CTATUCTUYECKUX JaHHBIX;

- HaXOJUTh OTHOCUTENIbHYIO YaCTOTY M BEPOSITHOCTh CITy4ailHOTO COOBITHS;

- pemaTb KOMOWHATOPHBIE 33124 HA HAXO0XKJICHHE YMCIIa 00BEKTOB MM KOMOWHAIINH.

BbInyCKHUK IMOJYYHT BO3MOKHOCTh:

- TIOHSTb, YTO YHUCJIOBBIC JJAHHBIE, KOTOPbIE HCIIONB3YIOTCS Ul XapaKTePUCTHKH OOBEKTOB OKPYKAIOIIETO MHpAa,
SBIISIIOTCSI IPEUMYIIECTBEHHO NMPUOMMKEHHBIMH, YTO TIO 3aIUCH MPUOIMKEHHBIX 3HAUYEHUH, COAEpKaIIUXCS B
MH(POPMALMOHHBIX UCTOYHHUKAX, MOYKHO CYAHUTH O TIOTPEIIHOCTH MPUOIIIKSHUS

- TIOHSTh, YTO TIOTPEUTHOCTh PE3yabTaTa BHIYMCICHUH JOJDKHA OBITH COM3MEpPUMA C MOTPEIIHOCTHI0 MCXOTHBIX
JTAaHHBIX;

- IPUOOPECTH TEPBOHAYAIBHBINA OIBIT OpraHMU3auu cOOpa MaHHBIX MPHU MPOBEICHUH OMpPOCca OOMIECTBEHHOTO
MHEHUS, OCYIIECTBIIATh UX aHAJIN3, IPEICTABIIATh PE3yIbTaThl ONPOCA B BUJIE TAOIHIIBI, THATPAMMBIL;

- TpUOOPECTH OMBIT MPOBEIEHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOMIBI0 KOMIBIOTEPHOTO
MOJIETTUPOBAHUS, UHTEPIIPETALINN UX PE3YIbTATOB;

- HAyYUThCS HEKOTOPBIM CIIELUATbHBIM NpUEMaM pelIeHnss KOMOMHATOPHBIX 3a/auy.

T'eomeTpust

JIn4HOCTHBIE:

* HCIOJB30BaTh MPHOOPETEHHbIE 3HAHMA M YMEHHUS B NPAKTUYECKOM JAEATENbHOCTH U MOBCEIHEBHOM
KU3HU Ui MOJEIIMPOBAHUS TMPAKTUYECKUX CUTyallMid W HCCIENOBAaHUS TOCTPOCHHBIX MOJEIeH ¢
MCIIOJIb30BAaHUEM arlliapaTra reoMeTpun

e (opmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIIUXCS K
CaMOpa3BHUTHIO M CaMOOOpa30BaHWUIO HAa OCHOBE MOTHBAIMM K OOYYCHHMIO W TIO3HAHHWIO, BBIOOPY
nanbHenero oOpa3oBaHMs Ha 0a3e OPHEHTHUPOBKH B Mupe mpodeccnii u TpodeCcCHOHATHHBIX
MPEANOYTEHNH, 0OCO3HAHHOMY MOCTPOSHHUIO WHAMBUAYAJIbHON 00pa30BaTENbHON TPAEKTOPHH C YUETOM
YCTOMYMBBIX [TO3HABATEJIbHBIX HHTEPECOB

e (opmHpoBaHHME LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH 1 OOLECTBEHHON MPAaKTUKU

e (opmHupoBaHHE KOMMYHMKAaTUBHONW KOMIETEHTHOCTH B OOLIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH W MIIAIIAMHA B 00pa3oBaTeNbHOW, OOIMIECTBEHHO IIOJIE3HOH, Y4eOHO-HCCIIeI0BaTEIbCKOMH,
TBOPYECKOM U APYTUX BHIAX NIEATEIHHOCTH



e YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIU B YCTHOM M MHCbMEHHOH peyH, IOHUMATh CMBICIT
MOCTaBJIEHHOH 3a/1a4M, BBICTPAUBATh aPTYMEHTAIUIO, IPUBOANUTH MIPUMEPHI M KOHTPIPUMEPHI
e KPHUTUYHOCTH MBIIUICHHUSA, YMEHHE PACIO3HABATH JIOTHUECKH HEKOPPEKTHHIE BBICKA3bIBAHUS, OTINYAThH
runoTe3y oT (pakra
e KPEATUBHOCTb MBILUIEHUs, WHUIUATUBY, HAXOJYUBOCTb, AKTUBHOCTb IPH PELIEHUU I'E€OMETPUYECKUX
3a1a4
e YMEHHE KOHTPOJIMPOBATH IPOLECC U PE3yJIbTaT yueOHOM MaTeMaTHUECKON AEATEIbHOCTH
e CIOCOOHOCTb K SMOLMOHAJIBHOMY BOCHPUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad, pEeLIeHul,
paccyXneHun
MeTanpeamMeTrHsblie:
B 9 kilacce Ha ypokax reoMeTpuH, Kak U Ha BCeX MpeaMeTax, OyleT MpoJaobKeHa padoTa 1Mo pa3BUTHIO OCHOB
YUTATENBCKOW KoMmeTeHuu. OOydaromuecss OBIAICIOT YTEHHEM KaK CPEICTBOM OCYILECTBJICHUS CBOMX
JaTbHEWIINX TUIAHOB: TPOJOJDKEHHsST 00pa3oBaHMsA W caMOOOpa30BaHUs, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO
aKTYyaJIbHOTO U MEPCIEeKTUBHOIO KPyra YTCHHUS.
IIpy wm3yueHun reomeTpuu OOy4aroIIMECs YCOBEPIIEHCTBYIOT IPUOOPETEHHBbIC HABBIKK  PAa0OOTBI €
uHpopmanueit 1 nononHAT ux. OHM cMOryT paboTaTh C TEKCTaMH, NPeoOpa3OBbIBATH M UHTEPIPETUPOBATH
COJIEpKaLIYIOCs] B HUX MH(POPMALIUIO, B TOM YHCIIE:
* CUCTEMAaTH3HpOBATh, CONOCTABIATh, AHAJIU3UPOBaTh, 0000IIATH M HHTEPIPETHPOBATH HH(OpPMAIHIO,
COJIep KAIYIOCs B TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTAX;
* BBIJICJIATH TJIABHYIO U U30BITOYHYIO HH(OPMAIUIO, BHIIOIHATH CMBICIIOBOE CBEPTHIBAHUE BBIJCICHHBIX (hAKTOB,
MBICJICH; TPEACTABIATh HHPOPMALIUIO B CKATOM CIOBECHOU (opMme (B BHIE IUTaHA WM TE3MCOB) U B HATJISATHO-
CHUMBOJIMYECKOH (opme (B Buae Tabiuil, rpaduecKuX CXeM U Juarpamm, KapT MOHATHH — KOHLENTYaJlbHBIX
JIarpaMM, OTIOPHBIX KOHCIIEKTOB);
* 3aII0JIHATH U JIOTOJIHATH TaOJIUIbI, CXEMBI, JMarpaMMBbl, TEKCTHI.
B xozne u3ydyeHus reoMeTpuu oOydaroIIMeCcs YCOBEPILIEHCTBYIOT OINBIT MPOEKTHOH NEesATeIbHOCTH, KaK 0COOOH
dbopMbl  yueOHOM  pabOThl, CHOCOOCTBYIOIIEH  BOCHUTAHHIO  CAMOCTOATEIHHOCTH, HHUIMATUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBALUU U 3((EKTUBHOCTH Y4eOHOM NEeATEIbHOCTH; B XOJAE peasln3aluu
HCXOJIHOTO 3aMblciia Ha NMPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BbIOMpPATh a/IeKBAaTHBIE CTOsAIIEH 3ajaue
CpeAcTBa, MPUHUMATh PEIICHHs, B TOM YUCIIE U B CUTyalusxX HeonpeaeaeHHOCTH. OHU MOIydaT BO3MOXKHOCTh
Pa3BUTH CIIOCOOHOCTH K pa3pabOTKe HECKOJbKUX BAapPUAHTOB PEIICHHWH, K MOWUCKY HECTaHIAPTHBIX pEIICHUH,
MOUCKY U OCYILIECTBICHHUIO HanOoJIee MPUEMIIEMOTO PELICHUSI.
PerynsatuBHble:
e onpedenams EJb NESITEIBHOCTU HAa YPOKE C TIOMOUIBIO YUUTEIS H CAMOCTOSTENBLHO;
e  YUYUTHCS COBMECTHO C yUUTEJIEM OOHAPYKUBATH U hopMyauposams yueonyo npooiemy,
*  YUYWTBCS NIaAHUpPO8ams yIeOHYIO AESTEIbHOCTh Ha YPOKE;
*  BbICKA3bIBAMb CBOIO BEPCHIO, MBITATHCS MpeanaraTh crocod e€ MpoBepKH (HAa OCHOBE MPOAYKTHBHBIX
3aJJaHuil B yueOHUKeE);
e paboTas MO MPEIIOKEHHOMY IUIAHY, UCHOIb306aNb HEOOXOIUMbIE Cpe/cTBa (YU€OHUK, KOMIIBIOTED U
UHCTPYMEHTHI);
e onpedeisams YCTICUITHOCTH BHITIOJIHEHHS CBOETO 33JJaHUS B TUAJIOTE C YUUTEIIEM.
CpenctBoM (popMupOBaHMS PETYIATHBHBIX JEHCTBHH CIY)KAaT TEXHOJIOTHS MPOOJIEMHOIO Juajiora Ha JTare
M3y4eHHs HOBOTO MaTepuaia ¥ TEXHOJIOTHsI OIICHUBAaHHs 00pa30BaTeNbHBIX JOCTIKECHHN (YI€OHBIX YCIIEXOB).
[To3naBarenbHbIE:
e OpHEHTHPOBATHCA B CBOCH CHCTEME 3HAHWN: NOHUMAamb, YTO HYKHA JONOJIHUTEIbHAs HH(opMarms
(3HaHMSA) JUIA pemieHus yaeOHO 3a1a4u B OIMH 11ar;
e Oenamb NPEABAPUTEIBHBIN 0mMOOp UCTOYHUKOB MH(DOPMAIUK JUIs PELIeHus] yueOHOM 3a1auu;
e 7100bIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXONUMYI0 HH(POpMAIMI0, Kak B YydeOHHMKE, TaKk W B
MIPEUIOKEHHBIX YUUTEIIEM CJIOBApsX, CIIPAaBOYHUKAX U HHTEPHET-PECypcax;
e 7100bIBaTb HOBBIC 3HAHUS: U3671€Kamb NHPOPMALUIO, NPEACTABICHHYIO B pa3HbIX (opmax (TeKcT,
TabIuIa, cXeMa, WIIICTpaLus 1 Ip.);
nepepabaTbiBaTh MOJYYEHHYI0O WH(POPMALMIO. HAOI00amb U 0elamb CaMOCTOSITENbHbIE 661600bl. CPeICTBOM
(bopMHpOBaHUs O3HABATEIbHBIX ACHCTBUM CIIy>)KUT y4eOHbII MaTepuall U 3alaHusl yueOHUKa, o0ecreunBaronye
HEPBYIO JIMHUIO PA3BUTUS — YMEHHUE OOBSICHATH MUP.
KoMMyHHKaTHBHBIE:!
e JIOHOCUTH CBOIO MO3HILHIO JI0 APYTHX: 0hopMIAms CBOIO MBICIb B YCTHOW M HHCBMEHHON peun (Ha
YPOBHE NPEIOKEHHS WIN HEOOJIBIIOTO TEKCTA);



CIIyIIaTh ¢ IOHUMATh peyb OpYeux,

BBIPA3UTEIBHO YUMamy U NepecKazvbléams TEKCT;

gécmynams B Oecely Ha ypOKe U B KU3HHU;

COBMECTHO 00208apugamucs O MpaBUiIax OOIIEHUS U MOBEJACHHS B LIKOJIE U CIIEA0BATh UM;
YUUTBCS 8bINONHAMb PA3TUUHBIE POJIU B rpynie (Juaepa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM (GOpMHpPOBAaHUS KOMMYHUKATHBHBIX JEHCTBHUU CIIy)KaT TEXHOJIOTHSI MPOOJEMHOTO Juajiora
(moOY>kKIarOIIHA ¥ TTOABOASIINN JTUAJIOT), TEXHOJIOTHS TPOAYKTUBHOTO YTCHUS M OpraHu3aiis padoThl B MajbIX
rpymnmnax.

IIpenmeTHbIe

BhInyCKHMK HAYYHTCSH:

NPUMEHAMb NpU  peuleHuu 3a0ay OCHOBHble COOMHOWEHUS Melc0y CMOPOHAMU U  YeAaMu
NPAMOY20IbHO20 U NPOU3BOILHO2O MPEY20NbHUKA,

npUMeHsAmb hopmyIbl NIOWAOU MPEY20TbHUKA.
pewams mpey201bHUKU ¢ NOMOWbIO Meopem CUHYCO8 U KOCUHYCO8,

NPUMEHAMb NPUSHAKU PABEHCMBEA MPEY20TbHUKOS NPU PEeULeHUU 2e0MeMPUYecKux 3a0ad,

NPUMEHAMb NPUSHAKU NOO0OUS MPEY20IbHUKOE NPU PeUleHUU 2e0MEeMPUYEcKUx 3a0ad,

onpeoenams UObL YeMbIPEXY20NbHUKO8 U UX CEOUCMEA,

UCNOIBL3068aMb (YOPMYIbL NAOWAOEU PUSYp O HAXOHCOCHUSL UX NIOWAOU,

BbLINONHAMb — Yepmedic  No  YCIO8UI0  3a0auu, pewams  npocmeuwiue  3a0a4u  NO  meme
«Yemuipexyzononukuy

UCNOTBL3068AMb CEOUCMBO CIMOPOH YeMblPexy20bHUKA, ONUCAHHO20 OKOJLO OKPYHCHOCTIU, C8OUCMEBO V208
BNUCAHHO20 YeMbIPEXY20NbHUKA NPU PelleHUU 3a0ad,

UCNONBL3068aMb POPMYIbL ONUHBL OKPYICHOCIU U OY2U, NAOWAOU KPYead U CeKMOopa npu peulenuu 3a0ad,
pewams 2eomempuieckue 3a0adi, ONUPAsCb HA CEOUCMEA KACAMENbHbIX K OKPYICHOCMU, NPUMEHSS
00NoIHUMENbHbIE NOCMPOEHUS, aleeOpaulecKull U mpueoOHOMempuyecKull annapam,

npoeoouUms onepayuu HAO BeKMOPAMU, GbIYUCTAMb ONUHY U KOOPOUHAMbBI BEKMOPA, Y20l MeHcoy
geKmopamiu,
PAacno3nasams ypasHeHus OKPYHCHOCMeU U NPAMOT, YMemb UX UCHONb3068AMb,

UCNOTb306aMb NpUOOpemenHble 3HAHUA U YMEHUs 6 NPAKMUYecKou OesimerbHOCmu OJisl peuleHus.
NPAKMUYecKux 3a0a, C6A3aHHbIX C HAXOHCOCHUEM 2e0OMEeMPUYECKUX 6eTUUUH

BbInyCKHHMK IOJIyYUT BO3MOKHOCTD:

OBJIa/IETh BEKTOPHBIM METO/IOM JUISl PELICHHUS 33/1a4 Ha BBIYMCIICHUE U JOKA3aTeNbCTBO;

HNpUOPECTH OTIBIT BHIITOJHEHUS IIPOEKTOB.

OBJIA/IETh KOOPAMHATHBIM METOJIOM PELICHUS 3a/1a4 Ha BHIYMCIICHUE U JI0KA3aTeIbCTBO;

nproOPECTH ONBIT UCHOIb30BAHMUS KOMIBIOTEPHBIX IPOTPAMM JIJISl AaHAJIN3a YaCTHBIX CIIyYaeB

B3aMMHOT'O PACIOJI0KEHUS OKPY)KHOCTEH U NPSMBIX;

IpHUOOPECTH OMBIT BHITOJIHEHHS IPOEKTOB

BBIYUCIIAITH TUIOMAAN (PUTYpP, COCTABICHHBIX M3 NIByX U 00Jee MPSMOYroJbHHUKOB, MapajlieIorpaMMOB,
TPEYroJbHUKOB, KPyra M CEKTOpa;

BBIUUCIATh  IUIOIIAJM  MHOTOYIOJbHHMKOB,  HCIOJIB3Yysl ~ OTHOUICHHS  PAaBHOBEJIUKOCTH U
PaBHOCOCTABICHHOCTH;

NPUMEHSTh anreOpandeckuii U TPUTOHOMETPHUECKHI MaTepuall NpU PELICHUH 3a/a4 Ha BBIYHCIICHHE
IUIOIIAIEH MHOTOYTOJIbHUKOB;

npuoOPEeCTH OMBIT NMPUMEHEHHUS aaredpanyeckoro M TPUTOHOMETPHUECKOTO ammaparanpd peleHud
TreOMETPUUECKUX 33734

BBIBOANTH (DOPMYITy JUI BBIYMCIICHHUS yIJia MPAaBUIBHOTO N-yrojdbHMKA M IPUMEHATH €€ B Ipolecce
peleHus 3aaad,

HOPOBOJUTH JOKA3aTeNbCTBA TEOPEM O (opMysie IUIOLAAU, CTOPOHBI MPAaBHIBHOIO MHOIOYIOJbHHUKA,
panuyca BIIMCAHHOM M ONUCAHHOM OKPYKHOCTH M CJIEJCTBUI U3 TEOPEM U NMPUMEHATh UX MPHU PELICHUU
3ajad,

pelaTh 3a/ayd Ha J0Ka3aTeJIbCTBO C HCIOJb30BaHUEM (HOPMYI JIJIMHBI OKPYKHOCTHU WU JUIMHBI TyTU
OKPY’KHOCTH, (hopmy riomaaen puryp.

NPUMEHSTh CBOWCTBA BM)KEHUS ITPU PELICHNH 3a/1a4,



® IPUMEHATh MOHATHUA: OCEBas M LEHTpajbHAas CUMMETPHsA, MapajuleibHbI NEPEeHOC U MOBOPOT It
peleHuHt 3a1a4
2. COAEPXAHHUE YYEBHOI'O IPEJMETA, KYPCA
Anreopa
HepagenctBa
UucnoBble HepaBeHCTBA. (OCHOBHBIE CBOICTBA YHCIOBBIX HepaBeHCTB. CIOXKEHHME M YMHOKEHUE
YHUCJIOBBIX HepaBeHCTB. OleHMBaHME 3HAa4eHMs BbIpaxkeHHs. HepaBeHcTBa C OJHON INEPEMEHHOI.
Pemienne HepaBeHCTB ¢ 01HOM niepemMeHHON. UncioBbie mpoMeKyTKu. CHCTEMbI JIMHEHHBIX HEPABEHCTB C
0JIHOM nepeMeHHOM. CHCTEeMBI pallMOHAIbHBIX HEPABEHCTB ¢ MOy IsIMU. VppanroHaibHble HEpaBEHCTBA.
Paccyxnenus or mporuBHOro. MeToa HCHOJIB30BAHUS OYEBHJIHBI HEPABEHCTB. MeTOJ| NMPUMEHEHUs
paHee J10Ka3aHHOI'O HEpPaBEHCTBA. MeTol reoMeTpUIeCcKOi HHTepIpeTalty.
KBaaparuunasa pyHknus
[ToBTOpenune u pacmupenue cBeaeHuid o (ynkuumu. CpoiictBa (ynkumu. Kak moctpouts rpadux
¢ynkun y = kf(x), ecnu uzBecren rpagpuk Gpynkuuu y = f(x). Kak moctpouts rpadguxu GyHkimii y =
f(x) + bu y = f(x + a), ecnmu u3BecreH rpaduk ¢pynkmun y = f(x). KBagparnanas ¢pyakius, e€ rpaduk u
CcBoWicTBA. PemeHne KBagpaTHBIX HEPAaBEHCTB. PelleHHWe paluoOHAJbHBIX HEPABEHCTB. Merton
nHTepBanoB. CHCTEMbl YpaBHEHMH C ABYMs IE€peMEHHbIMHU. PelieHue 3asady ¢ MOMOIIBIO CHUCTEM
ypaBHEHHUH BTOpoii cteneHn. Kak mocTpouts rpaduk QyHKINY , €CIM U3BECTCH IpaduK (YHKIINH .
DJIeMeHTHI PUKJIATHON MaTeMaTHKH
MaremaTtnueckoe  MoxenupoBaHue. [IponeHTHele  pacu€rbl. AOCONIOTHasE UM OTHOCUTENbHAs
norpemHoctd. Ilpubnmwxénnsle BbluucieHus. OCHOBHbIE MpaBuia KoMmMOuHatopuku. Yactota
BEPOSATHOCTh CilyyaiiHoro coobitus. Kitaccuueckoe onpezenenue BeposTHOcTU. HavanbHble cBeeHUs O
CTAaTUCTHKE.
YucJi0BbIe N10CIE10BATEIBLHOCTH
YucnoBele moOCienOBaTeNbHOCTH. Apudmernyeckas mporpeccusi. CymMma n  [EpBBIX  YJICHOB
apudmeTnyeckoi nporpeccuu. I'eometpuyeckas nporpeccust. CymMMa n nepBbIX YICHOB T€OMETPUUECKOM
nporpeccud. CyMmMa 0€CKOHEYHOM TeOMETPHYECKOM POrpeccuu, y KOTopoii | g |
IloBTOpEeHne n cucreMaTuzanms yueOHOro MaTepuaJia
VYupaxkHeHus Uisl MOBTOpeHUs Kypca 9 kiacca. iToroBas KOHTposibHas padoTa.
I'eomeTpus
1. BekTopsl. MeTon koopauHaT
ITonstne BekTopa. AOcCONIOTHas BeJIMYMHA W HalpaBlIeHHE BeKTopa. PaBeHCTBO BekTOpoB. CroxkeHue Hu
BBIUUTAHUE BEKTOPOB. YMHOXKCHHME BEKTOPOB. YMHOXXEHHE BeKTopa Ha uucio. KoimmHeapHble BEKTOPBHI.
Pa3noxxeHune BekTopa o KOOpAUHATHEIM BekTopaMm. Koopaunats! Bekropa. [Ipocreiimue 3anaun B KOOpAnHaTAaX.
YpaBHEHNE OKPYKHOCTH U MPSMOM.
2. CooTHOLIEHNsI MKy CTOPOHAMH U yIJIaMH TpeyrojbHuka. CkajisipHoe Npou3BeieHle BEKTOPOB
CuHyc, KOCMHYC M TaHTeHC yria. Teopembl CHHYCOB M KOCHHYCOB. Perienue TpeyroibHUKOB. COOTHOLICHHMS
MEXJ/y CTOPOHAaMHU U YIJIaMU TpeyroyibHuka. CKalsipHOE MPOU3BEACHHE BEKTOPOB M €ro MPUMEHEHUE B
reOMETPUUYECKUX 3a]1a4ax.
3.liIMHA OKPYKHOCTH H ILIOIIaJAb Kpyra
ITpaBunbHBIE MHOTOYTOJIBHUKH. OKpPY>KHOCTH: ONUCAHHAS OKOJIO MTPABUIBHOTO MHOTOYTOJIbHUKA U BITMCAHHAS B
Hero. [TocTpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. J[lTMHA OKPYKHOCTH M ILIOIIA/b KPYTa.
4. IBnxenne
Otobpaxxenune iockoctd Ha cebs. Ilonstue apmwkenus. OceBas M LeHTpalbHas cuMMeTpus. [lapamienbHblid
NepeHoc 1 noBopoT. HanoxxeHus u 1BUKEHUS.
5. IloBTOpEeHne
Pemienue niaHuMeTpuUeCKUX 3aaad.



