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IlosicHuTEIbHAS 3AIUCKA

Cmpyxkmypa npozpammsi

1. TlosicHUTeJIbHASA 3aMMCKA, B KOTOPOI KOHKPETU3UPYIOTCS O0IIKE IIeTTH OCHOBHOTO 00-
1ero o0pa3oBaHus [0 MaTeMaTHKe, Ja&TCA XapaKTePUCTHKA yIeOHOTO Kypca, ero MeCcTo
B y‘-Ie6HOM IJIaHE, MPUBOAATCA JIMYHOCTHLBIC, MCTAIIPECAMCTHBIC U IPCAMETHBIC PE3YIJIbTa-
Thl OCBOEHHUSI YU€OHOTO Kypca, IIIaHUPYEMBbIE pPe3yNbTaThl U3y4eHHs y4eOHOr 0 Kypca.

2. Coaepixanue Kypca MmaTteMaTuku 5-9 Kiaccos.

3. IlpumepHoe TeMaTHYeCKOe NJIAHUPOBAHUE C ONIPECIICHIEM OCHOBHBIX BUJIOB y4e0-
HOM ACATCIIBHOCTU yYalllTUMUCA.

4. YdyeOHO-MeTOaUYECKOE M MH(OPMALHOHHOE OCHAILICHHE 00Pa30BATE/IbLHOIO NMPOLEC-
ca.

O0mas xapaKkTepucTHKa NPOrpaMMbl

[Iporpamma o maTeMaTHKe cOCTaBlieHa Ha OCHOBE DyHIAMEHTABHOTO SI/Ipa COJIEPIKAHUS
obmrero oOpa3oBanus1, TpeOOBaHMI K pe3ybTaTaM OCBOCHHS 00pa30BaTEIbLHOMN IPOTPAMMEBI OC-
HOBHOTO 00111€T0 00pa30BaHus, MPEACTABICHHBIX B (heJIepalbHOM TOCY/IapCTBEHHOM CTaH/IapTe
OCHOBHOTO 00I11ero 00pa30oBaHus C YUETOM MPEEMCTBEHHOCTH C IPUMEPHBIMH IPOTrPaMMaMHK
IUTsl HA4aJIBHOTO 001ero 00pa3oBaHus 0 MaTeMaTuke. B Hell Takke yYUTHIBAIOTCS TOMUHUDY-
IONIHE UICH U TTOJIOKeHUs [IporpaMmbl pa3BUTHS B (OPMUPOBAHHS YHUBEPCATBHBIX yIEOHBIX
JEHUCTBUI JIJIs1 OCHOBHOTO 0011IeT0 00pa3oBaHus, KOTOPbIe 00ecreuynBaroT GOPMHUPOBAHUE POC-
CHICKOH TPaKIaHCKON HICHTUYHOCTH, KOMMYHUKATUBHBIX KQUECTB IMYHOCTH M CLIOCOOCTBYIOT
(OPMUPOBAHHIO KITIOYEBON KOMITETCHIIUH - YMEHUsL VUUMbCAL.

Kypc matemaTuku 5-6 kinaccoB sBisercs GyHIaMEHTOM ISl MaTeMaTHYECKOTO 00pa3oBaHus
Y Pa3BUTHS IIKOJIHLHUKOB, TOMUHUPYIOIEH QYHKIMEH MpU ero U3y4eHUH B 3TOM BO3pACTE SIB-
JSeTCsl MHTEJUIEKTyallbHOE pa3BUTHE ydyaiuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHUH
HOBBIX M paHEe YCBOCHHBIX 3HAHM,0053aTENbHBIX U TOTIOJHUTEIBHBIX TEM JUISI U3yUESHHUS, a
TaK)Ke YYUTHIBAECT BO3PACTHBIE M MHIUBUIYAIbHbIE OCOOCHHOCTH YCBOCHUS 3HAHUN yYaIlIUMHUCS.

HpaKTI/I‘IeCKaH 3HAYMMOCTB HIKOJIBHOT'O KypCa MaTCMAaTUKH 5-6 KJ1aCCOB COCTOMT B TOM, 4YTO
npeaMETOM eé HU3YUYCHHUS ABJIAOTCSA HNPOCTPAHCTBCHHLIC q)OpMLI 1 KOJINYCCTBCHHBIC COOTHOLIC-
HHA PCAJIbHOI'O MHpaA. B COBPEMCHHOM 06H_IeCTBe MaTEMAaTHYCCKas IIOArOTOBKa H606XOI[I/IM3.
KaKAOMY YCJIOBCKY, T.K. MATCMATHUKA ITPUCYTCTBYCT BO BCCX C(l)ean YeJIOBEYSCKON ACATCIBbHO-
CTH.

MaremaTHKa SBISE€TCA OJHUM U3 OIIOPHBIX IIKOJIBHBIX ITPEAMCTOB. MaremMaTH4deCcKue 3HaHUs
U YMCHHA HCO6X0,I[I/IMBI AJIsL U3YYCHUA anre6pL1 U TCOMECTPUU B 7-9 KJIaCcCax, a TaK¥Ke JIs1 U3ydc-
HHA CMCKHBIX NUCLHIIIINH.

OnHOM M3 OCHOBHBIX LI€JIEN N3yYEHHUSI MATEMATHUKH SBIIETCS pa3BUTHE MBILUICHHUS, TIPEXKIC
Bcero adcTpakTHOro MbluieHus. C TOUKH 3peHHst BOCIIUTAHUS TBOPUYECKOH JIMYHOCTH 0COOEHHO
BaXXHO, YTOOBI B CTPYKTYPY MBILIICHUS YYaIIUXCS , KPOME allTOPUTMHUUECKUX YMEHHUH U HaBbI-
KOB, KOTOpbIE CPOPMYIUPOBAHBI B CTAHJAPTHBIX NPaBUiIax, GopMyaax U aropuTMax AeUcTBUl,
BOILLJIM 9BPUCTUYECKUE MPUEMBI KaK O0ILEro, Tak U KOHKPETHOTO XapakTepa. ITH MPUEMBI, B



YaCTHOCTH, (POPMHUPYIOTCS MTPU MOUCKE PELICHHS 3324 BBICIINX YPOBHEH C10kHOCTH. B mpo-
[[eCCe U3YUCHHSI MAaTEMATHUKU Takke (POPMHUPYIOTCS M TaKHE Ka4eCTBA MBIIUICHHUS, KaK CUJIa U
THOKOCTb , KOHCTPYKTHUBHOCTD U KPUTUYHOCTb. J[JIs aganTanuu B COBpeMEHHOM MH(pOpMaIIU-
OHHOM 001IeCTBE BXKHBIM (DaKTOPOM SIBJISIETCS (POPMUPOBAHUE MATEMATUIECKOTO CTUIIS MBIIII-
JICHHS, BKITFOYAIOIIee B ce0s MHAYKIHIO U ASTyKIHI0, 0000IIeHNe 1 KOHKPETH3AIHMIO, aHAIIN3 U
CHHTE3, KIacCU(UKAIMIO U CUCTEMAaTH3AIHI0, a0CTParupOBaHNE U aHAJIOTHIO.

O6yqu1/Ie MaT€MaTUuKe IIaéT BO3MOXHOCTD IIKOJIbHUKAM HAaY4YUTHCS IIJIAHUPOBATH CBOIO ACA-
TCJIBHOCTb, KPUTUYCCKU OLICHHUBATDH eé, IIPUHHUMATL CAMOCTOATCIIBHBIC PCHICHUS, OTCTANBATDh
CBOH B3I'JIAAbI U y6e)KIl€HI/I$I.

B npornecce n3ydyeHnss MaTeMaTUKH MIKOJBHUKY Y4aTCsl M3J1araTb CBOM MBICIIU SICHO U UCYEP-
MIBIBAOLIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITIOJIHEHUSI MaTEMaTUYECKUX 3allu-
cel, IPU 3TOM MCIOJIb30BAaHNE MAaTEMAaTUYECKOTO S3bIKA MIO3BOJISET PA3BUBATh Y yJallUuXcs rpa-
MOTHYIO YCTHYIO U INCBMEHHYIO PEYb.

3HAKOMCTBO C HCTOPHUEN Pa3BUTHUS MAaTEMATHUKH KaK HAYKu (OPMUPYET y yJalIuXcs MpeacTaB-
JIEHUE 0 MaTeMaTHKe KaK 4acTu OOIIeueI0BeYeCcKOil KyabTypBhl.

3HAYNTEIBPHOE BHUMAHKE B H3JI0)KCHUN TEOPETHUECKOTO MaTepraia Kypca yaeaseTcst ero Mo-
THBAIIUH, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, Uaeil, MeTo10B. OOydyeHne nocTpoeHo Ha 0aze
TEOPHHUPA3BUBAOIIETO OOYUEHUS, UTO JJOCTUTACTCS OCOOCHHOCTMH H3JI0KCHHS TEOPETUICCKOTO
MaTepHasa ¥ yIpaXHCHUSIMHU Ha CpPaBHEHHE, aHAJIN3, BBIJICIICHUE TJIaBHOTO, YCTAHOBJICHHUE CBSI-
3ei, Kiaccudukamuio, 0600meHne u cucremaTu3anuo. OcoO00aKIEHTUPYIOTCS COEPKATEIBHOE
pPacKphITHE MAaTEMAaTHYSCKUX MTOHATHH, TOJIKOBAHUE CYIIIHOCTH MAaTEMAaTHYCCKUX METOJIOB U 00-
JIACTH MX MPUMEHEHHUS, IEMOHCTPAIUS BO3MOKHOCTEH MPUMEHEHHS TCOPETUICCKUX 3HAHUH JIJIS
pelICHHS 3a/1a4 MPUKJIAIHOTO XapaKTepa, HallpuMep PEIICHHS TeKCTOBBIX 3a/1a4, JCHEKHBIX U
MPOLICHTHBIX PAcYETOB , YMEHHE MOJIH30BATHCS KOJIMYECTBEHHOM HH(pOpMaIIHEl, IpeICTaBICH-
HOH B pasiu4HbIX (hOpMax, yMEHHE YuTaTh rpaduku. Oco3HaHue 0OIIero, CyIECTBEHHOTO SB-
JIIETCSI OCHOBHOM 0a30i JUIsl pelIeHus ypaXKHeHHH. BakHO MPUBOIUTH JeTadbHbIC IOSICHEHHUS
K PEIICHUIO TUIIOBBIX YIPAXXHECHUH. DTHM pacKpbIBaeTCs CyTh METOJIa, MOJIX0/1a, MpejiaraeTcs
QITOPUTM WIIH DBPUCTHYCCKAS CXeMa PEIICHHUS YIPaKHEHUH ONpeIeIEHHOTO TUIIA.

Kypc anredpsi 7-9 knaccoB siBrsieTcs: 6a30BbIM 711 MaTEMaTHYECKOTO 00pa3oBa-
HUS U Pa3BUTHS IIKOJIBHUKOB. AJredpandeckue 3HaHUs M YMEHUSI HEOOXOAUMBI ISl U3y4SHHS
reoMeTpur B 7-9 Kiaccax, anreOpsl 1 Hayan MaTeMarudeckoro aHanm3a B 10-11 kiaccax, a Tak-
Ke 711 U3YYEHUS] CMEKHBIX JTUCIUILINH.

[IpakTHyeckas 3HAUUMOCTb IIKOJIBHOTO Kypca airedpsl 7-9 KIIacCOB COCTOUT B TOM, UTO
MPEAMETOM €€ U3yUEHUs ABJISIOTCS KOJMYECTBEHHBIE OTHOIIEHUS M IIPOLECCHI peabHOTO MUpa,
OTIMICaHHBbIE MaTeMaTUYECKUMH MOJAETSAMU. B coBpeMeHHOM 00111ecTBE MaTeMaTudeckasi moJIro-
TOBKa HE00X0uMa KaxJI0My YeTIOBEKY, TaK KaKk MaTeMaTHhKa MPUCYTCTBYET BO Bcex cepax ue-
JIOBEYECKON NeATCITLHOCTH.

OpHoM M3 OCHOBHBIX 1INl N3y4eHHs anreOphl ABISETCS Pa3BUTHE MBIILICHHS, TPEXKIE
Bcero @opMupoBaHrue aOCTPaKTHOTO MBINIIEHUS. B mporiecce uydenus anreops! GopMupyer-
Csl IOTUYECKOE U AITOPUTMHYECKOE MBIIIUIEHHE, a TAK’KE TAKHE Ka4eCTBA MBIILICHHUS, KaK cuja U
rUOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTD. J[JIs aianTauu B COBpeMEHHOM WH(OpMAaIUoH-
HOM 00111eCTBE BaXXHBIM (haKTOPOM SIBIsiETCS POPMUPOBAHNE MATEMATUYECKOTO CTUIISI MBIIILI e-
HUS, BKIIOYAIOIIee B ce0s1 MHAYKINIO U IeAYKIIHIO, 0000IIeHHe U KOHKPETU3AIIUIO, aHATTN3 U
CUHTE3, KJIacCU(MKALIUIO U CUCTEMATH3AIHI0, a0CTparupoBaHue M aHAJIOTHIO.



OOyuenune anredpe 1aéT BO3MOXKHOCTh IIKOJIbHUKAM HAYYUThCS TUIAHUPOBATH CBOIO JIEsI-
TCJIIbHOCTb, KPUTUUCCKU OLICHHUBATDH eé, IMPUHUMATDb CaMOCTOATCIIbHBIC PCIICHH A, OTCTAUBATh
CBOM B3T'JI1bI 1 y6e>1<z[eHI/151.

B ponecce N3yuCHus aJIFe6pr IIKOJIBHUKU YYaTCA U3JjiaraTb CBOM MBICJIM SICHO U UCUCPIIbI-
BaroIae, HpI/IO6peTaIOT HaBBIKHA YETKOTO U T'paMOTHOTI'O BBIITIOJHCHUA MATCMATUYCCKUX 3aHI/ICGI71,
IIPpH 3TOM HCIIOJIB30BAHUEC MATCMATUYCCKOI'0 A3bIKa MMO3BOJIACT pa3BHUBATh Y YUAIIUXCA I'paMOT-
HYIO YCTHYIO Y IUCbMEHHYIO PEUb.
3HAKOMCTBO C HCTOPHEH Pa3BUTH alNreOpsl Kak HAYKH GOPMHUPYET Y y4Jaluxcs IpeaACcTaBICHNE

00 anre0Ope Kak 4acTu 00IIe4eT0BEYECKON KYIbTYPHI.

3HaunTENbHOE BHUMAHUE B M3JI0)KEHUH TEOPETHUECKOI0 MaTepuaia Kypca yaemseTcs ero
MOTHBAIIUH, PACKPBITUIO CYTH OCHOBHBIX MTOHSTHH, UJeH, MeTo10B.. OOydeHHe MOCTPOSHO Ha
0a3e TeopHuM pa3BUBAIOIIETO 00YUEHUs, UTO JIOCTUTAETCs] 0COOCHHOCTSIMU H3JI0KEHUS TEOPETH-
YeCKOro Marepualia u ynpaxxHeHUsIMU Ha CpaBHEHUE, aHAJIN3, BBIJICJICHHUE TJIABHOTO , YCTAaHOB-
JIEHUE CBsI3eH,, Kiaccudukaiuio, 0600meHne u cucreMaru3aiuo. Ocobo aKIeHTHPYIOTCS CO-
Jep>KaTebHOE PACKPhITHE MAaTEMAaTHYECKHX IOHSATHIA, TOJKOBAaHUE CYIITHOCTH MaTEMaTHIECKUX
METOJIOB M 00JIaCTH UX IPUMEHEHHUS, IEMOHCTPAIUS BO3MOKHOCTEH IPUMEHEHHUS TEOpETHYIE-
CKUX 3HAHWH IS PeIeHNs Pa3HOOOPa3HbIX 3a/1a4 MPUKIAIHOTO XapaKTepa, HalpuMep peleHus
TEKCTOBBIX 33]1a4, IEHEKHBIX U TIPOIIEHTHBIX PAacY€TOB, YMEHHE TI0OJIH30BATHCS KOJTMYECTBEHHOM
nH(popmalren, IpeaCTaBIeHHON B pa3an4Hoil popme, ymeHue untath rpadpuku. Oco3HaHue
o011ero, CylecTBEHHOTO SIBJISIETCS OCHOBHOM 0a301 175 pemeHus ynpaxHeHuil. BaxxHo npuso-
IWUTh JETalbHbIE MOSICHEHHS K PEILIEHUIO TUIIOBBIX YIPaXHEHUH. DTUM PACKPBIBAETCS CYTh Me-
TOJa, MOAX0/a, IPEJIaraeTcs aIrOPUTM UM SBPUCTHUECKAs CXEMa PELEHUs YIPaKHEHUN
OTPENENEHHOTO TUTIA.

[IpakTUdeckass 3SHAYMMOCTH ITKOJIFHOTO Kypca reoMeTpHH 7-9 KIIaCCOB COCTOUT B TOM,
YTO MPEAMETOM €€ N3YUCHHS SBIISIOTCS IIPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHO-
IICHUsI PealbHOTO MUpa. B cOoBpeMeHHOM 00IIecTBE MaTeMaTHYECKast MOAT0OTOBKA HEOOX0[Ma
Ka)X/IOMY YeJIOBEKY, T.K. MATEMaTHKa MIPUCYTCTBYET BO BCEX cepax 4eI0BeYECKON e TeIbHO-
CTH.

['eomeTpust SIBIISIETCSI OTHUM M3 OTIOPHBIX IIKOJBHBIX MPEIMETOB. [ 'eoMeTpuyeckue 3Ha-
HUS ¥ YMEHUS HEOOXOIMMBI JUTSl U3YYEHHSI IPYTUX IKOJBHBIX qucuuiuinH (Dusnka, reorpadus,
XUMUs1, UHpopMaTHKa U 1p.)

OnHO# W3 OCHOBHBIX II€JICH U3yUEHUE TEOMETPHUH SIBJIICTCS] PA3BUTHE MBILIUICHUS, TPEXKIC BCE-
ro (popMHUpoBaHUE aOCTPAKTHOTO MBIIUICHHs. B mporiecce nu3yueHusi reoMeTpun GOPMHUPYIOTCS
JIOTHYECKOE U AJITOPUTMHUYECKOE , a TAKXKE TAKUE KAYeCTBA MBIIIJICHHUS, KaK CHJIa U THOKOCTB,
KOHCTPYKTUBHOCTb Ml KPUTUYHOCTh. JIJIs amantanuu B COBPEMEHHOM HH()OPMAITMOHHOM 0011l e-
CTBE BKHBIM (PAaKTOPOM sIBJIICTCS (POPMUPOBAHHE MATEMATHUYECKOTO CTHJISI MBIIIJICHUS, BKITIO-
YaoIIEro B ce0sl MHAYKIUIO U JISTYKIIHIO, 0000IICHNE M KOHKPETU3AIINIO, aHAJIU3 U CUHTE3,
KJTaCCU(UKAIUIO U CUCTEeMATHU3AIINI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OO0ydenne reoMeTpuH JaET BO3MOXKHOCTD IIIKOJIbHUKAM HAYYUTHCS TUTAHUPOBATH CBOIO
JesITeNbHOCTD, KPUTUYECKH OIIEHUBATh €€, IPUHUMATh CAMOCTOSITENIbHBIC PELICHUs, OTCTaBaTh
CBOM B3TJIAIBI U YOSIKICHUSI.

B nporiecce nzyueHus: reOMeTpHU NIKOJILHUKH Y4aTCsl U3JIaraTh CBOM MBICIIU SICHO U M C-
YepIIbIBAIOIIe, MPHOOPETAIOT HABBIKK YETKOTO BBIMOJTHEHUS MaTEeMaTHUECKUX 3alHCei, pH
3TOM HCIOJIb30BaHNE MAaTEMATHYECKOTO SI3bIKa TIO3BOJISIET PA3BUBATh Y YUAITUXCS TPAMOTHYIO
YCTHYIO U TUCHbMEHHYIO PEUb.

3HAKOMCTBO C UCTOpUEH Pa3BUTHUS TEOMETPUU KaK HAYKH POPMUPYET Yy yUaIIUXCs Mpei-
CTaBJICHHE O TEOMETPHUH KaK 4acTH 0OIIeueI0BEUECKON KYIbTYPHI.



3HaUYUTENIbHOE BHUMAaHUE B U3JIO)KEHUH TEOPETHUYECKOro MaTepuaia Kypca yAeuseTcs
€ro MOTUBAIIMU, PACKPBITHIO CYyTH OCHOBHBIX IMOHATUMN, UJEH, MeTO10B. OO0ydeHre NOCTPOEHO Ha
0aze Teopur pa3BUBAIOIIETO OOYUEHUS, YTO JTOCTUTAETCSI OCOOCHHOCTSIMH HU3JI0KECHUS TEOPETH-
YECKOI0 Marepuasa 1 YIpaKHEHHsIMU Ha CpaBHEHUE, aHAJIN3, BbIJICJICHUE TJIaBHOTO, YCTAHOBJIE-
HUE CBS3CH, KIIaCCH(PUKAIUIO, JOKa3aTeILCTBO, 00001eHne u cuctemaTu3anuio. Ocobo akiieH-
TUPYIOTCS COACPKATEIHHOE PACKPHITHE MATEMATUYECKUX TTOHSATHH, TOJKOBaHHE CYIIIHOCTH Ma-
TEeMAaTHYECKUX METOJIOB M 00JIaCTH X MPUMEHEHUs, IEMOHCTPALIHSI BO3MOKHOCTEN MTPUMEHEHUS
TEOPETUUYECKUX 3HAHUMN YISl pelIeHUs Pa3HOOOPa3HbBIX 3a/1a4 MPUKIAIHOTO XapakTepa. Oco3Ha-
HUE 00IIeT0, CYIECTBEHHOTO SIBJISICTCS OCHOBHOU 0a30¥ JIJIsl pelIeHHs YIIPAKHEHHH. DTHM pac-
KpBIBA€TCA CYTh METO/Ia, MPEIaraeTcsl ajrOPUTM WK SBPUCTUUYECKAS CXEMa PEIICHUS YIpaxK-
HEHHUU OIIPENEIEHHOTO TUIIA.

OO0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 kJaccax

Conepxannie Mmamemamuueckozo odpazosanus ¢ 5-6 xiaccax mpencTaBiIeHO B BUJE CIEIY-
IOLUX COJEPIKATEIbHBIX Pa3/ieloB: «ApupmMeTnKa», «UnciaoBbie U 0yKBeHHbIE BbIPAKEHUS.
YpaBHenus», «I'eomerpudeckue purypbl. U3mMepenune reomeTpu4ecKux BeTHYHH», «J1e-
MEHTBI CTATUCTHKH, BepOATHOCTH. KoMOMHaTOpHBbIE 3a1a4n». «MareMaTHKa B HCTOPHUY e-
CKOM Pa3sBUTHI»

Conepxanne pasnena «ApupMeTHKa» CIyKUT 02301 A JATBHEHIIIETO N3yUYeHUS YIalluMHU-

Csl MATEMATHKU M CMEXKHBIX JUCIUIUIMH, CIIOCOOCTBYET Pa3BUTHIO BEIYUCIUTEILHON KyJIbTYPHI U
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCA aIrOPUTMaMHU, a TaKxKe MpH-
00peTeHNIO MPAKTUYECKNX HABBIKOB, HEOOXOIMMBIX B IOBCEIHEBHOM KU3HU. Pa3BuTHE NOHATHS
0 YHCJIE CBA3aHO C U3yYCHHEM PAIlMOHAIIBHBIX YMCEN: HATYPAIbHBIX YUCENl, OOBIKHOBEHHBIX U
JECSITUYHBIX ApoOei, TOJOKUTENbHBIX U OTPULIATEIbHBIX YHCEN.

Conepxanne pasnena «UuciaoBbie 1 OyKBeHHbIE BbIpakeHHsl. Y paBHeHUsD» GOPMHUPYIOT
3HAHUS O MaTeMaTu4eckoM s3bike. CylllecTBeHHas POJib MPU ATOM OTBOJUTCS OBIaIeHUIO(Op-
MaJbHBIM anmnaparoM OyKBEHHOTo vcuucieHnus. M3yuenue matepuana cnocodcTByeT Gpopmupo-
BAaHHUIO Y YYaIlIMXCAd MaTeMaTUUECKOIO arapara peleHus 3aa4 ¢ IOMOIIbIO YpaBHEHUH.

Conepxanue pazaena »I'eomerpudeckue ¢purypsl. U3sMepeHue reomeTpu4ecKux BeJiu-
YHUH,
dbopMUpYeT y ydaluxcsl MOHATHSI FTEOMETPUUECKUX (PUTyp Ha MIIOCKOCTH U B MMPOCTPAHCTBE, 3a-

KJaabIBaeT (POPMUPOBAHMS TEOMETPHUECKOMN «pPeun», pa3BUBAET MPOCTPAHCTBEHHOE BOOOpaxke-
HUE U JIOTUYECKOE MBIIIJICHHE.

Conepxxanue pazzena «JIeMEHThI CTATHCTUKH, BepossiTHOCTH. KoMOuHaTOpHbBIe 3a1a4um»
- 00s13aTeNbHBIN KOMIIOHEHT IIKOJIHHOTO 00pa30BaHMsl, YCHIIMBAIOIINIA €ro MPUKIIATHOE U TTPaK-
THYECKOe MPUMEHEHHE. ITOT MaTepHual HEOOXO0IUM TPek/ie Bcero A GOpMUPOBaHUA y yua-
muxcst GYHKIIMOHATBFHOW IPaMOTHOCTH, YMEHHS BOCIIPUHUMATh U KPUTUIECKH aHATTU3UPOBATh
nH(OPMAIINIO, TPEJICTABICHHYIO B Pa3IMUHBIX (JopMaxX, MOHUMATh BEPOSITHOCTHBIN XapakTep
MHOTHUX pealbHBIX 3aBUCUMOCTEH, MPOU3BOIUThH MPOCTEUIINE BEPOSITHOCTHBIE pacuéThl. M3yue-
HUE OCHOB KOMOMHATOPUKH MO3BOJIUT yYaIIEeMYCsl OCYILIECTBISTh PACCMOTPEHHUE CITy4aen, Iepe-
00p BapuaHTOB, B TOM YMCJIE B MPOCTEHIINX MPUKIAIHBIX 33/a4ax.

Paznen «MaTeMaTuKa B HCTOPUYECKOM Pa3BUTHM NIpeIHAa3HAUECH [T (GOPMUPOBAHUS
MPEJCTaBICHUN O MaTeMAaTHUKE KaK YaCTH YEJIOBEUECKOU KyJIbTYPbI, JUIsl OOLIETro pa3BUTHS
IIKOJIBHUKOB, JJIS1 CO3JJaHUs KYJIbTYPHO-UCTOPUYECKOI cpesibl 00ydeHus.



Conepixanue Kypca anceopsl B 7-9 Kiiaccax NpeACTaBICHO B BUJE CICIYIOMIUX PA3ICIOB:
«Auredpa», «UncaoBbie MHOKeCTBa», «DYHKIMNY, «IJIeMEHTHI NPHKJIATHO MaTeMaTH-
KH», «AJIred6pa B HCTOPUYECKOM Pa3BUTHIY

Conepxanue pazzeina «Aaredpa» GopMupyer 3HAHHS O MATEMATHICCKOM SI3BbIKE, HE00XO0-
AVUMBIC UIA PCIICHUSA MATCMATHYCCKUX 3a/1ad, 3a1a4 U3 CMCKHBIX JUCHUIIJIMH, a TAKKC ITPAKTH-
YecKuXx 3a/1a4. M3yueHune maTepuaia crocoocTByeT (GOPMUPOBAHHIO Y YUAIIUXCS MaTeMaTHd e-
CKOTO arrmapara perieHus 3a/1a4 ¢ MOMOIILI0 YpaBHEHUH, CHCTEM YpaBHCHUI 1 HEPABEHCTB.

Marepuan 1aHHOTO pa3Jielia MPEICTaBICH B aClEeKTe, CIOCOOCTBYIONIEM (POPMUPOBAHHUIO Y
ydalmuxcs YMCHUSA MOJb30BATHECA aJITOPUTMAaMU. CYIIIGCTBCHHafl POJIb ITPU 3TOM OTBOJUTCA pa3-
BHUTHIO AJITOPUTMHUYCCKOI'O MBIIIJICHUSA — Ba)KHOU COCTaBHfIIOHICi/JI HHTCIIICKTYaJIbHOTO pa3BUTUSA
YeoBeKa.

Copneprxanue paszznena «YncaoBble MHOKECTBA» HAllEJICHO HA MAaTEMaTHUECKOE PA3BUTHE
yyaiuxcs, GopMHpoOBaHUE Y HUX YMEHUS TOUHO, CXKAaTO U SICHO U3JIaraTh MbICIU B YCTHOU U
UCbMEHHOM peun. Marepuan pasjena pa3BUBaeT MOHATHE O YUCIIE, KOTOPOE CBA3AHO C U3yde-
HUEM JEeWCTBUTEIbHBIX YUCEIL.

Lens coneprxanus paznena « @yHKIHU» - TOTYyIeHUE IKOJIPHIKAMUA KOHKPETHBIX 3HAHUN O
(YHKIIMM KaK BOXKHEUIIIEH MaTeMaTHIeCKOM MOJICIIH JIJISl OTIMCAHMS M UCCIIEIOBAHUS MTPOIIECCOB
U SBJICHUH OKpYy»Karoriero Mmupa. COOTBETCTBYIOIIMK  MaTepHas CIOCOOCTBYET Pa3BUTHIO BO-
00pa)keHUs U TBOPUYECKUX CIIOCOOHOCTEH yHaluXcsl, YMEHUIO HCIIOIb30BaTh PA3IUUHbIC SI3bIKU
MAaTEeMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpad)UueCKuii ).

Copepxanue pazzena « JjaeMeHThl NIPUKJIAAHOH MAaTeMaTUKW» PACKPBIBAET MPUKIATHOE U
MPaKTUYECKOe 3HaYCHHEe MaTeMaTUKN B COBPEMEHHOM MHUpe. Marepuain JaHHOTO pa3jea cIo-
coOcTByeT (POPMHUPOBAHUIO YMEHUS IPEJCTABIATh U aHAIU3UPOBATH PA3IUUYHYIO HHPOPMAIIHIO,
MMOHMMAaHHIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anare6pa B HCTOPHYECKOM Pa3BUTHM) IpeIHA3Ha4YeH JUIsl JOPMUPOBAHUS IIPEI-
CTaBJICHUN O MaTeMaTUKEe KaK YaCTH YEJIOBEYECKOW KYNIbTYPHbI, 1J1s1 OOIIEro pa3BUTHS HIKOJIbHH-
KOB, CO3/IaHUs KyJIbTYPHO-UCTOPHUYECKOHN Cpeibl 00yUeHusI.

Conepxxanue Kypca ceomempuus 7-9 kinaccax NpeaCcTaBICHO B BUJIE CIEAYIOIUX COAEpKATENb-
HBIX pa3zenoB: «['eoMerpuueckue purypon», «MsmMmepeHne reoMeTpu4ecKNX BeTUYHHY,
«Koopaunatsi», «Bekropb»

Conepxanue paszaena «I'eomerpuyeckue GUIypbD» CIyXHUT 0a30i A7 TaNbHEHIIErO
M3yUYeHHsl yJalllUMUCs TeoMeTpuu. M3ydenue marepuana cnocoocTByeT pOpMHUPOBAHUIO Y yUa-
IIMXCSI 3HAHUH 0 TeOMETpUUYECKON (Urype Kak BakKHEHIIeld MaTeMaTUYeCKOH MOJIeTTH JUTsl OTIH-
CaHUs peaJbHOTr0o MHpa. ' 1aBHas Lenb JAHHOTO pa3jiesia - Pa3BUTh y ydalluxcs BOOOpaXKeHHue 1
JIOTMYECKO€ MBIIUIEHUE TyTEM CUCTEMAaTUYECKOTO U3yUEeHUsI CBOMCTB I€OMETPUYECKUX (GUryp
U IPUMEHEHHUS 9TUX CBOWCTB IIPH PEIICHUU 33Ja4 BBIYMCIUTEIBHOTO U KOHCTPYKTUBHOIO Xa-
pakrepa. CyllecTBeHHas pojb IPU 3TOM OTBOAUTCS PA3BUTHIO TEOMETPUUECKON MHTYUIUH.
Coueranue HarJIATHOCTH ¢ GOPMATBHO-TOTMYECKUM IOJIX0I0M SIBIISICTCSI HEOTHEMIIEMOH Ya-
CTBbIO TEOMETPUUYECKUX 3HAHUM.

Conepxanue pazznena «M3MmepeHune reoMeTpUYeCKUX BeJHMYNH» PacIIupsieT U yriayo-
JISIeT MPECTaBICHUE YJalIuXcsi 00 U3MEPEHMSIX JUIMH, YTJIOB U IUIoNaaei Guryp, cnocoocTByer



(hOPMHPOBAHHIO MPAKTUICCKHX HABBIKOB , HEOOXOIMMBIX KaK MPH PEHICHUH F€OMETPHUICCKUX
3a/a4, TaKk M B TIOBCEIHEBHOM JKU3HU.

Copepxanue pasnenoB «KoopamHaTel», «BeKTopbI» paciivpser u yriayomsier npe-
CTaBJICHUS YYAIIUXCS O METOJIe KOOPIUHAT, Pa3BUBACT YMEHUE MPUMEHSATh alreOpanvecKuii am-
rapar Ipu pelieHNH T€OMETPUUECKUX 3a/1a4, a TaKXKe 3a/1a4 CMEKHBIX JTUCLHUIUINH.

Paznen «I[eomeTpusi B MCTOPHYECKOM PAa3BUTHMY, COJIEPIKAHUE KOTOPOTO (hparMeHTapHO
BHEJIPCHO B M3JIO’KEHHE HOBOTO MaTepHasia CBEIACHHS 00 aBTOpaxX M3y4acMbIX (PaKTOB U TEOpPEM,
WCTOPUU UX OTKPBITHSI, IPETHA3HAYCH 11 (GOPMUPOBAHUS MIPEICTABICHUA O TEOMETPUH KaK
YaCTH YEJIOBEYECKOM KYJIBTYPHI, JIJIsl OOIIEro pa3BUTHS MIKOJIBHUKOB, IS CO3/IaHUSI KYIbTYpPHO-
HUCTOPUYECKOM Cpeibl 00ydeHUSI.

JIMYHOCTHBIE, MeTallpeJIMeTHbIE H MPeIMeTHbIE Pe3yJbTaThl
OCBOEHHSI CO/IEpPKAHUSI Kypca

ITporpamma no3BosseT JOOUBATHCA CIIEAYIOINX PE3YIbTATOB OCBOSHHS 00pa30BaTENIbHOM MTPO-
IrpaMMbI OCHOBHOTO 00II1Ero 0Opa3oBaHMUs:

JUYHOCMHbLE:
® OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0yJaIONIuXCs K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMHM K OOYUYEHHIO W TO3Ha-

HUIO;

e ¢dopMHUPOBaHHUS KOMMYHHUKATHUBHOW KOMIETEHTHOCTH B OOIICHUU U COTPYIHHUYECTBE
CO CBEpCTHUKAaMH, CTapUIMMM M MIAAMIUMH B 0Opa30BaTelbHON, y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUECKON U APYTUX BUJIAX JIEATEIBHOCTH;

® yMEHHS SICHO, TOUHO, TPAMOTHO M3JIaraTh CBOU MBICIU B YCTHOM M MHUCbMEHHOMN peuw,
MMOHMMATh CMBIC] TOCTABJICHHOM 3a7jauu, BbICTpanBaTh apryMEHTAI[HI0, NMPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPBI;

e T[IepBOHAYAIBHOIO MPEACTABICHUS O MaTeMaTU4YeCKOW Hayke Kak cdepe uenoBeue-
CKOH JesITenbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAYUMOCTHU ISl PA3BUTUS LIUBUIIH-
3allMM, OCO3HAHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HayKH, Mat-
puoTu3Ma, yBakeHusa k OTeuecTBy

® KPUTUYHOCTU MBIIUICHUS, YMEHHS pacro3HaBaTh JOTHYECKH HEKOPPEKTHbIE BBICKA-
3bIBAHUSA, OTJIMYATH TUIIOTE3Y OT (PaKTa;

® KpPEaTUBHOCTH MBIIUICHUS, UHUIIUATUBBI, HAXOJUUBOCTH, aKTUBHOCTH MPU PEIICHUU
apudmeTHyecKux 3a/1ay;

® yMEHHS KOHTPOJHPOBATH MPOLECC U Pe3yabTaT yueOHOW MaTeMaTUYecKO JeaTeib-
HOCTH;

e (opmupoBaHus CHOCOOHOCTH K SMOIIMOHAIBHOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHU, PacCyKICHUII,

MemanpeOMemnble:
¢ YMCHHA CaMOCTOATCIIBHO ONPEACIIATh LEJIN CBOCTO O6y‘{eHI/I${, CTaBUTh U (I)OpMy.]'II/I—
poBaTh AJId ce0s1 HOBEIC 3aga4u B yqé6e, pa3BuUBAaTb MOTUBLI U HHTCPCChI CBOEH

MI03HABATEIbHOM JIEATETLHOCTH;

® CrO0COOHOCTH CaMOCTOSTENbHO IUIAHUPOBATh AIbTEPHATUBHBIE MYTH JTOCTHXKEHUS 11e-
Jei, 0co3HaHHO BbIOMpaTh Haunbosee 3(PpdeKkTuBHBIE COCOOBI pElIeHUsT YUeOHbIX U
MO3HaBATENbHBIX 33/1a4;

¢ YMCHHS OCYHICCTBJIATH KOHTPOJIb I10 06pa3uy 1 BHOCHUTD HCO6XOI[I/IMBIC KOPPCKTHUBHI,



® CIIOCOOHOCTH aJIeKBaTHO OLEHHBATh MPABMIIBHOCTh MM OIIMOOYHOCTH BBIITOJHEHHS
y4eOHoil 3a1aun, e€ 0OBEKTHBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelie-
HUS;

® YyMEHUS YCTaHaBJIMBAaTh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKUE PACCyXKie-
HUS, YMO3aKIIIOUEHUS (MHyKTUBHBIE, IETYKTUBHBIE U [I0 aHAJIOTMH) U BBIBOJIBI;

® YMEHHS CO3/1aBaTh, IPUMEHSTHh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA,
MOJIENIU U CXEMBI JUIs pellleHUs1 y4eOHbIX U [M03HABATEJIbHBIX 3a/1a4;

® pa3BHUTHUS CIIOCOOHOCTH OPraHM30BBIBATH YUEOHOE COTPYJHHUYECTBO M COBMECTHYIO JiEsi-
TENBHOCTh C YYUTEJIEM U CBEPCTHMKAMU: OINPENENATh L€JIU, paclpeaensiTh PYyHKIUU U
pOJIM YYaCTHHUKOB, B3aMMOJEHCTBOBATh M HAXOJIUThH OOIIME CHOCOOBI pabOThI; YMEHHS
paboTaTh B IpyIle: HAXOAUTh O0IIee pelIeHre U pa3peniaTh KOHPIUKTHI HA OCHOBE CO-
IJIaCOBaHUS MO3MLIMNA M y4€Ta MHTEPECOB; CIyIIaTh NapTHEpa; pOpMyIHpOBaTh, apry-
MEHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE;

e (opmupoBaHUs Y4eOHOU M OOIIETIOIH30BATEIILCKON KOMIIETEHTHOCTH B 00JIACTH MCIIOJb-
30BaHUs MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komnerenTHOCTEH);

® [IEpPBOHAYAJILHOTO IPEACTaBICHUS 00 MIEesX U O METOAAX MaTeMaTUKU Kak 00 yHUBEp-
CaJIbHOM $I3bIKE HAYKU U T€XHUKH;

® pPa3BUTHUS CIIOCOOHOCTH BHUAETh MaTeMaTHUYECKyIO 3a/Jady B JPYruxX AUCLUUIIIMHAX, B
OKpYXKarollen KU3HMU;

® YMEHHUS HaXOJWUTh B Pa3IMYHbIX UCTOYHHMKAX UH(POpMaLKIO, HEOOXOAUMYIO JUIsl PeleHus
MaTeMaTHYeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHON (hopMe; MPUHUMATD PELlIeHUE
B YCJIOBUSIX HEMOJIHOM U U30BITOYHOMN, TOYHOM U BEpOSITHOCTHON MH(OPMaLINK;

® YyMEHMs MOHMMAaTh M HCIOJIb30BAaTh MAaTEMaTHYECKUE CPEACTBA HAIIAAHOCTH (PUCYHKH,
4epTe’KH, CXEMBI U JIp.) Ul WIIOCTPALMK, HHTEPIPETALUH, apTyMEHTALIUY;

® YMEHMs BBIIIBUT'aTh TUIOTE3bl IPU PEIIEHUH Y4eOHBIX 3a/a4 U NOHMMaHUs He0OXO0AUMO-
CTH MX IIPOBEPKU;

¢ TIOHMMAaHHS CYIIHOCTH QJITOPUTMHUYECKUX NPEANMCAHUNA U YMEHUS NEHCTBOBATh B COOT-
BETCTBHH C IPEUIOKEHHBIM aJITOPUTMOM;

® YMEHMs CAMOCTOSITENIbHO CTAaBUTh LIE€JIH, BBIOMPATh U CO3/1aBaTh aJlTOPUTMBI JUIs PEIIEHUS
y4eOHBIX MaTeMaTHYECKUX MTPOOIIeM;

® CIIOCOOHOCTH IJIAHUPOBATh M OCYILECTBIIATH AEATEIbHOCTh, HAIIPABICHHYIO Ha peIleHUE
3a/1a4 UCCIIEI0BATENbCKOTO XapaKTepa;

npeomemmbole:

® OCO3HAHUC 3HAYCHHUA MAaTCMAaTHUKHU AJIA HOBCC,I[HGBHOﬁ KHN3HH 4YCJIIOBCKA,
® [IpCACTABJICHUA O MaTeMaTU4eCKO HAYyKE KaK c@epe MaTeMaTU4eCKOM JACATCIIBHOCTH, 00
JTamnax eé pa3BUTHUA, O €€ 3HAUYUMOCTH JIJIsI Pa3BUTHUA HUBUIIU3AIUU;

® YMCHUA pa6OTaTB C MaTCMaTU4YCCKUM TCKCTOM (CT‘p}IKTypI/IpOBaHI/Ie, M3BJICUCHUE HEOO-
XOJIUMOM HH(bOpMaHHH), TOYHO U I'PaMOTHO BbIPAXKAaTb CBOU MBLICIIN B YCTHOI>'I " IHUCh-
MEHHOM peuu, NpUMCHAA MAaTCMATUICCKYIO TCPMUHOJIOTUIO 1 CUMBOJIUKY, UCITIOJIB30BATh
PAa3JIMIHBIC SA3bIKK MATCMATUKH (CHOBCCHbIﬁ, CI/IMBOJ'II/I‘leCKI/II\/’I, rpa@nqecxnﬁ), pa3BUTHUA
CIIOCOOHOCTH 000CHOBBIBATH CYXXACHHUA, IPOBOAUTH KJ'IaCCI/I(l)I/IKaI_[I/IIO;

e BIaJeHNs 0A30BBIM IMOHATHIHBIM aIlllapaToM: UMETh MPEJICTaBICHUE O YHCIIe, TpooH,
MPOIIEHTAX, 00 OCHOBHBIX T€OMETPHUYECKUX 00BbEKTaX (TOUKa, MpsMasi, IOMaHasi, yrod,
MHOTOYT OJIbHUK, MHOTOTPaHHHK, KPYT, OKPY>KHOCTb, I1ap, cdepa u 1p.), GopMHPOBaAHHUS
NPEACTABICHUN O CTATHCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U Pa3IMIHBIX
crioco0ax MX U3y4eHUs;



® JIPAKTUYCCKH 3HAYMMbIC MATCMATHYCCKUEC YMCHUS U HABBIKH, UX IPUMCHCHHUEC K pCHIC-
HHUIO MAaTCMAaTUYCCKUX U HCMATCMATUYCCKUX 3a/ia4d, NPCAINOJIararommue yMCHHUA:

® BLIMNOJIHATH BBIYHCIICHUA C HATYPAJIbHBIMHA YUCJIAMU, OOBIKHOBEHHBIMH U €CITUYHBIMU
I[pOGSIMI/I MOJIOKUTCIIBHBIMHA 1 OTPULATCIIbHBIMU YUCIIAMU;

e pemaTh TEKCTOBBIC 33124 apu(PMETHICCKIM CIIOCOOOM M C MTOMOIIIBIO0 YPaBHEHUH;

e u300paxxarh (pUTypHI HA TUIOCKOCTH;

® JCIOJIb30BaTh TEOMETPUICCKHI «SI3BIK» JIUISl OTIMCAHUS IPEIMETOB OKPYKAIOIIETO MHUPA;
® U3MEPATH JUIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, BEIYUCIIATH IJIOMIAAN U 00BEMBI (DUTYD

® pacno3HaBaTh U U300pakaTh PaBHbIE U CUMMETPUYHBIE (PUTYPHI;

® TIPOBOJIUTH HECIIOXKHBIE MPAKTUYECKUE BBIUUCIEHUS C IPOLEHTaMHU, UCII0JIb30BaTh MPH-
KHUJIKY U OLIEHKY;

® BBINOJHATH HEOOXOIUMBIE U3MEPEHMUS;

® JCNOJb30BaTh OYKBEHHYIO CUMBOJIUKY JIJIsl 3alIMCH OOIIMX YTBEPKJIEHUH, (OPMYII, BBI-
paXXxeHul, ypaBHEHHU;

® CTPOUTH Ha KOOPJMHATHOM MJIOCKOCTH TOUKH IO 33/IaHHBIM KOOPAWHATAM, OIIPENIENSITh
KOOPJUHATHI TOYEK;

® YUTaTh U UCIOJIH30BaTh HH(OPMALINIO, TPE/ICTABICHHYIO B BUJIE TaOJIUIIbI, TUAarpPaMMBbI
(cronbuaToit MM Kpyrosoii), B rpaduueckoM BUJIE;

e peulaTh NpocTenire KOMOMHATOPHBIE 3a7a4u IEpeOOPOM BO3MOKHBIX BAPHAHTOB.

MecTo Kypca MaTeMaTHKH B Y4eOHOM ILJIaHe

bazucHblii yaeOHBIN (0Opa3oBaTeNbHbIN) MJIaH HA M3YYCHUE MaTeMaTHKU B 5-9 kiaccax
OCHOBHO1 IIKOJIbI OTBOJUT 5 y4eOHBIX YacCOB B HEAEIIO B TEUEHUE KaXI0ro roja oOyye-
HH, Bcero 8754acos

Ilnanupyemblie pe3yabTaTbl 00y4eHUs1 MATeMaTHKe B 5-6 Kiaccax
APUOMETHUKA
Ilo oxoHYaAHMU U3y4YeHHUS] KYpPCa YYALIUIiCA HAYYHTCS:

-IOHUMATh 0COOCHHOCTH JICCSTUYHON CUCTEMBI CUMCIICHHS

-HCII0JIb30BATh TIOHSATHS, CBS3AHHBIC C ICTMMOCTHIO HATYPAIIbHBIX YHCEIT;

-BBIpaXKaTh YKCIIa B SKBUBAICHTHBIX (JOpMax, BbIOMpasi HAanboJee MOAXOASIIYI0 B 3aBUCHMOCTH
OT KOHKPETHOH CUTYyaluw;

-CPaBHUBATh U YIOPSAA0YNBATH PAIMOHAIBHBIEC YHCIIA;

-BBITIOJIHSTH BEIYMCIICHUS C PAIIHOHATIBHBIMU YMCIIAMH, COUETasl YyCTHBIEC ¥ MUCbMEHHBIE PUEMBI
BBIYHMCIICHUH, TIPUMEHSTH KaIbKYJISATOD;

- UCTIOJIB30BATh TOHITHUS U YMEHUS, CBS3aHHbIE C IPONOPIIMOHATBHOCTHIO BEJIMYMH, IPOLIEHTa-
MM, B XOJIE PELICHUS] MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 CMEXKHBIX HPEJIMETOB, BBINOIHSATH He-
CIIO’KHBIE TPAKTHUECKHUE PaCUEThI;

- aHANTM3UPOBATh T'PaQUKN 3aBUCUMOCTEN MEX/Ty BEIMYNHAMH (pacCTOsSHIE, BpeMs, TeMIIepa-
Typa U T.IL.).

Yyammiics moJy4YuT BO3MOKHOCTD:
- IO3HAKOMMTHCS C TTO3UIIMOHHBEIMH CHCTEMaMHU CUMCIIEHHS] C OCHOBAaHUSAMU, OTIIMYHBIMHU OT 10;



- yriIyOuTh M pa3BUTh MPEJCTABICHHS O HATYpaJbHBIX YHCIaX M CBOMCTBAX JIEIMMOCTH;
- HAYYUTBCS UCIOJIB30BATh NPUEMBI, PALlMOHAIU3UPYIOLINE BBIUYUCIEHUS, IPUOOPECTH HABBIK
KOHTPOJIUPOBATH BBIUMCIICHHS, BEIOMPAst TIOXOIAIIMNA ISl CUTYAI[HH CIIOCO0.

UMCJIOBBIE 1 BYKBEHHBIE BbIPAXKEHW . YPABHEHU .

Ilo oxoHyaHumn HU3y4YCHUS Kypca yqamnﬁcn HAYyYUTCH:

- BBIIIOJIHATH ONEPALUH C YUCIOBBIMU BBIPAKEHUSIMU;
- BBITIOJIHSTH IpeoOpa3oBaHus OyKBEHHBIX BBIPAXKEHUHI(PACKPBITHE CKOOOK, IPUBEACHHUE 11010 0-
HBIX CJIaraéMbIX);

- peliath JUHEHHbIE YpaBHEHMS], pelllaTh TEKCTOBbBIE 3a7a4l aIreOpanyeckuM METOA0M.

Yyaummiics moJy4uT BO3MOKHOCTh:
- Pa3BUTH MIPEACTABJICHUS O OYKBEHHBIX BBIPAXKEHUAX U X MTPEOOPA30BAHMSIX;
- OBJIAQJETH CIECIMAIbHBIMU MPUEMAMHU PELICHUS] YPABHEHU, PUMEHSTH annapaT ypaBHEHUN
JUISl PEIIEHUS KaK TEKCTOBBIX, TaK U MPAKTHYECKUX 3a7ad.

I'EOMETPUYECKHUE ®UI'YPBI. UBMEPEHUE  EOMETPUYECKUX BEJIMYMH

ITo okOHYAHNH M3YYEeHUS KypPCa YYalMHCH HAYYUTCSH:

- pacro3HaBaTh Ha YepTEXkKaxX, pUCYHKAX, MOJIEIAX U B OKPYKAIOIIEM MUPE TUIOCKHUE U ITPO-
CTpaHCTBEHHBIE FreOMeTpHUecKre (PUTYPHI U UX JIEMEHTHI;

- CTPOUTBH YIJIBI, ONIPENEIATh UX TPALyCHYIO MEPY;

- pacno3HaBaTh U U300paXxaTh Pa3BEPTKU KyOa, MPSIMOYrOJIbHOTO MapauleenuIeaa, IpaBulb-
HOM NMpaMubl, HWIMHAPA U KOHYCA;

- OIPEAETATH 110 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTypBI JIMHEHHbBIE pa3Mepbl caMoi GUTypsl U
Ha000poT;

- BBIYUCIIATH 00BEM IIPSIMOYTOJIBHOTO Mapajulesenumnesia u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTD:
- HAYYUTHCS BBIYUCIIATH 00BEM NMPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYp, COCTABJICHHBIX U3
MPSIMOYTOJIbHBIX MapalJIeNICIUIIE OB,
- YTIIyOUTh ¥ Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpaX;
- HAYYUTHCS IPUMEHSTH MOHATHE PAa3BEPTKU AJISl BBITIOJIHEHUS IPAKTUYECKUX PACUETOB.

OJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3ATAYN.

ITo oxoHYaHMM M3YyYeHHUs] Kypca yYyaluiics HAyYUTCs:
-HMCII0JIb30BaTh MPOCTEHIINE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;
- pemaTh KOMOMHATOPHBIE 3a/1a4X Ha HAX0KJICHHE KOJIMYEeCTBA 0ObEKTOB MJIM KOMOMHAIIUM.

Yyamuiic MoJy4uT BO3MOKHOCTD:

- IpHOOpECTH NepBOHAYANIBHBIN OIBIT OPTaHU3aIMK cOOPA JaHHBIX MPH MPOBEIACHUH OIIpoca
00I11€CTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEJICTABIATH PE3yIbTaThl ONPOCca B BUIE
TaOJIMILIbI, TUarpaMMBbl;

- Hay4UTbCS HEKOTOPBIM CHEIMATIBHBIM NMPHUEMaM pelieHuss KOMOMHATOPHBIX 3a]1ay.
IInanupyemMsble pe3yJbTaThl H3y4eHHs aaredpol B 7-9 kiaccax

AJITEBPANYECKUE BBIPAXKEHUA
Buvinycknuk nayuumeces:



OTIEPHPOBATH MOHSATHIMHU «TOXKIECTBOY, «TOXKIACCTBECHHbIE TPEOOPa30BaHUMY, PEIaTh
3aauu, coAepikaire OyKBeHHbBIE TaHHbBIE, paboTaTh ¢ (hopMynaMu;

ONICpUPOBATH NIOHATHUEM KBAAPATHOTO KOPHS, IPUMCHATL €I'0 B BBIYUCIICHUSAX
BBITIOJTHATH TPe00pa30BaHMsI BEIPAKECHUH, COJIEPKAIIUX CTETIEHH C LIEIbIMH MTOKa3aTess-
MU U KBaAPaTHBIC KOPHU,

BBITIOJIHATH TOXICCTBCHHBIC Hp€O6p330BaHI/I$I palroOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
MpaBWJI JEHCTBUIM HAJl MHOTOWIEHAMH U aJIreOpandecKuMHU Ipo0sMu;

BBIIIOJIHATDH PA3JIOKCHUC MHOT'OYJICHOB HA MHOKUTCIIN.

Bbll’lyCKHuK noJiyuum 603MONHCHOCHIb:

BBINIOJIHUTH MHOTOLIIArOBbIE MTPE00pa30BaHUs PAllMOHAIBHBIX BBIPAXKEHU, TPUMEHSIS
LIIUPOKUN BBIOOP CITOCOOOB U MPUEMOB;

MIPUMEHSTH TOK/IECTBEHHbIE ITPe0Opa30BaHus Ui PEIIEHUS 3a/1a4 U3 pa3IMYHbIX pas3ze-
JIOB Kypca.

YPABHEHUIA

BblnyCKHllK Hayuumcsa:

pelaTh OCHOBHBIE BUJIBI PAIMOHATILHBIX YPABHEHUI C OJTHOM MTEPEMEHHOM, CUCTEMBI
JIBYX YpPaBHEHUM C ABYMs NIEPEMEHHBIMU;

MMOHUMATh YPAaBHEHHE KaK BAKHEHITYI0 MATEMAaTUYECKYIO MOJIEb JJIS ONMUCAHUS U U3Y-
YEHUsI Pa3HOOOPA3HBIX PEATBHBIX CUTYAIlMH, pelaTh TEKCTOBBIC 3a/Ia4K aJireOpande-
CKHM METOJIOM;

MIPUMEHSATH rpaduyuecKre MPEACTABICHUS I UCCIASAOBaHUS YPABHEHHM, HCCIICIOBAHUS
U PELICHUS] CUCTEM YPaBHEHUM C IByMsI IEPEMEHHBIMHU.

BblnyCKHllK nojiyuum 603MONHCHOCHIb:

OBnazieTh CHEIUATBHBIMU MPUEMaMH PEIICHHUS YPABHCHHUI U CUCTEM ypaBHEHUH; yBe-
PEHHO NMPUMEHSITH aIapar ypaBHEHUH I PEeIICHUS pa3HOOOpa3HbIX 3a7a4 U3 MareMa-
THKH, CMEKHBIX ITPEIMETOB, IPAKTHKU;

[TpumensTh rpaduyeckue NpeacTaBiICHUs 1JIsl UCCICIOBAHNS YPABHEHUH, CUCTEM ypaB-
HEHUH, cofepxaimux OykBeHHble K03 PUIIMEHTBHI.

HEPABEHCTBA

Bbll’lyCKHllK Haydyumcs:

IloHuMaTh TECPMHUHOJIOTUIO U CHUMBOJIUKY, CBA3dHHYIO C OTHOIICHUECM HEPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPAaBCHCTB,

Pemiate nuHeliHbIC HCPaBCHCTBA C OJIHOH nepeMeHHoﬁ " UX CUCTEMBI; pC€lIaTb KBAApaT-
HBIC HCPABECTBA C OHOpOﬁ Ha l"pa(l)I/ILIeCKI/Ie MMPpEACTaBJIICHUS,

HpI/IMCHHTL armapaTt HEPaBCHCTB UIA PCHICHUS 3aia4 U3 PA3JIMYHBIX pa3JICIOB Kypca.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb:



OBnageTs pa3IMnYHbBIMH TpUEMaMH JOKA3aTEIbCTBA HEPABCHCTB; YBEPEHHO NMPHUMEHSTh
anmapaTHEPaBEHCTB /IS pelIeHHs pa3HOOOpa3HbIX MaTEMAaTUYECKUX 3a/1a4, 3a7a4 U3
CMEXHBIX MPEIMETOB U MPAKTUKH;

[TpumensTh rpaduyeckue NpeAcTaBICHUs A HCCIEOBAHUS HEPABEHCTB, COJIEPKAIIUX
OykBeHHBIE KO3(DPUIIUEHTEI.

UM CJIOBBIE MHOXECTBA

Buinycknuk naywumcs:
[ToHUMAaTh TEPMUHOJIOTHIO U CHUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOXECTBA, BBITIOJI-
HATH OTEpaIiy HaJl MHOKECTBAMU;

Hcmons30BaTh HaYaIbHBIC MNpeaACTaBJICHUA O MHOKCCTBEC I[GﬁCTBI/ITGJIBHBIX YHUCCII.

Bbll’lyCKHuK nojiyuum 603MOIHCHOCHLIb:

Pa3BuBatn MMPEACTABICHUEC O MHOKCCTBAX;

Pa3BuBatn MMPEACTABJIICHHUEC O YHUCJIC U YUCJIOBBIX CUCTEMAX OT HATYPAJIBHBIX YUCEIT 10
ﬂeﬁCTBHTeHBHBIX; O poJm BEIUHCIICHUHN B ITPAKTUKE;

Pa3BuTh 1 yrinyOuTh 3HAHUS O JECITUYHON 3aMMcy AEHCTBUTEIbHBIX YHCEN (TIepUoInde-
CKHE€ U HETIEPUOUIECKUE APOOH)

OYHKIWN

Buinycknuk nayuumcs:
[TorrMaTh 1 UCTIONTB30BaTh (PYHKIIMOHAIBHBIC TOHATHUS.SI3BIK  (TEPMHHBI, CHMBOJIHYE-
CKHe 0003HaYCHUS);

CtpouTth rpaduKu 3JeMEHTAPHBIX (YHKIIHHA, UCCIIEIOBATh CBOMCTBA YNCIOBBIX (PYHKITHIA
Ha OCHOBE M3y4YCHUS NOBEIICHHS UX TPApUKOB;

[TorrMaTh QYHKIMIO KaK BOKHEHIITYI0O MATEMAaTHIECKYIO MOJICITh JIJIsl OTIMCAHUS TIPOIIEC-
COB U SIBJICHUH OKPYXKAIOIIETO MHUPA, TPUMEHITh (DYHKIIMOHAIBHBIN S3bIK IS OTIMCAHHS
Y MICCIICIOBAHUS 3aBUCUMOCTEH MEXy (GPHU3UYCCKUMHU BEIIMIMHAMM,

[ToHMMaTh ¥ UCTIOJIB30BATh SI3BIK MOCIICIOBATEIPHOCTEH (TEPMHUHBI, CAMBOJIMYCCKHE
0003HAYCHHMS)

[TpumMeHsaTh GOpMYJIBI, CBSI3aHHBIC C ApU(DMETHUECKOH H T€OMETPUUECKOM MPOrpeccHsi-
MU, U anmapar, c(GpopMUPOBaHHBIN IIPH U3YUECHUH JPYTUX PA3JICIOB Kypca, K PEHICHUIO
3a/1a4, B TOM YHUCJIe C KOHTEKCTOM U3 PeabHOM KU3HU.

Bbmycmum noayuum 603MONCHOCHIb:

HpOBO,Z[I/ITL HCCIICA0BAaHN, CBA3aHHBIC C U3YYCHUCM CBOICTB q)YHKI_II/II/I, B TOM 4YHUCJIC C
HCIIOJIb30BAHUEM KOMIIBIOTEPA; HAa OCHOBC l"pa(I)I/IKOB HU3YUYCHHBIX (bYHKI_II/Iﬁ CTPOUTH 00-
JICC CIIOXKHBIC rpa(bmcn (KyCO‘-IHO-SaILaHHBIC, C BBIKOJIOTBIMHU TOYKAaMH H T.II. );
Hcnons30BaTh (I)yHKI_II/IOHaJ'IBHBIC MMPpEACTAaBJIICHUA H CBOICTBa (I)yHKI_II/II/I peuiCHus Mare-
MAaTHYCCKHUX 3a/ia4 U3 pa3JIMYHbIX Pa3aCIOB KypcCa;



Pemate koMOMHHpPOBAaHHBIE 33]a4 C IPUMEHEHHEM (OPMYIl N-TO YieHa U CYMMBI IIep-
BBIX N WICHOB apu()PMETHUECKON U TE€OMETPUIECKOM MPOrpeCcCuid, MPUMEHSISI IPU 3TOM
anmapaTr ypaBHCHHU U HEPABECHCTB;

[TornMaTh apuPMETHIECKYIO U TEOMETPUIECKYIO MPOTPECCHH KaK (PyHKIIMHU HATypallb-
HOTO apryMEHTa; CBS3bIBATh apU(PMETHUECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM, Te0-
METPUYECKYIO - C SKCIIOHEHIMAIBHBIM POCTOM.

3JIEMEHTHI [TPUKJIAJJTHOU MATEMATHKHA

Buvinycknuk nayuumcs:
Hcnons30Bath B X0JI€ peIISHUs 3a/1a4 3JIEMEHTAPHBIE TIPEJICTABIICHUSI, CBS3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJIMYNH,
Hcnonws3oBath nmpocTeiiime crnocoObl MPEeICTaBICHHs U aHANIW3a CTATUCTHYECKUX JaH-
HBIX;
Haxonutb OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CIIYHalfHOTO COOBITHS;

Pemrate koMOMHATOPHBIC 3a/1a4U HA HAXOXKJECHUE YHCTIa 00BEKTOB HJIM KOMOWHAITHAN.

BblnyCKHllK nojtyuum 603MOICHOCHIb:

[ToHATB, 94TO YKCIIOBBIC JAHHBIE, KOTOPHIC UCIIONB3YIOTCS JJI XapaKTEPUCTHKUA 0OHEKTOB
OKPYXKAIOIIEr0 MHUPA, SBJISTFOTCSI TPEUMYIIIECTBEHHO MTPUOIMIKEHHBIMU, YTO TIO 3aITUCH
NpUOIMHKEHHBIX 3HAYSHHH, colepKaluxcs B UHOOPMAIIMOHHBIX HCTOYHHUKAX, MOXKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHNUS;

[ToHATH, YTO MOTPEIIHOCTh PE3YAbTaTa BHIYUCICHUH JT0JKHA OBITH COU3MEpPUMa C I10-
IPEUIHOCTHIO UCXOTHBIX TaHHBIX;

[IproOpectr nmepBoHaYaATBHBIN ONBIT OPraHU3aMK cOOpa NaHHBIX IPU MTPOBEICHUU
ompoca 00IIeCTBEHHOTO MHEHUS, OCYLIECTBIISITh UX aHAJIN3, IPEACTABISATh PE3yJIbTaThl
ompoca B BHJIe TaOIUIIbI, AUATPAMMBI;

[IproOpectu ONbIT MPOBEACHUS CIYYalHBIX SIKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHOTO MOJICTTUPOBAHUS, HHTEPIPETALUU X PE3YyIbTaTOB; HAYYUTHCS HEKOTO-
PBIM CIIeHUANbHBIM IpuéMaM petieHus] KOMOMHATOPHBIX 3a/1a4.

IInanupyemble pe3yJibTaThl H3Y4eHUs] TeOMeTPHHU B 7-9 Ki1accax

I'EOMETPUYECKHUE ®UT'YPbI
BbinyCKHUK Hay4uTCH

ITonb30BaTbCs A3BIKOM T'€OMETPUN I ONIMCAHUS IPEIMETOB OKPYXKAIOLIETO MUPA U UX
B3aUMHOIO PaCIOJIOXKEHUS;

Pacrnio3HaBath 1 H300pakaTh Ha YepTekax U pUCYHKaX reoMeTpudeckue GUrypsl u ux
KOMOMHAIINH;

KnaccugunupoBaTs reomeTpudeckue GUrypsl;

HaxonuTh 3HaueHUs JUITMH JIMHEHHBIX 3JIEMEHTOB (PUTYP U UX OTHOILIEHUS, TPATyCHYIO
Mepy yrioB oT 0 o 180°, mpumMeHsist onpeaeneHust, CBOMCTBa U MPU3HAKU QUTYP U UX
9JIEMEHTOB, OTHOLIEHUS GUTYp (paBEHCTBO, 110100Me, CHMMETPHS, TOBOPOT, Napajliesib-
HBIN TIepeHoc);



OHCpI/IpOBaTB C HAYAJIbHBIMU MMOHATHUAMU TPUT'OHOMCTPHHU U BBIIIOJIHATH 3JICMCHTAPHBIC
orepanuu HaJl GYHKIUSAMH YTJIOB;

Jloka3bIBaTh TEOPEMBI;

Pemrate 3aaun Ha 10KA3aTENBCTBO, OMUPASCH HA U3yYCHHBIE CBOMCTBA (UTYDP U OTHO-
IMEeHUMN MCXKIY HUMHU U IIPUMCHSAA U3YUCHHBIC METO/IbI N10KAa3aTCJIbCTBA,

Pemars HecnoKHEBIE 3aaa44 Ha NOCTPOCHHUE, IPUMCHAA OCHOBHBIC AJITOPUTMBI ITOCTPO C-
HHA C IOMOIIBIO HUPKYJIA U JII/IHef/'IKI/I;

Pemrate npocreimme niaHUMETpUYECKUE 3a1a4H.

BbIHyCKHHK MOJIYYUT BO3MOKHOCTD

OBnazieTs METOJITaMU PELIeHMs 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTeNIbCTBO: METOJOM OT
MIPOTUBHOTO, METOJOM 0100, METOJOM Ilepedopa BapuaHTOB U METOJIOM I'€OMETpH-
YECKHUX MECT TOYEK;

[IproOpecty oNbIT MPUMEHEHHS alreOpanyeckoro ¥ TPUrOHOMETPUUYECKOTO anmapaTa v
WJIEN ABUKEHUS MTPU PEIICHUH F€OMETPUUYECKHX 3a/1a4;

OBnafeTs TpaIMIIMOHHOM CXEMOW PEIIEHUS 3a]]a4 Ha TIOCTPOCHHUE C MTOMOIIBIO IUPKYJIS
Y TMHEHKH: aHAJIN3, MOCTPOCHHE, NOKA3aTEIbCTBO U UCCIIEI0OBAHNE;

Hayuntbcs pemats 3a1a4n Ha MOCTPOEHUE METOJOM F€OMETPUUYECKUX MECT TOUEK U Me-
TOJIOM IOJ00MS;

IIprobpectu onpIT UcCaE0BaHUS CBOMCTB INIAHUMETPUUYECKUX (PUTYP C TOMOIIBIO KOM-
HBIOTEPHBIX POTPaMM;

IIproOpecTy ONBIT BBITOJIHEHHS TPOEKTOB.

N3MEPEHUE '’EOMETPUYECKUX BEJIMYMH

BbIMyCKHUK HAYYUTCS

Hcnionp30Bathk cBOICTBA M3MEPEHHS UTHH, YTIIOB M IUIONIAICH U PeIICHUH 3a/1a4 Ha
HaXOX/ICHHUE JUTMHBI OTPE3Ka, JITMHBI OKPY)KHOCTH, JJTMHBI IYTH OKPY>KHOCTH, TPalyCHOM
MEpHI yIia;

BbraucisTe mionaay TpeyroibHUKOB, PSMOYTOJIEHUKOB, TPAIICIIUIA, KPYTOB H CEKTO-
POB;

BbIaucnsTh AMMHY OKPYKHOCTH M JITMHY JAYTH OKPY>KHOCTH;

BBIUMCHATE AMHBI JIMHEWHBIX JIEMEHTOB (DUTYpP U MX YIJIbI, UCIIOB3Ys H3yYCHHbIC
(bopmyabl, B TOM 4ncie GopMyIIbl JUTMHBI OKPY>KHOCTH U JUTMHBI TyTH OKPY>KHOCTH,
(dopmynbl miomaaeit puryp;

Pemrate 3a7aun Ha 10KA3aTENBCTBO C UCMOIb30BaHUEM (POPMYI ATHHBI OKPYKHOCTH U
JUTUHBI IYTH OKPYXHOCTH, (popMy: miomianeit puryp;

Pemate npakTuyeckue 3aa4m, CBA3aHHbIE C HAX0KICHUEM T'€OMETPUUYECKUX BETUUMH(
UCTOJb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUUECKUE CPE/ICTBA).

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTb HAYYUTBHCH:

Bbraucnare miomaau Guryp, COCTaBlIeHHbIX U3 ABYX MM OoJiee IpSIMOYroJbHUKOB, Ia-
paJlIENorpaMMOB, TPEYTOJILHUKOB, KPYTra U CEKTOPA;



e BpMUKCIATSH IUIOIIAAA MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOLLICHUS PABHOBEIMKOCTH H
PaBHOCOCTaBJICHHOCTH.

e [IpumeHsTh anredpanuecKuii U TPUTOHOMETPUYECKUN ammapar U HJIeH IBHKCHUS TIPU
pelIeHny 3a1a4 Ha BbIYMCIICHUE IIJI0IAEH MHOTOYTOJIbHUKOB.

KOOPAMHATBI
BbInycKHUK HAyYUTCS

e BpMHCIATH IIMHY OTpe3Ka M0 KOOPAWHATAM €r0 KOHIOB; BEIYHMCIIATE KOOPAUHATHI CEpe-
JUHBI OTPE3Ka;
e licnonb30BaTh KOOPAWHATHBINA METOJ JUISI U3YYEHUs CBOMCTB MPSIMBIX U OKPY>KHOCTEM.

BbIHyCKHHK MOJIYYUT BO3MOKHOCTD

e Osyazerb KOOPAWHATHBIM METOJIOM pEIICHHU 33a]]a4 Ha BBIUMCIICHHUE U JJ0Ka3aTeIbCTBO;

e [IpuoOpecTu ONBIT UCTIOIH30BAHUS KOMIIBIOTEPHBIX MPOraMM JUIsl aHAJIM3a YaCTHBIX CIy-
YaeB B3aUMHOTO PACIOJIOKEHUS OKPY>KHOCTEH U IMPSIMBbIX;

e [IpuoOpectu ONBIT BHINOJIHEHUS TPOEKTOB.

BEKTOPBI
BbIMyCKHUK HAY4YHUTCS

e OmnepupoBaTh C BEKTOpaMU: HAXOJAUTh CyMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a/IaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MTPOU3BEICHUIO 33 JaHHOTO BEKTOpa HA YK C-
110;

e HaxomuTh a5 BEKTOPOB, 3aJJaHHBIX KOOPAUHATAMU: [UIMHY BEKTOPa, KOOPAUHATHI CyM-
MBI U Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPJMHATHI MPOU3BEICHHS BEKTOpA Ha YUCIIO,
MIPUMEHSIS IPU HEOOXOUMOCTHU MePEMECTUTENbHBIN, COUeTaTeNbHBIN UM pacipeaeIu-
TEJbHBIN 3aKOHBI;

e Briuncnare ckansipHoe IpOU3BeICHIE BEKTOPOB, HAXOAUTh YTOJ MEKIY BEKTOPAMH,
yCTaHaBIUBATh NEPIECHIUKYISIPHOCTD MPSMBIX.

BbInycKHHUK MOJYYUT BO3MOKHOCTH

L4 OBJ'IaI[eTL BCKTOPHBIM MCTOAOM JJIA PCUHICHUA 3a/la4 Ha BBIYUCIICHHUC U JOKA3aTCJIbCTBO,

L4 HpI/IO6peCTI/I OIIBIT BBITIOJTHECHUA ITPOCKTOB.

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apupmemuxa
HarypajbHble ynciia
e Psan HaTypanbHbIX yKcen. JecaTu4Has 3aUCh HATypalbHbIX uyncesl. OKpyrieHne HaTy-
palbHBIX YUCEIL.
e KoopaunaTHsli 1yu.
e (CpaBHEHHE HaTypalbHBIX ynuces. CI0KEHUE U BBIUNTAHUE HATypalbHbIX unces. CBoH-
CTBA CJIOKEHHUSL.



YMHOKEHNE U JIeJIeHHe HaTypallbHbIX yKces. CBoMCcTBAa yMHOXKEHHUs. JleneHue ¢ ocTaT-
koM. CreneHp uncia ¢ HaTypajlbHbIM MOKa3aTeNeM.

Jlenutenu v KpaTHBIE HATYpaIbHOTO uncia. Hanbonpmuii oOmmii nenmvurens. HanMeHb-
mee oomiee kparaoe. [IpusHaku nenuMocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[Ipocteie u coctaBHbIe uncia. Pa3oxkeHnne yncen Ha MPOCThIE MHOKUTEIH

Pemenne TekcToBBIX 331249 apu(METHUECKUMHE CIIOCOOaMHU.

OO6bikHOBEHHBIE ApoOH. OCHOBHOE CBOMCTBO ApoOu. HaxoxaeHue npodu oT uuca.
Haxosxnenue uncna no 3Hauenuro e€ apoodu. [IpaBunbHbIe 1 HETPaBUIIbHBIE APOOH.
CMmeniaHHbIe yHCIa.

CpaBHeHHE 0OBIKHOBEHHBIX ApO0OEH U CMEIIaHHBIX Yncen. ApupMeTHIecKre 1eHCTBUS C
OOBIKHOBEHHBIMHU APOOSIMHU U CMEIIaHHBIMH YUCIIaMHU.

Hecstuunblie 1po6u. CpaBHEHHE U OKPYIJIEHHE JECATUYHBIX Ipo0eit. Apudmerndeckue
NEeUCTBUS C IECATUUHBIMU 1po0simu. [Ipukunku pe3ynpTaToB Beluucienuil. [Ipeacrasne-
HUE AECATUYHON JpoOU B BUJE OOBIKHOBEHHOU JIpoOH M OOBIKHOBEHHOM B BHJIE AECS-
TUYHON. beckoHeuHble epruouiecKue qecsTHUHbIe Tpodu . JlecsTuuHoe MpuOImKeHne
0OBIKHOBEHHOH ApoOu.

OtHowenue. [IponieHTHOE OTHOIIEHHE OBYX uncen. [lenenne yncna B JaHHOM OTHOIIe-
Huu. Macuita0.

[Iponopuus. OcHoBHOE cBocTBO mponopiuu. [Ipsimas u oOpaTHas IponopLUUOHAIbHBIE
3aBUCHUMOCTH.

[IpouenTsl. HaxoxaeHue npoueHToB oT uncia. HaxoxaeHue yncia rno ero npoueHTam.
Pemenne TeKCTOBBIX 33724 apu(PMETHISCKUMU CITOCOOAMH.

PanyonajnHbIe YHCJIa

[TonoxuTenbHbIe, OTpUIIATEIbHBIE YUcaa U yucio 0.

[IpotuBonoioKHBIE ynciaa. Moaymp yucna.

Hensie uncna. ParnonanpHpie yncia. CpaBHEHUE pallMOHATIBHBIX YUCEN. AprudMeTrnye-
CKHE JICHCTBHS C pallMOHATBHBIMH urciaaMu. CBOMCTBA CIIOKEHUS U YMHOXKEHUS PaIio-
HaJIbHBIX YHUCEJl.

Koopaunarnas npsimasi. KoopauHaTHas I0CKOCTb.

BeJII/I'-lI/leI, 3aBUCHUMOCTH MEKAY BCJIUNYUHAMM.

EnuHune! anvHbl, iommaay, o0béMa, MacChl, BpeMEHH, CKOPOCTH.
[TapameTpsl 3aBHCUMOCTEH MeX1y BelTMYMHAMU. [Ipe/icTaBiieHue 3aBUCUMOCTEH B BHJIE
¢dbopmyn. Beruucnenus no popmysnam.

YucsioBble 1 OyKBEHHbIC BbIPAKEHHUS. Y PABHEHHUS.

YucnoBele BEIpaXeHUs. 3HAYEHHUE YUCI0BOTOBBIpakeHU. [1opsioKk AelicTBHI B YHCIIO-
BbIX BbIpaXeHUSX. bykBeHHbIe BbIpaxkeHus. PackpsiTie ckobok. Ilogo6Hble cnaraemele,
MpUBEJICHUE OJOOHBIX cilaraeMbiX. POpMyIIbI.

VYpasuenus. Kopens ypaBHeHns. OCHOBHBIE CBOICTBA ypaBHEHUN. Pelienne TeKCTOBBIX
3a/1a4 € MOMOIIBIO YPaBHEHUH.

DJIEeMEeHTBI CTATHCTHKH, BepossTHOCTH. KoMOMHaTOpHBbIE 3aga4n.

[IpencraBneHne AaHHBIX B BUJIE TAOJIUI, KPYTOBBIX M CTOJIOUATHIX JUArpaMM, rpaduKoB.
Cpennee apupmernueckoe. CpenHee 3HAUCHUE BEITUYHHBI.

Cnydaiinoe coObiTue. JlocTOBEpHOE M HEBO3MOXKHOE cOOBbITHS. Pemienre komOuHaTop-
HBIX 3a/1a4.



I'eomerpuueckue purypol.U3mepennsi reoMeTpu4ecKUX BeJITUYHH

e Ortpesok. [locTpoenue otpeska. yinna otpeska, somaHou. 3mepenue JUIMHBI OTpe3Ka,
IIOCTPOCHUE OTPE3KA 3aAaHHON JuIMHBL. [lepumerp MHOroyrossHuka. Ilnockocts. Ips-
mas. Jlyu.

e VYron. Bugsl yrios. I'pagycHas mepa yria. Mi3mepeHne U oCTpoeHue yrioB ¢ IOMOLIBIO
TpaHCIIOPTUPA.

e [Ipsamoyronsnuk. Kanpar. Tpeyronbauk. Buabl TpeyronbHUKoB. OKpYKHOCTb U KPYT.
Jnuaa okpyxuoctu. Yucio [].

e PagencrBo ¢uryp. [lonstue u cBoiicTa momaau. [lnomans npsMoOyroJibHUKa U KBa -
pata. [Inomans kpyra. Ocb CUMMETpPUU PUTYPHI.

e Harnsnelie npeacTraBiaeHus O IPOCTPAHCTBEHHBIX (PUTypax, TAKUX KaK: MPSMOYTOJIbHBIN
napajuienenunes, Kyo, nupamMuia, HUIMHAP, KOHYC, map, chepa. [Ipumepsl pazBEpTok
MHOTOTPaHHUKOB, IMJIUHAPA, KoHyca. [loHsTHe U cBoiicTBa 00bEMa. OOBEM MpsMO-
YrOJILHOTO Napajiesienunesa u Kyoa.

e BsaumHoe pacnosnoxxenue AByx npsimbix. [lepnenaukynspuelie npsimele. [lapannensHbie
MpsIMBIE.

e (OceBas U LIEHTpaJIbHAs CAMMETPUH.

MaremMaTHKa B HCTOPHUYECKOM Pa3BUTHH.

Pumckas cucrema cuucnenus. [lo3unmonnsie cucteMsl curciienns. O6o3nauenue mudp B
Hpesueit Pycu. CrapuHHbie Mephl JJIMHBL. BBeleHHe MeTpa Kak eIMHUIBI JNIMHBL. MeTprudueckas
cucrema Mep B Poccu, B EBponie. ctopust dopmupoBanns MmaTeMaTHUECKUX CUMBOJIOB. [Ipobu
B BaBunone, Erunre, Pume, Ha Pycu. OTKpbITHE AECATUYHBIX ApoOeii. Mup mpocThix uncen. 30-
snotoe ceyenue. Yucno 0. [losBieHne oTpuIiaTeIbHbIX YUCEIL.

JI.®.Maruunkuii. [1.J1.YeOwbrmes. A.H.Kommoropos.

KoJsmm4ecTBO KOHTPOJIBHBIX PadoT:
B 5 knacce- 10

B 6 knacce-12

COJAEPKAHUE KYPCA AJITEGPHI 7-9 KVIACCOB
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< AJredOpanyeckue BLIPAaKeHUS

BLIpa)KeHI/Ie C IICPCMCHHBIMU. 3HaucHHUE BBIPpA)KCHHA C IICPCMCHHBIMMU. I[OHYCTI/IMBIe 3Ha4dcC-
HHA IICPCMCHHBIX. ToxnectBo. ToxXaeCTBEHHbBIC npeo6pa3013aHI/I;I aJIFC6p8.I/I‘ICCKI/IX BBIpa)I(eHI/Iﬁ.
HOK&B&TCJ’IBCTBO TOXIOCCTB.

Crenens ¢ HaTypalbHBIM NIOKa3aTesleM U €€ cpoiicTBa. OnHouneHsl. OHOWIEH CTaHJapTHO-
ro Buja. Crenenp ogHOWIeHa. MHOrouneHsl. MHorouneH ctaniapTHoro Buja. CTerneHb MHOTO-
wieHa. Cl0XeHHe, BBIUUTAaHUE U YMHOKEHUE MHOTOWIEHOB. DOpMyIIbl COKpaAIIEHHOTO YMHO-
JKEHUs: KBAaJpaT CYMMBI U KBAaJpaT Pa3HOCTH IBYX BBIPAKEHUM, IPOU3BEACHUE CYMMBI U Pa3HO-
CTH JBYX BBIpaKCHMI. Pa3nokeHre MHOro4I€Ha HA MHOKUTEIU. BeIHECEHUE MHOKUTEIIA 3a
ckoOku. Meto1 rpynnupoBKH. Pa3HOCTh KBaJpaToOB JBYX BblpaxkeHuid. CymMMa U pa3HOCTb KyOOB
nByX BelpaxkeHuil. KBagpaTHeiii TpéxuneH. Kopenb kBagpaTHoro tpéxwieHa. CBolcTBa KBajl-
paTHOro TpéXwieHa. Pa3nokeHue KBaJpaTHOIO TPEXWIEHA Ha MHOXKUTEIU



Panmonaneubie Beipaskenus. Llenbie Beipaskenusi. J{poOHbie BepaxkeHUs. PanimoHanbHast qpoob.
OCHOBHOE CBOMCTBO panMoHaIbHOM podu. CriokeHHe, BBIUNTaHUE, YMHOKECHUE U JICTICHHE pa-
[IMOHAIBHBIX Ipo0eii. Bo3BeneHune pannoHaabHOM 1poOH B cTeneHb. ToxAeCTBEHHBIE MTPeo O-
pa3oBaHuUs PaLMOHAIBHBIX BbIpaxeHUH. CTENeHb C LeIbIM [T0Ka3aTeleM U €€ CBONWCTBA.

KBanparubie kopHU. ApudmMeTndeckuii KBaJpaTHbIM KOPEHb U €ro CBOHCTBA. TO0XIECTBEH-
Hble peoOpa30BaHMsI BBIPAKEHUH, COJepKAIIUX KBAAPAaTHbIE KOPHU.

% YpaBHeHMs

VYpaBHenue ¢ onHoi nepemeHHoi. Kopenb ypaBHeHusi. PaBHocmiibHbIe ypaBHeHusa. CBoii-
CTBA YPaBHEHUM C OJJTHOM MEPEMEHHOW. Y paBHEHUE KaK MaTEMaTUYECKask MOJIENb PEAJIbHOM CH-
TyaluH.

JInneiinoe ypaBHenue. KBaapatHoe ypaBHeHne. @opMylia KOpHEH KBaJPATHOIO YPaBHEHUS.
Teopema Buera. ParnonansHbie ypaBHEHUs. PenieHne paBHOCHIBHBIX YPaBHEHHM, CBOISIIIUXCS
K JINHEWHBIM WJIM KBaJIpaTHBIM YpPaBHEHUSM. PeleHne TEeKCTOBBIX 3a/1a4 C MOMOILIBIO PallHo-
HaJIbHBIX YPaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHeHUs ¢ ABYMs IepeMeHHbIMU. JIuHeitHOoe
ypaBHEHUE C JIBYMs IIEPEMEHHBIMH U €ro Tpaduk.

Cucrembl ypaBHEHHUH C AByMS MEpeMEHHBIMH. | paduueckuii METOI PEIICHHS] CUCTEMBI
YpaBHEHUH C JABYMSI TepeMEHHBIMH. PelieHue cucteM ypaBHEHMI METOIO0M MOJCTAHOBKH U
cnoxenus. CucreMa ABYX YpaBHEHH ¢ IByMs IEPEMEHHBIMU KaK MOJEIb PEaJbHON CUTYaIUH.

+ HepaBeHcTBa

UucnoBsle HEpaBeHCTBA U UX cBoicTBa. Cll0)KeHHE U YMHOKEHHE YHCIIOBBIX HepaBeHCTB. O1e-
HUBaHUE3HAYCHUS BhIpakeHus. HepaBeHCTBO ¢ 0JHOU nepeMeHHO. PaBHOCHIIbHBIE HEpaBeH-

ctBa. YucnoBbie mpomMexyTku. JIMHEHbIE M KBaJpaTHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM.

CucTeMbl HEpaBEHCTB C OJIHOM MTEPEMEHHOI.

< YucaoBble MHOKECTBA

MHoxecTBO U ero neMeHTsl. CiocoObl 3a1aHus MHOXKecTBa. PaBHble MHOXkecTBa. [lycroe
MHOecTBO. [ToqmHoxkecTBo. Onepaunu Haa MHOKecTBaMu MiumrocTpanysi COOTHOIIEHUHN MEX-
Jly MHO>KECTBAMH C TIOMOILBIO IuarpaMMm Oiepa. MHOKeCTBa HaTypallbHBIX, LEJIBIX, PALIO-
HaJIbHBIX yucell. PaninoHanbHOE YnCIIo Kak 1po0b BUJa % , T[Jle M- 11eJI0€ YUCII0, an —
HaTypajlbHOE, U Kak OecKOHeuHas eproauyeckas aecatudyas apoos. [Ipeacrasnenue o6 uppa-
LIMOHAJILHOM uucie. MHOXeCTBO NeMCTBUTENBHBIX uncen. [IpeacraBnenue 1eiCcTBUTENBHOTO
qucia B BUJe OECKOHEYHOH HeNepruon4eckoi aecaTHuHoi qpoou CpaBHEHUE NEHCTBUTEIBHBIX
yucen. Ces3p Mexay MHOKecTBaMu N. Z. Q/

% @OYHKIUHU
YuciioBbie pyHKIHU

CDYHKI_[I/IOHaJ'IBHBIC 3aBUCUMOCTU MCKAY BCIMYNHAMU. IlonsTue (I)YHKI_II/II/I .(I)yHKI_II/I}I Kak
MaTeéMaTHu4ieCKass MOACJIb PCaJIbHOT'O IIpoHecca. O6nacTb ONpCACIICHUA U 00J1acTh 3HAYCHUI



¢ynkuuu. CiocoOsl 3aanus ¢pynkuun. ['paduk pynkuuu. [loctpoenue rpadukoB QyHKIHIA ¢
noMo11bio peodpazoBanuii puryp. Hymu dpynxium. [IpomexxyTkn 3HaKOTIOCTOSIHCTBA (DYHKIIUH.
[TpomexxyTKH BO3pacTaHUs U IPOMEKYTKU yObIBaHUS (DYHKIIHH.

JIuneiinas QpyHKIMs, 0OpaTHAs MPOMOPIIUOHAIEHOCTD, KBaApaTuyHas QyHKIuUs, PyHK-
s y = v/x , X cBoicTBa U rpaduKy.

YucaoBble MOCTIET0BATEILHOCTH

[onsiTne uncioBoi mocnenoBarebHOCTH. KoHEeuHbIe 1 OECKOHEYHBIE TOCIIEI0BATENb-
HocTH. CriocoObl 3a/1aHus MOCIEeI0BaTENbHOCTH. ApudMernyeckas U reoMeTpudecKast npo-
rpeccur. CBOMCTBA WICHOB apu(METUUECKON U TEOMETPUUIECKOM TIporpeccuii. Dopmyssl 00-
LIEro YjeHa apu(pMETHUECKON U TeOMETpUUEcKoi mporpeccuii. @opmyibl CyMMBI h —[IEPBBIX
YJIEHOB apu(pmMeTnyecKoil u reomerpuyeckoil mporpeccuit. CymMmma G€CKOHEUHOM reoMeTpuye-
CKOM1 porpeccuH, y kotopoii |q| < 1. IlpencraBienue GECKOHEYHOM EPHOIUMUECKON IECATHY-
HOU JIpoOH B BUIE OOBIKHOBEHHOU APOOH.

% DjIeMeHThI NPUKJIATHON MATEMATHKHU

Maremarnueckoe MoaenupoBanue. [IporieHTHbIe pacuéThl. DopMyiia CI0KHBIX TPO-
IICHTOB. HpI/I6J'II/I)KéHHI)Ie BBIYHCIICHUS. A6CO.]'IIOTHa${ 1 OTHOCUTCIIbHAA HOFpeHIHOCTI/I.
OcHOBHBIE TIPaBUJIa KOMOMHATOPUKHA. YacToTa M BEPOSATHOCTh CIIYJatHOTO COOBITHSI.
Knaccuueckoe onpenenenne BepositHocTd. HauvanbHble cBefieHus o cratuctuke. [pen-
CTaBJICHWE JAaHHBIX B BHUJIC TAOJIMII, KPYTOBBIX M CTOJIOYATHIX quarpamm, rpadukos. Cra-
TUCTUYECKHUE XapaKTEPUCTHKN COBOKYITHOCTH JaHHBIX: CpElHEe 3HAYCHHE, MOJa, pas-
Max, MearaHa BBIOOPKH.

< AJredOpa B HCTOPUYECKOM PA3BUTHMH.

3aposxieHue anreOpbl, KHUTa O BOCCTAHOBJICHUU U MPOTUBOIIOCTaBIeHUHM Myxamme-
na anb-XopesMmu. Mctopust opmupoBanust Mmarematudeckoro sizpika. Kak 3apoaunacek
uznest koopauHat. OTKpbITHE UPPAMOHATBLHOCTU. M3 McTOpUM BOZHUKHOBEHUS (OPMYIT
JUTsl pelieHus ypaBHeHUH 3-i1 u 4-i crenieHeil. Mcropus pa3BUTHs MOHATHS (DYHKIIUH.
Kak 3apoaunace Teopusi BepositHocTedl. Uncna ®@ubonavyuu. 3amaya JI.ITuzanckoro
(duboHay4M) 0 KPOJIHKaX.

JI.® Maruunkuii. [1.JI.Ye6simes. H.W.Jlo6aueBckuii. B.S.ByHsikoBckuii.
A.H.Kommoropos. ®.Buer. I1.depma. P.Jlekapt. H.Taptanes. [[.Kapmano. H.AGens.
b.Ilackans. JI.IIuzanckuii. K.I'aycc.

Konuuecmeo konmponvnsix pabom:
7 xinacc-8 8 ximacc-7 9 knacc- 6
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< IIpocTeiimne reoMmerpunueckue Gurvpnl




Touka, npsimast. OTpe30kK, ay4. Yroi. Buasl yrnos. CMexHbIE U BEPTUKAJIBHBIE YIJIbL.
buccekrpuca yria.

[Iepecekaromuecs u napajuienbHble npsMele. lleprnenukymnsapusie npsmsle. Ilpusna-
KU MapaJijIesIbHOCTH NpsiMbIX. CBOMCTBA MapajuleNbHbIX NpsAMBIX. [lepnenaukymsp u
HAaKJIOHHAs K IIPSIMOM.

«* MHOroyroJbHUKH.

Tpeyronbauku. Buapl TpeyronsHukoB. Meauana, OuccekTpurca, BbICOTa, CPEIHSS
JAUHMS TpeyrojbHuka. [IpusHaku paBeHcTBa TpeyroiabHUKOB. CBOWMCTBA U IPU3HAKH paB-
HOOEIPEHHBIX TPEYTroJIbHUKOB. CepeMHHbIN NepneHAuKYIsp oTpe3ka. CyMMa yrios
TpeyrojbHuKa. BHemnHue yribl TpeyronbHuka. HepaBeHcTBO TpeyronbHuka. COOTHOIIIE-
HUS MEXJy CTOPOHaMHU U yriamu TpeyrojibHuka. Teopema [Iudaropa.

[Tono6Hble TpeyronbHukH. [Ipu3Haku mopoous TpeyroabHUKOB. TOUKH nepece-
YeHHs MeJInaH, OMCCEKTPUC, BBICOT, TPEYrOJbHUKA, CEPEIUHHBIX MEPIEHAUKYISIPOB CTO-
poH TpeyroapHuka. CBONCTBO OMCCEKTPHCH TpeyroiabHuKa. Teopema daneca. MeTrpuue-
CKH€ COOTHOIIEHUS B MPSIMOYTOJILHOM TpeyrojbHuke. CHHYC, KOCUHYC, TAHT'€HC, KOTaH-
TE€HC OCTPOTO yrila MPSAMOYrOJIbHOTO TPEyroJibHUKa U yriioB oT 0 1o 180°. dopmybl,
CBSI3BIBAIOIIIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJIHOTO U TOro Xke yria. Pemenue
TPeyrojabHUKOB. TeopeMa CHHYCOB U TeOpeMa KOCHHYCOB.

Yereipéxyronbuuku. [lapamnenorpamm. CBOWCTBa M TPU3HAKU MapaIIIEIOrpam-
Ma.. [IpssmMoyrosibHUK, pOMO, KBaJipaT, X CBOMCTBA U NMpu3HaKku. Tpaneuus. CpemHss JTu-
HHS Tpaneuuu U e€ CBOMCTBa.

MHuoroyronsHuKU. Beinykiisie MHOTOYroJibHUKHA. CyMMa YTJI0B BBIITYKJIOTO MHO-
royrojibHuka. [IpaBuibHbIE MHOTOYTOJIBHUKH.

7

% OKpVKHOCTL M KpVr. I'eoMeTpHUecKHe NOCTPOCHUS

OKpYXHOCTb U KPYT. DIEMEHTHI OKPYKHOCTHU U Kpyra. LleHTpanbHble U BIUCAHHbBIE YT-
ne1. KacarenbHast K OKpY>KHOCTH U €€ cBolicTBa. B3anmHoe pacnonokeHue npsiMon U OKpy>KHO-
cti. ONMCcHHAs U BIMCAHHAS OKPYKHOCTHU TPEyroJibHUKa. BriricaHHbIe U OTMCAaHHBIE YEThIPEX-
YrOJIbHUKH, UX CBOWCTBA U MPU3HAKK. BriricaHHbIE U OMMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIN NepHeHIUKYISAP OTpe3Ka U OUCCeK-
Tpuca yria kak I'MT.

['eomeTpuueckre NOCTpOEHUS LUPKYJIEM U JTUHENKONH. OCHOBHBIE 33a4l Ha MOCTPOe-
HHE: TOCTPOECHUE yIJjia, PABHOTO JAHHOMY, IIOCTPOEHUE CEPEAUHHOTO MEPIIEHANKYIISIpA JAHHOTO
OTpPE3Ka, IOCTPOCHUE PSAMOU, ITPOXOIAILEH Yepe3 JAHHYIO TOUKY U NEPIEHAUKYISAPHON TaHHOU
MPSIMOi, TOCTPOEHKE OUCCEKTPHUCHI JaHHOTO yria. [locTtpoeHne TpeyroibHUKA 10 33JaHHBIM
aneMmeHTam. Meron I’ MT B 3amadax Ha mocTpoeHue.

X H3MepeHue reoMeTPHMYeCKNX BEJIHYNH

I[J'II/IHE[ OTpPEC3KaA. Paccrosnue MCXKAY ABYMS TOUKAMH. PaccTosiHrE OT TOUKH 10 HpSIMOﬁ. Paccto-
SHUC MCIKY MapaJlJICJIbHBIMU IPSMBIMH.



[IepuMeTp MHOTOYrOJIbHUKA.
JnuHa okpy)HOCTH. [[M1MHa 1yru OKpYKHOCTH.
I'panycnas mepa yria. BenuurHa BIMCaHHOTO YIIa.

[onsiTne mioniaam MHOTOYTroJIbHHUKA. PaBHOBeMKHe ¢urypsl. Haxoxxaenue miomanu
KBaJiparta, MpsIMOYToJIbHUKA, [apajielorpaMMa, TPEYroJbHUKA, TPaleLuu.

[Tonsarue mnomaau kpyra. [lnomans cekropa. OTHOIIEHUE TUIOMIAACH MOTOOHBIX PUTYD.

X JlekapToBbl KOOPAMHATHI HA ILJIOCKOCTH

@opMyIta pacCTOSTHUSA MEXKy IBYMs TOUKaMH. KoopanHATBI cepelnHbI OTpe3Ka. Y paB-
HeHue QUrypbl. YpaBHEHUE OKPYKHOCTH U MPSMON. YTI0BON KOIPPUIIMEHT MPSIMOM.

% BekxTtopsbI

[Tonsitne Bexktopa. Moayne (anuHa) BekTtopa. PaBHble BekTopbl. KosutnHeapHble BEKTO-
pb1. Koopaunatse! BekTopa. CiioK€HUE M BBIUUTAHUE BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCIIO.
CkansipHO€ Ipou3BeIeHne BEKTOpOB. KocnHyC yriia Mexay 1ByMsl BEKTOPaMH.

< TeoMeTprYecKue NPeodpPa30BAHUS

[Tonsatue o nmpeoOpazoBanuu ¢purypsl. JBrmwkerne Gurypsl.. Bunbl nBrkeHus: Gurypsl:
napajuieIbHbIN TIEPEHOC, OCeBasi CAMMETpPHs, TOBOPOT. PaBHbie ¢purypsl. ['omoTeTus. [logodue

¢buryp.

& DJIeMeHThI JOIMKH

Onpenenenne. AkcuoM U TeopeMsl. JlokazaTenbcTBo. Jloka3areabCTBO OT MPOTUBHOTO. Teope-
Ma, oOpaTHas qaHHoW. HeoOxoauMoe U I0CTaTovyHOe yClIoBUE. YIIOTPeOICHNE JIOTHYSCKUX CBSI-
30KeCIU..., MO..., mo20ad U MOAbKO Mo2od.

7

s T'eoMeTpHusi B MCTOPHYECKOM PAa3BUTHH.

N3 ucropuu reomerpun, «Havana» EBxmuna. Mcropus naroro nocrynara EBkimpa. Tpurono-
MeTpHsl — HayKa 00 M3MepeHUH TpeyroJbHUKOB. [locTpoeHne MpaBUIBLHBIX MHOTOYTOJLHUKOB.
Kak 3apoamnace unest koopaunat.H.U.JloGaueBckwuii. JI.Oinep. @anec. [Tudarop.

Konuuecmeo konmponvnvix pabom

7 xiacc-6 & knacc-7 9 kitacc-6

OCHOBHBIE TEXHOJIOTHU

C nenplio obecniedeHust 3PPEKTUBHOCTH U PE3YIbTaTUBHOCTH Y4eOHOTO MPOLECCca UCTIONb3Y-
IOTCSl pa3IMYHbIE TEXHOJIOTUU 00YyUEHHUS.



I'maBHOM 3aauell UCIIOJIB30BAHUS HOBBIX TEXHOJIOTUH SIBJISIETCS PACIIUPEHUE UHTEILIEKTY-
aJIbHBIX BO3MOXKHOCTEN 4esloBeKa. Bce ucnoiib3yeMble TEXHOJIOTUY HAIIPABIICHBI HA COXPAHEHHE
(U3NIECKOTO, ICUXUIECKOTO M HPABCTBEHHOTO 3/I0POBbS KaXK/I0TO YUCHHKA.

Ha ypokax ucromnb3yroTcst 3IEMEHTBI CIEAYIOIMUX TEXHOJIOTUH:

IIpo61eMmHOe 00yUeHne

Cosznmanue B y9eOHOM JISSATSIILHOCTH MPOOJIEMHBIX CUTYAIlUH U OpraHU3aIus akTHBHOUW caMo-
CTOSITEIILHOU ACATCIIBHOCTH YHalIUXCs IO UX PA3pCIICHUIO, B PE3YJIbLTATC YCT'0 NPOUCXOJUT
TBOPYCCKOC OBJIAACHHUC 3HAHUAMU, YMCHUAMUA, HABbIKAMHU, PA3BUBAIOTCA MBICIIUTCIBHBIC CII0-
COOHOCTH.

NuauBuayaibHo-pa3BuBaloiieeodyyeHue

3HAKOMCTBO C HOBEIMH METOJaMU MBICIIUTETbHOMN ACATCIIBHOCTU IMPU PCHICHUN TBOPYCCKUX
3a)1aHI/II\/’I C 4CpTCIKaMH, TCXHOJIOTUYCCKUMHU KapTaMU B MHAWBHUIYAJIbHOM HTOPSAAKE

Pa3znoypoBHeBoe 00y4deHue

VY yuurens nosBisieTcs BO3MOKHOCTh IOMOTaTh CIaboMy, YIENsITh BHUMaHHE CUIbLHOMY, pea-
JU3yeTcs KeJaHWe CUIIbHBIX yJalluxcs ObICTpee U Iiy0ske MPOoIBUTraThesl B 00pa30BaHUU.
CunbHbIe yyaluecs yTBepakKAaloTcsl B CBOUX CIIOCOOHOCTSIX, cllabble MOIy4atoT BO3MOYKHOCTD
UCIBITHIBATh YUEOHBIH yCIeX, MOBBIIIAETCS YPOBEHb MOTUBALIUN YUEHHUS.

TexHOJI0rusINpPOeKTHOr000yYeHUs

Y4uTens opranusyer yueOHO-IT03HABATEIbHYIO, HCCIIE0BATENBCKYIO, TBOPUECKYIO HIIH UTPO-
BYIO JIESITEIbHOCTh O0YYAIOIINXCS, KOTOPBIC OBJIA/IEBAIOT HABBIKAMHU CAMOCTOSITEIILHOTO TIOUC-
Ka, 00pa0OTKM M aHaIM3a HY)KHOW WH(OpMaIWu Ui perieHus Kakoi-1m0o0 mpooieMsl, 3Ha-
YUMOM JIUIsl YYaCTHUKOB TIPOCKTA.

PaboTa ¢ BCIoab30BaHUEM 3TOH TEXHOJIOTUU Aa€T BO3MOKHOCTDB pa3BHMBATb HHAWBUYAaJIbHBIC
TBOPYCCKUC CIIOCOOHOCTH ydqaumuxcs, 0osee 0CO3HAHHO INOAXOJHUTH K HpO(l)eCCI/IOHaJ'IBHOMy n
CONAJIBHOMY CaMOOIIPECACIICHUIO.

TexHo10rus UCNOJIL30BAHUS B 00y4eHHH UTPOBBIX METO0B: POJIEBbIX, /1€JIOBbIX U APYTUX
BHJ0B 00YYaIOIIUX UIP

Pacmupenue kpyrosopa, pa3BUTHE TIO3HABATEILHOMN JACSITCIIBHOCTH, (POPMUPOBAHHUE OIIPEIc-
JICHHBIX YMEHUI W HaBBIKOB, HEOOXOIMMBIX B IMPAKTUYECKON JIEATEIHLHOCTH, PA3BUTHE 0 0-
1ey4eOHBIX YMEHUN U HABBIKOB.

TecTOBBIETEXHOJIOTHH

OI_ICHKa YPOBH:A O6y‘IeHHOCTI/I 1o KOHerTHOﬁ TEME, MO3BOJIAIOIIaA P€aJIbHO OICHUTL T'OTOB-
HOCTb o6yqalonmxc51 K UTOT'OBOMY KOHTPOJIIO, YCTAHOBJICHUC KOJINYCCTBCHHBIX U KAYCCTBCHHBIX
HHAUBUAYAJIBbHBIX pa3J'II/I‘lI/II7L

OO0y4eHnue B cOTpyIHUYECTBe (KOMAHIHAsl, TPYNIIOBas padoTa)

CoTpyIHUYECTBO TPAKTYETCS KaK UJesl COBMECTHOM pa3BUBAIOIICH JESITETLHOCTH B3POCIBIX U
nereit. CyTh MHAMBUYATLHOTO MOAX0Aa B TOM, YTOOBI HJITH HE OT Y4eOHOTO IMpeaMeTa, a OT pe-
OCHKa K TPeJIMETY, UJTH OT T€X BO3MOKHOCTEH, KOTOPBIMH pacrojiaraetT pe0eHOK, TPUMEHSTh
TICUXOJIOTO-TIeJArOTUYECKUE TUAarHOCTUKU THYHOCTU. OOyJaromuecs U yYuTeNlb 3aHUMAIOTCS
COBMECTHOM AeATeIbHOCTHI0. D(PPEKTUBHOCTH METO/Ia HE TOJIBKO B aKaJIEMUYECKHX ycIexax
00y4aronuxcs, HO M B UX MHTEJUICKTYaJIbHOM ¥ HPAaBCTBEHHOM Pa3BUTHH.



I/IH(l)OpMallHOHHO-KOMMyHI/IKaHI/IOHHLIe TEXHOJIOI'UHA

Ncnons3oBanue [1K B yuebnoM mporiecce. Coznanue pedeparos, Caiii0B, MPE3SHTAIMNA U Jp.
[Touck HyxHOM nHGOopManuu B MuTepueT. [IpuMeHeHne Noay4YeHHbIX 3HAaHUH B IPAKTUIECKOH
NEeSITEIIbHOCTH.
310poBbe cOeperawiue TEXHOJIOTHA

Wcnonb30BaHre JaHHBIX TEXHOJIOTHH MTO3BOJISIIOT PABHOMEPHO BO BpEMs YpOKa paclpeessiTh
pa3IMyYHbIE BU/IbI 33/1aHUM, YEPEA0BaTh MBICIUTEIbHYIO JESITEIbHOCTh C PU3MUHYTKaMU, OTIpe-
JIeNIATh BpeMs I0JJauy CI0XKHOI0 yueOHOro Marepuasa, BeIIEISITh BpeMs Ha POBEACHUE CaMo-
CTOSITENIbHBIX padboT, HOpMaTuBHO puMeHATh TCO.

Ocnoenvle munbul y’le6Hblx 3anamuil:

YPOK M3YYCHHSI HOBOTO YIeOHOTO MaTepualia;
YPOK 3aKpEIICHUs U NTPUMEHEHUS 3HaHW;
ypOK 0000111af01IeT0 TOBTOPEHHUS U CHUCTEMAaTHU3aIiH 3HAHU;

YPOK KOHTPOJISI 3HAHUI U YMEHUU.
OCHOBHBIM THUTIOM ypOKa SIBIIIETCSI KOMOMHHPOBAHHBIH.

Dopmul opzanuzayuu yueono20 npoyecca:
WHIUBUAyaJIbHbIE, TPYNIOBbIE, MHAWBUYaIbHO-TPYIIIOBbIE, (DPOHTATbHBIE.
Ha ypokax ucnomns3yrorcs Takue GopMbl 3aHATHH KakK:

® MpPaKTUYECKHE 3aHITHS;
® TPECHUHT;
® KOHCYJbTaIUs;

Cucrema YPOKOB YCJIIOBHA, HO BCE€ K€ BBIACIAIOTCA CIICAYIOIIHUE BUbI:

Ypox-nexyua. Ilpeanonaraiorcss COBMECTHBIE YCWIINS YYUTENS U YUSHUKOB Ui pelIeHus 00-
el mpoOaeMHON no3HaBaTeNbHOM 3a1aun. Ha TakoM ypoke UCIOIb3yeTcsl AEMOHCTPAIMOHHBIN
MaTepuai Ha KOMIIbIOTepe, pa3pab0TaHHBIN yUUTENIeM WM YYeHUKaMU, MyJIbTUMEAUMHBIE TPO-

TYKTBHI.

Ypox-npakmukym. Ha YPOKEC yHalluecs pa60Ta}0T HaJl pa3JIMYHbIMU 3aIaHUAMU B 3aBUCUMOCTHU
OT CBOEH MOATOTOBJIICHHOCTH. Bubl pa60T MOTYT OBITH CAMBIMU PasHbIMU: TIMCbMCHHBIC UCCJIC-
AO0BaHus, PCHICHUC PA3JIMYHLIX 3a1da4, IPAKTHYCCKOC IIPUMCHCHHUC PA3JIMYHbIX MCTOIOB PCIIC-
HUsA 3a1a4. KOMHBI-OTep Ha TAKUX YpOKaxX UCIIOJIBb3YCTCA KaK BHCKTPOHHBIﬁ KaJIBKYJIATOP, TPC-
HaXXCp YCTHOTO CUCTA, BUPTYyaJlbHAaA na60paTopH51, HCTOYHHUK CHp&BO‘lHOﬁ I/IH(1)OpMaI_II/II/I.

Ypoxk-uccneoosanue.Ha ypokeyuammecs pemaroT MpoOJIeMHYIO 3aqady HCCIeI0BaTEIbCKOTO
XapakTepa aHATUTUYECKAM METOJIOM M C IIOMOIIBI0 KOMITBIOTEpA .

Komoéunuposanmnslil ypok npenoaraeT BHIIOJIHEHNE padOT U 3aJJaHUi pa3HOTO BUJA.


http://www.uchportal.ru/load/131-1-0-4040

Ypok pewenusa 3adau. BeipabaThiBaloTCsl y ydallMXCsi YMEHUS M HaBBIKW pEIICHUS 3ajady Ha
YPOBHE 0053aTeIbHOI M BO3MOKHOM 1moAroToBke. JIro0oi ydamuiics MOKET HCII0JIb30BaTh KOM-
IBIOTEPHYIO0 HHPOPMAIMOHHYIO 0a3y [0 METO/IaM pEIIeHUs pa3IHuHbIX 3a1a4.

Ypok-mecm.TectupoBanue NpOBOIUTCS C IEIbIO JTUArHOCTUKH MPOOETOB 3HAHUM, KOHTPOJIS
YpOBHSI OOYYEHHOCTH YYAIIUXCSl, TPEHUPOBKH TEXHHUKE TECTUPOBaHUs. TE€CThl IpeaararoTcs
KaK B TIEYaTHOM TaK M B KOMIIBIOTEpPHOM BapuaHte. [I[puyem B KOMIIBIOTEPHOM BapHaHTE BCETIa
C OTpaHUYCHUEM BPEMEHHU.

Ypok-3auem. YcTHBI OnIpOC ydaluxcsi IO 3apaHee COCTABJICHHBIM BOIIPOCAM, a TAKKE peuie-
HUE 3aJ]a4 pa3HOTo YPOBHS 10 U3YYEHHOMN TEME.

Ypok-camocmosamenvnaa paboma. llpemnararorcs pa3Hble BUIBI CAMOCTOSITENIBHBIX PadOT:
JIBYXypOBHEBasl — ypOBEHb 0053aT€IbHON MOATOTOBKH - «3%», YPOBEHb BO3MOXHOW MOATOTOBKH -
«4» 1 «5»; OO0NBILION CIUCOK 3aJaHUI Pa3HOTO YPOBHS, U3 KOTOPOIO YYallIMICS peliaeT ux Mo
CBOEMY BBIOODY. ¥Ypok-koumponvnas paboma. [IpoBoIuTCS Ha BYX YPOBHSIX:

YPOBEHB 00S3aTEIHFHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOJATOTOBKH - «4» U «5».



ConepmaHne TEM y‘IGGHOFO pa3aejaa

IIpumepHoe TeMaTHYeCKOE IUIAHUPOBaHue. MaremaTuka. 5 kiiace

5 yacoB B Henelno, Bcero 170 vacos;

o
S ? 4 Coaep:xanue yueOHOro XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH Y4YEHHKA
é = s Marepuajia (Ha ypoBHE y4eOHBIX 1eHCTBHI)
=
I'nasa 1 20
HartypaabHble unciia
1 Psn HatypaneHbIX yncen 2 Onucvléams CBOMCTBA HATYpaIbHOTO psifa. UNTaTh U 3alIMChIBATh HATypalbHbIE YHACIA, CPABHU-
BaTh U yNOPSAIOYNBATH UX.
2 Hudpst. decaruynas 3a- 3 P yropaa
acno3naeams Ha 4epTexax, pUCyHKaX, B OKPYKAIOIIEM MUPE OTPE30K, MPSAMYIO, JIy4, ILIOC-
UCh HATYPaJIbHBIX YHUCEI P » PHCYH N PYHaIOIL peotp > MIPAMYIO, JIYH,
KoCTh. [IpuBOAMTH IpUMEpBI MOAETIEH 3TUX PUTyp.
Orpe3sok 4 H3mepams nnunbl 0Tpe3koB. CTPOUTH OTPE3KH 33JaHHON JUIMHBL. PemaTe 3a1aun Ha HaXO0XKe-
4 T10CKOCTE HUE JUIMH OTPE3KOB. BrIpaxkaTh OJIHU €IMHULIBI IJIMH yepe3 Apyrue. [IpuBoanTe npumeps! npu-
Tpsvast. Jlys OOpOB CO IIKAITAMH.
Cmpoumsb Ha KOOPAUHATHOM JIy4€ TOUKY C 3a/IaHHOW KOOPAMHATOM, ONPEENIATh KOOPIAUHATY
5 Hlkaina. 3 TOUKH
Koopaunatusiii my4
6 CpaBHeHHUE HaTypalbHbIX 3
qHcel
IloBTOpEHME U cucTema- 1
TU3aIUs yUeOHOTO Mate-
puana
KoHnTtponbsHas 1

pabota Ne 1




Coaep:kanue yueOHOTo

XapaKTepHCTmca OCHOBHBIX BUI0B JI1€ATC/JILHOCTH YYCHHUKA

=
:5s
é g MarepuaJjia (Ha ypoBHe y4eOHBIX JeliCTBHI)
I'naga 2
CJi0’keHne U BbIYUTAHHE 33
HATYPAaJIbHBIX YHCeJI
7 CrnosxeHune HaTypalibHBIX 4 Dopmynuposams CBOWCTBA CII0KEHUS U BBIUUTAHUS HATYpaIbHBIX YHCEIN, 3alHChIBATh 3TU
yucen. CBOMCTBA cOXKe- cBoiicTBa B BUjae opmy. IIpuBoIuTh mMpuMepsbl YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUH, (HOPMYII.
HUS CocTaBisTh YUCIOBbIE U OYKBEHHBIE BBIPAKEHUS 10 YCIOBHUIO
8 BLIUHTAHHE HATYPATEHBIX 5 3a1auu. Pemare ypaBHEHHsI HA OCHOBAHUM 3aBHUCHMOCTEN MEXIY KOMIIOHEHTAMH neﬁCTBlin?I
qncen CJIOEHHS ¥ BBIYMTaHUA. Pemarh TeKCTOBBIE 33Ja4i C TIOMOIIBbIO COCTABJIEHUS ypaBHEHUI.
Pacnosnasams Ha yepTexax U pUCyHKax yriibl, MHOTOYTOJIbHUKH, B YACTHOCTH TPEYrOJIbHUKH,
9 Yucnoseie u OyKBEHHBIE 3 MPSIMOYTOJIbHUKHU. Pacro3HaBaTh B OKpyKaronieM MUPE MOJCIN dTUX QUTYD.
BBIpKEHUS. DOPMYJIbI C noMo1IbI0 TPAaHCHOPTHUPA UBMEPSITH TPATYCHBIE MEPHI YIII0B, CTPOUTH YIJIbl 3aIaHHOM Irpa-
KoutporsHas paGota Ne 2 1 JTyCHOM MEepHbI, CTPOUTH OMCCEKTpHCY AaHHOTO yria. Kimaccudurmposats yribel. Knaccudunmpo-
BaTh TPEYTrOJbHUKH 110 KOJIMYECTBY PABHBIX CTOPOH M M0 BHAAM UX yrioB. OnuchIBaTh CBOWCTBA
10 | YpaBuenune 3 MPSIMOYTOJIHUKA.
11 | Yron OGo3HAYEHHE YIIOB 2 Haxooums ¢ nomo1pto GopMyI1 epuMeTphl MPSIMOYTOIbHUKA U KBajpara. Pemars 3aaun Ha
HAXO0J/IeHUE IEPUMETPOB MPSIMOYTOJIbHUKA U KBaJIpaTa, IpaJyCHOM Mephl YIiIOB.
12| Bunpt yrios. Msmepenue S | Cmpoums noruueckyio IENOUKy pacCy K IEHHI, COMOCTABIATE TOMyUeHHBIH PE3yIBTaT ¢ YCI0-
yrjoB BHEM 3aJ1aYH.
13 MHOFOYFOHBHI/IKH. Pas- 2 Pacno3znasams (1)I/Il"ypBI, HMCIOIIUEC OCh CUMMETPHUH
HbIe QUTypBI
14 TpeyroapHUK U €ro BUbI 3
15 | [IpsMOYroapHUK. 3
Ocb cuMMeTpurpUrypbl
IloBTOpEHME U cucTema- 1
TU3aIUs yUeOHOTO Mate-
puana
KontponsHaspadoTa Ne 3 1




Coaep:kanue yueOHOTo

XapaKTepHCTmca OCHOBHBIX BUI0B JI1€ATC/JILHOCTH YYCHHUKA

=
L &
=53
é g MarepuaJjia (Ha ypoBHe y4eOHBIX JeliCTBHI)
I'nasa 3
YMHOKEHHUE U eJIeHne 37
HATYPAJbHBIX YHCeJI
16 | YmuHoxenue. [lepemectu- 4 Dopmynruposams CBOWCTBA YMHOXKCHUS U JICJICHUSI HATypaIbHBIX YUCEI, 3aMUChIBATh ATH CBO -
TENbHOE CBOMCTBO YMHOXe- cTBa B Buje Gopmyi. Pemars ypaBHEeHHsI HA OCHOBaHUU 3aBUCUMOCTEN MEX/1y KOMIIOHEHTaMH
HUA apumMeTHuyecKux IeicTBUI.
17 | CoueraTesnbHOe U pacmpese- 3 Haxo0umw octaTtok npu AeIeHUH HaTypadbHbIX yncen. [1o 3a1aHHOMyY OCHOBaHHIO U TTOKa3aTe-
JUTENHHOE CBOMCTBA YMHO- JIF0 CTENEHU HaXOJIUTh 3HAYECHHUE CTENIEHU YHCIIA.
KEHUS Haxomuth miomaam npsMOyroibHUKA U KBajpaTa ¢ ToMoIbio ¢dopmyil. BeipaxkaTs onHu enu-
18 | Menenue 7 HULBI TUIOIIA/IA Yepe3 ApyTHe.
Pacnosznasams Ha yepTexax U puCyHKax NpsIMOYTOJIBHBIN Napajuienenunes, nupamuny. Pacmo-
19 | Menenne ¢ ocratkom 3 3HABaTh B OKPYXKAIOIIEM MHUPE MOJEH dTUX Guryp. M300pakarh pa3BEPTKU MPSIMOYTOJILHOTO
20 | Cremens uncia 2 napajuienenuneaa 1 NUpaMubl.
Haxooums 00BEMBI IPSIMOYTOJILHOTO Mapaienenurnena u Kyoa ¢ nomouipio Gopmyi. Beipa-
Konrpombuaspabora Ne 4 1 ’KaTh OJIHU eJMHUIEI 00bEMA Uepes Jpyrue.
21 | Inomans. [Tnomams mpsmo- 4 Pewams xoMOMHATOPHBIE 33/1a4M C IOMOIIBIO ITIepedopa BapUaHTOB
YrOJIBHUKA
22 [IpsiMoyronpHbII apaie- 3
nenunen. [Tupamuna
23 O0BEM MPAMOYTONBHOTO 4
mapajiiejacnuiicia
24 KombOunaropHsie 3a1aun 3
[ToBTOpEHUE U cucTEMaTH- 2
3alus yqe6H0r0 Marepualia
Konrtponsnaspabora Ne 5 1
I'nasa 4 18




Coaep:kanue yueOHOTo
MaTepHaJja

Homep
naparpa-
ha

XapakTepucTHKa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JeliCTBHI)

OO0bIKHOBEHHBbIE IPOOH

25 | lonsTtne OOBIKHOBEHHOM 5 Pacnosnasams 0ObIKHOBEHHYIO 1pO0Ob, IPABUIIbHBIE U HEMPABUIIbHBIE JPOOU, CMEIIAHHBIE UM C-
apodu na.

26 | [IpaBuibHbIE 1 HEPABWIIb- 3 YuraTh 1 3aIIUCBIBATh OOBIKHOBEHHBIE IPO0OH, cMelIaHHbIe yncia. CpaBHUBATh OOBIKHOBEHHBIE
Hble 1poOu. CpaBHEHHE Ipo- IpoOu ¢ paBHBIMH 3HaMeHaTeNssMHu. CKJIaIbIBaTh U BRIUUTATh OOBIKHOBEHHBIE IPOOU C PAaBHBIMHU
oei 3HameHaTensIMu. [IpeoOpa3oBeIBaTh HEMPABUIBHYIO APOOh B CMEIIAHHOE YHCIIO, CMEIIAHHOE

27 COMKEHNE 1 BAIHTAHIC 2 9HCIIO B HeH%aBI/IJ'IBHyIO HPO6B.6yMeTB 3alMChIBATh PE3YJbTAT JCJICHUS JBYX HATYPAIbHBIX YH-
IpOGEHi ¢ OTMHAKOBBIME cel B BUE OOBIKHOBEHHOM JIpoOH
3HAMCHATCIISIMHA

28 Hpobu u nenenrie HATYpaTh- 1
HEIX YHCEll

29 CMelianHbIe YHClIa 5
IToBTOpEHUE U cUCTEMATH- 1
3amus yaeOHOro MaTepuana
KonTtponsuaspabora Ne 6 1

I'nasa 5 48
JecsaiTuunbIe IPOOH

30 IIpencrasnenue 4 Pacnosznasamo, aiTaTh U 3aIUCHIBATh JCCATHYHBIC qpoOU. Ha3pBaTh pasps/ibl 1eCATUYHBIX
O JIECATUYHBIX IPOOSIX 3HAKOB B 3aIIMCH JACCATHYHBIX IpoOeii. CpaBHUBATH JECATUYHBIC IPOOH. OKpyrisTh necaTuy-

31 CpaBHEeHHEeCATHYHBIX 3 HBIE IPOOU U HATYpalbHbIE YUCIA. BEIMOMHATE IPUKUIKY
npobeit pe3yabTaTOB BHIYUCICHUHN. BBIMONMHITE apudmeTHuecKue AeWCTBUS HaJl IeCATUIHBIMU APOO -

MHU.

32 Oxpyrnenue uucen. [lpu- 3

. Haxooums cpennee apudmeTnueckoe HECKOIbKUX yrcen. [I[puBoaAuTh mprMepsl CpeTHUX 3HA-
YEHUW BEJIUYUHBI. Pa3bsCHATH, UTO TaKOE «OJUH MPOLEHT». [IpeacTaBisiTh MPOLIEHTHI B BUJIE
33 CiokeHue U BBIYUTAHUE Jie- 6

CATUYHBIX ApoOeit

JACCATUYHBIX ,Z[pO6CI>i n JCCATUYHBIC ,Z[pO6I/I B BUJC ITPOLICHTOB. Haxoauts MPOLCHT OT YUCJIa U




=
S ? 4 Coaep:xxanue yueOHOTo XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYCHUKA
é = S MarepuaJjia (Ha ypoBHe y4eOHBIX JeliCTBHI)
=
Kontponsnaspabora Ne 7 1 YUCIIO IO €r0 IPOLEHTAM
34 YMHOXeHHEeNeCATUYHBIX 7
npobeit
35 [enenuenecaTuuHbIX Apo- 9
oeit
KonTposbHas pabora Ne 8 1
36 Cpennee apudmernaeckoe. 3
CpenHee 3HAUCHHE BETUYH-
HBI
37 IIponentol. Haxoxienue 4
MIPOLICHTOB OT YHCIA
38 Haxoxaenue uncna no ero 4
MIPOLICHTaM
IToBTOpEHUE U cUCTEMATH- 2
3anus yaeOHOro MaTepuana
KonTponsnaspadora Ne 9 1
IToBTOpEHUME
M CHCTEeMATH3ALMA 14
Y4e0HOro MaTepuaJia
YnpaxkHeHus 18
JUIsl TIOBTOPEHMS Kypca
5 Kknacca
KontponsHaspadora Ne 10 1




IIpumepHoe TeMaTHUYeCcKOe IUIaHUPOBaHue. MaTtemaTnka. 6 Kiacc
5 gacoB B Hezemro, Bcero 170 gacos.

]
&g
S 2 Coaep:xkaHue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BHIOB J1eSITeIbHOCTH YUEHHKA
é g MarepuaJjia (Ha ypoBHe y4eOHBIX JAelicTBHIA)
]
=
I'nasa 1 aara baxT
JeTuMOCTh HATYPAJIbHBIX YHCEJ
1 Jlenurenuu KpaTHbIe 388 Dopmynuposams ONPENEICHUS TOHATUI: JEIIUTENb, KPATHOE, IPOCTOE YUCIIO, COCTABHOE
4. YUCJI0, OOIINN JIENUTEINb, HAUOOJIBITHUN OOLINN JETUTENh, B3AUMHO IPOCTHIC YKCa, 00IIee
2 I[IpusHaku genumocty Ha 10, | 5.6,7. KpaTHOE, HauMeHbIIee o0Iee KpaTHOE U MMPU3HAKHU JASIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Ha S wHA?2 09 Onucvleams IpaBUIIa HAX0XkACHUSA Hanbobinero obmiero aemurens (HO/L), Hanmensiero
obmrero kparaoro (HOK) HeckoabKUX yuCel, pa3ioKeHUs HATYypalbHOTO YKCia Ha IPOCThIE
3 [Tpuznaku genumoctu Ha 9 10,11,
P 3 o 12.09 MHO>KUTEIH
U Ha '
4 IIpocteie u cocraBHble ync- | 13,14.
118 09
5 HauGonpmmitoOruit genu- 17,18.
TeNb 19.09
6 Haumensieeobiiee kpat- 20,21,
Hoe 24.09
KonrponbsHaspabora Ne 1 25.09
TI'nasa 2 38




Homep
naparpaga

Coaep:xkanue yueOHOTo
MaTepHaJja

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JelicTBHIA)

OO0bIKHOBEHHBbIE APOOH
7 OcHOBHOE CBOICTBO Jpodu 26,27.
09
8 Cokparienuenpooeit 2809
1,2.10
9 [Mpusenenue apoodeii k obmemy | 3,4,5,8
3HameHaTemo. CpaBHEHHE 10
Tpobeit
10 CrnoxxeHrie U BEIYUTAHHE JIPO- 9,10,
Oeii 11,12,
15.10
KonTponpHaspabora Ne 2 16.10
11 YMHOXKeHue apodeit 17,18,
19,
22,10
12 Haxoxxnenue apobu ot yncna | 23,24,
25.10
Kontponsnaspabora Ne 3 26.10
13 Bzaumno oOpaTHbIe UncIa 511
14 Henenue qpobeit 6,7,8,9
,12.11
15 Haxoxxnenue yncia 1o 3Haye- 13,14,
HUIO €ro Apodu 15.11
16 IpeoGpaszoBanue 0OBIKHOBEH- 16.11

Dopmynruposams OTIPENICTCHUS TTOHATUI: HECOKpaTUMas Ipo0k, 001U 3HAMEHATEIb IBYX
npoOeit, B3auMHO oOpaTHbIe yncia. [[puMeHaTh OCHOBHOE CBOMCTBO POOH ISl COKpAIIICHHUS
npo6eit. [IpuBoauth 1podu kK HOBOMY 3HaMeHaTtemo. CpaBHUBATH OOBIKHOBEHHBIE TPOOH.
BreimonusaTe apudmernyecknue 1eHCTBUS HaJl OOBIKHOBEHHBIMU APOOSIMHU.

Haxomuth 1po0b OT 4rciia ¥ 9UCIIO TI0 3aJaHHOMY 3Ha4Y€HHIO ero Apoowu. [IpeoOpa3oBriBaTh
0OBIKHOBEHHBIE JIPOOH B JecsiTUUHbIC. HaxomuTh necsaTnaHoe mpuOImKeHne 0ObIKHOBEHHOM
Ipoou




Homep
naparpaga

Coaep:xkanue yueOHOTo
MaTepHaJja

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JelicTBHIA)

HBIX Jpo0eii B ICCSITUYHBIC

17 BeckoHeuHbIe TeproanYecKie 19.11 1
JeCATHYHBIE IPOOH
18 Jecstuunoe npubmmkenne | 20,21 2
0OBIKHOBEHHOH Apodu 11
KonrponbHaspabora Ne 4 2211 1
I'nasa 3 28
OTHOIEHNS M PONOPIHHA
19 OTHomeHus 23,26. 2 Dopmynuposams ONpeICICHIs MOHATHIA: OTHOIICHUE, IPOTIOPIIHSI, IPOIICHTHOE OTHOIIICHUE
n JBYX YHCEN, MPSMO MPOMOPIHOHANBHBIE K 00pAaTHO MPOMOPLUOHANIbHBIE BeNTUYUHEL. [Ipu-
20 IIponopuum 27,28, 5 MEHSTh OCHOBHOE CBOMCTBO OTHOIIICHUSI U OCHOBHOE CBOMCTBO mponopuuu. [IpuBouTsb
29,30. IpPUMEpPHI U ONHUCHIBATh CBOWCTBA BEIMYMH, HAXOAAIIUXCA B MPSMOM 1 0OpaTHOM MpOHOPIH-
3%112 OHAJIbHBIX 3aBUCUMOCTSIX. HaXxoAUTh MpOLIEHTHOE OTHOIIEHHE ABYX Yncen. [lenuTs uncio
Ha MPONOPIHOHATIHLHBIE YaCTH.
21 [pouenTHoe oTHoOmenue 1ByXx | 4,5.6. 3 3anucwvlieamsb ¢ TOMOIIbIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOIICHHUS, TPOTOPIUH.
el 12 Ananuzuposams MHGOPMAIIHIO, TIPEACTABICHHYIO
Kourponsraspabora Ne 5 7.12 1 B BUJIE CTOJIOYATHIX U KPYroBbIX nuarpamm. [IpencraBnars nndopmaiinio B Buje cToiadya-
THIX U KPYTOBBIX JTUArpamm.
22 Ipsvast i oOpatHas nporop- 101';1' 2 IIpugooums ipuMepbl ciiydailHbIX cOObITHH. HaxoquTh BEpOATHOCTh CIy4aifHOTO COOBITUS
IIMOHAJIbHBIC 3aBUCUMOCTH
B OTIBITaxX
23 Jlenenue uncnia B ganHom or- | 12,13, 2 C PaBHOBO3MOJKHBIMH UCXOJIaMH.
HOLICHNH 12 Pacnosznasams Ha yepTexax U pUCyHKax OKPY>KHOCTb, KPYT, LIHJIMH/P, KOHYC, cdepy, 1ap 1
24 OKpYKHOCTb ¥ KPYyT 14,17. 2 UX 3JIeMeHThl. Pacrio3HaBaTh B OKpyXarolieM Mupe MoJiesiu 3Tux ¢uryp. CTpouTs ¢ momo-
12 HIBIO ITUPKYIIS OKPYKHOCTH 3a/IaHHOTO paaunyca. M3o00paxkars pa3BEPTKH HUIUHAPA U KOHY-
o5 Jlnna okpykHocTH. [lomams | 18,19, 3 ca. Ha3piBaTh mpubnmk€HHOE 3HaueHue ynciia. HaxoauTe ¢ momMouso GopMyin JIUHY




Homep
naparpaga

Coaep:xkanue yueOHOTo
MaTepHaJja

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JelicTBHIA)

Kpyra 20.12 OKPY’KHOCTH, INIOIAAbL Kpyra
26 Hunuuap, KoHyc, map 21.12 1
27 JlnarpaMmbl 24,25 3
A2
28 Cryuaiiabie coobiTHs. Bepo- 26,27. 3
ATHOCTB CITy4aiHOTO COOBITHS 12
KonTponbHaspadora Ne 6 28.12 1
I'nasa 4
PannonanbHble Yucia 72
M JelicTBHUSA HAX HUMH
29 [MonoxurenpHbIe 14,15. 2 IIpusooums ipuMeEpbI UCTIOIB30BAHUS TOJIOKUTEIBHBIX U OTPULIATEIbHBIX yucel. Dopmy-
1 OTPHULIATENIBHBIC YnCITa 01 JIMPOBATH OINPEICTECHUE KOOPAUHATHOUN NpAMOd. CTpOUTh HAKOOPAUHATHOM MPSIMOU TOUKY €
30 Koop/iMHaTHast IpsAMast 16,17, 3 3a/IaHHOM KOOPAMHATOMN, ONPEEIATh KOOPANHATY TOUKH.
18.01 Xapaxmepuzoeams MHOKECTBO 1EINbIX uncen. OObSICHITH MOHATHE MHOKECTBA PallHOHATb-
31 Ilenbie uncna. 21,22. 2 HBIX HHCCIL.
PaLMOHANBHEIC YHCIA 01 Dopmynuposams onpeneaeHue Moayis uncina. Haxoautes Moaynb yncha.
M 23,04 CpasHusamsb panuoHaiIbHbIe Yncia. BeIMonHATh apudmMeTndeckue NeHCTBUS HaJ paluo-
32 OMyIp HHCIa 25 01 3 HAJIBHBIMU YHCTIaMU. 3alHChIBaTh CBOMCTBA apu(METHUECKUX NEHCTBUI Ha/l pallMOHAb-
HBIMH yHcliaMu B Buje Gopmyn. HazpiBaTh ko duiimeHT OyKBEHHOTO BHIPYKEHUSI.
33 CpasHenue uncen gggj’ 4 Ilpumensims CBOMCTBA IIPU PELICHUU YpaBHEHUN. PeliaTs TEKCTOBBIE 3a4a4U € IOMOILBIO
01 YpaBHEHUH.
Pacnoznasame Ha yepTexkax U pUCyHKaxX NEPHEHAUKYISPHBIE U MapaliielIbHbIE IPSIMBIE,
KonTponbHasipadbora Ne 7 1,02
(bUryphl, IMEIOIINE 0Ch CHMMETPHH, IIEHTP CUMMETPUHU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
34 CroxeHue pallioHaNbHbIX un- | 4,5,6,7 4 Moaenu 3Tux uryp. DopmynupoBaTh ONpeeIeHHe MePIeHINKYISIPHBIX MPSIMBIX U Mapai-
.02 JENbHBIX TPAMBIX. CTPOUTH C MOMONIBIO YTOJIbHUKA MEPIIEHIUKYISIPHbIE IPSMBIE U Tapai-
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Coaep:xkanue yueOHOTo
MaTepHaJja

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JelicTBHIA)

35 CBolicTBa CIIOXKEHHS paIuo- 8,11.
HAJTBHBIX YHCEIT 02
36 Belurtanue paloHa bHBIX 12,13,
qucen 14,15,
18.02
KonTponsHaspadora Ne 8 19.02
37 YMHOKEHHE paliOHATBHBIX 20,21,
qucel 22,25.
02
38 CaoiicTBa yMHOXeHUS panuo- | 26,27,
HaJIBHBIX YHMCEIT 28.02
39 Koaddurment. 29.02
PacnpenenurensHoe cBoiictBo | 3.4.5.6
YMHOKCHHS .03
40 Jenenue panuonaisHbIxX gucen | 7,10,
11,12
03
Kontponenaspabora Ne 9 13.03
41 PemenneypaBuenuit 14,17,
18,19,
20.03
42 Penrenne 3agay ¢ mOMOIIBIO 21.03
ypaBHEHUI 1234
.7.04
Kontponsnaspadora Ne 10 8.04

JICJIBHBIC MIPAMBIC.

ObvscHamb 1 UILUTIOCTPUPOBATH NMOHIATHE KOOPIAUHATHOM INIOCKOCTH. CTPOUTH HAa KOOPIIH-
HATHOM ITOCKOCTH TOYKH C 3aaHHBIMU KOOpAWHATAMU, OIIPCACIIATE KOOPAWHATEI TOUYCK Ha
IIJIOCKOCTH. CTpOI/ITB OTACJIBbHBIC Fpa(i)I/IKI/I 3aBUCUMOCTEH MCXKAY BCJINYNHAMU 10 TOYKAM.
AHanu3upoBath rpadyKy 3aBUCUMOCTEN MEXy BETMUUHAMU (PacCTOsIHUE, BPEMs, TEMIIe-
paTypa u T. 1.)
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XapaKTepMCTmca OCHOBHBIX BUI0B 1€TCJIbHOCTH YYCHHUKA

MarepuaJjia (Ha ypoBHe y4eOHBIX JelicTBHIA)
43 [MeprieHANKYISPHBIC TIPSIMbIE 9,10, 3
11.04
44 OceBast ¥ IIEHTPaJIbHAS CHM- 14,15. 3
MeTpiH 16.04
45 [TapaJsuiesbHbIe TPSIMBbIE 17,18. 2
04
46 KoopaunatHas iockocTh 21,22, 4
23,24,
25.04
47 I'padukn 28,29, 3
30.04
KonrposnbsHaspabora Ne 11 2.05 1
IToBTOpPEHUE M cUCcTEeMATH3A- 15
Husiy4e0HOro MaTepuaJjia
YopaxkHeHHs UId MOBTOPEHUS Kypca 6 5-8, 19
KJ1acca 12-16,
19-23,
26-
28.05
KoHTponbHasapabota No 12 29.05 1




IIpumepHoe TeMaTHYECKOE INIAHUPOBaHKe. AJiredpa. 7 Kiace
(54acoB B Hezedro -1 yeTBepTh.3uacaB Henelo -2-4 yerBeptH. Beero-1204 )
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2 & Conep:xanue yueoOHOro N XapakTepucTHKA OCHOBHBIX BUI0B JeATEJIbHOCTH YYeHUKA
é 8 MaTepHasia . (Ha ypoBHe Y4eOHBIX el cTBHI)
]
= q
I'nasa 1 JluneiiHoe ypaBHeHHE C OTHOI 15
nepeMeHHOM
1 Brenenwne B anredpy 3 | Pacnosnasams YUCIOBbIC BRIPAKEHUS M BRIPAXKECHUS C IIEPEMEHHBIMH, TMHEHHBIC YPaBHCHHMSL.
N N IIpuBoaUTE IPHIMEPHI BRIPAYKEHUH C IIEpEMEHHBIMHY, JIMHEWHBIX ypaBHEeHNH. COCTaBIIATh BhIpa-
2 JluneitHoe ypaBHEHHE C OJTHOM 5 PHBOIL prMEp P p ’ yP b BBID
e EMCHHOM JKEHHE C IMEePEeMEHHBIMH I10 YCIOBHIO 3a7a9i. BBIMOMHAT mpeobpazoBaHus BRIPaKEHHUI: TPUBO-
p JIUTH TOI00HBIE ClTaraeMble, pacKpbIBaTh CKOOKK. HaxomuTs 3Ha4YeHne BRIpasKEHHS C TTepeMeH-
3 Pemenue 3a1a4 ¢ moMoIpr0 5 | HBIMH NPH 3aJaHHBIX 3HAYCHUSAX IIepeMeHHbIX. KiaccuduimpoBath anredpanyecKie BeIpaKe-
ypaBHEHUI HUs1. ONMUCHIBATE TIEITBIC BRIPAKCHHS.
Dopmynuposams ONPEICICHUE TUHEHHOTO YpaBHEHUS. Pemmats muHeiiHOe ypaBHEHHE B 00IIeM
[loBTOpeHue u cucremaTH3aIus 1 PMYIUD pe yp ypa .
e6HOrO MaTepHaa Buje. lHTepnpeTnpoBaTh ypaBHEHNE KaK MAaTEMAaTHUIECKYIO MOJIENb peabHON cuTyaruu. Onn-
A CBIBAaTh CXEMY pelIeHNs TEKCTOBOW 3a/laud, IPUMEHSTH €€ /IS pelIeHus 3a1aq
Kontponwsaas padora Ne 1 1
I'naea 2 1leable BhIpaKeHUsI 55
4 ToXaecTBEHHO paBHBIE BBIpAKE- 2 | @opmyruposams:
Hus. ToxnectBa onpedeenus: TOXKIECTBEHHO PABHBIX BBIPAXKEHUH, TOXKIECTBA, CTENICHH C HATYPaJIbHBIM MTOKa3a-
TeleM, OJJHOWIEHa, CTaHAAPTHOTO BUa ONHOWIeHa, KO3 QuireHTa oqHOYIeHa, CTEIIEHU OJHO-
5 CreneHs ¢ HaTypaldbHBIM IIOKa3a- | 3 » Ot ’ H1ap s1a ol » KO3 pun 8 ’ A
TeleM 4JieHa, MHOTOYJIeHa, CTETIEHH MHOTOWICHA;
ceoticmeq: CTENeHN ¢ HATypaJIbHBIM MTOKa3aTelleM, 3HaKa CTEleHH;
6 CBoliicTBa CTENEHU C HATYpajb- 3 | npasuna: NOKa3aTeIbCTBA TOXK/IECTB, YMHOXKEHHSI OTHOWICHA HA MHOTOYICH, YMHOXEHHUS MHO-
HBIM ITOKa3aTeNeM TOYJICHOB.
7 OHOWIEHBI 2 Jloka3zvleams CBOWCTBA CTENEHU C HATYpaJbHBIM TIOKa3aTeneM. 3alrChiBaTh U JOKa3bIBaTh (pop-
MYJIbI: IPOU3BENECHUS CYMMBI U PA3HOCTH JBYX BBIPAXKEHUM, pa3HOCTH KBaJIpaTOB JIBYX BbIpaKe-
8 MHorouseHbt 1 | uumit, kBagpaTa CyMMBI M KBaJpaTta pa3sHOCTH JIBYX BBIPAKEHUI, CyMMBbI KyOOB M Pa3sHOCTH KyOOB
BYX BBIpaK€HUH.
9 CiioxkeHne U BEIYUTaHUE MHOTO- 4 | ABYX BRID . N
WICHOB Buiyuciame 3HaueHNE BRIpAXKEHUH C IepeMeHHbIMA. [[puMeHsITh CBOMCTBA CTENEeHH I TPe0o-
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Kontponbhas pabora Ne 2 pa3oBaHus BEIpaKEHUH. BBITOTHATE yMHOKEHUE OTHOWICHOB U BO3BE/ICHHE OJHOUIICHA
B cTeneHb. [[pUBOJMTH OIHOWIEH K CTAaHAaPTHOMY BUY. 3alMCHIBATH MHOTOWICH B CTaHAAPT-
10 YMHOKEHHE OTHOUJIeHa Ha MHO- 4 PHBOIL A Aap Y By sap
rowen HOM BH/I€, OTIPEJIEISAThH CTeeHb MHOTowIeHa. [IpeoOpa3oBhIBaTh MPOU3BEACHUE OHOUIICHA U
MHOT'OWJIEHA; CYMMBI, Pa3HOCTH, MPOU3BENICHHS JBYX MHOTOUWICHOB B MHOT'OYJICH. BBHIIONHATH
11 YMHO)KEHHE MHOTOWIEeHa Ha MHO- | 4 | pa3jokeHre MHOTOWIeHa Ha MHOXKHUTEIN CITIOCOOOM BBIHECEHHSI O0IIEr0 MHOKUTENS 32 CKOOKH,
rO4JIeH CIOCOOOM TPYTITHPOBKH, 11O GOpMyIIaM COKPAMEHHOTO YMHOXEHHUS ¥ C IPUMEHEHNEM HECKOIb-
KUX crioco0oB. Mcnonb30BaTh yKkazaHHbBIE TPe0OPa30BaHMUs B MPOIECCE PEIICHUsT YPAaBHEHHIA
12 Pasnoxxenne MHOTO1IEHOB Ha 4 JK peodp pont p yp ’
JIOKa3aTeNbCTBAa YTBEPIKIICHHUM, PEIICHUs] TEKCTOBBIX 3a71a4
MHOXHWTENU. BriHeceHue oo1iero
MHOKHUTEIIS 32 CKOOKH
13 Pa3noxenue MHOTO4JICHOB Ha 3
MHOXHUTENIU. MeTo IpyHIHpOBKH
KonTtponsaaspadora Ne 3
14 [IpousBenenre pa3HOCTH U CyM- 3
MBI JIByX BBIpayKCHUH
15 Pa3nocTh KBagpaToOB ABYX BhIpa- 3
JKEHUH
16 KBagpaT cymMs! 1 kBagpat pas- 4
HOCTH JIBYX BBIpayKCHUH
17 [IpeoOpa3oBanue MHOrowIeHa B 3
KBaJ[paT CyMMbI HJIH Pa3HOCTH
JIBYX BBIPAKEHHI
Kontponbhas pabora Ne 4 1
18 CymMa 1 pa3HOCTh KyOOB ABYX 2
BBIPAKEHHUH
19 [IpumeHenue pa3Tu4HbIX CIOCO- 4
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0OB Pa3JIOKEHUsT MHOTOUJICHA HA
MHOXUTCIIN
IToBTOpEHUE U cucTeEMaTU3ALIUS 1
y4eOHOro MaTepuaa
Kontponbshas padora Ne 5 1
I'naea 3 ®yHkuuu 12
20 CBs13u MeXAY BEIMIMHAMH. 2 | IIpusooumsb ipuMepsl 3aBUCHMOCTEH MEKIY BEeTMUYNHAMU. Pa3nmuyaTh cpeau 3aBUCHMOCTEH
OyHKINA (yHKIIMOHATBHBIC 3aBUCHMOCTH.
Onucvisamvnonamus: 3aBUCUMON 1 HE3aBUCUMON TIEPEMEHHBIX KIIAW, apTyMEeHTa KIIHH;
21 Crioco6b1 3amanust QYHKITUH 2 p » QyHKMYU, aprym bymcm;
CrocoOb! 3aManus GyHKITHH. DopMyITHpOBaTEH ONMPEACIICHUS: 00JIaCTH ONpeACICHNs (PYHKITHH,
22 I'paduk pyrkmu 2 | obmactu 3HaYeHu# GyHKINH, rpadrKa QYHKINA, THHERHON (YHKIMH, IPSMOM ITPOIOPITHO-
. N HaJBHOCTH.
23 Jlunetinas ¢pyHKIHS, €€ rpaduKu 4
CBONCTRA Boiyucname 3HaueHne GyHKIMH 110 3a]aHHOMY 3Ha4eHHIO apryMenTa. CocTaBIIsATh TaOIHIIbI
3HaueHni pynkun. Ctponts rpaduk GyHKIHUH, 3a0aHHON TabmuaHo. [1o rpaduxy dhyHKIwH,
[ToBTOpEeHne U cucTemMaTH3aIus 1 | sBasrorieiicss MOIETBbIO PEATBHOTO MPOIIECcCa, OMPEACIIATh XapaKTEPUCTUKH 3TOTO TPOIIeCcCa.
y4e0HOro MaTepHraa CrtpouTts TpaduK IMHEHHON HYHKINH U PSIMON MTPOMOPIIHOHATBHOCTHA. ONICHIBATH CBOICTBA
ATUX KIUH
KonTponsnaspadora Ne 6 1 bynkn

I'nasa 4 CucreMbl TUHEHHBIX ypaBHe-

. 23
HMIi ¢ IByMs nlepeMeHHbIMM

24  |YpaBHEHUS C ABYMs IEPEMEHHBIMU | 3

Ilpusooums npumepwvi: ypaBHEHHS C IBYMS IIEPEMEHHBIMU; TMHEHHOIO YPaBHEHUS C ABYMSI I1e-

25 | JIunelHOE ypaBHEHUE C ABYMS 4 . o
PEMEHHBIMH; CUCTEMBI ABYX JINHEWHBIX YPaBHEHUH C IBYMSI IIEPEMEHHBIMHU; PEAIbHBIX MIPOLIeC-

MEpEMEHHBIMH U €ro rpapuk

COB, UIA KOTOPBIX YPAaBHCHUC C ABYMA NICPECMECHHBIMHA UJIM CUCTCMaA ypaBHeHI/Iﬁ C ABYMs IICp €-

26 | CucteMbl ypaBHEHUH C IByMS Ile- 4 | MCHHBIMU SIBIISIOTCS MATEMAaTUYECKUMH MOJICIISIMH.
pemensbMH. ['paduyeckuii merox OnpenensTs, ABISETCS JIM NTapa YUCEN PEIICHUEM JAHHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMHU.
peLIeHus CUCTEMBI IBYX JIMHEH- Dopmynuposamu.:

HBIX YpaBHEHUH C ABYyMsI Iepe-
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MEHHBIMHU onpeodenenus: pelieHusl ypaBHEHHS ¢ IByMs NIEpEMEHHBIMH; YTO 3HAYHUT PELINTh YpaBHEHHE C
N ByMs IEpEMEHHBIMY; Tpaduka YpaBHEHHUS C IByMs TIepEMEHHBIMH; JIMHEIHOTO YpaBHEHUS C
27 | Pemenue cucteM JMHEHHBIX ypaB- | 3 By P > rpaduka yp FIBYMA TICp ’ M
. JIBYMSI IIEpEMEHHBIMHI; PEIICHHUS CUCTEMBbl yPaBHEHUH ¢ IBYMS MlepEeMEHHBIMU;
HEHHUU METOJIOM TTOACTAaHOBKH . .
cgoticmea ypaBHEHUH C IBYMsI IEpEMEHHBIMH.
28 | Pemenue cucreM nuHEHHBIX ypaB- | 3 | Onucvléams: CBOWCTBA rpaduka JIMHEHHOTO ypaBHEHHS B 3aBUCHMOCTH OT 3Ha4eHHi ko3 duriu-
HEHHUI METOZIOM CIIOKEHUS €HTOB, I'paUUECKH METOJI PEIICHHsI CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMsI ITEpEMEHHBIMHU, METO]T
MOJICTAHOBKH M METOJI CIIOXKEHHMS JIJIsl PEIlIeHHsT CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUH ¢ IByMS
29 | Pemenwne 3aa4 ¢ TOMOIIBIO CH- 4 . A AP ABYX yp ABYM
. N nepeMeHHBIMH.
CTEeM JINHEWHBIX YpaBHEHUH .
Cmpoumb Tpad¥K TMHEHHOTO ypaBHEHUS C ABYMS IIEpEMEHHBIMHU. PemmaTs CHCTEMBI IBYX JIH-
IloBTOpenue u cucremarusanus 1 | HeliHBIX ypaBHEHUIA C IBYMS [TEPEMEHHBIMHU.
yueOHOro MaTepuasa Pewamb TEKCTOBBIE 3aJ]auu, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX ypaBHEHUI! ¢ AByMs [IEPEMEH-
HBIMU SIBJIICTCS] MAaTEMaTH4ECKONH MOZEIbIO PEabHOTO MpoLiecca, U HHTEPIPETUPOBATE PE3YIlb-
Kontponsuaspadora Ne 7 1 8 p pon ’ PHPETHP pesy.
TaT PELICHUS CUCTEMBI
IloBTOpEeHMe M cucTeMaTH3aNUs y4eOHO- 11
ro Matepuajia
VYnpaxHeHus 1715 TOBTOPEHUs Kypca 7 10
KJacca
WroroBas koHTponpHas padora 1




IIpumepHoe TeMaTHUYEeCKOE IVIAHMPOBaHUe. AJiredopa. 8 kiace
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S = Conep:xanune yueoHOT0 4eCTBO XapakTepuCcTHKA OCHOBHBIX BHIOB JeATEILHOCTH YYeHUKA
S s MaTrepuaja Ha YPOBHE Y4eOHbIX /el cTBHIA
= = P 4acoB (na yp y A )
=
I'nasa 1 44
PanuoHabHbIe BHIPAKEHUS
1 ParmonaisHbie qpobH 4,5.09 2 Pacnoznasame nienvie paroHabHBIE BEIPAXKEHUS, APOOHBIE pa-
. - HNOHAJIbHBIC BHIPAKCHUS, IPHBOIUTD PHUMEPBI TAKUX BBIPaXKe-
2 OCHOBHOE CBOWMCTBO PallMOHAILHON JApOOH 9,11,12.09 Enﬁ p - IPHBOA PHMEp p
3 CrokeHrie 1 BEIYMTAHHME PAIlMOHAIBHEBIX APoOei ¢ oauHa- 16,19,21.09 3 Dopmynuposamn.
KOBBIMHU 3HAMEHATEIISIMU onpedenenus. PaOHATBHOTO BBIPAYKECHHSI, TOMYCTUMBIX 3HAUE-
N HUW TEPEMEHHOM, TOXKAECTBEHHO PABHBIX BBIPAXKEHUM, TOXK €-
4 CrokeHHue U BBIYMTAHHE PAlMOHATIBHBIX po0Oei ¢ pasHeiMu | 23,26,28 6 p ’ . ‘0P p ’ A
SHAMCHATOISMI 30.09 CTBa, PaBHOCHIILHBIX YPaBHEHUH, PAIHIOHATIEHOTO YPaBHEHUS,
35.10 CTETICHU C HYJICBBIM MTOKA3aTEIEM, CTEIIEHH C IIEJIbIM OTPHIIA-
10 TEJIBHBIM TTOKa3aTelieM, CTAaHIAPTHOTO BH/A YMCIia, 00OpaTHON
Kontponehaspadora Ne 1 . 1 NPOMOPLHOHATEHOCTH;
5 VMHOXCEHHE U JIeNeHHe PallHoHaNbHBIX apobeii. Bossese- 10,1214, 4 c60ticmea: OCHOBHOE CBOMCTBO PallHOHAIBHON JpOOH, CBOMCTBA
HHE PalMOHAIIBHON POOH B CTENEHb 17.10 y )
CTEICHHU C IIEJIbIM TT0Ka3aTeeM, ypaBHeH i, PyHKIUH Y = — ;
6 ToxnecTBeHHBICIPEOOPa30BaHUSAPALIMOHATbHBIXBhIpaXKeHui | 19,21,24, 7 n
26.10,7,9, npasuia: CIOXKEHUS, BBIYUTAHUS, YMHOKEHUS, ICTIEHHS APOOEid,
11.11 BO3BE/ICHHS APOOH B CTEIICHB; YCIIOBHUE PABEHCTBA IPOOH HYIIIO.
R —— 1411 1 Joxasvieams CBOMCTBA CTEIICHH C IIEITBIM MTOKA3aTEIIEM.
- Onucvieams rpaduecKuii METO[ peIIeHNUs ypaBHEHHUI ¢ OJJHOM
7 PaBHOCHJIbHBIC YpaBHEHHSI. 16,18,21.11 3 HIEPEMEHHOM.
ParnonannHble ypaBHEHUS Ipumensims OCHOBHOE CBOMCTBO paIlMOHATIBHOMN JPOOH IS CO-
KpalieHus U npeodpazoBanus apoodeit. [IpuBoauts nqpodu
8 Crenenb ¢ 1ENbIM OTPUIIATENFHBIM MTOKa3aTeIeM 23,25,28, 4 patll peobp Ap PHUBOA Ap

30.11

K HOBOMY (001emy) 3HaMeHarento. Haxoauts cymMMmy, pa3HoCTb,
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9 CBolicTBa CTEIIEHH C IEILIM IT0Ka3aTelIeEM 2,57, 5 MPOU3BECHUE U YaCTHOE JPo0ei. BBIMOMHATH TOX/IECTBEHHBIC
91212 peoOpa3oBaHusl PAIIMOHATBHBIX BBIPAKEHUIL.
10 k 14,16,19, 4 Pewiamo ypaBHEHUS ¢ IEPEMEHHOI B 3HAMEHaTese Apoou.
Oyukuusa Y = — u e€ rpaduk 21.12 Ilpumensams CBOMCTBA CTENEHU C LIEJIBIM MTOKA3aTeNeM IS TIpe-
X 00pa30BaHUS BBIPAKEHUN.
KoutposnsHaspabora Ne 3 23.12 1 3anucvieamp aucna B CTAHJAPTHOM BH/IE.
Bvinoaname noctpoenne u utenue rpaduka QyHkuun y = —
n
I'nasa 2
KBajgpaTrHble KOPHH. 25
HeiicTBUTE/IbHbIE YHCIA
11 | ®ynxums y = X2 u 8 rpaduk 26,28, 3 Onucviéamy: TIOHSITHE MHOXECTBA, JIEMEHTa MHOXKECTBA, CIIOCO-
30.12 OBl 3a1aHUS MHOYKECTB; MHOKECTBO HATYPAJIbHBIX YHCEN, MHOYXKE-
CTBO IIEJTBIX YHCEI, MHOXKECTBO PAIIMOHATBHBIX YUCEN, MHOXKE-
12 | KBagpatusie kopHu. Apupmerndeckuii kKBaapaTHsiii kopens | 13,16,18.01 3 CTBO JIEHCTBUTENBHBIX YHACE U CBA3H MEXIY STUMHU YUCIOBBIMU
20.23.0 MHOXXECTBAMH; CBSI3b MKy OCCKOHCYHBIMU JICCATHYHBIMU JIPO-
13 | MHOKeCTBOH €ro IeMeHTHI ,23.01 2 OSAMH ¥ PallMOHAIBHBIMH, HPPALMOHATHHBIMA YUCIIAMH.
14 [NonmuOX)ecTBO. OnepanumHa MHOXKECTBAMHA 25,27.01 2 Pacnoznasams panroHansHble U HppalOHaIbHbIE yncha. [Ipu-
BOJIUTH MTPUMEPHI PAIMOHALHBIX YUCEN M UPPAIIMOHATBHBIX YH-
15 | YucnoBbieMHOXECTBA 30.01 2 cen
1.02 ' . . . .
3anucevisams ¢ TOMOIIBIO (POPMYIT CBOMCTBA ISUCTBUH C JICH-
16 | CaolicTBaapu(pMETHIECKOr0 KBaJPaTHOIO KOPHS 3,6,8, 4 CTBUTEJILHBIMHU YHCIIAMH.
10.02 Dopmynuposamu:
17 | ToxmecTBeHnbIE MPe0OGpPA3OBAHNS BHIPAKEHHU, 13,15,17. 5 onpeodenenus: KBaJpaTHOr0 KOpHS U3 Yhcia, apuhMeTHIECKOro
20,22.02 KBaJPaTHOTO KOPHS M3 YKCia, PABHBIX MHOXECTB, TOJMHOE-

COJICpIKAIINX
KBaJIpaTHBIC KOPHH

CTBa, ICPCCCUCHUSA MHOXKECTB, 06’L6I[I/IH6HI/I5{ MHOXECTB,
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ceoticmea: GyHKIUYU Y = X°, apu(PMETUIECKOrO KBAJPATHOTO
.. KOpHsI HKOUHA Y =~/ X .
18 | Qymiuus y = /X u eé rpadhik 24272902 | 3 pHs, pymiiun v
Jlokazvieamb CBOWCTBA apU(METUYECKOT0 KBaIPATHOTO KOPHSI.
2. . 2
Kontponshaspadora Ne 4 03 1 Cmpoums rpaduxu Gysximit y = XCu Y = [x
[IpuMeHsaTh OHATHE apU(PMETHUECKOTO KBaJAPATHOIO KOPHSI IS
BBIYMCIICHUS 3HAYEHUN BBIPAKEHUH.
Ynpowame Beipakenus. Pemarts ypaBaenusi. CpaBHUBATh 3HaUeE-
HUS BRIpOKEHUN. BBITIOMHATE MpeoOpa3oBaHue BHIPAKCHHN C
MPUMEHEHNEM BBIHECEHUSI MHOXKHUTENS M3-T10]] 3HAaKa KOPHS, BHE-
CeHHe MHOXKHUTES TI0]] 3HAK KOPHS. BBIMOMHATE 0CBOOOXKIEHHE
OT UPPAIMOHATIBHOCTH B 3HAMEHATeNe JPOoOH, aHAIN3 COOTHOIIIE-
HUW MEXIY YMCIOBBIMA MHOXKECTBAMH H UX dJIEMEHTaMHU
I'nasa 3 26
KBajgpatHbie ypaBHeHus
19 KBagpaThsie ypaBHeHU:. PenieHne HEMOMHBIX KBaAPaTHBIX 5,7,9.03 3 Pacnoznasams n IpUBOIUTH PUMEPHI KBAIPATHBIX ypaBHEHHUN
ypaBHEHUH Pa3IMYHBIX BUIOB (TIOMHBIX, HEMOIHBIX, MPUBENEHHBIX), KBAI-
N ATHBIX TPEXUIICHOB.
20 | ®opmyna KOpHEH KBaIpaTHOTO ypaBHEHUS 12,14,16, 4 p p
19.03 Onucvieams B 00IIEM BUJIE PEIICHUE HEMTOTHBIX KBAPATHBIX
ypaBHEHUH.
21 | Teopema Buera 221%?; 3 Dopmyuposams:
o onpeoeenus: ypaBHEHUS TIEPBOU CTENEHH, KBaIPATHOTO ypaBHE-
KonTponsnaspabdora Ne 5 6.04 1 HHUS; KBaAPATHOrO TPEXWICHA, JMCKPUMHUHAHTA KBaAPaTHOIO
aBHEHUS
Hrpé 9,11,13.04 P ) )
22 KpaapaTHbifiTpéxLieH 8 Y KBaJ[paTHOT'O TPEXUWICHA, KOPHS KBaJPaTHOrO TpEXUWIeHa; Ou-
23 Pemenne ypaBHeHHMIA, KOTOPBIE CBOAATCS K KBaJIPaTHBIM 16,18,20, 5 KBaJIpaTHOI'O YpaBHCHM S,
23,25.04 cgolicmea KBaAPaTHOTO TPEXUIICHA;

ypaBHEHUSIM
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=i
24 | PanvoHaJbHBIE YPaBHEHHUS KaK MaTEMaTHUECKHE MOIEITH 27,30.04 6 meopemy Brera u 00paTHYIO €if TeopeMy.
peabHBIX CUTyalUii 2,4,7,11.05 3anucvisams U 10Ka3pIBaTh GOpMyITy KOpHeEll KBaJpaTHOrO ypaBs-
Kotpomsaaspa6ora Ne 6 14.05 1 HeHus. McenenoBaTh KOJIMYECTBO KOPHEN KBAaPATHOTO ypaBHE-
HUSA B 3aBUCUMOCTH OT 3HaKa €ro JUCKpUMHHaHTA.
Jloxazvieame meopemul: Bueta (mpssMyro 1 00paTHYIO), O pasJio-
YKEHUH KBaJIPaTHOI'O TPEXWIEHAa Ha MHOXKUTEIH, O CBOMCTBE
KBaJIPATHOTO TPEXWIEHA C OTPUIIATENFHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPax METO]] 3aMEHBI TIEpEMEHHOM /IS pe-
IIEHUS YpaBHEHUH.
Haxo0umb KOpHU KBaIpaTHBIX ypaBHEHUN PAa3NNIHBIX BHJIOB.
IIpumensTs Teopemy Buera m oOpatHyto eit Teopemy. BBITIONHATE
pasioKeHne KBaIpaTHOro TpEXdieHa Ha MHOXUTenn. Haxonute
KOpHHU ypaBHEHH, KOTOpPbIE CBOAITCA K KBaapaTHbIM. CocTas-
JSTH KBaJpaTHBIE YPaBHEHUS U YPaBHEHUsI, CBOZSIINECS K KBa/I-
PaTHBIM, SIBIISIONIHECS MATEMATHYECKIMHI MOJEIISIMH PealbHbBIX
CUTyalui
IToBTOpEHHE
U CHCTeMaTH3aIUusA 10
yueOHOro MaTepuaJia
YnpakHeHHs UI TOBTOPEHUS Kypca 8 Kiacca 16.05 9
KontponbHasipabora Ne 7 1

Uroro: 105
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I'naea 1 20
HepagenctBa
1 UrncnoBbleHEpaBEHCTBA 3 Pacnoznasame v mpuBOINTH MPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C MEPEMEHHBIMH, JIH-
N HEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN, TBOMHBIX HEPABECHCTB.
2 OcCHOBHBIE CBOICTBA YHCIIOBBIX- 2
HEDABCHCTE Dopmynuposams:
p onpedeienus: CpaBHEHUS ABYX YUCETl, PEIISHH HEPaBEHCTBA C OHOM MepeMeHHOH, paBHOCHIIBHBIX
3 CrnoxeHne 1 yMHOKEHUE YU C- 3 HEPaBEHCTB, PEIICHNS CUCTEMbI HEPABEHCTB C OHOM TIepeMEeHHOI, 00JIaCTH OMpeIeNeHNs BhIPaKe-
JIOBBIX HepaBeHCTB. O1leHnBa- HUS;
HHE 3HAYEHUS BBIPAKECHUS C80ticmea YMCIOBBIX HEPABEHCTB, CJIOKEHUS N YMHOXKEHUS YMCIIOBBIX HEPABEHCTB
N lokazvieams. CBOMCTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHHH W YMHOKEHUH YHCIOBBIX He-
4 HepaBencTBac onHoiinepemMen- 1
O PaBEHCTB.
Pewams muneliHpIe HEPABEHCTBA. 3aNUCHIBATH PEIICHUS HEPABEHCTB M X CHCTEM B BHJIE YHCIIOBBIX
5 Permenvie HepaBEHCTB C OTHOM 5 MIPOMEXKYTKOB, O0BEAMHEHNS, TIEPECEUSHISI YUCIOBBIX IPOMEXYTKOB. PemaTs cucteMy HepaBeHCTB
nepeMeHHou. YuciaoBble Ipo- ¢ ogHOI epemMenHoi. OnleHuBaTh 3HaUeHUE BhIpakeHus. M300pakaTh Ha KOOPAMHATHOM MPSIMOI
MEXKYTKH 3a/laHHbIC HEPAaBEHCTBAMH UYHCIIOBBIE POMEKYTKU
6 Cucremsl JINHEIHBIX HEpa- 5
BEHCTB C OIHOM NEPEMEHHOU
Kontponbhas padora Ne 1 1
I'naea 2 38
KBanpatuunasa pynkums
7 [ToBTOpEHUE U pacmupeHre 3 Onucvisams IOHSATHE (PYHKIIMH KaK MMPABUIIA, YCTAHABIHUBAIOIIETO CBSA3b MEXKIY DJIEMEHTAMU JIBYX

CBelleHHH 0 (PyHKLIUHU

MHOXCCTB.
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8 CaolicTBa pyHKIUN Dopmyruposams:
onpedenenus: Hyls GYHKIUH; TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA KIWH; QyHKIIMU, BO3pacTalo-
9 Kax noctpouts, rpagui dyrx- 3 e’% (yOnIBato }e/:f/'l) 1(-112/ MHI(I)nce’CTEe' KBaYT ATUYHOM (QYHKIINY; KBa(by:TI?OFO’ g)ey aBI;HC";Ba' P
i Y = kf(X), ecm uzBecten e Hl N » KBAJIP YHILUTH, KBaZD P ’
cgolicmaa KBaPaTUIHON QYHKITUH;
rpaduk QyHKIIU . o .
v = (%) npasunia MocTpoeHus rpaduKoB PyHKIUI ¢ moMoIIIbIo npeodpasoBanuii Buaa f(X) — f(X)+a;
f(xX) — fix + a); f(X) — kf(x).
10 Kak moctpouts rpaduku QyHk- 4 Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO TpeodpasoBanuii Buma f(X) — f{x)+ q;
ity = f(x) +b f(xX) — fix + a); f(X) — kf(x).
ny = f(x + a), ecnu u3BecTeH Cmpoums Tpaduk kBaapatnaHoi GyHkuu. [To rpaduky KkBaIpaTUIHON (PYHKIIUH ONMUCHIBATH €
rpaduk byukmmu y = f(X) CBOJCTBA.
N Onucvleéams CXeMaTHIHOE PACIIOIOKEHNE MapaboIIbl OTHOCHTEIFHO OCH aOCIHCC B 3aBUCHMOCTH OT
11 Ksagpatuunas ¢pynknms, e€ 6 -
rpadhyK 1 cBoficTBa 3HaKa cTapiuero KodhGuireHTa 1 AUCKPUMUHAHTa COOTBETCTBYIOIEI0 KBAAPATHOTO TPEXWICHA.
Pewams xBafpaTHBIE HEPABEHCTBA, UCTIONB3YS CXEMY PACIOIOKEHHS apadoIbl OTHOCUTEIBHO OCH
Kontponsuaspabora Ne 2 1 abcrucc.
Onuceieams rpa@uuecKuii METOJ PEIICHNUS CUCTEMBbI 1B AQBHEHUH C JBYMS IEPEMEHHBIMHU, Me-
12 Pemennie kBampaTHEIX Hepa- 6 pad Ap ABYX YP JBYMA TICp ’
BOHCTE TOJ TOCTAHOBKH M METOJ] CJIOXKEHUS TS PELIEHUS] CUCTEMBI ABYX YPAaBHEHUH C IBYMS IIEPEMEH-
HBIMH, OHO U3 KOTOPBIX HE SBJISCTCS JIMHEHHBIM.
13 Cucremsl ypaBHEHHH ¢ ABYMsI 6 Pewiamsb TekcTOBBIE 3a1aUM, B KOTOPBIX CUCTEMA JIBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMU SIBJIIETCS
IepeMEHHBIMU MaTeMaTHYECKOH MOJIENTBI0 PEATbHOTO MPOIecca, U HHTEPIPETUPOBATH Pe3yabTaT PElIeHHs CHCTe-
MBI
14 Pemmenue 3a1a4 ¢ MOMOIIBIO CHU- 5
CTEM ypaBHEHUI BTOpPOM crere-
HU
Kontponsnaspabora Ne 3 1
I'nasa 3
JJIeMeHThI NPHKJIATHOK 20

MAaTEMaTUKH
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15 MaremaTuueckoe MOJEINpPOBa- 3 Ilpusooums npumepuol:
HUE MaTEeMaTUYECKUX MOJISNICH pealIbHbIX CUTYAIUil; IPUKIIAIHBIX 3a/1a4; MPUOIMKEHHBIX BEJTUUMH; U C-
. M0JIb30BaHUSI KOMOMHATOPHBIX IIPABUJ CyMMBI M IIPOU3BEACHHS; CIYyYalHBIX COOBITUH, BKIIHOYAS
16 [IporeHTHBICPACUETHI 3 P p M P A » Gy ’
JIOCTOBEPHBIC U HEBO3MOXKHBIE COOBITHSI; ONBITOB ¢ PABHOBEPOSATHBIMU UCXOJAMH; IPEACTABICHHUS
17 [TpuOaMKEHHBIC BEIYNCITICHUS CTaTHCTUYECKUX JAHHBIX B BHJIE TaOJHII, AUarpaMM, rpadiKoB; HCIIOIL30BAHHMS BEPOSATHOCTHBIX
CBOMCTB OK AIOIINX SIBJICHUH.
18 OcHoBHBIE MTpaBHIa KOMOMHA- 3 PyKarol
— Dopmynuposams:
onpeodenenust: aOCOMOTHOM MOTPEIIHOCTH, OTHOCUTEIHHOM MOrPEIIHOCTH, IOCTOBEPHOT'O COOBITHS,
19 Yacrora 1 BEpOSITHOCTb CITy- 2 HEBO3MOKHOT'O COOBITHS; KJIACCHYECKOE OIIPEIEeNeHrnEe BEPOSITHOCTH;
4aiiHOTO COOBITHS npasuia: KOMOMHATOPHOE TIPABUIIO CyMMBI, KOMOMHATOPHOE MPABUIIO ITPOU3BEIICHHS.
Onucwvieams 3TaIbl pelIeHUs TPUKIAAHON 3a1a4H.
20 Knaccuueckoe onpenenenuee- 3 p p Il a i
POSTHOCTH [HosicHATh 1 3anuCcHIBaTh (HOPMYITY CIIOKHBIX MPOIEHTOB. [[pOBOANTE MPOIIEHTHEIE PacUEThl C UC-
TOJTE30BAHUEM CIIOKHBIX ITPOLIEHTOB.
21 HauaneHbie cBeneHMs 3 Haxooums TOYHOCTH IPUOIMHKEHHS TI0 TAOIHIIe TPHOIMHKEHHBIX 3HAUCHUH BETMINHEL. VCIIonb30-
O CTaTHCTUKE BaTh pasIUJIHbIC (OPMBI 3aITHCH TPHOTMKEHHOTO 3HaUSHUS BeTHIHHBL. OTleHUBaTh TPHOIMKEHHOE
3HAaYCHVE BETHYNHBL.
KonTponsnas padora Ne 4 1 .
1Ipogodums OMBITHI CO CITy4altHBIMU FicxoqaMu. [[0SICHATE 1 3aTUCHIBATH (POPMYITY HAXOXKICHUS
YaCcTOTHI CITydaifHOro COOBITHS. OMICHIBATh CTATUCTHYECKYIO OLIEHKY BEPOSITHOCTH CIYYaifHOTO CO-
ObITHS. HaxoauTh BepOsSTHOCTH CITy4aifHOTO COOBITHS B OIBITaX C PABHOBEPOSTHBIMHU MCXOIAMHU.
Onucwviéamp dTAIBl CTATUCTHYECKOTO HccienoBannus. OQopmiaTs HHPOPMAIIHIO B BHJIE TAOIUI] 1
muarpamm. M3Brnekats MHPOpPMANHIO U3 TaOIUI U ArarpaMM. HaxomuThs v TPUBOAUTE MTPUMEPHI HC-
MOJTb30BaHMS CTATUCTHUYECKUX XapaKTEPUCTHK COBOKYITHOCTH JJTAHHBIX: CpeHEe 3HAUSHHE, MOJIa,
pasMax, MearaHa BEIOOPKH
I'nasa 4
YucaoBbie 17
MOCJIeI0BATEIHLHOCTH
22 UucnoBble MOCIeA0BaTEIbHOCTH 2 Tlpusodums npumepwvi: MOCIENOBATEIBHOCTEH; YHCIOBBIX ITOCIIENOBATEILHOCTEH, B YaCTHOCTH
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23 Apudmerndeckas mporpeccus 4 apu(METHIECKON U TEOMETPHUECKOIN MPOrpecCuii; HCIONb30BaHUS MTOCIIE0BATEIbHOCTEH B peasb-
HOI JKMU3HU; 3aJ/ia4, B KOTOPBIX paCcCMaTpUBArOTCA CYMMBI C 6eCKOHeqHBIM YHCJIOM Cil1aracMbIX.
24 CyMMa N TIepBBIX YIICHOB apU - 3
N Onucvigamyp: TIOHSITHE TTOCIIEOBATENIFHOCTH, YICHA ITOCIEIOBATEILHOCTH, CIIOCOOKI 3aIaH¥sI TTOCIIe-
METHYECKOH MPOorpeccuu
JIOBaTENLHOCTH.
25 I'eomerpuueckas mporpeccust 3 Buiuucisme diieHbl OCIEI0BATEIBHOCTH, 3a1aHHON (HOPMYJION N-T'0 WieHa WIIH PEKyPPEHTHO.
Dopmynuposamy:
26 CyMMa N TIepBBIX YJICHOB I'eo- 2 PALYIVP . .
. onpeodenenus: apuPhMETHIECKON POrPECCUH, TEOMETPHUECKON TPOTPECCHH;
METPUYIECKON MPOTrpeCcCun y . . N
c80ticmea YICHOB T€OMETPHUECKON U apr(PMETHIECKON MTPOrPecCHid.
27 Cymma OecKOHEYHOH TeOMEeTPH- 2 3aoasams apupMETUICCKYIO U T€OMETPHUECKYIO IIPOTPECCUU PEKYPPEHTHO.
YEeCKOMH IPOrPecCru, y KOTOPOii |
g|<1 3anucwvieams n nosicusme GHOPMyIIbl 0OIEro YaeHa apuPpMETHISCKONH U T€OMETPHYECKON Iporpec-
cuil.
Kontponsaaspabora Ne 5 1 N
3anucvieams 1 dokazvleéams: HOPMYIBI CYMMBI N TIEPBBIX YICHOB apr(h)METHIECKOW U TeOMETpHYe-
CKOM mporpeccuii; GopMyIbl, BRIpa)KaIOIINe CBOWCTBA WICHOB apU(PMETHIECKON 1 TeOMEeTPUIECKON
MPOrpeccuil.
Boiyucname cymmy 0eCKOHEUHOH T€OMETPHYECKO mporpeccuu, y kortopoi | q | < 1. IIpencraBmars
OEeCKOHEYHBIE IEPHOANYECKIE IPOOH B BHIE OOBIKHOBEHHBIX
IoBTOpEHHE
U CHCTeMATH3aIUsA 10
yue0HOro MaTepuaJia
YrpakHeHHs I TOBTOpEHUs Kypca 9 9
KJlacca
KonTtponenaspabora Ne 6 1
Hrtoro: 105 yacos
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I'nasa 1
IIpocreiimme 11
reoMmeTpudeckue Gpurypol
U MX CBOMCTBa
1 Touku U npsiMbIe 1 Ilpusooums IpUMEPHI TEOMETPUIECKUX PHUTYD.
Onuceieamy TOUKY, NPSIMYIO, OTPE3OK, JI 0I1.
2 OTpe30ok u ero AmuHA 2 ¥» TIPAMYIO, OTp - YL YT
Dopmynuposams:
3 Jlyu. Yron. U3mepenue yrios 2 onpeodenenus: PaBHBIX OTPE3KOB, CEPEUHbI OTPE3Ka, PACCTOSHUS MEXIY ABYMsI TOUKaMH, JOIOJIHHU-
TENIBHBIX JTy4dell, pa3BEPHYTOrO yIia, PaBHBIX YIJIOB, OMCCEKTPHUCHI YIjla, CMEXHBIX U BEPTUKAJIbHbIX
4 CMexHBIE U BEPTUKAIBHBIC Y- 2 YHCH, PasBEPHYTOTo yIid, p YTIIOB, p yroa, P .
MBI YIJIOB, [I€PECEKAIOLINXCS MPSIMBIX, MEPIEHIUKYIISIPHBIX MPSIMBIX, IEPIICHIUKYIISIpa, HAKIIOHHOM, pac-
CTOSIHUA OT TOUKHU 0 NPSIMOIA;
5 [lepnienquKysIsIpHBIE IPSIMbIE 1 c6olicmaa: pacloiloKEHNs TOUEK Ha MPSIMOi, U3MEPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U BEPTHKAJIb-
HBIX YTJIOB, IEPIEHINKYISPHBIX MPSIMbBIX; OCHOBHOE CBOWCTBO HPSMOH.
6 AKcHOMBI 1 YIJIOB, LICPTICHIMKYIAD p ’ p
Kraccugpuyuposams yriel.
IloBTOpenue u cucremaruzanus 1 Loxazvieams: TEOPEMBI O MEPECEKAIOIINXCS IPSMBIX, O CBOMCTBAX CMEKHBIX U BEPTHKAJIBHBIX YIJIOB,
y4e0HOro MaTepHraa 0 €MHCTBEHHOCTH TPSIMOM, TIEPIICHANKYIISPHON MaHHOHU (CITydail, Korjja To4Ka JISKAT Ha TaHHON
NPSIMOI).
Kontponbnas padora Ne 1 1 P ) N N
Haxooumw 1yinny oTpeska, TpalyCHYI0 Mepy YIila, UCIOJIb3Ys CBOMCTBA UX U3MEPEHUI.
H306pascams ¢ TOMOILIBIO YePTEKHBIX HHCTPYMEHTOB I'€OMETPHUYECKe (PUTYpBL: OTPE3OK, JIyY,
yroJl, CMEXHBIE U BEPTUKAJIBHBIC YTJIbl, IEPIICHIUKYIISIPHBIC IPSIMBIE, OTPE3KU U JIyUH.
Toscuame, 94TO TaKOE aKCHOMA, OIIPEACICHUE.
Pewiams 3a1aun Ha BBIYMCIICHUE U IOKA3aTENILCTBO, TPOBO/ISI HEOOXOIMMBIE JOKa3aTeNbHbIE PACCY K-
JeHUs
I'nasa 2 12




]
s
s e Coaep:xxanne yueOHOT0 KoaunuyectBo XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
E § MaTepHaia 4acoB (Ha ypoBHe y4eOHBIX el CTBHI)
=
TpeyrojibHuKu
7 PaBHbIe TpeyronsHuku. Beicora, 2 Onucvigams CMBICT TIOHATHS «paBHBIC GUTYPBI». [[pUBOANTE MPUMEPHI paBHBIX QUTYD.
Me/inaHa, OucceKkTpuca Tpe- H300pasxcamv 1 HAXOIMUTH HA PUCYHKAaX PaBHOCTOPOHHUE, PaBHOOEIPEHHBIE, MPSIMOYTOJIbHBIE, OCT-
YrOJIbHUKA pOYTOJIBHBIE, TYIIOYTOJIbHBIE TPEYTOJIBHUKU U X DJIEMEHTHI.
N N Knaccuguyuposams TpeyronbHUKHU IO CTOPOHAM U yTIIaM.
8 [lepBeIii U BTOPOI PU3HAKU 3 Puyup peyr p yr
Dopmynuposams:
paBEHCTBa TPEYTOILHUKOB
onpedeenus: OCTPOYTrOIbHOTO, TYyIOYTOIBHOT0, TPSIMOYTOIBHOT0, PaBHOOEIPEHHOT 0, PABHOCTO-
9 PaBHOOEpEHHBII TPEYTONBHUK 3 POHHET0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHICHI, BBICOTHI, MEINAHbI TPEYTOJIbHUKA; PaB-
U €ro CBOMCTBa HBIX TPEYr'OJIbHUKOB; CEPEANHHOIO IEPIEHANKYJIISIpA OTpE3Ka; IEpUMETPa TPEYroIbHUKA;
ceolicmea. PaBHOOEIPEHHOIO TPEYTrOJIbHUKA, CEPEANHHOIO NEPIIEHAUKYIIpa OTPE3Ka, OCHOBHOT'O
10 [Mpu3Haku paBHOOEAPEHHOTO 1 N p P peyr » Cepeal PHCHIHKYIApA OTPEsKa,
CBOICTBA PaBEHCTBA TPEYI OJIbHUKOB;
TPEyrojbHHUKA
NPU3HAKU.: PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOECIPEHHOTO TPEYTOIbHHKA.
11 Tperunii Ipu3HaK paBeHCTBA Tpe- 2 Jloxazvieams TEOPEMBI: 0 €MTMHCTBEHHOCTH IPSIMOM, TIEPIICHIUKYISIPHONW TAHHOM (CIydai, Koraa
YroabHUKOB Teopembl TOYKA JISKUT BHE JaHHOMH MPSIMOi); TPH IPHU3HAKA PaBEHCTBA TPEYTOJIbHUKOB; IPU3HAKH PaBHOOE -
€HHOT'0 TPEYTOIbHUKA; TEOPEMbI O CBOMCTBAX CEPEAMHHOIO MEPIIEHANKYJIISIPa, PABHOOEAPEHHOT O U
Kontponsuas pabora Ne 2 1 P Theyr » TeOp pea PIHCHAMKYIAPA, P P
PaBHOCTOPOHHETO TPEYTI'ObHUKOB.
Pazvacnams, 4TO TaKOE TEOpPEMaA, OMMUCHIBATE CTPYKTYPY TeopeMbl. OOBSICHATh, KAKYI0 TEOPEMY
Ha3bIBAIOT OOPATHON JAHHOM, B 4EM 3aKIIF0OYAETCS METOJ T0Ka3aTeIbCTBa OT MpOoTUBHOTO. [IpHBo-
JUTH IPUMEPBI UCIIOIb30BAHUS 3TOrO METOA.
PemaTh 3anaun Ha BBIYKCIICHUE U JOKA3aTENbCTBO
I'naea 3
IMapannensHble npamMble. CymMMa yIiioB 12
TpeyrojibHUKa
13 [apannensHble TpSAMbIE 1 Pacnosnasams Ha yepTexax napauiesbHbIe MPSIMBIE.
N3o0paxarhb ¢ MOMOLIbI0 IMHEWKN U YrOJIbHHUKA NapajulelbHble IPSIMBIE.
14 [Ipu3naky napannensHOCTH 1 p - T P P .
DSIMBIX Onucvieamy yritel, 00pa30BaHHBIC MPH MIEPECEUCHNH IBYX NMPSMBIX CEKyIIEH.
P Dopmynuposamy:
15 CBolicTBa nMapajyiedbHBIX Mps- 2 onpeodenenus: apalieNbHbIX MPSMbBIX, PACCTOSHUS MEXKIY NapaJIelbHbBIMU IPSIMBIMH, BHEITHETO

MBIX
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E § MaTepHaia 4acoB (Ha ypoBHe y4eOHBIX el CTBHI)
=
16 CymMma yriioB TpeyrolbHHUKa 3 yria TpeyroJbHUKa, TUIIOTeHY3bl U KaTeTa;
17 TIpAMOYTObHBIi TPEyTOTbHIK 1 ceoﬁcmfa: napajJieJbHBIX TPSMBIX; YTIIOB, 00pa30BaHHBIX MPH MEpeCeUeHU N NapauIeNbHBIX MPSMBIX
CeKYIIEeH; CYMMBI yJIOB TPEYTOJIbHHUKA; BHEUIHETO yria TPeyTrOJIbHUKA; COOTHOLIEHUH MEXy CTOpO-
18 CaoiicTBa MPSMOYTOJIBHOTO Tpe- 2 HaMH U yIJIIaMU TPEYTOJIbHUKA; TPSIMOYTOIBHOT O TPEYTOJbHUKA; OCHOBHOE CBOMCTBO MapaylIeIbHBIX
yroNbHUKA NPSMBIX;
TTOBTOpCHHE H CHCTEMATH3AIHA MpUsHAKL. TAPAIUIENLHOCTH NPAMBIX, PABEHCTBA MPAMOYTONBHBIX TPEYTONbHUKOB.
y4e6HOro MaTepHATa Jlokazvieams. TEOPEMBI O CBOWCTBAX MapayljIebHBIX MPSIMBIX, O CYMME YTJIOB TPEYTOJIbHHKA, O
BHEIIIHEM YTJI€ TPEYroJbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHUH CTOPOH H YTJIOB
Kontponbshas padora Ne 3 1 TPEYTOJIbHHKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIFHOTO TPEYTrOJbHUKA, IPU3HAKA MTAapaJUIETbHBIX
IPSMBIX, PABEHCTBA IIPSIMOYTOIbHBIX TPEYT OJIbHUKOB.
Pewiams 3a1aun Ha BBIYUCIICHUE U JOKA3aTEIbCTBO
I'nasa 4
OKpY:KHOCTb U KPYT. 11
I'eomeTpuyeckne nocrpoeHust
19 I'eoMeTpuueckoe MECTO TOYEK. 1 Tlosicuamo, 9TO TaKoe 3a/1a4ya Ha MMOCTpoeHue; TeomeTpraeckoe MecTo Touek (I'MT). IlpuBoautsb
OKpYXHOCTB B KpyT npumepsl [MT.
20 HeKoTOphIC CBOHCTBa OKPYIKHO- 2 H300padcams Ha pUCYHKaX OKPYKHOCTb U €€ DJIEMEHTHI; KacaTeIbHYI0 K OKPYKHOCTH; OKPY’KHOCTb,
cti. KacateimsHas K okpyKHOCTH BITHCAHHYIO B TPEYTONBHUK, 1 OKPY)KHOCTD, OMHCAHHYIO OKOJIO HETo. OnuceIBaTh B3aMMHOE PACIo-
JIO)KEHUE OKPY>KHOCTH U TIPSIMOH.
21 OnucanHas ¥ BOVICaHHAS 2 Dopmyauposamy:
OKPYXXHOCTHU TPEYTrOJIbHUKA onpeoenenus: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTelbHOU K OKPY>KHOCTH; OKPY>KHOCTH, OITH-
29 34,14H HA OCTDOGHHE 2 CaHI:IOﬁ OKOJIO TPEYT'OJIbHUKA, U OKPYKHOCTH, BIIMCAHHON B TPEYT OJIbHUK; §
ceoticmea: cepeIMHHOro neprieHanKysapa kak ' MT; ouccexkrpuch! yria kak ['MT; kacaTensHOM
23 Meron reoMeTpuuecKuX MeCT 2 K OKPYXXHOCTH; AUAMETPa U XOP/bl; TOUKH IIEPECEUCHHSI CEpEANHHBIX MEPIEHANKYISIPOB CTOPOH Tpe-
TOYEK B 3a/1a4ax Ha [IOCTPOCHUE YrOJIbHHUKA; TOUYKH [IepecedeHusi OMCCEKTPUC YIIIOB TPEYrOIbHUKA;
[ToBTOpEHNME U cHCcTEMAaTH3ALIMS 1 MIPUSHAKU KACATEILHOM.
yae6HOro MATCpHAA ,ZZOKLIS;blGLZMb.' TEOPEMBI O CEPEMHHOM MEPICHANKYIAPE U OucceKTpuce yria KaK FVMT;
0 CBOMCTBAax KacaTellbHOH; 00 OKPYKHOCTH, BIUCAHHON B TPEYTOJIbHUK, OIMCAHHOW OKOJIO Tpe-
Kontponbhas padora Ne 4 1 YTOJIBHUKA; IPU3HAKU KacaTelbHOM.

Peuwamb 0OCHOBHBIC 3aJ1a4M Ha MOCTPOCHUC: ITIOCTPOCHUC YIJId, PABHOI'O JAHHOMY; ITIOCTPOCHUEC CECPC-
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E § MaTepHaia 4acoB (Ha ypoBHe y4eOHBIX el CTBHI)
=
JUHHOTO TIEPIEHINKYJIIIpa TaHHOTO OTPE3Ka; MOCTPOSHHE MPSIMOH, TPOXOAIIEH Yepe3 JaHHYIO TOY-
Ky U MEePIEeHANKYIISIPHON TaHHOW TIPSIMOI; MOCTpOoeHNEe OMCCEKTPUCH JAHHOTO YIiIa; IOCTPOeHHE
TpeyroJIbHUKA I10 IByM CTOPOHAM U YTy MEXIy HUMM; [0 CTOPOHE U JIBYM NPHIIEKAIIUM K Hel yT-
JIaM.
Pemiars 3anaun Ha nocrpoenue merogaom I'MT.
Cmpoums TPEYTONBHUK 110 TPEM CTOPOHAM.
Pewams 3a1aum Ha BEIYKCIIEHNE, TIOKA3aTEIBCTBO U MTOCTPOCHHIE
O0600menne
U CHCTeMaTH3al U 4
3HAHUH yYaluxcs
YupaxkHeHus Jisl TOBTOpEHUsI Kypea 7 7
KJ1acca
KonTtponwsaas padbora Ne 5 1
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= Conep:xanune yueoHOT0 Ye- XapakTepucTHKA OCHOBHBIX BH/I0B 1eITeJIbHOCTH YYeHHKA
é § MaTepHasa CTBO (Ha ypoBHe y4eOHBIX AeiicTBHIl)
s qa-
COB
I'nasa 1 29
YeTrIpéxyroabHUKH
1 YeThIpEXYTrONbHUK U €r0 JIEMEHTHI 3,6.09 2 | [osachsimy, 9T0 Takoe 4eThIpEXYroNbHUK. OMUCHIBATE AJIEMEHThI YETHIPEX yrONbHHUKA.
" Pacnosnasams BBITYKIIbIC 1 HEBBITYKIIBIC YETBIPEX YT ONBHHUKH.
2 [Mapannenorpamm. CBoiicTBa mapai- 10,13.09 2 YK PEXYT
HeTOrbAMMA H306pasicamp 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIbHUKHU PAa3HBIX BUIOB M HX DJIEMEHTHL.
p Dopmynuposams:
3 [Tpu3Haku mapamienorpaMmma 17,20.09 2 | onpedenenus: mapaienorpaMma, BEICOTBI TapaJlIeNIorpaMma; psIMOYTOJIbHHUKA, poM0a, KBaIpaTa; Cj
JIMHUY TPEYTOJIHUKA; TPAIelUH, BHICOTHI TPAICUH, CPEIHEH JINHUN TParelnuy; [IEHTPAIBHOrO yriia
4 TIpAMOYTONBHHK 24.27.09 2 peyr > Tpamnenuy, panenuu, cpen Tp TCTAH; 1L p Yr.
HOCTH, BIIUCAHHOTO yIJIa OKPY>XKHOCTH; BIIUCAHHOT'O U OMTHUCAHHOTO YETHIPEX YT OJIbHUKA,
5 Pom6 1,410 2 ceoticmea: TapaierorpaMma, mpsMOyToIbHUKaA, poM0a, KBaapaTta, CpeIHUX JTMHUHA TPEYyrOIbHUKA
6 Ksapar 810 1 | ¥ TPaneuuy, BIMCAHHOrO yIiia, BIHCAHHOTO H ONMCAHHOIO YeTHPEX YT OTbHHKA;
Npu3HAaKu: NapayIeiorpaMMa, psMOYrOIbHUKA, pOMOA, BIMCAHHOTO U OMMCAHHOTO YEThIPEXYTOJIBH!
KontponbHas padora Ne 1 1110 1 | Hokaswisams: TeopeMbl O CyMME YIJIOB YETHIPEXyTOIBHHKA, O TPayCHON Mepe BIMCAHHOTO YIIIa, O
CTBax M MPU3HAKaX MapauiesiorpamMmma, mpsiMOyroJbHUKA, poMOa, BIUCAHHOTO M OMHCAHHOTO YETBIPE
7 Cpenssis TMHUS TPEyrojIbHUKA 15.10 1 p p P » TIPAMOYT - P ’ p
HHKA.
8 Tpanenus 1822251 | 4 | Ilpumensmv u3yucHHBIC ONPEETEHNS, CBOMCTBA M TIPU3HAKH K PELICHHUIO 3a/1a4
0
5.11
9 LlenTpanbHbIe ¥ BIIUCAHHBIE YTIIbI 8,12.11 2
10 Brincannele 1 onyMcaHHbIE YETHIPEX- 15,19.11 2
YT ObHUKH
Kontponbhas padora Ne 2 2211 1
I'naea 2 16
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S = Conep:xanune yueoHOT0 Ye- XapaKTepuCcTHKA OCHOBHBIX BH/IOB 1€eSITEIbHOCTH YYeHHKA
E 8 MaTepHaia CTBO (Ha ypoBHe y4eOHBIX AeiicTBHII)
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IMonoOue TpeyroabLHNKOB
11 | Teopema daseca. Teopema o TIPOIIOP- 26,29.11 6 Dopmynuposams.
IMOHAJIBHBIX OTPE3Kax 3,6,10. onpedenenue TIONOOHBIX TPEYTOJIbHUKOB;
13.12 ceoticmea.; MeIIMaH TPEyroJibHUKA, OMCCEKTPHCHI TPEYTOJIbHUKA, IEPECEKAOIINXCS XOP/I, KaCaTelbHC
12 | [logoOHbIE TPEYTONBHUKH 17.12 1 1 CEeKyIIeH;
- 2024271 NPU3HAKU TIOI00US TPEYT OJIbHUKOB.
13 | [lepBsIif mpu3HAK TTOIOOUS TPEYTOTh- ) 2, : 5 Jloxazvieamo.:
HUKOB 141701 meopembl: Maneca, 0 IPOIOPLUOHATBHBIX OTPE3KAX, O CBOMCTBAX MEAMAH TPEYrOILHUKA, OUCCEKTPY
i YTOJIBHHKA;
14 | Bropoii u Tpetuii npusnaku nogodbus | 21,24,28.0 | 3 | ceoiicmea: nepecexarommxcs Xop/l, KacaTeIbHOM M CEKYIIEH;
TPEYroJIbHUKOB 1 NPU3HAKU TIOM00US TPEYTOJIbHUKOB.
Tpumensims U3ydeHHbBIC ONPEICICHHS, CBOMCTBA U MPU3HAKH K PEIICHUIO 33124
KonTponbHas pabora Ne 3 31.01 1 P v pen ’ p p o
I'nasa 3
Pemnrenne npaMoyroabHbIX 14
TPEYroJbHUKOB
15 Merpuyeckre COOTHOIICHUS 4.02 1 Dopmynuposamn.
B IPSAMOYTOJIBHOM TPEYTOJIbHUKE onpedenenus: CAHYCa, KOCHHYCa, TAHT€HCa, KOTAHTeHCa OCTPOr0 yIila IMPsSMOYTOJIbHOIO TPEYTObHHUI
C60lCcMBa. BHIPAKAKOIIME METPUIECKHE COOTHOIICHHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOIIIE
16 Teopema IMudaropa 7,11,14, 5 p I p PAMOYTC peyr
18.21.02 MEXy CTOPOHAMH M 3HAYCHUSIMUA TPUTOHOMETPHYCCKUX DYHKIHIA B TPSIMOYTOJILHOM TPEYTOJIbHUKE.
3anucvieams TPUTOHOMETPUIECKHE (POPMYJTBI, BRIPAXKAIOIINE CBSI3b MEKTY TPUTOHOMETPUICCKHMH (
Konrponbras pabora Ne 4 25.02 1 SIMH OJTHOT'O ¥ TOT'O K€ OCTPOTO yIJIa.
17 TpUrOHOMeTpHYEcK e hYHKIHH 28.02 3 | Pewams npsMOyroibHbIe TPEYT ObHUKH.
OCTPOr0 yIJia MPSIMOYTOJILHOIO Tpe- 3,6.03 Hoxasvieams:
YTONBHAKA meopemy 0 METPHUECKUX COOTHOIIEHUAX B MPSIMOYTOJIbHOM TPEyroibHHKe, Teopemy [ludaropa;
hopmybl, CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC OJIHOI'0 M TOT'O e OCTPOro yria.
18 Periierne npsaMoyrosibHbIX Tpe- 10.13, 3 Bv1600ums 0CHOBHOE TPUT'OHOMETPUUECKOE TOXKIIECTBO M 3HAUECHHsI CHHYCa, KOCHHYCA, TAHTEHCA U K
YrOJIbHUKOB 17.03 ca s yraos 30°, 45°, 60°.
Konrponbas pa6ora Ne 5 20.03 1 | flpumensmo u3ydeHHbIE ONpPEIeIeHNs, TEOPEMbI 1 (HOPMYJIbI K PELICHHIO 3a/1a4
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=S qya-
coB
I'nasa 4
MHOTroyroJbHUKH. 10
Iiiomaab MHOTOYTOJILHUKA
19 MHoOroyroibHUKI 3.04 1 THosachamyp, 4TO TaKkoe IJIO0IA/Ib MHOTOYT OJIbHUKA.
OnuceIBaTh MHOTOYTOJIBHHUK, €70 DJIEMEHTEI;, BBIIYKJIIBIE U HEBBIITYKJIBIC MHOT'OYTI'OJIbHUKH.
20 ITousTue mIomagm 7.04 1 T i > YK yr
MHOTOVTOILHHKA 1/1306pa>1<aTb 1 HAaXOOWUTHh Ha pUCYHKaX MHOI'OYT'OJIBHUK U €TI0 3JIEMCHTBI; MHOT'OYT'OJIbHUK, BIIMCAHHB]
yr ) B OKPYXXHOCTb, U MHOI'OYT'OJIbHUK, OITMCAHHBIM OKOJIO OKPYXHOCTH.
[Tnomanes npsIMOyronbHUKa
Dopmynuposams:
21 [Mnomane napaiienorpaMma 10,14.04 2 onpeodenenisi: BIMCAHHOTO U OIMUCAHHOIO0 MHOTOYTOJBHMKA, TUTOIIa I MHOTOYTOJIbHUKA, PABHOBEIIHK
TOYTOJIEHUKOB;
22 [Tnomane TpeyronpHuKa 17,21.04 2 T >
OCHOBHble C8OLCcMEa TUIONIAI MHOTOYTOJIbHUKA.
23 [Mnomane Tpanenuu 24,28.04 3 | Hokasvieams: T€OPEMBI O CYMME YTIIOB BBIMYKJIOrO N-yTOJIbHKUKA, TUIOMIAH HPAMOYTOJbHUKA, TITOLII
5.05 YrONbHHKA, TUTOIIAJH TPATICIIHH.
KonrponbHas pa6ora Ne 6 8.05 1 | [lpumensimo u3ydeHHbIE ONpPEIETIEHNs, TEOPEMBI U (POPMYJIbI K PELICHHIO 3a/1a4
IToBTOpEHUE
U cUcTeMATH3alus 8
y4eOHOro MaTepuasa
VrpaxkHeHus1 Uisl TOBTOpeHus Kypea 8 kinacca | 12,15,19, 7
22,26.05
KonTponbhas pabora Ne 7 29.05 1
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I'nasa 1 16
Pemnienne TpeyrojbHUKOB
1 CuHyc, KOCHHYC, TAaHT€HC H KO- 2 Dopmynuposams:
tanredc yria or 0 go 180 onpedenenus: CHHyca, KOCHHYyca, TaHTeHca, koTanreHca yraa ot 0 mo 180 ;
€80ticmeo CBSI3W JJTUH TUaTOHAJICH W CTOPOH MapajuiefiorpaMma.
2 Teopema KOCHHYCOB 3 o o p p p
Dopmynuposams M Pa3bSICHITH OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BRIUHCIATh 3HAUEHHE
3 Teopema cuHYCOB 3 TPUTOHOMETPHYECKON (PYHKIIMHU yIJIa [0 3HAYCHUIO OJHOM M3 €ro 3aJaHHbBIX ()YHKITHIMA.
@Dopmynuposams M TOKA3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIEICTBHS U3 TEOPEMBI KOCHHYCOB U
4 Pemenue TpeyronbHUKOB 3 PAYIUP A p yCOoB, yeos, ciet P y
CHHYCOB, O IUTOMIA/IA OMMMCAHHOTO MHOTOYTOJIEHUKA.
5 DopMyITBl A1 HAXOXKICHHS 4 3anucvieams M TOKa3BIBaTh (YOPMYIIBI T HAXOXKISHHS TIIOIAIN TPEYTOJIbHIKA, PAANYCOB BITUCAH-
IJIOLIAN TPEYrOJIbHUKA HOH U OIMCaHHOM OKPY>KHOCTEH TPEYrONbHUKA.
Tpumensame N3ydeHHBIE ONIPENEIEHNS, TEOPEMBI U (POPMYITBI K PEISHUIO 3a1a4
KonTponsnas padora Ne 1 1 P v pea » TeOP (bopmy. p A
I'naea 2 8
IIpaBuIbHBIE MHOIOYTOJbHUKH
6 [IpaBuiIbHBIE MHOTOYTOTEHUKH U 4 TlosacHsamyb, 9TO TaKo€ NEHTP U MEHTPATBHBIN YTOJI MPABHIIEHOTO MHOTOYTOJIbHHAKA, CEKTOP M CErMEHT
WX CBOMCTBa Kpyra.
Dopmynuposamy:
7 Hdnuna oxpyxkuoctu. [lnomans 3 pMYAUp
pvra onpedeenue TTPAaBUIIEHOTO MHOTOYTOIIbHUKA,
pyT c8oticmea TIPaBUIBHOTO MHOTOYT OJIbHHKA.
Kontponbnaspabora Ne 2 1 lokazvieams CBONCTBA MPaBUIIBHBIX MHOTOYT'OJIbHUKOB.

3anucvisams 1 pa3bACHIATH GOPMYJIIBI AJTHMHBI OKPYKHOCTH, TUIOLIAIU Kpyra.
3anucvisams 1 AOKa3bIBaTh POPMYJIBI ITHHBI AYTH, IJIOMAAN CEKTOpa, POpMYJIBI IS HAXOKACHHS
paarycoB BIIHCAHHON M OMCAHHOW OKPY>KHOCTEW MPaBUILHOIO MHOIOYT OJIBHUKA.
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=
Cmpoums ¢ TOMOIIBIO UPKYIIS U TUHEWKH MTPaBHIIbHBIE TPEYTOJIbHUK, YETHIPEXYTOIBHUK, IECTH-
YTONIBHUK.
Tpumensims U3y4eHHBIE ONPEIEIICHHSI, TEOPEMBI 1 (POPMYITBI K PEIICHHUIO 3a7a4
I'nasa 3
JdexapToBbI 11
KOOPAUHATHI HA MJIOCKOCTH
8 Paccrosiane Mexty 1ByMs TOU- 3 Onucwvieams IPIMOYTOIBHYIO CUCTEMY KOOPIWHAT.
KaMH € 3aJJaHHBIMH KOOPJAWHA- Dopmynuposams: ONpeneNeHue ypaBHeHUs GUTYPbI, HEOOXOMMOE U JIOCTATOYHOE YCIOBHS Mapai-
tamu. KoopauHaTh! cepeanHsl JIETBHOCTHU ABYX IPSAMBIX.
OTpe3Ka 3anuceisams 1 10Ka3bIBaTh (POPMYITBI PACCTOSIHUS MEKIY IBYMSI TOYKaMH, KOOPIMHAT CEpeINHbBI
OTpe3Ka.
9 YpasHeHuehuryphl. YpaBHEeHHE 3 p N .
OKDVIKHOCTH Bvi600ums ypaBHEHUE OKPYKHOCTH, 00IIlee ypaBHEHUE MTPSIMOH, ypaBHEHNE MPSMOI1 € YTIOBBIM KO-
Py 3 urmenTOM.
10 YpaBHeHue psAMon 2 Llokazvieams HEOOXOIMMOE U TOCTATOYHOE YCIOBHE MAPaJUIETbHOCTH JBYX MPSMBIX.
o o Ipumensame N3y4eHHBIE ONPEAEICHUS, TEOPEMBI U (HOPMYJIBI K PEIICHUIO 3a1a4
11 VYrioBo#t ko3 punmeHT npsmont 2 P v pea » TCOP (bopmy. p A
KonTtponsaaspadora Ne 3 1
I'nasa 4BexTopsl 12
12 Ilonarne BexTOpa 2 Onucvieams MOHATHS BEKTOPHBIX U CKAIIPHBIX BeNWUWH. VLTIOCTpUPOBATH MOHATHE BEKTOPA.
Dopmyauposamy:
13 KoopaunateiBekTOpa 1 PALVIUP
onpeodenenus: MOAYIS BEKTOPa, KOJUNTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAMHAT BEKTOPA,
14 CrnoxxeHne u BEIYUTAaHHE BEKTO- 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHBOIOJIOKHBIX BEKTOPOB, YMHOXKEHHSI BEKTOPA HA YU C-
poB JI0, CKaJISIPHOT'O IIPOU3BEACHUS BEKTOPOB;
c6olicmaa: paBHBIX BEKTOPOB, KOOPIMHAT PAaBHBIX BEKTOPOB, CIIOXKEHHUS BEKTOPOB, KOOPIAMHAT BEKTO-
15 YMHOKEHNE BEKTOpa Ha YHCIIO 3 P POB, KOOPA p POB, POB, KOOPA
pa CyMMBI 1 BEKTOpa pa3HOCTH JBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
16 CxasipHOE PON3BEIEHUE BEK- 3 YHCII0, CKaJISIPHOTO MPOU3BEAECHHS IBYX BEKTOPOB, IEPIEHANKYIISIPHBIX BEKTOPOB.
TOpOB Loxazvieams TEOpEeMBI: 0 HAXOXKASHUH KOOPJMHAT BEKTOPA, O KOOPAMHATAX CyMMBI U pa3HOCTU BEK-
TOPOB, 00 YCIIOBUH KOJJIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKAECHUH CKAJSIPHOT'O IPOU3BEICHHS
Kontponsnaspabora Ne 4 1 POB, 00 P JBYX POB, A P P a

ABYX BCKTOPOB, 00 YCJIOBUH NEPIICHAUKYIIAPHOCTH.
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=i
Haxooumps KocuHYC yrila MEXIy JByMS BEKTOPaMHU.
Tpumensims U3y4eHHBIE ONPEIEIICHHSI, TEOPEMBI 1 (POPMYIIBI K PEIICHHUIO 3a7a4
I'naea 5 T'eomerpuyeckue mpeodpa3o- 13
BaHHA
17 JBwxenue (nepemMerienue) Gu- 4 Ilpusooums ipuMepsI Ipeodpa3zoBanus GUTYP.
rypsl. [TapannenbHbiil nepeHoc OnuceiBaTh Mpeodpa3oBanus GUIyp: napauIeIbHBIN MIEPEHOC, OCeBask CHMMETPUS, IICHTPaIbHas
CUMMETPHSI, TIOBOPOT, TOMOTETHS, MOI00uE.
Dopmynuposams:
onpedenenus: ABYKEHUS; PaBHBIX (DUTYP; TOUEK, CAMMETPUYHBIX OTHOCHTEIHHO MPSIMOIL; TOUEK,
CUMMETPHYHBIX OTHOCHUTEIIbHO TOYKH; (PUTYPHI, UMEIOIIEH OCh CHMMETPUH; (PUTYPBHI, IMEIOIIEH
[EHTP CUMMETPHUH; TIOI00HBIX QUTYD;
cgoticmea: MBUKEHNUS, TapaJUIe-HOrO MePeH0ca, 0CEBOM CHMMETPHUH, IIEHTPAIbHON CHMMETPHH,
ITOBOPOTA, TOMOTETHH.
Jloxazvieams TEOpEMBI: O CBOMCTBAaX MapasuieIbHOTO MepeHoca, OCEBON CHMMETPUH, [IEHTPATHHOU
CUMMETPHH, TIOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH TUIOIIAIeH TIOJOOHBIX TPEYTOIbHIKOB.
Tlpumename N3ydeHHBIE ONPENENEHNS, TEOPEMBI U (POPMYITBI K PEIISHHIO 3a1a4
18 OceBas 1 LieHTpaIbHAsI CHMMET- 4
puu. IToBopor
19 I'omotrerus.Ilonodue duryp 4
KonTponsnaspabora Ne 5 1
IMoBTOpEHME M cCHCTEMATH3A- 10
nus y4eOHOro Marepuana
YnpakHeHus 17151 TOBTOPEHHS 9
Kypca 9 knacc
Kontponsnaspabora Ne 6 1




Kpurepun 1 HOpMbI OLIEHKU 3HAHUN, YMEHUI 1 HABBIKOB 00Y-
YAIOUIUXCA 110 MATEMATHKE

1. Oyenka nuUCbMeHHbIX KOHMPOJILHBIX PabOm 00YUaAOWUXCA N0 MaAMeMamuxe.

e OTBET OLIEHMUBAETCSA OTMETKOM «5%, €CJIN:

e pa0oTa BBINIOJHEHA MTOJTHOCTHIO;

® B JIOTHYECKUX PACCYKJICHUSAX U 0OOCHOBAHUU PEIICHUS HET MPOOETIOB M OMINOOK;

® B PCIICHWH HET MAaTEMAaTHYECKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OTIHICKa,
KOTOpas He SBJSIETCS CIACACTBUEM HE3HAHMS WIIM HETTOHUMAaHUs yueOHOTO MaTepuaa).

e OT™meTKa «4» CTaBUTCS B CICIYIOMINX CIydasX:

e pa0oTa BBIMOJHEHA TOJHOCTHIO, HO OOOCHOBAHMSI IIIarOB PEIIECHUS HEAOCTATOYHBI
(ecniu ymeHue 000CHOBBIBATH PACCYXICHUS HE SBIISTIOCH CHIEIUATBHBIM 00OBEKTOM ITPOBEPKH);

e JIONYIICHBI OJTHA OIMOKA WJIM €CTh JIBA — TPH HEM0YETa B BBIKJIAJKAX, PUCYHKAX,
yepTrekax wid Tpadukax (ecimm STH BUABI PabOT HE SBJBSUIUCH CIENUATBHBIM OO0BEKTOM
MIPOBEPKH).

e OT™MeTKa «3» CTaBHUTCS, €CIIH:

® JIOMyIIEHO 0oJiee OAHOW OMIMOKK WM 0oJiee BYX — TPEX HENOYETOB B BBHIKJIAIKAX,
yepTekax wuiaum rpadukax, HO oOydarmwuiicss o0iagaeT 00sM3aTeTbHBIMA YMEHUSIMHU T10
MIPOBEPSIEMOM TEME.

e OTMeTKa «2» CTaBHUTCS, €CIIH:

® JIONYIIECHBI CYIIECTBCHHBIC OINIMOKH, TMOKA3aBIIME, YTO OOyJarouuics He o0JyamaeT
00s13aTeIbHBIMU YMEHHUSAMH TI0 JAHHOUM TeMeE B TIOJTHOM Mepe.

2. OueHKCl YCNIHbLX Omeemoes 06)/’{61}01/141/[)60}1 no wamemamukxe

e OTBET OIIEHUBAETCA OTMETKOM «5», €CIIU YUCHUK:

® TI0JIHO PacKpbUI COJEp)KaHUE MaTeprayia B 00beMe, IPEeTyCMOTPEHHOM ITPOrPaMMOM 1
Y4€OHHUKOM;

® U3JIOKWJI MaTepraJl TPaAaMOTHBIM S3BIKOM, TOYHO HCIIOJB3Ysl MaTeMaTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIUKY, B OTIPEJICIICHHOM JIOTUYECKOU MOCIIeI0BATEILHOCTH;

® MPABUIIBLHO BHITIOJHUI PUCYHKH, YEPTEKHU, TpaduKU, COMYTCTBYIOIUE OTBETY;

® [0Ka3aJl YMEHHE WILTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH IIPUMEpPaMU, IIPUMEHSTH €€ B
HOBOM CHUTYyallMu MIPH BBHINOJHEHUH MPAKTUYECKOTO 3a/IaHUs;

® MMPOJAEMOHCTPUPOBANl 3HAHUE TEOPHH paHee W3YYCHHBIX COMYTCTBYIOMIMX TEM,
c(OpPMUPOBAHHOCTh U YCTONYMBOCThH UCTOJIb3yEMBIX ITPH OTBETE YMEHHI U HaBBIKOB;

® 0TBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIIS;

® BO3MOYKHBI OJTHA — IBE€ HETOUYHOCTH IPH OCBEIIEHNU BTOPOCTENIEHHBIX BOIIPOCOB UJIU B
BBIKJIaJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABUII MOCJIE 3aMEYAHUS YUUTEIIS.

e OTBET OLICHUBAETCS OTMETKOM «4», €ClIi yIOBIETBOPSIET B OCHOBHOM TPEeOOBaHUSIM Ha
OLIEHKY «5», HO IPY 3TOM UMEET OJIUH U3 HEIOCTATKOB:

® B M3JI0KEHUM JOMYIIEeHbl HeOOINbIINue MpoOenbl, He HCKa3HBIIEe MaTeMaTHUECKOe
COJIepKaHuEe OTBETA;

® JIONYILEHbl OJIMH — JBa HEI0YETa IPHU OCBEIICHMH OCHOBHOTO COJIEp>KaHMs OTBETA,
WCIIPaBIICHHBIE TIOCIIE 3aMEYaHUs] YUUTEIIs;

e JIOMYIICHBI OIMMOKa Wik OoJjiee ABYX HENOYETOB TIPU OCBEUICHHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIC MTOCIIE 3aMEUaHusl yUUTEs.



e OTMeTKa «3» CTaBUTCS B CIEAYIOUIUX CIydasx:

® HEMOJIHO PACKPHITO COJEp)KaHUE MaTepuasia (CoIepKaHHe M3JI0KEHO (hparMeHTapHO,
HE Bcerja IOCIEA0BaTeNbHO), HO  MOKa3aHO  o0miee MOHMMaHHE BOMpoca U
IIPOJIEMOHCTPUPOBAHbl yYMEHUS, JIOCTaTOYHbIE [UIs YCBOEHMSI IPOIPaMMHOrO Marepuaia
(ompenenensl «TpeOoOBaHUAMU K MAaTEMaTHMUYECKOW MOJATOTOBKE OOYYAIOIIUXCS» B HACTOSIIEH
IIpOrpaMMe o MaTeMaTHUKe);

® VMCIIMCh 3aTPYAHCHUS WJIH JONMYyIICHbl OIMMOKA B OMNPEICICHHH MaTeMaTHYeCKON
TEPMHUHOJIOTUH, YEpPTEKaX, BbIKIAJKAX, HCIPABICHHbIE IIOCIE HECKOJbKUX HaBOJALINX
BOIIPOCOB YUMUTEJIS;

® YUCHHK HE CIPABUJICS C MPUMEHEHHEM TEOPUH B HOBOW CHUTYyaIlMW MPH BBITOJHECHUU
MIPaKTUYECKOTO 3aJaHMsl, HO BBINOJHUII 3aJaHus 0043aTEIbHOTO YPOBHS CJIOKHOCTH MO JJAHHOM
TEeME;

® [IpU JIOCTATOYHOM 3HAHUU TEOPETUUYECKOTO0 MaTepuana BbISBIEHA HEIOCTAaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUHN U HABBIKOB.

e OT™MeTKa «2» CTaBUTCS B CICAYIOMINX CIydasX:

® HE PacKpbITO OCHOBHOE COJIEpyKaHUE YUeOHOT0 Marepuaa;

e 0OHApPY)KEHO HE3HAHWE YYCHHUKOM OOJIbIIeH WM Hanmbojee Ba)XHOW YacTh ydeOHOTO
MaTepuana;

® JIOMYIIEHB! OMMOKU B OMPENEICHUN TOHATHH, TIPU WCIIOIH30BAHUNA MaTEMaTHYECKOMN
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKax WK Irpaukax, B BBHIKIAIKAX, KOTOPbIE HE MCIPABJICHBI
MIOCJI€ HECKOJIbKMX HaBOALINX BOIPOCOB YUUTEIS.

3. Obwasa knaccugpurxayus oumudOK.

e [Ipy oleHKe 3HAHWIA, YMEHUI M HAaBBIKOB OOYYAIOUIUXCS CIIEyeT YYHTHIBATh BCE
omuOKH (rpyObIe U HETPYOBIC) U HETOUYETHI.
3.1. I'pyObIMU CUMTAIOTCS OIITHOKHU:

® HE3HAHKE ONPE/ICICHUs OCHOBHBIX MOHSTHH, 3aKOHOB, IMPAaBUJI, OCHOBHBIX MOJIOXEHUN
TEOpUH, He3HaHUEe (GOpMyJ, OOIIEHPUHATHIX CHMBOJIOB O0O3HAYEHWW BEIWMYHMH, €AWMHHUI] HUX
U3MEPCHHUS;
® HE3HAHKWE HAMMEHOBAHUH €IMHUI] U3MEPEHNS,
HEYMEHHE BBIJICIIUTh B OTBETE IJIABHOE;
HEYMEHUE MIPUMEHSTh 3HAHUS, aJITOPUTMBI JUI PELICHUS 3a/a4;
HEyYMEHHUE JIeNIaTh BBIBOJIbI U 0000IIEeHNS;
HEYMEHHUE YUTATh U CTPOUTH rpauKu;
HEYMEHHUE IMOJIb30BaThCs MEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MOTEPS KOPHSI WJIM COXPaHEHUE ITOCTOPOHHEr0 KOPHS;
oTOpackIiBaHuEe 0€3 0OBSICHCHUI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIINOKH;
BBIUHCIIMTEIIbHBIC OMIUOKH, €CJIU OHU HE SBIISIIOTCS OIMCKOM;
JIOTHYCCKHUE OITHUOKH.
3.2. K HerpyObIM omnOKam cienyeT OTHECTH:

® HETOYHOCTh ()OPMYIIUPOBOK, ONpPE/IeNeHUH, MOHATUHA, TEOPHiA, BBI3BaHHAS HEMOJIHOTOMN
0XBaTa OCHOBHBIX IPU3HAKOB ONPEIEIAEMOTO MOHATHS WM 3aMEHOW OJHOTO - JIBYX M3 3THUX
IIPU3HAKOB- BTOPOCTENIEHHBIMH;

® HETOYHOCTh rpaduka;

® HEpaLMOHAJBHBII METOJ pEeLIeHUs 3a7aydl WM HEJOCTaTOYHO MPOIYMaHHbIN IJIaH
OTBETa (HapylLLEHHUE JIOTUKH, TIOAMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);



® HEpAMOHAJIBHBIE METO/Ibl pAOOTHI CO CIIPABOYHOM U APYroM JIUTEpaTypoi;
e HEyMEHHE pellaTh 3a/1a41, BBIIOIHATH 3aJJaHHs B 00IIEM BUJIE.
3.3. Henoueramu sBnsitoTCs:

® HEpalMOHAJbHBIE IPHUEMbI BEIYHUCICHUI 1 TpeoOpa3oBaHuii;
¢ HeOpE)KHOE BBHITIOJHEHUE 3aMUCEH, YePTEKEH, CXeM, TpaHKOB.

Y4eOHo-MeTOAMYEeCKOe H HHPOPMAIHOHHOE OCHAIIIEHHE 00Pa30BaTEILHOTO

npouecca

bubnuomeunwviii hono

Hopmamuenuwie 00Kymenmuol

1.denepanbHBINA TOCyJapCTBEHHBIN 00pa30BaTeIbHbIA CTaHAAPT OCHOBHOTO 001Iero oopazoBa-

HMHL.

2. [TpumepHBIE IPOTPaMMBI OCHOBHOTO 00111ero oopasoBanus. Maremaruka.(CTaHIapTH BTOPO-
ro nokoJienus.) — M.: I[Ipocsemenue, 2010.

3. Marematuka: nporpammsl:5-9 kimaccel/ A.I.Mep3nsik, B.b.ITonouckuii, M.C. Skup,
E.B.byuxo (Anroputm ycniexa)M.:Benrtana-I'pag, 2017.

1.

2.

10.

11.

12.

13.

Yueono-memoouueckuii komnnexm
Maremartuka:S Kinacc: y4eOHUK JUIsl yJamuxcs 00meo0pa3oBaTebHbIX YIPEKIACHHH /
A.I''Mep3insk, B.b.ITomonckuii, M.C.flkup. — M.:Benrtana-I'pad,2017.
Martemaruka:5 Kjacc: AUJaKTUYECKUEe MaTepuabl: COOPHUK 3a/1a4 U KOHTPOJILHBIX pa-
6ot / A.I''Mep3nsxk, B.b.ITomouckuii, M.C.Axup. — M.:Benrtana-I'pad,2017.
Maremaruka:5 knacc: padoune terpaau Ne 1 u 2 / A.I'.Mepsnsik, B.b.ITononckui,
M.C.Axup. — M.:Benrtana-I'pa,2017.
Maremaruka:5 knacc: metoaudeckoe nocooue / E.B.bymko, A.I'.Mep3msik,
B.Bb.ITonouckwuit, M.C.SIxkup. — M.:Benrana-I'pad,2017.
Matemaruka:6 Kjacc: y4eOHUK JUIs ydamuxcst 0011eo0pa3oBaTeIbHbIX YUPEXKICHUH /
A.I'.Mep3isk, B.b.ITomonckuii, M.C.flkup. — M.:Benrtana-I'pad,2017.
Martemaruka:6 Kjacc: IUJaKTUYECKUEe MaTepuabl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX pa-
6ot / A.I''Mepansik, B.b.Ilononckuit, M.C.Slkup. — M.:Benrtana-I"pad,2017.
Maremaruka:6 knacc: padoune terpaau Ne 1 u 2 / A.I'.Mepsnsk, B.b.ITonoHckui,
M.C.Axup. — M.:Benrana-I'pa,2017.
Martemaruka:6 kinacc: meroauueckoe nocodue / E.B.byiko, A.I'.Mep3mnsk,
B.b.ITonouckuii, M.C.Sxup. — M.:Benrtana-I'pad,2017.
Anre0pa: 7 kiacc: yueOHHK 7Sl yJaluxcsi o01ieo0pa3oBaTenbHbIX YUpExKACHUN/

A.T''Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.

AnreOpa: 7 kjacc: TUAaKTHYeCKUe MaTepralibl: COOPHUK 3a]1a4 U KOHTPOJIbHBIX paboT/
A.T''Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017

Anrebpa: 7 knacc: metoaundeckoe nocooue/E.B.bynko, A.I'.Mep3snsk, B.b.[lonoHckuti,
M.C.Sxup. — M :Benrana-I'pag, 2017.

AnreOpa: 8 kilacc: yueOHMK Ul yyamuxcs o01ieo0pa3oBaTeIbHbIX YUPEKICHUN/
A.T''Mep3nsak, B.b.Ilononckuii, M.C.Sxup. — M :Benrana-I'pag, 2017

AnreOpa: 8 kilacc: TUIaKTHYecKue MaTepralibl: COOPHUK 3a]a4 M KOHTPOJIbHBIX paboT/
A.I''Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2017.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Anrebpa: 8 kiacc: meroaunyeckoe nmocodue/E.B.bynko, A.I'.Mep3ansk, B.b.Ilononckuid,
M.C.Sxup. — M :Benrana-I'pad, 2017.

AunreOpa: 9 kiacc: y4eOHMK JUIS ydaluxcs 001meo0pa3oBaTeNbHbIX YUpeKICHHH/
A.I''Mepznsak, B.B.Ilononckuii, M.C.Skup. — M :Benrtana-I'pad, 2017.

AnreOpa: 9 kiacc: TUIaKTHYeCKHe MaTepHalibl: COOPHUK 33aa4 M KOHTPOJILHBIX padoT/
A.I''Mep3znsak, B.B.Ilononckuit, M.C.Sxup. — M :Benrana-I'pad, 2017.

Anrebpa: 9 kiacc: meroaundeckoe nmocodoue/E.B.bynko, A.I'.Mep3ansk, B.b.IlomoHckui,
M.C.Sxup. — M :Benrana-I'pad, 2017.

I'eomerpus: 7 kitacc: y9eOHHUK Uil ydaIuxcs: o01meo0pa3oBaTeabHbBIX IIKOJ/
A.I''Mepansk, B.b.Ilomonckuii, M.C.Axup.- M:Benrana-I'pad,2017.

I'eomerpus: 7 kinacc: TUAaKTUUECKHUE MaTepraibl: COOPHUK 3aJa4 U KOHTPOJIbHBIX paboT/
A.I' ' Mep3nsk, B.b.ITononckuii, M.C.Sxup.- M:Benrtana-I'pad,2017.

I'eomerpust: 7 knacc: pabouune terpanu Nel,2/ A.I'.Mep3nsk, B.b.Ilononckut,
M.C.Axup.- M:Benrana-I'pad,2017.

I'eomerpus: 7 knace: Meroanyeckoe nocodue/E.B.bytiko, A.I'.Mep3isk,
B.b.Ilonouckuit, M.C.Skup.- M:Benrana-I'pad,2017.

I'eomeTpust: 8 kmace: yaeOHUK JJIs1 ydanuxcsi o01ieo0pa3oBaTeIbHBIX IIIKOJT/
A.I''Mep3nsk, B.b.Ilomorckuii, M.C. fxup.- M:Benrana-I'pad,2017.

I'eomerpus: 8 kinacce: TuAaKTHUECKHUE MaTepUaibl: COOPHUK 3a]a4 U KOHTPOJIbHBIX paboT/
A.I''Mepansk, B.b.ITomorckuii, M.C.Axup.- M:Benrana-I"pad,2013.

I'eometpust: 8 kmacc: paboune terpanu Nel,2/ A.I'.Mep3nsk, B.b.ITononckuid,
M.C.Axup.- M:Benrana-I"pad,2013.

I'eometpust: 8 kmace: Mmeroauaeckoe nocooue/E.B.byiko, A.I'.Mep3isk,
B.Bb.ITonouckwuit, M.C.Sxup.- M:Benrtana-I'pad,2013.

I'eometpust: 9 knace: yaeOHUK IS ydanuxcsi o01ieo0pa3oBaTeIbHBIX IIIKOJT/
A.I''Mepansk, B.b.ITomorckuii, M.C. Sxup.- M:Benrana-I'pad,2014.

I'eomerpus: 9 knace: quAaKTUYECKUE MaTepUaibl: COOPHUK 3aJa4 U KOHTPOJIbHBIX paboT/
A.I''Mepainsk, B.b.ITomonckuii, M.C.Axup.- M:Benrana-I'pad,2014.

I'eomerpust: 9 knacc: pabouune Terpanu Nel,2/ A.I'.Mep3nsk, B.b.ITononckuid,
M.C.Axup.- M:Benrana-I"pad,2014.

I'eomerpus: 9 knacce: meroaunyeckoe nocodue/E.B.byiiko, A.I'.Mep3isk,
B.b.ITonouckuii, M.C. SIkup.- M:Benrana-I'pad,2014.

Cnpagounvie nocoous, HAYYHO-RONYIAPHAA U UCHOPUYECKAA TUMEPAmypa
1. baspun U,U,, ®pudyc E.A. Crapunnsie 3amaun. — M: [Ipocsemenue, 1994.
2. T'aBpunona T.Jl. 3anumarenbHas MmaTeMaTHka : 5-11 kimaccel. — Boarorpan: Yuurens,
2008.
3. JleBurac I'.I'. Hecrannaptaeie 3agauu o matematuke. — M.: UJIEKCA, 2007
4. ®dapxoB A.B. Matemarunueckue oaMMIIuaabl B mikose: 5-11 xiaccsl. — M.:Aiipuc-
IIpecc, 2005.
5.http://www.kvant.info/ XKypuan «KBaut»
6./Iuuyeun JI.@. 3a ctpanunamu yuebHuka anreOpsl. — M. : [IpocBemienue, 2010
7.Iyces B.A. CO0pHHK 3a/1au 1o reomMeTpun:5-9 knaccel.-M:Onuke 21 Bexk:Mup u oOpa-
3oBanue,2005
8.11otia /e Kak permats 3amauy? — M.:IlpocBenienue, 1975.
9. Ulapvieun U.D.,Epeanacuesa JI.H. Harnaanas reomerpus. — M.MHUPOC, 1995.



Ileuammnvie nocoous
1.Tabnuiibl Mo MaTeMaTuke Uit 5-6 KIIacCoB.
2.Tabnmue! mo anredpe uist 7-9 Kiaccos.
3.Tabnuib! Mo reoMeTpuu st 7-9 KiaccoB
4 TlopTpeThl BBIIAIOLIUXCS ACSITENIed MATEMAaTHKU.

Hughopmayuonnsie cpeocmea

1. «Kapman s yauTens matemaTukiy» hitp://karmanform.ucoz.ru.

2. 5l may Ha ypok MatemaTHKK (MeToaudeckue paspaborku): Www.festival.1sepember.ru

3.OILUOP http://www.fcior.edu.ru u EK LIOP http://school-collection.edu.ru.

4.CVII (coBpeMEeHHBIN yuuTENbCKHI OpTa)
http://easyen.ru/? openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aByu. Mo Metoanueckas oudbmunoreka http://www.zavuch.info/methodlib/5/

6. YpOKH — KOHCIIEKTBI WWW.pedsovet.ru
7.J10Che MIKOJILHOTO YIUTENSI MATEMAaTHKA

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

Texnuueckue cpeocmea o0yuenusn
1. KowmmpbroTep.
2. MynbTuMeIuanpoeKTop.
3. DkpaH.

Yueono-npakmuueckoe u yueono-nabopamopmnoe ooopyoosanue
Jlocka MarHUTHas ¢ KOOPJIAUHATHON CETKOM.
Habop mudp, 6ykB, 3HaKOB 7151 CpEAHEN HITKOJIBI.
Hab6opsr «Yactu uenoro Ha kpyre». «lIpocteie qpoom».
Habopsl reomMmeTprueckux Ted.
KomMrnekT 4epTéKHBIX HHCTPYMEHTOB ( KJIACCHBIX): JIMHEHKA, TPAHCIIOPTHUD,
yronbHuk(30°460°), yeononux(45°, 45°), yupxyne.

agrwnE
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