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PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBI

TTOSICHUTEJIbHAS 3ATINUCKA
Craryc TOKyMeEHTa

PaGouas mporpamma mo anrebpe s 7-9 KJ1acCcoOB COCTaBJICHA HA OCHOBAHUU CIICAYIONIUX TOKYMEHTOB:
1. 3akon «O06 ob6pazoBanuu B Poccuiickoit denepannn» u 3akon PT «O6 oOpazoBanum;
2.DenepanbHbINA TOCYIaPCTBEHHBINH 00pa30BaTEeNbHBIN CTAaHAAPT OCHOBHOTO 00111ero 00pa3oBaHus;
3.IIpumepHoil mporpaMmbl OCHOBHOTO 0011Ier0 00pa30BaHus 110 MAaTEMATHKE;

4. [IpumepHas ocHOBHasi oOpa3oBaTelibHasl IporpaMMa o0pa3oBaTeabHOro yupexaeHus. OcHOBHas
mkona / [cocT. E. C. CaBunoB]. — M.: [IpocBemenue, 2014.— (CtanmapThl BTOPOTO TOKOJICHHS ).

[IpencraBneHo TemMaTudeckoe IIaHUpoBanue s 7-9 kiaaccoB B cooTBeTcTBHM ¢ TpeboBanusmMu OI'OC obmiero
oOpazoBanus. Temarnueckoe IJIAHUPOBAHUE PACCUUTAHO Ha 35 ydeOHBIX HeNelb B KaXIOM Kjacce, 4To
cocraBisieT 315 gacoB B roj (3 yaca B Hegenmto). Temarnueckoe TUIAHUPOBAHHUE OTPAXKACT COJICpXKaHUE Kypca,
KOJHMYECTBO YacoB, OTBOJAMMOE Ha Kaxayr TeMmy. JlaHa XapakTepHCTHKa OCHOBHBIX BHUJOB JAEATEIHLHOCTH
oOyuaromuxcst 1 GOpMUPYEMbIX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUI MO KaXI0H TeMe.

PaGouass mporpamma ydeGHOro Kypca Mo anredpe nns 7-9 kimaccoB paszpaboTaHa Ha OCHOBE
denepanbHOTO  KOMIIOHEHTa TOCYJapCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa OCHOBHOTO OOIIEro
oOpasoBanus 1Mo MareMaTnke: «O053aTeTbHOT0O MUHUMYMa COJIEPKaHUSI OCHOBHOTO 00IIero oOpa3oBaHHA
[0 MaTeMaTHKe» U aBTOPCKoii mporpammsl o anredpe FO. H. MakappiueBa Bxosiieil B COOpHUK pabodnx

nporpamMMm «IIporpamMmel 001eo0pa3oBaTenbHBIX yupexaeHuit: Anredpa, 7-9 kimaccel», coctaButenb: T.A.

BypmuctpoBa «lIporpammsl  001eoOpazoBaTeNnbHBIX yupekaeHuil: Anrebpa , 7-9 kmacce».- M.
[Ipoceemienue.
W3ydyeHne mareMaTHKU HAa CTYNEHH OCHOBHOTO OOMIET0 0Opa3oBaHUS HAIpaBJIEHO Ha JOCTH)KEHUE

CHEAYIOUIUX LEIICH:

OBJIAJICHHE CHCTEMOM MaTeMaTU4YeCKUX 3HAHUM M YMEHUH, HEOOXOAMMBIX JJs TPUMEHEHHUS B
MPAKTUYECKON ACSITENbHOCTH, U3YUEHUSI CMEXKHBIX TUCIUILINH, MPOJIOJKEHUST 00pa30BaHNUS;
HWHTCJUICKTYAJIbHOC Pa3BUTHC, q)OpMI/IpOBaHI/IC KayeCTB JIMYHOCTH, HCO6XO)II/IMI>IX YCIIOBCKY JIA
HOJ'IHOHGHHOﬁ JKU3HH B COBPEMCHHOM O6IIICCTB€I SICHOCTb U TOYHOCTH MBICIIU, KPUTHYHOCTH MBIIIJICHUAA,
WHTYUIUS, JIOTUYECKOE MBILIUICHHE, 3JIEMEHTHl aJIrOPUTMUYECKON KYJIbTYpbl, HPOCTPAHCTBEHHBIX
MPEACTABICHHH, CIIOCOOHOCTDH K MPEOI0JICHUIO TPYIHOCTEH;

(dbopMupoBaHHE TIPEICTaBICHU 00 UIEsIX U METOJAaX MaTeMAaTHKH KaK YHMBEPCAIBHOTO S3bIKa HAYKH U
TEXHUKH, CPEACTBA MOJICIMPOBAHUS SBJICHUN U MTPOLIECCOB;

BOCIIMTAaHUEC KYJIbTYPhI IMYHOCTHU, OTHOIICHUA K MAaTCMATUKEC KaK K 4aCTHU O6HI€‘-ICJ'IOB€‘-I€CKOI>1 KYJIBbTYPHI,
IMOHUMAaHHEC 3HAYUMOCTH MAaTEMAaTUKHU JJISI HAYYHO-TCXHUYCCKOI'O IIporpecca.

OcCHOBHBIE pa3BUBAIOIINE U BOCIIUTATEIbHBIE LIEIH
PazButue:

SICHOCTH ¥ TOUHOCTH MBICIIU, KPUTUYHOCTH MBIIUIEHUS, UHTYULUHU, TOTUYECKOTO MBIIICHHUS, SIEMEHTOB
QITOPUTMHUYECKON KYJIBTYpbI, IPOCTPAHCTBEHHBIX TMPEJCTABICHUN, CIIOCOOHOCTH K TIPEOI0JICHUIO
TPYIXHOCTEN;

Marematnueckom peun;

CeHcopHO#1 cepbl; IBUTATEIIBHOW MOTOPUKH;

Buumanwus; naMsTy;

HaBbIkoB camo U B3aMOMPOBEPKHU.

dopmupoBaHue MpeACTaBIeHUN 00 UaesX U MeToAaX MaTeMaTHKH KaK YHUBEPCAJIBHOTO S3bIKa HAYKH U
TEXHHUKH, CPEJCTBA MOJICTUPOBAHUS SBJICHUI U ITPOLIECCOB.

Bocmuranue:

Ky.]'[BTypBI JIMYHOCTH, OTHOIICHUSA K MAaTEMATHUKE KaK K 4aCTHU 06H1€‘IGJ'IOB€‘IGCKOI>1 KYJbTYpPBbI, IOHUMAaHHC
3HAYUMOCTH MAaTEMATHKH JIJIsl HAYYHO-TEXHUYECKOTO MPOrpecca;

BoieBBIX KauecTs;

KommyHukabenbHOCTH;



— OTBETCTBEHHOCTH.

3amaun yaeOHOTO IIpeaMeTa:

Matematnyeckoe oOpa3oBaHME B OCHOBHOMW IIKOJIE CKJIAJBIBACTCS U3 CICAYIONIUX COOEPIHCAMENbHBIX
KOMHOHEHMO8 (moyHvle HA36aHusi OI0K08):apupmemura, areedpa, ceomempus, 1eMeHmbl KOMOUHAMOPUKU,
meopuu 8eposIMHOCMel, CIMAMUCMuKU U 102uku. B ceoeil cosoxynnocmu onu ompadsicaiom 6o2amvlil Onvim
oOyuenuss mamemamuke 6 Haulell CmMpaue, Y4UmMvbl8alOmM COBPEeMeHHble MeHOeHYUU OMme4ecmeeHHou U
3apyOedCHOU WKOAbL U NO360JISIION Pealu308ams NOCMAGIeHHble neped UWKOIbHLIM 00pa3osanuem yeiu Ha
UHDOPMAYUOHHO eMKOM U NPAKMUYecKU 3HAYUMOM Mamepuaie. Dmu cooepiicamenbHbvle KOMHOHEHMb,
PA36UBASICL HA NPOMSICEHUU BCeX Jien 00YUeHUs, eCMeCmE8eHHbIM 00PA30M NePeniemaimcs U 63auMo0etucmas)-
10m 8 y4eOHbIX KYpPCax.

C yderom TpeboBaHuii DenepaybHOrO TOCYAapPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO
o01rero oOpazoBaHus MPOSKTUPOBAHKE, OPTaHU3AIMs M OIICHKA PEe3yJIbTaTOB 00pa30BaHUsI OCYIICCTBISCTCS Ha
OCHOBE CUCTEMHO - JISSITEIbHOCTHOTO TOIX0/1a, KOTOPBIA 00ECIICYHBACT:

¢ (opMHUpOBaHHE TOTOBHOCTH O0YYAOIINXCS K CAMOPA3BUTHIO 1 HEMIPEPHIBHOMY 00pa30BaHUIO;

® T[POCKTHPOBAHME U KOHCTPYHPOBAHHE pa3BUBAOIIEH 0O0pa30BaTeIbHONW Cpeasl 00pa3oBaTENLHOTO
YUPEKICHUS,

® AKTHBHYIO y4€OHO-II0O3HABATENIbHYIO JACSITEIbHOCTh 00YYarOIIUXCS;

® [IOCTPOCHUC O6pa3OBaTeJH>HOFO mnmponecca ¢ yu€ToM MHANBUAYAJIbHBIX, BO3PACTHBIX, IMCUXOJOTHYCCKUX,
(bu3NOIOrNUecKuX, 0COOCHHOCTEH 3I0POBhS 00YUAIOIIUXCSL.

Takum 00pa3om, CUCTEMHO - AESTEIbHOCTHBIN MOJAXOJ] CTaBUT CBOEH 3a/ayeil OpUEHTUPOBATh YUEHUKA HE
TOJILKO Ha YCBOCHHME 3HaHWii, HO, B TICPBYIO OYepe/ib, Ha CIIOCOOBI 3TOTO YCBOCHHS, HA CIIOCOOBI MBIILICHHS U
ACATCIIbHOCTH, Ha PAa3BHUTUC IMO3HABATCIIBHBIX CHUJI U TBOPYCCKOI'0 IMOTCHIIMAJIa p€6€HKa. B cBs3u ¢ 3THUM, BO
BpeMsi YUeOHBIX 3aHATHI ydalluxcs HEOoOXOJMMO BOBJICKATh B pasjMuHbIC BHUJBI JesaTeabHOCTH (Oecena,
JUCKYCCHs, IKCKYpCHs, TBOpUecKas pabora, HcclieqoBaTelbckas (IPOeKTHasi) paboTa W JApPYyrue), KOTOPHIC
obOecrieunBanu OBl BBICOKOE KAaueCTBO 3HAHUW, pa3BUTHE YMCTBEHHBIX W TBOPUYECKHUX CIIOCOOHOCTEH,
MO3HABATENBHOM, a TJIABHOE CAMOCTOATEIBHON JeSTENIbHOCTH YUEHHUKOB.

JlaHHast mporpaMMa BKJIIOYAeT BOCEMb Pa3ZiesiOB: MOSICHUTENbHYIO 3alIUCKY C TPEOOBAHUSIMHU K pe3yjbTaTaM
o0y4YeHHs; XapaKTEepUCTHKY y4yeOHOro InpenMeTa, ONHCaHHE MecTa yuyeOHOro mpeaMera B y4eOHOM IUIaHe,
pe3yJIbTaThl YCBOCHHS y4eOHOrO MpeaMeTa, CoepKaHue Y4eOHOro ImpeaMeTa, TEMaTUYeCKOe IIaHUPOBAaHUE C
YKa3aHHMEM 4acoB, OTBOJUMBIX Ha U3yUEHHE TEM.

B «llosicHutenbHOW 3amMcKe» pPACKpbIBAIOTCA OCOOEHHOCTH, KaXXJIOro pasfena IMporpaMMbl,
IIPEEMCTBEHHOCTh €€ COJEepXKaHUs C BaXHEHIIMMU HOPMATHBHBIMHM JOKYMEHTaMH; JaeTcs oOmas
XapaKTepUCTHKA Kypca T€OMETpUH ero Mecta B 0a3ucHoM yueOHoM 1uiaHe. Ocoboe BHUMaHUE yIeseTcs 1esm
HU3YUCHUA KypCa Ir€OMCTPHHU, €ro BKIIaAy B PCHICHUC OCHOBHBLIX MEAArOrMYCCKUX 3aaad B CUCTECME OCHOBHOTO
ob1iero oOpa3oBaHus, a TAKKE PACKPBITUIO PE3YIbTATOB OCBOCHHUSI 00YUYaAIOLIMMHUCS IPOrpaMMBbI 0 ainredbpe Ha
CTYTIEHH OCHOBHOT'O 00111eT0 00pa3oBaHus

Paznen «OcHOBHOE coaepaHHE» BKIIOYACT IMEpeueHb H3y4yaeMoro CoJiepXaHus, OOBbEIWHEHHOTO B
coJiepKaTeNbHbIe OJIOKH C YKa3aHWEM y4yeOHBIX YacoB, BBIACISAEMbIX HA H3yUE€HUE KaXkI0To OJ0Ka.

B paznene «TemaTnueckoe rmiaHupoBaHUE» MPeJICTaBIIEH IepeueHb TeM Kypca anredpa 1 4Yucio y4yeOHbIX
JaCoB, OTBOJUMBIX Ha H3YUCHHUC Kﬂ)K)IOfI TEMBI, XapaKTEPHUCTHUKA OCHOBHOI'O0 COACPKAHUA TEM KW OCHOBHBLIX
JJIEMEHTOB COJEPIKAHMUSL.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «AJI'EBPA»

B kypce anreOpbl MOXKHO BBIIEIUTH CIEAYIOIIME OCHOBHBIE CO/IEpKaTeIbHbIE JIMHUK: apu(pMeETHKa; aredpa;
(GyHKIUHM; BEpOSTHOCTh M cTaTUCTHKA. Hapsay ¢ 3TUM B cojaepkaHHE BKIIIOUYEHBI JIBa JOIMOJIHUTEIbHBIX
METOJIOJIOTUYECKUX pa3/iena: JIOTUKAa U MHOXKECTBA; MaTeéMaTHKa B MCTOPUYECKOM Pa3BUTHUH, YTO CBA3aHO C
peannzanuei neiaei o0IenHTEeIeKTyaJIbHOTO U 00IEKYIbTYPHOTO pa3BUTHs yyamuxcs. CozepikaHue Kaxaoro
U3 3TUX Pa3JIelOB pa3BOPAYMBAETCS B COJEPIKATEIBHO-METOINYECKYIO JINHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIE
conepskatenbHble TuHUM. [Ipu sToM mepBas JmHHUA — «JIorMKa M MHOMKECTBa» — CIIYXKHUT LE€IHM OBJIAJCHUS



YYaIUMHUCS HEKOTOPBIMH 3JIEMEHTAMHM YHHUBEPCAJIBHOIO MAaTEMaTHYECKOIO s3blKa, BTOpas — «Maremaruka B
HCTOPUYECKOM Pa3BUTHUM» — CIOCOOCTBYET CO3JAaHHUIO OOIIEKYIbTYPHOTO, TYMAHUTApHOro ()OHA HM3YUECHHUs
Kypca.

Conepxanue TMHUU «ApuMETHKAY CIY>KUT 0a30# Ui AaTbHEWIIEro M3yueHHs YYalluMHUCS MAaTEMaTHKH,
CIIOCOOCTBYET Pa3BUTHUIO UX JIOTMUYECKOI'O MBIIIJIEHUS, (JOPMUPOBAHUIO YMEHMSI MIOJIb30BAThCS allOPUTMaMHU, a
TaKke NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAWMBIX B IOBCEIHEBHOW JKM3HU. PazBuTHE MOHATHS O
quciae B OCHOBHOHM IIKOJE CBA3aHO C PAlMOHAIBHBIMH M HpPPAlMOHAJIBHBIMU YHUCIaMH, (OPMHPOBAHHUEM
IIEPBUYHBIX IIPEACTABICHUMN O JEHCTBUTEILHOM YHCIIE.

Conepxanue JIMHUU «Anredpa» cnocoOCTByeT (OPMUPOBAHHUIO Y y4alUXCs MaTeMaTHYECKOro ammapara
JUIA pEelIeHMs 3a7ad W3 pa3leloB MATEMAaTHUKH, CMEXHBIX IPEIMETOB M OKDPY)KAIOIIEH PEealbHOCTH. SI3bIK
anreOppl MOAYEPKMBAET 3HAYCHUE MATEMaTUKU KakK S3bIKa JUIsl TOCTPOEHUS MaTeMAaTUYECKUX MOJeel
IIPOLIECCOB U ABJICHUI PEalbHOIO MUpA.

Pa3Butue anropuTMHUYECKOT0 MBIIUICHUS, HEOOXOJMMOr0, B YaCTHOCTH, JJISi OCBOCHHUS Kypca HHPOPMATHKHY,
U OBJAJCHUE HaBbIKAMHM JEIYKTUBHBIX PpACCYy)KICHHHM TakKe SBIAIOTCS 3aJayaMd H3Yy4eHHUs aireOpsl.
[TpeoOpa3oBanue CUMBOJIBHBIX ()OPM BHOCHUT CIICIM(UUECKUIN BKJIAJ B Pa3BUTHE BOOOPAKEHUS ydaluxcs, UX
CIIOCOOHOCTEM K MareMaTH4ecKoMy TBOpYECTBY. B OCHOBHOW mIKoje MaTepuain IpyNIUpyeTcs BOKPYT
palMOHAIBHBIX BBIPAKECHUM.

Conepxanue pazzaena «PyHKINN» HAEJIEHO HA MOJyYeHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAaHUHM 0 QyHKIHUU
KaKk BaXKHEHIIEH MaTeMaTHYECKON MOJEIN [Jis OMHCAaHUsl M HCCIEIOBAaHUS Pa3HOOOPA3HBIX IPOIECCOB.
W3yuenune 3Toro marepuaia cocoOCTBYET Pa3BUTHIO Y yJalllUXCs YMEHHUS MCIIOJb30BaTh PA3JIMUHBIC S3BIKU
MaTeMaTHKH (CIOBECHBIN, CUMBOJIMUYECKUH, rpadyndeckuii), BHOCUT BKJIaJ B (hOPMUPOBAHUE TPEACTABICHUHN O
pOJIM MaTEMATUKU B Pa3BUTUU LUBUIM3ALUU U KYJIbTYPBI.

Pazmen «BeposATHOCTP M CTaTUCTHKAa» — OOSA3aTENbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHus,
YCWIMBAIOIIUI €ro MpHUKJIaJHOE U MPAKTUUYECKOE 3HAaYeHue. DTOT Marepuajd HeoOXOAMM, MPEkIe BCEero, AJs
dbopmMupoBaHHA y yYamuxcs (QYHKIMOHAIBHOM TPAMOTHOCTH — YMEHHS BOCIPUHHMATh M KPUTHYECKU

aHAIM3UPOBaTh MUH(OPMALINIO, MPEACTABICHHYIO B PAa3JIMYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep
MHOTHX pE€albHbIX 3aBUCHUMOCTEH, MPOU3BOAMTH IPOCTEHIINE BEPOSATHOCTHBIE DPACUETHI. VI3yueHue OCHOB
KOMOMHATOPUKU MO3BOJIUT Y4YalleMyCs OCYIIECTBISATh PACCMOTpPEHHUE CiaydaeB, Hepebop M MOACUYET 4Yucia
BapHaHTOB, B TOM YHCJI€ B IPOCTEUIINX MPUKIIAJHBIX 3a/1a4ax.

ITpy M3yyeHUH CTaTUCTHKH M BEPOSATHOCTH OOOTrallaloTCs MPEACTaBIECHUS O COBPEMEHHON KapTUHE MUpa U
METOJIaX €ro uccienoBaHusi, GopMHUpyeTCcs TOHUMAHUE POJIM CTATUCTUKHU KaK UCTOYHHMKA COIMAIbHO 3HAYMMOMN
nH(OPMAIIUY U 3aKIIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

Mecro npenMera B yaueOHOM I1aHE 00111€00pa30BaTEILHOTO YUPEKACHUS

CornacHo ¢enepanbHOMy 0a3ucHOMY y4eOHOMY TUIaHY Ha M3yueHue anreOpsl B 7-9 Kiaccax OTBOAUTCS HE
menee 315 gacoB u3 pacuera 3 4 B HEJEIIO.
VY4eOHbIil TIaH 00111e00pa30BaTeILHOTO YUPESIKIACHUS OTBOJUT HA W3YyueHHE anreOphl 3 vaca B HENENII0, B TOJ
315 gacos.

COAEPXAHHWE YUYEBHOI'O TTIPEIMETA
7 xnacc

Inasa 1. Buipasicenus, moscoecmea, ypaeuenus (18 uacos)

UYucnoBsle BbIpaxkeHHUs C InepeMeHHbIMU. [Ipocreiimme npeoOpa3zoBaHUsl BBIPAXEHUN. YpaBHEHHE, KOPEHb
ypaBHeHUs. JIMHEHHOE ypaBHEHHME C OJHOM IEpEeMEHHOH. PelieHue TEKCTOBBIX 3a/ay METOJOM COCTaBIICHUs
ypaBHeHUH. CTaTHCTHYECKHE XapaKTEPUCTUKH.

enb: cucrematn3npoBaTh U 000OIIUTH CBEACHUS O MPEOOPA30BAHMSIX alre0pandecKux BhIPAXKEHUN U pelIeHun
YPaBHEHUH C OJTHON IIEPEMEHHOM.

IlepBas Tema Kypca 7 Kiacca SIBISIETCS CBS3YIOIIMM 3BCHOM MEXKIY KypcOM MAaT€éMaTHKM 5—O6 KIIacCcoB H
KypcoM anreOpel. B Heill 3akperuisiioTcs BBIYMCIMTEIbHBIC HABBIKM, CHCTEMAaTH3MPYIOTCS W 0000I1aroTcs
CBEICHUS O MPeoOpa30BaHUAX BHIPAKEHUN U PEIIEHUN ypaBHEHUH.



HaxoxxneHue 3HaueHUil YMCIOBBIX M OYKBEHHBIX BBIPQXKEHUH NAET BO3MOXKHOCTh MOBTOPUTH C O0YYarOIUMUCS
npaBuUja JACUCTBUI C palMOHAJBbHBIMH YHUCIAMH. YMEHHUS BBIONHATH apu(MeTHUecKue JercTBus ¢
palMOHAIBHBIMU YHCIIAMHU SBISIIOTCSI ONMOPHBIMU JJIi Beero kypca anreOpsl. CrenyeT BBISICHUTB, HAaCKOJIBKO
IIPOYHO OBJAJIEIN UMH ydallluecs, U B cilydae HEOOXOAMMOCTH OPraHU30BATh IOBTOPEHUE C LIEIBIO JIMKBUIALUU
BBISIBJIICHHBIX Mp00enoB. Pa3BUTHIO HABBIKOB BBIYMCIEHUH JOJDKHO YJIENATHCS CEPhe3HOE BHUMAaHHE U B
JambHEHIeM MPH U3YYEHUH JPYTUX TEM Kypca anreOpbl.

B cBsa3u ¢ paccMOTpPE€HHUEM BOIIpOCa O CpPaBHCHUU 3HAQYCHUI BBIpa)KeHI/Iﬁ paciiupsar0TCa CBCIACHUA O
HCPAaBCHCTBAX: BBOAATCA 3HAKU >U <, 1aeTCA IMOHATUE O JBOMHEIX HCPABCHCTBAX.

ITpu paccmoTpeHnn npeoOpa3oBaHUIl BBIpaXKEHHUN (OPMAbHO-ONIEPATUBHBIE YMEHHS OCTAlOTCSI Ha TOM IKe
YPOBHE, y4all¥ecs IOJHUMAOTCS Ha HOBYIO CTYIIEHb B OBJIAJCHUU TEOpUel. BBOIATCS MOHATHUS «TOXKIECTBEHHO
paBHbIC BBIPAXKEHUS», (TOXKIECTBO», «TOXKIECTBEHHOE MpPeoOpa30BaHUE BBIPAKEHHI», COAEpKaHUE KOTOPBIX
OyZIeT MOCTOSIHHO PACKPBIBATHCS M YIIyONSATHCS NMPU U3YyYCHUH NMPEoOpa30BaHMUN Pa3IMYHBIX ajIreOpandecKux
BbIpakeHull. [loguepkuBaeTcs, YTO OCHOBY TOXJIECTBEHHBIX IPe0OPa30BaHUIl COCTABIAIOT CBOMCTBA JEHCTBUI
HaJl YUCIIAMH.

YcunuBaercs poib TEOPETUYECKMX CBEACHMM IpU paccMOTpeHuu YypaBHeHHH. C wenbo obecrneyeHus
OCO3HAaHHOTO BOCHPUATUS OOYYarOIMMUCS AaJrOpPUTMOB pEIEHUs] YPaBHEHUH BBOJIUTCS BCIIOMOIATEIbHOE
MOHATHE PABHOCWJIBHOCTH ypaBHEHHH, (GOPMYIHUPYIOTCS M PA3bsCHIIOTCS HAa KOHKPETHBIX NMPHUMEpax CBOWCTBA
PaBHOCHIBHOCTH. JlaeTcs NOHATHE JMHEWHOIO YPaBHEHHMS M HCCIENYETCs BOIPOC O YHCIE €ro KopHeu. B
CHCTEeMEe YIPaXHEHUH 0c000€ BHUMAHHE YIENSETCS PEHICHUIO YPaBHEHUH BUAA aXx=DbIIpH pa3InYHbIX 3HAYCHUSX
a u b. IIpogomxkaercs pabora no GopMUPOBAHUIO y O0YUAIOIIMUXCSI YMEHUS UCIOJIB30BATh amnapar ypaBHEHUN
KaK CPEJCTBO JJIsl PELIEHUs] TEKCTOBBIX 3aJad. YPOBEHb CIOKHOCTH 33/ay 3/1€Ch OCTAETCS TaKUM K€, KaK B 6
KJIacce.

I/I?:YLIGHI/IG TEMbl 3aBCPIIACTCA  O3HAKOMJICHUCM 06yqa101111/1xc;1 C HpOCTGfIHIPIMH CTaTUCTUYCCKUMH
XapaKTCPpUCTUKaMU: CpPpCIAHUM apI/I(bMCTI/I‘IeCKI/IM, MO,I[OfI, MCI[PI&HO?I, pasMaxom. VYuamnuecs AOJDKHBI YMCTb
IMOJIB30BATh 3TH XAPAKTCPUCTHUKHU IJIA aHaJIN3a pAda JaHHBbIX B HCCJIOKHBIX CUTYyallugX.

Dnemenmul 102uKu, KOMoOuHamopuku, cmamucmuxu. (4 vaca )

O3HakoOMIICHHE yqamuxcda ¢ HpOCTefIIHI/IMPI CTATUCTUYCCKUMHU XAPAKTCPUCTHUKAMU: CpeZ[HeapI/I(I)MCTI/ILIeCKI/IM,
MOI[OI\/’I, MeﬂHaHOﬁ, pasMaxom. yanII/IGCﬂ JOJDKHBI YMCTb UCITIOJIB30BATh 3TH XapPAKTCPUCTUKHU I aHAJIU3a psaaa
AAHHBIX B HCCJIOKHBIX CUTYallUAX.

[{enb: 03HAKOMUTH 0OYUAIOIIUXCSI C TOHITHSIMU U C UX TPUMEHEHHUEM.
I'nasa 2. ynkyuu (11 uacos)

OyHKIMA, 0051acTh onpeaeneHus QyHKuu. Beraucnenne 3nadeHuit Gpyakuun mo popmyne. 'padbux dyHKImm.
[TpsiMast mponopLUHOHATIBHOCTD U ee rpaduk. JIuHelnas pyHkuus u e€ rpaduxk.

[lenb: 03HAKOMUTH OOy4YaOIIUXCSl C BAKHEHIIMMHU (PYHKIMOHAIBHBIMU MOHATHSMH U € rpaduxamu mpsiMoin
MPONOPLMOHATILHOCTH U JIMHEHHON (QYHKIIMHU OOIIEero BUA.

JlaHHas Tema SBJISAETCS HayallbHBIM 3TAllOM B CUCTEMAaTHYECKOW (DYHKIIMOHAJIBHON MOATOTOBKE 00YJarOIIUXCS.
371ech BBOJATCS TaKue MOHATHS, Kak (PYHKIHMS, apryMeHT, 00JacTh onpeaeneHuss GQyHKIuu, rpaduk QpyHKINH.
OyHKIUA TPaKTyeTCs Kak 3aBUCHUMOCTb OJHOM IIEPEMEHHOM OT Jpyrou. Ydamuecs IOJIy4aroT IEPBOE
MpeJcTaBlIeHne O crocobax 3anaHusi QyHKuMH. B naHHON Teme HauumHaeTcss pabora mo (GOPMHUPOBAHUIO Y
o0yJaromuxcs yMEHUH HaxoIuTh MO (QopMmylsie 3HaueHHWe (YHKUUU 1O H3BECTHOMY 3HAUYEHHUIO apryMeHTa,
BBITNIOJIHATE Ty K€ 3a/ady Mo rpa@uky u pemiats no rpaduky odpaTHyo 3anady. OyHKIMOHAIBHBIE TOHATHUS
MOJy4aloT CBOIO KOHKPETU3ALUIO MpPU H3YYEHUH JIMHEHHON (GYHKIMHM M €e YacTHOrO BHUAAa — TPAMOHU
MPOMOPLHUOHATILHOCTH. Y MEHUS CTPOUTh U YUTATh IpapuKu 3TUX QYHKIUN HIMPOKO UCIIONB3YIOTCS KaK B CAMOM
Kypce anreOpbl, Tak U B Kypcax reoMeTpuu M (pu3MkH. Yyamuecs IODKHBI MOHMMAaTh, KaK BIUSET 3HAK
ko3¢ dulMeHTa Ha pacoyioKeHNEe B KOOPAMHATHOM MIIOCKOCTU rpaduka GyHKIUN y=KX, rae K0, Kak 3aBUCUT OT
3Ha4YeHUH K U b B3aMHOE pacroio’keHne rpaduKoB IBYyX GYHKIMN BUAa y=KX+b.

dopmupoBaHue Bcex (PyHKIMOHAIBHBIX MOHATUI U BBIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, a TAK)KE U3yUEHUE
KOHKPETHBIX (DYHKIMI COMPOBOXKIAIOTCA PACCMOTPEHUEM MPHUMEPOB PEANbHBIX 3aBUCHMOCTEH MEXIY
BEIMYMHAMH, YTO CIIOCOOCTBYET YCUJICHUIO NPUKJIAAHON HAIIPABICHHOCTH Kypca ajlreOpsl.



I'nasa 3. Cmenenv ¢ namypanvhviym nokazamenem (13 uacos)

. 2 3
CreneHb ¢ HaTypaIbHBIM MTOKa3aTeNeM U ee cBoiicTBa. OnHowieH. DYyHKIUN y=X*, y=X U UX TpaduKu.
Lenb: BeIpaboTaTh YMEHHUE BBIIOJHATH ACHCTBHS HAJ| CTCIICHSIMHU C HATYPATbHBIMH [TOKA3aTEIISIMH.

B nanHoii Teme maercs ompejieneHUE CTENEHH C HATypalbHBIM IMOKa3zareneM. B Kypce marematuku 6 Kiacca
y4alecs: yKe BCTPEYAIMCh ¢ TPUMEpaMH BO3BEICHUS YUCENl B CTCTCHb. B CBSI3U C BBIUMCIICHHEM 3HAYCHUU
CTENEHU B 7 KJlacce JaeTcs NpPEeJCTaBICHHE O HAXOXXICHUM 3HAYEHWM CTENEeHU C MOMOIIBI0 KaIbKYJISTOpPa;
PaccmaTpuBaroTCsi CBOIMCTBA CTENEHU C HATYpalbHBIM IMMOKa3areneMm: Ha mpuMepe TokazaTreiahbCTBa CBOWCTB am
‘an = am+n; am :an = am-n, e Mm>n; (am)n = am-'n; (ab)m = ambm yuyamnyecs BIEPBBIC 3HAKOMSTCS C
J0Ka3aTeIbCTBAMU, TPOBOJUMBIMH Ha aireOpandeckoM Marepualie. YKa3aHHBICE CBOWCTBA CTENEHH C
HATypaJIbHBIM OKAa3aTeJeM HaXOIAT MPUMEHEHHE NMPU YMHOXEHHH OJHOYWICHOB M BO3BEIEHUU OJHOYJICHOB B
cTeneHb. [Ipu HAXOXKIEHNHN 3HAYCHUI BBIPAKEHUI COEpIKaIIUX CTETICHH, 0c000e BHUMAaHUE CIeayeT 0OpaTHTh
Ha MOPAJIOK ICUCTBUA.

Paccmotperne (GYHKIHHA y=X°, y=X'IIO3BOJSIET MPOJOIKHTH PaboTy 1m0 (OPMHPOBAHUIO YMEHHil CTPOHMTH U
yuTath rpaduku QyHkuuii. BaxkHo oOpaTuTh BHMMaHuE OOydaromuxcs Ha OCOOEHHOCTH rpaduka (QyHKIUU
y=x%:rpaduK IPOXOLHUT Yepe3 HAYAI0 KOOPLHUHAT, och Oy SABISETCS €ro OCHI0 CHMMETPUH, IPadHK PacIONoKeH
B BEPXHEH MOJYIIIOCKOCTH.

. 2 3
YMmenue crpouTh Trpapukd (QYHKIMH y=X"M y=X HCIOJB3YyeTCs JUIsI O3HAKOMJIEHHS OOydaroluxcs ¢
rpauyecKuM CrocoOOM peLIeHUs] YPaBHEHUH.

Inasa 4. Muoeounenwt (18 uaca)
Mpuorounen. CrnoxkeHue, BBIMUTaHHE U YMHOKEHHE MHOTOWICHOB. Pa3noxeHre MHOTOWJIEHOB HA MHOKUTEIH.

HGJII)Z BI)Ipa6OTaTI) YMCHHUC BBIIIOJHATE CIOXCHUC, BBIYUTAHHUC, YMHOKCHHC MHOI'OYJICHOB W PA3JIOKCHHC
MHOI'O4JICHOB Ha MHOXXHUTCIIN.

JlanHas Tema wurpaer (yHIAMEHTAIbHYIO pOJIb B (OPMHPOBAHMU YMEHHUS BBINOJHATH TOXKIECTBEHHbBIE
npeoOpa3oBaHus ainredpandyeckux BblpakeHud. dopMmupyemble 371ech (OpMaIbHO - OINEpaTHUBHBIE YMEHUS
SBJISIIOTCSL ONMOPHBIMU TNPU  U3YYEHUM JEHCTBMM C palMOHAIBHBIMU JpOOSIMM, KOPHSIMHM, CTENEHSMH C
palMOHAIBHBIMY ITOKA3aTEISIMU.

N3ydyeHnue TeMbl HAYMHAETCS C BBEACHUSA IOHATUM MHOTOWIEHA, CTAHAAPTHOIO BHJA MHOIOYJICHA, CTEIIEHU
MHorouwieHa. OCHOBHOE MECTO B ATOM TeMe 3aHUMAIOT AJITOPUTMBI JICUCTBUN ¢ MHOTOWIEHAMU — CJIOKEHHUE,
BBIYUTAHUE U YMHOXXEHHE. YUallMeCs TOJKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEAECHUE MHOTOUYJIEHOB
BCET/1a MOKHO MPEJICTaBUTh B BUAE MHOTOWIeHa. [[elCTBUSA CIOKEHUS, BBIUUTAHUSA U YMHOXKEHUSI MHOTOWICHOB
BBICTYMAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJaHMSIX Ha MpeoOpa3oBaHMs LENbIX BbIpakeHui. I[losTomy
Helenecoo0pa3Ho NEPEXOAUTh K KOMOMHUPOBAHHBIM 3aJaHUSIM MIPEXK/IE, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHHMMaHHE B HITOM TeMe YACISETCS pas3JIoKEHUI0O MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHS 332 CKOOKM OOIIEro MHOXKHTENS U C MOMOIIBI0 TPYNIUpoBKU. COOTBETCTBYIONIME MpeoOpa3oBaHUs
HaxoJsT MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kjlacca, Tak M B MOCIEAYIOIMNX Kypcax, 0COOCHHO B JIEH CTBUSX C
paIoHaIbHBIMU APOOSIMH.

B nanHOi Teme yuamuecs BCTpedaroTCsl C IpUMEpaMu HUCIOJIb30BaHUS pacCMaTpUBAaEMBbIX NMpeoOpa3oBaHUi npu
peleHny pa3HooOpa3HbIX 3a/1a4, B YACTHOCTH P PELICHUH YpaBHEHUH. DTO MO3BOJISIET B XOI€ U3YUECHUS TEMbI
MPOJOJKUTh PabOTy MO (OPMUPOBAHHUIO YMEHHS peIlaTh YpaBHEHHS, a TaKKe pelaTh 3aJadyd METOJ0M
COCTABJICHMsS ypaBHEHMI. B 4YHMCIIO yHpaXKHEHHMI BKIIOYAIOTCS HECIIOXKHBIE 3aJaHUs Ha JOKa3aTelIbCTBO
TOXJECTBA.

I'nasa 5. @opmynwl cokpawennoco ymuooscenus: (20 uaca)

@opmyibl (a-b )a+b)=a’-b?% (a+b)’>=a’t2ab+b’ (a+b)®=a’+3a’b+3ab’ + b3, (a+ b)(a’t a b+ b?)=
a®+b°. [Tpumenenune Gopmys COKpAIIEHHOTO YMHOXEHHUS B MPE0OPa30BAHUSIX BRIPAKEHUH.

[lenb: BbIpaOOTaTh yMEHHME NPUMEHATH (OPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS B INPEoOpa3oBaHMIX IIEJIbIX
BBIPAKCHUI B MHOTOWIEHBI U B PA3J10’KEHUHA MHOTOYICHOB HA MHOYKUTEIIH.



B nanHOI Teme popoipKaeTcs padoTa o GOpPMHUPOBAHUIO y 00yUJAIOIIUXCSI YMEHHUS BBIITOJTHATH TOXKICCTBEHHBIE
Tpeobpa3zoBaHMs LENBIX BeIpakeHuii. OCHOBHOE BHUMAHHE B TeMe yensercs opMyiaM (a - b)(a + b) = a* - b%,
(a £ b)2 = a®> + 2a b + b° Vuammecs IOKHBI 3HATH TH (GhopMyIBI ¥ COOTBETCTBYIOIIHE CIIOBECHBIC
(bOopMyYIMPOBKH, YMETh NMPUMEHATh UX KaK «CJI€Ba HAIPaBO», TaK M «CIpaBa HayieBo». Hapsay ¢ ykazaHHBIMH
paccMaTpuBarOTCs Takke GopMyIibl (a £ b)3 = a® + 3a’b+ 3ab® + b°, (a+ b)(a2 +ab+ b2)= a® + b%. OgHako oK
HAXOJAT MEHbIIIEe MPIMEHEHHE B Kypce, IOITOMY HE CIIEAYET U3JIUIIHE YBICKATHCS BBHITIOTHEHUEM YIPAKHEHUH
Ha UX HCIIOJIb30BaHHE.

B 3aka0unTeIbHOM YaCTH TEMEI paccMaTpruBaCTCA MPUMCHCHUC PA3JIMIHBIX IPUCMOB PAa3JI0KCHUA MHOT'OYJICHOB
Ha MHOXXHTCIIM, a TaKXKE HCIIOJIb30BAHUC Hp606p330BaHHﬁ OCJIBIX BI)Ipa)I(eHI/Ifl AJi PCIICHUA HIMPOKOI'0 Kpyra
3aaa4.

I'nasa 6.Cucmemvl tunetinvlx ypasrerutl (16 wacos)

Cucrema ypaBHeHMH. PemeHue cucTemMbl JBYX JIMHEHHBIX YpPaBHEHUWA C JABYMSI IEPEMEHHBIMH U €ro
reoOMeTpUYeCcKasi MHTepIipeTanus. Pemenne TeKCTOBBIX 3aJ1a4 METOJIOM COCTaBIICHUSI CUCTEM YPaBHEHUM.

Ilenb: 0O3HAaKOMUTH OOy4arOIIMXCsI €O CHOCOOOM pELIeHHsS CHCTEM JIMHEWHBIX YpaBHEHUH ¢ JByMms
[IEPEMEHHBIMH, BbIpa0OTaTh YMEHHE PElIaTh CUCTEMbl YPAaBHEHUN U MPUMEHSTh UX MPHU PEIIEHUU TEKCTOBBIX
3a/1a4.

N3ydyeHue cuctemM ypaBHEHHUH pacupenensercs Mexay Kypcamu 7 u 9 xiaccoB. B 7 kiacce BBOIUTCS IOHATHE
CUCTEMBI M pAaCCMAaTPUBAIOTCS CUCTEMBI JIMHEUHBIX YPABHEHUN.

W3noxeHne HauuMHAETCs C BBEACHHUS IOHATHSA «IMHEMHOE YpaBHEHME C IBYMs IIEpEMEHHbIMU». B cucremy
YIPa)KHEHUM BKJIFOYAKOTCS HECIJIOKHBIC 3aJJaHUsl HAa PELICHUE JIMHEWHBIX YPABHEHUHM C JBYMS IIEPEMEHHBIMU B
LEJIBIX YUCIIAX.

dopmupyeTcst yMeHHe CTPOUTh rpaduk ypaBHeHus ax + by=c, rne a#0 unu b#0, npu pa3IuyHbIX 3HAUCHUSX a,
b, c. Beenenne rpapuueckux oOpa3oB JaéT BO3MOKHOCTH HArJIsIIHO MCCIENOBATh BOIPOC O YHCIIE PEIICHHUMA
CUCTEMBI JIBYX JIMHEWHBIX ypaBHEHHUH ¢ JABYyMs mHepeMeHHbIMH. OCHOBHOE MECTO B JaHHOW TeMe 3aHUMAaeT
W3YYCHHE aJTOPUTMOB PEIICHUS CUCTEM JIBYX JIMHEHHBIX ypaBHEHUH C JABYMs IEPEMCHHBIMH CIIOCOOOM
MOJICTAHOBKU U CIIOCOOOM CJIOKeHUs. BBeneHue cucTeM Mmo3BOJSeT 3HAYUTENbHO PACIIUPUTh KPYT TEKCTOBBIX
3aJla4, pelaeMbIX C MOMOUIbIO anmapaTa aiareopsl. [I[puMeHeHne cucteM ynpolaeT npolecc nepeBoia JaHHbIX
3a/1au¥ ¢ OOBIYHOTO SI3bIKA Ha SI3BIK YPaBHEHHIA.

7. [losmopenue (5 uacos)
ens: [ToBTOpeHue, 00001IEHNE U CUCTEMATH3AIINS 3HAaHUI, YMEHUN U HABBIKOB 3a Kypc anreOpsl 7 Kiacca.
8 Kiacc

Bronnoe noBTopenue ( 3 yacon)

Lenb: [ToBTOpeHue, 06001IEHNE U CUCTEMATH3alMs 3HAHUH, YMEHUI 1 HaBBIKOB 3a Kypc anreOpsl 7 Kiacca
MIPOBEJICHUE CTAPTOBOM KOHTPOJBHOU PabOTHI.

I'maBa 1. Pantnonansubie 1podu (27 4acoB)
PannonanebHass  apo6b. OcCHOBHOE CBOWMCTBO JpoOHW, cokpamieHue Apobei. ToxmecTBeHHBIE

o K .
peoOpa30BaHus pallMOHANBHBIX BbIpaykeHU. DyHKIUSA y =— U e€ rpaduxk.
X

Llenb: BBIpaOOTaTh YMEHHE BBIMOIHATh TOXK/IECTBEHHBIE IPE0OPa30BaHUs pallMOHATBHBIX BBIPAXKESHUH.

Tak kak JOEHCTBUS C pallMOHAJIbHBIMU JIPOOSIMHU CYHIECTBEHHBIM 00pa3oM OMHUPAIOTCS Ha JAECUCTBUA C
MHOTOWIEHaMM, TO B Haudaje TeMbl HEOOXOJMMO MOBTOPUTh C OOYyYarOIIMMHUCS NpeoOpa3oBaHUS IENbIX
BBIPA)KCHU.

['maBHOE MeCTO B JaHHOW TeME 3aHUMAIOT AITOPUTMBI JEHUCTBHHA € JIpoOsSMH. Ydaiiuecs IOJIKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BE/IEHUE U YaCTHOE ApoOel Bcerja MOKHO MPEACTaBUTh B BUAE APOOU.
[TpuoOperaemble B JaHHON TeMe YMEHUsS BBIIOJHSATH CIOKEHUE, BBIYUTAHUE, YMHOKEHHE U JIeleHue apodeit
SBIIAIOTCSL ONOPHBIMU B MpeoOpa3oBaHUAX JpOOHBIX BbIpakeHHi. IlosTomy uM ciemyer ynenuTh ocoboe
BHUMaHMe. HenenecoobpazHo mnepexoauTh K KOMOMHHMPOBAHHBIM 3a/laHUSIM Ha BCe JCWCTBUS C ApOOsSMHU



Mpekae, 4yeM OyAyT YCBOEHBI OCHOBHBIE aJlTOPUTMBL. 3a/laHusl Ha BCe ACUCTBUS C APOOSIMU HE JOKHBI ObITh
W3JIAILIHE TPOMO3JIKUMH U TPYI0EMKUMHU.

[Ipu HaxoxmeHWW 3HAYCHWH ApoOei maroTcs 3aJaHus Ha BBIUYMCICHHUS C MOMOIIBIO KalbKynsTopa. B
JAHHOM TeMe paCIIUpPSIOTCS CBEIEHUS O CTATUCTUYECKUX XapaKTePUCTUKaX. BBOIUTCS TMOHATHE CPEIHEro
FapMOHHUYECKOTO PsAJIa MOJIOKUTEIbHBIX YHCEIL.

W3ydeHne TeMbl 3aBepIacTcs paCCMOTPEHHEM CBOMCTB rpaduka GyHKIUU Y ZE.
I'maBa 2. KBagpartubie kopau (17 gacoB)

[TonsitTne 00 wWppanuoHANBHBIX uuciax. OOmue CBeACHHS O ACHCTBUTENBHBIX 4Ymciax. KBaapaTHbIN
KopeHb. [loHATHE O HaxoOXIAeHUM MNPUOIMKEHHOTO 3HAYeHHUs KBaJIpaTHOro KopHsa. CBOHCTBa KBaJpaTHBIX
kopHe#. [IpeoOpa3oBaHusi BhIpaKEHUH, CONEpKAIIUX KBaJpaTHbie KOpHU. DyHKIUsA y = /x , e€ CBOHCTBa U
rpaduk.

Llenb: cuCTeMaTU3UpPOBATh CBEACHUS O pPALMOHAIBHBIX 4YHUCJIAaX U JaTh MpeAcTaBlieHHue o0
UPPAIMOHANILHBIX YHCIIAX, PACHIMPUB TEM CaMbIM TMOHITHE O 4YHUCIE; BBIPAOOTaTh YMEHHE BBITIOIHSATH
peoOpa3oBaHus BEIPAXKEHUH, COiepKaIUX KBaJApaTHbIe KOPHHU.

B nanHoil Teme yuaiuecs moyy4aroT HauallbHOE MPEJICTABICHHUE O MOHATUU JAeUCTBUTENbHOrO yncia. C
3TOW IeNbI0 0000IaloTCsd W3BECTHBIE OOYYAIOIIMMCS CBEACHHSI O pAlMOHANBHBIX uuciax. [lns BBeneHHs
MOHSATHS UPPAIMOHAIBHOTO YHKCJIa UCIOJIB3YETCSI MHTYUTHUBHOE MPEICTABICHHE O TOM, YTO KaXKJbIH OTPE30K
HMMEET JUIMHY U IOTOMY KaXX/10M TOUYKE KOOPJAMHATHOMN IPSIMOM COOTBETCTBYET HEKOTOpoe unciio. Iloka3siBaercs,
YTO CYIIECTBYIOT TOUKH, HE UMEIOIINE PAllUOHATIBHBIX a0CIUCC.

[Tpu BBeieHUU MOHATHSI KOPHS MOJIE3HO O3HAKOMUTH O0YYAIOIIUXCS C HAXOKIEHUEM KOPHEH C TTOMOIIBIO
KaJIbKYJISATOpA.

OcHOBHOE BHUMAaHHE YIENSETCS TMOHATHIO apu(METHYecCKOro KBaJApaTHOrO KOPHS W CBOMCTBaM
apu(pMeTHYECKUX KBaJpaTHBIX KOpPHEH. J|0Ka3bIBAIOTCS TEOPEMBI O KOPHE M3 MPOU3BEICHUS U JPOOH, a TaKKe

TOXICCTBO Va? :\a\, KOTOPBIC TIOJYYAKOT HNPUMCHCHHEC B Hp606paSOBaHI/I5{X BBIpa)KeHHﬁ, CoacCpIKanX

KBaJApaTHbIC KOPHH. CHGHI/IaHLHOG BHUMAaHHC YOCIISACTCA OCBO60)KI[6HI/IIO OT UpPAaIOHAIbBHOCTHU B 3HAMCHATCIIC
a a

B bxe
UCHOJIb3YyeTCs KaK B CaMOM Kypce anre0phbl, Tak ¥ B Kypcax reOMEeTpuH, anredpsl 1 Hayajl aHalIu3a.

[Ipomomxkaercs  pabota 1O  pa3BUTHIO  (DYHKIMOHAIBHBIX  TPEJACTABIECHUNA  OOYyYaIOIIMXCA.
PaccmarpuBarorest GyHKIHS y=+/x , €€ cBoiicTBa u rpaduk. [lpun m3ydeHnn GyHKIUU y=+/x , IOKA3bIBACTCS €€
B3aMMOCBSI3b ¢ PyHKIHE y = X, T71e X > 0.

I'naBa 3. KBagparusle ypaBHeHus (21 gaca)

KBagpatHoe ypaBHeHue. @DopMyrna KOpHEMl KBaJpaTHOrO ypaBHEHHs. PemieHue panroHaIbHBIX
ypaBHeHUi. PemieHne 3ajgad, NpUBOAAIIMX K KBAaJAPAaTHBIM YPaBHEHMSM M IPOCTEHIIMM pallMOHAIbHBIM
YpaBHEHHUSIM.

Llenb: BbIpaOOTaTh YMEHHS pelIaTh KBaJpaTHbIE YpaBHEHUS U MPOCTEHIINE palliOHAJIbHbIE YPaBHEHUS U
MPUMEHSTh UX K PELICHUIO 3ajau.

B Hawasie TeMBl NPUBOASATCS NPUMEPHI PELIECHUS HEMOJIHBIX KBAIPATHBIX YPAaBHEHHH. DTOT MaTepuall
cucreMarusupyerca. PaccMaTpuBalOTCsl aqrOpUTMbl PEIICHUS] HETOJHBIX KBaJApPAaTHBIX YPAaBHEHHUH pazIM4HOIO
BHJA.

,Z[pO6I/I B BBIPpAXCHHUAX BHUA YMeHue npeo6pa30351BaTb BbIPpAXXCHUA, COACPKAINMUEC KOPHU, 4aCTO

OCHOBHOE BHMMaHHUE CIEAYyEeT YACINUTh PEIICHUIO YPAaBHEHWI BHJA ax’+bx +c=0,taea = 0, c
UCMOJNb30BaHUEM (opMyiabl KopHe. B  naHHoil Teme ydwamecs 3HakomsTcs ¢ ¢opmyinamu Buera,
BBIPXKAIOIINUMHU CBSI3b MEXKIY KOPHIMU KBaJIpaTHOTO YpaBHEHHUA U ero koddduimentamu. OHU UCTIOIB3YIOTCS B
JAJIbHENIIEM TIPH 10Ka3aTEIbCTBE TEOPEMBI O PA3JIOKEHUH KBaIPATHOIO TPEXWIECHA HA JIMHENHBIE MHOXKHUTEIN.

VYuyamuecs: oBiaeBalOT COCOOOM pelIeHUs JAPOOHBIX pallMOHAIbHBIX ypaBHEHHUH, KOTOPBIH COCTOUT B
TOM, 4YTO pELIEHUE TaKUX YPAaBHEHUN CBOAMUTCA K PEIIEHUIO COOTBETCTBYIOUIMX LIEJIBIX YpPAaBHEHUH C
MOCIIEAYIOIUM UCKIIOYEHUEM TOCTOPOHHUX KOPHEH.

W3ydyeHne qaHHON TEMBI MO3BOJISIET CYIIECTBEHHO PACIIMPUTh anmapaT YpaBHEHHM, UCIOIb3YEMBIX AJIS
pelIeHns TEKCTOBBIX 3aa4.

I'maBa 4. HepasenctBa (20 gacoB)

YucnoBble HEpaBEHCTBA U MX cBoMcTBa. [louseHHOE ClOXEHHEe U YMHOXXEHHE YUCIOBBIX HEPABEHCTB.
[TorpenrHocTh U TOYHOCTH PUONIMKEHNUs. JInHeliHbIe HepaBEeHCTBA C OAHOM MEPEeMEHHON U UX CUCTEMBI.

[lenb: 03HAKOMUTH OOYYAIOIUXCA C NMPUMEHEHUEM HEPABEHCTB JAJS OLEHKM 3HAYEHUH BBIPAKEHHH,
BbIpabOTaTh yMEHHUE pelaTh JUHEHHbIE HEPABEHCTBA C OHOM MepeMEHHON M UX CUCTEMBI.



CBoOIICTBa YHMCIIOBBIX HEPABEHCTB COCTaBIAIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO pEIICHUE JIUHEHHBIX
HEPABEHCTB C OJHOM INepeMEHHON. TeopeMbl O MOWIEHHOM CJIOKEHUU U YMHOXEHUU HEPAaBEHCTB HaXOZAT
IIPUMEHEHHUE NPY BBIOJIHEHUH TPOCTEUILNX YIPAXKHEHNUN HA OLEHKY BBIPAXEHUH 110 MEeTOAY rpaHull. Broasarcs
NOHATHUS a0COMIOTHOH [TorpenrHOCTH U TOYHOCTH MPUOINKEHUS, OTHOCUTEIHLHOMN MOTPEIIHOCTH.

YMeHHsT TpPOBOJIUTH JIEAYKTUBHBIE PACCYKICHHS IMOIY4alOT pa3BUTUE KaK IpU JI0Ka3aTesIbCTBaX
YKa3aHHBIX TEOPEM, TaK U IIPHU BBIOJIHEHNHU YIIPa)KHEHUH Ha J10Ka3aTeIbCTBA HEPABEHCTB.

B cBs3u C pelleHHeM JMHEWHBIX HEPaBEHCTB C OJHOM INMEPEMEHHOM [aeTcsi MOHATHE O YHUCIOBBIX
MPOMEKYTKAX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHWs U 00O03HaueHUs. PaccMOTpEeHHMIO CHCTEM HEPaBEHCTB C
OJTHOM NEepeMEeHHOI MpeIIecTBYeT 03HaKOMJICHHE OOYYaIOLUXCs C MOHATHSAMH MepecedeHus] U 00beInHEHUS
MHOYECTB.

ITpu perieHny HEpaBEHCTB UCMOIb3YIOTCSI CBOWCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIE PA3bACHAIOTCA
Ha KOHKpeTHbIX mpumepax. Ocoboe BHMMaHME CIEAyeT YAEIUTh OTpaboTKe YMEHHs pelaTh MpocTeiliine
HEepaBEeHCTBA BUjIa ax > b, ax < b, 0ocTaHOBUBIIKCH CIEUATBLHO Ha ciay4dae, koraa a<o.

B »510li TemMe paccMarpuBaeTcs TAKXKE PEIICHHE CHCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJHOMU
[IEPEMEHHO, B YaCTHOCTHU TAKUX, KOTOPBIE 3allCaHbl B BUJIE€ ABOMHBIX HEPABEHCTB.

I'maBa 5. CterneHp ¢ eIbIM MoKa3zaTeaeM. DJIEMEHTHI CTaTUCTHKH (13 yacoB)

Crenenp ¢ IHeNbIM TMOKa3aTeneM U ee cBoiicTBa. CranmapTHbIM Bua uucia. HauanpHbie cBeneHus o0
OpraHu3alMK CTATUCTUYECKUX UCCIEAOBaHUM.

Llens: BBIpaOOTaTh yMEHHE MPHUMEHSTH CBOWCTBA CTEIEHU C LIEJIBIM IOKAa3aTeJeM B BBIYMCICHUAX M
npeoOpa3oBaHuax, cHOpMHUpPOBaTH HaualdbHBIE MPEACTABICHUS O cOOpe M TPYIIUPOBKE CTATUCTUYECKUX
JAHHBIX, UX HATJSTHOW UHTEPIIPETAIUH.

B aT10i1 Teme dopMynupyroTcs CBOWCTBA CTENEHU C LEIbIM MOKazareneM. MeToj JoKa3aTelbCTBa ITUX
CBOMCTB IIOKa3bIBae€TCsS Ha NMPUMEPE YMHOXKEHHS CTEIEHEH C OJMHAKOBBIMM OCHOBaHUsAMH. [laeTca moHsATue o
3aMMcy Yucia B cTaHAapTHOM Buze. [IpuBoasTcs mpuMepsl UCHOIb30BaHUS TAKOW 3amKcH B (PU3UKE, TEXHHUKE U
JPYTUX 00JacTAX 3HAHUI.

Yyamuecs moly4aroT Ha4albHbBIE MIPEJICTABICHUS 00 OpraHU3aluu CTaTUCTUYECKUX UccleqoBanuid. OHu
3HAKOMSTCS C MOHATUSIMU T'€HEpPAIbHON U BBIOOPOYHOM COBOKYNMHOCTU. [IpuBonATCS mpuMepbl NpeicTaBlIeHUs
CTaTUCTUYECKUX JaHHBIX B BHUJE TaOJNMIl YaCTOT M OTHOCHTEIbHBIX 4YacToT. OOydarommmcs MpeniaranTcs
3aJlaHusl Ha HaXOXJAEHHWE MO TalOJuIle 4YacTOT TaKMX CTaTUCTUYECKUX XapaKTEpPUCTUK, KaK CpelHee
apudmernueckoe, mMoja, pazMax. PaccmaTpuBaeTcs BONPOC O HATMSAHOW HHTEPIPETAUU CTATUCTHUECKON
uHpopmanuu. M3BecTHbie 00ydaromMMcsl CrOcOObl HAIVISIAHOTO MPEICTaBICHUS] CTATUCTUYECKHX JaHHBIX C
MTOMOIIIBIO CTOJIOYATHIX U KPYTOBBIX JUArpaMM PACIIUPSIOTCS 32 CUET BBEACHMS TaAKUX MOHATUH, KaK TIOJUTOH U
rucTorpamma.

6. [ToBTopenue (4 yaca)

Ilens: IloBTOpenue, 0000IIEHNE U cUCTEMaTHU3alMsl 3HAHUM, YMEHUN W HABBIKOB 3a Kypc aiureOpsl 8
KJlacca.

9 kiacc

[ToBTOpenune marepuana 8 knacca ( 4 yaca )
I'maBa 1. CpoiictBa ¢pynkuuii. KBagparnunas pynkmus (22 gaca)

Oynkuus. CoiictBa ¢pyHkuuit. KBagpaTHeiii TpexuieH. Pa3noxeHne kBaapaTHOrO TpexXwieHa Ha MHOXKHUTEIH.
OyHKIUA y = ax? + bx + ¢, eé cBOCTBA 1 rpaduk. HepaBeHcTBa BTOpO# CTENEHH ¢ OJJHOM epeMeHHoi. MeTon
uHTepBanoB. UeTHas u HedeTHas GyHkuus. @ynxnus y = x". Onpeaenenue KopHs n-if crenenu. Berancnenue
KOPHEM N -i CTENEHMU.

[ens: pacimpuTh CBEICHMS O CBOMCTBAX (DYHKIIMI, 03HAKOMHUTH OOYUAIOIINXCS CO CBOMCTBAMHU U TpaduKOM
KBaJpaTU4YHON (PyHKIMH, COOPMHUPOBATH YMEHHE pelIaTh HEPABEHCTBA BUIA ax’ + bx + ¢0 ax? + bx + ¢ rze a+0.
BBecTu nonsTHE KOPHS N -i CTENEHMN.

B Havasne TemMbl cUCTEMAaTU3UPYIOTCS CBeIeHUS 0 PYHKIUSIX. [IOBTOPSIFOTCSI OCHOBHBIE OHATHS: QYHKLIUSA,
apryMeHT, 00acTh onpeseneHus GyHKIuu, rpaguk. J[atoTcs MOHITHS O BO3pACTAaHUU U YOBIBAHUU (YHKIIHH,
MTPOMEXKYTKAX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3/1aeTcs 0a3a Jijisl yCBOSHUS CBOMCTB KBaIPATHIHOMN H
CTETIEHHOH (YHKIIHIA, a TaKXkKe TSl JaTbHEeHIero yriryoneHus GyHKIIMOHATBHBIX MPECTaBICHUHN PU U3YyICHUH
Kypca aireOpbl U Havyall aHaJIu3a.



[ToAroTOBUTENBHBIM IIarOM K U3YYEHHIO CBOWCTB KBaIpaTUUHOM (PYHKIINHU SBIISETCS TAK)KE PACCMOTPEHUE
BOIIPOCA O KBaIPATHOM TPEXUICHE U €r0 KOPHSX, BBIICIICHNU KBaJApaTa JBy4ICHA U3 KBAJ[PATHOTO TPEXUJICHa,
Pa3oKEHUH KBAJPAaTHOTO TPEXUIeHa Ha MHOKHUTEIIH.

W3yuenne kBaapaTUIHON (PYHKIIMHM HAUMHACTCSA C PACCMOTPEHUS (PYHKITHH y=ax2, e€ CBOICTB U 0OCOOCHHOCTEN
rpadKa, a TAKXKE APYTUX YACTHBIX BHIOB KBAAPATHYHON QYHKIHH — GyHKIHK y=ax’+n, y=a(x-m)Z. D1u
CBEJICHUS UCIIONB3YIOTCA NP N3YUYEHUH CBOMCTB KBAIpaTU4IHOM (pyHKIMH 0011ero Buaa. BaxkxHo, 4To0bI
oOydJaronuecs: MOHsIH, 4TO rpaduK QYHKIIUU Y = ax’ + bx + ¢ MOXeT GbITb nostydeH u3 rpadguka QyHKIuu y =
ax® ¢ TTOMOIIBIO JIBYX NapalIeIbHbIX IepeHocoB. [IpruéMsl mocTpoenus rpaduka GpyHKIun y = ax’ + bx + ¢
oTpabaThIBalOTCS HAa KOHKPETHBIX puMepax. [Ipu 3Tom ocoboe BHUMaHuE ClieyeT yIeIUTh POPMUPOBAHUIO Y
00yJaroImuxcs yMEHUS YKa3bIBaTh KOOPAMHATHI BEPLIMHBI Tapadoiibl, €€ 0Cb CHMMETPHH, HallpaBJIEHUE BETBEH
mapadoJIbI.

[Tpu u3yueHnn >TOM TeMbI JalbHEHIIee pa3BUTHE OTyYaeT yMEHHE HAXOAUTh 10 Tpa(uKy MPOMEKYTKH
BO3pacTaHus U yObIBaHUS (PYHKIIMH, & TAKXKE MPOMEXKYTKH, B KOTOPHIX (DYHKILMS COXpaHSET 3HAK.

DOPMIPOBAHIE YMEHHI PelIaTh HePABEHCTBA BHA ax> + bx + c0 ax? + bx + ¢ rie a+ 0, OCyIIeCTBIsETCS ¢
OTIOPOii Ha CBEJCHHS O rpaduKe KBaApaTHIHOU (GYHKINH (HAIpaBJICHUE BETBEH MMapadoJIbl €€ PacioioKeHHe
OTHOCUTENBHO ocH OX).

O6yanOHIHCC$I 3HAKOMSTCA C MCTOJOM MHTCPBAJIOB, C IOMOIIBIO KOTOPOI'0 pCHIAOTCA HECJIOKHBIC
paroOHaJIbHBIC HCPABCHCTBA.

OOyuaroImuecs 3HaKOMATCS €O CBOMCTBAMH CTENIEHHON (yHKIMM y=X ' IIPH YETHOM M HEYETHOM HATYpPalIbHOM
nokasaresne n.. BBoaurcs nonstue kopHs n-il crenenu. O0yyaromyecs JOJKHbI HOHUMATh CMBICT 3aIIUCEH
Buza ¥¥ , ¥, OHM IOIyYaroT NPEICTABICHNE O HAX0XKICHUH 3HAYEHHI KOPHS C IIOMOIIBIO KaJIbKYJISITOpa,
puYeM BBIPaOOTKA COOTBETCTBYIOIINX YMEHHI HE TpeOyeTcsl.

I'maBa 2. YpaBHeHHUs U HEPABEHCTBA € OJIHOM nepeMeHHoH (14 JacoB)

Lenble ypaBHEHUS. Y paBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. CuctemMbl ypaBHEHUH BTOPOM CTENEHH.
Pemenue 3aga4 ¢ mOMOILBIO CUCTEM YPABHEHHUI BTOPOU CTENEHH.

Lenb: cucreMaTU3MpOBaTh U OOOOIIUTH CBEACHUS O PELIEHUH LEJIbIX C OJIHOM NepeMeHHOoM, BoipaboTaTh
YMEHHUE PelaTh NPOCTEHIINE CUCTEMBI, COIEPKALIUE YPABHEHHUE BTOPOM CTEIIEHU C IBYMs IEPEMEHHBIMH, U
TEKCTOBBIE 33/1a4l C TOMOIIIbIO COCTABJIECHUS TAKUX CHCTEM; BBIpA0OTaTh YMEHHE PEIIaTh MPOCTEHIINE CUCTEMBI,
coJiep Kalllfe YpaBHEHHE BTOPOU CTENEHM C IBYMs IEPEMEHHBIMU, U TEKCTOBBIE 337]a4H C IOMOIIBIO
COCTAaBJICHMS TAKUX CUCTEM.

B 31011 TEmMe 3aBepiiaeTcs U3y4eHrue palMOHAIBHBIX YPaBHEHUM ¢ OJHOM NEPEMEHHOU. B cBA3M ¢ 3TUM
MIPOBOJIUTCSI HEKOTOPOE 0000IIeHNE U yriTyOeHue cBeeHu 00 ypaBHEHUAX. BBOISATCS MOHSATHS 1IEJIOTO
paIoHaIBLHOTO YpaBHEHUs U ero creneHu. OOydaromirecs: 3HaKOMATCS C pEIIeHHEeM YpaBHEHUN TpeTben
CTEIEHU U YETBEPTOM CTEIEHU C MOMOIIBIO PA3JIOKEHHUS HA MHOKUTENIM U BBEJICHHUS BCIIOMOTaTeIbHOMN
nepeMeHHo. MeTon pelnieHus: ypaBHEHHUH MyTeM BBEACHHS BCIIOMOTATENbHBIX MIEPEMEHHBIX Oy/IeT MIMPOKO
HCIIOJIB30BAThCS TATbHEHIIIEM TIPH PEIICHUU TPUTOHOMETPUUYECKHX, JTOTapU(PMUUYECKUX U APYTHX BUJIOB
YPaBHEHUHU.

B nanHHOI TeMe 3aBepiaeMcs H3y4E€HHE CHCTEM YPABHEHUH € ABYMsl. IEpeMEeHHbIMA. OCHOBHOE BHUMAaHUE
yIeIseTcs CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHMM IIEpBOM CTEIIEHH, a Ipyroe BTOpou. M3BecTHbIN
00yJaroImumMcs crocod MOJICTAHOBKU HAXOIUT 3/1€Ch JaJIbHEHIIee IPUMEHEHUE U TI03BOJISIET CBOJUTD PELICHHE
TaKUX CUCTEM K PELICHUIO KBAIPaTHOIO YPaBHEHUS.

O3HakoOMIICHHE o6y11a}01m/1xc;1 C IMpuMECpPaMun CUCTEM ypaBHCHI/Iﬁ C ABYyMd IIEPECMECHHBIMU, B KOTOPBIX o0a
YpaBHCHUA BTOpOﬁ CTCIICHU, TOJI>KHO OCYHICCTBIIATHCA C }IOCTaTOqHOf/II OCTOPOKHOCTBIO U OTPAHUYUBATLCSA
HpOCTCﬁI.HHMH npuMepamu.

[IpuBneueHne U3BECTHBIX 00yJarOIIMMCS IPa(pUKOB MO3BOJISET MPUBECTH MPUMEPHI TPAPUUECKOTO PeIICHUs
cucreM ypaBHeHHUH. C MOMOIIbI0 rpadMuecKuX MpeCTaBICHUNH MOXKHO HArJISTHO MOKa3aTh 00y4YaromuMcs, YTO
CUCTEMBI JIByX YPAaBHEHMI C IByMsI IEPEMEHHBIMU BTOPOW CTEIIEHH MOT'YT UMETh OJHO, JBa, TPH, YETHIPE
pELICHUS WIN HE UMETh PELICHUM.



Pa3paboranHblif MaTeMaTHUECKHI amnmapar Mo3BOJIET CYHIECTBEHHO PaCIIUPHUTh KJIACC COAEPKaTENbHbBIX
TEKCTOBBIX 33]1a4, PELUIAEMbIX C ITIOMOIIbIO CUCTEM YPAaBHEHH.

I'maBa 3. YpaBHeHUs 1 HEpaBEHCTBA ¢ ABYMs IepeMeHHbIMU (17 4acoB)

VYpaBHeHUe ¢ ABYMs MIEPEeMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHM BTOpO# cTeneHu. Pemienue 3aqa4 ¢
MOMOIIIbIO CUCTEM ypaBHEHUI BTOpoM cTeneHu. HepaBeHCTBa ¢ AByMS IEPEMEHHBIMHU M UX CUCTEMBI.

L{enb — BbIpabOTAaTh YMEHHE pelIaTh MPOCTEHMIINE CUCTEMBI, COAepkKAalllie YpaBHEHUE BTOPOM CTENCHH C JIBYMS
MEPEMEHHBIMU, U TEKCTOBBIC 3314l C TOMOIIIbIO COCTABJICHUS TAKUX CUCTEM.

B nanHO# Teme 3aBepIIaeTCs U3yUEeHUE CUCTEM YPAaBHEHUH C IByMs IlepeMEeHHbIMU. OCHOBHOE BHUMaHUE
YAEIAETCS CUCTEMaM, B KOTOPBIX OJJTHO M3 YPAaBHEHUI IEPBOU CTEIIEHHU, a APYyroe BTOpoi. M3BeCTHBIN yyanumcs
croco0 MoACTaHOBKU HAXOIMT 3/1€Ch AalibHEHIIee MTPUMEHEHHUE U TIO3BOJISIET CBOJUTH PEIICHUE TAKHX CUCTEM K
PELIEHNIO KBaAPATHOTO YPaBHEHUs. YYalluecs J0JIKHbl yMETh PElaTh CUCTEMBI IBYX YPaBHEHUM € ABYMs
MePEeMEHHBIMH, YKa3aHHbIE B coiepaHuu. PemaTh TeKCTOBbIE 3a/1a4i alreOpandyeckuM CIocoOOM: MepexoauTh
OT CJIOBECHOU (hOPMYITHPOBKHU YCIOBUS 33/1a4H K alIreOpandecKoil MOJICNIU IMyTeM COCTABJICHUS CHCTEMBI
YpaBHEHUH; pelIaTh COCTABJICHHYIO CUCTEMY YPAaBHEHMI; MHTEPIPETUPOBATh Pe3ybTar. Pemars cucreMbl
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

I'naBa 4. IIporpeccun (15 gyacos)

Apugpmerndeckas 1 reoMeTprueckas nporpeccuu. GopMyIisl n-ro WwieHa U CyMMBI IEPBBIX N YICHOB
nporpeccur. beckoHeYHO yOBIBarOIIas reoMeTpHYecKasi IpOrpeccusi.

Lenb: nate noHATHA 00 apUPMETUUECKON ¥ T€OMETPUUECKON IPOrPECCUsIX KaK YHUCIOBBIX
[I0CJIEI0BATENBHOCTAX 0CO00r0 BUAA.

IIpy n3ydeHun TeMbl BBOIUTCS MOHATHE ITOCIEN0BATEIBHOCTH, PA3bACHAECTCS CMBICI TEPMHUHA «N-1 4JI€H
[10CJIe/I0BATEIbHOCTHY, BEIPAOAThIBAETCSl YMEHHME UCIIOIb30BaTh MHJEKCHOE 0003HaYeHUe. DTU CBEIEHUS HOCST
BCIIOMOTATENbHBINA XapaKTep U UCTIONB3YIOTCS U U3YYEHUS apu(PMETUIECKON B TEOMETPHUIECKON MTPOTPECCHit.

PaGora ¢ popmynamu n-ro 4ieHa ¥ CyMMbI IEPBBIX N WIEHOB MPOTPECCH, TOMUMO CBOETO OCHOBHOT'O
Ha3HAYEHUs, TO3BOJISICT HEOJHOKPATHO BO3BPAIATHCS K BHIYUCIICHUSAM, TOKIECTBEHHBIM MPEOOPA30BAHMSIM,
PELICHUIO YPABHEHUM, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XapakTepuCTUYECKHE CBOWCTBA apU(METUIECKON U T€OMETPUIECKOM MPOrpeccHii, 4To
MO3BOJISIET PACILIMPUTD KPYT MpeIaraeMbIx 3a1au.

I'maBa 5. DnemMeHTHl KOMOMHATOPUKH U TeOpUH BeposiTHOcTeH (12 yacoB)

Komb6unaropsoe npaBuno ymHoxenus. [lepectanoBku, pa3Mernienus, couetanusi. OTHOCUTENbHAs 4acToTa U
BEPOSITHOCTH CIIY4aitHOTO COOBITHSI.

[{enb: 03HAKOMHUTH 00YUYAIOIIUXCSI ¢ TOHATHSMHE ITEPECTAHOBKH, Pa3MEIICHUS, COUYSTAHMS H COOTBETCTBYIOIIUMU
dbopMynaMu AJis MOJICYETA UX YKCIIA; BBECTH MOHSATHS OTHOCUTEIHHON YaCTOTHI M BEPOSTHOCTH CIY4allHOTO
COOBITHS.

M3yuenne TeMbl HAUMHAETCS C PELICHU 3a/]1a4, B KOTOPBIX TPEOYeTCsl COCTaBUTh T UM WHbIE KOMOMHALIUU
3JIEMEHTOB H. MOACYUTATh UX YUCI0. PazbsicHsaeTcs KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI, KOTOPOE UCIIOJIHATCS
B JIaJIbHEHIIeM MTpU BbIBOZIE (hOpMYIT JUTs 1OICUETa YMCIIa IEPECTaHOBOK, pa3MelIeHni 1 coueTanui. [Ipu
M3Y4YEHHH JaHHOTO MaTepuasa He0OX0AUMO 00paTUTh BHUMaHUE 00yYaroMXCs Ha pa3uiue MOHITHH
«pa3MeleHHe» U «coueTaHne», CHOPMHUPOBATh Y HUX YMEHUE ONPEAEIATh, O KAKOM BUie KOMOUHAIMN UIET
peus B 3a/1a4e.

B nanHoi#i Teme oOyuaroniyiecst 3HaKOMSITCS ¢ Ha4allbHBIMH CBEJICHUSIMU M3 TEOPUU BeposiTHOCTEN. BBoasITCA
MOHATHS «CIIydaiiHOe COOBITHE», KOTHOCUTEbHAS YaCTOTay, «BEPOATHOCTh CIyYaHOTO COOBITHSY.
PaccmarpuBaroTcst CTaTUCTUYECKAN U KITACCHYECKUH TOJXO0/IbI K ONPEIETIEHUIO BEPOSTHOCTH CIIy4aiiHOTO
coObITHs. BaxkHO 00paTuTh BHUMaHKHE 00y4aroIuXCcs Ha TO, YTO KJIACCHYECKOE ONpeAeTIeHHE BEPOSITHOCTH
MO>KHO MPUMEHSATH TOJIBKO K TAKUM MOJEINISIM PealIbHbIX COOBITHI, B KOTOPBIX BCE UCXOJIbI SIBJISIOTCS
PaBHOBO3MOKHBIMU.

6. [ToBTopenue(18 yacos)



ens: [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIMs 3HAHUA, YMEHUH U HABBIKOB 3a KypC alnreOpbl OCHOBHOU
00111e00pa30BaTEIHLHON IIKOIIBI.

[Tnanupyemsble pe3yabTaThl OCBOCHUS Y4€OHOTO MpeAMeTa «aaredpa»

7 KJ1acc

Jluunocmuvie pe3yivmamoi.:

YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICJIA B YCTHOM M MUCbMEHHOM (popMe, MOHMMATh CMBICIT
IIOCTABJIEHHOM 3a/1a4M, BEICTPAUBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBHI;
KPUTUYHOCTb MBIIUICHUs], YMEHHUs PAClO3HABATh JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHUSA, OTIMYATH
TUIIOTE3Y OT (aKTa;

MpEJCTaBICHUE' O MaTeMaTHYEeCKOH HayKe Kak cdepe YelOoBeUeCKOW AeATeNIbHOCTH, 00 3Tamax ee
Pa3BUTHsA, O €€ 3HAYUMOCTH JJIs PA3BUTHUS LIMBUIA3ALINH;

KpEaTUBHOCTh MBILUICHNS, WHUIMATUBA, HAaXOJYMBOCTb, AKTUBHOCTb IIPU PELIEHUHM MATEMATHYECKUX
3azad4;

yYMEHHUE KOHTPOJIMPOBATH MPOLIECC U Pe3yNIbTaT yueOHON MaTeMaTH4YeCKOM e TeTbHOCTH;

CIOCOOHOCTh K 3MOLMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pellieHHH,
paccyXIeHHil.

Memanpeomemnvie pesyivmamabl.

YMEHHE BUAETh MATEMAaTUUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluH B APYTUX JUCLUUIUIMHAX, B
OKpY>KaIOIlEeH KU3HU;

YMEHHE HaxOJUTh B Pa3IMYHBIX HCTOYHHMKAX HH(QOpMalMI0, HEOOXOAMMYIO0 JJIsi  pElICHUs
MaTeMaTHYeCKUX MpoOJeM, U MPEeACTaBIATh €€ B MOHATHOW (opMe; NPUHUMATh PEIIEHUE B YCIOBUIX
HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOSATHOCTHON MH(pOpMAIn;

yYMEHHUE IMOHMMAaThb U MCIIOJIb30BaTh MAaTeMaTHUECKUE CPEJICTBA HArsAHOCTU (rpaduKu, JUarpaMmsl,
TaOIUIIBI, CXEMBI | JIp.) VIS WILTIOCTPAIMK, HHTEPIIPETAIIUH, apTyMEHTALINH;

YMEHHE BbIABUraTh FMIIOTE3bI IPU PELICHUU YY€OHBIX 33a4 U IOHUMAaTh HEOOXOJUMOCTb UX ITPOBEPKH;
YMEHHE MPUMEHATh HHJIYKTUBHBIE W JEIyKTHUBHBIE CIOCOOBI pacCyKIEHUH, BHUJIETh Ppa3IMYHbIE
CTpaTEruy pelieHus 3a1ad;

ITIOHUMAaHHE CYIIHOCTH QJITOPUTMHYECKUX IPEANUCAaHUN M YMEHHE JCHCTBOBAaTh B COOTBETCTBUHU C
MIPEIIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh L€JIM, BbIOMpATh M CO3/1aBaTh AJTOPUTMBI JJISl PEUICHUs] Y4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;

YMEHHE IUIAHHPOBaTb M  OCYLIECTBIIATh JEATEIBHOCTb, HAIPABICHHYKD Ha pelieHue 3aaad
HCCIIEN0BATENIBCKOIO XapaKTepa;

IepBOHAYAJIbHbIE MPEACTaBICHUs 00 MIESX U O METOAAX MaTeMaTHKU Kak 00 YHUBEPCAJIbHOM SI3bIKE
HayKU U TEXHUKH, O CPEICTBE MOACIUPOBAHUS ABJICHUI U IIPOLECCOB.

Hpeémemﬂble pesyivmamaul.

Yuenux HAy4umcAi.

COCTaBJISATh OYKBEHHBIE BBIPAXKEHHSA M (POPMYIIBI 110 YCIOBHSAM 3aJ1ad; OCYIIECTBIATh B BBIPAKEHUSIX U
¢dopMynax YHUCIOBBIE IOACTAHOBKM WU BBINOJIHATH COOTBETCTBYIOILME BBIUMCIEHUS, OCYILECTBIIATh
MIOJICTAHOBKY OJIHOTO BBIPAXEHUS B IPYro€; BhIpaKaTh U3 (hOPMYII OJIHY IEPEMEHHYIO YePEe3 OCTaTbHBIE;
BBIIIOJIHATh OCHOBHBIE JEHCTBUA CO CTEIEHSMU C HAaTypaJIbHBIMU I10KA3aTEISIMU, C MHOTOWICHAMU U C
anreOpanvdeckuMu JIpOOsIMHU; BBIMIOJIHATD PA3JI0)KEHHE MHOTOUYJICHOB HA MHOXHUTENHU; BBIMOIHSTD
TOIECTBEHHbIE TPE0Opa30BaHUs PALIMOHATIBHBIX BBIPAKEHHIA;

penaTh JIMHEWHbIE ypaBHEHUSI, CUCTEMBI IBYX JINHEWHBIX YPABHEHH C IBYMs IEPEMEHHBIMU;

pemaTh TEKCTOBbIE 3aJaydl aireOpanyecKuM MeETOJIOM, HWHTEpPIPETUPOBAaTh MOJIYUYEHHBIH pe3ynbTarT,
MIPOBOANTH OTOOp peleHuil, ucxons u3 (OPMYJIHMPOBKU 3aJaud; * H300pakaTh YHCIa TOUYKAMHM Ha
KOOPAMHATHOU IIPSIMOM;

ONpPENENATh KOOPANHATHI TOYKH INIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMA KOOPIHHATAMM.

Vuenux nonyuum 603M0HCHOCHIL HAVYUMBbCAL!

Hcnonb3oBath npuoOpeTeHHbIE 3HAHUS W YMEHHS B TNPAKTUYECKOW NEATENbHOCTH U IMOBCEIHEBHOM
KHU3HM JUIS: BBIIOJMHEHHS pacyeToB 1o Qopmynam, JUIsl cocTaBieHHs (OpMyJ, BBIpAXKAIOIIUX
3aBUCUMOCTH MEXAY PeaJIbHbIMH BEJIMUNHAMY;

JUIsL HAXOKICHUS HY)KHOHM (POPMYJIBI B CLIPAaBOYHBIX MaTepUaax;



e  MOJAETMPOBAHMS NMPAKTUYECKUX CUTYallMH W HCCIEIOBAaHUS MOCTPOSHHBIX MOJENCH C MCIOIb30BAaHHEM
ammapara anreOpsbl;

e OIMCAHUS 3aBUCHMOCTEH MEXIY (U3NYECKUMH BEIMYMHAMH COOTBETCTBYIOIIMMH (GOpMyJIaMu, HpU
MCCIICIOBAaHUH HECIIOKHBIX MPAKTHYECKUX CUTYAIUH.

8 KJacc
ITporpamMma oOecrieyrBaeT JOCTHIKEHHUE CIACAYIOUIMX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON HPOTrPaMMbI
OCHOBHOTO 00111eT0 00pa3oBaHUsI:
JINYHOCTHBIE:

C(OPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
oOydaromuxcsi K CaMOPa3BUTHIO W CcaMo0Opa3oBaHUI0 HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MO3HAHUIO, BBIOOPY MdaibHEWIIero ooOpa3oBaHuss Ha 0a3e OPUCHTUPOBKM B MHUpe Hpodeccuil u
poeCCUOHATIBHBIX MPEINOYTCHUH, OCO3HAHHOMY IOCTPOCHUIO WHAMBUIYAIBHOW 00pa3oBaTeIbHOM
TPACKTOPUU C YUETOM YCTOWYHMBBIX TO3HABATEILHBIX HHTEPECOB;

CcOPMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

C(OPMHPOBAHHOCTh KOMMYHUKATHBHOH KOMIIETCHTHOCTH B OOLICHMH M COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTApIIMMU W MIAANIUMH, B 00pa3oBaTeIbHOM, OOMIECTBEHHO IOJIC3HOM, y4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUCCKOM U APYTHX BUAAX JACSITCIBHOCTH,

YMEHHUE SICHO, TOYHO, IPaMOTHO M3JIaraTh CBOU MBICIIM B YCTHOH M NHUCHbMEHHON pEYH, MMOHUMATh
CMBICII TIOCTaBJICHHOM 33/1a4¥, BEICTPAUBATh apT'YMEHTAIUIO, IPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI;
NpPE/ICTABICHUE O MAaTEeMaTHUYSCKON HayKe Kak cdepe 4YelOBeYeCKOH JAesTeIbHOCTH, 00 3ramax e
pasBuTU, O €€ 3HaUMMOCTH AJId pa3BUTUA UBUIIM3allUU,

KPUTHYHOCTh MBIILJICHHS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIIHYATh
THIIOTE3Y OT (aKTa,

KpCaTHUBHOCTb MBINUICHUA, MHUIHWATHBA, HAXOAYUBOCTb, AKTUBHOCTL IIPU PCIICHHUU aﬂre6paH'—IeCKI/IX
3ajau;

YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUeOHONH MaTeMaTHIeCKOM IEITEIbHOCTH;
CIIOCOOHOCTh K HOMOIIMOHAILHOMY BOCIPUATHIO MaTEMaTHYECKUX OOBEKTOB, 3a/ad, PpEIICHUM,
pacCcyXIeHHil.

MCTAIIPECAMCETHBIC!

IepBOHAYaJIbHbIE MPEICTaBICHUS 00 UAESIX U O METO/IaX MaTeMaTUKU KaK 00 YHHBEpPCAIbHOM SI3bIKE
HayK{ U TEXHUKH, O CPEJICTBE MOJACIIMPOBAHNUS ABICHUHI U IIPOLIECCOB;

YMEHHE BHJETh MaTeMaTHYECKyI0 3a/7ady B KOHTEKCTe MpOOJIEMHOW CHTyallud B JPYTHUX
JUCLUIIIINHAX, B OKPYXKaIOLEH KU3HH,

YMEHHE HAaXOJWTh B PpA3IUYHBIX MCTOYHHMKAX HHGPOPMalMIO, HEOOXOIUMYI0 JJs pelIeHUus
MaTeMaTHYECKUX MPOoOJIeM, U MPEACTaBIAThH €€ B MOHATHOW (opMe; MIPUHUMAThH PEIICHUE B YCIOBUSIX
HEMOJIHOHN U N30BITOYHOM, TOUHON M BEPOATHOCTHOW MH(pOPMAaLINY;

yMEHHE MOHMMATh U HCIIOJIb30BaThb MAaTeMAaTUYECKUE CPEACTBA HArJSAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI 1 JIp.) AJIs WLIIOCTPALMH, HHTEPIIPETALNN, ApTyMEHTALUH;

YMEHHE BBIBUTATh TUIOTE3bl MPH PEHIeHHH YYeOHBIX 3aJady MU IMOHUMAaTh HEOOXOAMMOCTh HX
MIPOBEPKHU;

YMEHHUE TPUMEHSATh HHIYKTUBHBIE U JIEAYKTHUBHBIE CIIOCOOBI PAcCyXJIEHUH, BUICTb DPa3IUYHBIC
CTPATETuH pPELICHUS 3a/1a4;

ITIOHUMAaHHE CYIIHOCTH AJTOPUTMHUYECKHMX IMPEANUCAHUN U yMEHHUE JEHCTBOBAaThH B COOTBETCTBUU C
MIPEAJIOKEHHBIM AITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUTh 1LIE€JIM, BHIOMPATH M CO3/1aBaTh allTOPUTMBI I PELICHUS Y4eOHBIX
MaTeMaTHYECKUX Mpooiiem;

YMEHUE IUIAHHPOBAaTbh M OCYLIECTBIATh JIE€ATEIBHOCTh, HAIIPABICHHYIO Ha pEIICHHE 3a]1a4
HCCIIEIOBATENILCKOTO XapakTepa.

MNPpCAMCTHELIC!

yMeHHe paboTaTh C MaTeMAaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHUE, H3BJIEYCHHE HEOOXOAMMOMN
nH(pOpMaIUK), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIH B YCTHON U MUCHbMEHHOW pedH, TPUMEHSS
MaTEMaTHYECKYl0 TEPMHUHOJIOTUIO M CHMBOJIMKY, MCIIOJIb30BaTh pA3JIMYHBIE SA3BIKM MaTEMaTHKU



(clloBeCHBIN,  CUMBOJMYECKHH,  Tpaduueckuii),  OOOCHOBBIBATH  CYXKICHHUS,  IPOBOJIUTH
KJIacCU(UKAIINIO, JOKA3bIBATh MATEMATHIECKHE YTBEPKICHHUS,

BJIaJIcHHE 0a30BBIM IMMOHATHWHBIM allIapaToM: HMETh MPEJICTABICHUE O YUCIIC, BIaJCHUE CHMBOJIBHBIM
SI3BIKOM ~ QIITeOpbl, 3HAHHWE JJIEMEHTAPHBIX (YHKIMOHAJIBHBIX 3aBHCHUMOCTEH, (OpMHpOBaHUE
Hpe[[CTaBJIeHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MUPE U O PA3JIUYHBIX CHOC06aX ux
n3ydeHusi, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

YMEHHUE BBINOJHATH alreOpandeckue NnpeoOpa3oBaHMs PAMOHAIBHBIX BBIPAKEHUH, MPUMEHATh UX
AJI1 pCIICHUA y‘-Ie6HBIX MAaTEMATHYCCKUX 3aJad M 3aJa4, BO3HUKAKIINX B CMCKHBIX yqe6HbIX
npeaMerax;

YMEHHUE I0JIb30BAaThCSI MATeMaTHUYECKUMHU (PopMylaMH U CaMOCTOSITEIBHO COCTaBISATH (DOPMYIIBI
3aBUCUMOCTEH MCXKY BCIIMUMHAMU Ha OCHOBC 0606L[I€HI/I$I YaCTHBIX CIIYy4aCB U 3KCIICPUMCHTA,
YMEHHUE pelIaTh JIMHEHHbIE YpaBHEHUS M HEPABEHCTBA, a TAK)KE MPHUBOJMMBIC K HUM YpaBHEHUS,
HEPaBEHCTBA, CHCTEMBI, MPUMEHAITh IpadUuecKue MPEACTABICHUS IS PEIICHUS W HWCCICIOBAHMUS
ypaBHeHHﬁ, HCPABCHCTB, CUCTCM; MNPHUMCHATH MOJIYYCHHBIC YMCHUA IJid PCIICHHUA 3adad Hu3
MaTeMaTHKH, CMEKHBIX TIPEJIMETOB, TPAKTUKH;

OBJIA/ICHUE CUCTEMOH (PYHKIMOHAIBHBIX MOHATHHA, ()YHKINOHAIBHBIM SI3bIKOM M CHMBOJIMKOM, yMEHUE
cTpouTh rpaduku (HYHKIHIA, OMUCHIBATH UX CBOMCTBA, MCHOJIB30BATh (PYHKIMOHAIHHO-TpaduuecKue
MPEJICTABIICHHS ISl OTIMCAHMS U aHAJIM3a MAaTEMAaTUYCCKHX 3a/1a4 U PEabHBIX 3aBUCHMOCTEH;
OBJIAJICHHEC OCHOBHBIMU CIIOCOOAaMU NIPEICTABJICHUS U aHAJIN3a CTATUCTHYSCKUX JIAHHBIX;

YMCHHUC MMPUMCHATh U3YYCHHBIC ITOHATUA, PC3YJIbTAaTbl U METOAbI ITPU PCHICHUUN 3aa4 U3 pa3JINYHbIX
pa3zenoB Kypca, B TOM YHCIIE 3a/1a4, HE CBOMSIIUXCS K HEMOCPEICTBEHHOMY IIPUMEHEHHUIO N3BECTHBIX
aJITOPUTMOB.

9 knacc
JInuHOCTHBIE pE3yNIbTaThI
Y obyuarowezoca cghopmupyemces:
* OTBETCTBEHHOE OTHOUICHUE K YUCHUIO;
* TOTOBHOCTH U CLIOCOOHOCTH O0YYAIOLINXCSl K CAMOPA3BUTHIO M CaMO0OOPa30BaHMIO HA OCHOBE MOTHBAIUH K
00y4YEeHMIO U TIO3HAHUIO;
* YMEHUE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOU MBICTH B YCTHOM U MUCHbMEHHON PEeUYH, MOHUMATh CMBICIT
MTOCTABIICHHOW 3a/1a4¥, BEICTPAUBATh apTryMEHTAINI0, TPUBOIUTH IIPUMEPHI M KOHTPIIPUMEPHI;
* HauaJIbHBIC HABBIKH aJIANITAI[MH B TUHAMUYIHO U3MEHSIOIIEMCS MHUPE;
* HKOJIOTHYECKas KyIbTypa: IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY MUPY, TOTOBHOCTD CJI€IOBaTh HOPMaM
IPUPOJO0XPAHHOTO, 3/JI0POBbECOEPETAIOIIEr0 MOBECHHUS;
*CITOCOOHOCTD K YMOIMOHAIIBHOMY BOCHIPUSATHIO MaTEMAaTHYECKIX 00BEKTOB, 3a/1a4, PEHICHUH, PacCyKICHH;
* YMEHHE KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT YICOHONW MAaTeMaTHUECKOW A TEITbHOCTH;

Obyyarowuiics NOIYUUM 03MONACHOCb O/l POPMUPOBAHUA!

MepBOHAYAJIbHBIX MIPEICTaBICHNI 00 anredpanyeckoil Hayke Kak cepe ueaoBeuecKoil 1eaTenbHOCTH, 00 3Tanax
e€ pa3BuTus, 0 €€

SHAYUMOCTHU JJIA pa3BUTUA HUBUIIU3AI[UHN

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIICHUU U COTPYIHUUYECTBE CO CBEPCTHUKAMH B 00pa30BaTENIbHOM,
y4eOHO-UCCIIeI0BATEIbCKOM,

TBOPYECKOH M JPYTrUX BUIAX JEATEIbHOCTH;

KPUTHYHOCTH MBIIJICHUA, YMCHUC PaCliO3HaBaTh JIOTHYECKN HEKOPPEKTHLIC BHICKA3bIBAHUSA, OTIIMYATE THUIIOTE3Y

oT ¢axTa;

KpC€aTHUBHOCTDb MBIINIJICHUSA, MHUIIUATUBBI, HAXOAYUBOCTHU, AKTUBHOCTHU ITPU PCILICHUN anre6pa1/1quKI/1x 3aaad.

MCTaHpC,I[MCTHLIe PE3YIbTAThI

Pezynamusnvie YV

Obyuarowuiicss Hay4umcs:

(dbopMyIHMpOBaTh U YAEPKUBATh YUEOHYIO 3a7auy;

BEIOMpATh NEHCTBUS B COOTBETCTBUU C IMOCTABJICHHOM 3a/1aueii M YCIOBUSMU €€ pealln3allny;



MJIAHUPOBATh MYTH JOCTIKEHHUS TI€JIeH, 0CO3HAHHO BRIOMpaTh HanOosee 3 (HEKTUBHBIEC CIIOCOOBI pEIICHUS
yLIe6HI>IX M IMO3HAaBAaTCJIIbHBIX
3ajady;
e IIPEABUACTb YPOBEHb YCBOCHMS 3HAHUMU, €r0 BPEMEHHBIX XapaKTEPUCTHUK;
e  COCTaBJISITH ILJIaH U MOCJIE0BATEIBHOCTD ACHCTBHIA;
e  OCYIIECTBIISITH KOHTPOJb IO 00pa3ily U BHOCHTHh HEOOXOIMMbIC KOPPEKTHUBBI;
e  aJIeKBATHO OLIEHWBAThH MPABUIBLHOCTD UM OMIMOOYHOCTH BBIIIOJIHEHUS y4eOHOH 3a71auu, €€ 0ObEKTUBHYIO
TPYAHOCTh U COOCTBEHHBIE
BO3MOYXHOCTH €€ PEIleHUs;
e  CIMYATh CIOCOO JIEHCTBUS U €0 Pe3yJbTaT C 33JaHHBIM 3TAJOHOM C LIEJIbI0 OOHAPYKEHUS OTKJIOHEHUHN U
OTJIMUMH OT DTAJIOHA,

05)/’{(1}011/[1/[126‘}1 noJIyyum 603MOINCHOCMb HAYYUMbCA.

o onpeodensmv NOCIEO008AMENbHOCb NPOMENHCYMOUHBIX Yelell U COOMEEMCMEYIOWUX UM 0elcmEUll ¢
VUEMOM KOHEUHO20 pe3yibmama,

e npeosudems 603MONCHOCMU NOLYYEHUs KOHKPEMHO20 pe3yIbmama npu peueHuu 3a0a4;

e ocyuecmsiams KOHCMAmupyowuil U npo2HOUPYIOWULL KOHMPOIb HO Pe3yIbmamy U no cnocooy

oelicmeusi;

e 8bI0ENAMD U POPMYIUPOBAMb MO, YMO YCEOCHO U, YMO HYNHCHO YCBOUMb, ONPeOesimb Kauecmaso u
VPOBeHb YC8OeHUs,

e KOHYEHmMpUpo8amsv 600 0Jisi NPEOOONECHUsL UHMELIEKMYAIbHbIX 3aMpPyOHeHUl U (OU3ULecKux
npensmcmeul;

Kommynuxamuenvie YVJ[
Obyuarowuiica Hayuumcs:
e  OpraHM30BbIBaTh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO ACSTEIbHOCTD C YUUTENIEM U CBEPCTHUKAMU:
OTIPEACIIATH 1IeJIU, PACIIPEEIISTh
(GYHKIMH U POJIA YIaCTHUKOB;
e  B3aMMOJICHICTBOBATh M HAXOJIUTH OOIIHME CIIOCOOBI pabOTHI; paboTaTh B TPYIINE: HAXOIUTH 00IIIee
perieHue 1 pa3pemniatb KOHPJIUKTH Ha
OCHOBE COTJIACOBAHUS MO3UIMM U yu€Ta MHTEPECOB; CAyIIaTh MapTHEPa; (GOPMyIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHUE;
e TMPOTHO3UPOBATH BOZHUKHOBEHHE KOH(IUKTOB MPHU HAJTMUUU PA3HBIX TOYEK 3PCHUS;
e paspemath KOH(QIMKTHI HA OCHOBE YUETa HHTEPECOB U MO3UIINNA BCEX YUACTHUKOB;
e KOOPAWHUPOBATH U MPUHUMATH PA3IUYHbIC TO3UIIMH BO B3aUMOJCHCTBHH;
e APryMEHTHPOBATh CBOIO MO3UIIMIO U KOOPAUHUPOBATH €€ ¢ MO3ULUSAMHU MAapTHEPOB B COTPYIHUYECTBE
IIPU BbIpabOTKE OOIIEro perieHus B
COBMECTHOM JIEATEIBHOCTH.

Obyyarowuiica NOIYUUM 803MONACHOCTNb HAYYUMBCA.!
e Oelicmgo8ams ¢ y4emom no3uyuu Opy2020 U ymems Co2Naco8bléamy C80U OeUCmausi;
e YCMAHABIUBAMDb U NOOOEPHCUBAMB HEOOXOOUMbBLE KOHMAKMbL C OPYUMU THOObMU, 81A0esT HOPMAMU U
MEeXHUKOU 00UjeHUsl.

IHosznasamenvuvie YVJ[
Obyuarowuiicss Hayuumcs:
e  CaMOCTOATEIBHO BBICIATH U (POPMYIUPOBATH MTO3HABATEILHYIO 11€7Th;
e  HCIOJNH30BATh O0IIME MPUEMBI PEIICHHUS 33/1aY;
e TPUMEHSATH MPABUJIA U TIOJIB30BATHCS HHCTPYKIIUSIMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMH;
e  OCYUIECTBJISITH CMBICIIOBOE UTEHHUE;
e CO37aBaTh, IPUMEHSATH U TPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA, MOJCIIA U CXEMBI JIJIst
pelieHus 3aay;



e  CaMOCTOSTENILHO CTABUTH II€JIH, BEIOMPATh M CO3aBaTh aJITOPUTMBI JJIS1 pEIICHNS YIeOHBIX
MaTeMaTHYECKUX MpooIiem;
e TIOHMMATh CYIIHOCTh aJTOPUTMUYECKUX MPEINHCAHUN U yMETh AEHCTBOBATh B COOTBETCTBHH C
MIPEUI0KEHHBIM aJITOPUTMOM;
e TIOHMMATh U HCIIOJH30BATh MATEMAaTHUECKUE CPEACTBA HATJISTHOCTH (PHUCYHKH, YEPTEKHU, CXEMBI H JP.)
JUISL WIDTFOCTPAIMY, MHTEPIIPETAIIH,
apryMeHTaluy;
e HAXOAWTh B PA3IMYHBIX HCTOYHHKAX HH(POPMAINIO, HEOOXOAUMYIO Ul PEIICHUS MAaTEeMaTHUECKUX
npo0JeM, U IPeNICTaBIATh e€ B
HOHSATHOM (hopMe; IPUHUMATH PEIICHHE B YCIOBUSAX HETIOIHON U M30BITOYHOM, TOYHOW U BEPOSTHOCTHOM

uH(pOpMaINH;

Obyuarowuiics ROLYYUM 803MONCHOCTb HAYYUMbCA.!
e YCMAHABIUBAMb NPUUUHHO-CTIEOCMBEHHbIE CE53U, CIPOUND T0SUYECKUe PACCYHCOEHUS, YMO3AKIIOYUEHUS
(uHOyKmugHvie, 0eOYKmMugHwvle U no
amanozuu) u 8b1800bL,
o hopmuposams yuedHyI0 U 00UENONL308AMENLCKYI0 KOMNEMEHMHOCMU 8 001ACU UCNOIb308ANHUS
UHPOPMAYUOHHO -KOMMYHUKAYUOHHBIX
mexnonoeuti (MKT-komnemenmnocmu);
e gudemb aneebpauieckyio 3a0auy 8 Opy2ux OUCYUNIUHAX, 8 OKPYIHCAIOUIEl HCUSHU,
e 6bI08UCAMb 2UNOME3bI NPU PeuleHUl Y4eOHbIX 3a0ay U NOHUMAMb He0OX00UMOCb UX NPOBEPKU,
e NIAHUPOBAMb U OCYWECMEISIMb OEsSIMENbHOCb, HANPABGIEHHYIO HA peuleHue 3a0ay UCCie008amenbCKo20
xapakmepa,
e BbIOUpamsb Hauboee payuoHaIbHbie U IPGHeKkmusHvle CROCOOLI pellerUst 3a0al,
*  UHMeEPNPemMuUposamsv UH@Gopmayuu (CmpyKmypupoeamn, nepesooumy CHIOWHOU MeKCH 8 madIuyy,
npe3eHmos8ams NOJIYYEeHHYI0 UHPOpMayuUro, 6
mom uucne ¢ nomowvio UKT);
e OYeHusamv UHGOpMAayUIo (KpUMU4eCcKas OYeHKa, OYeHKa 00CMOBEPHOCHU),
*  YCMAHABIUBAMb NPUUUHHO-CTIEOCIBEHHbIE CE53U, LICIMPAUBAMb PACCYHCOECHUs, 0000WEeHUs,

[IpenmeTHbIe pe3ynbTaThI
Paznen «Apudmernxay
Payuonanvuvie yucna
BhIycKkHUK Hay4HTCS:

e CPaBHHUBATH M YIIOPSI0YHBATH PAIMOHATIBHBIC YKCIA,

e BBINOJIHATH BBIYUCICHHS C PAITHOHAIBHBIMU YHCIAMH, COUETast YCTHBIE U MTMCbMEHHBIC IIPHUEMbI
BBIUUCIICHUH, TPUMEHEHNUE KAIBKYIIATOPA;

e  HCIOJB30BATh MOHATHS U YMEHUS, CBS3aHHBIC C MPOMOPIIMOHAIBHOCTHIO BEJIMYHH, TIPOIICHTAMH B XOJIC
peIIeHHs] MAaTEMAaTHYECKUX 3a/1a4 U 33124 U3 CMEKHBIX TPEJAMETOB, BHIITOJIHATH HECIIOKHbIC
MPAKTUYECKHE PACUETHI

e IIPUMEHSATH MOHATHS, CBI3aHHBIC C JCTUMOCTHIO HATYPATbHBIX YUCEI

BBINyCKHUK TOJTYYHUT BO3MOKHOCTD:

e NO3ZHAKOMUMbCSL C NOZUYUOHHBIMU CUCTIEMAMU CYUCIEHUSL C OCHOBAHUAMU, omaudnbimu om 10;

e yenybume u pazeums npeoCmasienus 0 HAMypaIbHbLX YUCIAX U CEOUCMEAX OeTUMOCMU;

o HAYUUMbCA UCNONBL308ANb NPUEMbL, PAYUOHATUIUPYIOUUE BLIYUCTEHUS, NPUOOPeCcmU NPUBLIYKY
KOHMPOIUPOBAMb BbIYUCTIEHUS, 8b10UPAsSI NOOX0OAWUL OJIs CUMYAYUU CnOcoo0.

Jleticmeumensbuble yucia
BrinyCKHHMK HayunuTCA:
e WCIOJIb30BATh HAYAJIbHBIC TIPEICTABICHUS O MHOKECTBE JCHCTBUTEIHHBIX YHCEIT,
e BJAJCTh MOHITHEM KBAJIPATHOTO KOPHSI, IPUMEHSTh €T0 B BEIUUCICHUSAX;
BhINyCKHHUK OJIyYUT BO3MOKHOCTb:
*  pazeumov npeocmasieHue 0 YUCie U YUCI08bIX CUCMEMAX OM HAMYPATbHBIX 00 0eUCEUMENbHbIX YUCET,
0 POJIU BbIYUCTIEHULL 8 YETI08EHEeCKOU NPAKIMUKE,




e pazeumv u yenyoums 3HAHUsL 0 OeCAMUYHOU 3aNUCU 0etiCMEUMENbHbIX Yucel (nepuoduyeckue u
Henepuoouueckue opoou,).

Hsmepenus, npubaudicenus , oyenku
BBINYyCKHUK HAYYHTCS:

e  HCIIONB30BATh B XOJI PEIICHUS 33124 JIEMEHTapHbIEC MPEACTABIICHUS, CBI3aHHBIC ¢ TPUOIMKEHHBIMH

3HAYEHUSIMU BEJIMYHH.
BBINYCKHHK TOJYYUT BO3MOYKHOCTD:

e NOHAMb, YMO YUCTIO8blEe OAHHbLE, KOMOPbLE UCHOIb3VIOMCS 01 XAPAKMEPUCMUKU 00bEeKMO08
OKPYIAHCAIOUIe20 MUPA, ABTSAIOMCI NPEUMYUWECMBEEHHO NPUOTUICEHHBIMU, YMO NO 3ANUCU NPUOTIUNCEHHBLX
3HAUEHUIL, COOEPACAUUXCSL 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO CYOUNb O NO2PEUHOCMU
npubIUINCeHUS,

e NOHAMb, YMO NOSPEUHOCMb Pe3YIbMAMA GbIYUCIeHUs O0NNHCHA ObIMb COUIMEPUMA C NOCPEULHOCTNBIO
UCXOOHBIX OAHHBIX.

Anzebpauueckue eblpasicetus

BrInyckHUK HAy4IUTCS:

- OIIEPUPOBATh MOHATHAMH "TOXKACCTBO", "TOXKACCTBEHHOE MMPpeoOpa3oBaHue", perniaTh 3aJ1a4M, COACPIKaIINe
OyKBeHHBIE TaHHBIE, paboTaTh ¢ popmynamu;

- OIIEpUPOBATh MOHATHAMHU "KBaJIpaTHbBIN KOPEHB'", IPUMEHSTh €0 B BEIYUCICHUSIX;

- BBINIOJIHATH IPE0Opa30BaHUE BRIPAKECHUN, COJEPIKAIINX CTEIICHH C IEIBIMHU MOKa3aTeNsIMU U KBaJpaTHbIC
KODHH;

- BBIIIOJIHATH TOKJECTBEHHbIE Pe00pa30BaHusl pallMOHAIBHBIX BbIPAXKEHUI Ha OCHOBE IPaBUJI IEUCTBUIN Hal
MHOTOYJICHAMH U alre0panvdecKuMu Ipo0siMH;

- BBIMIOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOXKUTEIIH;

- IPUMEHSATH MPeoOpa3z0BaHus BhIPAXKESHUN I PELICHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEMAaTHUKH, CMEKHbIX
MPEIMETOB, U3 pealbHON MPAKTUKH.

BbInyCKHUK TOTYYUT BO3MOYXKHOCTb HAyUYUThCS:

- BbINOJIHAMb MHO2OULA208ble NPeoOPA308aHUS PAYUOHATILHBIX 8bIPANCEHULL, NPUMEHSS WUPOKULL HAOOD
cnoco608 u npuémos;

- NPUMEHAMb MOHCOeCmBEeHHble NPpeobpazoeanusl 0 peulenus 3a0ay U3 pasiuiHblx pazoenos Kypca.

Ypasuenus

BrlIlTyCKHHMK HAay4UTHCS:

- pemaTh OCHOBHBIE BH/IbI PAIMOHAJIBHBIX YPABHEHUN C OJTHOM MEPEMEHHON, CUCTEMBI IByX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU;

- IPUMEHSATh AHATUTUYECKUN U rpaduuecKuil A3bIKH I MHTEpIpeTaluy MOHATHIHA, CBI3aHHBIX C IIOHATHEM
ypaBHEHUS, Ui PEUICHUS YPABHEHUN U CUCTEM YpaBHEHUH;

- IOHUMAaTh YpaBHEHHE KaK Ba)KHEUIIYI0O MaTeMaTHUYECKYIO0 MOJIENb /IJIsl ONMCAaHUs U U3y4eHUs pa3HOOOpa3HbIX
peasIbHbIX CUTYallui, peraTh TEKCTOBBIE 3a/1a4y alre0paniyeckuM METOJI0M;

- IPOBOAUTH IPOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpaduUecKux MpeacTaBIeHU ( yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YpaBHEHUH peleH s, €ClIu
HMMEET, TO CKOJIBKO H TIp.)

BBIITyCKHHMK OJTYYUT BO3MOKHOCTD:

- UCNONIL306AMb WUPOKULL CHEKMP CEeYUAbHbIX NPUEMOS PeUleHUs YPAGHEHU U CUCTEM YPABHEHU, Y6ePEeHHO
NPUMeHsAMb annapam ypasHeHull U HepageHCcma 0l peuleHus pa3sHooOpa3HbIX 3a0ay U3 MamemMamuKu,
CMEJICHBIX NPeOMemos, peabHOl NPAKMUKU

Hepasencmea

BbImycKHUK HAyYUTHCS:



- IOHUMATh TEPMUHOJIOTHIO U CHMBOJIHKY, CBI3aHHBIC C OTHOIIICHUEM HEPAaBEHCTBA, CBOMCTBA YHCIIOBBIX
HCPABCHCTB;

- pelaTth JUHEHHbIC HEPABCHCTBA C OJIHOM NMEPEMEHHON M X CUCTEMBI, PeliaTh KBaIPaTHbIC HEPABEHCTBA C
OIopoii Ha rpaduyecKre NPeACTaBICHNUS;

BBbIIyCKHUK TOTYYUT BO3MOXKHOCTb:

- 0C8OUMb PA3HOOOPA3HBLE NPUEMBL DOKA3AMENLCMEA HEPABEHCIE,

- npuMeHsmb cpaghuieckue npedCmasienus Oisi UCCIe008AHUSL HEPABEHCME, CUCTEM HEPABEHCME, COOEPICAUUX
OyKeenHbvle Kodhhuyuenmol.

- NPUMEHAIMb Annapam HepaseHcmaa OJisk peuleHusi pazHo0OPA3HbIX MAMEMAMUYecKUx 3a0ay, 3a0ay u3
CMEJICHBLX NPEOMEMO8 U NPAKMUKLU.

Paznen «@yHkuun»
Yucnosvie mnodicecmsa

BrlnyCKHHMK Hay4duTCs:

- IOHUMATh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C IIOHATHEM MHOXKECTBA, BBITIOJIHATE OIEPAIH HaJT
MHOKECTBaMU;

- HCII0JIb30BaTh HAYaNIbHBIE MTPE/ICTABICHHS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCEIL.

BBITyCKHHK TIOTyYUT BO3MOYKHOCTD:

- pazeusamuv npeocmasienue 0 MHO*CEeCmaax,

- paszeusamuv npedcmasgierue 0 Yucie U YUCo8blX CUCTNEMAX Om HAmypaibHblX 00 0elUCmMEUMenbHbIX YUCel; O
POJIU BLIYUCTIEHULL 8 NPAKMUKE;

- pazeusamv u yenyoums 3HAHUs 0 0eCAMUYHOU 3ANUCU OeliICMBUMENbHBIX Yucel (nepuoouyeckue u
Henepuoouyeckue opoou).

Yucnoswle (;bVHKuMM

BrinyCKHUK HAayunuTCA:

- IOHUMATh U UCTONIL30BaTh ()YHKIIMOHATBLHBIEC TTOHSTHS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHNS);

- CTPOUTH TpaUKH FIEMEHTAPHBIX (PYHKIIHI, UCCIIeIOBAaTh CBOMCTBA YMCIOBBIX (DYHKIIUN HA OCHOBE U3yYEHUS
MOBE/ICHUS UX TPaPUKOB;

- MIOHUMATh (PYHKIMIO KaK BAXKHEUIIIYI0O MaTEMAaTUUECKYIO MOJIEIh JJII ONTMCAHUS MPOIIECCOB U SIBJICHUI
OKPY>KaIOIIIero MUpPa, MIPUMEHSITh (PYHKIIMOHANBHBIH SI3bIK JIJIS1 ONMCAHUS M UCCIIeIOBAHUS 3aBUCHMOCTEN MEXIY
(bU3MYECKUMU BETHUYNHAMH.

BBINTyCKHHUK TTOJTYYUT BO3MOXKHOCTb:

- NPOBOOUMb UCCNe008AHUSL, C8AZAHHbIE C U3VUEHUEM CBOUCME DYHKYULL, 8 MOM YUCTIE C UCHONb308AHUEM
KOMnvlomepa, Ha 0CHO8e 2paghuKo8 u3yueHHbIX QYHKYUL cmoums 6o.Jee clodxcHble 2papuru (KycouHo-
3a0arnHvle, ¢ "sbikoromuimu" moukamu u m. n.);

- UCNONIBb308AMb PYHKYUOHATIbHBIE NPEOCMABIIeHUS U CBOUCMBA (DYHKYUL OJIsl peueHUss MamemMamudeckux 3a0ay
U3 PA3IUYHBIX PA30en08 Kypcda.

Pazgen «HucnoBbIe IOCIEA0BATEILHOCTH
Apud)MemulteCKue u ceomempudecKue npozpeccuu

BrInyCcKHUK HayduTCS:

MMOHUMATh U UCTIOJIB30BaTh SI3bIK MOCIIEI0BATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHNUS);

- MPUMEHSTH (OPMYITBI, CBSI3aHHBIE C ApU(PMETHIESCKON U TEOMETPUIECKON MTPOTPECCUSIMH, U arlapar,
c(hOpMHUPOBAHHBIN TTPH U3YUCHHUH IPYTUX PA3CIIOB Kypca, K PEIICHHIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3
peanbHOU KU3HU.

BrInyCKHUK MTOTYyYHUT BO3MOKHOCTDh HAYUYUTHCS:

- pewams KOMOUHUPOBAHHbLE 3A0ayU C NPpUMEeHeHUueM Gopmyn N-20 UleHd U CYyMMbl NNEPBbIX YleHO8
apugmemuueckoll u 2eomMempu4ecKoll npocpeccutl, NPUMEHsis NPU SMOM ANNapam YpasHeHull U HepageHCcms,



- NOHUMAMb APUPMEMULECKYIO U 2eOMEMPUUECKYI0 NPOZPECCUl KaKk OYHKYUU HAMypaibHO20 apeyMenma,
CBA3b18aMb APUPMEMULECKYI0 NPOSPECCUI0 C TUHENHBIM POCOM, 2e0MEeMPULECKYIO - C IKCHOHEHYUATbHbIM
POCmOoM.

Pa3z[en «BepOHTHOCTB U CTaTUCTHUKA»
Onucamenvras cmamucmurka

BrllyCKHHMK Hay4duTCs:

- HCIOJIb30BATh IPOCTEHIIINE CIIOCOOBI IPEICTABIECHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX.

BBINyCKHMK IIOJIyYUT BO3MOKHOCTD:

- npuobpecmu NepeoHAUANbHBI ONBLIM OP2AHUIAYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0OWECMBEHHO20
MHEHUs, OCYWeCmeamy ux aHaiu3, npeocmasisims pe3yibmamsl ONpoca 8 6uoe madauybvl, OUASPAMMbL,;

- HAY4UMbCs NPUSOOUMb COOEPICAmMENbHbLE NPUMEPDL UCNONb308AHUS O ONUCANHUS OAHHBIX.

Cnyuavnvle coObimusa U 6epoOAmMHOCHb

BbInycKHMK Hay4YuTCA:

-HaXxOJUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSITHOCTh CIYy4aliHOTO COOBITHS.

BbInyCKHUK TIOJTyYUT BO3MOYKHOCTD:

-npuobpecmu onvim NPoeeoeHUs CIY4aUHbIX IKCNEPUMEHIMOS, 8 MOM YUCTE C NOMOWbIO KOMNbIOMEPHO20
MOOenupo8anusl, UHMepnpemayul ux pe3yabmamos.

Kombunamopuxa

BbInycKHMK Hay4YuTCA:

-pemaTh KOMOMHATOPHBIE 3a/1a4M Ha HaX0XIEHUE Yhciia 00bEKTOB UM KOMOMHAIUH.
BbInyCKHUMK NOTyYUT BO3MOYKHOCTbD:

-HAYYUMbCS HEKOMOPBIM CHEYUATbHLIM NPUEMAM PeuleHUss KOMOUHAMOPHBIX 3a0ady.

Dnemenmol NPUKIAOHOU MAMEeMAmuKy

BBITyCKHHUK HAYIHTCS:

- HCIIOJIb30BATh B XO/JI€ PEIICHHUs 3a/1a4 dJIEMEHTapHbIE MTPEICTABICHHS, CBSI3aHHbIE C TPUOIMKEHHBIMU
3HAYEHUSIMU BEIUYNH.

BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTD:

- NOHSIMb, YMO YUCT0BbLE OAHHbLE, KOMOPble UCNOIb3YIOMCSL Ol XAPAKMEPUCTUKU 00BLEKMO8 OKPYICAIOUIe20
MUPQA, SGISIOMCSL NPEUMYUWECMBEHHO NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHU,
CO0EPAHCAUUXCSL 8 UHDOPMAYUOHHBIX UCOUHUKAX, MONCHO CYOUMb O NOSPEULHOCU NPUOTIUNCEHUS

- NOHAMb, YMO NO2PEUWHOCb Pe3VIbMAmMa 8blYUCTEHUL OOINHCHA OblMb COUSMEPUMA C NOZPEULHOCTNBIO
UCXOOHBIX OAHHDIX.

TEMATUYECKOE IINTAHUPOBAHUE

7 Knacc

[ '1aBa/ KomnuectBo B TtoMm uucie,
Tema

[Taparpad JacoB KOHTp.pad.

1. BbipaskeHus1, TOKIECTBA, YpaBHEHUS 18 3
JIEMEHTBHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU 4

2. DyHKIIH 11 1

3. CrteneHb C HATypaJIbHBIM ITOKa3aTeIeM 13 1




4. MHOTO4JIEHBI 18 2
5. DopMyIIBl COKPAIICHHOTO YMHOXEHUS 20 2
6. CucreMbl TUHEHHBIX YpaBHEHUN 16 1
7. 5) 3amura
[loBTOpEHME
POECKTOB
Htoro: 105 10 +
UTOTOBast
8 Ki1acc
Ne /it Monaynb riaBa [Tpumepnoe
KOJINYECTBO YacOB
1. BBoanoe nmoBTOpeHne 3
2. Panmonansueie 1poou 27
3. KBanparsbie kopHU 17
4. KBanparuble ypaBHEHUS 21
S. Hepasencrsa 20
6. CrerneHs ¢ 1eNbIM [10Ka3aTeaeM. DIEeMEHThl CTATUCTUKU 13
7. Nrtorosoe noBropeHue 4
Htoro (1mo MomyIsim) 105
9 knacc
[aBa/ KoaxmnuecTBo B Tom umncie,
Tema
[Taparpad JacoB KOHTp.pad.
1. [ToBTOpEeHME MaTepuana 8 kiacca 4 1
2 ['maBa |CoiicTBa pyHkumil. KBanpatuunas ¢pyHkuus 29 2
1.
3. ['naBa 2 . . 14 1
YpaBHEHUS M HEPABEHCTBA C OJHOM MepeMeHHON
4. ['naBa 17 1
3, 'YpaBHEHUS M HEPABEHCTBA C IBYMS TEPEMEHHBIMHU
5. ['naBa 15 2
4 [Iporpeccuu
6. ['naBa . 12 1
5 JJIeMeHTHl KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH
7. [ToBTOpEeHME 18 1
Hroro: 102 9




PABOYASA ITPOI'PAMMA
YYEBHOT'O KYPCA «'EOMETPUS». 7-9 KIIACCBI

IlosicuuTenbHasa 3anUcKa

Craryc gokymeHTa

Pabouas mporpamma o reomeTpus i 7-9 KJIacchl COCTaBlIeHa HA OCHOBAHUU CIIEAYIOIIUX JJOKYMEHTOB:

1.
2.

3akon «O06 obpazoBanuu B Poccuiickoit denepannn» u 3akoH PT «O6 obpazoBanuny;

®denepanbHbIi TOCYIapCTBEHHBIA 00pa30BaTeNIbHBINA CTAHAAPT OCHOBHOTO O0IIEro 00pa3oBaHus;
[IpumepHble mporpamMmbl 1O y4eOHBIM TpeaMeTraM « Maremaruka 5-9 knaccel» 3-e  H31aHue
nepepadborannoe mox pen.O.C. Kysnenosa — M.: [Ipocsernienue.;

COopuuk paboumx mporpamMm i 00meoOpa3oBaTeNbHBIX yupexkaeHuil. ['eomerpus 7-9 kmacchl.
Astopsl: JI. C. Atanacsn, B.®. byry3os, C. b. Kagomues, O. I'. Ilozusk, W. U. Oguna , M.,
«IIpocsenienuey.

JlanHas pabGouast mporpaMma IMOJIHOCTBIO OTpakaeT 0a30BbIi YpOBEHb MOJIrOTOBKH IKOJBHUKOB IO pazjesam
nporpaMMbel. B mponecce oOyueHus ydamipecs OBJIAAEBAIOT  YMEHUsIMU  OOIEeydyeOHOro Xxapakrepa,
pa3sHO0Opa3HBIMU CIIOCOOAMU JIEATEILHOCTH, IPHOOPETAIOT OIIBIT:

IUIJAHUPOBAHUS M OCYIIECTBJICHMS aITOPUTMUYECKOM [JEATEIbHOCTH, BBIIOJHEHHUS 33JaHHBIX U
KOHCTPYMPOBAHHUsI HOBBIX AJITOPUTMOB;

pelieHns pa3HOOOpa3HbIX KJIAcCOB 3aJad M3 Ppa3JIMYHBIX pa3/ieloB Kypca, B TOM 4HCIE 3a1ad,
TpeOYIONMX MOUCKA IYTH U CLIOCOOOB PEIICHMS;

HCCIIEI0BATEIbCKON AEATENbHOCTH, PA3BUTHUS UJIEH, TPOBEAECHUS SKCIIEPUMEHTOB, 0000IEeHNS,
MOCTAHOBKH U ()OPMYIIMPOBAHUS HOBBIX 33/1a4;

SICHOTO, TOYHOT'O, TPAMOTHOT'0 M3JI0KEHMS CBOUX MBICJIEH B YCTHOM M NIHCBMEHHOM peyH,

HCIOJIb30BAHUS PA3JIMUHBIX SI3BIKOB MAaTEMAaTHUKH (CIIOBECHOT0, CUMBOJIMYECKOT0, ITpaduyeckoro),
cBOOO/IHOTO Mepexojia ¢ OJHOIO SI3bIKa Ha IPYrod JJIsl WIUTIOCTPAllUH, UHTEPIIPETALUY, apryMEHTalluU |
JOKa3aTeNIbCTBA;

IIPOBE/ICHUS JI0Ka3aTeNbHBIX PacCyKJICHUH, apryMeHTaIH, BBIIBUKEHUS TUIIOTE3 U UX 00OCHOBAHUS;
MIOMUCKA, CUCTEMAaTH3alllM, aHalM3a M Kiaccu(uKaluu MHGOPMALUU, UCIOJIb30BaHUS Pa3sHOOOPAa3HbBIX
MH(POPMAIIMOHHBIX HCTOYHMKOB, BKJIIOYass Yy4eOHYIO M CIpPaBOYHYIO JIUTEpaTypy, COBPEMEHHBIE
MH(pOPMAIIMOHHbIE TEXHOJIOTHH.

Henu u 3anaun oOyueHus

B xone oOyuenus «l'eomerpum» Mo JaHHOW MporpamMme C HCIOJIB30BAHMEM Y4YeOHHMKAa U METOAMYECKOTO
ocoOUs ISl YUUTEIIA, PEHIAIOTCS ciedyouue 3a0aji:

CUCTEeMaTUYECKOE N3YUCHHE CBONCTB T€OMETPUUECKUX (PUTYp Ha MIOCKOCTH;

(hopMHUpOBaHHE MPOCTPAHCTBEHHBIX MPECTABICHUN; PA3BUTHE JIOTHYECKOTO MBIIUICHUS W TIOJTOTOBKA
anmaparta JUisi M3Y4YEeHUsS CMEXKHBIX JUCHUIUIMH ((PU3WKa, YepueHue U Jp.) U Kypca CTEpEOMETPUU B
CTaplLIMX KJlaccax;

OBJIAJICHHE KOHKPETHBIMH 3HAHUSIMHA HEOOXOIUMBIMH JIJIsi TPUMEHEHHUS B MPAKTHYECKOU IeITeTbHOCTH.

Lenu obyyenus:

B Hanpaeieruu TU4YHOCMHO20 pa3eumiusl.’

pa3BUTHE JIOTMUECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpbl pE€4H, CIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

dbopMHpOBaHHE Yy YYAIIMXCS MHTEIUIEKTYaJbHOM YECTHOCTH M OOBEKTUBHOCTH, CHOCOOHOCTH K
MIPEOI0JICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OMBITA;



— BOCIIMTaHUE KAa4eCTB JINYHOCTHU, 0OSCIICUMBAIOIINX COLUAIBHYIO MOOMIBHOCTh, CHIOCOOHOCTh IPUHUMATh
CaMOCTOSITEIIbHBIC PEILICHNUS;

— (opMHpOBaHHE KA4YECTB MBIILICHHUS, HEOOXOIUMBIX JUIS aJalTalld B COBPEMEHHOM MH()OPMAIMOHHOM
00IIIECTBE;

— Ppa3BUTHE UHTEpeca K MAaTEMAaTHYECKOMY TBOPYECTBY U MATEMATHUECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

— (dopmHpOBaHHE MPEICTABICHUI O MaTEMaTHKE KaK YacTH OOIICYETIOBEUYECKON KYJIBTYPhI, O 3HAYMMOCTH
MaTeMaTUKU B Pa3BUTUH LUBHIN3AIUU U COBPEMEHHOTO OOILECTBA;

— Ppa3BUTHE NPEICTABICHUN O MaTeMaTHKe Kak (opMme ONHMCAHUS U METOJE IMO3HAHHMs JIeHCTBUTEIBHOCTH,
CO3/1aHHe YCIIOBHIA JUIS IPHOOPETEHHS IIEPBOHAYAIBLHOTO OIBITA MATEMATHYECKOTO MOJICITUPOBAHHSL;

— (QopmupoBanue o0MMX COCOOOB MHTEIUIEKTYaJbHOU JEATENLHOCTH, XapaKTEPHBIX JJISI MAaTEMAaTUKU H
SIBJISIOIINXCSl OCHOBOM IM03HABATENbHON KYJIBTYpPbI, 3HAYMMOW MJIsl Pa3UyYHBIX cep YeTOBeUECKOM
JEATEIIbHOCTH.

B npeomemnom nanpasnenuu:

— OBJIQJICHHE MAaTEMaTUYCCKUMH 3HAHUSAMHU M YMEHHSIMH, HEOOXOJUMBIMHU JIJIsl IPOIOJDKCHUSI OOyYCHHUS B
cTapliell IIKOJIE WIM WHBIX 00IIe00pa30BaTEIbHBIX YUPEKICHHUAX, U3YUCHUS CMEKHBIX TUCLIUILIUH,
NPUMEHEHUSI B TOBCETHEBHOM JKH3HHU;

— co3manue (QyHAaMEHTa ISl MaTeMaTHYeCKOro pa3BUTHs, (OPMHPOBAHHS MEXAHH3MOB MBIILICHHUS,
XapaKTEPHBIX Ul MATEMATHYSCKOM JESITEeIbHOCTH.

Mecro npenmMera B yueOHOM IJ1aHE 00111e00pa30BaTeIbHOTO YUPEKACHUS

B cootBercTBUM ¢ TpeboBaHmsiMu DeepantbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa OCHOBHOTO
obmero oOpa3oBanusi W OCHOBHOH 00pa3zoBareiabHOW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
00pa30BaTEIFHOTO YUPESIKIACHUS TPEIAMET «ICOMETPHS» BXOJUT B COCTaB MPEAMETHON obnacTu « Maremaruka u
unpopMarukay. PeanusyeTcss 3a cyeT 4YacoB MPEIyCMOTPEHHBIX 00s3aTeNbHONM YacCThIO y4eOHOro IUIaHa
OCHOBHOTO 001ero oopasopanusi. Ha m3ydeHue reomeTpuu B OCHOBHOW IKojie B 7-9 kimaccax oTBOAUTCS 2
y4eOHBIX Yaca B HEJIeI0 B TeUEHUE KaK0ro roga ooyuenusi, Bcero 208 4acos.

OO61as xapakTepuCcTUKa yueOHOTro IpeIMeTa.

VY4eOHnslii mpeamet «l'eoMeTpusi» BXOAUT B MPEAMETHYIO 001acTh «Martemaruka u HHPOpPMaTHKa.
l'eomempusi — OOVMH W3 BaXHEUIIUX KOMIIOHEHTOB MareMaTHYeCKOTO OOpa3oBaHMs, HEOOXOIUMBIN ISt
NpUOOpETeHHs] KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUYECKH 3HAUMMBIX YMEHUHU, (OPMHUPOBAHUS
SI3bIKA OMUCAHMS 0OBEKTOB OKPYXKAIOIIETO MUPA, JJISl Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAKEHUS M UHTYUIINUH,
MaTeMaTHU4eCKOM KYIbTYphbI, JUIsl 3CTETUYECKOr0 BOCIUTAHUS ydamuxcs. M3ydenne reoMmeTpun BHOCUT BKJIAJ B
pPa3BUTHE JOTUUYECKOTO MBITIUICHUS], B (POPMHUPOBAHHUE TIOHITHS JOKA3aTEIbCTRA.
Takum o0Opa3oM, B XO/Ie OCBOCHHs COAEPKAHMS Kypca ydalluecs MOJy4aroT BO3MOXXHOCTH Pa3BUTh
MPOCTPAHCTBEHHBIC TPEJCTABICHUS W W300pa3uTeIbHbIE YMEHHS, OCBOUTH OCHOBHBIE (AaKThl U METOJBI
TUTAHUMETPUH, TO3HAKOMUTHCS C MPOCTEUIINMU (UTYPAMU U UX CBOHCTBAMH.

Ha ocHoBanumn TpC6OBaHHﬁ rocy,[[apCTBeHHOFO 06pa30BaTeJ'ILHOF0 CTaHdapTa B COACpKaHNU
mnmpeamnojgarac€rtcda  peajan3oBarb AKTyaJIbHBIC B  HACTOAIIECC  BpPEMA KOMHGTGHTHOCTHBIP'I, JIJMYHOCTHO-
OpHCHTHpOBaHHBIﬁ, JI€STeIbHOCTHBIN MMOAXOAbI, KOTOPBIC OMIPCACIIAIOT 3a1a4N O6y‘-ICHI/I$II

» TIpoAomKuTh OBIAJICHNE CHCTEMON TeOMETPUIECKUX 3HAHUN W YMEHUH, HEOOXOMUMBIX JUTsl IPAMEHEHUS
B IIPAKTUYECKOM JeITENbHOCTH, U3yUEHUSI CMEKHBIX TUCIMILIMH, POJOKEHUS 00pa30BaHUsL.

» TIpoAoImKUTh HHTEIIEKTYyadIbHOE Pa3BUTHE, POPMHUPOBAHUE KAYE€CTB JTMUYHOCTH, HEOOXOIMMBIX YEIIOBEKY
JUI TIOJTHOLEHHOM J>KM3HM B COBPEMEHHOM OOILECTBE; SICHOCTH M TOYHOCTU MBICIH, KPUTHYHOCTH
MBIIUICHHS, HWHTYWLHH, JIOTHYECKOTO MBIIUICHUS, DJIEMEHTOB  AJTOPUTMUYECKON  KYIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTaBIECHUH, CHOCOOHOCTH K MPEOOICHUIO TPYIHOCTEH;

> q)OpMI/IpOBaHI/IC HpeHCTaBHeHI/Iﬁ 00 HACAX U METOHAAaX MATCMATUKH KaK YHUBCPCAJILHOTO sA3bIKa HAYKHU U
TEXHUKHU, CPEACTBA MOACIUPOBAHUA SIBIICHUI U ponIcCcCoB;



» Bocnuranue KynpTypbl JMYHOCTH, OTHOIICHHE K TEOMETPHH KaK K 4acTH OOIIEUeIOBEYEeCKON KYIbTYPHI,
IIOHMMAHHUE 3HAYUMOCTH T€OMETPHUH JIJIs1 HAy4YHO-TEXHUYECKOTO Iporpecca.

B kypce reomerpum 7-9 KIaccoB CHCTEMATH3UPYIOTCS 3HAHUS OOyYJaIOIMIMXCSA O MPOCTEHIIMX
reOMeTpPUUYECKUX (UIypax U UX CBOMCTBAX; BBOJUTCS IOHATHE PABEHCTBA (PUIYp; BBOJUTCS MOHSITUE TEOPEMBI;
BbIpabaThIBAacTC YMEHHE JI0Ka3bIBaTh PABEHCTBO TPEYTOJBHUKOB C MOMOIIBIO U3YyYCHHBIX NMPU3HAKOB; BBOIUTCS
HOBBIH KJIACC 3a/1a4 - Ha [IOCTPOEHUE C IOMOIIBIO LIUPKYJIA U IMHEHKH; BBOAUTCS OAHO U3 BAXKHEHUIIMX ITOHATUH -
MOHATUE TapAJUICIIbHBIX MPAMBIX; MaETcs MEepBOE MpEICTaBIeHHEe 00 aKCMOMaX M aKCHOMAaTH4YeCKOM METOIE B
TEOMETPUHU; BBOJUTCS AKCHOMA MapajuIeibHBIX IPSIMBIX; PAaCCMATPUBAIOTCS HOBBIE MHTEPECHBIE M Ba)KHbIC
CBOMCTBA TPEYTrOJIbHUKOB (B IaHHOW TeMe JO0Ka3bIBAETCS OJlHA U3 BaKHEHMIINX TEOpEM IeOMETpUU — TeopeMa O
CyMMe€ yIJIOB TpeyrojabHHKa. OHa MO3BOJISIET JaTh KJIACCU(DUKALMIO TPEYrOJIbHUKOB IO yIyiaM (OCTPOYTOJIbHBIH,
HpPSIMOYTOJIbHBIN, TYNOYIOJbHBIN), @ TakKXe YCTAaHOBHTh HEKOTOpbIE CBONCTBA M IPHU3HAKM PaBEHCTBA
IIPSIMOYTOJIbHBIX TPEYIOJIbHUKOB).

Kypc panuoHabHO coueTaeT JIOTMYECKYI CTPOrOCTb M I'€OMETPUUYECKYI0 HAIVISIAHOCTh. YBEJINYMBAETCS
TEOpeTUYECKasi 3HAUMMOCTh M3y4aeMOIo Marepualia, paclIMpsOTCSd BHYTPEHHHE JIOTMUECKHME CBA3M Kypca ,
MOBBILIAETCSI POJb JEAYKLIMH, CTENEHb aOCTpakIUMU M3y4aeMOro Marepuana. Yuyaluecs JOJDKHBI OBJIAJETh
[pUEMaMH aHAJMTUKO-CUHTETHUUECKOM JAESITEIbHOCTH IPU  JOKAa3aTeJIbCTBE TEOPEM M PELICHUH 3ajad.
Cucremarnyeckoe  HM3ydyeHHE Kypca IO3BOJIUT HauaTh padoTy Mo (HOpMUPOBAHUIO MPEACTABICHUN yUaIlluXCsl
O CTPOEHUHU MaTeMaTU4eCKOW TEOpPHM, OOECHEUUT pa3BUTHE JIOTMUYECKOTO MBIIUIEHMs ydamiuxcs. M3noxenue
Marepuaia XapakTepu3yeTcsl IIOCTOSHHBIM OOpalleHueM K HanIAJHOCTH, HCIOJb30BAaHHUEM PHUCYHKOB U
yepreke Ha Bcex drTamax OOydyeHMs M pPa3BUTHEM  I'€OMETPUYECKOM  MHTYMIMM Ha 3TOH OCHOBE.
LlenenanpaBieHHOe OOpallleHHMe K INpuUMepaM M3 MPAKTUKA pa3BUBAET YMEHHUs YYallUXCSd  BBIYICHSTH
reoMerpuyeckue ¢GakThl, GOPMbI U OTHOLICHMS B NpeAMEeTax U SBICHUAX AECHCTBUTEIBHOCTH, UCIOJIb30BATH
A3BIK TEOMETPUHU JJIs1 X OIUCAHMUS.

@®opMBbl OpraHu3anuu 00pa3oBaTeILHOTO Ipoliecca:

TBOPYECKAs ACSITEIBbHOCTD;

HCCIIEI0BATENBCKUE POEKTHI;

yOIUYHbIE IPE3EHTALIH;

JIEKIUH;

CaMOCTOSITENIbHAS AEATEIbHOCTD;

MpaKTUYecKas AeITeIbHOCTh (PELIeHNE 33/1a4, BBIOJHEHUE MPAKTHUYECKUX paboT ).

COAEPXAHUE YUEBHOI'O KYPCA "TEOMETPUA"

7 Kmace
1. HagarbHple reomMeTprkeckue cBerieHrst 134

OOBSCHSATH, UTO TAKOE OTPE30K, JIyd, YTOJI, Kakue (GUTyphl Ha3bIBAIOTCS PABHBIMH, KaK CPABHUBAIOTCS H
WU3MEPSIFOTCS OTPE3KH U YIVIBbI, UTO TAKOE TPaayC U TpaJycHast Mepa yIiia, Kakoi yroil Ha3bIBAa€TCS MPSIMbIM, TYIIbIM,
OCTPBIM, Pa3BEPHYTBHIM, YTO TAKOE CEPEIMHA OTPE3Ka M OMCCEKTPHCA yIila, KAKKE YIIIbl HA3bIBAIOTCS CMEKHBIMH U
KaKue BEPTUKAJIBHBIMH; (DOPMYIUPOBATH K 000CHOBBIBATH YTBEPKJICHHUS O CBOMCTBAX CMEKHBIX M BEPTUKATIBHBIX
YIJIOB; OOBSICHATD, KAKHUE TIPSIMBIC HA3bIBAIOTCS IMIEPIECHAUKYISPHBIMU; (DOPMYJIUPOBATh 1 0OOCHOBHIBATH
YTBEP)KIACHHE O CBOKMCTBE JIBYX MPAMBIX, MIEPICHANKY/ISPHBIX K TPEThEH; N300paXkaTh M Paciio3HaBaTh YKa3aHHbIC
npocreiime GUrypsl Ha 4epTekax; peliarhb 3a7a4u, CBI3aHHBIC C STUMHU IPOCTEHIIIMMHE (PHUTypaMu
2. TpeyronbHuk 17 4.

OObBsicHATh, Kakas (purypa Ha3bIBaeTCsS TPEYTOJIBHHUKOM, YTO TAaKO€ BEPIIMHBI, CTOPOHBI, YIIBI H TEPUMETP
TPEYTOJILHUKA, KAKOH TPEyroJIbHUK HA3bIBACTCSl PAaBHOOCAPEHHBIM M KaKOW PaBHOCTOPOHHUM, KaKHe TPEYrONbHUKU
Ha3bIBAIOTCS PAaBHBIMU; MU300paXkaTh M PacIiO3HABATh HA YEPTEKaX TPEYTrOJIBHUKU U MX JIEMEHTHI; (HOpMYyITHpPOBATh
U JIOKa3bIBaTh TEOPEMBI O TIPU3HAKAX PABEHCTBA TPEYrOJBHUKOB; OOBSCHATH, YTO HA3BIBACTCS MEPIECHIUKYISIPOM,
MPOBEAEHHBIM W3 JIAaHHOW TOYKW K JaHHOHW MPsMOH; (POpMYITMPOBaTh U JOKA3bIBaTh TEOPEMY O MEPICHIUKYISIPE K
MpsIMOi; OOBSACHATH, KaKhe OTPE3KH HAa3bIBAIOTCS MEAMAHOM, OWCCEKTPUCONM U BBICOTOH TPEYTONbHHUKA;
dbopMympoBarh M JOKa3blBaThb ~ TEOPEMBI O CBOMCTBAaX pPaBHOOEAPEHHOTO TPEYrOJIbHUKA; pellarh 3aJlau,



CBSI3aHHBIE C NMPU3HAKAMHU PAaBEHCTBA TPEYTOJILHUKOB M CBOMCTBAMU PAaBHOOEIPEHHOTO TPEYroibHUKA; '(hopMyru-
poBaTh OMpeaesieHue OKPYKHOCTH; OOBSICHSITB, YTO TaKO€ LEHTP, PAAUYC, XOpAa U JUAMETP OKPY>KHOCTH; PEIIaTh
NpOCTEHINe 3aaul Ha IOCTPOEHHE (IIOCTPOEHHE YIVIa, PABHOIO JAHHOMY, HOCTPOEHHE OUCCEKTPUCHI YIUIa,
MOCTPOCHHE NEPIEHAUKYISIPHBIX TPSAMBIX, HOCTPOSHHE CEpeAWHBI OTpe3Ka) M Ooliee CIIOXKHBIC 337134,
UCIIOJIB3YIOIINE YKa3aHHBIE NIPOCTEHILNE; COMOCTABRIISTH MOMYYEHHBIN pe3ysbTar ¢ YCIOBUEM 3a/1auu; aHAJIM3UpPOBATh
BO3MO)KHBIE CITy4au.

3. [TapamnenbHble psiMble 13 4.

DopMyIupoBaTh ONPEAEIICHUE apAUIENIbHBIX IPSAMBIX; OOBACHATH C IOMOIIBIO PUCYHKA, KAKUE YIJIBI,
00pa3oBaHHbIE IPU TIEPECEUEHUN JBYX MPSMBIX CEKYLIEH, HAa3bIBAIOTCS HAKPECT JIEKALIUMU, KaKue
OZIHOCTOPOHHMMHU U KaKH€ COOTBETCTBEHHBIMU; (POPMYINPOBATH U JIOKA3bIBATH TEOPEMBI, BBIPAXKAIOILUE TPH3HAKH
[apaJUIENbHOCTH JBYX MPSIMBIX; OOBSCHSTH, YTO TAKOE AKCUOMBI FEOMETPUH U KAKUE aKCUOMBI YKE
UCIIOJIb30BAIUCH paHee; (POpMyYIUpOBaTh AKCUOMY MapajlIe/IbHBIX IPSAMBIX U BBIBOAUTH CIIEACTBHS U3 HEE;
(bopMyIupoBaTh M JOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapalIeNbHBIX IPSMBIX, 00paTHBIC TEOpEMaM O MpU3HAKaX I1a-
PALIEbHOCTH, CBSI3aHHBIX C HAKPECT JIEXKAIIMMHU, COOTBETCTBEHHBIMU M OJTHOCTOPOHHUMM YIJIAMH, B CBSI3H C 3TUM
OOBSICHSITB, YTO TAKOE YCIIOBHE U 3aKII0YEHHE TEOPEMBI, KaKasi TeOpeMa Ha3bIBaeTCsl 0OPATHOM 1O OTHOILEHHIO K
JIAHHOM TeopeMe; OOBSACHATh, B 4YEM 3aKITFOYAETCs] METOJI JI0KA3aTelIbCTBA OT POTUBHOIO: (POPMYIMPOBATH U JOKA3bIBATH
TeopeMbl 00 yITIax C COOTBETCTBEHHO MAPALIEIbHBIMU U NEPIEHANKYISIPHBIMUA CTOPOHAMMU;, IPUBOIUTH IPUMEPHI
UCIIOJIb30BaHMUs 3TOr0 METO/1A; PEeLIaTh 33/1a41 Ha BHIUMCIICHUE, I0Ka3aTe/IbCTBO U IOCTPOEHHE, CBA3aHHbIE C
napaJuiesIbHbIMU [TPSIMBIMU
4. CooTHOLIEHUS MEKIY CTOPOHAMU U YIJIAaMH TPEYrojbHUKa 184.

DopMyITupoBaTh U JI0Ka3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CJICICTBUE O BHEIIIHEM YIJIE
TPEYroJbHUKA, IPOBOAUTH KJIACCU(DUKALIMIO TPEYTOJIbHUKOB 110 yIiiam; (GOpMYIUPOBaTh U JOKa3bIBATh TEOPEMY O
COOTHOIIEHUSIX MEXK/Ty CTOPOHAMH U YITIaMH TPEYToJbHUKA (IIPSIMOE M 00paTHOE YTBEPIK/IECHUS) U CIIEJICTBUS U3 HEE,
TEOpeEMyY O HEPABEHCTBE TPEYTOJIbHUKA; (POPMYIMPOBATh U JIOKAa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOIbHBIX
TPEYrOJIbHUKOB (IPSIMOYTOJIbHBIN TPEYroOIbHUK € YoM 30°, MpU3HAKK PaBEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB);
(bopMyIMpoBaTh ONPEEIEHHS PACCTOSIHUSA OT TOUKHU J10 IPSMOM, PACCTOSIHUS MEXy apajlyIeIbHbIMU MTPSIMBIMU;
pelaTh 3a/1a4M Ha BBIYMCIICHMS], JOKA3aTeJIbCTBO U IOCTPOEHUE, CBA3aHHBIE C COOTHOILIEHUAMH MEKITY CTOPOHAMU
U yIJIAMHU TPEYTOJIbHUKA U PACCTOSTHUEM MEK/TY MapauleNIbHBIMU MPSIMBIMU, IPH HEOOXOAUMOCTH IIPOBOJUTH 10
X0y PEUIeHUs! JOMOJHUTENbHBIE IIOCTPOEHUS, COMIOCTABIIATH MOMYUYEHHBIN PE3YyIIbTaT C YCIOBUEM 3aJja4uH, B 331a4ax
Ha IIOCTPOEHHE UCCIIEN0BATh BO3MOYKHBIE CITy4aHu.

[ToBropenue 9 u.
[ToBTOPUTH 11 0OOOLUTH N3YUEHHBIN MaTepHal.

8 kyacc

BBoaHoe noBTopenue (2 yaca) HauanbHble reomeTpudeckue ceefieHus. [IprusHaku paBeHCTBa TPEyroJIbHUKOB.
I'maBa 5. YetsIpexyronbHukH (14 yacoB)

MHOroyroiasHuK, BBIIYKJIBI MHOTOYTOJIBHUK, YETBIPEXYroybHUK. [lapamnenorpamm, ero CBOMCTBA U NPU3HAKHU.
Tpaneuus. IIpsmoyronsHuk, poM0, KBajpat, ux cBoicTBa. OceBas U LIEHTpaJIbHast CHMMETPHH.

[lenb: M3yunTh HambOoJee Ba)KHbIE BUJABI YETHIPEXYTOJIbHUKOB — Mapajljiesiorpamm, MpsIMOYTOJIbHUK,
poMO, KBajapar, Tpameluio; JaTh NpeACTaBlIeHHe O Qurypax, oOJaJaroluX OCeBOW WIM LEHTPAIbHON
CUMMETpHEN.

Jloka3zaTenbcTBa OONBIIMHCTBA TEOPEM JTAHHON TEMBI U PEIICHUS MHOTHX 3a/1a4 TPOBOJAATCS C TIOMOIIIBIO
IMPHU3HAKOB PABCHCTBA TPCYT'OJIbHHUKOB, IIO3TOMY ITOJIE3HO UX ITOBTOPUTH, B HAYaJI€C U3YUCHUA TCMBI.

OceBass U IeHTpaibHas CUMMETPHUH BBOJAATCA HE Kak MpeoOpa3oBaHWE IUIOCKOCTH, a KaK CBOWMCTBa
reOMETPHUICCKUX (1)I/Il"yp, B YaCTHOCTH YCTBIPEXYT'OJIbHUKOB. PaCCMOTpeHI/Ie STUX MOHIATHUU Kak )IBPI)KGHI/IIZ
TJIOCKOCTH COCTOUTCS B 9 Kitacce.

I'maBa 6. Ilnomanu ¢uryp (14 gacos)
[TonsTHe momEaa MHOTOYTrOJbHHUKA. Ilmomanu mpsIMOYTrONbHHKA, TMapaieorpaMMa, TpeyroJbHHKA,
Tpanenuu. Teopema [Tudaropa.

[lenp: pacmmpuTh W yriayOuUTh TONy4YeHHBIE B 5—6 KilaccaXx TMpeAcTaBlIeHUs oOydarommxcs o0
W3MEpPEHUN M BBIYMCICHUM IUJIOMIAACH; BBHIBECTH (OpPMYJbI IUIOMIA/Ie MPSIMOYroJbHUKA, Mapaljierorpamma,
TPEyroJIbHUKA, TPAMeIuu; J0Ka3aTh OJHY U3 IIIaBHBIX T€OpeM reoMeTpun — Teopemy Iudaropa.

BreiBox ¢dopMyn ans BBIYUCIEHHUS IUIOMIA[EH MNPSMOYTOJbHHUKA, MapajieliorpaMma, TpeyroJbHHKA,
Tpan€uuu OCHOBBIBACTCA Ha JIBYX OCHOBHBLIX CBOMCTBax rmoma)leﬁ, KOTOPBIC IMPHHUMAKOTCA HCXOIAAd U3
HarJSIIHBIX TIPEICTABICHHM, a Takke Ha (opMmyse IUIOMAAM KBajapaTa, 0OOCHOBAHME KOTOPOM HE SIBISETCS
00s13aTEIBHBIM JIJIs1 00YJarOIHUXCSl.



HerpanuimoHHON 171 IIKOIBHOTO Kypca SBJISIETCsl TeopeMa 00 OTHOLIEHHMH IUIOIIAAEN TPeyroibHUKOB,
UMEIOIIUX 110 paBHOMY yriy. OHa 1MO3BOJISET B AaJbHEWUIIEM JaTh MIPOCTOE JI0KA3aTELCTBO MIPU3HAKOB MO100Us
TPEYroJbHUKOB. B 3TOM COCTOMT OJHO W3 MpPEeUMyLIeCTB, OOYCIOBIEHHBIX PAHHUM BBEIECHUEM IOHSITHUSA
wiomanan. JlokasarenbctBo Teopembl lludaropa ocHOBbIBaeTcs Ha CBOWCTBaxX IUIOMAAed W Gopmymnax ams
IUIOINAel KBaapaTa U IpsAMOYrobHUKA. Jloka3bIBaeTCs Takxke TeopeMa, oOparHas teopeme [Iugaropa.

I'naBa 7. [TonoGHbIe Tpeyroiabauky (21 gac)
ITonoGuble TpeyronbHUkH. Ilpu3Haku nonoOust TpeyroibHUKOB. [IpuMeHeHHe nogo0HMs K J10Ka3aTeabCTBY
TEOpEM U pelieHHIo 3a1a4d. CuHyc, KOCUHYC U TAHT€HC OCTPOI0 yIiia MPsIMOYrOJbHOTO TPEYrOJIbHUKA.

Ilenb: BBeCTH MOHATHE MOJOOHBIX TPEYrOJIbHUKOB; PACCMOTPETh INPU3HAKU 11000Us TPEYTrOJbHUKOB U
UX NIPUMEHEHMS]; CLIENaTh MIEPBBIN LIar B OCBOCHUH YYaIllUMUCS TPUTOHOMETPUYECKOTO alapara reOMETPUH.

Omnpenenenne MomoOHBIX TPEYrONBHUKOB JAaeTCs HE HAa OCHOBE NpeoOpa3oBaHUs MOAOOMS, a dYepes
PaBEHCTBO YIJIOB U IIPONOPLHUOHAIBHOCTh CXOJCTBEHHBIX CTOPOH.

[Tpu3Haku 1mMog00Us TPEYrOJbHUKOB IOKA3BIBAIOTCS C TOMOIIBIO TEOPEMbl 00 OTHOIICHWM ILIOMIACH
TPEYrOJIbHUKOB, UMEIOILUX 110 PABHOMY YTIIy.

Ha ocHoBe npu3HakoB 1101001 JOKa3bIBAETCSI TEOPEMA O CPEAHEN JTMHUM TPEYTOJbHUKA, YTBEPKIECHUE O
TOYKE IEPECEYCHHUs] MEJUaH TPEYTOJIbHMKA, a TAK)KE JIBA YTBEPXKIEHUSA O NPONOPLHUOHAIBHBIX OTpE3Kax B
IIPSIMOYTOJIBHOM TpeyrojibHUKe. JlaeTcs mpeacTaBieHUE O METOJE Mo00us B 3a/1a4ax Ha MOCTPOCHHUE.

B 3axnrodeHne TeMbl BBOJATCS 3JIEMEHTBHI TPUTOHOMETPUHM — CHHYC, KOCUHYC M TaHI'€HC OCTPOro yIJa
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

I'naBa 8. OxpyxHOCTH (15 YacoB)

B3anmHoe pacnonoxkeHue npsAMOW M OKpYyKHOCTH. KacartenbHas K OKpPY>KHOCTH, €€ CBOWCTBO M IIPU3HAK.
IlenTpanpHele U BIUCAaHHBIE YIVIbl. YeThIpe 3amedaTeNbHbIE TOYKU TPEYro/ibHMKA. BrnucanHas U onucaHHas
OKPYKHOCTH.

Llenb: pacmMpuTh CBeAE€HUS 00 OKPY)KHOCTH, IOJyYEHHbIE yJallUMHCS B 7 Kjacce; U3Y4YUTh HOBBIE
(baKThl, CBA3aHHBIE C OKPY)KHOCTBIO; TIO3HAKOMHTH OOYYAIOMIMXCS C YETHIPhMS 3aMeYaTelbHBIMH TOYKAMHU
TPEYrOJIbHUKA.

B nanHOM TeMe BBOOUTCSA MHOI'O HOBBIX IIOHSATHUH U PACCMATPHUBAETCS MHOI'O YTBEPKACHUH, CBA3aHHBIX C
OKPY>KHOCTBI0. [[111 X ycBOEHHMS CiaeyeT yAeauTh 00JIbIlIoe BHUMaHUE PELICHUIO 3a/1ay.

VYTBepKIEHUSI O TOYKE IepeceueHusi OUCCEeKTPUC TPEYroJdbHUKAa M TOYKE MEPECeYeHMs] CepelnHHBIX
NEPIEHAUKYIIPOB K CTOPOHAM TPEYyrojbHHUKa BBIBOJSATCS KaK CIEACTBUS U3 TEOPEM O CBOIMCTBAaX OMCCEKTPHUCHI
yrja U CepeIMHHOTO MEePHeHIUKYIsIpa K oTpe3Ky. TeopeMa o Touke nepecedeHts BBICOT TPEYroiabHUKa (MM UX
IIPOJOJKEHHI) JOKA3BIBAETCS C IIOMOILBIO YTBEPKAEHHUS O TOUKE [IEPECEUEHUS CEPEANHHBIX NEPIEHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpYXHOCTSAX, BIMCAHHONH B TPEYrOJIbHUK U OINUCAaHHOW OKOJIO HEro,
paccMaTpUBalOTCs CBOMCTBO CTOPOH OIIMCAHHOI'O YETBIPEXYTOJIBHUKA M CBOWCTBO YIVIOB BIIMCAHHOIO 4Ye-
TBIPEX YT OJIbHUKA.

[ToBTOpenue. Pemenue 3anay. (4 yaca)

Lens: IToBTOpenue, 0600IIEHNEe U cUCTEMaTU3alusl 3HAaHUM, YMEHUI U HaBBIKOB 332 KypC TeoMeTpuu 8

KJ1acca.

9 kJacc
JINYHOCTHEIE:

— HCIONB30BaHUE TPHOOPETCHHBIX 3HAHWW M YMEHUW B MPAKTHYECKOW JCATEIHHOCTH W TOBCEIHEBHOU
KU3HH JUISI MOJCIMPOBAHUS TPAKTUYECKUX CHUTyallud W WCCIICIOBAHMS TIOCTPOCHHBIX MOJEIEH C
WCIIOJIb30BaHUEM allllapaTa TeOMETPUH;

— (opmupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOyYarommuxcs K
CaMOpPa3BUTHUIO M CaMOOOpA30BaHWI0 HAa OCHOBE MOTHBAIlMM K OOYYEHHUIO W TIO3HAHHIO, BBIOOPY
JanbHeWIero oOpa3oBaHus Ha 0aze OPUEHTHPOBKU B Mupe npodeccuii u mpodhecCHOHATBHBIX
MPEATNOYTEHNH, OCO3HAHHOMY TOCTPOEHHUIO WHIMBHAYATHHOW 00pa30BaTEIHHOM TPACKTOPHH C YUETOM
YCTOWUYMBBIX MO3HABATEIbHBIX HHTEPECOB;

— (opmupoBaHHE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKU;

— (opmupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH W MJIAJIIIUMUA B 00pa30oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOU U IPYruX BUAAX JIEATEIbHOCTH;



— yYMEHHE SICHO, TOYHO, TPaMOTHO M3JIaraThb CBOM MBICIIM B YCTHOM M MUCHbMEHHOW pedH, HOHUMATh CMBICII
MOCTaBJIEHHOM 3a/1a4uM, BHICTPAuBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHL;

— KPUTUYHOCTH MBINUICHUA, YMCHUC PACIIO3HABATH JIOTUYCCKU HCKOPPCKTHLIC BLICKA3bIBAHHWA, OTIWYATbH
THIIOTE3Y OT (aKTa;

— KpEaTHBHOCTh MBIIUICHUS, WHUIMATHBY, HaXOAYUBOCTb, AaKTHMBHOCTh IPU PEIICHUU T€OMETPUUYECKUX
3azauy;

— yYMEHHE KOHTPOJIHMPOBATH MPOILECC U Pe3yIbTaT YUeOHOW MAaTEeMaTHUECKON ACATEIbHOCTH;

— CHOCOOHOCTh K SMOIMOHATBHOMY BOCHPHUSTHIO MAaTEMaTHYeCKHX OOBEKTOB, 3a/ady, pEIIeHUH,
paccyXIeHHi.

MeranpeameTHsie:
B 9 kiacce Ha ypokax reoMeTpHH, Kak U Ha BCeX IpeaMeTrax, OyaeT npoaoskeHa padoTa o pa3BUTHIO OCHOB
YUTATENLCKOM KommereHu. OOyyaromuecss OBIAJCIOT YTEHHEM KaK CpPEICTBOM OCYIIECTBICHHUS CBOHMX
JaTbHEHIINX IJIAHOB: MPOAOJDKEHHUs 00pa3oBaHMsA M CaMOOOpa30BaHMs, OCO3HAHHOI'O IUIAHUPOBAHMS CBOETO
aKTyaJbHOTO U MEPCHEKTHBHOTO KPyra YTCHHS.
[Ipy m3yyeHHH reoMeTpuH OOYyYarolIUecs YCOBEPLIEHCTBYIOT IPUOOpETEHHBbIE HABBIKU PabOThI C
uHpopmanueit 1 nonoaHAT ux. OHM CMOTYT paboTaTh C TEKCTaMH, MPeoOpa3OBBIBATE M HWHTEPIPETHPOBATH
COZIEpKALIYIOCS B HUX MH(DOPMAIUIO, B TOM YHCIIE:
— CHCTeMaTH3UpOBaTh, COIMOCTABIATH, AHAIM3MPOBATH, 0000IIATH W WHTEPIPETHPOBATH HH(OPMAIHIO,
COJIEPIKaIIYIOCs B TOTOBBIX MH(OPMALIMOHHBIX 00BEKTAX;

— BBLAEIATH IVIABHYIO M HU30BITOUHYIO MH(OPMAIMIO, BBIOJHATh CMBICIOBOE CBEPTHIBAHUE BbIIEICHHBIX
(akTOB, MBICTICH; TPEACTABIATh HH()OPMAIHIO B CXKATOM CIIOBECHOU (opme (B BHJIE TUIaHA WA TE€3UCOB)
U B HaIJIAJHO-CUMBOJIMYECKOU (opMme (B Bue Tabaul], rpauyeckux CXeM U AMarpamm, KapT MOHATHH
— KOHIIETITyaJIbHBIX JUArpaMM, OTIOPHBIX KOHCIIEKTOB);

— 3aIOJIHATH U JOIOJHATH TaOJIHIIbI, CXEMBbI, JUArPaMMbl, TEKCTHI.

B xoze nzydenus reoMeTpun 00y4aroIuecss yCOBEPIIEHCTBYIOT OIBIT IPOEKTHOU JESATENIbHOCTH, KaK
0co00i1 popmbl yyeOHON paboThI, CIIOCOOCTBYIOIIEH BOCIMTAHUIO CAMOCTOSITEIBHOCTH, WHUIMATHUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHBAlMM U 3(P(PEKTUBHOCTU Y4eOHOM HESITENbHOCTH; B XOJA€ peanu3aluu
MCXOJ/IHOTO 3aMbIClla Ha MPAKTUYECKOM YPOBHE OBJAJICIOT yMEHHEM BBIOMpaTh aJieKBaTHbIE CTOsILEH 3aaaye
CpEICTBa, MPUHUMATh PELICHUs, B TOM YMCJE U B CUTyalusiX HeompejaeaeHHocTH. OHM MoiaydyaT BO3MOXKHOCTh
pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKMX BapHUaHTOB PELICHMH, K MOMCKY HECTAHJApPTHBIX PELICHHH,
MIOMCKY U OCYIIECTBJIEHUIO Hanboiee MPUEMIIEMOT0 PEIICHHUS.

Perynarusneie:

— onpedensimy 11€Nb NEATEILHOCTH HA YPOKE C TOMOIIBIO YUUTENS U CaMOCTOSITEIbHO;

—  YUYHTBCSI COBMECTHO C yUUTeJIeM 0OHApYKUBATh U hopmyauposams yuebnyio npoonemy,

—  YUUTBCS nianuposams y4eOHYIO NesITeIbHOCTh Ha YPOKE;

—  BbICKA3b16aMb CBOIO BEPCHIO, MBITAThCS MpeAsaraTh crnocod e€ mpoBepku (Ha OCHOBE MPOAYKTHUBHBIX
3a/laHuil B y4eOHUKeE);

— paboTas 1Mo MPEUIOKEHHOMY TUIAHY, UCHOIb3068aMb HEOOXOAUMBIE cpencTBa (Y4eOHUK, KOMIBIOTED U
UHCTPYMEHTBHI);

— onpedensimy YCIEUIHOCTh BBHITIOIHEHUS CBOETO 33/IaHUS B TUAJIOTE C YUUTEIEM.

CpenctBoM GOpMUPOBAHUS PETYIATUBHBIX IEHCTBUH CITy>KaT TEXHOJOTHSI MPOOJIEMHOTO JHAliora Ha
oTall€ M3YUCHUA HOBOI'O MaTtepuajla W TCXHOJIOTHMA OLCHHBAHUA O6p&30BaTeJ'IBHBIX )IOCTI/I)KGHI/Iﬁ (y‘-Ie6HBIX
yCHEXOB).

[To3HaBarenbHbIE:
— OpPHEHTHpOBATHCS B CBOEH CHCTEME 3HaHWI: nOHUMamb, YTO HY)XHA JIONIOJHHUTENbHAs WH(OpMAIUs
(3HaHwMsI) 1S peneHns y4eOHOM 3a/1auu B OJIMH IIIar;
— Oenamb MPEABAPUTEIBHBIN 0mOOp NCTOUHUKOB MH(OPMALMH IS PeLIeHnsl ydeOHO! 3a1au;
— J00BIBaTh HOBBIE 3HAHUA: HAXOOUMb HEOOXOIUMYIO HMH(OpMaIMIO, Kak B Y4yeOHHKE, Tak U B
MPEUIOKEHHBIX YUUTENIEM CI0BapsIX, CIIPAaBOYHUKAX M UHTEPHET- pecypcax;



— 1o0bIBaTh HOBBIC 3HAHUS: U36leKamb UHPOPMAILIMIO, TPEJACTABICHHYI0 B pas3HbIX ¢opmax (TEKCT,
TabaMIa, CXeMa, WUTFOCTPAIIHS U JIp.);
— mnepepabaThIBaTh MOIYYEHHYIO0 HHPOPMALIUIO: HabI00ams U 0eaiams CaMOCTOSATEIBHBIE 861600b1.

CpenctBoM (opMHupoBaHUS MO3HABATENIbHBIX JAEUCTBUN CIYXKUT y4yeOHBIH Marepual W 3a/JaHuf
yueOHMKa, 00ECTIEYNBAIOIIUE TIEPBYIO JIMHUIO PA3BUTUS — YMEHUE OOBACHATH MHUD.

KoMmMmyHuKaTUBHEIE!
— JIOHOCHUTH CBOIO MNO3MLHUIO A0 JIPYTUX: 0QhopmIAmb CBOIO MBICIb B YCTHOM M NHUCBMEHHOH peuu (Ha
YPOBHE IIPEUIOKEHUS U HEOOJIBILIOTO TEKCTA);
— CIyWAaTb u NOHUMATh peyub Opyeux,
—  BBIPA3HUTEIBbHO YUMAMb U NEpecKasbléams TEKCT;
— gcmynamb B Oecelly Ha YPOKE U B KHU3HH;
— COBMECTHO 002068apusamucsi O IpaBUiIax OOIEHHs U IOBEJEHUS B IIKOJIE U CIE10BaTh UM;
—  YUUTBCS 6bINOIHAMb PA3TMUHBIC POJIU B IPYIIIE (JIUAEpa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM (GOpMUPOBaHUS KOMMYHHKATHUBHBIX JICHCTBUH CIy’)KaT TEXHOJOTHS TPOOIIEMHOTO
nuanora (mooyXIamuid U MOABOASIINNA AUAJIOT), TEXHOJIOTHUS TPOAYKTUBHOTO YTEHUSI U OpraHu3alus paboTsl
B MaJIbIX TPYyIITIax.

[IpenmerHsie:
Tema VYyamuecs Haydarcs Yyamumecs oJry4yaT
BO3MOKHOCTh
Bexmoput — 0003Hauamo u U300paxcamsb eKMopbl, — oenadems
— u306pascamsv 8eKmMop, pasHvlli OAHHOMY, BEKMOPHBIM
— cmpoumv 6eKmop, pasHulli cymMme O08YX BeKMOpOs8, UCNONb3)sL Memooom ons
npasuia  MpeyeoibHUKa, — NapaiienocpamMmd, — Qopmyauposams pewienust  3a0a4  Ha
3AKOHbL CNLOJICEH U, gblvuciernue u
— cmpoumv CyMMY — HECKOAbKUX 6EKMOp08, UCHONb3VA NPAGUIO dokasamenbemeo;
MHO20)20/IbHUKA,
— CmMpoumv 8eKmMOp, PAGHblL PA3ZHOCMU O08YX 6EKMOpOo8, 08YMsS | — npubpecmu onelm
CnocobamiL. 6bINOTHEHUS
— pewamv 2eomempuuecKue 3a0ayil UCHONb308AHUE  ANOPUMMA NPOEKmMos.
8bIPAdICEHUS Uepe3 OaHHble BeKMOPbl, UCNONb3YS NPAGUILA CLONHCEHUS,
BLIYUMAHUSA U YMHOICEHUS 6EKMOPA HA YUCTO.
— pewamsv npocmeliuiue 2eomempuyecKue 3a0ady, ONUpasch Ha
U3y4eHHbvle CEOUCMBA BEKMOPO8,
—  Haxooumwv CpeoHIo TUHUIO mpaneyuu no 3a0aHHbLIM OCHOBAHUSM.
B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
—  UCnob308amb  8eKMOpbL O peuleHus HNpocmeuwux 3a0ay Ha
onpeoeneHue CKoOpoCmu OMHOCUMENbHO20 O8UNCEHUS.
Memoo — omnepuposamv Ha 06A30860M YPOGHE NOHAMUAMU.  KOOPOUHAMbL |— 061a0emb
KOOpOuHam 6eKkmopa,  KOOpOUHAMbl ~ CYMMbl U PA3HOCMU  BEKMOPO8, KOOPOUHAMHBIM
npou3ee0eHUsi BeKMopa Ha YUCO; Memooom  peuieHus
—  GbIYUCAAMb  KOOPOUHAMbL  8eKMOpd, KOOPOUHAMbL  CYMMbl U 3a0a4 Ha 6bl4UCTIeHUe
PA3HOCMU  8eKMOPOS, KOOPOUHAMbI NPOU3BEOEHUs. 6EeKMOpA Ha u 0oKazamenbcmeo;
Yucno; — npuobpecmu  onvim
—  LIYUCTAMb Y2O0Jl MeNCOY BEKMOpamu, UCNOIb306AHUS
—  BbIUUCTAMb CKANAPHOE NPOU3BEOeHUE BEKIMOPO8; KomneiomepHblx
—  BBLIYUCTAMb  PACCMOAHUE  MEHCOY MmouKamu no  U3BECMHLIM npocpamm ons
KOOpOUHAMAM, ananusa 4aCMHbBIX
—  BLIUUCTAMb KOOPOUHAMbL CePeOUHbl OMPE3KA; cryuaes  63auUMHOCO
PACNON0JICEHUS




—  cocmasnsamy ypasHenue OKpPYy*CHOCMU, 3HAS KOOPOUHAMbL YeHMPA U
MOUKU — OKPYICHOCMU, ~ COCMAGIAMb  YPAGHEHUEe  NPAMOU N0
KOOPOUHAMAam 08yx ee mouex;

—  pewams npocmetiuiue 3a0a4u MemoooM KOOPOUHAM

OKpYJHCHOCMmEl u
NPAMbIX,

npuobpecmu  onvim
8bINOIHEHUS
NpoOeKmos

Coomnowenu |—  onepuposame na 6a3060M YPOGHE NOHAMUAMU: CUHYCA, KOCUHYCA U BLIYUCTAMYL  NAOWAOU
A MedHcoy maneenca y2noa, Queyp,
CMOPOHAMU U | —  ppuMeHsimb  OCHO6HOE MPUSOHOMEMPUYECKoe MOodCOecmso npu COCMasieHHblX us
yenamu peuleHuy  3a0a4 HA HAXONHCOeHUe OOHOU MPUSOHOMEMPUUECKOU 08yx u bonee
mpey2olibHUK @yukyuu uepes opyeyio, NPAMOY20/IbHUKOS,
a. Cranapnoe |- yzobpascamos yeon mexcdy GeKmopamiu, 6blMUCIAMb — CKAIAPHOE napanienocpammos,
npouseederu npoussedeHue 6eKmopos, mpey2o/ibHUKOS,
€ 6EKMOpPO6 | —  yaxooume  yeavl  MedxcOy — GeKMOpAMU,  UCHONb3YA — (POPMYILY Kpyea u cekmopa,
CKAISIPHO20 NPOU38e0eHUs 8 KOOPOUHAMAX, BBLUUCIAMb  NAOWAOU
—  NpUMeHAmMb meopemy CUHYCO8, meopemy KOCUHYCO8, MHO20)20NTbHUKOS,
—  npuMeHsmb Gopmyny niowaou mpey2oibHuKd, UCnonb3ys
—  pewams npocmetiuiue 3a0auu HA HAXONCOCHUE CMOPOH U Y208 omrouterun
NPOU3BONILHO20 MPEY2ONbHUKA pasnosenuxocmu U
B nosceounesnoii soicuznu u npu uzyyeHuu opyeux npeomemos: pasnococmasiennocm
—  UCNONb308amb 6eKMOpbl O/l peuwlenus 3a0ad Ha O8UdCeHUue U s
Oeticmeue cul NpuMenne
aneebpaudeckuil u
MPULOHOMEMPUUECKU
U mamepuanr  npu
peutenuu  3a0ay  Ha
8blUUCTEHUE
niowaoeti
MHO20Y20/IbHUKO8;
npuobpecmu  onvim
npuMeHeHUs
ancebpauieckozo U
MPULOHOMEMPUUECKO
20 annapama  npu
peuteHuu
2eoMempuieckKux
3a0ay
Hnuna — onepuposamv Ha 0A3060M YPOGHE NOHAMUAMU NPABUTLHOZO 661600UMb  hopmyny
OKDYHCHOCMU MHO20Y20/IbHUKA, OJIsl BbIYUCTIeHUs Y2d
U nIowaos — npumensms Gopmyny Ona GvluucleHuss yena NpasuibHO20 N- npasuibHo2co n-
Kpyea V2OnbHUKA. Y2OnbHUKA u

—  npumeHamv  Qopmyavl  NIOWAOU,  CMOPOHbL  NPABUTLHO20
MHO20Y20/IbHUKA, paouyca 6NUCAHHOU U ONUCAHHOU OKPYHCHOCMU,

—  npumeHamb  POpMYIbL ONUHbL OKPYHCHOCMU, OVeU OKPYICHOCMU,
nAOWAoU Kpyea u Kpy208020 CeKmopad.

—  UCNONb308amb CEOUCMEA USMEPEHUs OJIUH, V2ll08 NPU peueHuY 3a0ay
Ha Haxodcoenue ONIUHbL OMpe3Kd, 2padyCHOU Mepbl yeld;

—  LIYUCAAMb NAOWAOU MPEY2ONbHUKOS, NPAMOY2O0IbHUKOS, mMpaneyul,
KpY208 U CeKmopos,

—  BLIYUCTAMb OJIUHY OKPYHCHOCIU U OTUHY OV2U OKPYHCHOCTU,

—  BbLIYUCHAMb  ONUHbL JTUHEUHbIX JJIeMEeHmo8 @ueyp u ux yenvl,
UCNONb3YA U3VUEHHbLE DOPMYTIbL.

B nosceounesnoii orcusnu u npu uzyyeHuu Opyeux npeomemos.

npumeHsmo ~ ee 8
npoyecce  peulenusl
3a0atv,

npo8oouUms
00KazamenbCcmed
meopem 0 popmyne
niowaou,  CMopoHbl
npaBUIbHO20
MHO20Y20/IbHUKA,
paouyca 6nucaHHou u
ONUCAHHOU
OKpYIAHCHOCMU u
crneocmaeuil us




peuwamsv  npakmudecKue 30@61'{1/{, C6s3AHHbIE C  HAXONHCOEeHUeM
ceomenmpudecKux 6ejiu4uH.

meopem u nPUMeHsIMb
ux npu  peuieHuu
3a0ady,

—  pewamvb 3a0auu Ha
00KA3amenbcmeo ¢

UCNOIb308AHUEM
dopmyn ONUHDL
OKPYIHCHOCIU u
ONuHbl oyeu
OKpYJICHOCIU,

Gdopmyn  naowadetl
duzyp.

Heudicenust — onepuposamv Ha 0a3080M YpPOSHEe NOHAMUAMU OMOOPAdNCEHUs |— NPUMEHAMb C8OUCMEA
NIIOCKOCIMU HA ce0sl U O8UIHCEHUS, 08UICEH S npu
— onepuposamv Ha 06a30860M  YpOGHE NOHAMUAMU  OCE80U U pewenuu 3a0ad,
YEHMPANbHOU CUMMEMPUU, NAPATIEeNTbHO20 NePEeHOCca, NOBOPOma, —  NpuMeHsAmb NOHAMUSL:
—  pacno3uasams 8UObI 0BUICEHULI, oceeast u
—  8bINOJIHAMbG NOCMPOEHUE OBUNCEHUL C NOMOUBIO YUPKVIA U JTUHEUKU, YEHRMPAnlbHAaA
ocyuecmenisims npeodopasosanue gueyp, CuUmMmempus,
—  pacnosHasamv N0 UepmedNcam, OCyujeCmeisims npeoopazo6amusl napannenbHblil
Queyp ¢ nomowwro ocesol U YEeHMPAIbHOU CUMMempUu, nepexnoc u nosopom 6
napaiienbHo2o nepeHoca U N0gopoma. pewienuu 3a0a4
Hauanonsie |~ PACNO3HABAMb HA Yepmedicax, PUCYHKAX, MOOENAX U 8 OKpYHCarowem |— BblYUCTAmMb  00bEMbL
ceedenus. U3 Mupe niocKue u npoCmpanHcmeeHHvle ceomempuyeckue guaypul; NPOCMPAHCMEEHHbIX
cmepeomemp |~ Pacnostasamo paseépmku Kyba, npamoy20bHo20 napaiieienuneod, 2eomempuiecKux
uu NPABUILHOU NUPAMUObL, YUTUHOPA U KOHYCA; duayp,
— omnpedensamv no JUHEUHbIM PAsMepam pazeepmKu Gueypuol TuHetiHble COCMABJIEHHbIX us
paszmepol camoii qbueypbl u Ha060p0m; npAMOYeOJ1bHblX
—  8bIYUCTAMb 00BbEM NPAMOY20IbHO20 NApaNleslenuneod. napaienentnedos;

—  yenmyoums u paseumo
npeocmasieHus 0
NPOCMPAHCMEEHHBIX
2eoMempudecKux
Quzypax;

—  NpuMeHsmv NOHAMUE
paseépmku ons
6bINOTHEHUS
NPAaKmu4ecKux
pacuémos.

06 axcuomax Honyuumo bonee

ceomempuu 2nybokoe npedcmasienue
0  cucmeme  aKCUOM
naaHuMempuy u
AKCUOMAMUYECKOM
Memooe

Ilosmopenue |— npumensmo npu pewienuu 3a0a4 OCHOBHbIE COOMHOWICHUS MENHCOY CMOPOHAMU U Yelamu

Kypca NPAMOY20JIbHO20 U NPOUZEOTLHO20 MPEY2OTbHUKA,

NAAHUMEMPU | —  ppuMeHAmb QOPMYIbl NIOWAOU MPey20TbHUKA.

u _

peutamob mpey20JlbHUKU C NOMOULbIO meopem CUH)YCO8 U KOCUHYCO86,

NPUMEHANb NPUSHAKU paseHcmea mpeyco0JlbHUKO68 NpU peuleHuu ceomempuiecKux S’GC)GV,




—  NpUMeHAMb NPUHAKU NOO0OUsL MPEY2OIbHUKO8 NPU PeUleHUU 2e0MempuieckKux 3a0ad,

— onpedensimb 6UObL HEMBIPEX)20TIbHUKOG U UX CBOLCEA,

—  UCNOAB308aMb hOpMYIbL NIOWAOel PUSYP Ol HAXOHCOCHUST UX NIOWAOU,

—  GLINONHAMb Yepmedc No YCI0BUID 3a0ayu, pewams npocmetiwiue 3a0auu no meme
« YemuipexyzonoHukuy

—  UCNONIb306AMb  CBOUCMBO CMOPOH UemblPexy2olbHUKA, ONUCAHHO2O OKOJO OKPYICHOCHU,
CBOLICMBO Y208 BNUCAHHO20 YeMbIPeX)y20IbHUKA NPU PeUeHUU 3a0ady,

—  UCNONB306aNMb POPMYIbL QUL OKPYHCHOCTIU U OYeU, NIOWAOU KPYead U CeKmMopa npu peueHuu
3a0ady,
—  pewamv 2eomempuyeckue 3a0ayu, ORUPASACL HA CEOUCMEA KACAMENbHbIX K OKPYICHOCMIU,
nPUMeHsIsE OONOIHUMEbHbIE NOCIPOCHUS, AI2eOPAUYECKULL U MPULOHOMEMPULECKUTl annapam,

—  Npo80OUMb onepayuu Hao 6eKMOPamu, 8bIYUCTAMYb OIUHY U KOOPOUHAMbL BEKMOPA, Y20 MEHCOY
gexmopamu,

—  pacno3nasams ypasHeHUs OKPYICHOCMeEl U NPAMOL, YMemsb UX UCNOb308AMb,
UCNONb306aMb NPUOOPEemeHHble 3HAHUSA U YMEHUs 8 NPAKMUYEcKol 0esamenbHOCmuU O/l peluleHus
AKMUYeCcKUx 3a0ay, C8A3AHHBIX C HAXOHCOCHUEM 2eOMEMPUYECKUX 8e/IUUUH

IIITAHUPYEMBIE OBPA3OBATEJIbHBIE PE3VYJIbTATDHI

JIM4HOCTHBIE:

— HCIIOJNB30BaHUE TPHOOPETCHHBIX 3HAHUW M YMEHUU B MPAKTHYECKOW IEATEIBHOCTH W TOBCEIHEBHOM
KU3HH JUISI MOJCIMPOBAHUS TPAKTUYECKUX CHUTyallMd W HCCIENOBAHUS TOCTPOSHHBIX MOJENEH C
HCII0JIb30BaHUEM aIllapaTa FeOMETPUH;

— ($OpMHUPOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K yYYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOIIHUXCS K
CaMOpPAa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE MOTHBALMK K OOYyYEHHIO W TO3HAHHIO, BBIOOPY
nanbHenero oOpa3oBaHus Ha 0a3e OpPUEHTHPOBKU B Mupe mpodeccuii u mpodheccuoHaTbHBIX
MPEANOYTEHNH, OCO3HAHHOMY MOCTPOEHUI0 MHIWBHUAYaIbHON 00pa3oBaTeIbHON TPAGKTOPUHU C YUETOM
YCTOWYMBBIX MO3HABATEIbHBIX HHTEPECOB;

— (opmupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

— (opmupoBaHrE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYAHHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMM W MIJIQJIIIUMUA B OOpa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOMW, Y4eOHO-HCCIeI0BaTEIbCKOM,
TBOPYECKOH M IPYTUX BUJAX JIESITEIBHOCTH;

— yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW M MMCbMEHHOW peud, TOHUMATh CMBICI
MOCTABJICHHOM 3a]]a4M, BHICTPAUBATh apTyMEHTAIIUIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;

— KPUTUYHOCTh MBIIUICHUS, YMEHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA, OTJIMYATH
TUNOTE3Y OT aKTa;

— KpEaTUBHOCTh MBIIUICHUS, UHUIIMATUBY, HAXOJYMBOCTh, AKTUBHOCTH MPH PEIICHUH TECOMETPUUECKHUX
3ajad;

— yMEHHE KOHTPOJIMUPOBATH MPOIIECC U Pe3yNbTaT yueOHOW MAaTEeMAaTUYECKON JIeATENbHOCTH;

— CHOCOOHOCTh K OSMOIMOHATBHOMY BOCHPHUSTHIO MAaTeMaTHYeCKHX OOBEKTOB, 3aJad, pEeIIeHUH,
pacCyKJIeHHM.

MeTtanpenmeTHble:

B 8 kmacce Ha ypokax reoMeTpHH, Kak M Ha BCeX TNpeaMerax, OymeT mpojoibkeHa paboTa 1o
Pa3BUTHUIO OCHOB YWTATENbCKOW KomreTeHIH. OOydJaromuecs OBJQJCIOT UYTEHUEM KaK  CpPeICTBOM
OCYIIECTBIICHHUSI CBOMX NAbHEHINX TUTAHOB: TPOJOIDKEHUST 00pa30BaHUS M caMOOOpa3oBaHWs, OCO3HAHHOTO
TUTAHUPOBAHUS CBOETO aKTYyaJIbHOTO M MEPCIIEKTUBHOTO KPYyra YTCHHSI.

[Ipn n3ydeHHH reoMeTpuM 00ydaroIlMecs YCOBEPIIEHCTBYIOT NMPUOOPETEHHbIE HABBIKM PabOTHI C
uHpopmanuedt 1 monodHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH, MPEOOPa3OBBIBATH M HWHTEPIPETUPOBATH
CoJIepKaIIyrocs B HUX HH(POPMAIIHIO, B TOM YHCJIE:

— CHCTEMaTU3HMpOBaTh, COMOCTABISITH, AHAIU3UPOBATh, 0000IIATH W HHTEPIPETUPOBATH HH(POPMAIIHIO,
COJIepKaIIyoCs B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;




BBIJICJIATH TJABHYIO M W30BITOYHYIO HH(OPMAIUIO, BBHIMOIHATH CMBICIOBOE CBEPTHIBAHHE BBIJCICHHBIX
(hakTOB, MBICIICH; TIPEJICTABIIATh HH(DOPMAITHIO B CXKATOM CIOBECHOU (hopme (B BUE TJIaHA WU TE3UCOB)
U B HarJIAIHO-CUMBOJIMYECKOU (opme (B Bue TaOMUI], rpa)uuecKux CXeM U AMarpamMm, KapT MOHSATHH
— KOHIICTITYyaJIbHBIX JHarpaMM, OTIOPHBIX KOHCIIEKTOB);

3aIlOJIHATH U JOIIOJIHATH Ta6JII/II_[BI, CXCMbI, JUuarpaMmbl, TCKCTHI.

B XO0J€ U3YUYCHU IrCOMETPHUN 06yqa101unecx YCOBEPIICHCTBYIOT OIIBIT HpoeKTHOfI JCATCIbHOCTHU, KaK

ocoboii popmbl yueOHOUW pabOTHI, CIOCOOCTBYIOIICH BOCIHMTAHUIO CAMOCTOSTEIBHOCTH, WHHUIIMATHBHOCTH,
OTBETCTBCHHOCTH, TMOBBIIICHHIO MOTHBAMH W 3()(PEKTHBHOCTH YJIEOHOH AEATEIBHOCTH; B XOJC pean3aiuu
HUCXOJHOI'0 3aMbICiIa Ha HNPAKTHYCCKOM YPOBHC OBJIAACHOT YMCHHUEM BBIGI/IpaTL AICKBATHBIC CTOS'IH_[eﬁ 3a1a4dc
CpeICTBa, MPUHUMATh PEIICHUS, B TOM YHCJIC U B CUTyalUsX HeomnpeaeaeHHocTH. OHU MoydaT BO3MOKHOCTh
pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKMX BapUaHTOB PEIICHHI, K MOMCKY HECTAHJApPTHBIX PEIICHUM,
MOMCKY M OCYILIECTBJICHUIO HAU0O0JICe MPUEMIICMOTO PEIICHHUSI.

Pel"y.]'IfITI/IBHBIei

onpeoenamys 1elb IEATEIIbHOCTU Ha YPOKE C IIOMOLIBIO YUUTENS U CAMOCTOSITENIBHO;

YUUTHCS COBMECTHO C yUHTENIEM OOHAPYKUBATh U hopmyauposams yueOnyio npooiemy,

YUUTBCS nIaHUuposams y4eOHYIO AeATeNbHOCTb Ha YPOKE;

8bICKA3b16AMb CBOIO BEPCHIO, MBITATHCS IPEAIaraTth Crocod e€ mpoBepkH (Ha OCHOBE NPOAYKTHBHBIX
3aJlaHui B y4eOHHUKE);

pa0oTasi 1o IpPeJIOKEHHOMY IUIaHy, UCHOIb306amb HEOOX0AUMBIE CpelICcTBa (Y4eOHMK, KOMIIBIOTED U
UHCTPYMEHTBHI);

onpeodenams YCHEIHOCTh BBIIOJIHEHHSI CBOETO 33JaHUs B AUAJIOTE C YUUTEIIEM.

Cpenctom GOpMHUPOBAHUS PETYIATUBHBIX JCHCTBUN CIY>KAT TEXHOJOTHS MPOOJIEMHOTO JIhaJioTa Ha

JTare W3Yy4YeHUs HOBOTO MaTepHalla U TEXHOJIOTHS OLICHUBAHHs 00pa30BaTEIbHBIX TOCTHIKCHUHN (Y4eOHBIX
YCIIEXOB).

ITo3HaBarenbHbIE:
OpPHEHTHUPOBAThCSI B CBOCW CHCTEME 3HAHWUU: HOHUMAMb, 9TO HYXKHA JOMOJHHUTEIbHAass WHGOpMAanus
(3HaHwUs) 1S peleHus yueOHOM 3a/1auu B OJIMH IIIar;
oenamp NPeIBAPUTENbHBIN 0mMOOp NCTOYHUKOB UH(POPMALIUY JUTsL pellieHus yueOHOM 3a1aun;
JI00BIBaTh HOBBIE 3HAHUS: HAX0OUMb HEOOXOJUMYIO HH(pOpManuio, Kak B YydeOHHMKe, TaKk U B
MPEUIOKEHHBIX YUUTENEM CI0BapsX, CIIPaBOYHUKAX U UHTEPHET- pecypcax;
NoObIBaTh HOBBIE 3HAHUS: U361eKams NH(GOPMALIMIO, TPEJCTABIEHHYI0 B pa3HbBIX (opmax (TeKcT,
TalaMIa, CXeMa, WJUTFOCTPALIHS U JIp.);
nepepabaTbIBaTh MOJYYECHHYIO HHPOPMALIUIO: HaO.1100amb U 0elamsb CaMOCTOSITENIbHBIE 8b1800L.

CpeI[CTBOM CI)OpMI/IpOBaHI/IH MMO3HaBaTENIbHBIX JICHCTBUI CIIYKUT yqe6H51171 MaTrepual U 3aJaHUusd

yueOHUKa, 00eCIIeUrBaOIINE IEPBYIO JIMHHUIO PAa3BUTHSI — yMEHUE OOBSACHATH MUP.

KommyHuKaTHBHBIE!

JIOHOCHUTHh CBOIO TIO3UIUIO JI0 JPYTUX: 0(hOpMIsmb CBOIO MBICIIP B YCTHOM M TMHCHBMEHHOW peun (Ha
YPOBHE MPEAJIOKESHUS UITH HEOOIBIIIOTO TEKCTa);

CIIyIIATh ¢ TIOHUMATh peub Opyeux;

BBIPA3UTENBHO YUmams U nepeckazvléams TEKCT;

eécmynams B 0ecelly Ha YPOKe U B KHU3HU;

COBMECTHO 00208apusamucsi O IpaBUilaX 0OIIEHUS U TIOBECHUS B ILIKOJIE U CIIEI0OBaTh UM;

YUUTBCS 8bINOIHAMS PA3TIMUHBIE PO B TpyIIE (JuAepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM (GOpMHUPOBAaHHMS KOMMYHHKATHBHBIX JICMCTBUUM CIIy)KaT TEXHOJIOTHS MPOOJIEMHOTO JHUaiora
(MOOY»XHaroIui ¥ TOBOASIINN TUAJIOT), TEXHOJOTHS MPOJYKTUBHOTO YTEHUS M OpTaHU3aIus padOThl B MaIbIX

rpynmnax.

IMPEAMETHBIE PE3YJIBTATBI
7 xnacc
- PacriosHaBaTh M3ydeHHbIE TeOMETPpUUECKHE (DUTYPBI, ONIPENEIATh UX B3aMMHOE PACIOIOKEHHUE, N300pakaTh



reoMerpuueckue (Urypbl; BBIMOJIHATH YEPTEXKHU IO YCIOBHUIO 3adayd. M3MmepsATh JHMHEWHbIE U YIJIOBbIE
BEeNMYMHBL. Peliarek 3a1aun Ha BBIYHUCIICHUE JUIMH OTPE3KOB M BEJIMUKH YTJIOB.

- Jenate rpyOyi0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJIHMYMH IPEJIMETOB B PEATbHOM JKU3HU, Pa3MEpOB
MPUPOIHBIX 00BEKTOB. PazmuuaTh pa3mMepsl 3TUX 00BEKTOB IO MOPSIKY BEIIMYUHBI.

- CTpOUTh YEPTEKU K T€OMETPUUECKUM 3a]1a4aM.

- ITlonb3oBaThCs NpHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOJb30BaTh MPHU3HAKM U  CBOWCTBA
paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUU 33]1au.

- [IpoBOAUTH JIOTHYECKUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

- llomp3oBaThCs MNpU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYIOJbHHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4.

- OnpenensTh NapauIeTLHOCTD MPSMBIX C TTIOMOIIBIO YIIIOB, KOTOPBIE 00pa3zyeT ¢ HuMHu cekyias. Onpeaensits
NapaJyIEIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSMOW O TOYEK APYrou
IPSIMOM.

- Pemratp 3a1aun Ha kiieTyaToi Oymare.

- [IpoBOIMTH BBHIYHCIICHUS M HAXOJAUTh YUCIIOBbIC H OYKBEHHBIC 3HAYCHHUS YTJIOB B TEOMETPHUUECKHX 33][a4ax C
UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJIbHHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH
MEPECCUCHHH JIBYX MapalyICIbHBIX MPSAMBIX CEeKyIleh. Permars mpakTuyeckue 3a/1aqyu Ha HaXOXIACHUE YTJIOB.

- Bnaymets moHATHEM T€OMETPUYECKOT0 MECTa TOYEeK. YMETh ONPEAENsATh OUCCEKTPUCY yIila M CepeIuHHBIN
NEPHEHANKYIISP K OTPE3KY KaK TeOMETPUUYECKUE MECTa TOUCK.

- ®opMynupoOBaTh ONPEHCICHHUS OKPYKHOCTH M Kpyra, XOpJbl U JuaMeTpa OKPYKHOCTH, IOJIb30BAaThCA UX
CBOMCTBaMH. Y METh NMPUMEHSATH 3TH CBOMCTBA MIPU PEIICHUU 3a/1a4.

- Biagerp nOHATHEM ONHMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY)KHOCTH, YMETh HaxoOJUThb €€ LEHTP.
[Tonp3oBatbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHHUKA MEPECEKAlOTCs B OJIHOM TOYKE, U O
TOM, YTO CEPEIMHHbIC IEPIEHAUKYIIAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJTHON TOUKE.

- Brnagerp moOHSATHEM KacaTeNbHOM K OKPY)KHOCTH, TIIOJB30BAThCSl TEOPEMOM O MEPHEHIUKYISIPHOCTH
KacaTeJlbHOM U pajnyca, Ipo BEAEHHOIO K TOUKE KACAHMUSI.

- [Tonp30BaThCs MPOCTEUIITUMU TEOMETPUUECKUMH HEPABEHCTBA MU, TOHUMATh UX MPAKTUUECKUI CMBIC]I.

- [IpoBOANTH OCHOBHBIE TEOMETPUUYECKUE ITOCTPOCHHUSI C IIOMOIIBIO HUPKYJIS U JIMHEUKH.

8 xIracc
- Pacnio3snaBaTth OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX DJEMEHTHI, MOJIb30BATHCSI WX CBONCTBAMHU MIPHU
PELICHNH T€OMETPUUECKUX 3a1ad.
- [IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUsI METMaH TPEYroJibHUKA (IIEHTPa MaccC) B PEIICHUH 3a/1a4.
- Brnagers moHsiTUEM CpedHEN JMHUU TPEYroJbHUKA W Tpaneluu, MPUMEHSATh MX CBOMCTBA MpPH PEIICHUU
T€OMETPUUYECKHX 3a/1au.
- [Tonb3oBaThCst Teopemoit Paseca U TEOPEMOIl O MPONOPLUOHATBHBIX OTPE3KAX, IPUMEHSAThH UX JJIS PEIICHUS
MPaKTUYECKUX 3a]1a4.
- [IpuMeHsTh MpU3HAKK TOA00HS TPEYTrOJbHUKOB B PEIICHUN T€OMETPHUIECKHIX 33]1a4.
- [Tons3oBatbes Teopemoit [udaropa st pemeHrs reoMeTpUIeCKUX U MPAKTUYECKUX 3a/1a4.
- CTpOUTh MAaTEMATUUYECKYIO MOJENb B MPAKTUYECKUX 3aJlayaxX, CaMOCTOSITENIbHO JelaTh YePTEX U HAXOAUTh
COOTBETCTBYIOIIUE JTUHEI.

- Bnagets noHsATUSMU CHHYCa, KOCHHYCA U TAHT€HCA OCTPOrO yria MpsSMOYToJbHOTO TPEYroJbHUKA.

- [Tosb30BaThCs 3TUMU MOHATUS MU JIJIS1 PELIECHUS IPAaKTUYECKUX 3a]1a4.

- Bbruncasats (pa3nuuyHbIMH crioco0aMu) IUIOLIa/b TPEYroJibHUKA W IUIOMAAM MHOTOYTOJBHBIX (QUTyp
(TOJIB3YSCh, T7Ie HEOOXOUMO, KAIBKYIIATOPOM).

- [IpumeHsTh MoTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

- BnageTs NOHATHSMM BOMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJb30BAaTh TEOPEMBI O BIIMCAHHBIX yIiax, yriax
MEXly XOpJaMH (CEKYIIMMH) U yIiie MeX/1y KacaTeIbHON U XOpAOH IIpU PEellIEeHUU T€OMETPUUYECKUX 3a/1ad.

- Bnaserp NOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA
IIPU pEIIeHUH 3ajay.

- IIpuMeHATh MONy4YEeHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENM IS 3a/1ad pPeaJbHOU
YKU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIUMCIICHHSI C TPUMEHEHUEM M0100UsI U TPUTOHOMETPHH (IIOJIB3YSCh,
r7ie He0OXO0IMMO, KaJIbKYJIITOPOM).



9 knacc
- 3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPHIX YTJIOB, HAXOIUTh C MX TOMOINBIO PAa3IMYHBIC IIIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJIbHUKA («pEelIeHHE MPSIMOYTOJIbHBIX TPEYrojdbHUKOBY»). Haxoaute (c momolibio
KaJIbKYJIATOPA) JJIUHBI U YTJIBI 1711 HETAOTMYHBIX 3HAYCHHM.
- [lonb3oBarbest popmynamu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUECKUM TOKJIECTBOM JUIS HAXOXKACHUS
COOTHOIIIEHUH MEKy TPUTOHOMETPHUECKUMHU BEITMYNHAMHU.
- Hcnonp3oBaTh TEOpeMbl CUHYCOB M KOCHHYCOB JUISl HAXOXJCHUS DPA3JIMYHBIX 3JIEMEHTOB TPEYrojibHUKA
(«petieHue TPEYroJbHUKOBY), TPUMEHSTh UX MPU PEIICHUU T€OMETPUICCKIX 33]1a4.
- Bnagets nonstusiMu npeoOpa3zoBaHus MOA00HUS, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX UTYD.
- [lonb3oBaThCs CBOMCTBAMU MOA00MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JAJIUHBI U HAXOAUTh YIIIBI Y
no100HbBIX uryp. [IpuMeHsITh CBOMCTBA MMOAO0WS B MPAKTUYSCKUX 3a/1a4ax.
- YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.
- [Tonp30BaThCst TEOpEMaMu O MIPOU3BEACHUH OTPE3KOB XOPJI, O TIPOU3BEICHUHN OTPE3KOB CEKYIINX, O KBaapaTe
KacaTeJbHOM.
- [Tonp30BaTHCS BEKTOpPAMH, IOHUMATh UX TE€OMETPUICCKUN U (DU3HUECKUN CMBICI, TPUMEHSTH X B PEIICHUH
FEOMETPUUECKUX U (PU3NUECKHX 3a]1a4.
- [IpuMeHsTh CKaJIIpPHOE TTPOU3BEICHNE BEKTOPOB TSI HAXOXICHUS JUTMH U YTJIOB.
- Ilonmp30BaThCs METOAOM KOOPAWHAT HAa IUIOCKOCTH, NPUMEHSATH €ro B PEIIEHWH TEeOMETPHUYECKUX U
MPAKTUYECKHX 3a7ad.
- Bnagers moHATHSIMH TPAaBHIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI Ty OKPY>KHOCTH U
paaHHON MEpHI yTila, YMETh BRIYUCIIATH IO KPyra U €ro 4acTei.
- [IpuMeHsATh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.
- HaxomuTh ocu (WK IICHTPBI) CUMMETPUN (QUTYD, TPUMEHSTH IBHYKESHUS TUNIOCKOCTH B MTPOCTEHIIINX CITydasX.
- [IpuMeHsATh MONMy4YEeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHEe MOJENH JS 3a/ay peaabHOM
KU3HA W TPOBOJUTH COOTBETCTBYIOIIWE BBIYHUCICHHUS C MPUMECHCHHEM IIOJ00MS U TPUTOHOMETPUUYCCKUX
byHKIH (110JIB3YACH, T1Ie HEOOXOANMO, KATbKYISITOPOM).

TEMATUYECKOE INTAHMTPOBAHUE

7 Kj1acc
Kost-Bo Camocroste | KoHTpoib
No TEMA JIbHBIE HbIE Tectsr
4acoB
paboThI paboThI
1. | HauanpHbIe reOMETpUUECKUE CBEACHUSI. 13 1 1 -
2. | TpeyronpHuku 17 4 1 -
3. | [TapannenbHble IpsIMbIE 13 2 1 2
n CooTHOIIEHHE MEX/1y CTOPOHAMH U yIJIaMH 18 3 5 !
TpEYroJIbHUKa
5. | [loBropenue. 9 - - 1
Hroro: 70 10 5 4
8 Kiacc
Ne Tema Kon-Bo Konunuectso
/1 4acoB KOHTPOJIbHBIX PaboT
1 | IToBTOpeHue Kypca reomeTpun 7 Kiacca 2
2 | YeTbIpEXyroJbHUKU 14 1
3 [Tnomanu duryp 14 1
4 | [logoGHBIE TPEYTONHHUKH 21 2




5 | OkpyXHOCTb 15 1
9 | UtoroBoe moBTOpeHUE 4
Uto 70 5
ro
9 kiacc
Ne n/mn Tema Kon-Bo
4acoB
1 [ToBTOpEHME Kypca reoMeTpun 8 Kiacca 2
2 Bekropsr 9
3 Meroxa KoopArHAT 10
4 CooTHoIIEHNs MEX 1y CTOPOHAMU U YIJlaMU TpeyrojibHuKa. CKalspHoe 14
MIPOU3BE/ICHNE BEKTOPOB
5) JlirHa OKpY>KHOCTHU U ILJIOIIAb Kpyra 11
6 JIBrOKeHUS 7
7 HavanbHble cBeleHUS U3 CTEPEOMETPUHN 4
8 OO0 akcmoMax reoMeTpuu 1
9 HroroBoe moBTOpeHME 10
Hroro 68

Kpurepun 1 HOpMbI OLIEHKH 3HAHUI, YMEHHUI 1 HABBIKOB 00yUYarOIIUXCS

Pexomenoayuu no oyenxe 3nanuil, ymeHutl U HABbLIKOB YUAWUXCSA NO MaAmMeMamuxe.
Ornupasich Ha ATH PEKOMEH/IAINH, YIUTEIb OIEHUBAET 3HAHUS, YMEHUS M HABBIKU YYaIIUXCS C YYETOM HX
WHIUBUAYAIBHBIX OCOOCHHOCTEH.

1. Copepxanue u 00beM MaTepHrana, MoJJIeKAaIIero MpoBepKe, onpenensercs nporpammoit. [lpu nposepke
YCBOEHUSI MaTe€pHalia HY’KHO BBISIBJISITh IOJHOTY, TPOYHOCTh YCBOCHHS YUAIIUMUCS TEOPUU U YMEHUS
MIPUMEHATDH €€ Ha MPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CHUTYaIlHsX.

2. OcHOBHBIMH (pOopMaM¥ MPOBEPKH 3HAHHUM U YMEHUM, yJaIIUXCs IO MaTEMAaTHKE SBJISIIOTCS MUChbMEHHAS
KOHTpOJIbHAsl paboTa U YCTHBIHN OIpOC.

3. Cpenu morpenrHocTel BbIIEISIOTCS OMTUOKH M HEJIOUETHI.

[TorpenrHocTs cunTaeTcs ONMOKOM, €CIIM OHA CBUIETENHCTBYET O TOM, YTO YUYCHUK HE OBJIAAC]I OCHOBHBIMH
3HaHUSIMU, YMEHUSIMHU, YKa3aHHBIMH B IPOTrpamMMe.

K HemoyeTam OTHOCSATCS MOTPEUTHOCTH, CBUIETEILCTBYIONINE O HEJOCTATOYHO MOJTHOM UJTU HEJA0CTATOYHO
MIPOYHOM YCBOEGHHUHU OCHOBHBIX 3HAHUUN M YMEHHI U 00 OTCYTCTBUU 3HAHUH, KOTOPHIE B IPOTpaMMe He
CUHMTAIOTCSI OCHOBHBIMH. HemoueTamu Takyke CUMTAIOTCS: TTOTPEITHOCTH, KOTOPBIE HE MPUBEIN K UCKAKEHHUIO
CMBICJIa MOTYYSHHOTO YYEHUKOM 3aJaHHsI UM CTIO0CO0a ero BBIMTOJIHEHUS: HeaKKypaTHas 3aMuch, HEOpeKHOe
BBITIOJIHCHHE YepTexKa.

4. 3anmaHus A7 YCTHOTO U MUCBMEHHOTO OMPOCa YJaIIuXCsl COCTOAT U3 TEOPETHUECKUX BOMPOCOB U 3a/au.

OTBeT Ha TEOPETUUECKHI BOTIPOC CUUTAETCS 0€3yMPEUHBIM, €CITH TI0 CBOEMY COJICPKAHUIO MOTHOCTHIO
COOTBETCTBYET BOMPOCY, COJAEPKUT BCE HEOOXOAUMBIE TeOpeTHYecKue GakThl U 0O0CHOBAHHBIE BBIBOBI, & €T0
M3JIOKEHUE ¥ TTMChbMEHHAs 3aITMCh MaTEMaTHUYECKHU TPAMOTHBI ¥ OTIIMYAIOTCS MTOCIIEI0BATEILHOCTRIO 1
AKKypaTHOCTBIO.
Pemenue 3amaun cuntaeTcst 6€3ynmpeyHbIM, €CII MTPaBUILHO BRIOpAH CIIOCO0 PEIIeHHUs, CaMO PEIICHHE
COIPOBOXKAAETCSI HEOOXOTUMBIMU O0BICHEHUSIMHU, BEPHO, BHITIOHEHBI HY>KHBIE BRIYHCICHUS U MPE0Opa30BaHMs,
MOJTYYeH BEPHBIM OTBET, MOCIIEIOBATEIHFHO M aKKYPATHO 3alTMCaHO PEIICHNE.

5. OreHka oTBeTa yJaluXxcsl MPyU YCTHOM U TUCBMEHHOM OTPOCE MPOU3BOAUTCS MO 4-X OaIIbHOU («5»,
«», «3», «2») cucteme.

6. YuuTenb MOXXET MOBBICUTh OTMETKY 33 OPUTHHATIBHBINM OTBET Ha BOMPOC WU OPUTHHAIBHOE PELICHHE
3a/1au, KOTOPbIE CBUIETEIHCTBYIOT O BBICOKOM MAaTeMaTHYE€CKOM Pa3BUTHHU yUYaIErocs, 3a pelieHne
0oJiee CI0XKHOM 3a/1a4¥l UK OTBET Ha 0o0Jiee CII0KHBIN BOMPOC, MPEIOKEHHBIE yJalleMycs
JIOTOJHUTEIBHO MOCJIE BBIMOJHEHNS UM 3aJaHus.




7. WTOoroBble OTMETKH (32 TEMY, YETBEPTb, KYPC) BBICTABIISIOTCS [0 COCTOSIHUIO 3HAHHM Ha KOHEI] 3Tarna
00yUYeHUs C YI4ETOM TEKYIIUX OTMETOK.

O1eHKa yCTHBIX OTBETOB 00YJArOIIUXCS.

Omeem oyenusaemcsi OMmmemrou «5», eciu 00yyauuica.

e TOJHO PAcKpbUI COJIep:KaHNe MaTepuaia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi 1 Y4eOHUKOM;

e H3JIOXKHI MaTepua rPaMOTHBIM SI3BIKOM B ONPEACICHHON JIOTHYECKON MOCIIET0BATEIIFHOCTH, TOYHO
HCIOJIb3YSl MAaTEMATUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIHKY;

e MPaBUJIBHO BHINOJIHWI PUCYHKH, YEPTEKH, TPapUKU, COMMYTCTBYIOILIUE OTBETY;

e TOKa3aJl yMEHHUE WLTIOCTPUPOBATH TEOPETHUECKUE TIOJIOKEHUSI KOHKPETHBIMH MPUMEPAMHU, TPUMEHSTh
WX B HOBOI CUTYyallMH MPH BBIOJIHEHUHU MPAKTUYECKOTO 3aJaHMUS;

e MPOJEMOHCTPUPOBAJT YCBOCHHE paHEe U3YYCHHBIX COMYTCTBYIOMIMX BOMPOCOB, CHOPMUPOBAHHOCTH H
YCTOWYMBOCTH MCIOJIB30BAHHBIX IIPU OTBETE YMEHHM U HABBIKOB;

e OTBEYAJl CAMOCTOSTEILHO 0€3 HaBOISIIUX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 0/1HA — ]BE HETOYHOCTH MPU OCBEIIEHUU BTOPOCTENIEHHBIX BOIPOCOB WM B BBIKJIA/IKaX, KOTOPbIE
YVYEHUK JIETKO UCIIPABHII TIO 3aMEUAHUIO YUUTEIIS.

Omeem oyenusaemcs OMmemxou «4», €Cv OH yIOBIETBOPEH B OCHOBHOM TPeOOBAHUSIM Ha OTMETKY «5», HO
IIPY 3TOM UMEET OJIUH M3 HEJIOCTATKOB:

e B M3JIOKECHHUH JOMYIIEHbI HEOObIIUE MPOOesbl, HE UCKA3UBIINE MATEMAaTHUYECKOTO COJIEPIKaHUs OTBETA,
WCIIPABIICHHBIC 110 3aMEYAHUIO YIUTEIS.

e  JIOMYUICHBI OIIMOKHU WK O0Jiee IBYX HEAOYETOB P OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB HIIU B
BBIKJIQJIKaX, KOTOPBIC YUYEHUK JIETKO UCTIPABUII 110 3aMECUAHHUIO YIUTEIIS.

Ommemxa «3» cmasumcst 8 cLe0VIuUx Ciyuasx.

e HEIOJHO WX HETOCIIEI0BATEIIFHO PACKPHITO COJIEpKaHNE MaTepralia, HO IMOKa3aHo 00IIee MOHNMaHNE
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE [l TalbHEHUIIIEro yCBOSHUSI IPOrPaMMHOTO
Marepuania (onpeneneHnbie «TpeboBaHUSAMU K MATEMATHYECKOM MOJITOTOBKE yUAITUXCSI»).

e  HMMENUCH 3aTPYAHECHUS U JIOMYIICHBI OIIUOKHU B ONPEACICHUH MOHATHI U, UCTIOTb30BaHUU
MaTeMaTHYECKOH TEPMUHOJIOTHH, YePTEKaX, BRIKIIAIKaX, UCIIPABICHHBIC TTOCIIC HECKOJIBKUX HABOISIINX
BOIIPOCOB YUUTEJS;

e YYCHHK HE CIIPABWJICS C TPUMEHEHUEM TCOPUH B HOBOUM CHTYAIIWH TP BBITOJIHCHUU MPAKTHYECKOTO
3aJlaHusl, HO BBITIOJIHUII 3aJJaHHsI 0053aTEIHbHOT0 YPOBHS CIIOKHOCTH 110 IaHHOH TeMe;

e IIPW 3HAHUU TCOPSTHUYECKOTO MAaTEpHalia BRISIBICHA HEJOCTATOYHAS CPOPMHUPOBAHHOCTh YMECHHIA 1
HAaBBIKOB.

Ommemka «2» cmasumcsi 8 C1e0youux Ciy4asx:

e HE PacKpbITO OCHOBHOE COJepKaHNE Y4eOHOT0 MaTepHuaa;

e 00HapyXEHO HE3HAHWE WJIM HETIOHWMMAaHUE YICHUKOM OOJIbIIeH Win Hanbosiee BAXKHOW YacTH yu4eOHOTO
MaTepuana,

e JIOMYIICHBI OMUOKHU B ONPEICTICHUH IMOHSATHH, IPH HCIIOJIb30BAHIHA MAaTEMAaTHUECKON TEPMHUHOJIOTHH, B
PUCYHKaX, UepTekax Wiu rpadukax, B BBIKIAIKaX, KOTOPHIE HE UCTIPABIEHBI MOCIE HECKOIBKHUX
HABOJISIIIUX BOIIPOCOB YUUTEIIS.

e YYCHHK OOHApPYXWUJI TIOJTHOE HE3HAHWE U HETIOHUMAaHHE U3y4aeMoro MaTepuasa uid He CMOT OTBETHTh HU
Ha OJTMH M3 TIOCTABJICHHBIX BOITPOCOB TI0 U3y9aeMOMY MaTepHaIy.

OI_ICHKa NMHUCbMCHHBIX KOHTPOJIbHBIX pa60T 06yqa101111/1xc51.

Ommemxa «5» cmasumcst 8 cleOVIOuUX Cyuasx:
e paboTa BBHIMOIHEHA MOJHOCTHIO.
e B JIOTHYECKUX PACCYXKIACHUSIX U OOOCHOBAHUSIX HET MPOOETIOB M OMINOOK;
e B pEIICHUH HET MAaTEeMAaTUYECKUX OMIMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMTUCKA, HE SBIISIOMIASICS
CJIEICTBHEM HE3HAHMsI WJIM HETIOHUMaHUs Y9eOHOT0 MaTepuaa);
Ommemxa «4» cmasumcs, ecau:
e paboTa BBITIOJHEHA MTOJTHOCTHIO, HO 000CHOBAHUS MIATOB PEIICHUSI HEJOCTATOYHBI (€CITH YMEHHUS
00OCHOBBIBATh PACCYKICHUS HE SIBISITUCH CIICIUATHHBIM 00BEKTOM MPOBEPKH );



e JIOMYIICHA OJ{HA OIMMOKA WIIA JIBa-TPH HEIOUYETA B BBIKJIAAKAX, UepTeKaxX Wi rpadukax (€Ciau 3TH BUABI
paboThI HE ABJISTUCH CHEIHATIBHBIM 00BEKTOM MTPOBEPKH);
Ommemxa «3» cmasumcs, eciu.
e JIOMyHICHBI OOJICe OHOM OMMOKY MM O0Jiee IBYX- TPEX HEIOUETOB B BBIKIIATKAX, YEPTEkKaX WITH
rpaduka, HO yJaluiics BiaaJeeT 00sA3aTeIbHPIMA YMEHUSMH I10 TTPOBEPSIEMOU TEME.
Ommemka «2» cmasumcs, eciil.
e JIOMYIICHBI CYIIECTBEHHBIC ONMTUOKHU, ITOKA3ABIINE, YTO YUAIIUICS HE BT 00sS3aTEIbHBIMHA 3HAHUSIMHU
10 JAHHOW TE€ME B IIOJIHOM MEPE;
e paboTa mokasaja MOJIHOE OTCYTCTBUE Y yUallerocs 00s3aTebHbIX 3HAaHUH, YMEHHM 110 TTPOBEPSIEMOM
TEeM€ WJIM 3HAYUTEIbHAs YacTh paOOTHI BBHITIOJIHEHA HE CAMOCTOSITEIHHO.

O6mas knaccudukanys ouroOoK.

[Tpu ouleHKe 3HAHMIA, YMEHHI U HABBIKOB O0YYAIOLINXCS CIIEAYET YUUTHIBATh BCE OIMOKH (TpYyObIe M HETPYObIE)

M HEJIOYETHI.

['pyObIMU cuMTalOTCS OLIHOKH:

o
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HE3HAHHUE ONPE/ICIICHNUs] OCHOBHBIX MIOHSITHMH, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJIOKCHUN TEOPHH,
He3HaHue GOopMYII, OOIICTIPHUHATHIX CHMBOJIOB 0003HAUCHUH BEIMYUH, CTUHUI] UX U3MEPCHHUS;
HEe3HaHHUE HAMMEHOBAHUI CTUHUI] U3MEPEHHUS;

HCYMCHUC BBIACIIUTDb B OTBCTC I'NIABHOC,

HEYMEHHUE MPUMEHSThH 3HAHUS, AITOPUTMBI [T PEIICHUS 3a/1a4;

HCYMCHUC ACJIaTh BBIBOJbI U O606HICHI/I$I;

HEYMEHHUE YUTATh U CTPOMTH IPaduKu;

HCYMCHHC IMOJIb30BATHCA MNIEPBONCTOYHUKAMU, y‘-I€6HI/IKOM " CIIpaBOYHHUKAMMU,

MOTEePsl KOPHS UITH COXPAaHEHUE MOCTOPOHHETO KOPHS;

otrOpaceiBaHue 0e3 0OBSICHEHU OJTHOTO U3 HHX;

pPaBHO3HAYHBIC UM OIIHOKH;

BbIYUCIIUTCIIBHBIC OHII/I6KI/I, €CJIN OHU HC SABJIAKOTCA OHHCKOﬁ;

JIOTMYECKUE OITUOKH.

K HerpyObImM ommbkam ciieyeT OTHECTH:

@)

O 0O O O O

HETOYHOCTH (DOPMYIHUPOBOK, ONIPEICICHUI, TOHATUIN, TEOPHi, BEI3BaHHASI HEMIOJHOTOM OXBaTa
OCHOBHBIX ITPU3HAKOB OIPEACIIIEMOT0 MOHATHS HJIA 3aMEHOM OJTHOTO - IBYX M3 3TUX MPU3HAKOB
BTOPOCTETICHHBIMUY;

HETOYHOCTb Irpaduka;

HepaluMOHAIbHBIA METO pEUICHUS 33/1a4U WM HEIOCTaTOUHO PO IyMaHHbIH IJIaH OTBETa
(HapyIIeHue JIOTUKH, TTOJIMEHA OTJEIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMU );
HEepalMOHAIBHBIE METOIbI pa0OTHI CO CIIPABOYHOM U JIPYrOM JIUTEPATypOit;

HEYMEHUE pelliaTh 3aJa4u, BBHITIOIHITH 33JJaHUsI B O0IIIEM BHJIC.

Henoueramu siasitores:

HepalMoHaIbHBIC TPUEMBI BRIUUCIICHUN U TPeoOpa30BaHuUi;

HeOpeHOe BBIMIOJTHEHHE 3aMKcei, YepTekei, cxeM, rpaguKoB.



