HHOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamMma coctaBiieHa Ha OCHOBAHUU CIEAYIOIINX HOPMAaTHBHBIX JOKYMEHTOB:

e Oenepa’abHBII KOMIIOHEHT TOCYAApCTBEHHBIX  00pa3oBaTENbHBIX CTAHIAPTOB HAYAIHHOTO
o0miero, OCHOBHOro o0miero u cpeaHero (momHoro) obmero o6pasosanus (IIpuxa3
Muno6OpazoBanuss Poccum ot 05.03.2004 Ne 1089 "O6 yrBepxkaeHun ¢eaepaabHOTO
KOMITOHEHTa TOCY/IapCTBEHHBIX 00pa30BaTEeNbHBIX CTaHAAPTOB HAYAJIBLHOTO OOIEro, OCHOBHOTO
obmero u cpeaHero odiero oopazopanus');
o [TpumepHoii nporpaMMbl TI0 MaTeMaTHKE OCHOBHOTO  oOmiero oOpa3oBaHus
(Martemaruka. 5 kiacc: paboyas mporpamma no yueOnuky H.S. Bunenkuna, B.M.JKoxona,
A.C.Yecnoxkona, C.U.1IBapudypnaa / aBt.-coct. O.C.Ky3nenona, Bonrorpaz, 2012 )
. ABropckoii mpumepHoi mporpammoii FO.H.MakapsiueBa  AureOpa. 7-9 kimacchl.
(ITpocserienue ,2014);
. Agtopckoii nmpumepHoir nporpammoit JI.C. Artanacsina, B.®. byry3osa, C.b. Kagomiiesa
(I'eometpus. Ilporpammbl  o0mieoOpa3oBaTeNbHbIX yupexaeHuil.7-9  kmacc./ CocTaBUTENb
Bypmuctposa T.A./ M.: [Ipocsemenue,2014);
. [Tpukazom MunucrepctBa oOpazoBanuss u Hayku P®D ot 31.03.2014 No253 «O6
VTBEPKACHUM TeEpevHs Y4eOHHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) MMHHHUCTEPCTBOM
oOpa3oBaHus 1 HayKu Poccuiickoii Deepaniy K UCIIOIb30BAaHUIO B 00Pa30BaTEeILHOM ITPOIIecce
B 00I11€00pa3oBaTeIbHBIX YUPEKICHUAK, PEATU3YIOMIMX OO0pa3oBaTeiIbHble MPOrpaMMbl U
MMEIOIINX TOCYAAPCTBEHHYIO aKKpeauTanuo» (¢ usmeHenusimu ot 05.07.2017r );
. OOII COO MOBY baiiMakckuil IMLEeH-UHTEPHAT;
. VYuebnsiit mman MOBY Baiimakckwii nuieii- HHTEpHAT ;
. [Tonoxenue o coctaBieHuy paboOUUX NPOTrpamMM MO IPEIMETY;

Mecto npeamera B ¢gerepajibHOM 0A3MCHOM Y4eOHOM ILIaHe.

CornmacHo ¢QeneparbHOMY 0a3MCHOMY y4eOHOMY IUIaHY JUIsi OOpa30BaTEIbHBIX
yupexaenui Poccuiickoit denepanuu Ha U3yyeHUe MaTEMaTUKU B 5 — 9 Kilaccax OTBOJUTCS HE
meHee 1045 4 u3 pacuera 5 1 B Hezenmo ¢ 7 mo 9 kiacc. B Tom uncie: B 5-8 kiraccax — 175 9acos,
B 9 knaccax — 170 yacoB. BeimoigHeH#e nporpaMMbl OpUEHTUPOBAHO HA 35 yueOHBIX HEAENb B 5-
9 xiraccax, 34 "Hemenu B 9 Kitaccax.

PaGouas mporpamMma mOJTHOCTBIO OTpakaeT 0a30BbIi YpPOBEHB MOATOTOBKH YUaIIMXCS 1O
paszenaM, KOHKpPETU3UPYET cojiep:kaHue OJOKOB 00pa30BaTENIbHOIO CTAaHJApTa, paclpeeliser
yueOHbIe Yachl 10 pa3jenaM Kypca MaTeMaTHKHU, yKa3bIBAET MOCIEI0BATENbHOCTh U3YUCHHS TEM
U pazlielioB y4yeOHOro MpeaMeTa C Y4YeTOM BHYTPHUIPEIMETHBIX CBSA3€H, JOTMKM Y4eOHOTro
npoliecca, BO3pacTHBIX OCOOCHHOCTEN yJaluxcs.

Apu¢mMeTuKka TMpu3BaHa CIOCOOCTBOBaTh IPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB,
HEOOXOMUMBIX Ul TMOBCEAHEBHOM kMu3HM. OHa CiIyXUT 0a30i JJs1 BCEro AajbHEUIIEro
U3YYEHUS MaTeMaTHK{, CIOCOOCTBYET JIOTMUECKOMY pPa3BUTHIO M (OPMHUPOBAHUIO YMEHHS
MOJIb30BaThCA aJITOPUTMAMU.

Auredpa HaieneHa Ha (OpMUPOBAHHWE MaTEMaTUYECKOro ammnapara JJis pelieHus 3aaad
U3 MaTeMaTHUKH, CMEXHBIX TMPEAMETOB, OKpYXarolled peanbHOCTH. SI3bIK  anreOpsl
MOTYEPKUBAECT 3HAUYEHUE MAaTEeMaTHKU KakK s3bIKa IS MOCTPOCHUS MaTeMaTUYECKUX MOJeleH,
IPOIIECCOB M SIBIEHHH peanbHOro mupa. OnHONW M3 OCHOBHBIX 3a/lad H3Y4EHHUS aireOpbl
ABIISIETCS. Pa3BUTHE AJITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOT0, B YACTHOCTH, JIJISl OCBOCHHUS
Kypca WHGOPMATUKH; OBJIAJICHHE HABBIKAMHU JEAYKTHBHBIX paccyxaeHuii. [IpeobpazoBanue
CUMBOJIMYECKUX (OpPM BHOCHUT CBOM crenuuyeckuil BKIaJ B pa3BUTHE BOOOpaKeHUS,
CHOCOOHOCTEH K MareMaTHYecKoMy TBOpUecTBY. [lpyroil BakHOM 3amayeil M3ydeHHs anreOpbl
SBJISICTCSl TIOJTyYEHUE IMKOJbHUKAMH KOHKPETHBIX 3HAHUH O (YHKIHMSIX KaK BaKHEUIIEH
MaTeMaTHYeCKOM MOJIeNM Ui ONUCAaHWs M UCCIEeNIOBaHMA pPa3sHOOOPa3HBIX MPOIECCOB
(paBHOMEpHBIX, PAaBHOYCKOPEHHBIX, OSKCIOHEHIHUANbHbIX, MEPUOJUYECKUX U [1p.), JUIs



(dbopMHpOBaHUS Yy YUALTUXCS MPEACTABICHUNA O POJIM MAaTeMaTUKU B Pa3sBUTHM LMBUIM3ALNU U
KYJIBTYPBI.

I'eomeTrpusi — OaMH M3 Ba)XHEHWIIMX KOMIIOHEHTOB MaTEMaTHUYECKOTO OOpa30BaHMI,
HEOOXOAUMBIA ISl MPUOOPETEHUs] KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE U IPAKTHUECKU
3HAYMMBIX yMEHUH, (HOPMHUPOBAHMS S3bIKA OMHCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, I
pPasBUTHsI NPOCTPAHCTBEHHOTO BOOOPAKEHMsI U WHTYUIMM, MAaTEeMaTHYECKOW KyJIbTYphl, IJIs
ACTETUYECKOT0 BOCHUTAHUS Yydamuxcs. V3ydeHue reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JIOTMYECKOr0 MBILIIEHHS, B (POPMUPOBAHUE TIOHATHS JOKa3aTEIbCTBA.

DJIeMeHTBhI JIOTMKH, KOMOMHATOPMKH, CTATHCTMKM W TeOPHMH BepPOATHOCTel
CTAHOBSTCS O00s3aTE€IbHBIM KOMIIOHEHTOM IIKOJBHOI'O O0Opa3oBaHUs, YCHJIMBAIOIIUM €ro
NPUKIAJHOE W TPAKTUYECKOE 3HAa4YeHHE. DTOT Marepuan HEOoOXOAMM, TMPEXIE BCEro, s
(dopmupoBaHus (YHKIHOHAIbHON I'PaMOTHOCTM — YMEHHUH BOCIPUHMMATh M aHAJIW3UPOBATH
UH(OPMALIMIO, TPEJCTABICHHYIO B Pa3UYHBIX (hopMax, NOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTMX PEAIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH IIPOCTCHUIINE BEPOSTHOCTHBIE pPACYETHI.
W3yueHre 0CHOB KOMOMHATOPHUKH TTO3BOJIUT y4aIleMyCsi OCYIIECTBIIATh PACCMOTPEHHE CITyYacs,
nepedop U MOACUYET YKcia BAPMAHTOB, B TOM YMCIIE B IPOCTEHIINX MPUKJIAAHBIX 3aadax.

[Ipy M3y4eHHM CTAaTUCTUKU M TEOPUU BEPOSITHOCTEH 00OTramaroTcsi MpeacTaBICHUS O
COBPEMEHHOM KapTHMHE MHUpa U METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTHUCTUKM KaK MCTOYHHMKA COLMAJIbHO 3HAUYMMOM HHQOpPMAIMK M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

HnaﬂnpyeMble NpEeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA yqeﬁﬂoro l'lpe)lMETa«MaTeMaTI/IK32

N3ydeHne mareMaTWKH Ha CTYIEHHM OCHOBHOTO 0OmmIero oOpa3oBaHUsSI HAIPABJIICHO Ha
JOCTH>KCHHE CIICYIOIINX HeJIei:

- OBJIQJICHUE CHCTEMOM MAaTeMaTHYeCKUX 3HAHUW M YMEHHUM, HEOOXOAUMBIX IJIf
MPUMEHEHUS B IPAKTUYECKON AEATENbHOCTH, U3YyYEHUS CMEXHBIX AUCIUIUIMH, MPOILOJIKEHUS
oOpa3zoBaHus;

- UHTEJUJIEKTyallbHOE€ pa3BUTHE, (HOpPMHUpPOBAHHE KAYECTB JUYHOCTH, HEOOXOIMMBIX
YEJIOBEKY ISl TIOJIHOLEHHOW U3HU B COBPEMEHHOM OOIIECTBE: SICHOCTb U TOYHOCTH MBICIIH,
KPUTUYHOCTb MBIIUICHUS, UHTYULUSA, JOTUYECKOE MBIIIJIEHHUE, 3JIEMEHTBI aJrOPUTMHUYECKOU
KYJIbTYpHbI, MPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

- opmupoBaHue NpeaCTaBIeHUN 00 UIESX U METOJIaX MaTeMaTUKH KaK YHHUBEPCAIbHOTO
S3bIKa HAYKW U TEXHUKHU, CPEACTBA MOJICTIMPOBAHUS SBJICHUHN U MTPOLECCOB;

- BOCIIMTaHUE KYJIbTYpbl JIMYHOCTH, OTHOLIEHUS K MaTeMaTHKe KaKk K 4YacTu
0011eYeIOBEUEeCKOM  KYJIBTYphl, IMOHUMAaHHWE 3HAYMMOCTH MaTeMaTUKH JUIsl  HAy4HO-
TEXHUYECKOI0 IPOrpecca.

Conep:xkaHue 0CHOBHBIX 00pa30BaTeIbHBIX POrpaMMm

Apupmernka

Harypanenuble umcna. [ecaruunas cucrtema cuucieHus. PuMmckas Hymepauus.
ApudmeTrndeckne OeHCTBUS HaJa HaTypaidbHbIMU unciaamMu. CTemneHb C HaTypalbHBIM
MOKa3aTeJieM.

Jenumocts HaTypaibHbIX umcen. [Ipusnaku genmumoctu Ha 2, 3, 5, 9, 10. [Ipoctsie u
cOoCTaBHBIC umclia. Pa3nokeHrne HAaTypaJlbHOTO 4YMCia Ha MPOCThIe MHOXKWTETU. Hambonmbmmii
oOmIuii enuTens U HaMMeHbIIee ob1ee KkpaTHoe. [lenenne ¢ ocTaTKoM.

Hpobu. OObikHOBeHHass ApoOb. OcHoBHOe cBoWcTBO Jpobu. CpaBHeHHE ApoOeil.
ApudmeTndeckrne ACUCTBUS C OOBIKHOBEHHBIMH ApoOsMu. HaxokaeHue 9acTu OT Menoro u
IIEJIOTO II0 €ro YacTH.

Hecstuunas apoOb. CpaBHEHHE AECATUYHBIX apoOeil. Apudmernyeckue IeHCTBHUS C
necATUYHbIMU pobsimu. [IpencraBineHue AecSITUYHON ApOOM B BUIE OOBIKHOBEHHOH Ipodu u
OOBIKHOBEHHOMH B BHJIE I€CATUYHOIA.



Paunonaneubie uncna. Llenple uncna: mMonoXuTeNbHbIE, OTPUIIATEIbHBIE U HYJIb. MOyJb
(abcomroTHas BenumurHA) yncia. CpaBHEHHE pallMOHATIBHBIX YKcesl. ApudmMeTrndecKue IeriCTBHs
C pallMOHANIbLHBIMU YUCIaMH. CTENEHb C LEIbIM MTOKa3aTEeJIeM.

UucnoBble BBIPOKEHUS, MOPAIOK NEHCTBUII B HUX, HCHOJIb30BaHHUE CKOOOK. 3aKOHBI
apuQMEeTHUECKUX NEHCTBUI: TIEPEMECTUTENBHBIN, COUETATENBHBIN, PACTIPEACTUTEIIbHBIN.

HevictButenbuble yucia. KBaaparHelii KopeHb M3 uMcia. KopeHb TpeTbell CTENEHH.
[TonsiTie 0 KOpHE n-i crerneHu W3 ymcha. HaxoxjaeHue MpuOIMKEHHOTO 3HAYCHHUsS KOPHS C
MOMOIUIBIO KaJbKYJIATOpA. 3aliCh KOPHEH C MOMOIIBIO CTENIEHHU C IPOOHBIM MTOKA3aTEIeM.

[TonsiTe 00 wWppanMoHATLHOM uucie. MppanuoHambHOCTh 4YHcha. JlecATU4HbBIE
npUOIMKEHUS UPPALIMOHATBHBIX YHCEIL.

JleiicTBUTENbHBIE  YHCIIa KaKk OCCKOHEUHBbIE  JecATUYHbe JpoOu. CpaBHECHHE
JNEHCTBUTENBHBIX YKCeN, apudMeTHIeCKe IeHCTBUS Hall HUMHU.

DTanbl pa3BUTHSI IPEJCTABICHUS O YUCIIE.

TexcToBble 3aaun. Penienre TeKCTOBBIX 3a7a4 apu(PMEeTHIECKUM CIocOO0OM.

N3mepenusi, npuOmmKeHus, OlNEHKA. ENMHUIBI W3MEpEeHUs UIMHBI, IUIOMAan, 00bema,
Macchl, BpeMEeHH, CKOPOCTU. PazMepbl 00BEKTOB OKpYIKaIOLIEro MUpa (0T 37€MEHTApHBIX YaCTHUI]
1o BeenenHoit), [MTENTbHOCTS TPOLIECCOB B OKPYKAIOIIEM MHDE.

[IpencraBieHne 3aBUCUMOCTH MEXKy BETUYMHAMU B BUJE (GOPMYIL.

[IponienTsl. HaxoxieHre mpoieHTa OT BeJTUYHHBI, BETUYHHBI 110 €€ TPOLICHTY.

OTtHolieHne, BbIpaK€HUE OTHOILIEHUs B mporeHTax. [Iponopuus. IlponopunonansHas u
00paTHO IPONOPIUOHAIbHAS 3aBUCUMOCTH.

Oxkpyrnenune uucen. Ilpukuaka M OUEHKAa pe3ylbTaTOB BbIUMCICHUN. Brelnenenue
MHOKHUTEJIS - CTETIEHU JIECSATH B 3alIMCH YHCTIA.

Auredpa

Anrebpanueckue BbIpakeHHs. BykBeHHBbIE BbIpaXKeHHs (BBIPAKEHHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaueHHE OYKBEHHOI'O BblpaxkeHUsl. JlomycTHMble 3HaYEHUS IEPEMEHHBIX, BXOISAIINX
B anreOpanyeckue BblpaxkeHus. [loacTaHoBKa BBIpaK€HMH BMECTO INMepeMeHHbIX. PaBeHCTBO
OyKBEHHBIX BhIpaxxeHUMU. TOXIECTBO, 10KAa3aTEIHCTBO TOXKIAECTB. [IpeoOpazoBanus BIpaeHUH.

CpolicTBa CcTeNEeHEW ¢ LenabIM IoKazareiaeM. MHorowieHsl. CIll0)K€HHE, BBIYUTAHUE,
YMHO>KEHHE MHOTOWIEHOB. POPMYIIbI COKPAIIEHHOIO YMHOKEHHUS: KBaJApaT CyMMBbI M KBaapar
pasHOCTH, Ky0 CyMMBI M Ky0 pa3sHocTH. DopMyia pa3HOCTH KBaApaToB, (hopMysa CyMMBbI KyOOB
U pa3sHOCTH KyOoB. Pa3znoxeHue MHOrowieHa Ha MHOXWUTEIH. KBaapaTHBIH TpexXulieH.
Breinenenne momHOro kBajapara B KBaJpaTHOM TpexwieHe. Teopema Buera. Pasnoxenne
KBaJPaTHOI'O TpPEXWICHa Ha JIMHEWHBIE MHOXWTEIW. MHOrOWIEHbl C OJHOM NEPEMEHHOM.
Crenenb MHOrousneHa. KopeHb MHOTOUJIEHA.

Anrebpanyeckas n1po0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandeckuMu ApoosiMu.

ParnonanbHble BeIpakeHHUsI U UX IpeoOpa3oBaHus. CBONCTBAa KBaJpaTHBIX KOpHEH U UX
IPUMEHEHNE B BBIUMCIICHUSIX.

VYpaBHEHMsI M HEpPaBEHCTBA. YpPaBHEHHME C OAHOM mepemeHHOW. KopeHb ypaBHEHus.
JluneitHoe ypaBHeHue. KBagpaTtHoe ypaBHeHue: (opMylia KOpHEH KBaIpaTHOTO ypaBHEHUS.
Pemenne panvoHanbHBIX ypaBHEHMH. I[IpuMepel pellleHHMs YpaBHEHUM BBICIIUX CTEICHEH;
METO/IbI 3AMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIH.

VYpaBHeHHE ¢ JABYMs IEPEMEHHBIMH; pELIEHUE YPABHEHMsI C JBYMsI IEPEMEHHBIMHU.
Cucrema ypaBHeHMH; pemieHue cucteMbl. CHucTema JIByX JIMHEHWHBIX YPaBHEHHMU C ABYyMS
NEPEMEHHBIMH; pEIlIeHHe TIOACTAaHOBKOM U alreOpandeckuM CJIOXKEHHEM. YpaBHEHHE C
HECKOJIbKUMH TepeMeHHbIMU. [Ipumepsl pemieHusi HenmHENWHBIX cucteM. [Ipumepsl pemieHus
YPaBHEHHUH B LIENbBIX YUCIIAX.

HepaseHnctBo ¢ onHOM mnepemeHHOW. Pemienue HepaBeHcTBa. JIMHEHBIE HEPABEHCTBA C
OJTHOW TepeMeHHON M ux cuctembl. KBaapartHele HepaBeHcTBa. IIpumeps! perieHus apoOHO-
JIMHENHBIX HEPABEHCTB.

YucioBble HEPABEHCTBA M UX CBOMCTBA. JlOKa3aTeNbCTBO YMCIOBBIX M alreOpanveckux



HEpPaBEHCTB.

[lepexom oT crmoBecHOW (OPMYJTUPOBKHA COOTHOIIEHWH MEXAY BEJIWYMHAMU K
anreOpanvaecKou.

Pemennie TeKCTOBBIX 33724 anredpandeckum crocooom.

YucnoBele mocnenoBaTenbHOCTH. lloHSATHE mMOCIenoBaTenbHOCTH. ApupMeTnueckas u
reoMerpuueckas nporpeccud. @opmyibl 001Iero wieHa apupMeTHuyecKoil U reoMeTpuiecKon
MPOTPECCUii, CYMMBI TMEPBBIX HECKOJBKUX WICHOB apu(PMETUYECKOW H TIeOMETPHYSCKON
MPOTPECCUi.

Cno’kHbI€ TPOLIEHTHI.

Uucnosbie ¢ynkuuu. Ilonstue ¢yHkmuu. Obmacte omnpeneneHus ¢GyHkuun. CrocoOb!
3ananus pynkuuu. [paduk QyHknmm, Bo3pacTanwe W yObIBaHWe (DyHKIMM, HAaMOOIbIIee U
HauMeHbIllee 3HAYeHUS (QYHKUUU, HYIHM (QYHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA. UTeHue
rpaduKoB GYHKIUH.

OyHKIMH, ONMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOMOPLUOHAIBHYIO 3aBUCHMOCTH, HX
rpadpuku. Jluneitnas ¢yHKuMA, ee TpaduK, TEOMETPUUYECKUH CMBICH KO3 (PHUIIMEHTOB.
I'unepOomna. Kpanpatnunas gyskius, ee rpaduk, mapadona. KoopauHaTel BepIvHbl TapadoIibl,
ocb cuMMeTpuu. CTeneHHble (YHKIMM C HaTypaJbHBIM IOKa3aTeseM, X rpaduxu. I'papuku
GbyHKIMI: KOpeHb KBaJpaTHBIA, KOpeHb KyOudeckuii, monaynb. Vcmonbp3oBaHue rpaduxoB
(GyHKIMHI 1715 peleHys] ypaBHEHUM U CUCTEM.

[Ipumepsl rpadguueckux 3aBHCUMOCTEH, OTpa)kalolINX pealibHbIE MPOLECCHl: KolebaHue,
NOKa3aTeIbHbIN pocT. UncaoBbie ()YHKIMH, OMMCHIBAIOIINE 3TH POIIECCHI.

[TapannensHblil IepeHOC rpaUKOB BIOJIb OCe KOOPAMHAT U CUMMETPHSI OTHOCUTEIBHO
oceil.

Koopounatel. M300paxkeHne dYucen o4ykaMu KOOpAWHATHOW mpsMoil. ['eomerpuyeckuii
CMBICJI MOAYJISA Yncia. YHCIOBbIE MPOMEXYTKU: MHTEPBAJ, OTPE30K, Iyd. DopMyIia pacCTOSTHHS
MEXy TOYKaMU KOOPJAUHATHOM MPSMOA.

JlekapToBbI KOOPAWHATHI HAa IJIOCKOCTH; KOOPAMHATHI TOYKH. KOOpIMHATHI CepenHBI
orpeska. Dopmysna paccTOSHUS MEXKIY JBYMS TOYKAMHU ILJIOCKOCTU. YpPaBHEHHE NPSIMOH,
yIII0BOM K03 (umeHT nmpsMoii, yCIoBHE MapalljIeTbHOCTH MPSIMBIX. Y paBHEHHE OKPYKHOCTH C
[EHTPOM B Hauajie KOOpAUHAT U B TFOOOW 3aJaHHON TOUKE.

I'paduueckass wHTEpHpeTanuss YpaBHEHWA C JByMsS TII€PEMEHHBIMH W WX CHCTEM,
HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble NOHATHS U TEOPEMBI F€OMETPUH. BO3HUKHOBEHUE T€OMETPUU U3 TPAKTHUKH.
['eomerpuueckue purypsl u Tesna. PapeHcTBO B reomeTpun. Touka, MpsiMast U IIIOCKOCTb.
[TonsTHE 0 reomMeTpudeckoM mecte Touek. Paccrosaue. OTpesok, nyd. Jlomanas.
VYron. Ipsmoit yron. Octpele u Tymnble yrisl. BepTukanbHbele U CMEXKHBIE yIiibl. buccekrpuca
yIJla ¥ €€ CBOMCTBA.
[TapayenpHble U mepecekaromuecs npsmele. IlepneHauKynsapHOCTs IpsMbIX. TeopeMbl O
NapajuIeIbHOCTH U MEPIEHANKYIIPHOCTH NpAMbIX. CBOWCTBO CEpEMHHOIO MEPIEHANKYIsApa K
oTpe3Ky. [leprienauKynsap 1 HaKJIOHHAsI K IPAMO. MHOTOYrOJIbHUKH.
OKpy’>KHOCTb U KpYT.
Harnsanele npenctaBieHUss O NMPOCTPAHCTBEHHBIX TeNax: KyOe, Mapajulesienuresie, MmpusMe,
nupamu/ie, mape, chepe, konyce, s ape. [Ipumepst ceuennii. [Ipumeps! pa3BepTok.
Tpeyronbauk. IIpsMOyroipHble, OCTPOYrOJbHBIE W TYNOYIOJbHBIE TPEYrOJbHUKU. BpIcoTa,
MearaHa, OUCCeKTpHCca, CPelHAs JIMHUSA TpeyrojibHUKa. PaBHOOeApeHHBIE U PaBHOCTOPOHHUE
TPEYroJbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3nakm paBeHcTBa TpeyroJbHUKOB. HepaBeHcTBO TpeyroiapHuka. Cymma  yIyioB
TpPEeYrojabHUKa. BHEIIHNE yIibl TPEYroabHUKA. 3aBUCUMOCTb MEKy BETUYMHAM CTOPOH U YIJIOB
TPEYTOJIbHUKA.

Teopema Paneca. [lonoOue TpeyroibHUKOB; Ko3hduieHT nogoodus. [lpuznaku nogodus



TPEYrOJIbHUKOB.

Teopema IIudaropa. Ilpu3Hakum paBeHCTBa NPSIMOYTOJBHBIX TpPEyroibHUKOB. CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHI'€HC OCTPOTrO YIJIa IPSIMOYTOJIBHOTO TPEeyroibHUKA U yriaoB oT 0° mo
180°; mpuBeneHne K ocTpoMy yriy. PemieHue mpsMOYTOJbHBIX TPEYroiabHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMysbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TaHIEHC,
KOTAHI€HC OJHOI0 M TOro XK€ yria. TeopemMa KOCMHYCOB M T€OpEMa CHHYCOB; MPHUMEPHI HUX
IPUMEHEHHUS JUI BBIYUCICHUS 3JIEMEHTOB TPEYTOJIbHHUKA.

3ameyarelbHble  TOYKH  TPEYrOJIbHUKA: TOYKHU MIepECEUCHUS CepEeIMHHBIX
NepIEHINKYIIAPOB, OuccekTpuc, Meanan. OKpyKHOCTb Diiepa.

YersipexyronpHuk. Ilapamnenorpamm, ero cpoiictBa M npusHaku. lIpsMOyrospHUK,
KBaJgpaT, poMO, HX CBOWCTBA H TMpPHU3HAKU. [pamenusi, CpenHss JHUHUS Tpaleluu;
paBHOOEpeHHas Tpareuus.

MHoroyroiabHukd.  Beimykiaele  MHoroyroiabHukd. Cymma — yIVIOB  BBIIYKJIOTO
MHOI'OyTOJIbHUKA. BriucaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKHU. [[paBUIbHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb u kpyr. Llentp, pammyc, nuamerp. Jyra, xopma. CeKTop, CErMeHT.
LleHTpanbHbli, BOMCAHHBIA YToJ; BEJIMYMHA BIUCAHHOTO yria. B3aummHOe pacnosiokeHue
IIPSIMOM M OKPYXKHOCTH, IBYX OKpY>KHOCTeH. KacarenbHas U cexyas K OKpyKHOCTH; PaBEHCTBO
KacaTeJbHbIX, MPOBEJCHHBIX M3 OAHOW TOYKU. METpHUYECKHE COOTHOIIECHHS B OKPY)KHOCTHU:
CBOICTBa CEKYIIMX, KaCaTEeJIbHbIX, XOP/I.

OKpy>XHOCTb, BIIMICAaHHAs! B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMUCAHHASI OKOJIO TPEYTrOJIbHUKA.
BnucanHble M oOnucaHHBIE YETHIPEXYTOJbHUKH. BrucaHHBIE U ONHUCAaHHBIE OKPYKHOCTU
MPaBUIILHOTO MHOTOYTOJIbHUKA.

N3mepenne reoMmerpuyeckux BeJWYMH. J[nmHa oTpeska. JliMHA JIOMAaHOU, MNEpPUMETP
MHOT'OYTOJIbHUKA.

PaccrosiHue ot Toukm 0 npsmMoil. PacctosHue Mexay napajuleIbHbIMU NpAMBbIMA. JIMHA
OKPYKHOCTHM, YUCJIO NH; JuIMHA Ayrd. Bemnuuna yrna. I'pagycHas mepa yria, COOTBETCTBUE
MEX/1y BEJIMYMHON yria U JUIMHON AYTU OKPYKHOCTH.

[TonsTre o muomaay miockux ¢uryp. PaBHOCOCTaBIEHHBIE U PABHOBEIMKUE (GUTYPBI.

[Inomane npsmoyronpHuka. Ilnomane napamienorpamMma, TpPEyroibHUKAa W Tparelnuu
(ocHoBHBIE (hopMyIIbl). DOPMYIIBI, BEIPAKAIOIIUE TUIOMIAIh TPEYTOJIbHUKA: Yepe3 ABE CTOPOHBI U
yroJl MeXAy HUMH, Yepe3 NEepUMETp M paJuyC BIMCAHHOW OKPYXHOCTH, (opMyiia T€pOHa.
[Tnomanpe 4eThIPEXyroJbHUKA.

[Tnomanp kpyra u miIomaas CEKTopa.

CBsI3b MEX/y IUIOIIASIMU TTOT00HBIX (QUTYP.

O6bem Tema. Dopmynbl o0beMa MPSMOYTOJIBHOTO TapajUienenuneaa, kyba, mapa,
LWIMH]IpA U KOHYCA.

Bexrops!

Bekrop. [lnuna (Monyne) Bektopa. KoopauHatel Bektopa. PaBeHcTBO BekTOpoB. Oneparuu
HaJ BEKTOpaMHU: YMHO)XEHHME Ha 4YHCIIO, CJIOXKEHHUE, pa3Io’KEHUE, CKAIIPHOE IMPOU3BEACHHUE.
Yroa Mexy BEKTOpamH.

I'eomeTrpuueckue npeodpazoBaHus

[Tpumepsr awxenuit guryp. Cummerpus ¢uryp. OceBas CUMMETpHs M THapajlieIbHbIN
nepenoc. [ToBopoT u nentpanpHas cummerpus. [lonsatue o romoretnu. [lonodue duryp.

ITocTpoeHust ¢ TOMOIIBIO UPKYIIS U TMHEUKU

OcHOBHBIE 33J1Ja4M Ha TIOCTPOEHUE: JIEIEHHE OTpe3Ka MoMojaM, IOCTPOEHUE TPEYTroIbHUKA
[0 TPEM CTOpPOHAM, IOCTPOCHHE MEPIEeHAMKYIsIpa K NPSIMOM, MOCTPOEHHE OMCCEKTPUCHI,
JIeJIeHre OTpe3Ka Ha N paBHBIX YacTel.

[IpaBriIbHBIE MHOTOIPaHHUKH.

J1eMeHTBI JIOTMKH, KOMGI/IHaTOpI/IKH, CTATUCTUKHU U TEOPUHA BCpOﬂTHOCTeﬁ



JHokaszatenbeTBo. OmnpenencHus, [OOKa3aTeNbCTBA, AKCHOMBI M TEOPEMBI; CICICTBUA.
HeoOxonumble u nocratounsle ycnoBusa. Kontpnpumep. Jloka3aTenbCcTBO OT IPOTHUBHOTO.
[Tpsmas 1 oOpaTHast TEOPEMBI.

[Tonatue 00 akcMOMaTUKE U AKCHOMAaTUYECKOM IOCTPOCHUH reoMeTpuu. 11Tl moctynat
9BKJINJA U €r0 UCTOPHUSL.

MuoxectBa UM KOMOWHATOpuKa. MHOXECTBO. DJIEMEHT MHOMECTBA, ITOJMHOXECTBO.
OO0BeauHEHUE U TIEpeceueHne MHOXKECTB. JlmarpaMMel sitiepa.

[Tpumeps! pemeHnst KOMOMHATOPHBIX 33aa4: Iepedop BapUaHTOB, IPABUIIO YMHOKCHUSI.

Cratuctudeckue nanuble. [IpencraBneHure AaHHBIX B BUJE TaOJIUL, AUAarpaMMm, rpaMKoB.
Cpennue pe3ynabTaThl n3MepeHuil. [IoHsTHE 0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BHIOOPKH.

[TonsiTHE 1 IpUMEPBI CITyYaHHBIX COOBITHM.

BepositHocTh. YacToTa cOOBITHS, BEPOATHOCTh. PaBHOBO3MOXKHBIE COOBITHSI M TIOJCUET UX
BepoATHOCTH. [IpencraBicHue 0 reoMeTpu4eCcKOr BEPOATHOCTH.

TpeGoBaHus K YPOBHIO NOATOTOBKH BbIITYCKHMKOB

B pe3ynbrare u3y4eHuss MaTeMaTUKU YYEHUK JIOJDKEH:

3HaTh/IIOHUMATD :

- CYLIECTBO MOHATHUS MAaTEMaTUYECKOTO JOKA3aTelbCTBA; IPUMEPHI 10KA3aTEIbCTB;

- CYLIECTBO MOHATHS AJITOPUTMA; IIPUMEPHI AITOPUTMOB;

- KaK MCIOJB3YIOTCS MaTeMaThuyeckue OpMyIIbl, YpaBHEHHUSI 1 HEPABEHCTBA; IPUMEPBI UX
IIPUMEHEHUs [UIs PELICHUs MaTEMaTUYECKUX U ITPAKTUYECKUX 3a/1a4;

- KaK MaTeMaTH4YeCKH ONpeeeHHbIe (DYHKIIMH MOTYT ONHCHIBATH PEaTbHbBIC 3aBHCUMOCTH;
[IPUBOAUTH IIPUMEPHI TAKOTO OIMCAHUS;

- KaKk TOTPEOHOCTH NPAKTUKW TPHUBEIM MATEeMaTHYEeCKYyI0 HAyKy K HEO0OXOIMMOCTH
pacCIIMPEHUs OHATHUS YHUCIIA;

- BEPOSATHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKPY’KAIOIIEr0 MHPA; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;

- KakuM 00pa3oM reoMeTpusi BO3HUKJIA M3 NPAKTHUUECKUX 3a7ad 3eMJIEMEpPHUs; MPUMEPDI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUHN O HUX, BAXKHBIX Ul IPAKTUKHU;

- CMBICI HJ€aIU3alMM, IO3BOJSIOIIEH pemarh 3aadyd PEeAbHONM JEHCTBUTEIBHOCTH
MaTeMaTHYeCKUMHU METOJaMH, IPUMEPHI OIINOOK, BO3HUKAIOIIUX MPH WCATH3AIHH.

Apudmernka

VYMeTh:

- BBINIONHATH YCTHO apuMeThyeckue NEHCTBUS: CIOKEHHWE M BBHIYMTAHUE JIBY3HAYHBIX
qucellI MU JOCCATUYHBIX )1p06el71 C ABYMA 3HaKaMu, YMHO)KCHI/IG OJHO3HAYHbIX YHCEII,
apudmMeTHUecKrue omepanuy ¢ OOBIKHOBEHHBIMU APOOSMH C OJIHO3HAYHBIM 3HAMEHATeleM U
YHCIIUTEIIEM;

- IEPEXOAUTh OT OJHOU (HOPMBI 3aMTUCH YHUCEN K APYTOH, MPEACTABIATh AECATUYHYIO TPOOh
B BUJI€ OOBIKHOBEHHOW W B MPOCTEHIINX Cily4dasx OOBIKHOBEHHYIO B BHUJE JECSITHYHOM,
MPOLIEHTHI - B BUJIE APOoOU U IpoOk - B BUJE MPOIICHTOB; 3aMMCHIBATh OOJBIINE U Majble YHCla ¢
HCIOJIL30BAHUEM IIEIbIX CTEIICHEH TECATKY;

- BBINOJHATH apu(METHUYECKHe JACUCTBUS C pAIMOHATBHBIMU YHUCJIAMHU, CPaBHUBATh
paHI/IOHaJ'IBHI)Ie 158 )ICfICTBI/ITCJ'IBHBIG qHucja, HaXOAUThb B HECIIOKHBIX cnyqaﬂx 3HAUYCHUSA CTeHeHeﬁ
C LEJBIMHU MTOKA3aTESIMU ¥ KOPHEH; HaXOAUTh 3HAYEHUS YUCIIOBBIX BBIPAKEHU;

- Oprl"J'IHTI) ICJabIC 4YHucijia U OCCATHUYHBIC leO6I/I, HaXOOUTh HpI/I6J'II/I)KeHI/I$I qucell C
HEJOCTAaTKOM U C U30BITKOM, BBITIOJIHSITH OIICHKY YMCIIOBBIX BBIPAKCHHIA,

- IIOJIb30BAaThCd OCHOBHBIMH C€IHWHHIIAMH JJIHMHBI, MaCChI, BpeMeHI/I, CKOpOCTI/I, IIomaau,
o0Bbema; BeIpakaTh OoJiee KpyIHbIE SAMHUIIBI Yepe3 0oJiee MeJIKrue U Hao00poT;

- pemaTL TEKCTOBBIC 3a1a4M, BKJIOYaAd 3aJJayu, CBs3aHHBIC C OTHOIICEHHEM H C



MPOMOPIHNOHATIEHOCTHIO BETMYHH, IPOOSIMHU U MTPOLIEHTAMU;

WCIIONIb30BaTh TPHOOPETCHHBIC 3HAHWS M YMEHHUS B TPAKTUYCCKON NEATETLHOCTH H
MMOBCETHECBHOM KU3HU IS

- pELICHMS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 33]]a4, B TOM YHMCIIE C UCIOJIb30BaHUEM
pr HEOOXOIMMOCTH CITPABOYHBIX MATEPHAIIOB, KAIBKYJISATOPA, KOMITBIOTEPA;

- YCTHOM TNPUKHAKA M OIEHKU pe3yJibTaTa BBIUMUCICHUH; TIPOBEPKU pPeE3yibTaTa
BBIYMCJICHUS C UCITOJIb30BAaHUEM PA3JIMUHBIX IPUEMOB;

- WMHTEpIPETAIMU PE3YyJbTaTOB PEHICHUS 3aJlad C YYE€TOM OrpaHUYEHUM, CBSI3aHHBIX C
peanbHBIMH CBOMCTBAMU PACCMATPUBAEMBIX ITPOLIECCOB U SABJIECHUM.

Aunrebpa
VYMeThb:

- COCTaBIISITh OYKBEHHBIC BBIPAKEHHS M (HOPMYJIBI 110 YCIOBUSAM 3a/1a4; OCYIIECTBISTH B
BBIp@KEHUAX M (opMynax 4YMCIOBbIE IOJCTAHOBKM M  BBINOJIHATH COOTBETCTBYHOILUE
BBIYUCIICHHSI, OCYIIECTBISATH MOJCTAHOBKY OJHOTO BBIPAXKEHHUS B APYroe; BBIpaXaTb U3 (Gopmyn
OJIHY IIEpEMEHHYIO Uepe3 OCTAJIbHBIC;

- BBIIOJHATH OCHOBHBIE JICHCTBHSI CO CTENEHSAMH C LEJNBIMH IIOKa3aTeNsiMH, C
MHOTOWIEHAMH U € airedpanyecKuMH JApoOsSIMH; BBINOJHATH PA3I0KEHHE MHOIOWIEHOB Ha
MHOYHTEJIH; BBITIOJIHATE TOXKIECTBEHHBIC TIPE00Pa30BaHus pAllHOHAIBHBIX BBIPAKCHUH;

- IPUMEHSATh CBOWCTBA apU(PMETHUECKUX KBaJPAaTHBIX KOPHEH I BHIYMCICHUS 3HAUYCHUN
U peoOpa30BaHMid YHCIOBBIX BBIPAKEHHH, COJCPKALINX KBapaTHbIC KOPHH,

- pemiath JUHEHHbIE, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPaBHEHUsI, CBOASIIUECS K
HUM, CUCTEMBI JBYX JHHEWHBIX YPaBHEHHUI U HECTIOKHBIC HEJTMHEHHBIE CHCTEMBI;

- pelaThb JUHEHHbIE U KBaIpaTHbIE HEPABEHCTBA C OHOM EPEMEHHON U UX CUCTEMBI;

- pemarh TEKCTOBBIE 33/1a4H aNreOpandyecKuM METOJIOM, HHTEPIPETHPOBATh MOTYYECHHBIN
pe3yibTart, IPOBOAUTE OTOOP PELICHUH UCXO01 U3 (POPMYIUPOBKH 33auu;

- 1300pakaTh YMCIIa TOYKAMU Ha KOOPAMHATHOMN MPSIMOK;

- ompeneniTb KOOPIUHATBI TOYKM IJIOCKOCTH, CTPOUTh TOYKHM C 33JaHHBIMU
KOOpAWHATaMU; N300pakaTb MHOXKECTBO PEIICHUH JTMHEHHOTO HEPAaBEHCTBA;

- pacro3HaBaTh apU(PMETHUYECKUE M TEeOMETPUYECKHE MPOrpecCHM; peliaTh 3aJadu ¢
nprMeHeHHeM (OPMYIIBI OOIIETO YIeHA H CyMMbI HECKOJIBKHX MEPBBIX YWICHOB;

- HaxOAMTh 3HAYeHUs (QYHKUUH, 3aJaHHOM (opmynoil, Tabmuuel, rpadpukom, Mo ee
apryMeHTy; HaXOJWTh 3HAUYEHUE apryMeHTa IO 3HAUYCHHWIO (YHKIWH, 33JlaHHOU TpaduKOM HITH
TaOJIHIIEH;

- ompeneniaTrh cBoiicTBa (QyHKUMM 10 ee TpaduKy; TNPUMEHATh TIpaduyecKue
NpeJCTaBICHUs IPU PELICHUU YpaBHEHUH, CUCTEM, HEPABEHCTB;

- OTIMCHIBATh CBOWCTBA M3yYEHHBIX (PYHKIUH, CTPOUTH UX TpadUKH;

UCIOJb30BaTh IMPUOOPETEHHBbIE 3HAHWS M YMEHHMsSI B MPAKTUYECKOH JESITEeIbHOCTH H
TIOBCEHEBHOM KU3HU IS

- BBIIOJIHEHWsSI pacyeToB MO QopMysiaM, COCTaBlIeHUS (OpMyJ, BbIpaXKAIOIIUX
3aBHCUMOCTH MEXJIy PEaIbHBIMU BEIMYMHAMH; HAXO0XKIECHUS HY)KHOW (POPMYJIBI B CIIPAaBOYHBIX
MmarepHanax;

- MOJEIMPOBAHUS TMPAKTUYECKUX CUTYallMil W MCCIEIOBAaHUS MOCTPOCHHBIX MOJENei ¢
UCIIOJIb30BaHUEM allnapaTa aareopsl;

- ONHWCaHWs 3aBUCUMOCTEH MEXKAYy (QHU3NYECKUMH BEIMYUHAMH COOTBETCTBYIOIIMMHU
dbopMynaMu Ipu KCCIeI0OBAaHUN HECTOXKHBIX MPAKTUYECKUX CUTYalUH;

- HHTEpIpPETAIH TPAPUKOB PEaThbHBIX 3aBUCUMOCTEH MEXTy BETHUNHAMH.

['eomerpus



YMers:

- TI0JIb30BATHCSI SI3BIKOM T'€OMETPUH ISl OMUCAHUS MTPEMETOB OKPYKAIOILIEr0 MUPA;

- pacro3HaBaTh T€OMETPHUUECKUE (PUTYPBI, pa3IMyaTh UX B3aUMHOE PACIIOJIOKECHHE;

- u3o0paxkaTb reoMeTpuuecKkue (UTYphl; BBIMOIHATH YEPTEXH IO YCIOBHIO 3ajady;
OCYILECTBIISATh MTpeoOpazoBaHus Guryp;

- pacmo3HaBaTh Ha 4YepTekax, MOJENSIX U B OKpYyKawlleld 00CTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHBIE TENA, N300paXxaTh UX;

- B IPOCTEHIINX CIIy4asiX CTPOUTH CEUYEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEII;

- IPOBOJUTH ONEPALMK HaJ BEKTOPaMH, BBIUUCIATH AJTUHY U KOOPJAWHATHI BEKTOpA, YroJl
MEX1y BEKTOpaMu;

- BBIYMCIIATH 3HAYCHHUS] TEOMETPUYECKUX BEIIMYMH (JUTHH, YIJIOB, IUIOMIAAeH, 00HEMOB), B
ToM yucie: s yraoB ot 0 qo 180° ompenensaTe 3HAYCHUS TPUTOHOMETPUUYECKHX (DYHKIHI 1O
3a/IaHHBIM 3HAYCHUSIM YTJIOB; HAXOJUTh 3HAYCHHSI TPUTOHOMETPUIECKHUX (DYHKITUH 10 3HAYCHUIO
OJIHOI W3 HHMX, HAXOAUTH CTOPOHBI, YIJIbl U IUIOMIAU TPEYrOJIbHUKOB, /UIMHBI JIOMAaHbIX, YT
OKPYKHOCTH, IUIOIIAJICH OCHOBHBIX T€OMETPUYECKHUX QUTYD U (PUTYpP, COCTABICHHBIX U3 HUX;

- pemiatb TeOMETpPUYECKHE 3a/layd, ONUpPAasChb Ha HW3Y4YEHHbIE CBOWcTBa GuUryp u
OTHONIICHUN MEXJIy HUMH, TPHUMCHSS JOIOJHUTEIbHBIC ITOCTPOCHHS, alreOpandecKuii u
TPUTOHOMETPHUECKUI anmnapar, uJied CUMMETPHUH;

- MPOBOJUTH JOKa3aTeJIbHbIE PACCYXKICHMsI MPU PEIICHUU 3a/ad, UCIIOJIb3Yys WU3BECTHbIE
TEeOpeMbl, 00HAPYKUBAsi BOZMOKHOCTH ISl X MCIIOIb30BaHMUS;

- pemark npocTeiilre IIaHUMETPUYECKUE 3aJa4l B IPOCTPAHCTBE;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHHS B MPAKTHUECKON IEeSATENbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:

- OIUCaHMS PealbHbIX CUTYalUN Ha S3bIKE TEOMETPUU;

- pacueToB, BKIIOYAIOIIKX MPOCTEUIINE TPUTOHOMETPHUUECKHE (DOPMYIIbI;

- pellIeHUs TeOMETPUUYECKUX 3aa4 C UCIIOIb30BAHHUEM TPUTOHOMETPHH;

- pemieHus] MPAaKTUYECKUX 3a7ad, CBSI3aHHBIX C HAXOXKIECHUEM T'€OMETPUYECKUX BEIHYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA);

- TIOCTPOCHUH TEOMETPUYECKUMH HWHCTPYMEHTaMU (JMHEHKa, YTrOJbHUK, ITUPKYJIb,
TPAHCIIOPTHD).

DJeMEeHTbI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKU M TEOPUH BEPOSTHOCTEH

YMmers:

- TPOBOJWUTH HECIOXHBIE JOKAa3aTENbCTBA, IOJydyaTh IPOCTEHIINE CIEACTBHUS U3
W3BECTHBIX WJIM DPAHEE IOJYyYEHHBIX YTBEpXKIACHUM, OLICHMBATh JIOTMYECKYH) IIPaBUIIBHOCTH
paccyXJIeHHUH, NUCII0Ib30BaTh IPUMEPHI Ul HIUTFOCTPALIUU U KOHTPIPUMEPBI U1 OIIPOBEPKEHUS
YTBEPKJICHU;

- U3BIEKaTh HMH(pOpPMAIMIO, NPEACTABICHHYIO B TaOJMIaX, HA Juarpammax, rpaukax;
COCTaBJISATh TaOJIUIIbI, CTPOUTH TUArpaMMBbl U Tpauk;

- pemiatb KOMOMHATOpHBIE 33/Ja4d IYTEM CHUCTEMaTHYECKOro mnepedopa BO3MOXKHBIX
BAPUAHTOB, a TAKXKE C UCIIOJb30BAaHUEM IIPABUIIA YMHOKECHUS;

- BBIYMCIIATH CPEJHUE 3HAUYEHUS PE3YJIbTAaTOB U3MEPEHUN;

- HAaXOJUThb YacTOTy COOBITHS, WCIONb3ysd COOCTBEHHbIE HAOMIOJEHUS U TOTOBbBIE
CTaTHUCTUYECKUE JIaHHBIE;

- HaXOJIUTh BEPOSATHOCTHU CIIy4alHbIX COOBITHI B MPOCTEHIINX CIIydasix;

UCIOJb30BaTh IMPUOOPETEHHBIE 3HAHWS M YMEHHMsS B MPAKTUYECKOH JESITeIbHOCTH H
MTOBCEJHEBHOM KU3HHU JUIS:

- BBICTpaMBaHUs apryMEHTALUH MIPH JJ0Ka3aTeabCcTBE (B (hopMe MOHOJIOTA U IUAJIOra);

- pacIio3HaBaHUs JOTUYECKHA HEKOPPEKTHBIX PACCyKICHUN;

- 3aIIMCH MaTeMaTUYECKUX YTBEP)KJIEHUH, 10Ka3aTEIbCTB;

- aHaJIM3a peajbHBIX YHCIOBBIX NAHHBIX, MPEJCTABIEHHBIX B BUJE AUAarpaMmm, rpaukos,
TaOJIHIL;




- pelIeHus MPaKTUYECKHUX 3a/1ad B MOBCEAHEBHONW U MPOPECCHOHATBHON JEATEILHOCTH C
WCIIOJIb30BAaHUEM JEHCTBUU C YHUCIaMH, TPOIEHTOB, JJIMH, IUIONIAaNeH, 0O0BEMOB, BPEMEHH,
CKOPOCTH;

- pelIeHus y4eOHBIX M MPAKTHYECKUX 3a]1ad, TPEOYIOUIUX CHUCTEMATHYECKOro rnepedopa
BApUAHTOB;

- CpaBHCHHMS IIIAHCOB HACTYIUICHHS CIIy4allHBIX COOBITHH, OIICHKH BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI B MPAKTUYECKUX CUTYalHsIX, COMOCTABJICHUS MOJCIN C peallbHON
CUTYallHEeil;

TemaTunyeckoe nnaHupoBaHue

5 Knacc
. KoimuecTBo
Neni/m HN3yyaemblii MaTepua
4acoB

1 JlenuMocTh yucen 20
2 CnoxeHne W BBIYUTaHUE JApOOEH C pa3HBIMHU 22

3HAMEHATEJSIMU
3 YMHOKEHHUE U JIeJICHHE OOBIKHOBEHHBIX JPOOCH 30
4 OTHOIIEHUS U TPONOPLUU 19
5 [TonoxurenbHbIC U OTPULIATEIbHBIC YHCIIA 13
6 CrnokeHue U BBIYMTAHHE TIOJIOKUTEIBHBIX H 11

OTPUIATENIbHBIX YHCEI
7 VYMHOXEHHWE W  JCJICHUE TMOJIOKUTEIBHBIX U 12

OTPUIATENIbHBIX YHCEI
8 Pemenne ypaBHeHuit 15
9 KoopauHatel Ha MII0CKOCTH 13
10 HToroBoe moBTOpeHHE Kypca 20

Nroro 175

6 kaacc
. KosmmuectBo
H3yyaemblii MaTepuas
4acoB

1. HatypanbHble uncia u mkabt 15
2. CrnosxeHue ¥ BBIYMTAHNE HATYPAJIbHBIX YHCET 21
3. YMHOKEHUE U JIeTICHUE HATypaJIbHbIX YUCEIl 27
4, IImomanu 1 00BEEMBI 12
5. OOBIKHOBEHHBIE IPOOH 23
6. Hecstuunbie qpoou. CiioXeHne U BEIYUTaHHE 13
JECATUYHBIX ApoOeit
7. YMHOKEHHUE U ISIICHUE JCCSITHYHBIX Apo0ei 26
8. WHCcTpyMEHTBI AJ1s BBIUNCICHUN U U3MEPEHUM 17
9. UtoroBoe NoBTOpEeHHE Kypca MaTEMaTUKH 21
UTOrO 175




7 Knacc

Ne | HaumeHoBaHue pa3iesioB U TEM Bcero gacos
1 | BelpaxkeHusl, TOKIECTBA, ypaBHEHUS 24
2 | Oynkuum 14
3 | HaganpHBIC TEOMETPUUYECKUE CBEACHUS 7
4 | CreneHb ¢ HATypaJbHBIM IIOKa3aTeleM 15
5 | TpeyronpbHUKH 14
6 | MHOro4eHbI 20
7 | [TapamiensHbIE IPSIMbIC 9
8 | ®opmyIbl COKPAIIEHHOTO YMHOXKEHUS 20
9 | CooTHolieHHE MEXTY CTOPOHAMH U YIIIaMH TPEYTOJIbHUKA 16
10 | Cucrembl TMHEHHBIX ypaBHEHUI 17
11 | UroroBoe moBTOpEeHUE 19
Utoro 175
8 kirace
Ne | HaumenoBaHue pa3aenos U TeM Bcero gacos
1 | ParmonansHbie 1poOH 23
2 | YeTbIpeXyroibHUKU 15
3 | KBamparHsie kKopHU 16
4 | Ilnomanu ¢uryp 14
5 KBanpatnsle ypaBHEHUS 21
6 | [lomoOHBIE TPEYTOTHHUKH 18
7 | HepaBeHnctBa 20
8 | OkpyXHOCTH 16
9 | Crenens ¢ 1eibpIM OKa3aTeieM. JJIEMEHTHI CTATUCTUKU. 11
10 | OGobmraroriee MOBTOPEHUE 21
Hroro 175




9 kjaacc

Ne | HaumenoBaHue pa3aennoB U TeM Bcero yacos
[ToBTOpeHue 4
1 | KBagparnunas QyHKIus 21
2 | Bexropsl. Metox koopanHaAT 13
3 | YpaBHEHHS U HEPABEHCTBA C OJTHOM NIEPEMEHHOM 13
4 | CooTHOILIEHUS MEX/1y CTOPOHAMU U YIJIaMU TPEYroJIbHUKA. 16
CkanspHoe Mpou3BeIeHUE BEKTOPOB
5 | YpaBHEHUS U HEPABEHCTBA C JIBYMS IIEPEMEHHBIMU 20
6 | Ilporpeccun 15
7 | JnvHa OKPYKHOCTH M ILIOIIA/b KpyTa 16
8 | DnemMeHTh KOMOMHATOPUKHU 12
9 | JIBmxxeHus 12
10 | HavanbHbIe CBEJCHUS U3 CTEPEOMETPUH 4
11 | UroroBoe moBTOpEeHKHE(B TOM YHUCIIE PE3EPB) 28

Hroro

170




