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1. IInanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 peaMeTa

Pabouas nmporpamma yue6HOTro nipeamera «MaremaTtka — 7 — 9» obecrieunBaeT JOCTUKEHUE CIETYIONIUX PEe3yIhTaTOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs:

Jluynocmmuowie pe3yiomamaul.

JIn4HOCTHBIC pe3yJbTaThl OCBOEHUS MPOrpaMMbI yueOHOTO npeaMera «MaTeMaTrukay XapaKTepU3yrTCs:
1. u 3 I'pasricoanckoe u 0yxo8Ho-HpascmeeHHoe 60CRUMAHUE:.
TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S13aHHOCTEHN Ipak/IaHNHA U peasIM3allui €0 IpaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUM, MPOIETYP IPaKIaHCKOT0 00IIecTBa (BBIOOPHI, OIIPOCHI U TIP.); OTOBHOCTHIO
K 00CYXXJICHHIO TUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUUECKUM NMPUMEHEHUEM JIOCTHIXKEHUM HayKH, OCO3HAHUEM BaKHOCTH
MOPJIBHO-3TUUYECKUX MPUHITUTIOB B JICSITEIHBHOCTH YUEHOTO.
2. Ilampuomuueckoe 6ocnumanue:
POSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIEHUEM K JJOCTHKEHU IM
POCCUHCKMX MAaTEMaTUKOB U POCCHUICKONW MaTeMaTUYECKOM IIKOJIbI, K UCIIOIB30BAHUIO 3THX JOCTHKEHUN B IPYTUX HayKax U
MPUKIIATHBIX cepax.
4. . dcmemuueckoe eocnumanue:
CIOCOOHOCTHIO K AMOIIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHICCKHX 00BEKTOB, 3aa4, PEIICHHUH, PacCyKICHUIA;
YMEHHUIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRE.
5. Illennocmu HayuyHO20 NO3ZHAHUA:
OpUCHTAIMEH B JICITSIPHOCTH HA COBPEMEHHYIO CHCTEMY HayUHBIX MPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
YeJI0BEeKa, MPUPOJIBI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTHYECKOW HayKH KakK c(pephl YeIOBEUECKOM NeATeIIbHOCTH, dTAIIOB e¢
Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS IIUBUIIM3ALIMM; OBJIAJICHUEM SI3bIKOM MaTEMaTHKH U MaTEMAaTHYECKOU KYJIbTYPOMl Kak
CpEJICTBOM MTO3HAHUS MHUPA; OBJIAJICHUEM ITPOCTEUIIMMHU HaBbIKAMHU UCCIIEA0BATEIBCKON JEATEIHLHOCTH.
6. Duzuueckoe socnumanue, hopmuposanue Kyabmypot 300P06bsa U IMOUUOHATLHO20 ONAZONOTIYUUA:
TOTOBHOCTBIO MPUMEHATH MaTEMATHUYECKHUE 3HAHUS B UHTEPECAX CBOETO 3JI0POBbS, BEJICHUS 3JJ0POBOT0 00pa3a KU3HM (3710pOBOE
MMTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHIATHH M OTJIbIXA, peryJIapHas (Gu3ndeckas akTUBHOCTD); C(pOPMHUPOBAHHOCTHIO HABBIKA
pedirekcuu, MpU3HAHUEM CBOETO IIpaBa Ha OIMIMOKY M TaKOTO JKE TMpaBa JPYroro 4ejaoBeKa.
7. Tpyooeoe éocnumanue:
YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 3a]la4 MAaTEMAaTHYECKOW HAIIPABICHHOCTH, OCO3HAHWEM BaKHOCTH
MaTeMaTHYEeCKOro 00pa30BaHUs Ha MPOTSHKCHUU BCEH KU3HU IJIs YCTICITHON MPOo(ECCHOHABHOMN AEATEIIbHOCTH U Pa3BUTHEM



HEOOXOIMMBIX YMEHHH; OCO3HAHHBIM BEIOOPOM M IMOCTPOSHUEM WHIUBUIYAIBHON TPASKTOPHH 00Pa30BaHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

8. Jkonozuueckoe 6ocnumanue:
OpHEHTaIMel Ha TPUMEHEHUE MaTeMaTHYCCKUX 3HAHUH IS PEIICHUS 3a/1a4 B 00JIACTH COXPAHHOCTH OKPYIKAIOIIEH CPEJIbl,
TUTAHUPOBAHUS ITOCTYITKOB U OIICHKH WX BO3MOKHBIX ITOCJICACTBUH I OKPY>KAIOIICH CPe/lbl; OCOZHAHUEM TI100aTbHOTO
XapakTepa dKOJIOTHICCKUX TPOOJIeM U ITyTeH UX PEIICHHS.

Jluynocmuule pe3yiomamsl, obecnewusaouue a0anmayuio 00Y4anue2ocs K UsMeHAWUMCS YCI08UAM COYUATLHOU U
NPUPOOHOLL Cpeobl:
TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBUSAX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOSH KOMITIETEHTHOCTH Yepe3 MPaKTUIECKYIO
JESATEIBHOCTD, B TOM YHCJIE YMEHHE YUUTHCS y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOM JIEITEILHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETECHIIUN U3 OIBITA IPYTUX; HEOOXOIUMOCTHIO B (JOPMHUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIIe (OPMYIUPOBATH
UJICH, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHCJIC PAHEE HE M3BECTHBIX, OCO3HABATH ACHHUIIUTHI COOCTBEHHBIX
3HAaHHMHA U KOMIICTCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH
CTPECCOBYIO CUTYAIIHIO KaK BbI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATH MPUHUMAECMbBIC PEIICHHS M JICHCTBUS,
GopMyTUpPOBaTH U OLIEHUBATH PUCKH U TIOCIEACTBHSI, (OPMHUPOBATH OIIBIT.

Memanpeomemmnbwie pe3yiomamot:

1) ymeHue camMOCTOSATENbHO IUIAHUPOBATh albTEPHATUBHBIC IYyTH JOCTHIKEHHUS ILIeNiel, OCO3HAHHO BBIOMpaATh HamoOoIee
s peKkTHBHBIC CTTIOCOOBI PeIIeHUsT YIeOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;

2) yMeHHue OCYIIECTBISATh KOHTPOJIb 10 PEe3yJbTaTy U MO CIOCO0y NEeHCTBUS Ha YPOBHE IPOM3BOJILHOTO BHUMAHUS U BHOCUTH HE-
00X0TMMBbIE KOPPEKTHUBBHI;

3) yMeHHe aJeKBaTHO OLICHWBAThH MPABWJILHOCTh WM OIMIMOOYHOCTH BBIMOJTHEHUS Y4eOHOM 3a/1auu, €€ 00bEKTUBHYIO TPYIHOCTh
1 COOCTBEHHBIE BO3MOXXHOCTHU €€ PEIICHHUS;

4) 0CO3HaHHOE BIIAJICHUE JIOTUYCCKUMH JEHCTBUAMH OMNpPEACICHUS TOHATUN, OOOOIICHHs, YCTAaHOBJICHHS AaHAJIOTHH,
KJIacCU(PUKAIMU HA OCHOBE CAMOCTOSITEIbHOTO BRIOOpA OCHOBAHUH M KPUTEPUEB, YCTAHOBICHUS POIO-BUIOBBIX CBSI3CH;

5) yMeHue ycTaHaBIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3H;, CTPOUTH JIOTUYECKOE PACCYKIEHUE, YMO3aKIoueHne (MHAYKTUBHOE,
JIEAYKTUBHOE U TI0 aHAJIOTHH ) U BBIBOJIBL;

6) yMeHHE CO37aBaTh, MPUMEHATh M MPEOOPa30BHIBATh 3HAKOBO - CHMBOJWYECKHE CPEICTBA, MOJCIH U CXEMbI JJIS PEIICHHS
y4eOHBIX 1 TTO3HABATEIBHBIX 33/1a4;

7) yMeHHE OpPraHW30BBIBATH YICOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIHLHOCTh C YUUTEJIEM M CBEPCTHUKAMU: OMPEICISTh
e, pacnpeaenaeHue GyHKIUN U pojed YYaCTHUKOB, B3aUMOJIECTBUE U 00IIIKE CIIOCOOBI pabOThl; yMEHHE paboTaTh B TPyIIIE:



HaxoJIUTh O0OIllee pElIeHUE U pa3peliaTb KOH(PIMKTHI Ha OCHOBE COIVIACOBaHUS MO3ULUA M yd€Ta HMHTEPECOB; CIy- LIATh
naptHépa; GopMyIHpoBaTh, apryMEHTHUPOBATh U OTCTAUBATH CBOE MHEHHE;

8) chopMHpPOBaHHOCTH Y4EOHOUM M OOIIETOJB30BATEIBCKOM KOMIETEHTHOCTH B 00JIACTH HUCIOJIb30BaHUS MH(pOpMAIM- OHHO-
KOMMYHHUKalIMOHHBIX TexHosorui (MKT-koMneTeHTHOCTH);

9) mepBoHayYaIbHBIE MPEICTABICHUS 00 HUIEAX M O METOJaX MaTeMaTUKH KaKk 00 YHHUBEpPCAJIbHOM SI3bIKE HAYKU U TEXHUKHU, O
CpeACTBE MOJCIUPOBAHUS SIBIICHUI U TIPOIIECCOB,;

10) ymeHue BUAETh MAaTEeMaTHYECKYIO 33/lauy B KOHTEKCTE MPOOJEMHOW CHUTyallUd B JPYTUX AUCHUILIMHAX, B OKPYXKAIOIIEH
KU3HU;

11) ymMeHHe HaxoAWTh B PA3IUYHBIX MUCTOUYHHMKAX HH(POPMAIMIO, HEOOXOIUMYIO ISl PEIICHUS MaTeMaTUYeCKUX MpoOseM, H
PEACTaBIATh €€ B MOHATHOW (popMe; MPUHUMATh PEIICHHE B YCJIOBHUSX HEMOJHOW M M30BITOYHOM, TOUHOW U BEPOSITHOCTHOM
uHpOpMaIIH;

12) yMeHHe MOHMMATh M HCIIOJb30BaTh MaTEMaTUYECKHE CPEJICTBA HArJISIHOCTH (PUCYHKH, YEPTEKH, CXEMbl W JIp.) IS
WJUTFOCTpAIliU, HHTEPIPETAIliU, apTyMEHTAIIUH;

13) ymMeHue BBIIBUTAaTh TUIIOTE3bI MPU PEIICHUH YUSOHBIX 3a71a4 M TIOHUMATh HEOOXOIMMOCTh X MPOBEPKH;

14) ymMeHue IPpUMEHATh UHIYKTUBHbBIE U AENYKTUBHBIE CITIOCOOBI paCCyKICHU, BUJIETh PA3IMUHbIe CTpATETH PEIICHUs 3a/1a4;
15) moHMMaHWE CYIIHOCTH AaJTOPUTMUYECKHUX MPEANHCAHUN W YMEHHE JIeCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM
ITOPUTMOM;

16) ymeHHe camMOCTOSITEJIbHO CTaBUTh II€J]H, BHIOMpaTh M CO3[aBaTh AJITOPUTMBI IS PEIIeHUS Y4eOHBIX MaTeMaTHYEeCKUX
poOJieM;

17) yMeHue MIaHupOBaTh M OCYIIECTBIATH I€ITEILHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a7]a4 UCCIIEIOBATEIbCKOTO XapaKkTepa.

Ilpeomemmnuie pezynomamot:

1) ymenue paboTaTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTypUpOBaHWE, U3BIEUEHUE HE0OXonuMou uHOOpMAaIuu), TOYHO U
IPAaMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOM M MHUCbMEHHON peyH, NPUMEHSS MAaTeMaTUYECKYH0 TEPMHHOJOTHIO U CUMBOJUKY,
WCIIOJIB30BaTh PA3NIMYHBIC S3BIKM MAaTEMAaTUKH (CIIOBECHBIA, CHUMBOJIMYECKHM, Tpadudeckuii), 0OOCHOBBIBATH CYXKIICHHS,
MIPOBOJUTH KIACCU(DUKAIINIO, TOKA3BIBATh MATEMATHUECKUE YTBEPKIACHUS;

2) BmajmeHre 0a30BBIM MOHSTUWHBIM allapaToOM: UMETh MPEJCTABICHUE O YHUCIE, BIAJICHHE CHUMBOJIBHBIM SI3BIKOM aireOphl,
3HaHUE JIEMEHTAPHBIX (DYHKIMOHAJIBHBIX 3aBUCUMOCTEHN, (POPMUPOBAHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTX



B peaJbHOM MHUPE U O PA3IMYHBIX CIIOCO0aX MX W3- YUCHHs, 00 0COOCHHOCTSAX BBIBOJOB U MPOTHO30B, HOCAIINX BEPOSTHOCTHBIN
XapakTep;

3) yMEHHE BBINMOIHATH areOpandeckue mpeoOpa3oBaHus PAIMOHATBHBIX BRIPAKCHHM, IPUMEHATh WX VIS PEIICHUS Y4eOHBIX 9
COIEPXXAHUE KYPCA maTteMatnueckux 3ajiau v 3a7a4, BOZHUKAIOIINX B CMEKHBIX YUCOHBIX MTPEAMETaX;

4) yMEHHE TOJIb30BATHCS MAaTEMAaTHICCKUMH (OPMYJIaMHU U CaMOCTOSATEIIEHO COCTaBIIATh (OPMYIIBI 3aBUCUMOCTEH MEXKy BEJIH -
YMHAMHU Ha OCHOBE 000OIICHHUS YaCTHBIX CIy4aeB U OKCIICPUMCHTA,

5) yMeHMe penaTh JIMHCHHBIC U KBAJPAaTHBIC YPABHCHHS M HEPABCHCTBA, a TAKXKE MPUBOJIUMBIC K HUIM YPaBHEHUs, HEPaBEH- CTBA,
CUCTEMBI;, IPUMCHSTH TpadUUeCKHUe MPECTABICHUS JUTsl PEIICHUS B MCCIICIOBAaHUS YPaBHCHHM, HEPABEHCTB, CUCTEM; IPUMEHSITh
TIOJTYYCHHBIC YMCHHUS JIUIS PEIICHUS 3a7a4 U3 MAaTEMATUKH, CMEKHBIX MTPEAMETOB, MPAKTHKHY;

6) OBJaJCHHEC CUCTEMOHN (DYHKIIMOHAJILHBIX TMOHATHH, (QYHKIIMOHAIBHBIM SI3BIKOM M CHMBOJIHMKOH, YMEHHE CTPOUTH TpaduKH
(GYHKIIUH, ONMMCHIBATh UX CBOWCTBA, MCIIOJIB30BaTh (PYHKIIMOHAIBHO-TPAaQUUIECKUE TPEICTABICHUS I ONMUCAHUS M aHaU- 3a
MaTEMaTUYCCKUX 3aJad W peajbHbIX 3aBUCUMOCTCH; 7) OBJIaJlcHUE OCHOBHBIMU CIIOCOOAMM TIPEJACTABIICHUS W aHaIHM3a
CTaTUCTHUYECKHUX JAHHBIX; YMEHHUE PelllaTh 3a1a4i Ha HAX0XJIEHUE YaCTOThI U BEPOSITHOCTH CIIyYaHBIX COOBITHIA;

8) yMeHHe IPUMEHSITh U3YUCHHBIEC MTOHATHUS, PE3YJIbTAaThl U METOABI IPU PEIICHUH 3a7a4 U3 Pa3IMYHbIX pa3/ielioB Kypca, B TOM
quClie 3a/1a4, HE CBOSIIMXCS K HETIOCPEICTBEHHOMY MTPUMEHEHHU IO U3BECTHBIX aJTOPUTMOB.

9) oBnageHue 0a30BBIM MOHSTUHHBIM alllapaTOM [0 OCHOBHBIM pa3lieliaM CoOJEp)KaHMs; TMpeCTaBiIeHHE 00 OCHOBHBIX
U3y4aeMbIX TMOHATUAX (YUCIIO, TeoMeTpuueckas (Gurypa, BEKTOp, KOOPAMHATHI) KaK BaKHEHUIITNX MATEMATHYECKUX MOJEISIX,
MO3BOJISIONINX OMUCKHIBATh U U3y4aTh peabHbIC MPOLIECCHI U SBJICHUS;

10) ymenue paboTath ¢ reOMETPUUECKUM TEKCTOM (aHATM3UPOBATh, U3BJICKATh HEOOXOMMYIO HH(OPMAIIHIO), TOYHO U TPAMOTHO
BBIP2)KaThb CBOM MBICIM B YCTHOW W MHCHBMEHHOM pedd C MPUMEHEHHEM MaTeMaTUYeCKON TEPMUHOJIOTHH U CHUMBOJIHKH,
WCIIOJIb30BaTh Pa3IUYHbIC SI3bIKM MaTeMaTHKW, TMPOBOAWUTH KiIacCU(UKAIMK, JIOTHYECKHE OOOCHOBAaHHUA, JIOKA3aTEIhCTBA
MaTeMaTUYECKUX YTBEPIKICHUMN;

11) oBnajeHre HaBBIKAMU YCTHBIX, MUCHBMEHHBIX, HHCTPYMEHTAIbHBIX BEIYUCIICHUN;

12) oBnameHne TEOMETPUIECKUM SI3BIKOM, YMEHHE HCIIOJIH30BATh €0 JJI OMHUCAHUS MPEIMETOB OKPYKAIOIIETO MHUPA, Pa3BUTHE
MPOCTPAHCTBEHHBIX MPEACTABICHUIN 1 M300pa3UTEIbHBIX YMEHUHN, TPUOOPETEHNE HABBIKOB T€OMETPUUECKIX MTOCTPOCHUH;

13) ycBoeHHe cUCTEeMAaTHYECKUX 3HAHUU O TUIOCKUX (DUTypax W WX CBOMCTBAX, a TAKXKE HA HATIISTHOM YPOBHE — O MPOCTEHIIINX
MPOCTPAHCTBEHHBIX TEJIaX, YMEHHE IPUMEHSTh CUCTEMAaTHUECKUE 3HAHUS O HUX ISl PEIICHUS T€OMETPHUUCCKUX M TIPAKTHICCKUX
3ajay;



14) ymenue n3mMepsaTh AJIMHBI OTPE3KOB, BETUYHMHBI YIJIOB, UCIIOJIb30BAThH (DOPMYJIBI ISl HAXOXKACHUS IEPUMETPOB, TUIOLIAACH 1
00BEMOB r€OMETPUUECKUX PUTYD;

15) ymeHue npuMeHsATh U3yYEHHbIE TOHITHS, PE3yJIbTaThl, METOBI JIJISl PEIICHMs 3a7ad MPAaKTUYECKOro XapakTepa U 3ajay u3
CMEXHBIX JUCIUIUIMH C UCIIOJIb30BAaHUEM MTPU HEOOXOJUMOCTH CIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJISTOPA, KOMIIbIOTEPA.

7 kJjiace

PALIMOHAJIBHBIE YUCIJTIA

BbInyCKHUK Hay4YUTCS:

1) noHMMaTh 0OCOOEHHOCTU JECATUYHON CUCTEMbI CUMCIICHHUS,

2) BIaJeTh NOHITUSIMH, CBI3AHHBIMU C JEIMMOCTHIO HATYPAJIbHBIX YHCET;

BbITyCKHUK MOTYyYUT BOZMOKHOCTD:

3) NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTEMAMU CUUCTEHUS C OCHOBAHUAMU, OomauyHbimu om 10;

JIEMCTBUTEJILHBIE UMCJIA

BrIlTyCKHUK Hay4nuTCS:

1) ucionp30BaTh HaYaIbHBIE IPEACTABICHUS O MHOYKECTBE I€MCTBUTEIBHBIX YHUCEIL,

Buinycknuk nonyuum 603modxicHocmy:

2) pazéums npedcmasieHue 0 Yucie U YUCI08bIX CUCIEMAX OM HAMYPAIbHbIX 00 0eUCMEUMENbHbIX YUCeT, O POJIU BbIYUCTICHULL 8
yenoseueckou npaKkmuke:

N3MEPEHUA, ITPUBJIMOKEHN A, OLUEHKHU

BrinyckHuK HayuuTCs:

HCIIOJIb30BaTh B XO/I€ PEILICHNUS 3a]1a4 3JIeMEHTapHbIE MPECTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSIMHU BEJTUYHH.
Buinyckuuk nonyuum 603moxicHocmy.:

NOHAMb, UMO YUCTI08ble OAHHble, KOMOpble UCNOIb3YIOMCA O/ XapaKmepucmuku 00bekmos oKpyicaowe2o mMupd, A61aomcs
NPEeUMYUWeCMBEHHO NPUOTUINICEHHBIMU, YO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepIHCAUWUXCS 6 UHPOPMAYUOHHBIX
UCTNOYHUKAX, MONCHO CYOUMb O NOSPEUHOCMU NPUOIUINCEHUS,

NOHAMb, YO NOCPEUWHOCIb Pe3VIbMama bl4UCIeHUL O0INCHA OblMb COUBMEPUMA C NOZPEULHOCHIBIO UCXOOHBIX OAHHUBIX.
AJITEBPANYECKHUE BbIPAXKEHU A

BbIyCKHUK Hay4YuTCS:



1) BIageTh MOHATUSMHU «TOXKAECTBO», «TOXKIECTBEHHOE MpPeoOpa3oBaHMEy, PeIlaTh 3aJauyd, coepkamirue OyKBEHHBIC TaHHBIC;
paborath ¢ hopmyamu;

BoinyckHux noayuum 603mMo#CHOCMb !

2)Hayyumovcs BLINOAHAMbS MHO20ULA208blE NPEe0OPA308AHUS PAYUOHATLHBIX BbIPANCEHUN, NPUMEHAA WUPOKUU HAOOp cnocobo8 u
npUemos.

YPABHEHU A

BbIMyCKHUK HAYIHUTCS:

1) pemaTh OCHOBHBIE BU/IBI PallMOHAILHBIX YPABHEHUH C OHON TIEPEMEHHOM!.

BoinyckHux noayuum 603mMOoMCHOCMb !

2) oenademsv cneyuaibHbiMU NPUEMamil peueHus ypasHeHull.

8 kiacce

PAIIMOHAJIBHBIE UHUCJIA

BrlnmyckHUK Hay4uTCS:

1) BeIpaxkaTh yucia B SKBUBAICHTHBIX (popMax, BEIOMpas HanboJiee MOIXO0ASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYyaIuu;

2) cpaBHUBATH M YIIOPSIOYMBAThH PalliOHATIBHbIE YHCIIA;

3) BBINIOJHATHh BBIYUCICHHS C PAlMOHAIBHBIMU YHCJIAMH, COYETasl YCTHBIC W MHCHbMCHHBIC MPUEMBI BBIUYMCICHUN, MPUMEHSITH
KaJIbKYJISTOP;

BBITyCKHUK MOJTYYUT BO3MOYKHOCTD:

4) nosHakomMumubcsi ¢ NO3UYUOHHBIMU CUCTIEMAMU CUUCAEHUS. C OCHOBAHUAMU, omaudnbimMu om 10;

5) yenybums u pazeumov npedcmasieHus 0 HamypaibHblX YUCAAX U CEOUCMBAX 0eIUMOCTIU,

IIEfICTBI/IT EJIBHBIE YUCJIA

BrinyckHUK HAy4IUTCS:

1) BnageTh MOHATHEM KBaJpaTHOTO KOPHS, MPUMEHSTh €r0 B BBIUUCICHUSX.

Buinycknux nomyuum 6o3moocnocme.

2) pazeums npedcmasienue 0 Yucie u YUCI08blX CUCMEMAX OmM HAMYPAIbHbIX 00 0CUCMBUMENbHBIX YUCe]l, O POJIU 8bIYUCTeHUL 8

yenoeeyeckou npaKmuke:
N3MEPEHUA, ITPUBJIVDKEHN A, OLIEHKHN



BrinyckHUK HAyYuTCA:

l)ucnonb30BaTh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTAPHBIE TPEACTaBICHUS, CBA3aHHbIE C TPUOIMKEHHBIMUA 3HAYCHUSIMU BEJTUYHUH.
Buvinycknuuk nonyuum 603moiCHOCMb !

2)nonams, ymo yucniosvie OaHHvle, KOMopble UCNOIbIYIOMCS OJIsL XapaKmepucmuKky 00beKmos8 OKpyHcaroue2o Mupa, Aeusa0mcs
NPeUMyUeCmeeHHO NPUOTUINCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX 3HAYEHULl, COOepHCAUWUXCS 6 UHPOPMAYUOHHBIX
UCTMOYHUKAX, MONCHO CYOUMb O NOZPEULHOCIU NPUOTUIHCEHUSL,

AJITEBPANYECKHWE BbIPAJKEHIMA

BrinyckHUK HAyYUTCA:

1) BBIMIOTHATH MMPEe0Opa30BaHUs BEIpAKEHUN, COJIEPKAIIUX CTETICHH C IEIbIMH MOKA3aTEIsIMUA U KBaJIpaTHbIC KOPHU;

2) BBITIOJIHSITH TOXKJACCTBEHHBIC TIPEOOPA30BaHUS PAIIMOHAIBHBIX BBIPAYKEHHUN HA OCHOBE TIPaBUJI JICUCTBUI HAJl MHOTOWICHAMU U
anreOpanyecKuMu Apo0sMu;

3) BBIMOJIHATH PA3JI0KEHUE MHOTOUYJICHOB HA MHOKUTEIH,

Buinycknuk nonyyum 603mMoiCHOCb !

4)nayuumucs 8bINOIHAMb MHO2OUWA208ble NPeodpPaA308aHUS PAYUOHANbHBIX BbIPANCEHUU, NPUMEHSS WUPOKULL HAOOp cnocobos u
npuemos;

YPABHEHU A

BrinyckHuK HayuuTCS:

1) pemaTe OCHOBHBIE BU/IbI PAIIMOHATBHBIX YPABHEHUI C OJTHOW MEPEMEHHOM, CUCTEMBI IByX YPABHEHUH C JBYMS EPEMEHHBIMU;
2) IOHMMATh YPAaBHEHHE KaK BaKHEUIIYI0 MAaTEeMAaTHUECKYI0 MOJENb JJIs OMHUCAHWA M W3YYEHHUS Pa3HOOOPA3HBIX PEalbHBIX
CUTYaIllii, pelIaTh TEKCTOBBIC 3a/1a4 aNreOpandecKiuM METOIOM;

3) mpumeHsTh TpaduuecKkre MPEACTABICHUS I WCCICNOBAaHUS YPaBHEHUW, UCCICNOBAHUS U PEIICHHS] CHCTEM YPaBHEHUH C
JNBYMsI IEPEMEHHBIMH.

Buinycknux nomyuum 6o3moarcnocms.:

061a0emb CNeYUaIbHbIMU NPUEMAMU PeUleHUsl YPAGHEHUL U CUCEM YPAGHEHUN, Y8EPEHHO NPUMEHAMb annapam YpasHeHuil 0
peutenuss pazHooopasHbIX 3a0a4 U3 MaAMeMamuKu, CMENCHbIX NPeOMemo8, NPaAKMUKU,

HEPABEHCTBA

BrinyckHUK HayuuTCA:



1) moHMMAaTh W TPUMEHITH TEPMHUHOJIOTHUIO M CHMBOJHUKY, CBSI3aHHBIE C OTHOIICHWEM HEPABEHCTBA, CBOWCTBA YHCIIOBBIX
HEPaBEHCTB;

Buoinycknuk nonyuum 603M0MCHOCHb HAYYUNBCSL:

2) pazHooOpasHviM npuemam 00Ka3ameibCcmea HepageHCcms.

OCHOBHBIE ITOHATHA. YUCJIOBbIE ®YHKIIMN

BBITyCKHUK HAYYUTCS:

1) ctpouth rpaduku dIEMEHTAPHBIX (YHKIIUN; WCCICAOBATh CBOMCTBA YMCJIOBBIX (DYHKIIMA Ha OCHOBE W3YYCHHS TIOBEICHHUSI
UX rpaQUKOB;

Buinycknuk nonyuum 803MOMCHOCHb HAYYUNMBCAL:

2) npoooums uccied08anus, C8A3aAHHbLE C UYUEHUEM CBOUCME (DYHKYUIL.

9 kJjacc

PAIIMOHAJIBHBIE UNCJIA

BrlnmyckHUK Hay4uTCS:

1) umcmonb30BaTh TOHSATHS W YYCHMs, CBSI3aHHBIE C MPOMOPIHOHAIBHOCTBIO BEIWYMH, NPOLECHTAMH B XOJE pEIICHUs
MaTeMaTHYECKUX 3aJ1a4d U 3a/1a9 U3 CMEKHBIX IMPEIMETOB, BHITIOJIHATH HECIIOKHBIC TIPAKTUYECKUE PACUETHI.

BBITyCKHUK MOJTYYUT BO3MOYKHOCTD:

2) HayuumsCcsi UCNOIb306AMb NpUEMbl , PAYUOHATUBUPYIOWUE BbIMUCIEHUS, NPUOOpecmu NPUBbIYKY KOHMPOIUPOBAMD
BbIYUCICHUS, 8bIOUPASL NOOXOOAWULL 0151 CUMYAYULU CHOCOO.

JIEUCTBUTEJILHBIE YNCJIA

BrinyckHUK Hay4YuTCA:

1) BnageTh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTh €TI0 B BHIYHCIICHHUSAX.

Buvinycknuk nonyuum 603mMoicHOCMb !

2) pazeumo u yenyoumo 3Hanus 0 0eCAMUYHOU 3aNUC OeUCMBUMEIbHBIX HUcell (nepuooudeckue u Henepuoouseckue opoou,).
AJITEBPAMYECKHWE BBIPAYKEHU S

BrImycKHUK Hay4YUTCS:

1) BBIMOJIHATH TOXKISCTBEHHBIC MPEOOPA30BAHMS PAIMOHAIBLHBIX BRIPAKCHUI HAa OCHOBE MPABHII JICHCTBUH HaJl MHOTOWICHAMU U
anreOpanyecKuMu Apo0saMu;



2) BBITIOJHATH Pa3I0KCHHE MHOTOUJICHOB HA MHOKUTEIIH,

BuinyckHuk noayuum 603MONCHOCHb !

3) npumenamv modxcoecmeeHHvle NpeodPa306anuss 0N peuleHuss 3a0ay U3 pPasiuyHbLIX pazoenos Kypca (Hanpumep, OJis
HAaxoocoeHus Haubo.Ibue20/HauMeHbUle20 3HaA4eHUsl 8bIPANHCEHUS).

YPABHEHUA

BBITyCKHUK HAYYUTCS:

1) moHMMaTh ypaBHEHHE KaK BaKHEHIITYI0 MAaTEMAaTHYECKYIO MOJEIb JJIs OIHUCAHUS M M3YYCHHUS Pa3HOOOPA3HBIX PEaIbHBIX
CUTYaIlWid, PeIIaTh TEKCTOBBIC 33/1aUl ANreOpandecKuM METOIOM;

BoinyckHUK noayuum 603MONCHOCb !

2)npumensamo epaguueckue npeocmasieHus Oas UCCAe008AHUS YPABHEHUU, CUCeM YPABHEeHUl, CO0epicauux OyKeeHHble
Ko3¢huyuenmoi.

HEPABEHCTBA

BBITyCKHUK HAYIHUTCS:

1) pemaTh NTUHEIHBIE HEPaBEHCTBAa C OJHOW IMEPEMEHHOW M WX CHUCTEMBI; peliaTh KBaJIpaTHHIE HEPABEHCTBA C OMNOPOW Ha
rpaduyecKue mpeaCcTaBICHUS;

2) IpUMEHATH arnmapar HEPaBeHCTB IS PEIICHUS 3a/1ad U3 Pa3IUIHbBIX Pa3/IesioB Kypca.

Boinycknuk noayuum 603MONCHOCIb HAYYUMbBCSL:

3) pasznoobpasnbim npuemam O0OKA3AMEeNbCMBA HEPABEHCMS, YBEPEeHHO NPUMEHAMb annapam HepaeeHcme Ol peuleHus
PA3HO00OPA3HBIX MAMEMAMUYECKUX 3A0ay U 3a0a4 CMENCHbIX NPeOMemos, NPAKMUKU,

4) npumensmo epaghuueckue npedcmasieHus Oisi UCCAeO08AHUSL HEPABEHCMS, CUCMEM HEePABEHCMS, COO0ePICAUUX OYKEEHHbIEe
Ko3¢hhuyuenmai.

OCHOBHBIE ITOHATHA. YUCJIOBBIE ®YHKIIMN

BrImycKHUK HAy4YUTCS:

1) moHMMAaTh ¥ UCTIOIB30BaTh (DYHKITMOHAIBHBIE TIOHITHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKIE 0003HAYCHUS);

2) crpouth rpaduKu dIEMEHTApPHBIX (YHKIWN; UCCIEA0BATh CBOWCTBA YHMCIOBHIX (DYHKIMI Ha OCHOBE W3YyYCHHUS TMOBEIICHUS
UX rpauKoOB;

3) moHuMaTh (PYHKIMIO KaK BaXHEHIIYI0 MAaTEMAaTHYECKYIO MOJENTb JJIS OMHUCAHHS TPOIECCOB M SBICHUN OKPYKAIOIIETO
MUpa, TPUMEHSTh PYHKITMOHAIBHBIN S3BIK JIJIST OTIHCAHUS M MCCIICIOBAHUS 3aBUCUMOCTEH MKy (PU3NIECKUMH BEIIMYNHAMMU.



BuinyckHuk noayuum 603MOMCHOCHb HAYUUNbCA:

4) nposooums ucciedoanus, CeA3aHHblE C UZVYEHUEM CEBOUCME (YHKYUL, 8 MOM HUCIe C UCNONb308AHUEM KOMNblomepa, HA
OCHOBe 2paghuKo8 u3yyeHHbIX YHKYUL cmpoums 6oJiee ClodxcHble epapuku (KYCOUHO-3a0auHble, C «BbIKOIOMbIMUY MOYKAMU U
5) ucnonvzosame QynkyuoHabLHBIE NPEOCMABLEHUS U CBOUCMBA DYHKYUL OJisL peueHUs MameMamu4eckux 3a0ay U3 pasiuiHbix
pazoenos Kypca.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTH

BBITyCKHUK HAYYUTCS:

1) mOHMMAaTh ¥ UCTIOIB30BATh S3bIK MOCICIOBATEIILHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHU);

2) mpuUMEHATh GOPMYIIBI, CBA3aHHBIC C apU(PMETHUESCKONW U TeOMETPHIECKONW MPOrPECCUsIMU, M arapaT, cOpMUPOBAHHBIN TPH
U3YYCHHH JIPYTUX Pa3/IesioB Kypca, K PEIISHUIO 3a/1a4, B TOM YHCJIE ¢ KOHTEKCTOM M3 PEaIbHOM JKH3HHU.

BoinyckHuk noayuum 603MONCHOCIb HAYYUMbCA!

3) pewamb KOMOUHUPOBAHHblE 3A0A4U C NpPUMEeHeHUeM GOopmyn N-20 YleHa U CYMMbl Nepeblx NUIeH08 apupmemuieckol u
2e0Mempu1ecKoll npocpeccutl, NPUMeHsIMb NPU IMOM ANNApam YPAaeHeHUll U HepaBeHCmSs;

4) nounumamv apugmemuyecKyro U 2eoMempuuecKyro Npocpeccul Kax QYHKYUU HAMypaibHO20 apeyMeHmd, Ce:A3bl8amby
apugpmemuueckyio npocpeccuio ¢ IUHEUHbIM POCIOM, 2e0MEMPUYECKYIO — C IKCHOHEHYUATIbHBIM POCTOM.

OIMNCATEJIbHAS CTATUCTUKA

BBITYCKHUK HAYYUTCS UCITOJIB30BATh MPOCTEHIIINE CITOCOOBI nPEICTABIICHUS U aHAIN3a CTATUCTUICCKUX JTAHHBIX.

BoinyckHux nomyuum 603MOoNCHOCHb NPpUOOpeCcmu NEPEOHAYANbHBIN ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOCHUU ONPOCA
00UeCmBEeHHO20 MHEHUS, OCYUeCMBIISIMb UX AHAU3, NPeOCMAB/IsING Pe3yIbmanmbl ONpPocd 8 uoee maodauybsl, OUASPAMMUBL.
CJIYYAUHBIE COBBITHS U BEPOSITHOCTD

BhIyCKHUK HAYYUTCSl HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIIYYaifHOTO COOBITHS.

Buinycknuk nonyuum 603mMoMCHOCMb npuodpecmu onvlm NpoGeOeHUsl CAYYAUHBIX IKCNEPUMEHMO8, 8 MOM Yucie ¢ NOMOWDBIO
KOMNbIOMEPHO20 MOOEIUPOBAHUL, UHMEPNPEMAay Uy Ux pe3yibmamos.

KOMBUHATOPUKA

BrImycKHUK Hay4duTCs pemaTbh KOMOMHATOPHBIC 3a/1a4l HAa HAX0XK/ICHUE YUCIIa 00HEKTOB WJIM KOMOWHAIIHA.

BoinyckHuk noayuum 03MONCHOCIb HAYYUMbCA HEKOMOPLIM CReYUATIbHbIM NPUEMAM peuleHus KOMOUHAMOPHbIX 3a0aH.



7 kaacce
Harasianas reomerpus
Oo0yuaromuiicss HAy4YuTCH:
1) pacmo3HaBaTh Ha YepTekax, PUCYHKAX, MOJCISIX M B OKPYKAIOIIEM MHPE IUIOCKHE W TPOCTPAHCTBCHHBIC T€OMETPUUYCCKUE
durype:;
2) pacnio3HaBaTh pa3BEPTKH KyOa, MPAMOYTOJIBHOTO Mapauieenuieaa, MpaBUiIbHON MMpaMHIbI, [MJIMHIPA U KOHYCA;
3) onpenensTh MO JMHEHHBIM pa3MepaM pa3BEPTKU GUTYPBI TUHEHHBIC pa3Mephbl caMoi (PUTypbl 1 HA00OPOT;
4) BBIYUCIIATH 00BEM IPSIMOYTOJIBHOTO NapaljiesienuIe 1a.
Oobyyarwmmiicst noyuum 03MOMHCHOCHb:
5) sbruucasimes 06vEMbL RPOCMPAHCMBEHHBIX 2EOMEMPULECKUX PUSYD, COCMABNIEHHBIX U3 NPSAMOY20IbHbIX NAPANIELIENUNe008;
6) yenyboums u pazeums npedcmasieHus 0 nPOCMPAHCMEEHHbIX 2eOMEMPUYECKUX uypax;
7) npumensime noHsiMue pazeepmu OJisk BbLNOJHEHUSL NPAKMUYECKUX PACUEMO8.
8 kiacc

I'eomerpuuyeckue purypbi
Oobyyarwmuiicss HAYYUTCS:
1) MoIB30BaThCS S3LIKOM F€OMETPHUH JJIs ONMMCAHUS MPEIMETOB OKPYXKAIOIIETO MUPa U UX B3aUMHOTO PACIIOIOKEHHS;
2) pacro3HaBaTh ¥ M300pakaTh Ha YePTEKaxX M PHCYHKAX TeoMeTpudeckrue GUrypsl M UX KOH(HUrypalnu;3) HaXOAUTh 3HAYCHHUS
JUTMH JTUHEHHBIX 2JIEMEHTOB (DUTYP ¥ UX OTHOIICHUS, IpaayCcHYI0 Mepy yriioB ot 0 1o 180°, mpuMeHsisi onpeieieHus, CBOMCTBA U
pU3HAKK QHUTYP U UX DJIEMEHTOB, OTHOIICHHS (GUTYp (paBEHCTBO, 110,1001e, CHMMETPHH, TIOBOPOT, MapaJIeIbHbBIN ITePEeHOC);
4) orepupoBaTh ¢ HAYAJILHBIMU MMOHATHSAMU TPUTOHOMETPHH M BBITIOJIHITH JIEMEHTApPHBIE Ooneparui HajJl YHKIMSAMHU YTJIOB;
5) pemaTh 3a7ayd Ha JOKA3aTEJIbCTBO, OMUPAsCh HAa M3YyYCHHBIC CBOMCTBA (DUT'yp M OTHOIICHUN MEXIY HHUMHU U TPUMEHSSA
M3YUYEHHBIE METOIbI JIOKA3aTEIIbCTR,;
6) permaTh HECIOXKHBIC 3a7a4l Ha TTOCTPOSHUE, MPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHSI C TIOMOIIBIO ITUPKYJIS U TUHEUKH;
7) pemiaTh IpOCTEHIINE TUITAHUMETPUYECKHE 3a]1a4l B POCTPAHCTBE.
Oobyuarwmmiicst noyuum 03MOMHCHOCHb:
8) osrademv memooamu peutenusi 3a0ay HA SLIMUCICHUSL U OOKA3AMENbCMEA. MEMOOOM ON NPOMUBHO20, MEeNMOOOM NOO0OUs,
Memooom nepebopa 6apuUaAHmMo8 u MemoooM 2eOMeMPUYECKUX MeC MOYeK;
9) npuobpecmu onvim npumeHnenus areOPAUUECKO20 U MPUSOHOMEMPULECKO20 annapama u uoeti 0BUINCEHUst NPU peueHuu
2eoMempuyecKux 3a0ad,
10) osrnademv mpaouyuonnol cxemou peuienusi 3a0a4 HA NOCMPOEHUE ¢ NOMOWBIO YUPKYVIS U JUHEUKU. AHAAU3, NOCMpPOeHue,
00Ka3amenbCmeo U Ucciedosanue;
11) nayuumscs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPULECKO20 MECMA MOYEK U MenoooM NOO0OUsL;



12) npuobpecmu onvim ucciedosanus cOUCME NIAHUMEMPUYECKUX PUSYD ¢ ROMOWbIO KOMNBIOMEPHBIX NPOSPAMM,
13) npuobpecmu onvim @vinonnenuss npoekmos no memam: «l eomempuueckue npeobpazosanusi va niockocmuy, «llocmpoenue
ompe3K08 no opmyner.
HN3mepenne reoMeTpu4ecKUX BeJTUIUH
Oo0yuaromuiicss Hay4YuTCH:
1) ucrnonb30BaTh CBOMCTBA M3MEPEHUS JJIMH, TUJIOMIAJIEH U YIJIOB MPU PEUICHUM 3aJa4 Ha HAXOXKJICHHE IJIMHBI OTPE3Ka, JJIUHbI
OKPY>KHOCTH, JITUHBI TYTH OKPY>KHOCTH, TPAyCHOM MEPHI yTJIa;
2) BBIYUCIATH JJIMHBI JIMHEHUHBIX AJIEMEHTOB (DUTYp U UX YIJIbl, UCMOJB3Ysl (POPMYJbI JJTMHBI OKPYKHOCTH U JUIMHBI JTYTH
OKPY>KHOCTH, (POpMYJIBI TUIOIIAeH huryp;
3) BBIYUCIIATH IJIONIAAN TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, MapajieIorpaMMOB, Tpareluii, KPyroB U CEKTOPOB;
4) BBIYUCTSATH IJIMHY OKPY>KHOCTH, JJIUHY TYTU OKPYKHOCTH;
5) pemiath 3ajlaud Ha JI0KA3aTEJIbCTBO C MCIOJIB30BaHHEM (POPMYJ JJIMHBI OKPY>KHOCTU W JUTMHBI IYTH OKPYKHOCTH, (popMys
riomaeu guryp;
6) pemiaTh MPAaKTUYECKHE 3aJlaud, CBSI3aHHBIE C HAXOXXJICHHEM T€OMETPUUYECKUX BEIUYMH (MCTOJB3ys NPU HEOOXOJAMMOCTH
CIIPABOYHUKH U TEXHUYECKUE CPE/ICTBA).
Oobyuarwmmiicst noyuum 603MOMHCHOCHb:
7) gblyucasime nowaou ueyp, COCMasieHHbxX U3z 08yx Uiy 6oiee NPSIMoYy20JIbHUKOS, NAPALIEI0cPAMMOS, MPey2OIbHUKO8, Kpyed
u cexmopa,
8) svluucaimb NIOWAOU MHO20V2ONLHUKOS, UCHOJIb3YSL OMHOUEHUSL PABHOBEIUKOCTIU U PAGHOCOCTABICHHOCIU,
9) npuobpecmu onvim npumenenus arCeOPAUYECKO20 U MPUSOHOMEMPUUECKO20 ANNapama u uoei OBUNCEHUS NPU PeueHuU
3a0ay Ha 8vblyUCIeHUe NI0WAOel MHO20V2O0IbHUKOS.
9 k1ace
Koopannarsl
BoinmycKHMK HAYyYHTCS:
1) BBIYMCHATH IJIMHY OTPE3KA MO KOOPAUHATAM €TI0 KOHIIOB; BBIYHCIISITE KOOPIMHATHI CEPEANHBI OTPE3Ka;
2) UCTIOJIb30BaTh KOOPAMHATHBIA METOJ JJIsl U3YYEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
BoInycKHUMK noiyyum 603moxicHOCHb:
3) osnademsv KOOPOUHAMHBIM MEMOOOM PeuleHUsl 3a0a4 HA SbIYUCTCHUE U OOKA3AMENbCMBO,
4) npuobpecmu onvlm UCHONL308AHUSL KOMILIOMEPHLIX NPOSPAMM Ol AHAAU3A YACMHLIX CIYHAe8 83AUMHO20 PACNOTIONCEHUS.
OKDYAHCHOCMET U NPAMBIX,
5) mpuobpecmu onvim evinonrnenus npoekmoe ua memy «lIpumenenue KOOpOUHAMHO20 MemoOd NPU peweHuu 3a0ay Hd
8bIUUCTEeHUE U OOKA3AMENbCNEON.



Bekropsl
BeinyCKHUK Hay4YHTCH:
1) omepupoBaTh C BEKTOpAMH: HAXOJIUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX T'€OMETPHYECKH, HAXOJIUTh BEKTOD,
PaBHBIN MPOU3BEICHUIO 33JAHHOTO BEKTOPA HA YUCJIO;
2) HaXOIUTh JIJIsl BEKTOPOB, 33JIaHHBIX KOOPAMHATAMHU: JJIMHY BEKTOpa, KOOPJAMHATEI CyMMBI M Pa3HOCTH JBYX M 00JIee BEKTOPOB,
KOOPJIMHATHI TPOM3BEJICHUS BEKTOpa HAa YHCJIO, MPUMEHSS IPH HEOOXOAMMOCTH COYETATCIbHBIN, IMEPEMECTUTCIBHBIA U
pacnpeIeTuTeIbHBIA 3aKOHBI;
3) BBIUHCIATH CKAJSIPHOE MPOM3BEICHUE BEKTOPOB, HAXOIAUTH YroJl MEXAY BEKTOPaMH, YCTAHABIWBATH MEPHEHIANKYISIPHOCTH
IPSIMBIX.
BbINyCKHUK nOYyUUmM 803MOMCHOCHb:
4) oerademov 6eKMOPHBLIM MEMOOOM O/ PEUleHUs. 3a0a4 HA 8bIYUCICHUE U OOKA3AMEbCNEO,
5) npuobpecmu onvim evinonneHus npoekmos Ha memy «lIpumenenue 6eKMOPHO20 Memooa NPu PEueHul 3a0ay Ha 6bIYUCTIeHUE
U 00KA3AMebCMEOoN.

2. Coaep:xxaHue y4yeOHOTr0 npeamMera
Aure0Opa

AJITEBPA 7 KJIACC
I'maBa [. AnreOpanueckue BbIpaxkeHUs. UucioBble BbIpakeHUA. AnreOpanyeckre BbIpakeHUs. AnreOpandeckue

paBenctBa. @opmyibl. CBolicTBa apudmerrueckux aerctBuid. [IpaBuna packpbITHs CKOOOK.

I'maBa II. YpaBHEeHUs ¢ OJHMM HEU3BECTHBIM YPaBHEHHE U €r0 KOpHHU. PelieHue ypaBHEHHU C OJHUM HEU3BECTHBIM,
CBOJAIIMXCS K JINHEWHBIM. Pellienue 3a1a4y ¢ TOMOIIBIO YPABHEHU M.

I'maBa IIl. OgHounensl u MHOrouieHbl CTENEHb C HATypaJibHBIM MOKa3aTeneM. (CBOWCTBA CTENEHU C HATypalbHbIM
nokasareneM. OpnouneH. CTaHZapTHBIA BUJ OJHOWICHA. YMHOXXEHHE OJHOUYICHOB. MHorouneHsl. [IpuBeaeHne momoOHBIX
yieHoB. CJOK€HHE U BBIYUTAHHE MHOTOWICHOB. YMHOKEHHE MHOTOWIeHa Ha OJHOWICH. YMHOXXEHHE MHOrOWJIeHAa Ha
MHOrO4WIeH. JleneHre oOfHOUIEHa 1 MHOTO4JIEHA HA OJTHOYJICH.MHOTO4YJICHOB.

I'maa IV. Pa3znoxxeHne MHOTOWICHOB HA MHOKHUTEIU BbIiHeceHHe 0011ero MHOKHUTENS 3a CKOOKH. Crioco0 TpyImupOBKH.
dopmyna paszHoctn KBaapatoB. Kampar cymmbl. KBampat pasnoctu. [IpuMeHeHHE HECKOIBKHX CIIOCOOOB PAa3I0KEHUS
MHOTOWIEHA HA MHOXHUTEIIH.



I'maBa V. AnreOpauueckue apobu AnreOpauueckass ApoOb. CokxpamieHue apoOei. IlpuBenenue apobeit k oOiemy
3HaMmeHaten0. ClOoXEeHHWe W BBIYMTAHHME anredpanyeckux JpoOed. YMHOXKEHHE M JIeJIeHHE anredpandeckux Japodei.
CoBMecTHbIE 1eMCTBUS HaJ areOpanyecKUMH IPOOSIMH.

I'maBa VI. Jluneitnas ynkuusa u ee rpaduk IIpssmoyronpHas cuctemMa KoopauHAT Ha TIoCKOCTH. DyHkiusg. DyHKIuUs
y=kx u e€ rpaduk. Jlunelinas Qynkuus u e€ rpaduxk.

I'maBa VII. CucteMsbl IBYyX ypaBHEHHMI C JBYMSI HEM3BECTHBIMU YPABHEHUS MEPBOM CTENEHH C JIByMS HEU3BECTHBIMHU.
Cucrembl ypaBHenuid. Crioco0 nojacranoBku. Crioco6 cnokenus. ['paduueckuii crioco0 peiieHus cucteM ypaBHeHUi. Perienue
3a/1a4 € IOMOUIBIO CUCTEM YPaBHEHUM.

I'maBa VIII. DnemenTsl koMOUHAaTOpUKK PasznuyHble KOMOMHALMK U3 TPEX 3JIEMEHTOB. Talbnuia BapMaHTOB U MPaBUIIO
npousBeaenHus. [loacueT BapuanToB ¢ MOMOIIBIO rpadoB.

[loBTOpeHue 3akperuieHre 3HaHu|, YMEHUI 1 HaBBIKOB, MMOJIYYEHHBIX Ha YPOKaXx MO Kypcy anreOpsl 7 Kiacca.
AJITEBPA 8 KJIACC

I'maBa I. HepaBenctBa IlonoxurenpHble M OTpULATENbHBIE 4ucia. YuciaoBble HepaBeHCTBA. OCHOBHBIE CBOMCTBA
YUCIIOBBIX HepaBeHCTB. CIIOKEHHE M YMHOKEHHE HepaBeHCTB. CTporue M HecTporue HepaBeHCTBa. HepaBeHcTBa ¢ OgHUM
HEn3BeCTHBIM. Pemenue HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJJHUM HEHU3BECTHBIM. UMCIIOBBIE MPOMEXKYTKH. Pemenne cucreM

HepaBeHCTB. Moayib uncia. YpaBHEHUS U HEPABEHCTBA, COJIEPKAIIUE MOIYJIb.

I'maBa II. Ilpubnwmxennsie Boluucienus [lpubnmxeHHsle 3HaueHuss BenauuuH. [lorpemHocTts mpudmmkenus. OreHka
norpemHoctd. Okpyriaenue uyucen. OTHOCUTENbHAs TMOTPEITHOCTh. [IpakTHdeckue NpUeMbl MPUOIMKEHHBIX BBIUMCICHUH.
[IpocTelimme BEIYUCIEHUS HA MUKPOKAJIBKYJISITOpE. JIeCTBUS ¢ YMCIIaMu, 3allUCAHHBIMUA B CTaHJIAPTHOM BHUEC. BhiunciaeHus: Ha
MUKpPOKaJIbKYJISITOpE CTENEeHW © 4Yucia, oOpaTtHoro naHHomy. [locrmemoBaTenbHOE — BBIIOJTHEHHE — OMEpalii  Ha
MHKPOKAUIBKYJISATOPE.

I'maga III. KBagpatueie kopau Apudmerndeckuii KBanpaTHbi KopeHb. JleiicTBUTeNbHBIC Yncia. KBaapaTHbIN KOpeHb U3
crenenu. KBaspaTHblil KOpeHb U3 pousBeaeHus. KBagpaTHbiil KOpeHb U3 IpoOH.

I'maBa IV. KBagpatueie ypaBHenuss KBagpaTHoe ypaBHEHMS U €ro KOpHM. HemonHble KBaapaTHble ypaBHEHHS. Meton
BBIJICJICHUSI TIOJHOTO KBajapaTa. Pemenue kBaapaTHeix ypaBHeHuWU. [IpuBeneHHoe kBagpaTHoe ypaBHeHue. Teopema Buera.
VYpaBHEHHUsI, CBOIAIINECS K KBaAPATHBIM. Pellienue 3a1ad ¢ MOMOIIBK KBAJPAaTHBIX YPaBHEHUN. PenmieHne npocTenmmx CucTem,
coAepKalliX ypaBHEHHE BTOPOW CTeMeHU. Pa3nmyHbie croCOOBI pEIICHUS CUCTEM ypaBHEeHHU. PermeHuwe 3amad ¢ MOMOIIBIO
CHCTEM YpABHEHUM.



I'maBa V. KBagparnunas ¢pynkuuss Onpenenenue kBaapatuyHoil pyHkuuu. @yHkuun y=x2. @yHkuus y=ax2. OyHKuus
y=ax2+bx+c. [loctpoenue rpaduka kBaapaTUIHON (PYHKIIHH.

I'maBa VI. KBanpatHbele HepaBeHcTBa KBaznpaTHOe HEpaBEHCTBO M €ro pelieHue. PemeHue KBaJpaTHOTO HEPABEHCTBA C
MOMOILBIO rpaduKa KBaApaTUUHON GyHKIKUHU. MeToa MHTEpPBaJIOB.
DneMeHThl KOMOWHATOPUKH, CTATUCTUKA W TEOPUU BEPOATHOCTEH.MHOKECTBO, 3JE€MEHT MHOXECTBA. 3aJaHUE MHOMKECTB
NEPEUNCICHUEM DIIEMEHTOB, XapaKTepUCTHUECKUM cBoicTBOM. CTaHaapTHble O0O3HAYEHHUs YHMCIOBBIX MHOXecTB. Ilyctoe
MHOKECTBO U ero obo3HaueHue. [logmHoxkecTBo. OObeIMHEHHNE U IIEPECEUEHNE MHOKECTB, PA3HOCTh MHOYKECTB.
Pemenue koMOMHATOPHBIX 3a/1a4 nepedbopomM BapuanToB. KomOuHaTopHOe npaBuiio yMHOxkeHus. [lepectanoBkuU U dakTopuall.

AJITEBPA 9 KVIACC

[ToBTOpEeHue Kypca anredpsl 8 Kinacca

I'mara I. Crenens ¢ paniioHaIbHBIM MoKazaTesieM CTeneHb ¢ 1eIbIM MoKazaTeeM. ApudMeTHIECKU KOPEHb HATYpaIbHOM
crenienu. CpoiicTBa apudmerudeckoro kopas. CTeneHb ¢ palMOHAIBHBIM TOKa3zaTeneM. Bo3BeneHHE B CTENEHb YHCIOBOTO
HEpaBEHCTBA.

I'maBa II. Crenennas ¢yukuus OO6nacth omnpeneneHus ¢yHkuuu. Bo3pactanwe u yObiBanue ¢GyHKIUU. YETHOCTH U
Heu€THOCTh pyHKkuMHu. OyHkusg X Ky [ . HepaBeHcTBa 1 ypaBHEHHsI, COJEPIKAIUE CTENEHb.

I'maBa III. Tlporpeccun YwucnoBas mociegoBaTenbHOCTh. Apudmernyeckas mporpeccus. CymMma TEpBBIX I YICHOB
apudmeTndeckoii nporpeccuu. I'eomerpuueckas nporpeccus. CyMMa MepBbIX I WICHOB FT€OMETPUUYECKON IPOTPECCHH.

I'maBa IV. Cnyuaiinbie coObiTusi CoObiTuA. BepoaTHOCTh coObITHA. PerieHue BEepOSTHOCTHBIX 3ajad C TOMOIIBIO
KoMOuHaTOpUKH. CIOXKEHUE U YMHOXKEHUE BEpOSITHOCTEH. OTHOCUTENIbHAS YaCTOTa M 3aKOH OOJIBIITUX YUCE.

I'maBa V. Cayuaitneie Benuuunbl TaOmunel pacnpeaenenus. [lonuronsr yactor. ['eHepanbHas COBOKYITHOCTh U BBIOOpKA.
LenTpanbubie TeHAeHIIH. Mepsl pa3dpoca.

I'maBa VI. MHoxecTtBa, Jjoruka MHoxecTBa. Bricka3zpiBanus. Teopembl. CleioBaHHE U PaBHOCUIBHOCTH. YpaBHEHHUE
OKPYXHOCTH. YpaBHEHUE NPAMON. MHOKECTBAa TOYEK HA KOOPJIMHATHOMW IIOCKOCTH.

[ToBTOpeHue Kypca anredpsl 9 Kmacca

[ToBTOpEHue Kypca anredpsl 7-9 KIaccos

I'EOMETPHUA 7 KJIACC




I'eomerpuueckne ¢urypsol. Ilpsambeie u yrael. Touka, npsmas, mIOCKOCTb. OTpe3ok, ayd. Yrona. Buabel yrios.
BeprukanpHble U cMexHbIE yIUIbL. buccekrpuca yria.

[TapamnensHble U 1epecekaromuecs npsMmble. [lepnenaukyisapHbeie  Hpsmble. TeopeMbl 0 MApAJLICIBHOCTH U
MEPIEHANKYJIAPHOCTH NpsAMBIX. [lepneHauKysap u HakiIoHHas K npsiMoil. CepelnHHbBIN MEPIICHIUKYIIAP K OTPE3KY.

Tpeyronbauk. BeicoTa, menuana, OWcceKTpuca, CpeAHssi JIMHUSA TpEyrojibHUKA. PaBHOOeIpeHHblE M PaBHOCTOPOHHHE
TPEYroJbHUKH; CBOMCTBAa M MPHU3HAKU PAaBHOOEAPEHHOrO TpeyrojibHuka. Ilpu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO
TpeyrosbHUKa. COOTHOLIEHUS MEXKAY CTOPOHAMH U YIiIaMU TPEYTOJIbHUKA.

CyMMa yriioB TpeyroJjibHHKa. BHENIHUE yribl TPEYroJIbHUKA.

[TocTpoeHuss ¢ MOMOIIBI LUPKYIss KU JuHeHkH. OCHOBHBIE 3aJa4d HA IIOCTPOCHME: ACIICHHE OTPE3Ka IIOIOojaM;
IIOCTPOEHUE YIJIa, PABHOI'O JAHHOMY; IIOCTPOCHHME TPEYIrOJbHHMKA IO TPEM CTOPOHAM; IIOCTPOCHME IEPIECHIMKYISApa K
NpSMOM; IOCTPOEHUE OUCCEKTPUCHI YIIIa; IEJIE€HUE OTPE3Ka Ha 11 PaBHBIX YacTeH.

Pemenue 3a1a4y Ha BBIYMCIICHHE, I0KA3aTEILCTBO U TOCTPOSHUE C UCIOJIB30BAHHEM CBOMCTB U3YUYEHHBIX QPUTYD.

N3mepenne reomerpuyveckux BeaudyuH. J[muHa otpe3ka. PaccrosHue OT TOUkM A0 npsiMoi. PaccrosiHne Mexay
napajuieIbHBIMU MPSMBIMH.

I'panycHas mepa yria.

JuieMeHThI Joruku. Onpenenenre. AKCHOMBI U TeopeMbl. JlokazarenbcTBO. JlOoKa3zaTenbCcTBO OT MPOTUBHOrO. Teopema,
obOpatHast JaHHou. [IpruMep U KOHTpIIpUMeED.

[loHsiTHE O PaBHOCWJIBHOCTHU, CJIEIOBAHUU, YIOTPEOJIICHUE JOTUYECKUX CBS30K eCiau ..., MO ..., 8 MOM U MOAbKO 8 MOM
C1y4ae, JTIOTUYECKNE CBA3KH U, UIU.

I'eomeTpusi B ucropudeckom pasputum. OtT 3emsemepusi k reomerpun. [ludarop u ero mkona. Panec. «Hagamay
Esxmuna. JI. Ditnep. H. U. Jlo6aueBckuii. Uctopust msiToro mocrynara.
ITEOMETPHUA 8 KJIACC

I'eomerpuueckne purypsl. [lomodbue TpeyronpankoB. [Ipusnaku nomodus TpeyronpbHIKOB. Teopema [Iudaropa. Cunyc,
KOCUHYC, TaHT€HC, KOTAHICHC OCTPOTO yIiia MPsSMOYTOJIBHOTO TpeyrojbHuka U yrioB ot 0° mo 180°; mpuBemeHUE K OCTpOMY
yriry. Pemienne npssMOyroiabHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIBI, CBA3BIBAIOIINE CUHYC,



KOCHUHYC, TaHT€HC, KOTAHI€HC OJAHOTO M TOro K€ yIua. PelleHue TpeyroibHUKOB: TEOpeMa KOCHHYCOB U TE€OpEeMa CHUHYCOB.
3ameyaTebHbIe TOUKU TPEYTOJIbHUKA.

YerbipéxyronpHuk. IlapamnenorpamMm, ero cBoiicTBa W mNpu3Haku. lIpsMoyronpHUK, KBajapaT, poMO, MX CBOMCTBAa U
npusHaku. Tpamneuus, cpenHss JIUHUA TPaIlleuu.

MHOFOYI‘OJIBHI/IK. BI::IHYKJ'IBIC MHOTOYT' OJIbHUKMU. CYMMa YTJI0B BBIITYKJIOTO MHOT'OYTOJIBHHKA. HpaBI/IJ]BHBIe
MHOT'OYT'OJIbHUKU.

OxkpyxHOCTh U Kpyr. Jlyra, xopaa. Cektop, cerMeHT. LIeHTpanbHbIi yroy, BOHUCAHHBIN YroJj, BEJIMYMHA BIMCAHHOTO YTJa.
B3anmHoe pacnosiokeHue NpsiMOM M OKPY>KHOCTH, NIBYX OKpyxkHocTeu. KacarenbHass u  cekymass K OKPYXHOCTH, UX
CBOWCTBA.

Bnucannbie ¥ onmMcaHHbIC MHOT'OYI'OJIbHUKH. Opr}KHOCTB, BIIMCAaHHAsA B TPCYI'OJbHUK, U OKPYKXHOCTB, OITMCAHHAA OKOJIO
TPCYIrOJIbHUKA. Bnucannbie 1 onyucaHHbIE OKPYKHOCTH IIPaBUJIBHOI'O MHOI'OYI'OJIbHUKA.

['eomerpuueckue npeodbpazoBanus. [lonsitue o paBerctse Guryp. Ilonarue o monod6un Guryp u roMOTETUH.

[TocTpoeHus: ¢ MOMOIIBI0 IUPKYIS U TMHEHKHA. OCHOBHBIC 3a/]a4M HA MIOCTPOSHHUE: JIEJICHUE OTPE3Ka MOI0JIaM; ITOCTPOCHHE
yria, paBHOTO JaHHOMY; MIOCTPOCHUE TPEYTOIbHUKA MO TPEM CTOPOHAM; IMOCTPOCHUE MEPIICHIUKYISIPA K MPSIMOM; MOCTPOCHUE
OMCCEKTPHCHI yTiia; ACJICHUE OTPE3Ka Ha 71 PABHBIX YACTEH.

Pemenue 3a/1a4 Ha BbIYUCJIICHHC, JOKA3aTCIbCTBO U IIOCTPOCHUC C NCIIOJIB30BAHUCM CBOMCTB HN3YYCHHBIX (1)I/Il“yp

HN3mepenune reoMerpuuyeckux BeJu4HH. [[nmuHa otpe3ka. PaccrosgHue or TOoukM A0 mnpsAmou. PaccrosHue mexny
napajieIbHBIMU IpsAMBIMU. [leprmeTp MHOTOYTOJIBHUKA.

JInuHa OKPYKHOCTH, YUCIIO TT; JJIMHA JYTH OKPYKHOCTH.

I'pagycnHas mepa yria, COOTBETCTBUE MEXKAY BEIMYMHOW LIEHTPAIBHOTO YIJIA U JJIMHOM JYTH OKPY>KHOCTH.



[lonstue mmomaau miaockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukHe Qurypsl. [lnomans npsMOYyroybHHKA.
[Imomanu mapannenorpaMma, TPEYroJibHUKA U Tparnenuu. [lnomans MHOroyrosibHuKa. I[lmomans Kkpyra u miomanb CEKTopa.
CooTHo1IeHNEe MEX Y TUIOUIaAsIMU TOJTOOHBIX QUTYD.

Pemenue 3aJla4 Ha BBIYHMCJICHUEC U 10KA3aTCJIbCTBO C NCIIOJIb30BAHUCM M3YUYCHHBIX (I)OpMy.H.

TeopeTl/IKO-MHO)KeCTBeHHbIe INOHATHUAA. MHO)KGCTBO, QJICMCHT MHOXCCTBA. 3aI[aHI/I€ MHOXCCTB TICPCUYUCIICHUCM
JJICMCHTOB, XapAKTCPUCTUICCKUM CBOMCTBOM. HOI[MHO)K@CTBO. O6’beIII/IHCHI/IC N IICPCCCUCHUC BCKTOPOB.

JueMeHThI Joruku. OnpeaeneHue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCcTBO OT NPOTUBHOrO. Teopema,
oOpatHas gaHHou. [Ipumep u KOHTpIIpUMED.

IlonsTue o PaBHOCHIIBHOCTHU, CJICIAOBAHUU, YHOTp€6HCHI/IC JOTUYCCKUX CBA30K eciu ..., mo ..., 6 MOM U MOJILKO 6 NMOM
caydaes, JOTHYCCKUC CBA3KU U, UJIU.

I'eomerpusi B ncropuueckom pasButuu. Ot 3emiieMepusi k reomerpun. [ludarop m ero mkona. Panec. Apxumen.
[TocTpoenue npaBUIbHBIX MHOTOYTOJILHUKOB. Tpucekiusa yria. KBagparypa kpyra. ¥YaBoenue kyoa. Mctopus uncina n. 3oi10To€
ceuenue. «Havama» Epknuaa. JI. Ditnep. H. U. Jlo6aueBckuii. icTopus msaToro mocryiara.

IT'EOMETPHA 9 KJIIACC

I'eomerpuueckne purypsl. CuHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOTO yTia MPSIMOYTOJILHOTO TPEYTOJIbHUKA U YTIIOB
ot 0° 1o 180°; mpuBeneHNE K OCTpOMY yriTy. PemeHue npsMoyroibHbIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHOMETPHUIECKOE
TOX1eCTBO. DOPMYyIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJTHOTO U TOTO K€ yria. Pelienue TpeyroibHUKOB:
TeopeMa KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTeIbHbIE TOUKU TPEYTrOJIbHUKA.

['eomerpuueckue npeodbpazoBanus. [lonstue o paBerctse Guryp. [loHaTre o ABMKEHUN: oceBas U IICHTpaIbHAs
CUMMETPUH, MTAPAIJIEIbHBIN IepeHoc, NoBOpoT. [lonsiTue 0 nogobuu Gpuryp u roMOTETUH.

[TocTpoenus ¢ mOMONIbIO HUPKYJIS U JIMHEH K. OCHOBHBIE 3a/1a4d Ha MMOCTPOCHUE: JEJIE€HHE OTPe3Ka MOMNoJiaM; MOCTPOEHUE
yIJIa, PABHOT'O TaHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA [0 TPEM CTOPOHAM; IIOCTPOCHUE MEPNEHANKYIISIPA K MPSIMOM; IIOCTPOCHUE
OMCCEKTpHUCHI yIIIa; IeJICHUE OTPE3Ka Ha I1 paBHBIX YacTeH.



Perienrie 3a1au Ha BRIYUCIICHUE, JOKA3aTEIHCTBO U MTOCTPOCHUE C UCTIOJIb30BAHUEM CBOMCTB U3YYEHHBIX PUTyp.

HN3mepenne reoMeTpu4ecKuX BeJH4UH. [lepuMeTp MHOroyronbpHuka. J[imHa OKpy»KHOCTH, YHCIIO T; JJIMHA TYT'H
OKpyX)HOCTH. PellieHre 3a1ay Ha BBIUKUCICHUE U 10KA3aTEIbCTBO C UCIIOIb30BAHUEM M3YUYEHHBIX (POPMYIL

Koopaunatel. YpaBHenue npsamoii. Koopannatel cepeaunbl otpe3ka. @opmyiia pacCTOSHUS MEXKIY ABYMS TOUKAMHU
IUIOCKOCTHU. YpaBHEHHUE OKpyx HOCTH. Bekropsl. JlyinHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KosinHeapHbie BEKTOPHI.
Koopaunatel BekTOpa. YMHOXEHNE BEKTOPA HA YUCII0, CYMMa BEKTOPOB, Pa3I0KEHUE BEKTOPA MO JBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. CKaJIIpHOE IIPOU3BEICHUE BEKTOPOB.

TeOpeTHKO-MHOﬁ(eCTBeHHBIe INOHATHUA. MHO}KCCTBO, QJIEMCHT MHOXCCTBA. 3a)1aH1/Ie MHOXCCTB IICPCUYUCIICHUCM
QJICMCHTOB, XapaKTCPUCTUICCKUM CBOMCTBOM. HO)IMHO}KGCTBO. O6’BC}II/IHCHI/IC N IICPCCCUCHUC BCKTOPOB.

daeMeHTHI JOruKU. OnipeneneHre. AKCUMOMBbI U TeopeMbl. JlokazaTenbcTBO. Jloka3zaTeabcTBO OT MPOTUBHOTO. Teopema,
oOpatHas ganHoi. [Ipumep u KOHTpIIpUMED.

[lonstue o PaBHOCHIIBHOCTH, CJICAOBAHUU, yHOTp€6H€HI/I€ JJOTHYCCKHUX CBA30K €CJIHA ..., TO ..., B TOM U TOJIbBKO B TOM
ClIy4daB, JIOTUYCCKUC CBA3KH U, UJIH.

I'eomeTpus B uctopuueckom pazputuu. Ot 3emiuemepust K reometrpun. [ludarop u ero mkona. @anec. Apxumes.
[TocTpoenue npaBUIBLHBIX MHOTOYTOJIBHUKOB. Tpucekius yria. KBanpatypa kpyra. Y aBoenue ky6a. Mcropus uucna m. 3omoToe
ceuenue. «Havama» Epknuaa. JI. Ditnep. H. U. Jlo6aueBckuii. Uctopus maroro mocryara.

N300peTeHne MeTo1a KOOPAUHAT, MO3BOJIAIONIETO EPEBOUTH TEOMETpHUIECKHE 00BEKTHI Ha S3bIK anreOpsl. P. [lekapt u
I1. ®epma. [Ipumepsl pa3nUUHbIX CUCTEM KOOPAMHAT HA IIJIOCKOCTH.

Harnsanas reomerpusi. Harmsigasie mpeacTaBieHns 0 MPOCTPAHCTBEHHBIX PUTYpax: KyO, mapayjieenuie 1, pu3Ma,
nupamuaa, map, cgepa, konyc, nuauaap. M3o0pakenne npocTpancTBeHHBIX (uryp. [Ipumeps! cedennii. MHOTOrpaHHHKHY.
[IpaBunpHBIE MHOTOTPAaHHUKH. [IpuMepsbl pa3BEPTOK MHOTOIPAaHHHUKOB, [IUINHPA U KOHYCA.

[lonsitue 06bEMa; enHUIBI 00BEMA. OOBEM IPSIMOYTOJIBHOTO NIapaiesenuneaa, Kyoa.



3. TemaTnuyeckoe NJIAHNPOBAHHE

7 knacc
Pa3zoen npoepammor | Temul Kon-60 | OcnogHule 6uodvl desmenvHocmu oOyuaowuxcs (Ha ypogHe Ocnognbie
Yacos | YHUBEPCANbHbIX YUeOHbIX Oelticmaull) Hanpaeienus
60CNUMAMENbHOU
desimenbHoCmu
7 kJaacc
Auredpa I'naBa 1. Anredpanyeckue Bpipaskenus. 11 yacos
UNCITOBBIC BEIPAKEHUS 2 BEITIONTHATE 3JIeMEHTapHbBIE 3HAKOBO-CHMBOJIMYCCKUE JCHCTBHS: 5,4
AnreOpandeckue 1 MIPUMEHSITH OYKBBI JUTsi 0003HAYEHUST YUCEI, TS 3aIMCH OOTIIHNX 5
BBIPOKEHUS YTBEPXKIACHUIA;, COCTABJIATh OYKBCHHBIC BBIPAXKCHHS 110 YCIIOBHSIM,
AnreOpanyeckue 2 3aJJaHHBIM CIIOBECHO, IPe00Pa30BbIBATh AJIreOpandeckue CyMMBbl U 7.8
paBeHcTBa. DOpMyITHI npon3BeACHUS( BBITIOTHATH PUBEACHHUE MTOI00HBIX CIIaracMbIX,
CroiicTBa 2 pacKpbITHE CKOOOK, YIPOIIEHHE MPOU3BEICHU ). BEIYUCIITH 57
apu(pMETHIECKUX YHCIIOBOE 3HaUeHUEe OYKBEHHOTO BhIpakeHUsl. COCTaBISITh (POPMYIIHI,
JIeWCTBUI BBIPAXKAIOUIUE 3aBUCUMOCTH MEX/Ty BETUUMHAMHU, BHIYUCIIATH IO
[IpaBua packpeITHS 2 opmymam 5,7
CKOOOK
O6o0maromuii ypok 1 5
KontponbHas padora Nel | 1 7
I'nasa Il. YpaBHeHHe ¢ 0OJHUM HEU3BECTHBIM. 8 4acoB
YpaBHEHHE U €ro KOPHU 1 [TpoBOUTH TOKA3aTENbHbBIE PACCYXKACHUSA O KOPHAX YPaBHEHHUS C 5
Pemenue ypaBHeHuii ¢ 2 OIOPOM Ha OMpPEICTICHUE KOPHS, YUCIOBBIE CBOMCTBA BbIPAKEHUIM. 7,8
OJIHUM HEU3BECTHBIM , PacnioznaBate nuHeliHbIe ypaBHEHUs. Pemath TUHENHbIE, a TaKKe
CBOJSIIIIUXCS K JTUHEHHBIM ypaBHEHUs, CBOAAIINECS K HUM. Pewams npocmetiwiue ypasHerus ¢
Pemenue 3amau ¢ 3 HEeU38eCMHbIM NOO 3HAKOM MOOY/is. PeliaTh TeKCTOBBIC 3a1a4n 7.8
MOMOIIBIO YPaBHEHUH anredpanvdeckuM crocoOoM: MepexoquTh OT CIOBECHON
O600marmui ypok 1 (bOpMyTUPOBKH YCIOBHS 33/1a4H K aNredpandeckoi MoAeTH myTéM 5
KonTtponsHas pabota Ne2 | 1 COCTAaBIICHUS JIMHEWHOTO YPaBHEHHUS;, PEIllaTh COCTABIEHHOE 7
ypaBHEHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
I'masa III. OgHO4YJIeHBI 1 MHOTOYJIEHBI. 17 yacoB
CreneHs ¢ HATYpaTbHBIM 2 DopMyIHpOBaTh, 3aMUCHIBATH B CHMBOJIMYECKOH (hopme u 2,5

IIOKa3aTCJICM.

000CHOBBIBATh CBOMCTBA CTCIICHH C HAaTypaJbHBIM ITOKA3aTCJICM,




IPUMEHSTH CBOMCTBA CTEIIEHU JJIsl IPE0Opa30BaHuUs BBIPAKEHUN U

CBolicTBa CTENEHH C 2 BBIYMCIICHU. 5,7

HaTypaJIbHBIM TI0- BEITIOTHATE NEWCTBHSI ¢ OTHOWICHAMH B MHOTOWICHaMH. [IpuMEeHSITH

Ka3aTeJeM. pasnuaHbIe GOPMBI CAMOKOHTPOJIS IIPH BHITIOJTHECHUH

Onnounen. Crangaptasiii | 1 npeoOpa3oBaHM BhIPAKEHUH. 5

BHJI OJTHOYJICHA.

YMHOKEHHE OJTHOYIICHOB. | 2 57

MHoOTOo4JIEHEL. 1 2,5

[IpuBenenne mogoOHbBIX 1 5

YJICHOB.

CrnoxeHue ¥ BEIYUTAHUE 1 5

MHOTOWICHOB.

YMHOxkeHne MHoTOwieHa | 1 5

Ha OJTHOYJICH.

YMHOXEHHUE MHOTOWIeHa | 2 5,7

Ha MHOTOYJICH.

Jlenenue oHOYICHA U 2 5,7

MHOTOYJICHA Ha OJTHOYJICH.

O6o0maromuii ypox. 1 5

KontponpHaas padota Ne3 | 1 7
I'masa 1V. Pa3jioskeHne MHOIroO4JIeHOB HA MHOKUTeIH. 17 yacoB

Brinecenne  oOrmiero 3 Jloka3biBaTh (hOPMYJIBI COKPAIIEHHOTO YMHOKEHUS, IPUMEHATh UX B | 4,5

MHOJKHUTEJIS 32 CKOOKH. peoOpa30BaHUAX BEIPAKCHUI U BEIYUCIICHUSIX.

Crnioco0 rpynmupoBKH . 3 BBINONHATE pa3ioKeHHe MHOTOWICHOB HA MHOYKUTEIIH Pa3HbIMU 4,5

dopmyna pazHOCTH 2 crioco0amu. BeinoiHame pasiodxicerHue MHO20UIeHO8 Ha MHodcumenu | 5,7

KBaJIPaToB. C nomMowbio opmyn Kyba cymmul, Kyba pasHocmu, cymmsl Kyoos,

Ksanpar cymmsl. KBagpar |4 | pasnocmu ky6oe. Peuiams ypagHenus, npumensia c60tcmeo pagen- 57

Pa3HOCTH. cmeda HYno np0u36edeﬂuﬂ.

[IpUMeHEHHE HECKOIBKHX | 3 [TpumMeHsTh paznuyHbie GOPMBI CAMOKOHTPOJISI IPU BBITTOJTHEHUN 4,5

CHOCO00B Pa3IoKEeHH npeobpa3oBaHuii

MHOTOYJIEHA Ha

MHO>KHUTEJIH.

O06006manui ypok. 1 5

KonTponpHas pabora Ne4 | 1 7

I'maBa V. Aareopanyeckue apoou. 19 yacos
AunreOpandeckas JpoOb. ‘ 3 ‘ DopMynTupoBaTh OCHOBHOE CBOMCTBO airedpanyeckoi Apodu u 2,5




Coxkparienue qpooei.

IPUMEHSTH €ro JUIsl IpeoOpa3zoBaHus APOOEH.

ITpuBenenue npobeit k 2 BeimonHaTs aeiictus ¢ anredpanueckuMu apo6osimu. Haxoaurs 2,5

o01eMy 3HaMEHATEIIIO. JOITyCTUMBIE 3HaUYEHUs OyKB, BXOIALINX B aJreOpanuecKyro Jpoob.

Cno’xeHue ¥ BbIYUTaHHUE 4 Pemates ypaBHEHUS, CBOAAIINECS K TMHEHHBIM C IPOOHBIMH 5,7

anreOpandeckux Apooei. ko3 dunuenTamu.

VMHOXKEHHUE U JIeSIeHUE 4 Buinonnsams coemecmmuvie 0eticmeus Hao 8blpadlCeHUAMU, 5,7

anrebpanveckux apooei. codepaicawmumu aneedpauieckue opoou

CoBMecTHBIE IEMCTBUS 4 57

HaJ are0pandyecKuMu

TPOOSIMH.

O6o0mmaronuii ypok. 1 5

KonTtponpHas padota Ne 5 | 1 7
I'nasa VL. JIuneiinas ¢pynkuus u e€ rpagux. 11 yacos

[IpsimoyronbHas cucrema | 1 Boruncnsate 3HaueHus GyHKIUN, 3aJaHHBIX (popMyrIamu (Ipu 1

KOOpPJMHAT Ha MIOCKOCTH. HE00XOAMMOCTH HMCIIOJIb30BaTh KABKYIISATOP); COCTABIATH TaOIHIIBI

DyHKIHA. 2 3HaueHu# ¢pyHKkuuid. CTpouTh MO TOUKaM Tpaduku QYHKUIUH. 5

DOyHKIMUS y = Kxu e€ 3 OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€ rpapuueckoro 4,5

rpaguk. npecTaBieHus. MoAenupoBaTh peanbHble 3aBUCUMOCTH,

Jluneiinas QyHKIMS U €€ 3 BbIpa)KaeMbl€ JTMHEHHOM (yHKIIMEH, C TOMOIIbI0 GOPMYIT U 4.5

rpauK. rpa¢ukoB. HTepnpeTupoBaTh rpa)uKu peajbHbIX 3aBUCUMOCTEH.

O606maIHii Ypox. 1 Hcnonp30BaTh GYHKIMOHATBHYIO CHMBOJIMKY JUIS 3aIIUCH 5

KourponbHas paGora Ne 6 | 1 pa3Ho00pa3HbIX (DAKTOB, CBA3AHHBIX C TMHEHHON (yHKIUEH, 7

o0orarast OIbIT BHIIOJTHEHHS 3HAKOBO-CUMBOJINYECKHX JICHCTBUI.
Ctpouth peueBble KOHCTPYKIMHU C UCTIOJIB30BaHNEM (DYHKIHO-
HaJIbHOI TepMHUHOJIOTHH. Vcroap30BaTh KOMITBIOTEPHBIE TPOTPAMMBI
JUISL HCCIIEI0OBAHMS TIOJIOKEHUST Ha KOOPJMHATHOM TNIOCKOCTH
rpaduka TMHEHHOW (GYHKIIMY B 3aBUCUMOCTH OT 3HAYCHUI
K03(hHUIKMEHTOB, BXOAAIIMX B (hopmyny. Pacrio3HaBaTh THHEHHYTO
dynkumto. Ilokazvieams cxemamuuecku nOI0NHCEHUE HA
KOOPOUHAMHOU NAOCKOCMU 2paduKros Gynxyutl euoa y=«x, y=rxx+b 6
3aucumMocmu om 3Ha4eHuli KoagduyueHmos, 6xXo0auux 6 hopmyol.
Cmpoums epagpux ¢pyukyuu y =|x |. CTpouTh rpaduk JUHEHHON
(YyHKIIUM; ONUCBIBATh €r0 CBOWCTBA. Pacno3HaBaTh npsmMyro U
00paTHYI0 MPONOPIHOHAIBHBIE 3aBUCUMOCTH. PelaTh TeKCTOBbIE
3aJau Ha MPSIMYIO U 0OpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH (B
TOM YHCJIE ¢ KOHTEKCTOM U3 CMEKXHBIX TUCIMILINH, U3 peasbHOM
YKW3HU)




I'maBa VII. Cucrembl 1BYX ypaBHEHHIl € ABYMs HEH3BECTHBIMHU . 13 yacoB

VYpaBHeHue nepBou 1 Ornpenenarp, sIBASETCS JIM [apa YUCcell PEIIeHUEM TaHHOTO 3
CTENEHU C JABYMS YpaBHEHUS C ABYMsI HEU3BECTHBIMU; TIPUBOIUTH PUMEPHI PEIICHHIA
Heus3BeCTHBIMU. CHCTEMBI ypaBHEHUH ¢ ABYyMsI HEM3BECTHBIMHU. CTPOUTH rpaKu YpaBHEHUH C
ypaBHEHUH. JIBYMSI HEU3BECTHBIMU, YKa3aHHBIX B coJiepkaHuu. HaxoauTe uemnsie
Crioco0 1oJICTAaHOBKH. 2 pelIeHus: CUCTEM YPAaBHEHUH C IByMS HEU3BECTHBIMH MTYTEM 5
Crioco0 CI1oKeHus. 3 nepedopa. Pemats cucTemMbl IByX ypaBHEHUM MEPBOM CTEIIEHU C 5
Fpa@mqecxnﬁ CII0CO0 2 JBYMsS HEU3BECTHBIMH. Pemarts TekcTOBEIC 3aaUM, anre6paI/ItIeCK0171 4.5
pelIeHus cucTeM MOJIEJIBIO KOTOPBIX SIBJISIETCSI YpaBHEHUE C IBYMSI HEM3BECTHBIMU
ypaBHEHUIA. MEePEXOIUTh OT CIOBECHOH (POPMYITHPOBKHU YCIOBUSA 3a/1a4l K
Pemienue 3amay ¢ 3 anreOpanveckoil MoIeTu MyTEM COCTaBIICHUS CUCTEMbl YPAaBHEHHIA; 5,7
TOMOIIBIO CHCTEM pemiaTh COCTaBICHHYIO CUCTEMY YPaBHEHUH; HHTEPIIPETHPOBATH
ypaBHEHHIl. pesynbTaT. KOHCTpyHpoBaTh pedeBbI€ BHICKA3bIBAHWS,
O606IIAIOMIHIT YPOK. 1 SKBUBAJICHTHBIE IPYT APYTY, C UCIOJIb30BAHUEM aITeOpanvyeckoro U | §
KontpossHas pabota Ne 7 | 1 T€OMETPHUUECKOTO SI3bIKOB. Vcromp30BaTh PyHKIIMOHAIHHO- 7
rpadudecKue MpeJACTaBICHUS I PEIICHUS U UCCIICTIOBAHUS
YpaBHEHUH U CUCTEM.
I'nasa VIII. JjieMeHTHI KOMOMHATOPUKH . 6 YacoB
Paznuunpie koMOMHAIINN 1 BrimonHsaTe mepedop BceX BO3MOKHBIX BAPHAHTOB JIJIs TIepecuéra 5
13 TPEX DIIEMEHTOB. 00BEKTOB WJIM KOMOWHAIMI 00hEKTOB. [IpuMeHsATH TpaBuUIIo
Tabnuia BapuaHTOB U 2 KOMOMHATOPHOTO YMHOKEHHUS [Tl pEIlIeHUs 3a]]a4 Ha HAX0XKJICHUE 4
MIPaBUJIO MPOU3BE/ICHUSI. yyciia 00bEKTOB, BApUAHTOB UM KOMOMHAIUH (IuaroHaiu
IToacuyér BapuaHTOB ¢ 2 MHOTOYTOJIbHUKA, PYKOTIOKATHSs, YUCIIO KOJIOB, U(POB, mapoieii u | 4
IIOMOIIBIO rpagoB. T. 1.). [lo0cuumuleams Yucio 8apuanmos ¢ NOMowwbio epaghos.
Pemtenue 3amauy. 1 5
O06o0061aoImuil ypok.
I'eomerpus I'napa I. Hayaibuble reomerpuyeckue cseennsi. 11 yacos
[Ipsimas u otpesok. Jlyau | 2 OOBACHATD, YTO TAKOE OTPE3OK, JIy4, Yo, Kakue (GUrypsl 7
yTOJI. HA3bIBAIOTCS PABHBIMU, KaK CPABHUBAIOTCS M U3MEPSIOTCS OTPE3KHU U
CpaBHEHHME OTPE3KOB U 1 YTJIBI, YTO TaKOE€ TPayc ¥ TpajycHasi Mepa yriia, Kakon yroi 7
YIJI0B HA3bIBAETCS MPSAMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
H3MmepeHre OTPE3KOB. 3 cepearHa OTpe3ka U OucceKTpuca yria, Kakue yriibl Ha3bIBAIOTCS 5,7
W3mepenue yrios. CMEXHBIMHU U KaKue BEPTUKAIbHBIMH; (OPMYITHPOBATH U
CMeXHBIE U 1 000CHOBBIBATh YTBEPKJCHHUS O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX | 7
BEPTHKAJIBLHBIE YIIIBI YTJI0B; OOBSICHSITH, KaKHE MPSMbIE Ha3bIBAIOTCS
TlepreH Ky NSpHBIE 1 NEePIeHIUKYISIPHBIMU; (HOPMYITUPOBATH U 0OOCHOBBIBATH 7




IIpsIMbIE

YTBEPKJICHHE O CBOMCTBE JIBYX IPSAMBIX, IIEPIICHANKYIAPHBIX K

Pemenue 3anau 2 TPEThEii; N300paXKaTh M PaCO3HABATh YKa3aHHBIC IPOCTEUIIIHE 7
KonTpoasnas padora Nel 1 (GUTYpHI Ha YepTekKax; pemaTh 3aa9u, CBI3aHHbBIC C STUMHU 7
IPOCTEUIIMMU (UTypaMH
I'naBa 1I. TpeyroubHuku. 18 yacos
[lepBslii mpu3HaK 3 OOBsCHATD, Kakas (UTypa Ha3bIBACTCS TPEYTOJIBHUKOM, YTO TAKOE 1,5
paBEHCTBA TPEYrOJIbHUKOB BEPILHHBI, CTOPOHBI, YIJIbl U IEPUMETP TPEYroJIbHUKA, KAKOU
Menuanpl, OUCCEKTPHUCH B | 3 TPEYTrOJbHUK HA3bIBACTCSI PABHOOEPEHHBIM U KaKOU 4,7
BBICOTHI TPEYTOJIbHUKA PaBHOCTOPOHHUM, KaKu€ TPEYroJIbHUKH Ha3bIBAIOTCS PaBHBIMU;
Bropoii u Tpetnii npusHak | 4 n300paxkaTh U paclio3HaBaTh HA YEPTEKaX TPEYrOJbHUKU U UX 5,7
paBEHCTBA TPEYrOJLHUKOB 3JIEMEHTHI; POPMYIHPOBATH U I0KA3bIBATh TEOPEMBI O MTPU3HAKAX
3aauu Ha IOCTPOCHHUE 3 pPaBEHCTBA TPEYTOJIbHUKOB; OOBICHATDH, YTO HA3bIBAETCS 4.7
Pemenue 3amau 4 MEePIEeHIUKYIIIPOM, TPOBEIEHHBIM U3 TAaHHOW TOUKU K JaHHOU 5
KourponbHas paGota Ne2 | 1 psMOit; popMynHpoBaTh U JOKA3bIBaTh TEOPEMY O MEPIECHIUKYIApE | 7
K NPSAMOi1; 0OBICHATDH, KaKHe OTPE3KU HA3bIBAIOTCSI METUAHOM,
OHMCCEKTPUCON U BHICOTOM TpeyroibHUKa; GOPMYIUPOBATh U
JI0Ka3bIBaTh TEOPEMBI O CBOWCTBAX PAaBHOOEAPEHHOIO TPEYTOJIbHUKA;
pelaTh 3a/1a4M, CBI3aHHbIE C IPU3HAKAMHU PABEHCTBA TPEYrOJbHUKOB
U CBOMCTBAaMHM PaBHOOEAPEHHOTO TPEYTrOJIbHUKA; (POPMYIHPOBATh
OIpeielIeHne OKPYKHOCTH; OOBSICHSTh, UTO TAaKOE€ LIEHTP, paiuyc,
X0opJia U JMaMeTp OKPYKHOCTHU; PeIIaTh NpoCTeHIne 3a1a4i Ha
nocTpoeHue (IOCTPOECHUE YIila, PAaBHOTO JaHHOMY, [IOCTPOEHUE
OUCCEKTPUCHI yIJIa, HOCTPOCHUE MEPIEHIUKYIISIPHBIX PSMBIX,
IIOCTPOEHUE CepeINHBI OTPE3Ka) U OoJiee CIOKHBIE 3a1a4H,
UCIOJIb3YIOLINE YKa3aHHbIE IPOCTEHIINE; COMOCTABIATh MOJIy4EHHbIN
pe3yibTaT C YCIOBHEM 33J1aui; aHAIM3UPOBATh BO3MOXKHBIE CIIydyau
I'nasa IIl. IlapannensHblie npsimbie. 13 yacoB
[Tpu3znaku 4 dopMynupoBaTh ONpEEICHUE NapalJIeNIbHbIX MPSAMbIX; OOBICHATb ¢ | 2, 7
napajiesIbHOCTH JIBYX IOMOILBIO PUCYHKA, KaKUe€ YIJIbl, 00pa30BaHHbIC NIPU N1EPECEUEHUU
IPSIMBIX JIBYX MPSIMBIX CEKYIIEeH, Ha3bIBAIOTCS HAKPECT JICKALIUMHU, KaKue
Axcuoma napansienbHbIX 1 OJIHOCTOPOHHUMHM U KaKHe€ COOTBETCTBEHHBIMHU; (POPMYIUPOBATH U 7
MPSIMBIX JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIIUE IIPU3HAKY N1apaJIJIEIbHOCTH
CpoiicTBa mapauienbHbIX | 2 JIBYX MPSIMBIX; OOBSICHATD, YTO TAKOE AKCHOMBI T€OMETPUH U KaKHe 7
TPAMBIX aKCHOMBI YK€ MCIIOJIb30BAIUCH paHee; (POpMYIHMPOBATh aKCUOMY
Perrenue 3aau 5 napasieNbHbIX MPSAMBIX U BBIBOAUTH CIIEACTBUS U3 HEE; 5
KonTponbHas padora Ne3 | 1 (GopMynHpOBaTh U JOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapaUIeIbHBIX | 7

IMPAMBIX, O6paTHLIe TCOpPCMaM O MPHU3HAKAX MMApaJIJICIIbHOCTH,




CBSI3aHHBIX C HAKPECT JICXKAIIUMH, COOTBETCTBEHHBIMU U
OJTHOCTOPOHHUMHU YTJIAMH, B CBSI3H C THM OOBSCHATH, YTO TAKOE
YCIIOBHE U 3aKII0OUEHUE TEOPEMBI, KaKasi TeOpeMa Ha3bIBaCTCs
00paTHOM MO OTHOIIIEHUIO K JAHHOM Teopeme; OOBSICHATH, B UEM
3aKJII0YAETCS METOJ I0KAa3aTeIbCTBA OT MMPOTHUBHOTO:
(bopMyIUpPOBATh U JOKA3BIBATH TEOPEMBI 00 yriIaX ¢ COOTBETCTBEHHO
napaieIbHBIMU U MEPIICHIUKYISIPHBIMU CTOPOHAMU; TTPUBOIUTH
MIpUMEPHI UCTIOIH30BAHUS STOTO METO/Ia; PENIaTh 3a7a4d Ha
BBIYHMCIICHHE, TOKA3aTEIIbCTBO U MMOCTPOCHUE, CBSI3aHHBIE C
napayieIbHBIMU TPSIMBIMHU

I'nasa IV. CooTHOIIeHHSI MKy CTOPOHAMM U YIJIaMH TpeyroJibHuKa. 20 yacon

CymmMma yrios 2 @opMynHpOBATH U JI0OKA3bIBaTh TEOPEMY O CYMME YIJIOB 4,7
TpEeYroJbHUKa TPEYroJbHUKA U €€ CIIeICTBUE O BHELIHEM YTJIE TPEYroJIbHHKA,
COOTHOIIEHUS MEXKTY 2 MIPOBOJIUTH KIACCU(PUKAINIO TPEYTOJLHUKOB TIO yTiaM; 4,7
CTOPOHAMH U yIJIaMu (bopMynupoBaTh U JOKA3bIBATh TEOPEMY O COOTHOIICHUSIX MEXTY
TpEeYroJbHUKa CTOPOHAMHU U yIJIaMU TPeYroJbHHKaA (TpsiMoe U oOpaTHOE
HepasenctBo 1 YTBEP)KJICHHUSI) U CIICJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE 7
TPEYroJbHUKA TpeyrojbHuKa; GopMyIupOBaTh U JOKAa3bIBaTh TEOPEMBI O CBOMCTBAX
Penrenue 3amau 2 IPSIMOYTOJIBHBIX TPEYTOJILHUKOB (MIPSMOYTOJIbHBIN TPEYroJIbHUK C 5
KonTponbHas pabota Ned | 1 yriaom 30°, mpu3HaKU paBEHCTBA MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB); 7
[IpSIMOYTOIBHBIH 4 dbopMynupoBaTh ONpeeNIeHUs] PACCTOSHUS OT TOUYKH JI0 MPSIMOH, 5,7
TPEyroIbHUK pacCTOSIHUS MEXK/Ty MapajuieIbHbIMU MPSAMBIMH; PELLATh 334a4U Ha
PaccTosiHKE OT TOUKHU JI0 1 BBIYMCIICHMUS], JI0KA3aTEIbCTBO U IOCTPOCHUE, CBSI3aHHBIE C 7
psiMoii. Paccrosiaue COOTHOUIECHUSIMUA M€Ky CTOPOHAMM U YIiaMU TPEYroJIbHUKA U
MEKY apaslIebHbIMU pacCTOSIHUEM MEK]Ty MapajuieIbHbIMU IPSIMBIMH, IIPU
IPSIMBIME HEO0OXOIMMOCTH IPOBOAUTD IO XOy PEIIECHUs JOMOJTHUTEIbHbBIE
TocTpoenue 3 MOCTPOEHUS, CONIOCTABIISITH MOJYYEHHBIN pPE3yJIbTaT C YCIOBUEM 7
TPEeyrOJIBHIAKA [0 TPEM 3a/1a4yy, B 3a/1a4ax Ha MOCTPOECHHUE UCCIIE0BATh BO3MOKHBIE Cllydyau
37IeMEHTaM
Pemenue 3amay 3 7
KonTponpHast pabora Ne5 | 1 7
IloBTOpeHue. 6 yacos
8 kaace

Auredpa I'naBa 1. HepaBencrBa.19 yacos

[lonoxwurenpHble U 2 CpaBHUBATh U YNOPSAJ0OYNBATh PALIMOHAIIBHBIE YUCIIA. 5

OTPULATCIILHBIC YHNCJIA.

q)OpMy.l'II/IpOBaTL CBOMCTBA YHCJIOBBIX HCPAaBCHCTB, NJUIFOCTPUPOBATH




HucnoBsle HEpaBEHCTBA. 1 UX Ha KOOPJMHATHOM NpsAMOii, TOKa3bIBaTh aareOpanyecKu. 3)
OcHOBHBIE CBOICTBA 2 [IpumeHATH CBOMCTBA HEPABEHCTB B XOJE PEIICHUS 3aay. 7
YUCJIOBBIX HEPABEHCTB. Pacnio3naBath nuHelHbIE HEPABEHCTBA , YPABHEHHUS U HEPABEHCTBA, B
CrnosxeHre ¥ yMHOKEHHUE 1 TOM YHCJIE COJCpIKAIINE HEU3BECTHBIC MO 3HAKOM MoAys. Pemmate | 7
HEPaBEHCTB. JTUHEHHbIE HEPABEHCTBA, CUCTEMBI JINHEWHBIX HEPABEHCTB, B TOM

CTporue 1 HECTpPOTHUE 1 YUCJIE COJIeprKalllie HEU3BECTHBIE TO]T 3HAKOM MOTYJIS. 7
HEpAaBEHCTBA. Hcnons30BaTh B MUCbMEHHON MaTeMaTHYECKON peun 0003HAYCHHS U
HepaBeHcTBA C OTHUM 1 rpadudeckue n300pakeHHsT YUCIOBBIX MHOXKECTB, TEOPETHUKO- 7
HEW3BECTHBIM. MHOECTBEHHYIO CHMBOJIUKY.

Perrenne HepaBeHCTB. 3 57
CucreMbl HEpaBEHCTB C 1 7
OJIHUM HEU3BECTHBIM.

UucnoBsle IPOMEKYTKH.

Pemenue cucrem 3 8,7
HEPaBEHCTB.

Moyns gucha. 2 8,7
YpaBHeHusa u

HEPABEHCTBA, COJAEPKALLNE

MOJYJb.

O6o0mmaromuii ypox. 1 7
KontponbHas padora Nel | 1 7
I'nasa I1. Ilpudan:xenHble BbIYUCIAeHHs.17 yacoB

[IpubnmkeHHble 3HAaUCHUS | 2 Haxonuts, aHanu3npoBaTh, CONOCTABIATh YHCIOBBIE 5,7
BesnnuuH. [TorpemHocts XapaKTePUCTUKU 00BEKTOB OKpYXkKaroliero mupa. Mcmnoiab3oBaTh
PUOTHKEHHUS. pasHble GOPMBI 3aKMCy TPUOIMKEHHBIX 3HAUCHUI; AeTIaTh BBIBOJIBI O
OneHKa NOrpelHOCTH. 2 TOYHOCTH MPUOIMKEHUS 110 UX 3aITUCH. BBITIOIHATH BRIYUCICHUS C 5,7
OKpyTrJIeHHE YUCETL. 1 peabHBIMM JIaHHBIMU. BBIIOTHATS NPUKUAKY U OLEHKY PE3yJIbTaTOB | 7
OTHOCHTEIbHAS 2 BbIYMCIICHH. VICOab30BaTh 3a1IMCh YUCEN B CTAHIAPTHOM BUAE A | 7
HOTPEIIHOCTb. BBIPKEHUS pa3MepOB 0OBbEKTOB, [UIUTEIHLHOCTH MPOIIECCOB B
I[IpakTHYECKHE IPHEMBI 4 oKpyxaromieM Mupe. CpaBHUBATE YUCIIA U BEIMYUHBI, 3aIIMCAaHHbIE C | 5 7
HPUOITHKEHHBIX HCHO0JIb30BaHueM cTerneHu 10.

BBIYKCIICHUIA. BBINOIHATE BEIYMCIEHNUS] HA MUKPOKAIBKYJISTOPE IPHU PELICHUU
Ipocreiimye BoraucieHust | 1 3a/1a4 U3 CMEXHBIX IUCLHUILIUH U PEaIbHOU JIEHCTBUTEIBHOCTH. 7
Ha MUKPOKAJIBKYJISTOPE.

JleicTBUS HaJ YMCIIaMHu, 2 5

3aIlIMCaHHBIMH B




CTaHJAapTHOM BUJC.

Brrunciienus Ha 1 7
MUKPOKaJIbKYJIATOPE
CTCTICHH YHCJIa, 00paTHOTO
JAHHOMY.
O06o0marmui ypoxk. 1 5
KontponpHast pabora Ne2 | 1 7
I'nasa 1Il. KBagpaTHble kopHu.12 yacoB
Apudmernueckuit 2 [IpyuBOIUTE IPUMEPBI MPPALMOHATIBHBIX YUCEIN; PACIIO3HABAThH 1,7
KBaJIpaTHBIA KOPEHb. palnMoHaIbHbIE U UppallOHaIbHbIE YHCIIa; U300pakaTh YKcia
JlelicTBUTENIbHBIE YHCIIA. 2 TOYKaMU KOOPAMHATHOU TIpsiMoii. ONIHCHIBATH MHOYKECTBO 2,7
KBaipaTHbBIN KOPEHD U3 2 JENCTBUTENBHBIX uncen. Mcnoip30BaTh B TMCBMEHHON 2,7
CTEIICHH. MaTeMaTH4eCKOM peur 0003HaueHUs U TpapuiecKue n300parkeHus
KBazpaTHbIi KOpeHb 3 2 YHCIIOBBIX MHOKECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHUKY. 2,7
NPOU3BEICHHS. Jloxa3biBaTh CBOMCTBA apr(METHICCKUX KBAIPATHBIX KOPHEH;
KBaapaTHbIil KOPEHb 13 2 MPUMEHSTh UX K IPeoOpa30BaHuUI0 BbIpaxeHH. PopMyaupoBaTh 27
npobwm. OTIpEJCIIEHUE TIOHATHUS TOKIECTBA, IPUBOUTH IIPUMEPBI PAINYHBIX
O606LIAIONIHIT YPOK. 1 TOKJIECTB. BBIUMCIIATE 3HAUYEHUS BBIPAXKEHUM, CONEPIKALIUX 5
KontpossHas paGora Ne3 | 1 KBAJIPaTHbIE KOPHU; BBIPAXKaTh IEPEMEHHBIC U3 TEOMETPUIECKUX U 7
dusndeckux GopMyi, coaepKallux KBaapaTrHele KopHu. Haxoaute
3HAa4YeHUs KBAJPAaTHBIX KOPHEH, TOUHbIE U IPUOIMKEHHBIE, IPU
HE00XOIMMOCTH UCIIOJIB3Ys KAJIbKYJIATOP; BIYUCIATh 3HAUCHUS
BBIPAKEHUH, COAEpKAIUX KBaJpaTHbIe KOpHU. Mcnonbs3oBaTh
KBaJ[paTHbIE KOPHU IIPU 3aIIUCH BbIpaxkeHUu# U popmyn. OueHuBarb
KBaJIpaTHbIE KOPHU LIEJIBIMHU YUCIAMU U I€CITUYHBIMU JPOOSIMU;
CPaBHMBATh U YNOPSAA0YMBATh PALMOHAIbHBIC YHCIIA U
MPPaLMOHAIIbHBIC, 3alIMCAHHBIE C TIOMOILBIO KBaJAPAaTHBIX KOPHEH.
Ipumensmv meopemy 0 cOOMHOUIEHUU CPEOHE20 apUPMEMUUECKO20
U cpeodHe20 2eoMempudecKo20 NON0ACUMENbHbIX Yucel. Mckiouams
UPPAYUOHATLHOCIb U3 3HAMEHamens OpoouU.
I'maBa IV. KBaapatnble ypaBHeHHs.25 4yacoB
KBangpatHoe ypaBHeHue u | 2 [IpuBONTE NOKA3aTENBHBIE PACCYKIEHUS O KOPHAX YPABHEHHUS C 5,7
€ro KOpHH. OIIOPOii Ha ompeieNIeHNe KOPHs, YUCIIOBBIE U (PYHKIIMOHAJIbHBIE
Henonnele kBagpaTHbIE 1 CBOJCTBA BbIpa)KCHUI. Pacrnio3HaBaTh TUIIBI KBaJIpaTHBIX YPaBHEHUH. | 7
YPaBHEHUS. PemaTh kBagpaTHbIE ypaBHEHNS, A TAK)KE YPAaBHEHUS, CBOIALINECS K
Meto BbIAETIEHUS 1 HUM; pelaTh IpoOHO-pallMOHAIbHbIE YpaBHEHUs, CBOASAILINECS K 7

IIOJIHOT'O KBaJpaTa.

KBaJApaTHBIM. HpumeHﬂmb npu peuileHuu Keadpamﬂoeo YpaeHeHUA




Pemenue kBanpaTHbIxX 3 MemoO pa3nodNCceHUs Ha MHOICUMENU, MEeMOO 8bIHECEeHUs NOTHO20 5,7
YpaBHEHUM. Keaopama, popmyny KopHel K8AOPAMHO20 YPAGHEHUsL, hopmMYy
[IpuBeneHHOE KBagpaTHOE | 2 YyemHo20 6mopo2o Koappuyuenma, opmyny kopmeti npusedennozo | 5,7
ypaBHeHue. Teopema K8AOpaAmHo20 ypaeHeHusl.

Buera.

YpaBHeHwHsI, cBOASIIUCCS K | 3 5,7
KBaJPaTHBIM.

Pemrenne 3amau ¢ 4 8,6
MTOMOTIIBIO KBaIPATHBIX

YPaBHEHUM.

Pemenune npocrenmmx 2 PackiagpiBaTh Ha MHOKHUTENN KBAIpaTHBIN TpexwieH. MccnenoBarhb 5,7
CHUCTEM, COJICpKAIINX KBaJpaTHBIC YPABHEHUS IO TUCKPUMHUHAHTY U KOdhdUIIEHTaM.
YpaBHEHUH BTOPOM Pemate TekcTOBBIC 3a1aUn aNreOpandecKuM CIiocoOOM: IEPEXOIUTh
CTEIICHH. OT CIIOBECHOH (hOPMYJIMPOBKH yCIOBHUSA 3a7aU K areOpandeckon
Paznuanbie crmocoObl 3 MO/JIEJIN ITYyTEM COCTABJIEHUS YPAaBHEHUS; pEIIaTh COCTaBICHHOE 5,7
pELICHUS] CUCTEM YpaBHEHUE; UHTEPIIPETUPOBATH pe3yibTaT. Pemars cuctemMsl 1ByX
YpaBHEHUM. YpaBHEHUHN C ABYMsI HEU3BECTHBIMH, COACPKAILNX YPABHEHHE

Pemenue 3amau ¢ 2 BTOPOU CTETICHH. 8,7
ITOMOIIIBIO CUCTEM

YpaBHEHUH.

O6o0maromui ypox. 1 5
KontponbHas padora Ned4 | 1 7
I'naBa V. KBagpaTtuunas ¢pynkuus.14 yacos

Onpenenenue 1 BrrunciaTs 3Ha4eHus QYHKIUH, 3aJaHHEIX opMyTaMu y=x2, y=ax?, | 4
KBaJIpaTUYHON QYHKIUU. y=ax?+0bx+C( mpu He0OXOAMMOCTH HCTIOIE30BATH KANBKYIATOD);

DyHKIMS y=X° 1 COCTaBIIATH TaOIUIIBI 3HaYeHUH QyHKIUN. CTPOUTH MO TOYKaM 4
DyHKIMSA y=ax? 2 rpaduxu pyHkuuid. OnucpIBaTH CBOMCTBA (PYHKIIMU HA OCHOBE €€ 47
DyHKIMA y=ax2+bx+c 3 rpaduueckoro npeacrasienus. MaTeprnperupoBats rpaguxu 4.7
[MocTpoenue rpaduxa 4 peanbHbIX 3aBHCUMOCTEH. Mcrnonb30BaTh QyHKIIMOHATBHYIO 4.7
KBaJIpaTH4HOM (QyHKIUM. CUMBOJIUKY JIJIS 3aMTUCH Pa3HOOOpa3HbIX ()aKTOB, CBI3aHHBIX C
0606maromHil YpokK. 2 KBaJIpaTUYHOM (pyHKIIMEH, oOoralasi ONbIT BBIMOJIHEHUS 3HAKOBO- 5
KonTponsHas pa6ota Ne5 | 1 CUMBOJIMYECKUX AeUCTBUI. CTPOUTH peueBble KOHCTPYKIIMH C 7

HCIIOJIb30BAHHUEM (bYHKHHOHaHBHOﬁ TCPMHUHOJIOTUH. Iloka3siBaTh
CXEMATHYCCKHU ITOJTOXKXCHHEC Ha KOOpI[PIHB.THOﬁ INJIOCKOCTH l"pa(I)I/IKOB

dynximii Buna y=x?%, y=ax?, y=ax’+bx+C B 3aBUCHMOCTH OT 3HAUECHUI

K03 pULIMEHTOB a,B,C, BXOAAUINX B GopMyIibl. CTpouTh rpaduk
KBaJJpaTHYHOM (DYHKIIMHU; OTIMCHIBATH CBOMCTBA (PYHKIMH




(603pacmanue, yoviganue, HauboIbulee, HAUMEHbLUUEEe 3HAYEHUS).
Cmpoums epaguk k6adpamuuHol GyHKYuu ¢ npuUMeHeHuem
0BUDICEHUTL 2PADUKO8, PACMANCEHUL U CHCAMUIL.

I'naBa VI. KBaapatnbie HepaBecTBa.1(0 yacos

KBangpatHoe HepaBeHCTBO | 2 [IpumeHsTH CBOMCTBAa HEPABEHCTB B XOJI€ pelIeHUA3a1aY. 5,7
U €ro peueHne PacriozHaBath KBajpaTHbIE HEpABEHCTBA. PeliaTs KBagpaTHble
Pemenue kBanpaTHoro 4 HEPABEHCTBA, UCTIOJIB3Ys rpaduuecKue npeacrasicHus. [lpumensms | 4,7
HEpaBEHCTBA C IOMOUIbIO MemooO UHMep8anosnpuy peuleHuU K8aopamHvlx HepaseHCcms u
rpaduka KBaaIpaTUIHOU npocmeuux OpooHO-paYUOHAILHBIX HEPABEHCMS, CEOOAUUXCIL K
GyHKIIMHN xeadpamuvim. ViccnenosaTs KBaapaTHunyio GyHKIHUIO Y = ax? + bx+
MeTo/1 HHTEPBAJIOB 2 C B 3aBUCHMOCTH OT 3HAUYECHUIKOA(DPHUIIMEHTOB a, b 1 ¢ 7
O6o0maromuii ypox 1 5
KontponpHas padora Ne6 | 1 7
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKU ¥ TEOPUM BEPOSITHOCTEH . 5 yacoB
MuosxectBa. Onepanuu 1 | [IpuBoauTH MpUMEPHI KOHEUYHBIX U OECKOHEUHBIX MHOXECTB. 5
HaJl MHOXECTBaMH. Haxonuts o0bennHeHune 1 rnepeceyeHrne KOHKPETHBIX MHOKECTB,
KomOunatopuka. Pemmienne | 4 | pa3HOCTh MHOXECTB. [IpuBOANTE IPUMEPBI HECIOKHBIX
KOMOMHATOPHBIX 3a/1a4. kjaccuukanuii. Mcrnonbp3o0BaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY M SI3bIK MDY PEIICHUH 331a4 B X0JI€ U3YUEHUS Pa3IuIHbIX
paznenoB Kypca. BeImonHATh nepedop Bcex BO3MOKHBIX BapHAHTOB
Juid riepecuéra 00bEKTOB WM KoMOUHanui o0bekToB. [IpuMeHsITh
MPaBHJIO KOMOWHATOPHOTO YMHOKEHUS JIJIs1 peLIeHHs 3a/1a4 Ha
HaXO0XJIeHUE YKciia 00bEKTOB, BAPHAHTOB MJIM KOMOMHAIIMIA
(IMaroHaay MHOTOYTOJIbHUKA, PYKOIIOXKATHS, YUCIO KOJOB, MIH(POB,
napoJjei u T. 1.). I[loocuumuléams Yucio 6apuanmos ¢ NOMOUbIO
epaghos.
I'eomeTpus FnaBsa V. YeTbipexyronbHuku . 14 yacos
MHOTOyroJabpHUKH 2 OOBACHATH, YTO TaKOe JIOMaHas, MHOTOYIOJBHUK, €ro BepIIuHBI, | 4, 5
[TapannenorpamMm u 6 CMEXHBIE CTOPOHBI, JAWaroHal W, U300pakaTb U pacno3HaBaTh | 4,5
Tpaneuus MHOTOYTOJJbHUKM Ha YepTekax; I[IOKa3bIlBaTh JJIEMEHTbl MHOIO
[IpsiMOyroabHUK, poMO, 4 YTOJIbHUKA, €T0 BHYTPEHHIOIO M BHEILHIOKW 001acTH; hopMyiaupoBarts | 4,5
KBaJpar ONpe/ielieHue  BBITYKJIOTO  MHOTOYrOJbHMKA;  M300paxare U
Pemenue 3amau 1 pacno3HaBaTh  BBIMYKJIbIE W HEBBIYKJIbIE  MHOTOYTOJIbHUKH; | 7
KonTponbHas padora Nel | 1 dopMynupoBaTe M JIOKa3blBaTh YTBEPXKICHHUA O CyMME YIJIOB |7

BBIIIYKJIOTO MHOTOYIOJIbHUKAa W CyMME €ro BHEIIHHUX YIJIOB;
OOBSICHATh, KakKh€ CTOPOHBI  (BEpIIMHBI) YeThIPEXYrOJIbHUKA
Ha3bIBAIOTCS MPOTHBOMOJIOXKHBIMH; (OPMYIUPOBATH OIpPENIEICHUS




napajuieJiorpaMma, Tpamneluy, paBHOOSAPEHHON M MPSIMOYrOJILHOM
Tpamenuii, NpsAMOYroJibHUKa, pomOa, KBajpaTa; H300pakaTb U
pacno3HaBaThb  3TU  YETBHIPEXYTOJIbBHUKH;  (OPMYIUpOBATH U
JIOKa3bIBaTh YTBEPXKJEHUS 00 MX CBOWMCTBAaX M IpHU3HAKAX; peulaTh
3a/lauy Ha BBIYMCIIEHUE, 10KA3aTeIbCTBO U IOCTPOCHUE, CBSI3aHHbBIE C
S9TUMHU BHJIAMU YETBIPEXYTOJILHUKOB; OOBSACHATH, KAKHE JBE TOUKH
Ha3bIBAIOTCS CHMMETPUYHBIMM OTHOCHUTEIBHO MpPSIMOM (TOYKH), B
KakoM ciydyae (Qurypa Ha3bIBae€TCsi CUMMETPUYHON OTHOCHTENIBHO
npsiMON (TOYKM) M YTO Takoe OocCh (LEHTP) CUMMETPUH (UTYypHI;
MPUBOAUTH MPUMEPHI (PUTYpP, 00IaNAIOMIUX OCEBOUM (IIEHTPATBHOM)
CUMMETPHUEH, a TaK)Ke IPUMEPBI OCEBOW U LIEHTPAIBHOU CUMMETPHI
B OKpYKarollel Hac 00CTaHOBKE

T'nasa VI. [Inomans. 14 yacos

ITmomans 2 OOBACHATH, KaK TPOU3BOAUTCS U3MEPEHUE TUTOIAICH 5,7

MHOTOYT'OJIbHAKA MHOTOYT'OJIbHUKOB, KAKHE MHOTOYT'OJIbHUKH HA3bIBAIOTCS

[Tnomann 6 PaBHOBEJIMKUMH U KaKHe paBHOCOCTABICHHBIMU; (OPMYIUPOBATH 57

napajuiesiorpamma, OCHOBHBIE CBOMCTBA IUIONIA/IeH U BHIBOJUTH C UX MMOMOIIBIO

MPSIMOYTOJIbHUKA U dbopMyIBI MIOIIACH NMPAMOYTOJIbHIKA, apajiesorpaMmma,

Tpaneuuu TpeYroJbHUKa, Tpanenuu; GopMyIHpoBaTh U T0Ka3bIBaTh TEOPEMY

Teopema [Tudaropa 3 00 OTHOIIEHHH IIJIOMIA/IeH TPEYrOJIbHUKOB, HMEIOLIUX M0 PABHOMY 2,7

Perrenwe 3a1aq 2 yriy; GopMynupoBaTh U JI0Ka3bIBaTh Teopemy [ludaropa u 5

KonTpomnbHas padora Ne2 | 1 o0OpaTHy10 eii; BRIBOIuTh hopmyny ['epona Juist miomaau 7
TPEeYroJbHUKA; PelIaTh 331a4l Ha BHIYMCICHUE U JJOKA3aTeNIbCTRO,
CBsI3aHHBIE ¢ opMysIaMHu TuIoNIaael u reopemoit [Tudaropa

I'naBa VII. IlonoO6ubie Tpeyroiabuuku.19 yacon

Omnpenenenue moa00HBIX 2 OOBACHATH MOHATHE MPOMOPLHUOHAIBHOCTH OTPE3KOB; 57

TPEYTrOJIbHUKOB dbopMynupoBaTh onpeeneHus Mo J00HBIX TPEYTOJIbHUKOB U

[TpusHaku mogoous 5 koaduuenTa nogo6us; GopMyaupoBaTh U J0Ka3bIBATh TEOPEMBI: 57

TPEYTrOJIbHUKOB 00 OTHOIIEHHH TIJIOMIa/Iel OI0OHBIX TPEYTrOJIHbHUKOB, O MPU3HAKAX

KonTtponsHas paboraNe3 1 101001s TPEYTOJILHUKOB, O CPEIHEHN TMHUU TPEYrOJIbHUKA, O 7

[IpumeHeHne oa00Hs K 7 NepecedeHny MeIuaH TPEYroJlbHUKA, O MPOMOPIIUOHATBHBIX 5,7

JI0Ka3aTeNNbCTBY TEOPEM U OTpe3Kax B MPSIMOYTOJILHOM TPEYroJIbHUKE; OOBSICHATh, YTO TAKOE

PEIEeHNIO 3a/1a4 METOJI TOJI00MS B 33/ja4ax Ha MOCTPOCHHE, U IPUBOAUTH IPUMEPHI

COOTHOLIECHHS MEKTY 3 MPUMEHEHUS 3TOT0 METO/1a; OOBSICHATH, KAK MOKHO HCIIOJIb30BATh 57

CTOpPOHAMH U YIiaMu
MIPSIMOYT OJIbHOTO
TPEYTrOJIbHUKA

CBOICTBa MOJOOHBIX TPEYTOJIBHUKOB B U3MEPUTENBHBIX paboTax Ha
MECTHOCTHU; OOBSICHATh, KaK BBECTH MOHATHE MOIO0US JUIS
IPOM3BOJIbHBIX (UTYp; HGOPMYIHPOBATH ONpEAETICHNUE U




KontponsHas pabora Ne4 | 1 WJUIFOCTPUPOBATH MTOHATUS CHUHYCA, KOCUHYCA U TAHI€HCA OCTPOTO 7
yrja IpsAMOYTrOJIBHOIO TPEYTOJIbHUKA; BEIBOJIUTHE OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO U 3HAUEHUS CUHYCa, KOCUHYCa U
tanreHca i yrios 30°, 45°, 60°; pemaTh 3a71a49u, CBA3aHHBIC C
noJ00MeM TPEYTroJIbHUKOB, JIJIsi BRIYMCIICHHS 3HAYCHU I
TPUTOHOMETPUUYECKUX (QYHKIIUI HCIIOJIB30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI
I'naBa VIII. OkpyxHocThb. 17 yacos
KacarenbHas k 3 HccnenoBaTh B3aMMHOE pACTIOJIOKEHHUE NPSIMON U OKPYKHOCTH; 5,7
OKPY>KHOCTH (bopMynupoBaTh ONpeiesieHNue KacaTebHON K OKPYKHOCTH;
LenTpanbHbie 1 4 bopMyIHpOBaTh M T0KAa3bIBATh TEOPEMBI: O CBOMCTBE KacaTelbHOW, 0 | 5,7
BIIHCAHHBIE YIJIBI MpU3HAKe KacaTelbHOM, 00 OTpe3Kax KacaTeabHbIX, IPOBEAEHHBIX U3
UYetbIpe 3amMeUaTelbHbBIC 3 OJIHOM TOYKH; GOPMYIUPOBATH MOHATHS LIEHTPAJILHOTO YIila U 2,7
TOYKH TPEYrOJIbHUKA TPayCHOM MEPHI AYT'H OKPYKHOCTH; (POPMYIMPOBATH U IOKA3HIBATH
Broucannas v omucaggast 4 TCOPEMBI. O BIIMCAHHOM YI'JI€, O IPOU3BECACHUMN OTPE3KOB 5,7
OKPYKHOCTH MepeceKaroIuxcs Xop; GopMyIupoBaTh U JOKa3bIBaTh TEOPEMBI,
Pemrenue 3amau 2 CBSI3aHHBIE C 3aMeYaTeIbHBIMU TOYKAMU TPEYTOJIbHUKA: O 5
KourponbHas paGora Ne5 | 1 OucceKkTpuce yria u, Kak CJleJICTBUE, O IEpecedYeHNH OUCCEKTPUC 7
TPEYTrOJbHUKA; O CEPEIMHHOM MEPHEHAUKYISIpE K OTPE3KY U, KaK
CIIEJICTBUE, O IEPECEUCHUH CEPETUHHBIX MEPIEHANKYISIPOB K
CTOPOHAM TPEYTOJIbHHUKA; O MEPECEUYCHUH BHICOT TPEYTOJIbHHKA;
dbopMynupoBaTh onpeesieHus: OKPY>KHOCTEH, BIMCAHHOHN B
MHOTOYTOJILHUK U OMKUCAHHOM OKOJIO MHOTOYT'OJIbHUKA;
dbopMynupoBaTh U JOKa3bIBATH TEOPEMBL: 00 OKPYKHOCTH,
BIIMCAHHOU B TPEYTOJILHUK; 00 OKPYKHOCTH, OITMCAHHON OKOJIO
TPEYroJbHUKA; O CBOMCTBE CTOPOH OMKUCAHHOTO YEThIPEXYTOJIbHUKA;
0 CBOMCTBE YIJIOB BIIMCAHHOTO YETHIPEX YrOJIbHUKA; PelIaTh 3aa4u
Ha BBIUMCIICHUE, JOKA3aTeIbCTBO U MOCTPOCHUE, CBSI3aHHBIE C
OKPY>KHOCTBI0, BIIUCAHHBIMU U OMMCAHHBIMU TPEYTOJIbHUKAMU U
YeThIPEXYrOJIbHUKAMHU; UCCIIEI0OBATh CBOMCTBA KOH(MUTYpALIHIA,
CBSI3aHHBIX C OKPY’KHOCTBIO, C IIOMOIIBIO KOMIIBIOTEPHBIX MPOrpaMM
IToBTOpenue. Pemenue
3aga4. 4 yaca
9 kiacc
Auredpa IloBTOpenue Kypca aiaredpsl 8 kiaacca. 2 yaca
I'maBa 1. Ctenens ¢ panuoHaaIbHBIM NOKa3aTesaem.13 yacos
Crenenb ¢ HaTypanbHbiM | 2 | CpaBHMBATH M YIOPSIOYMBATh CTEIICHH C LEJIBIMU HPALHOHANBHEIMU | 2,5




IIOKa3aTCJICM.

IMOKa3aTCJ/IsIMU, BBIIIOJHATH BBIYUCIICHUA C pallMOHAJIbHBIMHA YU CJIIAMHU,

Crerens ¢ 1eabIM 4 BBEIYUCIIATEH 3HAYCHHUS CTEICHEHN C IEIIBLIM II0KA3aTEIEM. 5,7
MIOKa3aTEeJIEM. dopmynrpoBaTh onpeaecHNe apuhMETHICCKOTO KOPHS
ApupmeTnuecKuii KOpeHb | 2 HaTypaJIbHOM CTENEHU U3 YKciia. Beruucnars npuOnmxEHHbIE 57
HaTypaJbHOW CTEICHHU. 3HAYCHHS KOPHEH, UCTIOB3Ys IPU HEOOXOIMMOCTH KaJIbKYISTOD;
CroiicTBa 2 IIPOBOJUTH OLICHKY KOpHEH. [IpumensTs cBoiicTBa apupmeTuyeckoro | 5 7
apr(PMETHIECKOTO KOPHSI. KOPHS 715 peoOpa3oBaHus BeIpakeHUd. DopMymipoBaTh
CreneHn ¢ palroOHaIbHBIM 1 ONPECaCIICHUE KOPHA TpeTI;eﬁ CTCIICHU, HAXOJUTh 3HAUCHU S 5,7
TOKa3aTesIeM. KyOMYEeCKUX KOPHEH, MpU HE0OX0AMMOCTH UCTIOJB3YS KaTbKYJISTOP.
Bo3Bejienrne B CTENEHb 1 HccnenoBaTh cBOMCTBA KYOMYECKOTO KOPHS, IPOBO/ISI YUCIIOBBIE 57
YHCIIOBOTO HEPABCHCTBA. SKCTIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJSATOPA, KOMIIBIOTEPA.
KontponbHas paGota Nel | 1 Bo3BoauTh 4rCcIOBOE HEPABEHCTBO C MOJOKUTEIBHBIMU JICBOU U 7
MIPaBOM YacThIO B cTeNEeHb. CPaBHUBATH CTEIIEHU C Pa3HBIMU
OCHOBAHUSIMH U PaBHBIMU TIOKazatessMu. DopmMyanpoBaTh
oTpe/ieTIeHNe CTEMEHU C PAIlMOHATBLHBIM TIOKa3aTeieM, IPUMEHSTh
CBOMCTBA CTETICHH C PAIMOHAIBHBIM MTOKA3aTEJIEM MPY BEIYUCICHUSIX.
I'nasa Il. Crenennas pynkuus.15 yacos
OO6nactb onpeaeeHus 3 Breraucnsate 3HaueHHs PyHKIMH, 3aaHHBIX GopMyaaMu (TTpU 4,5
byHKIUN HEOOXOAMMOCTH HUCTIOJIB30BATh KAIBKYJISATOP);COCTABIATH TAOIUIIBI
Bo3spacranue u yosiBanue | 2 3HaYeHU QyHKuu. Popmynuposams onpedeneHue QyuKyuu. 7
byHKIUN Crpourts 1o Toukam rpaguku ¢pyHkiuii. OnuceiBaTh CBOKWCTBA
YeTHOCTh M HEYETHOCTD 2 GbyHKIIMK Ha OCHOBE e€ rpaduueckoro npeacraBieHus (00JacTh 7
byHKIUA OTIpe/IeNIeHus], MHOXKECTBO 3HAYEHU, TPOMEKYTKH
Dynxims y=E 3 3HAKOTOCTOSIHCTBA, YEMHOCHb, HEUEMHOCHb, BO3PACTAHHE, 4,7
X yObIBaHKE, HAaMOOJIbIIICE, HANMCHBIIIEE 3HAUCHHS ).
Hepasencrea u 2 NuTtepnperupoBath rpaduku peaibHbIX 3aBUCUMOCTEH. 5
YPaBHCHMUA, COACPAALIHC Hcnonb3oBath QyHKIIMOHATBEHYIO CHMBOJIUKY JUIS 3aHCH
CTCIICHD — pa3zHooOpa3HbIX (PAKTOB, CBSI3AHHBIX ¢ QYHKIUSAMU Y = X3, y=vx, y=
O6o06maromuil ypok 2 s Kk 5
KouTponsHas pabota Ne 2 | 1 XY= oboraiias OInbIT BHITIOJHEHHUSI 3HAKOBO-CUMBOJINYECKUX 7

neiictBuii. CTpoUTh pedeBble KOHCTPYKIIMH C UCTIOIB30BaHUEM
dbyHKIMOHATBHOU TepMuHOIOTHH. VccnenoBanus rpagikoB
GbyHKIMIA B 3aBUCUMOCTH OT3HaUCHUH K03(pPUIIMEHTOB, BXOIAIINX B
dopmyny. PacriozHaBath BubI U3ydaeMbix GyHKIUN. Cmpoums
epapuku ykazauHvlx yHKYul (6 mom yucie ¢ npumeHeHuem
osudicenull epaghuxos); onucvleams ux ceoticmea. Pemarp
MPOCTEHINNe ypaBHEHUSI U HEPABEHCTBA, COJICPKAIINE CTEIICHb.




PemaTe nppanmoHanbHbIe YpaBHEHUS.

I'nasa III. Ilporpeccun.15 yacos

Yucnosas 1 [IpuMeHsTh HHIEKCHBIC 0003HAYCHUS, CTPOUTH PEUCBBIC 5
MOCJIEA0BATEILHOCTh BBICKA3bIBaHHUS C UCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3AHHOM C
Apudmernueckas 3 IOHATUEM IT10CJIEI0OBATEIIHOCTH. BBIYHUCIIATE YICHBI 7,8
porpeccus MOCJIeI0BATENILHOCTEH, 3aJaHHBIX (DOPMYJIOH N-TO YiIeHa WIH
CyMmMa N-IiepBBIX WIEHOB | 3 peKyppeHTHOM (hopMysoil. Y cTaHABIMBATh 3aKOHOMEPHOCTH B 7.8
apupMeTHIECKOI MOCTPOEHUH MOCIETOBATEILHOCTH, €CJIM BBIITUCAHBI IEPBBIE
MPOTPECCUU HECKOJIbKO €€ wieHOB. M300pakaTh 4jeHbl MOCIe0BATEIbHOCTH
FGOMeTquGCKa;[ 3 TOYKaMH Ha KoopIu/IHaTHofI IIJIOCKOCTH. 5,7
Mporpeccus Pacnio3naBate apupMeTHuueCcKyro U reOMETPHUECKYI0 TIPOTPECCUH
CYMMa N-TIEPBBIX YJIEHOB 3 IIpH pa3HBIX crocodax 3aJaHUA. BBIBO}II/ITI) Ha OCHOBC 6’8
reOMeTPHYECKOi JIOKa3aTeNIbHBIX PACCYKACHUH (HOPMYITBbI O0IIEeTo YaeHa
IIPOIPECCUU apupMeTHUYecKo 1 reOMETPUUECKON IPOTPECCHit, CyMMbI IEPBBIX N
O606maromuil ypox 1 YWIEHOB apU(PMETUUECKON U TeOMETPUUYECKOM Mporpeccuii; pemarb 5
KontpossHas paGora Ne 3 | 1 3a/1a4y C UCIOJIb30BaHUEM ATUX GopMyil. /Jokazvieams 7
xapaxmepucmuiecKkue c8oUCMB8a apuphmemuveckou u
2eoMempudecKol npo2peccull, NPUMEeHAMb dMu C8OUCMEA Npu
peuteHuu 3a0ay. PaccmaTpuBaTh IPUMEPHI U3 PEATBHON KU3HH,
WJUTFOCTPUPYIOITUE U3MEHEHHUE TIPOIIECCOB B apu(PMETUUECKOM
MIPOTPECCUH, B TEOMETPUUCCKOM MPOTPECCUH; H300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduyecku. Pemars 3agaun Ha
CJIO’KHBIE TIPOIICHTHI, B TOM YHUCJIE 3a7a9i U3 PEaIbHON MTPAKTUKH (C
MCITOJIb30BAHNEM KAJIBKYJISITOPA).
I'naBa IV. Cayuaiinblie coObiTus.14 yacon
CoObITHS. 2 HaxoauTth BEPOSATHOCTb COOBITHS B UCTIBITAHUSX C 5
BepostHOCTH COOBITHSI. 2 PaBHOBO3MOKHBIMHU UCXOJIaMU (C IPUMEHEHUEM KIIaCCHYECKOTO 5
Perrenne BEpOSTHOCTHBIX | 2 ompeeneHus: BeposaTHocTH). [IpoBoIUTE ciyuaiiHble SKCIIEPUMEHTHI, | 7
3a7a4 ¢ MOMOIIBIO B TOM YHCJIE€ C MOMOIIBbIO KOMIIBIOTEPHOTO MOJICIUPOBAHHUS,
KOMOMHATOPHKH. MHTEPIPETUPOBATH UX PE3YIbTaThl. BRIUUCIATH YAaCTOTY CIIy4ailHOTO
Clo)KeHHE U YMHOKEHHE 3 COOBITHSI; OIIEHUBATH BEPOSTHOCTH C TIOMOIIIBIO YaCTOTHI, 7
BEPOSATHOCTEM. IIOJIyYEHHOU ONBITHBIM IYyTEM. [IpMBOIUTE pUMEPHI 1O0CTOBEPHBIX U
OTHOCUTEIbHAS 4acToTa U 2 HEBO3MOXKHBIX COOBITHH. OOBSICHITh 3HAUMMOCTD MaJIOBCPOATHBIX 7
3aKOH OOJIBIINX YHUCEN. COOBITHH B 3aBUCUMOCTH OT UX TOCIICJICTBUMA. PemaTs 3a1auun Ha
O606maronmuii ypok 1 HAXO0XJIEHUE BEPOSITHOCTEH COOBITHIA, B TOM YHUCIIE C IPUMEHEHUEM 7
KonTponsHas padota Ne 4 | 1 KOMOMHATOpHKH. [IpUBOANTE TIPUMEPHI TPOTUBOTIOTIOKHBIX 7

coOBITHIL. Pewams 3a0ayu Ha npumeHenue npedcmasieHull 0




2eomempuyeckou eeposmuocmu. VIcnonap30BaTh IpU PELICHUH 33134
CBOMCTBO BEPOSITHOCTEN MPOTHUBONOJIOKHBIX COOBITUI

I'naBa V. Cayuaiinble BeJuunHbl. 12 yacoB

Tabnuua pacnpenenenus. | 2 Oprann3oBbIBaTh HHPOPMALIUIO U MPEJICTABIATE €€ B BUE TAOIHII, 5

[TosMronsl 4acTor. 1 CTOJIOYATBIX U KPYTOBBIX quarpamm. Cmpoums noaucoHbl Yacmom. 7

I'enepanbHas 1 Haxomuts cpennee apudmernyeckoe, pamax, MOy U MeIUaHy 7

COBOKYITHOCTH M BBIOODKA. COBOKYITHOCTH YHCIIOBBIX JaHHBIX. [[puBOAUTH copepxaTebHbIC

I_IeHTpanLHHe TEHICHUUU. | 3 NPUMEPBI UCMIOJB30BAHUS CPEIAHUX 3HAYEHU s XapaKTCPUCTHUKHU 5,7

MepsI pa3bpoca. 2 COBOKYITHOCTH JIaHHBIX (CTIOPTHUBHBIE TIOKA3aTEINH, pa3Mephl OJCKIbI | 5

O606mAaroIHil YPOK. 2 u 1p.). Ilpusooums cooepocamenvHvle npUMepbl 2eHePalbHOU 5

KontponbHas paGota Ne5 | 1 COBOKYNHOCMU, NPOU3BOTILHOU 8bIOOPKU U3 HEE U PeNnPe3eHMAmUHol | 7
8b100PKU

I'naBa VI. MHuoxkecTBa. Jloruka.16 yacos

MHoxecTBa. 2 [TpuBOIUTE TIPIMEPHI KOHEYHBIX U OECKOHEYHBIX MHOXKECTB. 1,2

BrickaspiBanus. Teopemsl. | 2 Haxomute o0beauHEHNE U IEpecedeHNe KOHKPETHBIX MHOXKECTB, 1,2

CrnenoBanus u 3 pa3HOCTh MHOXECTB. [IpUBOANTE IPUMEPHI HECTOXKHBIX 5

PaBHOCHIIBHOCTb. knaccudukanuii. Mcrmonp30BaTh TEOPETUKO-MHOKECTBECHHYIO

VpaBHEHHE OKPYKHOCTH. | 2 CUMBOJIMKY U SI3bIK IIPH PELICHUH 3a7a4 B XOJ€ U3y4EHUs Pa3JInYHbIX | 7

YpaBHeHHe IPAMOil. 2 paznenoB kypca. KoHCTpyHpoBaTh HECIOKHBIE (OPMYITHPOBKH 7

MHOXEeCTBa TOUeK Ha 2 onpeneneHuit. BocriponsBoauTts GOpMYIUPOBKHU U JOKA3aTEILCTBA 7

KOOPAMHATHO# IIOCKOCTH. W3Y4YEHHBIX TEOPEM, IPOBOJAUTH HECIIOKHBIE I0OKA3ATEIBCTBA

OGOO6IIAIOLHI YPOK. 2 BBICKA3bIBAHUH CaMOCTOSITEIBHO, CChLIATHCS B X0€ 000CHOBaHUHI Ha | 7

KontpossHas pabora Ne6 | 1 OIIPEJEICHNUS, TEOPEMBI, aKCHOMBI. IIpMBOANTE IPUMEPHI IPAMBIX U | 7
o0OpaTHbIX TeopeM. MimocTpupoBaTh MaTeMaTH4YEeCKUE TOHATHS U
YTBEPKJICHUSI IPUMEPAMH.

IloBTOpeHue Kypca aaredpsl. 15 yacos.

I'eomeTpus I'naBa IX. Bekropsbl. 8 yacoB

[Tonsatue BexkTopa 2 @opMyaHpoBaTh  ONpPENENICHUS U  WUIIOCTPUPOBATH  MOHATHS | S

CrnoxxeHue u BbIUUTAHUE | 3 BEKTOpa, €ro JUIMHBI, KOJUIMHEAPHBIX W paBHBIX BEKTOPOB; | 5,7

BEKTOPOB MOTHUBHUPOBATh BBEJCHHE TMOHATUA U JEHUCTBUN, CBSI3aHHBIX C

VYMHOKEHHE BeKTopa Ha | 3 BEKTOPAMH, COOTBETCTBYIOIIMMHM NPUMEpPAMHU, OTHOCAIIUMHUCS K | 7

YHCIIO. IMpumenenue Gu3NYEeCKUM BEKTOPHBIM BEJIMYWHAM; TIPUMEHSATh BEKTOPHl H

BEKTOPOB K  PEIICHUIO JEUCTBUSI HaJl HUMHU NIPU PEILICHUH T€OMETPUUECKHX 3a/1a4

3a/1a4

I'maBa X. Meroa koopauHnar.10 yacos

Koopaunatsl BekTopa \ 2 \ OOBSACHATh U WUIIOCTPUPOBATh MOHATHS MPSIMOYTOJBHOW CUCTEMHI | 4




[Ipocreimme 3anauu B 2 KOOPJMHAT, KOOPAMHAT TOYKM M KOOPJAMHAT BEKTOPA; BBIBOAUTL W | /
KOOpJMHaTax UCTIOJIb30BATh MPH pPEIICHUH 3a7a4d (HOpMYJIbl KOOPIUHAT CEPEIUHBI
YpaBHCHHS OKPYKHOCTH U | 3 OTpe3Ka, JJIUHBl BEKTOPA, PACCTOSHUS MEXKIY JBYMS TOYKamu, | 7
psIMOM YPaBHEHUS OKPYKHOCTHU U IIPAMOM
Pemenue 3amnau 2 7
Kontponpsnas pabora Nel | 1 7
I'maBa XI. CooTHOLIEHHSI Me KAy CTOPOHAMM U YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3Be/ieHue
BeKTOpoB.11 yacos
Cunyc, KOCUHYC, TaHTE€HC, | 3 DopMyIMpPOBATH U WILTIOCTPUPOBATH ONPEIEIICHUSI CUHYCA, 2,5
KOTAHTEHC yriia KOCWHYCa, TAHTeHCa B KoTaHTeHca yriioB oT 0 10 180°; BRIBOIUTH
CooTHoOIIEHUS MEXTY 4 OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO U POPMYJIbl IPUBEACHHUS; | 2,5
CTOPOHAMH U yIJIaMu dbopMynupoBaTh U JOKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB,
TpPeYroJbHUKa MIPUMEHSITh UX TIPH PEIICHUN TPEYTOJIbHUKOB; OOBSICHATD, KaK
CkansipHO€ TIpou3BeieHue | 2 HCTIONB3YIOTCS TPUTOHOMETPUYECKHE (DOPMYITBI B MU3BMEPUTEITHHBIX 5
BEKTOPOB paboTax Ha MECTHOCTH; GOPMYIUPOBATH OTIPEEIICHUS YIiIa MEXIY
Pemienue 3amau 1 BEKTOpPaMH U CKaJSIPHOTO POU3BEICHUS BEKTOPOB; BHIBOIUTH 7
KonTpombHas pabdora Ne2 | 1 bopMyny CKaJsipHOTO MPOU3BEACHUS YEPE3 KOOPANHATHI BEKTOPOB; 7
dbopmynrpoBaTh 1 000CHOBBIBATH YTBEP)KICHHUE O CBOMCTBAX
CKaJISIPHOTO IIPOU3BENICHUS; UCIIOIb30BaTh CKAISPHOE IMPOU3BEACHUE
BEKTOPOB IPH PEIICHUU 3aja4
I'naa XII. JIimHa OKPYKHOCTH U IUIOIIAAb Kpyra.l2 yacos
[IpaBunbHbBIE 4 @opMyaHpoBaTh  OMNpeAeTeHHEe MPaBWJIBHOTO MHOTOYTIOJIbHUKA; | 2,5
MHOTOYTOJIbHUKH dopMynupoBatb U  JOKa3blBaTb TEOpPEMbl 00 OKPYKHOCTSX,
JlyiviHa OKPY>KHOCTH U 4 OTIMCAHHOM OKOJIO MPaBMUJIBHOTO MHOTOYTOJbHHKA M BIUCAaHHOW B | 5,7
IoHaAb Kpyra HEro; BBIBOJUTH M HUCIHOJB30BaTh (OPMYJbl JUIS BBIYUCICHUS
Pemenue 3amau 3 IUIONIA/IM TPaBUIILHOIO MHOTOYTOJBHHKA, €r0 CTOPOHBI M paauyca | 5
KonrponeHas pabota Ne3 | 1 BIIUCAHHOM  OKPY)KHOCTH; pellaTh 3aJayd Ha  [OCTpOeHHE | 7
NPAaBWIbHBIX MHOTOYIOJIbHUKOB;, OOBSICHATH TMOHSTUS  JUJIHHBI
OKPY)KHOCTH W IUIOMIAAX Kpyra,; BBIBOAUTH (OpMyNIbl  uis
BBIYHMCIICHUS JJIMHBI OKPYXHOCTH M JJIMHBI IYTH, MJIOMAAN Kpyra H
IUIOMIAIM  KPYTOBOTO CEKTOpa; MPHUMEHSITh A3TU (OPMYIbl TpH
pElIeHNH 3a]a4
I'nasa XIII. /IBu:kenue.8 yacos
[lonatue nBUXEHUA 3 OOBACHATD, YTO TaKOE OTOOPAKEHUE TNIOCKOCTU Ha ce0sl U B KAKOM 4,5
[MapannensHblil mepeHoc U | 3 ClIydae OHO Ha3bIBAETCS JIBIKEHUEM ILIOCKOCTH; OOBSICHITH, UTO 4,5
IIOBOPOT TaKOe 0CeBasi CHMMETpHsI, IIEHTpaJIbHasl CHMMETPHS, MTapaieIbHbIN
Pemenue 3amau 1 HepeHOC U MOBOPOT; 0O0CHOBHIBATH, YTO 3TH OTOOpaKEHUS 5




KontponsHas padora Ned

IIJIOCKOCTH Ha CeO0s1 SBJISIOTCS ABIKEHUSAMHU; OOBSICHITH, KAKOBa
CBSI3b MKy ABMKCHHUSIMHU U HAIOKCHUSIMH; HJUTFOCTPUPOBATH
OCHOBHBI€ BH/IbI IBHOKCHU, B TOM YHCJIE C IOMOIIBIO
KOMITBIOTEPHBIX IPOTPaAMM

T'1aBa XIV. HauaabHble cBeleH

Usl U3 cTepeoMeTpuM. 8§ 4yacoB

MHororpaHHuKH

4

OOBACHATD, YTO TAKOE MHOTOTPAHHUK, €r0 IpaHu, p€Opa, BEPILHHBI,

Tena u nmoBepxHOCTH
BpallleHUs

4

JMaroOHaJIH, KaKOi MHOTOTPAHHUK HA3bIBACTCS BBITYKJIBIM, YTO TAKOE
N-yroyibHas Mpu3Ma, €€ OCHOBaHUs, OOKOBbIE I'PaHU U OOKOBBIE
pé0pa, Kakas mpu3Ma Ha3bIBaeTCA MPSIMOM U Kakasi HAKJIOHHOM, YTO
TaKOe BBICOTA IMPU3MBI, KaKas TIpU3Ma Ha3bIBACTCS
napasuleJIe1ne oM 1 Kakoi napasiiesienumnes] Ha3bIBaeTcs
MPSAMOYTOJIBHBIM; (POPMYJIUPOBATh U 000CHOBBIBATEH YTBEPIKICHUS O
CBOICTBE IMaroHajel napajleienuiea u 0 KBajapare JuaroHain
MPSIMOYTOJILHOTO MapajuieNenune1a; oObsICHATh, UTO TaKoe 00bEM
MHOTOTPaHHUKA; BBEIBOJIUTH (C MMOMOIIBI0 IpuHIMIIA KaBaasepn)
dbopmyny 00b€Ma MPSIMOYTOJIBHOTO TTapaJUIeIenuIeaa; O0bICHATD,
KaKoi MHOTOTPaHHHUK Ha3bIBA€TCs MUPAMUJION, YTO TAKOE OCHOBAHHE,
BepIIMHA, O0KOBBIC TPaHH, OOKOBBIC PEOpA 1 BHICOTA MMUPAMHU/IBI,
KaKasi MIpaMyuia Ha3bIBaeTCs MPAaBUIILHOM, UTO Takoe anodema
PaBWJIbHOM MUpPaMUbI, IPUBOAUTE GOopMyNy 00bEMaA MUPaMUIbI;
0O0BSACHATH, KAKOE TEJIO0 HAa3bIBACTCS LIWJIMHAPOM, YTO TAKOE €T0 OCh,
BBICOTA, OCHOBaHUS, paJnyc, 60KOBasi MIOBEPXHOCTH, 00pa3yroiue,
pa3BépTka OOKOBO MOBEPXHOCTH, KAKUMU (OPMYJIaMU BbIPAKAIOTCS
00BEM U mIomaab OOKOBOW MOBEPXHOCTHU IIMIIMHIPA; OOBSICHSTS,
KaKO€ TeJIO Ha3bIBaeTCsl KOHYCOM, YTO TaKO€ €ro OCh, BHICOTA,
OCHOBaHUe, 00KOBasi IOBEPXHOCTh, 00pa3yromire, pa3BépTka OOKOBOH
MOBEPXHOCTHU, KAKUMHU (hOpPMYyJIaMU BBIPaXaIOTCs 00bEM KOHYyca U
II0MIa/1b OOKOBOM MOBEPXHOCTH; OOBSICHSTD, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs cepoil) u Kakoe Teslo Ha3bIBAeTCA IIAPOM, YTO TaKOe
panuyc u quameTp cepsl (1apa), KakuMu (popMyIaMu BHIPAKAIOTCS
00BEM 1mIapa u miomaab chepsl; n300pakaTh U paclo3HaBaTh Ha
PUCYHKaxX MPU3MY, Hapajieienune], TupaMuay, IUIUHAP, KOHYC,
nap

4,1

4,7

00 akcuomax JIAaHUMETPHH. 2 yaca

CrposT 70ru4ecKue LEnu pacCykACHUM.
[IpenBocxumaoT pe3ynbTaT U YpPOBEHb YCBOCHHs (Kakod Oyxaer
pe3ynbrar?).




VYMeIOT CIylaTh U CIBIIIATh IPYT Ipyra.

BoeIIBUTAIOT ¥ 0OOCHOBBIBAIOT THIIOTE3bI, MPEATIATral0T CIOCOObI MX
IPOBEPKH.

CraBar ydyeOHyIO 3aJauy Ha OCHOBE COOTHECEHHUS TOTO, UTO YXKE
M3BECTHO U YCBOCHO, U TOTO, YTO €IIle HEH3BECTHO.

Pa3BuBarOT ymMeHME HMHTEIpUpPOBATHCS B TIPYIIYy CBEPCTHUKOB U
CTPOUTH MPOAYKTUBHOE B3aUMOJECHCTBUE CO CBEPCTHHUKAMH H
B3POCIBIMUA

IloBTOpenue. Pemenue 3axa4. 9 yacos

CaMOCTOSTETLHO CO3/Ial0T AITOPUTMBI JCSITCILHOCTH TIPH PEIICHUU
poOJIeM TBOPUYECKOTO M MIOMCKOBOTO XapaKTepa.

TTornmarot BO3MOXHOCTbH Pa3INYIHBIX TOYECK 3pC€HU, HC
COBITAJAOIINX C COOCTBEHHOM.

OC03HaHHO U MPOU3BOJIBHO CTPOSAT PEUYEBBIE BBICKA3BIBAHNS B YCTHOU
¥ MUCbMEHHOU popme.

Cnuyaror cnoco0 u  pe3yabTaT CBOMX JEGUCTBHUH C 3aJaHHBIM
3TaJIOHOM, OOHAPYKUBAIOT OTKJIIOHEHUSI ¥ OTJIMYHSI OT 3TAJIOHA.
YMeT ¢ [OMOIIBI0  BONPOCOB  JOOBIBaTh  HEIOCTAIOLIYIO
nHpopMaIuio.

5,7

Hroro

510

COI'NTACOBAHO

HpOTOKOJ'I 3accaaHus METOJUYCCKOT'O

COI'NTACOBAHO

3amectuTenb Aupekropa no YBP

o0weaunenus yuuteneid matematuku COLL Xapuenko O.B.
Ne 23 ot 20 roma Nel 20 roma
ITycroBas O.B.

MoANuUCh pykoBoautens MO




