PaGouas nporpamma y4yeoHoro npeamera Maremaruka:
«Auaredopa» (yriry0JieHHbIl YPOBEHb)

«I'eomeTpus» (0a30BbIil YPOBEHbD)
PaGouas nporpamma yuebHoro npenmera «Maremaruka» (Anredpa, ['eomeTpus) Ha ypoBHE OCHOBHOTO
o0miero 06pazoBaHusi COCTaBJICHA B COOTBETCTBHHU C TPEOOBAHUSAMU K pe3yIbTaTaM OCHOBHOT'O OOIIETr0o
oOpa3oBaHus, yTBepKACHHbIMU DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OOO u Ha OCHOBE aBTOPCKOHM IMporpaMMbl: Maremaruka : paboune mporpamMmbl : 7— 11 Kimaccel ¢
6a30BbIM u3yueHneM maremaTtuku / A. I'. Mepsnsk, B. b. [lononckuit, M. C. fxup, E. B. bynko. —
M.: Bentana-I'pad, 2017 u pabodeit mporpaMmmbl BOCIIUTAHUs, YTBEPKACHHOW TprKazoM Jlumes Ne
1.148 o1 25.08.2021.
Peanuzanust pabGoueil mporpamMmbl OCYIIECTBISETCS C HMCIHOJIB30BAaHUEM YUEOHO-METOIMYECKOIO
KOMIUIEKTA:
- Aunrebpa, yueOHUK. 1151 7- o Ki1acca, aBTopsl A. I'. Mepsisik, B. b. ITononckuii, M. C. Sxup,
u3n-Bo «Benrtana-rpadgy». 2018
- Aunrebpa, yueOHUK. 1)1 8- ro Kiacca, aBTopsl A. I'. Mepansik, B. b. [Tononckuii, M. C. Skup,
u3n-Bo «Benrtana-rpad, 2019
- Aunrebpa, yueOHUK. 17151 9- ro Kitacca, aBTopsl A. I'. Mepsisik, B. b. ITononckuii, M. C. Sxup,
u3a-Bo «Benrtana-rpag». 2020 (BxiroueHsl B PenepaibHbIil epedeHb Y4eOHUKOB, JTOMYIIEHHBIX K
UCIOJIB30BAHUIO NIPU Peaiu3allii UMEIOIUX TOCYJapCTBEHHYIO aKKPEAUTAIUIO POTPaMM CPETHETO
obmiero 00pa30BaHUS OpraHU3AlMSIMU, OCYIIECTBISIOUIMMHU O0pa30BaTEIbHYIO JIEATEIBHOCTS,
YTBEPKJICHHBIM TMpukazoM Munnpocsemenuss Poccun ot 20 mas 2020 Ne 254, ¢ U3MEHEHUSAMH,
BHeceHHBbIMHU IIpuka3zoM Ne 766 ot 23 nexadbps 2020 rona)
- Byty3oB, B.®. I'eomerpusi. Pabouas nporpamma k yueOnuky JI.C. AtanacsHa u apyrux. 7-9
KJIACCHI: Tocobue i yuuTesel o0meoopa3oBaTenbHbIX yupexaenui / B.®d. byrty3oB. — 2-e u3j,.,
nopab. — M.: IIpocsemenue, 2013. — 31 c.
- I'eomerpust. 7-9 kiaccel: yaeOHUK st 001eoopazoBaTenbHbiX yupexkaenuit / JI.C. AranacsH
[u np.]. — M.: IIpocemienue, 2011.
- Mumienko, T.M. I'eometpus: tematuueckue tectel / T.M. Mumenko, A.Jl. biuakos. — M.:
[Ipocsewmenue, 2011.

«Anaredpa» (yriy0JieHHbI YPOBEeHb)

Ha m3ydenne anreOpbl Ha yriyOoaéHHOM ypoBHE B 7-9 kitaccax oTBoauTcs 1o 4 daca B Heaenmto (7
kjacc - 136 yacoB B rog, 8 kiacc — 136 vacoB B rog, 9 kinacc — 170 yaco B roj; 442 yacoB 3a Tpu
rona).

OcHoBHas Heab 00ydeHus airedpe B MIKOJILHOM 00pa30BaHNU 3aKJIIOYACTCS B OBJIA/ICHHH YUaIlUMHUCS
CHUCTEMOU anreOpandecKux 3HAHUN U YMEHUH, HEOOXOAMMBIX B MIOBCETHEBHOM YKU3HU, VIS U3yUCHUS
CMEXHBIX JUCHUIUIMH U TPOJOJDKEHUsT 00pa3oBaHus. Pa3BUTHE JIOTMYECKOTO MBINUICHHUS YYaIIUXCS
npu 00ydeHHH anredpe CrocoOCTBYET YCBOCHMIO MPEAMETOB I'yMaHUTapHOro Iukia. [Ipaktuyeckue
YMEHHsI U HaBBIKH alNTreOpamyecKoro XapakTepa HEOOXOAMMBI JJis TPYAOBOH U NpodeCCHOHATHHOU
MOJIFOTOBKU MIKOJEHUKOB.

3agayamu uzydeHus Kypca anreOpsl 7-9 kiacca sBISIOTCSA:

- hopMUpOBaHUE MPeICTAaBICHUM 00 UAESIX U METOaX MaTEMATHKH; O MaTeMaTHKe KaK YHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICIIUPOBAHHUS SIBJICHUI U IMPOIIECCOB;

- OBJIQJICHWE YCTHBIM W THCbMEHHBIM MaT€MaTUYECKUM S3bIKOM, MAaTEMaTHUYECKUMU 3HAHUSAMU U
YMEHHSIMH, HEOOXOJMMBIMHU JJII H3YYEHHS] IIKOJIBHBIX E€CTECTBEHHOHAYYHBIX JTUCIHUIUIAH, IS
POAOHKEHN 00pa30BaHuUsl M OCBOCHHS H30paHHOM CIIEIUaIbHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE aNTOPUTMHUYECKON  KYyIbTyphl, MPOCTPAHCTBEHHOTO BOOOPaXKEHUs, pPa3BUTHE
MaTeMaTHYECKOTO MBILUICHUS U UHTYUIIMHU, TBOPUECKHUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM JIJIs
POJOKEHUS O0pa30BaHHSI U ISl CAMOCTOSITEIIBHON JESTENIbHOCTH B O0JIACTH MAaTEMaTUKU W €€
MPWIOKEHUHN B Oy IyIieit mpodecCHOHaTBHOM NeITeIbHOCTH;

- BOCIIUTaHHUE CPEACTBAMH MAaTEMaTHKU KyJIbTYpbl JIMYHOCTH: 3HAKOMCTBO C HMCTOpUEH DPa3BUTHS
MaTeMaTHKH, O3BOJIOLMEH MaTeMaTHYeCKHX W/, NOHMMaHWE 3HAYUMOCTH MAaTeMAaTUKH s
0O0IIeCTBEHHOT'O IPOTrpecca.



®opmbl paboThl: (hpoHTATBHAS, MHANBUAYATbHASI, KOJIEKTUBHAS, TApHAs, TPyNIoBas padboTa.
Metoasl paboThHl: pacckas, OOBsICHEHWE, JeKIus, Oecena, NPUMEHEHHE HATJIAIHBIX TOCOOHH,
muddepeHIIMPOBaHHBIE 3a/laHusl, CaMOCTOsTENbHAass pabdoTa, B3aUMOINPOBEPKA, CAMOIPOBEPKA,
TUIAKTUYECKAsi UTPa, pelieHrne mpoO0IeMHO-TIONCKOBBIX 3a/1a4.

Nzyuenne anreOppl Mo JaHHOW MpOrpaMme CcrocoOCTBYET (DOPMUPOBAHUIO Y YUAIIUXCS TMYHOCTHBIX,
MCTAIIPpEAMCTHBIX W HNPCIMETHBIX PE3YJILTATOB O6y‘~I€HI/I${, COOTBCTCTBYIOIINX Tpe60BaHI/I$IM
denepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApPTa OCHOBHOTO 00IIIero 00pa3oBaHusl.

HMucTpyMeHTapHii 11 OLlEHUBAHUA Pe3yJIbTATOB
Texymuil KOHTPOJIb MOXKHO OCYILIECTBIISITh KaK B MHUCbMEHHOM, Tak U B ycTHOU (hopme. IIucbmenHbie
paboThI 17151 TEKYIIETO KOHTPOJIS pEKOMEHAYeTCs IPOBOAUTH B (pOopMe caMOCTOSATENIbHOM paboThl, TECTa
WIM MaTeMaTUYeCKOro AUKTaHTa. JKenaTenbHO, YTOObl pabOThI AJIs TEKYLIEr0 KOHTPOJISI COCTOSUIA U3
HECKOJIBKMX OJHOTHIIHBIX 3a/IaHUM, C TIOMOILIBIO KOTOPBIX OCYILIECTBIISIETCS BCECTOPOHHSSA IIPOBEPKA
TOJIbKO OJTHOT'O OIPEAEJIECHHOIO0 YMEHHUs (HalpuMep, YMEHHUs CpPaBHUBATh YMCIIA, YMEHHUS HAXOJUTh
3Ha4eHUEe QYHKLUH U Jp.).

TemaTnyeckuii KOHTPOJb MPOBOAUTCS B OCHOBHOM B NMUCbMEHHOM dopme. [l TemaTrnaeckux
HPOBEPOK BBIOMPAIOTCS Y3JI0BBIE BOIPOCH! IPOrPaMMBbl; IPUEMbI BBIUMCIICHUH, AEHCTBUS C YUCIaMHU,
U3MEepeHHe BeTUYUH U Jp. [l obecrieueHns: caMOCTOSITEIbHOCTH YUAIIUXCs MOAOUPAOTCSl HECKOJIBKO
BapuaHTOB paboThl. Ha BrInonHeHue Takoil paboTel oTBoAUTCA 15-20 MUHYT ypoKa.

WToroBplii KOHTPOJb NPOBOAUTCA B (OpME KOHTPOJIBHBIX pabdOT KOMOMHUPOBAHHOTO
xapakTepa. B 3Tux paborax cHayaia OTIEIbHO OLICHUBACTCS BBINOJHEHHE 3a/1a4, IPUMEPOB, a 3aTeM
BBIBOJIUTCSI UTOTOBasi OTMETKA 3a BCIO paboty. [Ipu 3TOM mTOroBas OTMETKAa HE BBICTABISETCS Kak
cpeaHuit 6a, a onpeneNsieTcsl C yueToM TeX BUIOB 3a/laHUM, KOTOpbIE JUI JAHHOU PabOThI SBISIOTCS
OCHOBHbIMH. B 0CHOBE OlLlEHMBaHHS MHCbMEHHBIX padoOT JekaT CIeAyollue I0Ka3aTesu:
NPaBUIBHOCTD BBIMOJIHEHHS U 00bEM BBIINOJIHEHHOT'O 3a/1aHUsl.

Cucrema OlleHKH JOCTHKEHUH yYaluxcst
Oyenka nucbMeHHbIX KOHMPOTLHBIX PAOOM YUAUUXC.

OtmeTka «5» CTaBUTCA B CIEAYIOMUX Cay4yasx: paboTa BbIIIOJHEHA ITOJIHOCTHIO; B JIOTHYECKUX
paccykIeHusX 1 000CHOBaHUAX HET MPOOeNIOB U OIMOOK; B PELUICHUH HET MaTeMaTHUYECKUX OUIMOOK
(BO3MOXHA OJIHA HETOYHOCTb, ONMCKA, HE SIBJSAIOLIASCS CJIEACTBUEM HE3HAHMS WJIM HEMOHHUMAaHMS
y4eOHOro Matepuana);

OtmeTka «4» cTaBUTCS, €ciau: pabdoTa BBHINOJIHEHA IOJIHOCTbIO, HO OOOCHOBAHHS ILIAroB
pelIeHusT HEe0CTaTOYHbl (€CM YMEHHUs OOOCHOBBIBaTh PACCYXKACHUS HE SBJSUIUCH CIHEIHMATIbHBIM
00BEKTOM MPOBEPKH); AOIYIlIEHA OJJHA OLIMOKa WM JIBa-TPU HEAOYETa B BBIKJIAJKaX, UepPTEeKax WU
rpadukax (eciu 3TU BUbI paOOThI HE SBJISIIMCH CHEIMAIbHBIM 0OBEKTOM IPOBEPKH);

OtmeTka «3» CTaBUTCS, €CIM: JOIMYyIIEHbl Oosiee ONHOW OIIMOKKM Wi Oosee IBYX-Tpex
HEJIOYETOB B BBIKJIAJIKAX, YEPTEeKaxX WU rpaduka, HO yJaluiica Biajgeer 00g3aTeIbHBIMI YMEHUSAMU
10 IIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU: JIOMYIIEHBI CYIIECTBEHHbIE OIINOKH, IIOKA3aBIINE, YTO yUAIIUNHCS
HE BJIaJieeT 00513aTeIbHBIMU 3HAHUSMU 110 JaHHOM TeME B MIOJIHOM Mepe.

Oyenka ycmmuvix 0meemos yuaujuxcs.

OTBeT OLICHUBAETCSI OTMETKON «5», €CIIM YUEHUK: IIOJHO PacKpbUI COJEepKaHUe MaTepuasa B
o0beme, IPelyCMOTPEHHOM IMPOTrpaMMON U YYEOHHMKOM; M3JI0KWJI MaTepuall TPaMOTHBIM $I3bIKOM B
OIpEAEIEHHON JIOTHYECKOU TI0CIIE10BATENBHOCTH, TOYHO UCIIOJIb3YsI MATEMAaTHYECKYH0 TEPMUHOJIOTHIO
Y CUMBOJIMKY; ITPaBUJIbHO BBIMIOJHWI PUCYHKH, YEPTEKH, IPaQUKHU, COMyTCTBYIOIINE OTBETY; MTOKa3ajl
YMEHHME WIUIIOCTPUPOBATh TEOPETUUECKUE IOJOKEHUS KOHKPETHBIMHU NPUMEPAMHU, IPUMEHATh UX B
HOBOW CHUTYyal[MM IPH BBIIOJHEHUH MPAKTUUYECKOTO 3aJaHMsl; POJEMOHCTPUPOBA YCBOCHUE paHEe
U3yUYCHHBIX COIyTCTBYIOIIUX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIb30BAHHBIX MPH
OTBETE YMEHHI U HAaBBIKOB; OTBEUYAJl CAMOCTOATEIBHO 0€3 HAaBOASAIIUX BOIIPOCOB YUuTeNss. Bo3MOXKHbI
OJlHAa — JIB€ HETOYHOCTH IIPU OCBEUIEHHM BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAJKaX, KOTOPbHIE
YUEHUK JIETKO UCIPABUJI IO 3aMEYAHUIO YUUTEIS.

OTBeT OIIEHMBAETCS OTMETKOM «4», eclii OH YJOBJIETBOPEH B OCHOBHOM TpeOOBaHUSM Ha
OTMETKY «5», HO IpHU 3TOM HMMEET OJMH M3 HEIOCTATKOB: B HW3JIOKEHUHU JOMYLIECHbI HEOONbIINe



npoOenbl, HEe HMCKa3MBIIME MATEeMaTHYECKOTO COJIEpXKaHHsS OTBETAa, UCIPABJICHHBIC MO 3aMEYaHHIO
YUUTEIIS; TOMYIIEHBI OIMIMOKY WiTH O0Jiee IBYX HEIOUETOB IPH OCBEIICHUH BTOPOCTEIIEHHBIX BOTIPOCOB
WIN B BBIKJIA/IKaX, KOTOPbIE YUCHUK JIETKO UCIPABUII 10 3aMEYaHUIO YUUTEIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOMIMX CIIy4asiX: HEMOJIHO WK HEMOCIeA0BATEIbHO PACKPBITO
coJiepKaHue MaTepualla, HO MOKa3aHo o0Ilee MOHUMaHUE BOIIPOCca U MPOAEMOHCTPUPOBAHBI YMEHUS,
JNOCTaTOYHBIC  JIJIS  JAJbHEHIIEro  yCBOGHHsS NPOTPAaMMHOTO  Marepuaia  (OompenesieHHbIe
«TpeboBaHUAMH K MAaTEMaTHYECKON MOJTOTOBKE YUAIIMXCSD)); UMEIHCh 3aTPYAHEHUS WU JOMYIIECHBI
OMMOKA B ONpEACICHUN MOHATUN M, MCIOJIb30BAaHUMA MATEMaTHYECKOW TEPMHHOJIOTHH, YEPTEXaXx,
BBIKJIJIKaX, UCIIPABJIEHHbIE TIOCJIE HECKOJIBKUX HABOJASAIIMX BOIIPOCOB YUUTEIIS; YUEHUK HE CIIPABHUIICS
C IPUMEHEHNEM TEOPHUH B HOBOW CUTYAIIMH ITPH BBHITIOJHEHUU MPAKTUIECKOTO 33aHHUs, HO BBITIOIHIUI
3aJjaHNs 0053aTEILHOTO YPOBHS CJIOKHOCTH I10 JJAHHOM TeMe; IpU 3HAaHUU TEOPETHUECKOro MaTepHrasa
BBISIBIICHA HEAOCTaTOYHAS C(POPMUPOBAHHOCTH YMEHHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOLINX CIy4asiX: He paCKPbITO OCHOBHOE COJIEpKaHUE YUeOHOTO
Matepuaia; oOHapy)KeHO HE3HaHHWE WM HENOHMMAaHHWE YYCHHUKOM OOJbIIeil mim Hanbojee BaKHOM
4acTH y4eOHOro marepuana; JOMYyLIeHbl OMIMOKM B ONpPEIEeNCHUHM HOHSATHM, MPU HCIOJIb30BAaHUU
MaTeMaTHYECKOW TEPMHHOJIOTHH, B PUCYHKAaX, YepTeKax MW rpaduKax, B BBHIKIAIKaX, KOTOPbIE HE
UCIIPaBJICHBI [IOCJIE HECKOJIBKUX HABOJSAILIMX BOIIPOCOB YUUTEIIS.

Buowt u popmor konmpona: (Habmoaenue, 6eceaa, OMpoc B mapax, ornpoc B Tpymmnax)
YC  VYcrHblil cuér

®O  dpoHTanbHAS OIPOC

CP  CamocrosTenbHas paboTta

NP  WupuBupayanbHas pabora

MJ  MareMaTH4eCKUM JUKTAHT

KP  KourponbHas padora

T TectupoBanue
Cucmema oyenku 0OCMUNCEHUN YUAUJUXCAL:
. nsaTubaIbHas, TOpTdoIINOo, NPOeKTHas paboTa

B Teuenune yueOHoro rojia Ha ypokax OyeT NpOBOJIUTCS MOHUTOPUHI: BXOJIHOM KOHTPOJIb (CEHTAOPD),
POMEKYTOUHBIA KOHTPOJIb (KOHEL MOIYTOHsl), UTOTOBBII KOHTPOJIb (Maif).

JII/I'-IHOCTHLIC, METanpeaAMETHbIC M IIPCAMETHBIC PE3YJIbTAaThl 0CBOCHUSA y‘l@ﬁHOl"O Kypca.

7 kaacc:

JIn4yHOCTHBIE pe3yJIbTaThI:

1) BOCIIUTAaHUE POCCUMCKOW TPakKIaHCKOM MACHTUYHOCTU: IATPUOTH3MA, YBAKEHHS K
OtedecTBy, OCO3HaHMS BKJIala OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOU HAYKHU;

2) OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOydYarommxcs K
CaMOPAa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHBALIMU K O0YUYEHHUIO U TO3HAHMUIO;

3) OCO3HAHHBIN BIOOD U MOCTPOEHHUE JaIbHENIIEH HHINBUAYATIbHON TPAEKTOpUH 00pa30BaHUs
Ha 0aze OpUEHTHPOBKM B Mupe mnpodeccuil M MpodecCHOHATbHBIX MPEANOUYTECHUH € y4ETOM
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TAaK)K€ HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILIEHHUS K TPYZy, PA3BUTHUE OIBITA y4acTUs B COLIMAIBHO 3HAUUMOM TPYIE;

4) YMEHHE KOHTPOJIMPOBATh, OLIEHUBATh M AHAIM3MPOBATH MPOLIECC U Pe3ysbTaT yueOHOH u
MaTeMaTHYECKOH 1eATeIbHOCTH;

5) YMEHHE CaMOCTOSITEIbHO paboTaTh € Pa3IMYHBIMU MCTOYHMKaMH HH(popMmanuu (yueOHbIE
1nocoousi, CipaBOYHUKH, pecypcel IHTepHeTa u T. 11.);

6) YMEHHUE B3aMMOICHCTBOBATh C OJIHOKJIACCHUKAMH B Tpoliecce y4eOHOH NesTeIbHOCTH;

7) KPUTUYHOCTh MBIIIJICHUS, WHHUIMATHBA, HAXOMYMBOCTb, AKTHUBHOCTh IpU pEIICHUU

MAaTeMaTUYCCKUX 3a1a4
MeTaHpe}IMeTHble pe3yJjbTaThbl:

1) NICpBOHAYAJIIBHBIC ITPEACTABIICHUA 00 NACAX U O MCTOAAX MATCMATHKHU KaK 00 YHHUBCPCAJILHOM
A3BIKC HAYKH U TCXHUKH, O CPECACTBEC MOACTIUPOBAHMA SIBIICHHUH U IMpoLIeCCOB;
2) YMCHHUE CaMOCTOATCIIBHO ONIPCACIIATh LICJIN CBOCTO O6y‘-IeHI/ISI u HpI/IO6peTaTB HOBBIC 3HAHMUA,

CTaBUTh U (POpMyIMpOBaTh s ceOs HOBBIE 3a7jauu B yu€Oe, pa3BUBAaTh MOTHUBBI U UHTEPECHICBOEH



II03HABATEJILHOM J1EATENbHOCTH;

3) YMEHHE COOTHOCHUTHb CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATENbHOCTH B IPOLIECCE JOCTHKEHUS pe3yJibTaTa, ONpeAessaTh CIocoObl NeCTBUi
B PaMKax MpeUI0KEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACHCTBUSIB COOTBETCTBUU C
U3MEHSIOLIENCS CUTyaluen;

4) YMEHHE ONPEENATh MOHSITHS, BbISBISATh UX CBOWCTBA U NMPU3HAKH, CO37aBaTh 0000IICHNUS,
yCTaHaBJIMBATh aHAJIOTHH, KIACCU(DUIIUPOBATh, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUHU
JUIsl Kilaccu(UKalny;

5) pa3BuUTHE KOMIIETEHTHOCTH B o0nactu UCII0JIb30BaHUs UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

6) YMEHHUE BHUJETh MAaTEMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHONW CUTyallMM B JIPYTHX
JUCIUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

7) YMEHHUE NMPaBUIBHO U JJOCTYITHO U3J1araTb CBOM MBICIH B YCTHOW M MUCbMEHHOM (opMme;

8) YMEHHE HaXOAWTh B PA3JIMYHBIX WCTOUYHUKAX HH(OpMalMio, HEOOXOIUMYIO JUIsl PeIleHUs

MaTeMaTHYeCKUX 3ajay, U NPEeCTaBIATh €€ B OHATHOM (hopMe, IPUHUMATh pPEeLICHHE
B YCJIOBUSIX HEMIOJHOW MIJIM N30BITOYHOM, TOUHOM UM BEPOSTHOCTHOM MH(pOpMaLIUK;

9) yMeHue 00pabaThiBaTh U aHAJTU3UPOBATH MOJYYCHHYIO HH(OPMAIHIO;

10) yMEHHE TMOHUMAaThb M HCIOJb30BaTh MaTEMAaTHUYECKUE CPEJICTBA HarisgHOCTU (Tpaduku,
TaOJIMIIBI, CXEMBI U JIp.) AJIS MJUTIOCTPALUHU, HHTEpIPETalluy, apryMEeHTaIIH;

11) IIOHUMaHUE CYIIHOCTH aJrOPUTMUYECKHUX JEUCTBUN U YMEHHUE JEHCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM AJITOPUTMOM;

12) YMEHHE HaXOAWUTh pa3JIMYHbIE CIOCOOBI pEIIEHUS MaTeMaTU4YecKoW 3ajadyd, peliarh

MO3HaBaTENbHbIC U TPAKTHUECKUE 3a]1a4H;
IIpenmeTHBIE Pe3yabTAThI:

1) OCO3HAHUE 3HAYCHUS MATEMATHUKH JIJIsl TOBCEAHEBHOM JKM3HU YEIIOBEKA,

2) MIPEJICTABIICHHE O MaTeMaTHYeCKOW Hayke Kak cepe MareMaTH4ecKoW ACSITeTbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH IS Pa3BUTHs IUBUIM3AINH; POJIb OTE€UYECTBEHHBIX YUCHBIX B
Pa3BUTHHU MaTeMaTH4YECKON HAayKn

3) pa3BUTHE yMEHHH paboTaTh C Y4eOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHAaTU3UpPOBATH,
MN3BJICKATH H€06XOI[I/IMYIO I/IH(l)OpMaIII/IIO), TOYHO U I'PaMOTHO BbIPpaXXaTb CBOU MBICJIM CIIPUMCHCHUCM
MaTeMaTHYeCKOH TEPMHHOJOTHMM ¢ CHMBOJUKU, MPOBOAHWTH KiIacCU(DUKAINK, IJOTUYECKUE
000CHOBaHUS,

4) YMEHHUE ONEepUpPOBATh MOHATUAMU IO OCHOBHBIM pazfiesiaM COAEP)KaHusl; yMEHHE TPOBOIUTh
JI0Ka3aTebCTBA MATEMATHYECKUX YTBEPKICHUH;

5) YMEHUE aHAJIM3UPOBATh, CTPYKTYPHPOBATh U OLICHUBATh N3yUEHHBIN IPEAMETHBIA MaTepHuall;
6) CUCTEMAaTHYEeCKUe 3HAaHUS O QYHKIUAX U UX CBOMCTBAX;

7) MPAKTUYECKH 3HAYUMbIE MATEMaTHUYECKUE YMEHUS ¥ HaBBIKU, CIOCOOHOCTh UX MPUMEHEHHUS

K PELIEHUI0 MaTeMaTUYECKUX U HEMaTeMaTHUeCKUX 3a/1a4, Iperoaraime yMeHus:

- BBITNIOJIHATH BBIYMCIICHUS C JCHCTBUTEIbHBIMU YHCIIAMU;

- peliaTh ypaBHEHUSs, CHCTEMbl YPaBHEHHUI;

- pemarbh TEKCTOBbIE 33Jaud apU(PMETHUECKUM CIIOCOOOM, C TOMOIIBIO COCTAaBJICHUSA H
pEILIEHUs] YpaBHEHUH, CHCTEM YpaBHEHUM;

- UCIIOJIb30BaTh AJIreOpandecKuil A3bIK JUISl ONUCAHUS TPEIMETOB OKPYXKAIOLIETO MHpa U
CO3/aHHS COOTBETCTBYIOLIMX MAaTEMATHYECKUX MOJCIIEH;

- IIPOBOAMTH IIPAKTUYECKHUE PACUETHI: BBIYMCIIEHUS C IPOLIEHTAMHU, BBIUUCIICHUS ¢ YHCIOBBIMU
MI0CJIEI0BATEIbHOCTSIMH, BBIUHCIICHUS CTaTUCTUYECKUX XapaKTEePHUCTUK, BBITIOJTHEHHE
npUOIMKEHHBIX BHIYUCIICHUH;

- BBINOJIHATH TOKAECTBEHHBIE TPE0Opa30BaHNs PALMOHAIBHBIX BBIPAKEHUI;

- uccienoBaTh QYHKIMHU U CTPOUTH UX TpaduKy;

YUTATh U MCIOJIb30BaTh HHPOPMAIUIO, IPEICTABICHHYIO B BUI€ TaOJIULIbI, TUarpaMMBbl (CTOJI04aTOM
VI KpYyTOBOM).

Anzebpauueckue gvipasrcenus

Y4eHUK Hay4uuTCA:



o ONEpPUPOBATh TMOHATHAMHU: TOXJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, pellaTh 3aJaud,
coaepxaie OyKBeHHbIE JaHHbIE, pad0TaTh ¢ GOPMyITaMuU;

o OIIEpUPOBATh MOHIATUEM KBaJApPAaTHOI'O KOPHS, IPUMEHATh MOHATHUE KBAJPAaTHOIO KOPHS U €ro
CBOICTBa B BHIYHCIICHUSX;

o BBINOJIHATH MPEOOpPa30BaHUsI BBIPAKEHUH, COAECPIKALIMX CTENEHU C LEIbIMHU MOKa3aTesIsIMU U
KBaJIpaTHbIE KOPHU;

o BBITIOJHATH TOXK/IECTBEHHBIE NTPEOOPAa30BaHNS PALlMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE MPABUI
JeMCcTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMu Jpo0sMu;

o BBITIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOXKHUTEIH;

o BBITIOJIHATD JI€JIEHUE MHOTOYJIEHOB;

o HaXOAWTh KOPHU MHOT'OYIEHOB.

VY4eHUK MOTyYUT BO3MOKHOCTB!

o BBINOJIHATH MHOTOLIArOBbIE TPE0OPa30BaHUs pallMOHATIBHBIX BBIPAXKEHUH, TPUMEHSIS IIUPOKUI
Ha0op croco00B U MPUEMOB;

o NPUMEHSTH TOXKAECTBEHHBIE MPEOOPa30BaHMsI PAlIMOHATBHBIX BHIPAKCHUN JJIS pEICHUs 3a1a4
U3 Pa3IM4YHBIX pa3/esioB Kypca.

Ypasnuenusn

Y4eHHK Hay4yuTCH:

. pelaTb OCHOBHBIE BM/bl PAllMOHAJBHBIX YPAaBHEHHH C OJHOM NEepeMEeHHOW, CHUCTEMBl IBYX
JIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU;

o pelmaTh ypaBHEHHs, COJEprKalllue 3HAK MOAYJsl, YPaBHEHHUsS C IapaMeTpaMH, YpPaBHEHHUS C
JIByMsl IEPEMEHHBIMU;

o IIOHUMAaTh YPABHEHUE KaK BAKHEHIIYI0 MAaTEMATHUUECKYO0 MOJENb JUIsl OUCAHUS U U3YUYCHHUS
Pa3HOOOpPA3HBIX peajbHbIX CUTYyalUi, pellaTh TEKCTOBbIE 3a7jaul alIredpandeckuM METO0M;

o OPUMEHATh IpaduyecKkue NpeACTaBICHUs Ui UCCICIO0BaHMUs ypaBHEHHH C OJHOW U JBYyMs
NIEPEMEHHBIMU, UCCIIEI0BAHUS U PEIICHUS CUCTEM YPaBHEHUM C JBYMsI IEPEMEHHBIMHU.

VY4eHHUK MOITy4YUT BO3MOXKHOCTD:

o OBJIAJICTh CHEUAIBHBIMU IPUEMAMH PELIECHUS] YPaBHEHUN C OJIHOM W JIByMS IEPEMEHHBIMU U
CHCTEM YpPaBHEHH; yBEpEHHO NPUMEHATh amlmnapar YpaBHEHUH Uil pELICHUs Pa3zHOOOpa3HBIX
MaTeMaTHYECKUX U MPAKTUYECKUX 3a]1ay, a TakK K€ 3a/1a4 U3 CMEXKHbIX JUCIMILINH;

o OPUMEHATH rpaduyeckue MpeCTaBICHUs JUIsl UCCIIEJOBAHUS YPAaBHEHUN U CHCTEM ypaBHEHUI
C IapaMeTPaMH.

Muoascecmea

YueHuk Hay4duTCs:

. [IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C IIOHATHEM MHOXKECTBA;

. BBIITOJIHATH OIlEpalliy HaJl MHOXKECTBAMH, YCTAHABIMBATh B3aUMHOO/IHO3HAYHOE COOTBETCTBHE
MEXIY MHOXXECTBAMH;

. UCIIOJIB30BaTh HAYaJIbHBIE MIPEACTABICHUS O MHOXKECTBE JE€HCTBUTEIILHBIX YUCEIL.

Y4eHHK NOTYYUT BO3MOKHOCTB!

. pa3BUBATH MPEACTABICHUE O MHOXKECTBAX;

o IIPUMEHATH ONEPALMU HAJl MHOKECTBAMU JJIs PELLIEHUS 3aa4;

o pa3BHUBaTh MPEICTABICHUE O YACIIE M YACIOBBIX CUCTEMAaX OT HaTypPaIbHBIX 10 JCHCTBUTEIbHBIX
YHCEJI; O POJIU BBIYUCICHUN B IIPAKTHUKE;

. Pa3BUTh U YIIyOUTh 3HAHUS O AECATUYHON 3alUCU JEHCTBUTENbHBIX YHCEN (IEpUOAUYECKUE U

HETMEePUOIUYECKHE TPOoOH).
Dyukuyuu. Yucnoewvie hynkyuu
Y4eHUK Hay4IHUTCSA:

° IIoHuUMaThb U HCIIOJIB30BaATh q)YHKI_[I/IOHaJ'IBHBIC IIOHATHA, A3BIK (TepMI/IHBI, CUMBOJJINYECCKHUC
0003HauCHNUS);
. NOHUMAaTh (QYHKIUIO KaK BaKHEHIIYI0O MaTEMaTHYECKYIO0 MOJIENb JUIsl OMUCAHMSI ITPOLIECCOB U

SIBICHUM OKpYyKarouero Mmupa, npu MEHATb (I)YHKI_[I/IOHaJ'IBHLII\/’I SA3BIK AJI OIIMCaHUA M UCCICAO0BAaHUA
3aBUCHUMOCTEH MCXKOY (1)I/ISI/I‘I€CKI/IMI/I, O9KOHOMHWYCCKUMHU U TOMY HOI[O6HI)IMI/I BCIIMYNHAMMU,



o CTPOUTH IpaUKU 3IEMEHTAPHBIX (YHKIUI, UCCIE0BaTh CBOMCTBA YMCIOBBIX (DYHKUUN Ha
OCHOBE M3YyYEHUS CBOMCTB UX IpauKOB;

VY4eHUK MOIYYUT BO3MOKHOCTE!

o NPOBOJUTh HCCIICMIOBAHMS, CBS3aHHBIE C HM3YYCHHEM CBOWCTB (YHKIWIA, B TOM YHCIE C
UCIIOJIb30BaHUEM KOMIIbIOTEPA; HA OCHOBE TPa(pUKOB U3yUEHHBIX (YHKIMHA CTPOUTH OoJiee CI0KHBIE
rpaduku (KyCOYHO-3aJ]aHHbIC, C «BBIKOJOTHIMI» TOYKAMHU U T. I1.); UCTOIH30BATh ()YHKIIMOHAIHHBIE
NPEJICTaBICHUS U CBOWCTBA (DYHKIIMH IS PEIICHUS MaTeMaTHYECKUX 3a7ad U3 Pa3InYHBIX Pa3iciioB
Kypca.

Dnemenmopl NPUKIAOHOU MAMEMAMUKU

YyeHuk Hay4uuTCs:

o COCTaBIISITh MATEMATUYECKUE MOJIENIH PEAIbHBIX CUTYallui U peliaTh MPUKIaIHbIC 3a/1a41;

o MIPOBOJMUTDH MPOLEHTHBIE PACUYETHI, MPUMEHATH (OPMYIY CIOKHBIX MPOLEHTOB AJI PEHICHUS
3azay;

o WCIIOJIb30BaTh B XOJE PEIICHHs] 3aJad DJIEMEHTApHBIC TMPEACTaBICHUS, CBS3aHHBIE C
npUOTKEHHBIMY 3HAUYCHUSIMU BEJIMYUH;

o MPEJICTaBIIATh JaHHBIE B BUJIE TaOIHII, KPYTOBBIX M CTOJIOYATHIX JUArpamm, rpaduKos;

o UCTIONB30BaTh MPOCTEUIINE CIIOCOOBI MPEJICTABICHHUS W aHAlM3a CTATHUCTUYECKUX ITAHHBIX:

CpeaHee 3HaYeHue, MOJIa, pa3Max, MeliaHa BEIOOPKH.

Y4eHHK MOTYYUT BO3MOXKHOCTE:

o MOHSATH, YTO YHCJIOBBIE JaHHBIC, KOTOPBIC HCIIONB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOIIET0 MHUPA, SBJISIFOTCS PEUMYIIIECTBEHHO MPUOIMKEHHBIMHE, YTO TIO 3aITHCH MPUOTIKEHHBIX
3HAUEHUH, COoAepkKAIUXCs B HH(POPMAIMOHHBIX HUCTOYHHKAX, MOXXHO CYIUTh O TOTPEITHOCTH
MPUOJIIKEHNS,

o proOPECTH ONBIT MOCTPOCHUS M U3YUYEHUSI MATEMaTUUECKUX MOJICIIEH;

o HOHATh, YTO TOIPEIIHOCTh pe3yjbTaTa BbIUMCIEHUN JOKHA OBITH cou3MepumMa C
MOTPELIHOCTHIO UCXO/IHBIX JAHHBIX;

. npuoOpecTd TEepBOHAYAIBHBIA ONBIT OpraHW3aldud cOOpa JaHHBIX NpPU MPOBEACHUU

CTaTUCTHYECKOTO HCCIIEOBAHUs, B YACTHOCTU OINPOCA OOILECTBEHHOTO MHEHUS, OCYLIECTBIATH HUX
aHaJIN3, [IPEICTABIATh PE3yJbTAaThl UCCIEA0BAHUS B BUJIE TAOIMIIbI, 1UArPAMMBI.

Inemenmovl KOMOUHAMOPUKY U MEOPUU 6EPOAMHOCMEl

YueHuK Hay4uTCs:

L] JTOKAa3bIBATH YTBep)KIIGHI/IH METOOOM MaTeMaTHqCCKOﬁ I/IHI[}’KHI/II/I;
. pelaTh KOMOMHATOPHBIC 3a/1a4U Ha HAXOXKJCHHUE YKMCIIa 00BEKTOB MIIM KOMOMHALINT;
L] HaXOJUThb qaCTOTy nu BepOHTHOCTI) C.]'Iy‘-IElfIHOFO CO6I)ITI/I$I.
y‘leHI/IK HOJIy‘-II/IT BO3MOXHOCTb:
L] HpI/IO6p€CTI/I OIIBIT HpOBeI[CHI/ISI JTOKA3aTCJILCTB HUHAYKTHBHBIM METOAOM paCCY)KﬂeHHﬁ;
. npruoOpEeCTH OIBIT TMPOBEACHUS CIIy4ailHBIX 3KCIIEPUMEHTOB, B TOM 4YHCIE C TOMOIIBIO
KOMITBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIPETAIIUN HX PE3yIbTaTOB;
° HAYYUTHCS MpUEMaM pelieHns] KOMOMHATOPHBIX 3a7ad.
8 kiacc:
JInyHOCTHBIE Pe3yJIbTaThI:
1) BOCIIUTAHHE POCCHMCKOW TIPAKIAHCKOW HICHTUYHOCTH: MATPUOTH3MA, YBaKCHHS K
OteuecTBYy, OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;
2) OTBETCTBEHHOE OTHOIICHHE K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIHMXCS K
CaMOpPa3BHUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMHU K O0YUEHUIO U MIO3HAHUIO,
3) OCO3HAHHBIM BEIOOP U MOCTPOCHHUE JATbHEHINCH HHIUBUAYaTbHOU TPACKTOPHH 00pa30BaHUs

Ha 0a3e OpUEHTHPOBKM B MHpe npodeccuid W MpoPeCcCHOHATBHBIX TMPEANOUYTCHUNH € y4ETOM
YCTOWYMBBIX IMO3HABATEIbHBIX WHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILIEHHUS K TPYY, Pa3BUTHUE OIBITA yYacCTUs B COLUAIBHO 3HAYMMOM TPY/E;

4) yMEHHE KOHTPOJIHPOBATh, OIEHUBATh U aHAIM3UPOBAThH MPOIECC U PE3yJbTaT y4eOHOU U
MaTeMaTHYECKOH 1eATeIbHOCTH;



5) YMEHHUE CaMOCTOSITEIbHO paboTaTh C Pa3lIMYHBIMM MCTOYHMKAMU MH(opManuu (yueOHble
nocoous, CipaBOYHUKH, pecypcel IHTepHeTa U T. 11.);

6) YMEHHUE B3aMMOICHCTBOBATh C OJIHOKJIACCHUKAMHM B Ipoliecce y4eOHOM e TeIbHOCTH;

7) KPUTUYHOCTh MBIIJICHUS, HWHHUIMATHBA, HAXOMYUBOCTb, AKTHUBHOCTh [pPU pEIICHUU
MaTeMaTUYECKUX 3a7a4

MertanpenmeTHblie pe3y/bTAThl:

1) NICpBOHAYAJIIBHBIC ITPEACTABIICHUA 00 NACAX U O MCTOAAaX MaTCMAaTHUKHU KaK 00 YHHUBCPCAJIbLHOM
A3BIKC HAYKW U TCXHUKH, O CPECACTBEC MOACITIUPOBAHUA SIBIICHHUI U IMponecCCoOB;
2) YMCHHUE CaMOCTOATCIIBHO ONIPCACIIATh LICJIN CBOCTO O6y‘-IeHI/ISI u HpI/IO6peTaTB HOBBIC 3HAHMUA,

CTaBUTh U (hopMyIHpoBaTh s ceOs HOBBIE 3a7auu B yuéOe, pa3BUBaTh MOTHUBBI U UHTEPECHICBOEH
NI03HABATEJILHOM J1E€ATENbHOCTH;

3) YMEHHE COOTHOCHUTb CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JEATENbHOCTH B IPOLIECCE JOCTHXKEHHSI pe3yJIbTaTa, ONpeAesTh CIOCOOb! AEUCTBHIMA
B PaMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBUSAB COOTBETCTBUU C
U3MECHSIOLIENCS CUTyaluen;

4) YMEHHE ONPEENATh MOHSTHS, BbISBISATh UX CBOWCTBA M MPU3HAKH, CO3AaBaTh 0000IIECHNUS,
yCTaHaBJIMBATh aHAJIOTHH, KJIacCU(UIMPOBATh, CAMOCTOSATENILHO BHIOMPATh OCHOBAHHS U KPUTEPHH
JUIsl Kilaccu(UKalny;

5) YMEHHE yCTaHABIIMBATh IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTD JIOTUUECKOE PACCYKIACHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, ACTYKTHBHOE U 110 aHAJIOTHH) U JIEIaTh BHIBOJIBI;

6) pa3BUTHE KOMIIETCHTHOCTHU B obnactu HCIOJIb30BAHUS uHGOPMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

7) YMEHHE BHJIETh MAaTEMaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHON CUTyalluu B JIPYTHX
JTUCLMIUIMHAX, B OKPYKAIOIIECH )KU3HH;

8) yYMEHHE MPaBWIBHO U JOCTYIMHO H3J1araTh CBOM MBICIM B YCTHOW M MHCbMEHHOH (opme;

YMEHHE HaXOJWTh B pA3IUYHbIX MCTOYHMKAX HH(OpMAIHMIO, HEOOXOAUMYIO Ul pELICHUS
MaTeMaTHUYECKUX 3ajay, U NPeACTaBIATh €€ B IOHATHOW (hopMe, IPUHUMATD PELICHHE
B YCJIOBUSIX HEMIOJHOW MIJIM M30BITOYHOM, TOUHOM UM BEPOSTHOCTHOM MH(pOpMaLIUK;

9) yMeHue 00pabaThiBaTh U aHAJTU3UPOBATH MOJYYCHHYIO HH(OPMAIHIO;

10) YMEHHE TMOHUMAaTh M HCIOIb30BaTh MaTEeMAaTUYECKUE CPEICTBA HArisgHOCTH (Tpaduku,
TaOJIMILIBI, CXEMBI U JIp.) AJIS MJUTIOCTPALIMHU, HHTEpIpETalluy, apryMEeHTaIUH;

11) YMEHHUE BBIIBUTATh U PEATM30BBIBATH TUTIOTE3bI IPU PEIICHUN MaTEMAaTUIECKHX 3a/1a4;

12) [IOHUMaHHE CYITHOCTH aJrOPUTMHUYECKUX ACUCTBUI U yMEHUE 1eHCTBOBATh B COOTBETCTBUU
C MPEIUIOKEHHBIM AJITOPHUTMOM;

13) YMEHUE HaXOJUTh pAa3JIMYHbIE CIIOCOOBI pEIIeHUs MaTeMaTHYeCKOW 3ajayM, pellaTh
MI03HABATEJIbHBIC U IPAKTHYECKUE 3a][aUH;

14) proOpeTEeHUE OIbITA BBIMOJIHEHHS IPOSKTHOM 1A TEIbHOCTH.

IIpeamMeTHbIe pe3yJbTATHI:

1) OCO3HAHME 3HAUEHUS] MAaTEMATUKHU JIJIs TIOBCETHEBHOM JKU3HU UEIIOBEKA;

2) IPEACTaBICHHE O MaTeMaTHYECKOM HayKe Kak cepe MaTeMaTHUecKOW NEesITeNbHOCTH, 00

JTanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH JIJIsl pa3BUTHUS LIUBUIN3ALIMH; POJIb OTEYECTBEHHBIX YUCHBIX B
Pa3BUTHUU MaTEMaTUYECKON HAYKHU

3) pa3BUTHE yMEHUW paboTaTh C Y4YeOHBIM MaTEMaTUYECKHUM TEKCTOM (aHaJIU3UPOBATh,
U3BIIEKaTh HEOOXOUMYIO HH(POPMAITUIO), TOYHO M TPAMOTHO BBIPA)KaTh CBOM MBICIIH CIIPUMEHEHHEM
MaTeMaTHUYEeCKOM TEPMHHOJOTUM ¥ CHMBOJHUKH, TIPOBOJIUTH KJIACCH(PUKAIMH, JIOTHYCCKHE
000CHOBaHUS,

4) YMEHHUE ONEPUPOBATH MOHATUSAMH MO OCHOBHBIM pa3iesiaM COJIEpKaHMs; YMEHHE TPOBOJIUTh
JIOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN;

5) YMEHHUE aHATHU3UPOBATH, CTPYKTYPUPOBATh M OLIEHUBATh U3YUYEHHbIN MPEIMETHBIN MaTepHal;
6) CUCTeMAaTUYECKHeE 3HAHUS O QYHKIUSIX U UX CBOMCTBAX;

7) MPaKTUYECKHU 3HAYMMbIE MaTEeMAaTUUECKUE YMEHUS U HABBIKH, CIIOCOOHOCTh WX MTPUMEHEHUS

K pCIICHUIO MATCMATHYCCKUX U HEMATCMATUUCCKUX 3a/laY, IMPCAINIOJIararomuue yMCHUs:
- BBITIOJIHATH BBIYHMCIICHUS C IICﬁCTBHTGJIbHI:IMI/I YHUCIIaMH,



- peliaTh ypaBHEHUS, CHCTEMbl YPaBHEHUIA;

- pelarth TEKCTOBbIE 33Jayd apU(PMETHUECKUM CIIOCOOOM, C TOMOILIBI0 COCTAaBJICHUSA U
pELIEHUs] YPaBHEHUM, CUCTEM YPABHEHUM;

- HCIIOJIb30BaTh aNreOpandyeckuil sI3bIK JJI OMMCAHUS IPEIMETOB OKPYKAIOIIEro Mupa u
CO3/IaHUS COOTBETCTBYIOIINX MAaTeMaTUYECKUX MOJEIEH;

- MIPOBOAUTH MPAKTHUECKHUE PACUETHI: BEIUUCICHHSI C IPOLIEHTAMH,

- BBINOJIHATH TOKECTBEHHBIE IPE0Opa30BaHMs PALMOHANBHBIX BhIPAYKEHHUIA;

- uccne10BaTh QYHKIIMH U CTPOUTH UX TpaduKy;

- YUTaTh U UCIOJIb30BaTh MH(OPMAIMIO, NPEACTABICHHYIO B BHJE TaOJIMIIbI, JUAarpaMMbl
(cronGuaroit UM KpyroBoii)

- IlpenmerHble pe3yJibTaThI:

- Yuammiics HaAy4YuTCH:

- HUCIONB30BaTh anreOpanueckuil SI3bIK A OMUCAHUS MPEAMETOB OKPYKAIOIIEro MHpa H
CO3/1aHUsI COOTBETCTBYIOIINX MaTEeMaTUYECKUX MOJIETIEH;

- BBIIOJHATH BBIYUCIICHUS C IEHCTBUTEIbHBIMU YHCIIAMU;

- pelaTh ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbl YPABHEHUI U HEPABEHCTB;

- peliaTh ypaBHEHHUS, HEPABEHCTBA, CUCTEMbl YPaBHEHHMH M HEPABEHCTB C MOIYJISAMU H
napaMeTpamu;

- pelaTh TEKCTOBbIE 3a7a4l apU(PMETHUECKUM CIIOCOOOM, C IIOMOIIBIO COCTaBJICHUS U PEILICHHS
YpPaBHEHUH, CUCTEM YPAaBHEHHUI 1 HEPABEHCTB;

- TNPOBOAMTH MPAKTHUYECKUE PACUETHI: BHIYMCICHUS C MPOIEHTAMH, BBIYUCICHUS C YHCIOBBIMU
[IOCJIEI0BATENbHOCTSAMY, BBIUUCICHHUSI CTAaTUCTUYECKMX XApaKTEPUCTHK, BBIIIOJHEHHE
NpUOIMKEHHBIX BBIUHCIICHHUIA;

- BBINOJIHATH TOKIECTBEHHBIE MMPEOOPA30BaHMs PALIMOHATIBHBIX BBIPAXKECHUH;

- BBINOJHATH ONEPALUU HAJ MHOXKECTBAMU;

- HccaenoBarh (YHKIMU U CTPOUTH UX Ipaduky,

- 4YWTaThb M UCIOJIb30BaTh MH(OPMALMIO, MPEJICTABICHHYI0 B BUAE TAaOJHUIBI, JUArpaMMBbI
(cronbuaroit UK KpyroBoi)

- Yyammiicd NOJYYUT BO3MOKHOCTh HAYYUTHCH:

- pa3BUBaTh NPEICTaBICHHE O YHCIE U YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JIECTBUTENBHBIX YHCENT; O POJIU BBIYMCIIEHUHN B IPAKTHKE;

- pa3BUTH U YINIyOUTb 3HAHUSA O JECATUUYHOM 3aIIUCH EHCTBUTEIbHBIX YUCEIL;

- pa3BUBATh NPEJCTaBICHUE O TEOPUHU ACTUMOCTH;

- BBIIOJHATH MHOTOIIArOBbIE IpeoOpa3oBaHUs palMOHAIbHBIX BBIPAKEHUH, NPUMEHSS
IUPOKHH HAOOP CITOCOOOB M MPUEMOB;

- TIPUMEHATH TOKIACCTBEHHBIE MPe0OPa30BaHuUs PALIMOHATBHBIX BEIPAKECHUHN JIs pELLICHUS 3a/1a4
U3 pa3IMYHBIX pa3/iesoB Kypca;

- NPUMEHATH ONepaluy HaJl MHOXKECTBAMU JJIsl PELICHUS 3a/1a4;

- OBJIAJIETh CHEUHATHLHBIMU MPUEMAMH PEIICHHS YPABHEHUN ¢ OTHOM U IByMSI IEPEMEHHBIMU U
CHCTEM YPaBHEHUI; YBEPEHHO MTPUMEHSATH almapaT YpaBHEHUH 7Sl peleHus] pa3Ho0Opa3HbIX
MaTeMaTHYECKUX M MPAKTUYECKUX 3a]1ad, a TakK >kKe 3a/1a4 U3 CMEKHBIX JUCIUILINH;

- OCBOMTb pa3HOOOpa3HbIe MPUEMBI 10Ka3aTeIbLCTBA HEPABEHCTB; YBEPEHHO PUMEHSATH anmnapaT
HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB [UIsl PEHICHHs pa3HOOOpa3HbIX MaTeMAaTHYECKUX H
IIPAKTUYECKUX 3a7a4, a TAK)KE 33[1a4 U3 CMEKHBIX JUCLUIUINH

9 kmaacc:

JInuHOCTHBIE pe3yabTaThl:

1) BOCIIHUTAHUE POCCUUCKON TpakIaHCKOW WIACHTUYHOCTU: TMAaTPUOTU3MA, YBAXKEHUS K
OtedecTBYy, OCO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOW HAYKHU;

2) OTBETCTBEHHOE OTHOUIICHHE K YYEHHUIO, TOTOBHOCTb U CHOCOOHOCTh OOYYarOIIHUXCS K

CaMOpa3BUTHIO I CAMOOOPa30BaHHIO HA OCHOBE MOTHBAIMH K O0Y4EHHIO U TO3HAHUIO;
3) OCO3HaHHBIN BEIOOP M OCTPOCHUE abHENIIeH HHIUBUyaJIbHONH TPAeKTOPUU 00pa30BaHMUs



Ha 0a3e OpHUEHTHPOBKM B Mupe mnpodeccuii U NpodecCHOHAIBHBIX MNPEANOYTeHU C Yy4éTom
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TAaK)K€ Ha OCHOBE (OPMUPOBAHUS YBAKUTEIBHOTO
OTHOILIEHHUS K TPYZY, PA3BUTHUE OIIBITA y4acTUsl B COLUAIBHO 3HAYMMOM TPYE;

4) YMEHHE KOHTPOJIMPOBATh, OLEHUBATh U AHAIM3UPOBATH MPOIECC U PE3yJbTaT y4eOHOU U
MaTEMaTHUYECKOH 1EATEIbHOCTH;

5) YMEHHE CaMOCTOSITEIbHO paboTaTh C pa3IMYHBIMU MCTOYHMKaMHU HHpopmanuu (yueOHbIe
nocoOwusi, CIpaBOYHUKH, pecypchbl IHTepHeTa U T. 11.);

6) yMEHHE B3aMOJICHCTBOBAThH C OJJHOKIACCHUKAMH B MPOIIECCE YUSOHOU NeATeTbHOCTH;

7) KPUTUYHOCTh MBIIUICHHUS, WHUIMATUBA, HAXOJYUBOCTb, AKTUBHOCTh IIPU pEIICHUH

MaTeMaTHYeCKUX 3a7a4
MeranpeamMeTHble pe3yJIbTaThl:

1) [IepBOHAYAJIbHBIE ITPE/ICTABICHUS 00 UESIX U 0 METOJJaX MaTEMAaTUKH Kak 00 yHUBEpPCaTIbHOM
SI3bIKE HAyKU U TEXHUKU, O CPEJCTBE MOJECIUPOBAHMUS ABJICHUH U ITPOLIECCOB;
2) YMEHHE CaMOCTOSITEJILHO OIPENIEATh LIeJIU CBOEro 00y4eHus U IpuoOpeTaTh HOBbIE 3HAHUS,

CTaBUTHh U (HOpMYIHpPOBaThH A7 ceOs HOBBIC 3a7auu B yu€Oe, pa3BUBAaTh MOTHUBBI M UHTEPECHICBOCH
IMO3HABATCIILHOM JACSITCIHFHOCTH,

3) YMEHHUE COOTHOCHUTb CBOU [JEUCTBUSA C IUIAHUPYEMBIMH PE3YJIbTAaTaMH, OCYILECTBIISATH
KOHTPOJIb CBOEH JICSITEIIBHOCTH B TIPOIIECCE TOCTIKEHUS pe3yJIbTaTa, OMPeesaTh CIOCOOBI IEHCTBUN
B paMKax MPeJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JCHCTBHIB COOTBETCTBHU C
M3MEHSIOLIEHUCS CUTYallue;

4) YMEHHE OMPECNATh MOHITUS, BBISBIISTh UX CBOWCTBA M MPU3HAKH, CO3/1aBaTh 0000IIEHUS,
yCTaHABJIWBATh aHAJIOTHH, KIAaCCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOMpATh OCHOBAHUSI U KPUTECPUU
IUTs Kiaccu(ukaniy; yMEHHE yCTaHABIMBATh IPUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTD JIOTUYECKOE
paccyXJIeHne, yMO3aKItoueHue (MHIYKTHBHOE, IEyKTUBHOE U 110 aHAJIOTUN) U JI€JIaTh BHIBOJIBI,

5) pa3BuUTHE KOMIIETEHTHOCTH B obsactu UCIIOJIb30BaHUsA UH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) YMEHHUE BHUJIETh MAaTeMaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOM CUTyaluu B JIPYrHX
JTUCIUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

7) YMEHHUE NMPaBUIBHO U JJOCTYITHO U3J1araTb CBOM MBICIH B YCTHOW M MUCbMEHHOM (opMme;

8) YMEHHE HaXOAWTh B PA3JIMYHBIX HCTOUYHHKAX HH(OpMaLMIo, HEOOXOIUMYIO JUIsl PEIIEeHUs

MaTeMaTHUYECKUX 3ajay, U NPECTaBIATh €€ B IOHATHON (hopMe, IPUHUMATD PEILICHHUE
B YCJIOBUSIX HEMIOJHOW MIJIM N30BITOYHOM, TOUHOM UM BEPOSTHOCTHOM MH(pOpMaLIUK;

9) yMeHue 00pabaThiBaTh U aHAJTM3UPOBATH MOJYYCHHYIO HH(OPMAIHIO;

10) yMEHHE IMOHUMaThb M HCMOJb30BaTh MaTEMaTHUECKHUE CPEACTBA HarNIAIHOCTU (rpaduxw,
TaOJIMIIBI, CXEMBI U JIp.) AJIS WJUTIOCTPALMU, HHTEpIpETalluy, apryMEeHTaIUH;

11) YMEHHUE BBIJIBUTATh U PEATM30BBIBATH TUTIOTE3bI IPU PEIICHUN MaTEMAaTUIECKHX 33,134,

12) MIOHUMaHHE CYLTHOCTH aJTOPUTMHUYECKUX ACHCTBUI U yMEHUE 1eHCTBOBATh B COOTBETCTBUU
C MPEIUIOKEHHBIM AJITOPHUTMOM;

13) YMEHUE HaXOJUTh PAa3JIMYHbIE CIIOCOOBI pElIeHHs MaTeMaTHMYeCKOW 3ajauM, pelaTh
MIO03HABATEJIbHBIC U IPAKTHYECKUE 331a9H;

14) proOpeTEeHUE OIbITA BBIMOJIHEHHS IPOSKTHOM 1S TeIbHOCTH.

IIpeamMeTHbIe pe3yJbTAThI:

1) OCO3HAHME 3HAYEHUS] MATEMATHUKH JIJIS IOBCETHEBHOMN JKU3HHU YEJI0OBEKa;

2) NIPEJCTaBICHUE O MaTeMaTHYecKOW Hayke Kak chepe MaTeMaTHUeCKOW JAeATeNbHOCTH, 00

aTamnax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JIJISl Pa3BUTHUS [IUBUIN3AINN;, POJIb OTEYECTBEHHBIX YUYCHBIX B
Pa3BUTHHM MaTEMaTHYECKON HAyKH

3) pa3BUTHE yMEHWUW paboTarh C yYEeOHBIM MAaTeMAaTHYECKUM TEKCTOM (aHAJIW3UPOBATH,
U3BIIEKaTh HEOOX0UMYI0 HHGOPMAITUIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOU MBICITH CIIPUMEHEHUEM
MaTeMaTHUYeCKOW TEPMHHOJOTUA ¥ CHMBOJUKH, TIPOBOJIUTH KJIACCU(PHUKAIMK, JIOTHYCCKUE
000CHOBAHUS;

4) YMEHHE ONIEPUPOBATH MOHATUSIMHU TI0 OCHOBHBIM pa3JieiaM COJIepKaHUs; yMEHUE TTPOBOIUTh
JI0Ka3aTelIbCTBa MATEMAaTUUECKUX YTBEPKICHUN;

5) YMEHHUE aHAJIU3UPOBATh, CTPYKTYPHUPOBATH U OIICHUBATH N3YYCHHBIN MPEIMETHBIN MaTepUa;



6) cucTeMaTU4YecKue 3HaHUs 0 (PYHKIUAX U UX CBOMCTBAX;

7) MPAaKTUYECKH 3HAYUMbIE MATEMaTHIECKHUE YMEHUS U HaBBIKH, CIOCOOHOCTh UX NMPUMEHEHHS
K PELICHUIO0 MAaTEeMaTHUECKUX U HEMAaTeMaTHUECKUX 3a]1a4, IPEATNOoJIaraole yMeHus:

- BBITIOJIHATH BEIYMCIICHUS C ICHCTBUTEIBHBIMH YHCIAMU;

- pelaTh ypaBHEHHs, HEpaBEHCTBA, CUCTEMbI YPAaBHEHHUI U HEPABEHCTB;

- pemarb ypaBHEHUS, HEPAaBEHCTBA, CHCTEMbl YPAaBHEHMH W HEPABEHCTB C MOAYISIMHU H
napameTpamu;

- pemaTh TEKCTOBBIE 3a/Ja4M apU(PMETHYECKHM CHOCOOOM, € TOMOIIBIO COCTAaBJIEHUS U
peleHusl ypaBHEHUH, CUCTEM YPaBHEHUI U HEPABEHCTB;

- HCIOJIb30BaTh aNreOpandeckuil sI3pIK AJIs ONMMCAaHUS NPEIMETOB OKPY’KAIOLIEro Mupa u
CO3JIaHMsI COOTBETCTBYIOIIMX MaTEMaTHYECKUX MOJETIeH;

- MIPOBOJIUTH MPAKTHYECKUE PACUETHI: BBIYMCIICHHUS C IPOLEHTAMHU, BBIYUCICHHUS C YUCITIOBBIMHU
HI0CJIEI0BATEIHOCTSAMU, BBIUUCIICHUS CTaTUCTUYECKHX XapaKTePUCTHUK, BBINOJIHEHHE
npUOIMKEHHBIX BHIYUCIICHUH;

- BBINOJIHATH TOKJECTBEHHBIE MPE0Opa30BaHMs PALIMOHATIBHBIX BRIPAKEHUI,

- BBITTOJIHATH ONIepaIiy HaJl MHO)KECTBAMH;

- uccie10BaTh QyHKIUH U CTPOUTH UX TpaduKy;

- YUTaTh U HUCHOJIb30BaTh MH(MOpPMAINIO, MPEACTABICHHYIO B BUAE TaOJIUIbl, AMArPaMMBbI
(cronbyarToit UM KPyroBoi);

- pemaTh KOMOMHATOPHBIE 33/]a4, HAXOAUTh BEPOSITHOCTU COOBITHIA.

Anzebdpauueckue evipasricenusn

Buinycknuk nayuumca:

. OTIEPUPOBATh TOHATHUSMHU: TOXKIECTBO, TOXKICCTBCHHOE MpPeoOpa3oBaHUE, pelIaTh 3aJladw,
coJziepskanire OyKBeHHbIE JaHHbBIE, pad0TaTh C PopMylaMu;

o OTIEPUPOBATH TOHIATHEM KBAJPATHOTO KOPHS, MPUMEHSTH TOHATHE KBAJIPATHOTO KOPHSI U €ro
CBOICTBa B BHIYHCIICHUSX;

. BBITIOJIHATHh TIPEOOPA30BaHUs BBIPAKEHUMN, COMECPKAIINX CTETICHH C IEIBIMUA MOKA3aTeIsIMUA U
KBaJIpaTHbIE KOPHU;

o BBITIOJIHSITh TOXIECTBEHHBIE MPEOOPa30BaHUs PAMOHAIBHBIX BBIPAKEHUM Ha OCHOBE MPaBUII
NEICTBHUIM HaJl MHOTOWIEHAMH U alreOpanvyecKiuMu Ipo0siMu;

o pacrno3HaBaTh YaCTHBIE BUbl MHOTOWICHOB (B YaCTHOCTH, CHMMETPUYECKHE) U UCIIOIb30BaTh
UX COOTBETCTBYIOIIME CBOMCTRA;

. BBITIOJIHSTH PA3JIOKEHUE MHOTOWICHOB Ha MHOXUTEIIH;

o BBITIOJIHSATD JI€JICHHE MHOTOYJICHOB;

o HaXOJIUTh KOPHU MHOTOYWICHOB.

BolnyckHUK noayyum 603MoMuCHOCHb:

o BBITIOJTHATH MHOTOIIIATOBBIE MMPEOOPA30BAHMSI PAIIMOHAIBHBIX BBIPAXKCHHM, TIPUMEHSIS IIIUPOKHIA
HaOOp CrocO0OB M MPHUEMOB;

o MIPUMEHSTH TOXKIECTBEHHBIC MPE0OPa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN 711 PEIICHUS 3a70a49
U3 pa3IMYHBIX Pa3eioB Kypca.

Ypasuenusn

Buinycknuk nayuumca:

. peuiaTh OCHOBHBIE BH[IbI PAIIMOHAJIBHBIX YPAaBHEHHH C OJAHOW MEPEMEHHOW, CHCTEMBbI JIBYX
YpaBHEHUH C IBYMS [I€PEMEHHBIMU;

. peliaTh ypaBHEHHsI, COJEpKallfe 3HAK MOJIYJIS, YPaBHEHHs C MapamMeTpaMu, YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMU;

. MOHUMATh YPABHEHHE KaK BXXHEHUIIIYI0O MATEMAaTHUYECKYIO0 MOJEIb JUIsl ONMCAHUS U U3yUYCHUS
pa3HOOOpa3HBIX peabHBIX CUTYallUi, pelaTh TEKCTOBBIE 33/1a4u alreOpandyeckuM METO/I0M;

o NPUMEHATh Tpaduueckue MpeaCcTaBICHUS A UCCICIOBAHMS YPaBHEHUH C OJHOW U JIBYMS
MePEMEHHBIMH, UCCIICIOBAHUS U PEIICHUS CUCTEM YPABHEHHH C IBYMsI IEPEMEHHBIMH.

Bulnycknuk noayuum 603mMo0xicHOCHY:




° OBJIQJICTh CIICHMATIBLHBIMU TPUEMAMH PEILICHUS] YPABHEHUN C OJTHOW W JABYMS MEPEMEHHBIMU U
CUCTEM YypaBHCHHI; YBEPEHHO MPUMEHSThH almapaT ypaBHCHHWW MJIs1 DPEIICHUS pPa3sHOOOpa3HBIX
MaTeMaTUYECKUX M MPAKTUYECKHUX 3a7a4, a TaK e 3a7a4 U3 CMEKHBIX TUCIUIUINH;

° MPUMEHSTH rpaduUeCKue MPECTABICHUS IJIsl UCCIIECOBAaHUS YPABHEHUN U CHCTEM ypaBHEHHI
C IapaMeTpamH.

Hepagsencmea

Boinycknuk nayuumcsn:

° MMOHMMAaTh TEPMHHOJIOTUIO U CUMBOJIMKY, CBSI3AHHBIE C OTHOLICHUEM HEPABEHCTBA, CBOMCTBA
YHCJIOBBIX HEPABEHCTB;

. peliaTh HEPaBEHCTBA, CUCTEMbI 1 COBOKYITHOCTH HEPABEHCTB C OJIHOM MEPEMEHHOM;

peliaTh KBaapaTHbIe HEPABEHCTBA, UCIIONb3YsI TpaduuecKuil METOI U METOJ UHTEPBAJIOB;
pelaTh HEPaBEHCTBA, COAEPKAIINE 3HAK MOJTYJIS;

HCCIIEIOBATh U PEIIaTh HEPABEHCTBA C IIapaMeTpaMu;

JIOKA3bIBaTh HEPABEHCTBA;

HCIIOJIb30BaTh HEPABEHCTBA MEXJIYy CpPEJHUMHU BEIMYMHAMU U HepaBeHCTBO Komm -
ByHSKOBCKOIO 1J14 pelIeHnsl MaTeMaTUYECKUX 3a/1a4 U JO0Ka3aTeIbCTB HEPABEHCTB;

. penaTb HEPaBeHCTBA U CUCTEMbI HEPABEHCTB C ABYMS IEPEMEHHBIMU;

° MIPUMEHSAThH alnapar HEPABEHCTB ISl PELICHUS 3aJad W3 PA3jJMyHbIX pas3deioB Kypca M
CMEXXHBIX JUCIUTLIHNH.

Boinycknuk noayuum 603mM0MucHOCHLb:

° OCBOUTH Pa3HOOOpa3HbIE MPUEMBI 10Ka3aTeTbCTBA HEPABEHCTB; YBEPECHHO MIPUMEHSIThH ammapar
HEPaBEHCTB M CHUCTEM HEPABEHCTB ISl PEIICHUS pa3HOOOPA3HBIX MAaTEMAaTHYECKUX U MPAKTHUECKUX
3aJ1a4, a TakKe 3a1a4 U3 CMEIKHBIX JUCIHILINH,

[ ] HpI/IMeHHTB T paq)nquKHe HpGIICTaBHeHI/ISI JJIAA UCCIICAOBaAHUA HepaBeHCTB 1 CUCTEM HepaBeHCTB
C TIapaMeTpamH.

Mmuoocecmea

Boinycknuk nayuumcs:

L] IIOHUMATh TepMI/IHOHOFI/IIO 158 CI/IMBOJ’II/IKy, CBA3aHHBIC C ITIOHATHUEM MHOXECTBA,

° BBITOJHATH ONEPAIMU HAJl MHOKECTBAMH, YCTAaHABIIMBATh B3aUMHOOIHO3HAYHOE COOTBETCTBUE
MG)KI[y MHOXCCTBaAMHU,

L] HUCIIOJIB30BATh HAYAJIbHBIC HpGIICTaBJICHI/IH O MHO>XKECTBC HeﬁCTBHTeHBHBIX HYUCCII.

BoinyckHuk nosiyuum 603M0NCHOCHIb:

° pa3BUBaTh MPEJCTABICHUE O MHOKECTBAX;

° MIPUMEHSATH ONIEPALUM HaJ MHOKECTBAMMU ISl PELLICHUS 3a/1aY;

° pa3BUBATh MIPEJCTABIECHUE O YHCIIE U YUCIOBBIX CUCTEMaX OT HATYPAJIbHBIX J0 I€HCTBUTEIbHBIX
YUCEN; O POJIY BEIYMCIICHUN B IIPAKTHKE;

° Pa3BUTH U yIIyOUTh 3HAHUS O IECATUYHOMN 3aIMMCH TEUCTBUTEIBHBIX YHCEI (IEPUONIECKUE U

HeTIepHOANYECKUE TPOoOH).
Ocnogvt meopuu oenumocmu
Buinycknuk nayuumcsa:

. IIOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C IOHATUEM JIEITMMOCTH;

. IIPUMEHATH OCHOBHBIC CBOMCTBA JEIMMOCTH HALCJIO U PELUIEHUs YPaBHEHHH C JBYMs
IIEPEMEHHBIMU B LEJIBIX (HaTypaJbHbIX) YHCIIAX;

o JIOKa3bIBaTh CBOMCTBA U MPU3HAKU JEIUMOCTH Ha LENO;

o UCIIOJIb30BaTh NMPUEM HaXOXKJEHHUs HauOOJIBIIEro OOIIEro AeIUTeNs U HaMMEHbBILEro o0Iero
KpPaTHOTO ABYX HaTypaJIbHBIX YACEI JJI1 pELICHUS 3a]1a4;

. HCITIOJI30BaTh KaHOHUYECKOE PA3JI0KEHHWE COCTABHOI'O YHMCJIA HA MPOCTHIE MHOMXHUTEIU IPH

pELICHUH 3a/1a4.

Boinycknuk noyuum 603M0i4cHOCHIb:

. pa3BUBATH MPEACTABICHUE O TEOPHUH IETUMOCTH;

. WCIIOJIB30BaTh CBOWCTBA JEIMMOCTH JUIsl PELICHHS MaTeMaTHYECKUX 3aJad U3 Pa3IMYHBIX
paszenoB Kypca.




@yukyuu. Yucnosvle hynkyuu
Buinycknuk nayuumcsa:

o NOHUMATh M HWCIIOJb30BaTh (DYHKIMOHAJIBHBIC TOHATHS, SI3BIK (TEPMUHBI, CUMBOJIUYCCKUE
0003HauCHUSA);
. NOHUMATh (YHKIMIO KaK BaXHEHUIIYI0 MAaTeMaTHYECKYIO MOJIENb JJIsi ONMUCAHUS MPOLIECCOB U

SIBIICHUH OKpYyXKaroumero mMmupa, npmu MCHATHb q)YHKHHOHaHBHBIﬁ SI3BIK AJIs1 OIIMCAaHUS U UCCJIEA0BaHUA
3aBUCUMOCTEH MCKOY (bI/I3I/I‘-ICCKI/IMI/I, 9KOHOMHWYCCKUMHU U TOMY HO,Z[O6HBIMI/I BCIMYHUHAMU,

. CTpOUTH TpadUKH AIEMEHTAPHBIX (YHKIWH, MCCIENOBATh CBOMCTBAYMCIOBBIX (YHKUIMH Ha
OCHOBE M3YyYCHUS CBOHCTB UX Ipa)uKOB;

. CTpPOUTH rpaduku PYHKIIUH C TTOMOIIBI0 TEOMETPUUECKUX MpeoOpa3oBaHuil Guryp.
Boinycknuk noayuum 603mMoxucHocmo:

L MMPOBOAWTL HCCICOOBAaHUA, CBA3AHHBIC C HU3YYCHHUEM CBOMCTB q)YHKHHﬁ, B TOM 4YHUCIIE C

UCIIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TPAPHKOB U3yUeHHBIX (YHKIIMHA CTPOUTH OOJIEe CIIOKHBIC
Fpa(bHKH (KYCOLIHO-SB,I[aHHBIe, C «BBIKOJOTBIMHW» TOYKaMH U T. 1'[), HUCIIOJIB30BAaTh Q)YHKHI/IOHEUII)HLIC
NPECTAaBICHUS M CBOWCTBA (DYHKIIMI ISl pEIICHHUS] MATEMaTUYECKUX 3a7[ad U3 Pa3InYHbIX Pa3JIeiioB
Kypca.

Yucnosvle nociedosamebHocmu

Buinycknuk nayuumcea:

o MOHUMATh W HCIOJB30BaTh SI3BIK IOCJIEIOBATEILHOCTEH (TEPMHHBI, CHMBOJUYECKHE
0003HauCHNUSA);
o NPUMEHATh (OPMYIIBI, CBSI3aHHBIE C apU(PMETHUECKOH M T'€OMETPHUYECKON Mporpeccuei, u

anmnapat, COPMUPOBAHHBIN IIPH U3YYEHHUH JIPYTUX Pa3/ie]oB Kypca, K PEIIEHHIO 3a/1a4, B TOM YHCIIE C
KOHTEKCTOM U3 pealIbHOM JKU3HH;

L4 IIOHUMAThb TCPMHUHOJIOTUIO n CHUMBOJIHKY, CBA3aHHBIC C IIOHATHECM npeacia
IIOCJICA0BATCIIBbHOCTH,

L MNPUMCHATE IOHATHUC MPCAciia MOCICAOBATCIBHOCTH JJI  OHNPCACICHHUA CXOHﬂHl@fIC?I
nOoCJICA0BATCIbHOCTH.

BbanCKHuK nojayium 603MOMHCHOCHLb.

° peuaTtb KOM6I/IHI/Ip0BaHHBIe 3aJlauu ¢ MPUMCHCHUECM (bOpMy.]'I Nn-ro 4JICHAa U CYMMBI 11 IICPBLIX

WIEHOB apU(PMETUUECKON U T€OMETPUUECKON IPOrPECCHil, MPUMEHSS IPU STOM aIrlnapar ypaBHEHUN U
HEPABEHCTB;

o MOHUMAaTh ApUPMETUUYECKYI0O M T€OMETPHUYECKYIO0 MPOrpPecCUM Kak (YHKLUUHU HaATypaIbHOIO
apryMeHTa; CBS3bIBAaTh apU(PMETHUECKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, T€OMETPHUYECKYIO - C
JKCIIOHEHIIMAJILHBIM POCTOM.

Dnemenmul NPUKIAOHOU MAMEMAMUKU

Buinycknuk nayuumca:

. COCTABJIATh MATEMAaTUYECKUE MOJEIIM PEaIbHbIX CUTyallui U PELIaTh IPUKIIAIHBIC 3a1a4H;

. NPOBOJIUTH MPOLEHTHBIE PACUETHI, MPUMEHATh (OPMYIY CIOXKHBIX MPOLEHTOB IS PEIICHUS
3az1ay;

o UCIIOJIB30BaTh B XOJAE PEIICHMs 3a4ad SJIEMEHTApPHBbIE IMPEACTaBICHUS, CBS3aHHBIE C
npuOIMKEHHBIMU 3HAUEHUSIMU BEJIMYHH;

. NPECTaBIATh JaHHbIE B BUJE TAOJHII, KPYTOBBIX M CTOJIOYATHIX AUArpaMM, rpaduKoB;

o UCIIOJIb30BaTh MPOCTEHIINE CHOCOOBI MPEACTABICHUS M aHAIW3a CTATHUCTUYECKUX JAHHBIX:

CpeaHee 3HaYeHUe, MOJia, pa3Max, MeliaHa BEIOOPKH.

Boinycknuk noayuum 603moxucnocmo:

o MOHSATH, YTO YHWCJIOBBIE JaHHBIC, KOTOPBIC HCIIONB3YIOTCS I XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOIIET0 MHUPA, SBJSIFOTCS MPEUMYIIIECTBEHHO MPUOIMKEHHBIMHE, YTO IO 3aITHCH MPUOTKEHHBIX
3HAUEHUH, COAepKAIMUXCSI B HH(POPMAIMOHHBIX HCTOYHHKAX, MOXXHO CYIUTh O TOTPEITHOCTH
MIPUOJIIKEHNS,

o proOPECTH OMBIT IIOCTPOCHUS M U3YYCHHUSI MATEMAaTHUECKUX MOIEIICH;

o NOHATh, YTO TIOTPEIIHOCTh pe3yJbTaTa BBIUUCICHUH JODKHA OBITh COM3MepuMa C
MOTPEITHOCTHIO HCXOJIHBIX JaHHBIX;




o NpUOOpEeCTH TNEPBOHAYAIBHBIM ONBIT OpraHu3aluu cOopa JaHHBIX MpPH HPOBEIACHHUU
CTAaTHCTUYECKOTO HCCIEAOBAHUS, B YACTHOCTH OIMPOCA OOIIECTBEHHOTO MHEHHS, OCYIIECTBISATH HX
aHaJIN3, MIPEICTaBIATh Pe3yIbTaThl HCCIEAOBAHUS B BUJIE TAOIHIIbI, THATPAMMBI.

dnemenmopl KOMOUHAMOPUKYU U MEOPUU BEPOAMHOCHETl

Boinycknuk nayuumcesa:

o JTOKa3bIBaTh YTBEPKIECHUS METOAOM MaTeMaTHYeCKON UHTyKIIUY;

. peaTe KOMOMHATOPHBIE 33/1a4U Ha HaXOXKACHHE YKclia 00BEKTOB MM KOMOMHAIINN;

. HaXOJWUTh YaCTOTY U BEPOSITHOCTh CITy4alHOTO COOBITHSI.

BoinyckHuk noayuum 603mM0iCHOCHIb:

o PUOOPECTH OMBIT IPOBEJIEHUS 10KA3aTENbCTB UHAYKTUBHBIM METOJOM PACCYKIECHUM;

. NPUOOPECTH OMBIT MPOBEACHUS CIIyYalHBIX SKCIEPUMEHTOB, B TOM YHUCJIE C IMOMOILBIO
KOMIIBIOTEPHOI'0 MOJIEJIMPOBAHUS, UHTEPIPETALIUN UX PE3YJIbTaTOB;

. HAYYUTHCS MpUEMaM peleHus] KOMOMHATOPHBIX 3a]1ad.

Coaepixkanne Kypca

Yucaa (8 kinacc—25 yacos)

CpaBHeHue palMoHaIbHBIX yucen. JleficTBH ¢ palioHaIbHBIMU YucaaMy. KoHeuHble 1 GeCKOHEUHbIe
necsiTuuHble apobu. [lpencraBieHue panyoHaIbHOrO 4Hciaa B BuAe AecsATUUHOM npoOu. Ilonstue
UppaLMOHAIBHOIO 4Kcia. Pacno3sHaBaHue HppaLMOHAIBHBIX dncel. JeUCTBUAC UPPaLlMOHAIbHBIMU
ymcnaMu. CBOMCTBa IEHCTBUI C HPPaLMOHATIBHBIMHU YUCIIaMHU.

CpaBHeHuE HppaLMOHAIBHBIX 4uceld. MHOXKeCTBO IeHCTBUTENbHBIX uucen. lIpencraBnenus o
pacIIMPEHUSAX YUCIOBBIX MHOKECTB.

Auredpanyeckue Bpipakenns (7 kiaacc — 82 yaca)

BeipaxkeHue ¢ nepeMeHHbIMU. 3HAu€HUE BBIPAKEHUS C NEPEMEHHBIMH. J(OMyCTUMBbIE 3HAYEHMS
nepeMeHHbIX. ToxnectBo. TokaecTBeHHbIe MpeoOpa3oBaHusl —anreOpanyeckKuX BbIPAKEHUI.
JlokazaTenbCTBO TOXKIECTB.

CreneHnp ¢ HaTypaJbHBIM IOKa3aTesieM U €€ cBoiicTBa. OqHowieHbl. OQHOWIEH CTaHAAPTHOIO BHUJA.
CremneHs OHOYIEHA.

MHorounensl. MHorouneH craHaapTHoro Buaa. OpHoponHslii MHOrowieH. CHUMMETpUYECKUI
MHorouseH. CreneHb MHorowieHa. CiokeHue, BBIYUTAHUE U YMHOKEHHUE MHOTOWIeHOB. JleneHnue
MHorouaeHoB. Kopau mHorounena. Teopema be3y. @opmyiisl COKpaiéHHOIO YMHOXKEHHUSA: KBaapaT
CYMMBI M KBaJIpaT Pa3HOCTH JBYX BBIPAXKEHU, KBaApaT CyMMbI HECKOJIBKUX BBIPAXKEHUHN, KyO CyMMBbI
U Ky0 pa3HOCTH JBYX BBIpa)KE€HHI, MPOU3BEICHHE PA3HOCTH U CYMMBI JIByX BhIpaykeHHH. Pasnoxxenue
MHOrO4YJ€Ha Ha MHOXHTEIH. BeiHeceHue oOmero MHOXKHUTENS 3a CKOOKH. MeToj rpynmupoBKH.
PazHocTe KkBagpaToB IBYX BbIpaxkeHud. CymMMma M pa3HOCTh KyOOB JBYX BbIpaxeHHH. Cymma H
Pa3HOCTh n-X CTeneHen nByxBblpaxkeHuil. KBagpartusiii TpéxuneH. KopeHb KBagpaTHOro TpéXuieHa.
CpolicTBa KBagpaTHOIO TpéxuieHa. Pa3no)keHne KBaIpaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEH.
Panmonaneubie BbipaxkeHus. Llenbie Bblpaxenus. [poOHble BblpakeHus. ParuoHanbHast IpoOb.
OcCHOBHOE CBOWCTBO palMOHAIBHOM JpoOu. CloXeHue, BBIYMTAHUE, YMHOXXEHHE U JeJICHHE
panMoHaNBHBIX JpoOel. Bo3Bemenune pamMoHanbHOM ApOOM B CTENeHb. TOXICCTBEHHBIC
npeoOpa3oBaHus pallMOHAIBHBIX BhIpakeHUH. CTerneHb ¢ 1eNbIM M0Ka3aTeseM 1 e€ CBOICTRa.
KBanpatuble xopHu. ApudMeTHuecKkuil KBaJpaTHbIH KOpEHb M €ro cBoicTBa. ToXIeCTBEHHBIE
npeoOpa3oBaHus BBIPAKEHHM, COZepKaLINX apu(METUIECKIE KBaIPaTHbIE KOPHH.

VYpaBuenus (100 yacos: 7 kiaacc—33 4, 8 kacc—45 4, 9 knacc-30 4,)

VYpaBHenue c oxHoil mnepemeHHod. Kopenb ypaBHeHus. OOnacTh oOmNpeAeseHUs YpaBHEHUS.
PaBHOCUNBbHBIE ypaBHEHMs. YpaBHeHHe-ciencTBue. CBOICTBA ypaBHEHHM € OJIHOM NepeMEHHOM.
YpaBHEHHE KaK MaTeMaTU4YECKasi MOJIEIIb PEAIBHON CUTYalUH.

JIuneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHue. @opmyia KOpHER KBaApaTHOrO ypaBHEHHUs. TeopeMa
Buera. Panmonanbubie ypaBHeHus. PellieHne palMOHaIbHBIX YPAaBHEHUH, CBOAAIIUXCAK JTMHEHHBIM
WY K KBaJpPAaTHBIM YpaBHEHMsM. PeleHue mpocTedmmx HppalroOHANbHBIX ypaBHEHUM. Pemenue
YPAaBHEHUN METOJAOM 3aMEHBbl IIEPEMEHHOM. YPaBHEHUSA, COAEP KAILUME 3HAK MOYJIS. YPAaBHEHUS C
napamerpamu. lLlenoe panuoHanbHOE YypaBHEHHE. PenieHue TEKCTOBBIX 3aJad C  I[TOMOIIBIO
paloHaIbHBIX YPABHEHUH.



YpaBHeHue c aAByMs mnepeMeHHbIMU. ['paduk ypaBHeHUs ¢ JIByMs MepeMeHHbIMU. JInHeWHOe
ypaBHEHUE C JIByMS MEepeMEHHBbIMU U ero rpapuk. CUCTeMbl ypaBHEHUH C JBYMs IE€pEMEHHBIMHU.
['padmyeckue METO bl PEIICHHUS CUCTEM YPABHEHUI C ABYMSI IEPEMEHHBIMH. PaBHOCUIIBHBIE CHICTEMBI
U UX cBoiicTBa. Pemenue cuctem ypaBHEHHMH METOJIOM IOJICTAHOBKM W METOJAMH CIIOKEHUS U
yMHOeHus. Pelienue cucteM ypaBHEHUI METOI0M 3aMEHBI ITIEpEMEHHBIX. CHCTEMaIByX YPaBHEHHI €
JBYyMsI IEpEMEHHBIMU KaK MOJIEJIb PEaIbHOM CUTyaluu

HepagenctBa (33 yaca: 8 knacc—16 4, 9 knacc—22 4,)

UYucnoBble HepaBeHCTBa M UX cBOMcTBA. ClIO)KEHHE M YMHOXEHHE YHCIOBBIX HEPABEHCTB.
OueHuBaHue 3HaYeHUs1 BbIpakeHHsi. OCHOBHBIE METO/bI JOKAa3aTeabCTBA HepaBeHCTB. HepaBeHcTBa
MeXay cpeaHumu BennunHamu. HepaBencTBo Komm — ByHsKOBCKOTO.

HepaBenctBo ¢ oxHO#l nepemeHHOH. PaBHOcuibHbIE HepaBeHcTBa. HepaBeHCTBO-ClIEICTBHE.
YucioBble poMexyTKU. JIMHEWHbIE W KBaJpaTHbIE HEPABEHCTBA C OJHOM mepeMeHHOW. Pemenne
HEPAaBEHCTB METOJIOM MHTEPBAJIOB. PelieHne nmpocTeimmux uppaloHalbHbIX HEPAaBEHCTB. CrucTeMsl
Y COBOKYITHOCTU HEPABEHCTB € OJIHOM nepemeHHol. HepaBeHcTBa, coaeprkamiye 3HaK MOIYJIS.
Hepasencrtsa ¢ 1ByMsi nepeMeHHbIMHU. CHCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

MnuoxecTBa (8 kiaacc — 11 yacos,)

MHoxecTBO U ero 3neMeHThl. CriocoObl 3a1aHust MHOKecTB. PaBHbIe MHOXKeCTBa. [lycToe MHOXeECTBO.
[TonmHOkecTBO. Onepanuu Haj MHOXKecTBaMu. VutrocTpaiiysi COOTHOIIEHUN MEXIY MHOXKECTBaAaMHU
¢ nomouipto jauarpamm Oinepa. Koneunsle MHOxecTBa. DopMyna BKIIOYEHHS-UCKIIOYEHUS.
B3aumHo onHO3HaYHOE cooTBeTCTBHE. beckoHeunble MHOKecTBa. CUETHBIE MHOXKECTBA.

MHo>KecTBa HaTypaJbHBIX, IIENbIX, PAllMOHANBHBIX YKcel. PalioHanbHOe YUCiIo Kak Ipo0b BUaam,n,
rne m € Z, n € N, u xkak OeckOHe4Has mepuoaudeckas aecsaiTuuHas IpoOw. [IpencraBienue o6
MPpALMOHATIBHOM 4ucie. MHOXECTBO NEeUCTBUTENbHBIX uucen. lIpencraBieHne nelcTBUTENBHOTO
quciIa B BUIe OECKOHEUHON HETIePHOANYECKON IeCATHUHON ApoOH.

CpaBHeHUe eUCTBUTENbHBIX yuced. Moaynb uucia. CBsizb MexXIy MHOKecTBamMu NV, Z, O, R.
OcHoBbI Teopun aeaumocTH (8 kiacc —20 yacoB)

JlenumocTh Haleno U €€ CBOMCTBA. JlelIeHne ¢ OCTaTKOM.

CpaBHeHUS 10 MOAYJIO M WX CBoicTBa. HambGomnpimmii oOImmii JAenuTellb M HauMEHbIee olIee
KpaTHOE JBYX HaTypajbHbIX uHcesl. B3zaumHo mpocteie uucna. AnroputMm EBknmpa. [lpusnakun
nenumoctH. [Ipoctbie n coctaBHble ynciaa. OcHOBHas Teopema apudmeTnku. Manas reopema Oepma.
®yuxkuuu (88 yacos: 7 kaacc—16 4, 9 kiaacc—78 u,)

Yucnoevle pynkyuu

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢ynkumun. OyHKIMS Kak
MaTeMaTH4eCcKas MOJIENb peaabHoro mporecca. O01acTh onpeaeneHus U 00JacTh 3HaUYeHUS (DYHKIINH.
Cnoco0s! 3amanus (yskmuu. ['paduk dyskmuum. I[loctpoenue rpadukoB (QyHKIUH € MTOMOIIBIO
npeoOpaszoBanuii ¢puryp. Hymu ¢ysakmum. [IpomexxyTku 3HakomoctossHCTBA GyHKIUHU. [[poMexyTKn
BO3pacTaHusa W yObiBaHUs (QyHKIMHU. YETHbIE W HeuéTHhle pyHKunMu. Haunbonblieen HauMeHbIee
3nauenus GpyHkuud. Jluneitnas GpyHkuus, oGpaTHas MPONOPLUOHAILHOCTE, KBaIpaTHIHAs (QyHKIMS,
dyHKImAy = VX, cTeneHHas GYHKIHUS, UX CBOHCTBA M TPadHKHL.

Yucnoewvle nociedosamenvHocmu

[TonsitTue wucnoBoil mocnenoBaTelbHOCTH. KoHeuHble M OECKOHEUHBIE IOCIEN0BATEIBHOCTH.
Crnioco0bl 3aaHus OCIEeI0BATENIbHOCTH. AprMeTHUYECKas U TeOMETPUIECcKas IPOTPECCUU.
CBoiicTBa WICHOB apu(METUYCCKOW M TEOMETPUYECKOW mporpeccuii. @opmymsl o0miero dieHa
apumeTnyeckoii W reoMeTpuueckoi mporpeccui. @DOpMynbl CyMMBI 7 TIEPBBIX UJICHOB
apumeTnyeckoil U reomeTpudeckoi nporpeccuid. [IpencraBnenue o npeaesne nNociaea0BaTENbHOCTH.
CyMmmMma OecKOHEYHOH reoMeTpruYecKoil mporpeccuu, y kotopoi |g| < 1. [IpeacraBnenue 6eckoHEUHOM
MEePUOIMYECKON NIECITUUYHOM JpoOu B BHUAEC OOBIKHOBEHHOW apoou. CymmupoBanue. Meton
MaTeMaTUYeCKOW MHIYKLHUU.

CraTucTtuka u Teopus BeposiTHocTeil (37 yacoB: 8 kiaace — 17 4, 9 knace —30 4,) Tabnuunoe u
rpaduyeckoe MpeacTaBIeHUE NAaHHBIX, CTONOYATHIE M KPYTOBbIE IUArpaMMbI, U3BICYCHUE HYKHOMN
uHpopmanuu. [umarpamMmmel paccemBaHus. OnucaTelbHBIE CTATUCTHYECKHUE MMOKA3aTEeNU: CpeIHee
apumeTrnyeckoe, MeMaHa, HauboIbIlIee U HAMMEHbIIIEE 3HAYCHUSYHCTIOBOr0 Habopa. OTKIOHEHHE.
Crnydvaiinpie BBIOpOCHI. Mepbl pacceMBaHMA: pPa3Max, TUCTIEPCHS M CTaHAAPTHOE OTKIIOHEHHE.



CoiicTBa cpeanero apupmernyeckoro u aucnepcun.CinydaifHas U3MEHYMBOCTb.  VI3MEHYMBOCTb
npu  u3MepeHusix. Pemaromme  npaBuia.3aKOHOMEPHOCTU B M3MEHUYUBBIX BEIMUMHAX.
CryyaiiHble ONBITHI (3KCIIEPUMEHTHI), 3JIEMEHTapHbIe CllydaiiHble coObITHA (Mcxo/bl). BeposTHOCTH
aeMEHTapHbIX CcOoObITUH. CoOObITHS B CIOydyallHBIX OJKCIEPUMEHTaX M OJaronpHUsITCTBYIOLIUE
3JIEMEHTapHble CcOObITUS. BeposTHOCTH ciyyailHbIX COObITMHA. ONBITBI C PABHOBO3MOXHBIMU
AJIEMEHTapHbIMU COOBITHAMU. Kiaccuueckue BEpPOSTHOCTHBIE OIBITHI C HCIOJIb30BAHUEM MOHET,
KyOukoB. IlpeacraBiaeHne coObITHI ¢ momouIbio Auarpamm Jitnepa. [IpoTHBONOIOXKHBIE COOBITHS,
obbenuHeHne W mepecedeHrne coObituil. [IpaBmino cioxenust BepositHocTed. CiydalHbBIN BBIOOD.
HezaBucumbie coObitusa. IlocienmoBarenbHble  He3aBUCHMble  ucHbITaHud.  llpencraBieHue
JKCIIEPUMEHTA B BUJIE IEPEBA, YMHOKEHUE BeposiTHOCTEH. McnipiTanus 10 nepBoro ycnexa. Y clioBHas
BEPOATHOCTH. POpMyJia OTHON BEPOATHOCTH.

[TpaBwiio yMHOXKEHHUS, NEepecTaHOBKH, ¢akropuan. CoyeTaHHs M YUCIO cOYeTaHHH. TpeyronbHHUK
[Tackans u 6uHOM HbtoTOHA. ONBITHI C OONBIINM YHCIOM PAaBHOBO3MOXKHBIX3JIEMEHTAPHBIX COOBITHH.
Borunicnienue BEpOSTHOCTEM B OMNBITax € NMPUMEHEHHEM 3JIEMEHTOB KOMOMHAaTOpuku. McmbiTanus
bepuymnu. Ycnex u Heynaua. BepostHocTu coObITHI B cepuy UCTIbITaHUi bepHym.

CriyualiHblii BBIOOp TOUKH U3 (PUTyphI Ha IIOCKOCTH, OTPE3Ka U AYTH OKpYKHOCTH. CiryyaliHBIHBBIOOD
qucila U3 YACIOBOIO OTpE3Ka.

JluckpetHas ciydaiiHas BEJIMYMHA U pacIpelielieHHe BepOSATHOCTEH. PaBHOMEpHOE IUCKpeTHOE
pacnpeznenenue. ['eomerpuueckoe pacrpeneicHue BeposTHOCTeW. Pacnpenenenue beprysm.
bunomunaneHoe pacnpenenenue. HesaBucumble ciayyailHble BenuuuHbl. ClOXEHHE, YMHOXKEHUE
CIly4alHbIX BeJMYMH. MaTemaTuueckoe OXKMAAHME U ero cBoiictBa. [lucmepcus u cTaHzapTHOE
OTKJIOHEHHME CIIy4allHOM BEJIMYMHBI, CBOMCTBA AMCIEpPCHH. JHcIiepcus 4Yuciia YCIIEXOB B CEPUM
ucnbiTanuil bepuyiu. [lonarue o 3akoHe OonbIIMX yuceln. M3mepeHne BepOSATHOCTEH U TOUHOCTh
uzMepenus. [Ipumenenne 3akoHa O0JIBIIUX YHCET B Pa3IMYHbIX Cepax uyeI0BeUeCKONAESITETbHOCTH.
IToBTOpenue u cucremaruzanus yueOHoro marepuana (12 yaco: 7 knacc-5 4, 8 kiacc-2 4,9 knacc-5

q.)

TemaTnueckoe mjiaHumpoBanve y4deOHoro mpeamera «MaremaTtuka» (Ajredpa) cocTabJieHO ¢
y4eToM padoueil nporpaMMbl BOCIIUTAHHUS

Ne |HasBanue Kon- Xapakrepucruka OCHOBHBIX BU/0B y4yeOHoit

/m TemMbl BO nesATeJJbHOCTH
(pa3aena) 4acoB

7 Kjace

1 Jluneiinoe 14 Pacnosnasamb YUCIOBBIE BBIPAKEHUS U BBIPAXKEHUS C IEPEMEHHBIMU,
YPaBHEHHE  C NMHEMHbIE ypaBHeHusA. lIpuBOOUTH mNpuUMEpHl BBIPAXKCHUH C
OJIHOM [IEPEMEHHBIMH, JINHEHHBIX ypaBHEHUH. COCTaBIATH BBIPAKEHHUE C
[IEPEMEHHON MEPEMEHHBIMM 110 YCJIOBUIO 3aJjaud. BhINOMHATH npeoOpa3zoBaHus

BBIPAKEHUI: IPUBOIUTH NOJOOHBIE ClIaraeMble, PaCKphIBaTh CKOOKH.
HaxoquTh 3HaYeHHE BBIPAKEHHS C MEPEMEHHBIMH TMPHU 3aJlaHHBIX
BHAUYCHUSAX TNepeMeHHbIX. KiaccuduuupoBats anreOpandeckue
BbIpakKeHUs. ONHUCHIBATH LIEIIbIE BBIPAXKEHUSI.

Dopmynuposams ONPENEICHUE JUHEMHOTO ypaBHEHMsS. Pemarthb
NMUHEHOe ypaBHEHUE B o011eM Buje. MIHTepnpeTupoBaTh ypaBHEHHE
KaKk MaTeMaTH4eCKyl MOJENb peanbHOW curyaruu. OmnHchIBaTh
CXEMY pELICHHs] TEKCTOBOM 3ajjaud, NPUMEHSTh €€ I pelleHus
3ajgad. Pemare goruyeckue 3aaaun, UCIOIb3ysl rpadbl




Llenwie
BBIPAKCHUS
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Dopmynuposamn.:
onpeodeneHus: TOXIECTBEHHO pPAaBHBIX BBIPAKEHUH, TOXAECTBA,
CTEIIEHU C HATypaJbHBIM I10Ka3aTeJIeM, OAHOWIEHA, CTaHIapTHOIO
BHUJa OJHOWIEHA, KOA(p(UIMEHTa OJHOWIEHA, CTEIIEHU OJHOYJICHA,
MHOT'OYJIEHA, CTENIEHU MHOTOWJIEHA;
ceoticmea: CTETIEHU C HATypaJIbHBIM IOKa3aTesleM, 3HaKa CTETIeHU;
npasuna: JOKa3aTeNbCTBA TOXKIECTB, YMHOXKEHHUS OIHOWIECHA HA|
MHOTOYJIEH, YMHOKEHHSI MHOTOWJICHOB.
/[oka3viéamb CBOWCTBA CTENIEHN C HATYpaJIbHBIM IOKA3aTEIIEM.
Banucvieams u Ookazvieams (POPMYJIBL: MPOU3BENEHUS CYMMBI U
[Pa3HOCTH JABYX BBIPQXEHHH, pa3HOCTH KBaJApPAaTOB JBYX BBIPAKEHU,
KBaJpaTa CyMMbl M KBaJlpaTa pa3HOCTH JBYX BBIpaKEHUH, KBajpaTa
CYMMBI HECKOJIBKUX BBIpQKEHHUH, Ky0a CyMMBbI U KyOa pa3HOCTH IBYX
BBIpAKEHUI, CyMMBI KyOOB M pa3HOCTH KyOOB ABYX BbIpaXKeHHIA,
(bopMyJIBI JUIs pa3I0KEHHUs] HA MHOKUTENU BhIpaKEHUI BUaa a"— b" 1
a"+ b".
Bviuuciams 3HAYEHHWE BBIPDAKEHUN C INepeMeHHbIMU. lIpumMenaTs
CBOICTBa cTeneHu Juisi MpeoOpa3oBaHUS BbIpaKEHUI. BBIMOIHATH
YMHOXEHHE OJHOWIEHOB U BO3BEICHHUE OJTHOWIEHA B CTEIICHb.
[ IprBOIUTH OJTHOUWIEH K CTAaHAAPTHOMY BUAY. 3alMChIBaTh MHOTOWIEH
B  CTaHJApTHOM BHJE, ONPEACNHATh CTENEHb  MHOTIOWIEHA.
[IpeoOpa3oBbIBaTH MPOU3BEICHUE OJJHOUIEHA U MHOTOUJIEHA; CYMMBI,
[Pa3HOCTH, NPOM3BEIEHUSA JABYX MHOIOWIEHOB B MHOIOYJIEH.
BbINOMHATE pa3iokKeHHe MHOTOWIEHA. Ha MHOXHUTENIH CHOocoO0M
BBIHECEHHsI O0IIEr0 MHOXKHTEINS 32 CKOOKH, CITIOCOOOM IpyIIHPOBKH,
no QopmyiaaM COKpaméHHOTO YMHOXXEHHMS U C IPUMEHEHHEM
HECKOJIBKUX cIoco00B. Mcrnonb30BaTh yKa3aHHbIE NMpeoOpa3oBaHUA
B TPOILIECCE PEIICHUS YpPaBHEHUM, JOKa3aTeIbCTBa YTBEPKICHUH,
€IIEHUs] TEKCTOBBIX 3a/1a4

DOyHKIT

I IpusoOoums NpUMeEpbl MHOXKECTB, 3aBUCUMOCTEH MEXK 1y BEIMYUHAMH.
PazniuaTh cpenu 3aBUCUMOCTEN (PYHKIIMOHATIBHBIE 3aBUCHMOCTH.
Onucvléams TOHATHS: MHOXKECTBA, ITyCTOTO MHOXKECTBA, 3aBUCUIMOM 1
HE3aBUCHMOM epeMEHHBIX, (DYHKIMH, apryMeHTa (YHKINHU; CIOCOOBI
3ajaHusd MHOXecTBa M (yHKIMH. DOpMyIHpPOBaTh ONPEIEICHUS:
PaBHBIX MHOXKECTB, 00JacTu omnpeaeneHus (QYHKUUH, OOJIACTH
3HauYeHUI QyHKIMH, Tpaduka QyHKIIUN, THHEHHON (PYHKITNHU, TPAMOK
MPONOPIMOHATIBHOCTH.

Boiuucname 3HaueHre QYHKLUY 110 3aJaHHOMY 3HAUY€HHIO apryMEHTa.
CocraBisath Tabaunbi3HaYeHUH QyHKIUH. CTpouTh rpaduk GyHKIHNH,
3amaHHoN Ta0am4HO. [lo rpaduky QYyHKIUH, SBISIOMICHCS MOJEITBIO
[PEaTIbHOTO TpOIlecca, ONMPENENATh XapaKTEPUCTHKH 3TOTO Mpoliecca.
Ctpoutsh rpaduk muHerHON GyHKIUUA. ONHUCHIBATh CBOMCTBA ITUX

(b yHKIMIA

[Tonnmanue QyHKIMH KaK BaKHEHIIEH MaTeMaTH4eCKONH MOACTH JUIs
OIMCAHUS MPOLECCOBH SIBJICHUH OKPY’KaIOLIEro MUpa, IPUMEHEHHE
(YHKIMOHAJIBHOTO  sI3bIKA JUIA ONHCAHUSA W HCCIEOBAHUSA
3aBUCUMOCTEH Mexay (QU3NYECKUMH, SKOHOMUYECKMMU U TOMY

HOIIOGHBIMI/I BCIMYMHAMMU,




Cucremsbl
ITHHEMHBIX
YpaBHEHUI
TTBYMSI
repeMEeHHBIMU
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I/IpusoOums TpPUMEpHl: ypaBHEHHS C JABYMS IepEMEHHBIMH;
IMTUHEMHOr0 ypaBHEHMsSI C JABYMSI NMEPEMEHHBIMH; CHUCTEMBI JIBYX
ITMHENHBIX YpPaBHEHUH C ABYMsI IEPEMEHHBIMU; PEAJIBHBIX IIPOLIECCOB,
Ul KOTOPBIX ypaBHEHUE C JIByMs IE€pEMEHHBbIMH WM CHCTEMa
YPaBHEHUH C JByMs IEPEMEHHBIMH SIBISAIOTCS MaTeMAaTHYECKUMU
MOJIEIISIMU.

Onpedenamp, SBISETCS JHU Tapa 4YHCENT pPEUICHHEM JIaHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMHU.

Dopmynuposams:

onpeodenenus: PpEUIEHUS YPaBHEHUS C JBYMsl MEPEMEHHBIMU; 4YTO
BHAUUT pELIUTh YypaBHEHHE C JBYMs TIE€peMEHHBbIMH; Trpaduka
YpaBHEHHUS C JIByMSI IEPEMEHHBIMH; JIMHEHHOTO YpaBHEHUS C IByMs
MEPEMEHHBIMM;  PEIIEHUS  CHCTEMbl  YpPaBHEHMH C  JByMs
[IEPEMEHHBIMU; CE0UCMEa YPABHEHUH C IBYMsI [IEPEMEHHBIMU.
Onucvligams:  CBOMCTBa Trpaduka JIMHEHHOTO ypaBHEHHS B
3aBUCHUMOCTH OT 3Hau4€HUU KO3PPUIMEHTOB, TrpaduyecKuil MeTon
[PELIEHUs] CUCTEMBI ABYX YPaBHEHUH C JIByMs IIE€PEMEHHBIMHU, METO]
MOJICTAHOBKM M METOJ| CJIOXKEHHUS JUIsl PELIEHUS CUCTEMBI JABYX
NTMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

Pewiams TEKCTOBbIE 3aJauM, B KOTOPBIX CHCTEMa JIBYX JIMHEHHBIX
YPaBHEHUN C JBYMs II€PEMEHHBIMHM SIBISETCS MaTEMaTHUECKON
MOJIETIBIO PEATIBHOTO IIpoLecca, H

Cmpoums TpaduK JMHEHHOTO ypaBHEHMS C JIBYMs NE€pPEMEHHBIMU.
Pemate cucTteMbl IBYX JIMHEWHBIX YpaBHEHUH C JIBYMsI IE€peMEH
MHTEPIIPETUPOBATh PE3yJbTaT pelleHus cucreMbl [loHnMmanue u
MCIIOJIb30BaHUE MAaTeMAaTUYECKUX CPEICTB HarMSIHOCTH (Trpadukwy,
TaOMUIBI, CXEMBl M Jp.) Ui WUIIOCTPAllMM, HHTEPIPETALUH,
apryMeHTalluu

ParmoHanpH
bIe Ipo0Ou
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Pacno3naéams  1eNble  pallMOHAJIbHBIE  BBIPAKEHUS, JAPOOHBIE
[pallMOHAbHBIC BBIPAKCHUS, TPUBOIUTH IPUMEPHI TAKUX BBIPAKCHUH.
Dopmynuposams:

onpeodenenus: PAMOHANIBHOTO BBIPAXKECHUS, PallMOHAIBHON apodw,
oOacTu ONpCACIICHUA BbIPpAKCHHA, TOXICCTBCHHO PaBHBIX
BBIPKCHNH, TOXKIECTBA, CTEIIEHU C HYJIEBBIM ITOKa3aTesIeM, CTETICHU
C LCJIBIM OTPULATCIBbHLIM IMOKA3aTCJICM, CTAHAAPTHOI'O BHUAA YUCIIA,
00paTHO MPOIIOPIIMOHATBHOCTH;

céoticmeéa: OCHOBHOE CBOWCTBO pallMOHAIBHON APOOH, CTENEHU C

[[eJTBIM TIOKa3aTelieM, ypaBHEeHUH, QyHKINH y = Ky

npasuna:  CIOXEHHUS, BBIYHNTAHMS, YMHOKEHHUS, JIeJICHH S
PAIMOHANBHBIX JIPOOECH, BO3BEACHHE PAIlMOHATIBLHON JPOOH B CTCTICHb,
yCa06ue paBEHCTBA IPOOH HYIIO.

/[oxazbleamb CBOMCTBA CTEIICHM C IICJIBIM ITOKA3aTEIIEM.

[Ipumenssims ~OCHOBHOE CBOMCTBO palMOHAIBLHOM Jpobu  Aus
COKpAIeHHs U TTpeoOpa3oBaHMs pallMOHABHBIX apo0ei. [IpuBoauTh
palrioHanbHbIe IpoOu K HOBOMY (00mieMy) 3HaMmeHaTento. Haxoaute
CyMMY, Pa3HOCTh, IPOU3BEACHUE U YACTHOE PAllMOHAIBHBIX APOOEH,
BO3BOJUTH pAllMOHATIBHYIO JpoOb B  CTENEHb. BBIMOIHATH
TOXJICCTBEHHBIC TMPEOOPA30BAHUS  PAIMOHAIBHBIX  BBIPAKECHHIM.
[IpuMeHATh CBOMCTBAa CTENEHM C LEIbIM IOKazaTreneM s
rpeoOpa3oBaHMs BRIPAKECHUN.

3anucvieamsy YUCna B CTAHIaPTHOM BUJE.

K
BoinoaHsamys NOCTPOCHHUE M YTeHUE rpaduka QYHKIMU Y = X




IloBTOpeHne u
CHUCTEMaTU3aIH
51 yueOHOTO
MaTepuana

Bcero 136 u.

8 ki1acc

1

MHoxecTBa
Honepam/m Hal
HUMA

11

[l Ipueooums npumepvl MHOKECTB, FJIEMEHTOB MHOKECTBA, HAa3BaHH
MHOKECTB, CYETHBIX MHECUETHBIX MHOKECTB, IPUMEHEHUS ONEpalui
HaJl MHO’KECTBaMHU.
Onucvliéams CcHOCOOBI  33/JlaHUSI MHOJXKECTB, IOHSATHE MOIIHOCTH|
MHOXECTBA. Minmocmpupoeams ONEPALIMM  HAJ MHOXKECTBAMHU €
MOMOIIIbIO JuarpamMm Diinepa. Popmyauposams ONPeICTCHUS: PAaBHBIX
MHOXECTB, IIOJMHOXXECTBA JAaHHOTO MHOYKECTBA, IPECEUEHNUs
MHOKECTB, OOBEIMHEHHUSI MHOXECTB, Pa3HOCTH MHOXKECTB, B3aUMHO
OJIHO3HAYHOT'O  COOTBETCTBUSL ~ MEXAY JBYMS  MHOXECTBaMHU,
[PABHOMOIIHBIX MHOKECTB, CHETHOI'O MHOKECTBA.
Haxooums niepeceuenune, 00beAMHEHNE, PA3HOCTh JAHHBIX MHOXKECTB.
/[okazvieames GHOpMyIy BKIIOYCHHU-UCKITIOUCHUH IS BYX U TPEX|
MHOYECTB.
[ Ipumensms GOpMyITy BKITFOUCHUN-UCKITIOYCHUN IJIsl pEIICHHs 3a/1a4.
Yemanaenueams B3aMMHO OTHO3HAYHOE COOTBETCTBUE MEXKAY JBYMs
ABHOMOILIHBIMU MHOKECTBAMU

Parimonain
HBIE
YpaBHEHUS

HepaBenctpa
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Pacno3nasams — 1i€Tble  pallUOHATbHBIE  yYPAaBHEHMSA, JpOOHBIE
[paliOHaIbHbIE YPAaBHEHUS, IPUBOAUTH NIPUMEPHI TAKUX YpaBHEHUI;
[IPUBOJUTh IPUMEPBHl UYHUCIOBBIX HEPABCHCTB, HEPABEHCTB C
[IEPEMEHHBIMY, JIMHEMHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOM,
NIBOMHBIX HEPABEHCTB.

Dopmyauposamo:

onpedenenus: O0JIACTU ONPEAEICHUS YpPAaBHEHMs, PaBHOCHIIbHBIX
YPABHEHUM,  ypaBHEHUSA- CIEACTBUSA, IIOCTOPOHHETO  KOpPHH,
PAlMOHAJIBHOIO YPAaBHEHHsA, CPABHEHMS JBYX YHCEN, PEIICHHUSA
HEPaBEHCTBA C OJHOW IIEPEMEHHOW, PaBHOCWIBHBIX HEPABEHCTB,
HEPABCHCTBA- CIEACTBHs, PELICHHA CHCTEMBI M COBOKYIIHOCTH
HEPABEHCTB C OJIHOM NEPEMEHHOI; c80licmea YUCIOBbIX HEPABEHCTB,
CIIO)KCHHMS M YMHOXXCHHs YHCIIOBBIX HEPABEHCTB; meopemvl O
[PABHOCUJIBHOCTY HEPABEHCTB C OJHOM IEPEMEHHOH, O PpELICHUHU
YPaBHEHHI HHEPABEHCTB, COAEPIKAIUX 3HAK MOILYJIS.

/[okazvieamb: CBOWCTBA PABHOCWIBHBIX YPaBHEHUW; CBOMCTBA
YMCJIOBBIX HEPABEHCTB, TEOPEMBbI O CIOXKECHHM M YMHO)XCHUU
YUCIIOBBIX HEPABEHCTB, O PAaBHOCWIBHOCTH HEPABEHCTB C OJHOU
[EepEeMEHHOM.

\Pewiamys JIMHENHBIE HEPABEHCTBA. 3alIUChIBATh PEIICHUS HEPABEHCTB Y|
UX CHUCTEM B BHUJAE UHUCIOBBIX IPOMEXKYTKOB, OOBEAMHEHUS,
[epeceYeHrsl 4MUCIOBBIX IIPOMEXKYTKOB. Pemars cucremy n
COBOKYITHOCTb HEPABEHCTB C OJHOM IIEPEMEHHOM, HEPaBEHCTBA,
colepkamye 3HaK Moxnyisd. OneHuBaTh 3HAYEHHE BBIPAKEHUS.
M300paxaTh Ha KOOPAMHATHOM IPSIMOW 3aJaHHbIE HEPAaBEHCTBAMHU
YKCIIOBBIE IPOMEXKYTKH;

npasuna: CIIO)KEHMsI,  BBIUMTAHMS,  YMHOXEHHS,  JICJICHUS]
pallMOHATIBHBIX JAp0o0eii,BO3BeCHNE PAllMOHAIbHON APOOH B CTEMEHb;
yclo6uUe paBEHCTBA APOOU HYIIIO.

Onucvlieams TpahUUECKH METOJ pEIICHUS ypaBHEHUH C OJIHOMH|

[IEPEMEHHOM.




Pewiamy ypaBHEHHMs C TIepeMEHHOM B 3HaMeHarene JpoOwu,
AlMOHAJIBHBIC YPABHEHUs CIlapaMeTpaMu

KBanpaTtHble
KOpHHU.
JleficTBUTEIBH
bIC YuciIa

Onucvieams: MHOKECTBO HATypalbHBIX YHUCEN, MHOXECTBO LENBIX
YuCell, MHOECTBO palMOHAIBHBIX Yucell, MHOXECTBO
NEHCTBUTENBHBIX YHUCEI W CBSI3M MEXKAY OJTUMH UYHUCIOBBIMHU
MHO>KECTBAMU; CBSI3b MEX/1y OECKOHEUHBIMU JECATUUHBIMH IPOOSIMU
1 pallMOHAJIbHBIMU, UPPALIUOHATBHBIMHU YHUCIAMHU.

Pacno3nasams ~ pallMOHANbHBIE W HMPPAlMOHAIBHBIE  YHCHIA.
[IpuBOAUTH IPUMEPHI PAITMOHATIBHBIX U UPPALIMOHATIBHBIX YUCET.
Banuceieams ¢ TOMOIIBI0  (HOPMYNT  CBOMCTBA JCUCTBUH C
NEHCTBUTEIBLHBIMU YUCIIAMHU.

Dopmynuposamo:

onpedenenus: KBAJPaTHOTO KOPHA W3 4YHCIA, apu(METHUIEeCKOro
KBaJpPAaTHOIO KOPHS M34YMCIIa, MHOYKECTBA IEUCTBUTENIBHBIX YHCEIL;
ceoticmea: (PpyHKUMH y=x°, apuMETUYECKOTO KBAJAPATHOTO KOPHS,
bynx y = Vx.

/[oxazvieamb  CBOMCTBA apu(METHUYECKOTO KBAJPAaTHOTO KOPHS.
Crtpouts rpaduxu GpyHkuil QyHKIMY y=x°, QyHKIMM y = Vx.

I Ipumenams TOHATHE apUPMETHUYECKOIO KBAaAPATHOTO KOPHS JUIs]
BBHIYMCIICHHS] 3HAUEHUIN BBIPAKEHUM.

Vnpowamu BeIpaxeHus1, coepKaniie apupmMeTnIeckue KBaIpaTHbIe
KopHU. Pemath ypaBHeHus. CpaBHUBaTh 3HAYEHUs BbIPaKEHUI.
BoinonHATe  mpeoOpa3oBaHuE  BBIPAKEHUH C  NPUMEHEHUEM
BBIHECEHUS MHOXKHUTEJI M3-1I0J 3HAaKa KOPHS, BHECEHUS] MHOMHUTEIS
10J1 3HAaK KOPHsI. BBIMOMHATE 0CBOOOXKI€HNE OT UPPALIMOHATIBHOCTH B
3HaMeHaTene JApoOu, aHaau3 COOTHOIICHUH MEXIy YHCIOBBIMU
MHOKECTBAMU U UX 3JIEMEHTaMH.

[ToHnMath PyHKIHIO KaK BaKHEHIIIYI0O MAaTEMAaTHUECKYIO MOJIETh st
OMHCaHUs MPOLIECCOBHU SIBJICHUM OKPY>KAIOIIEro MHUpa, MPUMEHEHHE
(YHKIIMOHATBHOTO  SI3bIKA AN ONUCAaHWS U HMCCIEJOBAHUS
3aBUCUMOCTEH MEXIy (U3NYECKUMH, HKOHOMUYECKUMU U TOMY
0100HBIMU BEIMYMHAMY,

Ksanpar
HbIC
YpPaBHEH
st

Pacnosnasams W TPUBOJUTH NPUMEPHl KBaJAPATHBIX YpaBHEHUI]
Pa3IMYHBIX BUIOB (TIOJHBIX, HEMOJIHBIX, IPUBEAEHHBIX), KBAIPATHBIX]
TPEXUWICHOB.

Onucviéams B 0O0IIEM BHJE pEIIEHHE HEMOJHBIX KBaJpPaTHBIX
YpaBHEHUH.

Dopmynuposamon.:

onpeoenenus: ypaBHEHUS MEPBOM CTENEHU, KBAJAPATHOTO YPaBHEHMUS;
KBaJpaTHOIO TPEXWIEHA, JUCKPUMHHAHTA KBAJAPAaTHOTO YPaBHEHUS U
KBaJIpaTHOIO  TPEXWIEHA, KOpPHSA  KBaJpaTHOro  TPEXUIIEHA;
OUMKBaJIpaTHOTO YPaBHEHUs; JAEJCHUS HAIEI0 MHOTOYJICHOB, KOPHS
MHOT'OWIEHA, LIEJIOT0 PALMOHAIBHOTO YPaBHEHUS;

c60ticmea KBaIpaTHOTO TPEXUIICHA;

meopemy Buera u o0paTHyio eil TeopeMy, TeopeMy O JAEJICHHUH
MHOI'OYWICHOB C OCTAaTKOM, TeopeMmy be3dy, TeopeMy O Li€JIOM KOpHE
L[E€JIOT0 PALMOHAIBHOIO YPaBHEHMUS.

Banucwieams W 10Ka3blBaTh  (OPMYITy KOpHEH KBaIpaTHOIO
ypaBHeHus. MccienoBarb  KOJIMYECTBO KOpHEH  KBaJpaTHOTO
YPaBHEHUS B 3aBUCUMOCTH OT 3Haka €ro JAMCKPUMMHAHTA.
/[okazvieamb meopemol: Buera (nmpsmMyro u 00paTHy0), O
[Pa3JI0KEHUN KBAJApPAaTHOIO TPEXWIEHA Ha MHOXHTEIH, O CBOWCTBE

KBaJIpaTHOTO  TPEXWIEHA C OTPULATENbHBIM JUCKPUMIHAHTOM,




reopeMy besy M clIeACTBUSA U3 HEE, TEOPEMY O LIEIOM KOPHE LEJIOr0
[PAallMOHAIIBHOTO YPaBHEHHS.

Onucvieams Ha IPUMEPAX METOJ] 3aMEHBI IEPEMEHHON /ISl PEILIECHUS
YpaBHEHUM.

Haxooums KOpPHU KBaJIpaTHBIX YPaBHEHUH pPAa3MYHBIX BHJIOB.
[Ipumenste Teopemy Buera u oOparHyio el Teopemy. BhINOIHATH
Pa3IOKEHUE KBaJpaTHOIO TpEXwieHa Ha MHOXUTenu. Haxoouts
KOPHU YpaBHEHUM, KOTOpPBIE CBOJATCA K KBaApaTHbIM. COCTaBIIATH
KBaJpaTHbIC YPAaBHEHUS U YPaBHEHUs, CBOIAIIMECS K KBAJpPaTHBIM,
SIBJISIFOLIMECS. MATEMATHYECKUMH MOJIETISIMUA PEAJIBHBIX CUTYALIM.
\Pewiams ypaBHEHUs METOZOM 3aMEHBI IIEPEMEHHOM.

Haxooums 11en1ble KOPHU LIEI0T0 pallMOHAJIbHOIO YPABHEHUS

(OCHOBBI
TEOpUHU
IEeIUMOCTH
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Dopmynruposams.:

onpedeneHus: NCIMUMOCTH HAlEJO, YUCEN, CPABHUMBIX 10 JTAHHOMY
MOJIYJTI0, HAUOOIBIIIETO O0IIEro JEIUTENS ABYX YHUCEN, HANMEHBIIIETO
00IIIero KpaTHOTO JIBYX YHCEN, B3aUMHO MPOCTHIX YHUCEN, MPOCTOTO
YKCcja, COCTABHOTO YKCIIA;

ceolicmea: NENMMOCTH HAIeIo, YHCEN, CPAaBHUMBIX 10 JaHHOMY
MOJIYJIIO, HaWOOJBIIETr0 OOIIETO MENUTENsl, HAMMEHBIIETo OOIIero
KpaTHOTO, B3aUMHO MPOCTBIX YHCEJ, MPOCTHIX YHCEN; OCHOBHBIC
CBOMCTBA CPaBHEHUS,

npusznaku oeaumocmu: Ha 9, 3, 11.

Onucviéams. anTOPUTM DBKIUAA.

/[okazvieames meopemvl: O CBOMCTBAX NEJICHUS HAIEJO0, O JICJICHUHU C
0CTaTKOM, O CBOMCTBaX YMCell, CPABHUMBIX 110 MOAYJIO, O MIPH3HAKAX
nenumoctd Ha 9, 3, 11, o cBoiictBax HOJl u HOK aByx uucen, o
0ECKOHEYHOCTH MHOKECTBA MPOCTHIX YUCEIL.

/[oka3zviéamb OCHOBHYIO TeOopeMy apU(METHKH, Malyl0 Teopemy]
Depma.

\Peutamo 3a0a4u Ha 0eauMOCmb

DIIEMEHThI
KOMOWHATOPHK
M W Teopuu
BEPOATHOCTEI

17

[ Ipu6ooums IPUMEPHI: UHIYKTHBHBIX PACCYKICHUH, UCTIOIH30BaAHUS
KOMOMHATOPHBIX TPaBWJI CYMMBbI M IPOU3BEACHUS; CIy4alHBIX
COOBITHI, BKJIFOYAsI IOCTOBEPHBIC Y HEBO3MOKHBIC COOBITHS; OTBITOB
C PaBHOBEPOATHBIMU HCXOJIaMH; HCIOJb30BAHUS BEPOSITHOCTHBIX
CBOWCTB OKPY KAIOIIMX SIBJICHUM.

Onucvléams METOJ MAaTEMATUYECKON UHIYKIIIH,

pa3IMYHBIE CXEMbl JIOKAa3aTeIbCTBA METOJAOM MAaTeMaTHYECKOM]
MHYKLUU.

Dopmynuposamy:

onpeodenenus:  YHOPSJIOYEHHOTO  MHOXECTBA,  IIEPECTAHOBKH,
[pa3MeNICHHsI, COYETAHHsI, JOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO
COOBITHS; KJIIACCUYECKOE OMPE/ICIIEHNE BEPOATHOCTH;

npaguia: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOWHATOPHOE MPABUIIO
MPOU3BEICHUS.

/[okaszvieams ¢hopmynbl: A1 HAXOXKIEHHS KOJIMYECTBA MEPECTAHOBOK,
[pa3MELICHN, COUETaHUH, BBIPAKAIOIINE CBOMCTBA COUECTAHU M.
IIposooums OMBITBI CO CIAy4YalHBIMH HcXofamMu. IlosCHATH U
3aMUChIBaTh (POPMYITy HAXOXKICHUS YACTOTHI CIIy9allHOTO COOBITHSI.
OnuchIBaTh CTATUCTHYECKYHO) OLEHKY BEPOATHOCTH CIY4YalHOTO
COOBITHSI.

HaxoauTh BEpOSITHOCTH Ciay4yallHOro COOBITHST B OMBITaX C
[PAaBHOBEPOSITHBIMU Hcxonamu [lonumanue u HCIIOJIb30BaHUE

MATCMATHYCCKUX CPCACTB HAITIIAHOCTHU (Fpa(l)I/IKI/I,Ta(SJ'II/IHLI, CXCMBI U




,Z[p) JJI WIIFOCTpalui, UHTCPHPLCTALUHU, APTYMCHTAIIUN

7  [[loBTOpenue wu 2
crucTeMaTH3alu
5T y4eOHOro
MaTepuaa
Hroro 136 yacos
9 Ki1ace
1 |HepaBenctBa 32 Pacno3naéams W TPUBOAMTH TIPUMEPHl YHCIOBBIX HEPABEHCTB,
HEPABEHCTB C IEPEMEHHBIMM, JIMHEWHBIX HEPAaBEHCTB C OJHOU
MEepPEMEHHOI, IBOWHBIX HEPABEHCTB.
Dopmynuposamy:
onpedenenus: CPaBHEHUS IBYX YHCEJI, pEIIEHHUs] HEPaBEHCTBA C OIHOM
MEPEMEHHON, PpPaBHOCWIBHBIX HEPABEHCTB, PELIEHUS CHCTEMBbI
HEPaBEHCTB C OJJHOM EPEeMEHHOM, 00J1aCTH OTIPEIEIEHUS BBIPAXKECHHUS;
Cc60licmea YNCIOBbIX HEPABEHCTB, CIOKEHHSI 1 YMHOKEHUSI UUCIIOBbIX|
HEPaBEHCTB.
/[oka3biéamb: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CII0KEHUN
1 YMHOXKE€HUH YHMCIOBBIX HEPABEHCTB.
Pewiams nMUHEHBIE HEPABEHCTBA. 3alMChIBATh PEILICHUS HEPABEHCTB
M UX CUCTEM B BHJE YHCIOBBIX IPOMEXYTKOB, OOBEIMHEHMS,
MepeceyeHus YNCIOBBIX MPOMEXKYTKOB. PemaTh cucreMy HEpaBEeHCTB
C 01HOM nepeMeHHOM. OLleHUBATh 3HAYE€HUE BbIpaXKeHUs. 300paxarh
Ha KOOpJAWHATHOMN
NpsIMOi 3aJJaHHbIE HEPABEHCTBAMHU YHCIIOBBIE IPOMEXYTKU
2  Ksagpatu 45 Onucvieams nousmus. (PyHKUMN KaK IPaBHJIa, YCTaHABIIHMBAIOIIETO
YHast CBSI3b MEXIY 3JEMEHTaMM JBYX MHOXECTB, OTOOpa)K€HUs OJHOIO
(byHKIUSA MHOKECTBAa Ha JPYyroe Kak CHHOHUM IOHATHS (QYHKIUH, CIIOXKHON

(byHKIMN.

Onucvleams cioco0bI 3a7aHus QYHKIIMH, METOJ] HHTEPBAJIOB.
Dopmynuposams:

onpeodenenus: Tpaduka QYHKIOUH, HYIS (QYHKIUH; TPOMEXYTKOB
3HAKOIOCTOSIHCTBA ¢byHKUIUY; ¢byHKIMY, BO3pacTaroen
(yObIBaromieil) Ha MHOXKECTBE; YETHOM W HEUYETHOW (yHKIHH,
HAUOOJBIIET0 U HAUMEHBIIETO 3HAYeHUH (YHKIMH, KBaIpaTUIHON
(YHKINW; KBaJpaTHOTO HEPABEHCTBA;, meopembl O CBOUCHBAX:
Bo3pacTarolieid M yOblBaromied QyHKUMM, YETHOW U HEYETHOM
(bYyHKIMA; ceoticmea KBaApaTUIHOW (PYHKIIUU; Npasuia TIOCTPOCHHS
rpadukoB (QYHKIIUH ¢ TIOMOIIBIO MpeoOpa3oBanuid Buaa fx)->f(x)+b,
flx)>fxta), fix)>kfx), fx)>fkx), fox)>A(1x]) 1 Ax)=> [f0)]-
/[okazvieamsb: TEOPEMBbI O CBOWCTBAxX Bo3pacTaroliei (yObIBaroIiei)
byHKIUN, Y4ETHON U HEUETHON (DYyHKIIUH.

Cmpoums Tpaduku (yHKIUH C MOMOIIBIO TpeoOpa3oBaHUil BHUIA
fx)>fx) b, fix)2>fxta), fx)2kx), fx)=>Ake), fx)>A1x])
flx)=> | Ax).

Cmpoums  rtpaduk kBagpatuunHoil ¢ynkumu. [lo rpaduky
KBaJIpaTUUHON (PYHKIIMU OMHCHIBAThH €€ CBOWCTBA.

Onucvleams CXEMaTHYHOE PACIIOJIOKEHUE Mapadosbl OTHOCUTEIBHO
ocu abcuucc B 3aBHCHUMOCTH OT 3HaKa cTapiiero kosgduireHnrta u
TMCKPUMHHAHTA COOTBETCTBYIOLIETO KBAaPATHOTO TPEXUIICHA.
[Pewiams KBaJipaTHbIE HEPABEHCTBA, UCIIOIB3YS CXEMY PACIOI0KEHUS
napaboibl  OTHOCHUTENIBHO OCH  a0cIHcc, HEpaBEHCTBA METOJOM
MHTEPBAJIOB.

Hccnedosams  yCIIOBUSL  PAaclOJOXKEHHUsl HyJIed  KBaJpaTU4YHOMN




(bYyHKIIMM OTHOCUTENBHO 33aJJaHHBIX TOYEK.

[ToHnMaTh PyHKINIO KaK BaKHEHIIIYI0 MaTEMaTHYECKYIO0 MOJIETb ISt
ONMCAHMSA MPOLIECCOB U SBICHUN OKPYXKAIOILIET0 MUpa, IPUMEHEHHE
(YyHKIMOHAJIBHOTO  SI3bIKa  JJIi  ONUCAaHUS U HUCCIIEOBaHMS
3aBUCUMOCTEH Mexay (HU3NUYECKUMH, SKOHOMUYECKHUMU U TOMY
110/100HBIMU BEJINYMHAMY;

DIEeMEHT
bl
MPUKIIa
HOM
MaTeMaT
KU
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IIpusooums  npumepvl: MaTeMaTHUYECKUX MOJeENeH  peajbHBIX
CUTyallui; MNPHUKJIATHBIX  3a7ay;  NpUONMKEHHBIX  BEJIUYUH;
MCTIOJIb30BaHUSI KOMOWHATOPHBIX MPaBUJ CYMMBI U NPOU3BEICHUS;
CllydyallHbIX COOBITHH, BKJIIOYas JIOCTOBEPHBbIE M HEBO3MOXKHbBIE
COOBITHSI; ONBITOB C PAaBHOBEPOSTHBIMH HCXOJAMH; IMPEICTaBICHUS
CTaTUCTMYECKMX JAHHBIX B BHJE TaONul, AuarpamMM, rpadukos;
MCTIOJIb30BAHUS BEPOSITHOCTHBIX CBOWCTB OKPYKAIOIINX SIBJICHHA.
Dopmynuposamy:

onpedenenusa:  aOCOMIOTHOW  TOTPEIIHOCTH,  OTHOCHUTEJBHOM
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOYKHOI'O COOBITHS;
KJIAaCCUYECKOE OTpe/Ie]ICHNEe BEPOSTHOCTH; Npasuia: KOMOMHATOPHOE
[IPaBUJIIO CyMMBbI, KOMOMHATOPHOE IPABUJIO IIPOU3BEICHHUS.
Onucwvléams STaIbl PEUICHUs PUKIATHON 3a/1a4H.

losicuamb u  3anucvieams  (HOPMYIY  CIOXKHBIX IPOLIEHTOB.
[IpoBOIUTH TNPOLEHTHBIE PAcYETHl C WCIOJIB30BAHUEM CIIOMXKHBIX
[IPOLICHTOB.

[Haxooums TOYHOCTH TPUOMMKEHUS MO TaOnuie NpUOIKEHHBIX
3HAYeHUH BeauuuHbl. Vcnonp3oBaTh pasnuyHble (HOPMBI 3aIUCH
npUOIMKEHHOTO 3HAa4YeHUs BelMM4YMHBL. OLEHHBAaTh NPUOIMKEHHOE
3HAYEHUE BEJIMYUHBL. [I[p0600ums ONBITHI CO CIIy4alfHBIMU MCXOJaMH.
[TosicHATH 1 3aNMCHIBATh (POPMYITY HAXOXKICHHS YaCTOThI CIIy4aliHOTO
coObITHs. OINUCBHIBaTH CTAaTUCTHYECKYIO OLIEHKY BEPOSITHOCTH
ciydaitHoro coObitus. HaxoauTe BEpOsSTHOCTH CITy4yailHOTO COOBITHS
B ONBITAX C PABHOBEPOATHBIMU HcXoaaMu. Onucvliéamb 3TAIbI
CTaTUCTHYEeCKOro uccienoBanus. Odopmisite HHGOPMAIMIO B BUE
Tabnuiy, W auarpamm. M3Biekate WHGOpMANHMIO H3 TaOIUI] U
nmuarpamMM. HaxoauTe M TPUBOAWUTH TNPHUMEPHI  HCIIOJIB30BAHMS
CTAaTUCTMYECKMX XapaKTEPUCTUK COBOKYINHOCTH JAaHHBIX: CpeIHee
3HA4YEeHUE, MOJIa, pa3Max, MeJluaHa BbIOOpKU

[loHnmMaHne ¥ WCHOJB30BAHME  MATEMAaTHMYECKMX  CPEJACTB
HarsIIHOCTH (TpaduKH, TAOIUIBI, CXEMBI M JIp.) JJIS WLTIOCTPAIIH,
MHTEpIpEeTALNU, APTyMEHTALH

'JucinoBbie
IOCJIENOBATED
HOCTH
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I Ipueooumso npumepbul. I10CJIEI0BATEIBHOCTEN; YHCIIOBBIX
[0CIEI0BATEeNbHOCTEH, B YAacTHOCTH  apu(METHYECKOW U
FEOMETPUUYECKON IPOrpeccuil; YMCIOBBIX IOCIIENOBATEIbHOCTEH,
MMEIOIMX ~ MpeleN; HCHOJIb30BAHUS  IOCIEOBAaTEIbHOCTEH B
[peambHOM KM3HHM; 3aJad, B KOTOPBIX PAcCMAaTPUBAIOTCS CYMMBI C
0ECKOHEYHBIM YHCIIOM CIIaraeMbIX.

Onucwvlieams NOHAMUSL: HOCJIEJOBATEIbHOCTH; qjieHa
MOCJIE0BATEIBHOCTH; KOHEUHOU IIOCIIE10BAaTENbHOCTH; OECKOHEUHOM
[OCJIEeI0BATENbHOCTH; IOCJIEAOBATEIbHOCTH, HUMEIOIEH Ipee;
CIIOCOOBI 3a/laHusl TIOCJEN0BAaTEIbHOCTH; B 4E€M COCTOMT 3ajada
CYMMHUPOBaHHS.

Boiuuciisimy 4II€HBI TIOCIE0BATEIBHOCTH, 3alaHHON (OPMYIIOH 7-TO
YJIeHa WIM PEKYPPEHTHO.

Dopmynuposamy:

onpedeﬂeﬂuﬂ: CTaHHOHapHOﬁ IIOCJICJOBATCIIbHOCTH,




apu(METUYECKOH  MPOTPecCuu, TeOMETPUYECKOH  MIpOrpeccui;
CBOMCTBA WICHOB T€OMETPUUECKON 1 apu(PMETHIECKON MPOTPECCUH.
3aoasams  apuPMETHUYECKYI0O M TEOMETPUUYECKYI0 IpOrpeccuy]
PEKYPPEHTHO.

Banucvieams  u  Ookasvieams:  GOPMYJBI  OOLIETO  YJIeHA
apudmeTryecKoil 1 reoMeTpudecKonporpeccuit, Gopmyssl CyMMBI n
MEPBbIX WIEHOB apU(PMETHYECKOH M T€OMETPHUUYECKOW IMPOrpEecCHii;
(hopMyJTbI, BBIPAXKAIOIINE CBOWCTBA WICHOB apU(PMETHYCCKON W
TEOMETPUYECKON IIPOTPECCUI.

Boiyuciams cymMMy OECKOHEUHOM TeOMETpHUYEeCKOW MpPOrpeccuu, y
KoTOopoii | ¢ | < 1.IIpencraBnsaTh GeCKOHEUHbIE NEPUOTUYECKUE IPOOH
B BUJIE OOBIKHOBEHHBIX.

\Pewiams HECIIOKHBIE 3a/1a4¥ HA CYMMHUPOBAHHUE.

[loHuMaTh W NPUMEHATh TOHATUS NPOrPECCMH B CUTYalMsX,
CBSI3aHHBIX C OAHKOBCKUMU onepanusMu. Onupasch Ha MOJTy4YeHHbIE
3HaHMSs, HOPMHPOBATH OCHOBBI (PMHAHCOBOW TPAaMOTHOCTH

7  [[loBTOopenue wu 28
crucTeMaTH3alu
T y4eOHOTO
MaTepuaa
Hroro 170 yacos

Maremartuka (I'eomeTpus)

[Iporpamma 1o reoMeTrpuu cocTaBieHa Ha OCHOBe (DYHIAMEHTAJIBHOIO flipa COAEpMKaHUs
obmero obpazoBanuss U TpeOoBaHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00IIe00pa3oBaTeIbHOM
porpaMMbl OCHOBHOTO 00I11ero obpa3zoBaHusi, mpeacTaBieHHbIX B dDenepanbHOM TOCYIapCTBEHHOM
o0OpasoBarenbHOM CTaHAapTe olmiero odpazoBanus. B Hell Takke yYWTHIBAIOTCS OCHOBHBIC WIEU H
nonoxkeHus: [Iporpammbl pazButus ¥ (HOPMHUPOBAHHS YHHBEPCATbHBIX YUEOHBIX ICHCTBHM ISt
OCHOBHOTO 00ITIeTO 00pa30BaHMUs.

Ha usydenue reomerpumn Ha 6a30BOM ypoBHe B 7-9 Kiaccax OTBOAMTCS MO 2 yaca B Henmemto (68
4acoB B roj: 7 kiacc — 68 Jacos, 8 kimacc — 68 gyacos, 9 kimacc — 68 wacoB; utoro: 204 yaca 3a Tpu
rojaa).

OBnageHue ydamudMUCS CHCTEMOW TE€OMETPHUYECKHMX 3HAHUW W yMEHUW HEOoOXOIuMO B
MOBCEIHEBHOM JKU3HH JIsI U3YUYSHHS] CMEKHBIX AUCIUILUINH U MIPOJOIKEHHUS 00pa30BaHusl.

[IpakTrueckas 3HAUMMOCTD IMIKOJIBLHOTO Kypca FreOMETpUU 00yCIIOBIIEHA TEM, YTO €€ OOBEKTOM
SBIISIOTCS MTPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHUS AEHCTBUTEILHOTO MHUPA.

['eomerpuueckass MOATOTOBKA HEOOXOAWMMA JJisi TIOHMMaHUS TPHUHIIMIIOB YCTPOWCTBA W
UCIIOJIb30BaHUSI COBPEMEHHOM TEXHUKH, BOCIPUATHS HAYUYHBIX U TEXHUYECKUX MOHITUN U UICH.

['eometpus sBIE€TCS OMHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA OOECIeYnBaeT
U3y4YeHUe APYrux JIUCUUIUIMH. B mepByro ouepenb 3TO OTHOCHUTCS K IPEAMETaM €CTECTBEHHO —
HAYYHOT'O IIMKJIA, B YACTHOCTH K (u3uKe. Pa3BuTHE IOrMYeCKOTro MBIIUICHUS YYAIIUXCs IPU 00y4IeHUH
TeOMETPHH CIIOCOOCTBYET TAaKXKE YCBOCHUIO MTPEIMETOB T'YMaHUTApHOTO LKA, [IpakTideckue ymMeHus
U HaBBIKM TE€OMETPUYECKOTO XapakTepa HEOOXOAMMBI JJsi TPYIOBOM  ACSITENBHOCTH U
poeCCHOHATIEHOM TMOATOTOBKH IIKOJILHUKOB. Pa3BuTre y ydammxcs MpaBUIIbHBIX MIPEACTABICHHUH O
CYIIHOCTHU U TIPOUCXOKICHUU T€OMETPUUYECKUX aOCTPAKIINii, COOTHOIIIEHUH PEATbHOTO U UJICAIBHOTO,
XapakTepe OTPaKEHHUsT MATEMaTUYECKONW HAYKOW SIBJIEHUN M IPOLECCOB PEATBHOIO MHPA, MECTE
TEOMETPHH B CHCTEME HAyK M POJIM MAaTeMaTHYEeCKOr0 MOJEITUPOBAaHUS B HAYYHOM TMO3HAHWUU U B
MIPaKTUKE crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YyUaIlUXCs, a TaKKe
GOpMUPOBAHHIO KA4eCTB  MBINUICHHUS, HEOOXOMUMBIX JJIs  aJanTallid B  COBPEMEHHOM
MH(GOPMaLIMOHHOM OOLIECTBE.

TpeOys oT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCUIIMH, KOHIICHTPAIIMU BHUMAHMSI, aKTHBHOCTHU
Pa3BUTOTO0 BOOOpaXEHUs, TEOMETPHsI Pa3BUBAET HPABCTBEHHBIC YEPTHI JIMYHOCTH (HACTONYHBOCTD,



1eJIey CTPEMIIEHHOCTD, TBOPUYECKYIO aKTUBHOCTb, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTH, TPYA0II00HE,
JTMCHUIUIMHY, KPUTHYHOCTh MBIIUICHHUS) U YMEHHE apryMEHTHPOBAHHO OTCTaMBATh CBOW B3TJISABI U
yOex1eHHs], a TAK)Ke CIIOCOOHOCTh MPUHUMATh CAMOCTOSTENbHbIE PEILICHHUS.

['eomeTpust CyIIECTBEHHO pacIIMpPSET KPyro3op YyYalluxcs, 3HAKOMS MX C WHIYKIHEH |
JenyKIuen, o000IleHneM W KOHKpeTH3alMel, aHajiuM30M U CHUHTE30M, KilacCupUKaluedn u
cucTeMaru3aiuei, abcTparupoBaHueM, aHaJIOTHEH. AKTUBHOE MCIIOJIB30BaHUE 3a7]a4 Ha BCEX ATamax
yueOHOT0 MpoLecca pa3BUBACT TBOPUECKUE CIIOCOOHOCTH LIKOJIBbHUKOB.

[Ipu oOyueHmn reomeTrpuu (HOPMHUPYIOTCS YMEHHS W HaBBIKM YMCTBEHHOTO TpyJda —
IUIAHUPOBaHHUE CBOEH paboThI, MOMCK PALMOHAIBHBIX MyTeH €€ BBINOJHEHUS, KPUTHUYECKAs OLCHKa
pe3ynbpTaToB. B mporecce 00yueHus TeOMETPHU IIKOJIBHUKH JOJDKHBI HAYYUTHCS H3JIaraTh CBOW MBICITH
SICHO ¥ ICUEPIIBIBAIOLIE, JIJAKOHUYHO U €MKO, IPUOOPECTH HABBIKU YETKOTO, AKKYPATHOT'O M TPAMOTHOT'O
BBITTOJIHEHHSI MATEMAaTHIECKUX 3aIUCEH.

Baxwueiieid 3agadeil IIKOJBHOIO Kypca T'€OMETPUM SIBISETCS Ppa3BUTUE JIOTHYECKOTO
MbIIUIeHHUsT yaanmxcsi. CaMu 00BEKTHl TEOMETPHUECKUX YMO3AKIIOYCHUH M NPUHSTHIE B TEOMETPUHI
NpaBUIa UX KOHCTPYUPOBAHHS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN 00OCHOBBIBATH U JOKA3bIBAThH
CYXJICHUS, IPUBOJUTH YETKHUE OTPEICICHNUS, Pa3BUBAIOT JIOTMYECKYIO0 HHTYUINIO, KPATKO W HATJISTHO
BCKPBIBAIOT MEXAHHU3M JIOTUYECKUX IOCTPOEHUH M ydaT MX HNpUMEHEHHI0. TeM caMbIM IeoMeTpHs
3aHUMaeT BeAyllee MecTO B (POpMUPOBAHUH HAYYHO- TEOPETHUECKOTO MBIIUICHHS IKOJILHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (opMupysh NOHHUMaHHE KpacoTbl H
U3AIIECTBA MAaTEMAaTHYECKHX PACCYXICHHUH, CHOCOOCTBYS BOCIPHATHIO TEOMETPHUYECKUX (HOpM,
YCBOGHHIO MTOHATHUS CHMMETPHH, T€OMETPHUsl BHOCUT 3HAUNTENIbHBINA BKJIA]] B 3CTETUYECKOE BOCITUTAHUE
yuamuxcs. E€ n3ydenune pa3BuBaeT BOOOpaykeHHE IIKOJIEHUKOB, CYIIECTBEHHO 000TaiaeT u pa3BUBaeT
UX IPOCTPAHCTBEHHbBIE MPE/ICTABICHUS.

B xone npenoxaBanust reomeTpun B 7-9 kiaccax, paboThl HaJ GOPMHUPOBAHUEM Y yHALIUXCS
YHHMBEPCAJIbHBIX YUEOHBIX ACHCTBHUIl ciexyeT oOpamiaTh BHUMaHHME Ha TO, YTOObI OHHM OBJIAJCBAIIU
YMEHHUSIMH 00111ey4eOHOro XapakTepa, pa3HOOOpa3HbIMU CHOCOOaMH JIE€ATEIbHOCTH, MpuodpeTanu
OTIBIT:

* TUIAHUPOBAHUS M OCYIIECTBIICHUS aJITOPUTMHUYECKON JIEATEIIEHOCTH, BHITIOJIHEHHS 3aJaHHBIX
U KOHCTPYHMPOBAHUS HOBBIX aJIFOPUTMOB;

* permeHus pa3HO0Opa3HBIX KJIACCOB 3a/1a4 U3 Pa3IMYHBIX Pa3AeioB Kypca, B TOM YHCIIE 3a1ad,
TPeOYIOLIMX MOUCKA IyTH U CIIOCOOOB PEILCHHUS;

* HCCIENOBATENbCKON JICSITEIBHOCTH, pPAa3BUTHA HJECH, TPOBEICHHUS OSKCIIEPHUMEHTOB,
0000111eHUs, TOCTAaHOBKH U ()OPMYIMPOBAHUS HOBBIX 3371a4;

* SICHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHHS CBOMX MBICICH B YCTHOHW M NMHCHMEHHOW pedH,
UCIIOJIb30BAaHUs PA3JIMUHBIX S3bIKOB MAaTEMAaTHUKU (CIIOBECHOTO, CHMBOJIMYECKOTO, rpaduyeckoro),
CBOOOJTHOTO TIepeX0/1a C OAHOTO SI3bIKA HA IPYTOH ISl HIUTIOCTPALIUK, HHTEPIPETAIIN, apTYMEHTAIUH
U JI0Ka3aTeIbCTBA;

* MPOBEJCHUS JIOKA3aTENbHBIX PACCYKACHUH, apryMEHTAIlMH, BBIIBIKCHHS THIIOTE3 M HX
000CHOBaHUS,

* TIOMCKa, CHCTEMATH3allil, aHaIM3a M KIACCUPHUKAIMKH HHOOPMAIMH, HCIOIH30BAHUS
pa3sHOOOpa3HbIX HMH(GOPMAILMOHHBIX HMCTOYHHUKOB, BKJIIOYAs y4eOHYIO M CIPABOYHYIO JIUTEpPaTypy,
COBpPEMEHHBIC HHPOPMAIIMOHHBIE TEXHOJIOTHH.

Heau n 3axa4u 00y4eHus

1. B HanpaBiieHUH TMYHOCTHOTO Pa3BUTHUS:

* Pa3BHUTHUE JIOTUYECKOTO U KPUTHIECKOTO MBINUICHUS, KYyJIbTYPhl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY
HKCIIEPUMEHTY;

* (popmupoBaHUe y ydYamMxcsi MHTEUIEKTYalbHOH YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
NPEOI0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOLINX M3 OOBIIGHHOTO OTIBITA;

* BOCIIUTaHHWE KAYeCTB JIMYHOCTH, OOECICUMBAIOIIMX COLNUAIBHYI0 MOOWIBHOCTB, CIIOCOOHOCTB
NPUHUMATh CAMOCTOSITENIbHBIC PEIICHUS;

* (opmupoBaHMEe KaueCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTallid B  COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEPECa K MAaTEMaTHUYECKOMY TBOPUYECTBY M MATEMAaTUYECKUX CIIOCOOHOCTEH.



2. B MeranpeIMeTHOM HaIlpaBJICHUU:

* (opmupoBaHHE MpEACTAaBICHUI O MaTeMaTUKe KaK 4YacTH OOIIeYeOBeYEeCKON KYJIbTYphl, O
3HaYMMOCTH MaT€MAaTHKH B Pa3BUTHH LIUBUIIN3ALUN U COBPEMEHHOT'0 OOIIECTBA;

* pa3BUTHE NPEICTaBICHUH O MareMaTHKe Kak (opme omnucaHuss U METOJe IO3HAHUS
JeMCTBUTENILHOCTH, CO3/JaHNE YCIOBHM JIIsl TPUOOPETEHUS IEPBOHAYATIBHOT'O OIbITa MATEMATHYECKOTO
MOJIECIINPOBAHUS;

* (popmupoBaHue 00X CIOCOOOB UHTEIIIEKTYAIBHOM NESTEIbHOCTH, XapaKTePHBIX JUIsI MATEMaTUKU
U SIBJIIOIIMXCSI OCHOBOM MO3HABATEIbHON KYJIbTYpPbl, 3HAUMMOW JJIsl pa3IU4HbIX cep YeT0BeueCcKOon
JeATEIIbHOCTH.

3. B npenMeTHOM HaIpaBiICHUU:

* OBJIQJICHUE MAaTEMATUYECKUMU 3HAHUSAMH U YMEHUAMHU, HEOOXOAUMBIMHU JIJIsl TPOIOJDKEHUS 00YUEeHHUS
B CTapllel MIKOJIe WM UHBIX 00111e00pa30BaTeNbHbIX YUPEKICHUAX, U3YUCHHS] CMEKHBIX TUCIUILINH,
[IPUMEHEHUS B II0BCEIHEBHOU KU3HU;

* co3laHue (pyHIaMeHTa JJIsl pa3BUTUS MATEMaTHYECKUX CIIOCOOHOCTEH M MEXaHHW3MOB MBIIICHUS,
(bopMHpyEMBIX MaTeMaTUYECKON 1eATEIbHOCTHIO.

B xone n3yuyenust matepuana npeanoiaraeTcs 3aKperieHue U 0TpaboTKa OCHOBHBIX YMEHHUH U
HAaBBIKOB, UX COBEPILICHCTBOBAHUE, 4 TAKXKE CUCTEMATU3aLlMs I10JyYEHHBIX paHee 3HaHUM.

Taxum 06pa3om, pemaroTcs CleyoIne 3aAaun:

* BBEJICHHE TEPMUHOJIOIMU U OTPAOOTKA YMEHHsSI €€ TPAMOTHOT'O HCIIOJIb30BaHMS;

* pa3BUTHUE HABBIKOB U300paKEHUS MNIAHUMETPUYECKUX (DUTYP U IPOCTEUIINX TEOMETPUUECKUX
KOH(UTyparuii;

* COBEpILIEHCTBOBaHNE HABBIKOB IIPUMEHEHHUS CBOMCTB Nr€OMETPUUECKUX (PUTYp KaK ONOPHI IIPU
peLICHUH 3a/ay4;

* (popmupoBaHUE YMEHUS 10Ka3bIBaTh PABEHCTBO JAHHBIX TPEYTOJIbHUKOB;

* 0TpabOTKa HAaBBIKOB PELICHUS MPOCTEHUIIMX 33]a4 Ha MOCTPOCHUE C MOMOILIBIO LIUPKYJIS U
JIMHCHKM,

* (opMupoBaHMe yMEHHUS JOKa3bIBaTh MapaUICNIbHOCTh MPSIMBIX C HCIOJb30BaHUEM
COOTBETCTBYIOIIMUX MMPU3HAKOB, HAXOAUTh PaBHBIEC YIJIbl IPU MapaJUIeNbHBIX NPSAMBIX, YTO TpedyeTrcs
JUISL U3y4EHUS JAIIBHEUIIEro Kypca FeOMETPHUH;

* paclIMpPEHUE 3HAHNN YYAIUXCSA O TPEYTOJIbHUKAX.

HHcTpyMeHTApHil 11 OLICHMBAHUA Pe3yJIbTATOB

Texkymuii KOHTPOJIb MOKHO OCYILIECTBIISITh KaK B MHUCbMEHHOM, Tak U B ycTHOH (opme. IIucbmennbie
paboThI 1715 TEKYIIETO KOHTPOJISE PEKOMEHAYETCs IPOBOAUTH B (POpME CaMOCTOATENbHOM paboThl, TECTA
WIM MaTeMaTUYeCKOTo JUKTaHTa. JKenaTenbHo, YToObl pabOThl AJIs TEKYLIEr0 KOHTPOJISI COCTOSUIA U3
HECKOJIbKMX OJHOTHIIHBIX 33JaHUM, C IIOMOILBI KOTOPBIX OCYIIECTBIISICTCS. BCECTOPOHHSS IIPOBEpPKA
TOJIBKO OJTHOTO ONPEJIEIEHHOTO YMEHHUS.

TemaTtuueckuil KOHTPOJIb IMPOBOJUTCS B OCHOBHOM B NHUCbMEHHOW ¢opme. [l TeMaTH4eCcKUx
IIPOBEPOK BBIOMPAIOTCS Y3JIOBBIE BOIPOCHI IMporpaMmbl. Jljis oOecreueHus: caMOCTOSATEIbHOCTU
yUaIuxcs MoA0MPAOTCsl HECKOJIBKO BapuaHTOB pa®oThl. Ha BbImonHeHne Takoil paboTbl OTBOAUTCS
15-20 muHyT ypoKa.

WTOroBBIi KOHTPOJIb MPOBOAUTCS B (hOpME KOHTPOJIBHBIX pabOT KOMOMHHUPOBAHHOIO xapakrepa. B
OCHOBE OIICHMBaHMsI MMCbMEHHBIX PabOT JIeKaT CIIEAYIOIINE TOKA3aTeIH: MPaBUIbHOCTD BBIITOJHEHUS
1 00BbEM BBIIOTHEHHOTO 3aJaHUS.

Cucrema OLeHKH JOCTH/KEHUH y4aluXxcs

J171st O1IeHKH TOCTHKEHUH y4Yaluxcsl IpUMEeHseTcsl NTHOaIbHAs CUCTeEMa OLIEHUBAHUSI.

Ouenka nuCbMeHHbIX KOHMPOSIbHBIX PAdOm 00yUaOWUXCA N0 mamemamuKe

OTBET OLICHUBACTCS OTMETKOM «S», €CIIH:

o paboTa BBINOIHEHA ITOJIHOCTHIO;
o B JIOTUYECKUX PACCYKICHHUIX 1 000OCHOBAaHMM PEILICHUS HET MPOOEIOB U OLIMOOK;
o B PEIIEHUH HET MAaTeMAaTHYECKHUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, ONUCKA, KOTOpasi He

SIBJISICTCSI CJIE/ICTBUEM HE3HAHUS WM HEMOHUMAaHUs y4eOHOTO MaTepuaa).
OtMeTKa «4» CTaBUTCS, €CIIN:



o paboTa BBIIMOIHEHA TOJTHOCTHIO, HO 00OCHOBAHUS IIAr0B PELICHUS HEAOCTATOYHBI (€CIIH YMEHHUE
000CHOBBIBATh PACCYKICHUS HE SIBIISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

. JIOTIYIICHBI O/IHA OITMOKA UJTH €CTh JIBa — TPU HEIOUETa B BHIKIIAJKAX, PUCYHKAX, YEPTEKAX UITU
rpadukax (eciim 3T BUJIbI pabOT HE SBJSUTHCH CICIIHAITBHBIM OOBEKTOM MPOBEPKH ).

OTMeTKa «3» CTaBUTCS, €CIIN:

. JOITYIICHO OoJiee OJHOM OmMOKH Wi 00Jiee IBYX — TPEX HEJOUYETOB B BBIKJIAJKAX, YEPTEIKAX
i rpadukax, Ho oOyyJaromuics o01a1aeT 00sA3aTeTbHBIMA YMEHHUSIMH 110 TIPOBEPSIEMOM TEME.
OTMeTKa «2» CTaBUTCS, €CIIN:

. JOTYIICHbI CYIIECTBEHHBIC OIIMOKHM, TIOKa3aBIIMe, YTO OOydYaloIuics He o0iazaeT
00s3aTeNTbHBIMU YMEHHUSIMH 110 IaHHOM TeMe B MOJIHOM Mepe.

VYuutenb MOXXET MOBBICUTh OTMETKY 332 OPUTMHAJIBHBIA OTBET HA BOMPOC WU OPUTHHAIBLHOE
peleHue 3a7aun, KOTOpble CBUAETEILCTBYIOT O BBICOKOM MaTeMaTHYeCKOM Pa3BUTUHU 00YyUaroLIerocs;
3a pemieHne Ooyiee CIOKHOW 3aauyd WM OTBET Ha OoJiee CIOXHBIM BOIPOC, MPEIIOKEHHBIC
oOyJaromieMycst TOTOIHUTEIBHO MOCIIE BBIMOIHEHHS UM KaKUX-THO0O0 IPYTUX 3aJaHuil.

Ouyenka ycmuuix 0meemos 00yuanouuxca no mamemamuke
OTBET OIIEHUBAETCA OTMETKOM «5», €CITN YYEHUK:

o MOJTHO PACKPBUI COJIEpPIKaHWE MaTepuana B O0beMe, MPEeTyCMOTPEHHOM IMPOTPaMMON H
y4eOHHUKOM;

O H3JIOKUIT MaTC€pUuall TpaMOTHBIM A3bIKOM, TOYHO HUCIIOJIB3YSd MATCMATHYCCKYHO TCPMUHOJIOTUIO
¥ CUMBOITUKY, B OTIPEICIICHHON JIOTHYECKON TIOCIIeIOBATEIEHOCTH;

o NPaBUIBHO BBITIOJIHUII PUCYHKH, YEPTEXH, TPAPHUKH, COMyTCTBYIOIINE OTBETY;

o MOKa3all yMEHHE WLTIOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU TIPUMEPAMHU, IPUMEHSTH €€ B HOBOH
CUTyalluU IPU BBIITOJHCHHUHU IMPAKTHUYCCKOI'0 3aJIaHUA;

o POJIEMOHCTPUPOBAI 3HaHUE TEOPUH panee W3YyYEHHBIX COITYTCTBYFOIIIUX
TeM, CPOPMHPOBAHHOCTh M YCTOMYMBOCTH HCIIOJIB3YEMBIX IIPU OTBETE YMEHUN M HAaBBIKOB;

o 0TBEYaJl CAMOCTOSTEIFHO, 0€3 HABOSIINX BOMIPOCOB YUUTEJIS;

O BO3MOJXHBI OAHA — JABC HCETOYHOCTH IIPU OCBCHICHUC BTOPOCTCIICHHBLIX BOIIPOCOB HWJIM B

BBIKJIAJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABHUII MOCTIE 3aMEUaHUs YIUTEIIA.

OTBET OIICHUBAETCSI OTMETKOM «4», €CIIH YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY «5», HO
MIPH 3TOM UMEET OJIMH M3 HEJOCTATKOB:

o) B U3JIOKEHUU JOMYIIEHBI HEOOIbIINE MPOOEIbl, HE UCKA3UBILIEE MATEMATUUECKOE COJIEPIKAHNE
OTBETA;

o) JOMYIEHbl OJWH — JBa HEJOuYeTa IpPU OCBEIICHUU OCHOBHOTO COJIEp)KaHUsI OTBETA,
WCITpaBJICHHBIC MTOCTIC 3aMEUaHUs YUUTEIIS,

o) JIOTIYIICHBI OMMOKa WK OoJiee IBYX HEAOYETOB IPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WJIM B BBIKJIAJKAX, JIETKO MCTPABJICHHBIC MTOCIIE 3aMEYaHUs yUUTEIIs.

OtMeTKa «3» CTaBUTCS B CIEAYIOIIUX CIIydasx:

o) HETOJIHO PACKPBITO CO/IepKaHNEe MaTepuaa (CoJaepkaHne U3I0KeHo hparMeHTapHoO, He BCeraa
MOCTIEIOBATENIbHO), HO TIOKa3aHO o0Ilee MOHMMAaHWE BOIPOCAa W TMPOACMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE [IJI1  YCBOGHHSI TPOrpaMMHOro Marepuana (ompezaeneHsl «TpeboBaHusSIMH K
MaTeMaTUYeCKON MOATOTOBKE YUAIIUXCS» B HACTOSIIEH MporpaMMe 1o MaTEMATHUKE);

o) UMEJUCh 3aTPYJHEHUS WIH JOMYIIEHbl OIMUOKK B ONPEJACICHHH MaTeMaTHYeCKOU
TEPMUHOJIOTHH, YEepPTEk,axX, BBIKIAIKAX, UCIPaBICHHBIC TOCIE HECKOJbKUX HABOASIIMX BOMPOCOB
YUHUTEIIS,

@) YUCHUK HC CIpaBUJICA C NPHUMCHCHUCM TCOpUHU B HOBOM CUTyallul TIIPpU BbIIIOJIHCHHUN
IMPAKTUYCCKOI'o 3aJlaHus, HO BBIIIOJTHUII 3a/JlaHUA 00513aTeILHOrO YPOBHA CIIOKHOCTH I10 ,HaHHOfI TEME,
@) npu AO0CTaTOYHOM  3HAHUHU  TCOPCTHYCCKOIO  MaTCpHajia BbBIABJICHA HCAOCTATOYHAA

c(hOopMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

o) HE PACKPBITO OCHOBHOE COJIEpKaHNEe y4eOHOTO MaTepHaa,

o) oOHapy»XeHO HE3HaHWE YYCHUKOM Oouibllieli wuiu Hamboyiee BaXHOW dYacTH yd4eOHOTo
MaTepuaa;



o JIOMYIIEHbl OUIMOKM B ONPEAEICHUU TOHATHHA, NpU HCIOJb30BAaHUM MaTeMaTUYecKOn
TEPMHHOJIOTHH, B PUCYHKaX, UepPTeKax WIM rpapukax, B BbIKIa/IKaX, KOTOPbIE HE HCIPABJIEHBI [1OCIIE
HECKOJIBKMX HaBOJSIUX BOIIPOCOB YUUTEIS.

[Ipy u3yueHuM Kypca HCIOJIB3YIOTCS JMJAKTUYECKUE MaTepualbl YpPOBHEBOTO XapakTepa
(KOHTpOJIbHBIE PpabOThl, TECTBl, CAMOCTOSTEIbHbIE pabOTHI, MpaKTHUYECKHE paldoThl), KOTOpHIE
oOecnieunBaroT U HepeHIUPOBAHHBIN YPOBEHb MOATOTOBKH BBIITYCKHUKOB K YCIIETHOMY OCBOEHMIO
CTaHJapTa MaTeMaTH4eckoro odpaszoBanus u caauu OI'D mo matemaTuke. Oco6oe BHUMaHHUE yIEJIEHO
OoTpabOTKE ydYallUMHCS TEM Ha HUTOrOBOM IOBTOpeHUU. B KoHIe y4yeOHOro ronpa MpoOBOISATCS
HPOBEPOUHbIE PA0OTHI U KOHTPOJIbHBIC TECTUPOBAHHUS IIPU IPOBEACHUH MIOBTOPEHUS Kypca B (hopmaTte
oro.

Buowt u ghopmvl konmpona:

YC  VYcrHblil cuér

©®P  dponranpHas paboTa

Cp CamocrositenpHas paboTta
NP NunuBuayanpHas pabota
M/  MareMaTn4ecKuil TUKTaHT
KP KontponbHas pabota

JInuHOCTHBIE, MeTanpeAMeTHble W NpeAMeTHbIe Pe3yJabTATbl OCBOCHHMS COJEPKAHUSA
Kypca reomerpun 7-9 kiaccax

JInyHOCTHBIE:

y y4damuxcst 6yayT cOpMHPOBAHBI:
1) OTBETCTBEHHOE OTHOIIEHHUE K YUEHHUIO;
2) TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCS K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBALIMU K 00YYEHHIO U [TO3HAHUIO;
3) yMeHue 5ICHO, TOUYHO, TPaMOTHO M3J1araTb CBOM MBICJIA B YCTHOM M IHCBMEHHOM peyH,
IOHUMATh CMBICTI IOCTaBJICHHOM 3ajaui, BEICTpAauBaTh ApryMEHTALUIO, IPUBOAUTD [IPUMEPHI U
KOHTPIIPUMEDHI;
4) HayasIbHbIE HABBIKU aJaNTally B AMHAMUYHO W3MEHSIOIIEMCS MUPE;
5) aKoJIornYecKas KyJbTypa: HEHHOCTHOE OTHOLIEHUE K IIPUPOJHOMY MHUPY, TOTOBHOCTb
cJIe0BaTh HOPMaM MIPUPOAOOXPAHHOT0, 3J0POBLECOEPETaIOIEro OBEICHUS;
6) popmMHpoBaHUE CITIOCOOHOCTH K IMOLMOHAIILHOMY BOCIIPUATHIO MaTeMaTHYECKUX O0BEKTOB,
3a/1a4, PEeLICHN, PacCyKICHNN;
7) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U pe3yIbTaT yueOHOM MaTeMaTHUECKOM NesITeIbHOCTH;
y ydaluxcsi MOryT ObITh C(POPMUPOBAHBI:
1) nepBoHavaIbHBIE MPEICTABICHUS O MATEMaTHYECKON HayKe Kak cdepe ueroBedecKoi
JeSTeNIbHOCTH, 00 ATamax e€ pa3BUTH, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBUIIM3ALINH;
2) KOMMYHHMKaTHBHAsl KOMIIETEHTHOCTb B OOIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMHU B
00pa3oBaTeNnbHOM, yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJAX JIESATEIbHOCTH;
3) KpUTHUYHOCTH MBILIJIEHUS, yMEHUE PACIIO3HABATh JIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUNOTE3Y OT (aKTa;
4) KpeaTUBHOCTb MBIIUJICHUS, WHUIUATHBBI, HAXOAYUBOCTH, AaKTUBHOCTH IIPU PEIICHUU
apu(pMeTHYECKUX 3ajay.

MeranpeamerHsle:

pETyJISATUBHbIE

y4Jaluecs HayJarcs:
1) popmynupoBatTh 1 yep>KuBaTh yUeOHYIO 33124y,
2) BbIOUpATh IEHCTBUS B COOTBETCTBUH C ITOCTABIIEHHOM 3a/1aueil U yCIIOBUSIMU €€ peanu3aluy;
3) rulaHUpOBATh MyTH JOCTHIKEHHUS LIeJel, 0CO3HAHHO BbIOMpaTh Hambosee 3PPEKTUBHBIE CIOCOOBI
pelieHrs yueOHbIX U T03HABaTEIbHbBIX 3a/1a4;
4) npenBUIETh YPOBEHb YCBOCHMSI 3HAHUM, €0 BPEMEHHBIX XapaKTEPUCTHK;
5) coCTaBIATh TUIAH | MOCJIEA0BATEIILHOCTD JEHCTBUI;



6) OCyIIECTBISATH KOHTPOIIb IO 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTHBBI,
7) ameKBaTHO OIEHUBATh MPABUIBHOCTh WM OIMMOOYHOCTH BBIMOJHEHUS Y4eOHOW 3amayu, &
O00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PelIeHHUS;
8) cnuyaTh Crmocod AEHCTBUA W €ro pe3yibTaT C 3aJaHHBIM STaJOHOM C LEJIbI0 OOHApYXKEHUS
OTKJIOHEHHUU ¥ OTJIWYUN OT 3TAJI0HA;

ydJaIuecst mojaydat BO3MOKHOCTh HAYUHUThCS:

1) ONPEAEIIATD MOCJIEN0BATENBHOCTD IIPOMEKYTOUHBIX LIEJEH U COOTBETCTBYIOIIUX UM JCHCTBUI
C YY4E€TOM KOHEYHOI'O pe3yJIbTara.
2) MPEABUIETH BO3MOKHOCTH IOJIyYEHHsI KOHKPETHOTO PE3yJIbTaTa IPU PELICHUH 3a/1a4;
3) OCYIIECTBIISATh KOHCTATUPYIOUIUH U IPOTHO3UPYIOMINI KOHTPOJIb IO PE3yJIbTaTy U MO CIIOCO0Y
JIENCTBUS,
4) BBIZICJISITh U (POPMYITUPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOUTH, OIIPEAEISATh Ka4eCTBO U
YPOBEHb YCBOCHHS,
5) KOHIIGHTPUPOBATh BOJIIO JUIsI TIPEOIOJICHUSI MHTEIIEKTYaIbHbBIX 3aTPyIHCHUN U (U3HUIECKUX
IIPEIATCTBUN;

ITI03HABATEJIbHbBIC

yJaluecst Hay4yaTcsi:
1) camocTOSITENBHO BBIACIATH U (POPMYIUPOBATh M03HABATEIBHYIO LIETIb;
2) UCTI0JIb30BaTh 001IMe MPUEMBI PELLICHUS 3a/1a4;
3) npuUMeEHSATH paBUJia U MOJIb30BATHCSI MHCTPYKLMSIMU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;
4) oCyLIECTBIIATH CMBICIIOBOE UYTCHHUE;
5) co3naBatb, MPUMEHSTHh U NPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOAEIU U CXEMBbI
JUIS pelIeHus 3ajay;
6) CcaMOCTOSTEIbHO CTaBUTh LIEJH, BBHIOMpPATh U CO3JaBaTh AJITOPUTMbI ISl PELICHUS Y4eOHbBIX
MaTeMaTHYeCKuX Mpooiem;
7) NOHMMATh CYIIHOCTb AJTOPUTMHUYECKUX MPEANUCAHUA U YMEThb JIeHCTBOBaTh B COOTBETCTBUH C
IPEIOKEHHBIM aJITOPUTMOM;
8) MOHMMATh M UCIOJB30BAaTh MATEMAaTUUYECKHE CPEJICTBA HAIISIHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U
Ip.) UIS WITKOCTPALMK, HHTEPIPETALUH, apTyMEHTAIUH;
9) HaxoIUTh B Pa3IMYHBIX UCTOYHHUKAX MH(OPMALINIO, HEOOXOAUMYIO JUIsl PEIIECHUS] MaTeMaTHUYECKUX
npoOjeM, U NpPeACTaBIATh €¢ B MOHATHOW (opMme; NMPUHUMATh PEIICHUE B YCIOBUSAX HENOJIHOH U
M30BITOYHOM, TOYHOM U BEPOSITHOCTHOW MH(pOpMaLIUK;
ydauiecs 1ojty4aTr BO3MOXXHOCTb HAYYUThCSI:
1) ycranaBiMBaThb INPUYUHHO-CIEACTBEHHbIE CBSI3U; CTPOMUTH  JIOTMUECKHE  PACCYXKJEHUS,
YMO3aKJII0YeHUs (MHIYKTUBHBIE, IeAYKTUBHBIC U 110 aHAJIOTUH) U BBIBOBI;
2) dbopmupoBaTh Y4eOHYIO M OOIIENOIH30BATEIHCKYI0 KOMIIETEHTHOCTH B OOJIACTH HCIIOJIH30BAHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHosoruii (MKT-koMmeTeHTHOCTH);
3) BUIETh MaTEMaTHYECKYIO 3a/]a4y B APYTUX JUCHUILIMHAX, B OKPYKAIOLICH KU3HU;
4) BBIIBUTATh TUIIOTE3bI NP PELLICHUH YYEOHBIX 3a/1a4 U IOHUMATh HE00X0IUMOCTh UX IPOBEPKHU;
5) nmnnaHupoBaTb W OCYHIECTBJIATH  JI€ATENbHOCTb, HANPABJIEHHYIO Ha pelIeHue 3aj]ad
HCCIIE0BATEIBCKOIO XapaKTepa;
6) BbIOMpaTh HanboJee palMoHaIbHbIe U AP(EKTUBHBIE CIIOCOOBI pelIeHUs 3a/1aY;
7) uHTEepIpeTHpoBaTh UHGOPMALUIO (CTPYKTYpHUPOBATh, NMEPEBOJUThH CIUIOUIHONW TEKCT B TaOMILY,
NPE3eHTOBATH MOJIYYECHHYIO0 HH(OpMaIHIO, B TOM uncie ¢ nomouibio MKT);
8) oneHnBaTh HH(MOPMAIUIO (KPUTHUYECKAS OLICHKA, OIIEHKA JJOCTOBEPHOCTH);
9) ycraHaBnuBaTh MPUYMHHO-CIIEICTBEHHbIE CBS3H, BEICTPAUBAThH PACCYXkKIEHUs, 0000IIeHNUS;
KoMMyHHKaTHBHBIE yualyecs Hay4daTcs:
1) opraHu3oBbIBaTh y4yeOHOE COTPYAHHYECTBO U COBMECTHYIO JESATEIBHOCTh C YUHUTEIEM H
CBEPCTHUKAMHU: ONPENIENATh LU, pacipeesiaTh GYHKIUU U POJIM yYaCTHUKOB;
2) B3aUMOJICHCTBOBATh M HAXOAUTH 00IIME CrIOCOOBI paboThI; paboTaTh B TPyIMIe: HAXOAUTH 00IIee
peleHre U pa3pemiatb KOHQJIUKTHI HA OCHOBE COTJIACOBAaHUS MO3MIMHA U Yy4ETa MHTEPECOB; CIIyIIATh
naptHEpa; GOpMyIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
3) IporHo3upoBaTh BOSHUKHOBEHNE KOH(GIUKTOB MPH HATMYUH PA3HBIX TOUYEK 3PEHUS;



4) pa3pemiaTh KOH(IUKTH HA OCHOBE y4€Ta MHTEPECOB U MO3ULIUHI BCEX YUaCTHHUKOB;
5) KOOpAMHUPOBATH U IPUHUMATD PA3IMYHBIE TO3UIIUU BO B3aUMOJICHCTBUMY;
6) apryMEHTHpPOBATh CBOO IIO3ULIMIO U KOOPAUHUPOBATH €€ C O3ULUSAMU APTHEPOB B COTPYIHUYECTBE
P BBIPAOOTKE 0OIIET0 perieHUsI B COBMECTHOM A TEIHLHOCTH.

[IpenmeTHsie:

y4Jaluecs Hay4arcs:
1) paboTath ¢ reoOMeTPUYECKHM TEKCTOM (CTPYKTYpPUpPOBaHUE, U3BJICUEHNE HEOOXOIUMOM
uH(pOpMalli), TOYHO U TPAMOTHO BBIPa)KaTh CBOU MBICIH B YCTHOM M MUCBMEHHOW peyu, MPUMEHSS
MaTEMaTUYECKyl0 TEPMHUHOJIOTHMI0 U CHMBOJIMKY, MCIIONb30BaTh DPA3JIMYHBIE SI3BIKM MaTEMaTHKU
(crmoBecHbIN, CHMBOJIMYECKUH, Fpaduueckuii), 000CHOBBIBATH CYXACHHUS, IPOBOIUTH KJIacCU(UKALIHIO;
2) BnazeTh 0a30BBIM MMOHATUHHBIM alapaToOM: UMETh MIPEJCTABICHUE O YUCIe, ApoOu, 00 OCHOBHBIX
reOMETPUUECKUX 00BbEeKTaX (TOUKa, MpsAMas, JOMaHasi, yroj, MHOIOyTOJIbHUK, KPYT, OKPYKHOCTb);
3) U3MepsTH JUIMHBI OTPE3KOB, BEIMUUHBI YIJIOB;
4) BnazeTh HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIUHUCIICHHUIA;
5) nonb30BaThCS U3yYEHHBIMU IT€OMETPUUYECKUMHU (HOpMYIIaMH;
6) MOab30BaThCS MPEAMETHBIM YyKa3aTeJIeM »SHUUKIONEIUNH U CHPaBOYHUKOB JUISI HAXOMXKACHUS
uHpOpMaLUY;

y4Jaluecs noiay4yaT BO3MOXXHOCTb HAyUUThCS:
1) BBINOJHATH apUPMETHUYECKHE MPeoOpa3oBaHMs BBIPAKEHHUM, NPUMEHATh WX JJIs peIIeHHs
reOMEeTPUUECKUX 3a/a4 U 3aJa4, BOSHUKAIOIIUX B CMEXHBIX YUEOHBIX IIpeIMeTax;
2) NpUMEHSTHh HU3YUYECHHBIE INOHATHSA, PE3YJbTaTbl U METOIBl NPU PELICHUM 3aJad U3 PA3IMYHBIX
pa3zenoB Kypca, B TOM YKCe 33/1a4, He CBOJSIIMXCS K HEITOCPEICTBEHHOMY IPUMEHEHHUIO U3BECTHBIX
aJITOPUTMOB;
3) caMOCTOSITENIbHO JA€MCTBOBATh B CUTYAL[MH HEOIPEIEAEHHOCTH IPU PEIIEHUN aKTyalIbHbBIX JJIS HUX
npoOjeM, a TaKKe CaMOCTOSTENIbHO HHTEPIPETHPOBATH DPE3YIbTaThl PELICHUS 3aJad C Y4EeTOM
OTrpaHUYEHUI, CBSI3aHHBIX C pEAIbHBIMU CBOWCTBAMHU PACCMATPUBAEMBIX IPOLIECCOB U SIBICHUI;
4) OoCHOBHBIM croco0aM TNpEACTABICHUS M aHaJM3a CTaTUCTMYECKMX MAHHBIX; pellaTh 3aJadd C
MOMOIIbIO TIepedopa BO3MOKHBIX BAPHAHTOB.

Coaep:xanue kypca Marematuka (I'eomerpust)

7 knace

Hauanpabie reometpuueckue ceegenus (11 gacos)

[Ipocreiimme reomerpuyeckue (UIypbl: mpsimas, TOYKa, OTPe30K, Jyd, yroi. Ilonsrtue
paBeHcTBa reomerpudeckux ¢uryp. CpaBHeHHE OTpe3KOB U yrioB. M3mepeHue OTpe3KOB, JIMHA
oTpeska. Mi3mepenue yrios, rpagycHast Mepa yria. CMeXHble U BEPTUKAJIBHBIE YTJIbl, UX CBOMCTBA.

[lepnieHuKyIsSIpHBIE MIPSIMBIE.

OcHOBHasl LieJlb — CHCTEMATU3HUPOBATH 3HAHMS YYAIUXCA O MPOCTEHUIINX IE€OMETPUYECKHUX
¢durypax u Ux CBOMCTBAxX; BBECTHU MOHATUE PaBEHCTBA (QUTYD.

B naHHOW TeMe BBOZAATCS OCHOBHBIE I'€OMETPUYECKHE IOHATHS M CBOMCTBA NPOCTEHUIINX
reOMETPUUYECKUX (QUIyp Ha OCHOBE HAIJIAJHBIX MPEACTABICHUN Yydalluxcsl IyTeM 0000IIeHus
OYEBUJIHBIX WM MU3BECTHBIX M3 Kypca MareMaTuku 1—o6 kiaccoB reomeTpuueckux (akros. [lonstue
AaKCHOMBI Ha HauaJIbHOM JTare 00y4eHHsI He BBOJUTCS, U CAMU aKCUOMBI HE (POPMYJIUPYIOTCS B SIBHOM
Buge. HeoOxomumble HCXONIHBIE TIOJOKEHHUS, HAa OCHOBE KOTOPBIX M3Y4arOTCSi CBOMCTBa
reOMETPUYECKUX (PUTyp, MIPUBOJATCS B OoNuUcaTeabHON popme. [IpuHIMITHATIEHBIM MOMEHTOM JaHHOM
TEMBI SIBJISIETCS BBE/ICHUE IMOHSATHUSI PABEHCTBA FT€OMETPUUECKUX (PUTYP HA OCHOBE HATJISAHOTO TOHATHUS
Halo)keHUs. OmNpelesieHHOE BHUMAHUE JOJDKHO — YIENATHCA IPAKTHUECKUM  IPUIIOKEHUSIM
r€OMETPUUYECKUX TTOHSATHM.

Tpeyronsauku (18 yacos)

Tpeyronbuuk. [Ipu3Hakyu paBeHCTBa TpeyroiabHUKOB. llepnenavkyisp k npsamon. Menuassl,
OMCCEKTPUCHI U BBICOTHI TPEYrojbHUKA. PaBHOOEpEHHBIN TPEYroJbHUK M €ro CBOicTBa. 3ajauu Ha
MOCTPOEHHUE C MIOMOIIBIO LIUPKYJIS U JTMHEUKH.

OcHOBHasl 11eJ1b — BBECTH MTOHATUE TEOPEMbI; BEIpAOOTaTh YMEHHUE JJOKAa3bIBaTh PABEHCTBO

TPEYroJbHUKOB C IMOMOUIbIO HM3yYEHHBIX MPU3HAKOB; BBECTH HOBBIM Kiacc 3ajad — Ha



IIOCTPOEHHUE C MIOMOILBIO LIUPKYJIS U JTMHEUKH.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB SIBJISIIOTCS OCHOBHBIM pabo4MM ammapaToM BCEro Kypca
reomeTpun. JloKa3aTenbCcTBO OOJbIIEH YacCTH TEOPEM Kypca W TaKKe pEelIeHHEe MHOTMX 3a7ad
IPOBOAMTCS IO CIENYIOIIEH CXeMe: MOMCK PaBHBIX TPEYroJIbHUKOB — OOOCHOBAaHUE MX PaBEHCTBA C
IIOMOLIbIO KAKOT'0-TO IPU3HAKA — CJIEACTBUS, BBITEKAIOIME U3 PABEHCTBA TPEYT OJIbHUKOB.

[IpumeHeHre NMPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB IPU PELICHUU 3a/1ay JAaeT BO3MOXKHOCTh
IIOCTEIIEHHO HAKaIUIMBATh OIBIT MPOBEAEHHUS JOKA3aTelbHbIX paccyxiaeHuil. Ha HavanpbHOM 3Tamne
U3yYEHHUS U IPUMEHEHUs PU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB 11€J1IeCO00pa3HO UCIOIb30BaTh 3a/1a4U
C TOTOBBIMU YEPTEIKAMHU.

[Tapannenshbie npsimbie (12 yacoB)

IIpu3Haky napauleaIbHOCTH NPSIMBIX. AKCHOMA NapajuieabHbIX NpsMbIX. CBOMCTBA

MapajuIeIbHBIX IPSIMBbIX.

OcHOBHasl L1€7Ib — BBECTU OJJHO U3 BaXKHEHUIINX MOHATUN — MOHATHE MApaJIENIbHbBIX IIPSAMBIX;
JIaTh MEPBOE IIpe/ICTaBIeHHE 00 aKCHOMaX U aKCHOMAaTUYECKOM METOJI€ B TEOMETPUU; BBECTU aKCUOMY
NapaJuIeIbHBIX IPSAMBIX.

[Ipu3Haku U cBOWCTBa MapauIEIbHBIX MPSMBIX, CBSA3aHHBIE C yriamH, oOpa3oBaHHBIMU IpU
HepeceueHt JBYX MPSAMBIX CEKyIlel (HaKpecT JeKallluMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMN),
HIMPOKO HCIOJNB3YIOTCS B JajbHEMIIEeM IMpU M3yYEHHUU YETHIPEXYTOJIbHUKOB, IOJAO00HBIX
TPEYTrOJIbHUKOB, IIPU PELICHUH 33]1a4, & TAKKE B Kypce CTEPEOMETPHH.

CooTHoIIeHUsI MEX/ly CTOPOHAMU U yIilaMu TpeyrosibHUKa(18 yacos)

Cymma yriioB TpeyrosnbHuKa. COOTHOLIEHHE MEXAY CTOPOHAMHU yIJIaMH TPEYTOJbHUKA.

HepaBenctBo tpeyronbHuka. [IpsMOyrojpHble TpPEYrojbHUKHM, HUX CBONCTBA W IpPHU3HAKU
paBEHCTBA.

PaccrosiHue ot TOukM 110 psAMON. PaccTostHue Mex 1y napauieabHbIMU OpsiMbIMU. [locTpoeHne
TPEYTrOJbHUKA IO TPEM 3JIEMEHTAM.

OcHOBHasl 11€JIb — PacCMOTPETh HOBbIE MHTEPECHBIE U Ba)KHbBIE CBOWMCTBA TPEYTOJIbHUKOB.

B nanHOl TeMe NOKa3bIBA€TCsl OJHA U3 BAKHEHIIUX TEOPEM I€OMETPUHM — TEOpEMa O CyMMeE
yIJI0B TpeyrojapHuKa. OHa MO3BOJISET JaTh KiIacCU(PUKAIMIO TPEYTOJIBHUKOB I10 yIJlaM

(OCTpOYTOJIBHBIN, IPSIMOYTOJIBHBIHN, TYHOYTOJIBHBIN), @ TAK)XKE YCTAHOBUTH HEKOTOPBIE CBOMCTBA
Y TIPU3HAKHU PAaBEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsTe paccTossHUS MEXIy NapauleIbHbIMU IPSMBIMM BBOJWUTCS Ha OCHOBE JOKAa3aHHOMU
IPEBapUTEIbHO TEOPEMbI O TOM, 4YTO BCE TOYKM KaXJOH M3 JBYX MapajlieNbHBIX MPSMBIX
paBHOYZAJIEHBI OT IPYrod NMPsAMON. DTO MOHATUE UTPAET BaXXHYIO POJIb, B YACTHOCTH UCIIOJIb3YETCS B
3a/layax Ha MOCTPOEHHUE.

IIpu pemiennu 3aaa4 Ha NOCTPOEHUE B 7 KJIACCE CIIELYyET OIPAaHUYUTHCS TOJIBKO BBIIIOJIHEHUEM
U OIIMCAHUEM MOCTPOECHHSI UCKOMOM (purypsbl. B oTenbHbIX ciyyasx MOKHO MPOBECTH YCTHO aHAJIU3 U
JI0Ka3aTeNIbCTBO, @ JJIEMEHTHl MCCIEAOBAHMSA JOJDKHBI IPUCYTCTBOBATH JIMIIL TOTAA, KOIrZAa 3TO
OTOBOPEHO YCIIOBUEM 3aJauH.

[ToBTopenue. Pemenue 3anay (9 4.)

8 kiracc

YetbipexyroabHuku (14 yacoB)

MHOrOyroiapHUK, BBIMYKJIBIH MHOTIOYI'OJBHHK, Y€ThIpeXyrojbHUK. llapamnenorpamm, ero
cBoiicTBa W mnpu3Haku. Tpaneuus. IIpsmoyrompHuk, pom0, KBaapaT, uXx cBoicTBa. OceBas H
LEHTPAJIbHASI CAMMETPHH.

OcHoBHasl 11e7Tb — U3Yy4UTh HanOoJiee BaXKHbIE BUJIbI YETHIPEXYTOJIbHUKOB — MapajuIeIorpamMM,
NpsIMOYTOJIBHUK, poMO, KBajpaT, Tpamleluio; AaTh MpeacTaBieHue o ¢urypax, obiagaronmx oceBoi
WJIY UEHTPAJIbHOW CUMMETPHUEH.

JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JAaHHOM TEMbl M PELIEHUS] MHOTHX 3aJ1a4 MPOBOJATCS C
IIOMOILBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, I09TOMY I10JIE3HO UX IIOBTOPUTH B HAYAJIC U3yYCHHUS
TEMBI.

OceBast W IEHTpajbHAas CUMMETPHM BBOATCA HE KakK NpeoOpazoBaHHE IUIOCKOCTH, a Kak
CBOICTBa T€OMETPUYECKUX (PUTYp, B YaCTHOCTU YETHIPEXYTOJIbHUKOB. PaccMOTpeHne 3TuX MOHSATUI



KaK JIBUKEHHH IJIOCKOCTU COCTOUTCS B 9 Kiacce.

[Tnomans (14 gacos)

[lonsaTne 1uIOmagu MHOrOyrojgpHuka. Ilmomanu mnpsMOyrosbHMKA, NapauieIorpaMma,
TpEeyroyibHHKA, Tpanenuu. Teopema [ludaropa.

OcHOBHas 1eJIb — PACHIMPUTh M YIIIyOUTh IOJIydYeHHblE B 5—6 Kiaccax MpeaCTaBICHUS
ydaumxcs 00 n3MEepeHUH U BBIYMCIECHUH IO ; BbIBECTH (POPMYIIbI IUIOIIAACH MPSIMOYTOJIbHUKA,
napajuleJIorpaMMa, TPEyroJIbHMKa, TpalelMy; JoKa3aThb OJHY W3 IJVIABHBIX TEOPEM IE€OMETPUU —
teopemy [ludaropa.

BeiBog  Qopmyn ans  BBIUMCIEHHS IUIOMIAJCH MpSAMOYrojbHMKA, Mapajljielorpamma,
TPEYrOJIbHUKA, TpAllEUA OCHOBBIBAETCS HA JIBYyX OCHOBHBIX CBOWCTBAaX IUIOLIAJEH, KOTOPBIE
NPUHUMAIOTCA MCXOJS M3 HarJIAAHBIX NPEACTaBICHUH, a Takke Ha (opmylie Momaau KBaapara,
000CHOBaHHE KOTOPO He SABJISETCS 00513aTEIIbHBIM JIJIS yYaIlIuXCsl.

HeTpaauumoHHo# sl IIKOJIBHOTO Kypca SBISETCS Teopema 00 OTHOUICHHH IUIOIIafei
TPEYroJbHUKOB, HMMEIOIIUX O paBHOMY yriay. OHa MO3BOJSET B JajbHEHIIEM JaTh MPOCTOE
JIOKa3aTelbCTBO IMPU3HAKOB IOA00US TPEYroJbHUKOB. B 3TOM COCTOMT OAHO W3 MPEUMYIIECTB,
00yCIJIOBJICHHbIX PAaHHUM BBEJICHUEM HOHSATHUS TUIOLIA/IH.

JlokazatenbcTBO TeopeMsbl [Ingaropa ocHOBbIBaeTCS Ha CBOIMCTBAX IJIOMIAJACH U popMyIax s
IIoIaied KBaJpara M HpsMoyroibHUKa. Jlokas3blBaeTcs Takke Teopema, oOpaTHas Teopeme
[Mudaropa.

[Tono6ubie TpeyronpHuku (19 yacos)

[TonoGuble TpeyronbHuku. IlpusHaku momobus TpeyroiabHUKOB. [IpuMmeHeHue mnonodus K
JI0Ka3aTeJIbCTBY TEOPEM U pellieHuto 3a7a4. CUHyC, KOCUHYC U TAHT€HC OCTPOTO yTJia MPsIMOYTOJIbHOIO
TPEYroJIbHUKA.

OcHOBHasl LeJIb — BBECTH MOHSTHE IOJAOOHBIX TPEYrOJbHUKOB; PACCMOTPETh NPU3HAKU
noJ00Msl TPEYTrOJIbHUKOB M MX NPUMEHEHHUS; CleNaTh IMEpBbI IIar B OCBOCHUM YYallUMUCS
TPUTOHOMETPUYECKOTO anmnapara reoMeTpHUH.

Omnpenenenue moJoOHBIX TPEYrOJIbHUKOB JIA€TCSd HE HA OCHOBE IpeoOpa3oBaHUs MOJ00Ms, a
4yepe3 paBEHCTBO YIVIOB M MPONOPLHOHAIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku 1oJOOMs TPEYrOJIbHUKOB JIOKAa3bIBAIOTCS C IMOMOIIBIO TEOpPEMbl 00 OTHOIIECHUH
IUIOIIAJIEN TPEYTOJIbHUKOB, HIMEIOLIUX 10 PABHOMY YIIIy.

Ha ocHoBe mpu3HAKOB MOAOOMS JOKA3bIBaeTCs TeOpeMa O CPEJHEW JIMHUM TpeyrojbHHKa,
YTBEPKICHHE O TOYKE I[IEPECeYeHUs] MEIMaH TPEYroJIbHUKA, a TaKKe JBa YTBEPKICHUSA O
IIPONOPLMOHAIIBHBIX OTPE3Kax B MPSAMOYIOJbHOM TPEyrojbHHUKE. /[aeTcs mpencraBiieHME O METOIE
no/1o0us B 3a/1a4ax Ha MOCTPOEHHUE.

B 3axiroueHue TeMbl BBOJATCS 3JIEMEHTHl TPUTOHOMETPUU — CHUHYC, KOCHMHYC M TaHIEHC
OCTPOTO yTJia IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA.

Oxpy>kHOCTb (16 "acoB)

B3anMHoe pacnionokeHue npsaMon u oKpykHocTu. KacarenpHas K OKpy»KHOCTH, €€ CBOWCTBO U
npusHak. [lenTpanbHble 1 BMcaHHbIE YIUIbl. YeThIpe 3aMedaTeibHble TOUKU TPEeyTrobHYKa. BrincanHas
Y ONMCAHHAas OKPYKHOCTH.

OcHoOBHasl 11eJ1b — PacIIUPUTh CBEACHUS 00 OKPYKHOCTH, IOJIyYE€HHbIE yYaIllUMUCS B 7 KJ1acce;
U3Y4YUTh HOBBIE (DAaKThI, CBSI3aHHBIE C OKPYXHOCTBIO; IMO3HAKOMUTbH YYAlllUXCS C YEThIPbMS
3aMey4aTesIbHbIMU TOUYKaMU TPEYTrOJbHUKA.

B nanHOM TemMe BBOAMTCS MHOI'O HOBBIX IOHATUH M PACCMATPUBACTCS MHOIO YTBEPKICHUU,
CBSI3aHHBIX C OKPY>KHOCTBIO. J{J1s1 X YCBOEHUS clieAyeT YAeIUTh O0IbII0e BHUMAHUE PELICHUIO 3a/ay.

VYTBep:KIEHHS O TOUKE NepeceueHus] OUCCEKTPUC TPEYTOJIbHUKA M TOUKE TIepeCeUeHHs

CEPEIMHHBIX NEPHEHANKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJATCS KaK CIEACTBUS W3
TEOpPEM O CBOMCTBAX OMCCEKTPUCHI yIIIa M CEPEIUHHOTO MEPIEeHANKYIsIpa K 0Tpe3Ky. Teopema o Touke

MEpPEeceYeHHs] BBICOT TPEYroJbHUKA (MM HX HNPOAODKEHUN) JOKa3bIBAaeTCSI C IOMOIIBIO
YTBEPKICHUSI O TOUKE IIEPECEUCHUS] CEPEIUHHBIX IIEPIIEHUKYIISPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BIMCAHHOM B TPEYTOJbHUK U OMMCAHHOW OKOJIO HETO,
paccMaTpuBarOTCA CBOMCTBO CTOPOH ONMCAHHOI'O YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOIO
YeThIPEXyTOJIbHUKA.



[ToBTOpenue. Pemenue 3anay (5 yacoB)
OcHoBHas uenb. [loBTopuTh, 3aKpenuTh U 06001MTH OCHOBHBIE 3YH, nonydenHsle B 8 Kiacce.

9 knace

Bextopsl. Metoa koopauHat (22 gaca)

[Tonstue BekTOpa. PaBeHcTBO BekTOpoB. CiOXEHHE M BBIUUTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha 4ncio. PaznoxkeHnue BEKTOpa 10 ABYM HEKOJIIMHEAPHBIM BekTopaMm. KoopauHaTs! BekTopa.

[Ipocreiimne 3amaun B KOOpAMHATaX. YPaBHEHHsI OKPYXKHOCTHM M IpsMou. IIpumenenue
BEKTOPOB U KOOPAMHAT IIPU PEIIECHUU 3a/au.

OcHOBHasi 1Lelb — HAyYUTh YYalllUXCS BBINOJHATh JAEWCTBUA HaJ BEKTOpaMH Kak
HalpaBJIEHHBIMU OTPE3KaMH, YTO BaXXHO JJIi NPUMEHEHHs BEKTOPOB B (DM3UKE; MO3HAKOMUTH C
HCIIOJIb30BaHUEM BEKTOPOB U METO/Aa KOOPJAMHAT MPU PELICHUH F€OMETPUUECKHX 3a/1au.

BexTop onpezensercs Kak HallpaBJIEHHBIN OTPE30K U IEUCTBUS HAJl BEKTOPAMHU BBOJATCS Tak,
KaK 3TO IpUHATO B pusuke, T. E. kak aeiicTBUs ¢ HampaBiIeHHbIMU OTpe3kaMu. OCHOBHOE BHUMaHUE
JOJDKHO OBITh Y/IEJE€HO BBIPAOOTKE YMEHMH BBINOJHATH ONEpalMy HajJ BEKTOpaMH (CKJIaJbIBaTh
BEKTOPHI 110 MpaBUjaM TPEYrojbHUKA U MapajijiesiorpaMmma, CTPOUTh BEKTOP, PaBHBIM pa3HOCTU JABYX
JTAHHBIX BEKTOPOB, a TAKXKe BEKTOP, PaBHBIM MPOM3BEACHUIO JaHHOTO BEKTOpA HA JAHHOE YHCJIO).

Ha npumepax mokasbiBaercs, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PELIEHUI0 T€OMETPUUECKIX
3agad. JlemoHcTpupyercs 3pGEeKTUBHOCTh MPUMEHEHHs (GOpMyIT A1 KOOPJMHAT CepeiuHbl OTPE3Ka,
pacCTOsiHUSA MEXIY JBYMS TOYKaMH, YpPaBHEHUH OKPYKHOCTHU M TPSAMOH B KOHKPETHBIX
reOMETPUUECKUX 3a/1a4ax, TEM CaMbIM JIaeTcs MpeICTaBlIeHHe 00 N3y4eHUN T'eOMETPUIECKUX Uryp
MOMOIIbIO METOJIOB aJIreOpshl.

CooTHomIEHNsT MEXAy CTOPOHAMHM M yIJlaMu TpeyrosibHMKa. CKaJaspHOE NpOU3BEJECHUE
BEeKTOPOB (12 vacoB)

CuHyc, KOCUHYC U TaHT€HC yIuia. TeopemMbl CHHYCOB U KOCUHYCOB. PellieHne TpeyrojbHUKOB.

CkasnsipHO€ IPOU3BE/IEHNE BEKTOPOB U €r0 IPUMEHEHNE B T€OMETPUUECKHX 3aJauax.

OcHOBHasl LieJIb — Pa3BUTh YMEHHUE yYallUXCsl IPUMEHATh TPUTOHOMETPUUECKUI anmapar Inpu
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

Cunyc um xocunyc mroboro yria ot 0° go 180° BBomATCS € TMOMOIIBIO EIWHUYHON
MOJIyOKPY>KHOCTH, JOKa3bIBaIOTCSI TEOPEMbI CUHYCOB U KOCHHYCOB M BBIBOJUTCS €Ille OJiHa GopMmyJiia
IUIOIAAN TPEYrojbHUKA (TIOJIOBMHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC YIJla MEXIy HUMH). DTOT
anmnapat IpUMEHSETCS K PELIEHUIO TPEyTOJIbHUKOB.

CkasnsipHoe pou3BeieHIe BEKTOPOB BBOAUTCS Kak B (pru3uKe (MpoU3BeICHHUE IJIMH BEKTOPOB HA
KOCHMHYC yTja MexJay HuMH). PaccMaTpuBaroTCsi CBOMCTBA CKaJIIPHOTO IPOU3BEIACHUS U €ro
IIPUMEHEHNUE IIPU PEILIEHUU T€OMETPUUYECKUX 3a1ay.

OcHOBHOE BHHUMAaHHUE CIIEYeT YAEIUTh BBIPAOOTKE IPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUUYECKOTO anrapaTa pu peleHUH FT€OMETPUUECKUX 3a1a4.

JlyivHa OKpY>KHOCTH U IJI01aab Kpyra (12 yacoB)

[IpaBuibHbIE ~ MHOrOyrojabHUKM.  OKpYKHOCTH,  ONMCAaHHAas  OKOJO  IPaBUJIBHOIO
MHOTOYroJbHMKa M BHOUCaHHas B Hero. llocTpoeHue mpaBUIIbHBIX MHOTOYTIOJIbHUKOB. JljinHA
okpyxHocTtu [nomane xpyra.

OcHOBHasl 11eJ1b — pPacIIMPUTh 3HAHUE YYaLIUXCSd O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS
JUIMHBI OKPY>KHOCTH U IUIOIIAJIU Kpyra v (pOpMyJIbl Ui UX BHIYMCICHUS.

B Hauane Tembl naercsi ONpelesIeHHE MPAaBUIBHOIO MHOIOYTOJIbHHMKA, U PacCMaTpUBAIOTCS
TE€OpeMbl 00 OKPYKHOCTSIX, ONMCAHUE OKOJIO MPaBUIBHOTO MHOTOYTOJIbHUKA U BIMCAaHHOM B Hero. C
MIOMOIIbIO ONIMCAHHON OKPY)KHOCTHU PEIIAOTCS 33Ja4M O MOCTPOEHUH IIPABWIIBHOTO IECTUYTOJIbHUKA
U IIPAaBUJILHOTO 21I-YTOJIbHUKA, €CIIU JIaH MPABUIbHBIH M-yTOJIbHHUK.

@DopMyJIbl, BEIPAKAIOLIUE CTOPOHY MPABUIBHOTO MHOTOYTOJIBHUK M paJuyC BIIMCAHHOM B HETO
OKPYXHOCTH 4epe3 paJuyc ONMUCAHHOW OKPY>KHOCTH, HUCIOJIb3YIOTCS MPU BbIBOAE (OPMYI JTMHBI
OKpPY’HOCTH U IUIOLIa[M Kpyra. BeiBoa onupaeTcss Ha HHTYUTUBHOE IIPEJICTABICHUE O MpENAEe: pU
HEOTPAHUYEHHOM YBEJIMYEHUU 4YHC]a CTOPOH TNPaBUIBHOTO MHOTOYTrOJbHHKA, BIMCAHHOTO B
OKpPYHOCTb, €r0 IEPUMETP CTPEMUTCA K JUIMHE 3TOM OKPYKHOCTH, a IUIOLIa/lb — K IUIOIAAN Kpyra,
OTPaHUYEHHOTO OKPYKHOCTBIO.



JBmxenus (124acoB)

OTtobpaxkenue miockoctu Ha ceds. [lonsTue nBuxenus. OceBast U LIEHTPaJIbHAs CUMMETPUU.
[TapamnensHbiii nepenoc. IloBopor. HanoxxeHus U JBUKEHHUS.

OcHOBHasl Liedb — I03HAKOMUTh YYalllUXCsl C IMOHSTHE: JBUKEHHS U €ro CBOMCTBaMH, C
OCHOBHBIMM BHUJAaMHM JABW)KCHHH, C B3aUMOOTHOLIEHUSMHU HAJOXEHUM W JBWXKEHWH. J[BHkeHue
IUIOCKOCTH BBOJUTCSI KaK OTOOpa)K€HUE IUIOCKOCTH Ha cels, COXpaHSIOLIEe PACCTOSTHUE MEXAY
toukamu. [Ipu paccMoTpeHun BUOB ABM)KEHUI OCHOBHOE BHUMAHUE yIEISIETCS IOCTPOCHUIO 00pa3oB
TOYEK, IPSMbIX, OTPE3KOB, TPEYTrOJILHUKOB MIPU OCEBOW U LIEHTPAJIIbHON CUMMETpPHUSIX, MapalieIbHOM
nepeHoce, noBopoT. Ha 3 pekTHhIX npuMepax MOKa3bIBaeTCs NPUMEHEHUE JBIKEHUM NpU peleHUH
reOMETPUUECKHX 3a7au.

ITonsTHE HANOXEHUS OTHOCUTCA B JAaHHOM KypCE K YHCIIy OCHOBHBIX NOHATHH. JloKa3bIBaeTcs,
YTO TOHATUS HAJIOKEHUS M JBUKCHHS SBIISIOTCS SKBHBAJIEHTHBIMU: JII000O€ HAJIOKEHUE SBIIAETCS
JIBIDKEHUEM IUIOCKOCTH M 00paTHO. M3yueHue noka3arenbcTBa HE SIBIsETE 00s3aTENbHBIM, OJHAKO
CJIeTyeT PaCCMOTPETh CBSI3b MOHATUIN HAJIOXKEHUS U IBHIKEHUS.

[ToBTopenue. Pemenue 3anau. [Togroroeka k OI'D (12 yacoB)

OcHoBHas nenb. [loBroputh, 3akpenuts U 0000mKUTh, OcHOBHBIE 3YH 3a OCHOBHYIO IIKOINY.
[ToaroroButs yuamuxcs k ycnemsou caaue OI'O.

TemaTn4yeckoe manupoBanue ydyeOHoro npeamera «Maremaruka» (I'eomerpusi) cocraBiieHO ¢
yuyeToMm padoyeil MporpaMMbl BOCIIUTAHHUS

Ne |Ha3panue Kou- Xapakrepucruka OCHOBHBIX BU/I0B yueOHOM

N/l [TeMbl BO nesiTeIbHOCTH
(pa3nesa) 4acoB

7 Kaacc

1 Hauanbnbie 11 [Ipocreiime reomeTpuueckue (UTYpHI: TpsMas, TOYKA,
rE€OMETPHUUECK OTpe30K, Jy4, yroji. lloHsiTHe paBeHCTBa TeOMETpUYECKHX (uryp.
ue CBEICHUS CpaBHEHHE OTPE3KOB U yrioB. M3MepeHune oTpe3KoB, AJIMHA OTPE3Ka.

M3mepenue yrios, rpagycHas Mepa yria. CMeXHbIE U BEPTUKAIbHbBIE
YIJIBI, ©X CBOWCTBA.

[leprienuKyIsIpHBIC MIPSIMBIE.

OCHOBHass LEeIb — CUCTEMAaTU3UPOBATH 3HAHUS YYalUXCS O
MPOCTEHIINX TEOMETPHUYECKUX (UTypaX M UX CBOWMCTBAX; BBECTH
MOHSTHE PAaBEHCTBA UTYD.
B nanHOll Teme BBOJASTCS OCHOBHBIE T€OMETPUUECKHE TOHATHUS U
CBOMCTBA NMPOCTEUIINX F€OMETPUUECKUX GUTYP Ha OCHOBE HAIJISTHBIX
MpPEACTABICHUN Yy4aluxcs IyTeM OOOOIIEHUSI OYEBHIHBIX WU
M3BECTHBIX U3 Kypca MaTeMaTUKH |—6 KJIacCOB IE€OMETPUYECKHX
(dakroB. lloHATHE akcHMOMBI Ha HAYallbHOM JTane OOyYCeHHS HE
BBOJUTCS, U CaMH AaKCHOMbI He (OPMYIHUPYIOTCSI B SIBHOM BHJE.
Heo0xo1uMbIe UCXOAHBIE TTOOXKEHHSI, HA OCHOBE KOTOPBIX U3y4atoTCs
CBOMCTBa TeOMETpUYECKUX (UTYp, TPHUBOJATCS B ONUCATEIBHOH
dopme. [IpuHIMNMATBEHBIM MOMEHTOM JaHHOW  TEMBI SBIISETCS]
BBEJICHUE TIOHSATUS PAaBEHCTBA TEOMETPUUYECKUX (HUTYyp HA OCHOBE
HaIJISITHOTO MOHATHS HaoKeHUs. OnpeneeHHOe BHUMAHKUE JT0JKHO
YACJSITHCS MPAKTUYECKUM MPUIIOKEHUSIM T€OMETPUUECKUX TOHITHH.

2 TpeyronpHuku |18 Tpeyronpuuk.  I[Ipu3Haku  paBeHCTBAa  TPEYTrOJbHUKOB.
[lepnenaukynsp K mnpsaMmoi. Menuanbl, OUCCEKTPUCHI U BBICOTHI
TpeyroabHUKa. PaBHOOEOPEHHBIN TPEYrolbHUK M €ro CBOMCTBA.
3ajaur Ha TOCTPOEHUE C TTIOMOIIBIO [IUPKYJIS U TUHEHKH.

OcHOBHasl 1Ie7lb — BBECTH TOHATHE TEOPEMBI; BHIPAOOTaTh YMEHHE
JTOKA3bIBaTh PABEHCTBO TPEYrOJHHUKOB C TIOMOIIBIO HM3YyYEHHBIX|
MIPU3HAKOB; BBECTH HOBBIM KJ1accC 3a7a4 — Ha OCTPOEHUE C IIOMOUIBIO




LUPKYJIA U JINHEUKH.

[Ipu3HaKu paBeHCTBA TPEYTOJBHHUKOB SIBJISIIOTCS OCHOBHBIM pabOunM
arnmapaToM BCEro Kypca reoMeTpuu. Jloka3aTenbCTBO OOMBINEH YacTy|
TEOpEM Kypca M TaKKe PEIIEHWEe MHOTHX 3aJad IMPOBOJUTCS IIO0
CIIeyIOIIel CXeMe: TOUCK PaBHBIX TPEYTOIHHIUKOB — O0OOCHOBAHHE HX
pPaBEHCTBAa C TMOMOIIBK) KaKOro-TO TMpHU3HAKa —  CJIEICTBHS,
BBITEKAIOIIUE U3 PABEHCTBA TPEYTOJIbHUKOB.

[IpuMeHeHne TPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB IPU PEIICHUH
3a7a4 1aeT BO3MOXHOCTB ITOCTEIIEHHO HAKATUIMBATD OITBIT IIPOBEACHUS]
NTOKA3aTEIbHBIX pacCcykaeHnil. Ha HayanpbHOM »3Tamne W3ydyeHus W
MPUMEHEHUs MPU3HAKOB PABEHCTBA TPEYTOJHLHUKOB II€JIeCO00Pa3HO
WCIIOJIb30BATh 33J1a4M C TOTOBBIMU YEPTEKAMHU.

3 [TapannenbHel
€ MpsIMbIe

[Ipu3Haku mapamienbHOCTH NPAMbBIX. AKCHOMa MapaJljieIbHbIX
npsMbiX. CBOMCTBA MapalIeIbHBIX MPSMBIX.
OcHOBHas 11€J1b — BBECTU OJITHO U3 BAKHEUIIMX MOHATUNA — TMOHSATHE
MapajuleNbHBIX NPSMBIX; AaTh MEPBOE MPEACTaBICHUE 00 aKCMOMax U
AKCOMAaTUYEeCKOM  METOJI€ B  TE€OMETPUHU; BBECTH  AKCHOMY)
MapajuIeNbHBIX IPSIMBbIX.
[Ipu3HaKy U CBOMCTBA MapauIeNIbHBIX MPSAMBIX, CBSI3aHHbBIE C YIJIAMH,
00pa30BaHHBIMU IMPH MEPECEUCHUN JIBYX MPSAMBIX CeKyllell (HakpecT
nmexamuMu,  OJHOCTOPOHHHUMH,  COOTBETCTBEHHBIMH),  IIHUPOKO
VCIIONIB3YIOTCS B JlajibHEHIIEM MpU HM3YyUYEHUH YEeThIPEXYTOJIbHUKOB,
MOMOOHBIX TPEYTOJILHUKOB, TIPU PEIICHUH 3a7a4, a TakKe B Kypce
CTEepEOMETPHH.

4 CoOTHOIICHUSA
MEXTY
CTOPOHAMH U
yriamMu
TPEYroJbHUKA
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CyMmMma yrioB TpeyrojibHuKa. COOTHOIIEHHE MEXTY CTOPOHAMH]
yIJIlaMU TPEYTOJIbHUKA.
HepaBeHcTBO TpeyrosibHUKA. [IpsSAMOYrojibHblE TpPEYrOJIbBHUKH, HX
CBOMCTBA U IPU3HAKU PABEHCTBA.
PaccrosiHre OT TOUKM 10 IpsAMOiL. PaccTosiHue Mex 1y napasuiesIbHbIMA
psiMbIMU. [IocTpoeHue TpeyrobHUKA 110 TPEM 3JIEMEHTAM.
OCHOBHasl 1I€JIb — pAacCMOTPETb HOBBIE HMHTEPECHBIE U BaXKHbBIC
CBOMCTBA TPEYTOJbHUKOB.
B naHHOI TeMe 10Ka3bIBaeTCs OJIHA U3 BAKHEUIIUX TEOPEM I'€OMETPUH
— TeopemMa O CyMME YIJIOB TpeyronbHHkKa. OHa I03BOJSET OaTh
KJIACCU(UKAIIUIO TPEYTOIHLHUKOB TI0 yTiIaM
(OCTpOYTOJIBHBIN, NPAMOYTOJIbHBIM, TYHNOYTOJIbHBIH), a  TaKXe
YCTAHOBUTb ~ HEKOTOpbIE  CBOIICTBAa U  IPU3HAKU  PABEHCTBA|
[IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[loHsTHE pacCTOSIHUS MEX]y NapauIeIbHbIMU NPSMBIMU BBOAUTCS HA|
OCHOBE JI0Ka3aHHOMI
[IPEIBAPUTEILHO TEOPEMBI O TOM, YTO BCE TOUKM KaXKIOW M3 JBYX
MapaJUIeJIbHBIX INPSAMBIX PABHOYAAJIEHBI OT JAPYrod HpsIMOW. ITO
MOHATHE UTPAcT BaXXHYIO POJIb, B YACTHOCTU MCIIOJIB3YETCA B 3a/adax
Ha IIOCTPOECHUE.
[ Ipu pemennu 3a1a4 Ha IOCTPOEHKE B 7 KJ1acce CIEAYET OrPaHUYUTHCS
TOJILKO BBITTOJTHEHWEM M OMHCAHUEM ITOCTPOCHUSI UICKOMOM (purypsl. B
OTHEJBHBIX  CIy4YasX MOXKHO TIIPOBECTH yCTHO aHaIU3 Y|
NTOKA3aTeNIbCTBO, a AJIEMEHTBI UCCIEA0BAHUS JOJIKHBI IIPUCYTCTBOBATH
UIMILb TOTJA, KOI/Ia ’TO OTOBOPEHO YCIOBUEM 3aJa4H.

S5 [ToBTOpEHME.
Pemenne
3a71a4

OcHoBHas 11e71b. [I0BTOpUTH, 3aKpenuTh 1 0000muTs OcHOBHBIE 3YH,
MOJy4YeHHBIE B 7 Kilacce

HUTOI'O 68 yacos




8 Ki1ace

1 YeTpIpexyroJib
HUKHU

MHOrOyrOJabHUK, BBINYKJIbII MHOTOYTOJIBHUK, YE€ThIPEXYTOJbHUK.
IlapamienorpamMM, €ro CBOWCTBA W Ipu3Haku. Tpamenus.
[IpsiMoyTonpHUK, pOMO, KBasIpaT, UX cBocTBa. OceBas ¥ ICHTpaIbHas

CUMMETPHHU.
OcHOBHast  Lenb —  M3Y4uTh  HauOojiee  BaXKHbIE  BHJIbI
YEeTHIPEXYTrOJbHIUKOB — TMapajulejorpamMmm, IMpsIMOYTOJIbHHUK, POMO,

KBaJpaT, Tpaleuuio; aTh MpeAcTaBlieHne o (urypax, o0iagaronmx
0CEBOM WJIN LIEHTPAJIbBHOW CUMMETPUEH.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JaHHOW TEMbl U PEIICHUS
MHOTMX 3aJa4 MPOBOJAATCS C TOMOIIbI0O MPHU3HAKOB PaBEHCTBA|
TPEYTrOJIbHUKOB, IO3TOMY IMOJIE3HO UX MTOBTOPHUTH B HA4Yaje U3y4CHHUS]
TEMBI.

OceBasi U LIEHTpaJbHAsi CHMMETPUU BBOJATCS HE KaK MPeoOpa3oBaHUE
MIOCKOCTH, a KaK CBOMCTBA IeOMETPUYECKHX (UTYp, B YACTHOCTH
YETBIPEXYTOJIbHUKOB. PaccMOTpeHre 3THUX TOHATHM KaK IBUKCHHI
MJIOCKOCTH COCTOUTCS B 9 Kjiacce.

2 [Tmomane

[loHaTne mnuom@amm MHOroyrojbHuka. [liomanu npsMoyrojpHUKa,
mapajiesiorpaMMa, TpeyroyibHuKa, Tpaneuuu. Teopema [Tudaropa.
OcHOBHasl 1IeJIb — PACIIUPUTh U YINIyOUTh IOJY4YEHHblE B 5—6
Kjlaccax MPEeACTaBICHUS YYalIUXcsi 00 M3MEPEHHWH W BBIYHCICHUHY]
rlomaaen; BbeIBeCTH  (OpMyJsbl  IUIOMAAEH  MPSIMOYTOJIbHUKA,
napajuiesiorpaMMa, TpPEyrojbHUKA, TpalelMy; [0Ka3aTb OJHY W3
rJIaBHBIX TeopeM reomeTpun —rteopemy lludaropa.
BreiBog (opMyn Ui BBIYMCIICHHUS IUIOINAACH MPSIMOYTOJbHHKA,
napajiesiorpaMMa, TPEeyrojbHUKa, TPalellud OCHOBBIBAETCS Ha JBYX|
OCHOBHBIX CBOMCTBax Hnoma):[eﬁ, KOTOPLIC IMMPUHHUMAIOTCA UCXOOS U3
HarJIsIHBIX NIPEJICTaBICHUH, a Takke Ha (opMyJie IIIOIAaN KBaipara,
000CHOBAaHNE KOTOPOH HE SIBIISICTCS 00S3aTEIBHBIM JUIS yUAIIUXCSL.
HeTpaauumoHHOW ISl IIKOJBHOTO Kypca SBJISIETCS Teopema 00
OTHOIIICHUU HJIOH.I&I[Gﬁ TPCYTOJIbHUKOB, UMCIOIIUX IMO0 PABHOMY YTIIY.
OHa mno3BOJIAET B JajlbHEHMIIEM JaTh HPOCTOE JI0KA3aTENIbCTBO
[IPU3HAKOB I0J00Us TpEyroJabHUKOB. B 3TOM cocrour omHO U3
[PEUMYIIECTB, OOYCIOBICHHbIX PpPaHHUM BBEJICHHEM IOHATHS]
[IOLIA/IH.
JlokazaresnbcTBO TeopeMbl Iludaropa ocHOBBIBaeTcs Ha CBOMCTBAX]
ruiomaael u popmymax i IUIOMAACH KBaapara U MpsSMOYTOJIbHUKA.
OKa3blBaeTCsl TaKXke Teopema, oopartHas Treopeme [Tugaropa.

3 I[TogoOubIE
TPEYrOJIbHUKN

[TomoOHble TpeyronbHUKH. [Ipu3HaKM TOAOOHMS TPEYTrOJBHUKOB.
[TpumMeHeHne MOAO00Ms K JOKA3aTelIbCTBY TEOPEM M PEIICHUIO 33/1ad.
CuHyC, KOCHMHYC H TaHT€HC OCTpOro yria MpsSMOYTOJIbHOIO
TPEyTrOoJbHUKA.

OcHOBHasi 1Lielb — BBECTH IOHATHE TNOAOOHBIX TPEYrOJbHHUKOB;
[PACCMOTPEThL MPU3HAKU HOI[06I/I$[ TPCYIrOJbHUKOB U UX IMPUMCHCHUS,
ClleNIaTh TEPBbIH IIar B OCBOCHUH YYalIUMUCS TPUTOHOMETPUIECKOTO
armapaTa reOMETpUH.

OmnpeneneHue MONOOHBIX TPEYTOJBHUKOB JAaeTCsi HE Ha OCHOBE
npeoOpa3oBaHusg  MojxoOMsd, a 4Yepe3 paBEeHCTBO  YIJIOB U
MPOMOPIIMOHATBHOCTS CXOJCTBEHHBIX CTOPOH.

[lpu3Haku noOA00US TPEYrOJbHUKOB JI0Ka3bIBAIOTCA C IOMOIIBIO
TeopeMbl 00 OTHOIICHHWHU IUIOIIAACH TPEYrONBHUKOB, UMEIOLINX 10
[paBHOMY yTIIy.

Ha ocHoBe IIPHU3HAKOB HOI[O6I/I$I JA0Ka3bIBACTCs TCOpEMaA O cpeL[Heﬁ




VIMHUW TPCYT'OJIbHHUKA, YTBCPKIACHUC O TOUYKC ICPECCCUCHHA MCAHAH
TPEYTrOJbHUKA, a TaKXC JBa YTBCPXKACHHUA O MPONOPHHOHAIBHBIX
OTPC3Kax B NPAMOYTOJBHOM TPCYTOJIbHUKE. I[aeTCH IpEACTABJICHUC O
METOIEC HO)I06I/ISI B 3aJla4ax Ha IMOCTPOCHUC.
B 3akiroueHne TeMEbI BBOJATCA 3JICMCHTBI TPUTOHOMETPUN — CHUHYC,
KOCHMHYC M TAHT'CHC OCTPOro yrja npsAMOyTroJbHOro TpCyrojJbHHUKaA.

OKpyX HOCTb

B3auMHoe pacrnonioxkeHue npsMod U OkKpykHOCTH. KacarenbHast K|
OKPY>KHOCTH, €€ CBOWCTBO W MpH3HAK. [leHTpanbHbIe M BOMCAHHBIE
yriibl. YeTslpe 3amevaTenbHble TOYKM TPEYTOJbHHUKA. BrnucaHHas o
OMMCaHHAasi OKPYKHOCTH.
OcCHOBHasI 11eJTb — PACHIUPUTH CBEACHHS 00 OKPYKHOCTH, IOTyUEHHBIE
yJamuMmucs B 7 Kjacce; W3YYUTh HOBBIE (DaKThl, CBS3aHHBIC C
OKPY>KHOCTBIO; [IO3HAKOMUTD YUAIIUXCS C YETBIPbMS 3aMeYaTEIbHBIMU
TOYKAMU TPEYTOJIbHUKA.
B 1aHHOW TeMe BBOAUTCA MHOT'O HOBBIX IOHSATHIM U PACCMATPHUBAETCS]
MHOTO YTBEPKIEHUM, CBA3AHHBIX C OKPYXHOCTBHIO. JIJisi X ycBOEHUs
CJIEyeT yIeIUTh OOJIbIIIOC BHUMAHUE PEIICHUIO 3a7ad.
YTBEpXKACHUS O TOYKE TEPECEUCHHs] OWMCCEKTPUC TPEYTOJbHUKA H
TOYKE I[IEPECEUCHUSI CEPEAUHHBIX MEPIECHANKYISIPOB K CTOPOHAM|
TPEYTroJIbHUKA BBIBOJSTCS KaK CIIEICTBUSA U3 TEOPEM O CBOMCTBAX|
OMCCEKTPUCHI yTIa M CEPEAMHHOTO TMEPICHIUKYISpa K OTPE3KY.
TeopemMa 0 TOYke TmepeceYeHUs] BBICOT TPEYTroJbHUKA (WM HX
MPOJIOJKEHU) JTOKA3bIBAETCSI C IMOMOIIBIO YTBEPKIECHUS O TOYKE
[EepEeCeUCHUS] CEPEMHHBIX MEPIICHINKYISPOB.
Hapsimy ¢ Teopemamu 00 OKPY>KHOCTSIX, BIIMCAHHOW B TPEYTOJBHHUK U
OMMCAHHOW OKOJIO HEro, paccMaTpUBAIOTCA CBOWCTBO CTOPOH
ONMCAHHOTO YETBIPEXYrOJIbHUKA M CBOWCTBO YIJIOB BIIMCAHHOTIO
YETBIPEXYTrOJIbHUKA.

IToBTOpEHME.
Pewenne
3a1a4

OcnoBHas 11e7b. [I0BTOpUTH, 3aKpenuTh U 0000mUTs OcHOBHBIE 3YH,
[IOJIy4EHHBIE B § KJ1acce.
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9 Kjaacc

1

Bexkropsl.
Meton
KOOpJIMHAT
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IlonstTue Bexropa. PaBeHCTBO BekTOpoB. CIIOKEHHE U BBIYMTAHUE
BEKTOPOB. YMHOXKE€HHE BEKTOpAa Ha 4HCIIO. Pa3nokeHue BEKTOpa IO
NIByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
[Ipocreiimve 3amauv B KOOpAWHATaX. YPaBHEHUS OKPYXKHOCTH M|
rpsiMoit. [IpuMeHeHne BEKTOPOB ¥ KOOPAUHAT IIPU PEILICHUM 3aad.
OCHOBHas 1€JIb — HAYYUTh YYAIIUXCS BBINOJHATH JEUCTBUS HAa[|
BEKTOPAaMM KaK HalpaBICHHBIMU OTPE3KaMH, 4YTO BaXXHO JJif
MPUMEHEHUS BEKTOPOB B (PU3MKE; MO3HAKOMUTH C HCIIOJIb30BAHHEM
BEKTOPOB U METOJa KOOPAMHAT IPU PEILIEHUU T€OMETPUUECKUX 3a1a4.
Bektop ompeznenseTcs Kak HalpaBJICHHBIA OTPE30K U JIEUCTBUS Hal
BEKTOpaMH BBOJSTCS TaK, Kak 3TO NpUHATO B Qusuke, T. E. kak|
NECTBYSI C HAIIPaBJIEHHBIMU OTpe3KaMu. OCHOBHOE BHUMAHHUE JTOJIKHO
ObITh yJENeHO BbIPAaOOTKE YMEHHM BBINOJIHATH ONEpalldd Ha/|
BEKTOpaMM (CKJIa[bIBaTh BEKTOPBHI MO IpaBWJIaM TPEYrOJbHUKA H
rapajuieJorpaMma, CTpOUTh BEKTOP, PABHBIN PA3HOCTH JBYX JIaHHBIX|
BEKTOPOB, a TAK)K€ BEKTOP, PaBHbII NPOU3BEACHUIO JTAHHOTO BEKTOPA|
Ha JIaHHOE YHUCIIO).

Ha mpumepax mokasblBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCH K|
[PEIICHUI0 TeOMETPUUECKHX 3a/1ad. [lemoncTpupyetcs 3QpGeKTUBHOCTD

npuMeHeHHs pOpPMYII JUTsl KOOPIMHAT CEPEIMHbBI OTPE3KA, PACCTOSHUS]




MEXIy JBYMs TOYKaMH, YPaBHEHHH OKPYXHOCTH H TIPSIMOW B
KOHKPETHBIX TCOMETPHUICCKUX 3agadax, TEM CaMbIM acTCHl|
MpeCcTaBiIeHHe 00 M3YYCHHH Te€OMETPHYECKUX (UTYP C IMOMOIIBIO
METO/IOB aJreOpHI.

CooTHOIICHHS
MEXKTY
CTOpOHAMU U
yTJIaMH
TpEYTroJIbHUKA.
CxanspHoe
[POU3BEICHUE
BEKTOPOB

CrHyC, KOCHHYC U TaHIeHC yria. TeopeMbl CUHYCOB U KOCHHYCOB.
Pemienue TpeyroabHUKOB.

CkajsipHO€ NPOU3BEJEHUE BEKTOPOB U €ro0 INPUMEHEHHE B
reOMETPUUYECKUX 3a/1a4ax.

OcHOBHasi Lelb — pa3BUTh YMEHHME YyYalIUXCi IPHUMEHATH
TPUTOHOMETPUUECKU anmnapat Ipy PelIeHuH TeOMEeTPUIYECKUX 3a1ad.
Cunyc u Kocunyc Jro6oro yria ot 0° qo 180° BBOASTCS ¢ MOMOIIBIO
€AMHUYHOU TOJYOKPYHOCTH, J0Ka3bIBAIOTCS TEOPEMBI CHHYCOB U
KOCHHYCOB M BBIBOJIUTCS €lle 0/1Ha (OopMyIIa IUIOMIAN TPEYTOIbHHKA|
(MoI0BMHA MPOU3BEICHHSI ABYX CTOPOH HA CHHYC YIJIa MEXIY HUMH).
JTOT anmnapar IpUMEHSETCS K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ TPOU3BEACHHE BEKTOPOB BBOAMTCA Kak B (U3UKE
(mpou3BelieHUE [JIMH BEKTOPOB HAa KOCHUHYC yrIjia MEXIy HHUMH).
PaccmarpuBaroTcsi CBOWCTBAa CKAJISIPHOTO TIPOM3BEACHUS U €r0
MIPUMEHEHNE IPU PELIEHUN T€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHUMaHUE CJIEIyeT YACIUTh BEIPA0OTKE MPOYHBIX HABBIKOB
B IPUMEHEHUU TPUTOHOMETPUYECKOIO amnmapara I[pu PpELIeHUH
reoMeTpUUYECKUX 3a1au.

J{nuna
OKPYKHOCTH U
MJI01LAb KpyTa
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[IpaBuiibHbIE MHOTOYrOJdbHUKU. OKpYKHOCTH, OINMCAHHAsl OKOJIO
[IPABWJIBHOTO MHOTOYT'OJIBHMKAa M BIMcaHHas B Hero. IloctpoecHue
[IPaBUJILHBIX MHOIOYTOJBbHUKOB. [[nrHa okpyxHoctH [1nomans kpyra.
OCHOBHasI LIEJIb — PACIIUPUTH 3HAHUE YYAUIUXCS O MHOTOYTOJIBHAKAX;
[PACCMOTPETh IOHATUS JUIMHBI OKPY>KHOCTH M ILIOIIAAUA Kpyra W
(opMyJIbI 17151 UX BBIYUCIICHUS.

B Hauazne TeMmsl gacTcs ONpeAcIIeHUE NIPAaBUIBHOIO MHOTIOYTOJIbHUKA,
W paccMaTpUBAIOTCS TEOPEMBbI 00 OKPY)KHOCTSX, OINHCAHHUE OKOJIO
[IPaBWJIBHOTO MHOIOYTOJIbHMKA U BIMCAaHHOW B Hero. C IMOMOIIBIO
ONMCAaHHOM  OKPYXXKHOCTM pEHIAlOTCs 3aJadyd O IIOCTPOCHUY|
MIPABWJIBHOTO IIECTUYTOJIbHUKA W IPABWIBHOIO 2I1-yTOJIbHUKA, €CIIH
NlaH NIPaBUIbHBIN I1-yTOJIbHUK.

DOopMyIIbl, BBIPAKAIOIIKAE CTOPOHY IMPAaBUIBHOIO MHOTOYTOJIBHUK Y|
paiuyC BIMCAaHHONW B HETO OKPY)KHOCTH 4€pe3 paguyC ONMCAHHOM|
OKPY>KHOCTH, UCTIOJIb3YIOTCS IPU BBIBOJIE (DOPMYJT JUIMHBI OKPYKHOCTH
Y IUIOILAU Kpyra. BeIBox onnpaeTcs Ha MHTYUTUBHOE IIPEICTaBICHHE
0 Ipejene: MpPU HEOIPAHWYECHHOM YBEIMYECHUM YHCIA CTOPOH|
[IPABWJIBHOTO MHOTOYT'OJIbHUKA, BIIMCAHHOIO B OKPYXHOCTB, €r0
[IEPUMETP CTPEMUTCS K JJIMHE JTOM OKPYKHOCTH, a IUIOIIAAb — K
IJI0OLIA/IA KPYTra, OTPaHUYEHHOT'O OKPY>KHOCTBIO

JIBH>KEHUSA

OTtobpaxxenue 1miockoctu Ha ceOs. [lonsrue nBmxenus. OceBas U
LHeHTpasbHas cuMmeTpud. llapamnensHenii  nepenoc. Iloopor.
Hanoxenust u qBUKECHMUS.

OCHOBHasl 11€7Ib — MO3HAKOMMTD YYalllUXCsl C MOHSATHE: JBHKEHUS U
€ro  CBOWCTBAaMH, C  OCHOBHBIMH  BHJaMH  JIBWKEHUH, ¢
B3aMMOOTHOLIECHUSMH HAJIOKEHUH U IBUKEHUN. [[BHIKEHHE TNIOCKOCTH
BBOJUTCSI KaK OTOOpakeHHE IIJIOCKOCTH Ha ce0s, coXpaHsolee
[paccTositHue MexAy TodkaMH. [Ipm paccCMOTpeHHMH BHAOB JIBU)KCHMIA
OCHOBHOE BHUMaHHE yJIENISIETCs IOCTPOESHUIO 00pa30B TOUEK, MPSAMBIX,
OTPE3KOB, TPEYTOJIBHUKOB IIPH OCEBOM M LICHTPAJIBbHON CHMMETPHSIX,

napajuielIbHOM  TiepeHoce, MoBopoT. Ha asddexTHrix mpumepax




MOKa3bIBACTCS IPUMEHEHHE JIBUKCHUH MTPH PEIIICHUU TEOMETPUICCKHUX]
3ajadq.

[ToHsTHE HATOKEHUSI OTHOCUTCS B JAHHOM KypCE€ K YUCITy OCHOBHBIX|
HOH?[TI/II\/II. HOKaSBIBaeTCSI, YTO IIOHATHUA HAJOXCEHUA U ABUXCHU]
SIBJISTFOTCSI DKBUBAJIEHTHBIMM: JTF000€ HAJIOKEHHUE SIBISETCS JIBHKEHUEM|
[UIOCKOCTH W o0OpatHo. M3ydeHume goKa3aTeabCTBa HE SIBIISIETE
00s13aTCNIbHBIM, OJHAKO CJEAYyeT PACCMOTPETh CBSI3b  TOHSATHMH
HAJIOKCHUS U IBUXCHUS.

5  [[loBTOpEHue.

IloaroroBka
oo

Pemrenue 3amau.

K|

OcHoBHas 1enb. [IoBTOpUTH, 3aKpenuTh U 0000IUTs OCHOBHBIE 3Y H|

32 OCHOBHYIO IIKOJY. IloAroTOBUTH ydamuxcs K yCHEIIHOM chaue
OI'D.
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