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OBIIAS XAPAKTEPUCTUKA VYYEBHOI'O IIPEJIMETA
«MATEMATHUKA»

[Tpumepnas pabovas mporpaMma 1o MaTeMaTuke Juis o0ydaro-
muxcst 5—9 knaccoB pazpaborana Ha ocHoBe DenepaiabHOTO To-
CYIapCTBEHHOTO  00Opa30BaTENLHOTO  CTaHJAapTa  OCHOBHOTO
oOmiero oOpa3oBaHUsI C Y4YETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, IPEABSBISEMbIX K MaTEMaTHIECKOMY 00pa30BaHUIO,
U TpaJulUi pOCCUIICKOro 00pa3oBaHUs, KOTOPbIE 00ECIIEUNBAIOT
OBJIaJACHUC KIIFOYCBBIMH KOMIICTCHIIUAMMU, COCTAaBJIAFOIIITUMHA
OCHOBY Ul HENpPEPHIBHOTO OO0pa3oBaHUS M CAMOPA3BHTHs, a
TaKkKe IeJIOCTHOCTh  OOUIEKYIhTYpPHOTO, JIMYHOCTHOTO U
MO3HABATEIBHOTO  pa3BUTUsA  oOydaromuxcs. B paboueit
nporpaMmMe y4TCHbI HACHU U IIOJIOKCHUA KOHHGHHI/II/I pa3sBUTUA
MaTemaTHueckoro oopasosanus B Poccuiickoit denepanuu.

B snoxy mudposoit Tpanchopmaruu Beex cep denoBedeckon
JESITeTPHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM 0e3 0a30BOil MaTeMaTHYECKOM ITOATOTOBKH. YK€ B
IOKOJIE MaTEMAaTHUKa CIIYKUT OIIOPHBIM MPEAMETOM I U3YUCHHA
CMEXHBIX  JUCHUIUIMH, a  TOcjJe  IMIKOJABl  pealibHOU
HEOOXOMMOCTBIO CTAaHOBHUTCS HEMPEPHIBHOE OOpa30BaHHE, YTO
TpeOyeT  TOJHOIICHHOW  06a30Boil  0O0ImIe00pa3oBaTEILHOM
MOATOTOBKH, B TOM YHCJIE U MaTeMaTHUYeCKOH. ITO 00YyCIOBIEHO
TE€M, YTO B HalIM JHU PACTET 4MCIO MpodeccHil, CBA3AHHBIX C
HEMOCPEJCTBEHHBIM MPHUMEHEHHEM MaTeMaTHuKu: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJOTUYECKUX 00IacTsIX, U ke
B IyMaHUTapHbIX cdepax. Takum 00pazom, Kpyr HIKOJIBHUKOB,
JUI KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMBIM IPEIMETOM,
pacuupsiercs.

[IpakTHyeckas Mojae3HOCTh MaTEMATUKH O0YCIOBIIEHA TEM, YTO
e mpeaMeToM SBJISIOTCS (DyHIaMEHTalIbHbIE CTPYKTYpPBI HAIIETo
MHpa: IPOCTPAHCTBEHHBIC (DOPMBI 1 KOJIMYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, JIO
JOCTATOYHO CJIOYKHBIX, HEOOXOIUMBIX JJIsl Pa3BUTHs HAayUHBIX H
MPUKIAIHBIX UAeH. be3 KOHKpETHBIX MaTeMaTHUeCKUX 3HaHUU
3aTpyJaHEHO MOHUMAaHHE MIPUHIIUIIOB ycTpoiicTBa
UCIIOJIb30BAHUSI ~ COBPEMEHHOW  TEXHUKH,  BOCIPHITHE U
UHTEepHpeTanus pa3HOOOpa3HOM COLMANbHOM, 3KOHOMUYECKOH,



MOJIMTHYECKOW uHpOopManuu, Manod(p(eKTUBHA TOBCEIHEBHAs
IIpaKTHYECKast AeATeNbHOCTh. Kaxk10My 4elIOBEKY B CBOEH JKU3HHU
IIPUXOJUTCS BBIIOJIHATH Pacd€Tbl U COCTABJIATh AITOPUTMBL,
HAaXOJUTh W TMPHUMEHATh (OPMYNbI, BIAJACTh NPAKTUIECKUMHU
npuéMaMM Ie€OMETPUUYECKUX W3MEPEHUN M MOCTPOEHUM, YUTaTh
nHPOpMAIIMIO, TPEICTABICHHYI0 B BHJIE TaOJNHIl, IUarpaMMm |
rpaduKOB, )XUTh B YCJIOBHAX HEOIPENCIEHHOCTH W IMOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OnmHOBpeMEHHO ¢ pacmmpeHueM  cdep  NPUMEHEHUs
MaTeMaTUKd B COBPEMEHHOM o0O0IIecTBe BCE 0Oojiee BaXKHBIM
CTaHOBUTCS MaTeMaTH4eCKUu CTHJIb MBIIILJICHMS,
MPOSIBIIAIONINNCA B ONPENCIEHHBIX YMCTBEHHBIX HaBblKax. B
MpoLecce U3YYeHUsI MaTEMaTHKU B apceHall MPUEMOB U METOJOB
MBIIIJIEHUS] YeJIOBEKa €CTECTBEHHBIM O00pa3oM BKIIOYAIOTCS
MHIYKUIUS U JAeIyKIusi, 00001IeHne U KOHKPeTH3alus, aHajIu3 U
CUHTE3, KJaccupUKalus U cucTeMaTusalus, abcTparupoBaHue U
aHasiorus. OOBEKThl MaTEeMaTHYECKUX YMO3aKJIIOUEHUH, mpaBuiia
WX KOHCTPYHUPOBAaHHS PACKPBIBAIOT MEXaHU3M JIOTHYECKHX
MMOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (hOPMYIUPOBATH,
00OCHOBBIBaTh U J0KA3bIBaTh CYKACHUS, TEM CAMbBIM Pa3BHBAIOT
JOTMYECKOe  MblluleHWe. Benymas  ponb  OPUHAATIEKUT
MaTeMaTuke U B (POPMHUPOBAHUM ATITOPUTMHUECKON KOMIIOHEHTBI
MBIIIUIEHUS] U BOCIMTaHUU YMEHUH AeHCTBOBATH IO 3aJaHHBIM all-
rOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBAThH HO-
Bble. B mporecce pemieHus 3amad — OCHOBOM  yueOHOH
JEATeNbHOCTH Ha YpPOKax MaTeMaTHKU — pa3BUBAIOTCS TakKkKe
TBOpPYECKAs U NPUKJIAJHAs CTOPOHbI MBIIIIECHUS.

OOyuenne MartemaTuke MJaéT BO3MOXHOCTb pa3BUBAaTh Yy
oOyyJaroIuxcs TOUHYI0, pallMOHAIBHYIO0 U UHPOPMATHUBHYIO peyb,
yMeHue  orOupaTh  HauOojiee  MOAXOJAIINE  S3BIKOBBIE,
CHUMBOJIMUECKHE, TIpadUuecKue CpeacTBa Ul  BBIPaKEHUS
CYKJICHHH U HarJsiIHOTO UX MPEJCTaBICHHUS.

HeoO0xonuMpiM ~ KOMIIOHEHTOM  oOmmied  KyJabTypbl B
COBPEMEHHOM TOJIKOBAaHMM SIBIsieTCs oOlIee 3HAKOMCTBO C
METO/JaMU IIO3HAHUS JEMCTBUTEIBHOCTH, NPEACTABIECHUE O
IpeIMeTe M METOJax MAaTeMaTHKH, UX OTIMYMM OT METOJI0B
JPYrUX €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 0COOEHHOCTSIX



MPUMCHCHUA MATCMATHKU JIA PCHICHUA HAYYHBIX W INPUKIIAAHBIX
3amad. TakuM 00Opa3oM, MaTreMaTH4ecKkoe 00pa3oBaHHE BHOCHT
CBOU BKJIaJ B (JOPMHUPOBAHUE OOIICH KYJIbTYPhI YEJIOBEKA.

H3ydeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETHYCCKOMY
BOCIIMTAHHUIO YCJIOBCKA, IIOHUMAHWUIO KpaCOTbl MW M3AIICCTBA
MaTEMaTHYCCKUX paCCY)K[[eHHﬁ, BOCIIPpUATUIO TCOMCTPUUYCCKHX
(bopM, YCBOCHUIO HJIEH CHMMETPHH.

HOEJIM W OCOBEHHOCTM WU3YYEHUA VYYEBHOI'O
[NPEAMETA «MATEMATUKA». 5-9 KIIACCbI

[IpuoputeTHbIMH 1LeNsIMM  OOy4YeHHs MaTemaTuke B 5—9
KJjlaccax, YuTaTh UH(OpPMaLMIO, IPEJICTABICHHYIO B BUJIE TaOJHLL,
qyarpamMm M rpa@ukoB, *HUTh B YCIOBUSX HEONPENENEHHOCTH U
MTOHUMATh BEPOSITHOCTHBIN XapakTep CIydalHbIX COOBITHI.

OnHOBpeMEHHO C  pacllupeHHeM cdep  NpUMEHEHUus
MaTeMaTUKd B COBPEMEHHOM oOmiecTBe BcE 0Oojee BaKHBIM
CTaHOBUTCSH MaTeMaTHYeCKUn CTHJIb MBIIILJICHHUS,
MPOSIBIIAIONIMNCA B ONPENENEHHBIX YMCTBEHHBIX HaBbIKax. B
MpoLecce U3y4yeHus: MaTeMaTHKU B apceHall MPUEMOB U METOJI0B
MBIIIUIEHUS] 4YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIHOYAIOTCS
UHAYKIMS ¥ AeoyKuus, 0000IeHne 1 KOHKpPEeTU3alus, aHallu3 U
CHHTE3, KJIacCU(PUKALKA U cHUCTeMaTH3alus, abcTparupoBaHue U
a”anorusi. OOBEKTHl MAaTEMAaTUYECKUX YMO3AKIIOUCHHUH, MpaBuUiIa
UX KOHCTPYMPOBAaHHS PAaCKpBIBAIOT MEXAaHU3M JIOTHYECKHX
IIOCTPOEHUH, CIOCOOCTBYIOT BBIpaOOTKE YMEHUS (POPMYIHUPOBATH,
00OCHOBBIBaTh U J0Ka3bIBaTh CYKIEHHUS, TEM CaMbIM Pa3BUBAIOT
JOTMYECKOE  MblIUIeHHe. Beaymas  posb  IpUHAIICKUT
MaTeMaTuke U B (OPMUPOBAHUM AJITOPUTMHUECKON KOMIIOHEHTBI
MBIIIJIEHNUS U BOCIIUTAaHUU YMEHUH JE€HCTBOBATH 110 3a/1aHHBIM all-
rOpUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HO-
Bble. B nmpouecce pemeHuss 3ajmau — OCHOBOH  ydyeOHOMH
JESITEIBHOCTH Ha YpOKaX MaTeMAaTUKM — DPa3BUBAIOTCA TaKKe
TBOPYECKAs U NPUKIJIaJHAS] CTOPOHBI MBIILIJICHHUS.

OOyuenne MartemaTuke MJaéT BO3MOXHOCTb pa3BUBAaTh Yy
o0y4JaroIuxcs TOUHYI0, pallMOHATIBHYIO0 U UHPOPMATHUBHYIO peyb,
yMeHue  otOupaTh  Haubojiee  MOAXOJAIIME  SA3BIKOBBIE,
CHUMBOJIMUECKHE, TIpadUuecKue CpeacTBa JUIsl  BBIPAKEHUS



CY)XJICHHH U HarJsITHOTO UX MPEJCTABICHHUS.

HeoOxomuMpiM ~ KOMIIOHEHTOM ~ oOmIei  KyJabTYpbl B
COBPEMEHHOM TOJIKOBAaHMU SIBIIICTCA OOIIee 3HAKOMCTBO C
METOJaMH TO3HAHUS JCUCTBUTEIBHOCTH, MPEACTABICHHE O
npeaMeTe W METOAaX MAaTeMaTHKH, WX OTIWYMA OT METOJIOB
JIPYrUX €CTECTBEHHBIX M TYMAaHUTApHBIX HayK, 00 0COOEHHOCTSIX
MPUMEHEHHSI MATEeMAaTHKH JUIsl PEIICHUs] HAYYHBIX M TPUKIIATHBIX
3amad. TakuMm 0oOpa3oM, MareMaTHuecKoe 00pa30BaHUE BHOCHUT
CBOM BKJIa/l B ()OPMHUPOBAHUE OOIIEH KYIbTYphl YETOBEKA.

W3yueHne MaTeMaTHKHA TaKXe CIHOCOOCTBYET 3CTETHUECKOMY
BOCIIUTAHUIO YEJIOBEKa, IOHMMAHUIO KPacoThl M H3SIIECTBA
MaTeMaTHYECKUX PACCYKJICHUH, BOCIPHITHIO TEOMETPUYECKHX
(hopM, YCBOEHUIO UJIE CUMMETPHH.

HEJIM W OCOBEHHOCTU WM3YYEHUA VYYEBHOI'O
[MPEAMETA «MATEMATUKAY. 5-9 KIIACCBI

[IpuoputeTHbIMH 1LENsIMM  OOy4YeHHs MaTemaTuke B 5—9
KJlaccax Io rofjaM 00y4eHMsl, CTPYKTYPUPOBAHO TaKUM OOpa3oM,
9TOOBI KO BCEM OCHOBHBIM, IPUHITUITHAIHHBIM BOIIpOCcaM 00ydaro-
mecss  oOpamajuch  HEOJHOKPATHO,  YTOOBI  OBJAJCHHUE
MaTeMAaTU4YECKUMHU IOHATUSMM U HaBbIKAMU OCYIIECTBIISUIOCH
MIOCJIEIOBATEIbHO U MOCTYNATENbHO, C COOMIOACHNUEM MPHUHLIUIIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAIUCh B OOIIYyIO
CHUCTEMY MaTeMaTW4YeCKUX NPEICTaBICHUN  0Oydarommxcs,
pacuupss U yriyomss e€, oOpa3ys NPOUYHbIE MHOXECTBEHHbBIE
CBSI3H.

MECTO VYEGBHOI'O IIPEJMETA «MATEMATHKA» B
YYEGHOM IIJTAHE

B cootBercTBuM ¢ DenepanabHbIM TOCY1apCTBEHHBIM 00pa30Ba-
TENbHBIM  CTaHJApPTOM  OCHOBHOTrO  oOmero  o0Opa3oBaHus
MaTeMaTUKa SBISAETCS O0s3aTeNbHBIM IPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. B 5—9 kmaccax y4eOHbIM mnpeamer
«MateMaTiKay TpaJulMOHHO M3Yy4aeTcsi B paMKax CJIETYyIOLINX
y4eOHBIX KypcoB: B 5—6 Kjlaccax — Kypca «MaremaTtuka», B 7—
9 kmaccax — KypcoB «Anre0pay» (BKIIIOYas 3IEMEHTbl CTATUCTUKH
U TeOpuu BeposiTHOCTEN) U «'eomeTpusi».

Hacrosiieli mporpaMMoil mpeaycMaTpuUBacTCs BBIJICICHUE B
y4yeOHOM IUIaHE Ha M3y4YeHUE MaTeMaTHKH B 5—6 kiaccax 5
y4eOHBIX YacOB B HEEIO B TEUEHHE KaXJIOTO roja oOydeHus, B



7—9 kmaccax 6 y4eOHBIX 4acOB B HENENIO B TEUCHHUE KaXkJIOTO
roja ooyuenus, Bcero 952 yueOHbIX yaca.

Temaruueckoe MmiIaHUPOBAHUE YIEOHBIX KYpPCOB M pEKOMEHTye-
MO€ pacmpejieneHue y4yeOHOro BpeMEHH Ui HM3y4YCHHS
OTJIENbHBIX TEM, MPEAJIOKEHHBIE B HACTOALIEH Mporpamme, HaJo
paccMaTpuBaTh Kak INPUMEpPHBIE OPHEHTHUPHI B  TOMOIIb
COCTaBUTEINIO aBTOPCKOW pabodell mporpamMMbl M TPEXJE BCETO
yuutento. ABTOp paboueil mporpammbl BIIpaBe YBEJIUYUTh HIIN
YMEHBUINTh TPEAJIOKEHHOE YHCIO YYEOHBIX YacoB Ha TEMY,
yTOOBI YIIIyOUTHCS B TEMaTHKy, 00Jie€ 3aMHTEPECOBABIIYIO
YYEHUKOB, UM HAPaBUTh YCUJIMS HA MIPEOJI0JIEHUE 3aTPYAHECHUH.
JlomycTuMo ~ Takke  JIOKJIbHOE  IepepaclpesieieHre U
MepecTaHOBKA AJIEMEHTOB COJIEP’KaHUsl BHYTPHU JIaHHOTO Kiacca.
KonuuecTtBo mpoBepouHBIX paboOT (TeMaTHUYECKUH M HTOTOBBIN
KOHTPOJIb KauecTBa YCBOEHHS Y4eOHOTO Marepuaja) MU UX THI
(camocTosITeNbHBIE U KOHTPOJIbHBIE PaOOTHI, TECTBI) OCTAIOTCS Ha
ycMoTpeHue yuutens. Takke yduTenb BIpaBe YBEIUYUTH MU
YMEHBIIUTh YUCIIO Y4eOHBIX YacoB, OTBEAEHHBIX B [IpmmMepHOit
paboueii porpamme Ha 006006mIeHHE, MMOBTOPEHHE,
cHUCTeMaTH3allui0 3HaHUM oOydaromuxcsi. EIMHCTBEHHBIM, HO
NPUHLUUINAIBHO BAXKHBIM KPUTEpUEM, SBISIETCS JOCTH)KEHHUE
pe3yiabTaTOB OOydYeHMsI, yKa3aHHBIX B HACTOALIEH MporpaMme.



[DIAHUPYEMBIE PE3VYJIbTATBlI OCBOEHWA VYYEBHOI'O IIPEJIMETA
«MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

OcBoenune y4yeOHOro mpeamera «MaTemaTuka» HOJDKHO OOecleYnBaTh JOCTIKCHHE Ha
YPOBHE OCHOBHOTO 0O0mIer0 00pa3oBaHUs CIEIYIOIUX JIHYHOCTHBIX, METAlpeAMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIBTATHI
JIMYyHOCTHBIE PE3YNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro mpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

[TarpuoTHueckoe BoCIUTaHUE:

MPOSBJICHUEM MHTEpPECA K MPOUUIOMY M HACTOSIIEMY POCCHICKOW MATEMAaTHUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUHMCKMX MATEMAaTUKOB M POCCHUUCKONM MaTeMaTUYECKOU
IIKOJIbI, K UCTIOJB30BAHUIO ATHX JOCTHKCHUM B IPYTUX HayKaX W MPUKIATHBIX chepax.

I'paxxmanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

TOTOBHOCTBIO K BBIMIOJTHEHUIO OOS3aHHOCTEN TpakJaHWHA W peaju3aliid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SBJICHHM, TPOLEIyp TpakJAaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI W Tp.); TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIeM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUN
HayKH, 0CO3HAaHHEM BOXKHOCTH MOPATbHO-ITHYECKUX MPUHIIMIIOB B IEATEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha AaKTMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aJad MaTeMaTHYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUECKOro 00pa30BaHUs Ha MPOTSHKEHUHU Bcel
AKHU3HU Ul YCIIEHIHON NMPO(eCCHOHAIBHON AEATENIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHMH;
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIMBHUIYAJIbHONH TPAeKTOpUUM OOpa30BaHUsS U
KM3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPEOH OCTEM.

OCcTETHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SOMOIIMOHAJIBPHOMY M 3CTCTHUUCCKOMY BOCHPHUATHUIO MATCMATHICCKUX O6’B€KTOB,
3aaa4, PpCUICHUH, PaACCYyKICHUMU, YMCHHUIO BHIACTH MATCMATHUYCCKUC 3aKOHOMCPHOCTH B
HCKYCCTBC HeHHOCTI/I HAayY4YHOI'O ITIO3HAHUS:

OpI/IeHTaI_[I/ICfl B JCATCIBHOCTH Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX Hpe,I[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA 4YCJIOBEKA, IIPUPOABI U O6I_HCCTBa, IIOHUMaHHEM
MaTeMaTU4eCKOn HAayKH KakK C(bepbl YeJIOBEUYECKOM JACATCIIBHOCTH, DTallOB eé Pa3sBUTHUA U
S3HAYMMOCTHU IJId pa3BHUTHA HUBUIIM3allUK,; OBJIAACHHUEM A3BIKOM MAaTEMATUKH U MaTeMaTH4YeCKOI
Ky.]'[BTypOfI KaKk CpC€IACTBOM IIO3HAHHA MHpPA; OBJIAACHUCM HpOCTCﬁMHMH HaBbIKaMH
HCCHGHOB&TCHBCKOﬁ ACATCIBbHOCTH.

dusnyeckoe BocmUTaHHE, (OPMUPOBAHHE KYJABTYPHl 3[0POBBS M  3MOIMOHAIBHOTO
Onaromnoyuus:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbA, BEICHUS
310pOBOro 00Opasza KH3HU (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA U OTHABIXA,
perynspHas (puznuecKas aKTUBHOCTD); C(hOPMHUPOBAHHOCTHIO HaBbIKA peQIieKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TAKOTO ke MpaBa APYroro 4eIoBeKa.

DKOJIOTUYECKOE BOCIIUTAHUE:

OpUEHTaIle Ha MPHMEHEHHWE MaTeMaTHYeCKHX 3HAHUU U1 pelleHus 3adady B o0nacTu
COXPAaHHOCTH OKpYKaloIllel cpenpl, IUIAHWUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJIEJICTBUH ISl OKPYXAIOIIeH Cpebl; 0OCO3HAHUEM TII00albHOTO XapakTepa SKOJOTHYECKHX
mpo0ieM U myTel uX perieHusl.

JIM4HOCTHBIE PE3yJIbTaThI, O6€CH€‘II/IBaIOIJ_[I/Ie ajarTaiuro 06yqa10111eroc;1 K HM3MCHAIOIIUMCA
YCJIOBUSAM COLIMAJIbHOM U HpHpO)IHOfI CpCAbl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, MOBBIICHUIO YPOBH CBOEH



KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO JESITENbHOCTh, B TOM YMCJIE YMEHUE YUUTHCS Y APYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU 3
OTbITA JIPYTHX;

HEOO0X0AMMOCTBI0O B (POPMUPOBAHUHM HOBBIX 3HAHWW, B TOM 4HCIE (OPMYIUPOBATH HJCH,
MOHATHUS, TUIIOTE3bI 00 0OBEKTaX U SBJICHUIX, B TOM YHCIIEC paHEe HE M3BECTHBIX, OCO3HABATH
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUNTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAILUIO
KaK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBaTb NMPUHUMAEMbIE PELIEHUS WU JACUCTBUA,
(dbopMyTHpOBATH U OLEHUBATH PUCKHU U MOCIEACTBU, (OPMUPOBATH OTIBIT.
METAIIPEMETHBIE PE3YJIbTATbBI

MertanpeaqMeTHbIe pe3yabTaThl OCBOCHHS IpOTpaMMbl yueOHOro mpeamera «MaremaTukay
XapaKTepU3yIOTCA  OBJIAJICHUEM  VHUBEPCANbHbIMU  NO3ZHAGAMENbHBIMU  Oelcmeuimu,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU PezyiAmUGHbIMU
0eticmeusMu.

1) YHuBepcajabHblE MO3HaBaTeJbHbIe ACWCTBUS o0ecneunBaoT (HOpMHpOBaHUE 0a30BBIX

KOTHUTHBHBIX TPOIECCOB 00YyJaromuxcsi (OCBOCHHE METOJIOB IMO3HAHMS OKPYXKAIOIIETO MHpPA;
MIPUMEHEHHE JIOTUUECKHX, UCCIIeI0OBATEIILCKUX OTIEpaIlii, YMEHUN paboTaTh ¢ nH(popmalmen).

ba3oBrnie morndueckne eiCTBU:

m BBISIBJISTH M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKA MATEMATHIECKUX 00BEKTOB, TOHSITHH,
OTHOIIIEHUNH MEXIy TOHATUSIMH; (HOPMYIUPOBATH OMNpPEICIICHHUs] TOHSATHHN; YCTaHAaBIWBATH
CYIIECTBEHHBIN TMpU3HAK KIacCU(PUKAIMK, OCHOBaHUS Ui OOOOIIEHHWS W CpaBHEHWS,
KPUTEPHUH TTPOBOIMMOTO aHAIN3A;

m BOCTIPUHUMATH, (OPMYIUPOBATH M TPEOOpPa30BLIBATH CYXJCHUS: YTBEPAWUTEIbHBIE W
OTpHIIATENbHbIE, €IUHUYHBIC, YACTHBIE M OOIINE; YCIOBHBIE;

m BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpeuHsi B (hakTax,
JMAHHBIX, HAOMIONEHUSIX W YTBEPXKACHHUSIX;, TMpeyiaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTHUBOPEUHI;

m JIeflaTh BBIBOJBI C KCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKITIOUEHUM TI0 aHAJIOTUH;

m pa3dupaTh JOKa3aTeNbCTBA MaTEMaTHUYECKUX YTBEpPXKAECHUN (IpsMble U OT MPOTHBHOIO),
MPOBOJUTH CAMOCTOSATEIbHO HECJIOXKHBIE JIOKA3aTelbCTBA MaTeMaTH4YecKuX (haKToB,
BBICTPAaWBAaTh apPryMEHTAlUI0, MPHUBOJUTh MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIEC PACCYXK/ICHNUS,

m BBIOMpaTh crnoco0 pemieHus: yueOHOU 3a1ayu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEILCHUS,
BBIOMpAThH HarboJIee MOIXO AN ¢ YYETOM CaMOCTOSITEILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie HUCCICI0BATCIIbCKHUE HeﬁCTBHHZ

m HCII0JIb30BaTh BOIPOCHI KaK HCCIICIOBATCIIbCKHA HHCTPYMEHT ITO3HAHMS; (HOPMYJIHPOBATh
BOIIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUYHE, IMPOOIEeMY, CaMOCTOSTEIBHO YCTaHABIMBAThH
HMCKOMOE U JJaHHOE, (JOPMHUPOBATH THIIOTE3Y, apr'yMEHTUPOBATh CBOIO TIO3UINI0, MHCHHE;

m [IPOBOJIMTH [0 CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY HECJIOMKHBIM SKCIIEPUMEHT, HEOOJIbIIOE
WCCIICZIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBbEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Yy COO0I;

B CAMOCTOSTENILHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI IO pe3yJibTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIbTATOB, BHIBOJIOB
H 0000IIEeHNH;

m [IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUIaTh MPEINOI0KEHHUSI O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueit:

m BBISBIISITH HEOCTATOYHOCTh U W30OBITOYHOCTh HMH(MOPMAILIMH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

m BHIOMpaTh, AaHANM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

m BEIOMpaTh (GopMy TMpelcTaBieHHs HHPOPMAIMM W WUIIOCTPUPOBATH pEIIaeMbIe 3a/1aud
cXeMaMu, AuarpaMMaMu, HHOW rpadukoi U MX KOMOUHALIUSAMU;

m OIICHMBATh HAJEKHOCTH HMH(QOPMAIMU TIO KPUTEPUSIM, MPEAJIOKEHHBIM YYHUTEIeM WIIHU
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

2) YHuBepcaJbHble KOMMYHHKATHBHBbIE [eiicTBUA oOecrneynBaroT Cc(HOPMUPOBAHHOCTD



COLIMAJIBHBIX HAaBBIKOB 06yan0U1ch;1.

Oomienue:

m BOCIIPHHUMATh W (OPMYIHPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSMH M IICISIMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHUS [0 XOJy pelIeHMs 3aJadyd, KOMMEHTHPOBATH IOJYYEHHBIN
pe3yabTarT;

m B X0/¢ OOCYXIEHHUS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIIEMBI,
pelaeMo 3a1a4uM, BbICKA3bIBAaTh UJIEU, HALIEJICHHbIE HA MOUCK PELIEHUs; CONOCTABISATh CBOU
CYXJIEHHUS C CYXKIECHUSMHU JIPYTHX YYaCTHUKOB JIMasiora, 0OHapyKuBaTh pa3jndue U CXOJICTBO
MO3UIIMIA; B KOPPEKTHOU (popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

m [IPEJCTaBIISATh PE3YJAbTaThl pELICHUS 3aJayd, HKCIEPUMEHTAa, MCCIEAOBAHUS, IIPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHUS € YYETOM 3agad IPE3eHTALUU U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHHUYECTBO:

MOHUMAaTh W HCIHOJb30BaTh MPEUMYILIECTBA KOMAaHIHONW M WHIUBUIYalbHOW pabOTHl MIpH
pelIeHny y4eOHbIX MaTeMaTHYeCKUX 3aad; NPUHUMAaTh LEeldb COBMECTHOW IESITEIbHOCTH,
IUIAaHUPOBAaTh ~ OPraHM3alMI0  COBMECTHOW  paboOThl, pacmpeneisiTb  BUIObl  padoT,
JIOTOBApUBATHCS, 0OCY)KIAaTh MPOIIECC U PE3YIbTAT padOTHI; 0000IaTh MHEHUS HECKOJIBKUX
JTIO/IEH

m y4acTBOBaTh B IpyNNoOBbIX (opmax padoTel (00CykaAeHHS, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBl U JIp.); BBINOJHATH CBOIO 4acTh pabOThl M KOOPAUHUPOBATH CBOM JAECUCTBUS C
JPYTMMHU 4YjieHaMH KOMaH/]Ibl;, OIICHHBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMH MPOAYKT IO
KpUTEpUsIM, cHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOIECHCTBHS.

3) YHuBepcallbHble peryisiTHUBHbIE IEMCTBHS OOeCneunBaOT (HOPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U )KM3HEHHBIX HaBBIKOB JTUYHOCTH.

Camoopranu3zanus:
m CaMOCTOSITEIbHO COCTaBJIATh IUIAH, aJlTOPUTM pPEIICHUs 3a/ayd (MJIM ero 4acTh), BHIOMpATh

croco6 pemieHus ¢ Y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM HH(OpMAIIH.

CaMOKOHTPOJIb:

m BJIAJIETh CIOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJIA TMpollecca W pe3yibTara penieHus
MaTeMaTUYeCKOH 3a1aumu;

m [IPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEIICHWU 3a7a4d, BHOCHTH
KOPPEKTHUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

m OIICHMBATh COOTBETCTBUE pe3yibTaTa JEATCIbHOCTH TOCTABJICHHOW 1M W YCIIOBHSM,
OOBSCHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHHs €M, HAaXOIWUTh OIIMUOKY, TaBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3VYJIbTATDBI

[Ipenmernsie pe3ynbTaThl ocBoeHus [Ipumepnoil pabodeil mporpaMmbl 10 MaTeMaTUKe
MIPEJICTaBJICHBI M0 rojiaM oOyueHHusl B CIEAYIONIMX pa3zenax MporpaMmbl B paMKax OTAEIbHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kiaccax — KypcoB «Anredpay,
«"eomeTrpus», «BeposiTHOCTb U CTATUCTUKAY.

Pa3BuTHe OrHMUECKUX MPEICTABICHUN W HABBIKOB JIOTHYECKOTO MBIIIICHHS OCYIIECTBIISACTCS Ha
MPOTSHKEHUU BCeX JIeT OOydeHHs B OCHOBHOM WIKOJIE B paMKax BCEX HA3BaHHBIX KypCOB.
[Ipenmomnaercsi, YTO BBITYCKHUK OCHOBHOW IIKOJBl CMOXET CTPOHUTHh BBICKa3bIBaHUS H
OTpUIIAaHUS BBICKA3bIBAaHHM, pPACMO3HABaThb MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, MPHUBOIUTDH
IIPUMEPBI U KOHTPIPUMEPHI, OBJIAACET NOHATUAMHU: ONPEICIECHUE, aKCUOMa, TeOpeMa, oKa3a-

TEJIbCTBO — M HAYYUTCS UCMOJb30BATh MX MPH BBHIOJHEHUN YU€OHBIX U BHEY4EOHBIX 3a/1au.
PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5—6 KIIACCBI

HEJIM N3YYEHNA YYEBHOI'O KYPCA

HpI/IOpI/ITeTHHMI/I OCIsIMHA 06y‘IeHI/I}I MaTeMaTHKe B 5—6 Ki1accax SBISIOTCS:
B [IPOJOJIZKCHHE (I)OpMHpOBaHI/IH OCHOBHBIX MAaTE€MaTHYECKHUX IIOHSTHM (‘-II/IC.IIO, BCINYHHA,
TCOMETPHUICCKAA (pI/Ipra), 06CCHC‘{I/IBaIOU_II/IX ONpECMCTBCHHOCTE W  TCPCIICKTHUBHOCTDH



MaTeMaTH4eCKOro 00pa3oBaHUs 00yJIarOIIUXCS;

m Pa3BUTHUE MHTCIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOYyUaromUXcs, MO3HABATEIbLHON
AKTUBHOCTH, UCCJICAOBATCIIbCKUX YMGHHﬁ, I/IHTepeca K I/I3yIICHI/IIO MaTEMATHUKU,

m 110/(Be/ICHUE OOYyYaroIuXCs Ha JOCTYIMHOM JUISi HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3H
MaTeMAaTHUKU U OKPYKAIOIIEr0 MHUPA;

m popmMupoBaHHe (PYHKIMOHAIBHOW MaTeMaTHMYeCKOH TI'PaMOTHOCTH: YMEHHS PacIO3HaBaTh
MaAaTEMATHUYCCKUC O6T)CKTI)I B peaﬂbHLIX JKNU3HCHHBIX CI/ITyaHI/IﬂX, HpI/IMCHﬂTI) OCBOCHHBIC
YMEHHUS Ul PELICHUS MPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATH IIOJIYYCHHBIE
pe3y.IH)TaTI)I 1 OLICHUBATh UX HA COOTBCTCTBUC HpaKTI/I‘{eCKOﬁ CI/ITyaHI/II/I.

OcCHOBHBIE JINHUU COJIEp’KaHUsl Kypca MaTeMaTuKu B 5—6 Kiaccax — apudmernyeckas u
reoMeTpHuuecKas, KOTOpbIe Pa3BUBAIOTCS MapajlielbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM KOHTAaKTE€ M B3aUMOJICHCTBUM.
Taxke B Kypce MPOUCXOAUT 3HAKOMCTBO € JIE€MEHTaMHU alreOpbl U OMUCATEIbHOW CTATUCTUKH.

N3ydenue apupmeTnueckoro Marepuaia HAUMHAETCSl CO CUCTEMAaTU3alluY U pa3BUTHS 3HAHUN
0 HATYpaJbHBIX YUCIJIAX, MOJYYEHHbIX B Ha4aJlbHOM 1Ikosie. [Ipu 3ToM coBepiIeHCTBOBaHUE BbI-
YUCIUTENbHON TEXHUKM U (OPMHUpPOBAHHE HOBBIX TEOPETUYECKMX 3HAHUM coueTaeTcss C
Pa3BUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B YaCTHOCTH C OOY4YEHHEM MPOCTEUIINM HpuéMam
MPUKUIKA U OLIEHKU PE3yJIbTaTOB BhIYUCIEHUN. 3yueHne HaTypaabHBIX Yncel NPoA0KaeTCs B
6 KJ1acce 3HaKOMCTBOM C HAYaJIbHBIMU MOHSITUSIMU TEOPUU JETUMOCTH.

Jpyroit kpymHbIii OJOK B colep)KaHWU apuMeTHyecKkoil JWHMU — 3To ApoOu. Hauano
M3Y4YeHUS OOBIKHOBEHHBIX M JIECATUYHBIX Jpo0eil oTHeceHo K 5 kiaccy. DTO MepBbIi 3Tam B
OCBOEHUHU ApoOel, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH WJESIMH, MOHSATUSMHU TEMBI.
[Ipu sTOM paccMoTpeHue OOBIKHOBEHHBIX APOOEH B MOJTHOM 0O0BEMENpPENUIECTBYET M3YUEHUIO
JECSITUYHBIX APOOEH, YTO 11eIeCO00pa3HO € TOUKH 3PEHUS JIOTUKH M3JI0KEHHS YUCIOBON JTMHUM,
KOI/Ia MpaBuja ACUCTBUM C JAECATUYHBIMHM JAPOOSMU MOXKHO OOOCHOBATh YK€ HM3BECTHBIMU
QITOPUTMaMH  BBINIOJHEHUS JACHCTBUM € OOBIKHOBEHHBIMM JpoOsSMH. 3HAKOMCTBO C
NECATUYHBIMU JIpOOSIMA  pPAcIIMPUT BO3MOXKHOCTU [UId IOHMMaHHUS OOydarouMMHcs IpH-
KJIQJIHOTO NMPUMEHEHHsI HOBOW 3alMCH IIPU U3Yy4EHUH APYrHX MPEAMETOB U MPHU MPAKTHUYECKOM
ucroap3oBanud. K 6 Kiaccy OTHECEH BTOpOM ASTal B WM3YyYEHUU NOPOOEH, T/Ie MPOUCXOIUT
COBEpILIEHCTBOBAHNE HAaBBIKOB CpPaBHEHMsS U IpeoOpa3zoBaHMs ApoO€il, OCBOCHHE HOBBIX
BBIUMCIIUTENIBHBIX JITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHHWM, B TOM YHCIE 3HAYCHUI
BBIpAXXEHUH, COAEPIKAINX U OOBIKHOBEHHBIE, U JIECATUYHBIE JPOOU, YCTAHOBJICHHUE CBA3EH MEX-
Iy HUMH, pacCMOTpEHHE IPUEMOB pElIeHus 3a7a4y Ha aApobu. B Hauane 6 kiacca IpOMCXOIUT
3HAaKOMCTBO C ITOHSTHEM IPOLEHTA.

OCOOEHHOCTBIO M3Y4YEHUS IOJIOKUTENBHBIX U OTPULATENbHBIX YHCEIl SIBJISETCS TO, YTO OHM
TaKXKe MOTYT pacCMaTpUBaThbCcsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3y4eHHUs TEMBI
«[lonoxxuTenpHble U OTPULIATENIbHBIE YKCIIa» Bblaensercs noarema «llensle yncna», B paMKax
KOTOpPOH 3HAaKOMCTBO C OTPULATEIbHBIMM YHCIAMU M JEHCTBUAMM C IOJIOKUTEIBHBIMU U
OTPHLIATENIbHBIMU YUCIAMH IPOUCXOJUT Ha OCHOBE COAEPIKATEILHOIO MOAX01a. JTO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE IT03HAKOMHUTH YYALIUXCsl IPAKTUYECKH CO BCEMH OCHOBHBIMM MOHATHIMU
TE€Mbl, B TOM YHCJIE€ M C IpaBUJIaMH 3HAKOB IPU BBINOJHEHUM apuU(METHUECKHX JEHCTBUM.
W3yueHune panuoHaJIbHBIX YHUCEN HAa 3TOM HE 3aKOHUYUTCs, a OyneT NpOJOJDKEHO B Kypce
anreOpbl 7 Kjiacca, 4TO CTAHET CJEIYIOLIUM IPOXOJIOM BCEX NMPUHIMIIHAIBHBIX BOIPOCOB, TEM
caMbIM pazJielieHue TPYIAHOCTeH obieryaer BOCIPHUATHE MaTepuala, a paclpelielieHHe BO
BPEMEHHU CIOCOOCTBYET NPOYHOCTH NPUOOPETAEMbIX HABBIKOB.

ITpu 0OGydeHun peneHnIo TEKCTOBBIX 33/1a4 B 5—6 Ki1accax UCIONB3YIOTCS apupMeTHuIecKre
npuémsl perieHus. TekcToBbIe 3a/1auu, peniaeMble pu oTpabOTKe BBIYMCIUTEIbHBIX HAaBBIKOB B
5—o6 KJlaccax, pacCMaTpUBAaIOTCA 3aJa4yyl CIEIYIOIIMX BHJOB: 3a/la4d Ha JABW)KCHHE, HA YacTH,
Ha TOKYNKH, Ha pabOTy U NMPOU3BOAUTENBLHOCTh, HAa MPOLIEHTHI, HA OTHOLIECHHUS U MPOIMOPIUH.
Kpome Toro, oOyuaromuecst 3HaKOMSATCA ¢ MpUEMaMH pelIeHUs 3a7ady nepedopoM BO3MOXKHBIX
BapMaHTOB, yuyaTcsd paboTaTh C HH(pOpPMalMeH, NpeACTaBIeHHOW B ¢dopme Tabaul WM
qyarpamm.

B paboueit nporpamme mpeaycMOTpeHo (GOPMHUPOBAHUE MPOIEIEBTUUECKUX aNredpanyecKux



IpeAcTaBlIeHU. bykBa Kak CHMBOJI HEKOTOPOI'O 4YMCJIA B 3aBUCUMOCTH OT MAaTEMaTUYECKOIO
KOHTEKCTa BBOJUTCS MTOCTENEHHO. byKBEeHHAasi CUMBOJIMKA IIUPOKO HUCIIOIB3YETCS MPEKIE BCErO
IUIsL 3aliCH OOUIMX YTBEPXKICHUN W TPEIUIOKEeHUH, (GOpMyl, B YACTHOCTH JJISI BBIUYMCIICHUS
F€OMETPUYECKHUX BEIIMYUH, B KAYECTBE «3aMECTUTEIIS» YNCIIA.

B kypce «Matematukm» 5—6 Ki1accoB IpeACTaBiICHA HAIJIsAHAs F€OMETpPHsl, HallpaBJICHHAs
Ha pa3BUTHE OOPA3HOTO MBINUICHHUS, MPOCTPAHCTBEHHOTO BOOOpa)KEHUS, W300pa3sUTEIHHBIX
YMEHHUM. DTO Ba)KHBIM 3Tall B U3yYEHUHU T'€OMETPUU, KOTOPHIH OCYIIECTBIISETCS HA HarjsaHO-
MPAKTUYECKOM YPOBHE, OIIMPACTCS HA HATJIATHO-00pa3HOE MBIIUIEHUE 00yJaronuxcs. bopmast
pOJIb OTBOJIUTCS IPAKTHYECKOW JEATEIBHOCTH, OIBITY, OSKCIEPUMEHTY, MOJIEIMPOBAHMIO.
OOyuarommecs: 3HAKOMATCSI ¢ TEOMETPHUYECKIMH (PUTypaMH Ha TUIOCKOCTH U B IPOCTPAHCTBE, C
UX TPOCTEUITNMH KOH(PHUTYypalusMH, ydaTcss M300pakaTh UX Ha HEIMHOBAHHOM M KIETYATON
Oymare, paccMaTpHBAIOT WX TPOCTCHININE CBOWCTBA. B Tpoliecce W3ydeHUs HArIsaHON
TreOMETPHUH 3HaHUS, MOJTy4YEeHHbIE 00yJaroIIMMUC B HA4aJbHOM IIKOJE, CHCTEMaTU3UPYIOTCS U
PaCHIMPSIFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEGHOM ITJIAHE

CornacHo ywyeOHOMYy IUIaHy B 5—6 KiaccaX U3ydaeTcsi MHTETPUPOBAHHBIM IpeaMeT
«MaremaTHKa», KOTOPBIA BKIIIOYaeT apu(METHUYECKU MaTepuana U HarjsgHyl0 T€OMEeTpHuIo, a
TaK)Ke MPOINEeAeBTUUECKUE CBEICHHUS M3 alreOphl, AJIEMEHTHI JOTMKM U Hayala OmNucaTelbHOMN
CTaTUCTUKH.

VY4eOHBIN MIaH Ha U3ydeHHE MaTeMaTHKU B 5—O6 Kiaccax OTBOJUT HE MeHee 5 yueOHBIX
YacoB B HEJCIIO B TEUCHHUE KaXOT0 roja o0y4ueHus, Bcero He MmeHee 340 yaeOHBIX 4acoB.

COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYYEHUM )
5 KJjacc

HarypanbHble uncna u Hyab

HarypansHoe uncno. Psn marypanenbix uucen. Yucno 0. M3o0paxenue HaTypaIbHBIX YnCel
TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM) TIPSIMOMA.

[To3unmoHHasi cucrema cyuciaeHus. PuMckas HyMmepanusi Kak MpUMEP HEMO3UIIMOHHON
CUCTEeMBbI cuucieHus. [lecaTuunas cuctema CUuCiIeHus.

CpaBHeHHE HaTypaJbHBIX YHCEN, CpaBHEHHE HATypalbHbIX uucen ¢ HynéM. CrnocoOsl
cpaBHeHUs. OKpyIJIeHHE HATypallbHbIX YHCET.

CrnosxeHre HaTypaJbHBIX YHMCEI; CBOMCTBO HYJS IpU CIOKEHUU. BrluntaHue xak JeicTBue,
oOpaTHOE CIIO)KEHHMIO. YMHOKEHHE HATYpaJbHBIX YHCEN; CBOICTBA HYN W EAUHMIIBI IPU
yMHOXeHUU. Jlenenne kak aeicTBue, 0OpaTHOE YMHOXKEHHIO. KOMIIOHEHTHI ACHCTBH, CBA3b
Mexay HumH. lIpoBepka pesynabTara apudmernyeckoro aevictBus. llepemecturenbHoe u
coueTaTeslbHOE CBOWCTBA (3aKOHBI) CIOKEHHSI M YMHOXKEHHS, PACIpeleIUTeIbHOE CBOWCTBO
(3aKOH) YMHO>KEHHUSI.

Hcnonb3oBanue OykB uis 00O3HAUEHHUS HEM3BECTHOIO KOMIIOHEHTAa W 3alllCH CBOWCTB
apudmeTuyecKkux IeicTBHil.

JlenuTenu M KpaTHbIE YHUCIA, pa3joKEHHE HAa MHOXUTENH. [IpocThie W COCTaBHBIE YHUCIA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JlenieHue ¢ OCTaTKOM.

CreneHs ¢ HaTypalIbHBIM MOKa3aTeNeM. 3alKCh YKCIa B BUAEC CYMMbI Pa3psIHBIX ClIaraeMbIX.

UucnoBoe BhIpakeHUe. Boruncienne 3HaueHni YUCIOBBIX BBIPAXKEHUI; MOPSIIOK BBHITIOTHEHHS
neiictBuil. VMcnonb30BaHMe IPU BBIYMCICHUSX MEPEMECTUTEIBLHOTO U COYETATENbHOTO CBOMCTB
(3aKOHOB) CJIOXEHUS M YMHOXKEHUS, pACIIPEIEIUTEIHHOTO CBOMCTBA YMHOKEHUSI.

Hpodu
[IpencraBnenne o ApoOM Kak crocoOe 3amucH 4YacTh BeMYMHBI. OOBIKHOBEHHBIC JPOOH.

[IpaBunbHBIE U HETIpaBUIbHBIE ApoOH. CMelaHHas poOb; MpecTaBIeHne CMEIaHHON Jpodu B
BUJIE HENpPAaBUJIBHOM JApOOM M BbIAEICHUE ILIEJIOW YacTW YWClIa W3 HENpPaBUJIBHOM JIpoOu.
N3o6paxenue qpobdeit ToukamMu Ha yuciioBoi npsimoil. OcHOBHOE cBOHCTBO ApoOu. CokpalieHue
npo6eii. [IpuBenenue qpodu Kk HOBoMy 3HaMeHaTento. CpaBHeHHE TpoOeit.



Crnoxenue U BeIYuTaHue ApoOeil. YMHOXKEeHUE U JiefieHrne Jpooeit; B3auMHO-00paTHbIe APoOH.
HaxoxaeHue 4acTu 1enoro U LeJoro 1o €ro YacTH.

Hecsituunast 3amuchk apoOeit. [IpeacraBineHue NecATUYHOH ApoOUM B BUAE OOBIKHOBEHHOM.
N300pakeHue NecATHYHBIX OpoOel TOUKaMu Ha 4YuCIIOBOW mMpsiMoi. CpaBHEHHE IECATUYHBIX
TIpOOeii.

Apudpmerrueckue IeHCTBHA ¢ ASCATHUHBIMU ApoOsiMu. OKpyTiIeHHe IeCITUIHBIX APOOEii.

Pemenne TeKCTOBBIX 3a71a9

Pemenune TekcTOBBIX 3amad apuMETHUYECKHM criocoOoMm. PermreHue mormyeckux 3ajad.
Pemrenne 3amau mepebopoM Bcex BO3ZMOXKHBIX BapuaHTOB. Vcnosib30BaHME NpH PEIICHUH 3a7a4
TaOJIUII ¥ CXEM.

Pemenne 3amau, comepkammx 3aBHCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BpEMs,
paccTosiHue; II€Ha, KOJIMYECTBO, CTOMMOCTb. EMMHMIBI M3MepeHus: macchl, 00bEMa, IIEHBI;
paccTosiHus, BpeMEHHU, CKOPOCTU. CBsi3b MEXKIY €AUHUIAMU WU3MEPEHHS KaXIOW BEITUYUHBI.
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenune JaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX TUAarpamMM.

Harnsanas reomerpus

Harnsanuele npencrabienus o ¢gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroa. IIpsMoil, ocTpslil, Tynoi U pa3BEPHYTHIN
YTJIBL.

JnuHa  oTpe3ka, METPUYECKME €AWHULBI JUIMHBL. J[TMHa  JOMaHOW, mNepuMeTp
MHOTOYroJibHUKA. MI3MepeHne 1 NoCTpoeHKe YIIIoB ¢ IOMOIIBIO TPaHCIOPTHUPA.

Harnsanuele npencraBienust o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; MPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O PaBEHCTBE QUryp.

N3o00paxkenue ¢uryp, B ToM uucie Ha kietyaToil Oymare. [locTtpoeHue xkoHpuUrypanuii us
YJacTel MpsIMON, OKPY)KHOCTH Ha HEJIMHOBAaHHOM M KieTyaToi Oymare. Mcnonp3oBaHne CBOMCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBApaTa.

[Inomanp NpsAMOYroibHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbBHUKOB, B TOM
yucie Guryp, n300paxEHHBIX HA KiIeT4aTol Oymare. EquHUITBI n3MEpeHus TUTOIIaIH.

Harnanuele  mpenctaBieHuss O MPOCTPAHCTBEHHBIX  (urypax:  mpsIMOYTOJIBHBIM
napajuienenunesn, Ky0, MHOrorpaHHukd. HM3o0pakeHHe MNpOCTEMIIUX MHOTOTPAHHHUKOB.
Pa3BépTku kyOa u mapamtenenuneaa. Coznanue Mojeiaeii MHOTOTpaHHUKOB (M3 Oymaru, mpoBoO-
JIOKH, TUIACTHIJIMHA U JIp.).

O6BEM MPAMOYToJIBLHOTO Mapajuienenuneaa, kyoa. Enunuie nusmepenus oonéma.

6 KJacc

HaTypanLHHe qucjia

ApI/I(bMeTI/ILIeCKI/Ie HeﬁCTBHH C MHOI'O3HAYHBIMH HATypaJIbHbBIMHU YHUCJIAMU. YucnaoBeie
BBIPpAKCHUS, IIOPAIOK HeﬁCTBHﬁ, HCIOJIBE30BaHHe CKOOOK. Mcroap3oBaHue IIpHU BBIYHUCICHHAX
HNEPEMECTUTCIIBHOT'O U COYCTATCIbHOT'O CBOMCTB CIIOKCHUS U YMHOKCHH, PACIIPCACTIUTCIIBHOTO
CBOICTBa YMHOKCHUH. OprTJ'IeHI/Ie HAaTypaJIbHBIX YHUCCIIL.

HGHI/ITGHI/I M KpPAaTHBIC YUCJIA, HanOOIBIINI O6H.[Hﬁ JACIIUTCIIb 1 HAMMCHBIICC 06]].[66 KpaTHOC.
HGHI/IMOCTL CYMMEI U ITIPOU3BECACHUA. [[eneHHe C OCTaTKOM.

Jpobu
OObIkHOBEHHAsi /poOb, OCHOBHOE CBOMCTBO Ipo0Ou, cokparieHue apooOeit. CpaBHeHUE H

yrnopsounuBaHue apobeil. Pemenue 3a1ay Ha HaXOXAEHUE YaCTH OT LIEJIOT0 U LEJNOTo MO €ro
yacTu. J[poOHOe umcio Kak pe3ynbTar JeneHus. llpeacraBieHue AecATHUHON IpoOu B BuUjE
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJICTABICHUS OOBIKHOBEHHOH JApoOM B BHUAE
necaTuuHoi. JlecsaTuynble ApoOH M MeTpuueckas cucremMa mep. Apudmerndyeckue IeMcTBUs U
YHCIIOBbIE BBIPAXKEHUSI C OOBIKHOBEHHBIMHU M JIECSITUYHBIMH JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHMH. Macmtad, mnpomnopuus. IIpumenenue
MIPONOPLIMI IPU PELLIEHUH 3a]au.

IlonsTe npoueHTa. BplunciaeHne NpoueHTa OT BEJIWYMHBI M BEIUYMHBI 110 €€ IMPOLEHTY.



BrIpakeHne NpOIEHTOB NECATUYHBIMHU JApoOsiMu. Pemienue 3amad Ha mpoueHThl. Bripaxenue
OTHOILEHHUS BEJINYUH B IIPOLICHTAX.

[TonoxxurenpHbIE U OTPULATEIBHBIEC YNCTIA

[TosoxuTenbHble W OTpULIATENIbHBIE Yncaa. Llenpie yncna. Moayne 4nciia, reoMeTpuyecKas
MHTEepHpeTanus Moy yucia. M3o0pakeHue ymcen Ha KOOPAMHATHOW mpsiMod. YwucioBbie
MIPOMEXKYTKH.

CpaBHenue uucen. Apudmernyeckue ACUCTBUSI C MOJOXKUTEIbHBIMU M OTPULIATEIbHBIMU
YUCJIAMM.

[IpssMoyronpHas cucremMa KOOPAMHAT Ha IIOCKOCTH. KOOpIMHATBI TOYKM Ha IIOCKOCTH,
abcmucca u opauHarta. [locTpoenune Touek u GuUryp Ha KOOPANHATHOH IIIOCKOCTH.

bykBeHHBIE BBIPAKEHHUS

[Ipumenenne OykB Ui 3allUCHM MaT€MaTUYECKUX BbIpaXeHU W mnpemioxeHuil. CBoiicTBa
apudmeTnyeckux AeWcTBUNA. BykBeHHBIE BBIpaXKEHHS M YHCIOBBIE TOJICTAaHOBKU. BykBeHHBIE
paBEHCTBA, HAaXOXJEHUWE HEU3BECTHOTO KOMIIOHEHTa. Dopmynbl; (Gopmyssl mepumerpa u
IUIOLIA/IM MPSIMOYTOJIbHUKA, KBajJpaTa, 00bEMa napaienenumnesa u Kyoa.

Pemrenue TeKkCcTOBEBIX 3a1a4

Pemenne TeKCTOBBIX 3amady apu(METHUUECKHM CIocoOoM. PerieHue JIOrHYecKuX 3ajaad.
Pemrenue 3agau mepe6opoM BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3amad, coaepkanmx 3aBHCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCThH, BpEMs,
paccTosiHue; 1eHa, KOJHWYECTBO, CTOMMOCTH; MPOHM3BOIAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI.
EnuHunel u3mMepeHusi: Macchl, CTOUMOCTH; PacCTOSIHUSI, BPEMEHH, CKOpOCTU. CBS3b MEXIY
€IMHULIAMHU U3MEPEHUS KaKI0M BEJTMYHMHBI.

Pemenue 3amad, CBSI3aHHBIX ¢ OTHOIIEHUEM, MPOMOPIUOHATBLHOCTHIO BEJIMYHMH, MPOLIEHTAMU;
pereHne OCHOBHBIX 3a71a4 Ha IPOOH U TIPOTICHTHI.

OlneHKa ¥ IPUKKUIKA, OKPYTJIIEHUE pe3yJibTaTa.

CocraBrieHre OyKBEHHBIX BBIPAKEHUH IO YCIOBHIO 33/1a4H.

[IpencraBneHne qaHHBIX C TOMOIILIO TAOMUIT M quarpamm. Ctoa0vareie 1uarpaMMbl: YTEHUE
U nocTpoeHue. UTeHrne KpyroBbix AHarpamm.

Harnsannas reomerpus

Harnsanueie npencrabienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4, yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacronokeHue JABYX MPSAMBIX Ha IUIOCKOCTH, MapajlielbHbIe —IpSMBIE,
MepIeHIUKYIApHbIE MpsiMble. 3MepeHue paccTosHU: MEXAy JBYMS TOYKAMH, OT TOYKU IO
MPsIMOIA; JUIMHA MapLIpyTa Ha KBaJIpaTHOU CETKe.

W3mepenue u MNOCTpOECHHE YIJIOB C MOMOUIbIO TpaHCHOPTUpPA. Buabsl TpeyroibHUKOB:
OCTPOYTOJIbHBIA, TMPSMOYTOJbHBIM, TYMOYrOJIbHBIM, pPaBHOOCIPEHHBIH, PABHOCTOPOHHUH.
UeTbIpEXYroJbHUK, MPUMEPHI YETHIPEXYTOIbHUKOB. [IpsAIMOyroibHUK, KBaapaT: UCIOIb30BAHUE
CBOICTB CTOpOH, yIJIOB, Auaronaneil. 3o0paxeHne reoMeTpuueckux (GUryp Ha HEJIMHOBAHHOM
Oymare ¢ HCIOJb30BaHHEM ILHMPKYIS, JTUHEHKH, yrojlbHUKA, TpaHcmoptupa. [locTtpoeHus Ha
KJIeT4aToil Oymare.

[Tepumerp MHOTOyronpHuka. [loHsTHE MIOmIAIM (GUTYpPHI; €AMHUIBI U3MEPEHUS ILIOMIAIN.
[Ipubmmk€énHoe wu3MepeHue IUoOmanu Quryp, B TOM 4YHCI€ Ha KBaJpaTHON CeTKe.
[TpubmmkEHHOE N3MEpEeHUe JIIMHBI OKPYXHOCTH, TUIOIIAIU KpYyTa.

CummeTpus: IeHTpajibHas, OceBas U 3epKajibHasi cuMMeTpuu. IlocTpoeHne cuMMeTpUYHbIX
¢buryp.

Harnsanelie npeacraBieHus o MPOCTPAHCTBEHHBIX (DUTypax: mapajuiesnenumnes, Kyo, npusma,
nupaMuza, KOHyc, UIMHAP, map u chepa. M3o0paxkeHne npocTpaHcTBEHHBIX GuUryp. Ilpumepst
pa3BEPTOK MHOIOIPAHHUKOB, WINH/PA U KOHyca. Co3gaHne MOAEIEN IPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, NpoBOJIOKH, MJIACTUIMHA U JIp.).

[Tonsitue 06bEMa; equHULIBI H3MepeHHus 00bEMa. OOBbEM NPAMOYTOIBHOTO MapajlieNenuIesa,
KyOa.



IIJTAHVUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHMS ITPUMEPHOM PABOUEN
[TPOT'PAMMBI KYPCA (ITIO TOAAM OBYYEHUA)

OcBoenue yuebHOTO Kypca «MaTtemaTtuka» B 5—6 Kjaccax OCHOBHOM HIKOJIBI JIOJKHO
o0ecrieynBaTh JOCTIDKEHHE CIEAYIONIMX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB:

5 KJacc
Yucna v BIYUCIECHUS

m [loHumars ¥ NpaBUIBHO YNOTPEOJSATH TEPMUHBI, CBSI3aHHBIE C HATypPaJIbHBIMU YHUCIIAMU,
OOBIKHOBEHHBIMH H ACCATUIHBIMU APOOSMHU.

m CpaBHUBATh U YNOPSAJAOYUBATH HATYpaJbHbIE UHWCIA, CPAaBHUBATh B IMPOCTEHIIMX CIIydasX
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

m COOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIOBOI) NPSIMON ¢ COOTBETCTBYIOILUM €M YMCIIOM U
n300pakaTh HATYpaJbHBIC YMCIIa TOYKAMH Ha KOOPIMHATHOW (YHMCIIOBOM) MPSMOH.

m BoimosHATe apudmeTnueckue JEHCTBUS C HATypalbHBIMU UYHCIAMH, C OOBIKHOBEHHBIMU
IpoOsIMHU B MPOCTEUIINX CITydasiX.

m BEINOJHATE NpOBEPKY, NPUKHUIKY pe3ybTaTa BHIYMCICHUH.

m OKpyIJsITh HaTypalbHbIE YHCTIA.

Pemrenue TeKCTOBEBIX 3a7a4

m Pemate TekcToBBIE 3amauM apUPMETHUECKUM CIIOCOOOM U C TMOMOIIBI0O OPraHM30BAHHOTO
KOHEUYHOTO Tepedopa BCeX BO3MOKHBIX BAPHAHTOB.

m PemaTe 3amauun, coaepikaiye 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIWYMHBI: CKOPOCTh, BpEM,
paccTosiHuE; 1IeHa, KOJTMYECTBO, CTOMMOCTb.

m Vcronp30BaTh KpaTKue 3aMucH, CXeMbI, TAOIHITbI, 0003HAUYCHHUSI IPU PEIICHHUH 3a7ad.

m [l0/1b30BaThCI OCHOBHBIMH €AWMHUIIAMH HM3MEPEHHUS: IIEHBI, MACChl, PAcCCTOSIHUS, BPEMEHH,
CKOpPOCTH; BbIpaXaTh OJHU €AUHUILIBI BEJIMYUHBI UEPE3 IPYTHE.

m M3BNekarp, aHanM3UpOBaTh, OILCHWBATh HMH(POPMAIIUIO, TPEICTABICHHYIO B Tabmuile, Ha
CTOJIOYATON UarpamMme, HHTEPIPETUPOBATE IPEICTABIICHHBIE JaHHBIC, NCIIOIh30BaTh JTAHHBIE
MpY PELICHUM 3a]1a4.

Harnsannas reomerpus

m [lonp30BaThCsi TEOMETPUYECKUMHU TOHATHUSMU: TOYKa, TMpsAMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

m [[puBoUTE TpHUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpPa, HMEIMUX (GOopMy H3yUEeHHBIX
reomeTpuueckux ¢uryp. Mcmonap3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJlaMHU: BEPIIMHA
CTOpOHA; C MHOTOYTOJbHHUKAMU: YyroJi, BEpIIMHA, CTOPOHA, NHWAaTrOHAab;, C OKPYKHOCTBHIO:
paauyc, TuaMeTp, IeHTp.

m M300paxaTs M3y4eHHBIC reOMeTpUYeCKrue (PUTyphl HA HETMHOBAHHOW M KJIETYATOW Oymare c
TTOMOIIIBIO ITUPKYJIS U TUHEHKH.

m HaxoauTth IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM MU3MEPEHUEM C TIOMOIIBIO JTUHEHKH, CTPOUTH
OTPE3KH 3aIaHHOM JUTHHBI; CTPOUTHh OKPYKHOCTb 33JIaHHOTO pajunyca.

m Vcrnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajpaTa IJIA MX IMOCTPOCHUS,
BBIYUCIICHUS TUTOIIAIN U IEpUMETpa.

m BeruncisaTe nmepuMerp W IUIOMAAL KBaapara, MPsIMOYTOJIbHHKA, (DUTYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM uncie Guryp, n300paxEHHbBIX Ha KJIeT4yaTol Oymare.

m [lop30BaThCsI OCHOBHBIMH METPUYECKUMHU CIAMHHMIIAMH HM3MEPEHUs JUIMHBI, ITUIOMIAIH;
BBIPAXKaTh OJTHU €IMHUIIBI BETUYUHBI Uepe3 Apyrue.

m Pacno3naBate mapasuienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO IpaHb,
M3MepeHus; HaXOAUTh U3MEPEHUS Mapaienenumnesa, Kyoa.

m Boruncnate 00béM KyOa, mapajienenunena MO 3aJaHHBIM H3MEPEHHSM, MOJb30BaThCS
eAMHUIIAMU U3MEPEHUS 00BhEMA.

m Pemate HecnoOKHBIE 3a7aud HAa HM3MEPEHHE TEOMETPHUYECKHX BEJMYUH B IIPAKTHYCCKUX
CUTYaLHSIX.

6 KJacc

Yucaa ¥ BEIYUCICHUS

m 3HaTb U NOHUMATH TCPMHHDBI, CBA3aHHBIC C PA3JIMYHBIMHU BUIAAMU YHUCCII U crioco0aMu MX
3aIlMCH, ICPEXOAUTH (eCJ'II/I 9TO BO3MO)KHO) OT OJJHOH (l)OpMH 3allMCHu 4YucCJjia K ,I[pyTOﬁ.

] CpaBHI/IBaTL U YyInopsaao4dnBaTb LEJIbIC YHCIIA, OOBIKHOBEHHBIC U JACCATUYHBIC I[pO6I/I,
CpaBHHUBATBL YUCJIa OJHOT'O U PA3HBIX 3HAKOB.

| BLIHOJ'IHHTL, coucTad YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, apI/I(I)MCTI/I‘-ICCKI/IC JEUCTBUSA C
HaTypaJlbHbIMHU W 1[OCJIbBIMHU YHCJIIAMHU, OOBIKHOBEHHBIMU U ACCATUYHBIMHA IIp0651MI/I,



IIOJIOKUTEIILHBIMU U OTPULATENbHBIMY YACIAMHU.
BeluncisaTe 3Ha4EHUS YHUCIIOBBIX BBIPAKCHWM, BBINIOJIHATH IIPUKHUIKY W OLICHKY pE3yJbTara
BBIUMCIICHUH; BBINIOJNHATH IPEOOpa30BaHUsA YHCIOBBIX BBIPAKEHHH Ha OCHOBE CBOWCTB
apudmeTHuecKux IeHCTBUH.

CoOTHOCUTH TOUKY Ha KOOPIMHATHOW MPSIMOM C COOTBETCTBYIOIIIUM €i YMCIIOM M M300pakaTh
YHUCJIa TOYKAMU Ha KOOPAVMHATHOU NPSAMOM, HAXOUTh MOYJIb YUCJIA.

COOTHOCUTH TOYKM B HIPSIMOYIOJIbHOM CHCTEME KOOPJIMHAT C KOOpJAMHATaMH 3TOH TOYKH.
OKpyrJIATh LieJble YhCia U IECATUUHbIE IPpOOH, HAXOUTh MPUOIIMKEHUS YUCETL.

UucnoBbie 1 OYKBEHHBIE BBIPAKECHUS

[lonumate U ymnoTpedNATh TEPMHUHBI, CBSI3aHHBIC C 3alUCHI0 CTETNCHU 4YHUCIA, HAXOIUTh
KBaJpaT U KyO 4KCIia, BBIYUCIIATH 3HAUYEHUSI YUCIIOBBIX BBIPAKEHUHN, COIEPKAIINX CTEICHHU.
[Tonp30BaThCcsi MpHU3HAKaMU JCIUMOCTH, pacKiaiblBaTh HATypaJibHbIE YHCIa Ha IPOCTHIC
MHOKHTEIIH.

[Tonb3oBarbest MacITabOM, COCTABIIATH IPONOPLUKN U OTHOILIICHHUS.

Hcnonws3oBath OykBbI 1711 0003HAUYEHMs] YMCE TMPHU 3alUCH MATEeMaTHYECKUX BBIPAKCHUH,
COCTaBJISITh OYKBEHHBIE BBIPAKEHUS U (POPMYIIBI, HAXOAUTH 3HaUEHUS OYKBEHHBIX BBIPAYKECHUIH,
OCYIIECTBIISII HEOOXOIUMBIE MOJICTAHOBKH U MpeoOpa3oBaHUsl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemnrenue TeKCTOBEIX 3a/1a4

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U APU(DMETHIECKUM CTIOCOOOM.

Pemrate 3amaum, cBsi3aHHBIE C OTHOIIEHUEM, IMPOTIOPIIMOHATHHOCTHIO BEJTUYHH, MPOIICHTAMH;
peraTh Tpu OCHOBHBIE 3a7a4d Ha IPOOU M TIPOIICHTHI.

Pemate 3amaum, copeprkaiiue 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEJHYHUHBI: CKOPOCTH, BpEMS,
paccTosiHue, 1eHa, KOJWYECTBO, CTOMMOCTH; MPOU3BOAUTEIBHOCTh, BpeMs, 00bEMa padoTHI,
WCTIONB3Ys apu(MeTUUeCKHe JACUCTBHUS, OIEHKY, MPUKHUIKY;, T0JB30BATHCI EAMHUIIAMU
W3MEPEHUS COOTBETCTBYIONTUX BETHYHH.

CocraBnaTh OyKBEHHBIE BRIPAKECHHS 110 YCIOBHIO 3a1a9H.

N3Bnekaty mH(pOpMaIui, MpeACTaBICHHYIO B TaONWIAX, HA JMHEWHOW, CTOIOYATON WU
KpYroBO# nuarpaMMax, MHTEPIpPETUPOBATh MpeICTaBICHHbIE JaHHbIE; UCIOJIb30BaTh JaHHbBIE
MIPU peIIeHUH 3a/au.

[IpeacraBnsaTs nHOOPMAITHIO C TTOMOIIBIO TAOIHUIL, IMHEWHON U CTOJIOYATON TUATPAMM.

Harnsannas reomerpus

[IpuBoauTe mnpuMeEpbl OOBEKTOB OKPYXKAIOUIETO MHUpPA, HMEIIMUX (OpMY H3YYEHHBIX
TreOMETPUUECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PABHBIX U CUMMETPUYHBIX
¢buryp.

N300paxkaTh ¢ TOMOIIBIO IIUPKYIIS, TUHEHKH, TPAHCIOPTUPA HA HEJIMHOBAHHON M KJIeT4aToOM
Oymare HM3ydeHHbIE IUIOCKME reoMeTrpuueckre Gurypsl U KOHGUTYypaluu, CHUMMETPUYHBIC
(burypsl.

[Tonb30BaThcsi TEOMETPUYECKUMU MOHITHSIMHU: PAaBEHCTBO (PUTYp CUMMETPHUM HCHOIb30BaTh
TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPUH, LIEHTP CUMMETPHUHU.

HaxonuTth BeIMYMHBI YTJIOB U3MEPEHUEM C OMOULIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJINYUHBI, I0JIb30BATHCS PU PEIICHUH 337a4 IPaJlyCHOM MEPOU yrioB; pacCliO3HAaBATh HA Yep-
TE¥Kax OCTPBIH, NPAMOU, Pa3BEPHYTHIN U TYNOU YIJIbI.

Bbluucnsate [OIuMHY JIOMaHOW, NEPUMETP MHOTOYrOJIbHMKA, MOJb30BaThCA €AUHUIIAMU
M3MEPEHUS JUIMHBI, BBIPAaXKaTh OJHU €IMHULIBI U3BMEPEHHUS ITTUHBI Yepe3 Ipyrue.

Haxonutb, ucnosb3ys 4epTEéXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS TOYKAMH, OT
TOYKH JI0 NIPSMOU, JJIMHY ITYTU Ha KBAJPAaTHOM CETKE.

Boruncnsate miomans GUryp, COCTaBI€HHBIX U3 MPSMOYTOJbHUKOB, HCIOJIB30BaTh pa3oueHue
Ha MPSAMOYTOJILHUKH, HA paBHbIE (PUTYpHI, JOCTPaUBAHUE 10 MPSIMOYTOJIbHUKA; MOJIb30BAThCA
OCHOBHBIMHM E€AVMHUIAMH W3MEPEHUs IUIOIIAAM; BbIpakaTb OJHHM E€IUHUIBI W3MEpPEHUs
IUIOLIAJU YEPE3 APYTHUeE.

PacrioznaBaTth Ha MOJAENSX U HM300pPaKEHUAX MUPAMHIY, KOHYC, IHIWHIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

m M300pakaTh Ha Ki1eT4aToi Oymare npsMOYroJIbHBINA Napaiesenunent.
m Beruucnate 00BbEM NpsMOYrojbHOTO Napaijenenunena, Kyda, MOJb30BaTbcs OCHOBHBIMHU

€IMHULIAMU U3MEPEHHS 00bEMa; BEIPAXKATh OJTHU €IWHUIIBI U3MEPEHUs 00BhEMA uepe3 Apyrue.
Pemrate HecnoxkHbIE 33/1a4M HA HAXO0XKACHUE T€OMETPUUECKUX BEJIMUYHMH B MPAKTUUECKUX

CUTYyalluiX.



TEMATHUYECKOE IINTAHUPOBAHUWE YYEBHOI'O
KYPCA (ITO TOAAM OBYUYEHUSI) S knacc (He meHee

170 gac.)

Ha3Banue pa3aena
(TeMBI) Kypca
(4uci0 4acoB)

OcHoBHOE€ CoacpiKaHue

OcHoOBHbBIE BH/IBI 1eSITeJIbHOCTH oﬁyqamumxca

HartypaabHble
yucaa. JleiictBus
c
HATYPaJbHBIMH
yucaamu (43 4)

€CITUYHAS CHCTEMa CUHCIICHUS.
sI7l HATYPAJIbHBIX YHCE].
Hatypaneueii psag. Yucio 0.
HatypanbpHbIe YnCiIa Ha KOOP-
nuHaTHoOM npsiMor. CpaBHEHUE,
OKPYIJICHHE HATYpaIbHBIX YHCEIL.

ApudmMeTnueckue JEHCTBUS C
HaTypaJIbHBIMH ynciiamu. CBOM-
CTBa HYJIS IPU CIIOKEHUH U
YMHOKEHHHU, CBOMCTBA €IUHUIILI
npu yMHOKeHuH. IlepemecTn-
TCILHOE U COUCTATEIIFHOE CBOM-
CTBA CI0KEHUS U YMHOKEHHUS,
pacrpeneInTeIbHOE CBOMCTBO
YMHOKCHHUSI.

JleanTeny u KpaTHBIE UHCIIa, pas-
JTOKEHHUE YKCiia Ha MHOYKUTEIH.
Jlenenme ¢ ocratkom. IIpocTeie 1
cocTaBHbIe yncia. [Ipu3Haku ne-
nmuMocTH Ha 2, 5, 10, 3, 9.

CTeneHb ¢ HaTypaJlbHBIM MOKa-
3aTeeM.

UTAaTh, 3aIUCLIBATh, CDABHUBATh HaTYypaJbHEIC
qyciia; mpeajiaratb M 00Cy:KIaTh CIOCO0bI
TIOPSIOYMBAHKS YHCE]L.
300pakaTh KOOPJUHATHYIO IIPSIMYIO, 0TMEYaTh
qrCcjia TOYKaMH Ha KOOPAUHATHOM IIPSIMOM,
HAX0JAUTh KOOPJIHHATHI TOUKHU.
HccienoBaTh CBOMCTBA HATYPAILHOTO PAIA, YHUCENI
0 v 1 Ipu CIOKEHUH U YMHOKECHUU.
M cnojb30BaTh NPaBUJI0 OKPYIJICHHUS
HATypaJbHBIX YHCEII.
BoInoHATL apu(pMeTHIECKHE TeHCTBUA C
HATYpaJIbHEIMH YUCJIAMHY, BBIYMCJASTH 3HAUCHUS
YHCIIOBEIX BBIPAXKCHUM CO CKOOKaMU U 0€3 CKOOOK.
3anuchbIBaTh NIPOU3BEICHUE B BUJIE CTCIICHU,
YUTATh CTCIICHH, HCNMOJb30BATh TEPMHUHOJIOTHIO
(ocHOBaHHME, IOKA3aTENh), BHIYMCJIAATH 3HAYEHUS
crereHel. BuIOJHATL NPUKUAKY M OLEHKY
3HAYCHHMI YHCJIOBBLIX BRIPAXKCHUM, MPpeaaaraTb
NMPUMEHSITH NPUEMBI MPOBEPKH BLIYHCIICHHI.
M cnmojb30BaTh NPH BHIYUCIEHUSIX
[MepeMeCTUTEIIBHOE U COUeTaTeIbHOE CBOMCTBA
CITOKCHHUS M YMHOKCHUS, PACIIPEIACIUTEIHHOE
CBOMCTBO YMHOKEHUS; (DOPMYJIHPOBATD U
NPUMEHATH NPaBUJIA IPe0OPa30BaHUI YHUCIOBBIX
BBIPA)KEHMI HA OCHOBE CBOMCTB apH(PMETHUECKHX

Harasignas reo-
MeTpus. JIunun
HA IUIOCKOCTH
(12 )

Touka, mpsiMasi, OTPE30K, JIy4.
Jlomanas. sMepeHre qIMHBI
0Tpe3Ka, METPUUECKHE SIUHUIILI
m3MepeHust IHHBL. OKPYKHOCTDb B
KpYT.

IIpaxTrueckas padora «Iloctpo-
€HUE Y30pa U3 OKPYKHOCTEN».
Vroi. IlpsMoii, OCTpBIH, TYIION U
pa3BEpHYTHIN yribl. M3MepeHne
VTJIOB.

[IpaxTrueckas padora «Iloctpo-
€HUE yTJIOBY

Pacno3HaBaTh Ha yepTekax, pUCYHKaX,
ONUChIBATD, HCIIOIL3YS TEPMHHOJIOTHIO, 1
M300pPaKaTh C IIOMOIIBIO YSPTEKHBIX
WHCTPYMEHTOB: TOUKY, IIPSIMYIO, OTPE30K, Iy,
0J1, IOMaHYIO, OKPY>KHOCTb.
aCNo3HABAaTh, NIPUBOJAUTH NPUMEPLI 00HLEKTOB
peaIbHOr0 MHPa, UMEIOIMX (OPMY U3 YUEHHBIX
(buryp, OeHUBATh UX JUHEHHBIE pa3MEPHI.
Hcnoan3oBaTh TMHEHKY U TPAHCIIOPTHP Kak
WHCTPYMEHTEHI IS TIOCTPOCHUS U U3MEPCHUS:
H3MePATH JUIMHY OTpPEe3Ka, BEIMUNHY YIJa;
CTPOMTH OTPE30K 3aJaHHOM JJIMHEI, YTOJI,
3aJIaHHOH BEJIWYMHEL, OTKJIAABIBATD [IUPKYIEM
paBHBIC OTPE3KH, CTPOUTH OKPYKHOCTD
3aJaHHOTO paguyca. M300pakaTh KOHQUIYpaLun
reOMETPUUECKHUX GUTYP U3 OTPE3KOB,
OKPY)KHOCTEH, UX YacTell Ha HETMHOBAaHHOU U
KJIETYaTOH OyMare; mpeajiararb, OMCHIBATL U
00CYKIATH CIIOCOOBI, AJITOPUTMBI TOCTPOEHUSL.
Pacno3zHaBaTh M H300paKaTh Ha HEJIWNHOBAHHOM U
KJIETYaTOH OymMare ImpsMoii, OCTPBIH, TYIIOH,
pa3BEPHYTHIN YIJIBl, CPABHUBATD YIJIbI.
BouruncasaTh JJIMHBI OTPE3KOB, JOMAaHBIX.
IloanMaTh U HCNOJIL30BATH NIPH PElIeHNH 33124

3AaBUCHUMOCTH MCXKY €AMHUIIAMHU MeTpHHGCKOﬁ




OOLIKHOBEHHDIE
apoou (48 4.)

JlpoOb. IIpaBuiibHBIC U HETIPa-
BIJIbHBIC JPpoOH. OCHOBHOE CBOA-
cTBO podu. CpaBHEHUE APOOCH.
CJ10)KeHHE ¥ BBIYUTAHHE OOBIK-
HOBEHHBIX JipoOeit. CMmenranHas
NpoOb. YMHOKEHHE U JICTICHUE
0OBIKHOBEHHBIX JAPO0OEH; B3aUMHO-
oOpaTHBIC IpoOH.

Pemenne TeKCTOBBIX 3a71a4, CO-
nepxammx apoou. OCHOBHEIE 3a-
nmady Ha ApoOu.

[IpuMeHeHHe OYKB IS 3aIIHCH
MaTEeMaTUUYECKUX BBIPAXKCHUN U
Mpe1I0KEHUN

MoneaupoBaTh B rpaduuecKoil, mpeaMeTHOM
dopme, ¢ TOMOLIHI0 KOMITBIOTEPA TIOHATHS U

CBOICTBa, CBSI3aHHBIC C OOBIKHOBEHHOH JIPOOKIO.
UuTarh 1 3aMMChIBaTh, CPABHUBATH 0OBIKHOBEHHbIE
MPO0OH, IIpeaIaratb, 000CHOBLIBATHL U 00CYKIATh
CII0COObI YIIOPSII0YHBAHMST APODEii.

N300paxkaTh 0ObIKHOBEHHbIE APOOU TOUKAMHU Ha
KOOPAMHATHOM IIPSIMOM; HCI0/1b30BATh
KOOPJMHATHYIO NPAMYIO JUIs CpaBHEHUS ApoOeit.
@DopMyIHpPOBaTh, 3alIUCHIBATH C IOMOLIbLIO OYKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOH JIpo0OH;
HCI0JIb30BATH OCHOBHOE CBOWCTBO ApoOU AJst
COKpalleHus 1poOelt 1 NpuBeACHUs IpoOH K
HOBOMY 3HaMEHATEIIIO.

[IpencTraBiasiTh CMEIIaHHYIO IpOOb B BUE
HEIPaBUJIbHOM U BBIAEIATH LENIYI0 YaCTh YKcia U3
HENPaBUJILHOU IpOOH.

BoeInotHATL apupMeTHYecKue 1eHCTBHS C
QOBIKHOBEHHBIMU JIDOOSMH: MDUMEHSITh CBO#iCTBA

Harasignas reo-
MeTpus. JInnun
HA IJIOCKOCTH
(12 v)

Touka, mpssMas, OTPE30K, JIyd.
Jlomanas. IsMepeHre qIuHBI
OTpe3Ka, METPUUECKUE €IHMHHUIIBI
H3MepeHus JIUHBL. OKpY)KHOCTD U
KPYT.

IIpaxTrueckas padorta «Iloctpo-
EHUE y30pa U3 OKPYKHOCTEM».
Vron. IIpsmoii, ocTpeIi, TYIIOH 1
pa3BEpHYTHIN yriabl. U3MepeHne
VTJIOB.

IIpaxTuueckas padora «Iloctpo-
€HUE yTIIOBY

Pacno3HaBaTh Ha yepTexax, pUCYHKaAX,
ONHUCBLIBATD, UCIIOIL3YSI TEPMHUHOJIOTHIO, U
H300pa’kaTh C IOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE3O0K, JIyY,
0J1, JOMAaHYI0, OKPY>KHOCTb.
aCcNo3HABaTh, MPUBOJIUTEL MPUMeEPHLI 00LEKTOB
pEeaILHOr0 MUPa, UMEIOMIUX POPMY HU3yUEHHBIX
(buryp, oeHnBaTh WX JUHEHHBIE Pa3MEPBLL.
Hcnoab30BaTh THHENKY U TPAHCIIOPTUP KaK
WHCTPYMEHTHI JUIs IOCTPOEHUS U U3MEPEHUS:
H3MEPATD JJINHY OTPEe3Ka, BEJIMUUHY YIa;
CTPOMUTH OTPE30K 3aJaHHOM JJIMHBI, YT'OJI,
3aJaHHOM BEJMYUHBI, OTKJIAABIBATD IIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTHL OKPYKHOCTh
3aJaHHoro paguyca. M3o0paxkarh KOHPUTypaluu
TeOMETPHUUECKHUX (GUTYP U3 OTPE3KOB,
OKpYKHOCTEH, NX YacTell Ha HEMMHOBAaHHOU U
KJIETYaTOM OyMare; mpeajararb, OUCHIBATL U
00CYKIATh CIIOCOOBI, AJITOPUTMBI TOCTPOCHHUSL.
Pacno3naBaTh M H300paskaTh Ha HEIWMHOBAHHON U
KJIeTYaTOW Oymare mpsMOU, OCTPBIH, TYIIOH,
a3BEPHYTHIN YIJIBI, CDABHUBATD YIJIbL.
BIYHCJIATH JUIMHBI OTPE3KOB, JOMAHBIX.
IToHUMATH U MCIOJIL30BATH IIPH PElIEHUH 32124
3aBHCHMOCTH MEXIY €IMHULIAMH METPHYECKOMN

Harasanas MuoroyroyibHuku. YeTbIpex- OnuchbIBaTh, HCIOJb3YS TEPMHHOJIOTHIO,
reomMeTrpus. YI'OJBbHUK, IPAMOYI'OJIBHHUK, H300PaKaTh C

MHOroyroJbHUK KBaapar. [MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH,
H (10 l[) HpaKTquCKag pa60Ta «HOCTDO— MOJCINPOBATh U3 6YMarI/I MHOI'OYI'OJIbHHUKH.

€HME IIPSIMOYTOJIbHUKA C 3a/1aH-
HBIMU CTOPOHAMH Ha HEJIMHO-
BaHHOI1 Oymarey.

TpeyrojapHuUK.

[1nomane 1 nepumMeTp NpsmMo-
YTOJIbHUKA U MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3 MIPSIMOYTOJIb-
HUKOB, €MHUIIBI U3MEPEHHS
riomaau. [lepumerp MuorO-
YTOJIbHUKA

I[IpuBoAUTH MPUMeEPbI 00BEKTOB PEAILHOTO MHPA,
MMEIOINX (DOPMY MHOTOYTOJIbHHKA,
MPSIMOYTOJIBHUKA, KBaJApaTa, TPEYTrOJIbHUKA,
OLIEeHUBATh UX JIMHCHHBIC pPa3Mepbl. BLIUYHCIIATD:
[IepUMETP TPEYroJIbHUKA, IIPIMOYTOJIbHHUKA,
MHOTOYTOJIbHHMKA; ILIOIAIb IIPAMOYTOJIbHUKA, KBa-
npaTa.

HN300paxkarh OCTPOYroOJbHBIC, IPSIMOYTOJIBHBIC 1
TYIOYTOJIbHBIC TPEYTOJIbHUKH.,

TPOMTH HA HEJIUHOBAHHOM M KJIeTYaTOl Oymare
KBaJpaT U MPSIMOYTOJIbHUK C 3aJJaHHBIMM JIJTHHAMU
cropoH. MccienoBaTh CBOMCTBA MPSIMOYTOJILHUKA,
KBaJpaTa IyTéM SKCIIEpUMEHTA, HAOIIOICHHS,
M3MEPEHUS, MOCITUPOBaHNS; CPABHUBATh CBOMCTBA

KBaJpaTa U MpsAMOYT'OJIbHHUKA.




JlecaTHUYHBIE
apoou (38 1)

JlecaTnaHas 3amuck ApoOeH.
CpaBHEHHE JECATUYHBIX JPOOCH.
JIelicTBHSA C IEeCATUIHBIMH JIPO-
0ssmu. OKpyTIIeHUE TECATHYHBIX
npoOeii.

Pemrenne TEKCTOBBIX 3aj1a4, CO-
nepxamux apoou. OcHOBHEIE 3a-
mavyn Ha JIpoou

eICTABJSATH JCCATUIHYIO IPO0h B BHJIE
0OBIKHOBEHHOM, YHTATH H 3alIMCHLIBATD,
CPAaBHUBATH IECIATUYHBIE APOOH, MPENJIaraThb,
000CHOBBIBATD M 00CYKIATh CIIOCOODLI
VIIOPSIHOYUBAHUS JECATUYHBIX APOOEii.
HM300paxkaTh gecaTuyHble 1po0OXU TOUYKAaMH Ha
KOOPJAUHATHOM MPSMOM.
BLISIBJISITH CX0ACTBA M Pa3JIUYMs IIPaBUII
apr(MEeTHUECKAX IEHCTBUH C HATYPAIbLHBIMU
YHCIAMHU U JECATUYHBIMHU IPOOSIMHU, OOBICHSITH UX.
BoinojHATL apu@MeTHIecKue JESHCTBHS C
IECATUYHBIMU IPOOSIMH; BBIMOJHATH MPUKUIKY H
OIIEHKY pe3yJIbTaTa BEIYNCICHUM.
IIpuMeHATH cBOlicTBa apu(PMETHUCCKHUX ICUCTBUN
TSI palfiOHAIN3AIN BEIUMCIICHUM.
IIpuMeHATHL NPaBHJIO OKPYIJIEHUS JICCITHIHBIX
npoOeii. [IpoBOAUTH MCCIEIOBAHUS CBOMCTB
ECATUYHBIX APOOEH, ONTUpPasCh Ha YUCIOBbIE
DKCHEPUMEHTHI (B TOM YHCIIE C IOMOIIBIO
KOMIILIOTEPA), BLIABUIaTh THIOTE3bI U IIPUBOIUTE
X 000CHOBaHMAL.
Pacno3naBaThb UCTHHHBIC U JTOKHEBIE
BBICKA3bIBAHHUSA O IPOOSX, NPUBOJAUTL MPHUMEPLI
1 KOHTPIIPHUMEPHI, CTPOUTH BHICKA3bIBAHUSA 1
OTpPHIIaHUS BBICKa3bIBaHUM. PelaTh TEKCTOBBIC
3aJla4d, coAcpKaliue ApoOHbIe JaHHBIE, U Ha
HaXO0XJICHHUE YaCTH IIEJI0T0 U IIEJI0TO II0 €To
YaCTH; BBISABJATH UX CXOJACTBA M pa3jindusl.
MoaeaupoBaTh X0 PEIICHHS 3a1a9H C
MOMOIIILI0 PUCYHKA, CXEMBI, TAOIUIIEI.
IIpuBoauTEL, pa30MpPaTh, OLEHUBATDH PA3IHNYHEIE
pelIeHns, 3alTCH pellleHnil TEKCTOBBIX 3aJ1ad.
OnepupoBaTh IPOOHLIMH UHCIIAMH B peaJbHBIX
SKU3HEHHBIX CUTYaITHIX.
KpuTnuyecku olleHMBAaTh MOJIYIECHHBIN pe3yIIbTarT,

Harasignas
reomerpus. Teaa
Hu (pUrypsl B
Hg)OCTpaHCTBe 9
q

MHuororpanHuku. M300paxeHue
MHOTOTPaHHUKOB. MoielH IIpo-
CTPAHCTBEHHBIX TEIL.

[IpsIMOYTOIbHBIN NApAJUICIICIUIIE,
Kky0. Pa3BépTku Ky0a U ma-
pajuienenumena.

[TpakTryeckas padora «Pa3zBépTka
KyOa».

O0BEM KyDda, IPSIMOYTOJILHOTO
napasuIeseue/ia

Pacnio3HaBaTh Ha YepTeKax, pUCYHKAX, B
OKPY/KaI0IIeM MHpPe IIPSIMOYTOJIbHBIN
apajuielienuIe], Kyo, MHOTOTpaHHUKH,
ONHCHIBATH, HCIIQJIb3YsI TEPMHHOJIOTHIO,
OIEHUBATEH JTHHENHEIE Pa3MEDEL.
IIpuBOAUTEL IPUMEPBI OOBLEKTOB PEAILHOTO MUPA,
MMEINX (hopMy MHOTOTpaHHHUKA,
%HMOYFOJ‘IBHOFO napajuiesnenunesa, kyoa.
300paxaTh Ky0 Ha KJIeT4aTol Oymare.
HccaexoBarh cBoiicTBa Ky0a, IPIMOYTOJILHOTO
napaJuieNIenuIe a, MHOTOTPAHHUKOB, UCIIOJIB3YS
Mozenu. PacnnosnaBare u n300paxkarh
R/a[BBepTKH Ky0a ¥ napajuiesienuIea.
0eJIUPOBATH Ky0 U IapalIelIeuIIe] U3
OyMaru o Ipoyux MaTepruajioB, 00bLACHATEH
CII0C00 MOIEINPOBAHUS.
HaxoauTh u3MepeHus, BBIMHCIATH IUIOMAIb
[IOBEPXHOCTH, 00BEM Ky0a, IIPSIMOYTOJIBHOTO
napaJuieNIenuIesa; HccJaeq0BaTh 3aBUCHMOCTD
00BEMa Ky0a OT JIMHEI €r0 pedpa, BbIABULATH H
000CHOBBIBATH rumnore3y. Hadaroxate u
MPOBOIUTH AHAJOTHH MEKIY MOHATHIMU
[IOIAAN ¥ 00BEMA, IEPUMETPA U TUIOLIAAN
[MOBEPXHOCTH. Pacmo3HaBaTh UCTUHHBIE U JIOKHBIE

BbICKA3bIBaAHUs O MHOT'OI'PAHHUKAX, IPUBOJAUTDH




TloBTOpPEHHE N

HOBTODCHI/IC OCHOBHBIX ITOHSTUHU U
o?oﬁmefme 10
q

METOJIOB Kypca 5 Kiacca, 0000-
[[[EHWE 3HAHUI

BbIuHCcIAThL 3HaYCHUS BBIPAXKCHHH, COACPKAILINX
HaTypajJbHbIC YNCJIa, OOBIKHOBEHHbBIE U IECATUYHBIE
JIPOOH, BBIIIOJIHATE IIPpeoOpa3oBaHus YUCE].
Boioupath cnoco0 cpaBHEHUS YKCEl, BRIYUCICHUM,
NMPUMEHATH CBOICTBA apU(DMETUUCCKUX JCHCTBUM
IS paliOHAIN3allMH BEIYHCIICHUM.,
OcylecTBIATE CAMOKOHTPOJIb BHITOIHAEMBIX
JICHCTBUI M CAaMOIIPOBEPKY PE3yIIbTaTa
BBIYMCIICHHI.

PeraTh 3aga4um U3 peaabHON KHU3HH, IPHUMEHATH
MaTeMaTH4YeCKHe 3HAHUA 1)1 PCIICHUS 3a]1a4 U3
NIPYTUX YICOHBIX IIPEIMETOB.

PelnaTh 3a1a4uy pa3HbIMH CIIOCO0aAMM,
CPaBHHUBATH CIIOCOOBI PEIICHUS 3aJa4U,

RLIAUNATE NANUOHA TLHLIN criocof

6xmnacc ( He menee 170 yac.)

parnena (Temruy)
Kypca (aucjio

Harranue

OcHoBHOE CoaepiKaHue

OcHoBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqaloumxca

YJacoRr)
HarvnajbHbIe RIMMOTHATR anudhMmeTuuecKrue TeUCTRUMA c
aucng MOOTORTAUHLIMU TATVNATLOLINM U e TaMu
(30 q) HAYNTUTL MAUAHUA UUCTORLIY RLEThANWAUUN  OoN

AnuchmvetTuueckue nericTRUS c
MHOTORHAUHRIMU HATVNATRHRIMU
quCcTAMUT Hucnornie REMNAKEHUS
MTONSTIOK  MeuCTRUN UCTIOTRRORAHUE,
cxobox Oxnvrmenne  HATVNATRHRIX
uucen JlenmuTenu W KhATHRIE dUCTA*
HAVOOTRITTUYT 00Ul menmuTelb

HAalMCHBIICC o6mee KpaTHOC.
Paznoxenne uncna Ha IIPOCTEIC
MHOXHNTCIIN. IICJ'II/IMOCTI) CYMMBI U
IIPOU3BCACHUS. IIGJICHI/IG C OCTaTKOM.

cwenbhranvur T Aer cHNANTKT RETUMCTATL. RHAUAHUCD

RLTNACATUI  COTTANWCATITIIY  cTeTTAUT  RLImn muart
MNUICUTKEY U ANMAUICY RTATPHTIT  UTICTIORLTY
RLINA AT MNUMAHATL TNUAMLI  TTNARANKU
nervieTaTa  UMUenamn2oraTe NMnU RLIUUC TAHUGY
meneMecTUTeTRENe U coueTATeTRHNES CROUCTRA
CcTIOWedud U VMHOKeHud nacTTnenemuTeTLHNA
CROVICTRO  VMHNKOHUS OTHOCUTATRH(Q CIIOJKEHUS,

CBOMCTBA apU(PMETUUECKUX JEHCTBUM.

. UccnenoBaTh 4rciioBbIe 3aKOHOMEPHOCTH,
MIPOBOJIUTH YMCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTATh U
000CHOBEIBATH THIIOTE3EL.

DopMyTHpPOBaTh ONIPEACIICHUSI ICTUTENS 1
KpaTHOTO, HANOOJIBIIIErO OOIIETo ETUTEINS |

HAUMEHBIIIEro 00IIEero KpaTHOro, MPOCTOTO U

COCTaBHOTO YHMCEJT, UCTIOJIB30BATh ATH MOHATHUS TIPH
pEIICHUY 3a/1a4.

[[puMEHATh aITOPUTMBI BBIYUCIIECHUST HAUOOJIBIIIETO
00IIIEero ASINUTENS U HAUMEHBIIETro 00IIEero

41
KPaTHOI'O ABYX YHUCEII, AJITOPUTM PaA3JIOKCHHUA YHClia

Ha MPOCTHIC MHOKHUTEIIH.

HccnenoBaTh yciioBuUs IETUMOCTH Ha 4 U 6.
HccnenoBath, 00CyKaaTh, GOpMYIUPOBATH U
000CHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI,
[IPOU3BENICHUSA: IBYX YETHBIX YUCEI, IBYX HEUETHBIX
quclie, YETHOTO U HEYETHOIO YMCEl.

ccnenoBaTh CBOMCTBA JEIMMOCTH CYMMBI U
[IPOU3BEICHUS YU CE.

[[prBOAUTH IPUMEPHI YKUCEN C 3aJJaHHBIMHU
CBOWCTBaMH, pacliO3HAaBaTh BEPHbIE U HEBEPHBIE
YTBEP>KJIEHUSI O CBOMCTBAX YKCEJl, OIIPOBEPraTh
HEBEPHBIE YTBEPKIACHUS C TOMOLIBIO
KOHTPIIPUMEPOB.

KoHCTpynpoBaTh MaTeMaTH4E€CKUE PEATI0KEHUS C
[MOMOIIILIO CBSI30K «H», KAJIM», «ECIIH..., TO...».
PemaThk TeKCTOBBIE 3a7a4H, BKIOYAIOIINE TOHITUS

IeTUMOCTH, apU(PMETHUECKUM CIIOCOO0M,




MCII0JIb30BATh MepeOop BCEX BO3MOKHBIX
BapHUaHTOB.

MoienupoBaTh X0J1 pEIICHUS 3a/1a41 C TIOMOIIBIO
PUCYHKA, CXEMBbI, TAOIHUIIBI.

[TpuBoauTh, pa30MpaTh, OLICHUBATH PA3IUYHBIE
[pEIIeHNs, 3aIMCH PEIIEHUH TEKCTOBBIX 3a/1a4.

Harasanas
reoMeTpus.
IIpsMble HA
mjaockoctH (7
)

[leprieH TMKYyISIpHBIC IIPSIMBIC.
[TapamienpHbIE IPSIMBIE.

Paccrosane MCXKAY ABYMs TOYKaMH, OT
TOYKH 10 IIPSAMOM, AJIMHA ITyTH Ha
KBaApPAaTHOH CCTKC.

[IpuMepsl NpsMBIX B IIPOCTPAHCTBE

Pacno3znaBaTrh Ha uyepTekXax, pUCyHKax Cilydyau
B3aMMHOI'0 PACIOJIOKECHUS IBYX IPAMBIX.
N300paxkaTh ¢ NOMOIIbIO YePTEKHBIX
MHCTPYMEHTOB Ha HSJIMHOBAHHOM M KJICTYaTOM
Oymare JiBe IepeceKaronuecs npsaMele, IBE
[MapaJlielIbHBIC IPSIMBIC, CTPOUTH MIPIMYIO,
MEPICHINKYIISIPHYIO JaHHOM.

I[IpuBOAUTHL NPUMEPLI NAPATIICITBHOCTH U
MEePICHINKYIIPHOCTH NMPAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYIOJIbHUKAX
MepIeHIUKYISPHBIC U TTapalJieJIbHbIE CTOPOHBI.
N300paxkaTh MHOTOYTOJBHUKH C TIapaJICIbHBIMH,
MEePICHINKYISIPHBIMUA CTOPOHAMH.

HaxoauTh paccTosHUE MEXIY ABYMS TOYKAMHM, OT
TOYKH J0 IPSAMOH, IJINHY IIYTH Ha KBaJApaTHOM
CETKE. B TOM YHCIIC UCIIOIB3VS ITUMDOBRIE DECVDCHI

dpobu (32 v) CpaBHMBATH M YIIOPSIA0YUBATH JPOOH,
BLIOMPATH CIOCO0 CpaBHEHUS IpOOEH.
IIpeacTaBiasTh JeCATUYHBIE APOOH B BUJIE
0OBIKHOBEHHBIX IPO0O€EN U OOBLIKHOBEHHEIE B BUIE
TECATHYHBIX, I/ICHOJII)gOBaTI) JKBHBaJICHTHLIE
npeacTaBjaeHus IpoOHBIX YHCEN IIPU UX
836051711?;12(])3%%%%ﬂnﬂggggéxzcegﬁ?ggo6e171. CpaBHEHUH, P BBEIYUCIIEHUIX. VICIOIb30BaTh
CpaBHeHIfe i ynb SOUHBAHKG POOCH. NECATUYHBIE IPOOH IIPH IPEOOPA30BAHNHY BEJTMYHH B
JlecsiTHYHBIE POOH U METPUIECKast %eTqueCKOH CHCTCMC MCD. N
CHCTEMA Mep. BITIOJIHATE apu(pMETHIECKHE NCHCTBHS C
ApH(METHICCKHE TSHCTBHS C OOBIKHOBEHHBIMHU H JIECATUYHBIMHU JIPOOSAMH.
OOBIKHOBEHHBIMH ¥ JeCHTHIHBIMI BuIunciaTs 3HaUYEHUS BRIPAXKEHUH, COEp KaIX
POGSIMIL. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, BBIIIOTHATE
Otnowenne. J{eenne B TaHHOM peoOpa3oBanus ApoOei, BBIOUpATh Crocod,
OTHOMICHHHY, MacITa6, IPOmopLILsL. NPYMEHATH CBOMCTBA apU(METHYECKUX JEHCTBUI
[MoHsITHE TPOICHTA. BBIUHCICHNE A PATMOHATIH3AIMA BEIHCIICHHH.
[IPOLICHTA OT BETHIMHBI H BEHUHHEI IO COCTaBIATh OTHOIIECHUS M IIPOIOPIIUH, HAXOIUTh
€& IPOLCHTY. OTHOILEHUE BEJIMYMH, JICTUTh BETNYMHY B JAaHHOM
Pelenne TEKCTOBBIX 3a1ad, CO- oTHOHIeHUH. HaxoauTh SKCIIepUMEHTaIbHBIM ITyTEM
JePIKALIIX JPOOU 1 MPOLICHTL. OTHOILIEHUE TJINHBLI OKPY)KHOCTH K €€ JuaMeTpy.
[IpakThueckas padoTa «OTHOMICHHE OOBACHATD, YTO TAKOE MPOLIECHT, YIIOTPEOIITE
JUTHHBI OKPYSKHOCTH K €8 THAMETY» 000POTHI PEYH CO CIOBOM «IIPOLICHT». BEIpaxarth
MPOLIEHTHI B IP00SIX U APOOH B MPOLICHTAX,
OTHOILIEHHE IBYX BEJIWYHMH B IIPOLICHTAX.
BLI4uCIATE IPOLIEHT OT YMCJIa M YHMCIIO IO €ro
npoueHTy. OKpyriaTh Ipo0OU U NPOLCHTEHI,
HAXOIUTh MPHOJIMIKEHHS YHCET.
Perniate 3a1a41 Ha YaCTH, IPOLIEHTEI, IIPOIIOPIINH,
Harasaanas OceBast cumMeTpus. LleHTpansHas Pacno3HaBaThb Ha yepTekax U H300paKEHUX,
reoMeTpus. CUMMETPHS. H300PAKATh OT PYKH, CTPOUTH C IIOMOIILIO

Cummetpus (6 1)

[locTpoeHre CHMMETPUYHBIX UTYP.

[IpaxkTuyeckas padora «OceBas
CUMMETPHS.

CuMMeTpus B IPOCTPAHCTBE

WHCTPYMEHTOB (DUrypy (OTPE30K, JTIOMAHYIO,
TPEYTOJIbHUK, IPSIMOYIOJIbHUK, OKPY>KHOCTB ),
CHUMMETPUYHYIO JAHHOW OTHOCHTEILHO IIPSIMOM,
TOYKH.

HaxoauTh npuMepbl CAMMETPHH B OKPYKAIOIIEM
Mupe. MogeaupoBath U3 Oymaru ase (pUryphl,
CHMMETPUYHBIE OTHOCUTEILHO IIPSMOIA;
KOHCTPYHPOBATHL r€OMETPUUECKHE KOH(DUTYpallHH,
MCII0Ib3Ysd CBOMCTBO CUMMETPHH, B TOM YHCIIE C
HOMOTIBIO 1U(POBLIX PECYPCOB. MccIen0BaTh
CBOMCTBA M3YYEHHBIX (PUTYP, CBI3aHHBIE C
CHMMETPHUEH, UCITOJIB3YS DKCIIEPUMEHT,

Ha6J'IIO,I[€HI/Ie, MOJCIIMPOBAHUC.




Boipaxxenusi ¢
oyxBamu (6 4)

IIpumeHeHue OYKB IS 3alKUCH
MaTEeMaTUYECKUX BRIPAXKCHUHN U
npeaI0KeHui. ByKBeHHBIE BhIPAKCHUS
W1 YHCIIOBEIC TIOJICTAHOBKH.

bykBeHHBIC paBEHCTBA, HAXOXKICHHE
HEU3BECTHOT'O KOMITOHEHTA. DOPMYyIIbI

Hcnoab3oBaTh OYKBBI 11 0003HAYCHHS YKCETI,
IIPH 3allMCH MaTEeMaTHYCCKUX YIBEPKIACHUM,
COCTaBJISITH OYKBEHHBIC BBIPAXKCHUS 110 YCIIOBUIO
3amaun. McciieqoBaTh HECIOKHEIC YHCIOBBIS
3aKOHOMEPHOCTH, MCII0JIb30BaTh OYKBBI IS HX
3aITUCH.
BBIUMCIATH YKCIIOBOE 3HAYCHHE OYKBEHHOTO
BLIPQKCHHS IIPH 33 JaHHEBIX 3HAUCHUAX OYKB.
3anmuchbIiBaTh GOPMYJIbI: IICPUMETPA U IUIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; JIMHEI OKPYKHOCTH,
[UIOIIAIN KPYyra; BHIMOJHATh BbIYMCJIEHHS 110

Aansa V4 OANNAINITIONL

Harmsgaas UeThIpEXYrOJIbHUK, IPUMEDPHI 300pakaTh HA HEIMHOBAHHOM U KJIETYAaTOM Oymare
TeOMETPHS. 4ETBIPEXYTOJLHUKOB. [IpAMOYTOJIbHUK, [C UCIIOJL30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
®urypsl Ha KBaJIpaT: CBOMCTBA CTOPOH, YIJIOB, YEeTHIPEXYTOJIbHUKH C 3aJaHHBIMH CBOMCTBAMU: C

miockoctu (14
4)

MaroHaieH.

3mepenne yrios. Bunsl tpe-
YTOJIbHUKOB.

[TepumMerp MHOTOYroNbHUKA. [Tn01a16
urypsr. ®opMyiibl IEpUMeTpa 1
I1JI0IIIaAu IIPpAMOYT'OJIbHHUKA.

[ IpuOnmxéHHOE H3MEPEHUE TIOMAAN
¢buryp.

[IpaxTuueckas padota «llnomanp
Kpyra»

[MapaJuIeIbHBIMU, TIEPIICHIUKYISIPHEIMH, PABHBIMU
CTOPOHAMU, IPSAMBIMH yIJIaMU H Jp.,
paBHOOEIPEHHEIN TpeyroabHUK. IIpennarats u
00CYKJAaTh CITOCOOBI, AJITOPUTMBI IIOCTPOCHHS.
MccnemoBaTh, UCIOJB3YS SKCIIEPHUMEHT,
HaO0JII0/ICHHE, MOJISTUPOBAaHNE, CBOMCTBA
MPSIMOYTOJIHHUKA, KBaJpaTa, pa30uBaTh Ha
TpeyroabHUKA. O00CHOBLIBATh, OIIPOBEPTaTh C
MOMOIILI0 KOHTPIIPUMEPOB YTBEPKACHUS O TIPS -
MOYI'OJBEHUKE, KBAaJIpaTe, Paclio3HaBaTh BEPHBIE U
HEBEPHBIC YTBEPIKICHU.
V3MEpATh U CTPOUTH € IIOMOIILIO TPAHCIIOPTUPA
YIJIBI, B TOM YHCJI€ B MHOIOYTOJIbHHUKE, CDABHUBATh
VIJIBI; PACIO3HABATEL OCTPEIE, IPSIMEIE, TYIIEIE,
pa3BEPHYTHIE YIJIBI. Pacno3HaBaTh, N300pakaTh
OCTPOYTOJILHBIM, IIPSIMOYTOJIBHBIN, TYIIO YT OJIHHEIH,
%aBHO6e)I‘peHHBH7I, PaBHOCTOPOHHHUHN TPEYrOJbHUKH.
BEIYUCIISATE IEPUMETD MHOTOVIOJIbHUKA, IJIONIAb

TTomoxuTenbHBI
eu
OTpHLATEIBHEIE
gucna (40 q)

[lenwie uncna. Monayie uncia,
I'COMETPHUUCCKAaA NHTEPIIPETALIUA
MOTyJ1sl. UHCITOBBIE TIPOMEKYTKH.

[To10KUTEIBHBIE U OTPHUIIATEIbLHBIE
yprciaa. CpaBHEHHE OJIOKUTEIBHBIX U
OTPHUIATEILHBIX YHCEL.
ApudMeTHUECKHE OEHCTBUS C
[MOJIOKUTEILHBIMHA M OTPULIATEIbHBIMU
YHCIIAMHM.

Perrenye TEKCTOBBIX 3a1a4

ITpuBoauTE TPUMEPHI UCIIOIL30BAHUS B PEAJILHOHN
JKU3HHU TTOJIOKUTEILHBIX U OTPUIIATENILHBIX YUCEIL.
H300pakaTs LieNble YKCa, TOJ0KUTENbHEIE U
OTpHIIATEIbHEIC YMCJIa TOYKAMH Ha YHCIOBOM
MPSIMOM, MCITOJIB30BaTh YHCIIOBYIO IPSIMYIO IJIS
cpaBHeHUd uncen. [IpuMeHaATs npaBuia
CpaBHEHUS, YIIOPSIAOUYMBATE LIEJIbIE YMCIA;
HaXOJHUTh MOAY/b YHCIIA.

DopMyIHPOBATH ITPAaBUIA BEIYMCICHUS C
MOJIOKUTEILHBIMU U OTPULIATEIBHBIMU YHCIIAMH,
HAaXOJWUTh 3HAYECHHUS YHCIOBBIX BBIPAKEHUH,
coJiepKaliux ASHCTBHS C MOJOKUTEIBLHBIMHU 1
OTDHIATEIbHBIMA YrciaMi. IIpHUMEHATE CBOHCTBA

Harnsgnas [IpsIMOYrOABHBIN NapajleaeIuIIe I, Pacno3naBarh Ha yepTekax, pUCYHKaX,
reoMeTpHs. Ky0, Ipyu3Ma, MupaMuaa, KOHYC, ONMUCHIBATH [TUPaAMUAY, IPU3MY, HUIUHAP, KOHYC,
durypsl B LIMIMHIpP, mIap U cdepa. M3o00paxkeHue [map, H300pakaThb UX OT PYKH, MOJAEJHPOBATDL U3

npoctpanctse (9
u)

[IPOCTPAHCTBEHHBIX (UTyp. IIpumepsl
pa3sBEPTOK MHOIOI'PAHHMKOB, LIMJIMHAPA
1 KOHYca.

[TpakTrueckas padota «Co3nanue
MoOJIeNiel MPOCTPAHCTBEHHBIX PUTYP».

[TousiTue 00bEMA; €IUHUIBI H3MEPEHUS
00BéMa. OOBLEM IPSIMOYTOILHOTO
napajiielenniena, kyoa, popmMysbl
00BEMa

OyMarw, jacTHJIMHA, IPOBOJIOKH | Ap. IIpuBoauThH
npuMepbl 00HEKTOB OKPYIKAIOIIEro MUpa,
HMEoNUX (POpMBI Ha3BaHHEIX Tea. Mcmoab30BaTh
TEPMUHOJIOTMIO: BEPIIKHA, peOpo, IpaHb,
OCHOBaHME, BBICOTA, PAAUYC U JUaMETP, pa3BEPTKA.
M3y4aTh, HCIIOJIb3YS DKCIIEPUMEHT, HaOIIOACHHE,
H3MepeEHNE, MOJIEINPOBAHNE, B TOM YHCIIE
KOMIIBIOTEPHOE, 1 ONUCHIBATL CBOMCTBA
Ha3BaHHLIX TEJ, BLISIBJIATH CXOJCTBA H PA3JIMIUs:
MEXKIY TUPAMUION M IPU3MOI; MEXIY LIHIMHIPOM,
KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEépTKH NapajuielienuIea, Kyoa,




IloBTOpEHHE,
00001IEHNE,
CHCTEeMAaTH3alu
1 (20 v)

TIoBTOpPEHNE OCHOBHBIX ITOHATHH U
METOJIOB KypCOB 5 M 6 KJIaCCOB, .
000011IEHNE U CUCTEMATU3ALNA 3HAHUI

BIYMCJIATH 3HAUCHUS BEIPAKEHUH, COJIEPIKAITUX
HaTypajibHbIC, IIEJIbIC, TIOJIOKUTEIBHBIC U
OTPHIIATCIILHBIC YK CIIa, 0OBIKHOBCHHBIC U
NIECATUYHBIC IPOOH, BBITIOJIHITH IIPEOOPa30BaHUs
YKCEeII M BRIPAXKCHUM.

Boioupath cnocod cpaBHEHUS YKCENl, BRIYUCICHUM,
NMPUMEHATH CBOICTBA apU(DPMETUUCCKUX JCHCTBUM
IUISL palliOHAIN3aIMHA BEIYUCIICHU.

Pematsp 3a1auu u3 peajabHON KU3HU, MPUMEHSITH
MaTeMaTH4YeCKUe 3HAHMS JIS PEIICHUS 3a1a9 U3

NIPYTUX IPEIMETOB.

PelnaTh 3a1auy pa3sHbIMH CIIOCO0aAMM,
CPaBHHUBATh, BLIOMPATH CIIOCOOLI PEIICHUS
3aa9H.

IIpu pazpaboTke paboueil mporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUU JIOJKHBI OBITh YUTEHbI
BO3MOKHOCTH HCIOJIb30BaHUSI DJIEKTPOHHBIX (IUQPPOBHIX) 00pPa30BATEIBHBIX PECYPCOB,
SBIISIOIINUXCS  y4eOHO-METOAMUYECKHUMU  MarepuasamMu  (MyJIbTUMEIUNHBIE  MPOrPaMMBlI,
AJIEKTPOHHBIE YIEOHUKH U 33aJJaYHUKH, FIEKTPOHHbIE OMOIMOTEKH, BUPTYyaJbHbIE Ja00paTopuH,
UTPOBBIE MPOrPaMMBbl, KOJUIEKIIMU HU(PPOBBIX 00pa30BaTENbHBIX PECYpPCOB), HCHOJIb3YEMbIMU
Uis OO0y4eHHMs] M BOCIMTAHHUS pPa3jM4YHBIX TPYII [OJb30BaTeNel, NpPEJICTaBICHHbBIMU B
ANEKTPOHHOM (IIM(POBOM) BHUIE W pPEATM3YIOIIMMHU IuaakTHUYeckue Bo3mokHocTH WKT,
coJiep’KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIaTENILCTBY 00 00pa30BaHUU.

PABOYAS [TPOTPAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KITACCBI

HEJIM U3YUYEHUA YYEBHOTI'O KYPCA

Anrebpa siBiIsieTcs OJIHUM U3 OTIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa 00ECIeUnBaET U3ydeHHE
JIPYrux JAUCLUUIUINH, KaK €CTECTBEHHOHAay4YHOTO, TaK M T'yMaHUTapHOTO IHKJIOB, €€ OCBOEHHE
HEOOXOIUMO JUIsl TMPOJOJDKEHHS OOpa3oBaHMs U B TMOBCEAHEBHOM >ku3HH. Pa3Butue y
oOyyarouuxcs Hay4HbIX MPEACTaBICHUM O MPOUCXOXKACHUU U CYHIHOCTH ajre0panyecKux
a0CTpakIuii, criocode OTPaKCHUsI MaTEeMAaTUUECKOW HAYKOW SIBJICHUI U TIPOIIECCOB B MPHUPOJE U
oOmiecTBe, poJIM MaTeMaTHYECKOrO MOJEIMPOBAaHUS B HAyYHOM T[O3HAHMM M B IPaKTHUKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U Ka4eCTB MBILIICHUS, HEOOXO0IMMBIX
JUIsL aianTalik B COBpPEeMEHHOM IMGpoBoM oOmecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM
oOpa3om obecrieunBaeT pa3BUTHE YMEHHs HAOII0aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHi-
CTBUSL U BBIBOJBI, (popmynupoBaTh yTBepkIeHHs. OcBoeHHe Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUSI OOYy4YaloUIUXCS: OHHM HCIOJIB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE pacCyXAeHUs, 0000IIeHHe U KOHKpPETH3aluio, a0CTparupoBaHuE U aHAJIOTHIO.
OOyuenue anreOpe IMpeanonaraeT 3HAUUTEIbHBIH OOBEM CaMOCTOSTENILHON NeATeNbHOCTH
oOyuaronuxcs, Mo3TOMy CaMOCTOSTEIbHOE pEIllIeHUE 3a7ady €CTECTBEHHBIM 00pa3oM SBIISETCS
peanuzanuei JesTeIbHOCTHOTO MPUHIIKIIA O0yYeHUSI.

B crpykType mporpamMmbl yueOHOTo Kypca «Aunredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJIEP>KATEIbHO-METOMYECKHE JIMHUU: «Yucaa U BBIYMCICHUN; «Alredpandeckue
BBIpOKEHUD»; «YpaBHEHHUS W HepaBeHCTBay; «DyHkiuuy. Kaxknas u3 3THUX cojaepKaTreabHo-
METOJUYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET M3y4EHUsS Kypca, €CTeCTBEHHBIM
o0pa3oM meperieTasich 1 B3aUMOJCHCTBYS C IPYTUMU €ro JIMHUSMU. B Xone u3ydeHus kypca
00yJaromuMcs MPUXOAUTCS IOTHYECKU PACCYXAATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSI3M ¢ 3TUM 1e7ecoo0pa3HO BKIIOUUTH B MPOrpPaMMy HEKOTOpPbIE OCHOBBI JIOTHMKH,
IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JieNibl MaTeMaTUYeCKoro oO0pa3oBaHusl U CIIOCOOCTBYOIINE
OBJIQJICHUIO 0OYYaIOIUMHUCS OCHOB YHUBEPCAJIHHOI'O MaTEMAaTH4YECKOTO s3bIKa. TakuM oOpasom,
MOJKHO YTBEp)KJIaTh, YTO COJEP>KAaTeNbHOW U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Amnrebpar»
SBJIIETCS €0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMHUM «YHcoa W BBIYMCIEHUS) CIY)KUT OCHOBOM I NAlbHEWMILIEro W3Yy4eHUs
MaTeMaTUKH, CIIOCOOCTBYET Ppa3BUTUIO y  OOyJaromUXCs  JIOTMYECKOTO  MBIIICHHUS,
(OpMUPOBAHUIO YMEHHSI MOJIB30BAThCA AITOPUTMAMHU, a TAKXKe MPUOOPETEHUIO MPAKTUUYECKUX

OCVIHGCTBJIHTI) CAMOKOHTPOJb BBITIOJIHACMBIX



HaBBIKOB, HEOOXOUMBIX JUIsl TIOBCEIHEBHOM >XKM3HU. Pa3BUTHE MOHATHUS O YHCIIE B OCHOBHOM
IIKOJIC CBSI3aHO C PAlNUOHAIBHBIMU W HMPPAIMOHATBHBIMUA YUCIaMH, (OPMUPOBAHUEM
MPEACTABJICHUIN O JEHCTBUTEILHOM YHUCie. 3aBEPIICHUE OCBOCHHS YUCIOBOM JIMHUU OTHECEHO K
cTapilieMy 3BeHy 00111ero o0pa3oBaHusL.

Copepxanne IByX anreOpanuecKux JIMHUNA — «ANreOpanuecKre BRIPAKEHU» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHMIO Yy OOYyYArOIIMXCS MAaTEeMaTWYEeCKOTrO ammapaTta,
HEOOXOUMOTO JUIsl PENICHHS 33aJad MaTEeMaTHKH, CMEXHBIX TPEIMETOB W TPAKTHUKO-
OpUEHTUPOBAHHBIX 3a7ad. B OCHOBHOW WIKOJE Y4eOHBIM Marepuan TPYNIUPYETCs BOKPYT
palMoOHAIBHBIX BBIpOXXEHUH. AnreOpa JIEeMOHCTPUPYET 3HAUYCHHE MATEMaTHUKU KakK si3bIKa JUIs
MOCTPOEHUSI MAaTEMATHUYECKUX MOJEIICH, OMUCAHUS MPOLECCOB U SIBJICHUN peallbHOro mupa. B
3a1aun 00y4eHHS anreOpe BXOAIT TakKe JaIbHEUIIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOIMMOTO, B YaCTHOCTH, JUISI OCBOCHHUS Kypca WH(MOPMATHKH, W OBJIAJICHHEC HaBBIKAMU
NENYKTUBHBIX  paccyxaeHuil. [IpeoOpa3oBanue  CHUMBOJIBHBIX  (OpPM  BHOCHUT  CBOH
crnenu(puUeckuii BKJIAJ B pa3BUTHE BOOOpaXKEHHs, CHOCOOHOCTEH K MAaTeMaTHYeCKOMY
TBOPYECTBY.

Copnepxanne (QyHKIHOHAIBHO-TpaQUUYECKOW JIMHUM HAlleJIEHO Ha MOJY4YE€HHE LIKOJIbHUKaMU
3HaHUM O (QYHKIUAX KaK BOKHEUIIIEH MaTeMaTUUECKOW MOJENHU I OMMCAHUS M UCCIEIOBaHUS
pa3zHooOpa3HbIX MPOLECCOB M SBJICHUM B mpupoje U odmiectBe. M3yuenue storo marepuana
CHOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHHs HCIIOJIb30BaTh Pa3IMYHbIE BbIpa3UTENIbHbIE
CpelncTBa sI3bIKa MAaTeMaTHKA — CJIOBECHBIE, CUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIAJ B
(dhopMupOBaHHE TPEICTABICHUN O POJIM MATEMATHKHU B PA3BUTHH [IUBUJIN3AINNA U KYJIbTYPHI.
MECTO YYEBHOI'O KYPCA B YUYEBHOM IIJIAHE

CornacHo yueOHOMY milaHy B 7—9 kjaccax u3ydaercs y4eOHbIH Kypc «Airedpa», KOTOPBIH
BKJIIOUAET CJEQYIOIIMEe OCHOBHBIE pa3lienbl colepkaHus: «Yuciaa W BBIUKCICHUS,
«Anredpanyeckue BRIPAKECHUS», «Y PaBHEHHS U HEPABCHCTBAY, « DyHKITUNY.

VY4eOHbIN JIaH HAa W3ydeHue anreOpbl B 7—9 Kimaccax OTBOJIUT HE MeHee 3 y4eOHBIX YacoOB B
HEJIENI0 B TEUYCHHE KaXJOro roja oOydeHus, BCEro 3a Tpu rojga obydyeHuss — He meHee 306
y4eOHBIX YaCoB.

COHAEPXAHUME YYEBHOI'O KYPCA (I1O TOJAM OBYYEHUA)

7 KJ1acC

Uucna v BBIYUCIEHUS

PaunonaneHble yncna

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0] OT OAHON (OpMBI 3amucu ApoOei K APyroil.
[loHATHE pAaLMOHATIBHOTO YMCIIA, 3alUCh, CPABHEHUE, YIOPAIOYMBAHNUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue JEHCTBUS C palMOHAJIbHBIMU yuciaMu. PemeHuwe 3amady U3 peanbHOU
MIPAKTUKU HA YaCTH, HA JPOOH.

Crenenp ¢ HaTypalbHBIM MOKa3aTeleM: OIpeelieHne, npeodpa3oBaHre BbIpaXKEHUM Ha OCHOBE
onpeeNieHus], 3aIUCh OOJIBLIUX YHCEI.

[IpoueHTsl, 3anuch MPOLEHTOB B BUIE AP0oOU U JpoOU B BHJIE IPOLIEHTOB. Tpy OCHOBHBIE 3a7aun
Ha MPOLIEHTHI, PEIICHHE 3a/1a4 U3 PEaIbHOM MPAKTUKHU.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHUCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHasi MPOTOPIHOHATIBLHOCTH.
Anzebopauueckue eviparxcenus

[lepeMeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOM. J[lomycTumble 3HauYeHUA
nepeMeHHbIX. [IpeAcTaBieHue 3aBUCHMOCTH MEXAY BETHYMHAMHU B BuUIE (DOPMYIHL.
Brruncnenus no gopmynam.

[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHHM, TOXXJISCTBEHHO pAaBHbIC BBIPAKEHUS, IMpaBHiia
npeoOpa3oBaHusl CyMM U MPOU3BEICHUI, MpaBHiia PACKPBITUS CKOOOK U MPUBEACHUS TOJ0OHBIX
ClIaraeMblIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHounenbl W MHorousieHbl. CreneHb MHorouwieHa. CroXeHHE, BbIYMTAHHE, YMHOXEHUE
MHOTOUYJIEHOB. POPMYIIbI COKPAIIEHHOTO YMHOKEHHUSI: KBAJpaT CyMMBbl M KBaJpaT Pa3HOCTH.



dopmyiia pa3HOCTU KBaIpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOKHUTEIIH.

Ypasnenusn

VYpaBHeHHe, KOpEHb YypaBHEHUS, IpaBWia NpeoOpa3oBaHUs YpPaBHEHUS, PAaBHOCUIBHOCTD
YPaBHEHUH.

JInneliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YMCIIO KOpPHEH JIMHEHHOIO YPAaBHEHUs, PELICHUE
JMUHEWHBIX ypaBHeHUW. COCTaBlIeHHE YpaBHEHUW MO YCIIOBHIO 3a/ayd. PereHue TEKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUN.

JIluneiiHOe ypaBHEHHE C JABYMS IIepeMEHHBIMH H ero rpaguk. Cucrema IBYX JHMHEHHBIX
YpaBHEHUH € JByMSl IN€pEMEHHbIMHU. PerieHue cucrteM ypaBHEHUH CIIOCOOOM IOJCTAHOBKH.
[Ipumeps! perieHnst TEKCTOBBIX 3ajjau C IIOMOILBIO CUCTEM YPAaBHEHUI.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsMoi. UucnoBsle IpoMexyTKU. PaccTosiHue mexay IByMs TOYKaMu
KOOPAMHATHOW IIPSMOIA.

[IpssmoyronpHas cucremMa koopauHar, ocu Ox u QOy. AbGcumcca U OpAuHATa TOYKH Ha
KOOpJIUHATHOU miockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UrteHue rpauxon
peanbHbIX 3aBUCUMOCTEN.

[Honstne dynkuuu. I'padux ¢pynkmuu. CsoiictBa ¢yHkiuil. Jluneitnas ¢yHkuus, e€ rpadux.
I'paduk yukimu y = | x|. [padudeckoe penieHne TUHEHHBIX YPaBHEHUIH M CHCTEM JMHEHHBIX
YpaBHEHUM.

6 KJ1acC

Uucna v BIUMCICHUS

Ksagparueiii kopenr wu3 uyucna. [lonsatue o0 wuppammoHamsHOM uwmcie. JlecaTuyHbie
MPUOIKEHNS UPPAMOHANIBHBIX yncen. CBoicTBa apuMETUUECKUX KBaJApPaTHBIX KOPHEH M UX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHH M BbIYMCIEHUSAM. JlelicTBUTENbHBIE
qucha.

CreneHsp c 1enbIM MokasaTesneM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTIA.

AnreOpanvecKkre BhIPaXKEHUS

KBagpatHblil TpEXWIEH; pa3IoKEHNE KBaJAPATHOTO TPEXWICHA HA MHOKUTENH.

Anrebpandeckas npoobs. OCHOBHOE CBOMCTBO anreOpamdeckoit apoou. CiokeHHe, BRIYMTAHUE,
YMHOKEHHUE, JeleHue airedpanyeckux JapobOeil. PaunnoHanbHble BBIpAXXKEHHS U UX
npeoOpazoBaHHUeE.

VYpaBHEHHUS 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUMU, CBOJALIMXCSA K JIMHEHHBIM W KBajpaTHbIM. [Ipocreiimue apoOHO-panroHalbHbIE
YpaBHEHUS.

I'padmyeckas uHTEpmpeTanysi ypaBHEHUH C JBYMs IEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IEepeMeHHbIMU. [Iprmepsl peleHus CUcTeM HEIMHEHHBIX YpaBHEHHM ¢
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckum crocoooMm.

UucnoBsle HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0HON nepeMeHHOU. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeliHble HEepaBeHCTBa ¢ OJIHOM nepeMeHHOW. CHucTeMbl JIMHEUHBIX HEPABEHCTB C
OJTHOU MIEPEMEHHOM.

OyHKIMU

[Tonstne ¢dynknuu. OOnacTe omnpeAencHUs U MHOXKECTBO 3HaueHUW ¢yHkuuu. CrnocoObl
3aaHus QyHKIIHMA.

I'padpux dynkuuu. Yrenue cBoicTB ¢yHkuuu no e€ rpaduky. [Ipumeps! rpadukoB ¢yHKIm,
OTpaXKaroIINX peabHbIE IPOLECCHI.

OyHKIMKM, OMNHCHIBAIOIIME TPAMYHO U OOpaTHYIO MpPOMOPLUUOHANIbHBIE 3aBUCUMOCTH, UX
rpadukn. OyHKIuK y = X%, y = X°, y = 4X, y = | x |. ['paduueckoe peleHie ypaBHEHNH 1 CHCTEM
YpaBHEHUM.

7-9 kaaccol

Yucna u évtuucnenusn JeiicTBUTEIbHBIC YHCTIA



ParnmonanbHble Yncia, UppanuoHaIbHBIE YHCIa, KOHEYHbIE U OECKOHEYHBIE JECATUYHBIC IPOOH.
MHOXECTBO ACHCTBUTEIBHBIX YHCEN; JACHCTBUTEIbHBIC YMCIA KaK OCCKOHEYHBIE JECATHYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX YHCET U
KOOPAMHATHOMU IIPSMOIA.

CpaBHeHUE IEHCTBUTENBHBIX YUCEll, apu(pMETUYECKUE ACHCTBHS C JCHCTBUTEILHBIMU YHCIIAMH.
W3mepenus, npubinkeHus, OUEHKU

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTUTEIBHOCTD IIPOLIECCOB B OKPYKAOLIEM MUPE.
[TpubnmxEHHOE 3HAYCHNE BEJIWYHMHBI, TOYHOCTH MpuOmmKeHus. Okpyriaenne uncen. [Ipuknaka
U OLICHKA PEe3yJIbTATOB BBIYUCICHUN.

Ypaenenus u nepasencmea Ypapuenus ¢ 0THOM IEPEMEHHOU

JInneiiHoe ypaBHeHHe. PellieHne ypaBHEHUH, CBOAAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOIAIIMXCA K KBaJApaTHBIM. buKBajgpaTHOE
ypaBHeHuE. [IpuMepsl pelieHuss ypaBHEHUN TPEThEd M YETBEPTOM CTEMECHEH pa3IoKEHUEM Ha
MHOKHUTEJIH.

Pemenue npoOGHO-paliioHaNbHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a7jau anreOpandeckum METOJOM.

Cucrembl ypaBHEHUI

VYpaBHeHHe ¢ AByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX ypaBHEHUN
C IByMs IEpEMEHHBIMH. PernieHue cucreM ByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a
apyroe — BTOpoil cremeHu. ['paduueckas MHTepHpeTanusi CUCTEMbl ypaBHEHHUH C ABYMs
MepEeMEHHbBIMHU.

Pemenne TekcTOBBIX 3a1a4 anredbpanyeckuM criocobom. HepaBeHcTBa

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEHHBIX HEPAaBEHCTB C OJHOM IepeMEHHOW. PemeHue cucrteM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHOo#. KBanmparHele HepaBeHcTBa. ['padmyeckas WHTepHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

Dyukyuu

KBagparnunas ¢ynkums, e€ rpaduk u cBoiictsa. [lapabona, KOOpauHATHI BEPIITUHBI TapaOOJIbI,
OCh CUMMETPHH MapaloIbl.

I'padukn ynxumii: y=kx, y=kx+b, y= ,y=x,

X

Yy =VX,y=| X | 1 uX CBOWCTBA.

Yucnoevie nocneoosamensnocmu  OnpeleneHre U CIOCOObI  3aJaHMsl  YHMCIIOBBIX
IIOCJIE0OBATEIBbHOCTEN

IlonsiTME YMCIOBOM IOCIENOBATENBHOCTH. 3aJaHHUE IOCIENOBATEIBHOCTH PEKYPPEHTHOU
¢bopmynoit 1 popmysoi n-ro uiaeHa. ApupmeTuyeckast U FreoOMeTpUIECcKasi IPOrpeccHu
Apugpmernueckas U reoMmerpudeckas nporpeccuu. GopMysbl n-ro wieHa apupMeTHYECKOd U
Ir€OMETPUYECKON IIPOTPECCUM, CyMMBI IIEPBBIX 71 YIICHOB.

N300paxxeHue uiIeHOB apu(METHYECKOM M TeOMEeTpUYEcKO mporpeccuil TOYkamMHu Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIA pocT. C10XKHbIE IPOLCHTBHI.
[IJTAHVMPYEMBIE [TPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ITPUMEPHOU PABOYEN
I[TPOI'PAMMBI KYPCA (I10 'OZAM OBYYEHUN)

OcBoenue ydyeOHOro Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS JOJIKHO
o0ecrieunBaTh JOCTHKEHHE CIEIYIOIIMX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

7 KJace

Yucna u evtuucnenus

] BLIHOJ'IHHTL, CoucTass YCTHBIC W IMHNCBMCHHBIC HpI/IéMBI, apI/I(I)MeTI/I‘leCKI/Ie JIEHUCTBUS C
pallnOHAJIbHBIMHA YUCJIaMH.
] Haxoaute 3HaueHUS YHUCIOBBIX BBIpa)KeHPIﬁ; NIPpUMCHATDH pa3H006pa3HLIe CIIOCOOBI U

OpUEMBI  BBIYMCIICHUS 3HAUCHWH JPOOHBIX BBIPAXKCHUN, COJCPKAIIMX OOBIKHOBCHHBIC U
JeCSITUYHBIE TPOOH.
n [lepexoauth OT OJHON (hOPMBI 3aIKMCH YUCEN K JIPYroi (mpeoOpa3oBbIBATH JCCATHUHYIO



IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

n CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIBHBIE YUCIIA.

n Oxpyryarh yucna.

n BbINOJIHATE NPUKUIKY U OLIEHKY Pe3yJbTaTa BHIYMCICHUMN, OLEHKY 3HAUE€HUN YMCIOBBIX
BBIPAKCHUI.

n BbInosiHATE A€MCTBUS CO CTENEHSIMU C HATYpaJIlbHBIMU MOKa3aTESIMU.

n [IpuMeHsTh IPU3HAKY JEIMMOCTH, Pa3I0KeHHEe Ha MHOYKUTENIN HATYypaJIbHBIX YUCE.

m Pemiath NpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBA3aHHbIE C OTHOLIECHHUEM BEJIMYMH,
MIPONOPLIMOHAIIBHOCTbIO BEJIMYMH, MPOLEHTaMH; HHTEPIPETUPOBATH PE3yJbTaThl PEIICHUS
3aa4 ¢ y4€TOM OrpaHMUYEHUMN CBA3aHHBIX CO CBOICTBAMM paccMaTpUBAEMBIX OOBEKTOB.
Anzedpauueckue sviparicenus

m Vcnonp30Barh anreOpandeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHS y4eOHOI0 MaTepuara.

m Haxouts 3HaueHrs OyKBEHHBIX BbIPaKEHUN IIPU 3aJaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

m BeinosHATe mpeoOpa3zoBaHMs 1IEJIOTO BBIPAXKEHHS] B MHOTOWIEH MPUBEICHHEM I10J00HBIX
CJIaraeéMblIX, paCKpbITUEM CKOOOK.

m BBINOJIHATE YMHOKEHUE OJHOWIEHA Ha MHOTOYJIEH M1 MHOTOWIEHA Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIbl KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

m OCyIIECTBIATh Pa3ioKEHNE MHOTOWIEHOB Ha MHOKUTENIN C IMOMOILBbIO BHIHECEHHS 32 CKOOKHU
o0lIero MHOXUTEJNA, TPYNIUPOBKU CJIAraeéMbIX, TNpPUMEHEHUS (OpMYyJ COKpPALIEHHOTO
YMHOKEHUS.

m [IpumensTs npeobpazoBaHUsI MHOTOUJIEHOB JJISl PELIEHUS Pa3jIMyYHbIX 3a/1ad U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 pPEATbHON MPAKTUKHU.

m Vcnonb30BaTh CBOMCTBa CTeMeHEW C HaTypaJbHBIMU TMOKa3aTeNssMHM Ui MpeoOpa3oBaHus
BBIPAXKEHUII.

Ypagnenus u nepasencmea

m PemiaTe sMHEHHbIE YpaBHEHUsS C OJHOW TEPEMEHHOM, NMPUMEHSs NpaBuja Mepexoja OT
HCXOJIHOTO YpPaBHEHHUS K PaBHOCHIBHOMY eMy. lIpoBepsTh, SBISETCS M 4YUCIO KOPHEM
YpaBHEHUS.

m [IpumensTh rpadguueckre METO bl IPH PEHICHUN JTUHEWHBIX YPaBHEHHUH U UX CHCTEM.

m [logOupars mpumepsl map 4ucel, SBISIOUIMXCS PEIICHUEM JMHEHMHOro ypaBHEHHUS C JBYMS
IIEPEMEHHBIMU.

m CTpouTh B KOOPAUHATHOM MJIOCKOCTU I'paUK TMHEHHOTO YpaBHEHHS C IBYMs IIEPEMEHHBIMHU;
MOJIb3YACH TpauKOM, IPUBOJUTH MPUMEPHI PEIICHUS YPaBHEHUSI.

m Pemiate cuctembl [BYX JIMHEMHBIX YpPaBHEHMH C JBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

m COCTaBJIATh U peuiaTh JUHEHHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX YPABHEHUH 10 YCIOBUIO
3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MOJIyYE€HHBIN PE3YNIbTar.
Koopounamut u cpagpuxu. @ynxkyuu

m M300paxkaTh Ha KOOPJAMHATHOI MPSIMOM TOYKH, COOTBETCTBYIOILME 3aJ[aHHBIM KOOPAWHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI; 3aIIUCHIBATH YHUCIOBbIE IPOMEKYTKH Ha alre0pandeckoM si3bIKe.

m OT™MeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATAM; CTPOUTH I'paduku
nauHedHbIX GyHKImA. CTpouTth rpaduk GyHKIMH y = | x |.

m OnuceiBaTh ¢ MOMOUIbIO (DYHKIUN U3BECTHBIC 3aBUCHMOCTU MEXIY BEIIMYMHAMH: CKOPOCTH,

BpeMs, pPACCTOSIHHE; II€HAa, KOJIWYECTBO, CTOUMOCTH; MPOU3BOAUTEIBHOCTh, BpPEMs, OOBEM

paboTHI.

s Haxoauts 3HaueHue GyHKIMU 110 3HAYCHUIO €€ apryMeHTa.

m [lonumarp rpaduueckuil crnoco® MpeACTaBICHUS W aHAIKW3a HMHQPOpPMAIH; HU3BIEKAaTh U

UHTEPIPETUPOBATh HHPOPMALIUIO U3 TPaPUKOB PEaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJacc

Uucna v BBIYUCICHUS
m Vcnonp3oBarh HayalbHBIE IIPEACTABICHHUS O MHOXECTBE JEUCTBUTEIBHBIX 4YHUCEN s
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHH; M300pakaTb IEUCTBUTENbHBbIE YHMCIAa TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOA.
m [IpumeHsTh NOHATHE apu(pMETHUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh KBAaJApaTHbIE KOPHH,
UCTOJb3Ys PU HEOOXOIMMOCTH KAJIbKYJISATOP; BHIOJIHATH PEOOpa30BaHMsl BEIpKEHUH, coIep-
JKaIUX KBaJpAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.



m Vcnonp30Bath 3anucu OONBIINX U MAJIBIX YUCET C IIOMOUIBIO IECATUYHBIX IpoOeii U cTeneHei
gucnaa 10.

AnreOpandecKkue BBIpaXKEeHUS
m [I[puMeHATh MOHATHE CTEMEHW C LENbIM TI0Ka3aTelieM, BBINOJIHATh IPeoOpa3oBaHus
BBIPAKEHUH, COJEPKAILMX CTEIIEHU C LIETbIM I10Ka3aTEIEM.
m BBINONHATE TOXKAECTBEHHBIE MTPE0OPa30BaHUs PAIIMOHATBHBIX BBIPAKEHUIH HA OCHOBE MPABHI
JEeWCTBUI HAJl MHOTOYWICHAMH H alreOpandecKuMu APOOsSMHU.
m PackianpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIIH.
m [IpumensaTs npeoOpa3oBaHUs BBIPOKEHUM JUIsl PEIICHUs pa3IMYHbIX 3aJad U3 MaTeMaTHKH,
CMEXHBIX IIPEJMETOB, U3 PEaTbHON MIPAKTUKHU.

VYpaBHEHHUS U HEPABEHCTBA
m Pemars nuHeliHble, KBaJIpaTHBIE YPABHEHMSI U pallMOHAJIbHBIE YPABHEHHUS, CBOSILNECS K HUM,
CUCTEMBI JBYX YPaBHEHMH C JBYMs IEPEMEHHBIMU.
m [[poBOIUTE NpoOCTEMIINE HCCIEAOBAHUS YPAaBHEHUNW W CHCTEM YPAaBHEHHW, B TOM YHUCIE C
MPUMEHEHHEM TpapHUuecKux IMpeacTaBieHull (ycTaHaBlIMBaTb, HMEET JIM YpaBHEHHE WIIU
CHCTEMa YpaBHEHUH pEellIeHUs], €CJIU UMEET, TO CKOJIBKO, U TIp.).
m [lepexouTh OT clloBECHOU (POPMYIMPOBKH 3a7auu K €€ aredpanyeckoil MoJIeny ¢ MOMOIIbIO
COCTaBJICHUSl YpaBHEHUS WM CHCTEMbl YpaBHEHUH, HHTEPIPETHPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l MOJYy4eHHbIN pe3yibTar.
m [IpyMeHsTh CBONCTBA YMCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKM; pellaTh JIMHEWHBIE
HEpaBeHCTBa C OJHOM NEpPEeMEHHON W HX CHCTEMBbI; JaBaThb I'padUUYECKyl0 HJUIFOCTPALUIO
MHO>KECTBA PEllIEHNI HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKINU
m [loHuMars 1 uCnoab30BaTh GYHKIMOHAIbHBIE TIOHATHUS U SI3bIK

(TepMUHBI, CHMBOJIMYECKHE 0003HAUEHUS); ONPENENITh 3HaUeHnEe (YHKIIMH 110 3HAYEHUIO

apryMeHTa; ONpeeNsaTh CBOoIcTBa PyHKIMH 0 €€ rpaduky. Kk
» CTpouTh rpaduKi HIeMeHTapHEIX QYHKIWIT Bima y = A, V =X,

y=x,y=VX, y=|X|; OIIUCHIBATH CBOICTBA YHCIIOBOIl (PYHKLHH 11O & rpaduKy.
9 KJace

Uucna v BBIYMCIEHUS
m CpaBHUBATH U YNOPAJOYMBATH PALIMOHAIBHBIE U UPPALMOHATIBHBIC YUCIIA.
m BeinmonHATe apudmMernyeckue NEMCTBUS € pallMOHATBHBIMM YHCIAMHU, COUYETas YCTHBIE U
IIACBMEHHBIE TPUEMBI, BBITIOJIHATD BEIYUCICHHS C UPPALMOHAIBHBIMH YU CIIAMH.
m Haxogute 3HadeHUs CTENEHEW C LENIBIMHM IOKA3aTelsIMH M KOPHEH; BBIYUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.
m OKpyIJIATh NEHCTBUTENBHBIC YHCIIA, BBIIOIHATh NPUKUIKY PE3YNIbTaTa BBIYMCICHUHN, OLEHKY
YHCJIOBBIX BBIPAKCHHUM.

YpaBHEHMS U HEPABEHCTBA
m Pemarh nMHENHBIE M KBaJpaTHBIC YPABHECHMSI, yPaBHEHUS, CBOAAILNMECA K HUM, IIPOCTEHUIINE
IpOOHO-pallMOHATIBHBIE YPABHEHMSL.
m Pemate cucTeMbl IByX JIMHEWHBIX YPAaBHEHMM C ABYMs IEPEMEHHBIMA M CHCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIACTCS JIMHEHHBIM.
m Pemiath TekcTOBBIE 3a/1a4M AIreOpandecKUM CIOCOOOM € MOMOILBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMH.
m [IpoBoauThs mpocTeiine McciaenoBaHUs YPaBHEHMM M CHCTEM YPABHEHMM, B TOM YHUCIE C
IpUMEHEHHEeM TIpadUuecKux TMpeicTaBieHui (yCTaHaBIMBAaTh, HUMEET JIM YPaBHEHUE WU
crcTeMa YpaBHEHHH pelleHus, €Clid UIMEEeT, TO CKOJIBKO, U TIp.).
m Pemiath JMHelHblE HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA; H300pakaTh peIIeHUe
HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3allMChIBATh PELICHUE C TIOMOIBIO CUMBOJIOB.
Pemate cucTeMbl IMHEIHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAOIME KBAPATHOE
HEpPaBEHCTBO; N300paXkaTh pelIeHUE CUCTEMbl HEpAaBEHCTB HA YUCIIOBON MPSMOM, 3alHChIBATh
pELIEHNE ¢ TOMOIIBIO CUMBOJIOB.

u Hcnonp3oBaTh HEPAaBCHCTBA IIPpHU PCIICHHUU PA3JIMYHBIX 3a/1a4. q)y}IKI_[I/II/I

| Pacno3HaBath (I)YHKI_II/II/I HN3YUYCHHBIX BUIOOB. IToka3pIBaTh CXeMaTHYECKU PpacCIiOJIOKCHHEC
Ha KOOpI[I/IHaTHOI\/’I INJIOCKOCTH I‘pa(1)I/IKOB

k 2

¢byukmmii Buga: y=kx, y=kx+b,y=" V=ax+bx+c,
y =x3, y= VX, y=| X | B3aBUCUMOCTHU OT 3HaYeHUI K03()(PUIIMEHTOB; ONUCHIBATh CBOWCTBA



GbyHKIUH.
[

CtpouTth 1 n300pakaTh CXeMaTHYECKH rpaduKu KBapaTHUHBIX (PYHKIIHI, OIMCHIBATH

CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN N0 UX TpauKaMm.

Pacrnio3naBate KBaapaTHuHyIO QYHKIHIO 1O GOpMYyJIe, TPUBOIUTH IPUMEPHI

KBaJPaTUYHBIX QYHKIUI U3 peabHON KU3HU, PU3UKH, TEOMETPHH.
ApudmeTrueckas ¥ reOMeTprudecKas Iporpeccuu

|
3aJaHus.
|

PacnioznaBath apupMeTHUYECKyI0 U FE€OMETPUUECKYIO IIPOIPECCUU IPU Pa3HbIX crocobax

BEINONIHATE BRIYUCIICHHS € HCIIOJIB30BAaHHEM (DOPMYIT N-TO WiICHA apUPMETUIECCKON U

r€OMETPUYECKON ITPOrPECCUi, CyMMBI ITEPBBIX N YJICHOB.

I/I306pa)KaTI) YJICHBI ITOCJICA0BATCIBHOCTHU TOYKAaMH Ha KOOpIII/IHaTHOfI ITIJIOCKOCTH.
Pemate 3aJa44, CBA3aHHBIC C YMCJIOBBIMHU ITOCJIICA0BATCIBHOCTAMM, B TOM YHCJIC 3aJa4n

W3 peabHOM XKM3HU (C UCTIOIB30BAaHUEM KAIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIN).

TEMATHUYECKOE ITJTAHUPOBAHUE YYEBHOT'O KYPCA (ITO TOJJAM OBYUEHUS) 7
kiacc (He menee 102yac.)

Harranue narneng

(Temwn (uycjio
4acoB)

OcHoBHOE CoacpiKaHue

OcHoOBHbBIE BH/IbI AeSITEJIbHOCTH oﬁyqaloumxca

Yuena g BbIYKC-
MAHUA .

PanmmogajibHbIE
auc g

(25 v)

TTowgaTue NATTMOHATRHOTO,
uTCTA AnuchmverTuueckue
rrP.ﬁ(‘Tan C NATTUNOHATRHARKRIMI|
U TAMUT CpaBHeHHe,
VITONITTOUURAHUEA
MNATTUOHATTRHRKIX UUcCetT
(C'remmen.  ©  HATypaJILHBEIM
maKaraTeTenM

pPTITF‘.T—TT/TP. NOCHNORHARKIX RATTAU HA
mobhu TNOTTAUTE] u3
NeamTLuNl TTNAKTUKU
TTnunuaru mTemTuMOacT NAarTO-|
WEeHUS HA MHMKHATEIM HaTy-
NATTRHARKIX UUcCeTt

Peannonre RarucumoctTu [ Ing|
Mag v 0AnaTHAsT TPOIMOPIIHO-
HAJIbHOCTHU

CucreMAaTURIMNORATE U ohoramartk 3HAHUHA O
NALTETNRATHLIY T TACITUUHLIY ThNAGY

(NarRHURATL " VIIONGINUURATE nmofau.

MTNeNONARNRETRAT TThIUT HeNOXYNTUMOCTT  TeCITUUHLTR)
mTmoan r NALTKHNRAHTLIA NALTKHORATHLIE R
TeCITUUHRIS R YJaCTHOCTH B 6eCI<0HelIHy}O

TACITAUIVIN ThNAL

TTnumenaT. NaAa2HANANAULIA CTINCNALT U MTNUAMLI
RLIUNCTAHUG RUAUAHUN TNOAHLIY RLINAWAHUIA.
COTENATITUY 0ALTKHNRAHHALIA U TACITUUHLIS ThOOTT*
RAMPAHITE TThU HeNOYONTUMOCTU TecSTUUHVIN TNOAL
NOLTKHORAHHENTT U OARIKHORAHHAVEN  TECITUUH N
MNUROATTUTE REThAXeHUe ¥ chonve manmhnmee viinOENT|
g RETUUCTEHUN TNeNONARNRETRATE mTooHaLTe
RETNAWAHUT HA VMHOKEHUES U Temeuue TeCITUYHBIX
Trnnﬁpﬁ )\’ WPﬁPTRTIQR[ C ITATTRITMIA UUACTTANMUA
TTNURATUTL UUCTINRLIA U AVKRAHHLIA TMNUMANLI
CTETTAHT ¢ HATVNATRHLEIM  TTOKARATETTeM  ONOLIcHIS
RHAUAHUS NCHORAWUYS CTATTAHU U TIOKARATAId
~TETTAAU  HAXYNTUTR RHAUPHUG cTermeHeii ruma a’ (n

- mnAoe pallMOHAIBHOE YHUCIO, J1 — HATYPaIbHOE
1507 708, 7N

TMouuvaT. CMRICTT RATIACU ﬁnWLTITT/TY auceTt C
MOMOTITLIN TACAOTUUHLIY TThoAe U cTeTiAdAll ucTAa
1 ﬂ MNMAMEHATER ux R NEATTRHARKRIY cCUTVATTUgGY

TThUMeHSTE TTNUREAKY TemTuMOCTH, Pa3jIoKeHds Ha
MHEONKUTETH HATVNATRHLIY UUCATT

PenraTh Ramauu Ha yacTu TTNOTIEHTRT TTNOTIONTTHT 1A
maxoskmeraue mhohu  (natrerTa) 0T RATUUHLT

u|
RETUUUHET  TI0 eé  mnobu  (mortteaTv) mohu
(TThoTTerTa) KOTONRIT COCTARTIAT NTTHA RATUUUHA OT)
mvrott TThuramTuTR narAUNATR OTIAHURATR

MNARMTUYHBIC PCIICHUA, 3aIllMCHU DCI_[ICHI/Iﬁ TCKCTOBBIX
ramTAyu

nnnnnnnnnnnn v P~ — Axrrzmanear
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Bl_lyKBeHHBIe BBIPAKCHMSI.
epeMeHHbIC. JlOIyCTHMBIC
3HAUCHUS IIEPEMCHHEIX.
DOpMYIIEL.
IIpeoOpazoBanme
OYKBEHHBIX BBIPAKCHUI,)
PacCKpBITHE CKOOOK U
MIPUBECHUE 10T00HBIX
CJIaracMEbIX.

CBoiicTBa CTEICHH C

HaTypaJIbHBIM IOKAa3aTeJIEM.

Muorounensl.  CiiokeHue,
BBIYMTAHUE, YMHOKEHHE
MHOT'OYJICHOB. DopMyIIsl

COKPAILIEHHOTO YMHOYKCHHUSI.
Paznoxxenne MHOTOYIECHOB
HA MHOXUTCJIN

OBJaaeThb aIreOpandeCKOM TEPMHUHOJIOTHEH Y
CUMBOJINKOM, NPUMEHATh ¢€ B IPOIIECCEe OCBOCHHS
eOHOTO MaTepHaia.
aX0JUTh 3HAYEHHUS OYKBEHHBIX BBIPAXKCHUM IIPU
3aJaHHBIX 3HAYCHUSIX OYKB; BBIIOJIHATH BEIYUCICHUS
10 GOopMYyIIaM.
BoInoJHATL IIpeoOpa3oBaHus IEJI0T0 BEIPAKCHUSI B
MHOTOWICH IPHBEICHUEM TMOJOOHBIX CllaracMbIX,
PACKpPEITHEM CKOOOK. BEBINONHATE  yMHOXCHUE
OJIHOYJICHA HAa MHOTOYICH M MHOTOWICHAa Ha
MHOTOWIEH, IMPUMEHATh (POPMYJIbI KBaJgpaTa CyMMBI
1 KBajJpaTa pa3HOCTH.
OCYIIECTBIIATh  Pa3IOKEHHE  MHOTOWICHOB  Ha
MHOKUTENIM ITyTéM BBIHECEHHUS 3a CKOOKHM 0O0IIero
MHOJKHMTENS,, HIPUMEHEHHUS (OPMYNIBl  pa3sHOCTH
KBaJpaToB, (DOPMYII COKPAIEHHOIO0 YMHOKEHUS.
IIpuMenars, TpeoOpa3oBaHUe MHOTOWICHOB IS

DEIICHUS  DA3IWYHBIX  3aJlad W3 MaTeMaTHKH

YpaBHenus u| YpasHeHue, npaBuna Pemars  guHENWHOEe  ypaBHEHHME C  OJIHOH
HepaBeHcTBa (20, mpeoOpasoBaHus IepeMEeHHON, NMPHUMEHNAs NpPaBWJA IEpexola OT|
q) YpaBHEHHS, paBHO- HCXOJHOIO YypPaBHCHUS K PaBHOCHILHOMY €My
CHIILHOCTD ypaBHeHHMI.| Oosiee mpocroro Buaa. IlpoBepsiTh, SABIISCTCS JIH

JImHeiitHOe ypaBHEHHE C| KOHKPETHOE YHCIIO0 KOpPHEM YpPaBHCHHSI.

OJIHO nepemennoi,| IloadupaTthr mpumMepsl 1ap Yuceld, SBISIOIIMXCS

penieHue JINHEWHBIX| pElIeHWEeM JIMHSHHOrO YpaBHEGHHS C  JIByMS

ypaBHenuii. Pemenne 3agayl nepeMeHHbIMH. CTpPOMTL B KOOPAMHATHOMH

C TIIOMOINBLIO YpaBHEHMI. IIJIOCKOCTH I'padMK JHHEHHOTO YpaBHEHUS C JBYMS
Jluneiinoe ypaBHEHHE C| IEPEMEHHBIMHU; MOJB3YsICh rpadUKOM, NPHUBOAUTH
IBYMS IIEPEMEHHBIMUA M €T0| NMPHMEPbI  pEIIEHUS  YPaBHEHUS. aX0IHUTh
rpabuk. Cucrema [OByX| pelIeHHe CHUCTEMBI ABYX JIMHEHHBIX ypaBHEHHH C
JNHEMHBIX YpPaBHECHHH C JBYMS IIEPEMEHHBIMH.
IBYMS nepeMeHHBIMI.(COCTABJIATL M PElIaTh ypaBHEHHE HIIH CHCTEMY]
Pemenue CHCTEMYPAaBHEHUH IO YCIIOBHIO 3a7a4M, WHTEPIIPETHPOBATH
300pakaTh Ha KOOPAWHATHOM HPSMOHM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH,  HMHTEPBAJbLI,  3alUChIBATHL WX  HA|
anreopandeckoM sA3bike. OTMEYaTh B KOOPAUHATHOM]
KoopauHara TOYKH HAMockoOCTH TOYKM 1O 3aJaHHBIM  KOOPAMHATAM;
[PAMOU. UHCIOBBICcTpONT,  TpadUKU — HECHOKHBIX — 3aBHCHMOCTEN,
[IPOMEKYTKH. PaccTosHiC3a napppix hopMysnamm, B TOM 4YHcIe C TOMOLIBIO
MCEKILy  IBYMA  TOYKaAMWypyhpoBBIX 1a00PATOPUH.
KOOPAMHATHOU HPAMOU.TTpymeHaTs, HU3y4yarh HpPEHUMYIIECTBA
LIpsimoyronbHast CUCTEMAyyreppeTUPOBATH rpauuecKuit CIIOCO
KOOpAMHAT ~Ha IUIOCKOCTH.rnencraBieHus U aHalM3a  Pa3HOOOpa3HOMU
Koopaunater  m|[Ipumepsr rpapUKOB, 3 HEHHOR vHbOPMALIHH.
g’a UKH. 3aTaHHbIX (GopMynaMH.Ocgappath  MOHSATHE (GYHKOMH,  OBJAIEBAThb
yHKIMH (24 9) Urenne rpadMkoB peabHBIX VHKIIMO-HAJIBHOM TEPMHUHOJIOTHEN.
3aBHCHUMOCTCH. acro3HaBaTh JIMHEHHYI OyHKIMIO y = kX + b,
Llonsitne  byHkumn.  I'paduKonycpiBats e CBONCTBA B 3aBHCUMOCTH OT 3HAYEHHI
YHKIHH. CBOHCTBAl 0y hhurueHTOB K U b.
YHKLIHH. HHH@HH&HCT}QOHTL rpaduky TUHEHHON QYHKUIMH, QYHKIUA Y
VHKIIMSL. _ Iocrpoenne= \x\.
rpaguKa JIMHEHHOM @X}"{IKHHH'I/ICHOHBSOBEITB HU(GPOBBIE PECYPCHI I TOCTPOECHMUS
[ paduk Qpynkimn y = \x\ rpadukoB (YHKUMH M M3y4eHUS HUX CBOICTB.
[IpuBOIMTL HPUMEPHI JIMHEMHBIX 3aBHCHUMOCTEN B
peaabHBIX IIPOLECCAX U SBJIIEHUAX
BpiOupare,  OpUMEHATH  OLEHHMBATb _  CIOCOOBI
IloBTOpPEHHE u|lloBTOpeHue OCHOBHBIX
00o00menue (6 4) [MOHATHII U METOAOB Kypca 7|BpIOMpaTb, NPHMEHATH OLECHHBATH  CIOCOOLI

Kiacca, 0000I1IeHe 3HaHUH

CpaBHCHHUS 4YHCEJ, BBIYHMCIICHUH, IpeoOpa3oBaHUI
BLIPAKCHHH, pEIICHUS YpaBHEHHUI.

OcymecTBIATL  CAMOKOHTPOJb  BBHINOJIHAEMBIX|
NIEVCTBUNA M CAaMOTIPOBEPKY PE3YiIbTaTa BHIYUCICHUH,
npeoOpa3oBaHuil, IOCTPOSHHI.

7 KJIacc
Ha3zBanue ( )
pasiea  (TeMbl)()eyopHoe cogepKaHue OCHOBHBIE BH/IBI IESITeILHOCTH 00YYAKOIINXCS
Kypca (qucao Aaep ALl AEATENLHOCTH 00y atomuxe

JaCcoB)



;Igﬂcl‘?:. H BBIMHC E;gﬁgaTHHHH onspcib B3 ®opmy.aupoBaTh  onpelxeseHne  KBaJPaTHOrO
Kpaparubre HpPALHOHATEHOM ancne) XOPHS W3 wmcna, apu(pMETHYECKOTO KBaJIPATHOTO
Koprn (15 ) conTnanble  mpuomnKenms| KOPHA.  TIDHMEHSTh  ONepaiuio  M3BJledeHns
AP PALIOHATEHbIX tiicen| KBAADATHOTO KODHS M3 9HCIA, MCHOJB3Ysl NpH
ﬂ%ﬁ T TONE Lo dniona HEOOXOIMMOCTH KAJIbKYJISTOP.
CpabHerue neficrrrenpipy| ONEHMBATL KBaIPATHHIE KOPHH LEMBIMH YHCIAMH
YHCell. Apubmernaeckui| 1 ACCATUTHBIMHI JIPOOMH.

KBaJpaTHBIA KOPCHb.

CpaBHI/IBaTb H ynopsaaouymBaThb palilMOHAJIbHBIC U

VpapHenue BHga X2 = g [APPALMOHATBHBIC YHMCIIA, 3aMHCAHHBIC C MOMOMIBIO
CBolicTBa apnd)MeTqucmlxKBI?IHpaTHI’IX KOpHCH. 2
KBA/[DATHDIX xopeir| MCCII0BATL ypaBHEeHHEe X' = d, HAXOJHTh
IIpeobpasoBanme  YHCITOBBIX|y, O THPIE H npuOIKEHHBIE KOPHU 1pH a > 0. .
BbIPAKCHHI coﬂepmamﬂxl/ICCﬂe}IOBaTb CBOMCTBA KBaJpaTHBEIX KOPHEH,
KBaI[paTHI)Ie, KOpHH [IPOBOIS YHCJIOBEIE 9KCIIEPUMEHTHI c
MCII0JIb30BAHMEM KaJIbKY/IATOPa (KOMIIBIOTEPA).
Jloka3sIBaTh CBOMCTBA apu(pMeTHYCCKUX
KBaJgpaTHBIX  KOPHEH;, MPUMEHATh UX A
MpeoOpa30BaHMs BIPAKEHUMN.
Yuciaa u BeIunc-/CTeneHb c neasiM/@opMyTHPOBAThL ONpPEAeIeHHe CTENCHNA C LEIbIM
Jennsi. CTeneHbIOKa3aTeIeM. CrangapTHasIOKa3aTeJIeM.
c HeJbIM[3aIICh YyuCa. PasmeprilIpeacTraBisiTh 3aNMCh OOJBIINX U MaJbIX YKCET B

nokasarejgem (7
)

(OT DJIEMEHTAPHBLIX YaCTHIL
KOCMHYECKUX 00BEKTO
UINTEIILHOCTL  MPOIECCOB
OKPYKaIOIEM MHUDE.
CBOYICTBA CTEIEHH C IEIBIM
[MoKa3aTejieM

B|

00BEKTOB OKPYKAIOIIETO MHpaCTaHAAPTHOM

2)[10

Buge. CpaBHuHBaTL unclIa U
BCJIMYHHBI, 3aIICAHHEIC C HCIIOJIb30BAHUEM CTCIICHU
M cnoab30BaTh 3alMMCh YKMCEI B CTAHIAPTHOM BHJIE
U1 BRIPQKEHHS pa3MEPOB 00BEKTOB, JIUTEIHHOCTH
[IPOIIECCOB B OKPYKAIOIIEM MHPE.
DopMyIHPOBATD, 3aANIMCHLIBATH B CHMBOJIHYECKOM
dopMe 1 WILIIOCTPUPOBATH IPUMEPAMH CBOMCTBA
CTCIICHHU C IIEJIBIM IT0Ka3aTelIEM.

IIpuMeHaATH CBOIiCTBA _ CTeneHu Jinc:|
peoOpa3oBaHus BBIPAKEHUIA, COJIePIKAIITIX
CTEMeHH C LEJbIM IOKa3aTelieM. BBIMOJHSATD
neiicTBUSI C  YHCIaMH,  3alUCaHHBIMH B
AJiredOpanvecku

¢ 3anuchbiBaTh  anreOpandeckue  BBIPAKEHUS.
Kb‘paglce““"' éjgﬁgganqecxaﬂ Hpo%ﬁagglg%} HaxoauTh 00JaCTh ONpeIesIeHUs] palOHATIEHOTO
Jreopantecka BBIPAKCHUS. BBINOJHATH YUCIOBBIE MTOACTAaHOBKH

a1 MepeMEeHHBIX, BXOISIIIMX B 6
o anreopanucckue  Bbipakerus| 1 BPIYHCIATE 3HAYCHHE APOOM, B TOM HHCIC C
? 5011) OCHOBHO® cBOMoTRg| TIOMOIIBIO  KATBKYJIATOPA. (i)oplvgynupOBaTb
A IreOpandecKoii pob, OCHOBHOE CBOFCTBO anreOpanyveckoil IOpoOH u

Coxpalenue apo0eii.
CI105)KeHHe, BBIYHUTAHUE, YMHO-
PKEHHE U JIEJIEHHE ajireopanye-
ckux apo0Oeil. IlpeobpazoBanue
BBLIPAKECHHUIA, COJIEpIKAIIINX
anreOpanvecKue Apoou

NPUMEHSATL €ro i npeoOpa3oBaHust IpOOEH.
BbIoIHATEL  JeficTBHA C  alredpandyecKuMu
IPOOSAMU. IIprMeHTH peo0pa3oBaHus
BRIDQKEHMH 11 peElIeHUsA 3aaad. BbIpakaTh)
nepeMeHHbIe u3 hopmyn (pusnueckux,
FCON)IGTDI/I‘IeCKI/IX, OIMMCHIBAIOIIMX OBITOBBIE CUTYA-
17071

YpaBHeHus
HepaBeHCTBA.
KBaapaTtHble
ygxaBHeHnﬂ 15
q

H

KBanpaTtHoe YpaBHEHHUE.
Henonnoe KBaJIpaTHOE
ypaBHeHHe. PopMyna KopHel
KBaJpaTHOI'O ypaBHEHUS.
Teopema Bwmera. Pemienue
YpaBHEHHH, CBOJAIIMXCA K
KBagpaTHeIM.  IIpocteiimue
JIpoOHO-paMOHaIbLHEIC
YpaBHEHMS.

Pemrenne TEKCTOBBIX 3ajad C
[MOMOILIBIO KBaJIpaTHBIX
YpaBHEHUH

Pacno3naBarhb KBaapaTHBIC YpaBHEHHUS.
3anuceiBaTh  (GOpMYJY KOpHEH KBaIpaTHOTO
ypaBHEHHS, pemiaTh KBaJApaTHbIe YPABHEHUS —
[1OJIHBIE U HEMOJIHEIE.
IIpoBoauTh npocrenmme
KBaJpaTHBIX YPaBHEHUH.
Pemath ypaBHeHHs, CBOIAIIMECS K KBaIPATHBIM,
C TIOMOIIBI0 IpeoOpa3oBaHHM W 3aMEHOH
nepemMennoi. HaoOamoaaTeh W aHAJIH3UPOBATH)
CBSA3b MEXAY KOPHAMH H KOd(pbhHUIMEeHTaMH
KBaJpaTHOIO  ypaBHEHH. DopMyJIHPOBATDH
TeopeMy Bmuera, a Taxke O0OpaTHYIO TEOpPEMY,

HCCJIeJ0OBAHUA




apuenuii (13
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B IICJIbIX YHUCJIax.

Pemenne CHCTEM  _JIBYX
JIMHEMHBIX  ypaBHEHUH C
IBYMS TIepEMEHHBIMH.

IIpumepsl perieHus CHCTEM
HCIMHEHUHBIX YpPaBHCHHUU C
JIBYMS IICPEMCHHBIMHU.
I'pacduueckas uHTEpHIpETALUS

YpaBHECHHUS c IBYMSI
TeneMeHHHRKIMIUA 171 CUACTEM|

YpaBHECHUSI nJIuHeliHOe ypaBHEHHE ¢ AByMsAPacmo3HaBaThb JHUHCHHLIC YpPaBHCHHS C JBYMS
HCPaBCHCTBA. [IEPEMEHHBIMHU, €TI0  I'Pa(UK,IEPEMEHHBIMHU., . .
Cucremsnl MIPUMEPBI pelieHusT ypaBHEHUH|CTPOUTh rpaduKyd JIMHCHHBIX ypaBHEHHH, B TOM

qHCIIC MCIO0JIb3YH N (PPOBLIE PeCypPChbl.
Pasznunuars mapamienbHble M IepeceKaloIuecs
MPSMBIC 110 UX YPABHCHUSM.
PemiaTh CcHUCTEMBI JBYX JIMHEHHBIX YpaBHEHUM C
IBYMS TIEPEMCHHBIMU IOJICTAHOBKOM M CIIOKCHHEM.
PemiaTb npocreiime CUCTEMBI, B KOTOPBIX OJJHO U3
aBHEHUU HE SABIISIETCS JIMHEUHBIM.
PUBOJIUTL rIpaduuecKkyl0 HMHTepHpeTamuio
peIIeHns ypaBHEHHSA C JABYMS IIEPEMEHHBIMH H

qHCgIOBBIe HECpaBCHCTBA MU HX
CBOMCTBA.

CUACTENM ‘mﬂRT—IPT—TWﬁ C TRYMYA TLPnPl\/IPT—THLﬂ\/IVI
dopmMyanpoBaTh CBOMCTBA YHCJIOBBIX
HEPaBEHCTB, WIIIOCTPUPOBATh UX Ha KOOPJAUHATHOM

x*. Oygkmun y = x°, y = x°, y
\/x, v = \x\; rpabudeckoe
PELICHNE YPABHEHUM M CHCTEM
YpaBHEHU U

HepasencTso c OJHOMMIPSIMOM, 10OKA3BIBATH AIreOPandecKH.
[IEPEMCHHO. JlunerinpigllpuMeHsiTh  CBOMCTBA HEPAaBEHCTB B  XOJe
HEPABEHCTBA c OoJHOVpemieHus 3ajad. PemaTh JIMHEHHBIE HEPAaBEHCTBA C
[IEPEMEHHONM M MX PEIICHHE.OJHOW  IMEPEMEHHOM, _ M300paxarb  pelleHHe
YpaBuenuss  ulCucTeMbl JHUHEWHBIX HEpa-[HEPABEHCTBA HA YUCIOBOM MPSIMOM.
HEpPaBeHCTBA. [BEHCTB C OJHOU IlepeMeHHOH HnPemiarh CHCTEMbl  JIMHEHHBIX  HEPaBEHCTB,
HepaBeHcTBa  |[UX pCIICHHE. N300paXkaTh pEIICHHE CHUCTEMBI HEPAaBCHCTB HA,
12 1) M300pakeHne peleHus JIMHSH-YUCIOBON MPSIMON
dOyHKIMH. TTonatne ¢yaknun. Ob6macteAcnob30BaTh (PYHKIIMOHAILHYIO TEPMHHOJIOTHIO
OcHOBHbBIE OIIpENCIICHUS. M  MHOYECTBOM CHMBOJIHKY.
noHsiTusA (S 4) pHAaveHUN GyHKOUH. CrocoOb|BbluMceaaAT, 3HaYeHUsi (QYHKIOHUA, 3aJaHHBIX
3amanus GYHKIUH. dbopmynamu (Ipy  HEOOXOIUMOCTH HCIIOJIL30BaTh
I'pabnk dyakinun. CBOWCTBAKAILKYISATOP), COCTABJATHL TaO0JHIbI 3HAYEHHH
(QYHKIMU, UX OTOOpakeHHe Ha|DYHKIIMH.
rpaduke Tpad)m( yHKIMH % =|CTPOMTH 110 TOUYKaM rpaduku (hyHKITUT.

OnuchIBaTh CBOMCTBA (OYHKIIMM HAa OCHOBE €€
rpaYeCcKOro NpeacTaBIeHUS.

CHOJIL30BaTh (DYHKIMOHAJIBHYIO TEPMHHOJIOTHIO
U CUMBOJIMKY.
HUccaenoBarh NpHMEpPHl Ipa@UKOB, OTPaKAIOIIMX
peallbHBle IIpollecchl M sgBicHuA. IlpuBoauTh
nmpuMepbl MPOLIECCOB M SABJICHUM C 3aJaHHLIMU
cBoiicTBaMi. Mcmojib30BaTh  KOMIIBIOTEPHBIE
NPOrpaMMBbI 151 HOCTPOeHUs rpadrKOB GYHKIHAH 1
n3ydeHussT  uX  cBoMcTBPacmo3HaBaTh  BHIBI
M3yJdaeMBbIX (yHKIHI. IToka3nIBaTh|
CXeMAaTHYECKH I0JIOKCHUC HA KOOPIMHATHOMN ILIO-
CKOCTH I'pauKoB GYHKUMN BUOA: y = x°, ¥y = X, V)
=4x, y = K.
Hcnoan3oBarh  (GyHKIHOHAJIBbHO-TpadHUecKHe
NPEACTABJICHUs U DPEIICHUS W HCCIEI0BaHUS

AN YYNAYYYITY YY AYyAmAass SaonyYAYYYITY

IloBTOpEHHEe W
00001eHue (6 1)

[ToBTOpCHME OCHOBHBIX|
MOHSATHI M METOIOB KYpCOB 7 U
8 Kj1accoB, 0000IIIeHHE 3HAHUI

BriOuMpaTh, NPHMEHATH, OIEHHBATHL CIOCOODI
CPaBHEHMs_ YMCEll, BBIYMCICHHH, NpPeoOpa3oBaHUM
BRIPAKCHHI, PEIICHUS YPaBHEHHII.

OcymecTBIATE  CAMOKOHTPOJIb  BBIITOJHAEMBIX
nencTBHi " CaMOIIPOBEPKY pe3yIIbTaTa|
BLIYMCIIEHUH, IPE00pa30BaHul, TOCTPOEHHUIA.
PemaTh 3aga4uy U3 peaJbHOH KU3HH, MIPUMEHATDH
MaTeMaTUYeCKHE 3HAaHUS IS peElIeHHSI 3a7ad M3
NPYrux IpeIMETOB.

Pemarnb TEeKCTOBBIE 3aJa4u,

CPaBHUBATb,
BLIOMPATDH CIOCOOBI PEIICHUS 3a/1a4U

8

KJacc (He meHnee 102yac.)

HazBanue

pasnen

(Tembl) kypca (urcio/{OCHOBHOE COAEpKaHUE

JacoB)

(OCHOBHBIC BUABI ACATCIBHOCTH o6yqafonmxc;1



Yucna ©_ BBIYHKCH
nenus.  JleHcTBUA
T§JILHHe yucna (9
q

ParnmonansHbBIE qucia,
HppaloOHAaIbHbIE YlcIIa,
KOHCYHbIC M OECKOHEUHBIE
eCATUYHBIE JIpoou.
MHOKECTBO JIE€HCTBUTEIbHBIX]
quCell; JIECTBUTEIIHLHBIC
4yrCcia KaKk OCCKOHEUYHBIC JIeCs-
THUYHBIE  JpoOH. BsauMuo
OJIHO3HAYHOE  COOTBETCTBUC
MEKTY MHOKECTBOM
NEHCTBUTEIBHBIX  YHCEl U
MHOKECTBOM TOYCK KO-
OpINHATHON MIPSMOIA.
paBHEHHE JCHCTBUTEILHBIX
HCET], apu(dMeTHIeCcKue
JIEHCTBUS C IEHCTBUTEIbHBIMU
qUCIIaMHU. ITpubmmxénnoe
3HAUCHUE BEJIMYMHBI,
TOYHOCTD MIPUOTUKEHHUS.
OxpyriieHue YHCel.
IIpukuaka Hu OLICHKA
pE3yJIbTAaTOB BHIYMCICHHI

a3dBuBaTb IIPCACTABJICHUA O quciax: OT]

MHOJKCCTBA HATYPaJIbHBIX YHUCCII 10 MHOKCCTBA
JCUCTBHUTCIIbHBIX YHUCCII.
(O3HAKOMHUTBCS C BO3MOXXHOCTBIO

IPCSICTABIICHUS JCHUCTBUTEIHHOTO YHCIA Kak
OCCKOHEUYHON JCCATHYHOM OpOOH, IIPUMEHSTH
MEeCATUYHBIE MPHOIMKEHHUS palMOHAIBHBIX U
HpparioHaIbLHBIX YHUCEII.
300pakaTh JEHCTBUTEIBbHBIE YHCJIA TOYKAMH
KOOPJAWMHATHOM IPSMOM.
3anuceIBaTh, CPaBHUBATL W YIOPSIIOYUBATH
NeMCTBUTENbHBIC YHCIIA.
BreImoaHsaTh, coueras YCTHbIE M HHUCHMEHHBIE
[IPUEMBI, apu(pMeTHIECKHE neiicTBUS C
palMOHAJILHBIMU YHCIIAMH, HaXOIUTh 3HAYEHMS
CTENECHEN C LIEJBIMH IIOKA3aTeIsIMHU W KOPHEH,
BLIYMCIISITH 3HAYEHHS YUCIOBBIX BEIPAKEHUH.
ITonmyunTe TIpEACTaBIIEHHME O 3HAYHMMOCTH
JNEWCTBUTEIILHBIX YHCEII B  IIPAKTHYECKOH
NEeSITENLHOCTH 4YeJIOBEKa. AHaIU3UPOBATL U
Ienath BBIBOALI O TOYHOCTH MPHOIMKEHUS]
JNEWCTBUTEIILHOTO YHCIA MPH pENIeHUH 3ajad.
Ormvrnm“r, ﬂeﬁCTRVITeHBHFﬂe UCIA

YpaBHenus
HEepPaBeHCTBA.
YpaBHenus

O HOM
nepeMeHHOM
)

H
C
(14

JInaennoe yYpaBHEHUE.
Pemenne aBHEHUM,
CBOJIANINXCS K JINHEHHBIM.
KBagparHoe ypaBHEHHUE.
Pemenne YpaBHEHMH,
CBOJANINXCS K KBaJpPaTHBIM.
bukBanpaTHble ypaBHEHHS.
ITpnmeps! pelieHus
YpaBHEHHI TpeThel u
qeTBEPTOM CTEIIcHEH
pa3noKeHUEM Hal
MHOHUTEIH. Pemenne
APOOHO-PAILIMOHAIBHBIX

_ YPaBHCHHIL.

OcBauBaThb, 3allOMHUHATL M I[PHUMEHATH
rpapuuecKkue MEeTO/bI pu peIIeHUN
\I;paBHeHMﬁ, HEPaBCHCTB U MX CHCTEM.

acNmo3HaBaTh IIeJble U JPOOHEIEC YpaBHEHNS.
PemaTnb
YPaBHEHUS,
MIPOCTEHIITHE

aBHCHHS.

peajaratb BO3MOXKHBIE CIIOCOOBI pEIICHHUS
TEKCTOBEBIX 3aJa4, O0O0CYy:KIaTh HMX M peliaTh
TEKCTOBBIE 3aJ]a4X Pa3HBIMU CIIOCOOaMHU.
3HAKOMUTLCS c HcTOpHUel pa3BUTHS
MaTEeMaTUKHU

JIPIHeﬁHbIe % KBaJApaTHLbIC
YpaBHEHUS, CBOJAIIUEC K HUM,
IpoOHO-palHOHAILHEIE

YpaBHenus
HepaBeHCTBA.
CucreMbl ypaBHe-
Huii (14 4)

71 o
JInHelHOe ypaBHEHHE C TBYMS

nepeMEHHBIMA U ero rpaduk
CucreMa ABYX  JIMHEHHBIX
YpaBHEHHUH C IBYMSI
MEPEMEHHBIMU U €€ pelICHHUE.
Perrenue CUCTEM IBYX
VpaBHEHHI, OJJHO M3 KOTOPBIX
JIMHEHOE, a IPYroe — BTO-

OU CTEIEHM.

paduueckas MHTEpPIpeTaLus
CUCTEMBI ypaBHEHHH C IBYMS
MIEPEMEHHBIMU.

IEpEMEHHBIMUA U CHCTEMBI IBYX YpaBHEHUU, B

OcpanBaTh W NPUMEHATH NPUEMBL PELICHMS
CHCTEMBI JBYX JIMHCHHBIX YPAaBHEHMH C JBYMs

KOTOPBIX
JIMHEWHBIM.
Hcnoan3oBaTh  (QYHKIHOHAILHO-TPadUUECKUE
[peNCTaBJICHUs IJId PelleHus H MCCaeJ0BaHus
YpaBHEHUI M CHCTEM.

AHAJIM3UPOBATh TEKCThI 33444, pelarb ux
anreOpandyeckuM CIOCOOOM: IEePeXOJaUuTh OT
CIIOBECHOM (DOPMYIMPOBKM YCIOBUS 33/aud K
anreOpanveckor MOIEIM ITYTéM COCTAaBJICHHUS]
CHCTEMBbl YpaBHEHMI, PemaTh COCTAaBJICHHYIO

CTAOTANNT ‘I“QDHPUTIT‘;Y' NMOTANTTNATIANAODRATLE

OOHO YPaBHCHUC HE SABJIACTCA

YpaBHeHUn
HepaBeHCTBA.
H)epaBeHCTBa (16
q

H

UucnoBple HEPaBEHCTBA WU
UX CBOMCTBA.
JIvHeliHbIE HEpaBEHCTBA C
OJHOM IIEPEMEHHOM M UX
peLIECHuE. Cucremsl
JMHEHHBIX HEPABEHCTB ¢
OJHOM IIEPEMEHHOM H UX
elIeHHE.
BaJpaTHbIE HEPABEHCTBA U
HX pELIeHUE.
I'paduueckas HMHTEpIIPETALIH
HEPAaBEHCTB M CHUCTEM Hepa-
BCHCTB c IBYMS

Yurarn, 3aNUCHIBATD, MOHUMATD,)
HHTEPIPETHPOBATH

HEPABEHCTBA, MCIIOJB30BATh CHMBOJIMKY U
TEPMHUHOJIOTHIO. BBINOJHATEL IpeoOpa3oBaHus

HEPaBCHCTB, HCI0JIb30BaTh JJ1|
HpeO6DaBOBaHI/IH CBOHMCTBaA YUCJIOBBIX|
HEPaBCHCTB. Pacno3naBaTth JMHEHHBIE ¥

KBaJIpaTHbIE HEPAaBEeHCTBA. PemaTh JIMHENHbIE
HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB,
CHCTEMBI HEPABEHCTB, BKIIOYAIOIIMX KBa-
IpaTHOE HEPaBEHCTBO, M  pelaTh HX;
00CYKIaTh NOJYUCHHEIEC PEIICHUS.

H300pakaTh pelicHre HEPaBEHCTBA U CUCTEMBI

NEPEMCHHBIMHU

HEPABEHCTB HA YMCIOBOM OPSMOM, 3aNMCHIBATH




Dyukuuu (16 49)

Kpagparuunas yHKOus, €€
rpauk i CBOICTBA.
apa0oua, KOOPIUHATEI
BEpILIMHBI 11apaboJibl, OCH
CHUMMETPUHU 1apadoJIbL.
Crenennble  (QyHKIUH C
HATypaJbHBIMH
IIOKa3aTellIMH 2 H 3, uX
rpaduKu i CBOIiCTBA.
papuky GYHKIMI: y = KX,
,,TKO
y=kxto,y=—y=ax

v=oavs v=vfr v=Il

Pacno3HaBaTh BHIBI HM3y4aeMbIX (DYHKIIUH;
HJLIIOCTPUPOBATL CXeMATHYECKH, 00bLACHATH
PACIOJI0KEHHE Ha KOOPIMHATHOM ILUIOCKOCTH
rpaduKoB QYHKIMIA BUIA: ) 5
y=kx,y=kx+b y=—y=ax", y =ax’,
y = 4x, y = \x\ B 3aBUCUMOCTHU OT 3HAYEHUI

K03((PHUIIMEHTOB; ONUCHIBATH MX CBOKCTBA.
Pacno3naBaTh KBagpaTHYHYIO (DYHKIHIO 1O
bopmyie. I[IpuBoauTH npuMepbl
KBaJPAaTHYHBIX 33aBHCUMOCTEH W3 pEaIbHOM
KU3HU, (PU3UKH, TEOMETPHH.

YucyoBble mocJie-
JA0BATEJILHOCTH
(15 9)

ITonsarue YHCI0BOH
IIOCJICAOBATEIILHOCTH.
3amanue
MOCJIEA0BATCIILHOCTH
PEKYPPEHTHOM (hopMYyNIoi H
OpMYJIOM  JI-TO  YJIEHA.
pubMeTHIECKas u
reoMeTpudecKas
nporpeccund, OopMyIIbl JI-TO
yjieHa apu(GMETHYECKON W
reOMETPHUUCCKOM
IPOTrPECCUH, CYMMEI TIEPBBIX
J  YJICHOB. 300pakeHNe
YJICHOB apH(METHICCKOU H
TeOMETPHUUECKOM
Oporpeccuii TOYKAMH  HA
KOOPAWHATHON IIJIOCKOCTH.
JIMHEeHHbBII . 41
NKCTTOHCHITUATEHRKRIU NOCT

OcBanBaTh
0003HAYCHHS,
BbICKA3bIBAHHS c
TCPMHUHOJIOTHH,  CBS3aHHOH
MOCJIEAOBATEILHOCTH.
AHanu3upoBath  (Qopmynry JI-TO  YIEHA
IIOCJIEAOBATEILbHOCTH MM PEKYPPESHTHYIO
dhopmyiry /| BBIYHCJIATH YJICHB]
IIOCJIEAOBATEILHOCTEH,  3aJaHHBIX  JTHUMH
hopmyamu. YcranaBiauBaTh
3aKOHOMEPHOCTh B TOCTPOCHHH  ITOCIIE-
JIOBATEJIbHOCTH, €CJIM BEIIIMCAHBI  IIEPBEIC
HECKOJBKO €€ YJICHOB.
PacnoznaBarnb apu(MeTHIECKYIO u
TeOMETPUUECKYI0 MPOTPECCHM NPU  Pa3HEIX
cnoco0ax 3agaHusl.
PemaTh 3a7auy ¢ MCHOIL30BaHHUEM (OPMYI JI-
ro 4jeHa apu(PMETUYECKOH M IeOMETPUYECKOU
TINOTHECCTINT CVMMEI TTENREIX T UTEeHOR

u HHIEKCHBIE
pedeBbIe
HCIIOJIb30BaHHUEM

C IIOHSATUEM

NMPUMEHATD
CTPOUTH

IToBTOpEHUE,
00001meHue,
cucTeMaTH3alus
3HAHMH

(18 u)

Uucna v BeIYMCIICHUS (3aMKCh,
CpaBHCHMUE, eficTBUS C
MEMCTBUTEIBHEIMH  YHCJIAMU,
JHCIIOBas MIpsiMast; MPOLICHTEI,
OTHOILIEHNS, MPOTOPIIVY;
OKpYIJIEHHE, MPUOJIMKEHUE,
OlLIEHKA; pElIECHHE TEKCTOBBIX
3a1a4 apru(MeTHIECKUM
criocobom)

OnepupoBaTth MOHATUSAMM: MHOYKECTBO,
IIOJMHOXXECTBO, OII€pallM HaJl MHOXECTBaMHU,
HCI0JIb30BAaTh TI'papUUYECKOE IMPEICTABIEHUE
MHOJKECTB JUISI OIMCAHMS PealbHBIX IPOILIECCOB
W SIBJIEHUH, IPH pEHNICHWH 3aJa4 W3 APYTHX
yueOHBIX IIPEIMETOB.

AKTYaJIH3MPOBAThH TEPMHHOJIOTHIO "
OCHOBHbIE JIeliCTBHsI, CBSI3aHHbIE C YHCJIAMM:
HAaTypaJlbHOE YHCJIO, IHPOCTOE M COCTaBHOE
ypciia,  JEIMMOCTh  HATypaJIbHBIX  YHCEIl,
[PU3HAKH JEIMMOCTH, I[€J0€ YHCIO, MOIYIhb
uncia, OOBIKHOBEHHAas M JIeCATUYHAs Jpodu,

CTAaHJAPTHBIM BUI 4MCIa, apU@MeTHYECKHH
KRA TT]"\Q’T‘T—TLTﬁ XOoneydrn

[Ipu pazpabotke pabouyeil mporpaMmbl B TEMAaTUYECKOM ILJIAHUPOBAHUU JOJDKHBI ObITh YUTEHBI

BO3MOXHOCTH  HCIIOJIb30BaHUA

SABJIAOIIUXCA

y‘le6HO—MeTOI[I/ILIeCKI/IMI/I

QJICKTPOHHBIX

MaTcpruajiaMu

(mudpoBBIX) 00pa30BaTENBHBIX PECYpPCOB,
(MyJTBTUMEIUHHBIE — MTPOTPAMMBEI,

3JIEKTPOHHBIE YUEOHUKH U 3aJaYHMKH, IEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIe Ja00OpaTOpHH,
UIPOBBIE MPOrPaMMBbl, KOJIEKIMHM LHU(POBBIX 00pa30BaTENIbHBIX PECYPCOB), MCHOJIb3yEMBbIMU
s oOydyeHMs M BOCIMTAHMs pa3jIMYHbIX TIPYIIN IOJb30BaTelel, NpPEeACTaBICHHBIMU B
JIEKTPOHHOM (LMGPOBOM) BUAEC M peanu3yloluMu auaaktudeckue Bo3moxHoctH HWKT,
coJiepKaHKue KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 00pa3oBaHUU.

PABOYAS ITPOTPAMMA YVUYEBHOI'O KYPCA «'EOMETPUS». 7-9 KIIACCbI

HEJIM U3YYEHNA YYEBHOI'O KYPCA
«MaremMaTHKy YK€ 3aTeéM YYHUTb HaJ0, YTO OHA yM B NOPAJOK IPUBOIUT», — IHUCAJ BEJIUKUN
pycckuii ydyeHbld Muxaun BacuibeBud JIoMoHOCOB. M1 B 5TOM COCTOMT OJHA U3 IBYX LEIEH
o0y4yeHHs TeOMETPUM KaK COCTaBHOW YacTW MAaTEMAaTUKU B INKOJE. DTOM IeTH COOTBETCTBYET

JOoKa3zaTcCJibHas  JIMHUA

npenoaaBaHusa

TCOMETPHHU.

Crnenyst mnpencraBieHHON paboueit

mnporpaMmme, HadyuHag C CCEAbBMOTO KJIaCCa Ha YpPOKax TICOMCETpHUHU 06y‘-13.I-OIJ.IPII>iC§I YUYUTCA
MMPpOBOAWUTL HNOKA3ATCIIBHBIC PACCYXICHUSA, CTPOUTH JIOTUYCCKHUEC YMO3AKIIIOUCHUSA, NOKA3bIBATH
HUCTUHHBIC YTBCPKACHUA U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJAUTHL PACCYKIACHUA «OT
IMPOTUBHOI'O», OTINYATH CBOICTBA OT IIPpHU3HAKOB, (bOpMy.]'II/IPOBaTB O6paTHBIe YTBCPKACHU.
yquI/IK, OBJIaJICBIIMI HCKYCCTBOM pacCCyKJaThb, 6yI[eT MNPpUMCHATL €Iro U B Oprxca}omeﬁ



xu3Hu. Kak mnmcan reomerp u  nexmaror Hrope ®enopoBuu IlapsiruH, «IHOIbMH,
IIOHUMAIOIIMMHU, YTO TaKO€ JOKa3aTelbCTBO, TPYAHO U J1aXKE HEBO3MOKHO MaHMITYJIMpoBaTh». U
B 9TOM COCTOMUT Ba)KHO€ BOCIIUTATEJIbHOE 3HAYECHUE U3Y4YCHUS T'€OMETPHUM, IIPUCYIIEE UMEHHO
OTEYECTBEHHOW MAaTEMAaTUYECKON ILIIKOJIE.
BMmecTte ¢ TeM aBTOpBI MPOrpaMMbl MPEJOCTEPEraloT YYUTENs OT HM3JIUIIHEro (hopMain3ma,
0COOEHHO B OTHOUICHWM Hayal M OCHOBaHHWH reomerpuu. PpaHiy3ckuii maremaTtuk Kax
JlbeioHHE 10 3TOMY ITOBOJY BbICKa3zalcs Tak: «YTo kacaercs AeIUKaTHOM MpoOsieMbl BBEICHUS
«aKCHOM», TO MHE Ka)ETCsl, YTO Ha MEPBbIX MOpax HYKHO BOOOIIE N30eraTh MPOU3HOCUTH CaMO
310 cioBo. C Apyroil »*e CTOPOHBI, HE CIEAYeT YIycKaTb HU OJHON BO3MOKHOCTU JaBaThb
MIPUMEPBI JIOTUYECKUX 3aKJIIOUEHUHM, KOTOpble KyAa B Ooublliell Mepe, 4eM HJies aKCUOM,
SIBJISIFOTCSI ICTUHHBIMU U €IMHCTBEHHBIMU JIBUTATEISIMU MaTEMATUYECKOTO MBIIIICHUS.
Bropoil nenbr0 M3yd4eHHS T€OMETPUM SBIISIETCS MCIHOJIB30BaHME €€ KAK WHCTPYMEHTa IIpU
pEelIeHNH KaK MaTeMaTU4YeCKUX, TaK W TMPAKTUYECKUX 3aJlad, BCTPEUAIOUIMXCS B peaJbHOU
KU3HU. OKOHYMBIIMN KypC T'€OMETPHM IIKOJbHHUK JOJKEH OBITh B COCTOSIHUM OINPEAETUTh
reoOMeTpHUYEcKyto (Urypy, ONHcaTh CIOBAMU JaHHBIM 4YEpTEX WM PUCYHOK, HAWTH IJIOLIA/b
3eMEJIbHOTO YYacTKa, paccuuTaTh HEOOXOJMMYIO JUIMHY OITOBOJIOKOHHOTO Kalens Win
TpeOyemble pa3Mephl rapaxa AJisi aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS
JUHUS B M3YYEHHHU T€OMETpUM B IKoJie. JlaHHas mpakTHuecKas JIMHMS SBIISETCS HE MEHee
BaXKHOM, yem nepBas. Emé [1naron npeanuceian, utoObl «rpaxaane [IpekpacHoro ropojia HU B
KOEM cllydae He OCTaBJISJIM F€OMETPUIO, BEIb HEMAIOBAXKHO JlaXke MO000UHOe e€ MpUMEHEHUE —
B BOEHHOM JIeJI€ J1a, BIPOYEM, U BO BCEX HayKax — JUIsl JIYUIIETO UX YCBOCHUS: MBI BE/Ib 3HAEM,
Kakasi OecKOHeuHas pa3HHIa CYIIECTBYET MEXJy YeJOBEKOM IPHUYACTHBIM K T€OMETPUU U
HeNmpHUYacTHbIM». JlJI1 3TOro y4uTeNn0 pPEeKOMEHAyeTCs MNOoA0MpaTh 3aladd IPAKTHYECKOIo
XapakTepa I pacCMaTpPUBAEMbIX TEM, YYWUTh JAETEH CTPOUTh MAaTEMaTHYECKHE MOJEIN
pEaIbHBIX JKU3HEHHBIX CHUTYyallMi, MPOBOJUTH BBIYMCICHUS U OIEHMBATh aJIeKBaTHOCTh
MIOJIyYEHHOTO pe3yinbrata. KpaliHe BaXXHO MNONYEPKHMBATH CBSI3W TE€OMETPUM C APYTUMU
IIpeJMeTaMu, MOTUBUPOBATh UCIOJb30BATh ONPEACICHHUS T'€OMETPUUECKUX (UIYyp U MOHATHIH,
JE€MOHCTPUPOBATh IPUMEHEHHE NOTYYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTHU CBSI3U Haubosee
SPKO BUIHBI B TeMax «Bekrops» , « TpuroHomeTpudeckre COOTHOIEHU», «MeTo KOOpaIuHaT
» 1 «Teopema ITudaropa». MECTO YYHEBHOI'O KYPCA B YYEGEHOM IIVIAHE
CornacHo yueOHOMY IJIaHy B 7—9 Kiaccax m3ydaercs y4eOHbIH Kypc «['eomeTpusi», KOTOPHIH
BKJIIOYAET CJIEAYIOIME OCHOBHBIE pa3fienbl coiepkanus: «l'eomerpuueckue (urypbl U ux
CBOMCTBa», «l/3MepeHHEe reOMETpUYECKHX BEIMYUH», a Takke «/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTNY, «BekTopb», «JBukeHus miockoctu» U «lIpeoOpa3oBanus nogoous».
VYueOHbIl IU1aH mpenycMaTpuBaeT HU3y4YE€HUE I'€OMETpUM Ha 0a30BOM YpPOBHE, MCXOJS U3 HE
MeHee 68 yueOHBIX YacoB B yueOHOM I'0Jly, BCETO 3a TpH roja o0ydeHus — He MeHee 204 yacos.
COAEPXAHUME YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUNA)
7 KJ1ace
HavanpHple mnoHATHs reoMerpuu. Touka, mpsMas, OTpPe30K, Jyd. Yros. Bunbel yrios.
BeprukanbHsle M cMexHble yribl. buccexkrtpuca yrina. JlomaHas, MHOTOYIOJIbHUK.
[lapannenbHOCTh M MEPHEHAMKYISAPHOCTh HpsMbIX Cummerpuunble Qurypbl. OCHOBHBIE
CBOMCTBa 0ceBOM cuMMeTpuH. [Ipumepbl cMMMETpUM B OKpYXKarolleM MUpE.
OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JINHEHKH.
TpeyronsHuk. BbicoTta, wMenmana, Ouccekrpuca, uX cBoicTBa. PaBHOOeapeHHBI U
PaBHOCTOPOHHUI TPEyroJIbHUKH. HepaBeHCTBO TpeyroybHUKA.
CBoiicTBa U MpU3HAKK paBHOOEIPEHHOTO TPEYroJibHUKA. [IpH3HaKu paBeHCTBA TPEYrOJIbHUKOB.
CpolicTBa M NPU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrioB TpeyrojpHUKA. BHEUIHHE YIiIbl
TPEYrOJIbHUKA.
[IpsmoyronpHblii  TpeyroibHUK. (CBONCTBO MeIMaHbBl IPSMO-YrOJBHOTO  TPEYroJIbHHKA,
IIPOBENEHHOW K rumnoteHyse. llpu3Haku paBeHCTBa IPAMOYTOJIBHBIX TPEYrOJIBHUKOB.
[IpssMoyronbpHBIN TPEYroNbHUK C yriaoM B 30°.
HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,



Teopema 0 0OJIbILEM yriie U OOJbILIeH CTOPOHE TPEyrobHUKA. [IeprneHuKyIsp 1 HaKIIOHHAS.
I'eomerpuueckoe MecTo ToueK. buccekTpuca yria u cepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY Kak
r€OMETPUYECKHUE MECTa TOYEK.
OKpyXHOCTb U KpYT, XOpAa U JUaMETpP, UX CBOMCTBA. B3auMHoOe pacrosioxkeHne OKpYKHOCTH U
npsimoit. KacaTtenbHas U cekylas K oKpy:kKHOCTU. OKpy»KHOCTb, BIIMCAaHHAs B yroJy. BrnmcanHas
1 ONMCAaHHAsl OKPY>KHOCTHU TPEYrOJIbHUKA.

8 KJ1ace
UYerslpéxyronbpauku. IlapajienorpamMm, ero mpu3Haku H  cBoWcTBa. YacTHele ciydau
napajyuiesorpaMmoB (IIpSMOYTOJIbHUK, poMO, KBajapar), UX INpU3HAKU U cBoWcTBa. Tpameuus,
paBHOOOKas Tparnenus, e€ CBoicTBa U nMpu3Haku. [IpsMoyroipHas Tpanemnus.
Meron yasoenus Meauansl. LleHTpanbHas cMMMETpHs.
Teopema ®aneca u Teopema 0 MPONOPLUOHAIBHBIX O0Tpe3kax. CpenHue JIMHUN TPEYr OJIbHUKA U
Tpaneuuu. LleHTp Macc TpeyrojapHuKa.
[Tonobue TtpeyronpHukoB, KodhduimeHT mnonaodus. I[lpusHakun mOMOOHS TPEYroJTHLHUKOB.
[Ipumenenue nmogo6Ust P PELICHUH MPAKTUUECKUX 3aa4.
CpoiictBa miom@aaed reomerpuueckux ¢uryp. Dopmynsl Uis IUIOHMIAAW TPEYTOJIbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHHE TII0MA e M0100HBIX QUTyp.
Brruncnenue mioimaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.
Teopema ITudaropa. Ilpumenenue reopems! [udaropa npu pemeHnn npakTHUECKUX 3a1a4.
CuHyc, KOCHHYC, TaHI'€HC OCTpOro yriia MpsIMOYTOJIbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue pyakuun yrios B 30°, 45° u 60°.
BnucanHuble 1 IEHTpaIbHBIE YIIIbIL, YTOJ MEXIY KacaTeIbHON M XOPAOW. YTIbl MEXAY XOpAaMu
U CeKyluMHU. BrimcaHHble U ONMMCaHHBIE YETHIPEXYroJbHUKU. B3auMHOE pacrnosoxeHue IByX
okpyxHoctei. Kacanue okpyxkaoctend. O0ImIme KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJ1ace
Cunyc, xkocunyc, tanreHc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOMXKIECTBO.
DopMmyJIbl IPUBEACHUS.
Pemenue tpeyrosibHukoB. Teopema KOCHHYCOB M T€OpEMa CHMHYCOB. PelieHre mpakTUYecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue nomoous. [logobre cOOTBETCTBEHHBIX AJIEMEHTOB.
Teopema 0 NpOU3BENEHHHM OTPE3KOB XOPZA, TEOPEMBI O NPOU3BEICHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJpare KacaTeIbHOMU.
Bexrop, ninuHa (Moaylb) BEKTOpa, COHAMPABICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HANIPABICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ BEKTOPaMHU.
Pa3znoxenue BekTopa 1o AByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunarsl BekTopa. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKJICHUS JUIMH U YIJIOB.
JlexapTOBbI KOOpPJIMHATHI Ha IUIOCKOCTHU. YPaBHEHHUs MPSIMOM M OKPYKHOCTH B KOOPAMHATAX,
IepeCceYeHNe OKPYKHOCTEH U MpsAMBbIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.
[IpaBunbHble MHOrOyroibHukH. JlinHa okpyxHocTH. ['panycHas u paauanHas Mepa yria,
BBIYMCIIEHUE JJIMH AYT OKpykHOCTel. [lnomanp kpyra, ceKTopa, CerMeHTa.
JIBUKEeHHS TJIOCKOCTH U BHYTPEHHHE CUMMETpUU (Uryp (SJIeMEHTapHbIE MPEICTaBICHUS).
[TapannensHsiil iepeHoc. 1loBopoT.

INTAHUPYEMBIE IIPEIMETHBIE PE3VIJIbTATBI OCBOEHUA PABOYEN

I[TPOI'PAMMBI KYPCA (I10 T'OAAM OBYUYEHNA)
OcBoenue yuebHOro Kypca «I'eoMeTpus» Ha ypoBHE OCHOBHOTO OOIIero oOpa30BaHUs JIOJDKHO
o0ecreunBaTh JOCTIKEHHE CIEIYIOIIMX MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yabTaTOB:

7 KJ1ace
| Pacnio3HaBaTh M3yueHHBIE TeOMETpUYecKHe (UIypbl, ONpeAeisITh HUX B3aUMHOE
pacrosio)keHue, H300pakaTb I'eOMETpUYECKHE (UTYpHI; BBIIOJIHATh YEPTEXKH M0 YCIOBUIO
3amaud. M3MepsaTh JIMHEHHBIE M YIJIOBbIE BEIWYMHBI. PemaTth 3a1aud Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJIUYMH YIJIOB.
] Jlenatb TpyOyIO OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B PEabHOM KHU3HH,



pa3MepoB MPUPOIHBIX 00BEKTOB. Paznuuarh pazmMepsl ITUX 0OBEKTOB MO MOPSAKY BEIIMYHHBI.

| Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/ladam.

| Ilonp30BaTbCcsi NpPU3HAKAMU DPABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh IIPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TPU PEIICHUH 3a/1a4.

| [IpoBOAUTB JIOTHUECKHUE PACCYKICHHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.

| [Tonp30BaTbCcs INpU3HAKAMM PaBEHCTBA IIPSAMOYTOJIBHBIX TPEYTrOJbHUKOB, CBONMCTBOM

MEJIMaHbl, MPOBEACHHOW K THIIOTEHY3€ IPAMOYIOJBHOIO TPEYTrOJbHUKA, B PEIICHUHU
reOMETPUUYECKHX 3a/1a4.

| Onpenenars NapajuledbHOCTb MPSAMBIX C MTOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh napaieNbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsIMOM.

| Pematsb 3a1aum Ha KiieT4aToi Oymare.

| [IpoBOIUTH BBIYMCICHUS W HAaXOIUTh YHUCIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUYECKMX  3aJadaXx C  MCIOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX NpPU MEPECEUEHUH JBYX MapaIeNbHBIX
MPSIMBIX CEKyIIel. Pemare mpakTuyeckue 3aa4y Ha HaXO0K/JICHUE YIJIOB.

| Bnagers moHsATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeneisThb OHUCCEKTpUCY
yIJla U CEpEeAMHHBINA IEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

| @opMyIHpOBATH ONPEIEIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JTUaMeTpa OKPYKHOCTH,
MI0JIb30BATHCSI X CBOMCTBAMM. Y METh IPUMEHSTh 3TH CBOWCTBA IPU PEIICHUH 3a4a4.

| BrageTe moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
ueHtp. Ilonp3oBaThcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTrOJIbHHUKA IEPECEKAOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHANKYISAPBl K CTOPOHAM TpPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

| Brmagete mnoHsATMEM KacarelpHOW K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOW O
MEPIECHIUKYIIIPHOCTH KAacaTeNbHON U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUs.
| Ilonb3oBaTbcs MPOCTEHMIIMMH TE€OMETPUYECKMMHM HEPABCHCTBAMH, IIOHMMATh HX
MPAKTUYECKHUI CMBICTT.
| IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JINHEHKH.

8 KJ1ace
| PacniozHaBaTh OCHOBHBIE BHIBI YETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, MOJIB30BATHCA HX
CBOMCTBAaMH IIpU PELICHUH F'€OMETPUUECKUX 3a/1ay.
] [IpuMeHATh CBOMCTBA TOYKM IEpPECEUECHUs MeIuaH TPEeyroyibHUKa (LIeHTpa Macc) B
pEILIEeHNN 3a]ay.
] Bnagers nonaTHEM CpenHEN JIMHUYU TPEYTOJIbHUKA U TPAICLIMU, IPUMEHATh UX CBOWCTBA

IpU peuleHuH TreoMeTpuueckux 3anad. llomb3oBatbes Teopemoit Pajeca U TeopeMoil o
MIPOMOPLIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUS MPAKTUUECKUX 3a/1a4.

] [IpuMeHsTh NpU3HAKY 000U TPEYTOJILHUKOB B PEIICHUH F€OMETPHUUECKUX 3aa4.

] [Tonb3oBatbest Teopemoil [ludaropa s pemieHuss T€OMETPUUYECKUX U MPAKTHUYECKUX
3amad. CTpoUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a/layaX, CaMOCTOSITENILHO JIeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITTHHBI.

| Bnagers nonsTusMmu CHUHYC4, KOCHMHYCAa W TAHI'CHCA OCTpPOTO Yyrija IMIIpAMOYTOJIbHOI'O
TPEYroJIbHUKA. ITonb30BaThbCs STUMH NOHSITUSIMHM JJIsI PCUICHUA MMPAKTUYCCKUX 3a1a4.
| Breruucnars (paSJII/I‘IHBIMI/I CHOCO6aMI/I) miomazap  TpCYroJbHUKa U ILIOIIaAn

MHOTOYTOJIbHBIX ~ (uryp (HoOJb3ysAch, TA€ HEOOXOAUMO, KalbKynaTopom). llpumeHsars
IIOJIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3aJa4ax.

n Bnagerp NOHATHAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIVIA, HMCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJamH (CEeKyIIUMH) U yrile MEXIy KacaTelbHOW U XOpJon
IIPYU PELICHUN T€OMETPUUECKUX 3a/1ad.

n Bnaners noHsATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, IPUMEHATH CBOKWCTBA OIMCAHHOIO
YEeTBIPEXYTOJIbHUKA TP PELICHNUH 3a]au.

[ [TpuMeHsATH NOTy4YEeHHBIEC 3HAHUS HA MIPAKTUKE — CTPOUTh MAaTEeMAaTHUYECKUE MOJIENHU IS



3aja4u peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCICHUS C IPUMEHEHHEM 1010015
Y TPUTOHOMETPUH (IIOJIB3YACH, T HE0OX0AUMO, KaIbKYIATOPOM).

9 KJIACC
] 3HaTh TPUTOHOMETPUYECKHE (QYHKIUU OCTPHIX YIJIOB, HAXOAUTh C HUX MOMOUIBIO
pa3aUyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYTOJbHUKA  («pPELIEHHE  IPSIMOYIOJIbHBIX
TPEYrOJIbHUKOBY). HaxoauTh (C MOMOIIbIO KANBKYIATOpA) JUIMHBI M YIJIBI ISl HETaOIUYHBIX
3HAYEHUM.
] [lonme30BaTbcst  opMyllaMH  TPHUBEACHHS H  OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIs1 HAXOKJICHUSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUYECKUMH BETMUMHAMU.
] Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAX0XK/IE€HUS Pa3JINYHBIX JIEMEHTOB
TPEYroJIbHUKA («pEIIeHUE TPEYroJbHUKOBY»), MPUMEHITh UX MPU PELICHUH T'€OMETPUUECKUX
3ajadu.
] Bnagerp nmoHsTHMSAMH npeoOpa3oBaHMsl [000MS, COOTBETCTBEHHBIX AJIEMEHTOB
nono6ubx ¢uryp. Ilomp3oBaThes CBOMCTBaMM MMOAOOMS TNPOU3BOJIBHBIX (QUIYP, YMETbH
BBIYMCIATh JUIMHBI U HaXOAWTh YIJIbl Yy MOAOOHBIX (Guryp. IlpumeHsATs cBOMCTBa momodus B
MPaKTUYECKUX 3a7adyax. YMeTh IPUBOIUTH IPUMEPHI OJOOHBIX (GUTYp B OKPYXKAIOIIEM MHpE.

| ITonp30BaTbCs TEOPEMAMH O NMPOU3BEICHUHU OTPE3KOB XOPI, O IMPOU3BEICHUU OTPE3KOB
CEKYIUX, O KBaIpaTe KacaTeIbHOM.
| [lonb3oBaThcsi BEKTOpaMHU, MOHMMAaTh HUX TE€OMETPUUECKUA U (PU3MUECKHH CMBICH,

MNPUMCHAThE WX B PCHICHUHU T'COMETPUYCCKUX U q)HBI/I‘IeCKI/IX 3aJ1a4. HpI/IMeHSITI) CKaJIApHOC
MMPOU3BCACHUC BEKTOPOB JJI1 HAXOXACHHUA IJIVMH U YIJIOB.

| ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, MHNPHMCHATH C€ro B PCHICHUU
TCOMETPHUUYCCKUX U MTPAKTUYCCKUX 3a1a4.
| BJ'Ia)IeTI) IMOHATUAMM IMPABUIIBHOI'O MHOT'OYT'OJIbHHKA, JJIIMHBI OKPYXHOCTHU, MJIMHBI AYTH

OKPYXHOCTH M paJMaHHOM Mepbl YIJla, YMETh BBIYMCIATH IUIONIAAb Kpyra M €ro 4acrei.
IIpuMEHATH OTYYEHHBIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

] Haxomuts ocu (Mm UEHTpPHI) CUMMETpUHM (PUTYp, TPUMEHATH IABUKEHUS IJIOCKOCTH B
MPOCTEUIINX CIydasiX.
] [IpumeHsTh NOMyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJAETH IS

3aJa4 peaJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHUEM 11010015
TEMATHUYECKOE ITNTAHUPOBAHMUE (1o ronam) 7 knacc (He MeHee 68)

Harrauue nanneana

Ocuorurie
(ronn) KypcalOcHOBHOE coep:kaHue 05110 XS] BUABI AESITEILHOCTH
(4Mci10 YacoB) yHaom
IInacTeumue TTnacTretnmue reoMeTnuueckue
reamMaTNyYecKHue OATLAKTLI TOUKU TINGMETE, TYUN M oanuvTunaRaATE OCHOBHBIC TTOHSTHS U
churvnrr U VIR MHOTOVEOTRAYK, ATTheTeTenuda
u uy crRoucTBa. nomanag Cuescakie u PacnmorHaRATR URVURHHKIE TEOMPTHHYECKUE
Nrmeneaume RENTUKATRHRIE VITTRT PaGnTa ¢ durvnr annmenemarTL Uy rRRAUMUNA
reamMmeTNYECKUX TNACTEUTITAMU UeNTENAMHY. NACTINTINKAHTIA REITINTHATER UANTAMN TIN
RATUYH Uanenenue nuneliarry u verorumn 2amauu [InaranuTe mocTelnme
(14 4) VPTIORRIX RETAUWH, BRIYUCIICHUC | mocTnneHs C IIOMOILIBIO ITUPKYIIS U
ATNARKNR U VI'TTOR .
TTenunmeTn u mnotaae GUryp, MrmenaTrk MTUHPTTHRIE U VITTORRKIA RATTUUUHRT
COCTARTEHHRIX UR TANMATNUUACKUY T TTINAKTUUACKUY NATLALTAR,
MMPAMOYTOJIbHUKOB OnmnenenaTL «HA TTA?N NARMANLET NAATTRHE[X

nﬁ"LPI(’T‘nR TTNORNTUTR rnvﬁvm NTTAHAHKY TAY
navennr PemmraTk Ranmauu wa REYYCIICHUE
TTUAH OTHARKNR U RATTUUUH VITOR

PemiaTk Ramauu Ha RRAUMHOE PaCIIOJIOKECHUE
reoMeTnuueckuy churvn

TInaranurTh vnaccuchuramm VITIOB,
REIUUCTATR MTUHPUHRIE U VITTORKIE
RATUUUHLT MNORNIUTE HEOAYNTTUMETA
TOKARATATRHKIE NACCWVK TTAHU S THQKOMUTHCH

C HCTOpI/Ieﬁ Pa3BUTHA TCOMCTPHUU




TpeyrojbHUKH
)

[loHsATHE O paBHBIX
TPEYroJbHUKAX U IICPBUYHBIC
MIPCACTABICHUS O PABHBIX
(KOHrpy3HTHBIX) purypax. Tpu
MpH3HAaKa PaBCHCTBA TPEYTOJIbHHU-
KOB.
[Ipu3Haku paBeHCTBA
[IPSIMOYTOJILHBIX TPEYT'OJILHUKOB.
BOMCTBO MEIHAHBI
MPSIMOYTOJIBHOTO TPEYTOJILHHUKA.
PaBHOOEApEHHEIC B PABHOCTOPOH-
HHE TPEYTOJbHUKH. [Ipu3Haku u
CBOMCTBA paBHOOEIPEHHOTO TPEY-
roJbHHKA.
IIpoTus GoJblICH CTOPOHEI
TPEYTOIBLHUKA JIEXKUT OOJIBIIHNI
yrou. IIpocTeimme HeEpaBeHCTBA
B reomeTpuu. HepaBeHCTBO
TpeyroabHuka. HepaBeHCTBO
nmomanoi. [IpsaMoyrosHbBIM
TPEYroJbHHUK C yrioM B 30°.
IIepBhIc MOHATHS O JOKA3aTENIhb-
CTBax B TEOMETPUHU

Pacno3HaBaTh I1aphl paBHBLIX TPCYTOJIBHUKOB
Ha TOTOBBIX YepTeKax (C yKazaHUEM
MpH3HAKOB). BLIBOAUTH CieCTBUS (PaBCHCTB
COOTBETCTBYIOIIUX 3JICMCHTOB) U3 PABCHCTB
TPEYroJbHUKOB. @OpMYIHMPOBATH
ONpPEICICHUS: OCTPOYTOJIBLHOTO,
TYIIOYCOJIBHOTO, IIPSIMOYTOJBHOTO,
pPaBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEIHaHbl TPEYrOJbHUKA;, CEPeAUHHOTO
MEPICHINKYIIIpa OTPE3Ka; IepuMeTpa
TPEYroJbHUKA.
@dopmMyaupoBaTh CBOICTBA U IIPU3HAKHU
PpaBHOOEIPEHHOIO TPCYrOJbHUKA.
CTpouthb 4epTeK, pelaTh 3a4a4M C
ITOMOIIILIO HAXO0KICHUS PaBHBIX
TPEYroJbHUKOB.
PUMEHATH IIPU3HAKNA PABCHCTBA
NPSIMOYTOJIBHEIX TPEYTOJIbHUKOB B 3a7a4ax.
CI0JIb30BATh LIU(POBBIE PECYPCHI A
HCCJIeI0BAHUS CBOMCTB M3y4aeMEIX (DHUTYP.
3HAKOMHUTLCS C HICTOPHEH Pa3BUTUS
TeOMETPUH

TpeyrojbHuuka (14
o)

HbIE ¥ OJJHOCTOPOHHHE YIJIBI
(oOpa3oBaHHBIE IPU IEPECEUCHUN
napauieIbHBIX MPSIMBIX CEKYIICH).
[Ipu3HaK mapamieabHOCTH
MPSIMBIX Yepe3 PaBEHCTBO
PACCTOSTHUM OT TOYEK OJHOMN
répﬂMOﬁ JI0 BTOPOM IIPSMOIA.

YMMa YIJIOB TPEYrOJIbLHUKA U
MHOTOYTOJIbHUKA.
BueniHnue yribl TpeyroJibHUKA

IMapaaaensnbie [[IapamienbHble IPsMBIE, UX CBOK- | DOpPMYJIMPOBATh NOHATHE N1apaJlIeIbHBIX
NpsAMbIe, CyMMa  [cTBa, LIsThIid noCTy1aT EBKINIA. IPSMBIX, HAXOAHUTh ITPAKTUYECKHE TIPUMEPBI.
YIJIOB HaxpecT nexamue, COOTBETCTBEH- 3y4aTh CBOMCTBA YII0B, 00pa30BaHHEIX

IIPYU TIEPECEUEHNH MaPALICIbHBIX IPSAMBIX
cekymie. ITpoBoauTh JOKa3aTeIbCTBA
MapaJlIeIbHOCTH ABYX IPSAMBIX C IOMOIIBIO
YIJIOB, 00pPa30BaHHBIX IIPU TIEPECEUEHUN ITUX
HIPSIMBIX TPETHLEN TIPSIMOU. BEIYUCHATE CyMMY
lYfJ'IOB TPEYroJbHUKAa U MHOTOYTOJILHUKA.
axOJUTh YHCJIOBBIE H OYKBEHHbBIE 3HAUCHHUS
YIJI0B B TECOMETPHYESCKUX 3a7adax C
HCIOJL30BaHUEM TEOPEM O CYMME YIJIOB
TPEYroJabHUKA 1 MHOTOYTOJIbHHKA.
3HAKOMUTELCS ¢ UCTOPUEH Pa3BUTHS

OKpYKHOCTH M
KpYT.
I'eomeTpnueckue
H;)CT[)OGHI/[SI 14
q

OKpyKHOCTb, XOPZbl U TUAMETPBHI,
nX cBoiicTBa. KacarenpHas kK
OKpyKHOCTH. OKPYKHOCTb,
BIHCaHHas B yroJj. ITonsTue o
['MT, npuMeHeHHe B 3a7a4ax.
buccexTprca 1 cepe ITMHHBIA
MEPIEHINKYIAP KaK TeoMe-
TPUYECKHE MECTA TOUEK.
KPYKHOCTB, OITMCAHHAS OKOJIO
TpeyrojbHuKa. BrucanHas B Tpey-
FOJIBHUK OKPY’KHOCTb.
IIpocTeiimme 3agaun Ha
MOCTPOCHHUE

DopMyIMpOBaTh ONPEICICHUS: OKPYKHOCTH,
XOPZBI, IMAMETPa ¥ KacaTeIbHOU K
OKPYKHOCTH. M3y4aTh nx CBOWCTBA, IPU3HAKH,
CTpPOMTH uepTeku. McenenoBars, B TOM 4HcIe
MCIOJIB3Ys IM(DPOBBIE PECYPCHI: OKPYKHOCTb,
BIMCAHHYIO B YTOJI; IICHTP OKPYKHOCTH,
BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
KacaTeIbHBIX.

HUcnonp3zoBats Meton IMT mia
OKa3aTeJIbCTBA TEOPEM O NEPECCUEHUN
MICCEKTPUC YIJIOB TPEYrOJIbHUKA U

CEPEJMHHBIX NEPIEHAUKYIAPOB K CTOPOHAM

TpeyroyibHuka ¢ nomowso I'MT. OBnaneBats

IToBTOpPEHUE, [ToBTOpeHKe 1 00001IeHne OCHOB- |PelaTh 3aia4y Ha IOBTOPEHHE,
o0o0menue HBIX IOHSATHH M METOJIOB Kypca 7 |MIIIIOCTPHUPYIOIIUE CBSI3H MEXIY PA3IMIHBIMU
3HaHuH (4 9) Kacca JacTsIMH Kypca

8Kkmacc

Harrauue nannena
(TeMbI) *vnea (YHCTIO0

4acoB)

OcHoOBHOE cojiep:KaHue

OCHOBHK'® RUTHT TeaTe]IbHOCTH
00y4ar M XCs

UerripéxyroJbHUKH
(12 9)

U  CROVICTRA
manamTmeTOTNAMMOR

TTananmenarnam  era mhuRrHEAKUT
UacTHple ClIydyan

(TN aIMOVTOTRHUK NnOMA [oImene Teuua manammeTornaMMa
KRATTNAT) UX  TNURHAKU  UMNIMOVEOTRHUKA nomAa KRATTNATA
CROVICTRA Thnanmernug [rnamertuu NARENONKNTT ThATIATTUT
ParuoOhoxag U TMIMOVIOTEHAIITNIMOVINTRHNT Tnamteruu JToRaRLIRATRE 1|
Thatreriuu - ViRoeHUe MeHaHbLMCTINTL20RATL mTNU  NEIMAHUM ramau
HeHTpaJ'ILHaSI CUMMETpPUS MNURHAKU U CROVCTRA® TTAananmmenarnamMmMAa
MNIMOVTOTRHUKA nomvAa KRATTNATA
ThATTATTIT NnarRENNNKNTT ThaTermmum

Mrobnawar. U HAYQATMUTL OAa uUenTewax
UP’T‘LII’\;Y‘"’Y\ MTRAUAKTA NARHRKIY RMUTTINR m mY
ATTAMATTLT MonuvnunaraTL

MNIMOVTOTRHNT  Thattertuu TInumenqrp,
MeTAN VIRNAHUS MAeTTUAHK TheVINTTRHUKA

o 1




Teopema Dajeca u
TeopeMa o Ipo-
MOPIHMOHAJIbHBIX
0Tpe3Kax, MoJ00HbIe
Tgyeyro.nbﬂmm as

q

Teopema daneca u TeopeMa o
MPONOPIUOHAIBHEIX OTPE3KaX.
pCIHSS INHUS
TpeyroiabHuka. Tpamnemus, eé
CpCIHSS INHUS.
PONOPLMOHANILHBIE OTPE3KH,
IIOCTPOCHUE YETBEPTOrO
IIPOHOPLMOHATILHOTO OTPE3Ka.
BOMCTBA IIEHTPa Macc B
TPEYroJbHHUKE.
[logo0HbIC TpeyronbHUKH. Tpu
MIpU3HAKa 110 100us
TPEYroJLHUKOB. IIpakTrueckoe
MPUMEHEHUE

IIpoBoAUTH MOCTPOEHHUS C TIOMOIILIO
LUPKYIIS U TUHEHKH C UCII0JIb30BaHUE
TeopeMbl Dajieca U TEOPEMBI O
MIPOIOPLHOHANILHBIX OTPE3KaX, CTPOUTh
YeTBEPTHIM IPOIIOPIIHOHAIBLHEIN OTPE30K.
IIpoBoaUTH JOKA3aTEJbCTBO TOI'O, YTO
MEJHaHBl TPEYTOJIbHUKA IEPECEKAIOTC B
OJIHOI TOYKE, 1 HAXOAUTD CBS3b C
IICHTPOM MacC, HaX0JAUTh OTHOIICHHUE, B
KOTOPOM MEAYAHKI JCIISITCSI TOUKOM X
TepeceyeHuUs.

HaxoauThb 110J00HbBIC TPEYTOJILHUKY Ha

TOTOBBIX UEPTEKaX C YKa3aHUEM

COOTBETCTBYIOIIUX IIPU3HAKOB I101001s.
PemaTh 3agaun Ha NOJO00HEIC
TPEYTOJILHUKHU C IIOMOIIBIO
CaMOCTOSTEIBHOTO IIOCTPOCHUS YSPTEIKEH
Y HAXO0KJCHHMS IT0OJOOHBIX TPEYTOJILHHKOB.
IIpoBOoAUTH T0KA3ATEIBLCTBA C
IﬁCHOJ‘IBSOBaHI/IeM MIPU3HAKOB IOJ00M.

0K

Ilnomaan.
Haxo:xknenue
IJIoIAaaei
TPEYroJbLHUKOB U
MHOT'0YT0JIbHBIX
¢uryp. Ilnomann
H;)HO HbIX ¢duryp (14
q

ITonsTHE 00 00IIIEH TEOPUH
IUIOIIAIH.
DopMyIBI IS TIIOIIAIA
TPEYTOJILHUKA,
napaienorpamMma. OTHOIIEHHE
MI0IIAIeil TPEYTOJILHUKOB C
0OIIIMM OCHOBAHHEM WIJIM OOIIIEH
BBEICOTOM. BEIUmcinenme
ITOIIACH CI0KHBIX (DHUTYD
uepe3 pa3OoMeHNe Ha YaCcTH U
TTOCTPOCHUE.
[[nomanau Guryp Ha KiieTyatroi

16_[x>f1v[are.

JIOWIAIXA MOLOOHBIX (UTYD.
Briaucienue miomanei. 3agauun
C IPAKTHYECKUM COJIEPKAHUEM.
Perrenue 3a1a4 ¢ MOMOIIBIO
METOJIa BCIIOMOTraTeIbHOU

IUIOII a1

OBJ1aeBaTh NEPBUYHBIMH

npeacTaBJaeHusIMH 00
00IIeH TCOPHUU IIOMAaH (MEPHI),
¢opMyJIMPOBATH CBOICTBA IJIOIIAH,
BBISICHSITD X HATJISIHBIA CMBICIL.
BriBoauTh (hOpMYIIBI IUIOIIAIN
MmapajuieJiorpaMMa, TPeyrojabHHKa, Tpaleun
13 GOpMYJIIBI INTOMIAAN IPAMOYTOJIbHUAKA
(xBagpara). BeIBoIUTH (GOPMYIIBI TUTOIIA N
BBIITYKJIOTO YETBIPEX-YTOJbLHUKA Yepes
IMaroHajii U yroJl MeXay HuMu. Haxonuts
rIomany GUryp, n300paxEHHEIX Ha
KJIETYaTOM OyMare, UCIOJIb30BaTh
gas6HeHne Ha 9aCTH U JOCTPOCHHE.

a30upaTh IPUMEPHI UCITOJIb30BAHUS
BCITOMOTaTSIBLHOM IIOIIAIY I PEIIEHUS
TeOMETPUUECKHX 3aa4.
HaxoauTh miomany moao0HbeIX (puryp.
BLIYHCIATE IO Pa3JIHIHBIX
MHOTOYTOJIBHBIX (DUTYD.
Penrath 3a7a4yn Ha IUIOMIAIEL C
MPAKTUYECKUM COJIeP)KaHUEM

Teopema ITudaropa
W Havaja
T])mmHOMeTplm 10
q

Teopema ITudaropa, e
TOKA3aTeJIbCTBO U IPUMEHEHMUE.
Oo6patnas teopema lludaropa.
Ompeneienue
TPUTOHOMETPHYIECKUX () YHKIIHI
OCTPOrO yIja, TPUMTOHOME-
TPUYECKHE COOTHOLIEHUS B
IPSIMOYTOJIbHOM TPEYrOJbHUKE.
OCHOBHO€E TPUTOHOMETPUUECKOE
TOX1ecTBO. COOTHOIICHHS
MEXKIY CTOPOHAMU B
MIPSIMO YT OJIbHBIX
c yrinamu B 45° u

TPEYTOJIbHUKAX
4{)5‘};]%00 u 60° 60

Jloxka3piBaTh TecopeMy IIudaropa,
HCI0JIb30BaTh
eé B IPAKTHYECKUX BBIYHCIIEHUSIX.
D opMyIHPOBATHL ONPEACICHUS
TPUTOHOMETPHIECKUX (DYHKIMI 0CTPOro
yria, MPOBEPATh UX KOPPEKTHOCTE.
BbIBOAMTH TPUTOHOMETPHUUECKHE
COOTHOILIEHUS B MPSIMOYTOJILHOM
TPEYroJbHUKE.
HcciienoBaTh COOTHOILIEHUS MEXKIY
CTOPOHAMH B IIPSIMOYTOJBHBIX
TPEYroJIbHUKAX ¢ yrilaMu B 45°u 45 :30u

HUcnoap3oBaTth GOpMYIIBI IPUBEAEHUS U

Yribl B OKPY:KHO-
cTu. Briucannpie n
ONHCAHHDIE
YeThIPEXYTroJbHUKH.
KacarteanHble K
OKPY:KHOCTH.
Kacanme okpy:xHo-
creit (13 u)

BroucaHHbIe U LIEHTPAJILHBIE
VTJIBI, YTOJI MEXKIY KacaTeabHOMI
U XOPA0oH. YTJIbI MEXKIY
XOpAaMU U CEKYIIIMMHU.
BrincaHHble U OIIMCaHHBIC
JEeTBIPEXYTOJILHUKU, UX
MpU3HAKU U CBOMCTBA.
PUMEHEHHE 3TUX CBOMCTB IIpH
pEIIECHNH TeOMETPUUECKUX 3a-
mauy.
R’EHI/IMHOE‘ NACTTIOTOXKEHUE MTRVX

DopMyIHpPOBATH OCHOBHEIE OIIpEICIICHNS,

CBSI3aHHBIE C YIJIAMU B Kpyre (BIMCAaHHBIA

YLOJ1, IIEHTPAILHBIA yro).
HaxonuTe BIIMCaHHBIE YIIIBI,
OonuparoImmecs Ha OJHY IYTY, BEIYUCIATE
YIJIBI C TIOMOIIBIO TEOPEMEI O BITMCAHHBIX
yriax, TEOPEMBI O BIIMCAHHOM YETHI-
PEXYTOILHUKE, TCOPEMEBI O LIEHTPAJIbHOM
yriae. McciaenoBaTh, B TOM YHCIIE C
TIOMOILBIO U(PPOBBIX PECYPCOB, _
RIIUCAHHERKIC N OTMUCAHHEKIC YETRHINEX -

IHoBTOpEHHE, 0000-
1eHue 3HaAHui (4 4)

IToBTOpPEHHE OCHOBHBIX
IOHATHI U METOJ0B KypCOB 7 U
8 Ki1accoB, 0000IIIeHIE 3HAHUH

Pemiath 3aa4u Ha IOBTOPCHHE,
WITFOCTPUPYIOIINE CBSI3H MEKIY
pPa3IMYHBIMU YaCTSIMU Kypca




9kaacc

HaszBanue
pasaena (TeMbl)
Kypca (YHcJI0

OcHoBHoOe coepkaHue

OcHoOBHBIE BU/IbI 1€ TEJIbHOCTH
00y4arIMXcs

COR)
I'puronomerpu
s1. TeopeMbl
KOCHHYCOB M
CHHYCOB.
Pemenue
T{)eyFO.TIbHI/IKOB
(16 v)

OtnpesieiecHie  TPUTOHOMETPHYCSCKHX
yHKIuK  yrioB ot 0° 5o °
OCHHYC M CHHYC IPSIMOTO M TYIIOTO
yria. leopeMa KOCHHYCOB. ((\6%06-
m€HHasg) TeopeMa CHHYCOB (C pagu-
YCOM OIIMCAaHHOM OKpykHOcTH). Ha-
XOKJIEHUE JUIMH CTOPOH M BEIHMYHH
YIJIOB TPEYrOJIbLHUKOB.

dopmynra  1wIOMIAAM  TPEYrOJIbHUKA
uepe3 JBE€ CTOPOHBI M YIroJl MEXKIY
numu.  Dopmyla  I[UIOMAJA  YEThI-
PEXYTOJIbHUKA Yepe3 ero AuHaroHaid u

D opMyIHpPOBATL OIPEACICHUA
TPUTOHOMETPHYCCKUX (DYHKIHHI TYILIX U
IPSIMBIX YIII0B. BBIBOAUTE TEOPEMY
KOCHUHYCOB U TEOPEMY CHHYCOB (C
gaIlI/IYCOM OIIMCAHHOM OKPYKHOCTH).
emaTb TPEYrOJIbHUKH.
PeraTh paxkTHYeCcKUe 3a1a4H,
CBOJAIIIMECA K HAXOXKIACHUIO PAa3JIMYHBIX
9JIEMEHTOB TPEYroJIbHUKA

IIpeoOpa3oBan
e noaoous.
MeTpuueckue
COOTHOIIIEHNS B
OKPY:KHOCTH
(10 )

IlonsiTre o0 IpeoOpa3oBaHuu MOJO0HS.
COOTBETCTBEHHBIE DJJIEMEHTHI I10100-
HBIX QUTYp.

TeopemMa O IPOM3BEACHHH OTPE3KOB
XOpII, TeOpeMa O MPOU3BENCHHU OT-
PE3KOB CEKVIIHMX, TEOPEMA O KBaapaTe
KacaTelbHOU. IIpruMeHeHne B pelieHuN
TEOMETPUUECKHX 3a]1a4

OcBauBaTh NOHSITHE 1IpecoOpa3OBaHUS]
moo0us. Hccaenosarth OTHOIIIEHUE
JTMHEHHBIX JJIEMEHTOB d)HrH) IpH
npeoOpa3oBaHuK  MOAOOHS. axoaHuTh
MpuMEpbl  IMOJOOMS B OKpYyKaromei
NENCTBUTEIHLHOCTH.

BbIBOOMTE METPHUUECKHE COOTHOIICHHS
MEXKIY OTpPE3KaMU XOpJA, CEKyIuX u
KacaTelIbHBIX c HCIIOJIL30BaHUEM|

Bekrtopsbi (12 4)

OnpenencHue BEKTOPOB, CIIOKEHHUE U
Pa3HOCTH BEKTOPOB, YMHOKCHIE
BEKTOpa Ha YHUCIIO.

Du3ndecKuii ¥ TeOMETPHICCKUM
CMBICII BEKTOPOB.
Pasoskenne BekTopa mo 1B
KOJUTMHEAPHBIM BEKTOPAM.
HaThI BEKTOPA.

CxraJsipHO€ IPOU3BEICHUE BEKTOPOB,
ero MpUMEHECHUE IJI HaXO0XKACHHS

He-
00pIU-

CIO0JIL30BAaTh BEKTOPHI KaK
HamnpaBJIEHHBIE OTPE3KH, HCCJIEA0BAThH
TeOMETPUUECKHH (IIepeMelleHne) U
%}quecxnﬁ (cuiia) CMEBICIIBEI BEKTOPOB.
HATh ONpeAeJeHUusI CYMMEI U Pa3HOCTH
BEKTOPOB, YMHOXKCHHUS BEKTOPA HA YHCIIO,
HCCJIeI0BATh TCOMETPHUUCCKHII 1
%I/ISI/I‘IGCKI/Iﬁ CMBICJIBI ATUX OMEPaIuid.
emaTh TeOMETPUYCCKHE 3a]aUH C
MCII0JIb30BAHNEM BEKTOPOB.

JlekapToBBI
KOOPAMHATHLI HA
nJjaockoctTH (9 4)

JlexapTOBBI KOOPAMHATEI TOYEK Ha
IIOCKOCTH.
YpaBHeHUE IPIMON. YTI0BO# KO-
(bUIMEHT, TAHI'€HC YIJIa HAKJIOHa,
napajuiebHbIe U IIEPIEHINKYIIIPHBIE
MpsIMBIE.

paBHeHHUE OKpy:XKHOCTH. Haxoknenue
KOOPAUHAT TOYEK MEPECCUCHHS
OKPYKHOCTH U IIpsIMOii. MeTo
KOOPAUHAT IIPH PEIICHUN
reOMETPUUECKHX 3a1a4.
lcronp30BaHne METOIa KOOPAUHAT B
MPAaKTUYECKHUX 3aJ1auax

OcBanBaTb NOHATHE NIPIMOYTOJBHON
CHCTEMBI KOOPJAUHAT, JEKapPTOBBIX
KOOPAMHAT TOYKH. BLIBOAMTH ypaBHEHHE
MIPSAMOU U OKPYKHOCTHU. BbIAeIaTh
MOJIHBIM KBaJpaT IJId HaXOXKICHMS LIEHTPa
1 paguyca OKpYKHOCTH I10 €€ ypaBHEHUIO.
PemaTh 3a1auM Ha HAX0KJIECHHE TOYEK
IepeceYeHUs NPSIMBIX H OKPYKHOCTEH ¢
IOMOIIILI0 METOIA KOOPAUHAT.
Hcrnons30BaTh CBOMCTBA YIJIOBOTO

ko2 dhuneHTa IpsAMOI IPH PELICHUN
3a7a4, JUIs ONpEeNesIeHUs PACIIOI0KEHHUS
MIPSMOM.

[IpuMeHSATh KOOPAUHATEI IIPH PELICHUN
reOMETPUUECKHUX U IPAKTUYECKUX 3a1a4,
JIJIA IOCTPOEHMST MaTEMaTHUECKHUX
MOJICTICH peasIbHbIX 3a/1a4 («meron

IIpaBuiabHble [[IpaBuIbHBIE MHOIOYTOJIbHHUKH, D opMyIMPOBATL ONPEACICHHIE
MHOI'OYI0JIbHM [BBEIYMCIEHUE UX 2JIEMEHTOB. YHCI0 1 | IPaBUIBHBIX MHOI'OYTOJIbHUKOB,

KH. JIauHa IIMHA OKPYKHOCTHU. J[muHa myru HAXOAHUTh KX djeMeHTEl. Ioab30BaThCcs
OKPY/KHOCTHM H |OKpY)KHOCTH. PanuaHHas Mepa yria. MOHATHEM JIMHBI OKPYKHOCTH,
IJI0IIAAb [Inomanes Kpyra v ero 3J1eMEHTOB BBEIEHHBIM C IIOMOILBIO IPaBHILHBIX
Kpyra. (cexTopa U cerMeHTa). Beranciaenue MHOT'OYT'OJJbHUKOB, ONPeaeJasiTh YHCIIO I,
Boiuucienne |miomianaei GpUryp, BKIOUYAIOMIMX JUIMHY OYTH U paguaHHyIO MePY yria.

miomaaei (8 1)

HIIEMEHTHI Kpyra

IIpoBoaUTH MepExoa OT paguaHHON MEPBI
yrila K rpaJycHON U Ha00OPOT.
OnpeaeasaTh MIomaab Kpyra.

BoriBoauTh (hopmyJibl (B TpalyCHON H
paaraHHOM Mepe) IS JUTMH AYT, IUIoIaaen
CEKTOPOB M CETMEHTOB.

BouraucasaTs miomaay Guryp,
BKJTFOUAIOIIUX SJIEMEHTHI OKPY>KHOCTH

(xknvra)




JIBMsKeHUs1
miockoctu (6
1)

IIoHsTHE O IBHMIKCHUH IIOCKOCTH.
IIapamnensHbIi IEpeHOC, IOBOPOT U
cumMeTpusa. OcH U IIEHTPBI CHMMeE-
TpHH.

pOCTeHIIIE IPUMECHEHUS B peIlie-
HHUHU 3a7a4

Pa30uparth npuMepsl, HILTIOCTPUPYIOITHE
MOHSATHUS JBHKCHUS, IICHTPOB U OCCH
cuMMeTpun. @opMyJanpoOBaTh
onpeaeeHus apajielIbHOro IepeHoca,
MMOBOPOTa U OCEBOIl CHMMETPHH.
BuIBOAUTH X CBOIICTBA, HAXOAUTh
HEIoABMKHEBIE TOUKU. HaXoauTh 11eHTphI
1 OCH CHMMETPHUI MPOCTEHIINX (DUTYD.
IIpuMeHATH NapaljIeIbHBIN IIEPEHOC U
CHMMETPHIO TP PEIICHUH T'SOMETPHUISCKUX

IloBTOpEHHE, IToBTOpEHNE OCHOBHEIX NOHATUN 1 |ONepUpPOBaTh NOHIATHUAMHU: purypa,
00001IEHHE, METOJ0B KypcoB 7—9 KJ1accoB, TOYKa, IIPAMasi, YT0Jl, MHOTOYT OJIbHHK,
CHCTEeMATH- 0000IIIeHNE U CHCTEMaTH3aIMs PaBHOOEAPEHHBIM U PABHOCTOPOHHHUM

3al s 3HAHUH
(79)

3nauuii. [Ipocreiimme
FeOMETPHUCCKHE (DUTYPBI U HX
cBoiictBa. MI3mepenne
TeOMETPUYECKHUX BEIUYHH,
TpeyroasHUKH.
apajiielbHbIC U EPICHINKYIIAP-
HBIE TIPSMBIE.
OKpYKHOCTB U KpyrT. I 'eoMeTpruueckue
MMOCTPOCHHUS. YTl B OKPY>KHOCTH.
BriricaHHbIE U OITHCAHHBIE OKPYKHOCTH
MHOTOYroJbHUKOB [Ipsamas u
OKPY>KHOCTb. UeTBIpEXYTOJILHUKH.
BriricaHHbIE U OITHCAaHHBIE
JeTRIPEXYTOIBHUKH. Teopema
IIudaropa u Havama TPUTOHOMETPUM.
Penienne oOIMMUX TPEYroJILHUKOB.
[IpaBrIbHBIE MHOT'OYITOJBHUKMY.
IIpeoOpa3zoBaHUs IIOCKOCTH.
Brokenus. [lomooune. CuMmMmeTpusi.
JIoNIaas. Beranciaenne mionaaei.
Mnomanu nono6aerx_dhurvn.

TPEYTOJIbHUKH, IIPSIMOYTOJIbHBIN
TPEYTrOJIbHUK, MeIMaHa, OMCCEKTpHca U
BBICOTA TPEYroJIbHUKA, ITapajlieJiorpaMm,
POMO, IPSIMOYTOJILHUK, KBaJpaT, TPaleius;
OKPYKHOCTb, KacaTeJIbHasl; PAaBEHCTBO U
monooue (hUryp, TpEyroJbHUKOB;
[apajiebHOCTh U MEPIEHIUKYISAPHOCTD
MPSMBIX, YTOJ MEX/Y IPIMBIMH,
CHUMMETPHUS OTHOCHTEIHHO TOYKH U IIPSMOIA;
[UTMHA, PaCCTOSTHUE, BEJIUYMHA YIIIa,
omaas, nepumeTp. Menmoan3oBaTh

¢ opmyJIbl: TepuMeTpa U IJIOMIA N
MHOTOYTOJILHUKOB, JUTHHEI OKPY>KHOCTH M
MJI0IIAIU Kpyra, 00béMa MpsSMOYroJIbHOTO
napajiesenune/a.

OnepupoBaTh MOHATHSIMU: IIPSIMOYTOIbHAS
crcTeMa KOOPAMHAT, BEKTOP; UCITOIh30BaTh
DTH MOHATHUS JUIS IPEJCTABIIEHUS JaHHBIX U
peIIeHNs 3a/1a4, B TOM YHCIIE U3 APYTHX
y4eOHBIX MpeaMeTOB. Pemrars 3a1aun Ha

MTORTONEHUE OCHORHRIX TTOHITUN.

[Tpu pazpaboTke paboyei MporpaMMbl B TEMATUYECKOM TUIAHHPOBAHUU JIOJKHBI OBITH YYTEHBI
BO3MOJKHOCTH HCIOJIb30BaHUSI DJIEKTPOHHBIX (IHU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SBISIIOIIAXCS ~ y4eOHO-METOMUYECKUMHU ~ MaTepuaiaMd  (MYJIbTUMEAUWHBIE  TIPOTPAMMBIL,
ANIEKTPOHHBIC YUCOHUKH W 3aJaYHUKH, JJICKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHBIE Tab0opaTopuu,
UTPOBBIE MPOTPAMMBbI, KOJUICKIIMH IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOIB3yEeMBIMU
st oOydeHHsT W BOCIHMTAHHS PAa3IMYHBIX TPYIN TOJB30BATElCH, NPEACTABICHHBIMUA B
ANEKTPOHHOM (IIM(POBOM) BHUIE M pEATM3YIOIIMMHU JIuaakTHUYeckue Bo3MmokHocTH WKT,
COJIepKaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00Opa30BaHUsI.
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