ITosicHuTe/IbHAA 3aIIMCKA K pado4eil mporpaMMe 1o MareMaTuke 32 yposeHb QOO

Pabouas nporpamma coctaBieHa Ha OCHOBE:

- denepalIbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa OCHOBHOTO OOIIEro 00pa3oBaHus;
- OOIT OO0 MBOY «llIxosa Ne 88»;

- Yyeonoro m1ana MBOY «llIkoia Ne 88.

Martematrueckoe 0oOpa3oBaHHE SBISETCS 00s3aTENFHOW W HEOTHEMIJIEMOM YacThiO OOIIero 0Opa3oBaHMs HA BCEX YPOBHSAX IIKONBL. OO0ydeHHe MaTeMaTHKE B OCHOBHOMN

IIKOJIC HAMPABJIECHO Ha JOCTHKEHUE CIIEAYIOLIUX yeell:

| B nanpaenenuu nuunocmnozo pazeumus:

* (QopMmupoBaHHE MpPEICTABICHUH O MaTeMaTHKe, KaK 4acTh OOIIeYeIOBEYeCKOH KyJIbTyphl, O 3HAYUMOCTH MAaTEMAaTHKH B Pa3BUTUHM IMBUIM3aLUH M COBPEMEHHOTO
00111eCTBa;

* Pa3BHUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHHUS, KyJIbTYpPBl PEUH, CTIOCOOHOCTH K YMCTBEHHOMY SKCIIEPHMEHTY;

* (hopMHpOBaHME MHTEIUIEKTYAILHON YECTHOCTH M 00BEKTHBHOCTH, CIIOCOOHOCTH K PEOI0JICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOMINX M3 OOBIACHHOTO OITBITA;

* BOCHHTaHHE Ka4eCTB JUYHOCTH, 00ECIICUHNBAIOIINX COLUAIBLHYI0 MOOMIBHOCTbD, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIbHBIEC PELICHUS;

* (QopMupoBaHHE KAUECTB MBILUICHHS, HEOOXOAUMBIX IS alalTAllMK B COBPEMEHHOM MH()OPMAIIMOHHOM OOILECTBE;

* pa3BHUTHE MHTEPECa K MaTEeMAaTHYECKOMY TBOPUYECTBY H MaTEMAaTHYECKUX CIIOCOOHOCTEHH;

Il B memanpeomemnom nanpagnenuu:

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (opMe omucaHus U METO/Ie MO3HAHUS ACWCTBUTENBHOCTH, CO3[aHNE YCIOBUI sl MPHOOPETEHUS TIEPBOHAYAIBHOTO OIBITA
MaTeMaTHYeCKOTO MO/ICIINPOBAHHS;

* (hopmMHpoBaHUE OOIINX CIIOCOOOB MHTEIICKTYaIbHON NEITEIbHOCTH, XapaKTEPHBIX [UI MATEMAaTHKU M SBJISIONIMXCS OCHOBOI MO3HABATEIBHOM KyIbTYPHI, 3HAUUMOM JUIS
Pa3HYHBIX cep YeToBeUECKOH IS TeIbHOCTH;

Il B npeomemnom nanpagnenuu:

* OBJAJICHHE MAaTEMAaTHYECKHMH 3HAHUSAMH U YMEHUSIMH, HEOOXOAMMBIMH IS TPOIOIKEHUST 00Pa30BaHuUs, NU3YUEeHHS CMEKHBIX TUCHIUILIAH, IPUMEHEHHUS B TOBCETHEBHON
KU3HM,

* co3manue (yHIaMEHTa JJIsl MaTeMaTHIECKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXaHU3MOB MBIIIJICHHUS, XapaKTEPHBIX JIJISI MATEMAaTHUECKON 1A TEITLHOCTH.

MecTo B yueOHOM IJIaHe

Ha u3yueHune MaTeMaTHKA B OCHOBHOM IIIKOJIE OTBOJMTCS 5 y4eOHBIX YaCOB B HEJEIIO B TEUEHUE KAXKIOTO roja o0y4uenus, scero 870 wacoB. B 5—6 iaccax usyuaercs
npeamMeT ((MaTeMaTI/IKa», B 7—9 Kkinaccax — napauiCJibHO U3Y4YaroTCd NPCAMCETHL «Anre6pa» n <<FeOM6TpI/I$I». Ha H3YUCHHC «AIIFC6pBI>> OTBOJAHNTCA 3 gaca B HEACIw, a Ha
n3ydyenue «l'eometpun» 2 yaca B HEJIENIO.

HpeI[MCT «Maremartnka» B 5—6 Kjaccax BKJIIOYacT apI/I(bMeTI/I‘-ICCKI/Iﬁ Marepuall, 3JICMCHTBI aJ'IFe6pI:I " TCOMCTPHUHU, a TAKIKEC 3JICMCHTLIL BepOHTHOCTHO-CTaTHCTH‘IeCKOﬁ
JIMHUH.

Paznen «Airedpa» BKIIIOYACT HEKOTOPBIE BOMPOCHI apU(METHKH, Pa3BUBAIOIIUE YUCIOBYIO JINHUIO 5—6 KITacCOB, COOCTBEHHO ajre0pandecKkuii MaTepual, JIeMESHTapHbIC
(hyHKIUY, a TAKKE HIEMEHTHI BEPOSTHO - CTATUCTUYCCKON JTMHUU.

B paMKax yqe6Horo paszaciia «FeOMCTpI/IH» H3YYaroTCAd: CBKIIMAOBA I'COMETPUSA, DJICMCHTBI BeKTOpHOfI aﬂFe6pBI, TreOMCTPUICCKUC npeo6pa30BaHI/I$[.



Kaacc IIpeamer KosimuecTBO YacoB B HeIe/10 KosnuecTBO 4acoB B rox
5 Marematunka 5 175
6 Maremaruka 5 175
«Anrebpa» 3 105
! «"eomeTpus» 2 70
3 «Anredpa» 3 105
«I"eomeTrpus» 2 70
«Anrebpa» 3 102
9 «"eomeTpusi» 2 68
Hroro 870

ConepskaHue OCHOBHOIO 001Iero 00pa3oBaHMs MO Y4eOHOMY HNpeAMeETy
«MarteMaTHuKay, S Kjaacc

HarypanbHble ync/ia 4 HyJIb

HarypanbHbli psj 4YHucesl U ero CBOicTBa

HarypanbHoe uncio, MHOKECTBO HaTypaJlbHBIX YHCEJ U €0 CBOMCTBA, N300pakeHNE HATYPAJIbHBIX YUCEJI TOYKAaMU Ha YUCIIOBOM MpsiMoil. Mcrionib30BaHnEe CBONCTB
HaTypaJIbHBIX YMCEJl IIPU PEILICHUU 3a7ay.

3anuch U YTeHHe HATYPAJIbHBIX YK Ces

Paznuuune mexay nudpoit u uncnom. [To3unmonHas 3anuch HaTypaJIbHOTO YUCIIA, IOMECTHOE 3HaUeHHe HU(PBI, pa3psabl U KIacChl, COOTHOIIEHUE MEXIY ABYMS
COCETHUMHU pa3psAIHbIMU €IMHUIIAMHU, YTEHUE U 3al1Ch HaTypalbHbBIX YUCEIL.

Oxkpyrienne HaTypaJbHBIX YHCEJ

HeobOxonumocts okpyrienus. [IpaBuiio okpyrieHust HaTypaibHbIX YUCEIL.

CpaBHeHHMe HATYPAJIBHBIX YHCEJI, CPABHEHHE ¢ YucaoMm 0

[TonsiTve 0 cpaBHEHUU YKCEIl, CPABHEHHE HATYpaIbHBIX YUCEI APYT C IPYTrOM U C HYJIEM, MaTeMaTH4ecKas 3allUCh CPaBHEHUH, CIIOCOObI CPaBHEHHUS YHCET.
JelicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMH

CrnoxxeHue W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYUTAHMS, CBA3b MEXAY HUMH, HaXOXJEHHE CYMMbI U Pa3HOCTH, U3MEHEHHE CYMMBI M Pa3HOCTU IpU
M3MEHEHUU KOMIIOHEHTOB CJIO’KEHUS U BBIYUTAHMSL.

YMHOKEHUE U JIelIeHne, KOMIIOHEHThl YMHOXKEHUSI U JAeNIEHUSs, CBSI3b MEX]ly HUMHU, YMHO)KEHHE U CJIO’KEHUE B CTOJIOUK, JeJIEHUE YT OJIKOM, IIPOBEPKa pe3ybTara ¢
MIOMOIIBIO IPUKUIKU U 00paTHOTO JAEHCTBUS.

[lepemecTuTeNbHBIA M COYETATENbHBIA 3aKOHBI CJIOKEHUS UM YMHOXKEHHUS, paclpeleNUTEeNbHbII 3aKOH YMHOKEHHS OTHOCUTENIBHO CIIOKEHHUS, 000CHO8aHUe
AneopumMMO8 8blNOJIHEHUsL APUPMEMUUECKUX OelUCmBUl.

CreneHb ¢ HATYPAJIbLHBIM NOKa3aTeJIeM

3anuch 4ucia B BUAE CYMMBI pa3psIHBIX CJIaraéMbIX, HOPSJOK BBIIIOJIHEHUS NEHCTBUN B BBIPAXKEHUSX, COAEPKAIINUX CTEIIEHb, BBIYMCIICHUE 3HAUEHUI BBIPDAKEHUH,
COJIEpKalINX CTEICHb.



Yuci10Bble BHIPAKEHUSA

HucnoBoe BBIPaKEHUE U €0 3HAYCHUE, TIOPSAIOK BBIIIOJIHEHUS ACUCTBUMN.

JlejieHne ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HaTYPalIbHbBIX YHCEI, C8oUCmBa oeneHus ¢ ocmamrkom. IIpakTuueckue 3a1a4u Ha JICJICHUE C OCTaTKOM.

Apoou

OO0ObIKHOBEHHBIE IPOOH

Hons, yacTh, IpoGHOE YKcio, Ipodb. [IpobHoe uncio kak pe3ynbTar AeneHus. [IpaBuiibHble U HENpaBUIbHBIE APOOH, CMEIIaHHAs JPOoOb (CMEIIAHHOE YUCIIO).
3anuch HaTypaJbHOTO YHCIIA B BUE APOOH C 3aJaHHBIM 3HAMEHaTeNeM, IpeoOpa3oBaHue CMEIIaHHOW APOOU B HEMPABUIIBHYIO IpO0b U HA00OPOT.

JecaTuunbie a1podu

enast u npoOHas yactu necsaTHaHON Apodu. [IpeobpasoBanme NEeCATUIHBIX IpoOeii B 00bIKHOBeHHBIC. CpaBHEHHE IeCATUYHBIX JApo0ei. CloKeHNe 1 BRIYUTAHHE
JIECATUYHBIX apoOeit. OKpyrieHne ASCATUYHBIX ApoOei. YMHOKEHHUE U JCJICHHE NIECATUYHBIX Npo0ei. [Ipeobpazosanue 0ObikHOBEHHLIX OpobEll 8 decimuyHble
0pobu. Koneunvie u beckoneunvie oecsimuunvle Opoou.

Cpennee apudpmernyeckoe quceJ

Cpennee apudmeTndeckoe ABYX umcel. M3oOpakeHue cpenHero apuMETHUECKOTo ABYX YHCET Ha YMCIOBOH NpsMOW. PerieHne mpakTHYeCKWX 3aaad C
pUMEHEeHUEeM cpeqHero apudmernyeckoro. Cpedree apugpmemuieckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTue mporeHTa. BpluncieHne MPOLEHTOB OT YMCIIA U YMCIA MO0 HW3BECTHOMY MPOLEHTY, BBIPAKEHHE OTHOIICHHUS B MPOIEHTaX. PelleHue HeCIOXKHBIX
MPAKTHYECKHX 33724 C MPOIICHTAMHU.

JnarpamMmbl

CronbuaTpie ¥ KPYroBbIe JHarpaMMbl. V3BieueHne HHPOPMALIUU U3 TUarpaMm. HM3oopasicenue ouazpamm no YuciosbimM OaHHbIM.

Pelrenue TeKCTOBBIX 33124

EnuHunb! u3MepeHuid: JJIMHBI, TUTOIMAIH, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBHCHMOCTH MEXTY SAMHHUIIAMHA U3MEPCHHS KOKIOW BEIIMYUHBL. 3aBUCUMOCTH
MEX]1y BEIMYMHAMH: CKOPOCTb, BPEMsl, PACCTOSHUE; TPOU3BOIUTENILHOCTD, BpEMs, paboTa; IleHa, KOJIHYECTBO, CTOMMOCTb.

3agaum Ha Bce apudMeTHUECKHUE AelHCTBUA

Pemenne TekCcTOBBIX 3a/1a4 apuMeTHIECKUM criocodoM. Mcrnonp3oBaHue TabIuIl, CXeM, YepTexel, APYTuX CPEeACTB MPEACTABICHUS JaHHBIX TPU PEIICHUH 3aJauu.
3agauu Ha IBUKeHUE, PA0OTY ¥ MOKYNKH

Pemmenrie HeCMOXKHBIX 3a/1a4 HA JABUKEHHE B MPOTHUBOMOJIOKHBIX HANPABICHUSX, B OJHOM HAMpaBICHHUH, JBIKEHUE MO PEKe MO TEYCHHIO U MPOTUB TEUCHUS.
Pemenue 3amau Ha coBMecTHyIO padoty. [Ipumenenue apobeit mpu peneHnn 3aaad.

3agauyu HA YACTH, 10, MPOLEHTHI

Pemenue 3a/1a4 Ha HAXOXKACHUE YACTH YKCIIAa M YMCIIA IO €ro YacTH. Perenue 3a/1a4 Ha MPOIEHTHI U JOJIH. .

Jlornyeckue 3axa4yu

Pemnienne HECTOKHBIX JIOTHIECKHX 3a/1a4. Peuenue 102uieckux 3a0ay ¢ noMowbo 2pagos, maobauy.

OcHoBHBIE METO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apuMeTHIecKuil, mepedop BapuaHTOB.

Harnsanas reomerpust

Ourypsl B okpyxkatoiiem Mmupe. Harnsaaeie nmpencraBieHus 0 GUrypax Ha IIOCKOCTH: MpsiMasi, OTPE30K, Ty, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
YeThIpexyrolbHUK, MTPSIMOYTOJIBHUK, KBaApaT. TPeyroibHUK, 6u0bl mpey2oivHukos. IIpasuivhvle MHO20y2oabHuKU. VI300pakeHne OCHOBHBIX T€OMETPUYECKHX
buryp. Bzaummnoe pacnonosicenue 08yX NpAMbIX, O08YX OKPYHCHOCMEU, NPAMOU U OKpyscHocmu. JInmuHAa oTpe3ka, JIoMaHOW. ENuMHUIBI M3MepeHHs UIMHBL.
[TocTtpoenue oTpeska 3aganHoM JiMHbL. Bunel yrios. ['pagycHas mepa yria. I3MepeHne u mocTpoeHUeE yrioB ¢ MOMOIIBIO TPAaHCIIOPTUPA.



[Tepumerp MHOTOyrONMBHUKA. [loHsATHE IO QUTYpHI; eAMHUIBI U3MEpeHus Tuiomanu. [Inomanp npsMoyronsHUKa, KBaaparta. [IpubmmkeHHOe n3MepeHne
miomaau GUryp Ha Kiaetdarou Oymare. Pagnosenuxue gueypeoi.

Harnsgaeie mpencraBieHus O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapajuieNienuren, MNpu3Ma, nupamuaa, map, chepa, konyc, mumuaap. H3oOpakeHue
MPOCTPAHCTBEHHBIX GUryp. /Ipumepsi ceuenuii. MHozoepannuku. Ilpasunvrvle mnococpannuxu. [IpuMepsl pa3BepTOK MHOTOIPAaHHUKOB, IIMIMH/PA U KOHYCA.
[TonsTne o0beMa; equHUIBI 00beMa. OObEeM MPAMOYTOIBHOTO MapauIeNienunena, Kyoa.

[Tonusitue o paBenctBe ¢uryp. LlentpanbHas, oceBas u 3epraivHas cuMMmeTpun. M3o0paxeHre CMMMETPUYHBIX QUTYD.

Pemenune nmpakTHuecKkux 3ajad ¢ MPUMEHEHHEM IPOCTEUIIIMX CBOMCTB (QUTYD.

HUcTopusi MaTeMaTHKHU

Tossnenue yugp, 6yxe, uepoenugos 6 npoyecce cuema u pacnpeoenerus npooykmos na Jpesnem bBausicnem Bocmoke. Césazvb ¢ Heonumuyeckotl pegontoyuetl.
Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosenenue decamuunoii 3anucu 4ucer.

Hpobu 6 Basunone, Eecunme, Pume. Omkpwvimue oecamuunvix Opobeu. Cmapunnvle cucmemvl mep. [ecamuunvie Opobu u mempuyeckas cucmema Mmep.
JI. Maznuyxuii.

«MartemMaTHKa», 6 Kiaacc

CaoiicTBa M NPU3HAKH JAeJIMMOCTH

CBOICTBO I€IMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxku oerumocmu na 4, 6, 8, 11. [Jokazamenbcmeo npusHaxkos
oenumocmu. PelieHre NpakTHYEeCKUX 3a/1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JETUMOCTH.

Pa3no:xkeHue yncia HA POCTbIe MHOKUTEJIH

ITpocThle u cocTaBHbBIE YUCIA, pewemo Ipamocghena.

PaznoxxeHne HaTypalbHOTrO 4Mciia Ha MHOXHUTENH, Pa3JIoKEHUE Ha NPOCTble MHOXUTENU. Koruuecmeo Oenumeneu 4ucia, ancopumm pasiodHCeHusi yucia Ha
npOCmble MHOMCUMENU, OCHOBHAS Meopema apu@memuxu.

Aaredpanyeckue BbIpaKeHHUs

Hcnonb3oBanue OykB Al 0003HAUEHUS YUCENl, BBIUMCIIEHUE 3HAUYEHUs aareOpandyeckoro BhIPRXKEHUs, MPUMEHEHHE anreOpandyecKux BbIPAKEHUH JUIS 3alucu
CBOMCTB apupMeTHUECKUX AeMCTBUIA, TpeoOpa3oBaHue alreOpaniyeckux BbIpaKeHHH.

JesmTesu M KpaTHbIe

Jenutenb U ero CBOMCTBA, OOIINI JEIUTENb ABYX U 0oJiee unces, HauOOoIbIINNA OOIIUI IeTUTelb, B3AMMHO MPOCTHIE YHCIIA, HAXOXKACHHUE HauOOJIbIIEro 00IIero
nenutens. KpaTHoe u ero cBoicTBa, o0liee KpaTHOE ABYX U OoJiee yucell, HauMeHblIlee oo1iee KpaTHOE, CIOcOObl HaX0XK/IEHUsI HAMMEHBIIETO 00IIEero KpaTHOro.
Apoon

OO0ObIKHOBEHHBIE IPOOH

[TpuBenenue apodeii k obmeMy 3HameHaTento. CpaBHeHHE OOBIKHOBEHHBIX ApoOei. CloxeHne U BblYMTaHHE OOBIKHOBEHHBIX ApoOel. YMHOXKEHHE U JelIeHUe
OOBIKHOBEHHBIX Jpo0eit. Apudmerndeckue IeHCTBHS CO CMEIIAaHHBIMU IpoOsiMU. ApudmeTnyeckre AeUCTBUS ¢ JPOOHBIMH YHCIaMH.

Cnocobul payuonanuzayuu bl4UCIeHUL U UX NPUMEHEHUEe NPU bINOTHEHUU 0etUCmEUI.

OTHolIeHNe ABYX YK Ces

Macmrab Ha niane u kapre. [Iponopuuu. ColicTBa Nponopiuii, pUMEHEHHE MPOMOPLUI U OTHOLIECHHUH NMPU pelIeHUH 3a]1a4.

PanuoHaJibHbBIE YHCJIA

[Tosi0kuTEIbHBIE U OTPHIIATEIbHBIE YHCJIA

N3o00paskeHne uucen Ha YUCIOBOW (KOOpAMHATHOH) mpsiMoi. CpaBHeHHe yucen. Moaynpb yucia, reoOMeTpudeckas MHTepIpeTanus Moy yucna. JleictBus c
HOJIOKHUTEIbHBIMU U OTPULIATENBHBIMU YUCIIaMU. MHOXKECTBO LIEIBIX YHCEN.

ITonsiTue 0 pauoHaNIBLHOM 4HcJe. [lepsuunoe npedcmasieHue 0 MHOMICeCmsee payuoHAIbHbIX Yucea. JJeNCTBUS ¢ pallMOHAIbHBIMY YUCIIaMU.



PelieHne TeKCTOBBIX 3324

EnuHunbl u3MepeHuid: JTMHBI, TUIOMAIH, 00beMa, MacChl, BpEMEHH, CKOPOCTH. 3aBHCUMOCTH MEXIY SAMHHUIIAMHA U3MEPECHHs KaKI0W BEIUYUHBL. 3aBUCUMOCTHU
MEX1y BEIMYMHAMH: CKOPOCTb, BPEMsl, PACCTOSIHUE; IPOU3BOJUTENLHOCTD, BpeMs, paboTa; 1leHa, KOJIUYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHUECKHUE el CTBUA

Pemennie TekcTOBBIX 3a71a4 apupMeTHIECKUM criocoooM. Mcnonb3oBanue TaOIuIl, CXeM, YepTEexKeH, IPYriuX CPeACTB MPeICTaBICHH JaHHBIX IIPY PEIICHUU 331a4H.
3agaum HA IBUKEeHUE, PA0OTy M MOKYIKH

Pemenrie HecnOXKHBIX 3a/1a4 Ha JBUKEHHE B MPOTHUBOMOJIOKHBIX HANPABICHUSX, B OJHOM HANpaBJICHHUH, JBUKEHUE MO PEKE 10 TEYCHHIO U MPOTUB TEUCHHUS.
Pemienue 3amau Ha coBmecTHyto padoty. [Ipumenenue apobeit npu pereHnn 3aaad.

3agayu HA YACTH, 10/, IPOIEHTHI

Pemenue 3a1ay Ha HaxOXAEHNUE YaCcTH YKCIIA M YUCIIA 10 €ro yacTy. Penenue 3a1a4 Ha MpoLeHTs! U Aoau. [Ipumenenne nponopuii npy peleHnu 3a1au.
Jlornueckue 3agauu

Penienne HECIOKHBIX JTOTUYECKHX 3a/1a4. Peuenue 102uieckux 3a0ay ¢ noMowbo epagos, maobauy.

OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3a1a4: apudMeTndeckuii, mepedop BapuaHTOB.

Harasignas reomerpust

Ourypsl B okpyxkatoiiem mupe. Harnsuelie npencrasieHus 0 GUrypax Ha IIOCKOCTH: MpsiMasi, OTPE30K, Ty, YTOJL, JIOMaHasi, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT.
UYeThIpexyroapHUK, TPIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, 6udbl mpey2oivHukos. Ilpasuivhvle MHO20y20nbHUuKYU. VI300pakeHne OCHOBHBIX T€OMETPUUYECKHIX
buryp. Bzaumnoe pacnonodgcenue 08yX NpAMbIX, 08YX OKPYICHOCMEU, NpAMOU U OKpydcHocmu. JInuHa oTpes3ka, JToMaHOW. ENWHUIBI M3MEpeHUs JUIMHBIL.
IToctpoenune orpeska 3aganHoM InuHbl. Buasl yrios. ['pagycHas mepa yria. I3MepeHune u moCTpOeHUE YIiloB € MOMOIIBIO TPAHCIIOPTUPA.

[lepumerp MHoOroyronpHuka. [loHsTHe Tomanu Gurypsl; eAMHULIBI U3MepeHus Iiomany. [nomane npsMoyronbHuka, KBaapara. [IpubnuxeHHoe n3mMepeHue
riomaau GUryp Ha Kietdatou Oymare. Pagnosenuxue ghueypeoi.

Harnsagueie mpeacraBieHus O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapauienenunen, MNpu3Ma, nupamuaa, map, chepa, konyc, nunuaap. HzoOpakeHue
IPOCTPAHCTBEHHBIX GUryp. IIpumepwi ceuenuii. Mnozoepannuku. Ilpasunvrsie mnocoepannuxu. Ilpumepsl pa3BepTOK MHOTOIPaHHUKOB, LIMJIMHAPA U KOHYCA.
[TonsiTue o6bema; equHuLBl 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajlieNenumnesa, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBas U 3epkanvHas CAMMETpUH. M300paskeHne CUMMETPUYHBIX (Uryp.

Pemenne npakTuyeckux 3aja4 ¢ MPUMEHEHUEM IPOCTEHIIINX CBOUCTB (QUTYD.

HcTopusi MaTeMaTUKHU

Pooicoenue u pazsumue apugpmemuxu namypanvuwix uucen. HOK, HO/[, npocmwie uucna. Pewwemo Spamocgena.

llosenenue nynsa u ompuyamenbHulx yucen 8 mamemamuxe opegnocmu. Ponw /[uogpanma. [louemy (—1)(—1) =+1?

«Auaredpay», 7 ki1acc

Yuciaa

PanuonaabHbIe yncIa

MHOXecTBO pallMOHaIbHBIX uncels. CpaBHEHHE pallMOHATBbHBIX Yncell. JlelcTBUS ¢ pallMOHAIbHBIMU YHCIaMU. [Ipedcmasnenue payuoHaibHo20 YUCIA 0eCAMUYHOU
0pobbI0.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucnoBble 1 OyKBEHHbIE BbIPAXKEHUS

Boipakenue ¢ nepemeHHol. 3HaueHue BbIpaykeHus. [locTaHOBKA BBIpa)KEHNUN BMECTO ITEPEMEHHBIX.



Lenble BeIpaKeHUs

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesieM U ee cBoiicTBa. [IpeoOpazoBaHus BEIpaXXEHU, COJIEpKAIUX CTETIEHU C HATYpaJbHBIM ITOKA3aTEeNIEM.

OpHouseH, MHOrowieH. [leficTBus ¢ oJHOWIEHAMM M MHOTOWIEHaMM (CIOXKEHHE, BbIUMTaHHE, YMHOXeHHE). DOpMyIibl COKpPAILEHHOI'O YMHOXEHHS: pa3HOCTh
KBaJ[paTOB, KBaJpaT CyMMbI U pa3HOCTHU. Pa3iioskeHne MHOrO4JIeHa HA MHOKUTEIN: BBIHECEHUE OOIET0 MHOKHUTENS 32 CKOOKH, epYNnUposKa, npumeHerue opmyi
CoKpawjenno2o ymHooicenus. Keaopammuulii mpexunen, pasznodicenue KeaopamHo2o mpexuieHa Ha MHONCUMENU.

YpaBHeHusI 1 HEPaBEeHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus

[lonarue ypaBHEHUs U KOpHS ypaBHeHHs. [Ipedcmasnenue o pagnocurvHocmu ypasnenuti. Obracms onpedenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHULL
nepemeHHol).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemenue nuHeWHbIX ypaBHEHU. Jlunetinoe ypasnenue c napamempom. Konuuecmso kopreii tunetino2o ypasHenus. Pewenue nunetinvix ypasHeHuti ¢ napamempom.
Cucrembl ypaBHeHUI

VYpaBHeHUe ¢ ByMs llepeMeHHbIMU. JINHElHOe ypaBHEHUE ¢ ABYMS NEPEMEHHBIMU. [Ipsamas Kaxk epaguyeckas unmepnpemayus TUHeH020 YPAGHeHUs ¢ 08YMsl
nepemeHHbIMU.

[TonsiTue cucreMsl ypaBHeHu#. Pemienue cucreMsl ypaBHeHUH. MeTo/Ibl pellieHus CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU: epaduueckuti Memoo,
Memoo CrodceHUs, METOl IOACTaHOBKU. Cucmemul TUHEHbIX YPAGHEHUI C NAPAMEMPOM.

DOyHKIUH

IHousitue pyHkumuu

JlekapToBbl KOOpAMHATHI Ha MJockocTH. dopMupoBaHHME NpPEACTABICHUNH O METalPEeIMETHOM IMOHATUU «KOOpAuHATh. CrocoObl 3agaHusd (YHKIMMI:
aHINTUYECKUH, rpapuueckuit, Tabnuunbli. ['paduk pynkuuu. [Ipumeps! GyHKIMI, MOTyYaeMbIX B MPOLIECCE UCCIIETOBAHUS PA3IMYHBIX PEATIbHBIX IPOLECCOB U
pewieHus 3afad. 3HayeHHe (QyHKUMU B Touke. CBoiicTBa (yHKUHMI: 00JacTh OIpeNeseHUsl, MHOXKECTBO 3HAYCHUH, HYIU, MPOMEKYTKH 3HAKOIOCTOSIHCTBA,
YyemHocmov/HeyemHocmsy, IPOMEKYTKU BO3pacTaHus U yObIBaHUS, HauOoJbIlIee U HauMeHblllee 3HaueHus. VccnenoBanue pyHkuuu mo ee rpaguky.
Ilpeocmasnenue 06 acumnmomax.

Henpepvignocms gynxyuu. Kycouno sadannuvle ¢hynxkyuu.

JIuneiinas pyHKuus

CpolicTBa M rpaduk JUMHEHHON (QyHKUIMU. YTIOBOH Ko3(dduuueHT npsmoil. Pacnonoxkenue rpaduka JTUHEHHONW (QYHKIMH B 3aBUCUMOCTH OT €€ YIJOBOTO
kodduimeHTa U cBOOOAHOTO uineHa. Haxooicoenue kodaghguyuenmos nuneunon GyHKyuu no 3a0aHHbIM YCIOBUAM: NPOXOAHCOeHUEe NPAMOU yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NapaelbHOU OaHHOU NPAMOU.

Pelienue TeKCTOBBIX 32124

3amauu Ha Bce apudMeTHIecKue NeiCTBUA

Pernienune TeKCTOBBIX 3a/1a4 apupMeTHIecKuM criocobom. Mcnonb3oBanue Tabnuil, cxeM, 4epTexkeit, Ipyrux CpeacTB MpeACTaBICHUS JaHHbIX P PEIICHUH 3a1auu.
3agauu Ha IBMKeHHe, Pa0OTY U MOKYIIKH

AHaim3 BO3MOXKHBIX CUTYallMi B3aUMHOTO PACIIONOKEHHsI OOBEKTOB MPU UX ABHIKEHHH, COOTHOILIEHHSI 0OBEMOB BBINOJIHAEMBIX pa0OT P COBMECTHOMN pabore.
3agayu Ha YACTH, 101, IPOLEHTHI

Pemenue 3a1au Ha HaxOXACHUE YaCTH YKCIIA M YUCIIA IO €ro YacTh. Penenue 3a1a4d Ha MpoLeHTs! U Aoiu. [Ipumenenne nponopuuii npy peleHnn 3a1au.
Jloruyeckue 3agaun

Pemenue noruueckux 3anau. Peutenue no2uyeckux 3a0ay ¢ nOMowbio 2pagos, maoauy.



OcHoBHbBIE METOABbI pelleHusi TEKCTOBBIX 3aja4: apuPpMEeTHYCCKUN, alreOpandeckuii, mepedop BapuaHTOB. [lepsuynvie npedcmasieHus o Opyeux memooax
pewienus 3a0ay (ceomempudeckue u epaguueckue memoowvl).

CraTncTUKA U TeOpHsi BEPOATHOCTEM

Crarucruka

Tabnuunoe u rpaduyeckoe MpeacTaBiIeHUE TaHHBIX, CTOJIOYAThle W KPYroBblE IUarpaMMbl, rpaduku, MPUMEHEHHE AWarpaMM U TpaduKOB JJisi OMHUCAHUS
3aBHCUMOCTEH peanbHbIX BETUYMH, 3BJIeUeHUEe HHPOpMALUU U3 TabauLl, [uarpaMm u rpaduxos. OnucaTeabHbIE CTATUCTHYECKUE TOKA3aTeH YUCIOBBIX HAOOPOB:
cpenHee apupMeTuiecKoe, Meouana, HanboIplIee 1 HauMeHbllee 3HadeHus. Mepbl pacceuBaHus: pa3Max, OuUcnepcusi U CmaHoapmHoe OmKIOHeHue.

Crnyyaiinast ©'3MEeHUYMBOCTh. I3MEHUMBOCTD NP U3MEPEHUsIX. Pewarowue npasuia. 3aKOHOMEPHOCMU 8 USMEHUUBLIX 8ETUUUHAX.

«["eomeTpus», 7 kiacc

I'eomerpuuyeckue purypsi

@urypsl B reoMeTpPHHU U B OKPYKaloLeM MUpe

['eomerpuueckas purypa. @opMupoBaHue NMpeICTaBICHUH 0 METaPeAMETHOM HOHATHH «pUrypay.

Touka, IMHUA, OTPE30K, NpsAMasd, JIyd, JJOMaHas, INIOCKOCTb, yroJl, ONcceKTpuca yria U €€ CBOMCTBA, BU/IbI YIJIOB, MHOIOYTOJIBHUKH, KPYT.

OceBast cumMeTpHst reoMeTpudeckux Guryp. LleHTpaibHas cuMMeTpusi TeOMETPUYECKUX UTYP.

MHoroyrojbHuKH

Tpeyronsuuku. BeicoTa, Menuana, OuccekTpuca, CpeiHss JUHUSA TPEeyrojibHuKa. PaBHOOEIpEHHBIH TPEYrojJbHUK, €ro CBOMCTBA M NpU3HAKU. PaBHOCTOPOHHUIA
TPEYroJIbHUK. [IpAMOYTOJIBHBINA, OCTPOYTOJIBHBIN, TYIIOYTOJIBHBIN TPEYTOJIbHUKY. BHENIHME yIiIbl TpeyroapHuKa. HepaBeHCTBO TpeyronbpHUKa.

OKpyX HOCTb, KPyT

OKpy>KHOCTb, KPYT, UX JI€MEHTHI

I'eomerpnueckue Gurypsl B mnpocTpaHcTBe (00beMHbIE TeJa)

Mmnocoepannuk u e2o snemenmol. Hazeanus MHO202pAHHUKO8 C PA3HLIM NOJONCEHUEM U KOAUYecmeom 2cpaxeu. llepBUYHBIE NPEACTABICHUS O NHUPAMUIE,
napainjenenurnene, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX 3JEeMEHTaX U MPOCTeHIINX CBOWCTBAX.

OTHOIEeHHS

PasencrBo ¢uryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HAKN paBEHCTBA TPEYTOJIbHUKOB.

ITapaieJJbHOCTH NPSIMBIX

[Tpu3Haky U cBOICTBA MapaJUIEIbHBIX NPAMbIX. Akcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

ITepnenauKyasipHbIC NPSIMbIE

[Tpsimoit yroa. Ilepnenaukynsp k npsamoit. Hakionnas, npoexius. CepeIuHHBINA NEPIEHIUKYISAP K oTpe3Ky. Ceoticmea u npusHaKu nepneHOUK)IspHOCMU.
HN3mepenns u BbIYUCICHUS

Beanunnbl

[Tonsatue Benuuunsl. JJnuna. M3mepenue nvnbl. Enqunuiel naMepenus ainuHsl. Bennuuna yria. ['panycHas mepa yria.

HN3mepenus u BbIYMCICHUS

WHcTpyMeHTBI U1 U3MEPEHUH U TOCTPOCHMI; N3MEPEHUE U BBIYMCIIEHUE YTJIOB, JUIMH (PACCTOSIHUI).

Paccrossnus

Paccrosiane Mexty Toukamu. PaccTosiHue oT TOuku 10 npsiMol. Paccmosinue mexcoy ucypamu.



I'eoMeTpruyeckue NoCTpoeHus

I'eoMeTpuueckre mOCTPOCHUS IJIsl MILTIOCTPAIIMH CBOMCTB TeOMETpUYIecKuX (uryp.

WHCTpyMEeHTBl A1 TOCTPOCHUN: UUPKYJb, JIMHEHKA, YroJNbHUK. [Ipocmetiuiue nocmpoeHus yupkyiem U JUHelKoU: NOCMpOeHue Ouccekmpucsl yaid,
NepneHOUKYIApa K NPamot, yeid, paeHo20 OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, 08YM CIMOPOHAM U YLy MeHcOy HUMU, CMOPOHEe U O8YM NPUNEHCAUUM K Hell YeLaM.

enenue ompeska 6 0aHHOM OMHOWEHUU.

HUcTopusi MaTeMaTHKHU

Bosnuknogenue mamemamuxu Kax Hayku, smanut ee pazeumus. OchogHvle pazoenvl mamemamuku. Beioarowuecs mamemamuky u ux 6Kaao 6 paseumue HayKu.
beckoneunocmv mnooicecmsa npocmuix yucen. Yucna u onunvl ompesrkos. Payuonanvhule yucna. Ilompebnocms 6 uppayuonanvusix yuciax. Lllxona Iugazopa
3apooicoenue aneebpul 6 nedpax apugpmemuru. An-Xopezmu. Pooicoenue Oykeennou cumsonuku. 11. @epma, @. Buem, P. [lexapm. Hcmopus sonpoca o Haxodicoenuu
Gopmyn kopreu aneebpaudeckux ypasuenuti cmenenet, oonvuux wemvipex. H. Tapmanws, [owc. Kapoano, H.X. Abens, O. I'anya.

«Adareodopa», 8 kiaacc

Yuciaa
HppanuoHajbHble YUCIA

[lonsiTHe uppanmoHanbHOro yucia. Paco3HaBanue uppanroHanbHbIX yucell. [Ipumepsl 1okazarenscTs B anredpe. MppanuonansHocTh ynciia \/E . [Ipumenenue B
reoMerpun. Cpagnenue uppayuonanvbhelx yucer. Muoocecmso oeticmeumenbHuix yucei.

ToxnaecTBeHHBbIE IPe00Pa30BaAHMS

YucinoBble 1 OyKBeHHbIE BbIPAKEHUSA

Beipakenue ¢ nepemeHHoN. 3HaueHNe BbIpaykeHus. [loacTaHOBKA BBIpDAKEHNI BMECTO ITEPEMEHHBIX.

ApodHo-pannoHabHbIe BHIPAKEHUS

Crenenp ¢ nensiM nokaszateneM. IIpeoOpa3oBaHue ApOOHO-TMHEHHBIX BBIPAXKEHUH: CIIOKEHHE, YMHOXXEHHE, JelieHue. Aneebpauyeckas Opobw. [Jonycmumvle
3HAYeHUsT NepeMeHHbIX 8 OpPOOHO-payuUoHaIbHbIX evipadxcenusix. Coxpawenue aneeopaudeckux Opobdei. Illpusedenue ancebpauveckux Opoobeii K o0Owemy
3HameHamento. [eticmeus ¢ aneebpauyeckumu OpoosImMu. CloxHceHue, bluumanie, yMHOJCeHUe, OelleHue, 8036e0eHUe 8 CeneHb.

IIpeobpazosanue gvipasicenuti, cOOePHCAUUX 3HAK MOOYIIA.

KBagpaTHbie KopHI

ApudmeTrnueckuil kBaJpaTHbiii KopeHb. [IpeoOpa3oBanre BeIpaXXeHUH, coAepkKalluX KBaJpaTHbIe KOPHU: YMHOKEHHUE, JIeJICHUEe, BBIHECEHUE MHOKUTEIS U3-TI0]T
3HaKa KOPHS, GHeceHUe MHOMCUMENS NOO 3HAK KOPHS.

YpaBHeHHUsI M HEPaBEHCTBA

KBagpaTHoe ypaBHeHHe H €er0 KOPHH

KBaaparuelie ypaBHeHus. HenonHele kBaapaTHble ypaBHEHMs. [[MCKpUMHMHAHT KBaApaTHOroO ypaBHeHUs. PopMylia KOpHEH KBaJpaTHOTO ypaBHEHMs. Teopema
Buema. Teopema, oopamnas meopeme Buema. Pemienue KBaJpaTHBIX YpPaBHEHH: HCIIOJIb30BaHHE (OPMYIBI A HAXOXKIEHUS KOPHEH, epaghuueckuti memoo
peuienus, pasioxHceHue Ha MHOMCUmeny, noooop KopHel ¢ Ucnonv3osanuem meopemsl Buema. Konuuecmeo kopueu K6a0pamuo2o ypasHeHus 8 3a8UCUMOCTU OM
e20 ouckpumunanma.. Keaopamuule ypasnenus c napamempom.

JApo0HO-panoHaIbHbIC YPABHEHUSA

Pemenue npocreiimux ApoOHO-TMHEHHBIX YpaBHEHUN. Peuterue OpoOHO-payuoHanbHuIX ypasHeHUl.



Memoovl pewienus ypasrenuti: Memoosvl pagHOCUIbHBIX NPeoOPA306aAHUL, MeMOO 3aMeHbl NepeMeHHOU, epaguieckuii memod. Hcnonvzosanue ceolicme gynkyui
npu peuleHuy ypagHeHull.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB. [IpoBepka cripaBeJIBOCTH HEPABEHCTB IIPU 33JaHHBIX 3HAYEHUAX IIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HeCTpOrue HepaBeHCTBa. PelieHre TuHEHHBIX HEPABEHCTB.

CucreMbl HEPaBEHCTB

CucTtemMbl HEpaBEHCTB C OJHOM NEepeMEeHHON. Penienne cucteM HEpaBEHCTB ¢ OHOM MEPEMEHHOM: JTMHEHHBIX . M300pakeHue penieHrs CHCTeMbl HEPABEHCTB Ha
YHUCJIOBOM MPSAMOM. 3anuch pelIeHUs] CUCTEMbl HEPABEHCTB.

DOyHKIUHA

KBagparuunasa pyHkumst

CgoiictBa W rpaduk kKBaapaTuyHOW GyHKUMH (mapabomna). [locmpoenue epagpuxa keadpamuyno yukyuu no mouxkam. HaxoxnaeHue Hyled KBaJIpaTUIHOU
(GYHKIMY, MHOJCECMBA 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYIMKO8 MOHOMOHHOCU.

Oo0paTHasi NPONOPUMOHAIBHOCTD

CaoiicTBa QyHKIMU y = LS ['unep6omna.
X

Penienne TeKCcTOBBIX 32124

3anaum Ha Bce apupMeTHUECKHUeE TelHCTBUA

Penienue TeKCTOBBIX 3a/1a4 apupMeTnIeckuM criocooom. Mcnonb3oBanue Tabnul, cxeM, 4epTexkeil, Ipyrux cpeacTB NpeACTaBICHUS JaHHbIX TP PELICHUH 3a/1auu.
3agauu Ha IBMKeHHe, Pa00Ty U NOKYIIKH

AHaim3 BO3MOXKHBIX CUTYallMi B3aMMHOTO PACIIONOKEHHsI OOBEKTOB MPU UX ABHKEHHH, COOTHOILIEHHSI 0OBEMOB BBINOJIHAEMBIX pabOT IPU COBMECTHOMN pabore.
3agayu Ha YACTH, 1014, IPOLEHTHI

Pemenue 3anau Ha HaxOXACHHUE YaCTH YKCIIA M YUCIIA IO €ro YacTh. Penenne 3a1a4d Ha MpoLeHTsl U Aoiu. [Ipumenenne nponopuuii npy peleHnu 3a1au.
Jloruyeckue 3agauun

Pemenue noruueckux 3agau. Pewenue nocuveckux 3a0ay ¢ nomowpio 2pagos, maoauy.

OcHoBHbIE MeTOJbl pelleHUus] TeKCTOBBIX 3aJa4: apupMeTHuecKuil, anreOpanueckuii, nepedop BapHaHTOB. [lepsuunvle npedcmasieHus 0 Opy2ux Memooax
peutenus 3a0ay (ceomempuieckue u epaguieckue memoosl).

CraTncTuka ¥ Teopusi BeposiTHOCTEH

CayuaiiHble cOObITHS

CrnyualiHple OIBITHI (SKCIIEPUMEHTHI), AJIEMEHTapHble ciy4yaiiHble cOoObITHSA (McXonbl). BeposTHocTH 3yeMeHTapHbIX cOOBITUH. CoOOBITHS B CIydalHBIX
9KCHEPUMEHTAaX M OJaronpusATCTBYIOIIUME 3JIEMEHTapHble COObITHA. BeposTHocTH ciydailHbIX cOObITHHA. ONBITBEI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU
coObiTusiMu. Kiaccuueckne BepOATHOCTHBIE ONBITHI C HCIOJIB30BAaHUEM MOHET, KYOMKOB. [Ipedcmasnenue codvimuii ¢ nomowplo ouazpamm Jinepa.
IIpomusononoosicueie cobbimus, odveounenue u nepecevenue coobimuil. Ilpasuno crosxcenus éeposmuocmeti. Cnyuaiinulii 6b100p. Ilpedcmagnenue skchepumenma
6 euoe depesa. Hesasucumvie cobbimus. Ymnooicenue eeposimmocmeri nezagucumolx coovimuil. Ilocnedoeamenvnvle nezagucumole ucneimanus. llpeacrasienne o
HE3aBUCHMBIX COOBITHSX B )KHU3HU.

«I'eomerpus», 8 kiace

I'eomeTpuueckue purypni



@urypsl B reOMeTPHH H B OKPYKaI0LIeM MHpPe
['eometpuueckas purypa. DopMupoBaHre IPEICTaBICHUNA O METAIIPEIMETHOM MOHATHH «PUTYPay.

OceBas cummeTtpusi reomeTpudeckux Guryp. LleHTpanbHas cHMMETpHsi TEOMETPUYECKUX QUTyp.

MHOroyroJbHUKH

MHOrOyroibHUK, €ro 3J€MEHTbl U €ro CBOMCTBA. Pacno3HaBaHME HEKOTOPBIX MHOIOYTOJIBHUKOB. Bbinykivie U HegulnyKivle MH020Y20abHUKU. 1IpaBuibHbIE
MHOTOYTOJIbHUKH.

YetbipexyronpHuku. [lapannenorpamm, pom0O, NpsMOYroJdbHUK, KBapaT, Tpaneus, paHooeapeHHas Tpanenus. CBoHWCTBa U MPU3HAKHU MapajlieJorpaMma, pomoa,
NpsIMOYTOJIbHHUKA, KBaJipaTa.

OKpPYXKHOCTb, KPYT

OKpy»KHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIC U BIIMCAHHBIE yTJibl. KacatenbHas u cekywas K OKpY>KHOCTH, Ux ceolicmea. BrincanHble U ONMUCaHHbIE
OKPYKHOCTH JJI1 TPEYTOJIbHUKOB, Yemblpexy20abHUK08, NPABUIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckne purypsl B npocTpancTse (00beMHbIe TeJia)

Mnocoepannuk u eco snemenmol. Hazeanuss MHO202paAHHUKO8 C pPA3HLIM NOJONCEHUEM U Koaudecmeom 2cpaneu. llepBUuHbIE NMPEACTABICHUS O MUPAMUIE,
napajuiejenumnese, npusme, cgepe, mape, HUIMHIPE, KOHYCe, X 2JIEMEHTaX U MPOCTEHIITNX CBOMCTBAX.

OTHOmIEeHNS

Ilooooue

IIponopyuonanvhvie ompesxu, nooodoue gueyp. IlooobHvie mpeyeonvruku. IIpusnaxu nodoous.

B3aumHoe pacnoJioskeHue psMon U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus n BbIYMCICHUS

Beanunnbl

[TonsiTrie o oMM MIOCKON (GUTYPHI U ee cBoicTBaxX. M3mepenue miomiaaeii. EquHUIb u3MepeHust mIomaan.

HN3mepeHus u BbIYMCIEHUS

WHCTpyMEHTHI U1 U3MEPEHUN U TIOCTPOSHUH; U3MEPEHNE U BBIYMCIICHUE YTIIOB, ATUH (paccCTOsHUM), momazeil. TpuronoMerpuueckue GyHKIUKU OCTPOTo yria B
MPSIMOYTOJIBHOM TPEYTOBHUKE Tpuconomempuueckue GyHKyuyu mynoco yeid. Beraucinenue 3JeMeHTOB TPEYTOJIbHUKOB C UCIIOIb30BAHUEM TPUTOHOMETPUUYECKUX
cooTHomeHui. DopMyIbI MIIOMAAN TPEYTOIbHUKA, TapaieIorpaMMa U ero YacTHBIX BUI0B. CpaBHEHUE U BhIYHCIeHUE momaaei. Teopema [Tudaropa.
I'eomeTpuueckue npeodpa3oBaHus

IIpeoGpa3oBanus

[Tonsarue npeobpazoBanus. [IpeacraBnenue o MeTanpeIMETHOM OHSITHH «1IpeodpazoBanue». Ilododue.

Hcropust MaTeMaTHKHU

Bosnuknoeenue mamemamuxu Kak Hayku, smanvt ee pazeumusi. Ochognvle pazoenvl mamemamuku. Beioarowuecs mamemamuky u ux 6K1iao 6 paseumue HayKu.
beckoneunocmo mnoorcecmea npocmuix uucen. Qucna u onunvl ompesxos. Payuonanvhuie uucna. Ilompedonocms 6 uppayuonanvruix uucnax. [llxona Iugazopa
3apoocoenue ancebpol 6 neopax apupmemuxu. An-Xopesmu. Poocoenue oyxeennou cumeonuxu. I1. epma, @. Buem, P. [lexapm. Ucmopus sonpoca o naxodcoeHuu
Gopmyn KopHell aneebpauyeckux ypasHenuti cmeneretl, oonvuiux vemoipex. H. Tapmanws, [owc. Kapoano, HX. Abens, D. I'anya.

Tlossnenue memooa KOOpOUHam, NO3BONAIULE20 NEPEBOOUMb 2eoMempuiecKue 00bekmyl Ha A3bIK ancebpul. [loaenenue epaguxos ynxyuil. P. [Jlekapm, I1. Depma.
IIpumepul pasnuunsix cucmem KOOPOUHAM.
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YpaBHeHHUS U HEPABEHCTBA
YpaBHeHus

[lonarue ypaBHEHUs U KOpHS ypaBHeHHs. [Ipedcmasnenue o pasnocurbHocmu ypasnenuil. Odracmes onpedenenHus ypasHenus (001acms OONYCMUMbIX 3HAYEHUT
nepemeHHol).

JIuHeiiHOe YpaBHEHHE U ero0 KOPHU

Pemienue MTUHENHBIX ypaBHEHUH. JIuneunoe ypasnerue ¢ napamempom. Konuwecmeo kopreu nuneuno2o ypasuenus. Peuwenue Tunetinbix ypagHeHull ¢ napamempom.
KBaapaTHoe ypaBHeHHEe U €r0 KOPHHU

KBanparusle ypaBHeHus. Hemonnble kBajpaTHble ypaBHEHUS. bukeadpamuvie ypasneHus. Ypasnenus, ceooumvie K NUHEUHbIM U Keaopamuwvim. Keadpammuvlie
VpaeHeHus ¢ napamempom.

JApo0Ho-pannoHaIbHbIe YPABHEHUSA

Pemenue npocredmmx qpoOHO-IMHEHHBIX YpaBHEHUH. Peuterie OpoOHO-payuoHaIbHbIX YPAGHEHUIL.

MemoOwbl pewsenusi ypasHeHuii: Memoovl pa8HOCUNILHBIX NPeoOpa308anUll, Memoo 3aMeHbl nepeMeHHOU, epaguieckutl memoo. Hcnonv3osanue ceoticme hyHKyui
npu peuleHuy ypagHeHul.

Ipocmetiwue uppayuonanvuvle ypasnenus suoa [ f (x) =a, \/ f(x)= \/ g(x) . Ypasnenus éuoa X" =a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHHid

YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU.. [Ipsamas Kax epaguueckas uHmepnpemayus IUHetH020 YPAaeHeHUs ¢ 08YMs NepemMeHHbIMU.

Pemenne cucreMs! ypaBHEHMIA.

MeTo/ibI pelieHrs CUCTEM TUHEHHBIX YPaBHEHUI C ABYMS MIEPEMEHHBIMU: 2paguieckull Memoo, Memoo ClOHCeHUs:, METO/I TTOICTAHOBKHU.

Cucmembvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBA. Qbnacmb onpeodeienus HepageHcmea (001acmes 0ONyCMUMbIX 3HAYEHUL NePeMeHHO).
Keaopamnoe nepasencmeo u e2o pewsernus. PewieHue K6a0pamHulxX HEPAGEHCME: UCHONb308AHUE CEOLICNE U 2PAPUKA KBAOPAMUYUHOU PYHKYUU, MEeMOO UHMEPBAIO08.
3anuce pewenus keadpamnoco Hepagencmaa. Pewenue yenvix u OpoOHO-payuoHaIbHbIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

Cucrembl HEPABEHCTB

CucTeMbl HEpaBEHCTB C OJIHOM TepeMeHHOW. PemieHne cucteM HEpaBeHCTB C OJHOW MEPEeMEHHOMW: JTHMHEHHBIX, Kkeadpammubix. VI300pakeHne pemeHnsi CHCTEMBI
HEpaBEHCTB HAa YUCIIOBON MPSAMOM. 3alUCh pEIIEHHs CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHonsaTue pyHkuuu

CrnocoObl 3ananust GyHKUUN: aHaIUTHUYECKUH, rpaduyeckuit, Tabnuunbiii. ['paduk ¢ynkiuu. [lpumepsl QyHKUMA, MOTy4aeMbIX B IMpolecce HCCIeT0BaHUS
Pa3JIMYHBIX PEAJIbHBIX MPOILECCOB U pelIeHus 3a1ad. 3HaueHue QyHKIMM B Touke. CBolicTBa (hyHKLHMI: 00JIacTh OINMpeesieHusl, MHOXKECTBO 3HAaYCHUH, HYIIH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YeMmHOCHb/HeuemHoChmb, TIPOMEXKYTKH BO3pacTaHUs W yObIBaHHS, HawOoJblllee M HaWMeHbIee 3HaYeHHs. lccnemoBanme
dbyukun no ee rpaduxy. IIpeocmasnenue 06 acumnmomax.Henpepvignocmo ¢hynxyuu. Kycouno 3adannuvle pyuxyuu.

Keaaparuunas gpyHkumus

CaotictBa u rpaduk kBampatuuHo QyHkuuu (mapabona). [locmpoenue epaguxa xeadpamuynou Gyukyuu no mouykam. HaxoxaeHue Hyled KBaJpaTHIHON
GYHKIMY, MHOJCECMBA 3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOSHCMEA, NPOMENCYMKO8 MOHOMOHHOCHU.



I'paguru pynxyuii. llpeobpasosanue cpapura pynkyuu y = f (x) 0n1 nocmpoenus epaguxos Gynkyui 6uoa y = af (kx+b)+c -
. k

I'paghuxu ¢pynxyuii y:a+m, y =X y=%x, y=|x

IMocJien0BaTEILHOCTH U MPOTPECCHU

YucoBas mocie10BaTeIbHOCTD. [IprMephl YHCIOBBIX MOCIIEIOBATEIPHOCTEH. beCKOHEUHBIE TIOCIIeIOBATEIbHOCTH. Apu(METHYECKAs TIPOTPECCUS U €€ CBOMCTBA.
I'eomerpuueckass mporpeccus. @opmyna o0dwe20 uieHa u cymmvl N Nepevix uleHo8 apupmemuueckou u ceomempudeckou npoepeccutl. Cxooswasics
2eomempuiecKas npocpeccusl.

Pemenne TeKCTOBBIX 3224

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHaJIM3 BO3MOXKHBIX CUTYAIMi B3aMMHOTO PACIIOJIOKEHHSI OOBEKTOB MPH UX JBHKCHUHU, COOTHOIICHUSI 00hEMOB BBITIOJTHIEMBIX pa0OT IPH COBMECTHOM padoTe.
Jloruyeckue 3a1a4u

Penienue nmoruveckux 3anau. Peuterue n102uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.

OcHOBHBIE MeTO/JbI pelIeHUsl TEKCTOBBIX 3a7a4: apuPMETHUSCKUN, anreOpandeckuii, mepedop BapuaHTOB. [lepsuunvle npedcmasieHus 0 Opy2ux mMemooax
peutenus 3a0ay (ceomempudeckue u epapuueckue memoowvl).

CraTucTHKA M TEOPHsi BEPOSITHOCTEIH

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmanosku, ¢axkmopuan uyucia. Couemanus u uucio coyemanui. @opmyna uucia cowemanui. Tpeyeonvuux Ilackans. Onvimel ¢
OONLUUM YUCTIOM PABHOBOIMONICHBIX DNIEMEHMAPHBIX coObimuil. Buluucienue eeposmuocmeil 8 onslmax ¢ npumeHeHuem KoMouHamopHwix gopmyn. Mcnvimanus
bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuii bepryniu.

Cnyuaiinvle geuyuHbl

3nakomcmeo co CAYHAUHbLIMU BETUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbIX CAYYauHulX eenudun. Pacnpedenenue eeposimuocmeil. Mamemamuueckoe
odicudanue. Cgoticmea mamemamuyeckozo oxcuoanus. Ilonamue o 3axone bonvuux yucen. Msmepenue eeposmuocmetl. Ilpumenenue 3aKoHa 60OIbUWUX Yucel 8
COYUONIO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, ObecneyeHUU Oe30NACHOCU HACEeeHUsl 8 YUPe3B8bIYALIHbIX CUMYAYUSX.

«I"eomerpusn», 9 knace

HN3mepeHus ¥ BbIYMCICHUS

HN3mepenus ¥ BbIYMCICHUSA

Tpuronomerpruyeckue (QyHKIMHM OCTPOTO yria B HPSIMOYTOJIBHOM TpEyrojibHUKe IpuconHomempuyeckue QyHkyuu mynoz2o yend. BbpIUNCIEHHE 3JIEMEHTOB
TPEYTrOJbHUKOB C UCIOJIb30BAHUEM TPUTOHOMETPHUECKUX COOTHOIICHNH. DOpMYIIbI IIIOMAIN TPEyroJbHUKA, apajieIorpaMMa U €ro YaCTHBIX BUO0B, (POPMYITbI
JUTMHBI OKPY>KHOCTH U IIomaau Kkpyra. CpaBHeHHE U BBIYUCIICHUE UIonaaen. Teopema curnycos. Teopema Kocumnycos.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

BekTops!

[Tonsatue BekTOpa, AEUCTBUS HAJl BEKTOPAMH, HCIIOJIb30BaHHE BEKTOPOB B (DUBUKE, pA3I0HCEHUEe 6EKMOPA HA COCMABIAIOuUe, CKAAPHOE NPou3gedeHue.
Koopaunartsi

OCHOBHBIE TIOHSATHS, KOOPOUHAMbL BEKMOPA, PACCOsIHUE MedcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus guzyp.

IIpumenenue 6ekmopo u KoopouHam OJisl peuieHuss NPOCMeUUX 2e0MempUiecKux 3a0au.

HcTopust MaTeMaTHKHU



Bosnuknoeenue mamemamuxu Kak Hayku, smanvt ee pazeumus. OchogHvle pazoenvl Mmamemamuku. Boioarowuecs mamemamuky u ux 6Kiao 6 passumue HayKu.
beckoneunocmo mnoocecmea npocmuix uucen. Qucna u onunvl ompesxos. Payuonanvhuie uucna. Illompedbnocms 6 uppayuonanvuvix yuciax. [llkona Iugazopa
3apooicoenue ancebpol 6 neopax apupmemuxu. An-Xopesmu. Poocoenue oyxeennou cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxodcoenuu
Gopmyn KopHell aneebpauyeckux ypasHenuii cmeneneil, bonvuux yemoipex. H. Tapmanwvs, /[c. Kapoano, H.X. Abenw, . I'anya.

Tlosaenenue memooa KkoopOuHam, NO360IAIOULE20 NEPEBOOUNb 2eoMempuyecKue 0ovbeKmsl Ha A3bIK aneeopul. [lossenenue epaguroe pynkyuii. P. [Jlexapm, I1. @epma.
Ilpumepol pasnuuHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, uucia Puoonauyu. 3aoaua o waxmamuou oocke. CX0OUMOCHb 2eoMemMpUdecKoll npocpeccuul.

Hcmoru meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. bepuyninu, A.H.Koamozeopos.

Om 3emnedenus k ceomempuu. Ilugpazop u eco wxona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasuibHbIX MHO20Y20IbHUKOS. Tpuccekyus yena.
Ksaopamypa kpyea. Yosoenue xyba. Ucmopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Mcmopus nsamozo nocmynama.
T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCNU OKPYHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysuanu Anaxcaeop, Spamocghen u Apucmapx o pazmepax Jlynol, 3emau u Coanya. Paccmosnus om 3emau 0o Jlymsl u
Connya. Hsmepenue paccmosnus om 3emnu 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Diinep. H. 1. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: [lemp |, wikona mamemamuueckux u Hagueaykux Hayx, pazgumue poccutickoeo groma, A.H. Kpvinos. Kocmuueckas npoepamma
u M.B. Kenovuu.

I[Inanupyemblie pe3yabTaThbl

5-6 k1acc MaremaTuka

JIMYHOCTHBIM pe3yJIbTATOM U3yUYEHUS MpeaMeTa ABiseTcss GOPMUPOBAHUE CIETYIOMINX YMEHUN U Ka4eCTB:
® HE3aBUCHUMOCTb U KPUTUYHOCTbH MBILIUICHHUS;
® BOJIS M HACTOMYMBOCTH B IOCTHKEHUU IIEJIH.
MertanpeMeTHbIM pe3yJIbTATOM U3YyUSHHsI Kypca sIBIIseTcsl JOpMHUPOBaHUE YHUBEpPCAbHBIX yueOHbIX AeicTBuil (YVY]).
Pecynamuenvie YY/[:
®  CaMOCTOSITETTLHO OOHAPYKUBATh U (OPMYITHPOBATH YUEOHYIO MPOOIEMY, ONIPEACIITh esb Y [1;
® BBIJBUTaTh BEPCUM pPELIECHUs! MPoOIeMbl, OCO3HABaTh (M MHTEPIPETHPOBATH B Cllyyae HEOOXOAMMOCTH) KOHEUHBIH pe3ysbTaT, BHIOMpPATh CPEACTBa J0-
CTHO>KEHHUS LIEJIH U3 NIPEATIOKEHHBIX, a TAK)KE UCKAaTh UX CAMOCTOSITENIBHO;
®  COCTaBJIATH (MHIMBHUAYAJIHHO WU B TPYIIE) IJIaH peIeHus Mpo0ieMbl (BBIIOIHEHUS TIPOEKTA);
e paboTas 1o IUIaHy, CBEPATh CBOM JIEHCTBUS C LIETBI0 U IPU HEOOXOJUMOCTH UCTPABIATh OIIMOKH CAaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTUPOBATH IUIaH);
e B JIMAJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOATEIbHO BEIOpAHHBIE KPUTEPUHU OLIEHKH.
Ho3naeamenvnwvie YY/[:
® [IPOBOJUTH HAOJIOJCHNUE U SKCIIEPUMEHT I0JI PyKOBOJCTBOM YUUTEIS;
® OCYILECTBJISATH PACIIMPEHHBIM MOUCK HH(OPMAIIUU C UCIIOJIB30BAHUEM pecypcoB Oubnmorek u MHrepHera;
® OCYIIECTBIATH BEIOOP Hanboee 3GEeKTUBHBIX CITIOCOOOB PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUN;
® aHATM3MPOBAaTh, CPABHUBATH, KJIACCU(PULIMPOBATH U 0000IIATH (PAKTHI U SBICHUS;



®  1aBaTh ONPEAEICHUS MOHATUSM.
Kommynuxamuenwvie YY/I:

® CaMOCTOSTENIbHO OPraHU30BbIBATh y4EOHOE B3aUMO/ICHCTBHE B IpyIIe (ONPeAessATh O0IME LEeNU, JOTOBAPUBATHCA APYT C APYTOM U T. 11.);

® B MCKYCCHU YMETh BBIABHUHYTbh apPT'yMEHThI U KOHTPAPTYMEHTHI;

®  YUYUTHCS KPUTHMYHO OTHOCUTHCS K CBOEMY MHEHUIO, C TOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTh CBOETO MHEHMSI U KOPPEKTUPOBATH €I0;

® [IOHMMAs MO3UIHIO IPYTOTO, Pa3InYaTh B €r0 PeUU: MHEHHUE (TOUKY 3pEHHS), 10OKA3aTeIbCTBO (apPTyMEHTHI), (haKThl (TUIOTE3bI, AKCHOMBI, TEOPUH ).

IIpeaMeTHbIE pe3ybTaThI:
Y4eHUK HAYUYMTCH (J1JIA MCII0JIb30BAHUS B IOBCEHEBHOM KM3HM M 00ecnieYeHHusI BO3MOKHOCTH YCIEIHOI0 NPOA0JIKeHHsi 00pa3oBaHusi HA 0a30BOM

YPOBHE)

e  OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHAMHU: MHOXKECTBO, SJIEMEHT MHOXKECTBA, ITOJIMHOKECTBO, PUHAJIC)KHOCTD;

®  33J]aBaTh MHOXECTBA MEPEYUCICHUEM UX DJIEMEHTOB;

®  HAXOJUTh IepecedyeHue, 00bEAUHEHNE, TOJMHOXKECTBO B IPOCTEHIIINX CUTYAIUX.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

L] paCHO3HaBaTI) JIOTUYCCKHU HCKOppeKTHI)IG BBICKA3bIBAHUS.

Yucaa

e OmepupoBath Ha 0a30BOM YypOBHE MOHATHUSAMHU: HATypalbHOE YHCIO, IIEJI0€ YHUCIIO, OOBIKHOBEHHAas Ipo0b, NECATHUYHAs IOpoOb, CMEUIaHHOE YHCIIO,
palOHAIBHOE YUCIIO;

®  ICMOJIb30BAaTh CBOMCTBA YKMCEN U MpaBujia JSHCTBUHN C pallMOHAIbHBIMHU YUCIIAMH IIPU BBITIOJTHEHUH BHIYUCIICHUH;

®  ICMOJIb30BaTh IPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOJHEHUH BBIYUCICHUN U PEIICHUU HECIO0KHBIX 3a/1a4;

®  BBHINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMM;

®  CpPaBHUBATH pAllMOHAIbHBIC YUCIIA.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

L] OIICHHUBATH pe?;y.]'II)TaTBI BI)I‘II/ICJ'IGHI/Iﬁ HpI/I pCIHeHI/II/I HpaKTI/ILIeCKI/IX 3aaa4,

L] BBIITIOJIHATH CpaBHeHI/Ie YUuCeII B peaﬂLme CI/ITyaHI/ISIX;

®  COCTaBJISITh YUCIIOBBIE BHIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

CTaTuCTHKA ¥ TeopHsi BepOSITHOCTEl

e [IpencraBnsTh HJaHHBIC B BUIE TAOIHII, IUATPAMM,

®  YyuTaTh MH(POPMAIHIO, IPEACTABICHHYIO B BUJI€ TaOJIUIIbI, JHArpaMMBbI.

TexcToBbIE 3a7a4M

e PemaTe HECIIOXKHBIE CIOXKETHBIE 32/1a4M PA3HBIX TUTIOB HA Bce apuMeTHuecKue AeHCTBUS;

®  CTPOUTH MOJEIH YCIOBHS 3a7auu (B BUJE TaOIHIIBI, CXEMBI, pUCYHKA), B KOTOPOI JaHbI 3HAYEHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIHUWH, C [IEIbI0 TOUCKA
peuieHus 3anayy,

OCYIIECTBIISATH CITOCO0 MOUCKA PEIICHUS 33/1a4H, B KOTOPOM PACCYXACHUE CTPOUTCS OT YCIOBHS K TPEOOBAHHIO WM OT TPEOOBAHMS K YCIOBUIO;
COCTABJISITH TUTAH PEIICHUS 3a/1a4u;

BBIJICJIATH 3TAlbl PEIICHUS 3aa4H;

MHTEPIPETUPOBATH BHIYMCIUTENbHBIE PE3YJIbTATHI B 33/1a4€, UCCIE0BAThH MOJIYYEHHOE PELICHUE 3a1a4H;

3HATH pa3INure CKOPOCTel 00BEKTa B CTOSUYEH BOJIE, POTUB TCUCHHUS U 110 TCUCHHUIO PEKH;

[ ]
[ ]
[ ]
[ ]
[ ]
e  pelaTth 33Ja4d Ha HAXOXKJIEHUE YaCTH YMCJIa U YMCIIA 110 €ro YacTH;



e  pemarh 33Ja4d Pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHHE), CBA3BIBAIOIINX TP BEIMUUHBI, BEIICATH STH BEJIMYUHBI M OTHOILICHHS MEXy HUMU;
®  HAXOJUThb IIPOLIEHT OT YUCJIA, YUCJIO 110 IIPOLIEHTY OT HEro, HaXOAUTh IIPOLEHTHOE OTHOIICHHUE IBYX YUCEI, HAXOAUTH IIPOLICHTHOE CHUKEHUE U IIPOLICHTHOE
NOBBILICHUE BEJIUYHHBI;
®  pemuaTh HEeCIOXKHBIC JIOTHYECKHE 3aJa4d METOIOM PaCCyKICHUM.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTUX NPEeIMETOB:
®  BBIBUIaTh FMIIOTE3bl O BOZMOXKHBIX IPEIEIbHBIX 3HAUEHUAX UCKOMBIX BEJIMYMH B 3a/1a4€ (eJ1aTh IPUKUAKY)
Harnsanas reomerpus
I'eomeTpuueckue purypni
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMMU: (PUTypa, TOUKA, OTPE3OK, IpsIMas, JIyd, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHHUK,
NPSMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb M KPYT, IPSMOYTOJIbHBIN Napajienenumnes, Kyo, map. M300paxars uzyyaemble GUTypbl OT PYKH U C TOMOIIBIO TUHEUKH
U LIUPKYJIA.
B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:
e  pemarh MPAKTHYECKHE 33a4 C MPUMEHEHHEM POCTEHIINX CBOICTB (QUTYp.
HN3mepenns u BbIYUCICHAS
e  BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUI, BEJIMYHMH YIJIOB, C IOMOIIbI0 HHCTPYMEHTOB I U3MEPEHUH IMH U YIJIOB;
®  BBIYMCIIATH IUIOUIAN IPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HH U NPU U3YYECHUH APYTUX NPEeIMETOB:
®  BBMUNCIHATH PACCTOSHUS HA MECTHOCTH B CTAaHAAPTHBIX CUTYALUAX, IUIOIAAN PSIMOYTOJIbHUKOB;
®  BHINOJHATH MPOCTEHINNE IOCTPOCHUS M U3MEPEHHUSI HA MECTHOCTH, HEOOXOIMMbBIE B pEalTbHON KHU3HH.
Hcropust MaTeMaTHKHU
®  ONMCBIBATh OTJEJIbHBIC BBIJAIOIINECS PE3YIbTAThI, TIOJYYEHHBIE B XO€ Pa3BUTUS MAaTEMATHKHU KaK HAYKH;
e  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHON UCTOPHUEN.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCA B 5-6 Kiaccax (1Js1 odecredyeHUsi BO3MOKHOCTH YCIICIIHOTO MPOJOJIKeHHs 00pa3oBaHus Ha 0a30BOM U
yriiy0JIeHHOM ypPOBHSX)
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOH JIOTHKH
e Onepuposamv NOHAMUAMU. MHOINCECMEO, XAPAKMEPUCTMUKU MHOJCECMEA, DJIeMEHM MHOXMCEeCmed, Nycmoe, KOHeuHoe U OecKOHeuHoe MHONCeCMEBO,
HOOMHOINCECMBO, NPUHAONIEHCHOCTD,
® onpedensams NPUHAOTIEHCHOCMb INEMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHulo MHONMCEeCms, 3a0a8amb MHONICECEO C NOMOWbIO Nepevyuciienus
9NEeMEHMOB, CI06ECHO20 ONUCAHUAL.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NPEeIMETOB:
®  pacnosHasamv N02UYECKU HEKOPPEKMHbLE 6bICKA3bIEAHUA,
®  CcmMpoumbsb YenouKy yMO3aKI04eHUll Ha OCHO8E UCNONb308AHUSA NPABUTL JIOUKU.
Yucna
e  Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCIO, MHONICECMBO HAMYPANbHLIX YUCET, YeNoe YUCNO, MHONCECMBO Yenblx uucel, 00bIKHOGeHHAs Opodb,
oecamuynas Opobb, cMeuwanHHoe YUCI0, PAYUOHANbHOE YUCIO, MHONCECMBO PAYUOHATbHBIX HUCE, 2e0Mempuieckds UHmepnpemayus HAmypaibHblX, YeblX,
PAYUOHATIbHBIX,
®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
®  BbINOIHAMb BLIYUCTICHUS, 8 MOM YUCTe C UCNOTb308AHUEM NPUEMO8 PAYUOHATILHBIX BbIUUCTEHUL, 0O0CHO8bIBAMb AN20OPUMMbL GbINOJIHEHUS OCUCM UL,



®  ucnoavzosamov npusHaku oerumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussederus yucen npu blNOJIHEHUU 8bIYUCTEHUN U peuleHUU 3a0ay, 000CHOBbIBAMb
NPUSHAKU OeNUMOCTU,

®  GLINOIHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCETl C 3d0AHHOU MOYHOCMbIO,

®  Ynopsaooyusamsv YUCIA, 3aNUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0ECAMUUHBIX Opobell,

e naxooumv HO/[ u HOK uucen u ucnoniv3oeams ux npu pewieHuu 3a04a, .

®  0Onepuposamsv NOHAMUEM MOOYIb YUCILA, 2e0MEeMPUYECKdsl UHMepnpemayus MoOYis Yucia.

B noBce1HeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

®  NpuMeHAMb NPABUILA NPUOIUINCEHHBIX 8bIYUCIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay U peuleHuy 3a0ay Opyeux y4eOHblX npeomemos;

®  GLINOJIHAMb CPABHEHUE Pe3VIbMAMO8 bIYUCIEHUL NPU peuleHUY NPAKMU4eCcKux 3a0ad, 8 Mom yucie NpUOIUNCEHHbIX 8bIYUCTEHUL,

®  COCMABIAMb YUCTOBbLE BbIPAICEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeLlueHUlU NPAKMUYeCcKUX 3a0ay U 3a0a4 u3 opy2ux y4eOHvlx npeomMemos.

YpaBHeHUsI 1 HEPABEHCTBA

e Onepuposamv NOHAMUAMU. PABEHCMEO, YUCT0B0€ PABEHCMEBO, YPABHEHUEe, KOPEHb YPAGHEHUS, peuleHue YPAGHeHUs, YUCI080€ HePABEHCMBO.

CraTuCcTHKA ¥ TeopHsi BepOSATHOCTEH

e Onepuposamv noHamuaMU: CMoOYamsle U Kpy2osvie OUuazpammyl, madiuysbl OAHHbIX, CpeoHee apugdmemuiecKoe,

®  usgIeKamv, UHGopMayUI, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX;

®  cocmaenamv madauysbl, CMpoUums OUASPAMMbL HA OCHO8E OAHHbIX.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHUH JAPYTUX NMPEIMETOB:

®  u3gIeKamb, UHMEPNPemuposams U npeobpazosvieams UHGOpMaYUr, NpeocmasieHHyl0 6 Mmabauyax u Ha Ouazpammax, Ompax)carowyro ceoucmea u
XapakxmepucmuKu peaibHblX RPOYeccos U s61eHUl.

TexcToBbIE 3a7a4N

Pewamv npocmule u cnoscHvle 3a0ayu paszHvlx Munos, a makaice 3a0ayu NOGbIUEHHOU MpYOHOCMU,

UCNONIL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CILONCHBIX 3a0ay OJis NOCMPOeHUss NOUCKOBOLL CXeMbl U peuleHuUs: 3a0ay,

3HamMb U NPUMEHAMb 00a CNOCOOAa NOUCKA pelleHus 3a0ad (0m mpedo8anus K YCI08UIO U OM YCI08US K MpeboB8aHUI0);

MOOenuUpo8ams paccyiHcoOeHusi npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIO 2pagh-cxembi,

8b10€15IMb IMANbl PeUeHUs: 3a0a4 U CO0epHCanUe Kaxcoo2o smana,

UHMeEPNPemuposamsy 8bl4UCIUMENbHbLE PE3VIbINAmbl 8 3a0aue, UCCIe008amb NOIYYeHHOe peuleHue 3a0adu;

AHATIUBUPOBANL BCEBO3MONCHbIE CUMYAYUU 63AUMHO20 DACHONIONCEHUS. 08YX 00BEKMO8 U UBMEHEHUe UX Xapakmepucmuk Npu COBMEeCMHOM OBUICEHUU
(ckopocmb, 8pems, paccmosnue) npu peuleHuy 3a0ay Ha 08UdiceHUue 08yx 00bEKmMos8 Kak 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABIEHUSX,

®  UCCIe008amb 8CEBO3MONCHBIE CUMYAYUU NPU PeUeHUl 3a0ay Ha 08UdCEHUE NO peKe, PACCMampPUusams pasHvle CUCmeMbl OMcuema,

®  pewamsb pazHoobpa3zHble 3a0a4U «HA YACMUY,

®  pewamsb U 000CHOBbIBAMb C80€ peuieHue 3a0ad (8blOeNamb MAMeMamu4eckylo 0CHO8Y) HA HAXO0MCOeHUue 4acmu Yucia U Yucid no e20 4dcmu Hd OCHO8e
KOHKDPEMHO20 CMbICAA OpoOU;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCb 3A0a4 PA3HBIX MUNOS, CEA3bIBAIOWUX MPU GETUYUHBL (HA pabOmMYy, HA NOKYNKU, HA OBUMNCEHUE), 6bl0esAmb MU
BEIUYUHBL U OMHOULEHUS MENCOY HUMU, NPUMEHAMb UX NPU peueHuU 3a0ad, KOHCMpPYUuposams codCmeenHvle 3a0ayu YKa3aHHbIX MUnos.

B noBce1HeBHO KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

®  gvidenAmb NPU peueHuU 3a0ay XapakmepucmuKky paccmampueaemoll 6 3a0ave Cumyayuu, OmauyHvle om peaibHulx (me, om KOmopvlx adCmpazupo8anicy),
KOHCMPYUpo8ams HOGble CUMYAYUU C YY4emoM dMux XapaKkmepucmuk, 8 YaCmHoCmu, npu peueHuu 3a0ay Ha KOHYeHmpayuu, y4umoléams niomHoCmb 6eujecmsd,
®  pewams U KOHCMPYUPOBAMb 3A0a4lU HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYAYUL, 8 KOMOPbIX He MpeOyemcs MOYHbLL 8bIYUCTUMENbHBLL Pe3YIbman,;

®  pewams 3a0a4u HA OBUdNCEHUE NO peKe, PACCMAMPUBAS PA3HbIE CUCTEMbl OMCYema.



Harasinnast reomerpust

I'eomerpuueckue Gurypsl

o Izenexamn, unmepnpemuposams u npeobpaz08vléanms UHGOPMAYUIO O 2eOMeMPULEeCKUX Gueypax, npedcmasieHHyI0 Had YePmetcax,

®  uz00padicamv uzyuaemvie hucypvl 0m pyKu U ¢ NOMOUSLIO KOMALIOMEPHBIX UHCIPYMEHMOE.

N3mepeHusi 1 BBIYHCTEHHS

®  BBLINOIHAMb UBMeEPeHUe ONIUH, PACCMOSHUL, EIUYUH Y2l08, C NOMOWbIO UHCMPYMEHMO8 OJisl UsSMePEHUL OJIUH U V2ll08;

®  BHIYUCTAMb NIOWAOU NPAMOY2ONbHUKOB, KBAOPAMO8, 00beMbl NPAMOY20JIbHbIX Napalieslenunedos, Kyoos.

B noBceqHeBHOI KU3HHU U MIPU U3YYEHUH JIPYTUX NPeIMETOB:

®  BLIYUCTAMb PACCMOAHUSL HA MECIMHOCMU 8 CIAHOAPMHBIX CUMYAYUSX, NAOUAOU VHACIKO8 NPAMOY20IbHOU OpMbl, 00bEMbL KOMHAM,
®  BbINOJHAMb NpOCmeliuue NOCMPOEHUsL HA MECIMHOCIU, He0DX00UMble 8 PEAlbHOU JHCUSHU,

®  OyeHUBamv pasmepvl PeaibHbIX 00BEKNMO8 OKPYICAIOUIe20 MUpQ.

HUcTopust MaTeMaTUKHU

o  Xapaxmepuzosamu 6K1aA0 8bI0AIOUUXCA MAMEMAMUKOB 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHBIX 001acmell.

7 kaacc Aareodpa

N3ydenue anreOpsl B OCHOBHOH LIKOJIE 1AET 603MOMCHOCHb 00YUAIOWUMCA OOCMUYD CIENYIOIUX PE3YIBTaTOB PA3BUTHS:

B nanpaenenuu nuunocmnozo pazeumus:

YMeHue 5ICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIIM B YCTHOH M MMUCbMEHHOH (popMe, MOHMMATh CMBICI IIOCTABIICHHOH 3a/1a4H, BBICTPauBaTh apryMEHTAIIUIO,
IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBIL;

KpuTHuHOCTH MBIIIICHNUS, YMEHHS PACIIO3HABATD JIOTUYECKH HEKOPPEKTHBIE BHICKa3bIBAHMUS, OTJIMYATH THIIOTE3Y OT (paKTa;

[IpencraBiaeHne 0 MaTeMaTHUECKOM HayKe Kak cepe 4eI0BEeUeCKOH 1eATeIbHOCTH, 00 ATanax ee pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHSI [IMBUIIM3ALINH;
KpeatnBHOCTH MBIIIEHUS, THUIIMATUBA, HAXO{YMBOCTh, AKTUBHOCTH IIPU PEIICHUN MATEMATUYECKUX 3a7a4;

YMeHune KOHTPOIMPOBATH MPOLIECC U PE3YNbTaT Y4eOHOH MaTeMaTHUECKON AEATENbHOCTH;

CnocoOHOCTh K SMOIIMOHATIBHOMY BOCHPHITHIO MATEMAaTUYECKUX 0OBEKTOB, 3ajay, PELICHHUH, pacCcyKIeHUH.

B memanpeomemmnom nanpagnenuu:

YMEHME BUJIETh MAaTEMATUUYECKYIO 3a]]auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTrUX TUCIUIUIMHAX, B OKPYXKalOIIEeH KU3HU;

YMEHUE HaXOJUTh B PA3JIMYHBIX HCTOUHMKAX HHPOPMALIUIO, HEOOXOJUMYIO JJIsl pEIIeHUs] MaTeMaTHYeCKUX Mpo0ieM, U MPECTaBIATh €€ B OHATHOU dopMe;
IPUHUMATD PELIEHUE B YCIOBUAX HEMOIHON U U30BITOUYHOM, TOUHOM U BEpOSITHOCTHON MH(OpMaIUY;

yMEHHE IOHUMATh U UCIIOJIb30BAaTh MAaTEMAaTUYECKUE CPEACTBA HATIIAIHOCTH I WIUTKOCTPALUU, MHTEPIIPETALUU, apryMEHTALUU;

YMEHHE BBIABUTATh TMIIOTE3bI MPU PELICHUH Y4€OHBIX 3a7a4 ¥ TOHUMAaTh HEOOXOAUMOCTh UX TPOBEPKU;

yYMEHUE NPUMEHATh UHAYKTUBHBIE U JETYKTUBHBIE CIOCOOBI PACCYKACHUHN, BUJETh Pa3IMYHbIE CTPATETUH NP PEIICHUH 3a]1a4;

MTOHUMaHUE CYIIHOCTH AITOPUTMUYECKUX MPEIIUCAHUNA U YMEHHUE NEVCTBOBATh B COOTBETCTBUU C IIPEII0KEHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITETIbHO CTaBUTh 11€JIH, BEIOMPATH M CO3/1aBaTh AJITOPUTMBI JJIsl PEHICHUs] Y4eOHBIX MaTEMaTUYECKUX MPOOIIEM;

YMEHHE IIJIaHUPOBATh M OCYLIECTBIIATD JACATEIbHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a7a4 UCCIIE0BATEIBCKOTO XapaKTepa;

NepBOHAYAJIbHBIE TPEACTABICHUS 00 UJIESX U O METO/IaX MAaTEMAaTUKU Kak 00 YHHUBEPCAJIbHOM SI3bIKE€ HAYKU M TEXHUKH, O CPEJCTBE MOJICTUPOBAHMS BJICHUN U
IIPOLIECCOB.

B npeomemmnom nanpaenenuu:

[TpeameTHBIM pe3ynbTaTOM U3yUEHHsI Kypca sIBISETCst CQOPMHUPOBAHHOCTD CIEAYIOIINUX YMEHUH.

IIpenmerHas o0sacTh «Apudpmernrkar»



YueHuK HayyuTCH:
[lepexoauTtb oT 0 HON (POPMBI 3aITMCH YHUCEIN K JPYToi, MPEACTABIATh ACCATUYHYIO IpoOb B BUE OOBIKHOBEHHON M OOBIKHOBEHHYIO - B BHJIE IECATHYHOM,
3alMCBIBAaTh OOJIBIINE U MaJIble YHCIIa C UCIIOIb30BAHUEM LIENbIX CTENIEHEH NECITKHY;
BoimonsaTe apupmMeTnueckie 1ecTBUs C pallMOHAILHBIMU YUCIIaMH, CPABHUBATh PAllMOHANBHBIC U IEHCTBUTEIbHbIEC YHCIIA; HAXOAUTH B HECIOKHBIX CIIydasx
3HAYCHMS CTEIICHEH C LIEJIbIMU NTOKA3aTesIMU; HAXOAUTh 3HAYCHMSI YUCIIOBBIX BBIPAKCHU;
OKpyrasTh LEbIE YUCa U JECATUYHbIE JPOOU, HAXOUTh MPUOIMIKESHUS YUCEIT C HEOCTATKOM M ¢ U30BITKOM, BBIITOJIHATH OIICHKY UM CIOBBIX BBIPAKECHHIA;
[Tonp30BaThCss OCHOBHBIMM €AMHULIAMU JUIMHBI, MACChl, BPEMEHH, CKOPOCTH, IJIOLIA 1, 00beMa; BhIpakaTh OoJiee KPYIHbIE €JMHUILIBI Yepe3 Oosiee MEeJIKUe U
HA000pOT;
Pemiate TekcTOBBIE 33/1a41, BKIIKOYAs 3a7jaui, CBA3aHHbIE C OTHOLUIEHUEM U C IPONOPLUOHAIBHOCTBIO BEIMYUH, JPOOSIMHU U IPOLICHTAMHU.
Io1y4YUT BO3MOKHOCTb:
Hcnonvzoeamsb npuodpemennbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMETbHOCMU U NOECEOHEEHOU HCUZHU ONA:
Pemrennst HeCIOXKHBIX MPAKTUYECKUX PACUETHBIX 33/1a4, B TOM YHCJIE C UCIIOIB30BAHUEM ITPH HEOOXOIUMOCTH CIIPABOYHBIX MaTePUANIOB, KAJIbKYISATOPA,
KOMIIBIOTEDA;
Y CTHOM NPUKUIKH U OLEHKH pe3ysibTaTa BEIYUCICHUN; IPOBEPKU PE3YJIBTATA BBIUYMCIICHUS C UCIIOJIB30BAHUEM PA3JIUYHBIX IIPUEMOB;
WuTepnperanyy pe3yapTaToB PELICHU 3a/1a4 ¢ yY€TOM OIPaHUYEHUMN, CBA3AHHBIX C PeaIbHBIMU CBOMCTBAMM PaCCMAaTPUBAEMBbIX IIPOLIECCOB U SIBICHUU.
IIpenmerHnas o6jacThb «Asredpa»
Y4yeHHK HAYYUTCH:
CoctaBisaTh OyKBEHHBIEC BBIpaKEHUS U (HOPMYJIBI TIO YCIOBUSM 33/1a4; OCYIIECTBIIATH B BRIPAKEHUSAX U (OPMYJIaX YHCIOBHIC IMOJICTAHOBKH U BBIIOJHATH
COOTBETCTBYIOLIME BHIYNCIICHNUS, OCYIIECTBIIATH [TOJICTAHOBKY OJHOT'O BBIPAKEHUS B APYro€; BIpaXkaTh U3 GOPMYJI OJHY IEPEMEHHYIO Uepe3 OCTaIbHBIC,
BbInonHATE OCHOBHBIE JEHCTBHS CO CTENIEHSIMHU C LEJIBIMU IT0KA3aTeNsIMU, C MHOTOWIEHAMH U € alredpandecKuMu Apo0sMHU; BBIIOIHATh Pa3I0KEeHHUE
MHOTI'OYJIEHOB HAa MHOKUTEIIN; BBIIOJIHATH TOKIECTBEHHbIE PE0OPa30BaHMsl pallMOHAIbHBIX BBIPAXKEHUH;
Pemrate nuHelHbIE YpaBHEHHsI, CHCTEMBI JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU;
Pemrate TekcTOBBIE 331aUM adredpanuecKuM METOJIOM, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTaT, IPOBOIUTH OTOOp pelieHuil, ncxoas u3 GopMyaIupoBKU
3a/1a4u;
N300pakaTh yrcia TOUKaMU Ha KOOPAMHATHOM npsiMoii; Orpenenats KOOpIUHAThI TOUKU IUIOCKOCTH, CTPOUTh TOUYKH C 33JJaHHBIMH KOOpAWHATAMH.
I1o1y4UT BO3MOKHOCTb:

Hcnonvzoeamsb npuodpemennbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIU U NOECEOHEBH O HCUZHU ONA:
Boinonnenus pacuetoB o Gpopmysam, JUist COCTaBIeHUS (GOPMYII, BEIpaXKAIOUINX 3aBUCUMOCTH MEKIY PEAbHBIMU BETUUMHAMU; [T HAXOXKACHUS HY KHOU
(opMyIIbI B CIIPaBOYHBIX MaTepHajax;
MonenupoBaHusi IPaKTUUECKUX CUTYallM U UCCIIEOBaHMSI TIOCTPOCHHBIX MOJEIIEN C HUCIIOJIb30BAaHUEM arnapara ajareopsl;
IIpenmerHasi 00J1acTh «JIEMEHTBI JJOTUKH, KOMOMHATOPUKH, CTATUCTHUKH U TEOPHH BEPOSITHOCTEID)
Y4eHHK HAYUUTCH:
[IpoBOANTH HECIIOKHBIE JOKA3ATEIbCTBA, I0Jy4aTh IPOCTEUILINE CIAEACTBUS U3 U3BECTHBIX WM PAHEE IOJIYUYEHHBIX YTBEPXKACHUHN, OLIEHUBATH JIOTUYECKYIO
IIPaBUIIBHOCTh PACCYXkACHUH, HCIIOJIb30BaTh IPUMEPHI JIUIS WUTFOCTPALMKA U KOHTPIIPUMEPHI JUIsl OTIPOBEPIKEHUS YTBEPKIACHUM;
W3BnekaTh nH(pOpMaIHIO, IPEICTaBICHHYIO B Ta0IUIaX, Ha AMarpaMMax, rpaukax; COCTaBIsATh TaOIHUIIbI, CTPOUTD JUArpaMMbl U rpaduKu;
Pemath koMOMHATOpHBIE 33/Ja4M ITYTEM CHCTEMATUYECKOT0 Nepedopa BO3MOXKHBIX BAPUAHTOB U C HCIIOJIH30BAaHUEM MIPaBUJIa YMHOKECHHUS;
BpruncnaTe cpeiHUe 3HAYCHUS PE3YyJIbTaTOB U3MEPEHMUI;
Haxoauth yacToTy coObITHS, UCIOIB3YSI COOCTBEHHbIE HAOIIOCHHS U TOTOBBIE CTATUCTUYECKUE IAHHBIE;
HaxoauTe BeposITHOCTH ClTydailHBIX COOBITHI B MPOCTEHUIINX CITydasiX.
IToJy4YHMT BO3MOKHOCTD:
Hcnonvzosamv npuodpemeHnHble SHAHUA U YMEHUA 6 NPAKMUYECKOU 0esAMeIbHOCHU U NOBCEOHEGHOU HCUSHU ONIA:




BricTpanBaHus apryMeHTallMy NPU I0KA3aTEJIbCTBE U B IUAJIOTE;

Pacnio3naBaHus IOTHYECKU HEKOPPEKTHBIX PACCYKICHUM;

3anvcu MaTEMaTHYECKUX YTBEPKIACHUM, 10KA3aTEIIbCTB;

AHanu3a pealbHBIX YUCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIC AUArpaMM, TpaduKoOB, TaOIUI;

Pemenus npakTuueckux 3a/1a4d B MOBCEIHEBHON U TPO(PECCHOHAIBHON JACATEIHPHOCTH C UCIIOIB30BAHUEM JICHCTBUM C YUCIIaMU, TPOIICHTOB, JTMH, TUIOIIAICH,
00bEMOB, BpEMEHHU, CKOPOCTH;

Pemenus y4eOHBIX M MPAKTHYECKUX 3a7a4, TPEOYIOMNX CUCTEMAaTHYECKOTO TIepedopa BapUaHTOB;

CpaBHeHUS IIAHCOB HACTYIUICHUS CITYYalHBIX COOBITHH, ISl OIICHKH BEPOSTHOCTH CITYYAHOTO COOBITHS B MMPAKTUYECKUX CUTYAIUSIX, COITOCTABICHUS MOJICIH C
peanbHOU CUTYaIUEH;

[ToHMMaHUs CTaTUCTUYECKUX YTBEPKIACHUM.

7 kaace I'eomerpus

JINYHOCTHBIE Pe3yJIbTATHI:

Y odovuarwerocs chopmMupyercs

HOPMBI TTOBEJICHUS B PaMKaX MEXJIMYHOCTHBIX OTHOIIICHUM, TPAaBOCO3HAHNUE;

OpI/IeHTaLII/DI B HpaBCTBeHHOM COI[Gp)KaHI/II/I 1 CMBICJIC HOCTYHKOB KakK CO6CTBCHHI)IX, TaK U Opr)KaIOHII/IX .HIOI[GI\/JI;

OCHOBBI TPKIAHCKOM UCHTUYHOCTH JTUYHOCTH B popMe oco3HaHus «S» Kak rpaxkaannHa Poccun, 9yBcTBa COMPUYACTHOCTH M TOPAOCTH 3a CBOIO PonuHy, Hapos
Y UCTOPUIO, OCO3HAHNE OTBETCTBEHHOCTHU YEJIOBEKA 3a 00111ee 01aronorydme, OCO3HaHUE CBOEH STHUYECKON MPUHAIJIC)KHOCTH; COITHAIBbHBIE HOPMBI, TIpaBuja
MOBE/ICHUs, POJIH U (POPMBI COITMAIBHOM JKHU3HM B TPYMIaXxX U COOOIIECTBaX, BKIIOUYAsi B3POCIBIE U COLIMATbHBIE COOOIIECTRA;

OCHOBBI COIII/IaJ'II)HO-KpI/ITI/I‘-ICCKOFO MBIIJICHUS.

OOyJalommiics mMoJy4YnuT BO3MOKHOCTD JJIs (hOpMHPOBaAHMSA:

MOPANbHO20 CO3ZHAHUS HA KOHBEHYUOHAIbHOM YPOBHE,

cnoco6Hocmu K PEUEHUIO MOPAJIbHbLX ()u]leMM Ha ocHoee yduema n03uz4u12 napmmnepoe 6 061146H1xllxl, opueHmayuu Ha Ux Momuesl U vyecmeda, yCI’I’ZOZZHMGOe
cnedosaHue 8 N08eOeHUU MOPAIbHLIM HOPMAM U SMUYECKUM MPEOOBAHUSIM.

MeTtanpeameTHbie pe3yJibTaThI

Pezynamuenvie YY/|

O0OyyaoImiicss HAVUYNTCS:

OIICHUBATH MTPABWIIBHOCTH BBIITOJIHEHUS JICHCTBHS HA YPOBHE
aJICKBaTHOM PETPOCTIEKTUBHOM OIICHKHU;

OCYIIECTBIISATH UTOTOBBIN U TMOIIArOBBIA KOHTPOJIb 110 PE3YIIbTATY.
OO0yyYalIIMiCs MOJYYNT BO3MOKHOCTh HAYUNThCS
0CYWecmensams KOHCMamupyowull U npedsoCXuaoyuii KOHMpoab o pe3yabmamy u no cnocody 0eticmsust, akmyaibHblll KOHMPOIb HA YPOBHE NPOU3ZBOIbHO2O
BHUMAHUSL.

Kommynuxamuenwvie YY/|

Oovyyaommiics HAV4YUTCH:




JIOTTyCKaTh BO3MOXXHOCTH CYIIIECTBOBAHUS Y JIFOACH Pa3TMIHBIX

TOYEK 3PEHUs, B TOM YHCIIE HE COBMAIAIOIINX C €r0 COOCTBEHHOW, U OPUEHTHPOBATHCS HA MO3UIIMIO TAPTHEPA B OOIIEHUU U B3aUMOJICHCTBUY;
JIOTOBAPUBATHCS M IPUXOIUTH K OOIIEMY PEIICHUIO B COBMECTHON JIEATEILHOCTH, B TOM YHCJIE B CUTYaIlUX CTOJIKHOBEHHUS HHTEPECOB.
O0yyarommiicsi NOJYYUT BO3MOKHOCTh HAYYNUTHCSH

0elicmeosams ¢ yuemom no3uyuu 0py2020 U ymenms co2lacosbléams C8OU OelCmaUsl,

VCMAHABIUBAMb U NOOOEPHCUBAML HEOOXOOUMbBLE KOHMAKMbL C OPYUMU JH00bMU, 811A0esi HOPMAMU U MEXHUKOU 00U eHUsl.
Ho3znaeamenvnvie YY/[

O0yyaIMiicss HAYYUTCS :

* OCYIIECTBIISATh aHAJIU3 00OBEKTOB C BBIJICICHUEM CYIIECTBEHHBIX

Y HECYIIECTBEHHBIX MMPU3HAKOB;

* OCYIIECTBJISATh CHHTE3 KaK COCTaBJICHUE IEJI0T0 U3 YaCcTeH;

* IPOBOJIUTH CPABHEHHE U KIACCH(PUKAIUIO TI0 3aJaHHBIM KPUTEPHSIM.

O0yyarommicsi HOJYYUT BO3MOKHOCTD HAYYUTHCH:

0CYWecmensams CUHmMe3 KaKk coCmasieHue yeno2o U3 yacmetl,

CaMOCMOosAMeNbHO 00CMpPAaUBasl U 0CNONHISL Hedocmaowue

KOMNOHEHMbl,

ocyuecmenams CpasHenue U KiacCupurkayuro, camocmoamenbHo 8bl0Upas 0CHOBAHUS U Kpumepuu 05l YKA3AHHBIX 102ULeCKUX Onepayull.

IIpeaMeTHbIe pe3yabTaThl

OO0yuarommiicss HayYuTCs:

IMOJIB30BATHCS I'COMETPUUCCKUM A3BIKOM JJIAA OITMCAaHUA IMMPEAMCTOB OKPYKAKOIICTO MHPA,

pacrio3HaBaTh reOMeTpHUECKUe (PUTypBl, pa3IvuyaTh UX B3aUMHOE PACIIOIOKEHHE;

n300paxaTb reOMETPUUECKHE (PUTYPBI; BHIOJIHATH YEPTEIKHU MO YCIIOBUIO 3a/1a4H;

UCIIOJIb30BaTh CBOMCTBA U3MEPEHHUs AJIMH U YIJIOB NPH PEIICHUH 33a]a4 Ha HaX0XJIeHHE JJIMH OTPE3KOB U IPaJlyCHON Mephl yIia;

MMPOBOAWTDL AOKA3AaTCIbHBLIC PACCYKACHUA ITPU PCHICHUYN 3aJiad, UCITI0JIb3Ys U3BECTHBIC TCOPEMBI, O6H3py>KI/IBa$[ BO3MOXXHOCTH JIA UX UCIIOJIB30BaHUA,
pelaTh 3aJa4r Ha 10KA3aTCIbCTBO, OIMMUPAsACh HA U3YUCHHBIC CBOMCTBA (1)I/Il"yp ¥ OTHOIIIEHHUH MCKAY HUMHU U IIPUMCHAA N3YUCHHBIC METOAbI 1OKA3aTCIILCTB,
pelaTh HeCJIOKHBIE 337a4i Ha IOCTPOSHHE, PUMEHSS OCHOBHBIE aJITOPUTMBI IIOCTPOEHHUS C IIOMOIIbIO LIUPKYJISl U JIMHEHKY;

0003Ha4YaTh TOYKH U MMpsAMBIC Ha pPUCYHKE, I/I306pa)KaTI> BO3MOJXHBIC CJIydan B3aMMHOT'O PaCllOJIOKCHUS TOYCK U MPAMBIX, IBYX IMPAMBIX, O6’I)$[CHI/ITB, YTO TaKO€
OTpEe30K, n300pakaTh U 0003HAYATh OTPE3KU Ha PUCYHKE;

O00BSACHUTH, YTO TAKOE JIy4, U300pakaTh U 0003HAYATh JIy4H, (HOPMYIHPOBATH ONPENIEICHHE yIia, paclo3HaBaTh CTOPOHBI U BEPILMHBI yIia, 0003HauaTh HE
pa3BEPHYTHIE U pa3BEPHYTHIE YIIIbI, TIOKA3bIBATh HAa PUCYHKE BHYTPEHHIOI 00JacTh HEPa3BEPHYTOIO yriia, MPOBOAUTH JIyU, pa3AesaioIni ero Ha JBa yria;
OMpEACIIATh PAaBCHCTBO r€COMETPHUICCKUX CbI/Il"yp, CpaBHHUBATH OTPE3KU U YIJIBI, 3alIUChIBATE PE3YJIBTAThI CPABHCHUS, OTMEYATh C TIOMOIIBIO MacIITaOHOH JTUHEHKHU
CepeIMHy OTpe3Ka, C MOMOIIBIO TPAHCIOPTHUPA TPOBOIUTH OUCCEKTPHUCY YIIa;

pas3siindaTtb CMEXHBIC U BEPTUKAJIBHBIC YTJIBI; IPUMCHATH CBOMCTBA CMEXXHBIX U BCPTUKAJIBHBIX YIJIOB; CTPOUTH YI'OJI, CMEKHBIN C JaHHBIM YTJIOM, I/I306pa)I(aTI)
BEPTUKAJIbHbIE YTJIbI;

06’])5ICHI/ITI), Kakas q)Hrypa Ha3bIBACTCA TPCYI'OJIbHUKOM U HA3bIBATh €0 3JIEMCHTBI; HAXOAUTD IIEPUMETP TPCYTrOJIbHHUKA, paCliO3HaBaTh PaBHBIC TPCYT'OJIbHHUKH,
UCTIONB3YS (OPMYITMPOBKH U JOKA3aTEIbCTBA IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB;

bopMynUpOBATH OMPEEIICHUS U CTPOUTD MEPIEHIUKYIISIP, MPOBEAEHHBIN U3 TOUKU K JaHHOM MPSAMOil, MeTuaHy, OMCCEKTPUCY, BBICOTY TPEYTOJIbHUKA;
pacrio3HaBaTh paBHOOEPEHHBIEC U PABHOCTOPOHHHE TPEYTOJIbHHUK; TEOPEMBI O IEPIICHANKYIISIPE K MPSIMOIi, O CBOIICTBaX paBHOOEIPEHHOTO TPEYTOJIbHUKA;




bopMynupoBaTh ONpeesieHne OKPYKHOCTH, 00BSACHUTD, UTO TaKOE LIEHTP, Pauyc, XOp/a, TuaMeTp, Ayra OKpY>KHOCTH, BBIIIOJIHATH C TOMOIIBIO IUPKYIIS U
JUHEWKYU MPOCTEHUIINE MTOCTPOSHUS: OTPE3Ka, PABHOTO JAHHOMY; YTJIa, PABHOTO JJAaHHOMY; OMCCEKTPUCHI IAHHOTO YTJIa; MPSIMOH, MPOXOASIIEH Yyepe3 TaHHYIO
TOYKY W MEPIEHINKYISAPHYIO K JAHHOW NMPSAMON; CepeINHBI JAHHOTO OTPE3Ka;

dbopMyITHUpOBaTh OMpeelieHrne MapalieIbHbIX MPSMBIX, HA3bIBATh YTJIbI, 00Pa3yIOIINUecs MPH MePECEUSHUH IBYX MPSAMBIX CEKYIIeH, OpMyTUpOBaTh MPU3HAKH
NapaJyIeIbHOCTH NPSAMBIX; TOHUMAaTh, KAKME OTPE3KU U JIYUH SBIJISIOTCA MapajlIeIbHBIMU; [TOKA3bIBaTh HA PUCYHKE Mapbl HAKPECT JIEKAIINX, COOTBETCTBEHHBIX,
OJHOCTOPOHHHMX YIJIOB, I0Ka3bIBATh IPU3HAKH MAPAJIIEIBHOCTH JIBYX MPSAMBIX;

bopMynupOBaTh AKCHOMY MapaUIebHBIX IPSIMBIX U CIEICTBUA U3 HEE; T0Ka3bIBaTh CBOICTBA MapaslieibHBIX MPSMBIX U MPUMEHATh UX IIPU PEILICHUU 3a7a4;
JIOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIEACTBUS; ONPEAEIATh KAKOW YroJl Ha3bIBAE€TCS BHEIIHUM YIJIOM TPEYTOJbHUKA, KAKOH TPEYTOJIbHUK
Ha3bIBAETCSI OCTPOYIOJBHBIM, IPSIMOYTOJIBHBIM, TYIIOYTOJIbHBIM;

JIOKA3bIBATh TEOPEMY O COOTHOLIEHUAX MEXKIY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA U CIEACTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYTrOJIbHUKA, IPUMEH STh UX
IIPU PELLEHNN 3a/1a4;

JIOKa3bIBaTh CBOWCTBA MPSIMOYTOJILHBIX TPEYTOJIBHUKOB, 3HATh (POPMYITHPOBKH MTPHU3HAKOB PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB U JOKA3bIBATh UX,
IIPUMEHSATh CBOWCTBA U MPU3HAKU IIPHU PELICHUU 33/1a4;

(bopMyIMpOBaTh ONPEACIICHIE HAKJIOHHON, IEPIICHAUKYJIISAPA, MPOBEAEHHBIX U3 JAHHOW TOUYKHU K JAHHOM MPSIMOIA;

CTPOUTH TPEYTOJIBHUK I10 IByM CTOPOHAM U YIJIy MEXAY HUMHU, IO CTOPOHE U JIBYM IPHIIEKAIKUM K HEH yriiam, 1o TpéM CTOpOHaM.

OOyyalommiics mMoJYyYNT BO3MOKHOCTh HAVIHTHCS

NPpUMEHAMb cmee6pauttec;<ud annapam npu peteHuu ceomenmpudecKux 361061'{,'

UCNOIB308AMb MEMOO OM NPOMUBHO20 OJiSl peueHUsl 3a0ad Ha 00KA3AMeNbCMeE0,

peutantov 3610611114 HA nocmpoeHue ¢ nOMowbio YupKyJiid u ﬂuHeﬁKu.’ I’lpOGO()Ml’I’lb anaius, nocmpoeHue, aOKCZS’ame.fleI’HSO, ucczzeaoeaﬂue;

uccnedosams C8OUCMEA NIAHUMEMPUYECKUX (PUyp ¢ NOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,

NPUMEHANTb USYUEHHbLE NOHANUA, PE3YIbNnANibl, MemOabl aﬂ}l peutleHus 361@61’4[ npakmu4ecKkozo xapaxkmepa u 3610(11{ U3 CMEINCHBIX 0Z/ICZ/;MHJZMH C UCNOJIb306AHUEM
npu HeoOXOOUMOCMU CNPABOUHbLE MAMEPUATILL U MEXHUYEeCKUe CPedCcmad.

8 kiacc Aureopa

IIporpamma o0GecrieunBaeT JOCTHKEHUS CIEIYIOIUX PE3YIbTaTOB OCBOSHHS 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 00ILIEr0 00pa3oBaHUs:

1. B nanpagnenuu 1uuHOCMHO20 PA36UMUA:

* YMEHHE SICHO, TOYHO, TPAMOTHO MU3JIaraTh CBOM MBICIH B YCTHOW U MUCbMEHHON (hopMe, MIOHUMATh CMBICII [TOCTABJIEHHOM 3a/1auM, BHICTPAUBATh ApPIYMEHTALHIO,
IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBI;

* KPUTUYHOCTh MBIIIUICHUS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBaHMS, OTINYATh TUIOTE3Y OT (aKTa;

* [IpEJICTaBICHHE O MATEMAaTHUYECKOIl HayKe Kak cepe yenoBeueckon AeATeNbHOCTH, 00 dTarax ee pa3BUTHs, O €€ 3HAYMMOCTH ISl pa3BUTHS IUBUIIN3AIUH;

* KPEaTUBHOCTH MBIIUIEHHUS, THUIIMATUBAa, HAXOIYMBOCTb, aKTUBHOCTb IPU PELICHUH MaTeMaTHUYECKUX 3a]1aY;

* YMEHHE KOHTPOJIHUPOBATH MPOLIECC U PE3YNbTAT YUeOHON MaTeMaTu4ecKoi 1eATeIbHOCTH;

* CIIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIIPHUSTHIO MATEMAaTHYECKUX 0OBEKTOB, 3a/1a4, PELIeHUH, pacCyXIeHUH.

2. B memanpeomemmnom nanpagienuu:

* YMEHHUE BUICTh MAaTEMATHUECKYIO 33[]a4y B KOHTEKCTe MPOOJIEMHON CUTYaAIlUU B APYTUX TUCIUTUINHAX,

B OKPYXKaIONIEH KU3HU;

* YMEHHUE HAXOJUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIUIO, HEOOXOAMMYIO JUIS PEIICHUs MAaTEMATHUECKUX MPOOIIEM, U TIPEIICTABIISITh €€ B IOHSITHOU (hopme,
MIPUHUMATh PEIICHHUE B YCIOBUSAX HEMOJHON U M30BITOYHOM, TOYHONM U BEPOSTHOCTHOU MH(OpMAIINK;



* YMEHHE MIOHUMATh U UCIOJIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAMIAAHOCTH (TpaduKy, JUarpaMMbl, TAOJINIbL, CXEMBI U JIp.) UIsl WILTIOCTPALUH,
MHTEPIIPETALIUN, apTyMEHTALINUN;

* YMEHHUE BBIJIBUTaTh TUIIOTE3bI IPU PELLICHUN Y4EOHBIX 3a/1a4 U IOHUMATh HEOOXOAUMOCTh UX IPOBEPKHU;

* YMEHHUE IPUMEHSATh UHIYKTUBHBIE U I€YKTUBHBIEC CIIOCOOBI PACCYXKACHUHN, BUETh Pa3JINUHbIC CTPATETUH PEIICHUS 3a/1a4;

* [IOHUMAHKUE CYIHOCTH aJITOPUTMHUYECKUX NPEANUCAHNN U YMEHHUE IEHCTBOBATh B COOTBETCTBHUH C IPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CAMOCTOSITENILHO CTaBUTH 1I€TH, BEIOUPATh M CO3aBaTh AJITOPUTMBI JJISl PEIICHUS] YIeOHBIX MaTEMAaTHYECKUX TTPOOIIEM;

* YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH JEATEIBHOCTD, HAIIPABJIICHHYIO Ha PELICHHE 3a/1a4 HCCIIEI0BATEILCKOIO XapaKTepa;

* IepBOHAYAIBHBIC MTPEICTABICHHUS 00 UAEAX U METO/IaX MaTEMATUKH KaK YHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJICIIMPOBAHUS SBICHUH U
IIPOLIECCOB.

3. B npeomemnom nanpagienuu:

MPEIMETHBIM PE3yJIbTATOM U3YYCHHS Kypca SBISCTCS CHOPMUPOBAHHOCTD CIEAYIOIUX YMEHHM.

IIpenmeTrHnas o06acTb «ApupMeTUKa»

OO0yuammiicss HAYYUTCH:

* IEPEXOAUTH OT OAHON (POPMBI 3aIMCH YUCEI K APYTOi, MPEACTABIATh AECATUYHYIO IpOOh B BUIE OOBIKHOBEHHOM U OOBIKHOBEHHYIO — B BUJE JECATUYHOM,
3aMMCHIBATH OOJBIIME ¥ MAJIbIC YHCIIA C HCIIOJIb30BAHMEM LIEJIBIX CTEIICHEH JACCITKY;

* BBIMIOJIHATH apuPMeTUUECKUE ACUCTBUS C PAlMOHAIILHBIMH YMCIIAMU, CPABHUBATH pallMOHATIbHBIC

U JICWCTBUTEIBHBIC YHCIIA, HAXOIUTh B HECTIOKHBIX CIIyYasx 3HAYCHHSI CTEIICHEH ¢ [EeIBIMU TTOKA3aTeIISIMHA, HAXOAUTh 3HAUYCHUS YHCIIOBBIX BBIPAKCHHIA,

* OKPYIJISATH LIE€TIbIE YHCIIA U IECATUYHBIE IPOOH, HAXOIUTh MPUOIMKEHUS YUCeN ¢ HEAOCTATKOM U U30BITKOM, BBITIOJIHSTH OLEHKY YMCIIOBBIX BHIPAKEHUM;

* [MOJT30BATHCSI OCHOBHBIMU €IMHUIIAMU JTTHHBI, MaCChl, BPEMEHHU, CKOPOCTH, TUIOIA/IA, 00heMa, BEIpaxaTh 00Jiee KPYITHBIC SIUHUIIBI Yepe3 0ojiee MENIKHE U
Hao000poT;

* pemIaTh TEKCTOBBIC 33J]a4H, BKITFOUAs 3a]1a9, CBA3aHHBIC C OTHOIICHHEM U TIPOMIOPIIUMOHATLHOCTRIO BEJTUYHH, C IPOOSMHU U MPOIICHTAMH.

O0yyarmuiics moJy4YUT BO3MOKHOCTD:

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0esAmeTbHOCHU U NOBCEOHEBH O HCUZHU O1A:

* pEIICHUS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a7a4u, B TOM YHCIIE C UCIIOJIb30BaHUEM (TIpU HEOOXOJUMOCTH ) CIIPABOYHBIX MAaTEPUAJIOB, KabKYISITOPA,
KOMITBIOTEPA;

* YCTHOW MPUKUAKH U OIICHKHU Pe3y/IbTaTa BEIUMCICHHM, TPOBEPKU PE3yIbTaTa BEIYUCICHHS C UCIOIb30BAHUEM PA3IMYHBIX IPUEMOB;

* HHTEPIPETAIINH PE3YJIbTATOB PEIICHHS 3a/1a4 C YIETOM OTPaHUICHHM, CBSI3aHHBIX C PEATbHBIMH CBOHCTBAMH PAaCcCMAaTPHUBAEMBIX MTPOIIECCOB H SIBICHUM.

IIpenmerHas ob6acTb «Auredpa»

OOyuarommiicss HAYYUTCH

* COCTaBJIATH OYKBEHHbIE BbIpAXEHUS U (POPMYIIBI IO YCIOBUSAM 3aJ1a4; OCYIIECTBIIATH B BBIPAKEHUAX U (POPMYysIax YMCIOBBIE IOJICTAHOBKHU U BBIOJIHATH
COOTBETCTBYIOIIME BHIYMCIICHHUS, OCYIIECTBIATH MOJICTAHOBKY OJIHOTO BBIPAXXEHHUS B APYTroe, BeIpaXaTh B (hopMysiax OJHY MEPEMEHHYIO Yepe3 OCTaIbHbIE;
* BBIMIOJIHATH: OCHOBHBIE JIEHCTBUS CO CTEMEHSIMHU C LEIbIMU MOKa3aTEeISIMHI, C MHOTOWIEHAMH U C alnreOpanyecKuMu ApoOsMH; pa3oKeHHE MHOTOWIEHOB Ha
MHOXHTEJIH; TOKAECTBEHHBIE MPE0Opa30BaHMsl PALIMOHATIBHBIX BEIPAKEHUI;

* pemaTth JUHEHHbIE YPAaBHEHHUSI, CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU;

* pemaTh TEKCTOBbIE 3aJ]auu alre0pandeckuM METOJ0M, HHTEPIPETUPOBATh MTOJTyYEHHBIH pe3yibTar,

IPOBOAMUTH OTOOP peleHui Ucxoas U3 (pOpMyYITHPOBKHU 33]1aUH;

* 1300pakaTh YMCIIa TOYKAMU Ha KOOPJMHATHON MPSMO;

* ONpeAETATh KOOPAUHATHI TOUYKH MJIOCKOCTH, CTPOUTh TOUKHU C 3alaHHBIMU KOOPJMHATAMH.

OOyyarommiics NOJYYUT BO3MOKHOCTh HAYINTHLCS




Hcnonvzoeamsb npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeNbHOCHU U NOECEOHEEHOU HCUSHU ONLA:

* BBITNIOJIHEHUS pacyeToB Mo (hopMyiiam, COCTaBICHUs (POPMYII, BRIPAKAIOLINX 3aBUCIMOCTH MEX/y PealbHBIMH BeTMUYMHAMHU, HAXOXKACHUS HY)KHOH (popmyItbl B
CIIPaBOYHBIX MaTepHajax;

* MOJICJIMPOBAHUS MPAKTUUECKUX CUTYAIMH U MCCIEIOBAHUS TIOCTPOCHHBIX MOJIEIICH ¢ UCIIONIb30BaHUEM ammapara anreOpsl;

* ONMCaHUs 3aBUCUMOCTEN MeXAy PU3NUECKUMU BETMYNHAMH COOTBETCTBYIOIIMMHU (OPMYJIaMU IIPH UCCIIEIOBAHUH HECIOKHBIX MPAKTUUYECKUX CUTYaLUH.

IIpenmeTHas 00J1acTh «JeMEHTHI JIOTHKH, KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH

Oo0yyawiumiicss HAY4YuTCsl

* POBOJIUTH HECIIOKHBIE TOKA3aTeIbCTBA, MOJIy4aTh IPOCTEHIIINE CIIECTBUS U3 U3BECTHBIX WM PaHEEe MOJYUYEHHBIX YTBEPKICHUH, OLIEHUBAThH JIOTHYECKYIO
MPaBUIILHOCTh PACCYXKACHUHN, UCIOIB30BAaTh MPUMEPHI JIJISl WUTIOCTPALIMA U KOHTPIIPUMEPHI JUIsl OTIPOBEPIKEHUS YTBEPKIACHUM;

* U3BJIEKaTh MH(POPMAIIHIO, IPEACTABICHHYIO B Ta0INIIAX, HA JUarpaMmax, rpagukax, COCTaBIATh TaOIUIbI, CTPOUTH IUArpaMMBbl U IpaduK;

* pemiath KOMOMHATOPHBIE 337291 ITyTEM CUCTEMATHYECKOTO mepedopa BO3MOXKHBIX BAPUAHTOB M C UCTIIOJIB30BAHUEM TPABUIIA YMHOKEHUS;

* BBIYHCIIATH CPEIHUE 3HAUCHUS PE3YJIbTaTOB U3MEPEHU;

* HAXOJIUTh YaCTOTY COOBITHS, UCTIONIB3YsI COOCTBCHHBIC HAOIOCHHMS U TOTOBBIC CTATHCTUYCCKUE JIAHHBIC,

* HAXOJIUTh BEPOSATHOCTHU CIIYHYalHBIX COOBITHI B MPOCTEHIINX CIIydasX.

O0yuyaommiicsi MOJYYUT BO3MOKHOCTh HAYYUTHCS

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeTbHOCHU U NOBCEOHEBH O HCUZHU OT1A:

* BRICTPAMBAHUS apTryMEHTAIIMU TIPH I0KA3aTEIbCTBE U B JUAJIOTE;

* pacrio3HaBaHUS JIOTUYECKU HEKOPPEKTHBIX PACCyKICHHIA,

* 3aMIMCHU MaTEeMAaTUYECKUX YTBEPXKICHH, I0Ka3aTEIIbCTB;

* aHaJM3a peaJbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUIE AUArpaMM, rpauKoB, TaOIuUIL;

* pelieHus MPaKTUUECKUX 3a/1a4 B MIOBCETHEBHON U TPO(PECCHOHAIEHOMN JESITEIHHOCTH C UCTIOJIB30BAHUEM JICUCTBUH C UMCIIaMU, TPOLIEHTOB, JJIMH, TJIOMIAJIEH,
00BEMOB, BpEMEHU, CKOPOCTH;

* perieHus1 YI€OHBIX M MPAKTUUECKUX 3a/1a4, TPEOYIOMNX CUCTEMATHIECKOTO Tiepedopa BapHaHTOB;

* CpaBHEHUS IIaHCOB HACTYIUICHHUS CITYYalHBIX COOBITHI, OIIEHKU BEPOSTHOCTHU CIY4aifHOTO COOBITHS B MPAKTUYECKUX CUTYAIIUAX, COTOCTABICHUS MOJIENU C
peanbHON CUTyalluew;

* IOHUMAaHUs CTATUCTUYECKUX YTBEPKIACHUII.

8 kiacc I'eomerpust

Jluunocmuuie pesynomamot

V¥ oOyuaroierocst chopMupyercsi:

- B3aMMO- ¥ CaMOOIICHKA, HAaBBIKH Pe(PIEKCUN Ha OCHOBE HCIIOJIb30BaHUS KPUTEPUAIBHONW CUCTEMBI OLIEHKH;

- OCO3HAHHOE, YBAXHUTEIIFHOE M JOOPOKETATEIFHOE OTHOLIEHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIBTYPE, SI3BIKY, BEpe, IPakIaHCKOM
MO3UIINH, K UCTOPHH, KYJIbTYpPE, PEIUTHH, TPAAULIUAM, S3bIKaM, IIEHHOCTSAM Hapo 0B Poccun 1 HapoaoB Mupa;

- TOTOBHOCTB M CIIOCOOHOCTh BECTH IHAJIOT C APYTHUMH JFOJbMHU M TOCTH)KEHUE B HEM B3aMMOTIOHUMAHUSI.

OOyuaronuiics HOIYIUT BO3MOXKHOCTD [T (POPMUPOBAHUS:

- TOTOBHOCTH M CITOCOOHOCTH K TIEPEX0/1y K caM0OOpa30BaHHUI0 Ha OCHOBE Y4€OHO-TIO3HABATEIIEHOW MOTHUBAIIH, B TOM YHCJIE TOTOBHOCTH K BBIOOPY
HarpasJIeHus TPoPUIBLHOTO 00pa3oBaHUsl.



Memanpeomemmnuwie pe3yibmamot

PerynsaTusnsie YY ]|

OOyyalommiics HAay4YUTC:

- OCYIIECTBIIATh KOHCTATHPYIOMIHUN U TIPEIBOCXUIIAIOIINI KOHTPOJIb [0 PE3YJIBTATY U MO CIIOCO0Y NEHCTBUS, aKTYalbHBI KOHTPOJIb Ha YPOBHE MIPOU3BOJIEHOTO
BHUMAaHHS;

- BHOCUTh HEOOXOIMMBIE KOPPEKTUBBI B ICHCTBHUE MOCIIC €T0 3aBEPIICHUS Ha OCHOBE €T0 OIEHKU U y4eTa XapaKTepa CIeIaHHbIX OIMIHOOK.
OOyYalommiics moJy4yuT BO3MOKHOCTh HAVUUTLCS .

MPOEKTUPOBATH CBOIO JACSATEIBHOCTh, HAMEUATh TPACKTOPUIO CBOMX JIEUCTBUM MUCXO/S U3 TOCTABICHHOM LIEIH.

KovmmynukaruBubie YY /|

Oovyyalommiicss HAaV4YUTCH:

- IEWCTBOBATh C YYETOM ITO3HIIMH JIPYTrOTO U YMETh COIJIACOBBIBATH CBOM JICHCTBHS;

- YCTaHABIIMBATH U TIOJICP)KUBATh HEOOXOIUMBIC KOHTAKTHI C JAPYTUMU JTFOJABMH, BIIaIest HOPMaMH U TEXHUKOW OOIICHHS,

- CTPOMTH TOHSITHBIC JUIs MTAPTHEPA BbICKA3bIBAHUS, YYUTHIBAIOIINE, YTO TAPTHED 3HACT M BUWT, & UYTO HET;

- KOHTPOJIMPOBATH JEHCTBUS MMapTHEpA.

OOyyalommiics mMoJYyYNT BO3MOKHOCTh HAVIHTHCS

- ONIPE/ICIIATH 1€ KOMMYHUKAIIMH, OLICHUBATh CUTYallUI0, YYUTHIBATh HAMEPEHUS U CIIOCOOBI KOMMYHHKAIIUU MTapTHEPA, BHIOMPATh aJICKBaTHBIE CTPATETUN
KOMMYHUKAIHH

Ho3naeamenvnwvie YY/[

Oovyarommiicss HAVYNTCS:

- OCYIIECTBIIATh CHHTE3 KaK COCTABIICHUE LIEJIOTO U3 YACTEH, CAMOCTOSTEIbHO IOCTPANBasi U BOCIOJIHSS HEIOCTAOIINE KOMIIOHEHTHI;

- OCYUIIECTBIIATh CPABHEHHE U KJIACCHU(PHUKAIUIO, CaMOCTOSATEIbHO BbIOMpasi OCHOBAHUS M KPUTEPHH JUIS YKA3aHHBIX JJOTHUYECKHUX OTEpallHii;

- 000011aTh, T. €. OCYIIECTBIISATh T€HEPAIU3AIUIO U BBIBE/IEHNE OOIIHOCTH JJIS 1IEJIOTO PsJia WU Kjlacca €IMHUYHBIX OOBEKTOB Ha OCHOBE BBIJEICHUS
CYIIIHOCTHOM CBSI3H.

O0yyaImuiics NOJVIUT BO3MOKHOCTh HAVUNTHCS
HaXOIUThb HpaKTHqCCKOC HpI/IMeHeHI/IC TaKUM IIOHATHUAM KaK aHaJIn3, CUHTE3, O606IIICHI/IC.

IIpeaMeTHbIe pe3ybTaThl

IIpeomemnuim pe3ynbmamom uzyuenus Kypca A61aemcs chopmuposanHocmy C1eoyoumux YMeHull.

* I10JIb30BATHCS TEOMETPUYECKUM SI3BIKOM ISl OIIMCAHUS IIPEAMETOB OKPYKAIOLIEr0 MUPA;

* pacro3HaBaTh TeOMETpHUYECKUE (PUTYPBI, pa3nuyaTh UX B3aUMHOE PACIOJIOKEHUE;

* K300paXkaTh reOMETpUUECKHE (PUTYpBI; BHIOIHATH YEPTEXKHU MO YCIOBHUIO 3a/1a4H; OCYIIECTBIISITh IPpeoOpa3oBaHusl PUryp;

* pacro3HaBaTh Ha YEpPTEKaxX, MOJEIAX U B OKpY»Karollei 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE Teja, H300paXkaTh UX;

* B IPOCTEHIINX CIy4dasX CTPOUTh CEUEHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEI;

*  BBIYMCIIATH 3HAYECHUS] TEOMETPUUYECKUX BEJIMYMH(IJINH, YIJIOB, IUIOMIAeH, 00beMOB); B TOM umcie: Juist yriaoB oT 0 10 180° onpexnensaTs 3HaYeHUs
TPUTOHOMETPUUECKUX (PYHKIIMM 110 3aJaHHBIM 3HAUEHUSAM YTJI0B; HAXOIUTh 3HAYEHUSI TPUTOHOMETPHUECKUX (YHKIIMH 110 3HAYEHUIO0 OJHON U3 HUX, HAXOJIUTh
CTOPOHBI, YTJIbl U BBIYUCIATH IUIOIMIAN TPEYTOJbHUKOB, JUTMHBI JOMaHbIX, 1yT OKPY>KHOCTH, IUIOIIAJIel OCHOBHBIX F€OMETPUUECKUX (puUryp u puryp,
COCTABJICHHBIX U3 HUX;

* pemuiath FeOMETPHUECKHUE 3a/1a4H1, ONUPAsCh Ha U3yUYEHHBIE CBOMCTBA (PUTYp U OTHOIICHUH MEXITy HUMH, IPUMEHSS JONOJTHUTENIbHbBIE TOCTPOCHHUS
areOpandecKuii 1 TPUTOHOMETPUYECKUH anmapar, paBujia CAMMETPUH;

* IIPOBOJUTH JOKa3aTeIbHbIC PACCYKICHUS IIPU PELICHNUH 33124, UCTIOJIb3ysl U3BECTHBIE TEOPEMBI, OOHAPYKHUBast BOZMOXKHOCTH JUISl UX UCIOJIH30BAHMS,



* pemark NpocTeiIlne MIaHUMETPUUECKUE 3a1a4l B IPOCTPAHCTBE.
Hcnonp3oBath npuoOpeTeHHBIE 3HAHNUS U YMEHHS B IPAKTUYECKOM 1A TEIbHOCTH U IOBCEAHEBHOM KU3HU JUIS:
* OIMCaHMA peaJbHbIX CUTyallui Ha A3bIKE T€OMETPUH;
* pacyeToB, BKIIOYAIONINX MPOCTEHIIINE TPUTOHOMETPHUECKUE (POPMYIIBI;
* PpeLIEHUs TeOMETPUYECKHX 33134 C UCIOIb30BAHUEM TPUTOHOMETPUH;
* PpelICHUs MPAKTUYECKUX 33/1a4, CBSI3aHHBIX C HAXOXKJICHUEM F€OMETPUYECKUX BEITMUMH (MCTIOIB3YS IPU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUYECKUE
CpencTBa);
* IIOCTPOEHUH C IOMOIIIBIO T€OMETPUUECKUX UHCTPYMEHTOB (JINHEHKA, YTOJbHUK, IUPKYJIb,
TPAHCIIOPTHD).
B pe3yiabTare u3yvyeHus reoMeTpuy 00y4aroumiicss HAaYYHTCH:
Haznaonan ceomempus
1) pacio3HaBaTh Ha YepTEkKax, pUCYHKAX, MOJIEIISAX U B OKPYKAIOIIEM MUPE TIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUIECKUE (PUTYPHI;
2) pacnio3HaBaTh pa3BEPTKH Ky0Oa, IPSIMOYTOJILHOTO NapasulesenuIeaa;
3) onpenensTh 1Mo JMHEHHBIM pa3MepaM pa3BEPTKH GUTYpHI TMHEWHBIE pa3Mepsl caMoil pUrypsl 1 HA00OPOT;
4) BBIUUCIATH 00BEM NMPSAMOYTOJBHOIO Napaljiesenunea.
OO0yyaromuiics MOJIy4uT BO3MOKHOCTD!
5) BBIYUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP, COCTABICHHBIX U3 IPSAMOYTOJIbHBIX apajiesIeUIIe /0B,
6) yriayOuTh 1 pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax;
7) IPUMEHATH MOHATHE PA3BEPTKU /IS BHIIOJHEHUS PAKTUYECKUX PACUETOB.
TI'eomempuueckue guzypol
OOyuaromuiics Hay4uTCs:
1) nmonp30BaThCA A3bIKOM T€OMETPHUU JIJISl OTMCAHUS TPEIMETOB OKPY’KAIOLIEro MUPa U UX B3aMMHOI'O PACIIOJIOKEHMUS;
2) pacnio3HaBaTh M U300pakaTh Ha UepTexkax U pUCYHKaX reoMeTpuueckue GUrypsl U X KoOH(puUrypanuy;
3) HaXOAUTDH 3HAYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILEHUS, rpasycHyto Mepy yrioB oT 0 1o 180°, mpumMeHsis onpeseneHus, CBOMCTBA U
HpU3HAKU QUTYP U UX JIEMEHTOB, OTHOILIEHUS (Uryp (paBeHCTBO, 1101001e, CHMMETPHH, TOBOPOT, MNapaJuIeIbHbIN EepeHoc);
4) orepupoBaTh C HAYATHHBIMH MMOHITHSIMHU TPUTOHOMETPHH
U BBIIIOJHATD 3JIEMEHTApHbIE ONlepaliiy Hajl QyHKIHUSIMHU YIIIOB;
5) pematk 3a1a4n Ha JOKA3aTEIbCTBO, OMMPAsICh HA U3yUCHHBIC CBOMCTBA (DUTYp M OTHOLICHUI MEXKIY HUMH U TIPUMEHSISI U3yYCHHBIC METO/IbI I0Ka3aTEIIbCTB;
6) pelaTh HECIOXKHbIE 33]]a4ul Ha TOCTPOEHHE, TPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOSHUSI C TIOMOLIBIO LIUPKYJIIS U TMHEHKH;
7) pemiath npocTenlne NIaHUMETPUYECKUE 3a/1a4l B IPOCTPAHCTBE.
OOyuarouuiics NOIyYUT BO3MOKHOCTb!
8) oBIaIeTh METOJIAMU PELICHUS 3a7a4 Ha BBIYMCIICHUS U I0KA3aTeNbCTBA: METOJOM OT MMPOTUBHOIO, METOJOM 010011, METOJIOM Iepedopa BApUaHTOB U
METOJIOM F€OMETPUUECKUX MECT TOYEK;
9) npuoOpecTH OMNBIT MPUMEHEHUSI aITeOpanyecKoro 1 TPUrOHOMETPUUECKOT0 anmnapara U uiei ABHKEHUS IIPU PeIIeHUH T€OMETPUYECKUX 3a/1a4;
10) oBnazseTs TpaAMIIMOHHON CXEMOW pEIIeHNUs 3aa4 HAa IOCTPOECHUE C IIOMOILBIO IUPKYJIS U JIMHEWKU: aHAJIN3, IOCTPOEHHUE, 10Ka3aTEIbCTBO U UCCIIEJOBAHMUE;
11) HayuuThcs pemaTh 3a7a4un Ha MOCTPOEHUE METOJOM F'€OMETPUUECKOT0 MECTa TOUEK U METOJIOM MOA00uS;
12) mpuoOpecTu OIBIT UCCIETOBAHNUS CBOMCTB MNIAHUMETPUUYECKUX (DUTYP C IOMOLIBIO KOMITBIOTEPHBIX MPOrPaAMM.
H3mepenue zeomempuueckux eenudun
OOyyarommiics HayYuTCs:
1) ucnonb30BaTh CBOMCTBA U3MEPEHUS JUIMH, IUIOLIA/IeH U YIJIOB P PEIICHUH 3a/1a4 Ha HaXO0XI€HUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, AJTUHBI TyTH
OKPYXKHOCTH, IpalyCHON MEPBHI YIJIa;




2) BBIYHUCIATH [UTMHBI THMHEHHBIX AJIEMEHTOB (DUTYP U HX YTJIbI, HCIIOJIb3Ys (POPMYITBI [UTHHBI OKPY)KHOCTH W JITHHBI TyT'H OKPY>KHOCTH, ()OPMYITBI TLTOMIAICH
duryp;

3) BBIYHCISIT TUIOMIAN TPEYTOIBLHUKOB, TPSIMOYTOIBHUKOB, TApAJIeIOrPaMMOB, TPAICIUN, KPYTOB H CEKTOPOB;

4) BEIYHCTISTH ATUHY OKPYKHOCTH, ITUHY AYTH OKPY>KHOCTH;

5) pemiaTh 3a/1a4M Ha JIOKA3aTEIBCTBO C UCIOIB30BAaHUEM (OPMYIT JUTMHBI OKPY>KHOCTH | JUIMHBI YT OKPYKHOCTH, (hopMyI 1utoianei Gpuryp;

6) pemaTh NPaKTUYECKUE 3aa49H, CBI3aHHBIC C HAX0XKICHUEM TeOMETPUUYECKUX BETMIMH (MCIOB3YS PU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUIECKHE
CpelcTBa).

OO0yyaommiicsi HOJYYUT BO3MOKHOCTD!

7) BBIYMCISITD TUIOIIAAH (DPUTYP, COCTABICHHBIX U3 ABYX WJIH 0OJiee MPSIMOYTOJIbHUKOB, ITAPAIICIOrPaMMOB, TPEYTOJIbHUKOB, KPYTa U CEKTOpa;

8) BBIYUCIIATH TUIOMIAI MHOTOYTOJIbHUKOB, HCIIOJIB3YysI OTHOIIICHUS! PABHOBEIMKOCTH U PABHOCOCTABIICHHOCTH;

9) mpruoOpecTH ONBIT MPUMEHEHUS aTeOPandecKoro U TPUTOHOMETPUYECKOTO arapara 1 Uaeh ABIKEHHS TPH PEICHUH 33/1a4 Ha BBIYMCICHHUE TUIOIIAACH
MHOTOYTOJTbHUKOB.

9 kyacc Aareopa

JIMYHOCTHBIE pe3yJibTaThI
Y BbINYCKHHKA c(hopMUpYeTCs.
1. < OTBETCTBEHHOE OTHOUIEHUE K YUECHHUIO;
2. *TOTOBHOCTH M CITOCOOHOCTH O0YYAIONTUXCS K CAMOPA3BUTHIO M CAMOOOPA30BaHHUIO HA OCHOBE MOTHBAITMH K O0YICHHIO U TIO3HAHUIO,
3. e YMGHI/IG SICHO, TOUYHO, FpaMOTHO Hn3Jjiaratb CBOMU MBICJINA B yCTHOﬁ u HHCLMGHHOﬁ pqu/I, IIOHUMATh CMBICJI HOCTaBJICHHOfI 3aJda4u, BI)ICTpaI/IBaTI)
apryMEeHTaluI0, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI;
4. < HayaJbHbIC HABBIKU aJalTAllMU B TUHAMUYHO U3MEHSIOLIEMCS MUDE;
5. *3KOJOTUYECKAs KYyJbTypa: IIEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY MHUPY, TOTOBHOCTH CJIEIOBATh HOPMaM IPHUPOIO00XPAHHOTO, 3[I0POBHECOEPETAIOIIETO
NOBEIACHUI,
6. CIMOCOOHOCTH K SMOIIMOHATHHOMY BOCIPHUATHIO MATEMAaTUYECKUX 0OBEKTOB, 3a]1a4, PELICHHH, pacCcyXIeHUN;
7. * yMEHHUE KOHTPOIUPOBATH MPOIECC U Pe3yNbTaT yueOHOI MaTeMaTHYeCKON JesITeNbHOCTH;
BbINYCKHHK MOJYYHUT BO3MOKHOCTS ISt GopMHPOBaHHUA:
NepBOHAYANLHBIX IPECTaBICHUN 00 anredpandeckoil Hayke Kak cepe yeToBeuecKol 1eaTeIbHOCTH, 00 dTanax e€ pa3BUTHS, O €€ 3HAUUMOCTH ISl PA3BUTHS
UBUIIA3ALINH;
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUHU M COTPYAHHUYECTBE CO CBEPCTHUKAMH B 00pa30BaTelbHON, y4eOHO-UCCIIeIOBATEIHCKOM,
TBOp'—IGCKOﬁ 158 )IpyrI/IX BUIax ACATCIBbHOCTH,
KPUTHYHOCTH MBIIIICHUS, YMEHUE PACTIO3HABATh JIOTUYECKU HEKOPPEKTHBIC BICKA3bIBaHUS, OTJINYATh TUTIOTE3Y OT (haKTa;
KpEaTUBHOCTh MBINUICHHS, MHUITUATHBBI, HAXOAYUBOCTH, aKTUBHOCTH MPH PEIICHUH alredpandecKux 3aaad.

MeTanpeaMeTHbIe pe3yJbTaThl

Pezynamuenvie YY/[

BbINYCKHUK HAYYUTCH:

dbopMyIHpOBaTh U yAEPKUBATh YUEOHYIO 3a1a4y;

BBIOMpATH ICHCTBUS B COOTBETCTBHU C IIOCTABJICHHON 3a/1a4€ii U YCIIOBHAMU €€ pean3anny;

IUTAHUPOBATh MyTH JTOCTHKEHUS 11eJIel, 0OCO3HAaHHO BBIOMpaTh Hanboee 3P PeKTUBHBIE CITOCOObI pelIeH s YUeOHBIX U MO3HABATEIbHBIX




3az1ay;
IPEIBUIETh YPOBEHb YCBOCHHUS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATH IUIAH M IIOCJIEA0BATEIIFHOCTD JICHCTBUIA,

OCYILECTBIISATH KOHTPOJIb 10 00pa3ily 1 BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI,

aJIeKBaTHO OIICHUBATh NMPABUJILHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHUS yueOHOM 3a/1aul, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE
BO3MOJKHOCTH €€ pelleHus;

CIMYaTh coco0 ASMCTBUS U €ro pe3yabTaT C 3aJaHHBIM STAJIOHOM C IEJIbI0 OOHAPYKEHUSI OTKIIOHEHUH U OTJIMYHMM OT 3TalO0Ha;
BbInyCKHUK HOJYYUT BO3MOKHOCTD HAYYHUTHCH:

onpeoensims nocied08amenbHOCHb NPOMENCYMOUHBIX Yeaell U COOMBEMCMEYIOUUX UM OeUCMBULL ¢ YUEMOM KOHEUHO20 pe3ylbmama;
npeosudems 603MONCHOCIU NOLYYEHUsL KOHKPEMHO20 Pe3Vilbmama npu peueHuu 3a0ay,

0CYuecmenams KOHCMamupyowull U RPOSHO3UPYIOWUL KOHMPOTIb NO pe3yibmamy U no cnocody 0eliucmausl;

8b10€AMb U POPMYIUPOBAMb MO, YMO YCEOCHO U, YMO HYHCHO YCEOUMb, ONPEOeIsimb KA4eCmao U yPO8eHsb YC80eHUs,
KOHYEHMPUpo8ams 8010 05 NPeoOOIeHUs. UHMENNEKMYATbHBIX 3ampyOHeHUU U U3UYecKUX npensimcmeut;

Kommynuxamuenwvie YY/|

BbLINYCKHUK HAYYUTCH:

OpraHU30BBIBATH YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONIPEAEIATH 1IeJIU, PaCIPEaeIsITh
(GYHKIIMH U POJIM YYaCTHUKOB;

B3aMMO/ICHICTBOBATh U HAXOIUTH 00IIHEe CIOCOOBI paboThI; paboTaTh B rPyIIe: HAXOAUTH O0IIee PEIICHHE U pa3pemaTh KOH(PIUKTHI Ha
OCHOBE COTJIACOBAHUS MO3UIMI U yuéTa HHTEPECOB; CIyIIaTh NapTHEPA; (GOPMYITHPOBATh, APTYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHE;
IPOrHO3UPOBATh BOSHUKHOBEHHE KOH(IMKTOB IPU HAIMYMM PA3HBIX TOUEK 3PEHUS;

pazpemniaTh KOHGIUKTHI HA OCHOBE Y4€Ta UHTEPECOB U MO3ULIMN BCEX YUaCTHUKOB;

KOOPJMHHUPOBATh U IPUHUMATh Pa3INYHbIE MTO3ULIUU BO B3aUMOJICHCTBUY;

apryMEHTHPOBATh CBOIO MO3MIIMIO U KOOPJUHUPOBATH €€ C MO3UIUSAMU NAapTHEPOB B COTPYAHUUYECTBE IPU BBIPaOOTKE OOIIETO pelieHns B
COBMECTHOH JI€ATEIbHOCTH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVYUTHCH:

oelicmeosams ¢ y4emom no3uyuu 0py2o2o U ymens Co21AcCO8bl8AMb C80U OCUCMBUSL,

YCMAaHAaIueams u no00epHCUBAMb HeoOX00UMble KOHMAKMbL C OPY2UMU TH00bMU, 811a0esi HOPMAMU U MEXHUKOU 00U eHUs.
Ilo3nasamenvuvie YY/[

BbInyCKHUK HAYUMTCH:

CaMOCTOSITENIBHO BBIIENATh U (POPMYIMPOBATH MO3HABATEIBHYIO 11ETTh;

HCIIOJIb30BaTh OOIIME MPUEMBI pELICHHS 3a/1a4;

IIPUMEHATH [TPaBUJIa U TI0JIb30BAaTHCS MHCTPYKIIUSAMHU U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;

OCYIIIECTBIISITH CMBICJIOBOE UTEHUE;

CO3/1aBaTh, IPUMEHATH U Pe0OPa30BhIBATH 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA, MOJEIIN M CXEMBbI JUISl peILICHHs 3a/1a4;

CaMOCTOSITENIbHO CTaBUTH LIEJIH, BEHIOMPATh U CO3/1aBaTh aJITOPUTMBI JJIsl PEIIeHUs] y4eOHbIX MaTeMaTHUYECKUX IpoOieM;

IOHMMATh CYIIHOCTh QITOPUTMUYECKUX MTPEANNCAHUI U YMETh JEHCTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aJITOPUTMOM;

MOHMMATh U UCIOJIb30BaTh MATEMAaTUYECKUE CPEACTBA HAMIIAIHOCTH (PUCYHKHU, YEPTEKU, CXEMBI U Jp.) IS WILTIOCTPALIUY, HHTEpIIpEeTaluy,
apryMeHTalluy;

HaXOJHTh B PA3JIMYHBIX UCTOYHUKAX HH(OPMAIINIO, HEOOXOIUMYIO JIIsl pELIeHHUs] MaTeMaTHUYEeCKUX Po0IieM, U MPEACTaBIATh €€ B
MOHATHOM (hOpMe; MPUHUMATD PEIICHUE B YCIOBUSX HEMOJHOW 1 M30BITOYHOM, TOYHOW M BEPOSATHOCTHOM MH(POPMAIINH;




BbINYCKHUK MOJYYUT BO3MOKHOCTh HAVUHUTHCSH:

YCMAaHABIUBAMb NPULUHHO-CIEOCTNBEHHbIE CE53U, CIPOUNMDb JOSUYECKUe PACCYHCOEHUS], YMO3AKIIOUEHUs (UHOYKMUBHbIE, 0eOVKMUBHbIE U N0
amanozui) u 661600bl,

Gopmuposame yuebHyio u 00WEeNnoIb308AMENLCKYI0 KOMNEMEHMHOCIMU 8 00AACMU UCNOIb308AHUS UHGOPMAYUOHHO ~KOMMYHUKAYUOHHBIX
mexnonoeut (MKT-komnemenmuocmu);

8UOeMb aneeopaudecKyro 3a0ayy 8 Opyaux OUCYUNIUHAX, 8 OKDYICAIOWEU HCUSHU,

8b106U2AMb 2UNOME3bL NPU peuleHUlU Y4eOHbIX 3a0ay U NOHUMAMb He0OX00UMOCb UX NPOBEPKU,

NIAAHUPOBAMDb U OCYWECBISIMb OesIMEeNbHOCb, HANPAGIEHHYIO HA PelleHUe 3a0ay UCCIe008amenbCKo20 XapaKkmepd,

8b10Upams Haubosee payuoHaIbhble U ¢hhekmusHvle Cnocodvl peuenus 3a0ay;

UHmMeEpnpemuposams UHGopmayuu (CmpyKmypuposams, nepesoouns CHIOWHOU MeKCm 8 madauyy, npe3eHmo8ams NOIY4eHHYI UHDoOpMayuro, 6
mom yucie ¢ nomowvio UKT),

oyeHusamv UHGopMayuro (KpUmu4ecKas oyeHKda, OYeHKa 00CMoB8epHOCMU),

YCMAaHABIUBAMb NPULUHHO-CIEOCBEHHbLE CE513U, 8bICIPAUBANb PACCYIHCOCHUs, 0000WeHUsL,

IIpenmeTHbIE pe3yJIbTATHI

Paznen «Apudpmernkar

Pauuonanvnvie uucna

BbINyCKHUK HAYYHMTCS:

CPaBHMBATh U YIIOPSI0OYUBATH PAIlMOHATILHBIC YHCTIA;

BBITNIOJIHATH BBIYUCIICHUS C PAllMOHATLHBIMH YUCJIaMH, COYETast YCTHBIE M MMCbMEHHBIE IPUEMbI BBIUHUCICHHM, TPUMEHEHUE KaIbKYIsATOPa;
WCIIOJIb30BATh TIOHATHS U YMEHUS, CBSI3aHHBIC C TPOITOPIUOHATLHOCTHIO BEJIMYHMH, ITPOLICHTAMH B XOJI¢ PEIICHUS MATEMATUYSCKUX 3a/1a4 M 33/1a4 U3 CMEKHBIX
MIPEIMETOB, BBITIONHATH HECIIOKHBIE MPAKTUICCKUE PACICTHI

MPUMEHSTDH MTOHSTHSI, CBSI3aHHBIE C IETMMOCTBIO HATYPabHBIX YHCET

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAVYHUTHCH:

HO3HAKOMUMBCS ¢ NOSUYUOHHBIMU CUCIEMAMU CYUCTEHUS C OCHOBAHUAMU, omaudHbimu om 10;

Yenybumso u pazeums npeocmasieHus 0 HamypaibHblX YUCLAX U CBOUCMBAX 0eTUMOCHU;

Hay4umscs UCNOIb308AMb NPUEMbl, PAYUOHATUUPYIOWUE 8bIYUCTEHUS, NPUOOPeCmU NPUBLIYKY KOHMPOIUPOBAMb 8bIYUCIEHUS, blOUPAs NOOX00AWUL 05
cumyayuu cnocoo.

Heiicmeumenvnvile yucaa

BuINYyCKHUK HAVYHUTCSH:

HCIIOJTb30BaTh HavaJbHBIC TIPEICTABICHUS O MHOXKECTBE JICHCTBUTEIILHBIX YHCEI;

BJIQJICTh MTOHATHEM KBaJIPATHOT'O KOPHS, TPUMEHSTH €0 B BEIYHCIICHUSIX

BbINYyCKHUK MOJIYYUT BO3MOKHOCTH HAVYUTHCS:

Dpassums npedcmasieHue 0 YUcie U YUCI08blX CUCTNEMAX Om HaAMmypaibHblX 00 OeliCmMEUMENbHbIX YUCE; O POIU 8bIYUCTICHUL 8 YeNI08eYeCKOl NpaKmuxKe,
pazeums u yeayoumos 3HaHUsL 0 0eCAMUYHOU 3aNUCU OeUC8UMEeNbHbIX Yucel (nepuooudeckue u Henepuooudeckue opoou,).

H3mepenus, npudauxcenus , OUeHKU

BbINyCKHUK HAYYMTCSH:

UCIIONIE30BATh B XOIC PEIICHUS 33/1a4 SJIEMEHTapHBIC TIPECTABICHUS, CBSI3aHHbBIE C MPUOIMKCHHBIMU 3HAYCHUSIMHA BEITUYHH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAVUUTHCH:




HOHAMb, YMO YUCTIO08ble OAHHbIEe, KOMOPbLE UCNONB3VIOMCA OISl XAPAKMEPUCTUKU 00BEKMO8 OKPYHCAIOWe20 MUPA, AGNAIOMC NPEUMYUeCEEHHO
APUOTUNCEHHBIMU, YO NO 3ANUCU NPUOIUNHCEHHBIX 3HAYEHUT, COOEPAHCAUSUXCS 8 UHPOPMAYUOHHBIX UCOYHUKAX, MONHCHO CYOUMb O NOZPEUHOCIU NPUOIUNCEHUSL,
HOHAMb, YMO NO2PEULHOCTNL PEe3YIbMAma 8blYUCTEHUS OONIHCHA DbIMb COUBMEPUMA C NOSPEUHOCTBIO UCXOOHBIX OAHHBIX.

Anzebpauueckue gbiparxcenus

BbINyCKHUK HAYYMTCS:

- OTIEPHPOBATH MOHATHAMH "TOXIECTBO", ""TOXKAECTBEHHOE MpeodpazoBaHue”, pemarTh 3a/1auu, coeprkaiirue OyKkBeHHbIE TaHHbIe, paboTaTh ¢ popmynaMu;

- ONEpUPOBATH NOHATUIMU "KBaAPATHBIN KOPEHB', TPUMEHSThH €0 B BEHIYMCIICHUSX;

- BBIIIOJIHSATH IIPe0Opa30BaHUE BHIPAKEHUHN, COJIEPIKAIIUX CTETICHHU C IIeJILIMU [TOKa3aTeIsIMU U KBaJpaTHbIE KOPHH;

- BBITIOJTHSATH TOXKJACCTBEHHBIE MPe0o0pa30BaHMs PAIMOHATBLHBIX BRIPAKCHHUI HA OCHOBE MPABUJ ACHCTBUI HAJl MHOTOWICHAMH U alNTeOpandecKuMu JpOOsSMH;

- BBITIOJIHSATH Pa3JI0KeHUE MHOTOYJICHOB HA MHOKUTEIH;

- IPUMEHSTH IPEOoOPa30BaHMsl BBIPAKEHUHN JJIs PELICHUS Pa3InYHbIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXHBIX MIPEJIMETOB, U3 peaTbHON MPAKTUKH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAVUHUTHCS:

- BLINOIHAMb MHO20ULA208blE NPEe0OPA308aAHUSA PAYUOHAILHBIX BbIPANCEHUU, NPUMEHSA UUPOKULL HAOOP CNOCOO08 U NPUEMO8;

- NPUMEHSIMb MOAHCOeCMBEHHbIE NPeodPA3068anUsL OISl peUeHlUs 3a0ay U3 PA3TUYHbIX Pa30elos Kypcd.

Ypasuenusn

BbINyCKHUK HAYUYHTHCSH:

- periaTh OCHOBHBIE BU/JIbI PAllMOHATIBHBIX YPAaBHEHUHN C OJIHON MEPEMEHHOM, CHCTEMBI IByX YPAaBHEHUM C IBYMs IEPEMEHHBIMU,

- IPUMCHSTHh AHATTUTHYCCKUN U TPAUICCKHUI SI3BIKH JIJISI HHTSPIPETAIINH ITOHSATHH, CBSI3aHHBIX C MOHATHEM YPAaBHECHUS, JJIs PCIICHUS] YPAaBHEHUIH U CHCTEM
YpaBHEHUM;

- IOHUMAaTh YpaBHEHHE KaK BaXKHEUIITYI0O MaTEeMaTUUYECKYIO MOJIETb /IJIsl OTMCAHUS U U3Y4EHUsl Pa3HOOOPA3HBIX peallbHBIX CUTYaIlUii, peliaTh TEKCTOBBIC 3aa4u
anredpanvdecKuM METOI0M;

- POBOJINTH MPOCTEHIITNE UCCIICTOBAHNS YPABHEHUN U CUCTEM ypaBHEHHUH, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKuX MpeACcTaBIeHui ( yCTaHABIIMBAaTh, UMEET
JIM YpaBHEHHE WJIM CUCTEMa YPaBHEHHI PEIIeHUs, €CII UMEET, TO CKOJIBKO H TIp.)

BhIYCKHUK NOJYYHT BO3MOKHOCTD HAYYUTHCH:

- UCNONIL308AMb WIUPOKULL CHEKMP CHeYUATbHbIX NPUEMO8 PeuleHUs YPAGHEeHUU U CUCIEM YPAGHEHULL, YEEPEHHO NPUMEHAMb annapam ypasHeHull U Hepagencme
07151 peuleHus pazHooopaA3HbIX 3a40ad U3 MAMEMAMUKU, CMENCHBIX NPeOMEemos, pedibHOU NPAKMUKU

Hepasencmea

BbINyCKHUK HAYYHTHCSH:

- IOHUMATh TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIICHHEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

- pemaTh JIMHEHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI; PEIIaTh KBaJIpaTHBIC HEPABEHCTBA C OMOPOH Ha rpaduiecKue mMpeICTaBICHHUS;
BhIyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCSH

- 0c60UMb PA3HO0OPA3HbIE NPUEMBL 00KA3AMENbCEA HEPABEHCNG,

- NPUMeHAmMb epaguueckue npeocmasieHust 0 UCCIe008AHUSL HEPABEHCME, CUCTEeM HePABEHCME, COOepHCaAuux OYKeeHHble KOIPOUYUEeHMb.

- NPUMEHAMb annapam HepaseHcmaea Ol peuleHus: pasHoO0OPA3HbIX MAMEMAMUYECKUX 3a0a4, 3a0a4 U3 CMENHCHbIX NPeOMenos U NPAKmuKU.

Pazpen « DyHkuum»

Yucnogvie muodcecmea

BbINYCKHUK HAYYUTCH:




- IOHUMATh TEPMHUHOJIOTHIO ¥ CHMBOJIUKY, CBSI3aHHBIE C IIOHSATUEM MHOXECTBA, BBHITIONHSATE ONEpaIH HaJl MHOXKECTBAMH,
- MCTIOJIb30BaTh HAYALHBIC MIPEJICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX YUCEIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAVYUTHCH:

- pazeusamo npedcmasieHue 0 MHO*CeCmaax,

- pazeusamuv npeocmasieHue 0 YUcie U YUCI08bIX CUCTNEMAX O HAMYPATbHbIX 00 0eUCMBUMENbHbIX YUCET, O POIU 8bIYUCTIEHUN 8 NPAKIMUKe,

- pazeusamo u yenyoums 3HaHUs 0 0eCAMUYHOU 3aNUCU OellC8UMENbHBIX Yucel (nepuoouyeckue u Henepuoouyeckue opoou).

Yucnoevie pynkyuu

BbINyCKHUK HAYYUTCH:

- IOHUMATh U UCTIOJIL30BaTh ()YHKITMOHATHHBIC IOHATHS, S3BIK (TEPMUHBI, CHMBOJIIMYECKUE 0003HAUCHU);

- CTPOUTH TpadUKH AIEMEHTAPHBIX (PYHKIIHIA, UCCIIEA0BATh CBOMCTBA YUCIIOBBIX (DYHKIIUH HA OCHOBE M3YUYCHHUSI IOBEACHUS UX TPAPUKOB;

- IOHUMAaTh (PYHKIIHIO KaK BaXHEHUIIIYI0 MATEMAaTUYECKYIO MOJIEJIb JUIsSl OITMCAHUSI TPOLIECCOB U SIBICHUN OKPYKAIOIIEro MUPA, MPUMEHSTh (DYHKIMOHABHBIH S3BIK
JUTSL OTUCAHUSI U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ty (PU3NUECKUMU BEIMYMHAMH.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAVIHTHCH:

- IPOBOOUMb UCCIEO08AHUS, CEA3AHHbBIE C UZYYEHUEM CBOUCE PYHKYULL, 8 MOM HUCTIe C UCNONIb308AHUEM KOMNbIOmMePd, Ha OCHO8E 2PAPUKO8 U3VUEeHHbIX (YHKYULL
cmoumb Ooee crodicHble 2paguru (KycoyHo-3a0anuble, ¢ "gvikoromeimu"” moukamu u m. n.);

- UCNONIL308AMb (DYHKYUOHANbHBIE NPEOCABIIeHUs U CEOLICMBA (DYHKYULL OJIs pelleHUs MamemMamuieckux 3a0ay u3 pasiuiHbulx pazoenos Kypca.

Pa3znen «UucaoBble MOCa€I0BATEILHOCTH)

Apupmemuueckue u zeomempuuecKue npozpeccuu

BbINYyCKHUK HAYYMTCS:

MMOHUMATh U UCIOJIB30BaTh S3bIK IMOCIEAOBATEIILHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);

- IPUMEHSTH (OPMYIIBI, CBA3aHHBIE C apU(DPMETHUECKON U TE€OMETPUUECKON MPOTPECCUSIMHU, U ammapaT, CQOpMUPOBAHHBIN MPU U3yUYEHUHU JPYTUX pa3zesioB Kypca,
K PEIICHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEaIbHOM KU3HHU.

BbInyCKHHK MOJYYHT BO3MOKHOCTh HAVYHUTLCS

- peuams KOMOUHUPOBAHHbLE 3a0ayU ¢ NPUMeHeHUueM Gopmyn N-20 UleHd U CYyMMbl NNEPBbIX YIeHO08 aApUPMemUYecKol U 2e0Mempudeckoll npoepeccuti, NPUMeHss
npu 3MomM annapam ypasHeHull U HepageHCcmas;

- NOHUMAMb APUPDMEMUUECKYIO U 2eOMEMPULECKYI0 NPOSPECCUU KAK DYHKYUU HAMYPATbHO20 APSYMEHMA, C8:A3bl8AMb APUPMEMUIECKYI0 NPOSPECCUIO C
JIUHEUHBIM POCTNOM, 2E0OMEMPULECK)IO = C IKCNOHEHYUANbHBIM POCHOM.

Pa3zgena «BeposiTHOCTH M CTATHCTHKA»

Onucamenvnas Cmamucmuxa

BuINyCKHUK HAVYHUTCSH:

- HCTIOJIb30BaTh MPOCTEHINNE CIOCOOBI MPEJICTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX.

BbInyCKHHK NOJYYHT BO3MOKHOCTh HAVUHTLCS

- npUOOpecmu NEPBOHAUANILHBILL ONBIM OP2AHUZAYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0OWECMBEHHO20 MHEHUS, OCYWECMBIAMb UX AHAIU3, NPeOCMABIsIMb
pe3yibmamsl ONpoca 6 8ude maobauybl, OUASPAMMbL;

- HAYYUMbCsl NPUBOOUNDb COOepIcamebble NpUMepbl UCNOIb308AHUS O ONUCAHUS OAHHDBIX.

Cnyuaiinvie coobimus u 6eposmHoCchlb

BbINYCKHHK HAYYHTCS:

-HaXOJUTh OTHOCUTEIHHYIO YaCTOTY M BEPOSTHOCTh CIIy4aHOTO COOBITHSI.




BBINYCKHHK NOJYYHT BO3MOKHOCTh HAVIHTHCS

-npuodpecmu onvim NPOBeOeHUst CIYHAUHbIX IKCNEPUMEHMO8, 8 MOM YUCTE C NOMOWbIO KOMINLIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAayUL UX pe3yibmamos.
Komounamopuxa

BbINYCKHHK HAYYHTCS:

-peniath KOMOMHATOPHBIE 33a4l Ha HAXOXK/ICHUE YUCiia 00BEKTOB MIIM KOMOWHAIIHH.

BLINYCKHHK NOJYYHT BO3MOKHOCTh HAVIHTHCS

-HAYYUMbCSL HEKOMOPBIM CREYUATIbHBIM NPUEMAM PeltdeHUsi KOMOUHAMOPHBIX 3a0ay.

dnemenmovl NPUKTIAOHOU MAMEMAMUKU

BLINYCKHHK HAVYHTCS:

- MCTIOJIb30BATh B XOJI€ PEIICHUS 33/1a4 dJICMCHTAPHBIC MIPEICTABICHHUS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHHUSIMY BEJTUUYHH.

BbINYCKHHK MOJYYHT BO3MOKHOCTDL HAVUHTLCH

- NOHAMb, YMO YUCTIOBbLE OAHHbBIE, KOMOPbLE UCNONIL3VIOMCSL 015 XAPAKMEPUCMUKU 00bEKMO8 OKPYIHCAIOWe20 MUpd, A6ISI0MCs NPeUMyUujeCmeeHHo
NPUOTUINCEHHBIMU, YUMO NO 3ANUCU NPUOTIUNCEHHBIX SHAUEHUL, COOEPACAUUXCS 8 UHDOPMAYUOHHBIX UCTNIOUHUKAX, MOICHO CYOUMDb O NOSPEUHOCIU NPUOTIUNCEHUS]
- NOHAMb, YMO NOCPEUHOCHb PE3YIbIMAma blYUCTIeHUL 00IHCHA ObIMb COUBMEPUMA C NOZPEULHOCTBIO UCXOOHBIX OAHHBIX.

9 kaacc I'eomerpus

JInyHOCTHBIE PE3YJIbTATHI:
Y obGyuaronierocs chopMupyercsi:
pa3BUTHE JIOTHYECKOTO ¥ KPUTUYECKOTO MBIIIJIEHUS, KYJIbTYPBI PEUH, CIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY

CIOCOOHOCTH K MPEOJI0JIECHUIO CTEPEOTUIIOB, BHITEKAIOITUX U3 OOBIJICHHOTO OIIbITA;

KauyecTBa JTUYHOCTH, 00ECIIEUYNBAIOIIUE COIUATBHYI0 MOOUIIBHOCTD, CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHBIC PELICHHUS;

KauyecTBa MBIIUICHUS, HEOOXOIUMBbIE JJIS aJIallTallii B COBPEMEHHOM OOIIIECTBE;

MHTEpEC U YBAXKEHHE K APYTUM HapoaaMm Poccun u Mupa, IpuHATHE UX, MEKITHUYECKAS TOJIEPAHTHOCTh, TOTOBHOCTh K PAaBHOIIPABHOMY COTPY/IHUUYECTBY;
YBa)X€HUE K JIUYHOCTH U €€ JJOCTOMHCTBY, JOOPOKETATEIHbHOE OTHOIICHUE K OKPY)KAIOITUM, HETEPITUMOCTh K JTIOOBIM BHaM HACHJIMS M TOTOBHOCTD
MPOTUBOCTOSATH UM;

YBaXE€HUE K IIEHHOCTSM CEMbH, JTI000Bb K MPUPOJIe, TPU3HAHKUE IIEHHOCTH 3I0POBBsI, CBOCTO U JAPYTHX JFOJCH, ONTUMH3M B BOCIIPUSATHN MUPA;

MOTPEOHOCTH B CAMOBBIPAKEHUH M CaMOpeaTH3allii, COIMAILHOM MPU3HAHUU;

MMO3UTHUBHAS MOPAJIbHASI CAMOOIIEHKA U MOPAJIbHBIE YYBCTBA — YYBCTBO TOPAOCTH MPH CJICTOBAHUHA MOPAIBHBIM HOPMaM, MEPEKUBAHUE CTHIJIa M BUHBI IPU UX
HapyleHuu. B paMkax 1esTenbHOCTHOTO (TIOBEEHYECKOT0) KOMIIOHEHTa Oy IyT chopMHUpPOBAHBI:

Oo0yyaommiics MoJYYUT BO3MOKHOCTD 151 )opMHUpPOBAHHS:

BbIPANCEHHOU YCMOUYUBOU Y4eOHO-NO3HABAMENbHOU MOMUBAYUU U UHMeEpeCca K YYeHUIO,
20MOBHOCIU K CAMOOOPA3Z08AHUIO U CAMOBOCHUMAHUIO,

A0EeKBAMHOLU NO3UMUBHOU CAMOOYeHKU U A-Konyenyuu,

KOMNEeMmeHmHOCMU 8 Peanu3ayu OCHO8 2paANCOAHCKOU UOSHMUYHOCIU 8 NOCMYNKAX U 0essMelbHOCMU,




MOPANILHO20 CO3HAHUS HA KOHBEHYUOHANbHOM YPOBHE, CNOCOOHOCMU K PEUEHUI0 MOPATbHbIX OUNEeMM HA OCHO8E YYEéma NO3UYUll y4acmuuKos OuleMMmul,
opueHmayuyu Ha ux MOMuUBsl U 4y8Ccmea, YCmouyugoe ciled08anue 8 N08e0eHUU MOPAIbHbIM HOPMAM U IIMUYECKUM MPeDOBAHUAM;

IMIAMUU KAK OCO3HAHHO20 NOHUMAHUSL U CONEPEHCUBANUSL YYBCTNBAM OPY2UX, 8bIPANCAIOULEUCS 8 NOCMYNKAX, HANPABIIeHHbIX HA NOMOWb U 0becneyeHue
O1a20N0YUUSL A0EK8AMHO CAMOCOSAMENbHO OYEHUBAMb NPABUILHOCIb GLINOJIHEHUS OeUCMBUS U BHOCUMb He0OX00UMble KOPPEKMUBbL 8 UCHOIHEHUE KAK 8 KOHYe
oelicmausl, max u no xo0y e2o peaiu3ayuil;

OCHOB8 NPOCHO3UPOBAHUS KAK NPeO8uUdeHUs: 6Y0yuux cooblmuil u pazeumus npoyeccd.

MertanpeameTHble pe3yJibTaThl
Pecynamuenvie YY/[

BhINYCKHUK HAYYUTCH:

1eJIeTIoaraHuio, BKIII0Yas IOCTAaHOBKY HOBBIX IIeJieH, mpeoOpa3oBaHue MPAKTUYECKOM 3a/1a4ll B IO3HABATEIbHYIO;

CaMOCTOSITENIFHO aHAJTM3UPOBATH YCIOBHSI JOCTH)KEHUS IIETTH HA OCHOBE yUETa BBIJICIIEHHBIX YUUTEIIEM OPUEHTHPOB JICHCTBHA B HOBOM Y4€OHOM MaTepHale;
IJJAHUPOBATh MMYTU JOCTHXKEHHUS 1IEJIEH;

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH!

CAMOCMOSIMENIbHO CMABUMb HOBblE YUeOHble Yelu U 3a0adu,

HOCMPOEHUIO HCUSHEHHBIX NIAAHO8 80 8PEMEHHOU NePCHeKmuse;

npu NIAHUPOBAHUU OOCIMUICEHUSL Yellell CAMOCMOSIMENbHO, NOJHO U A0eK8AMHO YUUmvl8amy YCI08US U CPEOCEA UX OOCMUNCEHUSA,

8bLOEIAMb ANbMEPHAMUBHBLE CNOCOObI OOCMUICEHUS Yeau U 8bloupams Hauboaee P pekmusuviii cnocoo,

OCHOBAM CaMope2yNAYUYU 8 Y4eOHOU U NOZHABAMENbHOU 0esmelbHOCMU 8 (hopMe OCO3HAHHO20 YNPABILEHUsl CBOUM NOBEOEHUEM U 0esIMeIbHOCIbIO, HANPABLEeHHOU
Ha 0ocmudiceHue NOCMAasieHHbIX yelel,

ocywecmeisams No3HABAMeNbHYI0 peleKcUuio 8 OMHOuEeHUU 0eliCMBULL N0 PeuleHU0 Y4eOHbIX U NO3HABAMEIbHBIX 3a0al,

A0eK8amHo OYeHUBams 00bEKMUBHYIO MPYOHOCMb KAK Mepy PaKmuyecko2o uiu npeononazaemozo pacxooa pecypcos Ha peulenue 3a0adu, a0eKeamHo
OYEHUBAMb C8OU BO3ZMONCHOCHU OOCMUNICEHUS Yell ONPedesléHHOU COACHOCMU 8 PA3IUYHBIX Chepax camoCmoamenbHol 0eameibHOCmU,

OCHOBAM CAMOPEYIAYUU IMOYUOHATLHBIX COCTNOAHULL

npunazams 8oJesvle YCUuiUus U npeoooieeams mpyoOHOCMU U NPEnamcmaeus Ha nNymu 00CMUNCeHUsl yelel.

Kommynuxamuenwvie YY/|

BhINYCKHUK HAYYUTCH:

aJIeKBaTHO OIICHUBATh NMPaBUJILHOCTh WJIM OIIMOOYHOCTH BBINOJIHEHUs yueOHOM 3a1aun. Ee 00beKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PELLIECHUS;
OCO3HAHHOE BJIA/ICHUE JIOTHUECKUMHU JICHCTBUAMU OIpeieNIeH s TOHITUH, 00001IeHNs, YCTAaHOBJIEHUS aHAJIOTMH, KIacCU(PUKAIIMM HA OCHOBE CAMOCTOSATEIbHOTO
BbIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIIEHUE POIOBUIOBBIX CBSI3EH;

yCTaHABIMBATh NPUUMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUYECKOE PACCYKIEHUE, YMO3AKIIOUEHUE U BBIBOJIBI;

C03/1aBaTh, IPUMEHSTH U PE0OPa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA. MOAENN U CXEeMBI [Tl pelIeHrs yueOHBIX U MO3HABATEIbHBIX 3a/1a4;
OpPraHU30BBIBATh YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO IESATEIBHOCTh C YUYUTEIEM U CBEPCTHUKAMMU: ONPEAEIATh LN, pacripeenenue GyHKuui u posueit
YY9aCTHHKOB, B3aMMOJICUCTBHE B OOIIHE CIIOCOOBI pabOThI; YMEHHE padoTaTh B TPYMIE: HAXOIUTh 00Iee PEIICHHE U pa3peniaTh KOHMIUKTH Ha OCHOBE
COIJIACOBAHUS MO3ULUI U yyeTa HHTEPECOB; CIyyaTh apTHepa; (OpMyIMpPOBATh, APTYMEHTUPOBATh U OTCTAaMBATh CBOE MHEHUE;

c(OpMUPOBAHHOCTH Y4€OHOI U 00IIENOIB30BaTENbCKOM KOMIETEHTHOCTH B 00JIACTH UCTIOJIB30BaHUs HHPOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
NepBOHAaYaJIbHBIE IPECTaBICHUS 00 HIeAX U O METO/IaX MaTEMAaTUKU Kak 00 YHUBEPCAIBbHOM S3bIKE€ HAYKU M TEXHUKH, O CPEICTBE MOJCIMPOBAHUS SBICHUHN U
IIPOILIECCOB;

BUJIETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalllu B IPYTUX TUCIMILIIMHAX, B OKPY>KatOIIeH KU3HHU;

HaXOJUTh B PA3IMYHBIX HCTOYHUKAX UHPOPMALIHMIO, HEOOXOIUMYIO JIJIsl peLICHHs] MaTeMaTHYEeCKUX MPOoOieM, U MPECTABIIATh €€ B OHATHON (opme, MpuHUMATh
pelIeHue B yCIOBUSAX HEMOTHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOM MH(pOpMAaInu;




MMOHUMATh U UCIOJIb30BaTh MaTeMaTUYECKUE CPEACTBA HATIATHOCTH VIS WUTIOCTPAINH, MHTEPIPETAllUH, apTyMEHTallUN;

BBIIBUTATh THIIOTE3bI P PEIICHUH YU4EOHBIX 3a/1a4 ¥ IOHUMATh HEOOXOIUMOCTh UX TPOBEPKHU;

MIPUMEHSTh UHIYKTUBHBIE U I€JyKTUBHBIE CIIOCOOBI pacCyXI€HUH, BUAETh Pa3IMYHbIe CTPATErHH PEIICHU 3a/1aY;

MMOHUMATH CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAHUN 1 YMEHHE IEHCTBOBATh B COOTBETCTBUU C TPEUIOKCHHBIM allTOPUTMOM;

CaMOCTOSITENIHO CTABUTH 1€JIH, BEIOUPATh U CO3JaBaTh aJTOPUTMBI JIJIs1 peIeHHs Y4eOHBIX MaTeMaTUUECKUX pooieM;

apryMEHTHUPOBATH CBOIO TOUKY 3PCHHUSI, CIIOPUTH M OTCTAMBATH CBOIO MO3UITUIO HE BPAXKACOHBIM JIJIsl OMIITIOHEHTOB 00Pa30M;

3aJlaBaTh BOMPOCH], HEOOXOAUMBIE JIJIsl OPTaHU3alUKU COOCTBEHHOM NESTEIBHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

OCYIIECTBISTh B3aUMHBIN KOHTPOJb M OKA3bIBATh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOTIOMOIIIb;

a/IeKBaTHO MCIOJIb30BaTh PEUb JJIsl IUNTAHUPOBAHUS U PETYJISILUU CBOCH JEsTEIbHOCTH;

aJICKBATHO MCIOJIb30BaTh PEUEBBIC CPEIICTBA JJIsI PEIICHUS PA3IMYHBIX KOMMYHUKATUBHBIX 33]1a4; BIIAJICTh YCTHOW U MUCHbMEHHOHN PeUblO; CTPOUTH
MOHOJIOTHYECKOe KOHTEKCTHOE BhICKa3bIBaHHUE;

OpPraHHU30BBIBATH U MIIAHUPOBATH YUEOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMHU, OTIPEICIIATh eI U (PYHKIIUU YIACTHUKOB, CITIOCOOBI B3aUMOICHCTBUS;
IJIAHUPOBATH OOIIKE CIIOCOOBI PabOTHI;

OCYIIECTBIISITH KOHTPOJIb, KOPPEKIINIO, OIICHKY JACHCTBHIA MapTHEPA, YMETh YOCIKIATh;

paboTaTh B rpymie — yCTaHaBIMBATh paboure OTHOIICHUS, 3(P(PEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHOM KOONEPALIUN; HHTETPUPOBATHCS B
TPYIIy CBEPCTHUKOB M CTPOUTH MPOTYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

OCHOBaM KOMMYHUKAaTUBHOH pediexcuu;

MCIIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA JJISI OTOOPAKEHHS CBOUX YyBCTB, MBICIICH, MOTUBOB U TIOTPEOHOCTEI;

oToOpaxarthb B peuu (onucaHue, OObSICHEHHE) COJIepyKaHUE COBEPILIaeMbIX ACHCTBHI KakK B (hopMe TPOMKOIA

COLIMAJIM3UPOBAHHON peuH, Tak U B (POpMe BHYTPEHHEHN pedH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

VUUmMb186amMsb U KOOPOUHUPOBAMb OMAUYHBLE OM COOCMBEHHOU NO3UYUU OPY2UX TT00el 8 COMPYOHUYECmEe;
VUUmMb186amsb pasHvle MHeHUs. U UHmepecbl U 000CHOBbLBAMb COOCMBEHHYIO NO3UYUIO,

NOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K peuleHuIo npodiemvl;

NPOOYKMUBHO PA3Peuams KOHGIUKMbL HA OCHO8e Y4éma UHmepecos U NO3UYULl 8cex yUacmHUKos, NOUCKA U OYyeHKU

AbMEPHAMUBHBIX CROCOO08 Pa3peuleH sl KOHGIUKIMO8, 00208aAPUBAMbCA U NPUXOOUMb K 0OUieMy peueHUI0 8 COBMeCmHOU 0esimelbHOCMU, 8 MOM YUCIe 8
cumyayuu CrmoaKHO8eHUs UHMepPecos;

bpams Ha cebs UHUYUAMUBY 8 OP2AHUZAYUU COBMECTHO20 0elUcmeus (0e1080¢e TUdepcmeo);

0Ka3b18aMb NOOOEPIHCKY U COOeUCBUe MeM, OM K020 3a8UCUM 00CTNUNICEHUe Yell 8 COBMECHHOU 0esimelbHOCU;

ocyuwecmenams KOMMYHUKAMUBHYIO pehleKCUlo KaK OCO3HAHUe OCHOBAHUL COOCMBEHHbIX 0elUCmEUll U OelCmseuli napmueéepa;

8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJIHO Nepedasamy NApmHEPY HeoOX00UMYI0 UHDOPMAayUuIo Kak opuenmup OJisl
nocmpoeHus 0etcmaus.
Ho3naeamenvnvie YY/[

BuINYyCKHUK HAVIUTCSH:

OCHOBaM peajn3allii MPOSKTHO-UCCIIEI0OBATEIbCKON AeSITENEHOCTH;

MIPOBOINTH HAOJFOICHNE U SKCTIEPUMEHT I10]] PYKOBOJICTBOM YYHTEJIS;

OCYIIIECTBISThH PACIIMPEHHBIN MOUCK MHGOPMAITUH C UCIIOJIb30BaHUEM pecypcoB Onbnuorek u MHTepHeTa;

CO3/1aBaTh U MPEOOPA30BHIBATH MOJICIIA U CXEMBI JIJISl PEIICHHS 3a/1a4;

OCYIIECTBIATH BBIOOp Hanbosee 3 (hEeKTUBHBIX CIIOCOOOB PEIICHHS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI;

JaBaTh OIpe/IeJICHUE MOHATHSIM;

yCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H,




OCYIIECTBIIATH JIOTHYSCKYIO OIEPAIMIO YCTAaHOBIICHUS POJOBHIOBBIX OTHOIICHUH, OTPaHUYCHHUE TTOHSTHSI,
0000111aTh TOHATHS — OCYIIECTBIIATh JIOTMYCCKYIO OTEPAIIUIO TIEPEX0/1a OT BUAOBBIX MPU3HAKOB K POJIOBOMY MOHSTHIO, OT MOHATHS C MEHBIIIUM 00BbEMOM K
MOHSATHIO ¢ OOJBIINM 00BEMOM;
OCYIIECTBIISATh CPABHCHUE, CEPHUALIMIO U KJIACCH(DHKAIIHNIO, CAMOCTOSITEIILHO BHIOUPAsi OCHOBAHUS U KPUTEPUH ISl YKa3aHHBIX JIOTHUYCCKHX OIEPaIlHii;
CTPOMTH KJIaCCHU(UKAIIMIO HA OCHOBE JUXOTOMUYECKOTO JCJICHHUs (Ha OCHOBE OTPUIIAHMA);
CTPOUTH JIOTUYECKOE PacCykKICHUE, BKIIOYAIOIIECe YCTAHOBICHIE IPUIHHHO-CIICICTBCHHBIX CBSI3EH;
OOBSCHATH SIBJICHHS, IIPOIIECCHI, CBSA3HM U OTHOIIICHHUS, BBISBIISICMBIC B XOJI€ UCCIICIOBAHUS;
OCHOBaM O3HAaKOMHTEIHHOTO, U3YYAOIIEro, yCBAMBAIOIIETO U MTOMCKOBOTO YTCHHUS,
CTPYKTYpPHUPOBATh TEKCTHI, BKIIIOYAsi YMEHHE BBIICIAThH IJIABHOE U BTOPOCTEIICHHOE, TIABHYIO WSO TEKCTA, BRICTPAUBATh MOCIIEI0BATEIIBHOCTh OIMMUCHIBACMBIX
COOBITHI;
paboTaTh ¢ MeTadOpaMu — IIOHUMATh IEPESHOCHBIA CMBICIT BBIPAXKCHHA, TOHUMATh U YIIOTPEOJIATh 000POTHI PeUH, IIOCTPOSHHBIC HA CKPBHITOM YIIOJ00ICHHH,
00pa3HOM CONMIKEHUU CIIOB.
BbINYCKHHK MOJYYHT BO3MOKHOCTh HAYUHUThCS
OCHOBAM PeqhIeKCUBHO20 UMEHUsL,
cmasumo npooiemy, apeyMeHmuposams eé aKkmyaibHOCb,
CAMOCMOSIMENLHO NPOBOOUMb UCCAEO08AHUE HA OCHOBE NPUMEHEHUSL MemO008 HADIIOOEHUS U IKCNEPUMEHMA,
IIpeamMeTHbIe pe3yabTaThI
BLINYCKHHK HAVYHTCSH:
OIIEPHPOBATH C HAYAJIHHBIMH MTOHITUSIMHU TPUTOHOMETPHH U BBIMIOJIHATH AJIEMEHTAPHbBIC ONepaIliy HaJl QYHKIMSIMHU yTIIOB:
pelaTh 3a/1a4M Ha [0Ka3aTeIbCTBO, OMMPAsCh HA H3yUCHHBIC CBOMCTBA (PUTYp M OTHOIICHUI MEXLy HUMH U IPUMCHSISI U3YYEHHBIC METO/IbI JOKa3aTCIIbCTR;
BBIYUCIISATH IUIOMIA/IA KPYTOB M CEKTOPOB; JUIMHY OKPY>KHOCTH, [UTMHY JTyT'H OKPY>KHOCTH;
pemIaTh 3aJ1a4u Ha JOKa3aTeIbCTBO C UCIOJIb30BaHUEM (hOPMYIT JUTHHBI OKPY>KHOCTH U JUTMHBI TyTH OKPYKHOCTH, (hopmy miomaaei Guryp;
pemarh MPaKTHYECKHUE 33]]auH, CBSI3aHHBIC C HAXOXKJICHUEM FeOMETPUUECKUX BEITUYMH (MCIIOJB3YsI TPH HEOOXOAUMOCTH CIIPABOYHHKH U TEXHHUUECKUE CPEIICTBA).
BBIYUCIIATH JUTMHY OTPE3Ka M0 KOOPAWHATAM €0 KOHI[OB; BHIYHCIIATH KOOPIUHATHI CEPEIMHBI OTPE3Ka,
UCIIOJIB30BaTh KOOPIMHATHBIA METOJI JJIs1 U3YUCHHSI CBOMCTB TMPSMBIX H OKPY>KHOCTEH.
OTIEPUPOBATH C BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3a/IaHHBIX T€OMETPHUECKU, HAXOJUTh BEKTOP, PABHBIN MIPOU3BEICHUIO 33JAHHOTO
BEKTOpa Ha YUCIIO;
HAXOJWTh JUISI BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPa, KOOPIWHATHI CyMMBI i Pa3HOCTH JIBYX U 00JIee BEKTOPOB, KOOPIUHATHI TPOU3BEACHHUS
BEKTOpa Ha YHCII0, IPUMEHSISI IPU HEOOXOIUMOCTH COUETATEIIbHBIN, IEPEMECTUTEIILHBINA U PaCIIPEICITUTEIbHBIN 3aKOHBI;
BBIYUCIIATH CKAIIPHOE MTPOU3BEICHHE BEKTOPOB, HAXOIUTh YTOJI MEKIAY BEKTOPAMH, YCTAHABIUBATH MEPIICHANKYIIPHOCTD MPSMBIX.
BJIAJICTh KOMIICTCHITUSIMH: MTO3HABATEIHBHON, KOMMYHHUKATHBHOMN, WH)OPMAIIMOHHOHN U Pe(ICKCUBHOM;
paboTarh B rpyIax, apryMeHTHPOBATh U OTCTAUBATH CBOIO TOUKY 3PCHHS,
pacrio3HaBaTh Ha YEPTEKaxX, PUCYHKAX, MOJICIISX U B OKPYKAIOIIEM MUPE TUIOCKUE U TPOCTPAHCTBEHHBIC T€OMETPpUYECKHE QUTYDPHI,
pacrno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOIBHOTO TTapauIeNIeTUIe/1a, TIPABIILHOW MPaMHUJIBI, IJIMHIPA U KOHYCA;
OTIPENIENIATh TI0 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPBI IMHEHHBIC pa3Mepbl caMoil PUTypsl 1 HA00OPOT;
BBIUHCIIATH 00BEM MTPAMOYTOIBHOTO TTapaJUIeICTUIIC/IA.
BbINYCKHUK _TOJYYHT BO3MOKHOCTh HAVYHUTHCS:
UCNONIBL3068AMb KOOPOUHAMHBLIL MEeMOO OJIsl U3YHUEHUsI CBOUCE NPSIMBIX U OKPYICHOCEIL.
BLIYUCTAMD NIOUAOU PUSYD, COCMABNIEHHBIX U3 08YX UIU DOlee NPAMOY20IbHUKOS, NAPAJLIeN02PAMMO8, MPey2OIbHUKOS, KpYed U CeKmopa,
npuobpecmu Onvlm NPUMEHeHUs. A2eOPauiecK020 U MpusoHOMeMpULecKko20 annapama u uoetl 08UNCeHUs: NPU peteHul 3a0ay Ha 8blYUCIeHue NI0uaoell
MHO20Y20/IbHUKOS.




0811a0emb KOOPOUHAMHBIM MEMOOOM PelleHUsl 3a0ad Ha 8blYUCTeHUe U OOKA3AMeNbCME0;
npuobpecmu onvim UCNOIb308AHUS KOMNIOMEPHBIX NPOSPAMM 051 AHAIUZA YACTIHBIX CIY4ae8 83AUMHO20 PACNOIONCEHUsL OKPYICHOCMEU U NPAMbIX,

peuiams MamemamuyecKue 3a0ayu U 3a0ayil U3 CMeHCHbIX NPeOMenos, 8bINOJIHAMb NPAKMUYECcKUe paciémol,

BbLIUUCTIAMD 0OBLEMBL NPOCMPAHCIEEHHBIX 2€0MEMPULECKUX PUYD, COCMABNIEHHBIX U3 NPAMOY20NbHbIX NAPALLEIeNnUnedos;
yenyoumo u pazeums npeodcmagieHus 0 NPOCMpPaHCEEeHHbIX 2eoMempuyecKux uzypax,

NPUMEHAMb NOHAMUE PA3EEPMKU 0151 BLINOJIHEHUS. NPAKMUYECKUX PACUEMO8.



