IIporpamma

«/30panHHbIe pa3aesibl MATEMATHKH B CTapIIeH IIKO0JIe»

IHosicHuTE ILHAA 3aNIMCKA

JanHass ~ mporpamMMa  OpeqHazHadeHa  Juid  oOydaromuxcss  9-X  KJIaccoB
0011e00pa30BaTeIbHbIX YUPEKACHUN U paccunTaHa Ha 128 yacoB. OHa npegHa3HaueHa ISl
NOBBIIICHUS A(PQPEKTUBHOCTH TMOATOTOBKH oOOydarommxcs 9 Kimacca K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHy TII0 MaTeéMaThKe 3a KypC OCHOBHOM IIKOJIBI U
MpeaycMaTpUBaeT UX MOJArOTOBKY K JlaJbHEHIIEMY O0YUEHHUIO B CPEIHEN IIKOJIE.

[Tporpamma couetaercs ¢ mo0biM YMK, pexomMeHIOBaHHBIM K MCIIOJIb30BAaHUIO B
oOpaszoBarenbHOM Mpolecce. [Iporpamma coriacoBaHa ¢ TpeOOBaHUSIMH FOCYAAPCTBEHHOTO
00pa30BaTeNbHOrO0 CTAHJAPTa U COAECPKAHHUEM OCHOBHBIX IPOrpaMM Kypca MaTeMaTUKU
OCHOBHOM IIKOJIBI.

[IporpamMmmoil MIKOJIBHOIO Kypca MaTEeMaTUKU HE NPEeayCMOTPEHbl 0000IIeHHE U
CUCTEMATU3alMs 3HAHWM 10 PA3JMYHBIM pas3zeiaM, IMOJYyYEHHBIX YYalllUMHUCS 3a BECh
nepuoa oOydenus ¢ 5 mo 9 kmacc. I[lporpamma «30paHHble pa3niesibl MaTeMaTUKU B
CTapuieil IIKOJIEe» MO3BOJUT CHCTEMATU3UPOBaTh M YIIYyOUTh 3HAHUS YyYallMXCsA IO
pa3iIMuYHBIM pa3zieliaM Kypca MaTeéMaTUKU OCHOBHOM mikoiibl (apudmeruke, anreope,
CTaTUCTUKE U TEOPUM BEpOATHOCTEW, TeomeTpuu). B gaHHOM Kypce Takxke
paccMaTpUBAOTCSI HECTAaHAAPTHBIE 3aJaHUs, BBIXOIAIIME 32 PAMKH LIKOJIBHOW IIPOrpamMMBbl
(rpaduku ¢ MonyneM, KyCOYHO-3a/laHHble (DYHKIMU, PEIICHNE HECTaHJAPTHBIX YPABHEHUN
Y HEPaBEHCTB U Jp.). 3HAHUE 3TOr0 MaTepHalla U YMEHUE €ro MPUMEHSTh B MPAKTHUECKOU
JESATEIBbHOCTH TMO3BOJUT IIKOJBHUKAM pEIIaTh pPa3HOOOpa3HbIe 3aJaud pa3iudyHON
CJIO)KHOCTH W TOATOTOBUTHCS K YCIEIIHOM claye 3K3aMeHa B HOBOM ()OpME HTOTOBOM
aTTECTALUH.

Kaxnoe 3aHsTHE, a TaK)K€ BCE OHU B LIE€JIOM HAIpPaBJIEHbI HA TO, YTOOBI pa3BUTh HHTEPEC
LIKOJIBHUKOB K IPEIMETY, IO3HAKOMUTh UX C HOBBIMHU HJIECSIMU U METOJAMU, PACIIUPUTH
MpeAcTaBieHre 00 M3ydyaeMOM B OCHOBHOM Kypce MaTepualie, a TJaBHOE, PacCMOTPETh
MHTEPECHBIC 3aa4H.

DTOT Kypc npejyiaraet yyamumcsi 3HaKOMCTBO ¢ MaTEMATUKON KakK ¢ OOIIEKYJIbTYpHOU
LEHHOCTBIO, BBIPAOOTKOW MOHUMAHMS UMHU TOTO, YTO MaTeMaTHKa SIBJISIETCSI HHCTPYMEHTOM
MO3HAHMS OKPY>KAIOILIEro MUpPa U CaMoro ceosl.

Ecnu B W3ydyeHMHM NpPEIMETOB E€CTECTBEHHOHAYYHOI'O LMKJIA OYEHb BAXXHOE MECTO
3aHHMaeT »SKCIEPUMEHT M HMMEHHO B TPOIECCe DJKCHEpPUMEHTa W OOCYXIEHHUS €ro
OpraHu3alMU U Pe3yJbTaTOB (POPMUPYIOTCS U Pa3BUBAIOTCS UHTEPECH] YUEHUKA K TaHHOMY
MpeAMETy, TO B MaTeMaTHUKE HKBHBAJICHTOM OJKCIIEPUMEHTA SIBJSIETCS pelIeHUE 3ajad.
CoOCTBEHHO BECh KypC MaT€éMAaTUKH MOXKET OBITh MOCTPOEH M, KaK MPABUJIO, CTPOUTCS Ha
PELICHUH Pa3JINYHBIX 10 CTEIIEHU BaXKHOCTU U TPYJHOCTH 3a4ad.



Ileny: cucremMaTu3aiys 3HAHUH U CIIOCOOOB JICSITCIBHOCTH YYAIIUXCS [0 MAaTeMaTHKE
32 KypC OCHOBHOW WIKOJBI, MOATOTOBKa oOydJarommxcs 9 kijacca K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHy 110 MaTeMartuke. Y criemHas caada Ol'0.

3aoauu.

obvuarowue (hopmuposanue nosuasamenvivix u aocuyeckux YVJI):

— cdopmupoBaTh "0a3pl 3HAHWK" TO anredpe, TCOMETPUU M PealbHOM MaTeMaTHKe,
MO3BOJISIONIEH OCCIPEISITCTBEHHO OIEPUPOBaTh MaTEMaTHYCCKUM MaTepuajoM BHE
3aBHCUMOCTH OT CIT0CO0a MPOBEPKH 3HAHUI;

— HAYYUTh MPABUIHLHON HHTEPIIPETAIIUN CIIOPHBIX (POPMYIUPOBOK 3aIaHUN;

— Pa3BUTH HABBIKH PEIICHUS TECTOB,;

— HAYYUTh MAaKCHUMaJIbHO JS(PGEKTHBHO paclpeneiisaTh BpeMs, OTBEIACHHOE Ha
BBIIIOJIHEHUE 3a1aHUS;

— MIOATOTOBUTH K ycnentHo# caaye OI'D mo maTeMaTuke.

paszsusarouue (bopmuposanue peeyismusuvix YYI):

— yYMETh CTaBUTH Iepej]l coOOH Ieib — UelenoiazaHue, Kak TMOCTaHOBKY ydeOHOMH

3a7]a4M Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO M YCBOCHO YYaIlUMCS, U TOTO, YTO
€l1e HEU3BECTHO;

— IUIAHUPOBATh CBOIO PabOTy — MIAHUpPOGaHuUe — ONPEACIICHUE MOCIEA0BATEILHOCTH
MPOMEXKYTOUHBIX LEJIE€d C YYETOM KOHEUHOIO pe3yibTara; COCTABICHUE IJIaHA |
II0CJIEI0BATEIbHOCTH JICHCTBUN;

— KOHmpoas B (hopMme caudeHus crocoba JEUCTBUS U €ro pesyibTaTa ¢ 3aJaHHBIM
ATAJIOHOM C II€JIbI0 OOHAPY>KEHUS OTKJIOHEHUH M OTIMYMMA OT ITAJIOHA;

— OUeHKa — BBIJICJICHUE U OCO3HAHUE YYAIIMMCSl TOTO, YTO YK€ YCBOCHO M 4UTO €Il
MOJIJIEKUAT YCBOEHUIO, OCO3HAHNE KAY€CTBA U YPOBHS YCBOCHMUS;

gocnumamenbHble ((hopMuposaHue KOMMYHUKAMUBHBIX U auynocmuulx Y'VII):

— ¢opMUpPOBATH YMEHHUE CITYIIATh U BCTYNAaTh B AUAJIOT;

— BOCIIUTBHIBaTh OTBETCTBEHHOCTh M AKKYPAaTHOCTb;

— Y4acTBOBATh B KOJUIEKTUBHOM OOCYXKJIEHUH, MPU 3TOM YUUTHCS YMEHHIO OCO3HAHHO
U TIPOM3BOJIBHO CTPOUTH PEUYE€BOE BbICKA3bIBAHUE B YCTHOW U MUCbMEHHOM (opMe;

— cmbicnoo0pasosanue, T. €. yCTAHOBJICHUE YUAIIUMUCS CBSI3U MEXY 1I€JIbI0 yueOHOU
JESITeIbHOCTH U €€ MOTUBOM, IPYTHMU CIIOBAaMH, MEX1Y pe3yJbTaTOM-TIPOLYKTOM yUeHHUs,
mo0YKIAIOIUM JIeATETHHOCTh, U TEM, PAJH YEr0 OHA OCYIIECTBISIETCS, CAMOOPTaHU3AIIHSL.

Dyukyuu_ Kypca:

— OpHUEHTAlMsI Ha COBEPIICHCTBOBAHME HABHIKOB IMO3HABATEJIbHOM, OpraHU3allMOHHON

TeSITETHbHOCTH;
— KoMmmneHcanus HepoctatkoB 3YH no marematuke.
Memoowl u_hopmuvt 00yuernus
Metoasl U GopMbl 00yueHHs] ONpPEAeNSIIOTCS TpeOOBaHUSMH OOYYEHHUS, C y4ETOM

WHAUBUAYAJIIBHBIX W BO3PACTHBIX 0COOEHHOCTEM YHallquxcs, pasBUTUA WU CaAMOPA3BUTHA
JIMYHOCTH. B CBsI3M ¢ ’TUM OCHOBHBIE IMPHUOPUTETHI MCTOAMKH U3YUYCHUSA KypcCa:
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— o0y4eHHe Yyepe3 OMbIT U COTPYAHUYECTBO;

— Yy4eT UHIUBUAYaTbHBIX 0COOCHHOCTEN U MOTPEOHOCTEH yJalnxcs;

— MHTEPAKTUBHOCTH (paboTa B MaJIBIX TPYIIaX, TPCHHHTH);

— JIMYHOCTHO-ACSITEIIBHOCTHBIN U CYOBEKT-CyObeKTUBHBIN 1MOAX0/ (00IbIlIce BHUMAHKE
K JJMYHOCTH y4alllerocs, a He LEJsIM YYUTENsl, PABHOIIPABHOE X B3aUMOJICUCTBUE).

Bo3moxHbI paznuuHbie (OpMBI TBOpUYECKOW pPaOOThl yyaluxcsi, Kak Hampumep,
«3aliTa peleHus», OTYET MO pe3yibTaTaM «IOMCKOBOW» pabOThl Ha 0OpPa30BATEIbHBIX
caitax B IHTEpHETE 110 YKa3aHHOM TEME.

[Ipennaraempiii  Kypc SBJISIETCS pPa3BUTHEM CHUCTEMbl paHEE MPUOOPETEHHBIX
IIPOTPAMMHBIX 3HAaHHMM, €ro ILedb — CO34aTh LEJIOCTHOE IMPEJACTABICHUE O TEME U
3HAYUTEIIBHO PACHIMPUTHh CHEKTP 3a/a4, MOCWIbHBIX ISl ydamuxcsa. Bce CBOMCTBa,
BXOJIAIIIME B KypC, U MX JOKA3aTEIbCTBA HE BBI3OBYT TPYAHOCTH y YYalllUXCs, T.K. HE
coZepkKaT I'POMO3JKHUX BBIKJIAJOK, a KAXKIO€ IpeAplAyllee roTOBUT mocienyrouee. [Ipu
HaIPaBJISIOMIEH POJM YYUTENs IIKOJBHUKKH MOTYT CaMOCTOSTEIBHO C(OpPMYIHPOBATH
HOBBIE JUIsi HUX CBOMCTBA M JaXKe Jl0Ka3aTb HX. Bce JOMKHO pachoiiaraTb K
CaMOCTOSITEIBHOMY TIOMCKY W MOBBIIIATh MHTEpPEC K M3ydeHHIO npeaMmerta. [IpencraBiss
YYaluMCsi BO3MOKHOCTh OCMBICIIUTh CBOMCTBA M HUX JI0KA3aTEIbCTBA, YUUTENb PA3BUBACT
r€OMETPUYECKYI0 HHTYUIIUIO, 0€3 KOTOPON HEMBICIUMO TBOPYECTBO.

Takum oOpaszom, mporpaMma MpUMEHUMA IS PA3JIMYHBIX PYMI MIKOJBHUKOB, B TOM
4yyciie, HE UMEIOLIUX XOpOLIECW IOArOTOBKU. B 3TOM ciydae, y4uuTelb MOXET CY3UTh
TpeOOBaHMsI, TIPU STOM Y JIeTEeH pa3BUBACTCS WHTYUTHUBHO-ACCOIIMATUBHOE MBIILJICHUE, YTO
HECOMHEHHO, ITOMOXXET UM MPH BITIOJTHEHUH 3aaanuil OI'3.

OcHoBHast QyHKIUS YUUTENS B TAHHOM KypCE€ COCTOUT B «COMPOBOXKICHUMY YUaIIETOCs
B €TI0 MMO3HABATEIBHON JAEATEIBHOCTH, KOPPEKIIUH pAHEE MOTYyYEHHbIX ydamumucs 3Y H.

OCHOBHOE CO/I[EP)KAHHUE (128 uacos)
Apudmetuka

Harypaabhble uncaa. CTeneHb ¢ HaTypajJbHBIM ITOKa3aTENIEM.

PanuonanbHble yucIa. Monayns (abcomtoTHas BEJINYMHA) qyuca.
CpaBHEHHEpAIMOHANBHBIX 4YuCel. ApudMeTudeckne JACHCTBUS C paIllMOHAILHBIMU
yucinaMu. CTeneHp ¢ 1enbIM MoKa3zareyieM. YUCIOBbIe BBIPAXKEHHUS], MOPSAIOK AECHCTBUN B
HUX, WCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(METUUYECKUX NEUCTBHI: MEePEMECTUTEIbHBIM,
COYETaTEeNIbHBIN, PaCIpEICIUTEIbHbIN.

JeucrBuTesibHbIC yMcaa. KBagpaTHbid KopeHb U3 yKncaa. KopeHb TpeTbei CTEICHM.
ITonarre o KopHe N-0i cTemeHW W3 yucia. JleWcTBUTENbHBIC YHClIa KaK OCCKOHCUHBIC
necstudHbie 1poOu. CpaBHEHUE ACHCTBUTEIBHBIX YUCEN, apu(dMETHUECCKUE ACHUCTBUS HaT
HUMU. DTambl Pa3BUTUS TPEACTaBICHUN o yucie. M3mepeHus, mpuOIMKEHHS, OIECHKH.
Pa3mepsl 00BEKTOB OKpYKAIOIIETO Hac MUpa (OT 3JIEMEHTapHBIX YacTUll 10 BcenenHoil),
JUIMTEJIBHOCTD MPOLIECCOB B OKpY’KarolemM Hac mupe. Ilpencrasinenne 3aBUCUMOCTU MEXKLY
BEJIMYMHAMU B BUE GopMyil. BriieneHne MHOXKHUTEIS — CTENEHH JIECSITH B 3aITUCH YHCIIA.
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Anreopa

Anzeopauueckue Opoou. Apugmemuueckue onepauuu Hao anzedpauyvecKuMu
Opobamu. ByKBEHHbIC BbIpAXEHUS (BBIPAXKEHUSI C MEPEMEHHbIMHU). UHCIIOBOE 3HAUYCHUE
OYKBEHHOTO BbIpaXeHHS. JlONMyCTUMBIE 3HAYEHUS TEPEMEHHBIX, BXONAIIUX B
anredpanyeckue BbipakeHus. [locTaHOBKa BhIpaKEHUH BMECTO MEPEMEHHBIX. PaBeHCTBO
OYKBEHHBIX BbIpakeHUU. TOXKIECTBO, JOKA3aTeNbCTBO ToXxAecTB. I[IpeoOpazoBaHus
BBIPKCHUM.

CBoiicTBa cTeneHerd € UEeabIM Ioka3areneM. MHorouwieHsl. CloKeHue, BbIYUTAHME,
YMHOXKEHUE MHOTOWICHOB. DOpMyJbl COKPAIIEHHOTO YMHOXKEHUS: KBaapaT CYMMBI U
KBaJpaT Pa3HOCTH, KyO CyMMBI B KyO pasHocTr. DopMyiia pa3HOCTH KBaJpaToB, (hopmyra
CyMMBI KyOOB U pa3HOCTH KyOOB. PasnmoskeHre MHOTOWIeHa Ha MHOXHUTeNU. KBaapaTHbIit
TpexuseH. BpljieieHne mosHOro KBajpaTa B KBaJpaTHOM TpexuieHe. Teopema Buera.
PaznoxkeHne KBagpaTHOTO TPEXWICHA HA JIMHEHHBIE MHOXWTEIU. MHOTOWIEHBl C OJHOMN
nepeMeHHoi. Cternenb MHOTOWIEHA. KopeHb MHOTOWIICHA.

Anrebpandeckass apoOb. CokparmieHue napooeit. JlelicTBus ¢ anreOpandecKUMHu
TPOOSIMHU.

PaunonanbsHble BhIpaXeHus: U UX peoOpa3zoBanusa. CBOMCTBA KBAAPATHBIX KOPHEHU U HX
MIPUMEHEHUE B BHIUYHCIICHUSIX.

Ypaenenua u nepasencmea. YpasHenue ¢ onHour nepeMeHHou. KopeHb ypaBHeHHs.
Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue: (Qopmyna KOpHEH KBaJpaTHOTO
ypaBHeHUs, PerieHne palnoOHaIbHBIX ypaBHEHUN. [IpuMepsl peleHnst ypaBHEHUN BBICILIAX
CTEIEHEN; METObI 3AMEHBI IEPEMEHHON, Pa3J10KEHUSI HA MHOKUTEIU.

YpaBHEHHE C ABYMsI MEPEMEHHBIMU; PEIICHUE YPaBHEHUA C JBYMs IEPEMEHHBIMM.
Cucrema ypaBHeHHH; pemieHrne cucteMmbl. CHCTEMaA NBYX JUHEWHBIX YPAaBHEHUM C JIBYMsI
MEPEMEHHBIMU; PEIICHUE TOJICTAHOBKON W alreOpanvyecKuM CJIOKEHHEM. YpaBHEHHUE C
HECKOJBKMMHM TnepeMeHHbIMU. [IpuMepbl pemeHuss HEIMHEeWHbIX cucteM. [Ipumepsl
pelIeHrs YpaBHEHUH B LIEJIbIX YHCIIaX.

HepagencTBo ¢ ogHOM nepeMeHHOM. Penienne HepaBeHcTBa. JIMHEHHBIE HEPABEHCTBA C
OJHOM IIepeMEeHHOW M ux cucrteMbl. KBanparnelie HepaBeHcTBa. lIpumepsl permieHus
TPOOHO-TMHEHHBIX HEPABEHCTB.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. JloKa3aTeIbLCTBO YMCIIOBBIX M allreOpanvdecKux
HEPABEHCTB.

[lepexom oOT cioBecHOW (OPMYIMPOBKU COOTHOIICHHM MEXIYy BeIUYUHAMHU
anreOpandeckoil. Pemmenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

YuciioBble nmocieaoBatebHOCTU. [loHsATHE TIOCTEIOBATENHHOCTH. ApupMeTHYECKAs
U TeoMeTpuueckas mporpeccur. Dopmysnbsl  00mero wieHa apudMETHUECKOW U
T€OMETPUYECKON MPOTPEeCcCrid, CyMMBI TIEPBBIX HECKOJBKUX UYJICHOB apu(PMETHUYECKON U
F€OMETPHUUECKOU ITPOTPECCUM.

Yucaobie pynknun. [lonstue pynakuuu. Ob6nacts onpeaeneHus GpyHkuuu. CrocoObl
3aganus GyHkiuu. ['paduk GyHKIMU, Bo3pacTanue U yobiBaHue (YHKIMH, HAMOOJbIIee U
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HauMeEHbIlee 3HayeHUs: QYHKUUU, HYIW GYHKIAA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA.
Yrenue rpadukoB HyHKIUH.

@DyHKIMYU, ONUCHIBAIOUIUE MPSMYIO U 00pAaTHYIO MPONOPLHUOHATBHYIO 3aBUCUMOCTH, UX
rpaduku. Jluneitnas ¢(yHKUMsA, ee TpapuK, TE€OMETPUUYECKUI CMBICT KO3(h(UIIMEHTOB.
['unepOona. KBanpatuunas ¢yskius, ee rpadux, mapadona. KoopauHaTbl BepIIMHbBI
napabonbl, och cuMMeTpuu. CTerneHHble (PYHKIUU C HATypallbHBIM IIOKa3aTeJeM, HX
rpaguku. ['paduxu GyHKUMI: KOpeHb KBaJpaTHBIM, KOPEHb KyOWYECKHM, MOJYJIb.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pellIeHUs YpaBHEHUN U CUCTEM.

[Tpumepsl  TpaduyecKMX 3aBUCMMOCTEH, OTPAXKAIOUIUX peajibHble  MPOIECCHI:
Kosie0aHue, MOKa3aTeabHbIA POCT; YHCIOBBIC (DYHKIIUHU, ONMUCHIBAIONINE 3TH MTPOLIECCHI.

[TapannenpHbIii IepeHoc rpaduKoB BOJIb OCEH KOOPAMHAT U CUMMETPHSI OTHOCUTEIHHO
ocel.

Koopaunatrel.  M300pakeHne  4yucen  TOYKAMU  KOOPJAMHATHOW  NIPSIMOM.
I'eomeTpuyecknii cMbICT MOAYJIS yucia. YucaoBbIe IPOMEXYTKHU: HHTEPBAJ, OTPE30K, JIyY.
@opMyIta pacCTOSIHUSA MEXAY TOUKaMU KOOPJAUHATHON MPSMOM.

JlexapToBBl KOOPJMHATHI HA IJIOCKOCTH; KOOPAMHATHI TOYKH. KOOpIMHATHI cepearHbl
orpe3ka. Dopmyna paccTosHUS MEXAY ABYMsI TOUKAMHU IUIOCKOCTU. YPaBHEHHUE MPSMOU,
yIJIOBOM KOA(PPUIMEHT TpsSMON, YCIOBHUE TAPAUICIbBHOCTH TPSMBIX. YpaBHEHUE
OKPYHOCTH C LICHTPOM B HavaJjie KOOPJIMHAT U B JHO00M 3aJaHHON TOYKE.

['paduueckass uHTEpripeTansi yYpaBHEHH C JABYMsS TMEPEMEHHBIMU U HMX CHCTEM,
HEPaBEHCTB C JBYMS IEPEMEHHBIMH U UX CUCTEM.

I'eomerpusn

HavaabHble NOHATHA M TEOPEeMbI FeOMETPUM.

Bo3HUKHOBEHHE T€OMETPUH U3 MTPAKTUKU. ['eomeTpuueckue Gpurypsl u tena. PaBeHcTBO
B FEOMETPUHU.

Touka, npsiMast U IIOCKOCTh. [IOHSTHE O TEOMETPUUECKOM MECTE TOUEK.

Paccrostnue. Otpe3sok, jiyd. Jlomanas.

VYron. Ilpsmoit yromn. OcTpble W Tymble yribl. BepTUKadbHbIE UM CMEKHBIC YTIIBL.
buccekTpuca yria u ee CBOMCTBa.

[TapajutenbHBIE U TIEpeceKaromuecs npsiMole. lleprnenauKyIapHOCTh NpSIMBIX. TeopeMbl
0 TMapayieJbHOCTM W  MEpPHeHIUKYISIpHOCTH TpsMbIX. CBOHCTBO  CEpEIUHHOTO
NepHeHANKYJIgpa K oTpe3ky. [lepneHIuKysp U HakJIOHHAsE K OpsiMOidi. MHOTOYTOJBHUKH.
OKpy»X HOCTb U KpPYT.

Tpeyroabauxk. I[IpsMoyronbHble, OCTPOYIOJIBHBIE, W TYNOYTOJbHBIE TPEYTOJbHHUKHU.
Bricota, Menmana, OucceKkTpuca, CpeaHsisi JIMHUS TpeyrojpHuka. PaBHOOenpeHHBbIE U
PaBHOCTOPOHHHE TPEYTOJIbHUKHU; CBOMCTBA U MPU3HAKHU PAaBHOOEAPEHHOTO TPEYTOJbHUKA.

[IpuzHaku paBeHCTBAa TpPeyroJpHUKOB. HepaBeHcTBO TpeyrosnbHHKa. CymMma yrIiioB
TPEyTroJbHUKA. BHEIIHNE YIiIbl TPEYTOJbHUKA. 3aBUCUMOCTh MEXKAY BEIIMYMHAM CTOPOH U
YTJIOB TPEYTOJIbHUKA.

Teopema ®aneca. IlomoOue TpeyroabHUKOB; KodpduuueHnt nomodus. [IpuzHaku
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o100l TPEYTOIbHUKOB.

Teopema Ilucdaropa. [lpusHaku paBeHCTBa MPSMOYTOJBHBIX TPEYrojJbHUKOB. CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHT'€HC OCTPOro yria MpsIMOYroJIbHOIO TPEYTroJdbHUKA U YIiioB oT 0°
no 180° mnpuBeaeHHe K OCTpoMy yriry. PemeHue mnpsiMOYrOJIbHBIX TpPEYTrOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOpPMyJIbI, CBA3BIBAIOLINE CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC OJHOTO M TOro ke yria. TeopemMa KOCHHYCOB M TE€OpeMa CHUHYCOB;
IPUMEPHI UX IPUMEHEHHUS JUIsl BBIYUCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameydaTeNbHble  TOYKM  TPEYrOJIBHMKA:  TOYKH  INEPECEUEHUs  CEPEIUHHBIX
MEPHEHANKYJIAPOB, OUCCEKTPHUC, MEIUAH.

YeroipexyroiabHuk. [lapauienorpamm, ero cBoMcTBa M npusHaku. [IpssMOyTOJIbHUK,
KBaJpar, poMO, HMX CBOICTBa W MNpu3HaKW. Tpameuus, CpeaHsss JHUHHUS Tpaneuuu;
paBHOOEIpEHHAs Tpareusl.

MHoroyrojibHuku. Bpinmykieie  MHOroyrosbHUKA. CyMMa  YIVIOB  BBIITYKJIOTO
MHOTOyTOJIbHUKA. BrnucaHHele ¥ ONKMCAaHHBIE  MHOIOYrOJbHUKHM.  IIpaBuiibHbIE
MHOT'OYTOJIbHUKH.

Oxkpy:xHocts u kpyr. Llentp, paguyc, nuamerp. lyra, xopaa. CekTop, CETMEHT.
[{eHTpasIbHBIN, BIMCAHHBIM yTOJI; BEJIMYMHA BIIMCAHHOTO yria. B3auMHOe pacnosoxeHue
IpSIMOA M OKPY’KHOCTH, JBYX OKpyXXHOcTed. KacarenmpHas M cekymas K OKPYKHOCTH,
PABEHCTBO KacCaTENbHBIX, ITPOBEICHHBIX U3 OAHOW TOYKH. MeETpuU4ecKre COOTHOUIEHUS B
OKPY>XHOCTH: CBOMCTBA CEKYIIINX, KACATEIbHBIX, XOPJ.

OKpy>XHOCTb, BIIMCAaHHAsI B TPEYrOJbHHUK, M OKpPYKHOCTb, OIMCAaHHAas OKOJIO
TPEYroJIbHUKA. BIiMcaHHbBIE M ONMCAHHBIE YETHIPEXYTOJbHUKU. BIMCaHHbBIE U ONMCAHHBIE
OKPY’KHOCTH MPABUIILHOIO MHOTOYTOJIbHUKA.

HN3mepenne reomerpuyeckux BeaumyuH. JlnvHa otpeska. [[nuHa JIOMaHOW, IEPUMETP
MHOT'OYTOJIbHUKA.

Paccrostnue ot Toukm n0 mpsimoi. PaccrosiHMe Mexay MapajuieNbHbIMU TNPSIMBIMHU.
JInuHa OKpYKHOCTH, YHCIO T; JiMHA Ayru. Bemnumna yrma. 'pagycHas mepa yria,
COOTBETCTBHUE MEXK/y BEIMYUHON yria U JJIMHON T1yTH OKPYKHOCTH.

[Tonsitue o momaau miaockux ¢puryp. PaBHOCOCTaBIEHHBIE U PaBHOBEIUKNUE (DUTYPBHI.

[Inomans npssmoyronbHuka. [lnomane napamienorpaMma, TPEyroJlbHUKA U TpaIClHuH
(ocHoBHBIE (opMyJibl). DOPMYJIbI, BBIpaXaloIIWe IUIONMIAb TPEYroJIbHUKA: uepe3 JIBe
CTOPOHBI M YrOJ MEXAY HHUMH, 4Yepe3 MEpUMETP W PaAuyC BIUCAHHOW OKPYKHOCTH,
dbopmyina I'epona. [1nomans yerbipexyroyipauka. [nomaas kpyra v miomaas ceKTopa.

CBs13b MEXTy TUTONIAIIMH TTOJJOOHBIX PUTYD.

DJIeMEHTBbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHA M TEOPUHU BEPOSATHOCTEH

HokazatenbcTBo. OnpeneneHus, JOKa3aTeabCTBa, aKCHOMbBI U TEOPEMBI; CIEICTBHUS.
Heobxoaumbie u nocratounble ycinoBusa. Kontprnpumep. Jloka3aTenbcTBO OT MPOTUBHOTO.
[Ipsimast 1 0OpaTHast TEOPEMBI.

[TonsiTue 00 akcMOMaTHMKE M aKCUOMATUYECKOM IOCTPOEHUM reoMeTpuu. [laTbrii
NOCTYJAaT DBKJIMJA U €70 UCTOPUS.



MHoxkecTBa 1 KOMOMHATOPUKA. MHOXKECTBO. DJIEMEHT MHOXECTBA, TOJAMHOXKECTBO.
OO0beauHeHne U epeceueHrue MHOKeCTB. [lnarpamMmmel Ditepa.

[IpumMeps! perieHus: KOMOMHATOPHBIX 3aj1a4: Iepedop BapUaHTOB, MPABUII0 YMHOKCHHS.

CrarucTnueckue aaHHble. IIpeicTaBieHue MaHHBIX B BHUJAC TaOJNHI], JHArpaMm,
rpadukoB. CpemHue pe3yabTaToB u3MepeHuid. [loHATHE O CTAaTHCTUYECKOM BBHIBOJC HA
OCHOBE BBIOOPKH.

[ToHsiTHE M pUMEPBHI CITyYallHBIX COOBITHIA.

BepositTHocTh. YacToTa cOOBITUSI, BEPOSATHOCTH. PABHOBO3MOXHBIE COOBITUSI U TIOJICUET
uX BepoATHOCTH. [IpencTaBiieHre 0 TeOMETPUUECKON BEPOSITHOCTH.

O01mas xapakTepucTHKA Kypca

Martematnyeckoe oOpa30BaHHE€ B OCHOBHOHM IIKOJIE CKJIAJBIBAETCS W3 CIEAYIOIINX
coJlepKaTeNIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUSl OJIOKOB): apugmemuxa, anzeopa,
2eomempus, 3JNeMEHMbl KOMOUHAMOPUKU MeEOPpUU GEPOAMHOCHEll, CMAMUCMUKU U
Jaozuxku. B cBoell COBOKYMHOCTH OHHU OTPaKArOT OOTaThlid OMBIT 00YYEHUS MAaTEeMaTUKE B
Haleil CTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHACHIIMM OTEYECTBEHHON W 3apyOekHOM
IIKOJIBI U TO3BOJISIIOT PEaju30BaTh IMOCTABICHHBIE MEepe]l NIKOIbHBIM 00pa3oBaHUEM IIETU
Ha MH()OPMAIMOHHO €MKOM U MPAKTHUYECKH 3HAYUMOM Marepuaie. ITH CojlepKaTelIbHbIe
KOMITOHEHTBI, pa3BUBAsICh HA MPOTSHKEHUM BCEX JET OOYy4EHHMs, €CTECTBEHHBIM 00pa3oM
MEPEIUIETAIOTCS U B3aUMOJEHCTBYIOT B YUEOHBIX KypCax.

Apugpmemura npu3zBaHa cHocoOCTBOBaTh MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB,
HEOOXOJIMMBIX [ TOBCEAHEBHOM kU3HU. OHA CIY>KUT 0a30i Jig BCETO JalbHEUIIEro
M3Y4YEHUSI MAaTEMATUKH, CITIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS
M0JIb30BaThCS ANTOPUTMAMU.

Anzebpa nanenena Ha GoOpMUPOBAHHE MATEMATUYECKOTO anmapara Jijisi perieHus 3aaa4
U3 MaTEeMaTUKH, CMEXKHBIX TIPEIMETOB, OKPYKAIOIIeH peanbHOCTH. S3BIK anreOpsl
MOAYEPKUBACT 3HAYCHUE MATEMATUKU KakK s3bIKa JJI1 MOCTPOEHUS MaTeMaTHYECKHUX
MOJIEJICH, MPOIIECCOB U SIBJICHUHN peanbHOro mupa. OAHOM M3 OCHOBHBIX 3a7ay M3YUYEHHS
anreOpsl SIBJISIETCS Pa3BUTHE aITOPUTMHUYECKOTO MBIILUIEHUS, HEOOXOJMMOTO, B YACTHOCTH,
JUTSI OCBOGHHUS Kypca WH()OPMATUKU, OBJIAJIEHNE HABBIKAMH JICTyKTUBHBIX PACCYKICHHM.
[IpeoOpazoBanne cUMBOJIMUECKUX (POPM BHOCHUT CBOM crienu(UUECKHUl BKIIAJ] B Pa3BUTHE
BOOOpa)KEHUs, CIOCOOHOCTEN K MaTeMaTHUYecKOMy TBOpuUecTBy. Jpyroil BaxkHOM 3amadeit
W3Y4YEeHUS anreOpsl SBISETCS MOJYYCHUE MIKOJbHUKAMU KOHKPETHBIX 3HAHUHN O (YHKIIHSIX
KaK Ba)KHEUIIIEH MaTeMaTUYeCKOM MOJIENU JIJIs ONMKMCAHUS U UCCIIEIOBAaHUS Pa3HOOOPa3HBIX
MpOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIOHEHIIMAIBbHBIX, MEPUOJUYECKUX U
ap.), AJig GOpMUPOBaHUS y YyYalllMXCs MPEICTABICHUN O POJIM MaTeMaTUKU B Pa3BUTUU
IUBWIN3ALMUHI U KYJIbTYPBHL.

I'eomempusa — ogvH W3 BaXKHEHIIMX KOMIIOHEHTOB MaTEMaTHYECKOro OOpa30BaHMS,
HeoOxoaumasi Jyisi TPUOOPETEHUS KOHKPETHBIX 3HAHWN O MPOCTPAHCTBE M MPAKTUYCCKU
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3HAYUMBIX YMEHHU, (POPMUPOBAHUS S3bIKA OMHUCAHUS OOBEKTOB OKPYKAIOIIETO MUpPA, IS
Pa3BUTHUSL TIPOCTPAHCTBEHHOTO BOOOpAXEHUS W WHTYHUIMU, MATEMaTUYECKON KyJIbTYpHI,
JUISL ACTETHUYECKOTO BOCHUTAHUS ydamuxcs. V3ydyeHue reoMeTpur BHOCUT  BKJIaa B
Pa3BUTHE JIOTUYECKOTO MBIIIUICHUS], B JOPMUPOBAHUE TIOHSITHS J10KA3aTEIbCTBA.

dnemenmupl 102UKU, KOMOUHAMOPUKU, CHAMUCMUKU U MEOPUU BEPOAMHOCHEll
CTaHOBSITCS 0O0S3aTEIbHBIM KOMIIOHEHTOM IIIKOJBHOTO OOpa30BaHUs, YCHUIMBAIOIIUM €TI0
MPUKIAAHOE M MPAKTUUECKOe 3HAYCHUE. DTOT MaTepral HeOOXOAWM, TPEXKIe BCEro, s
dbopmupoBanuss  (QYHKIIMOHATLHONH TPaMOTHOCTH — yYMEHUHW  BOCIPUHUMATh U
aHAIM3UPOBaTh HMH(POPMALIMIO, TPEJACTABICHHYI0 B pa3IMYHbIX (opmax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTMX PEAJIbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE
BEPOSITHOCTHBIE pacyeThl. M3ydeHue OCHOB KOMOMHATOPUKUA TIO3BOJIUT Yy4allleMyCs
OCYIIIECTBJISTH PACCMOTPEHHUE CITydaeB, MepeOop M MOICUYET YKCIIa BAPHAHTOB, B TOM YHCIIC
B ITPOCTEHUININX TPUKIIATHBIX 3a1a9aX.

[Ipn w3ydeHHH CTaTUCTUKH W TEOPHUH BEPOSTHOCTEH 0OOTAIIArOTCs MPEACTABICHHS O
COBPEMEHHOM KapTHHE MHpa M METOJIaX €ro HCCIeNOBaHUsA, (HOPMHUPYETCS MOHUMAaHUE
pPOJIM CTATUCTUKU KAaK MCTOYHUKA COIMAIBHO 3HAYMMOW WMH(OpPMAIMK W 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIICHUS.

Takum o00pa3oM, B XOJ€ OCBOCHHS COJEpKAaHMS Kypca, ydalluecs IMOoJIyqaroT
BO3MOYKHOCTb:

o Pa3BUTh MPEACTABJICHHUS O YUCJIC W POJIA BBIYUCICHUN B YEIIOBEUECKOW IPAKTHKE,
chopMHpOBaTh  TMPAKTUYECKUE  HABBIKM  BBINIOJIHGHHUS ~ YCTHBIX,  MHUCHBMEHHBIX,
WHCTPYMEHTAJILHBIX BBIYUCIICHUH, PA3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

o OBIIQJIETh CUMBOJMYECKUM S3BIKOM aJIreOpbl, BEIpaOOTaTh (hOpMaIbHO-OTIEPATUBHBIC
anredpanvyeckue yMEHHUS U HAyUYUThCS TPUMEHSTh MUX K PEIICHUI0 MaTEMaTUYECKUX U
HEMaTeMaTUYeCKHX 3a]1ay;

o M3YyYUTh CBOMCTBA U rpadMKH DJIEMEHTAPHBIX (YHKIUNA, HAYYUTHCS HCIIOJIH30BATH
(GbyHKIHOHATBHO-TpadUUYECKAE TPEACTABICHUS JUIsl ONHCAHHWS W aHajdu3a pealbHBIX
3aBUCUMOCTEH;

o Pa3BUTh MPOCTPAHCTBEHHBIC NPEICTABIICHUS W M300pa3UTEIbHBIC YMCHHS, OCBOUTH
OCHOBHbIC (aKThl ¥ METOABl ITUTAHUMETPHUH, TO3HAKOMHUTHCS C TPOCTEUIITUMU
MPOCTPAHCTBEHHBIMU TEJIAMH M UX CBONCTBAMU;

o TIOMYYUTb MPEACTABICHHS O CTATUCTUYCCKUX 3aKOHOMEPHOCTSX B PEATHHOM MHPE U
0 Pa3IMYHBIX CIOCO0AX WX M3y4YeHUs, 00 OCOOCHHOCTSX BBIBOJIOB M MPOTHO30B, HOCSIIIHUX
BEPOSITHOCTHBIN XapaKTep;

o Pa3BUTh JIOTUYCCKOE MBINIJICHUE W pPEUYb — YMEHHUS JIOTHYECKH OOOCHOBBHIBATH
CY)KIEHUs, TIPOBOJIUTH HECIOXKHBIC CHUCTEMAaTH3allMM, IPUBOIUTH TPUMEPBHI U
KOHTPIPHUMEPHI,  HCMOJB30BaTh  PA3IMYHBICE  S3BIKK  MATEMAaTUKH  (CJIOBECHBINH,
CUMBOJIMYECKUH, Tpaduueckuii) I WUIIOCTPAIlMK, WHTEPIpETallid, apryMEHTAllud U
JI0KA3aTeNIbCTBA,



o c(opMUPOBATH MPEACTABICHUS 00 M3ydaeMbIX MOHITHSIX U METO/IaX KaK BAXKHEUIIINX
CpeACTBaxX MaTeMaTUYECKOr0 MOJEIMPOBAHUS PEAIIBHBIX IPOLIECCOB U SIBJICHUM.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHUKOB
B pe3yabTarte ndy4eHHs MATEMATHKH YY€HUK JOJIKEH 3HAMb/NOHUMAMb:
MaremarTuka. Aiareopa. I'eomerpus.
HarypaJjbHbie ynciaa. {poou. PanuonanbHbie yucaa
Buinycknux nayyumes:

* IOHUMAaTh OCOOEHHOCTHU AECITUYHON CUCTEMBI CUMCIICHUS;

* OIIEpUPOBATH IOHATUAMHU, CBA3AHHBIMU C JEITMMOCTBIO HATYPaJIbHBIX YHCEIl,

* BBIpa)KaTh 4YKCJA B SKBUBAJICHTHBIX (hopMax, BbIOMpas Haubosiee MOIXOIAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYyaluu;

* CPaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIC YUCIA;

* BBINIOJIHATH BBIYMCIIEHUS C PAMOHAIIBHBIMY YHCIIAMH, COYETAs YCTHBIE U IMChbMEHHBIC
MIPUEMBI BBIYMCIIEHNI, TPUMEHEHUE KAJIBKYIISITOPA;

* WCIIOJB30BAaTh IOHATUSA U YMEHHs, CBSI3aHHBIE C IPONOPLIMOHAIBHOCTBIO BEJINYUH,
IIPOLICHTAMHM, B XOJ€ PELICHUs MAaTeMaTUYECKUX 3alay U 3a1ay U3 CMEXKHBIX IPEIMETOB,
BBINIOJIHATH HECJIOKHBIE IIPAKTUUECKUE PACUYETHI.

Buinycknuk nonyuum 603mMoxicHoOCIb !

* MIO3HAKOMHUTHCS C IIO3HMIMOHHBIMM CHCTEMaMH CYHCJICHHS C OCHOBAHMSIMU,
OTJIMYHBIMU OT 10;
* YIUIyOUTbh U Pa3BUTH NMPEJICTABICHUS O HATYpaAJbHBIX YHUCJIaX U CBOMCTBAX ACIUMOCTH;
* HayYUTHCS HCIIOJIb30BaTh MPUEMBI, PAITMOHATM3UPYIONINE BHIYUCIICHUS, TIPHOOPECTH
MIPUBBIYKY KOHTPOJIUPOBATH BEIYMCIICHUS, BRIOMPAS ITOIXO SN IS CUTYaIlH CIIOCO0.
JleMCTBUTEIBbHbIE YHCJIA
Buinycknux nayuumcsi:

® UCIIOJIB30BAaTh HAYAJIbHBIC IPEACTABIICHHUA O MHOXKCCTBC HGﬁCTBHT@HBHBIX YHUCCII,
* OIICPHUPOBATH IMOHATUECM KBaAPATHOI'O KOPHA, IPUMCHATH €TO B BBIYUCIICHUSAX.
Bbll’lVCKHuK noJiydum 603MONCHOCHb.

* pa3BUTh MPEJCTABICHUE O YHUCJIE M YHUCIOBBIX CHCTEMAaxX OT HATypaJIbHBIX O
JTEUCTBUTEIBHBIX YUCEN; O POJIM BEIYMCICHUM B MPAKTUKE;

* pa3BUTh W YIIyOWTh 3HAHUS O JECATUYHOM 3amUCU JICUCTBUTEIBHBIX UHCET
(mepuoMYecKre U HeTIEPHOINISCKUE APOOH).

N3mepenusi, npulIMKeHNs], OLEHKHU

Buinycknux nayuumcsi.

® UCIIOJIb30BAaTb B XOJA€ PCIUICHUA 3aJad IJICMCHTAPHBIC IMPCACTABJICHHA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMHN BCIIUYHH.



Buinycknuxk nonyuum 803moicHocmy.

* MOHATh, YTO YHUCJIOBBIC JAaHHBIC, KOTOPBIE HCIOJB3YIOTCS HJisi XapaKTEPUCTUKH
00BEKTOB OKPYXKAIOIIETO MHUpPA, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO IO
3anmucy TPUONMAKEHHBIX 3HAYCHHM, CoJep)Kalluxcsi B WHGOPMAIIMOHHBIX HCTOYHHKAX,
MOYHO CYJIUTh O MOTPEIIHOCTH MPUOTUKEHUS;

* MOHATH, YTO TMOTPEITHOCTh pPEe3yJbTaTa BBIUYMCICHUN MTOJDKHA OBITH COM3MEpPUMA C
MOTPEIIHOCTHIO UCXOIHBIX JAHHBIX.

Asre0panyecKue BbIPaKEeHUs

Buinycknux nayyumes:

* ONEPUPOBATH MOHATUSIMU «TOXKIECTBO», «TOXKIECTBEHHOE MPEOOpa30BaHUE», PEIIaTh
3aJ1auu, cojJiepKaiire OyKBEeHHbIE JaHHbIE; paboTaTh ¢ hopMyIamu;

* BBINOJHATH MPEOoOpPa30BaHUS BBIPAKEHUN, COAEPKAIIMX CTENEHU C LEJbIMU
ITOKA3aTeJIIMU U KBaIpAaTHbIE KOPHH;

* BBINIOJIHATH TOXIECTBEHHbIE MPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBuJI ICUCTBUI HAJl MHOTOWICHAMH U alNreOpandecKuMu IpoOsMH;

* BBIIOJIHATH PA3JI0KEHUE MHOTOUYJIEHOB HA MHOKUTEIIN.

Buinycknuk noiyuum 603M0iCHOCHb HAYYUMbCA

* BBIMIOJIHATH MHOTOILIArOBbIE IPEOOPA30BaHUs PALlMOHAIBHBIX BBIPAKEHUH, PUMEHSsS

HIUPOKHIT HA0OP CIOCOOOB U MPUEMOB;

* NPUMEHSATH TOXKIECTBEHHbIE MpeoOpa3oBaHUs IS PEIICHHs 3aJad U3 Pa3IudyHbIX
pa3zienoB Kypca (HampuMmep, UIsli HaxOXKJIEHUsS HaumOOJbIIEro/HaMMEHbIIEr0 3HAYEHUs
BBIPKEHHUS ).

YpaBHeHust

Buinycknuk nayuumesa:

* pemaTbh OCHOBHBIE BUbl PALMOHAIIBHBIX YPABHEHUN C OJHOW NMEPEMEHHOM, CUCTEMBI
JBYX YPaBHEHUM C IBYyMs IEPEMEHHBIMU;

* IOHMMAaTh YPAaBHEHHE KAK BAXHEUIIYI0O MAaTEMaTUUYECKYI0 MOJEIb JJis ONHCAHUS U
M3yUYCHHS  pPa3HOOOpa3HBbIX  pealibHbIX  CHUTyallMi, pemath TEKCTOBBIC  3aJlauu
anreOpandyeckuM METOJIOM;

* TMPUMEHATH TpaduyecKue TMPEACTaBICHUS IS HCCICJOBAaHUS  ypaBHEHHH,
HCCJIEIOBAHNS Y PELICHUS] CUCTEM YPABHEHUM C IBYMs IEPEMEHHBIMU.

Buinycknuk noryuum 603modcHocmy.:

* OBNQJETh CIEUUATbHBIMU MPUEMAMU PEIICHHS YPaBHEHHM M CHCTEM YpaBHEHHUIA;
YBEPEHHO TPUMEHATH ammapar YpaBHEHWW Uil PpEHICHWs pa3HOOOpa3HBIX 3ajad U3
MaTEMaTHKH, CMEKHBIX TPEIMETOB, IPAKTHKHY;

* TPUMEHATH TpaduuecKkue MPEeACTABICHUS IS HCCIEAOBAHUS YpPaBHEHHH, CHCTEM
YpaBHEHUH, COJEPKAIINX OYKBEHHbIE KO3(DPHUIIESHTHI.
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HepaBencrBa
Buinycknuk nayuumes:

* [IOHMMAaTh U IPUMEHATH TEPMHUHOJIOTMI0 U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILICHHEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABECHCTB;

* pemarh JIMHEWMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HMX CHUCTEMBI; pelaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduuecKkue MmpeCTaBICHHUS,

* IPUMEHSATH aNnapaT HEPABEHCTB I PELIEHUs 3a/1a4 U3 PA3JINYHbIX PA3JEIO0B Kypca.

Buinycknuk nonyyum 603M04CHOCHb HAYYUIMbCA.

* pa3HooOpa3HbIM MNpuéMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHATH
anmnapaT HEpPaBeHCTB JJIs pEIICHUs pa3HOOOpa3HbIX MATEMaTUYECKUX 3aJad U 3a/4ay U3
CMEXHBIX IIPEIMETOB, IPAKTUKH;

* NPUMEHATH TpadUyecKHe MNPEACTaBICHUS ISl MCCIEIOBAaHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEpkKAIINX OYKBEHHbIE KOA(P(DUIIMEHTHI.

OcHoBHbIC OHATHSA. UHC/I0BbIE PYHKIMU

Buinycknux nayyumea:

* IOHUMaTb M MHCIOJNb30BaThb (PYHKIMOHAIbHBIE TIOHATUS W S3bIK (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHN);

* CTPOUTh TIpaUKU D>JIEMEHTApHbIX (PYHKUMN; HCCIEeNOBaTh CBOMCTBA YHMCIIOBBIX
(yHKLIHI Ha OCHOBE U3yYEHHUsI IOBEJICHUS UX TPA(UKOB;

* MOHUMATh (PYHKIMIO KaK BaXHEHUIIYI0 MAaTeMaTUYECKYH) MOJENb ISl ONMHCAHHS
MPOIIECCOB W SIBJICHUU OKPYKAIOIIETO0 MHpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK IS
OTIMCaHUs U UCCIEAOBAHUS 3aBUCUMOCTEN MKy (PU3HMUECKUMHU BEJTMUYNHAMHU.

Buinycknux nonyuum 603mMo4cHOCHb HAVYUMbCA.

* IPOBOJAUTH UCCIICIOBAHUS, CBSI3aHHbBIE C U3YYECHUEM CBOWCTB (DYHKIIUN, B TOM YHUCIIE C
MCIIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TpadUKOB U3yUYEHHBIX (DYHKIIMI CTPOUTH OoJiee
CJIOXHBIE TpaduKH (KyCOUHO-3a/IaHHbBIC, C «BBIKOJIOTHIMIU» TOYKAMH H T. 11.);

* UCIIOJIh30BaTh (DYHKIIMOHAJBHBIC MPEICTABICHUS U CBOMCTBA (QYHKIUN TSI PEIICHUS
MaTeMaTHUECKHX 3a7[ad U3 Pa3IMuHBIX Pa3/IesioB Kypca.

YucioBble MOCT€10BATEIHLHOCTH

Buinycknux nayuumes:

* MOHMMATh W HCIIOJIB30BaTh SI3BIK IMOCIICAOBATEILHOCTEH (TEPMHUHBI, CHMBOJIUYCCKHE
0003HaueHNUs);

* TpUMEHATh (OpPMYyJBI, CBS3aHHBIE C apUOMETHYCCKOM ¥ TEOMETPUUYCCKOM
nporpeccueii, u ammapar, cOPMHUPOBAHHBIA MPU HM3YYCHUH IPYTHX pa3aeiioB Kypca, K
PCILIEHHUIO 3a/1a4, B TOM YHCJI€ ¢ KOHTCKCTOM M3 PCAIbHOM JKU3HH.

Boinycknux noayuum 603MoMCHOCHb HAYYUMbCL:

* pemath KOMOMHMPOBAHHbBIE 3a7aud C MpUMEHEeHHueM (OpMyJN N-TO YiIEHA U CYMMBI
NEPBBIX N WICHOB apU(METUUECKON U T€OMETPUUYECKON MPOrpecCuu, MPUMEHSS IPU STOM
anrapar ypaBHCHHU U HEPABEHCTB;
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* TOHUMATh apUPMETHYECKYI0 M TEOMETPUUYECKYI0 TMPOTPECCHI0 KaK (PYHKITUU
HaTypaJIbHOTO apTyMEHTa; CBI3bIBATh ApU(PMETUUECKYIO MPOTPECCHUIO C IMHEHHBIM POCTOM,
FCOMETPUYECKYI0 — C AKCTIOHEHITMAJIbHBIM POCTOM.

OnucarejbHas CTATUCTHKA

Buinycknux nayyumcsi:

* WCIIOJIB30BATh MPOCTEHIIME CIMOCOOBI TPEACTABICHHUS W aHAINW3a CTATUCTUYCCKUX

JIAHHBIX.
Buinycknux nonyuum 603M0H#CHOCMb
* MPUOOPECTH TIePBOHAYAJIbHBIA OIBIT OpraHU3alMyd cOoOpa JTaHHBIX MPHU IPOBEIACHUU
ompoca OOIIECTBEHHOT0 MHEHHMS, OCYIIECTBIISITh WX aHaJIu3, MPEACTABIATH PE3YJIbTaThl

oIpoca B BUJIE TaOJIMIIbI, IUArPAMMBI.
Ciy4yaiiHbie COObITHSI M BEPOSITHOCTD
Buinycknux nayuyumes:
* HAXOJAUTh OTHOCUTEJIbHYIO YACTOTY U BEPOSITHOCTh CITy4ailHOTO COOBITHS.

BbanCKHuK NOJYYUnt 603MONCHOCHID.
° HpI/IO6peCTI/I OIIBIT ITPOBCACHUA CJ'Iy‘-IaI‘/JIHBIX 9KCIICPUMCHTOB, B TOM YHCJIC C IIOMOIIBIO
KOMIIBIOTCPHOI'O MOACINPOBAHUS, HHTCPIIPCTANH UX PC3YJIbTATOB.

KomOunaropuka
Buinycknux nayyumes:
* pemaTtb KOMOMHATOPHBIC 3a7a4l HA HAXO0XKICHUE YKCiia O0BEKTOB I KOMOWHAIIUM.

Bbl}’lVCKHMK NoOJaYYUNT 603MOICHOCND .
®* HAYYHUTBHCA HCKOTOPBIM CIICHUAJIbHBIM HpI/IéMaM pEeUICHUA KOM6I/IHaTOpHBIX 3agad.

Haznaonasa zeomempus
Buinyckuuxk nayuumcs:
* pacmo3HaBaTh Ha YepTEKaX, pUCYHKAX, MOJICJISIX M B OKPY’KAIOIIEM MHUPE TJIOCKUE U

MPOCTPAHCTBEHHBIE TEOMETPUIECKUE (QUTYPHI;

* pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJILHOTO Mapajielenuneaa, MpaBUIbHOM
NUPAMU/IBI, TAJMHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Tapajuie/ienunea;

* OMPENEIATh M0 JMHEWHBIM pa3MepaM pa3BEPTKH (PUTYPHI JTUHEHWHBIE pa3Mepbl CaMoit
(burypsl 1 Ha000pOT;

* BBIYUCIIATH O0BEM MIPSIMOYTOJILHOTO Mapajieenuneaa.

Buinycknuk nosyuum 603modcHocmy.:

* HAy4YUThCA BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYD,

COCTABJICHHBIX U3 MPSMOYTOJIbHBIX MapaslIeIICIUIEI0B,;
* YIJIyOUTH W Pa3BUTh NPEICTABICHUS O IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (DUTYpaX;
* HAYYNTHCS IPUMEHATH NOHATHE PA3BEPTKU IS BBIITOJIHEHUS IPAKTUYECKUX PACUETOB.
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I'eomempuueckue ¢uzypor
Buinycknux nayyumes:

* MOJIb30BATHCS SI3BIKOM T'€OMETPHUH JIJIsl OMUCAHMS MPEIMETOB OKPYKAIOIIEro MUpa U
MX B3aUMHOTO PACIIONIOKEHMUS;

* pacrio3HaBaTh U U300pakaTh Ha YepTEkKaxX U PUCYHKAX FreOMETPHUECKUE (PUTYPBI U UX
KOH(UTYypaIuu;

* HAXOJUTh 3HAUCHUS JIIMH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOIICHUS, TPATyCHYIO
Mmepy yrioB oT 0° go 180°, mpumMeHsst ompezeneHus, CBOMCTBA U MPU3HAKU QUTYP U HUX
DIIEMEHTOB, OTHOWIeHHA (Quryp (paBeHCTBO, TMoA0OHME, CHMMETPHUH, IOBOPOT,
HapaieNbHbIA ePeHoc);

* ONEpUpOBaTh C HAYAJbHBIMU TOHATUSMU TPUTOHOMETPUU U  BBINOJHATH
AJIEMEHTapHbIE ONepay HaJl PYHKIUSIMH YTIIOB;

* pemath 3a7a4d Ha J0Ka3aTelbCTBO, OMHUPAsCh HAa W3YYECHHBIE CBOWCTBA (QUTYD U
OTHOIICHUH MEXTy HUMU U TIPUMEHSS U3YYCHHBIE METO/IbI JI0Ka3aTeIbCTB;

* pemaTh HECIOXKHBIE 3a/Jladyl Ha TOCTPOCHHE, TMPUMEHSS OCHOBHBIC AITOPUTMBI
MOCTPOEHHUS C TIOMOIIIBIO LIUPKYJISA U JTUHEUKH;

* pemaTth NpoCcTeiIlre IUIAHUMETPUUECKHE 33]Ja4M B IPOCTPAHCTBE.

Buinycknuk nonyuum 603moscHocmy:

* OBJIaJIETh METOJIAMH PEILICHUS 3aJlay Ha BBIYUCIICHUS U JI0KA3aTEIbCTBA: METOJAOM OT
MPOTUBHOIO, METOAOM TMOA00Ms, METOJO0M Tmepedopa BapHaHTOB U METOIOM
r€OMETPUYECKUX MECT TOUEK;

* IPUOOPECTH OMBIT MPUMEHEHUS AIreOpandecKoro ¥ TPUrOHOMETPUUECKOTO arnapara
Y UJIe¥ ABWKEHUS MPU PEIICHUHU T€OMETPUIYECKUX 3a/1a4;

* OBJIAJICTh TPAJAUIIMOHHOM CXEMOW pelIeHUsl 3ajJad Ha IOCTPOEHHUE C TTOMOIIBIO
LIUPKYJIS YU JUHEUKU: aHAJIU3, IOCTPOEHUE, JOKA3aTEIbCTBO U UCCIICIOBAHHUE;

* HAYYUTHCA PEIIaTh 33/1a4¥ Ha TMTOCTPOCHUE METOJ0M I'€OMETPUUYECKOTO MeCTa TOUYEK U
METOJ0M MOA00uS;

* IpUOOPECTH OMBIT UCCIAETOBAHUS CBOWCTB IJIAHUMETPUUECKUX (PUTYP C MOMOIIBIO
KOMIIBIOTEPHBIX MTPOTPaMM;

* MpHOOPECTH ONBIT BBHIIOJIHCHUS IPOSKTOB MO TemaM «l'eoMeTpHuecKue
npeoOpa3oBaHus Ha MIIOCKOCTH, «IlocTpoeHne oTpe3KoB Mo hopmyrie.

H3zmepenue zeomempuyeckux eeiuydun

Buinyckunuk nayuumcs:

* UCIIOJIb30BATh CBOWCTBA U3MEPEHHUS JUIMH, TIJIOMIAIEH U YIJIOB MPH PEIICHUH 3a7a4 Ha
HaxO0JICHUE JJIMHBbI OTPE3Ka, JJIMHBI OKPYXHOCTH, JIMHBI IyTH OKPYKHOCTH, TPaTyCHON
MEpHI yIJIa;

* BBIUKMCILITH IUIOIIAJA TPEYTrOJBbHUKOB, MPSMOYIOJBHUKOB, IApAIIIEIOrPaMMOB,
Tpareuuii, KpyroB v CEKTOpPOB;

* BBIYHCIIATH JJIMHY OKPYKHOCTH, JUIMHY JyTH OKPYKHOCTH;

13



* BBIYHMCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUIYp U WX YIJIbI, UCIONB3Yd (POpPMyJIbI
JUIMHBI OKPY>KHOCTH U JJIMHBI JyTU OKPY>KHOCTH, (POpMyJIbI Iutomanen ¢puryp;

* pemiaTh 3a/1a4 Ha JI0Ka3aTeJIbCTBO C MCIOIb30BaHUEM (POPMYJI JJIMHBI OKPY’KHOCTH U
JUIMHBI TyTY OKPY>KHOCTH, (popMyI miomazaeit puryp;

* pelaTh NPaKTHYECKHUE 3a]1a4M, CBA3aHHBIE C HAXOXKACHUEM F€OMETPUUECKUX BEIMUNH
(ucnonb3ys pu HEOOXOIMMOCTH CIPABOYHHUKHU M TEXHUYECKHUE CPEACTBA).

Buinycknux noayuum 603mMo4cHOCHb HAVYUMbCA:

* BRIUUCIIATH TUIOMIAAA (UTYpP, COCTABICHHBIX M3 JABYX WIW 00Jiee TPSIMOYTOJBHUKOB,
napasuieJIorpaMMOB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

* BBIUMCIIITH IUIOMIAA MHOTOYTOJILHUKOB, UCIIOJIb3Ysl OTHOIICHUSI PaBHOBEIMKOCTU H
PaBHOCOCTABJICHHOCTH;

* IPUMEHSATH AITeOPandeCKHii U TPUTOHOMETPUIECCKUH ammapat v UAeH JIBIKCHUS TIPH
PEIICHUH 3a7a4 Ha BBIYUCIICHHE TUTONIAIe MHOTOYTOJTbHUKOB.

Koopounamoi

Buinycknux nayyumes:

¢ BBIUHUCJEITH JJIMHY OTPC3Ka IIO0O KOOpAWMHATAM €I0 KOHIOB; BBIYUCJIATH KOOPAWMHATBI
CCPpCAUHEBI OTPC3KaA,

¢ UCIIOJBb30BATb KOOpIII/IHaTHEJﬁ MCTOA MJIA U3YUYCHUA CBOMCTB IIPpAMBIX U OKPYH(HOCTGIZ.

BbanCKHuK noJiydum 603MOHCHOCHb.

* OBJQAETh KOOPJAMHATHBIM METOAOM PEHICHHWS 33a71a4 Ha BBIYUCICHUS U
NIOKa3aTeIbCTBA;

* IPUOOPECTU OINBIT UCIOIL30BaHUS KOMITBIOTEPHBIX MPOrpamMM JijIsi aHaJIh3a YacCTHBIX
CJIy4aeB B3aMMHOI'0O PACIIOJIOKEHUS OKPYKHOCTEHN U IIPSMBIX;

* IPUOOPECTH OMBIT BBHIMOJTHEHHUS MPOEKTOB Ha Temy «lIpuMeHeHune KOOpAMHATHOTO
METO/JIa IPU PELIEHUH 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTEIbCTBAY.

[Iporpamma coiep>KUT JBa MOJTYJIS:
«Anzeopa» (1 u 2 wacmu), «I'eomempusa» (Iu 2 uacmu).

B moayJsie «Asnredpa» oTpabaThIBalOTCSI HABBIKKM pPEIIEHUs aareOpandeckux 3aaaHuid |
gactu KM OI'D. D10 3amanus ¢ BHIOOPOM OJHOTO OTBETa M3 YETHIPEX MPETI0KEHHBIX
BApUAHTOB, C KPAaTKMM OTBETOM U Ha COOTHECEHHE, C 3aMHChIO pelieHus. B atom Oioke
MPOBEPSIECTCS BJIQJICHUE OCHOBHBIMU QJIrOPUTMaMH, 3HAHME W TOHUMAHHE KIIFOUEBBIX
3JIEMEHTOB COJiepKaHus (MATEMAaTHUYECKUX TOHSATHIA, UX CBOMCTB, MPHUEMOB PEIICHHUS 3a1a4
U Tp.), YMEHUE T0JIb30BaThCd MaTEMAaTUUECKON 3aMKChI0, MPUMEHSTh 3HAHUS K PEIICHUIO
MaTeMaTUYECKUX 3aja4, He CBOJAIIMECS K MPSMOMY IIPUMEHEHHIO anroputma. [Ipaktuxo-
OPUEHTUPOBAHHBIE 3a/IaHUS MOJYEPKUBAIOT BaKHOCTh OCBOCHUSI TaKMX MaTEMaTUYECKUX
KOMIIETEHIIUM, KaK YMEHHE MPUMEHSTh 3aJaHUsl B MPAKTHUUECKON >KM3HU U B CMEKHBIX
o0macTsX.
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3aﬂaHI/I$I 2 YacTu HaITpaBJICHBI Ha ITPOBCPKY BJIAJICHUSA MATCPpUAJIOM Ha IMOBBINICHHOM

ypoBHe. WX Ha3HaueHue — Au@QPEpeHUUpOBaTh XOPOLIO YCIEBAIOMIUX LIKOJIBHUKOB IO
YPOBHSIM TMOJATOTOBKH, BBIIBUTH HaumOOJ€€ MOATOTOBIEHHYIO YacTh BBIIYCKHHUKOB,
COCTaBJISIOLLYIO MOTEHIIMAIbHBIM KOHTUHT€HT NPO(UIIBHBIX KIACCOB. DTH YaCTH COAEpPKAT
3a1aHUSI TIOBBIIMIEHHOTO YPOBHS CIJIOKHOCTH, KOTOpPBIE HAIIPaBICHBI HA NPOBEPKY TAKUX
Ka4eCTB MaTEeMaTUYECKOU ITOATOTOBKHY BBIITYCKHUKOB, KaK:

— YBEpEHHOE BlajieHre (hOpMaIbHO-ONEPATUBHBIM aIreOpanyecKuM anmnaparom;

— YMEHHME pELIUTh IUIAHUMETPUUYECKYIO 3a7a4yy, IPUMEHsS Pa3JInUHbIE TEOPETUUECKUE
3HAHUS Kypca F€OMETPHH;

— YMEHHE PEIINTh KOMIUIEKCHYIO 3aa4y, BKIIOYAIOUIYIO B c€0s1 3HAHUS U3 Pa3HbIX TEM
Kypca,

— YMEHHE MaTEMaTHYECKH I'PAMOTHO M SICHO 3allMCaTh PELICHUE, IPUBOASA IIPU HTOM
HE0OXOAMMBbIE MOSICHEHUS 1 00OCHOBAHUS;

— BJIa/ICHUE IIMPOKUM CIIEKTPOM IPHUEMOB U CIIOCOO0OB PacCyKICHUH.

Moayab «I'eomerpus» comepkut reomerpuyeckue 3agauu 1 yactu KM OI'D. B

3TOM OJI0KE IMOBTOPAIOTCA OCHOBHBIC TCOMCTPHYCCKHUC CBCACHUA, U OTpa6aTI)IBaeTCH HaBBIK
peHICHUA rCOMCTPHUUCCKHUX 3a1ay.
SaHaHH}I yactu 2 HAIIpaBJICHBI Ha IIPOBCPKY YMCHHA PCIIATh INNIAHHMCTPHYCCKYIO

3a/layy, TpPUMEHSS pa3IUYHblE TEOPETUYECKHME 3HAHWA Kypca TEOMETPHUH; YMEHUs
MaTeMaTUYeCKH IPaMOTHO U SCHO 3alHChIBATh PELICHUE, TPUBOS MPU 3TOM HEOOXOAUMBbIE
MOSICHEHUsT W OOOCHOBaHHUSA;, BIAJICHUE IIUPOKUM CIHEKTPOM TIPUEMOB M CIOCOOOB
pacCykJICHUM.

Metoanuyeckuii KOMMeHTapHii. 3aHIATHS 1O KKION TeMe I11e1eco00pa3Ho pa3OouBaTh
Ha dTtanbl (Onoku). Kaxkmas TemMa HauyMHAETCS C TMOBTOPEHHS OCHOBHBIX TEOpPEM U
dbopMyI, a TakKe pacCMOTPEHHUS HOBBIX, HE BXOJAIIMX B OCHOBHYIO IpOrpammy, HO
HEOOXOAMMBIX NpPHU pELICHUH psAlla 3ajaad Ha dK3aMeHe. Brimensercs mepBblil 010K
«OcHOBHbBIE CBEICHU». [ 5)KOHOMUHU BPEMEHU UCMOJIb3YIOTCS TaONUIBI (pa3gaTOYHBIN
Martepuai) ¢ popMyliaMu U pUCYHKAMHU, OTIOPHBIE IJIAKAThI, CIIAi10Bast MPE3CHTALIUS.

Bropoii 0Onok «PemaeM BmecTe» mpeamnosaraeT paz0op peuieHuil  OMOpHBIX
JE€MOHCTPALIMOHHBIX 3a/1ay, HCIHOJB3YIOUIMX OCHOBHBIE TEOpPEeMbl U (OPMYJBl JAHHOTO
pazzena W pellaeMble pa3HbIMHU CIIOCOOaMH, MOBTOPSIETCA aNTOPUTM PELICHHs 3ajad 1o
TeMe. YUuTeleM YAETSETCS Cephe3HOE€ BHMMAHHE DPa300py TUIMHMUYHBIX OIIMOOK B XOJI€
pelleHus 3aJaHusl, a TAK)KE 3alUCH OTBETa B SK3aMEHAIIMOHHBIN OnaHk. Pematorcs 3amanus
M3 4YacTu | »5K3aMeHalMOHHOW paboThl C BBHIOOPOM OJHOTO OTBETA M3  YEThIPEX
MPEAJIOKEHHBIX BapUaHTOB, C KPaTKMUM OTBETOM M Ha YCTAHOBJIEHUE COOTBETCTBUS
MEXIy OOBEKTaMH JIBYX MHOKECTB.

3aHATHE NPOJOJDKAETCS PEIICHUEM 3a]1ad TPYIIAMH U CAMOCTOSITEIbHBIM PEIICHUEM.
Orto Onokum «Pemaem B rpymmax» u «Pemaem camm». B xome pemenus 3amau
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pEKOMEHAyeTCsl OpuaepKuBaTbca npuHIMOA «OT TOPOCTOr0 K  CIOXKHOMY» IOJ
PYKOBOJICTBOM YUUTEJNSL.

VYuurento He00X0UMO MOOLIPSTh CTPEMIICHUE YUaIIUXCsl padoTaTh B MHANBUAYAIbHOM
pexxume. Ha Bcex Tumax 3aHITHH YyUUTENIO CIEIyeT MOJAJEPKUBATh aKTUBHBIM TUAJOr C
VYAIIMMHCS. YUHUTEIb CHCTEMATHYECKH OCYHIECTBISIET MOHUTOPUHI  JOCTHKEHUS
00s13aTEeNBHBIX PE3yJIbTATOB O0YUYEHHS, CBOEBPEMEHHO OCYIIECTBISET KOPPEKLUIO 3HAHUIMA
YUAIIHAXCA.

Annapam KoHmpoas.

B nmpomecce O0OCBOEGHHsS yYallMMMCS KaXIAOrO MOIYyJsd Kypca IPERyCMOTPEHO
NPOBEJCHUE TPEHUPOBOYHBIX TECTOB M CAMOCTOSITENBHBIX pabOT, MO3BOJSIOLIUX
IIPOBOAUTH TEKYIIUN U TEMATUYECKUM KOHTPOJIb 3HAHUA U YMEHHUM yYalUXCH.

TpeHrpOBOYHBIE TECTHI U CAMOCTOSITEIbHBIE PA0OTHI, HALIEJICHHBIE HA TPOBEPKY 3HAHUI
OCHOBHBIX TEOPETUYECKUX CBEJICHUN, OLIEHUBAIOTCS «3a4TEHO» (IMPU YCIOBHH BBINOJHEHUU
He MeHee 75% NpensoKeHHbIX 3aJaHuil) WM «He 3auTeHo». [lpu cocraBienun padoT
YUHTEIb MOXKET UCIIOIB30BAaTh MAaTEPUAIIBI U3 CIIMCKA JIMTEPATYPbl, PEKOMEHOBAaHHBIE JJIS
OpraHu3alyy MoAroToBKH K OI'D.

Takke Ha IPOTSKEHMHM BCErO0 Kypca y4YallUMCS MOXKHO HPEIJIOKUTH BBINOJHEHUE
MPOEKTa MO OJTHOM M3 TEM NpOorpaMmbl. BapraHT BBIMOIHEHUS IPOEKTHOM pabOThL: MOI00P
JOTIOJIHUTENIBHOTO  TEOPETHYECKOIO M MPAKTUYECKOTO MaTepuaja U3  PasIU4HbIX
HMCTOYHUKOB, TOMCK PA3IMYHBIX CIIOCOOOB pEelIEHUs OJTHOM 3a7a4H, COCTaBJIeHUE 0OpaTHOM
3aayu, opopMIIEHUE COOPAHHOIO MaTepuasa B HAKOMUTENbHYIO MarnkKy. 3allyuTa MpoeKTa
IIPOXOJIUT CPEAM yHAIMXCs KJIacca Ha OJTHOM U3 3aHATUM AJIEKTUBHOTO Kypca.

OcyliecTBiieHHEe KOPPEKUMM 3HAHWW  ydalluxcsi TMPOBOAUTCS HA OCHOBaHUM
MOHMTOPHHIA OTCJIEKUBAHUS PE3YJIbTATOB 00YUECHHUSI

Coaep:xaHue NporpaMmbl 3J1€KTHBHOI0 Kypca

Ne Ha3Banmue (TeMbl) MOIYJIsI KosuuecTBo
n/n 4acoB
1. AnreOpandeckue 3a1anusi 0a30BOr0 YPOBHS 36
2. ['eomeTpuueckue 3agaun 6a30BOr0 YpOBHS 36
3. 3afgaHusi 6a30BOr0 YPOBHSI C MPAKTUUYECKUM COACP)KaAaHUEM 18
(peasibHas MaTeMaTHKA)
4, AnreOpandeckue 3a/laHus IOBBIIIICHHOTO YPOBHS 18
CJIOKHOCTH
5. ['eomeTpuyeckue 3aaHus MOBBIIIEHHOTO YPOBHS 18
CJIO)KHOCTH
6. HroroBoe 3ansTue 2
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Monayab 1. Anzeopauyeckue 3adanus 6308020 yposH:i.

Beeoenue: uenv u copepkanue dIEKTUBHOTO Kypca, GopMbl KOHTPOJsl. OOBIKHOBEHHBIE
u necaruynble apoOu. CrangapTHeii BuA uyucia. OKpyrieHHe M CpaBHEHHUE YHCEIL
bykBennsbie BoipakeHusi. OOnacTh AOMYyCTUMBIX 3HauyeHuH. Dopmynel. CTeneHs ¢ 1enbIM
noka3aresneM. Muorowiensl. [IpeoOpa3zoBanne BeipakeHUil. Pa3ioxeHrne MHOTOWICHOB Ha
MHOXUTeH.  AnreOpamueckue  apobu.  CokpaimieHue — anreOpandeckmx — IpoOei.
[IpeoOpa3zoBanusi panuvOHANBHBIX BbIpakeHH. KBagpartHele KkopHU. JluHelHblE U
KBaJpaTHble ypaBHeHUsA. CucreMbl ypaBHeHuW. HepaBeHCTBa ¢ OJHOW NEPEMEHHOW U
CUCTEMBbl HEpaBEHCTB. PemeHue KBaapaTHbIX HepaBeHCTB. llocienoBarenbHOCTH U
nporpeccun. PexyppenTtHbie popmyiibl. 3aauu, periaemMbie ¢ MOMOIIBIO MPOrPECCUH.

Hucna Ha koopauHaTHOU npsAMoM. [IpencraBnenne pelieHnuii HEPaBEHCTB U UX CUCTEM
Ha KoopAuHATHOW mpsMoil. DyHkumu U rpapuku. OCOOEHHOCTH paCHONOKEHUS B
KOOPAMHATHOM IJIOCKOCTU TpadUKOB HEKOTOPHIX (YHKIMI B 3aBUCUMOCTH OT 3HAUYCHUS
MapaMeTpoB, BXOASAIIUX B (hOpMYJIbl. 3aBUCUMOCTh MEXY BEJIMUMHAMU.

[IponenTtel. CocTaBieHHE MaTeMaTHYECKOW MOJEIW IO YCJIOBHUIO 3aayd. TeKCTOBBIE
3aJlayd  Ha TMpakTHYeckuil pacuer. YUrenwe rpaduUKoB U JUarpaMM. JIEMEHTbI
KOMOWHATOPUKH, CTAaTUCTUKU M TEOPUU BEPOATHOCTEH. BpIpakeHHe BETUYMHBI U3
(bopMyIbL.

Monyasb 2. I'eomempuueckue 3a0auu 6a308020 ypoeHs.

TpeyroabHUKHU, YETHIPEXYTOJbHUKU. PaBEHCTBO TpEyroibHUKOB, moaodue. dopmyiibi
momaau. [IponopimonanbHbie oTpe3ku. OKPYKHOCTH. YTJIbl: BIIMCAHHBIC U LICHTPAJIbHBIE.

3a0anus noGLIULEHHO20 YPOGHA CTIOHCHOCHIU.

[IpeoOpa3zoBanust anreOpandecKux BBIPAKEHUN. YpaBHEHUS, HEPABEHCTBA, CUCTEMBI.
UccnenoBanne ¢Gynkuuu U moctpoeHue rpaduka. KycouHo-3amaHHble  (DYHKIIHH.
[Toctpoenue rpaduxoB ¢ MomyneM. 3ajayd Ha ABW)KEHHUE. 3a/ladyd Ha CMECH, CILIaBBI.
CnoxxHble TPOLEHTHI. 3aJadyd Ha COBMECTHYIO paloTy. 3ajaHus C MapaMeTpoM:
uccieoBaHue Tpa@uKkoB (YHKIUN, pelIeHUE YpaBHEHUNW M HEPABEHCTB C IMapaMETPOM.
3HaKU KOpPHEN KBAJpPATHOrO TpexujeHa. PacrosnokeHue KOpHEH KBaApaTHOTO TPEXUJIEHA.
[Tapametpsr &, b, C 1 KOpHU KBaJpaTHOTO TpexuieHa. [ eomerpudeckue 3a1auu.

Hmozoeoe 3anamue.
[IpoBeneHne UTOroBOro 0000IICHHMS.
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O:xunaemble pe3yabTaThl
[TnanupyeMble pe3ynbTaThl OOYYEHHUS OTpakarOT CJIACAYIOIIHE YeThIpe KaTeropuu
IT03HAaBaTEILHON 00JIACTH:
3Hanue/noHUMAaHue:

BIAJICHUE TEPMUHOM; BJIAQJCHHE PA3IMYHBIMU DSKBUBAJCHTHBIMH IPEIACTABICHUSIMU
(HampuMep, 4Yucia); pacrno3HaBaHWE (HAa OCHOBE OIPEICICHUM, H3BECTHBIX CBOUCTB,
c(hOpPMHUPOBAHHBIX MPEJCTABICHUH); UCTIOIb30BAaHUE PA3TMYHBIX MATEMATHUYECCKUX SI3BIKOB
(CMMBOJIMYECKOTO, TPAPUIECKOTO), IEPEX0]] OT OAHOTO SI3bIKA K IPYTOMY; HHTEPIIPETAIIHS.

Ymenue npumenums anzopumm:

UCTIONb30BaHUEe (POpPMYJIBI KaK ajropuTMa BBIUMCIICHHI, MPUMEHEHHE OCHOBHBIX
mpaBuJl JEUCTBUI C YMCIaMHU, aireOpandyecKuMU BBIPAKECHUSIMHU; DPEIICHHE OCHOBHBIX

TUTIOB YPAaBHEHUI, HEPABEHCTB, CUCTEM, 3ajay.
Ymenue pewiums mamemamuueckyro 3adauy:
3a/laHusl, TPU PEUICHUU KOTOPBIX TpeOyeTcsl MpUMEHEHUE (aKTyalau3aius) CUCTEMBbI

3HAHWI; peoOpa3oBaHUE CBSA3EM MEXAYy HM3BECTHBIMHU (DAKTaMU; BKIIOYEHUE H3BECTHBIX
HNOHSTUM, MPUEMOB M CIOCOOOB pEIIEHUS B HOBBIE CBA3M M OTHOILIEHUS, yMEHHE
pacrno3HaTh CTaHAAPTHYIO 33]1a4y B U3BMEHEHHOU (OpPMYIHpPOBKE.

Ilpumenenue 3HanUl 6 HCUSHEHHBIX, PEATbHBIX CUMYAUUAX '

3a/1aHus, GOPMYIHPOBKA KOTOPBIX «00JIEYEHa» B MPAKTHUECKYIO CUTYALMIO, 3HAKOMYIO

ydyamumcea 1 6J'II/13KyIO HX JKU3HCHHOMY OIIBITY.
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IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJBbHUKAMMU YY/ 110 3ABEPIIEHUU

OBYYEHUA

JIMYHOCTHBIE

CneunuanbHo-npeaMeTHbie YY1

MeTtanpeameTHbie YY1

PeryasiTuBHbie

Ilo3naBaTe/bHbIE

KOMMyHﬂKaTPlBHbIe

-IIOJIOKUTECIIBHOC OTHOLICHHUE K
YpOKaM MaTE€EMaTUKH;

-yMEHHUE TpU3HaBaTh
COOCTBEHHBIE OLIMOKH;
-(opMUpOBaHHE  IIEHHOCTHBIX
opueHTanuii  (camoperyssauus,
CTUMYJIMPOBAHUE, NOCTUKCHUE
1 1p.);

-opmupoBasue
MaTeMaTH4YecKoi
KOMIIETCHTHOCTH

B cdepe nuuHOCTHBIX yyn y

BBIILyCKHHUKOB OynyT
cOpMHUPOBAaHBl  BHYTPCHHSSA
TO3UIUS obyuaromierocs,
aJleKBaTHas MOTHBALHS
yueOHOI JeSATEITbHOCTH,
BKJIIOYAs yueOHble u
[03HABAaTE/IbHbIC MOTHBBI,
OpUEHTAIMSI HAa  MOpaJbHbIC

HOPMBI U UX BBIIIOJIHEHUE.

--BBIIOJHATL  apudMeTHyeckue

HCﬁCTBHﬂ, cou€Tasg YCTHBIE U

IHUCBMEHHBIC IPHUEMbI; HAXOAUTh

3HAQUEHHs KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panroOHaJIbHBIM IoKasaTeiem,

MCIIOJIB3Ysl IIPH HEOOXOAMMOCTH
BBIYHCIHUTEIIBHBIC yCTpOﬁCTBa;
0JIb30BATHCS OLICHKOM u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJISATh OYKBEHHbIE
BBIpOKEHUs UM (GopMysbl 1O

YCJIOBHAM 3a4a4; OCYLICCTBIATE B

BBIPAXKEHUAX u hopmynax
YHUCJIOBbIE MOJICTAHOBKU "
BBITIOJIHATE  COOTBETCTBYIOIHE
BBIYHCIICHHUS], OCYILIECTBIATH

MOJICTAHOBKY OZIHOI'O BBIPAJKECHHUS
B JIPYroe; BbIpaXkaTh U3 (HOpMyI
OIHY
OCTaJIbHBIE;

NePEMEHHYIO yepes
--BBINIOJIHATh OCHOBHBIC JICHCTBHS
CO  CTENEHAMH C  LEIbIMH
MOKa3aTeIsIMH, C MHOTOYWICHAMH
U anreOpanuecKUMH  JIPOOSMH;
BBINOJIHATH TOX/IECTBEHHbIE

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPAKEHHUI;

--[IPUMEHSTh CBoiicTBa
apupMeTHIeCKuX KBaJpaToB
KOpHeit ISt BBIUNCIICHNUS
3Ha4YeHHt u  npeoOpa3zoBaHuU
YUCIIOBBIX BBIPAXKEHHIA,

CoZIepKalIuX KBaApaTHBIC KOPHH;
--pelarh JUHEHbIe, KBaJpaTHbIC
YpaBHEHHs M palUOHAJIbHbIE
YpaBHCHHs, CBOISAIIHECS K HHM,
JBYX
YpaBHEHHIT u

CHCTEMBI JINHEHHBIX
HECJIOKHBIE
HEJIMHEHHBIE ypaBHEHNUS;
TEKCTOBbIE

--pemiath 3a1a9K

anreOpandecKum METOJIOM,

HPOBOJUTE  OTOOp  PEIICHHIA,

HCXOs u3 dbopmynupoBku
3a1a4u,

--OIIPEACIIATE KOOPAUHATBI TOYKHA
TOYKH C

TUIOCKOCTH, CTPOHUTH

3aJaHHBIMH KOOPMHATAMH;
M300paXaTh MHOKECTBO PELICHHI
JIMHEHOrO HEPaBEHCTBA;

--HAXOUTh 3HAUCHUS (yHKIHH,
3ajaHHOi (opMmyJioN, TabiuueH,
rpapukoM 1O €€ apryMeHry;
HAXOAUTb 3HAYCHUS apryMcHTa
110 3HAYCHNIO DYHKIMH, 38 JaHHOM
rpadukom wim Tabrunei;

--OIpe/IeNSITh CBOMCTBA (YHKIMH
rpaguky;
rpadiuecKue NpeaCTaBICHHs IPH

o ce TIPUMEHATH

pEIICHUH YPaBHEHHMH, CHCTeM,
HEPaBEHCTB;
--OIHCHIBATH CBOICTBa

HM3y4YEHHBIX (DYHKIHH, CTPOUTH HX
rpapuKH.

-OTCJICKMBATD LeJb y4eOHoI
JIeATENBHOCTH (C OMOpoii Ha
MapLIPYTHBIE JTUCTHI) U BHE
y4eOHOit (¢ 01opoii Ha pa3BOPOTHI
MPOEKTHOM JeATEIbHOCTH);
-Y4HTHIBATh OPHEHTHPBI, JTaHHbIC
y4HTelIeM, IIPH OCBOCHUH HOBOT'O
y4eOHOro MaTepuana;
-IIPOBEPSATH PE3YJIbTaThI
BBIYMCIICHUI;

-aJIeKBaTHO BOCIIPHHUMATh
yKa3aHus Ha OIMOKU U
HCIIPABJIATH Hail/IEHHbIE OLINOKH.
-OLICHUBATb COOCTBEHHBIC YCTICXH
B BBIYMCIIHTEIBHOMH
JCSITEIIBHOCTH;

-IUIAHUPOBATD LIATH 110
yCTpaHeHHIo pobesioB (3HaHUe
cOCTaBa 4Kcen).

B cdepe perynsaTHBHBIX Yy
BBIIIYCKHUKU CMOT'YT OBJIaJCTh
BCEMH TUIIAMHI

Y4.J€HCTB. HAIIPaBICHHBIX Ha
OpraHHu3alHUIo CBOCH paboThl B
OV u BHE ero, BKII0Yast
CMOCOOHOCTD MPHHUMATh U
COXPaHATH Y4eOHYIO LieNb U
3aj1a4y, [LIAHUPOBATH €€
pean3aluio, KOHTPOJIMPOBATh U
OLICHHBATh CBOM JICHCTBHS,
BHOCHTb COOTBETCTBYIOIIHE
KOPPEKTHBBI M HX BBIIIOJHEHHE
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--aHAJIM3UPOBATh YCIOBUE 3a1a4n
(BBLAEIATH YHUCIIOBBIE JAHHBIC H
1Le/Ib — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

-COIOCTABIIATh CXEMBI M YCIIOBHS
TEKCTOBBIX 3aJ1a4;

-yCTaHABJIMBATh 3AKOHOMEPHOCTH
1 UCIOJB30BaTh UX HPH
BBIIIOJIHEHUH 3a/IaHUI;
-OCYILECTBIIAT CHHTE3 YHCIIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOM
3aj1a4M (BOCCTAHOBJICHHE YCIIOBUS
10 PUCYHKY, CXeMe, KPaTKOH
3aITMCH);

-CPaBHUBATb U
Ki1accuduuupoBarh
n300paXkeHHBIE TIPEIMETHI K
reomeTpuyeckue GUrypsl 1o
3aJIaHHBIM KPUTEPUSIM;

-NIOHUMAaTh HH()OPMALHIO,
HPE/ICTABJICHHYIO B BHIIE TEKCTa,
CXEMBI, TaOJIHIIbI.

-BUJICTh AHAJIOTHU 1
HUCIOJIB30BaTh UX IPH OCBOCHUH
MPHEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reomeTpuyeckue Gurypel u3
3aJIaHHBIX YacTeil; J0CTpauBaTh
4acThb JI0 3aJaHHOI
TeOMETPHYECKOH (UTypBI;
MBICJICHHO JIeJTHTh
reOMEeTPHYECKYIO (UTYpY Ha
4acTu;

-COMOCTABIATH HHPOPMALHIO,
MIPE/ICTABJICHHYIO B Pa3HBIX
BHJAX;

-BBIOMPATh 3aJ[aHKE U3
MPE/UIOXKCHHBIX, OCHOBBIBAsICh Ha
CBOMX MHTEpecax.

B cdepe mosnaBatensueix YVY/|
BBIITYCKHUKH Hay4Jarcs
BOCIIPHMHUMATh M AHAJIU3UPOBATDH
cooOLIeHNHsT M BaXHEHIIHE HX
KOMITOHEHTBI-TEKCTBI,
HCIOJIb30BATh 3HAKOBO-
CHMBOJINYECKHE CPEJCTBA, B TOM
4UCclie  OBJAJCBAIOT  JeHCTBHEM
MOJIETUPOBAHHS, a TaKKe
IMIUPOKHM CIIEKTPOM JIOTHMYECKHX
JleicTBUI W onepauuii, BKiIOUYas

06IL[PIC TIPUEMBI PELICHU 3a1a4

--COTPY/IHHYATh C TOBAPHILAMU
IPU BBIIOIHCHUH 3a/JaHHIL:
YCTaHABIIMBATh U COOIIOAATH
0ouepéNHOCTh AeHCTBUIA,
CPaBHUBATb MOJIyYCHHBIC
Pe3yJIbTaThI, BEICITYIINBATH
HapTHEepa, KOPPEKTHO cO00IATh
TOBapHILy 00 OIIHOKaXx;

-3a/[aBaTh BOIPOCEHI C LEJIbIO
OJIy4EHHUS HY)KHOM
UHpOpMALNH;

-OpraHHU30BBIBATh
B3aHMOIPOBEPKY BBIIOIHEHHON
paboTsl;

-BBICKA3bIBATH CBOC MHEHHE IPU
00CyXICHUH 3a1aHUS

B cepe KOMMYHHKATHBHBIX Yy
BBIILYCKHUKH IIPHOOPETYT yMEHUs
YUHTBIBATh MO3ULUIO
cobecenHuKa(apTHEPCTBa),
OpraHMU30BBIBATb U OCYILECTBISTH
COTPYAHHUYECTBO M KOOIEPALHUIO C

yaurTeaeM u CBEpPCTHUKaMHU,

aZICKBAaTHO BOCIIPUHUMATH H
nepeaaBarh uHdopmanuio,
oTobpaxarh npeaMeTHOe
coJep kaHue u yCI0BUS
JACATCIIBHOCTH B COOﬁ].LleHl/U[X,
BOKHEHITUMH KOMITOHCHTaMH
KOTOPBIX SIBIISIFOTCS TEKCTBI
3a/1aHui.



YueOHO-TeMaTHYeCKOe IUIAHUPOBAHUE

Ne
/i Tema 3aHATUA
1. Anredpanyveckue 3axanus 6a30Boro ypoBHsi (36 yacoB)
Botuucnenusn (8 uacoes)
1. OObBIKHOBEHHBIE U AecaTuyHbIe Apodu. CTaHIapTHBINA BUJ YHCTIa
2. Tpenuposounvle sapuanmol
Ypasnenusn u nepasencmea (8 uacos)
3. | JluneitHble U KBaJpaTHBIC YPABHEHHUSI
4. | JlunelniHble U KBagpaTHBIC HEpaBEeHCTBA. CHCTEMBl HEPABEHCTB
5. Tpenuposounvle sapuanmol
Koopounammnas npsamas. I'pagpuxu (8 uacoes)
6. Hucna Ha koopauHaTHOW npsaMou. [IpeacTaBiieHue peeHnil HEpaBEHCTB U UX
CHCTEM Ha KOOPJMHATHOU MPSIMOM.
7. I'paduku GyHK1Mi 1 UX CBOMCTBA.
8. Tpenuposounvie sapuaumol. CamocmosmenvHas paboma.
Anzeopauueckue evipaxcenus (6 uacos)
Q. MHuorowiensl. Anredpanueckue 1podu, creneHu. JlomnycTumMple 3HaUEHUS
IIEPEMEHHOU
10. | Tpenuposounwvie sapuanmol
Ilocnedosamenvnocmu (6 uacos)
11. | Ywmcnossle nocaeaoBaTeabHOCTH. [Iporpeccun
12. | Tpenuposounwvie sapuanmol
2. F'eomeTpuyeckue 3a1a4u 6a30Boro ypoBHsi (36 yacoB)
Iloocuem yznoe (8 uacos)
13. | Tpeyronpauk. YeTbipexyronbHUK. OKPYKHOCTD
14. | Tpenuposounwvie sapuanmol
Inowaou gpuzyp (10 uacos)
15. | YersipexyrombHuku. TpeyronbHUK. OKpY>KHOCTD U KPYT
16. | Tpenuposounwvie sapuanmol
3aoanua na knemuamou oymaze (6 uaca)
17. | Beuucnenue miomazaeit Guryp Ha KjIeTdaTon oOymare
18. | Haxoxaenne IInH pa3InyHbIX OTPE3KOB Ha KIEeTYaTon Oymare
19. | Tpenuposoumnsie sapuanmol
Ilooooue puzyp (4 uaca)
20. | Ilonobue TpeyroibHUKOB
21. | Tpenuposounvle sapuarmol
Tpuzonomempus (4 uaca)
22. | OnpeneneHue CuHyca, KOCHHYCa, TAHTEHCA OCTPOTO yIila IPSIMOYTOJIEHOTO
TPEYTOJIbHUKA
23. | Tpenuposounvle éapuanmol
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Ne

Tema 3ansaTus
n/m

Buioop eepuvix ymeepacoenuit (4 uaca)

24, ‘ TpenupoBoUHbBIC 3a0aHUS

3. 3amanust 6a30BOro ypoBHS ¢ NPAKTHYECKUM COAepP:KaHNEeM
(peaabHasi MaTemaTuka) (18 yacoB)

TI'pagpuxu u ouazpammor. Texcmoeswie 3ad0auu (6 uacos)

25. | Utenue rpaduKoB U AMarpaMm

26. | TexcToBble 3a1a4M HA TPAKTUYECKUNA pacyeT

27. | Tpenuposounvle sapuarmol

Peanvnasa nnanumempus (8 uacos)

28. | Pemenune reoMeTprUeCKUX 3a1a49 MPaAKTUIECKON HAITPABICHHOCTH

29. | Tpenuposounvle 6apuanmol

Teopus éeposmuocmen (4 uaca)

30. | DneMeHThl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEM

31. | Tpenuposounvie sapuarnmeol

4. AnreOpanyeckue 3aaaHusl
NOBBIIIEHHOT0 YPOBHS cJ10:KHOCTH (18 yacoB)

32. | IlpeoOpa3oBanus anreOpanuecKux BhIPAKCHHUN

33. | YpaBHeHUs, HEPaBEHCTBA, CHCTEMBI

34. | WccnenoBanue PyHKIIMU U OCTPOCHHE rpaduKa

35. | TekcroBble 3amaun

4. T'eomeTpuUecKHe 3aaHUsI
NMOBBINICEHHOT0 YPOBHA CJI0KHOCTH (18 1yacoB)

36. | I'eomeTpuyeckue 3a1a4u Ha BRIYUCICHUS

37. | T'eomerpuyeckue 3a1a4u Ha TOKA3aTEIHCTBO

HTorosoe 3ansitue (2 yaca)

38. | Umocosoe obobwarouee nosmoperue
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