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COJEPKXAHUE YYEBHOI'O IIPEIMETA

5 KJIACC

HarypaJibHbIe YncJia 1 HyJIb

HarypanbHoe uucno. Psn narypanbubix uucen. Yucno 0. M3o00paxkeHue HaTy-
PaJIbHBIX YHCEN TOYKaMU Ha KOOPJMHATHOM (YMCI0BOM) MPSIMOH.

[To3unmonHas cuctema cuucieHus. PuMckass HyMmepanusi Kak IpUMep HENO3ULU-
OHHOM CUCTEMBI CUUCIICHHS. JleCcATUUHAs CUCTEMA CUMCIICHUS.

CpaBHeHUE HaTypaJbHBIX YMCEJ, CPABHEHHE HATYpaJIbHBIX uucen ¢ Hyiaém. Cro-
coObl cpaBHeHUA. OKpyTJIeHUE HATYpaJIbHBIX YUCEN.

CrnoxeHne HaTypajabHBIX YHCEI, CBOMCTBO HYJIA IIPU CIOXKECHUM. BplunTaHue xak
neiicTBre, 0OpaTHOE CIOXKEHHIO. YMHOKEHHE HATypalbHBIX YHCEN, CBOWCTBA HYIS H
€AVHMIIBI IpU YMHOXKEHUU. JlelieHne Kak JeiicTBue, o0paTHOEe yMHOXKeHUI0. KoMnoHeH-
Thbl JIEHCTBUM, CBsI3b Mexay HuUMU. IIpoBepka pesyinbrata apupMeTHYECKOro JEHCTBUS.
[IepemecTuTeNIbHOE U COUETATENILHOE CBOMCTBA (3aKOHBI) CIOKEHHUSI U YMHOXEHUS, pac-
IPEJENINTENIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonbs3oBanue OykB Ui O00O3HAYEHMs] HEU3BECTHOTO KOMIIOHEHTa M 3alUCH
CBOMCTB apu(pMeTHUECKHX ACHCTBUI.

Jlenurenu U KpaTHbIE YNCIA, PA3JI0KEHUE Ha MHOKUTEM. [IpocTeie n coctaBHbBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHp ¢ HaTypaJIbHBIM IOKa3aTeleM. 3aluCh YMCiIa B BUJIE CYMMbI pa3psiaHbIX
CJIaraeMsiX.

UucnoBoe BbpakeHHE. BpluncieHne 3Ha4€HNM YMCIIOBBIX BBIPAKEHHUM, TOPSIOK
BBINIOJIHEHUSA JeHCTBUM. VCrIob30BaHUE NIPU BBIYMACICHUAX IIEPEMECTUTEIBLHOTO U COYe-
TaTEeJILHOTO CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHUS, PACIPeleIUTEIbHOIO CBOMCTBA
YMHOKEHHUS.

Jpoon

[TpencraBienue o ApoOu Kak crocobe 3amucu 4acTu BeJMYMHbI. OOBIKHOBEHHBIE
npo6u. IlpaBunbHbIe U HeNMpaBmwiIbHbIE Apodu. CMenranHas ApoOb, MPEACTaBICHHE CMe-
IIaHHOW poOM B BHUJE HEMPAaBUIBHON ApOOU U BBIJEIEHHUE 1IEJI0OM YacTH 4Yucla U3 He-
npaBWIbHON apobu. M300paxenne apoOell ToUkaMu Ha YMCIOBOM mpsimoid. OCHOBHOE
cBoiictBo npoOu. Cokpaienue apooeil. [IpuBeneHune npoOu K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue apooOei.

CrnoxeHne u BBIYUTaHHE IpoOei. YMHOXEHUE U JIeNeHne OpooOeid, B3auMHO 00-
patHble 1pobu. HaxoxieHne 4acTu 1esoro ¥ Lesioro mo ero 4acTu.

Hecartuunas 3anuck Apodeit. [IpencraBienue necsTuuHON 1poOu B BUIE OOBIKHO-
BeHHOU. M300paxkeHne NeCATUYHBIX Apo0eil TOukaMu Ha YMCIOBOM mpsamoil. CpaBHEHHE
JECSITUYHBIX JPOOEH.

Apudmernyeckue IEHCTBHUS C NECATUIHBIME ApoOsMu. OKpyTieHHe AeCITUIHBIX
pooeii.

Pemenne TekcToBBIX 32124



Pemenune TEKCTOBBIX 3a1ay apuPMETHUECKUM CIOCOOOM. PerieHue ornyeckux
3amad. Pemenue 3amad mepeOOpoM BCeX BO3MOKHBIX BapHaHTOB. Vcmonb3oBaHHE IpH
pelIeHnt 3a/1a4 TabIuIl U CXEM.

Pewmrenne 3amay, coneprkamumx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUNUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTh. ENUHUIIBI N3MEpEHUs: MacChl, 00bE-
Ma, II€HbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBS3b MEXKY €AMHUIAMU U3MEPEHUS KaxK-
JIOU BEJINYUHEIL.

Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH.

[IpencraBnenue JaHHBIX B BUAE TAOJIHII, CTOJIOYATHIX TUATPAMM.

Harasianasi reomerpus

Harnsnueie npencraBienus o ¢purypax Ha IJIOCKOCTH: TOUYKa, IpsiMasi, OTPE3OK,
JIyd, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Yroi. IIpsaMoi, ocTpeli, Tynou
Y Pa3BEPHYTHIN YIJIbL.

JInuHa oTpe3ka, METPUYECKNE €ANHUIBI JJIUHBL. [[TMHa TOMaHOH, IEpUMETP MHO-
royroJjibHuKa. Mi3amepenue u noCTpOeHUE yIJIOB C IIOMOLIBIO TPAHCIIOPTUPA.

Harnsanueie npeacraBienus o Qurypax Ha IJIOCKOCTH: MHOTOYTOJIBHHK, MPSMO-
YTOJIbHUK, KBAJIpaT, TPEYroJbHUK, O PABEHCTBE (PUTY.

N3o6paxenue ¢uryp, B ToM ymcie Ha kieryatoi 6ymare. [loctpoenune koHpury-
panuii U3 4yacTel mpsSMOM, OKPY>KHOCTH Ha HEJIMHOBAaHHOW M KjeTdaToi Oymare. Mcmoss-
30BaHUE CBOMCTB CTOPOH M YIVIOB IIPSMOYIOJIBHMKA, KBaApAaTa.

[Inomans NpsAMOYTrOJbHAKA U MHOTOYTOJIBHUKOB, COCTaBIEHHBIX U3 IPSIMOYIOJIb-
HUKOB, B TOM 4ucie QUryp, u3o0pax€HHbIX Ha KjIeT4yatoil Oymare. EAMHUIIBI n3MepeHus
IJIOILAIH.

Harnsanueie npeactaBieHust 0 MPOCTPAHCTBEHHBIX (PUrypax: MpsSMOYTOJIbHBINA Ma-
pamnenenunen, Ky0, MHOrorpaHHuku. M3o0pakeHue MpOCTEHIINX MHOTOTPAHHUKOB.
Pa3eéprku kyba u napawienenumnena. Coznanve Mojeneil MHOTOIPaHHUKOB (U3 Oymaru,
MPOBOJIOKH, IJIACTHJIMHA U APYTUX MATepUaJIOB).

O6bEM MPAMOYTOJILHOTO Napajuienenunesa, kyoa. Enuuuiel usmepenus oobEma.

6 KJIACC

HartypajabHble yncia

ApudmeTnyeckue ACHCTBUS ¢ MHOTO3HAYHBIMUA HATYpaJIbHBIMHU YKciIaMu. Yucio-
BbIC BBIPKCHHSI, TTOPSAIOK JCHCTBHIA, UCTIONB30BaHHE CKOOOK. Vcmobp3oBanue mpu BbI-
YUCICHUSX MEPEMECTUTEIILHOTO M COYETATSIIBHOTO CBOWCTB CJIOXKCHHS M YMHOXCHHS,
pacnpeeTuTeNsHOT0 CBOMCTBa YMHOXKeHHs. OKPYTIICHHE HATYPaJbHBIX YUCEIT.

JlenmuTenu M KpaTHbIE YHCiIa, HAUOONBIIUN OOUIMIA NEIUTeIh M HAMMEHBIIEee 00-
1iee KkpatHoe. JIemMMOCTh CyMMBI M TIpOU3BeieHus. [lelieHue ¢ ocTaTkoM.

Jpoon

OObIKHOBEHHAsT POOb, OCHOBHOE CBOWCTBO JIpoOH, cokparieHue npodei. Cpas-
HCHHE U yIOpsIounBaHue apoOeil. PemeHne 3a1ay Ha HaXOXKICHUE YaCTH OT IIEJIOT0 U
IIEJIOTO 10 ero yacTth. JpoOHoe 4mcio Kak pe3yibTar jaeneHus. lIpencraBieHue necs-
TUYHOW JPOOH B BUJEC OOBIKHOBEHHOW JIPOOHM M BO3MOXKHOCTH MPECTABICHHS OOBIKHO-
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BEHHOU JpoOM B BHIE AecITHUHON. JlecsaTHdHbIe TpoOM M METpHYecKas CHCTEMa Mep.
Apudmerndeckue NeHCTBHS U YMCIOBBIE BBIPAKECHUS C OOBIKHOBEHHBIMU W JECATUYIHBI-
MU JPOOSMH.

Otnomenue. Jlenenne B JaHHOM OTHOIIEHHH. Macmral, nponopuus. [Ipumene-
HUE ITPONOPLUI IIPU PEIICHUH 3a1a4.

ITonsiTe mpoueHta. BpluucieHUE NPOLIEHTA OT BEIWYMHBI M BEJIWYMHBI 10 €€
NPOICHTY. BeipakeHre MPOLEHTOB AECATUIHBIME Apo0smMu. Perenne 3ama4 Ha IpOIICH-
Thbl. BeIpa)keHHe OTHOIIEHUS BEJIUYHH B IIPOLICHTAX.

IHonoxuTe/bHBbIC U OTPULATEIbHBIE YHCJIA

ITonoxxurenpHble U oTpuLaTenbHble uncia. Llensle yucna. Monyns 4ducia, reo-
MeTpuYecKas MHTepIperanus Moayiss uucia. M3o0paxeHue 4ducen Ha KOOPAMHATHOU
npsamoii. YncnoBbeie mpoMexyTku. CpaBHeHue uncen. ApupMeTnieckue AeWCTBUS C I0-
JIO’KUTEJIbHBIMHA U OTPULIATEIIbHBIMU YU CIIAMM.

IIpssmoyronpHast cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHAaTel TOYKM Ha
TUIOCKOCTH, abcuucca u opauHata. [loctpoenue Todek u Gpuryp Ha KOOpIUHATHOM TUIOC-
KOCTH.

BykBeHHbIE BbIPpAKEHUSA

[Ipumenenne OyKB AJs 3alMCH MAaTEMaTHYECKUX BBIPAKCHUNW WM TPEAIIOKEHUI.
CaoiicTBa apupMeTndeckux aeiicTBuil. bBykBeHHbIE BbIpa)K€HUSI U YUCIIOBbIE MOACTaHOB-
KU. ByKBEHHbIE pPaBEHCTBA, HAXOXAEHHE HEU3BECTHOIO KOMIIOHEHTa. PopMyiibl, hopmy-
JIbI IEPUMETPA U TUIOUIAAN NPSIMOYTOJIbHHUKA, KBaJpaTa, 00bEMa napaieenunesia u Ky-
oa.

Pemenne TeKCTOBBIX 32124

Pemenne TexcToBBIX 3ahau apupMeTHUYECKUM criocoOoM. PerieHne norumueckux
3aj1a4. Pemenue 3a1au nepedopoM BceX BO3MOKHBIX BApUAHTOB.

Pemenne 3anay, conepranux 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIMYNUHBI: CKOPOCTb,
BpEMsl, pacCTOsIHUE, 11I€Ha, KOJIMYECTBO, CTOUMOCTb, ITPOU3BOJUTEIBLHOCTh, BPEMsl, 00bEM
paboTbl. EquHUILIBI M3MepeHHs: Macchl, CTOMMOCTH, PACCTOSHUS, BPEMEHM, CKOPOCTH.
CBs13b MeXAy €MHUIIAMU U3MEPEHUS KaX 101 BETUYHUHBI.

Pemenue 3amad, CBA3aHHBIX C OTHOLIEHHMEM, NPONOPLHOHAIBHOCTBIO BEJINYMH,
IPOLEHTAaMU; PELIEHUE OCHOBHBIX 3a/1a4y Ha IpoOU U MPOLEHTBHI.

OneHka U NpuKHIKa, OKpyriieHue pesynbrara. CocraBiieHue OyKBEHHBIX BbIpaXe-
HUH 110 yCJIOBUIO 3a/1a4u.

[IpencraBnenue naHHBIX C MOMOIIbI0 TaOmum u guarpamm. CroiOdaTteie aua-
IpPaMMBbI: UYTEHUE U TIOCTPOCHUE. UTEHNE KPYTrOBBIX AUArpamMM.

Harnsinnasi reomerpus

Harnsanaeie npencraBienuss o gurypax Ha IUIOCKOCTH: TOYKA, IPAMasi, OTPE3OK,
Jqy4, Yroj, JIOMaHas, MHOTOYTOJIbHHMK, YETBIPEXYTOJBHUK, TPEYrOJBHUK, OKPYKHOCTb,
KpYT.

B3anMmHOEe pacnonokeHue IBYyX NPSIMBIX Ha IUIOCKOCTH, NIapaJUICIIbHBIE MPSMBIE,
NEPIEHIUKYIISPHBIE IpsiMble. 3MepeHne paccTOsSHUN: MeXAY JBYMS TOUKaMH, OT TOYKH
J10 MPSAMOM, JUIMHA MapuIpyTa Ha KBaApPATHOU CETKE.
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N3mepenue u nocTpoeHue yrioB ¢ IOMOIIBIO TpaHCIOpTUpa. Buabl TpeyroiabHu-
KOB: OCTpPOYT'OJIbHBIM, NPSAMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIN, PaBHOCTO-
poHHUK. UeThIpEXYTOJIBbHUK, PUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYTOJIIBHUK, KBagpaT:
UCIIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, auaroHaieil. M3o0pakeHne reoMeTpruuecKux
¢uryp Ha HETMHOBAHHOW Oymare ¢ HCIIOJIb30BAHMEM LUPKYJS, JUHEHKH, YTOJIbHUKA,
Tpa"cnoptupa. [loctpoenus Ha kieryaToil Gymare.

[lepumerp MuoroyroipHuKa. [loHsATHE Momann GUTYpHl, €AUHUIBI W3MEPEHHS
wioniaau. [Ipubnmwxénnoe n3MepeHue miomanu Guryp, B TOM 4Yucie Ha KBaJpaTHOU
cetke. [IpubnmkEHHOE U3MepEeHue ATMHBI OKPYKHOCTH, IUIOIIAIU KpyTa.

CuMMeTpusi: HEHTpaIbHAsA, OCEBas U 3€pKaJibHAsi CAMMETPUHU.

[TocTpoeHre cUMMETPUYHBIX PUTYD.

Harnsannele npeactaBiieHHUss O MPOCTPAHCTBEHHBIX (QUIypax: Hapajulesenume,
KyO, mpu3ma, nupaMuaa, KOHYC, UIUHAP, map u chepa. M3o0paskeHne mpocTpaHCTBEH-
HBIX Quryp. [Ipumepsl pazBEPTOK MHOTOTPAHHUKOB, IIMIIMH/pa U KoHyca. Co3/1aHue Mo-
JieNiell POCTPAHCTBEHHBIX GUryp (M3 Oymaru, MPOBOJIOKH, IJIACTHIIMHA U APYTUX MaTe-
pHUasnoB).

[Tonsatue 06bEMa, enUHUIIBI U3MEpeHUsT 00béMa. OOBEM MPSAMOYTOJIBLHOTO Tapa-
Jenenumena, Kyoa.

7 KJIACC
YUYEBHBIN KYPC «AJTEBPA»

Yuca v BIYUCICHUSA

JpoOu 0OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO0] OT OJHOW (POPMBI 3amHCH IPOOeit
K Apyroi. IloHATHE panMoOHaIbHOIO YUCIIA, 3alIUCh, CPABHEHUE, YIIOPAJOYMBAHUE PALIU-
OHAJIBHBIX uucesl. Apudmerndyeckue NEHCTBUS C palMOHAJIbHBIMU yHciaamu. Pemenue
3a/1a4 U3 peajibHOM NMPAKTUKHU HA YaCTH, HAa JpOOH.

Crenenb ¢ HaTypaJIbHBIM I1OKa3aTelIEeM: ONpEeNIeHUE, IpeoOpa3oBaHue BhIpaxe-
HUIl Ha OCHOBE OIpeAEeIeHMs], 3aluCch 0OMbIINX Yncell. [IpoleHThl, 3auch NpOLEHTOB B
BUZIE IpOOH U IpoOH B BHJIE MPOLEHTOB. TpH OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, PEIICHHE
3a/1a4 U3 PEAIbHOM NPAKTUKHU.

[IpumeHeHre MPU3HAKOB JEIMMOCTH, Pa3j0KEHWE HAa MHOXHUTENIN HaTypaJbHbBIX
YHUCEL.

PeanbHble 3aBUCUMOCTH, B TOM 4MCJIE NIpsiMasi U 0OpaTHAsI IPOIOPLUOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHU I

IlepemenHbI€, UNCIOBOE 3HAYEHUE BBIPAXKECHUS C IEPEMEHHOM. JlonmycTUMBbIe 3Ha-
4yeHus1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTU MEX]ly BeJIMYMHAMU B BUAE (HOpMy-
ael. Berancnenns mo ¢opmyinam. [IpeoOpasoBanne OyKBEHHBIX BBIPAXECHHN, TOXIE-
CTBEHHO paBHbIE€ BBIPAXKEHHUS, MPAaBUIIa IPe0Opa30BaHMs CyMM U MPOU3BEACHUH, NTpaBU-
Ja PacKpbITHS CKOOOK W IPHUBEICHHS MTOJOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

Opnownensl u MHorowieHsl. CreneHp MHorouneHa. ClOXEHHE, BBIYUTAHUE,
YMHOKE€HHUE MHOIOWIEHOB. DOpPMyJibl COKPAIEHHOTO YMHOKEHHS: KBaJApaT CYMMBbI U
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KBaApar pasHocTu. PopMyna pa3HOCTH KBaapaToB. Pa3inokeHHe MHOTOWIEHOB HAa MHO-
JKUTEIIN.

YpaBHeHUsS M HEPaBEHCTBA

VYpaBHEHHE, KOPEHb YpaBHEHUS, MpaBWiia MPeoOpa3oBaHMs YPAaBHEHHUS, PaBHO-
CUJIBHOCTb YPaBHEHUM.

JIuHelHoe ypaBHEHUE C OJHOM NMEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTIO ypaBHE-
HUSl, pPEIICHHE JIMHEHHBbIX ypaBHeHUH. COCTaBIE€HUE YpAaBHEHHM IO YCIOBHUIO 3aJayH.
Penienne TeKCTOBBIX 3a7ja4 ¢ IOMOLIBIO YPAaBHEHU.

JluneliHOoe ypaBHEHUE C ABYMs NE€pPEeMEHHBIMU U ero rpaguk. Cucrema AByX JH-
HEHHBIX YpaBHEHHMU C JBYMS NEPEeMEHHBIMH. PemieHue cucteM ypaBHEHHH CIIOCOOOM
N0JICTaHOBKHU. [TprMephl pemeHus TEKCTOBBIX 3aJa4 ¢ IOMOIIBIO CUCTEM YPABHEHHUN.

DOyHKUNHA

Koopaunara touku Ha npsmon. Uucnosble IpoOMexXyTKH. PaccrosHue mexny
JBYMSI TOUKaMH KOOPJIMHATHOM MPSAMOIA.

[IpsmoyronpHas cuctema kKoopauHat, ocu Ox u Oy. Abcumcca U OpIMHATA TOYKH
Ha KOOpJAMHATHOM IulockocTU. [Ipumepsl rpaduxos, 3amaHHbBIX (opMyinamMu. UrteHue
rpaduKoB peanbHbIX 3aBucuMocTed. Ilonsatue Qynkuuu. I'padux gynkuuu. CpoiicTBa
¢ynkuuii. Jluneitnas gynkuus, e€ rpapuk. I'padux ynkuun y = |x|. I'paduueckoe pe-
LIEHUE JIMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

YUYEBHBIA KYPC «TEOMETPHUS»

HavanbHble nonATusa reomerpun. Touka, npsmas, OTpe3oK, Jiyd. Yroi. Buasl yr-
7oB. BepTukanbHble 1 cMexHble yribl. buccekrpuca yria. JIoMmaHas, MHOTOYIOJIbHUK.
[TapaynesbHOCTh U EPIIEHUKYIIAPHOCTD NPSMBIX.

Cummetpuunbsie ¢urypbl. OCHOBHBIE CBOMcTBa oceBOM cummerpuu. IIpumepst
CUMMETPHHU B OKPYXKAIOILEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C MIOMOILBIO HUPKYJIS U JIuHEHKH. TpeyronsHuk. Beicora,
MenaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN 1 PaBHOCTOPOHHUI TpEyroJbHUKU. HepaBeHCTBO TpeyrojbHU-
Ka.

CpolicTBa M NpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CpolicTBa M NIPU3HAKH Napaule]bHBIX NpsMbIX. CymMMma yIioB TpEYroJIbHUKA.
BHelHue yriasl TpeyrojbHUKA.

IIpssmoyromnpHeli TpeyroabHUK. CBOMCTBO MeIUaHbl IPSIMOYTOJIBHOIO TPEYIOJib-
HUKa, IPOBENEHHON K runoTteHyse. [Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYTOJIBHU-
KOB. [IpsiMOYTrOoIbHBIN TPEYroJabHUK € YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOH, TeopeMa 0 OoJiblIeEM yrie U OoJblIell CTOpoHE TpeyrojpHuka. [lepnenauky-
JSIp ¥ HAKJIOHHASL.

I'eomeTrpuueckoe MecTo Touek. buccekrpuca yria u CepelMHHBIN NEPIEHANKYIIAP
K OTPE3Ky KaK F€OMETPUYECKHAE MECTA TOYEK.
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OKpy’KHOCTh M KpYI, XOopJa U AUAMETP, UX CBOICTBa. B3anMHOEe pacnosyioxeHue
OKpyXHOCTU U npsiMoi. KacarenbHas u cexymas K okpyx HocTU. OKpYyKHOCTb, BIIUCAH-
Has B yroJl. BimcanHas u onyvcaHHasi OKpY>KHOCTH TPEYTOJIbHHUKA.

YUYEBHBIN KYPC «BEPOSATHOCTb U CTATUCTUKA»

[IpencraBnenue AaHHBIX B BUJAE TaOJUILl, AUarpamm, rpadukoB. 3amnoiaHeHue tad-
JIMII, YT€HUE W TOCTPOCHHE JUarpaMm (CTOJIOUKOBBIX (CTONOYATHIX) M KPYroBhIX). UTte-
HUE rpadUKOB peasibHbIX TporeccoB. M3pneuenue nudopmauu u3 auarpaMm U TadJIuil,
UCIIOJIb30BAHNE U UHTEPIPETALINS JAHHBIX.

OnucatenbHass CTAaTUCTUKA: cpefHee apu(MeTHyecKoe, MEAHaHa, pa3Max,
HauOoJIbIlIee U HAMMEHbIIIee 3HaUeHUs Habopa YUCIOBBIX AaHHBIX. [IpuMepsl ciydaitHON
U3MEHUYUBOCTH.

CiyyaliHblil 3KCIIEpUMEHT (OIIBIT) U CiIy4aliHOe coObITHE. BEpoATHOCTD M YacToTa.
Posib ManioBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUH B MPHUPOE U B OOIIECTBE.
MoHeTa u urpajnbHas KOCTb B TEOPUU BEPOATHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepuinHbl. Yuciao pédbep U cyMMapHasi CTeeHb
BepuuH. [Ipencrasienue o cBasHoctu rpada. Lenu u nukisl. [lytu B rpadax. O0xon
rpada (siepoB nyts). [IpencraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB.

8 KIIACC
YUYEBHBIN KYPC «AJITEBPA»

Yucaa v BBIYUCICHUSA

KBanpaThbiii kopenb u3 umcna. [lonsarue o0 upparuonaasHoM yucie. Jlecaruy-
HbI€ MPUOIMKEHUSI UPpAlMOHAIBHBIX uyucen. CBoicTBa apuMeTHUecKUX KBaJApaTHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBHIPAKECHUH M BBIYHCIICHHSIM.
JIeCTBUTEIIBLHBIC YHCIIA.

Crenens c 1enbIM N0Ka3areneM U e€ cBorictBa. CTaHJapTHas 3alMCh YUCIA.

AJuiredOpanyeckue BbIpasKeHU I

KBagpaTHblil TpEXWIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIN.

Anrebpandeckast 1po6s. OCHOBHOE CBOMCTBO anredpanyeckoii npoou. Cioxenue,
BbIUMTAaHUE, YMHOKEHHUE, JIeJICHUE anredpandeckux aApoOei. PanioHanbHble BbIpaKeHUs
U UX MpeoOpa3oBaHUeE.

YpaBHeHHs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHUE, hopMyna KOpHEH KBaJpaTHOroO ypaBHeHus. Teopema Bu-
era. Pelienue ypaBHEHHUI, CBOASIIMXCS K JIMHEWHBIM M KBaJpaTrHbIM. [Ipocreiimime
IpOoOHO-paIMOHAIbHBIE YPaBHEHUSI.

I'paduueckas uHTEeprpeTanusi ypaBHEHUIN ¢ ABYMS NEPEMEHHBIMU M CHUCTEM JIU-
HEHHBIX YPaBHEHHU C ABYMs IEPEMEHHBbIMU. lIpuMmepsl peleHus CUCTEM HEIMHEHMHBIX
YPaBHEHMI ¢ JBYMS IIEPEMEHHBIMU.

Pemenmne TekCTOBBIX 3aj1a4 aNredOpanuyeckum crocoOoMm.



UucnoBble HEpABEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ oqHOM nepeMeHHoM. PaB-
HOCHJIBHOCTbh HEPaBEHCTB. JIMHENHbIE HEPABEHCTBA C OAHON NepeMeHHON. CUCTEMBI JIN-
HEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUNHA

[Tonarue ¢ynkumu. OOnacTh ONMpENeNeHUs U MHOXKECTBO 3HAYCHHH (DYHKIHH.
CrniocoOs1 3aganust HyHKITUH.

I'padux pynkmun. Yrenne coiictB ¢pyHkmuu mo e€ rpaduky. [Ipumepsr rpadu-
KOB (DYHKIIMH, OTpaKAIOIINX pealibHbIE MPOIECCHI.

OYHKIMH, ONMHUCHIBAIOIINE MPSIMYIO U OOpaTHYIO HMPONOPLUUOHAIbHBIE 3aBUCUMO-
ctu, ux rpadukn. Oyskuun y = x2, y = x°, y = Vx, y=|x|. [padudeckoe pemeHne ypas-
HEHUU U CUCTEM YPABHECHUU.

YUYEBHBIA KYPC «TEOMETPHUSI»

Yeroipéxyronpauku. [lapamienorpamm, ero npu3Haku M CBoMcTBa. YacTHbIE CIIy-
yau mapajuiesorpaMMoB (IpSMOYTOJBHUK, POMO, KBajapaT), UX MPU3HAKH U CBOMCTBA.
Tpanenust, paHoOOKast Tpanenus, e€ cBoiicTBa U npusHaku. [IpsimoyrosnbHas Tpanemnus.

Meton yasoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u Teope-
Ma O IPOIOPLHMOHATIBHBIX OTPE3KAX.

Cpennue TuHUY TPEyTolbHUKA U Tpaneuuu. LieHTp Macce TpeyroiabHuka.

[Tomobue TpeyrombHUKOB, KodhduuueHT mnomodbus. [lpusHakm momoOus Tpe-
yrobHUKOB. [IprMeHeHne nogoous npy pelieHnr IPaKTHYECKUX 3aau.

CaoiicTBa muomaaei reomerpuueckux Guryp. @opmysisl 1Jis MI0LWAANA TPEYTOlb-
HUKA, MapajuienorpaMma, pomoa u tpanerun. OTHOIIEHHE TUIOIAeH MOA00HBIX QUryp.

Brruncnenue miuomanei TpeyroJibHUKOB U MHOI'OYTOJIBHUKOB Ha KjeTyaTod Oy-
Mmare.

Teopema Iludaropa. [Ipumenenue Teopems! Iludaropa npu pemeHun npakTude-
CKHX 3aJad4.

CuHyC, KOCHHYC, TAHT€HC OCTPOr0 yrja IpsSMOYTOJIBHOIO TpeyrojabHuka. OCHOB-
HOE TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpudeckue Gpynkmuu yrios B 30, 45 u
60°.

BrnucanHble W LEHTpaJIbHBIE YIUIBI, YIOJI MEXIY KacaTelIbHOM M XOPAOW. YTIUIbI
MEXy XOpaMH U CeKyIIMMU. BricanHble ¥ onMcaHHbIE YEThIPEXYTOJIbHUKHU. B3anmHoe
pacnonoxeHue JByX OKpyxkHocTed. Kacanue oxpyxnocteil. OOmue kacaTeiabHblEe K
JIBYM OKPY>KHOCTSIM.

YUYEBHBIA KYPC «BEPOSAITHOCTH U CTATUCTUKA»

[IpencraBinenue AaHHBIX B BUAE TaOIULL, JUarpaMM, IrpauKoB.

MHO0€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKeCTBO. Oniepanny HaJi MHOKECTBAMM:
o0ObeMHEHME, NepecedeHne, nonoaHeHue. CBolcTBa onepanuii Haj MHOXECTBAMU: Iie-
PEMECTUTENIBHOE, COYETATENIBHOE, PaCIpelesIMTeNIbHOe, BKIOYeHHs. lcnonb3oBaHue
rpau4ecKoro MnpeacTaBiIeHNUs MHOXECTB JJIsl OMMCAHUS PEAIbHBIX MPOLIECCOB U SBIE-
HUU, IIPU PELICHUH 3a1a4.



N3mepenune pacceuBaHus NaHHBIX. /[ucnepcus M cTaHZApPTHOE OTKIOHEHUE YMC-
J0BBIX HAOOpOB. /[narpamma paccenBaHus.

DnemMeHTapHble COOBITHS citydaiiHoro omnbiTa. CiayyaitHbie coObiTUs. BepositHoCTH
coObITHi. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMHU. CllydaliHBIN BBI-
6op. CBsI3b MEXTY MAJIOBEPOSTHBIMU U MPAKTHUECKN JOCTOBEPHBIMH COOBITHSIMH B TIPH-
poJie, o0IIecTBe U HayKe.

HepeBo. CBolicTBa JNEPEBBEB: €IUHCTBEHHOCTb ITYyTH, CYLIECTBOBAHUE BUCAYEH
BEPILHHBI, CBA3b MEXAY YUCIOM BepUIUH U yucioM pédep. [IpaBuno ymHoxxenus. Pere-
HUE 3a]]a4 ¢ TOMOIIBI0 IPadoB.

[TpoTuBomnonoxusie coOpTus. unarpamma JDitiepa. OO0beAMHEHUE U TIEpECEUCHHE
coopiTuii. HecoBMmecTHBIE cOOBITHS. DOpMySia CIOKEHHsI BEPOATHOCTEH. YCIOBHAsI Be-
positHOCTh. [IpaBuno ymHoxxkenus. HesaBucumbie coObitusi. [IpencraBienue sKcriepu-
MEHTa B BUJE JiepeBa. Pemenne 3a1ay Ha HaX0KICHUE BEPOSATHOCTEN C ITIOMOIIBIO JAepe-
Ba CIIy4ailiHOT'O 3KCIIEPUMEHTA, Juarpamm JDiliiepa.

9 KJIACC
YUYEBHBIA KYPC «AJTEBPA»

Yucaa 1 BBIYUCICHUSA

PanmonanbHble ynciia, UPPALMOHAIIBHBIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE JeCs-
TUYHBIE ApOOH. MHOXECTBO NEHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YUCIIAa KaK Oec-
KOHEUYHBIE JECATUYHBIE OpoOu. B3auMHO OIHO3HAUYHOE COOTBETCTBHE MEXKIY MHOXKeE-
CTBOM JICHCTBUTEIIBHBIX YUCEN U KOOPAVNHATHON MIPSIMOM.

CpaBHeHuE JNEHCTBUTENBHBIX YHCEN, apUPMETHUECKUE ACHCTBUS C NEHCTBUTENb-
HBIMH YUCJIAMH.

Pazmepsl 00BEKTOB OKpPY)KAOLIEro MUPA, JUIUTEIBHOCTh MPOLIECCOB B OKpYXKaro-
IEM MUDE.

[TpubnuxéHHoe 3HaYeHHE BEJIIMYMHBI, TOYHOCTh NpuOImKeHus. OKpyrieHue yu-
cen. IIpuknaka u olleHKa pe3yJbTaTOB BBIUYUCIICHU.

YpaBHeHHs] U HEPABEHCTBA

Jlunerinoe ypaBHeHue. Pemienne ypaBHeHUH, CBOIAIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASIIMXCA K KBagpaTHbIM. bu-
KBaJpaTHOE ypaBHeHUE. [Ipumepsl peleHns: ypaBHEHUM TPEThEN M YETBEPTOM CTENEHEN
Pa3I0KEHUEM HAa MHOKHUTEIIN.

Pemenne apoOHO-paloHaNbHBIX ypaBHEHUH. PemieHne TeKCTOBBIX 3aad aireo-
pandecKuM METOJOM.

VYpaBHeHue ¢ JByMs IEpeMEHHBIMU U ero rpa¢uk. Pemenue cucreM IByX JIMHEH-
HBIX YPaBHEHHM C ABYMS IIEPEMEHHBIMU. Perienue cucrteM IByX ypaBHEHUH, OJHO U3 KO-
TOpBIX JINHEHHOE, a Apyroe — BTOpol creneHu. I'paduyeckas MHTEpHpeTanysi CUCTEMBI
YPAaBHEHHUH C JIBYMs IIEPEMEHHBIMM.

Pemienne TeKCTOBBIX 33724 anreOpandeckuM crocoOoM.

YucnoBele HEPaBEHCTBA U UX CBOMCTBA.



Pemrenne nuHENHBIX HEPABEHCTB C OJHOU IIEpEMEHHOU. Pelenne cucrem JIMHEH-
HBbIX HEPABEHCTB C OJHOI nepeMeHHor. KBanparHeie HepaBeHCTBa. ['paduueckas UHTEp-
IIpeTanys HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOyHKUNHA

KBanpartnunas ¢pynkmus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAHMHATHI BEPIIH-
HbI 1apaboJIbl, OCb CUMMETPHUH 11apaldoJIbl.

Ipadukn Gpynxumit: y =kx, y=kx + b, y=k/x, y=x3, y = Vx, y = |x| u ux cBoii-
CTBa.

YucJioBbIE NIOCAEA0BATEIBLHOCTH U NIPOrPEeCCHHU

[ToHsiTHE YMCIIOBOI MOCIIEOBATENIBHOCTH. 3a/laHUE TOCIEA0BATEILHOCTH PEKYp-
peHTHOH dhopmyIiol u GopmMyJioi n-To YiieHa.

Apudmernyeckas U reomeTpuieckas nporpeccuu. opmyisl #-ro wieHa apupme-
TUYECKOU U TEOMETPUYECKOMN IIPOrPECCUM, CYMMBI IIEPBBIX /1 YJICHOB.

N300paxxeHne wieHOB apu(pMeTHIecKol U reOMETPUUECKOM Iporpeccuii TouKkamMu
Ha KOOPJIMHATHOW IIOCKOCTH. JIMHEWHBI M 3KCNOHEHIMaIbHbINH pocT. CloKHbBIE MPO-
LICHTBHI.

YUYEBHBIA KYPC «'TEOMETPHUSI»

Cunyc, kocunyc, Tanreic yrjaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEAECHHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCMHYCOB M Te€OpeMa CUHYCOB. PemieHue
IIPaKTUYECKUX 3a7a4 C UCTI0JIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue mogobus. [Togodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpou3BeIEeHUU OTPE3KOB XOP/, TEOPEMBI O ITPOU3BEACHUU OTPEZKOB Ce-
KYyLIUX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

BexTop, nnuHa (MOIyJib) BEKTOpa, COHANPABIIEHHBIE BEKTOPHI, IPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluy
HaJ BeKkTopamu. Pa3nokeHune BeKTopa o ABYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHa-
Thbl BekTOpa. CKaJsipHOE MPOU3BEEHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKACHUS JJIMH U
YTJIOB.

JlekapToBBI KOOPAMHATHI HA INIOCKOCTU. YPABHEHHUs NPSIMOU M OKPYXHOCTH B KO-
OpAMHAaTaX, MEPECEUEHNE OKPYKHOCTEN U MpsAMBIX. MeToJl KOOpJIAMHAT U €ro NMpUMEHe-
HUE.

[IpaBuiibHBIE MHOTOYIOJIBHUKH. J[IMHA OKpyx)HOCTH. ['panycHas u paguaHHas Me-
pa yria, BBIYMCIEHHE JIMH OyT OKpykHOocTell. [lnomanp kpyra, ceKTopa, CerMeHTa.

JIBMKEHUS] TUIOCKOCTH U BHYTPEHHUE CUMMETpUM (uUryp (dJIeMeHTapHbIE Mpe-
ctaBnenus). [lapamensuslii nepenoc. [loBoport.

YUYEBHBIN KYPC «BEPOSITHOCTH U CTATUCTUKA»
[IpencraBienue NaHHBIX B BUAE TaOMMIl, quarpamm, rpaduKoB, MHTEPIPETAIHS
JaHHBIX. YTeHHEe U MOoCTpoeHue TabauL, Juarpamm, rpauKoB IO PeabHbIM JAHHBIM.
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[TepectanoBku u akropuan. Coueranust U yucio couetanud. Tpeyronpauk Ilac-
kasd. Pemienue 3a1a4 ¢ CIOJIb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckast BeposiTHOCTb. Cay4yaliHbIM BHIOOP TOUKH U3 (PUTYpHI HA TIOCKO-
CTH, U3 OTpE3Ka U U3 JYyTH OKPYKHOCTH.

Ucnbitanue. Yenex u Heynada. Cepust UCTIBITAHUN 10 niepBoro ycnexa. Cepus uc-
neiTanuit bepuymm. BeposaTHocTr coOBITHIA B CEpUM UCTIBITAaHUN bepHyu.

CrnyualiHas BeJIMYMHA U paclpefielieHne BEPOATHOCTEN. MaTemaTnueckoe oxuaa-
Hue u aucnepcus. [Ipumepbl MaTeEMaTHYECKOTO OXKUIAHUS KaK TEOPETUYECKOTO CpeIHe-
ro 3Ha4€HUs BEJIMYMHBI. MaTeMaTH4ecKoe OXKUIAHUE U JUCIIEPCUsl CIy4YalHOW BEJINYHU-
HBI «YUCJIO YCIIEXOB B CEpUHU UCNIBITAHUN bepHyium».

[Tonsitne o 3akoHe OousbliuX yucen. M3MepeHue BeposSTHOCTEW C MOMOIIBIO Ya-
cToT. PoJib 1 3HaueHue 3aKoHa OOJIBIIMX YHUCEI B IPUPOE U OOLLIECTBE.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IIPOrPAMMBI XapaKTepU3YIOTCS:

1) maTpuoTuYecKkoe BOCIUTAHME:

— IIPOSIBJICHMEM MHTEpPECca K IPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCHUICKHX MAaTE€MaTUKOB M POCCUICKON
MaTEMaTH4YECKON IIKOJIbI, K UCIIONb30BAHUIO 3TUX JOCTHKEHUN B JPYIMX HAyKaX WU MpHU-
KJIaHBIX cdepax;

2) rpasKIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW Tpa)KAaHWHA W PEATU3alUU €To
IpaB, MPEJICTABIEHUEM O MAaTEeMaTHUYECKUX OCHOBAX (YHKIMOHUPOBAHMS Pa3IUYHBIX
CTPYKTYP, SBICHHIA, MPOIETyp IPaKJAHCKOTO O0IIecTBa (HalpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K 00CY)KJIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX C IPAKTUYECKUM MpUMe-
HEHUEM JOCTUKEHUH HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHILIMIIOB B
JEeSATEIIbHOCTHA YUYEHOTO;

3) Tpy10BO€E BOCIMTAHME:

— YCTaHOBKOI Ha aKTUBHOE y4acTHE€ B PEIICHUM NPAKTUYECKUX 3a]ad MaTeMaTH-
YEeCKOM HalpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTHYeCKOro oOpa3oBaHUs Ha
IPOTSKEHUU BCEU KU3HU AJI YCIEIIHON MPOPECCUOHAIBbHON NEATENBHOCTH U Pa3BUTHU-
€M HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM WHJIMBUIYyaJbHOU
TPaeKTOpUn 0Opa30BaHUS U >)KU3HEHHBIX IUIAHOB C y4ETOM JIMYHBIX MHTEPECOB U 00IIe-
CTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

— CIHOCOOHOCTBIO K AMOLMOHAJIBHOMY M 3CTETUUYECKOMY BOCIPHUATHIO MaT€MaTH-
YecKuX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKAEHUI, YMEHUIO BUJETh MaTeMaTUYECKUE 3a-
KOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MIO3HAHMA
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— OpHEHTALMEN B JAEATEIIBHOCTU HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTAB-
JeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKA, MPUPOJBLI U OOIIECTBa, IO-
HUMaHUEM MaTEeMaTHM4EeCKOW HAayKd Kak cdepbl YeTIOBEUECKOUN NeATeIbHOCTH, ITANOB e
Pa3BUTHS U 3HAYMMOCTH TSI PA3BUTHS LIUBWIM3ALMHU, OBIAJEHUEM SI3bIKOM MaTEMaTUKHU
U MaTEMaTU4YeCKOW KyJbTYpOW KakK CPEeACTBOM MO3HAHWS MHpA, OBJIAJACHUEM MHPOCTEU-
IIMMHU HaBBIKAMU UCCIEN0BATEIbCKON AEATEIbHOCTH;

6) ¢pusuveckoe Bocnuranue, (OpMHUPOBAHHE KYJIbTYPbI 310POBbSI U IMOLHO-
HAJBHOIO 0JIaroNoJIy4ms:

— TOTOBHOCTBHIO MPHUMEHATh MaTEMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 370pPO-
Bbsl, BEJCHUSI 3I0pOBOTr0 00pas3a >KU3HU (30pOBOE MUTaHHUE, COATAaHCUPOBAHHBINA PEKUM
3aHATHH U OTIBIXA, peryiisipHas pusndeckass akTUBHOCTD), C(OOPMHPOBAHHOCTHIO HABbIKA
peduiekcuu, MpU3HAHUEM CBOETO TIpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4ejioBe-
Ka;

7) 3KoJI0rn4YecKOoe BOCIMTAHHUE:

— OpHEHTALMEN HAa MPUMEHEHUE MATEMATHYECKUX 3HAHUM I PELICHUS 3a7ay B
00JaCTH COXPaHHOCTU OKPYKAIOIIeH Cpe/bl, MIAHUPOBAHMS TMOCTYNKOB U OIEHKU HX
BO3MOKHBIX MOCJIEICTBUH JIJISl OKPYKAIOIIEH Cpelibl, OCO3HAHUEM TJI00aTbHOTO XapaKTe-
pa PKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTauusa K U3MEHAIOIIUMCH YCJOBUSIM COLUAJBHON M NMPUPOIHOM cCpe-
AbI:

— TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBUSAX HEONPEACIIEHHOCTH, IOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHCIIE yMeE-
HUE YYUTHCS y IPYTUX JHOJeH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBbIE 3HAHUS,
HaBBIKM Y KOMIIETEHIIMM U3 ONBITA IPYTHUX;

— HEOOXOJAMMOCTBHIO B (DOPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4uCIe (HOPMYITUPO-
BaTh UJI€U, OHATHS, TUMOTE3bl 00 00BEKTaX W SBJICHUSIX, B TOM YHCIIE paHee HEU3BECT-
HBIX, OCO3HaBaTh JC(PUIMTH COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH, IMJIAaHHUPOBATH
CBOE pa3BUTHE;

— CMOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCO-
BYIO CUTYallUI0 KAaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE pe-
HICHUs U AeUCTBUs, (POPMYITUPOBATh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH
OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBble Jloruueckue qeMcTBUA:

— BBISBIISATH M XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKUX 00b-
€KTOB, MOHSITUHN, OTHOIIEHUN MEXIy NOHATHIMH, (HOPMYITHUPOBATH OMPEACIICHUS TIOHS-
THN, YCTaHABIMBATH CYIICCTBEHHBIN MpHU3HAK KiIacCU(pUKAIIMK, OCHOBaHUS i1 0000111e-
HUS M CPAaBHEHUS, KPUTEPUHU ITPOBOJIUMOTO aHAIIN3A;

12



— BOCIIPUHHUMATH, (HOPMYIUPOBATH U TIPEOOPA30BHIBATE CYXKICHHUS: YTBEPAUTEIh-
HBIC U OTPUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

— BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTUBOPEYHS B
dakTax, TaHHBIX, HAOIOACHUSIX U YTBEPKICHUSAX, TIPEIaraTh KPUTEPHUH JIJIsl BEISIBIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

— JIenaTh BBIBOJBI C HWCIIOJIh30BAaHUEM 3aKOHOB JIOTUKH, JECTYKTUBHBIX M WHIYK-
THUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH,

— pa3duparth JO0Ka3aTeIHCTBA MATEMATUUECKUX YTBEPXKACHHUH (TIPsSMBIE B OT TIPO-
TUBHOTO), TIPOBOJHTH CAMOCTOSITEIBHO HECJIOXKHBIE JIOKa3aTeIbCTBA MATEMATHUYECKHX
(bakToB, BBICTpaUBaTh apTyYMEHTAIIMIO, TPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBI, 000CHO-
BBIBATh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh croco0 pemieHus: yaeOHoW 3aaun (CpaBHUBATh HECKOJIBKO BapHaH-
TOB pENICHMsI, BEIOMpPATh HanbOosee MOAXOASIINNA C YIETOM CaMOCTOSITENIPHO BBIJICICH-
HBIX KPUTEPUEB).

ba3oBble ucciieanoBarejbCKue 1eMCTBUS:

— HCIIOJIB30BaTh BOTPOCKHI KaK MCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUS, (op-
MYJIMPOBaTh BOIPOCH], (UKCUPYIOIIHE MPOTUBOpPEUHE, MpoOIeMy, CaMOCTOATEIbHO
yCTaHABJIMBAaTh UCKOMOE | JaHHOE, JOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO-
3UIHAI0, MHEHHE;

— TPOBOJUTH IO CAMOCTOSITEIbBHO COCTaBJIEHHOMY TUIAaHY HECTIOXKHBIM IKCIEPH-
MEHT, HEOOJIBIIIOE HUCCIICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY COOOiA;

— CaMOCTOSTENIbHO (GOPMYIHUPOBATH 0OOOOIIEHHUS M BBIBOJIBI IO pe3yJbTaTaM Ipo-
BEJIEHHOTO HAONIOACHUS, MCCIEIOBAHUS, OIICHUBATH JTOCTOBEPHOCTh IMOJTYYEHHBIX pe-
3yJbTaTOB, BBIBOJIOB U 000OIICHUI;

— MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKKE BBIABUTATH ITPEJIIIO-
JIO’KEHHS O €TO Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ ungopmanmeii:

— BBIABIIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAINH, TAHHBIX, HEOOXO-
JTUMBIX JIJISl PEIICHUS 3a/1auu;

— BBIOMpATH, aHAIM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHPOP-
MallAI0 PAa3IMYHBIX BUIOB U (HOPM IPEICTABICHUS;

— BBIOUpATH GOpMY MpeACTABICHUS WHHOPMAIIMH U WIUTFOCTPUPOBATH PelllagMbIe
3a/1a4M CX€MaMH, TuarpaMMaMu, UHOW TpauKol U UX KOMOWHAIMSIMU;

— OILICHMBATh HAAEKHOCTh MH(POPMALIMK 10 KPUTEPHSIM, MPEII0KCHHBIM YUHUTE-
JeM win chOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHUKATHBHBIE YHUBEpPCAIbHbIE YUeOHbIE T1eiiCTBHUS:

— BOCIPUHUMATh U (HOPMYIHPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBUSIMH U
1easIMU OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHUS 3aJa4d, KOMMEHTHPOBAThH
IIOJIYYEHHBIN pe3yJIbTaT;
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— B XoZe oOCyXIeHHs 3aJaBaTb BOMPOCHl MO CYIIECTBY OOCYKIaeMOH TEMBI,
npo0JIeMBbl, pelIaeMoi 3a/1auu, BbICKA3bIBATh UJIEH, HALIEJIEHHBIE HA MTOMCK PEIIEHMS], CO-
HOCTaBJISITh CBOU CYXK/IEHUS C CYXKJIEHUSIMHU JPYTUX YYaCTHUKOB JIMaiora, oOHapyXuBaThb
pa3nuyre M CXOACTBO MO3MIMHA, B KOPPEKTHOU (popme (GopMyIHpoBaTh pasHOTIACHS,
CBOM BO3PaKEHUS;

— MpPEJCTAaBJIATh Pe3yJbTaThl PEIICHUs 3aJaud, HKCIEpHUMEHTa, HUCCIEeI0BaHMUS,
NPOEKTa, CAaMOCTOSATEIBHO BBHIOMpATh (hOpMAT BHICTYIUIEHHUS C YYETOM 3a7ad MpEe3eHTa-
LUK U OCOOCHHOCTEN ayJUTOPHH;

— IIOHUMAaTh U UCIOJB30BATh NPEUMYIIECTBA KOMAHIHON U MHJIMBUIyaJIbHOM pa-
OOTBI U PELICHUH Y4eOHbIX MaTEMaTUYECKUX 3a/1a4;

— IPUHUMAThH 1I€JIb COBMECTHOM JEATEIbHOCTH, IJIAaHUPOBAaTh OPraHU3alldI0 COB-
MECTHOI paboThl, pacHpeensaT BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U
pe3yabTaT paboTsl, 0000111aTh MHEHHS HECKOJIBKHX JIIOJIEH;

— y4acTBOBATh B IPYMHNOBBIX (opmax paboTsl (0OCYXIeHUs, 0OMEH MHEHUSIMH,
MO3rOBBI€ IUTYPMBbI U IPYT'HE), BBIIOIHIATH CBOIO 4aCTh pabOThl U KOOPIAMHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WIEHaMH KOMaH[Ibl, OLIEHUBATh KayeCTBO CBOETO BKJaJa B OOIIMI
HOPOAYKT IO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSL.

PerynsiTuBHbIC yHUBepCaJIbHbIE YuYeOHbIe 1eficTBUS

Camoopranuszanmus:

— CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, QJITOPUTM pELIeHHs 3anauu (Win ero
9acTh), BBIOMPATh CHOCOO pEIIeHUs] ¢ y4ETOM HMEIOUINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apr'yMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YY4ETOM HO-
BOM nH(pOpMaIHH.

CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEJJICKT:

— BJAJETh CHOCOOaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3yibTara
pelIeHNs MaTeMaTUYECKOM 3aa4u;

— NpeABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYThH IPU PEUIEHUM 3a/layH,
BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HaWJCHHBIX
OIMOO0K, BBISABICHHBIX TPYIHOCTEH;

— OLIGHHMBATh COOTBETCTBUE pe3ysibTaTa JESATEeNbHOCTU IOCTABJIEHHOW WEIn U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JOCTH)KEHUS WM HEJOCTHKEHUS I€JIM, HAaXOAWUThb
omuOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

K koHiy oOy4eHus 6 5 kinacce oOydaronIuiics MOJYIUT CIASAYIOITUE MPEIMETHbBIS
pe3yJIbTaThI:

Yucia 1 BBIYMCTIEHUS

[TonuMaTh W TPaBUIBHO YMNOTPEOJATh TEPMHUHBI, CBS3aHHBIE C HATypajJbHBIMU
YyuCJIaMi, OOBIKHOBEHHBIMH H JIECATUIHBIMU JPOOSMHU.

CpaBHHMBATh U yNOPSAOYMBATh HATypalibHbIE YKCIIA, CPABHUBATh B MPOCTEUIINX
ciy4yasx OOBIKHOBEHHBIE APOOH, IECATHIHBIC TPOOH.
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CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMOW C COOTBETCTBYIOLIUM
el unciaoM m nM300pakaTh HAaTypaJbHBIE YHCIA TOYKAMH Ha KOOPAWHATHOW (UHCIOBOIN)
MIPAMOM.

BemonsasaTe apudmeTnueckue ACUCTBUS C HATYpPaJbHBIMU YHCIAMH, C OOBIKHO-
BEHHBIMU JIPOOSMHU B MPOCTEUIIHNX CITydasiX.

BrINoaHATE IpOBEPKY, NPUKUIIKY PE3YyJIbTaTa BIUNCICHUN.

OKpyriasaTh HATYpaJIbHbIE YHCIIA.

Permenne TeKCTOBBIX 32124

Pemath TekcToOBbIE 3a/1auu apU(PMETUIECKUM CIIOCOOOM U C IMOMOIIbIO OpPraHU30-
BaHHOT'O KOHEYHOT'0 IIepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pewatp 3amaun, cogepxaniye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpeMs1, PaCCTOsIHUE, 1IEHA, KOJIMYECTBO, CTOMMOCTB.

Hcnonp30BaTh KpaTKHUE 3aMCH, CXEMBbI, TAOJIHIBI, 0003HAYCHHUS MIPH PELICHUN 3a-
Jay.

ITonp30BaTbCsi OCHOBHBIMM E€AVMHULIAMM W3MEPEHMS: LIEHBI, MAcChl, PaCCTOSHUA,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJJHU €JUHULIBI BEJIMYUHBI Uepe3 IpyTHE.

N3BnekaTh, aHAIU3UPOBATH, OLIEHUBATH MH(OPMAIIHIO, ITPEICTABICHHYIO B Ta0Iu-
1€, Ha CTOJI0YATON Tuarpamme, HHTEPIPETHPOBATh MPEACTABICHHBIE JaHHBIE, UCIIOIB30-
BaTh JJAHHBIE [IPU PEILICHUU 3a]a4.

Harasianasi reomerpus

ITonbp30BaTbCs TEOMETPUUECKUMU MTOHATUAMU: TOUYKA, IPsIMasi, OTPE30K, JIyd, yrol,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBOANTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUpa, UMEOIIUX (OpMy HU3yUEH-
HBIX T€OMETPUUYECKUX Uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIaMU: BEpLIMHA, CTOPOHA, C MHO-
rOYroJIbHUKaMM: YroJ, BEPIINHA, CTOPOHA, NUAaroHajlb, C OKPYKHOCTBIO: paanycC, AHa-
METp, LIEHTP.

N306paxkaTh M3ydeHHbIE reoMeTpudyeckue (GUrypbsl Ha HETMHOBAaHHOW W KieTya-
TOM Oymare ¢ HOMOUIbIO LUPKYJIA U JTMHEUKH.

Haxoauts 1yiMHBI OTPE3KOB HEMOCPEICTBEHHBIM NU3MEPEHUEM C TTOMOILBIO JIMHEH-
KW, CTPOUTB OTPE3KH 3aJaHHOU UIMHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOIO pajguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBajgpaTa Il UX I0-
CTPOEHMSI, BBIUUCIIECHHUS TUIOLIAAN U IEPUMETPA.

Bbrancnsate mepumerp M IUIOMAAb KBajpaTa, MPSMOYTOJbHUKA, (PUryp, cocTas-
JICHHBIX U3 NPSIMOYTOJIBHUKOB, B TOM 4HcIe PUTyp, U300paXKEHHBIX HA KIIeTYaToON Oyma-
re.

[Tosb30BaThCsl OCHOBHBIMM METPUYECKMMH €IMHULAMU MU3MEPEHUS JJIUHBI, IUIO-
11a/11; BBIPAKATh OJJHU €IMHULIBI BEIMYMHBI Uepe3 IpyTHE.

PacriozHaBath mnapaienenune]l, KyO, MCIOJb30BaTh TEPMHUHOJIOTHIO: BEPUIMHA,
pedpo, rpaHb, UBMEPEHHUS, HAXOJUTh U3MEPEHUS Napajulesenunesaa, Kyoa.

Boruncnare 00bEM Ky0Oa, nmapajiesnenurea mno 3aJaHHbIM U3MEPEHUSIM, TOJIb30-
BaThCS €AUHHUIIAMU U3MEpeHHs 00bEMa.
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Pemate HECnOXHBIE 3aja4M HA U3MEPEHUE T'€OMETPUUYECKUX BEJIIMYUH B IPAKTHU-
YECKUX CUTYaLHSIX.

K xon1y oOyuenus ¢ 6 knacce o0y4aromuiics MOJIYYUT CIEIYIOUINE MTPEAMETHbIE
pEe3yJIbTaThI:

Yucaa v BBIYUCICHUSA

3HaTh ¥ IOHMMAaTh TEPMUHBI, CBS3aHHBIE C PA3JIMUHBIMUA BHJIAMH YHCEI U CIIOCO-
0aMu UX 3amHCH, IEPEXOTUTH (€CIH 3TO BO3MOXKHO) OT OJHOW (POPMBI 3alMCH YHCTIa K
JIPYTOM.

CpaBHUBATH U YHOPSAIOUYMBATH IIEJIbIE YHCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IPO-
Ou, CpaBHUBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BoInonHaATh, couetast yCTHbIE U MUCbMEHHBIE IPUEMBI, apU(PMETUUECKUE TeUCTBUS
C HATYypaJIbHBIMU U 1LIEJIBIMUA YUCJIAMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSMHU, 11O-
JIO’KUTENIbHBIMU U OTPULATEIbHBIMU YHCIIAMHU.

BriuncnsaTe 3HaU€HUS YUCIOBBIX BBIPAXKEHUH, BBITIOJIHATH IPUKUJIKY U OLIEHKY pe-
3yJabTaTa BBIYMCIICHHM, BBIMOIHATH PEOOpPa30BaHUS YHUCIOBBIX BBIPAKEHUN HA OCHOBE
CBOMCTB apu(pMETHUECKHUX TEHCTBUI.

COOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOILIUM €U YUCIIOM U
n300paxkaTh 4Kclia TOYKaMH Ha KOOPJMHATHON MPsIMO, HAXOUTh MOJYJIb YHCIA.

COOTHOCUTBH TOYKH B MPSMOYTOJBHON CUCTEME KOOPJIMHAT C KOOPJAWHATAMH 3TOU
TOYKH.

OKpyTAATh MEJbIe Yncia U IECATUIHBIC APOOH, HAXOIUTh TPUOIMKCHIS YUCE.

YuciioBble M OyKBEeHHbIE BHIPAKEHUS

[lonumatrp U ynoTpeONsATb TEPMHUHBI, CBS3aHHBIE C 3aIlMCHbI0 CTENEHU 4YHUCIA,
HaXOJUTh KBaJpaT W KyO YHMCIA, BHIYMCIATH 3HAYEHUS YHMCIOBBIX BBIPAXKEHUH, COIEp-
YKaAIUX CTETICHHU.

[Tonp30BaTbCcsl MpU3HAKaAMU JEIMMOCTH, PAaCKIaJbIBaTh HATYPAJIbHBIE 4YHCIA Ha
IIPOCTBIE MHOXKUTEIH.

[Tonb30BaThCst MacITaboM, COCTABIISITH MPOMOPIIUU U OTHOILICHUS.

Hcnonb3oBaTh OYyKBHI Uit 0003HAYEHUS YHUCET TMPU 3aIMHCH MAaTEMATUIECKUX BbI-
pakeHHi, cCOCTaBIATh OYKBEHHBIE BBIPAKEHUS M (DOPMYIIbl, HAXOIUTh 3HAUEHUS OYKBEH-
HBIX BBIPQKEHUH, OCYIIECTBIISIT HEOOXOIUMbIE TIOJICTAHOBKY U TIPE0Opa30BaHMS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemrenue TekcToBbIX 32124

PemaTs MHOTOIIArOBBIE TEKCTOBBIC 33/1aUU apUPMETHIESCKIM CTIOCOOOM.

Pematp 3amaum, CBs3aHHBIE C OTHOLLIEHHEM, MPONOPIUOHAIBHOCTHIO BEJIMYUH,
NPOLIEHTaMU, pelaTh TPU OCHOBHBIE 3a]]a4M Ha JPOOU U MPOLIEHTHI.

Pemate 3amaun, coaepxanue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMUUHBI: CKOPOCT,
BpEMS, PaCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, POU3BOAUTEIbHOCTh, BpEMS, 00BEM
paboThI, UCTIONB3Ys apuPMeTHYecKue NeUCTBUS, OLEHKY, IPUKUKY, [T0JIb30BATHCS €/11-
HULIAMU U3MEPEHUS] COOTBETCTBYIOIINX BEJINYHH.

CocTaBisaTh OyKBEeHHbIE BBIPAXKEHUS MO YCIOBHIO 3aJ]a4UH.
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W3Bnekats nH(pOpMALINIO, TPEACTABICHHYIO B TaOMUIaX, HA JIMHEHHOM, CTON0Ya-
TOM WJIM KPYTrOBOM Juarpammax, MHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIE, UCIIOJIb-
30BaTh JaHHBIC [IPU PELICHUM 3a7ad.

[IpencraBnaTe HHPOPMAIHMIO C TOMOUIBIO TaOMNHII, JIMHEHHONW U CTOJIOYATON Tua-
rpaMm.

Harnsinnasi reomerpus

[IpuBOANUTH IPUMEPHI OOBEKTOB OKPYKAIOLIETO MHUpa, UMEIOLIUX (OpMy HU3yUEH-
HBIX T€OMETPUUYECKUX IUIOCKUX U HMPOCTPAHCTBEHHBIX (UIyp, IPUMEPHI PABHBIX U CUM-
METPUYHBIX QUTYD.

N300pakaTh C MOMOILBIO LIUPKYJIS, JUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOU U
KJeTyaTol Oymare M3y4eHHbIE IJIOCKME IeoMeTpuueckue (QUrypbl M KoH(Urypaiuw,
CUMMETPHYHBIE (DUTYPHI.

[Tonp30BaTHCS TEOMETPUIECKIMH TOHSATHSMU: PABEHCTBO (PUTYp, CUMMETPHSI, MC-
II0JIb30BATh TEPMUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEH: OCh CHUMMETPHH, LICHTP CHUM-
METPUH.

HaxoauTe BeM4MHBI YIIIOB U3MEPEHUEM C IOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YT-
Jbl 3aJJaHHOW BEJIMYMHBI, IIOJIB30BAThCS IPU PELICHUM 3a/ad IPajyCHOM MEpOH YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, PA3BEPHYTHIM U TYIION yTJIBIL.

BbluuCIIATE AJIMHY JIOMAaHOM, NIEPUMETP MHOTOYT'OJIBHHKA, ITOJIB30BATHCS €IMHU-
LIaMH U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €IMHULBI U3MEPEHUS UIMHBI 4epe3 IPYyTHE.

Haxonuts, MCHONB3ysl 4EpTENKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMS
TOYKaMH, OT TOYKHU A0 MPSIMOM, JUIMHY IIyTH HA KBAIPaTHOU CETKE.

Borancasats momanp GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCTIOIH30BATh
pa3breHre Ha NpSMOYTOJbHUKHU, HAa paBHbIE (PUTYPbI, JOCTPAUBAHUE /10 NMPSIMOYTOJIbHU-
Ka, I0JIb30BaTbCs OCHOBHBIMHM €IUHHMLAMU W3MEPEHHUs IUIOUIAJH, BhIpaXkKaTb OJHU €/IH-
HULBI U3MEPEHHUS TUIOIAIU Yepe3 NPYTHE.

Pacnio3naBath Ha MOJeNSIX U M300paKEHUSAX MUPaAMUy, KOHYC, LMIIMHJP, UCIIOIb-
30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, PeOPO, IPaHb, OCHOBaHUE, PA3BEPTKA.

N300paxkaTe Ha Ki1€T4aToi Oymare npsiMOyroJibHbII NapauieIenunesn.

Bbruncnsate 00bEM IPsIMOYToJIbHOTO Hapasuiesenuiesa, Kyoa, mojb30BaThCsl OC-
HOBHBIMH €IMHHUIIAMU U3MEPEHHS 00BhEMA;

Pemate Hec0KHBIE 3a1a4M HA HAXOXKICHUE T€OMETPUYECKUX BEIMYUH B IIPAKTH-
YECKUX CHUTYyaLUsX.

K xon1y oOyuenus ¢ 7 knacce o0y4arommiics MOJYUYUT CIEIYIOUINE MTPEAMETHbIE
pe3yJbTaThl:
YUYEBHBIN KYPC «AJITEBPA»
Yuciia v BIYUCICHUSA
BrImonssTh, coueTast yCTHbIE H TUCHMEHHBIE IPUEMBI, apu()METHIECKHE JeHCTBUS
C palMOHAIbHBIMU YUCIIAMH.
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HaxoauTtp 3HaYeHHS YMCIOBBIX BBIPAKECHUH, IPUMEHITH Pa3HOOOPa3HBIE CTIOCOOBI
¥ IPUEMBI BEIYHCIICHNAS 3HAUYCHUI TPOOHBIX BBIPAKEHUH, COIepKauInX 0OBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[Tepexoauth OT OHOM (OPMBI 3aMKUCH YUCEN K APYroi (mpeodpa3oBhIBATEH AecCs-
TUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTH B OECKO-
HEYHYIO JCCATUYHYIO TPOOB).

CpaBHUBATH U yNOPSAA0YUBATH PALIMOHAIBHBIE YHUCIIA.

OKpyrysiTh yncia.

BhINONHATP NPUKKUIAKY M OLEHKY pe3yibTaTa BBIUMUCICHUW, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHUU. BBITONHATE NEHCTBUSA CO CTENEHSAMU C HAaTypaJbHBIMU IOKa3a-
TEJSIMU.

IIpuMeHATh IpU3HAKK JETUMMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YH-
celnl.

Pemlate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4l, CBS3aHHBIE C OTHOIICHUEM BEJIH-
YUH, NPONOPLUMOHAIBHOCTBIO BEJIMYMH, IIPOLICHTAMHU, WHTEPIPETHPOBATH PE3YJIbTATHI
peuieHus 3a1a4 ¢ y4€TOM OTrpaHMYEHUM, CBS3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB.

AJuireOpanyeckue BbIpasKeHM st

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTUIO U CUMBOJHKY, IPUMEHSTH €€ B
npoliecce OCBOSHUs y4eOHOTo MaTepuara.

HaxoauTe 3HaueHus: OyKBEHHBIX BbIPayKEHUH NPH 33laHHBIX 3HAYEHMSIX I1epEMEH-
HBIX.

BrmonsasaTe npeoOpa3oBaHus ENOT0 BRIPAXKEHUS B MHOTOWIECH NMPUBEACHUEM I10-
JOOHBIX ClaraeMbIX, PACKPHITUEM CKOOOK.

BhINOAHATE YMHOKEHHE OJHOUWIEHA HA MHOTOYWIEH U MHOTOWJIEHAa Ha MHOTOYJIEH,
OPUMEHSTH POPMYJIIBI KBapaTa CyMMBI U KBaJIpaTa Pa3HOCTH.

Ocy1iecTBIATh Pa3a0KeHUE MHOTOWICHOB HA MHOYKUTENIA C NOMOIIBI BBIHECE-
HUS 32 CKOOKHM 00I1Ier0 MHOXKHUTEISI, TPYNIUPOBKU ClIaraeMbIX, TpUMeHeHHs (GopMyII co-
KPAaLEHHOIO YMHOXEHUS.

[TpumensaTs nmpeoOpa3oBaHUsi MHOTOWIEHOB JJIsl PEIICHUS PA3IMYHBIX 337ad U3
MAaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHOU NTPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATypallbHBIMM MTOKA3aTeIsIMU ISl peodpa-
30BaHUs BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pewiats nuHeHbIE ypaBHEHUS C OJHOM MEPEMEHHOW, MPUMEHSS IpaBUja Mepexo-
Jla OT UCXOJHOI'O YpPaBHEHMS K paBHOCWIbHOMY emy. [IpoBepsTb, sBIsSE€TCA JIM YUCIIO
KOPHEM YpaBHEHUS.

[TpumensTs rpaduyeckue METOBI MPU PEUICHUH JIMHEWHBIX YPAaBHEHUN U UX CH-
CTEM.

[TonOupats mpUMeEpHI Nap YUCE, SBISIIOIIMXCA PELIEHUEM JTUHEHHOTO YpaBHEHMS
C ABYMS IEPEMEHHBIMU.
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CTpouTh B KOOPAMHATHOM TIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C JBYMS I1e-
PEMEHHBIMH, TIOJB3YSICh TPAPUKOM, TPUBOAUTH IPUMEPHI PELICHNUS YPAaBHEHUS.

PemaTs cucTemsbl 1ByX JIMHEWHBIX YPAaBHEHUN C JBYMS NIEPEMEHHBIMH, B TOM UYHUC-
e rpau4ecKu.

CocTaBiTh U pelaTh JMHENHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpPaBHEHUM
II0 YCJIOBHIO 3a/1aud, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOIY-
YEHHBIN PE3yJIbTaT.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIUE 3a/1laHHBIM KO-
opAuHaTaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3alMChIBATh YUCIOBbIE IPOMEKYTKH Ha ainreo-
panvecKoM A3BIKE.

OTmeuarh B KOOPJIAMHATHOM MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJMHATaM, CTpPO-
UTh rpadukn TMHEHHBIX QyHKIHA. CTpOUTh Tpaduk GyHKINU y = [X|.

OmnuceiBaTh ¢ NOMOIIBIO (DYHKIMH W3BECTHBIE 3aBUCUMOCTU MEXAY BEJIMYMHAMU:
CKOPOCTb, BpeMs, pPAcCTOSIHME, II€Ha, KOJMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[TonnmaTte rpaduyeckuii cnocod mpeacTaBIeHUs U aHajau3a WHGOPMAIUH, U3BJIe-
KaTh U MHTEPHPETUPOBATh MH(POPMALNIO U3 TPAPUKOB PEaTbHBIX MPOLIECCOB U 3aBUCH-
MOCTEH.

YUYEBHBIA KYPC «TEOMETPHUS»

Pacno3naBath M3yueHHbIE T€OMETPHUUYECKHUE (UIYphI, ONPEAEIsATh UX B3aUMHOE
pacnojoKeHue, n300paxaTb T€OMETPUUECKHE (PUIYpbI, BBIIOIHIATh YEPTEXKH IO YCIIO-
BUIO 3a7a4d. VI3MepATh JIMHEHHbIE U YIVIOBBIE BEJIMYMHBI. Pemars 3a1auu Ha BBIYUCIIE-
HUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB B PEAIbHOM
KHU3HU, Pa3MEPOB IPUPOIHBIX 00BEKTOB. PaznuuaTe pazmepbl 3TUX OOBEKTOB 110 MOPS-
KY BEJIMUUHBI.

CTpouTh YepTEkKU K FTEOMETPUUECKUM 3aa4aM.

ITosp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BATh IPU3HAKHU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOIUTE JIOTMYECKUE PACCYKJIEHUS C HCIOIb30BAHUEM I'€OMETPUUYECKUX TEO-
pem.

[Tosnp30BaThCcsl MpHU3HAKAMM PABEHCTBA NPSAMOYTOJBHBIX TPEYrOJbHUKOB, CBOM-
CTBOM MEIMAHBI, IIPOBEIEHHON K I'MIIOTEHY3€ IPSIMOYIOJIBHOTO TPEYTOJIbHUKA, B pellle-
HUY T€OMETPUUYECKHX 3a1a4.

OnpenensaTe MapamieabHOCTh MPSMBIX C IOMOILIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HuUMU cekyas. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PaBEHCTBA PaCcCTOs-
HUW OT TOYEK OJTHOW MPSIMOM O TOUEK APYTrOu MPSIMOM.

Pemiate 3agaun Ha kieT4aToi Oymare.

[TpoBOANTE BBIUMCIIEHUSI U HAXOJAUTh YHUCIOBbIE U OyKBEHHbIE 3HAUYCHUS YIVIOB B
FEOMETPUYECKUX 3aJadyax C MCIOJb30BAHHEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOIO-
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YTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU MEPECEUEHUH JBYX MapauIeIbHBIX
IPSAMBIX CeKyllel. Pemars npakTuyeckue 3aauu Ha HaXOXKIEHUE YTIIOB.

Brnaznere noHsATHEM IeOMETPUYECKOIO MECTa TOYEK. YMETh ONpeAessaTh OMCCek-
TPUCY YIJIa U CEPEINHHBIN IEPIICHIUKYJIISAP K OTPE3KY KaK F€OMETPUYECKAE MECTA TOYEK.

@opMynupoBaTh ONPEIEICHUS OKPYKHOCTH U Kpyra, XOpAbl U AMaMeTpa OKpYkK-
HOCTH, II0JIb30BAThCSI UX CBOMCTBAMHM. YMETh IIPUMEHATH 3TH CBOMCTBA IPU PEILICHUU
3a/1a4.

BiageTs MOHATHEM ONMCAHHOW OKOJIO TPEYrOJBHUKA OKPYXKHOCTH, YMETh Haxo-
muth €€ neHTp. [lonb3oBaThCcs (pakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCA B OHOU TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIICHAUKYIISIPBI K CTOPOHAM
TPEYrOJbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

Biraners nonsATHEM KacaTelbHON K OKPYKHOCTH, IIOJIB30BAaTHCSI TEOPEMOU O TIEP-
NEHIUKYJIIPHOCTH KacaTeJIbHOU U paguyca, IPOBEIEHHOIO K TOUKE KaCaHMs.

ITosp30BaThCs MPOCTEUIIMMU N€OMETPUYECKHMH HEPABEHCTBAMU, NOHMMAaTh UX
IIPAaKTUYECKUI CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHUS C MOMOIIBIO LUPKYJIA U JIU-
HEUKHU.

YUYEBHBIA KYPC «BEPOSAITHOCTH U CTATUCTUKA»

Yurats nH)OpPMALINIO, TPEACTABICHHYIO B TaOIUIaX, HA JUarpaMMmax, MpeacTaB-
JSATh JaHHBIE B BUJIE TAOJIML, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTONOYATHIE) U KPY-
rOBbIE) II0 MAaCCHBaM 3HAUEHUII.

OnucelBaTh U UHTEPIIPETUPOBATH PEATILHBIE YUCIIOBBIE JTAHHBIE, IPEICTABICHHBIC
B Ta0JMIIax, HAa AMarpaMMax, rpaukax.

Hcnonp30BaTh Uil ONMCAHKS JaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpEIHEE
apudmeTruecKoe, MeauaHa, HanOoJbIIEE U HAMMEHbILIEE 3HaUYEHUs, pa3max.

Hmets npencTaBieHue o CllydallHOW M3MEHUMBOCTH Ha MpUMEpPax LEeH, (pusnde-
CKHX BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEJICTABICHUE O CTATUCTHYECKON
YCTOMYUBOCTH.

K xoniy oOydenus ¢ 8 knacce 00yJaromuncs MOIYIUT CIASAYIONINE TPEIMETHbIC

pE3yIbTaTHI:
YUYEBHBIA KYPC «AJTEBPA»

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HaYaIbHBIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIIBHBIX YUCEI
JUIl CPABHEHMsI, OKPYTJIEHUs M BBIYUCIIEHUH, N300pakaTh AEHCTBUTENIbHbBIE YHUCIA TOY-
KaMH Ha KOOPJWHATHOU MPSMOM.

[TpuMeHATh NOHATHE apu(METHYECKOTO KBaJPAaTHOIO KOPHs, HAXOJUTh KBajapaT-
HbIe KOPHH, UCTIONB3Yys MPU HEOOXOIMMOCTH KAIBKYJISTOP, BHIIOIHATH MPE0oOpa30BaHUs
BBIPA)KCHUH, COIEPKALUX KBAIPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3anKcy OOJBIIMX M MaJIbIX YHCEI C IOMOIIBIO JECATUYHBIX IpoOeit
u crenenen yucina 10.
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AJuireOpanyeckue BbIpasKeHM I

[IpuMeHATh MOHSATUE CTENEHM C LIEJIBIM ITOKa3aTesIeM, BBIINOJIHATH MpeoOpa3oBa-
HUS BBIPAXKEHUMN, COAEPKAILLNX CTENIEHHU C LEJIbIM MOKA3aTEIIEM.

BBIIIOJIHATD TOKIECTBEHHBIE NTPe00pa30BaHus PALIMOHAIBHBIX BBIPAXKEHUM Ha OC-
HOBE ITPABIJI ACUCTBUI HAJl MHOTOWICHAMH H alNTreOpandecKiuMH JPOOSMH.

PacknanpiBaTh KBapaTHBIA TPEXUIECH HA MHOXKHUTEH.

[TpumensaTs mpeoOpa30BaHUs BRIPAKECHUHN ISl PEIICHHs Pa3IMYHbIX 3a/1a4 U3 Ma-
TEMATUKHU, CMEXKHBIX PEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHHs] 1 HEPABEHCTBA

Pemats nuHelHbIE, KBaApAaTHBIC YPABHEHUS U PAalMOHAJIbHBIE YPABHECHMS, CBOMS-
LIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C JBYMs IEPEMEHHBIMH.

IIpoBoauTh IIpOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHHM, B TOM
quclie ¢ MPUMEHEHUEM TrpaUiecKuX MpeACcTaBiIeHu! (yCTaHABIMBATh, UMEET JH ypaB-
HEHUE WJIM CUCTEMA YPAaBHEHUH PEeIlIeHusl, €CJIM UMEET, TO CKOJIBKO, U Ipoyee).

[Tepexoauth OT coBeCHOU (HOPMYITMPOBKH 33/1auu K €€ anreOpandecKoi MoIenu
C MOMOIIbIO COCTABJICHUS! YPAaBHEHHUsI WJIM CUCTEMBl YPaBHEHUI, UHTEPHPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4¥l MOJIyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB Il CPABHEHHUs, OLEHKH, pEIlaTh
JVHEIHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CHCTEMBbI, aBaTh rpadUyecKyro ui-
JIIOCTPALIMIO MHOKECTBA PELLICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[TonnmaTh ¥ UCTONIL30BATh (PYHKIIMOHAJILHBIE TIOHATUS U SI3bIK (TEPMHUHBI, CHMBO-
andeckue 0003HAYEHHWA), ONMPEAENATh 3HAUCHHWE (PYHKUMHU IO 3HAYCHHUIO apryMEHTa,
OTIpEeIENATh CBOMCTBA (PYHKIMHU 110 €€ rpaduKy.

Crtpoutb rpaduku 3J1eMEeHTapHBIX GYHKIUN BUA:

y=k/x, y=x2, y=x, y= x|, y = VX, OIIHCHIBaTh CBOICTBA YNCIOBOI DYHKIIHH 10

e€ rpaduxy.

YUYEBHBINA KYPC «T'EOMETPHUS»

PacriozHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTHI, I10JIB30BATHCS
UX CBOMCTBAMM IIPY PELICHUU T€OMETPUYECKHUX 3a1a4.

[IpumeHATH CBOMCTBA TOUKH MEPECEUEHUSI MEIUAH TPEYroJdbHUKA (LIEHTpa Macc) B
pELICHUH 3a/1a4.

Bianers noHATHEM CpeqHEN JMHUM TPEYTrOJbHHUKA W TpaIllCLUH, NMPUMEHSTh HUX
CBOICTBA IIPY pELICHUHU TeoMeTpuueckux 3anad. Ilonp3oBarbes Teopemoit Paneca u teo-
pEMOi O MPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX Ul PEIICHUs IPAKTUYECKUX 3a-
Jad.

[TpuMeHATh NpU3HAKK MOAOOMS TPEYroJbHUKOB B PELICHUHM I€OMETPUUYECKUX 3a-
Jad.

[Tonmp3oBaThest Teopemoit [ludaropa s pemeHuss TeOMETPUIECKUX U TPaKTHYe-
ckux 3anad. CTpouTh MaTEMaTHYECKYH0 MOJEIb B IIPAKTUYECKUX 3a]adax, CaMOCTOs-
TEJILHO JEJIaTh YEePTEXK U HAXOAUTh COOTBETCTBYIOIIME JIIUHBI.
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Biraners noHATHSAMM CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yIJla MPsIMOYTOJIBHO-
ro TpeyroiapHuKa. [10J1630BaThCA 3TUMM NOHATUAMH U1 PELLICHMS IPAKTUYECKUX 3a1ad.

Bbrancnsars (pa3nuyHbIMHE clIOCOOaMHM) IUIOINA/lb TPEYTOJIbHUKA U IUIOIIAJN MHO-
TOyroJbHBIX (uryp (MOIB3ysICh, TAE HEOOXOAMMO, KaJdbKyasiTopoM). [IpuMeHsaTs moury-
YEHHBIC YMEHUS B IPAKTUYECKUX 3a1a4ax.

Bitaners NOHATHAMYU BIMCAHHOTO U LEHTPAJIBHOTO yIila, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YyIWaX, YIJax MEXIY XOpAaMH (CEeKyIIMMHM) U yIile MEX]y KacaTelbHOH U
XOpZ0H IPH PELIEHUH IeOMETPUYECKUX 3a1a4.

Biianers MoHATHEM ONMMCAHHOTO YETHIPEXYIOJIBHUKA, IIPUMEHATH CBOWCTBA OIIH-
CAaHHOTI'O YETBIPEXYTOJIbHUKA IIPYU PELICHNUH 3a1a4.

IIpuMeHATh NOIy4YEHHBIE 3HAHUA Ha MPAKTUKE — CTPOUTh MAaTeMAaTHYECKUE MOJIE-
T IS 3a]1a4 PEAIBHOW JKU3HU U NPOBOAUTH COOTBETCTBYIOILME BBIUMCIIEHUS C IPUME-
HEHHEM 10100 M TPUTOHOMETpPUH (TI0JTB3YACh, T1Ie HEOOX0IUMO, KAJBKYISITOPOM).

YUYEBHBIN KYPC «BEPOSITHOCTH U CTATUCTUKA»

W3BnexaTs U npeoOpa3oBbIBaTh UH(GOPMALHIO, NPEACTABICHHYIO B BUJIE TaOJIMIL,
auarpaMm, rpaMKoB, IPEACTaBISITh JaHHbBIE B BUIE TaOIMILL, AUAarpaMM, IrpaprKoB.

OnucelBaTh JaHHBIE C ITOMOILIBIO CTATUCTHUECKHUX IOKa3aTelIel: CPEJHUX 3Hade-
HUI 1 Mep paccenBaHus (pa3Max, JUCIEPCHs U CTaHIAPTHOE OTKIOHEHHE).

HaxoanuTp 4acTOTHI YMCIOBBIX 3HAYEHUH M 9aCTOTHI COOBITHI, B TOM YHCIIE TIO pe-
3yJnbTaTaM U3MEPEeHUH 1 HaOII0IeHUH.

HaxoauTth BepOSITHOCTH CiydyallHBIX COOBITHUI B ONBITaX, 3Has BEPOSITHOCTH 3Je-
MEHTApHBIX COOBITHI, B TOM YHCJIE B ONBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMH CO-
OBITUSMH.

Hcnonp3oBaTh rpapuueckue MOJENHU: JIEPEBO CIy4alHOrO SKCIIEPUMEHTaA, IHa-
rpaMMbl Dijiepa, YuciioBas npsmasi.

OnepupoBaTh NOHATUSMHU: MHOYKECTBO, IMOJAMHOXECTBO, BBINOJIHATH OIEPALMH
Ha/l MHOXECTBaMM: OOBEAMHEHUE, NepeceyeHne, AONOIHEHNUE, ePEUUCIISATh IEMEHTHI
MHO>ECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonp3oBaTh rpapuueckoe IMpeCTaBICHUE MHOXKECTB U CBsI3€H MEXIy HUMHU
JUTS ONIMICAHUS TIPOLIECCOB | SIBJICHWH, B TOM YHUCIIE TIPH PEIICHUH 33]a4 U3 APYTUX y4eo-
HBIX IIPEIMETOB U KYPCOB.

K xonmy oOyuenus ¢ 9 knacce 0Oy4arONIHIACS MOJIYYHT CIEIYIONINE MTPEAMETHBIE

pe3yJIbTaThI:
YUEBHBIN KYPC «AJITEBPA»

Yucia 1 BBIYMCTIEHUS

CpaBHUBATH U YNOPAIOYMBAThH PAllMOHAJIBHBIE U UPPALMOHAJIbBHBIC YKCIIA.

BeimonuaTe apudmMernueckue NEUCTBHUS C PANMOHAIBHBIMA UYUCIAMH, COYETas
YCTHBIE U NTMCbMEHHBIE MTPUEMBI, BBINOJIHATH BBIYMCIEHUS ¢ UPPALMOHATIBHBIMHA YHCIIa-
MH.
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HaxoauTe 3HaueHusi CTENEHEW € LEJIbIMH MOKa3aTelsIMU U KOPHEH, BBIUUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

OKpyriasaTh AEUCTBUTENIBHBIE YHUCIIA, BBIOIHATh NIPUKUAKY pe3yJbTaTa BbIUYHCIE-
HUU, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHHs] U HEPABEHCTBA

Pemarps nuHENWHbIE W KBaJpaTHBIE yYpaBHEHUsS, YPABHEHMsI, CBOIAILMUECSH K HUM,
pOCTENIINE TPOOHO-PAITMOHATIBHBIE YPABHEHHUS.

Pemate cucteMbl JByX JIMHEWHBIX YPAaBHEHUI C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JByX YPaBHEHMM, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIISCTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3aa4un anredpandeckuM CrocoOOM € TIOMOIIBIO COCTABICHUS
YPaBHEHMSI WJIX CUCTEMBI IBYX YPABHEHMM C IBYMS IEPEMEHHBIMHU.

IIpoBoauTh IIpOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHHM, B TOM
quclie ¢ MPUMEHEHUEM TrpaUiecKuX MpeACcTaBiIeHu! (yCTaHABIMBATh, UMEET JH ypaB-
HEHME WM CUCTEMA YPaBHEHUI pelIeHus], €ClIu UMEET, TO CKOJIbKO, U IIpoyee).

Pemats vHelHbIE HEPABEHCTBA, KBAaPATHBIE HEPABEHCTBA, N300pakaTh pEeLICHUE
HEPABEHCTB HA YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIIEHUE C TIOMOLIbIO CUMBOJIOB.

Pemarps cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOLIUE
KBa/IpaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHHE CHCTEMbl HEPABEHCTB HA YUCIOBOU
IPSIMOM, 3aIIMCHIBATh PELIEHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELEHUH Pa3JIMYHBIX 3a/a4.

DOyHKUNHA

Pacno3naBath (QyHKUMH HM3y4eHHBIX BHJOB. IlOKa3bIBaTh CXEMAaTUYECKH PaCIIO-
JOXEHHE HAa KOOPAWHATHON TUIOCKOCTU TpaduKoB QyHKIMIA BUaa: y = kx, y =kx + b, y =
kix, y =ax? + bx + ¢, y = x>, y =X, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHiT KO3HUIIICH-
TOB, OTMIMUCHIBATh CBOMCTBA (hYHKIIHA.

Crpouth U n300paxarb CXeMaTUYECKH rpauKHU KBaJApPAaTUUHBIX (DYHKIMM, OMIH-
CBIBATh CBOMCTBA KBAPATUYHBIX (PYHKIUI 110 UX TpaduKam.

Pacnio3naBath kBajpaTHUHYIO (QYHKIMIO IO (hopMyIie, IPUBOAUTH IPUMEPHI KB
paTuyHbIX (QYHKUIUH U3 peanbHOH XKU3HU, GU3UKH, TEOMETPHUH.

YucoBble 10CJI€10BATEILHOCTH U MPOTrPecCuy

Pacno3naBath apupMeTHUECKyI0 M TEOMETPHUYECKYIO0 MPOTPECCHH TPHU PA3HBIX
croco0ax 3a1aHusl.

BBINOAHATE BBIYMCICHUSI C HUCIOJIB30BaHHMEM (OPMYN N-TO 4YjeHa apudmernye-
CKOM U TEOMETPUYECKOMN IPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl IOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHON IJIOCKOCTH.

Pematp 3aaum, CBA3aHHBIE C YUCIIOBBIMU IIOCIIEIOBATEIBHOCTAMH, B TOM YHUCIE
3a/1a4 U3 PEATbHOM KHU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHIA).

YUYEBHBINA KYPC «TEOMETPHUS»
3HaTh TPUTOHOMETPUYECKHE (DYHKLHU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILBIO
pa3IMyHbIE 2JEMEHTHI IPSIMOYTOJIBHOIO TPEYroJdbHUKA («peleHHe IPSIMOYTOIbHbBIX Tpe-
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yrOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JUIMHBL M YTIIBI TSI HETAOIMIHBIX
3HAYEHUMN.

[Tonp30BaThCs (hOpMysiaMu NIPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXK-
JIECTBOM JUIs1 HAXOXKJAEHUS COOTHOIIEHUM MEXAY TPUTOHOMETPUYECKUMU BEIUYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB Ul HAXOKJICHUS Pa3JIMYHBIX dJIe-
MEHTOB TPEYroJIbHUKA («pelleHHe TPEYroJIbHUKOBY), IPUMEHSTh UX NPHU PEIIEHUU Ieo-
METPUYECKHX 3a/1a4.

Bnaners nonsTHsiMM npeoOpa3zoBaHMsl MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBarbecsi cBOMCTBAMM 1MOJ00MS NMPOU3BOJIBHBIX (GUIYDP, YMETb
BBIUMCIIATH JJIMHBI U HAXOAWUTH YIIIbl y MOA00HBIX ¢uryp. [IpuMensaTs cBoiicTBa mompoous
B MPAKTUYECKHUX 3ajJayaxX. YMEeTh NMPUBOJIUTH NMPUMEPHl NOJOOHBIX (GUIyp B OKpyXkaro-
1IEM MUDE.

ITonwp30BaTbCs TEOpEMaMu O MPOU3BEAECHUN OTPE3KOB XOPA, O MPOU3BEACHUU OT-
PE3KOB CEKYIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaTHCSI BEKTOpAMH, IIOHUMATh WX T€OMETPUUIECKHA U (PU3UIECKUI CMBICI,
IOPUMEHATh UX B PELICHUMH F€OMETPUUYECKUX M (u3MdecKkux 3ajgad. [IpumeHsaTs ckaisp-
HOE IIPOU3BEJCHUE BEKTOPOB [UIsl HAXO0XKICHUS JUIMH U YTJIOB.

ITonp30BaTbCss METOOOM KOOPAMHAT Ha IIOCKOCTH, NPUMEHATH €r0 B PELICHUU
reOMETPUUYECKUX U MIPAKTUYECKUX 3a/1a4.

Biraners NOHATUAMH IPAaBUIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPYKHOCTH, JJIMHBI
JIYTH OKPY>KHOCTH U paJJMaHHON MEpPBHI yIila, YMETh BBIUHACIATH IUIOAAL Kpyra 1 €ro 4a-
creil. [IpuMeHsATh 0JIy4eHHbIE YMEHHU B IPAKTUYECKUX 3a7a4ax.

Haxoaute ocu (MM LEHTPBI) CUMMETPUM (PUTYP, IPUMEHAThH ABMKEHUS IIOCKO-
CTH B IIPOCTEHMIINX CIIyqasiX.

IIpuMeHAT MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJe-
JM IS 3a]1a4 PEAIBHOW JKU3HU U NPOBOAUTH COOTBETCTBYIOIME BBIUMCIIECHUS C IPUME-
HEHHEM N10J00MS U TPUTOHOMETPUUYECKUX (YHKIMH (110JIb3YACH, I1Ie HEOOXOAUMO, Kajlb-
KYJISITOPOM).

YUYEBHBIN KYPC «BEPOSAITHOCTH U CTATUCTHUKA»

W3BnekaTs u mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHHKAX B BUJE TaONHIl, Tuarpamm, rpaukoB, MPEACTABIATh JaHHBIE B BHIE Ta0-
JIMII, TUarpaMM, rpauKoB.

Pemate 3agaum opraHM30BaHHBIM MEPeOOPOM BapHAHTOB, A TAKXKE C UCIOIH30Ba-
HUEM KOMOMHATOPHBIX MPaBHUI U METOJIOB.

Hcnonp30BaTh onucaTeabHbIE XapaKTEPUCTUKU JJIsl MACCUBOB YHCIJIOBBIX JaHHBIX,
B TOM YMCJIE CPEIHHAE 3HAYECHUSA U MEPBI PACCEUBAHU.

HaxoauTe 4acToThl 3HAYEHW U YacCTOTHI COOBITHUS, B TOM YHCIIE TMOJIb3YSICh pe-
3yJbTaTaMH MPOBEAEHHBIX U3MEPEHUHN 1 HAOTIOCHUIA.

HaxoauTpe BEpOSATHOCTH CIIy4ailHBbIX COOBITHI B M3YYEHHBIX ONbBITAX, B TOM YUCJIE
B ONBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHSIX UCIBITAHUHN 10
IIEPBOTO yCIexa, B CEpUsAX UCIBITAHUM bepHyIun.
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Nmetp mpencraBiieHUE O CAy4allHOM BEJIWYMHE W O PACIPEICICHHH BEPOSITHO-
CTEH.

Nwmets mpenctaBieHue o 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUH 3aKOHOMEp-
HOCTH B CITy4allHOW U3MEHUHUBOCTH M O POJIM 3aKOHA OOJIBIINX YHUCEI B IPUPOJIE U 0011Ie-

CTBC.

TEMATHYECKOE ITNTAHUPOBAHHUE
C YKa3aHMeM KOJIMYeCTBA aKaleMUYeCKHUX YaCOB, OTBOJAUMbIX HA OCBOCHHUE KAXKI0i
TeMbI Y4eOHOr 0 mpeAMeTa, y4eO0HOro MOAY sl H BO3MOKHOCTDH HCIIOJIb30BAHNS 10
3TOI TeMe IJIEKTPOHHBIX (HU(PPOBBIX) 00pPa30BATEJbHBIX PECYPCOB, SIBJISIIOIIMXCS
yueOHO-MeTOAUYeCKIMH MaTepuajaMu (MyJdbTUMeIUIiHbIE TPOTPAMMBbI, JJIeK-
TPOHHbIE YYeOHUKH U 3aJa4YHUKH, JJIEKTPOHHbIe O0U0JIHOTEKH, BUPTYyaJbHbIE J1a00-
PaTOpHH, HTPOBbIEC NPOrPAMMBI, KOJLJIEKIMH HU(PPOBBIX 00pa30BaTeJIbHBIX pecyp-
COB), HCII0JIb3YeMbIMHM /IJIsl 00yUYeHUs M BOCTIMTAHUSA PA3JINYHBIX FPyI N0Jb30Ba-
TeJeH, NPeACTABJICHHBIMHU B 3JIEKTPOHHOM (u(pOBOM) BH/E U PEATU3YIOIIMMH IH-
nakTndeckue so3mokHoctu UKT

Ne Ilepeyensb pa3uesioB/Tem KosnuectBo KouanuectBo Bo3moxkHOCTH
aKkagemMmuye- aKajeMH4YeCKMX | HCIO0JIb30Ba-
CKHMX YaCOB, 4ac0B, OTBOIM- HHS JJIeK-
OTBOJIHMMBIX HA MBbIX Ha KOH- TPOHHBIX
OCBOCHHE TPOJIbHBIE pa0o- | (uudpPoOBHIX)
KaKI0M Te- ThI o0pa3oBa-
Mbl/pa3jaesa TeJIbHBIX pe-
cypcoB
5 KIIACC
1 Harypanbshbie uucna. Jleit- 43 1
CTBUSI C HATYPATbHBIMU YHC-
JIaMH.
2 Harnsannas reomerpus. Jlu- 12
HUU Ha MJIOCKOCTH.
3 OOBIKHOBEHHBIE TPOOH. 48 1
4 Harnsgnas reometpusi. Muo- 10
TOYTOJIbHUKHU.
5 Jlecstuunbie 1poowu. 38 1
6 Harnsgnas reomerpus. Tena 9
1 (UTYpHI B IPOCTPAHCTBE.
7 [ToBTOpEeHME M 0O0OIIECHNE. 10 1
O01mee KOJIMYECTBO YaCOB 170
no nporpamme «MatemMaTuKa
3a S kJ1acc:
6 KJIACC
1 HarypanbsHble ynca. 30 1
2 Harnsaanas reomerpus. Ips- 7
MBbI€ Ha TUIOCKOCTH.
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3 Hpobu. 31 1
4 Harnsagnas reomerpus. Cum- 7
METpHSI.
5 Bripaxenus ¢ OykBamH. 6
6 Harnsignas reomerpust. @u- 14 1
T'ypBl Ha TUIOCKOCTH.
7 [TonoxxuTenpHbIE U OTPHULIA- 40 1
TeJIbHBIC YHCIIA.
8 IIpencraBieHue qaHHBIX. 6
9 Harnsignas reomerpust. @u- 9
TypBI B IPOCTPAHCTBE.
10 | [ToBTOpeHme, 0600IICHNE, 20 1
CHCTEMAaTH3allHs.
O01mee KOJIMYECTBO YaCOB 170
no nporpamme «MateMaTHuKa»
3a 6 KJacc:
7 KJIACC
YYEBHBIN KYPC «AJITEBPA»
1 Yucna ¥ BeIUKciIeHus. Pamu- 25 1
OHAJILHBIC YHCJIA.
2 Anrebpandeckue BrIpaxke- 27 1
HUSL.
3 YpaBHEHMs U HEPABEHCTBA. 20 1
4 Koopnaunate! u rpaduxmu. 24 1
DyHKIHHU.
5 [ToBTOpEeHME M 0O0OIIIECHNE. 6 1
O01Iee KOJIUYECTBO YaCOB 102

1o mporpamMme:

YYEBHBINA KYPC «TEOMETPHSI»

1 [Ipocretiue reomMmerpuye- 14
CKue (UrypHl U UX CBOICTBA.
N3MepeHne reoMeTpruuecKux

BEJIUYMH.
2 TpeyroJIbHUKHU. 22 1
3 [TapannenbHbIE TIPSMBIE, 14 1
CyMMa YyTJIOB TPEYTOJbHHUKA.
4 OkpykHOCTH U KpyT. ['eo- 14 1
METPUYECKHE TOCTPOCHUS.
5 [ToBTOpeHme, 0600IIEHNE 4 1
3HaHUH.
Oo01ee KOJINYECTBO YaCOB 68

1o mporpamMme:

YUYEBHBIN KYPC «BEPOSITHOCTh U CTATUCTHUKA»

IIpencraBneHue TaHHbBIX. 7

OnucarenpbHasg CTaTUCTHKA.

CiyyaliHasi UBMEHYUBOCTb.

Beenenue B Teoputo rpados.

N[ D [WIN|—
||\ \O

BeposTHOCTB 1 yacToTa ciy-
YaitHOTO COOBITHSI.

(o)

O0001Ienne, cucTEMaTH3a- 3 2
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[UST 3HAHWUH.
O0mee KOJMYECTBO YaCOB 34
10 NporpamMme:
O01mee KOJIMYECTBO YaCOB 204
no nporpamme «MatemMaTHuKa)
3a 7 kJacc:
8 KIIACC
YYEBHBIN KYPC «AJITEBPA»
Yucna v Beruncnenus. Kpaj- 15
paTHbIE KOPHH.
Uucna u Beruncnenus. Cre- 7
MIEHb C [IETBIM MTOKA3aTEIIEeM.
Anrebpanyeckue BrIpaxke- 5
Hus. KBagpaTHbIil TpEXUWIEH.
Anrebpandeckue BrIpaxke- 15
HUs1. Anrebpanyeckasi 1poob.
YpaBHEHUS 1 HEPABEHCTBA. 15
KBaznpaTHble ypaBHEHUS.
YpaBHEHUS 1 HEPABEHCTBA. 13
CucreMbl ypaBHEHHH.
YpaBHEHUs 1 HEPABEHCTBA. 12
Hepasencraa.
®yHKIMU. OCHOBHBIE TTOHS- 5
THSL.
Oynkiuu. Yncnoslie QyHK- 9
1897078
[ToBTOpeHune u 060061IIeHNE. 6
OO0uree KOJIMYECTBO YaCOB 102

10 mporpamMme:

YUYEBHBIA KYPC «'EOMETPHSI»

YeThIpEXYrOJIbHUKU. 12

Teopema ®aneca u Teopema o 15
HMPOMOPLHUOHAIBHEIX OTPE3-
Kax, MOJ00HbIE TPEYTOJIbHU-
KH.

ITmontans. Haxoxnenue 14
IJIOLIAJEH TPEYTOJIBbHUKOB U
MHOTOYTOJIBHBIX (pHUTYp.

[Tnomaau momoOHBIX uryp.

Teopema [Iudaropa u Hauana 10
TPUTOHOMETPHH.
Vsl B OKpyKHOCTU. Brin- 13

CaHHbIE U ONKCAHHBIC YEThI-
pexyronbauku. Kacarenbnbie
K okpykHoctu. Kacanue

OKPY’KHOCTEH.
[ToBTOpeHmE, 0600IIEHNE 4
3HAHUM.

O011ee KOJIUYECTBO YaCOB 68

10 mporpamMme:
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YUYEBHBIN KYPC «BEPOSITHOCTh U CTATUCTHUKA»

1 [ToBTOpEHME Kypca 7 Kiacca. 4
2 OnucarenbHasi CTaATUCTHKA. 4
PaccenBanue naHHBIX.
3 MHoxecTBa. 4
4 BeposiTHOCTS citydaiiHOTO 6
COOBITHSI.
5 Beenenue B Teoputo rpados. 4
6 CrnyuaiiHble COOBITHS. 8
7 O0001Ienre, cucTeMaTH3a- 4 2
U 3HAHUH.
Oo01ee KOJINYECTBO YaCOB 34
1o NporpamMmme:
O01mee KOJIMYECTBO YaCOB 204
no nporpamme «MaremaTuka»
3a 8 Kiacc:
9 KVIACC
YYEBHBIN KYPC «AJITEBPA»
1 Yucna u Beruncnenus. Jlen- 9
CTBUTEIbHBIC YHCIIA.
2 YpaBHEHUs U HEPABEHCTBA. 14 1
YpaBHEHUs C OJTHOM Tepe-
MEHHOM.
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1
CucreMbl ypaBHEHHH.
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1
Hepasencrsa.
5 DYHKIUH. 16 1
6 UucnoBble nocie10BaTeb- 15 1
HOCTH.
7 [ToBTOpenue, 06001IeHNE, 18 1
CHUCTEMAaTH3aIs 3HaHUH.
Oo01ee KOJIMYECTBO YaCOB 102
1o NporpamMme:
YYEBHBIHN KYPC «T'EOMETPHSI»
1 Tpuronomerpust. Teopemsl 16 1
KOCHUHYCOB U CUHYCOB. Pe-
HICHUE TPEYTOJbHUKOB.
2 [IpeoOpazoBanue moao0wus. 10 1
Metpuueckre COOTHOLIEHHUS
B OKPY)KHOCTH.
3 Bexkropsi. 12 1
4 JlekapTOBBbI KOOPAMHATHI Ha 9 1
TJIOCKOCTH.
5 [IpaBrIbHBIE MHOTOYTOJIbHU- 8
K4. [[muHa OKpYKHOCTH U
ioniaib Kpyra. Beruucnenue
TJIOIAACH.
6 JIBY>KEHUS TUIOCKOCTH. 6
7 [ToBTOpEeHmE, 0600IIECHNE, 7 2
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CHUCTEMAaTH3alsl 3HaHUH.
O0mee KOJMYECTBO YaCOB 68
10 NporpamMme:
YYEBHBIN KYPC «BEPOSITHOCTH U CTATUCTHUKA»
1 IToBTOpEHME Kypca 8 Kiacca. 4
2 DneMeHThl KOMOWHATOPUKH. 4
3 ['eomeTpuyeckas BeposiT- 4
HOCTb.
4 Wcneiranus beprynnm 6
5 CnyyaliHasi BeTMYMHA. 6
6 O060011eHre, KOHTPOJI. 10 1
OO0uree KOJIMYECTBO YaCOB 34
1o NporpamMmme:
O011ee KOJIMYECTBO YaCOB 204
no nporpamme «MaremaTuka»
3a 9 kJacc:
BCEI'O 3a nath j1eT 00y4eHHs 110 952
nporpamme «MaremMaTukKa»:
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