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1. Copepxanue yueOHOro npeamera, yue0Horo kypca (B ToM 4ncijie BHEyPpOUHOH
AeATe1bHOCTH), Y4eOHOr0 MOAY.JIA

5 xiacc

HarypanpHble yncia u HyJIb

HartypanbHoe uncno. Psa Hatypanehbix yucen. Yucno 0. M300paxeHue HaTypalbHBIX YUCET TOYKa-
MH Ha KOOPJAUHATHOMN (YHUCIOBOM) MPSIMOH.

[To3uunoHHas cucrema cuucieHusd. Pumckas Hymepanus Kak HpUMEp HEMO3ULUOHHOM CHCTEMBbI
cuucieHusd. JlecaTuuHas cucteMa CUMCICHUs.

CpaBHEHME HAaTypaJbHBIX YHMCEJ, CPaBHEHHE HATypajbHbIX uyucena ¢ HyJaeM. CrnocoObl cpaBHEHMUS.
OxpyrieHue HaTypajJbHBIX YUCEIL.

Crno)xeHMe HaTypalbHBIX YHCEN; CBOMCTBO HYyJs HpPH ClOXKEeHUU. Bpruntanue kak neiicrsue, oOpat-
HOE CJIOKEHUIO. Y MHOKEHUE HAaTypaJIbHBIX YUCEJ; CBOMCTBA HYJS M €IUHULBI IPU YMHOXeHUU. Jlene-
HHE KaK JelcTBUE, 00paTHOE YMHOKeHHI0. KOMIIOHEHTHI IeHCTBUM, CBSA3b MeX 1y HUMHU. [IpoBepka pe-
3yJbTaTa apupMETUIECKOTO nelcTBUs. [lepeMecTuTenbHOE U cOYeTATEeIbHOE CBOMCTBA (3aKOHBI) CJIO-
KEHUS U YMHOKEHMUsI, paclpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanne OYKB JJ1s1 0003HAYCHHUSI HEM3BECTHOI'O KOMIIOHEHTA M 3allCH CBOWCTB apu(pMeTnye-
CKUX IENCTBUH.

JlenuTenau M KpaTHbIE YKCla, pa3jioKeHHe Ha MHOXUTENU. [IpocTslie u coctaBHble ynciaa. [lpuzHaku
JenuMmocTu Ha 2, 5, 10, 3, 9./leneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJeM. 3alKCh YUCIAa B BUAE CYMMBbI pa3psIHbIX ciaraeMbix. Yuc-
JI0OBO€ BhIpakeHue. Boluucienne 3HaueHni YuCI0BBIX BBIPAKEHUM; TOPAJIOK BBIITOIHEHUS JEHCTBUMN.

Hcnonp30BaHue IpU BBIYMCIEHUAX NIEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CJIO-
KEHUS U YMHOKEHMUsI, paclpe/IeIUTeIbHOTO CBOMCTBA YMHOXKEHHU 5.

[pobu

[IpencraBinenue o 1podbu kak crnocobe 3amnucu yactu BeduuuHbl. OObIKHOBEHHBIE 1poOu. [IpaBuib-
Hble M HeNpaBujbHbIE poOu. CMemanHas ApoOb; MpeCcTaBlIeHNEe CMEIIaHHON ApoOu B BUJE Hempa-
BUJIBHON JpoOM U BBIJCIECHHE 1I€JONH YacTW 4ucia U3 HeNpaBWIbHOW JpoOu. M3o00paxenue apobdeit
TOYKaMH Ha 4UCIIOBO# mpsiMoii. OcHOBHOE cBOMCTBO NpoOu. Cokpamenue apoodeit. [Ipusenenue npoou
K HOBOMY 3HaMeHaTtento. CpaBHeHHE IpoOeii.

CnoxeHrue W BbIYMTaHHE JpoOeil. YMHOKeHue u jeineHue aApoOeil; B3auMHO-OOpaTHbIE APOOH.
HaxoxzaeHue yacTu 11€70T0 U LIEJI0T0 M0 €ro 4acTH.

Hecsatuunas 3anuck apoOeil. [lpencraBnenune aecaTUUHOM IpoOU B BUAE 0OBIKHOBEHHOU. M300pa-
KEHUE AECATUUHBIX ApoOei ToukaMu Ha 4MciIoBOU npsiMoi. CpaBHEHHE AECATHUHBIX ApOOeil.

Apudmernueckue 1eMCTBUS C AECATUUHBIMU ApOoOsAMHU. OKpyIIeHUEe 1eCsI THYHBIX IpoOei.

Pemienune TeKCTOBBIX 3a1a4

Pemenne TexkcToBBIX 3a/1a4 apudMeTnyeckuM crocodbom. Pemenue nornueckux 3anay. Pemenue 3a-
na4d nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Mcnionb30BaHue MpU pelleHnH 3a7a4 TaOIUIl U CXEM.

Pemenne 3anau, coneprkalux 3aBUCUMOCTH, CBSI3bIBAIOLINE BEJIMYUHBI: CKOPOCTh, BPEMs, PacCTOs-
HUE; 1IeHa, KOJUYEeCTBO, CTOMMOCTh. ENMHUIIBI U3MEpEeHUs: MacChl, 00bEMa, LIEHbI; PACCTOSHUS, BpeMe-
HU, CKOpOCTH. CBA3b MEXKly €AMHUIIAMU U3MEPEHUS KaXJ10W BEIUYUHBI.

Pemenue ocHOBHBIX 3aiau Ha apoOu. IlpencrtaBieHue NaHHBIX B BUJE TAaOJUI, CTOJIOYATHIX JUa-
rpamm.

HarnsaaHas reomerpus

Harnsaueie npencrasienus o purypax Ha IMIOCKOCTH: TOUKA, MpsiMas, OTPE30K, JIyd, yroj, JoMaHas,
MHOT'OYTOJIbHUK, OKPYXXHOCTb, KpyT. YTou. IIpsiMoii, ocTpBhIil, Tynoil U pa3BEPHYTHIH yTJIbIL.

JnuHa oTpe3ka, METpUYECKUE €IWHULBI JUIMHBL. /[MrHA TOMaHOM, NEpUMETP MHOrOyroJibHUKA. W3-
MEpEHHE U IOCTPOEHUE YIJIOB C IOMOIIBIO TPAHCIIOPTHA.

Harnsaueie npencrasienus o Gurypax Ha IJIIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIbHUK, KBaJApaT;
TPEYroJIbHUK, O PABEHCTBE QUTYD.

N3o00paxxenue ¢uryp, B ToM uuciie Ha kieryatoid Oymare. [loctpoenune koHpurypanuii u3 yacrei
npsIMOil, OKPYKHOCTH Ha HETMHOBAHHOW W KieT4yaToi Oymare. Vcrnonap3oBaHHEe CBOMCTB CTOPOH U Yr-
JIOB NIPAMOYTOJIbHUKA, KBaJpaTa.




[Tnomanas NpsSAMOYroIbHUKA M1 MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM YHUCIIE
buryp, n300paxEHHBIX Ha KJeT4aTol Oymare. EquHUIIBI H3MEpEHUS TIIOIIAH.

Harnsinaele npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (PUTypax: NpsIMOYTOJIbHBIN Mapajienenumnen, Kyo,
MHOTOTpaHHHUKHU. M300pakeHne nmpocTednx MHOTOIpaHHUKOB. Pa3BepTku Kyba M mapasuieraenumnenaa.
Co3pnanue Mojieneld MHOTOrpaHHUKOB (M3 Oymaru, NpoBOJIOKH, IJIACTHIIMHA U . ).

O6beM NpAMOYTOJBHOTO Mapajuienenunena, kyoa. Equauns: uamMmepenus oobema.

6 xmacc

HarypanbHble uncna

Apudmernueckue IeMCTBUS ¢ MHOTO3HAYHBIMH HATypaJbHBIMU 4YuciIaMH. YHCIIOBBIE BBIPAKECHUS,
MOPSIIOK ACHCTBUHN, HCTIOIB30BaHNE CKOOOK. Mcmoap30BaHNe MPU BHIYMCICHUIX TIEPEMECTHTEIHBHOTO U
COYETATEIbHOIO CBOMCTB CJIOXKEHHUS W YMHOXXEHHS, PACIpPENEIUTEIbHOIO CBOWCTBA YMHOKEHUS.
OxpyrieHue HaTypajlbHBIX YUCEIL.

JlenuTenau ¥ KpaTHbBIE YKCla; HAUOONBIINI OOLMKA JeIUTeIb U HauMeHblllee obmiee KkpaTHoe. Jlenu-
MOCTb CyMMBI U Ipou3BeieHus. JleieHne ¢ 0CTaTKOM.

[{pobu

OObIkHOBEHHAs1 IPOOH, OCHOBHOE CBOMCTBO ApOoOH, COKpamienue apodeii. CpaBHEHHE U YIOPSA0YH-
BaHue ApoOeii. Pemenune 3amauy Ha HaXx0XJAEHHE YacTH OT ILEJIOT0 W IEJIoro mo ero yactu. poOHoe
YUCIIO KaK pe3yibTaT AeieHus. [IpencraBieHue necATUYHONW ApoOU B BUIE OOBIKHOBEHHOW IpoOH U
BO3MOKHOCTH MPEACTABICHUS OOBIKHOBEHHOU NpoOM B BUIE JECATUYHON. JlecaTuunpie ApoOU U MeT-
puueckas cuctema mep. ApudMeTrnyeckue NEUCTBUS M YMCIOBBIC BBIPAKEHHUS C OOBIKHOBEHHBIMHU U
JNeCATUYHBIMU APOOSIMH.

OtHomenue. /lenenue B JaHHOM OTHOmIeHHWH. Maciitab, nponopuus. [I[pumenenune npomnopuuii mpu
pelIeHnHy 3a1ay.

[lonsTue npoueHTta. Beruucienne npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 10 €€ NPOLEHTY. Boipaxke-
HUE MPOIEHTOB IECATUYHBIMHU Ipo0siMu. Perenue 3a1ad Ha TPOLUEHTHI. BripakeHre OTHOIEHUS BEJH-
YUH B NIPOLIEHTAX.

[Ton0XHUTENbHBIE U OTPUIIATEJIbHBIC YHCIIA

ITonoxxutensHble U oTpuLaTenbHble yncna. Llenple yncna. Moaynp 4yucna, reomeTpuyeckas UHTEp-
nperanus MoAyins uucia. M3o0OpakeHue yucena Ha KOOPAMHATHOW mpsiMoil. UMCIIOBBIE NMPOMEXKYTKHU.
CpaBHeHue uncen. ApupMeTnyeckre 1eHCTBUS € MOTOKUTEIbHBIMU U OTPULIATEIbHBIMU YU CIIAMH.

[IpsimoyronbpHas cucremMa KOOpJAWHAT HA MI0CKOCTH. KoopauHaTsl TOUKM Ha MIOCKOCTH, adcuucca U
opauHarta. [Toctpoenue Touek u GuUryp Ha KOOpJUHATHOM IIIOCKOCTH.
bykBeHHbBIE BbIpakeHUS

[Tpumenenue OyKB Ul 3alMCH MaTeMaTUYECKUX BbIpaKeHUH M mpenioxkeHuil. CpoiicTBa apudme-
TUYECKUX JIEUCTBUU. DyKBEHHBIE BBIPAXCHUS M YHUCIOBBIE IMOJCTAHOBKU. DYKBEHHBIE pPaBEHCTBA,
HaXO0KJI€HUE HEHU3BECTHOTro KoMIoHeHTa. @opmyinbl; GOpMysbsl epUMETpa U IJIOMALU MPSIMOYTOib-
HHKa, KBajJipaTta, 00bE¢Ma napasjenenumneaa u Kyoa.

Pemienne TEKCTOBBIX 3a/1a4

Pemenne TekcToBbIX 3a/1au apudmeTnyeckuM crnocobom. Pemenue nornueckux 3anad. Pemenue 3a-
na4d nepebopoM BceX BO3MOXKHBIX BApHAHTOB.

Pemenne 3amau, coneprkalux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMYHHBI: CKOPOCTh, BPEMs, paccTos-
HUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh; MIPOU3BOJUTEIBHOCTh, BpeMs, 00beM paboTsl. ExuHuIel n3mepe-
HUSI: Macchl, CTOUMOCTH; PACCTOSIHUSI, BpeMEHU, CKOPOCTU. CBSA3b MEXAY €AUHUIIAMU U3MEPEHUS KaxK-
JIOW BEJIMYUHBI.

Pemenne 3aiay, cBS3aHHBIX C OTHOLIEHHEM, IPOMOPIHMOHAIBHOCTHIO BEJIUYUH, IPOILEHTAMU; pellle-
HUE OCHOBHBIX 3aJ1a4 Ha JpoOu u nmpoueHTsl. OLeHKa U MPUKHUAKA, OKpyrieHue pesyiabrara. CocTasie-
HUe OYKBEHHBIX BBIpa)XX€HUM MO yciaoBuUIO 3a1auu. [IpeacraBienue N1aHHBIX C MOMOIIBIO TaOIUIl U Ha-
rpamMM. CTosi04yaThle TUarpaMMBbl: YTEHHE U MOCTpoeHUe. UTeHrne KPYroBbIX JUATPAMM.

Harnsaanas reomerpus

Harnsinaele npeacTtaBiaeHus o GUrypax Ha IMJIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, YroJl, JoMaHas,
MHOT'OYTOJIbHUK, YETBHIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacnosiokeHHe ABYX NPSMBIX Ha IUIOCKOCTH, NMapajljielbHbIE NpsMbIE, MEPIEHANKYISAP-
HbIE NpsiMble. MI3MepeHue pacCcTosHUN: MEXY AByMs TOYKAMHU, OT TOUYKH A0 HNPSAMOM; JJIWHA MApLIPYTa
Ha KBaJpaTHOU CETKe.




N3MmepeHne U MOCTPOEHUE YIVIOB C IOMOLIBIO TPAaHCHOPTHUpPAa. BUIbI TpeyroJbHUKOB: OCTPOYIOJIb-
HBIH, TPSAMOYTOJIbHBIN, TYNOYTOJBHBINA; PABHOOEIPEHHBIN, PABHOCTOPOHHUHN. UETHIpEXyTrobHUK, TTPHU-
MEpBbl YETHIPEXYTrOIbHUKOB. IIpsSIMOyronpHuK, KBagpaT: UCIOIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AMa-
roHaneil. M3o6pakeHne reoMeTpuyeckux Guryp Ha HeJIMHOBAHHON Oymare ¢ MCIOJIb30BaHUEM LUPKY-
751, TMHEHKH, YTOJbHUKA, TpaHcnmopTupa. [loctpoenus Ha kieruatoit Oymare.

ITepumerp MHoroyrosibHuka. Ilonstue mnomanu Qurypsl; equHULBI U3MepeHus Iomanu. Ilpu-
ONMKEHHOE M3MEpeHue omann Guryp, B TOM 4ucie Ha KBaapaTHou ceTke. [Ipubnmxénnoe uamepe-
HHUE JUIMHBI OKPYXHOCTH, IUIOAAU Kpyra.

CumMeTpus: IeHTpaJibHasl, OceBas U 3epKanbHas cuMMeTpuu. [locTpoeHre CHMMETPHYHBIX QUTYP.

Harnsinaele npeactaBieHus O MPOCTPAaHCTBEHHBIX (Urypax: Mapajuienenumnes, ky0, npusma, nupa-
MUJa, KOHyC, HWINHAP, map u chepa. M3o006pakenne npocTpancTBeHHBIX ¢uryp. Ilpumepsl pa3BEepTok
MHOT'OI'PAaHHUKOB, LMWJIHHIpa U KoHyca. Co3gaHue Mojelied NMpOCTpaHCTBEHHbIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, IJIACTUJIMHA U Jp.).

[Tonsitue 00bEMa; eaMHULBI U3MepeHus: 00beMa. O0BEM NPAMOYTOIBHOTO Napajiesenumena, Kyoa.

7 xjacc

Yucna u BbIYUCICHUS
Payuonanvnuvie wucna

Jpo6u 0ObIKHOBEHHBIE U JECATUYHBIE, IEPEX0a OT OAHOW (GopMel 3anucu npodei k apyroi. [lons-
THE PallMOHAJBHOTO YHWCJA, 3aliCh, CPABHEHHE, YIOPSIOYMBAHUE PAMOHAIBHBIX YHcel. Apudmern-
YeCcKHe JEUCTBUs C pAallMOHAJIbHBIMU 4uciIaMu. PelmeHue 3azad M3 peanbHOW NPAKTUKM Ha 4acTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpejesieHHe, NMpeoOpa3oBaHHE BBIPAKEHUH Ha OCHOBE
OTIpeNeIeHus, 3amich OOMbIINX uncell. [IpomeHThl, 3anuch MPOIEHTOB B BUIE APOOU M APOOH B BHUIE
IIpO LIEHTOB. Tpu OCHOBHBIE 3a/1auM HA MPOLEHTHI, pEUICHNE 3a7a4 U3 pealbHOU npakTuku. [Ipumene-
HHE NIPU3HAKOB JEJIUMOCTH, PA3JIO)KEHUE HA MHOKUTEIIM HaTypaJlbHbIX YUCell. PealbHbIE 3aBUCUMOCTH,
B TOM 4YHCJIe IpsAMasi 1 00paTHas MPONOPLMOHAIBHOCTH.

Anrebpanyeckue BbIpaXKeHUs

IlepeMeHHBbIE, YUCIOBOE 3HAYEHUE BBIPAKEHU C IEPEMEHHON. JloNyCTUMBIE 3HAYCHHUS ITIEPEMEHHBIX.
[IpencraBneHue 3aBUCUMOCTH MEXJY BeIWYMHAMU B BuAe ¢Gopmyinbl. Beiuncienus no ¢opmynam.
[IpeoOpa3zoBaHre OyKBEHHBIX BBIpAXXEHUM, TOXKAECTBEHHO paBHbIE BBIpAXEHUs, paBUia Mpeodpa3oBa-
HUSI CYMM U NPOU3BEECHUH, MpaBuia pacKpbITUs CKOOOK M MpUBEIECHUS MOJO00HBIX ciiaraeMmbix. CBoii-
CTBA CTEINEHU C HAaTypajbHBIM NoKa3zareneM. OqHowieHsl © MHOrowieHsl. Ctenens MHOrouneHa. Cio-
KE€HME, BBIYUTAHUE, YMHOKEHHE MHOTOUYICHOB. DOpMyIbl COKPAIEHHOTO YMHOXKEHUA: KBaaApaT CyM-
MBI U KBaJpar pazHocTu. Gopmyiia pa3HOCTH KBagpaToB. Pa3iiokeHne MHOrOWIEHOB HA MHOKHUTEIIH.
YpaBHeHUs

VYpaBHeHUe, KOPEHb YpaBHEHHUs, IpaBuiIa NpeoOpa3oBaHus YpaBHEHHUsI, PABHOCHIBHOCTh YPaBHEHUH.
JInHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHUCIO KOPHEN JIMHEWHOTO YPaBHEHUS, PEUICHHUE JINHEH-
HbIX ypaBHeHHH. CocTaBlieHUE YpaBHEHUU IO YCIOBHIO 3aJayd. PenieHune TEKCTOBBIX 3aJay C MOMO-
b0 ypaBHeHU. JIuHeliHOe ypaBHEHUE ¢ ABYMsI EpeMEHHBIMU U ero rpaduk. Cucrema AByX JIMH eil-
HBIX YpaBHEHUHU C JByMs NepeMEHHbIMHU. PelieHue cucteM ypaBHEHUH crocoOoM moacTaHoBKH. [Ipu-
MepBI pEIIeHUs TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM YPaBHEHUM.

Koopaunatsl u rpadguku. yHKuuu

Koopnunara Toukn Ha npssmoi. YUuciaoBsle MPOMEXYTKH. PaccTossHuE MexXay ABYyMs TOYKaMH KOOP-
JUHATHOU IPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpauHATAa TOYKH Ha KOOPJIAUHATHOM
nockocTH. [IpumMeps! rpagukoB, 3a1aHHbIX GpopMynamu. UteHne rpadukoB peasbHbIX 3aBUCUMOCTEH.
[Tonsarue ¢pynkuuu. I'padpux dynxuuu. CpoiictBa pynkuuil. Jluneitnas ¢pynkuus, e¢ rpadpuk. I'padux
¢yukuun y = IxI. I'padnueckoe pemenre JMHEHHBIX ypaBHEHUH U CUCTEM JMHEHHBIX YpaBHEHUMN.
'eomerpus

HauvanpHble moHsATHSA reoMeTpun. Touka, mpsAmas, OTpe30K, Jyd. YToJs. Bunasl yrios. BepTukanbHeie
U CMEKHBbIE Yribl. buccektpuca yria. JlJomanas, MHOroyroiabHuk. [lapannenbHOCTh U IEpIEHAUKYIISAP-
HOCTh HpsiMbIX. CummerpuuHble Gurypsl. OCHOBHBIE CBOHcTBa oceBoil cummeTpuu. [Ipumepsl cum-
METpUH B OKpyXkaromeMm Mupe. OCHOBHBIE NOCTPOEHUS C ITOMOUIBIO LUPKYJS U JUHEHKU. Tpeyronsb-




HUK. BpicoTa, Mmeauana, OuccekTpuca, Ux cBoiicTBa. PaBHOOEIpEHHBII U paBHOCTOPOHHHUH TPEYroJib-
Huku. HepaBeHCTBO TpeyronbpHuka. CBOMCTBA W NMPHU3HAKK PaBHOOEAPEHHOTO TpeyroiabHuKka. [Ipu3na-
KM paBEHCTBA TPEyrojbHUKOB. CBOWCTBAa M INpPU3HAKU NapajieNbHBIX HpsMbIX. CyMMa yrioB Tpe-
yrojbHuKa. BHemHue yrisl TpeyrojapHuka. [IpsMoyronapHsiii TpeyroabHuk. CBOMCTBO MeAUAHBI Nps-
MOYTOJIBHOTO TPEYroJIbHUKA, IPOBEACHHON K runorenyse. [IpusHaku paBeHCcTBa IPSMOYIOJIbHBIX Tpe-
yroiabHUKOB. [IpsiMoyronabHbIil TpeyroiabHuk ¢ yriom B 30°. HepaBeHcTBa B T€OMETPUM: HEPABEHCTBO
TpPEyroJbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema o OoJiblieM yrie W OOJblIeil CTOpOHE Tpe-
yronbHuKa. Ilepnenaukynsp u HakinoHHas. ['eomerpuueckoe MecTto Touek. buccekrpuca yria u cepe-
JUHHBIA NEPIEHANKYISAP K OTPE3KY Kak reoMeTpuueckue mecta Todek. OKpyKHOCTb U KpYT, XOpJAa U
IUaMeTp, UX CBOMCTBa. B3auMHOE pacmnoiiokeHue OKpyKHOCTH U npsiMoiu. KacarenbHas u cekymas K
OKpy>XHOCTH. OKpY’KHOCTb, BIIMCaHHasl B yroj. BuucanHas u onucaHHasi OKpY>KHOCTH TPEYTrOJIbHUKA.
BeposATHOCTB U cTaTUCTHKA

[IpencraBnenue gaHHBIX B BUAE TaOJUI, Iuarpamm, rpagukoB. 3anoilHeHHe TabIul, YTEHUE U MO-
CTpOEHHE auarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBbIX). UTeHHEe rpad)MKOB peanbHBIX MPOIec-
coB. M3Brneuenne nHpoOpManuu M3 AMArpaMM W TAOJHI], MCIOIb30BaHUE U HUHTEPIPETALHS JAHHBIX.
OnucarenbHas CTaTHUCTUKA: cpeaHee apudMeTHYecKoe, MeluaHa, pa3Max, HauboJblllee U HauMeHbIIee
3HAYeHHsI Ha0Opa YHMCIOBBIX JaHHBIX. [IpuMepsl cioydaiiHol n3MeHuYnBOCTH. CiydaiiHBINH SKCIEPUMEHT
(ombIT) W chaydaiiHoe coObiTue. BeposTHOCTh U yacTtoTa. Poib MalloBEepOSITHBIX U MPAKTUYECKU JOCTO-
BEPHBIX COOBITHI B Mpupojae M B obmiecTBe. MOHETa M UTrpajibHAasi KOCTh B TEOPUH BEPOSTHOCTEH.
I'pad, Bepmuna, pedbpo. Crenenp BepmnHbl. Yucno pedbep u cymmapHas creneHb BepinH. [Ipencras-
neHue o cBsa3HocTu rpada. Lenu u mukiel. [lytu B rpadax. O6xox rpada (sitnepos nmyts). [Ipeacras-
neHue o0 opueHTHUpOoBaHHOM rpade. Pemenue 3anau ¢ momouibio rpados

8 KI1acc

Yuciaa 1 BEIYUCIEHUS

KBanpaTHbiii kopeHb u3 uucina. [lonstue o0 mppanuoHanbHOM yucie. JlecATUUHbIE TPUOIUKEHUS
UppalMOHaNBHBIX yHcesl. CBOMHCTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEH U X NMPUMEHEHHE K Ipeod-
Pa30BAHUIO YHCJIOBBIX BBIPA)KEHUH U BBIYUCIEHUAM. J[€HCTBUTEIBHBIE YHCIIA. Crenens c 1e-
JIBIM IIOKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKCh YKCIa.

Anrebpanyeckue BbIpaXKeHUs

KBagpaTHbIN TpEXWIEH; Pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEH.

AnreOpandeckas npoOb. OCHOBHOE CBOWCTBO anredOpamuecko npobu. CrokeHue, BhIYUTAHUE,
YMHOKEHHUE, JIeJeHue aaredpandeckux apodeil. PaninoHanbHble BRIpaXkeHUs U UX ITpeoOpa3oBaHUeE.
YpaBHEHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHMe, ¢opMmyina KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOJALIMXCS K JIMHEHMHBIM U KBaJapaTHbIM. [Ipocreilmue npoOHO-panioHaNnbHbIE ypaBHe-
HUSL.

I'paduueckas uHTEpHpeTalvsl YpaBHEHUN C JBYMs IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHUH C
IBYMs IEpeMeHHBIMU. [IpuMepsl pelenus cucTeM HEJIMHENHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIM H.

Pemenne TekcTOBBIX 3a/1a4 anredpanyeckuM CrmocoooMm.

HuciioBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHON NepeMEHHOW. PaBHOCHIIBHOCTH Hepa-
BEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOU nepeMeHHOW. CHCTeMBbl IMHEWHBIX HEPABEHCTB C OJTHOM Ie-
PEMEHHOM.

DOyHKIUHU

[Tonstue Qynkiuu. O6macTh onpeneraeHUuss U MHOXKECTBO 3HaueHHH ¢(yHKuuH. CrocoObl 3a1aHus
GyHKIUH.

I'padux pynkuuu. Urenue cBoiictB pyHkiuu no e¢ rpadpuky. [Ipumepsl rpadukoB QyHKIUN, OTpa-
KAIOUIUX pEAbHBIE MPOLECCHI.

@DyYHKIUY, ONUCHIBAIOIINE NPSAMYI0 U OOpaTHYIO NPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX TpaduKH.
dynkunn y = x?, y = %3,y =X, y =[x| I'paduueckoe permenne ypaBHEHHII U CHCTEM yPaBHEHHIA.
I'eomerpus

UYetpipéxyronpHuku. IlapamnenorpamMm, ero npusHaku U cBolcTBa. YacTHbIE ciydau Hapajuieso-
rpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoMcTBa. Tpameuus, paBHOOOKas Tpame-
s, €€ cBoiicTBa M npusHaku. [IpsamoyronbHasa Tpanenus. Meroa ynBoeHus meauansl. LleHTpanbHas




cuMMmeTpus. Teopema Paneca u TeopemMa o0 NPONOPLUUOHAIBHBIX OTpe3kax. CpeqHue JUHUU TPEyroJib-
HuKa W Tpamenuu. LleHTp Macc TpeyronbHuka. [lomoOme TpeyroabHUKOB, KOAI(DPUIIMEHT TOA00US.
[Mpu3znaku momoOus TpeyroiabHUKOB. [IpuMeHeHMEe TOMOOMS TPHU pPEIICHWHM TNPAKTHYECKUX 3ajad.
CaoiicTBa muomaaeit reomerpudeckux ¢uryp. @opMysnsl s IUIOMAAU TPEYTroOJbHUKA, Mapajieno-
rpamMmma, pom6a u Tpaneuun. OTHOIIEHHE TUIONIaAeH MoA00HBIX Quryp. Beruncinenue miomaneit Tpe-
YrOJbHUKOB U MHOT'OYTOJIBHUKOB Ha kjieT4yaToil Oymare. Teopema [ludaropa. [Ipumenenue teopembl
[Mudaropa npu pemeHnn npakTudeckux 3aaad. CHHyC, KOCUHYC, TAHT€HC OCTPOTO YIJa MPSMOYTOib-
HOro TpeyrojbHuka. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. TpUrOHOMETpUUYECKHE PYHKIIUU YT-
10B B 30°, 45° u 60°. BnucanHele U LEHTPAJIbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHON U XOpAOH. YTIIbI
MEXIy XOpJaMH U CEeKYyIIMMH. BriricaHHbIe U ONMCAaHHBIE YETHIPEXYTOJIbHUKHU. B3auMHoe pacmosnoxe-
HUE IBYX OKpyxHocTeil. Kacanue okpyxHocrteil. O0mue kacaTenbHbIE K ABYM OKPYKHOCTSIM.
BeposTHOCTh U cTaTUCTHKA

[IpencraBienue AaHHBIX B BUAE TaOIHI, auarpamm, rpadukoB. MHOXKECTBO, 3JIEMEHT MHOXXECTBA,
noaMHoOkecTBo. Omnepanuu HaJ MHOXXECTBaMHU: 00beAUHEHHE, NepeceueHue, aonoiaHenue. CBoiicTBa
omnepanuii HaJl MHOXECTBAMU: IEPEMECTUTEIBHOE, COUETATEIbHOE, PACIPEAEIUTEIbHOE, BKIIOUEHUS.
Hcnonp3oBanue rpaduueckoro mpeAcTaBlICHUs MHOXKECTB JJIsI ONMCAHUS PEaIbHBIX MPOILIECCOB U SB-
JIEHUM, Ipu peleHuu 3anad. MzmepeHue pacceuBaHus JaHHBIX. Jlucnepcus U CTaHIapTHOE OTKJIOHE-
HUE€ YUCJIOBBIX HaOopoB. /[uarpamMmma paccenBaHusl. DIEeMEHTapHbIE COOBITHS ciiydaiiHOro omnbita. Ciy-
qaifHeie coObITHS. BeposaTHocTr coObITHil. ONBITH ¢ PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU.
Cnyuaiineiii Be160p. CBSI3p MEXAY MallOBEPOATHBIMH M MPAKTUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
npupoae, odmectse u Hayke. JlepeBo. CBOHCTBa J€peBbEB: €IMHCTBEHHOCTH IYTH, CYIIECTBOBAHHE
BHUCSYEH BEPIIMHBI, CBSI3b MEXJY YMCIOM BEpHIMH W 4yuciaoMm pebdep. [IpaBuno ymHoxeHus. Pemienue
3a1a4 ¢ nmoMomeio rpados. IlporuBononoxusie coObiTus. Juarpamma Ditnepa. OO0beHEHNUE U TIEpe-
ceyeHue coObiTuil. HecoBMectHbie coObiTus. DopMyra ClI0KeHUs BEPOSTHOCTEH. Y CIOBHAs BEpOAT-
HocTh. [IpaBuno ymaoxenus. HezaBucumeie coObiTus. [IpencraBieHne SKCIepUMEHTa B BUJE JEPEBa.
Pemenne 3a7a4 Ha HaXO0XKJIEHHE BEPOSITHOCTEH C MOMOUIBIO JIepeBa CIy4yailHOrO SKCIEPUMEHTa, aua-
rpamm Diinepa.

9 kiacc

Yucia v BEIYUCICHUS
eticmeumenvHvie uucna
PannonaneHble yuMclia, UppAIMOHAIBHBIC YHCIA, KOHEYHbIE W OECKOHEUHBIE JIECATHYHBIE APOOH.
MHOXeCTBO JNEeWCTBUTENBHBIX YHCEN; NEUCTBUTENbHBIE YKclia KaKk O0CCKOHEUYHBIE ACCATHUYHBIE TPOOH.
B3anmMHO OJTHO3HAYHOE COOTBETCTBHUE MEXKIAY MHOMKECTBOM JEUCTBUTEIbHBIX YHUCET U KOOPAUHATHOMU
MIPAMON.
CpaBHeHUE AEHCTBUTEIBHBIX YUCEN, apUPMETUUECKUE AECHCTBUS C NEHUCTBUTEIbHBIMU YHCIAMH.
W3mepenust, mpuOIMKeHUs, OLIEHKH
Pa3zmepsl 00BbEKTOB OKPYKAIOIIETO MUPA, JIUTEIHLHOCTH MPOIECCOB B OKPYKAIOIIEM MUPE. [Tpu-
OMM>KCHHOE 3HAUYCHHE BEJIWYUHBI, TOUHOCTHh mpubnmxkenus. Okpyrienue uucen. [Ipukunka um oueHka
pe3yJIbTaTOB BBIYHUCICHUN.
YpaBHEHUs U HEPABEHCTBA
VYpaBHeHus ¢ onHON nepeMeHHol JInHeilHoe ypaBHeHue. PenieHne ypaBHEHMH, CBOIAIIUXCA K JIU-
HEHUHBIM.
KBanpatHoe ypaBHeHue. Pemenne ypaBHEHMH, CBOISIIUXCA K KBaJApaTHBIM. bukBanpaTtHoe ypaBHe-
Hue. [Ipumepsl pelienuss ypaBHEHUN TPEThEW U YETBEPTOM CTENEHENW Pa3JI0KEHUEM HA MHOKUTEIIH.
Pemenne apoOHO-panimoHadIbHBIX YpaBHEHUHN. PelieHne TEeKCTOBBIX 3a/ad alreOpandyecKuM METO0M
Cucremsbl ypaBHEHUI
VYpaBHeHUe ¢ OIBYMs NMEPEMEHHBIMU U ero rpaduk. Pemenue cucrteMm AByX JMHEHHBIX ypaBHEHHUH C
JIBYyMsI IIEpEMEHHbIMU. Pemenue cucteM AByX YPaBHEHMH, OJJHO U3 KOTOPBIX JIMHEMHOE, a JAPYyroe —
BTOpO# cTeneHu. ['paduueckas HHTEpIPETALHS CUCTEMbl YPaBHEHUM C IBYMs IIEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a/1au anreOpandeckuM CrIocoOoM.
Hepasencrta
HucnoBble HEpaBEHCTBA M MX CBOWCTBA. PelleHHe JTUHEWHBIX HEPABEHCTB C OJHOW INEPEMEHHOM.
Pemrenue cuctem JTUHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHOM. KBaapaTHbIe HEpaBEHCTBA.
I'paduueckas uaTEpIpETAIIUSI HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMHU.




DOyHKIUHU
KBanparuunas ¢ynkmus, e¢ rpa¢uk u cBoiictBa. [lapabosa, kooparHATH BEpPUIMHBI TapadoJIbl, OCh

cummMeTpun napabonbl. Ipaguxu pynknmii: y =kx, y =kx +b, y=x/x, y=x3,y =X,y = |x| u ux
CBOICTBA.
YucnoBble 1OCIEA0BATEIBHOCTH
Omnpenenenue u cnocoObl 3alaHUsl YUCIOBBIX MocienoBaTenbHocTel [lonsTue yuciaoBoit mociemno-

BAaTCILHOCTU. 3aJaHHUE TIOCJIECIOBATEILHOCTH PEKYpPEeHTHOU Gopmynoi u ¢GopMylIod n-ro dieHa.
Apudmernueckas u reoMeTpuIecKasi Iporpeccuu

Apupmernueckas U reoMmeTpuueckas nporpeccur. @opmyIibl NTo wieHa apupMeTUYECKOW U TeOMET-
pHUYECKOM IPOTPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N3o00pakeHre 4ieHOB apu(PMETHUECKONH M reOMETPHYECKON NMporpeccuid TouKaMu Ha KOOpIUHAT-

HOW MJIOCKOCTH. JINHEHHBIN U 3KCIIOHEHIUAIbHBIN pOCT. C10KHBIE ITPOLIEHTHI.
['eomerpus

Cunyc, kocunyc, Taurenc yrjaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DopMy-
1l IpuBeneHUs. Penenue TpeyroibHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue npak-
TUYECKHUX 3a/1au C MUCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U Te€opeMbl cuHycoB. [IpeoOpa3oBanue mnomo-
ousi. IlomoOue COOTBETCTBEHHBIX IJIEMEHTOB. TeopeMa O MpPOU3BEACHUU OTPE3KOB XOPI, TEOPEMBI O
MPOU3BEJICHUH OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe KacarenbHOU. BekTop, AnrHa (MOIYJb) BEKTO-
pa, COHaNpaBJIEHHbIE BEKTOPHI, IPOTUBOIOJI0KHO HAIlPAaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONl€palluy HaJ BeKTOpaMH. Pa3noxxkeHrne BEKTOpa MO IBYM HEKOJUIMHEAPHBIM BEK-
topaM. Koopaunatsl BekTopa. CkajsipHO€ MPOU3BEAECHUE BEKTOPOB, NMPUMEHEHUE I HAXOXKIACHUS
JUIMH U YIa0B. J{eKkapTOBbl KOOPJAUHATHI HA INIOCKOCTH. Y PAaBHEHUS MPSIMOW U OKPYKHOCTH B KOOPJH-
HaTax, MEepeceyeHrne OKPYKHOCTEH M IpsAMbIX. MeToJ KOOpAMHAT U ero npumeHeHue. lIpaBuiibHbIe
MHOTOYIOJIbHUKH. [[nmuHa okpykHOCTH. I'pagycHas U paaumaHHas Mepa yriia, BbIYUCIEHUE AJIUH AYT
okpyxHocTel. [lnomans kpyra, cekTopa, cermMeHTa. J[BHKEHUs MIOCKOCTU U BHYTPEHHUE CUMMETPUU
¢buryp (3memenTapHble npeacrasienus). [lapannensusiii nepenoc. [loBopor.
BeposTHOCTh U cTaTUCTUKA

[IpencraBieHue naHHBIX B BUJAE TaOmull, Auarpamm, rpadukoB, HHTepHpeTalus AaHHbIX. UTeHue u
MOCTpOEeHUE TabJIHI], [1UarpaMm, rpauKkoB Mo peanbHbIM JaHHBIM. [lepecranoBku u ¢axkropuan. Coue-
TaHUs U 4yucio coueTanui. TpeyronbpHuk Ilackansg. Pemenune 3amayu ¢ ucnoiab30BaHUEM KOMOMHATOPHU-
ku. 'eomerpuueckas BepossTHOCTh. CiiyyaliHbIH BBIOOP TOYKHM M3 (UTYPHI HA MJIOCKOCTH, U3 OTpe3Ka U
u3 nyru okpykHoctu. Mcneltanue. Yenex m Heynada. Cepust ucnblTanuil 10 nepsoro ycnexa. Cepus
ucnsiTanuii bepuynnu. BepostHoctu codbiTuil B cepun ucnsitannii bepuynnu. CiayuaiiHas BeJIUYUHA U
pacrpeneneHre BeposATHOCTEN. MaTemaTuueckoe oxxuaanue U nucnepcusd. IIpumepsl maTeMaTn4eckoro
OKMJIaHUSl KaK TEOPETHYECKOrO0 CPEeJHEro 3Hau4eHUs BEIMYMHBbI. MaTeMaTH4ecKoe OXXKHUJIaHHE U JHUC-
NEpCUsl CIIy4YalHOW BEJIMYMHBI «YUCIO YCIIEXOB B cepuu ucnbiTaHuil bepnymim». IloHaTHE 0 3aKoHE
Oospmux yuceln. M3amepeHue BEpOSITHOCTEH € MOMOIINBI0 4acTOT. Poinb u 3HaueHHe 3aKoHa OOJBIINX
qycell B IPUPOJE U OOIIECTBE.

2. Ilnanupyemble pe3yabTaThbl OCBOCHHSI YU4eOHOI0 NpeaMeTa, Kypca (B TOM YHcC-

Jie BHEYPOUHOI 1eATeJIbHOCTH), Y4eOHOT0 MOIYJIs

OcBoenne yuebHOTO TIpenMeTa «MareMaTuka» OHKHO 00ecreunBaTh JOCTHIKEHHUE Ha YPOBHE OCHOB-
HOTro 00IIero oOpa3oBaHUs CIEAYIOIHUX JTUYHOCTHBIX, METAMpPEIMETHBIX M MPEeIMETHhIX 00pa3oBa-
TEJIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOSHHS MPOTPAMMBI YueOHOTO TIpeaMeTa «MaTeMaThKay XapaKTepUu3yrT-
co:

ITaTproTHYEeCKOE BOCIIMTAHHE:

MPOSIBIIEHUEM MHTEpPECa K MPOLUIOMY U HACTOSLIEMY POCCUMCKONW MAaTEMAaTHKHU, HEHHOCTHBIM OTHO-
MICHUEM K JOCTHUXKEHUSM POCCHUHUCKHX MATE€MaTUKOB U POCCHUHUCKON MAaTEeMaTUYE€CKOW IIKOJIbI, K HC-
MOJB30BAHUIO ATUX JOCTUKEHUN B APYTUX HAyKax U MPUKIATHBIX cepax.

I'pak1aHCKO€ M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
TOTOBHOCTBIO K BBHITIOJTHEHUIO O0S3aHHOCTEH rpaKJaHWHA U pPeaTu3alliu ero mpas, MPeICTaBICHUEM




0 MaTEeMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP, ABICHUU, IPOLEAYp TPaKaaH-
CKOTO 0011ecTBa (BBIOOPHI, OMPOCH! U MP.); TOTOBHOCTHIO K OOCYXKJICHUIO dTHUYECKUX MPOOIeM, CBsI3aH-
HBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO 3THYECKHUX
MPUHIKUIIOB B I€SITEIBHOCTH YYEHOTO.

TpyaoBoe BOCIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4yacTHE B PEHICHUU MPAKTUYECKUX 3a/1au MaTeMaTUYeCKON HalpaBJIeHHO-
CTH, OCO3HAHHEM Ba)XHOCTH MaTEMaTHYECKOr0 00pa30BaHUs HA MPOTSHDKCHHH BCEH JKU3HU JJIS yCIIell-
HOM MpoQecCHOHaNbHON NEATeNIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIN; OCO3HAHHBIM BBIOOPOM U
IIOCTPOEHUEM HMHIUBUIYAJIbHON TPAEKTOPUM OOpa30BAHUSA U >KM3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH.

DCTETUYECKOE BOCIUTAHUE!

CIIOCOOHOCTBHIO K SMOLIMOHAIBHOMY U 3CTETUUYECKOMY BOCHPHUSATHUIO MaTeMaTHUUYEeCKUX OOBEKTOB, 3a-
1ad, pelIeHui, pacCyKJIeHUIl; YMEHHUIO BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKyccTBe. Llen-
HOCTU HAYYHOT'O MO3HAHHS: OPUEHTAIMEN B JIESITEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX Ipea-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, MPUPOJLI M OOIIECTBA, TOHUMAaHUEM
MaTeMaTU4YeCKON HayKH Kak cepbl 4eJIOBEYECKOM AEeSTENbHOCTH, 3TANOB €¢ Pa3BUTUSA U 3HAUUMOCTH
JUISl pa3BUTHUS LIMBUJIM3ALUM; OBJIAJICHUEM S3BIKOM MaTE€MaTHUKH U MaTE€MaTHUYEeCKOW KYJIbTYpOoHl Kak
CpPEeACTBOM MMO3HAHUS MUPA; OBJIAJCHUEM MPOCTEHIIMMU HaBbIKAMH UCCIIEI0BATENHCKOM IS TEIbHOCTH.
duznyueckoe BocnuTaHue, GOPMUPOBAHHUE KYJIbTYPHI 3M0POBbS M SMOLUMOHAIBHOTO 0JIaronoIyqus:

TOTOBHOCTHIO MPUMEHSTh MaTEMAaTHUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3J0pPOBbS, BEACHUS 310PO-
BOTr0 00pa3a XM3HU (3/10pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHHA M OTHBIXA, PETYJSIpHAS
¢dbu3nueckas aKTUBHOCTbH); C(HOPMHUPOBAHHOCTHIO HaBBIKAa pedeKcHH, MPU3HAHHEM CBOETO IpaBa Ha
OIIMOKY M TAKOTO e IpaBa APYroro 4yejoBeKa.

DKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTalMEH Ha MPUMEHEHHE MAaTEMAaTUYSCKUX 3HAHUHU ISl pelIeHUs 3329 B 00JIaCTH COXPAaHHOCTH
OKpY’Karollel cpe/bl, MIIaHUPOBAHUS MOCTYIKOB U OIEHKU UX BO3MOKHBIX MOCIEACTBUM JJIs1 OKpYKa-
IOILIEH Cpesibl; 0CO3HAHUEM II00aJbHOr0 XapaKTepa KOJIOTHYECKUX MPo0JIeM U NyTel UX pelIeHuUs.
JIMYHOCTHBIE pPe3ynbTaThl, 00ECIEeUNBAIONINE AJaNTAMI0 00YyJaroUIerocss K U3MEHSIOMUMCS YCIOBHSIM
COLHAIIBHOW U NMPUPOTHON CPEbI:

FOTOBHOCTBIO K JECHCTBUSM B YCJIOBHUSAX HEONPENEIEHHOCTH, NMOBBIIIEHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTHU 4epe3 NMPaKTUUYECKYI0 JAEATEIbHOCTh, B TOM YHUCIIE€ YMEHHUE YUUTHCS y IPYrUX JIIOAeH, Npu-
oOpeTaTh B COBMECTHON J1€ATEIbHOCTH HOBBIE 3HAHHUS, HAaBBIKM M KOMIIETEHLUH M3 OMNbITa APYIHX;
HEO00XO0MMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHHUH, B TOM uuciie GOpMyIUpOBaTh UJIEU, TOHATHS, TH-
noTe3bl 00 00bEKTaxX U SBICHUSAX, B TOM YHCIIE paHEee HE U3BECTHBIX, OCO3HaBaTh Je(pULIHUTa COOCTBEH-
HBIX 3HAHUHW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABAThH CTPECCO-
BYIO CUTYaIlMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLMN KOHTPMEDP, KOPPEKTHU-
poBaTh NMPUHMMAEMbIE€ pPEIICHUS U JelcTBUSA, (OPMYIHpPOBaTh U OLEHHBATh PUCKU M IOCIEACTBHUS,
(GbopMHpPOBATH OIBIT.

METAIIPEAMETHBIE PE3VJIbTATHI

MertanpeaMeTHbIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro mpeamera «MaremaTHKa» XapakTe-
pU3YIOTCS OBJIaJICHUEM YHUBEpPCAJIbHBIMU MO3HABATEJIbHBIMHU JEHCTBUSMH, YHUBEPCAIbHBIMU KOMMY-
HUKATUBHBIMU JEUCTBUSAMH U YHUBEPCAIbHBIMU PETYISITUBHBIMH JICHCTBUSMH.

1) VuuBepcanbHbIe TO3HABATEIbHBIC ACHCTBHS 00ECIeUnBalOT POPMHUPOBAHUE 0A30BBIX KOTHUTHUB-
HBIX MPOLECCOB yyalIuxcs (OCBOCHME METOJIOB MO3HAHUS OKPYXAIOLIEro MUpa; MPUMEHEHHE JIO-
THYECKHUX, UCCIIEIOBATEIHCKUX OINepaluii, yMeHui padborars ¢ nHpopmarueit).

ba3oBble n0OrMUECKuE AEUCTBUS:

1. BBIABIATH U XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOLIEHUN MEXIy MOHATHAMU; (POPMYJIHpPOBATH ONpPEACIICHUs] MOHATUN; YCTaHABINUBATh CYIIECTBEH-
HbI TpHU3HAK KiIacCU(UKAIMU, OCHOBAHUS [Jisi 00OOLIEHUS M CpPaBHEHMS, KPUTEPUHU MPOBOJUMOIO
aHau3a;

2. BOCIpHHUMATH, (OpPMYyIHpPOBATH H TPEOOPa30BEIBATE CYKJCHUS: YTBEPAUTEIbHBIE U OTPUIATEIh-
Hbl€, €IMHUYHbIE, YACTHBIE U 00I1E; YCIOBHBIE,

3. BBIABIIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeUHs B (akTax, JaHHBIX,
HaOJMIONEHUSAX U YTBEPXKACHUAX; MpeajiaraTh KpUTEPUH JJIS BBISIBJICHUSI 3aKOHOMEPHOCTENH U MPOTUBO-
peunii;




4. nenaTth BBIBOABI C UCMOJIL30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJtOUe-
HUU, YMO3aKJIIOUYEHUN 110 aHAJIOTHUH;

5. pa3buparb JOKa3aTeNbCTBA MAaTEMaTUYECKUX YTBEpXKACHUHM (IIpsAMbIE U OT MPOTUBHOIO), MPOBO-
IUTh CAMOCTOSITEJIbHO HECIOXKHBIE JI0KAa3aTeIbCTBA MAaTEMaTUYECKUX (PaKTOB, BBHICTPAMBATh apryMeH-
TalMI0, IPUBOJUTH NIPUMEPBl U KOHTPIPUMEPBI; 00OCHOBBIBaTh COOCTBEHHBIE pacCyXaAeHUs; 6. BbIOU-
paTh cnoco0 pemeHus yd4eOHOH 3amauyu (CpaBHMBAaTh HECKOJIbKO BAapUAHTOB pEIIEHHs, BBIOMpATh
HauboJiee MOAXOJALUIUI C yUeTOM CaMOCTOSITEIbHO BbIJIEJICHHBIX KPUTEPUEB).
ba3oBble nccnenoBaTenbCKUe 1EHUCTBUS:

1. McnoJIb30BaTh BONPOCH KAK MCCIIEN0BATENbCKUNA HHCTPYMEHT MO3HAHUS; (OPMYJIHPOBATH BOMIPO-
Chl, (PUKCHPYIOUINE MPOTHBOpPEYHUE, MPOOIEMy, CAMOCTOATEIbHO YCTAaHABIMBATh MCKOMOE M JIaHHOE,
(GbopMHUpOBaATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULUI0, MHEHHE;

2. IpOBOJUTH MO CAMOCTOSTEIIBHO COCTABICHHOMY IJIAHY HECIIOKHBIA YKCIIEPUMEHT, HEOOIbIIOE HC-
CJIEIOBAaHHME 110 YCTAHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BbEKTa, 3aBUCUMOCTEH 0O0BEKTOB
MEXKIy CO00i;

3. camocTosATeabHO (GOPMYIUPOBATh 0O00OIIEHHS U BBIBOABI 10 pe3ysbTaTaM IPOBEAEHHOr0 HaOJIO-
JICHUs1, UCCIIEA0OBaHUs, OIIEHUBATH JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIHTATOB, BEIBOJIOB U 00OOIICHUI;

4. MIpOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh MPEANOI0XKEHUS O €ro pas-
BUTHUU B HOBBIX YCJIOBHUSIX.

5. pabota ¢ nHpOpMaIHEH:

6. BBISBISATH HEAOCTATOYHOCTHh U M30BITOYHOCTh HHPOPMALIMH, JAaHHBIX, HEOOXOIUMBIX JJIS PEIICHHUS
3a/1auu;

7. BHIOMpaTh, aHAJTU3UPOBATH, CUCTEMATH3UPOBATh W WHTEPIPETHPOBATH MHPOPMALHIO PA3THIHBIX
BUJIOB U (hOpPM Ipe/ICTABICHHUS;

8. BeIOMpaTh (hopMy mpeacTaBieHuss HHHOPMAIMN U WIUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l CXEMaMHU,
auarpaMMaMu, MTHOHW rpadukoil 1 UX KOMOMHALUSIMU;

9. oueHuBaTh HAJEKHOCTh UHPOPMAIIUU 110 KPUTEPHUAM, NMPEAT0KEHHBIM YUUTEIEM UIU CPOPMYIIU-
POBaHHBIM CaMOCTOATEIBHO.

2)YHuBepcaibHble KOMMYHHMKAaTHUBHbBIE JE€HCTBUS o0OecrnednuBarOT C(HOPMUPOBAHHOCTDH COLMATIBHBIX
HaBBIKOB yYalIuXcsl.

Ob61enue:

1. BocnpuHUMaTh U (GOPMYIUPOBATH CYXKIAECHHS B COOTBETCTBUHU C YCIOBUSIMH U LEJISIMH OOILEH U,
SICHO, TOYHO, TPAaMOTHO BbIpaXkaThb CBOIO TOYKY 3PEHHS B YCTHBIX M MHCHbMEHHBIX TEKCTax, JaBaTh IO-
SCHEHHUSI TI0 X0y PELICHUs 3aJa4l, KOMMEHTUPOBATh MTOJIYy4YEHHBIN pEe3yibTar;

2. B X0Jle 00CYXJIeHHS 3a/aBaTh BOMIPOCH MO CYIIECTBY 00CYKJaeMOM TeMbl, MPOOIEMBbI, perraeMon
3a7la4M, BBICKA3bIBaTh MJIEH, HALICJICHHbBIE HA IIOMCK PELIECHHUsS; COMIOCTABIATh CBOU CYXKJIECHHS C CyXKJe-
HUSIMU JIpYTUX Y4YacTHUKOB Juajiora, oOHapy>KHBaTh pas3IM4Me U CXOJACTBO MO3MIUN; B KOPPEKTHOM
dbopme GpopMynHpoBaTH pa3HOTIACHUS, CBOU BO3PAXKEHMUS;

3. mpeACTaBIATh PE3yibTaThl PEIICHUS 3a/aud, IKCIEPUMEHTA, UCCIEIOBAaHUS, IPOEKTa; CaMOCTOs-
TEJIBHO BBIOMPATh (pOpMAT BBICTYIUIEHHS C YUETOM 3aJlay IPEe3eHTAlUN U 0COOCHHOCTEH ayJuTOPUH.
CoTpyaHUYECTBO:

1. mOHUMATh ¥ MCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIMBUAYAJIbHON pabOTHl MpU pEIICHUH
y4eOHBIX MaTeMaTUUYECKUX 3a/1a4; MPUHUMATh 11€JIb COBMECTHOH EsATEeIbHOCTH, MIIAHUPOBATh OpPraHu-
3aIlMI0 COBMECTHOW paboThl, pacupenensiTh BUIbl paboT, JOTOBApUBAThHCS, 00CYXJaTh Mpoliecc U pe-
3yJabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJEH;

2. y4acTBOBAaTh B IPYINIOBBIX opMax paboThl (00CYXIeHUs, 0OOMEH MHEHHUSIMHU, MO3T'OBbIE IITYPMBI U
Ip.); BBIIOJHATH CBOIO 4acTh paOOThl M1 KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTMMHU YI€HAMH KOMaH-
JIbl; OLICHMBATh KauyeCTBO CBOEr0 BKJIaAa B OOIMIMH MPOAYKT MO KPUTEPHUSAM, cHOpPMYIHpPOBAHHBIM
y4aCTHUKaMH B3aUMOJIEHCTBUS.

3) YHuBepcaibHble peTryIsSTUBHBIE 1eHCTBUS 00ecreynBaOT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK
1 )KU3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranusanusi:

CaMOCTOSITEILHO COCTABJATH TJIAH, aJTOPUTM pElIeHUs 3a7ayd (MW ero 4acTh), BEIOMpPATh CIOCOO
pEIICHHS ¢ yYeTOM HMEIOLIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh U KOP-
PEKTHPOBATh BapUAHTHI PEIICHUI C y4eTOM HOBOM MH(pOpMAaLIH.

CaMOKOHTpOJIB:



BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3ysibTaTa pPeIIeHHs] MaTeMaTHuye-
CKOM 3a1auM; NpeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpHU PEUICHHUHU 3a]1aud, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJACHHBIX OLIMOOK, BBISIBICHHBIX
TPYAHOCTEH; OLEHUBATh COOTBETCTBUE pE3yjbTaTa ACATEIBHOCTH MOCTABICHHOM LIENU M YCIOBUSAM,
OOBSACHITH MPUYUHBI TOCTHKEHUS WU HE JTOCTHUKEHUS 1EIH, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY IpHU-
00peTEHHOMY OIIBITY.

[MPEAMETHBIE PE3VYJIBTATHI

OcBoenne yuebHor0o Kypca «MaremaTuka» B 5S—6 Ki1accax OCHOBHOM IIKOJIBI TOJKHO 00ecreuynBaTh
JTOCTHKEHHE CIEYIOMINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:
5 xiace
Hucna v BBIYUCICHUS

1. [ToHuMaTh ¥ TPaBUIBHO YHOTPEOIATh TEPMUHBI, CBA3aHHBIE C HATYPAJIbHBIMU YHCIaMHU, OOBIKHO-
BEHHBIMU U JECATUYHBIMHU APOOSMHU.

2. CpaBHUBATh U YNOPANIOYUBATH HATypaJIbHbIE YHCIIA, CPABHUBATH B MPOCTEHIINX CIIydasiX OOBIKHO-
BEHHBIE IPOOH, AECATUYHBIEC IPOOH.

3. CoOTHOCHTh TOYKY Ha KOOPJAMHATHOW (YHMCIOBOW) MPSIMON C COOTBETCTBYIOIIMM €H YHCIOM W
M300paxaTh HaTYypaJIbHBIC YHCJIAa TOYKAMU Ha KOOPJAMHATHOMN (YHUCIOBOM) MPSIMOM.

4. BoIinonHATh apudMeTHYeCKue NeHCTBUS C HATypaIbHBIMU YHCIIaMH, C OOBIKHOBEHHBIM U IpOOSIMU B
MIPOCTENUIINX CIIy4asX.

5. BBINOJHATh TPOBEPKY, NPUKUIKY PE3YIbTATA BHIYUCICHHUM.

6. OKpyIJsTh HaTypajbHbIE YUCTIA.

Pemenue TekcToBBIX 3a1a4

1. Pematps TekcToOBBIE 3aa4n apu(PMETHUECKUM CIIOCOOOM M C MOMOINBIO OPTraHW30BaHHOTO KOHEY-
HOTo nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

2. PemaTh 3aga4u, cojaeprKallie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIUYHUHBI: CKOPOCTb, BpEMs, paccTo-
STHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

3. Ucnonp30BaTh KpaTKHE 3alUCH, CXEMBI, TaOIUIbI, 0003HAUYCHHUS TIPU PEIICHUH 3a]1a4.

4. Tlonb30BaThCA OCHOBHBIMHM €IMHULIAMU MU3MEPEHMS: LEHbI, MACChl; PACCTOSAHUS, BPEMEHH, CKOPO-
CTH; BBIPAKaTh OJHU €IUHUIIBI BEJIUYUHBI YEpE3 IpyTHE.

5. U3Bnekarb, aHaNIM3UPOBaTh, OLICHUBATh MH(POPMAIIMIO, IPEACTABICHHYIO B TabiuIle, Ha cToJ04a-
TOH auarpaMMe, MHTEpPIpPETUPOBATH NPEACTABICHHbIE JaHHbIC, MCIO0JIb30BaTh JAHHbIE MPU PEUICHUHU
3ajaad.

Harnsgnas reomerpus

1. ITonp30BaTbCsl T€OMETPUUYECKUMH MOHATUAMM: TOUYKA, NMpsMas, OTPE30K, Jyd, yroj, MHOTOYIOJIb-
HUK, OKPY>KHOCTb, KPYT.

2. [IpuBoaUTH IpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (HOPMY U3YUEHHBIX T'eoMeTpuye-
CKHUX QUryp.

3. Mcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIVIaMHU: BEPIIMHA CTOPOHA; C MHOTOYIOJIbHUKAMU:
yroJi, BEpIInHa, CTOPOHA, AUAroHallb; C OKPYKHOCTBIO: paJInycC, TUAMETP, LIEHTP.

4. N306paxaTh M3ydeHHbIE TeOMeTpHUUecKue (GUrypbsl Ha HEJIMHOBAHHOM M KieT4aToi Oymare c mo-
MOUIBIO [UPKYJS U JIUHEHKH.

5. HaxonuTp JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOUIBIO JIMHENWKHU, CTPOUTH OT-
PEe3KH 3aJlaHHON JJIMHBI, CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajaunyca.

6. Mcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHMKA, KBaJparTa Uil UX NOCTPOECHUS, BBIYKC-
JIEHUS TUIOIAIN U TIepUMeTpa.

7. BBIYUCHATH MEpUMETpP M IUIONIAAb KBaJpaTa, NPsIMOYroJIbHUKA, (UTYp, COCTABIEHHBIX M3 MPSIMO-
YTOJIbHUKOB, B TOM uHuciie QUryp, n300pakxE€HHbIX Ha KJIeT4aTo Oymare.

8. ITonb30BaThCsI OCHOBHBIMU METPUUYECKMMHM €IMHUIIAMU U3MEPEHUS JJIMHBI, IUIOLAAN; BBIPAXKaTh
OJIHYM €JMHUIIBI BEJIMYUHBI Uepe3 ApyTrue.

9. Pacno3HaBaTh mapamienenumne], Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, peOpo rpaHb, U3-
MEpEeHHUs; HAXOUTh U3MEPEHUS Mapaljenenuneaa, Kyoa.

10. Beruncnars 00bEM Kyba, mapajnienenunesa mno 3aJaHHbIM U3MEPEHHSM, T0Jb30BaThCA €JUHULIA-
MU U3MEpeHHs 00bEMa.

11. Pemiats HeciaoXHBIE 3aJJa4l HA U3MEPEHUE I'€OMETPUUECKUX BEJIIMUYUH B MPAKTHUYECKUX CUTYallH-
AX.



6 xnacc
Uucna u BBIYUCICHUS

1. 3HaTh ¥ MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMH BHJIAMH YUCET M CIOCOOAMHU UX 3aIHCH,
epexXoJuTh (€CIU 3TO BO3MOXKHO)OT OJHOM (OpMBI 3alMCH YHUCIIa K APYTOH.

2. CpaBHHBATh M yNOPSAJOYMBATH LI€NbIE YKCIA, OOBIKHOBEHHBIE M JCCATUYHBIC JAPOOH, CPaBHUBATH
4HUCjIa OAHOTO U Pa3HbIX 3HAKOB.

3. BeImonHATH, coueTast yCTHbIE U MUCbMEHHBIE MTPUEMBI, apu(PMEeTHUECKUE ACHCTBUS C HATypalbHBI-
MU U LENbIMU YUCIAMHU, OOBIKHOBEHHBIMH U JECATUYHBIMHU IPOOSMHU, MOJOXKHUTEIbHBIMU M OTpHULA-
TEJIbHBIMH YU CJIAMH.

4. BpIYHCIIATH 3HAaYECHUS YHCIOBBIX BBIPAKCHUH, BBINOJHATh IPUKUJKY U OLIEHKY Pe3yJIbTaTa BBIUYMC-
JICHUH; BBITIOJIHATH IPeoOpa30BaHMs YUCIOBBIX BHIPAKCHHI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JICH-
CTBH.

5. COOTHOCUTHh TOYKY Ha KOOPAMHATHOW MPSIMON C COOTBETCTBYIOIIUM €W YUCIOM U H300paxkaTh
4yciIa TOYKaMu Ha KOOpJAWHATHOHN NPSAMOMU, HAXOJUTh MOAYJIb YUCIIA.

6. COOTHOCUTDH TOYKH B MPSIMOYTOJIbHON CUCTEME KOOPJAUHAT C KOOPAUHATAMM ITOM TOUKU.

7. OKpYIJIATH Lelble Yucia U AeCITUYHbIE IPO0U, HAXOAUTh NPUOIMIKEHUS YHUCell.

YucnoBble 1 OYKBEHHBIE BBIPAKCHUS

1. [ToHuMate U ynoTpeOIsTh TEPMHUHBI, CBSI3aHHBIE C 3alIUChI0 CTENEHU YHCIIAa, HAXOAUTh KBaJapaT U
Ky0 4mclia, BBIYUCIISATh 3HAUCHHS YHCIOBBIX BBIPAXKEHUH, COIEPKAIINX CTCIICHH.

2. ITonb30BaThCs MPU3HAKaMU JIEJIMMOCTH, PACKJIAabIBaTh HATYpPAJIbHBIE YHMCJIA HA NPOCTHIE MHOXKH-
TEJIH.

3. ITonp30BaThcs MacITaboM, COCTaBIATh MPONOPLUMH U OTHOIIEeHUs. Mcnosib3oBaTh OyKBBI A 000-
3HAYEHHUs YMCEN MPHU 3alUCU MaTEeMaTUUYECKUX BBIPAXKEHUH, COCTaBIATb OYKBEHHBIE BBIpaKEHUS U
(bopMyibl, HAXOJUTh 3HAYEHUS! OYKBEHHBIX BBIPAXXEHHUH, OCYIIECTBIIAS HEOOXOJUMBbIE MOJACTAHOBKU U
peodpa3zoBaHUs.

4. HaxoauTh HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 3a1a4

1. Pemate MHOTO 11aroBble TEKCTOBBIE 3aJa4l apU(PMETUUECKUM CIIOCOOOM.

2. Pematp 3amauu, cCBsI3aHHBIE C OTHOIIEHUEM, MPONOPIUOHATIBHOCTHIO BEJIWYUH, MPOLEHTAMHU; pe-
11aTh TPU OCHOBHBIE 33J1a4d Ha JPOOU U MPOLIEHTHI.

3. Pematp 3amaum, cojeprkauiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTh, BPEMS, paccTo-
sIHHE, 1IeHa, KOJIMYEeCTBO, CTOMMOCTb; MPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa paboThl, UCIOIb3Ys apup-
METUYECKHE JIEUCTBUS, OLEHKY, IPUKHUJKY; MOJb30BATHCA €IWHULIAMU U3MEPEHUS COOTBETCTBYIOUIUX
BEJIIMYUH.

4. CocraBisiTh OyKBEHHBIE BBIPaXKEHUS 10 YCIOBHIO 3aJa4H.

5. N3Bnekarh nuHopmaiuio, NpeCcTaBICHHYIO B Ta0NMIlaxX, Ha JIMHEHHOM, cTOI0YaTON UM KPYroBOH
AUarpamMMmax, HHTEpPIPETUPOBATh NPEACTABICHHbBIE JaHHBIC; WCIOJIb30BaTh JaHHBIC NIPU PEIICHUH 3a-
nad.

6. [IpencraBnaTs nHGOPMAIIUIO C TOMOIILIO TaOIUI], TUHEHHONU M CTOIOYATON AHATPAMM.

Harnsgnas reomerpus

1. IlpuBoauTE pUMeEpbl OOBEKTOB OKPYXKAIOIIET0 MUpa, UMEIOUIUX (OPMY H3YUEHHBIX T€OMeTpUuUe-
CKHX IIJIOCKUX M IPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX U CUMMETPHYHBIX QUTYD.

2. N300paxath C MOMOUIBIO IIUPKYJIS, TUHEHKH, TPAaHCIIOPTHUPA HAa HEJIMHOBAHHOM U KJleT4aToi Oyma-
re U3y4eHHbIE IIOCKUE reoMeTpruueckue GUrypsl 1 KOHQUTrypauu, CHMMETPUUYHbIE (PUTYPHI.

3. Ilonp30BaThCsl reOMETPUUECKUMHU MOHATHSIMU: PAaBEHCTBO (UTYpP, CUMMETPHUSI; UCIIOIb30BaTh TEP-
MMHOJIOTHIO, CBS3aHHYIO ¢ CUMMETPUEH: OCb CHMMETPUH, LIEHTP CUMMETPUHU.

4. HaxoauTh BETMYMHBI YTJI0B U3MEPEHUEM C IOMOUIBIO TPAHCIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW Be-
JIMYMHBI, [10JI30BATHCS IIPU PELICHUHU 3a7a4 TPaJyCHONM MEpOM YTIJIOB; pacliO3HaBaTh HA YepTekKax OCT-
pBIi, IpSAMOM, pa3BEPHYTHIN U TYION YIJIBL.

5. BeruucnATre JIMHY JIOMAHOW, IIEPUMETP MHOIOYTOJBbHUKA, MOJIb30BATHCS €AUHULAMHU MU3MEPEHUS
JUIMHBI, BBIPaXaTh OJHU €IVHUIIBI U3MEPEHUS JUITMHBI YePE3 APYTHE.

6. Haxonuts, ucnonp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXIY ABYMs TOYKaMHU, OT TOYKH
10 IIPAMOM, IJIMHY IIyTH HAa KBAJpPaTHOMN CETKE.

7. Boruucnath miuomans GUryp, COCTaBICHHBIX U3 MPSMOYIOJbHUKOB, UCIOJb30BAaTh pa3OueHne Ha
NpsIMOYTOJIbHUKH, HA paBHbIE (QUTYPHI, JOCTpAaUBaHUE A0 MPSIMOYTOJbHHUKA; MOJIb30BATHCS OCHOBHBIMH



eAMHUIIAMU U3MEPEHHS TUIOLIAAH; BEIPAXKaTh OJHU €AMHUIIBI M3MEPEHUS IIJI0IAau Yepe3 ApyTHe.

8. Pacnio3HaBaTh Ha MOJENAX U U300pakeHUAX MUPAMUIY, KOHYC, IIWIMHAP, UCIIOJIb30BaTh TEPMUHO-
JIOTHIO: BepIINHA, pedpo, rpaHb, OCHOBaHHUE, Pa3BEPTKA.

9. N3006paxarh Ha KJIETYaTON OyMare mpsMOYTOJbHBIN MapalieIeIUIe].

10. Beraucnsate 00bEM MPSMOYTOJIBHOTO Mapajuiesienunena, Kyoa, mojab30BaThCsi OCHOBHBIMU €AMHU-
LIaMU U3MepeHUsl 00bEMa; BbIPaKaTh OAHU €AMHUIBI U3MEPEHUs 00beMa yepes ApyTue.

11. PemaTp HeclOKHBIC 3a7]a4l HA HAXOXKCHUE T€OMETPHUUYECKUX  BEJIHMYMH B MPAKTHUECKUX CUTYa-
LUAX
OcBoenue y4yebHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOrO oOmiero oOpa3oBaHHs JOJDKHO obecrie-
YUBATh JOCTH)KEHHE CIEIYIOUIUX MPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB:
7 xnacc
Yucna 1 BIYUCIEHUS

1. BBIMONHATH, coueTas YCTHBIE W NMHUChbMEHHBIE MPUEMBI, apU(PMETHUECKHE JACHCTBUS C pPaLHO-
HaJbHBIMH YHCIAMU.

2. HaxonuTp 3HA4EHUS YHCIOBBIX BBIPAXEHUU; MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI
BBIYMCIIEHUs] 3HA4eHUH JpOOHBIX BBIPaXKEHHH, coaeprKaluX OOBIKHOBEHHBIE M JI€CATHYHBIE
Ipoowu.

3. IlepexoauTh OT OHOM (OPMBI 3aIMCH YUCEN K IpYyroil (mpeoOpa3oBbIBaTh AECATHUYHYIO 1p0o0Ob B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JCCSATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO ACCATUUHYIO
IpoOb).

4. CpaBHUBATH M YIOPSIAOYNBATH PAIMOHAIBHBIE YHCIIA.

OKpyrasTh yucia.
6. BBINONHATH NPUKUIKY W OIEHKY pe3yibTaTa BBIYHCICHHUM, ONEHKY 3HAYCHUN YHCIIOBBIX BBIpa-

AKEHUH.

7. BBINONHATH AEHCTBUS CO CTENCHIMH C HATypaJbHBIMU MTOKA3aTEISIMHU.
[IpuMeHsATh NpU3HAKK IETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTEIN HATYpaIbHbIX YUCE.

9. PemaTh nmpakTHKO-OPUEHTHPOBAHHBIC 33/1aUd, CBSI3aAHHBIC C OTHOIICHHEM BEJIWUYHH, IPOMOPIIH-
OHAJIbHOCTBIO BEJIMYUH, [IPOLIEHTAMH; UHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHUS 3a/1ay ¢ YUYECTOM
OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMBIX OOBEKTOB.

Anrebpanyeckue BbIpaKeHUs

1. Hcnonp30BaTh anredpandecKyr0 TEPMUHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€ B TIPOIIECCE OCBO-
eHusl yueOHOro Marepuara.

2. Haxonuth 3HaueHUs1 OyKBEHHBIX BBIPAKEHUW NP 3aIaHHBIX 3HAYEHUAX MePEMEHHBIX.

3. BrmonHATh npeobpa3oBaHus 1EJ0I0 BRIPAKEHUS B MHOTOWJIEH MPUBEACHUEM MOJOOHBIX ciara-
€MBbIX, PACKPBITUEM CKOOOK.

4. BBINOTHATH YMHOXEHUE OJIHOWJIEHa HAa MHOTOYJIEH M MHOTO4YIeHa Ha MHOTOWIEH, IPUMEHSTh
(bopMyIBI KBagpaTa CyMMBI U KBaJpara pasHOCTH.

5. OcCymecTBIATh Pa3l0K€HHE MHOTOUWIEHOB Ha MHOXHUTENHM C MOMOIIBIO BBIHECEHMs 3a CKOOKHU
00IIero MHOXUTEINSI, TPYIIUPOBKH CllaraeMbIX, MPUMEHEHHS (OPMYJI COKPAIIEHHOTO YMHOXKe-
HUS.

6. [lpumeHsATH MpeoOpa3oBaHUsT MHOTOWICHOB JUIS PEIICHUS PAa3TUYHBIX 33/7ad U3 MaTeMAaTHKH,
CMEXHBIX IPEJAMETOB, U3 PEaTbHON MPAKTUKH.

7. Wcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMH MOKa3aTeNsIMH A MpeoOpa3oBaHUs BbI-
pPaKECHUN.

VYpaBHEHUS U HEPABEHCTBA

1. Pemarh nuHEHHbIE ypaBHEHUS C OJIHOM MEepEeMEHHOM, MpUMEHss IpaBuja mepexoja OT UCXOJI-
HOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTh, SIBISETCS JU YHCIIO KOPHEM YpaBHEHUSI.

2. IlpumeHsTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEHHBIX YPaBHEHUH U UX CHUCTEM.

3. T[omOupaTe mpuMephl Map Yuces, SBISIOMNUXCSA PEIICHUEM JTHHEHHOTO ypaBHEHUS C IBYMS Iie-
PEMEHHBIMHU.

4. CTpOUTh B KOOPIWHATHOM IMIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JIBYMS IEPEMECHHBIMU,
MOJIb3YSCh IPaQUKOM, IPUBOAUTH TPUMEPHI PEIICHUs] YPABHEHHUS.

5. PemaTh cucTembl IBYX JUHEWHBIX YpaBHEHUH C JByMs IEpPEeMEHHBIMH, B TOM uucie rpaduye-
CKH.

6. CocTaBisATh M pellaTh JIMHEHHOE YpaBHEHHE HIJIM CHUCTEMY JIMHEHHBIX YpaBHEHUHN IO YCIOBHIO

o

%



3ala4r, UHTCPHIPETUPOBATE B COOTBCTCTBUU C KOHTCKCTOM 3aJa4n HOHy‘IeHHBII;’I pe3yiibTaT.

Koopnunatse! u rpaduku. OyHKIIUHA

1. M300paxxaTb Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpJMHATAM,
Jy4Hd, OTPE3KH, HHTEPBaJIbl; 3alIUChIBATh YMCIOBbIE IPOMEXYTKH Ha aJIreé0OpandyeckoM si3bIKE.

2. OrMmeyaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOPJAMHATAaM; CTPOUTH Ipaduxu
nuHEHHBIX QyHKIUE. CTpouTh rpaduk yHkuu y = IxI.

3. OmnuceiBaTh ¢ NOMOIIBI0 (PYHKIIMI H3BECTHBIE 3aBHCUMOCTH MEXIY BEJIMYMHAMH: CKOPOCTb,
BpeMsl, PaCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb; MPOU3BOAUTENIBHOCTD, BpeMs, 00beM pabdo-
THI.

4. HaxoauTh 3HaueHHEe PYHKIUU IO 3HAYCHUIO €¢ apryMeHTa.

5. Ilonumarp rpaduyeckuii cnocod mpeacTaBiIeHUs U aHaNu3a MHPOPMALMK; U3BJIEKAaTh U UHTEP-
IpPEeTUPOBATh HH(POPMALUIO U3 TPAa(PUKOB PeaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

8 Kiacc
Yucna 1 BIYUCIECHUS

1. Hcnonb30BaTh HavyaJlbHbIE MPEJICTABICHHUS O MHOXKECTBE NEHCTBUTEIBHBIX YMCEN JJIs CpaBHE-
HUS, OKPYTJICHUS U BBIYMCICHUMN; N300pakaTh JCHCTBUTEIbHbBIC YNCIa TOYKAMHM HAa KOOpPJMHAT-
HOW IPSIMOU.

2. IlpumeHsATh NOHATHE apU(PMETUUECKOT0 KBAJAPATHOTO KOPHS; HAXOAUTh KBaJpaTHblEe KOPHH, UC-
MOJIB3YS TPU HEOOXOJAMMOCTH KaJbKYJSATOP; BBIMOJIHATH MPeoOpa3oBaHUs BBHIPAKECHHH, COAEp-
KalUX KBaJpaTHble KOPHU, UCIIOJIb3YS CBOMCTBA KOPHEH.

3. Hcnonw3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO ASCATUYHBIX ApOOEH M CTeneHen
gucna 10. AnreOpanyeckue BeIpaKCHUS

4. TIpuMEHSTH MOHATHE CTEIICHH C LEJBIM MOKa3aTeJIeM, BBITIOIHATh TPeoOpa30BaHUs BEIPAKCHHM,
CoJIep KalllUX CTENEHHU C LIEeJIbIM IIOKa3aTelIeM.

5. BBIMONHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PAMOHAIHHBIX BBHIPAKCHHH HAa OCHOBE IPABHII
JeHCTBUN HAJl MHOTOYIEHAMU U alreOpandeckuMH ApoOsmMHu.

6. PackmanpiBaTh KBaIpaTHBIM TPEXWICH HA MHOKUTEIH.

7. IlpumeHnsatrs npeoOpa3oBaHMs BBIPAXKEHMM ISl PEIIeHHs] Pas3IMUHbIX 3aJady U3 MaTEeMaTHKH,

CMCKHBIX MPECIMETOB, U3 peaHBHOﬁ IMPpaKTHUKH.

ypaBHeHI/IH U HCPABCHCTBA

1. Pemars nuHelHble, KBaApaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YpaBHEHHUS, CBOJISAILIMECS K HUM,
CUCTEMBI JIByX YPaBHEHUMU C IBYyMS NIEPEMEHHBIMU.

2. IIpoBoauTh mpocTedlIne UCCIEIOBAHUSA YPABHEHHUM M CHUCTEM ypaBHEHMH, B TOM YHCIIE C NpPH-
MEHEHHEM rpaduyecKuX MpeAcTaBiIeHU (yCcTaHaBIMBaTh, UMEET JIM YpaBHEHHME WU CHUCTEMa
ypaBHEHUH pelIeHUs], €CJIU UMEET, TO CKOJBKO, U Mp.).

3. IlepexoauTh OT clloBeCHOH (OPMYJIHPOBKH 3a1auu K e¢ anredpanyeckoil MoJenu ¢ IMO0MOIIbIO
COCTAaBJICHUS] YpaBHEHHUS WJIM CUCTEMbl YpaBHEHMU, HHTEPIPETUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 3aJ]a4y MOJy4YEHHBIN PE3ybTar.

4. IlpuMeHSTh CBONCTBA YMCIIOBBIX HEPABEHCTB JJISI CPAaBHEHUsI, OLIEHKHU; pellaTh JMHEHHbIE Hepa-
BEHCTBA C OJHOW MEpEeMEHHON M MX CHUCTEMBI; 1aBaTh I'paUUECKyI0 MILTIOCTPALMI0 MHOKECTBA
pelieHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKLIUHU

1. IloHuMaTh U UCIOIB30BaTh GYHKIIMOHATIbHbBIE MOHIATUS U A3bIK (TEPMHUHBI, CHMBOJIMUECKHE 000-
3HAYEHMs); ONpeNeNsaTh 3HaueHHe (YHKUMUHU IO 3HAYEHUIO apTyMEHTa; ONpelessaTh CBOMCTBa
byaknuu mo e€ rpaduky.

2. CrpouTh rpaduku dneMeHTapHbIX GyHknuit Buaa y =k/x, y =x2, y=x3, y=x , y = IxI; onucsI-
BaTh CBOMCTBA YMCIOBOW (DYHKIIMH IO €€ TpaduKy.

9 knacc
Yucna v BBIYUCICHUS

1. CpaBHHUBATh U YNOPSI0YMBATH PALlMOHAIBHBIE U UPPALIMOHATIBHbIE YUCIIA.

2. BrimonHATh apudmeTHUecKUe NEMCTBUS C pallMOHAIBHBIMHU YHCJIAaMHU, COYETasi YCTHhIE U MUCH-
MEHHBIE IPUEMBI, BBIIIOJIHATH BBIYMCIEHUS C UPPAlMOHAIBHBIMU YU CIAMH.

3. HaxonuTtp 3Ha4eHHUs CTENEHEHN C LENBIMHM ITOKA3aTESIMU U KOPHEW; BBIUMCIATH 3HAYEHUS YHC-
JIOBBIX BBIPaKEHUM.

4. OKpyIJsaTh ACHCTBUTEIbHBIE YHMCIA, BBIMNOJHATH MPUKHUAKY pe3yJbTaTa BBIUUCIECHUMN, OLIEHKY



YUCJIOBBIX BBIPAKCHUN.

YpaBHEHUA U HEPABEHCTBA

1. Pemarp nuHEHbIE M KBaJpaTHbIE YpaBHEHUs, YpPaBHEHMS, CBOASALIMECS K HHUM, NPOCTEHIINE
IpOOHO-pallMOHAIbHbIE YPAaBHEHMUS.

2. Pemarp cucTeMsl IByX JMHEHWHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU U CUCTEMBI IBYX ypaBHE-
HHH, B KOTOPBIX OJJHO YPABHEHHE HE SIBISACTCS JTUHEUHBIM.

3. Pemarp TeKCTOBBIE 3a7aydl anreOpanvdecKuM CIOCOOOM C MOMOIIBIO COCTABICHHS ypaBHEHUS
UJIM CUCTEMBI IByX YPABHEHHU C ABYMs IIEPEMEHHBIMH.

4. IlpoBOAWTH MPOCTEHUIINE HUCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIE C IIPHU-
MEHEHHEM rpapuyecKuX IpeacTaBiIeHUN (yCTaHABIMBaTh, UMEET JIM YpaBHEHHME WUJIU CHUCTEMa
YpaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

5. PemaTp cucTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOINE KBAPATHOE HE-
PaBEHCTBO; M300pa)kaTh PEIICHHE CHUCTEMBbl HEPABEHCTB HA YMCIOBOW NMPAMOM, 3alHCHIBATh pe-
LIEHUE C IIOMOIIBI CHMBOJIOB.

6. Mcnonp30BaTh HEPABEHCTBA IIPU PELICHUHN PA3JIMYHBIX 3a/1a4.

DyHKIUH

1. Pacmo3naBaTh (pyHKIIMM M3y4deHHBIX BUIOB. [loKa3piBaTh CXE€MaTHYECKH PACIIOIOKEHHE Ha KO-
OpIMHATHOH MIOCKOCTH rpadukoB GyHknmii Buaa: y =kx, y=kx +b, y=k/x, y=ax? + bx +
C,y=x?,y=x,y=Ixl B 3aBHCHMOCTH OT 3Ha4eHHH KO>(PUINEHTOB; ONUCHIBATL CBOWCTBA
GyHKIUA.

2. CrtpouTth 1 M300paXkaTh CXeMaTHUECKH I'paQUKHU KBaAPATUIHBIX (PYHKIUH, ONUCHIBATh CBOWCTBA
KBaJAPaTUUYHBIX PYHKIUI IO UX rpadukam.

3. Pacmo3naBare kBaapaTuuHyro (QyHKIUIO 10 (GopMmyse, MPUBOAUTH NMPUMEPHI KBaJAPATUYHBIX

GyHKIUN U3 peadbHON KU3HU, PUBHKH, TEOMETPUH.

ApupmMernueckasi U TeOMETpUUYECKasi IPOTPECCUU

1.

3.
4.

Pacno3naBath apudmMeTHUECKYyI0 U T€OMETPUUYECKYI0 IMPOrpecCUu MpHU pa3HbIX crocobax 3aaa-
HHSL.

BbINOJIHATE BBIYMCIIEHUS C UCHOJIB30BaHUEM (OPMYJ N-ro 4wieHa apu(pMeTHUYecKol U reomer-
PHAYECKON IPOTPECCHM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4jieHbl MOCIEJ0BATEIbHOCTH TOUKAMHU Ha KOOPJIUHATHON MIOCKOCTH.

Pematp 3amaun, CBs3aHHBIE C YMCIOBBIMH ITOCIEI0BATEIBHOCTSIMH, B TOM YHCJIE 3a/Ja4d U3 pe-
aJbHOM JKM3HU (C UCIOJIb30BAaHUEM KaJIbKYJISATOpA, HU(POBBIX TEXHOIOTUH).

OcBoenne yueOHOro kypca «['eoMmeTpusi» Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus JOKHO obec-
MeYMBaTh JOCTHIKEHHE CIEAYIONIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTATOB:
7 xy1acc

1.

w

Pacno3naBaTh HM3yueHHbIE T€OMETpUUYECKHE (UTYPBI, ONpPEAENiaTh UX B3aWMMHOE PacloJio-
XKeHue, n300paxkatb reomerpuueckue QUrypsbl; BBHINOJIHATh YEPTEXKU MO YCIOBUIO 3ajayu. M3-
MEpATh JUHEHHBIE U YIJIOBblE BEIUYMHBI. Pemarh 3a1auu Ha BBIYMCICHUE JJIMH OTPE3KOB U Be-
JINYMH YTJIOB.

Henatb rpyOyr0 OIEHKY JUHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM KHM3HH,
pa3sMepoB MPUPOAHBIX 00BEKTOB. Paznuuarh pazMepbl ’TUX 00BEKTOB MO MOPSIAKY BEIUUUHBI.

CTpouth 4epTeXH K T€OMETPUUECKUM 3aJa4aM.

[Tonp30BaTbCs NMpHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOJIB30BAaTh NPU3HAKU U CBOU
CTBa paBHOOEJAPEHHBIX TPEYrOJbHUKOB IPH PELICHUH 3a/1a4.

[IpoBOAUTE JIOTHYECKHUE PACCYKAECHUS C UCIIOIBb30BAHUEM F€OMETPUUECKUX TEOPEM.

ITonp30BaThCs NMpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJHU-
aHbl, IPOBEIEHHON K THIIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUYECKUX
3aJad.

OmnpenensaTs NapajelbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH ce-
kymasd. OnpenensaTs nNapawulelbHOCTh NPSIMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJI-
HOW IPSAMOM 0 TOYEK APYTrOd MPSIMOU.

PemaTe 3a1aun Ha kieTyatoi Gymare.

[IpoBOIUTDH BBIUMCIECHUS U HAXOJIUTh YHCIOBbIE M OYKBEHHbIE 3HAUEHUS YIJIOB B T€OMETPHU-
YEeCKMX 3a/Ja4ax C MCIOJb30BAHUEM CYMMBI YTJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHHUKOB,
CBOICTB yrjoB, 00pa30BaHHBIX NPU MEPECEUCHUU ABYX MapalljeNbHBIX HPSIMBIX CeKylueu. Pe-



IIaTh NPAKTHUYCCKUC 3aJa4Y1 HAa HAXOXKIACHUC YIJIOB.

10. Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUYEK. YMETh ONpeAessiTh OUCCEKTpUCY yrIia
U CEpPEIMHHBIN MEPIEHIUKYISAP K OT- PE3KY KaK FT€OMETPUUYECKHUE MECTa TOYEK.

11. @opMyaupOBaTh ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TH CBOKWCTBA IPHU PEIIEHUU 3a/a4.

12. Bnagers nmoHsTHEM ONMCAHHOW OKOJO TPEYrOJbHHKA OKPYXHOCTH, YMETh HaXOJUTh €€
uentp. [loap3oBaThest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IEPECEKaloTCs B
OJIHOM TOYKE, U O TOM, UYTO CEpPEAUWHHBIE MEPIEHANKYIAPl K CTOPOHAM TPEYroJibHUKA Mepece-
KarTCs B OJJHOM TOUKE.

13. Bnagers nmoHsitueM KacaTelbHOM K OKPYKHOCTH, IOJb30BATHCS TEOPEMOM O NMEPIEHIUKY-
JAPHOCTHU KacaTeJIbHON U paauyca, IPOBEIEHHOIO K TOYKE KACAHMUS.

14. [Tonp30BaThCs MPOCTEHIIUMU F'€OMETPUUYECKUMU HEPABEHCTBAMM, IOHMMATh UX MpPAKTHYE-
CKHM CMBICI.

15. [IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE IOCTPOEHHUS C MOMOIIBIO UPKYJIS U JIMHEUKH.

8 knacc

1. Pacnio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJbHUKOB, HMX 3JEMEHTHI, IOJb30BATHCI HX
CBOMCTBaMH IPHU PELICHUU F€OMETPUUYECKHUX 3a]1a4.

2. [IpuMeHsTH CBOMCTBAa TOUKU MEPECEUCHHs MeIuaH TPEyrojbHHKa (LEHTpa Macc) B pelie-
HHH 3a7a4.

3. Bnagers nonaTueM cpeiHel JIMHUU TPEYroJdbHUKA W TpalneluuH, IPUMEHSATh UX CBOMCTBA
MpU peuIeHUuU reomerpuyeckux 3agad. [lonbs3oBaTbcs Teopemoit daneca u TeopemMor 0 IpoIop-
LHMOHAJBHBIX OTPE3Kax, IPUMEHATh UX JJIs pELICHUs NPAKTUUECKHUX 3a/1ay.

4. [IpumeHsTh NpU3HAKU MO00US TPEYTOJIbHUKOB B PEIICHUU F€OMETPUYECKUX 3a/1a4.

5. [Tonws3oBaTbes TeopeMoit [Tudaropa nias penieHuss reoOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
CtpouTh MaTEMAaTHYECKYIO MOJENb B IPAKTUUECKUX 3a7]a4aX, CAMOCTOSATENIHHO JI€JIaTh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOLINE JJIMHBI.

6. Bnagers noHATHUAMU CHHYCAa, KOCUHYCAa M TaHI'€HCA OCTPOro yrila IpsAMOYTOJBHOIO Tpe-
yroJibHUKa. [101630BaThCS ITUMU MOHATUSAMU ISl PELICHUS TPAKTUUECKUX 3a]ad.

7. Boluncnars (pa3auyHbIMU CIIOCO0AMM) IMJIOHIA[b TPEYTOJbHHKA M IUIOHIAAM MHOIOYTOJIb-
HBIX Guryp (MONB3YsICh, TNI€ HEOOXOIUMO, KaIbKYIATOPOM). [I[pUMEHSATh OTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3a]a4ax.

8. Bnagers NOHATHUSIMU BOMCAHHOTO U IIEHTPAJIBHOTO Yyrila, UCIO0JIb30BAaTh TEOPEMBI O BIIUCAH-
HBIX yTJIaX, yrjax MeXay XopAaMu (CEeKYIIUMHU) U yIiie MEXIy KacaTeJbHOU U XOpAoH mpu pe-
IIEHUU F€OMETPUYECKUX 3a/1au.

9. Brnagers nmoHsiTHEM OMMCAHHOTO YETHIPEXYTrOJIbHUKA, IPUMEHSITH CBOMCTBA OMMCAHHOTO Ye-
TBHIPEXYTOJIbHUKA NIPU PEIICHUH 3a7a4.

10. [IpumeHsTh MoJIydeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MAaTEMAaTHUYECKUE MOJIETU s
3a/1a4 peajbHON )KU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS C MPUMEHEHHEM MOI00uUs
U TPUTOHOMETPUH (TOJIB3YSICh, IJI€ HEOOXOANMO, KAJIbKYISITOPOM).

9 knacc

1. 3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YTIIOB, HAXOJUThH C UX MOMOIIBIO Pa3IMIHBIE
3JIEMEHTHl MNPSMOYTOJbHOTO TPEYroJbHHUKA («pELICeHUE NPSAMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxonuTe (¢ TOMOIIBIO KaTbKYISATOPA) NJIUHBI U YIJIBI UISI HE TAOTUYHBIX 3HAUYCHUN.

2. [Tonp3oBaTbes (opMynaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUIS. HAXO0KJAEHHUSI COOTHOIIEHUN MEXY TPUTOHOMETPUUECKUMHU BETUYHMHAMM.

3. Hcnonbs30BaTh TEOPEMBl CUHYCOB MU KOCHUHYCOB JIJIsI HaXOXJIEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYTOIbHUKOBY), TPUMEHATH UX MPHU PEIICHUN T€OMETPUUECKHUX 3a-
nay.

4, Brnagers monsTusmMu npeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX
¢uryp. [Tonp30BaThCs cBOMCTBAMU OA00US MPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JJIHHBI U
HaXOJHTh YIJIbl y TOA00HBIX Quryp. [IpuMeHsTh CBOWCTBA MOJ00US B MPAKTUUECKUX 3a/Javax.
YMeTh IPUBOJIUTH TPUMEPHI TOJAOOHBIX (UTYDP B OKPYXKAIOIIEM MUpE.

5. ITonp30BaTbCs TEOpEMaMU O NMPOU3BEAECHUU OTPE3KOB XOPJI, O IPOU3BEACHUU OTPE3KOB Ce-
KYyIINX, O KBaJpaTe KacaTeJIbHOMU.

6. [Tonbp30BaTbCst BEKTOpPaMH, MOHUMATh UX T'€OMETPUUYECKUM M (PU3MUECKUH CMBICH, pUMe-



10.

HATHb UX B PEUICHUU T'€OMETPUUYECKUX U PU3NUYECKHUX 3a1ad. [[pUMeHATh CKaJsipHOE MPOU3BEIe-
HHE BEKTOPOB I HAXOKJICHUS JUIMH U YIJIOB.

ITonp30BaTbCS METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATH €TI0 B PELICHUU I'€OMETpPU-
YECKUX U IPAaKTUYECKHUX 3a]a4.

Bnagers NOHATHUAMU NPAaBHIBHOIO MHOTOYIOJIBHMKA, IJIMHBI OKPYXXHOCTH, [JIMHBI JYTH
OKPY>KHOCTH M PaJMaHHON MEpHI yIJla, yMETh BBIYMCIATH IUIOWIALb Kpyra U ero yacreil. Ilpu-
MEHSATH ITOJYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7adax.

Haxonuth ocu (MM LEHTPBl) CUMMETPUHU (QUTYp, IPUMEHSTh JBH)KEHMS IJIOCKOCTH B MPO-
CTEUIINX Clydasx.

IIpuMeHATh MOJy4YCHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJCIH U
3a/1a4 peajbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIIME BBIUYMCICHUS C IPUMEHEHUEM 01001
U TPUTOHOMETPUYECKUX QYHKLUHH (10Ib3YACH, I1Ie HEOOXO0AUMO, KaIbKYJISATOPOM)

[IpenmerHsbie pe3yabTaThl OCBOCHHS Kypca «BeposiTHOCTh M CTaTUCTUKa» B 7—9 Kilaccax XapaxkTepHu-
3YIOTCS CIENYIOUIUMH YMECHUSIMU.
7 xJacc

1.

YuraTte MHPOPMALIMIO, IPEJCTABICHHYIO B Ta0lMIaX, Ha AMarpaMMax; IpeACTaBIATh JaHHbIE B
BHUJIe TAOJIMI, CTPOUTH AUArPaMMBbI (CTOJOMKOBBIE (CTONOYATHIE) W KPYroOBBIE) MO MacCHBaM
3HAYCHUU.

2. OnucelBaThb U MHTEPIPETUPOBATH peajbHbIC UYMCIOBBIE JAaHHbIE, NPEICTaBICHHbIE B Tabiulax,
Ha uarpaMmmax, rpadukax.

3. Hcmonp3oBarh 1Uisi OMUCAHUS TAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKH: cpeaHee apudmMernde-
CKOe, MeJiaHa, HanOoJblllee 1 HaMMEHbIIIee 3HaYeHHUsI, pa3Max.

4. VMeTh mpeAcTaBICHUE O CIyYailHOW M3MEHUYMBOCTH Ha NMpUMepax IeH, PU3MuecKuX BETUYHH,
AHTPOIOMETPUUECKUX JAHHBIX; UMETh MPEACTABIECHUE O CTATUCTUYECKON YCTOMUUBOCTH.

8 knacc

1. UM3BnekaTh W mpeoOpa3oBbIBaTh MH(GOpPMALHIO, MPEACTABICHHYIO B BHUJE TaOIUI, JUarpamm,
rpaduKoB; MPEICTABIATH JaHHBIC B BHJIE TaOIUI, JUarpaMm, rpauKoB.

2. OnuceiBaTh AaHHbIE C MOMOUIIBIO CTATUCTHUYECKUX ITOKAa3aTeNe: CpeJTHUX 3HAYEHUN U Mep pac-
cenBaHus (pa3Max, JUCIEPCHS U CTAaHAAPTHOE OTKIOHEHHUE).

3. HaxoauTp 4acTOTHI YHCIOBBIX 3HAYEHUN M YACTOTHI COOBITHUI, B TOM YHUCJE MO pe3yibTaTaM H3-
MEpEeHUM U HAOJIIOICHUH.

4. HaxoauTh BEpOSTHOCTH CIy4alHBIX COOBITHUH B OMBITAaX, 3HAasl BEPOATHOCTU 3JIEMEHTAPHBIX CO-
OBITHI1, B TOM YHCIIE€ B OTIBITaX C PaBHO BO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

5. Hcnonw3oBarh rpaduyeckre MOJEIH: AEPEeBO CIy4yaHOro SKCHEPUMEHTa, JuarpaMmsl Diliepa,
qyucaoBas npsimas.

6. OnepupoBaTh NOHATUAMU: MHOXKECTBO, IOJMHOKECTBO; BBIMOJIHATH ONEPALMN HaJl MHOXECTBA-
MHU: 00bEeMHEHNE, IepeceueHNe, JONOJIHEHNE; NePEeUUCIATh FIEMEHThl MHOXKECTB; TPUMEHSITh
CBOICTBA MHOECTB.

7. HWcnonb3oBaTh Ipauyeckoe MpeACTaBICHUE MHOXKECTB U CBA3EH MEXIy HUMHU JJIsI ONUCAHUs
MIPOLIECCOB U SIBICHUM, B TOM YHCIIE MIPU PEIICHUH 3aJ1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U Kyp-
COB.

9 xnacc

1. HM3BnekaTh W mpeoOpa3oBbIBaTh MH(POpPMAIHIO, MPEACTABICHHYIO B Pa3IUYHBIX HCTOYHUKAX B
BHjIe TabnuIl, Auarpamm, rpaduKoB; IPEACTABISATh JaHHBIE B BUIE TaOIuUIl, quarpaMm, rpadu-
KOB.

2. Pematp 3a7auM opraHM30BaHHBIM MepeOOPOM BapHAHTOB, a TaKXe C MCIOJIb30BaHUEM KOMOM-
HaTOPHBIX MPaBUI U METOJIOB.

3. Hcnonb3oBaTh OnucaTelIbHbIE XapPAKTEPUCTUKU JJI1 MAaCCUBOB YHCIOBBIX JAaHHBIX, B TOM YHCIIE
CpeJHue 3HAYEHUS U MEphI pacCeuBaHUs.

4. HaxoauTh 4acTOTHI 3HAUYEHUN U YACTOTHI COOBITHS, B TOM YHCIIE MOJB3YsICh pe3yJbTaTaMH MpPo-
BEJACHHBIX H3MEPEHHUI U HAOIIOICHUH.

5. Haxoautb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3Y4YEHHBIX ONBITaX, B TOM YMCII€ B ONBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITHSIMHU, B CEPHUSIX HCHBITAHHMI J0 MEpBOro ycrexa, B
cepusxX ucnslTaHuii bepHymm.

6. lMers npencTaBieHUE O CIIy4alHOW BEJIMYMHE U O PACIpPENEIICHUN BEPOSITHOCTEN.



7. WMerp mpeacTaBieHUE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIY-
4JailHOM M3MEHUYNBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCEJl B IPUPOJIE U OOIIECTBE.

3. Temarnyeckoe ILIAHHPOBAHHUE C YKA3AHHEM KOJIHYECTBA AKAJEeMHUYECKHX YACOB,
OTBOJAUMBIX Ha OCBOEHHE KAKI0ii TeMbl Y4e0OHOI0 NpeaAMeTa, Y4eOHOro Kypca (B

TOM YHCJIe BHEYPOUHOM 1esITeJIbHOCTH), Y4eOHOT0 MO/1YJIsl, i BO3MOKHOCTH
HMCII0JIL30BaHMSI 110 3TOM TeMe 3J1eKTPOHHbIX (HU(PPOBBIX) 00pa3oBaTeJIbHbIX

PeCcypCoB, SABJSIIOMINXCH Y4eOHO-MeTOAMYECKUMH MAaTepPUAJIaMH, HCI0JIb3yeMbIMH

JJIs1 00y4YeHHs U BOCTIMTAHUS Pa3JIMYHBIX TPy MOJIb30BaTeJIeH,
NpeACTABJIEHHBIMHU B 3JIEKTPOHHOM (LU(POBOM) BH/I€e U PeaTH3YIOIUMH
auaaxkTudeckue Bo3moxxknoctu UKT, cogepxanne KOTOPbIX COOTBETCTBYET
3aKOHOAATeJIbCTBY 00 00pa30oBaHUM

CormacHo ImporpamMme, Ha U3y4CHHUE MAaTEMAaTUKHU HA YPOBHE OCHOBHOI'O O6IJ.[CFO O6pa30BaHI/I${

orBoautcs 952 yaca.

B coorBercTBHE ¢ yueOHBIM mmanoM MBOYVY Ilkomner Ne 73 n3ydyeHne MaTeMaTHKUA Ha YPOBHE
OCHOBHOTO o0miero o6pazoBanus (ypoBeHb CpelHEro olmiero obpaszoBaHusi — 0a30BBIH ypo-
BCHB/YIITyOJICHHBI YPOBEHB)  TMpeaycMoTpeHo B oObeme 1156 wacoB. Yacel pacmpeneneHb

CIEIYIOMUM 00pa3oM

Kiacc KomnnuecTBo 4acoB B HELEIIO KonnuecTBo 4acoB B roj
5 Kiacc 5 gacos 170 gacos
6 x1acc 5+2 4yacoB 238 gaca
7 x1acc 6+1 ugacoB 238 yacoB
8 KJacc 6+1 uacoB 238 gyacoB
9 knacc 6+1 dacoB 238 gaca
Bcero 1122
Skmacc
Nudopmanus 00
AIEKTPOHHBIX
yuebHo-
K3C ®opMbI peanuzanuu
Ne Hazpanue Bceero METOAUYECKUX .
KOJI DJIEMEHTa Moyiist «I1IKoIbHBIN
TEMBI pa3aenoB/TemM 4acoB Marepuanax, KOTopble
COJIepKaHUS YPOK»
MOKHO MCIIOJB30BaTh
npu W3y4YEHUU
KaKJI0U TEMBI
becenpl, urpa
JKCTICPUMEHT,
Harypainbnsie 111-1.17 &
N L=l KBECTBI, MPOOJIEMHBIE
1 upcna. JlefcTBus ¢ 43 AKmacce, Yau.py, - 1P
CHUTYAaILlUA
HaTypaJbHBIMH 1,3.5,1.3.6. POLIL Mrdoypox.py s ’
BUKTOPUHBI,
YHUCIaMHU
npoOJIeMHbIe
CUTyaIuu JUTS




00CyXIeHUSI.

Harmsannas
reomerpus. JIuHum

Ha IIJIOCKOCTHU

12

7.5.1-75.3

SAKnacc, VYuu.py,
PO, Uudoypok.py

becensr, urpa
9KCIIEPUMEHT,
KBECTBI, MPOOJIEMHBIC
CUTYAaIlUH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYaIluu JUISt
00CyXICHUSI.

OOBIKHOBEHHBIE

npobu

48

1.2.1-1.2.6,
1.3.6

SKnace, Yuu.py,
PO, Uadoypok.py

becenpi, urpa
HKCIIEPUMEHT,
KBECTHI, MPOOJIEMHBIE
CHUTYaIHH,
BUKTOPHUHBI,
npoOJieMHbIE
CUTYaluu TUIst
00CyXICHUSI.

HecsTuunnlie

npobu

38

1.2.4-1.2.6,
1.3.6,1.5.4,
1.5.7.

SKnace, Yuu.py,
PO, Uudoypok.py

becenpi, urpa
9KCIEPUMEHT,
KBECTbI, IIPOOJIEMHbIE
CHUTYaIHH,
BUKTOPHUHBI,
npo0OJieMHbIE
CUTYaIuu TUIst
00CyXIeHUSI.

Harnaguas
reoOMETpHUS.

MHOroyroiasHuKH.

10

7.3.2,75.4

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIC
CHUTYaIH,
BUKTOPHHBI,
npoOJIeMHbIe
CUTYyalluH TSt
o0CyXIeHUS.

Harnsanas
reomerpus. Tena n

burypsr B
MIPOCTPAHCTBE

754

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIC
CHUTYaIHH,
BUKTOPHHBI,
npoOJIeMHbIe
CUTYyaluH TSt
o0CyXIeHHUS.




IToBTOpeHue u
00061eHne

10

SAKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCIIEPUMEHT,
KBECTHI, POOJIEMHBIE
CHUTYaIH,
BUKTOPHHBI,
npoOJIeMHbIe
CUTYAIUH IS
o0CyKIeHHUS.

Bcero

170

6 xiacc (ue menee 170 4.)

Wudopmanus 00
AIIEKTPOHHBIX
yueOHo-
K3C ®opMbI peanuzauu
Ne Hazpanmne Bceero METOIMYSCKIX N
KOJI 2JIEMEHTa moyns «lIIkonbHbIN
TEMBI pa3znenoB/TeMm 4acoB MaTepuanax, KOTopble
coJiepKaHus YPOK»
MOKHO HCIOJIb30BaTh
npu W3yYCHUH
KaKJIOM TEMBI
becenpl, urpa
9KCIEPUMEHT,
KBECTbI, TPOOJIEMHbIE
- AKnacce, Yun.py CUTyalluu
1 HaTypaJILHbIe quc 30 1.1.1_1.1.1.7 > > 4
na POUI, Uadoypox.py BUKTOPHHBI,
po0JIeMHbIE
CUTYaIlU! IS
00CyXIeHHS.
becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
Harusanas reo- SKnacc, Yuu.py, CUTYAIIUH,
2 MeTpHi. [pambie ! ril POIII, Uudoypok BUKTOPHHBI
Ha MJIOCKOCTH ’ YPOX-pY p ’
poOIeMHbIe
CUTYallUu JJIs
o0CYyKIeHUSI.
becensl, urpa
9KCHEPUMEHT,
AKnacc, Yuu.py, KBECTBI, POOJIEMHBIE
3 Jpobu 32 1.2.2.

POIII, Uudoypok.py

CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIE




CUTyalluu IJid
o0CYyKIeHUSI.

Harngannas reo-
Mmetpust. CumMmer-
pus

7.6.1.

AKnacc, Yuu.py,
POI, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIlHH,
BUKTOPHHBI,
poOJIeMHbIE
CUTYAINH JIJIsI
00CYXICHHS.

Beipaxkenus ¢ Oyk-
BaMH

3.1.1.

SKnace, Yuu.py,
POIII, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.

Harnsannas reo-
Metpusi. Purypsel
HA IUIOCKOCTH

14

7.3.1.-7.3.2.

SAKnacc, Yuu.py,
POUI, Uudoypox.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, IPOOJIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYaIlU! IS
00CyXIeHHS.

IlonoxutenbHbIE U
OTpULATCIIbHBIC
qucjia

40

1.3.1-.1.3.4.

AKnacc, Yuu.py,
POIII, Uudoypok.py

becenpl, urpa
9KCIEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CHUTYaIIH,
BUKTOPHHBI,
poOIeMHbIe
CHUTYAaIUH IS
o0CyKIeHUSI.

[IpencraBnenue
JAHHBIX

8.2.

AKnacc, Yuu.py,
POIII, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTHI, POOJIEMHBIE
CHUTYallUH,
BUKTOPUHBHI,
poOIeMHbIe
CUTYallUU JJIs
o0CYyKIeHUS.

Harnsananas reo-
MeTpusi. Durypsel B

IIPOCTPAHCTBE

AKnacc, Yuu.py,
POIII, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,

KBECTBI, TPOOJIEMHBIE




CHUTYaIUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYalluu JJIs
o0CYyKIeHUSI.

becenpl, urpa

9KCHEPUMEHT,
KBECTBI, IPOOJIEMHBIE
TosTopenne, SKnacc, Yuu.py, CUTYAaIIUH,
10 00o01eHue, CH- 20
POI, Uudoypok.py BUKTOPHUHBI,
cTeMaTH3alysl
poOJIeMHBIE
CUTYyalluu AJIs
00CYXICHHS.
7 knacc ( He meHee 170 4.)
Nudopmanus 00
AIIEKTPOHHBIX
yueOHo-
K3C ®opMbI peanuzauu
Ne Hazpanmne Bceero METOIMYISCKIX N
KOJ1 2JIEMEHTa mMoyns «lIIkonpHbIN
TEMBI pasznenoB/TeMm 9acoB MarepHaiax, KOTopble
coJiepKaHus YPOK»
MOYKHO HCIIOJIB30BaTh
npu W3yYCHUH
KaKJIOM TEMBI
becensl, urpa
9KCHEPUMEHT,
Ypicra ¥ BLIYHCITE- KBECTHI, MPOOJIEMHBIE
1 HUs. ParoHab- o5 1.3.4,3.1.1- SKnacc, Vuu.py, CUTYalIHH,
HbIE YHClia 3.1.2 POII, Uudoypok.py BUKTOPHHBI,
poOIeMHbIe
CUTYalluu JJIs
o0CYyKIeHUSI.
becensl, urpa
9KCHEPUMEHT,
KBECTHI, POOJIEMHBIE
Anrebparreckue SAKnacc, VYuu.py, CUTYyallUH,
2 BBIPKECHHS 27 2.3.1,2.3.3.
POIIL, Uudoypok.py BUKTOPUHBI,
npoOIeMHbIe
CUTYallUU JJIs
o0CYyKIeHUSI.
becenpl, urpa
- IKCIEPUMEHT
YpaBHEHUS U HE SIKnace, Vuipy, )
3 paBeHCTBa 20 3.1.1-31.2 KBECTBI, MPOOJIEMHBIE

POII, Uudoypok.py

CUTYyalluH,

BUKTOPHUHEIL,




poOJIeMHbIe
CUTYallUu JJIs

o0CYyKIeHUSI.

Koopannatse! u
rpaduku. OyHK-
107071

24

5.1.1-5.15.

SKiracc,
PO, Uudoypok.py

VYuu.py,

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIIHH,

BUKTOPHUHBI,
poOJIeMHBIE
CUTYAINH JIJIsI
00CYXICHHS.

[ToBTOpEHUE U
00o0mieHne 6

SKnace, Yuu.py,
PO, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,

BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.

IIpocreiimue reo-
MeTpudeckue hu-
T'ypbl U UX CBOM-
ctBa. 3Mepenue
F€OMETPUUYECKHUX
BEJINYUH

14

2.3.1,2.3.3.

SKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, IPOOJIEMHbIE
CUTYalluH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYalluu AJis

o0CyXIeHHS.

TpeyronsHUKN 12

7.24.

SKnace, VYuu.py,
PO1III, Uudoypok.py

becenpl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CUTYallUH,
BUKTOPUHBI,
poOIeMHbIE
CUTYallUu JJIs

o0CYyKIeHUSI.

[TapamtensHbIe
psIMBIE, CyMMa
YTJIOB TPEYTrOjlb-
HUKa

14

7.2.3-
7.2.4,7.2.6.

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, POOJIEMHBIE
CHUTYallUH,
BUKTOPHUHBI,
npoOIeMHbIe
CUTYallUu JJIst
o0CYyKIeHUSI.

OKpy>XHOCTb U
KpYT.

14

7.4.2-7.4.6.

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa

9KCIIEPUMEHT,




I'eomerpuyeckue

MOCTPOEHUS

KBECTHI, POOJIEMHBIE
CHUTYaIUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYalluu JJIs
o0CYyKIeHUSI.

10

IToBTOpEHME,
000011eHNE 3HA-
HUU

SKiracc,
PO, Uudoypok.py

VYuu.py,

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIlHH,
BUKTOPHHBI,
poOJIeMHbIE
CUTYAINH JIJIsI
o0CyKIeHUSI.

11

IIpencraBnenue
JAHHBIX

8.1-8.2

SKnacc,
PO, Uudoypok.py

VYuu.py,

becensl, urpa
JKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYaIuu JJs
o0CyKIeHUSI.

12

OnucarenpHas
CTATUCTHUKA

8.1-8.3

SAKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
JKCIIEPUMEHT,
KBECTbI, TPOOIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYaIlU! IS
00CyXIeHHS.

13

CrnyuaiiHas u3MeH-
YUBOCTh

8.1-8.3

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIe
CUTYallUu JJIs
o0CYyKIeHUSI.

14

Bgenenue B Teo-
puto rpadoB

8.1-8.3

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCIIEPUMEHT,
KBECTBI, POOJIEMHBIE
CUTYyalluH,
BUKTOPHHBI,

poOIeMHbIE

CUTyalluu IJid




o0CYyKIeHUSI.

BepostHocTh 1

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE

15 4acToTa CIy4daitHo- 4 81-83 SAKnacc, Yuu.py, CUTyaluu,
ro COOBITHS o POII, Uudoypok.py BUKTOPHUHE,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.
becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, IPOOIEMHbIE
O6obmene, KoH- SIKacc, VYuu.py, CHUTYaIIUH,
16 TPOJIb 5 8.1-8.3
PO, Uudoypok.py BUKTOPUHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUS.
8 kimacc ( e menee 170 4.)
Nudopmanus 00
AIEKTPOHHBIX
yueOHo-
K3C ®opMmbl peanuzanuu
Ne HazBanue Bcero METOAUYECKUX .
KOJI DJIEMEHTa Monayns «IIIkonpHBII
TEMBI pa3aenoB/TeM 4acoB MaTepuanax, KOTopbie
COJIepIKaHUS YPOK»
MOKHO HCHOJIb30BaTh
npu W3YYCHHUH
KaKI0U TEMBI
becensl, urpa
9KCIIEPUMEHT,
Unca 1 BhIYKCIIe- KBECTHI, MPOOTIEMHbBIE
1 Hus. KBagparHeie 15 141-146 SKnacc, VYuu.py, CUTYaIUH,
KOpHH T 7| PO, Undoypok.py BUKTOPHHBI,
poOIeMHbIe
CUTYaIluu AJIs
00CYXJIEHHUSL.
becenpl, urpa
JKCIIEPUMEHT,
Hucna u BeIHCIE- KBECTBI, MPOOJIEMHBIE
Hus. CreneHb
Crenens ¢ AKnacc, VYun.py, CUTYyalluH,
2 LIEIBIM ITOKa3are- | /7 1.3.5-1.3.6.
eM PO1II, Uudoypok.py BUKTOPHHBI,
po0OJIeMHbIE

CUTyallun IJisd
00CyXICHHS.




AnrebOpanueckue
BbIpaxkeHusi Kan-
paTHBIN TPEXUJIEH

2.4.1-2.4.3,
3.1.3.

SIKmacc,
PO, Uudoypok.py

VYuu.py,

becenpl, urpa
9KCHEPUMEHT,
KBECTHI, POOJIEMHBIE
CHUTYallUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYaluu JJIs

o0CYyKIeHUSI.

AnrebOpanueckue
BbIpaXKeHUS. AJl-
reOpanyeckas 15
JIpo0b

24.1-2.4.3

SKiracc,
PO, Uudoypok.py

VYuu.py,

becenpl, urpa
9KCIIEPUMEHT,
KBECTBI, IPOOIEMHbIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis

o0CyKIeHUS.

YpaBHeHUs U He-
paseHcTBa. KBan-
paTHbIE ypaBHEHUS

15

3.2.1-3.24

SKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
SKCIIEPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYalIHH,
BUKTOPHUHBI,
poOJIeMHBIE
CUTYyAaLUH 1JIs1

o0CYyKIeHUSI.

YpaBHeHUs U He-
paBeHcTBa. Cucre-
MBI YPaBHEHUM

13

3.1.6-3.1.9.

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, TPOOJIEMHbIE
CUTYalluH,
BUKTOPHUHBI,
po0JIeMHbIE
CUTYalluu AJis

00CyXIeHHS.

VYpaBHeHuUs U He-
paseHcTBa. Hepa-
BEHCTBA

12

3.1.6-3.1.9.

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, TPOOJIEMHBIE
CHUTYallUH,
BUKTOPUHBHI,
poOIeMHbIe
CUTYallUU JJIs
o0CYyKIeHUSI.

Oyukuuu. OCHOB-
HbIE IOHATUA 5

5.1.1-5.1.5.

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
JKCIIEPUMEHT,
KBECTHI, POOJIEMHBIE
CUTYyalluH,

BUKTOPHUHBEI,




poOJIeMHbIe
CUTYAIUH IS
o0CYyKIeHUSI.

Oynkiuu. Yucno-
BbIe ()YHKIIMU 9

5.1.1-5.15.

SKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIIHH,
BUKTOPHUHBI,
poOJIeMHBIE
CUTYAINH JIJIsI
00CYXICHHS.

10

[ToBTOpEHUE U
00o0mieHne 6

SKnace, Yuu.py,
PO, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.

11

YeTbIpexyrojabHu-
K1 12

7.3.1-7.3.3.

SKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, IPOOJIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYaIlU! IS
o0CyXIeHHS.

12

Teopema Paneca u
Teopema o Tpo-
MOPIHUOHATBHBIX
OTpe3Kax, Mmoj100-
HBIE TPEYTOIbHUKHU

15

7.2.9.

SKnace, VYuu.py,
PO1III, Uudoypok.py

becenpl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CHUTYaIIH,
BUKTOPHHBI,
poOIeMHbIe
CUTYaIUH IS
o0CYyKIeHUSI.

13

IImomans. Haxox-
JIeHHWe TIomaien
TPEYTrOJIbHUKOB U
MHOTOYTOJBHBIX | 14
¢uryp. Ilnomamu
Mo100HBIX pUryp

7.5.4-7.5.8.

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, POOJIEMHBIE
CHUTYallUH,
BUKTOPHUHBI,
npoOIeMHbIe
CUTYallUu JJIst
o0CYyKIeHUSI.

14

Teopema Iucaro- 10

pa ¥ Havaia Tpu-

7.2.3.

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa

9KCIIEPUMEHT,




TOHOMETpUU

KBECTHI, POOJIEMHBIE
CHUTYaIUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYalluu JJIs

o0CYyKIeHUSI.

15

VYIibl B OKpYKHO-

ctu. Briucannsie n

OTMCAHHBIC YEThI-
PEXYTrOJIbHUKHU.
Kacarenbnble k

okpyxHocTH. Ka-
CaHUE OKPYXKHO-

cTe

13

7.3.4-7.3.5.

SKiracc,
PO, Uudoypok.py

VYuu.py,

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIlHH,
BUKTOPHHBI,
poOJIeMHbIE
CUTYAINH JIJIsI

o0CyKIeHUSI.

16

IToBTOpEHME,
00001IeHNe 3Ha-
1302071

SKnacc,
PO, Uudoypok.py

Yuu.py,

becensl, urpa
JKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.

17

[ToBTOpEHME Kypca
7 xnacca

8.2-8.3

SAKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
JKCIIEPUMEHT,
KBECTbI, TPOOIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYaIlU! IS
00CyXIeHHS.

18

OnucarenbpHast
cratuctuka. Pac-
CerMBaHNE TaHHBIX

8.2-8.3

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIe
CUTYallUu JJIs
o0CYyKIeHUSI.

19

OnucarensHas
cratuctuka Pacce-
WBaHNE JaHHBIX

8.2-8.3

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, POOJIEMHBIE
CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIe

CUTyalluu IJid




o0CYyKIeHUSI.

20

BepositHOCTB Ci1y-
YaitHOTO COOBITHS

8.2-8.3

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIlUH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYaIlUH JJIs
00CYXICHHS.

21

BeposiTHOCTS City-
4aifHOTO COOBITUS

8.2-8.3

SAKnacc, VYuu.py,
POLI, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIIHH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
oOcyxaeHus

22

Crny4daiiabie coObI-
THUS

8.2-8.3

SKnacc, VYuu.py,
POIIL, Uudoypok.py

becenpl, urpa
9KCIEPUMEHT,
KBECTbI, IPOOJIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
poOJIeMHbIE
CUTYaIlU! IS
00CyXIeHUS

23

O06o06mIeHre, KOH-
TPOJIb

8.2-8.3

SAKnacc, VYuu.py,
POII, Uudoypok.py

becenpl, urpa
9KCIEPUMEHT,
KBECTbI, TPOOJIEMHbIE
CUTYallUH,
BUKTOPUHBI,
poOIeMHbIe
CUTYalluu JJIs
o0cyxaeHus

9 knacc ( He menee 170 4.)

TEMBI

Hassanue
paznenoB/TeM

Bcero
JacoB

KB2C
KOJI DJIEMEHTA
COJICpKAHUS

WNndpopmanus 00
AIEKTPOHHBIX
yueOHo-
METOAUYECKHX
Marepuanax, KOTopbie
MOJKHO HCIIOJIL30BaTh
pu M3y4YeHUHN
KaKIOU TEMEI

DopmBI peanu3alnuu
Moayiist «IIIkosbHBII

YPOK»




Yucna u BEIYUCIC-
Hus. [elicTBu-
TEJAbHBIC YHCIIa

SKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTHI, POOJIEMHBIE
CHUTYaIUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYAIUH IS
o0CYyKIeHUSI.

YpaBHeHuUs U He-

paBeHCTBa. YpaB-
HEHUus ¢ oAHoM ne- | 14
PEMEHHOI

3.14-3.1.5.

SKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIIHH,
BUKTOPHUHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUS.

YpaBHeHUs U He-
paBeHcTBa. Cucre-

. 14
Mbl YPaBHEHUH

3.14-3.1.6.

SKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCIIEPUMEHT,
KBECTBI, IPOOIEMHbIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CYyKIeHUSI.

YpaBHeHUs U He-
paBeHcTBa. Hepa-
BEHCTBA

16

3.1.4-3.1.6.

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, TPOOJIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0JIeMHbIE
CUTYaIlU! IS
o0CyX/IeHHUS.

VYpaBHeHuUs U He-
paseHcTBa. Hepa-
BEHCTBA

16

3.14-3.1.6.

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, TPOOJIEMHBIE
CHUTYallUH,
BUKTOPUHBHI,
poOIeMHbIe
CUTYallUU JJIs
o0CYyKIeHUSI.

YucnoBble IOCIE-
OBAaTEILHOCTHU 15

4.2.1-4.2.4.

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
JKCIIEPUMEHT,
KBECTHI, POOJIEMHBIE
CUTYyalluH,

BUKTOPHUHBEI,




poOJIeMHbIe
CUTYallUu JJIs

o0CYyKIeHUSI.

becenpl, urpa

TOYT'OJIbHUKH.

JKCIEPUMEHT,
IosTopenue, KBECTBI, TPOOJIEMHBIE
obobmenue, cn- AKnacc, VYuu.py, CUTYyalluH,
! CTEMATH3AIHA 18 PO, Uudoypok.py BUKTOPHUHBI
3HaAHUHI ’ ’
poOJIeMHBIE
CUTYyaLUH s
00CYXICHHS.
becenpl, urpa
Tpuronomerpusi. KCHICPUMEHT,
TeopeMbl KOCHHY- KBECTBI, IPOOIEMHbIE
8 COB 1 CHHYCOB. | 1q 7210-7.211, | Hace, - VHiLpy, CHTYAUHH,
Pewenue tpe- POLI, Uudoypok.py BUKTOPHHEI,
YrOJbHHUKOB Hpo6IIeMHBIE
CUTYyAaLUH 1JIs1
o0CyKIeHUSI.
becenpl, urpa
9KCIIEPUMEHT,
IIpeoGpasoBanue KBECTbI, IPOOJIEMHbIE
nofobus. Metpn- SKnace, VYuun.py, CHUTYaIlUH,
9 yeckue cootHomre- | 10 7.2.9. PO, Hrhoypok.py BHKTODHHE
HUS B OKPY>KHOCTH ’ ) ’
po0OJIeMHbIE
CUTYalluu AJis
o0CyXIeHHS.
becenpl, urpa
JKCIIEPUMEHT,
KBECTBI, MPOOJIEMHBIE
10 BexTopsl 12 7 6.1-7.6.7. SKnace, VYuu.py, CUTYaIUH,
POII, Uudoypok.py BUKTOPHUHEI,
poOIeMHbIe
CUTYyAaILNH IJIs1
o0CYyKIeHUSI.
becensl, urpa
9KCIIEPUMEHT,
JleKapTOBbI KOOp- KBECTBI, POOJIEMHBIE
11 JIMHATHI HA TUI0C- 9 6.2.1-6.2.7, SKnacc, VYuu.py, CUTYaIUH,
KOCTH POIIL, Uudoypok.py BUKTOPUHBI,
npoOIeMHbIe
CUTYyAalLNH IJIs1
o0CYyKIeHUSI.
12 [IpaBHIIbHBIE MHO- 8 234-735, AKnace, Vuu.py, becenpl, urpa

PO, Uudoypok.py

9KCIIEPUMEHT,




JlnvHa OKpyKHO-
CTH U IIJIOIAAb
Kpyra. Beruucie-
HHUE IIIonaaei

KBECTHI, POOJIEMHBIE
CHUTYaIUH,
BUKTOPHHBI,
poOJIeMHbIe
CUTYalluu JJIs
o0CYyKIeHUSI.

13

JIBMIKeHuS mioc-
KOCTH

7.6.1.

AKnacc, VYuun.py
PO, Uudoypok.py

becenpl, urpa

AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
, CUTYaIlHH,
BUKTOPHHBI,
poOJIeMHbIE
CUTYAINH JIJIsI
o0CyKIeHUSI.

14

IToBTOpeHue
0000111eH1E, CHU-
cTeMaTH3aIus
3HaHUH

SKnace, Yuu.py,
PO, Uudoypok.py

becensl, urpa
JKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIluH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUSI.

15

[ToBTOpEHME Kypca
8 Kkiacca

8.2-8.3

SAKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTbI, TPOOIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
po0OJIeMHbIE
CUTYaIlU! IS
00CyXIeHHS.

16

DJ1IeMEHTH KOMOU-
HATOPUKH

8.2-8.3

SKnace, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, MPOOJIEMHBIE
CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIe
CUTYallUu JJIs
o0CyKIeHUsI.

17

I'eomerpuueckas
BEPOSITHOCTD

8.2-8.3

AKnacc, VYuu.py,
PO, Uudoypok.py

becensl, urpa
9KCHEPUMEHT,
KBECTBI, POOJIEMHBIE
CHUTYallUH,
BUKTOPUHBI,
poOIeMHbIe

CUTyalluu IJid




o0CYyKIeHUSI.

18

Ucnwiranusa bep-
HYJUI

6 8.2-8.3

AKnacc, VYuu.py,
PO, Uudoypok.py

becenpl, urpa
9KCIIEPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIlUH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYaIlUH JJIs
00CYXICHHS.

19

Ciyyaiinas Benu-
YuHa

6 8.2-8.3

SAKnacc, VYuu.py,
POLI, Uudoypok.py

becenpl, urpa
AKCTICPUMEHT,
KBECTBI, TPOOJIEMHBIE
CUTYaIIHH,
BUKTOPHHBI,
poOJIeMHBIE
CUTYalluu AJis
o0CyKIeHUS.

20

O0o00611eH1e, KOH-
TPOJIb

10 8.2-8.3

SKnacc, VYuu.py,
POIIL, Uudoypok.py

becenpl, urpa
9KCIEPUMEHT,
KBECTbI, IPOOJIEMHbIE
CHUTYaIlUH,
BUKTOPHUHBI,
poOJIeMHbIE
CUTYaIlU! IS
o0CyXIeHHS.

Tabnuia paboT KOHTPOIMPYIOIIETO XapaKTepa

Kiacc

KonTtposbHble paboThI

ITpoBepounbie paboOTHI

I[I/IaFHOCTI/I‘leCKI/Ie pa6OTBI

3

7

3
3
3

O NIO

> ENIEN]EN]
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