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Conep:xxkanne yueOnoro npeamera K<MATEMATHUKA»»
KJIacc — 5
YPOBEHb - 6A3080blil

HatypajbHble ync/ia 1 HyJIb

Hatypansnoe uymcno. Psa Harypanbhbix uymcen. Ywucno 0. M3oOpaxkenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPAUHATHOU (YUCIOBOM) MPSIMOM.

[TosuunonHas cucrema cuucieHus. PuMckas HyMepamusa Kak DOpUMeEp
HEMO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHHUS.

CpaBHeHME HATYpaJIbHBIX YHUCEJ, CPABHCHUE HATYpPAJIbHBIX YHUCEN C HYJEM.
CrnocoObl cpaBHeHUsI. OKpyTJIeHHE HATypalbHBIX YHCET.

Ciio)keHue HaTypajbHbIX YUCEI, CBOMCTBO HYJIS MIPU CI0KEHUH. BriunTanue kak
NeHcTBHE, 0OPAaTHOE CIOKECHHIO. Y MHOKEHUE HATypaIbHBIX YUCEJ, CBOMCTBA HYJS U
€UHUIIBI TIpU YMHOXXeHHUM. JleneHue Kkak JaelcTBUe, OOpaTHOE YMHOXKEHHIO.
Kommnonentsl  neiicTBuii, CBs3b  Mexay Humu. [IpoBepka  pesynbrarta
apupmeTnueckoro jaeictus. IlepemecTuTenbHOE H  COYETaTEIbLHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXCHUS, PACHPENCIUTEIILHOC CBOWCTBO (3aKOH)
YMHOKCHHUSI.

Hcnonw3oBanue OykB 111 0003HAYCHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCHU
CBOMCTB apu(PMETUUECKUX JICHUCTBUH.

Jlenvtenu v KpaTHbIC YUCJIA, pa3JI0KeHUE Ha MHOKUTENH. [IpocThie U cOCTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKOM.

CreneHsp ¢ HaTypaJabHBIM MIOKa3aTeIeM. 3alliCh YNCIIa B BUJIE CYMMBI pa3psiAHbIX
claraeMbIXx.

UucnoBoe BolpaxeHue. Boluncienrne 3HaYeHUI YUCIOBBIX BBIPAKEHU N, TOPSIIOK
BBINIOJIHEHUS IeMcTBUI. Vcnonb30BaHWE NPU BBIYUCIEHUSX MEPEMECTUTEIBHOTO U
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUS, pPaclpeleIUTEIbHOTO
CBOMCTBA YMHOXCHHUS.

Apodu

[IpencraBnenue o IpoOU Kak crioco0e 3anmucy 9acTH BeTMIrHbI. OOBIKHOBEHHBIC
npobu. IlpaBunbHble W HempaBwiIbHBIE ApoOu. CmeraHHas ApoOb, MpecTaBICHHUE
CMEIIaHHOW IpoOH B BHJI€ HETIPABUIILHOM IpoOU U BBIJICICHHE IIEJI0N YacTH Yucia U3
HempaBwiIbHOU npobu. M3o00paxenue apoOell TOUYKaMU HaA YHUCIOBOW MPSMOM.
OcHoBHoOe cBoiicTBO napobu. Cokpamienue npobeii. IlpuBenenue apodbw K HOBOMY
3HaMmeHateno. CpaBHEHUE APOOECH.

CrnoxxeHne W BBIYMTAHUE NpoOel. YMHOXEHHE U JIeJIeHHuEe IpoOei, B3aUMHO
oOpaTHbIe 1pobu. HaxoxkmeHne yacTu 1eJI0T0 U 1EeJIOTO MO €T0 YacTH.

Hecstuunas 3amuch npoOeid. [IpeacrtaBieHue AecATUYHONW ApoOM B BHIE
OOBIKHOBEHHOU. M300paxkeHne AECATUYHBIX IpoOel TOYKaMH Ha YHUCIOBOW MPSIMOM.
CpaBHEHUE JECATUIHBIX APOOCH.

Apudmernyeckue ACHCTBUS C  JNECATUYHBIMH  JpoOsimu.  OKpyrieHue
JECATHYHBIX TpOOeH.

Pemenne TeKCTOBBIX 3a/1a4



Pemenue TeKCTOBBIX 3a/1au apupMeTHueckuM crnocoOoM. Penienne 1oruueckux
3anay. Pemenue 3a1a4 nepeOOpoM Bcex BOZMOXKHBIX BapuaHTOB. Mcnonabp30BaHue Npu
pELIeHUH 3a7a4 TaOJIMIl U CXEM.

Pemienue 3amaud, conaepkalmiux 3aBUCUMOCTH, CBA3BIBAIOLINE BEIWYHHBI:
CKOpPOCTb, BpEMsI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTD. ENVMHULIBI U3MEPEHHUS:
Macchl, 00bEMa, LIEHbI, PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBSA3b MEXAY €IMHULAMU
U3MEpPEHUS KaXI0N BEIIMUYUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha ApoOu.

[IpencraBienne JaHHBIX B BUE TaOIMUL], CTOIOYATHIX AHArPaMM.

HarusaHnas reomerpus

Harnsansele npeacrasienus o purypax Ha IIOCKOCTU: TOYKA, MPsAMasi, OTPE3O0K,
Jy4, YroJi, JOMaHasi, MHOIOyI'OJIbHUK, OKPYXHOCTb, Kpyr. Yroi. IIpsmon, ocTpslii,
TYIIOM U pa3BEPHYTHIN YIJIbIL.

JlnuHa oTpe3ka, METpUYECKUE €AUHULBI JIUHBL. JUIMHA JIOMaHOH, NEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne U TOCTPOEHUE YIJI0B € MIOMOILBIO TPAHCIIOPTHPA.

Harnanuele mpexacraBienuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpsIMOYTOJIbHUK, KBaJpaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o06paxkenne ¢uryp, B TOM uyucie Ha kietdarod Oymare. Iloctpoenue
KOH(UTypaluii M3 4yacTedl NpsIMOi, OKPYKHOCTHM HAa HEJIMHOBAHHOW M KJIET4aTON
Ooymare. VMcnonb30BaHue CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBAJApaTa.

[Inomane OpAMOYrOJBHMKA W MHOIOYIOJIBHUKOB, COCTaBJIICHHBIX M3
OpSMOYTOJIbHUKOB, B TOM 4Hcie (uryp, u300pak€HHBIX Ha KieryaTod Oymare.
Enuuune! nzmMepeHus miomanm.

Harnsanele npencraBiaeHUs 0 NPOCTPAHCTBEHHBIX (Urypax: HMpSMOYTOJIbHBIH
napajuleIIeIuIe I, KyO, MHOI'OTPaHHUKH. N306paxenue IIPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapaenenunena. CosmgaHue Mojeneit
MHOTOTPAHHUKOB (M3 OyMaru, MpoBOJIOKH, IUTACTUINHA U APYTUX MaTEpHAIIOB).

O0BEM IPsIMOYTOJIBHOTO MTapajuiesenuneaa, kyoa. Enuauip! uamMmepenns oobEma.

Kjacc — 6
YPOBEHbD - 0308011l

HarypajabHbie yncia

Apudmernyeckue IEHCTBUS C MHOTO3HAYHBIMH HATYpPaJIbHBIMH YHCIAMHU.
YucnoBbie BhIpayKEeHUs, TOPSIOK JEHCTBUHN, UCIIONB30BaHUE CKOOOK. Mcmonp3oBanue
IIPA BBIYUCIICHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOMCTB CIIOXKEHUSA HU
YMHOXEHUS, paCIPEIeIUTEIbHOIO CBOMCTBA YMHOKEHMS. OKpYIJI€HUE HATYpalbHbIX
quced.

Jlenutenu u KpaTHBIC YMCIA, HAWOOJBITUN OOIIMIA NETUTENh W HANMCHbIIEEe
obmee kpaTHoOe. J{emMMOCTh CyMMBI U TTPOU3BeACHUS. JlejeHre ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAss JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpaIlleHHuEe ApoOcii.
CpaBHeHHME W yIOpsilounMBaHue apoOeit. PereHne 3amad Ha HAXOXKJACHHWE YaCTU OT



LEeJI0Oro M LeJoro mo ero yacTu. J[poOHoe uuciao Kak pe3yiabTar JAeJICHHUS.
[IpencraBnenue necITUUHOW TpoOU B BHUJI€ OOBIKHOBEHHOUW IpOOH U BO3MOKHOCTD
MIpEeICTaBICHNs OOBIKHOBEHHOW ApoOM B BUJIE JeCATUYHOW. JlecaTnuHble npoOu u
MeTpUuecKas cucreMa mep. ApudmeTrnueckue NeHCTBUS U YHCIOBbIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWH. Macmtad, MTpoOmopIus.
IIprMeHenune nponopuui Ipy PeLICHUH 3a1ay.

[lonsitue mpoueHTa. BerurcieHnne npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 10 €€
MPOLIEHTY. BplpakeHne NpOUEHTOB AECATUYHBIMU ApoOsiMu. Pemenue 3amady Ha
OpOLEHTHI. BripaxkeHne OTHOIIEHHS BEJIMYMH B MPOIIEHTAX.

IosnoxkuTENbHBIEC H OTPULATEIbHBIE YHCJIA

[lonoxurenbHble W OTpULATENbHble uuciaa. Llenple uncia. Mopaynp uucia,
reoMeTpuyecKkass HMHTeprpeTanuss Moayjs uuchna. M3oOpaxenue uyucen Ha
KOOpIMHATHOM  mpsMou.  YucmoBble  mpoMexyTku.  CpaBHEHHE — YHCElN.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEbHBIMU YHCIIAMHU.

[IpsimoyrosibHas cucTeMa KOOpJAMHAT Ha IUIocKocTH. KoopauHatel TOYkHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek W ¢Guryp Ha KOOPAMHATHON
IJIOCKOCTH.

bykBeHHbIE BbIpaKeHUs

[Ipumenenue OyKB AJi 3alIMCU MaTEeMaTUUYECKUX BBIPAKEHUN U MPEJI0KESHUN.
CpoiicTBa apupMeTHUYECKUX JEHUCTBUN. bByKBEHHBIE BBIPAXKEHHS U YHUCIOBBIE
[IOJICTAHOBKHM. DyKBEHHBIE DPaBEHCTBA, HAXOXKJICHHE HEHU3BECTHOTO KOMIIOHEHTA.
®opmyisl, GopMyJibl EpUMETPa U IUIOMIATN HPSIMOYTOJbHUKA, KBajapara, o0béMa
napajuienenumesa u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3a7a4 apupMeTHIECKUM criocoboM. Perenue ornyeckux
3ajay. Pemenue 3ana4 nepe6opoM Bcex BOZMOKHBIX BApUAHTOB.

Pemenune 3amau, coaepXkallMX 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EquHHMIBI HM3MEpeHUs: Macchl, CTOMMOCTH, PaCCTOSHUA,
BpEMEHH, CKOPOCTH. CBsI3b MEXKy €IMHULIAMH U3MEPEHUS KAK10M BEJIMUUHBI.

Pemenue 3a1a4, CBS3aHHBIX C OTHOIIEHUEM, TPOIIOPLIMOHATIBHOCTHIO BEINYMH,
MPOLEHTAMHU; PEIICHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOIIEHTHI.

OneHka ¥ NOpPUKHIKA, OKpyrjieHue pesynprata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUM 10 YCIOBUIO 3aa4H.

[IpencraBnenne naHHBIX € MOMOUIbI0 Tabmui u guarpamm. CrombuaTbie
JUarpaMMBbl: YTEHHE U NTOCTpOeHUE. UTeHne KpyroBbIX JUarpaMM.

HarasinHasi reomerpust

Harnsanele npencraBieHus o GUrypax Ha INIOCKOCTH: TOYKaA, IpsiMasi, OTPE30K,
Jyd, yroJi, JoMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK, OKPY>KHOCTb,

KpYT.



B3anMHOe pacnonokeHue AByX NPsIMbIX HA INIOCKOCTH, NMApAJIIEIbHBIE IPSIMBIE,
MIEPIICHANKYJIAPHBIE MpsiMble. I3MepeHne pacCTOSHMI: MEXAY IBYMs TOYKaMH, OT
TOYKH 110 IPSIMOM, JJIMHA MapuIpyTa Ha KBaJAPAaTHOU CETKE.

N3mepenne © NOCTpPOEHHME YIJIOB € TNOMOIIBI TpaHcmopTupa. Buasl
TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHHIA. YeThIpEXYTroJIbHUK, HIpUMEPHI
YETBIPEXYTOJIBHUKOB. [IpIMOYTrONpHUK, KBaJApaT: UCIOIB30BAaHUE CBOMCTB CTOPOH,
yIi0B, quaronanei. M3o0paxenue reomeTpuueckux Guryp Ha HeTMHOBaHHOM Oymare
C HMCHOJIb30BAaHUEM LHUPKYJISA, JUHEHKH, YTOJbHUKA, TpaHcnoptupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[lepumeTp MHOTOYyrONbHUKA. [ToHSATHE MIomanu GUrypbl, €IUHULBI U3MEPEHUS
wiomaau. [pubnmkénnoe usmepenue miomaad Guryp, B ToM 4uciie Ha KBaJpaTHOU
cetke. [Ipubnmx€HHOE U3MEpEeHHe NITUHBI OKPYKHOCTH, TUIOIIaAH KpyTa.

CummMmeTpusi: LEeHTpaJIbHAs!, OCEBAsI U 3€pKaJIbHAsi CHMMETPHHU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsanseie npeacraBiaeHuss 0 MPOCTPAHCTBEHHBIX (UTypax: Mapajiefenune],
KyO, Tpu3Ma, TUpamMuaa, KOHYC, UMWIUHIAp, map u cdepa. HM3o0paxenue
OpoCTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, MHJIMHIApA U
konyca. Coznanue Mojeneil mpocTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
IUIACTUJIMHA U APYTUX MaTEPUATIOB).

[lonatue oO0bEMa, eauHMLBI H3MepeHuss o00bémMa. OOBEM NPAMOYTOIBHOIO
napasuiejenunena, Kyoa.

Ilnanupyembie pe3yabTaThl 0OcBOeHUs yueOHOro npeamera <MATEMATHUKA»

JInYHOCTHBIE pe3y/IbTAaThl XapaKTePU3YIOTCS:

1) maTpuOTHYECKOe BOCIIMTAHME:

IPOSIBJIEHUEM MHTEpEca K MPOILIJIOMY U HACTOSIIIEMY POCCUHCKON MaTEMAaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKECHUAM POCCUUCKUX MATEMATUKOB U POCCHICKON
MaTE€MAaTHYECKON IIKOJbI, K UCIOJIB30BAHUIO 3THX JTOCTUKEHUI B JAPYTHMX HAyKax U
MPUKIATHBIX cdepax;

2) rpaKaaHCKoe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEN TpaKJaHWHA U Pealu3allu €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX
CTPYKTYp, SBICHUH, MPOIEAYp TPaKJAHCKOrOo oOIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OTHYCCKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHHEM BaXKHOCTU MOPAJIBHO-
ATUYECKUX MPUHIIMIIOB B JEATEIbHOCTU YUEHOTO;

3) Tpy/i0BO€E BOCTIMTAHHUE:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacTHE B PEHICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAIMpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTU MATEMaTUYECKOIO
oOpa3oBaHHA HaA TMPOTSHKCHUM BCEW KU3HU JJIA YCIENIHON MPOQeCcCHOHATBHON
NEATeIbHOCTA U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U



MOCTPOCHUEM WHIUBUAYAIbHOW TPACKTOPUH OOpa30BaHUSA M KM3HEHHBIX ILJIAHOB C
y4ETOM JINYHBIX HHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTRI0 K  OMOIMOHAIBHOMY M 3CTETHYCCKOMY  BOCIPHATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, PCIICHHH, pPacCyXACHHH, YMEHHIO BHUIETH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 IO3HAHMS

OpHEHTAIlMeli B JOEATCILHOCTH Ha COBPEMCHHYIO CHCTEMY HAydHBIX
npeACTaBACHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, HMPUPOABI H
o0IecTBa, IMOHMMAaHHEM MAaTeMaTHYECKOW HAyKM Kak cgepbl YeIoBeYeCKOi
JESITEeIBHOCTH, DTAllOB €€ Pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHs IMBHIH3AIUH,
OBJIaICHUEM SI3BIKOM MATEMAaTHKH M MaTEMaTHYECKOH KyJIbTypOi KakK CPeICTBOM
MO3HAHUS MHpa, OBJIAICHHEM IMPOCTEHIIMMU HaBBIKAMH HCCJIE€I0BATEIbCKOM
JESTEIbHOCTH;

6) ¢usnyeckoe BocmuTanue, (GOpPMHpPOBaAHHE KYJILTYPhI 3I0POBbS H
IMOIMOHAIBLHOTO GJIATONOTY U

TOTOBHOCTBIO IPHUMEHATH MATEMAaTHYECKHE 3HAHHMS B MHTEPECAX CBOETO
37I0POBbSI, BEJICHHUS 37I0POBOT0 00pa3a )H3HH (310pOBOE MUTaHKE, COATAHCHPOBAHHBII
PEKUM  3aHATHH W OTAOBIXa,  peryispHas  (Qu3UYecKas  aKTHBHOCTD),
c(OPMHPOBAHHOCTHIO HaBbIKAa Pe(ICKCHH, IPU3HAHUEM CBOETO IIPaBa Ha OIINOKY U
TaKOTr'0 K€ MMpaBa JPYroro 4ejoBeKa;

7) 3K0JIOTHYECKOe BOCITIMTAHHUE:

OpHEHTAaIlMel Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUM IS pEelICHUs 3a1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/Ibl, INIAHMPOBAHMS IMOCTYIKOB M OICHKH X
BO3MOJKHBIX TIOCIICJCTBHM JIJIsI OKPY)KAOIIEH Cpeabl, OCO3HAHHUEM TJI00aJBHOTO
XapakTepa 3KOJIOTHUYECKUX MPOOIIEM U IIYTEeH UX PEIICHHS;

8) amanTamus K M3MEHSIOIIUMCS YCJOBHMSIM COMHAJIBHOW W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEICIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAaKTHYECKYIO JESITEIbHOCTh, B TOM YHCJIE
YMEHHUE YUUThCS Y APYTUX JIOACH, MPUOOPETaTh B COBMECTHOW JEATEILHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA APYTHX;

HEOOXOJUMOCTBI0O B  (OPMHPOBAHHWM HOBBIX 3HAHHWHA, B TOM  YHCIC
(GopMyIHpPOBaTH WACH, MOHATHS, THIIOTE3bl 00 00BEKTAX W SIBICHUSAX, B TOM YHCJIC
paHee  HEHM3BECTHBIX, OCO3HaBaTh JCOUIUTBI  COOCTBEHHBIX  3HAHUH W
KOMITIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHIUMATH CTPECCOBYIO
CUTYyallii0 KaK BBI30B, TPEOYIONIMH KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMbIC
pelieHuss W JACWCTBHUS, (OPMYIMPOBATH M OICHMBATH PUCKH W IOCICACTBUS,

(bopMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Ba3oBble jornueckue aeicTBuUs:

BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH MaTEeMAaTHUYECKUX O0OBEKTOB,
MOHATHH, OTHOIIEHUH MEXIY TOHATUSIMH, (POPMYyIHPOBATH ONMpPEACICHUS MOHATHH,
YCTaHABJIMBATH CYIIECTBEHHBIN TPU3HAK KIacCU(DHUKAITIN, OCHOBAHUS JJIsI 0000IIICHUS
Y CpaBHEHUS, KPUTEPHUH MTPOBOIUMOTO aHAJN3A;

BOCIIPHHUMATh, (POPMYIUPOBATh M MPEOOPa30BLIBATh CYKICHUS: YTBEPAUTEIBHBIC H
OTpUIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3W W IPOTHBOPCYHUS B
dakTax, TaHHBIX, HAONIOACHUSAX W YTBEPXKACHHSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JIeNaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJTIOUEHUH, YMO3aKITFOUCHUH 110 aHAJIOTHH;

pa3oupaTh JIOKa3aTebCTBA MATEMATHUYCCKUX yTBEPXKICHUW (TpsSMbIE W  OT
NPOTUBHOTO),  MPOBOJHUTH  CAMOCTOSTEIIBHO  HECIOXKHBIC  JIOKa3aTeIbCTBA
MaTEMaTUYECKUX (PaKTOB, BBICTPAMBATh AapTryMEHTAIIMIO, MPHUBOJUTH MPUMEPHI H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIACHUS;

BBIOMpATh CIOCOO pelIeHHsT Y4eOHOW 3ajaun (CpaBHMBATh HECKOJHKO BapHaHTOB
pelIeHMs, BRIOUpaTh HanOoJIee MOAXOIANIUN C YYETOM CaMOCTOSTEIFHO BBIJCIICHHBIX
KPUTEPUEB).

Ba3oBnble ucciaeaoBaTe/LCKHe 1eHCTBUA .

UCIIOJIb30BaTh  BOIMPOCHl  KaK  HUCCJENOBATENbCKUM  WMHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, bukcupyromnme IPOTHUBOpEYHE, npoosemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh MCKOMOE U JaHHOe, (HOpPMHUpPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

POBOAUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJBIIOE MCCIEOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOI;

CaMOCTOSITEIbHO  (OPMYJIMPOBATH OOOOINEHUS H BBIBOJABI IO  pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOICHHMS, HCCIIEIOBAHUS, OIEHUBATh JJOCTOBEPHOCThH MOTYYEHHBIX
PEe3yIBTATOB, BEIBOJIOB U 000OIICHHIA;,

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE IIpolecca, a TakKXKe  BBIIBUTATh
MIPEATOIO0KEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJJOCTATOYHOCTh U U30BITOYHOCTH WH(MOPMAITNH, TAHHBIX, HEOOXOIUMBIX
JUTSL peIIeHUs 3a1a9H;

BBIOWPATH, aHATTM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHNUS,

BEIOWpATh (opMy TpencTaBieHUs MHPOPMAINMHA W WUTIOCTPUPOBATH DPEIIaeMbIe
3a/layu CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoil 1 IX KOMOWHAIUSIMU;

OIICHUBATh HAIEKHOCTH MHPOPMAIIMH 110 KPUTEPHUSIM, TPEIIOKEHHBIM YIUTEIIEM UITH
c(hOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUSA:

BOCIIPHUHUMATh U (POPMYIUPOBATH CYKIAECHUS B COOTBETCTBUU C YCIOBUSMHU U LIEJISIMU
oOLIEHUs, SICHO, TOYHO, IPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh OSICHEHMS 110 XO1y PEIICHMS 3a1a4l, KOMMEHTHUPOBATh
IIOJIy4YEHHBIN pe3yJIbTarT;

B X07I€ 00CYXIEHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMbI, IPOOJIEMBI,
pemiaeMoi  3aJauyM, BBICKA3bIBaTh WJEW, HALEJCHHbIE Ha TIOMCK pEIICHHUS,
COMOCTAaBJSATh CBOU CYXKACHHS C CYXKICHUAMH JPYTUX YYAaCTHUKOB JHMAJIOTaA,
0OHapy’KUBATh PA3TUYHUE U CXOJICTBO MO3ULMHI, B KOPPEKTHOU popme (HOpMyIUpOBAThH
pa3Horacus, CBOU BO3PAXKEHUS;

NPEJICTABIIATh PE3YNIbTAThl PEIICHUS 3a1a41, SKCIIEPUMEHTA, UCCIIEI0BAHNUs, TPOCKTA,
CaMOCTOSITEJILHO BBIOMpaTh (pOpMAT BBICTYIIEHUS € y4€TOM 3a7ad MpEe3eHTAluU U
0COOEHHOCTEW ayIUTOPHH;

NOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIWBUIYaIbHONW pabOThI
IpU pelIeHUN YYEeOHBIX MaTeMaTHUYECKUX 3a/1aY;

NPUHUMATH 1IEJIb COBMECTHOM I€SITEIbHOCTH, TIIAHUPOBATH OPraHU3aAI[MI0 COBMECTHON
paboThl, pacmpenensiTh BUABI PabOT, JIOrOBapUBATHCS, OOCYX AaTh MpOIECC HU
pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYIIOBBIX ¢Gopmax padboTel (0OCYXIeHUs, OOMEH MHEHMSIMH,
MO3TOBBIE€ LITYPMbI U APYTUE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH
CBOM JCHCTBUSA C IPYTMMHU YJI€HAMU KOMAHJIbI, OLICHUBATh KAYE€CTBO CBOErO BKJIAJa B
OOIIMI MPOAYKT 10 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHYaCTHUKAMH B3aUMOECHCTBHUSL.
PeryasiTuBHbIC YHHBeEPCAJIbHbIC YU4eOHbIE AeliCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, AJITOPUTM pEUICHUs 3anadu (WIM €ro 4YacTh),
BBIOMpATh CHOCOO pEHieHUs ¢ YYETOM HMMEIONMIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEHICHUHN ¢ YIETOM
HOBOU MH(MOpPMAaIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBI HHTEJLIEKT:

BIIAJIETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIlecca M pe3yabTaTa PeIICHHs
MaTeMaTHYEeCKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUU 3a]]a4H, BHOCHUTD
KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEHCTB, HAWJACHHBIX OMIHOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACSITEILHOCTHU MOCTABICHHOM IIETTN U YCIOBHSIM,
OOBSCHATh TMPUYUHBI JOCTWIKEHUS WM HEIOCTH)KCHHS eI, HAaXOIAUTh OIIMOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI
K xoHmy oOydeHus B 5 KJacce OOydYalOIIUHCA TOIYYUT CICAYIOIIUE
MpeIMETHBIE PE3YIbTAThI:



Yucia v BbIYMCICHUA

[lonuMaTh U TPaBUIBHO YMOTPEOISATh TEPMUHBI, CBSI3aHHBIC C HATYpalbHBIMU
yuciaaMu, OOBIKHOBEHHBIMH U JIECITUYHBIMU JPOOSIMHU.

CpaBHUBATH M yIOPSAI0YMBATH HATYPAIbHBIE YHCIIA, CPABHUBATH B IPOCTEUILIAX
ClIy4astx OObIKHOBEHHBIE IpOOH, AECATUUHbBIE APOOH.

COoOTHOCUTH TOUKY Ha KOOPJAUHATHON (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIUM
el uncioM 1 u300paxaTh HaTypaJibHbIC YKCJIa TOUKAMU HA KOOPIUHATHOU (UM CIIOBOMA )
IIPSIMOM.

Boinonusate apudmervueckue JEUCTBHS C HATypaIbHBIMU YHUCJIaMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEUIITUX CITyYasiX.

BbInoHATE NpOBEPKY, MPUKUIKY PE3YJIbTATA BHIUUCICHUMN.

OKpyraaThs HATypalbHbIC YHCIIA.

Pemienne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amauu  apUPMETHYECKUM CHOCOOOM U C TOMOIIBIO
OpraHW30BAaHHOT'O0 KOHEYHOTO TIepedopa BCEX BO3MOKHBIX BApHAHTOB.

Pemate 3amaun, coaepKallve 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIWYMHBI:
CKOPOCTb, BpEMS, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnons30BaTh KpaTKue 3alUCH, CXEMbI, TaOIUIIbI, 0003HAYCHUS TIPU PEIICHUU
3a/1au.

[Tonb30BaThCd OCHOBHBIMHU €IMHUIIAMHU U3MEPEHUS: 1LIEHBI, MACChl, PACCTOSAHUS,
BPEMEHH, CKOPOCTH, BBIPAXaTh OJHU €AUHULIBI BEIMYUHBI YEPE3 APYTHE.

W3BnekaTh, aHaNM3UpPOBATh, OIEHWBATh HMHQPOPMAIIMIO, TMPEACTABICHHYIO B
Tabyuile, Ha cTOI0YATOM AMarpamMMme, HHTEPIPETUPOBAThH MPEICTaBICHHbIE JaHHbBIE,
UCIIOJIB30BATh JJaHHBIE MIPH PELLICHUH 3aa4.

Harnsignasi reomerpust

[Tonb30BaThC TEOMETPUUECKUMH MOHATHSMU: TOYKA, IpsiMas, OTPE30K, JIyY,
yroj, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mNpUMEPHI OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOUUX (opmy
U3YYCHHBIX T€OMETPUIECKUX PUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMH: BEPILIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAMU: yTOJI, BEPLINHA, CTOPOHA, AUArOHajb, C OKPYKHOCTBIO: PaJINyC,
IAAMETP, UEHTP.

N300pakath u3y4deHHBIE TeOMETpUYecKkne GUTyphl Ha HEITWHOBAHHOU U
KJIETYaTON Oymare ¢ TOMOIIBIO0 IUPKYJIIS U JIMHEUKH.

Haxonute ninHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOILIBIO
JIMHEVKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOIO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYIOJIBHMKA, KBajJpara JUId UX
IMOCTPOEHUSI, BBIYMCIICHUS TUIONIAAU U IIEPUMETPA.

Beruucnares mepuMerp W IUIOMAAL KBajapaTa, MNPSIMOYTOJIbHUKA, QUryp,
COCTaBJIEHHBIX W3 MPAMOYTOJIbHUKOB, B TOM uHcle (Uryp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.



[Tonp30BaTbCd OCHOBHBIMH METPUYECKMMHU E€IWHUIAMH W3MEPEHUS JJIMHBI,
TJIOIIAIN; BBIPAXKATh OJHU €IMHULIBI BEJIMYMHBI YEPE3 APYTHE.

Pacno3naBath mapanienenurnen, Kyo, HCIOJb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo, rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHUS NapajlieNenunena, Kyoa.

Boruncnare 00bEM  KybOa, mapauielienunena IO 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BATHCS €IMHUILIAMU U3MEPEHUST 00bEMA.

Pemate HeclOXKHBIE 3a/laud Ha U3MEPEHHUE TE€OMETPUUYECKUX BEIWYHUH B
MPAKTUUYECKUX CUTYAIUSAX.

K xoniy oOydenuss B 6 kjacce oOydYarolUiicsl TOJYYHUT CJIEIYIOIIHE
IPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BbIYUCTICHUA

3HaTh YW TOHHUMAaTh TEPMHHBI, CBA3aHHBIE C PA3IUYHBIMU BUAAMHU YHCENI U
crocobamMu uX 3aIucH, MEePexXoUTh (€CIU ATO BO3MOXKHO) OT OJHON (hOPMBI 3aMUCH
YyHUCIia K IPYromu.

CpaBHUBaTh U YyMNOPSAOYUBATH IIEJIbIE YMCJIA, OOBIKHOBEHHBIE M JECATHUYHBIC
poOu, CpaBHUBATH YUCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BrinonHsATh, coueTas YCTHbIE W THUCbMEHHBIE TPUEMBI, apuUPMETHUECCKUE
JEUCTBHS ¢ HATYpaJbHBIMU M LEJBIMUA YHUCJIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU
TPOOSIMU, TIOJIOKUTEITBHBIMU U OTPUIIATEIHHBIMU YUCIIAMU.

BbIuncisaTh 3HaU€HUST YMCIOBBIX BBIPAXKEHUM, BBIOJHATh NIPUKUAKY U OLIEHKY
pe3ysibTaTa BBIYMCIICHHUM, BBIMOIHATH MPeoOpa3oBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETUUCCKUX JICHCTBUIMA.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €11 YHCIIOM
¥ N300pakaTh 4Kclia TOUKaMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJIYJIb YUCIIA.

COOTHOCUTB TOYKH B IPSMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMHU TOM
TOYKH.

OKpyTasTH 1eNbIe YncTa U IeCATUYHBIC APOOH, HAXOIUTh TPUOTUKEHUS YUCETL.

YucioBbie M OyKBEeHHbIE BbIPAXKECHUS

[lonumaTte U ynoTpeOasiTh TEPMHUHBI, CBSI3aHHBIC C 3aIMMCHIO CTETICHU YHCIA,
HaXOAUTh KBAJApaT W KyO 4YHMCIA, BBIYUCIATH 3HAYEHUS YHUCIOBBIX BBIPAKECHUI,
coAepKalluX CTEIICHU.

[Tonb30BaThCs MpU3HAKAMU JCIUMOCTH, PACKIaIbIBaTh HATypalbHbIC YUCIIA Ha
MIPOCTHIE MHOKHUTENH.

[Tonbp3oBaThCst MacmITaboM, COCTABIISATH MPOMOPIIMHA U OTHOIICHHUS.

Hcnonb3oBaTh OyKBBHI /Uisi 0003HAYEHUS YUCENT TPU 3aMUCH MATEMAaTHYECKHUX
BBIPKEHUM, COCTABJISITh OYKBEHHBIC BBIPAKECHUS U (DOPMYIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPDQKCHHH,  OCYIIECTBIISII  HEOOXOAWMBIC  TMOJCTAHOBKH U
peoOpa3oBaHMI.

Haxonnth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemmenne TeKCTOBBIX 33124

Pemartes MHOTOMmIAroBhIC TEKCTOBBIE 3a7a4d apUPMETHIECKUM CIIOCOOOM.

PemaTe 3agaum, cBsi3aHHBIE C OTHOLIEHUEM, MPOMOPLUHOHAIBHOCTHIO BEJIUYMH,
MPOILIEHTaMU, PEIaTh TPU OCHOBHBIE 3aJ1a4d Ha JPOOU U MPOLICHTHI.
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Pemate 3amaum, cozpepkampe 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYUHBI:
CKOPOCTB, BPEMS, paCCTOSHUE, LIEHA, KOJINYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD,
BpeMsi, 00BbEM paboOThI, UCMONB3YsI apU(PMETUUECKUE JAEUCTBUS, OLUEHKY, MPUKHUIKY,
MIOJIB30BATHCS EANHUALIAMHU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYMH.

CocTaBisaTh OyKBEHHbIE BBIPAXKEHHUS 10 YCIOBHIO 3aJa4H.

N3Bnekars wuHbOpMaIMIO, TMPEACTABICHHYI0 B Ta0nuIax, Ha JUHEWHOMH,
CTONOYATONM WM KPYroBOM [uarpamMmax, HHTEPHPETUPOBATH MPEACTABICHHbBIE
JAHHBIE, UCIIOJIb30BATh JAHHBIE MPH PELIECHUH 33/1a4.

[IpencraBndars MHPOPMALMIO C MOMOIBIO TaOJUL, JUHEHMHOW M CTOJIOYATOU
JIUArpaMM.

HarusaHnas reomerpus

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOUIEr0 MHUpa, HMeEUmX (opmy
U3YYEHHBIX T'€OMETPUYECKUX IUJIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYP.

N3006paxkath ¢ MOMOINIbIO LUPKYJIS, IUHEUKH, TPAHCTIOPTUPA HA HEJIMHOBAHHOMN
U KJIETYaTOM OyMare N3y4eHHbIE MIIOCKUE T€OMETpUIeCcKre PUTyphl U KOHPUTYpaIu,
CUMMETPHUYHBIE (PUTYPBHI.

[Tonb30BaThCS TEOMETPUUYECKUMHU TMOHSATUSAMH: PABEHCTBO (PUTYp, CUMMETpHS,
UCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEN: OCb CUMMETPUH, LIEHTP
CUMMETPHU.

Haxonuths BeNMYMHBI YIJIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 3aIaHHOM BEJIMYMHBI, I10Jb30BaThCS IIPU PELICHUU 3a7ad IpalyCHOM Mepou
YIJIOB, pACIIO3HABATh HA YEPTEkKAaX OCTPBIU, IPAMOM, Pa3BEPHYTHIN U TYIIOU YTJIbIL.

Bpuncnate UIMHY JIOMaHOHM, IEPUMETP MHOTOYIOJIbHUKA, I10Jb30BaThCs
€AVHHUIAMHU U3MEPEHHUs JUIMHBI, BBIPAXKATh OJHU €IVUHULIBI U3MEPEHUS JUIMHBI Yepe3
Ipyrue.

Haxonuth, ucnonp3ys 4epTéxHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY IABYMS
TOYKaMH, OT TOUYKH JI0 MPSAMOM, JJIMHY IIYyTH HA KBAJPAaTHOM CETKE.

Boruucnares  mimomans  GUryp,  COCTaBICHHBIX M3  NPSIMOYTOJBHUKOB,
UCIIOJIb30BaTh pa30reHne Ha MPSIMOYTOJIbHUKY, Ha paBHbIE (DUTYpBI, TOCTpauBaHHUE 10
IIPSAMOYTOJIBHUKA, II0Jb30BATbCA OCHOBHBIMM E€IUHULIAMU W3MEPEHUS IUIOLIAH,
BBIpaXaTh OJHU €AUHULIBI U3MEPEHUS IIOAAN Yepe3 APyTHe.

Pacno3HaBaTh Ha MOJEISIX U M300paKEHUSIX MNUPAMHIY, KOHYC, LMJIMHID,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkath Ha KJI€TUATOM Oymare mpsiMOYTOJIbHBIN MapajuIeenune]I.

Bbrancnsate 00bEM MPSMOYTONBHOTO MapajuleNienunena, Kyba, MOJb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnmoHbIE 3a7a4M HA HAXO0XKAECHUE T'E€OMETPUYECKMX BEIMYUH B
MPAKTUYECKUX CUTYaIUSX.
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TemaTrnueckoe mianuposanue yuyeonoro npeamera «KMATEMATHUKA»

5 KJ1ace
KosuuecTBO Yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (uudposbie)
n/m TeM MPOrpaMMblI Bcero | KP P o0pa3oBare/ibHbIE
pecypcbl
1 Hatypainbnble uncna. JleiicTBus 43 5 bubnuorexka [JOK
C HATYpaJIbHBIMHU YUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsaanas reomerpust. JInaun 12 5 bubnuorexa [JOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OGbixHOBeHHEIE 1pOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpust. 10 1 bubnuoreka [IOK
MHOTOYTrOJIbHUKH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
5 Jlecatuambie ipodn 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. Tenaun 9 1 bu6moreka [IOK
(GUrypsI B MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
7| Hosropenue u 0600menne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB 170 5 4
I10 ITTPOI'PAMME
6 Kkaacc
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBaHMe pa3aeioB U (uudposbie)
n/n TeM NMPOrpaMMbl Bcero | KP P oOpa3oBare/ibHbIEe
pecypchbl
bu6moreka [IOK
1 | HatypanbHbie amcna 30 1 https://m.edsoo.ru/7f414736
2 Harnsannas reomerpus. 7 1 bu6moreka [IOK
[IpsiMbIe Ha TIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [JOK
3 Jipobn 32 1 https://m.edsoo.ru/7f414736
4 Harnsnnas reomerpus. 6 1 1 bu6mmoreka [JOK
Cummerpust https://m.edsoo.ru/7f414736
bubnuoreka [JOK
5 | Bupaxenns c yksamu 6 https://m.edsoo.ru/7f414736
5 Harnsannas reomerpus. 14 1 bu6mmoreka [JOK
@durypsl Ha MIOCKOCTH https://m.edso0.ru/7f414736
7 ITonoxxurenbHbie U 40 1 bubmuoreka [JOK
OTPHIIATEIILHBIC YK CIIA https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
8 | Ipencrapnenue naHHbIX 6 1 | https://m.edsoo.ru/7£414736
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Harnsanas reomerpus. bubnuorexa [JOK
9 @urypsl B IpOCTPAHCTBE 9 https://m.edsoo.ru/7f414736
10 [ToBTOpEHue, 0600IICHHE, 20 bu6mmoreka [JOK
cUCTeMaTu3aLus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB 170
I10 ITPOTPAMME
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Coaepxanune yueoHnoro xkypca «<AJI'EBPA»
KJjacc — /
YPOBEHb - 6A3080blil

Yucia v BbIYMCJICHUA

Jpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO OT OAHOM (POPMBI 3aIICH JpOoOeit
K apyroil. IIoHsATHE pallMOHAIIBHOTO YHWCIIA, 3alUCh, CPABHEHHE, YIOPSAIOYMBAHHE
palMOHANIbHBIX 4YHceNl. ApudmeTnueckue IEHCTBUS C PallMOHAJIbHBIMH YHCIIAMH.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypajbHBIM TIIOKa3aTeJeM: OIpejesieHre, MpeoOpa3oBaHue
BBIp@)KEHUU HA OCHOBE OMNpeeNieHus, 3amuch OonblIMX uucen. IIponeHTsl, 3anuch
NOPOLIEHTOB B BHJIE JpoOM W ApoOM B BUIE NPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IPOLICHTBI, pEHIEHUE 3a7a4 U3 PEaTbHON MPAKTUKH.

[IpuMeHeHNE TPU3HAKOB JEIUMOCTH, Pa3l0KEHNE HA MHOKUTEIN HATyPaJIbHBIX
YHUCen.

PeanbHble 3aBUCMMOCTH, B TOM YHUCJIE TIpsiMasi U oOpaTHasi MPONOPIMOHATBLHOCTH.

AJire0panvecKne BbIpaKeHUs!

[lepeMeHHbBIE, YMCIOBOE 3HAUYECHHE BBIPAXKEHHS C NEpeMeHHOW. JlomycTumbie
3HA4YEHUsS NepeMeHHbIX. lIpeacTaBneHrne 3aBUCMMOCTHM MEXKIY BEJIWYMHAMH B BUJIE
¢dopmyinbl. Beruncnenust no ¢gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUU,
TOXXKJIECTBEHHO  paBHbIE  BBIPAXKEHHUA, TMpaBuUiia MpeoOpa3oBaHUA CYMM H
IPOU3BEICHHM, MPaBUIIa PACKPHITUSL CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OnHowiensl U MHoOrowieHbl. CreneHb MHorouseHa. CioKeHHE, BBIYMTaHUE,
YMHOKEHUE MHOTOWICHOB. POpPMYJIbl COKPAIEHHOIO YMHOKEHHSI: KBAaJIpaT CYMMBI U
KBaApar pazHocTu. Popmyna pazHOCTU KBaApaTtoB. Pa3jokeHHe MHOTOWIEHOB Ha
MHOHUTEIIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YypaBHEHUS, IMIpaBUja MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YHMCIO KOPHEW JIMHEMHOTO
YpaBHEHHUS, PEIICHUE JUHEHHBIX ypaBHEHUN. COCTaBIE€HUE YPABHEHHUI O YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a71a4 € IOMOIIBI YPAaBHEHHUM.

JluneitHoe ypaBHEHHE C IBYMs IMEpPEMEHHBIMU U ero rpadguk. Cuctema ABYX
JIMHEMHBIX YpaBHEHUM C JBYMS II€pEMEHHbIMU. PelieHue cucTeM ypaBHEHUU
croco0oM MoJCTaHOBKH. [IpuMepbl perieHus: TeKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM
YPaBHEHUMN.

DOyHKIUN

Koopannarta Toukn Ha npsmoil. UuciioBele MpoOMeEXyTKH. PaccrosiHne mexay
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca u opJiuHaTa TOYKH
Ha KOOPJMHATHOU TIockocTu. [Ipumepsl rpadukoB, 3agaHHbIX GpopMynamu. UteHue
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rpadukoB peanbHbIX 3aBUcUMocTed. [lonaTue pynkuuu. ['paduk pynknuu. CoiicTBa
¢ynkuuit. Jluneitnas ¢ynkuusd, e€ rpapuk. I'padux dynkuun y = |x|. ['paduueckoe
peLIeHNE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUI.

Kjacc — /
YPOBEHb - 6A308blii

Yuciia v BbIYMCICHUA

KBagpatueiii kopenb u3 uucna. lloHatue 00 wuppanuoHAIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUST UppaIlMOHANBHBIX uncesl. CBoNCTBa apupMeTHUYECKUX
KBaIPAaTHBIX KOPHEH U WX MPUMEHEHUE K MPEeoOpPa30BaHUIO YMCIIOBBIX BBIPAKCHUHN U
BBIUHCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

CreneHsb ¢ 1eIbIM TOKa3aTesieM U €€ cBoiicTBa. CTaHapTHAs 3alUCh YKCIa.

AJiredpanyecKme BbIPpaKEHUS

KBanpathblii TpEXuneH, pa3ioKeHUE KBAJPATHOTO TPEXUJICHA HA MHOXUTEIIH.

AnrebGpandeckasi aApoOb. (OCHOBHOE CBOWCTBO anredpanydeckoi JIpoOH.
Cnoxenue, BbIUMTAHME, YMHOXXCHHUE, JICJICHHE  anreOpandyeckux  Jpooeil.
PanrionanbHbIe BRIpQXKECHHS U UX TIPeoOpa3oBaHUE.

YpaBHeHUs] M1 HEPABEHCTBA

KBanpatHoe ypaBHeHHE, opMysia KOpHEH KBaapaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHUH, CBOIAIIMXCA K IMHEWHBIM U KBagpaTHbIM. [IpocTeiimme
IpOOHO-paIMOHANIBHBIE YPABHEHHS.

['paduueckass mHTEpIIpeTallusi ypaBHEHUM C JIBYMSI NEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpPaBHEHUN C JBYMs MepeMeHHbIMU. I[Ipumepsl pemieHus cuctem
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

YuciioBele HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO ¢ OJMHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM TNIEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUA

[Tonsitue ¢pynkuun. O6acTh ONpeeaeHus] 1 MHOXKECTBO 3HAUYCHUH (YHKIIHH.
Crioco6bl 3a1anus QyHKITUH.

I'padux ¢ynkmuu. Yrenue cBoicTB ¢yHKiuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

OYHKIIMK, ONHCHIBAIOIIME TMPSAMYI0 MW OOpaTHYH MpPONOPIHUOHATBHBIC
3aucuMocTH, ux rpabuxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. Ipadudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

knacc — 9
YPOBEHb - 6A308blil

Yucja ¥ BLIYUCTIECHUSA

PanvonanpHbIC YnCIa, HppallMOHATBHBIE YHCIIa, KOHCUYHBIE M OCCKOHCYHBIC
JNECATHYIHBIC TPOOHU. MHOKECTBO ACHCTBUTEIBHBIX YHCEII, ICHCTBUTEIBHBIC YUCIA KaK

15



OeCKOHEUHbIE JeCATUYHbIE IpoOU. B3aMMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEHCTBUTEIBHBIX YUCEII U KOOPAUHATHOMU MPAMOM.

CpaBHeHue  JEHUCTBUTEIBHBIX  YHCeN, apudMeTHYeCKue  JCUCTBUS ¢
JNEUCTBUTEIIBHBIMU YHCIIAMU.

Pa3mepbl 0OBEKTOB OKpY)KAlOIIEr0 MHpa, JUIMTEIBHOCTh IPOLECCOB B
OKpPY’KaroIIEM MHpE.

[TpubnmxEHHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuoOmKkeHus. OKpyriieHue
yucel. [[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOSIIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHM, CBOISIIMXCS K KBaJpaTHBIM.
bukxsanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEd UM 4ETBEPTOU
CTEINEHEN Pa3JIOKEHUEM HAa MHOKHUTEIH.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PemieHue TEKCTOBBIX 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHHEe ¢ ABYyMs MEepeMeHHbIMU M ero rpaduk. Pemienue cucrem AByX
JIVMHEMHBIX YpaBHEHUM C JBYMs MEPEMEHHBIMU. PellieHne cucTeM ABYX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHHEHHOe, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMMU.

Pemienne TekCTOBBIX 3a/1a4 areOpandeckKuM CIiocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOW TmepeMeHHOW. KBagpaTHele HepaBEHCTBA.
I'paduueckass wuHTEprpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMsA
EPEMEHHBIMHU.

DOyHKIUA

Ksampatnunas ¢ynkuus, e€ rpaduk u cpoiicTBa. [lapabona, KoOpAWHATHI
BEPIIUHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu Gyrkmmit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| , u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U MPOrPeccUu

[lonsiTie YKCIOBOW MOCIENOBATEIBHOCTH. 3aJlaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

Apudmernyeckas u reomeTpuueckas mnporpeccuu. dopmynasl N-To uiIeHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI MIEPBBIX N YJICHOB.

N300pakeHne YICHOB apu(PMETHYECKOM ¢ TEeOMETPUUYECKONW MPOrpecCHid
TOYKaAaMH Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIMAIBbHBIA POCT.
CnoxHbIe TPOLIEHTHI.

Ili1anupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOro kypca «<AJICEBPA)

JInuHOCTHBIE pe3yJbTaThl XapaKTePU3YIOTCS:
1) naTpuoTnyeckoe BOCIIUTAHHUE:

16



MIPOSIBIICHUEM MHTEpeca K MPOILIIOMY M HACTOSIIIEMY POCCUUCKONW MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTUKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOU
MaTeMaTUYeCKOM IIKOJIbI, K UCIOJb30BAHUIO 3TUX JAOCTMKEHUN B JAPYrUX HayKax U
MPUKIaJAHBIX cepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TIpa’kKJaHWHA U peanu3aluu €ro
IpaB, MPEACTABIEHUEM O MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX
CTPYKTYp, SBJI€HUH, MpOLEAYyp TPaKJaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKUX MpoOJeM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHU HaAYKH, 0CO3HAHUEM BaKHOCTHU MOPAIIbHO-
ATUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE YYacTHE B pELIEHUWU MPAKTUYECKUX 3ajad
MaTEMaTUYECKOM HAMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMATUYECKOTO
oOpa3oBaHus Ha MPOTSHKEHUM BCEM XU3HM JUIsl YCHEIHOM mpodeccroHaIbHON
JESTENBbHOCTA U Pa3BUTHEM HEOOXOJAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHIUBUAYATbHOM TPAaEeKTOpHHM OOpa30BaHUS W KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIHTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY W  3CTETHMUYECKOMY  BOCIHPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIIeHUH, pacCykIACHUH, YMEHHUIO BUIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHMS:

OpUEHTalMe B JEATETbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npe/cTaBleHnt 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSL YeJIOBEKa, MPUPOIBI U
oOmecTBa, IMOHMMAaHHEM MaTEeMaTHYECKONM Hayku Kak cdepbl YelnoBeYecKou
NESTENBHOCTH, STAanoB €€ pa3BUTUS W 3HAYMMOCTH [JISl PA3BUTHS LUBUIM3AINH,
OBJIaJICHUEM SI3BIKOM MATEMATHKH M MaTEMaTHYECKOW KyJIbTYpOil KakK CpPEICTBOM
MO3HAHUS MHpA, OBJAJACHHEM MPOCTEUIIUMU HaBBIKAMH HCCIEAOBATEIbCKON
JEeSTeNbHOCTH;

6) ¢usnyeckoe BocmuTanue, GOpMUpPOBaAHHME KYJBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1AT OOy YU :

TOTOBHOCTBIO NPHUMEHATh MATEMATHYECKHE 3HaHUS B HWHTEpPECaX CBOETO
3JI0pOBBS, BEACHUS 3J0POBOI0 00pa3a JKM3HU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN
peKUM  3aHATAA W OTHAbIXa,  peryjsapHas  ¢u3uueckas  aKTUBHOCTBH),
c(hOpMHPOBAHHOCTHIO HaBBIKA pedIECKCHH, MPU3HAHNEM CBOETO TpaBa Ha OIIUOKY U
TAKOTI'0 XK€ MpaBa IPyroro 4ej0BeKa;

7) 3KOJI0rM4ecKoe BOCIIUTAHUE:

OpUEHTAIIMEN Ha NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU NJI PEIICHUs 3a7ad B
00J1aCTH COXPAaHHOCTH OKPY KAroIlel Cpe/ibl, IUIAHUPOBAHHUS MOCTYIKOB U OLEHKU UX
BO3MOXHBIX MOCJIEACTBUN I OKPY)KalOIIEH Cpeabl, OCO3HAHMEM INIOOAJIBHOIO
XapakTepa FKOJIOTMYECKUX NPoOJIeM U IyTel UX PELICHHUS;
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8) amanmTamus K M3MEHSIIOIIUMCH YCJIOBHSAM CONHMAJIBLHOW M TPHPOIXHOI
cpeabl:

TFOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPENENEHHOCTH, IOBBILIEHUIO
YPOBHS CBOEW KOMIETEHTHOCTU YE€pe3 MPAaKTUUYECKYIO JEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS y IPYTUX JIOAEH, IPUOOPETaTh B COBMECTHOM JEATEIbHOCTA HOBbBIE
3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OMbITA JPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIIE
(GopMynHpoBaTh UAEH, TOHITHUS, TUNIOTE3bl 00 OOBEKTAaX U SBJICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JAEPUIUTHl  COOCTBEHHBIX 3HAHMM WU
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallul0 KaK BBI30B, TPeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIC
pemieHuss U JAeMcTBUS, (QOpMyIHpOBaTH M OLEHUBATH PHUCKUM M IOCIEICTBHUS,
(bopMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE IeliCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB,
NOHSITHM, OTHOUIEHUH MEXIY MOHATUAMH, (POPMYITUPOBATH OMpeNeNieHUs MOHITHH,
yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KilacCU(PHUKAIIMK, OCHOBAHUS 17151 000011eHs
Y CPaBHEHHSI, KpUTEPUU TPOBOMMOrO aHAJIN3a;

BOCIPUHHUMATD, (DOPMYIUPOBATH U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHbIC U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEYHS B
dakTax, TaHHBIX, HAOMIOACHHUSAX M YTBEPXKICHUAX, MpeasaraTh KpUTEPUU JIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOABI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIHYEHNH, YMO3aKIFOUYEHUH 110 aHAJIOTUH;

pa30upaTh JIOKa3aTelbCTBA MAaTEeMATHUYECKUX YTBEpXKICHUU (TpsMble W OT
MPOTHUBHOIO),  MPOBOJMTH  CAaMOCTOSITEIbBHO  HECJOXHBIE  JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (HaKTOB, BBICTpAMBATh APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOWpATh croco0 pemieHus yuyeOHoW 3a7aun (CpaBHUBATh HECKOJIBKO BAapUAHTOB
penieHusi, BRIOUpaTh Hanboiee MOAXOSAIINN C YIETOM CaMOCTOSITEIFHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciiefoBarebCKue 1eiiCTBUA:

WCMOJIB30BATh  BOMPOCHI  KaK  MCCIEIOBATENbCKUA  HMHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIPOCHI, bukcupyromnme POTUBOPEUHE, npooiemy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOKO MMO3ULINIO, MHEHHE;
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MIPOBOJUTH MO CAMOCTOSITEIIPHO COCTaBICHHOMY IUTAHY HECJIOKHBIA 3KCIIEPUMEHT,
HEOOJIBIIOE HCCIEIOBAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKAY COOOI;

CaMOCTOSITEIbHO  (OPMYJIHPOBATH OOOOINEHHS U BBIBOABI MO pe3yjibTaTaMm
MIPOBEIEHHOTO HAOJIOICHUS, UCCIIETOBAHNS, OIICHUBATH TOCTOBEPHOCTH TOJYICHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHMUI;

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE IIpolecca, a TakKXKe  BBIIBUTaTh
MIPEATIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ unpopmanmeii:

BBISIBJISATH HEOCTATOYHOCTh U U30BITOYHOCTh HHPOPMAIINH, JTAHHBIX, HCOOXOIUMBIX
JUTSI pEIICHUS 3a]1a4H;

BBIOMpATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh K HHTEPIIPETHPOBATH HH(OPMAITHIO
Pa3TUYHBIX BUIOB M GOPM MPEACTABICHHSI;

BbIOMpaTh (PopMy TpeacTaBiIcHUS WHPOPMAIMA W WLTIOCTPUPOBATH pPEIIacMbIe
3aJ1ayu CXeMaMH, MarpaMMaMu, HHOW TpaduKoi 1 X KOMOUHAIUSIMU;

OIICHMBATh HAIEKHOCTH HH(POPMAIIUH 110 KPUTCPUSIM, MPEIONKCHHBIM YIHTEIIEM W
c(hOpMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS:

BOCHPUHHMATh U ()OPMYITUPOBATH CYXJACHHUSI B COOTBETCTBUU C YCIIOBUSIMH U IICIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PEIIeHUS 3aa4l, KOMMEHTUPOBATh
MOJIYY€HHBIN PEe3yINbTaT;

B X0/ie 00CYXIeHHs 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBbI, POOIEMBI,
pemraemMoii 3a7auM, BBICKA3bIBaTh WJE€W, HAIIEJICHHbIE Ha TIOMCK pEIICHHUS,
COTOCTAaBJSITh CBOU CYXKACHHS C CYXKICHUSIMH JAPYTUX YYACTHUKOB JHANOra,
O0OHApYXUBATh Pa3IMUMEC U CXOCTBO MO3UIINK, B KOPPEKTHOH opme GopMyTupoBaTh
pa3HOTrIacus, CBOM BO3PAKCHHUS;

NPEJICTABIISATh PE3YNIbTATHl PEIICHUS 33141, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA,
CaMOCTOSITEJILHO BBIOMPATh (pOpMaT BBICTYIUICHUSA C y4€TOM 3a7ad MPE3CHTALHUU U
O0COOCHHOCTEH ayJIUTOPHH;

MOHUMATh W HCIIONBH30BATh MPEUMYIIECTBA KOMAH/IHON W WHIWBHUIYaIbHOU pabOTHI
MIPY pEIICHUHN YUYeOHBIX MAaTEMATHIECKUX 3a]1aY;

MPUHUMATH [IE€Th COBMECTHOM JCSITEIIbHOCTH, TFIAHUPOBATH OPTaHU3AINI0 COBMECTHON
paboThl, pacmpenensiTh BUABI PabOT, TOTOBApUBATHCS, OOCYX)IATh MIPOLECC U
pe3ynbTat paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX ¢GopMax padoTel (0OCyXIeHus, OOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacCTh Pa0OTHI U KOOPAHMHHPOBATH
CBOM JICHCTBUS C IPYTMMHU YJC€HAMU KOMAaH]IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B
oOIU# MPOMYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHS.
PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

CﬁMOOpFaHI/II}aHI/IHZ
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CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3aJadd (WIM €ero 4acTh),
BBIOMpATh CIOCOO pEIICHUA € YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BaPUAHTHI PELICHUN C YYETOM
HOBOW MH(QOpMaLIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJJICKT:

BJIAJ€Th CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ybTaTa PeleHHs
MaTeMaTHYEeCKOM 3a7a4u;

MIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTbH IIPHU PELIEHUU 3a7a4l, BHOCUTD
KOPPEKTHUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, HAWIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA IEATEIBHOCTH [IOCTABJICHHOM LEIU U YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTHKEHUS WM HEIOCTH)KEHHS UEeIH, HaXOAUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHble pe3ybTaThl

K koHmy oOyuenus B 7 kijacce oOydarIIMACS TMOMYYUT CIEIYIOIINE
IPEMETHBIE PE3YIbTATHI:

Yuciia v BbIYMCJICHUSA

BrinonHsATh, coueTas YCTHbIE W THUCbMEHHBIE TPUEMBI, apuUPMETHUYCCKUE
JNEUCTBUA C pallMOHAJIBHBIMU YUCIIAMM.

HaxomuTe 3HayeHUsT YHMCIOBBIX BBIPAKEHUM, MTPUMEHATH Pa3HOOOpa3HbIE
CcrocoObl ¥ TPUEMBI BBIYUCICHHS] 3HAYEHUU JIPOOHBIX BBIPAKEHUH, COJEpKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoauTs OT omHOM (OpMBI 3ammMcu 4Yucen K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBAThH M yNOPAIOYMBATH PALIMOHAIBHBIE YHCIA.

OKpyrasaTh yucia.

BpIOIHATE OPUKUIKY M OLIEHKY PE3YJIbTaTa BBIYMCICHUMN, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKCHUU. BBINONHATE AEHCTBHUA CO CTENEHSMH C HATypaJbHBIMU
[OKa3aTelIsIMU.

[IprMeHAT TPU3HAKU AETMMOCTH, PA3JIOKEHHE HA MHOXKUTEIW HATYypaJbHBIX
quced.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTHI) BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHHS 3a7ad ¢ y4ETOM OrpPaHWUYCHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanyecKkue BbIPaKeHUs

Hcnonwp3oBaTh anredOpanvyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS yUEOHOr0 MaTepHaa.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAXKEHUN TMpU 3aJaHHbIX 3HAYEHUSIX
MIEPEMEHHBIX.

20



BoinonusaTe npeoOpa3zoBaHusl 1EJ0T0 BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BoIonHAT yMHOXXKEHHE OJHOYJIEHa Ha MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSITH (POPMYJIIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh Pa3lOKEHUE MHOTOYJIEHOB Ha MHOXHUTEIU C TMOMOIIbBIO
BBIHECEHMS 32 CKOOKHM OOIIEro MHOXXHUTEJISI, TPYIIIUPOBKHU ClaraeMbIX, MPUMEHEHUS
dbopMys COKpAIIEHHOTO YMHOXKEHUS.

[IpumensaTh TpeoOpa3oBaHrss MHOTOWICHOB JIJIS PEIIECHUs Pa3IMUHbBIX 3a7a4 U3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonw30BaTh CBOWCTBA CTENEHEH ¢ HATypaJibHBIMHM IOKAa3aTeNsIMHU ISt
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemiate nuHelHbIe ypaBHEHUsS C OJHOM MEPEMEHHOW, MPUMEHss IpaBuia
nepexojia OT UCXOAHOTO YpaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, siBIseTCS JIH
YHUCJI0 KOPHEM YpaBHEHHUSI.

[TpuMeHsaTh Tpaduyeckrue METOJbl NMPHU PEIICHUH JIMHCHHBIX YPaBHEHUN M HMX
CUCTEM.

[TogObupares mnpumepbl map 4YKCEN, SBISIOMIMXCS pEHICHUEM JIMHEWHOTO
ypaBHEHUS C IByMS TIEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOM IJIOCKOCTU TpaduK JUHEHWHOTO ypaBHEHUS C JIBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh TPAdUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cuctembl NBYX JIMHEMHBIX YpPaBHEHHUU C JBYMs NEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBiTh U pemaTh JUHEMHOE YPABHEHHUE WA CUCTEMY JIMHEWMHBIX YpPaBHEHUN
[0 YCJIOBHUIO 3aJayd, MHTEPIPETUPOBATH B COOTBETCTBHUU C KOHTEKCTOM 3aJadd
MOJIYYEHHBIN PE3YIIbTAT.

DOyHKIUA

N3o0paxaTh Ha KOOPJAWHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aMUCHIBATh YHCIIOBBIC MPOMEKYTKUA Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTM TOYKHM MO 3aJlaHHBIM KOOpAHHATaM,
CTpouTh Tpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk PyHKIUU y = [X]|.

OnuceiBaTh ¢ TOMOIMIBIO (QYHKIIUH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMSs, pACCTOSHHE, II€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIHLHOCTH, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue GyHKIUU 1O 3HAYCHUIO €€ apryMeHTa.

[TorumaTe rpaduyeckuii cmocod TPEACTaBICHUS W aHamu3a HWHQPOPMAIINH,
M3BJICKATh ¥ UHTEPHPETUPOBATH MHGOPMAIHIO U3 TPA(UKOB PEATBHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K xonmy oOydenmss B 8 KkJjacce OOyJarOmUKUCS TIONYYHT CJICIYIONINC
MpEAMETHBIE PE3YJIbTATHI:

Ymncsia 1 BBIYUCTEHUS
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Hcnons3oBaTh HaualIbHBIEC TPEACTABICHUS O MHOXECTBE JCHCTBUTEIIHLHBIX YHCEI
JUIS CpaBHEHUS, OKPYIJICHUS U BBIUUCICHHM, M300pa)kaTh JCHCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPIMHATHOU IPSIMOMU.

[IpuMeHsaT, TIOHATHE AapUPMETUUECKOTO KBAJIpaTHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIIONb3Yys MPU HEOOXOIUMOCTH KaJbKYJSATOP, BBIMOJHSITH
npeoOpa3oBaHus BRIPAKEHUH, COIEpIKAITUX KBaIpaTHbIE KOPHU, UCTIOIL3Ys CBOMCTRA
KOpHEM.

Hcnonw3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHUCEI C TOMOIIBIO JIECSITUYHBIX
npoOeii u creneHelt yucia 10.

AJiredpanyecKme BbIPpaKEHUS

[IpuMeHsAT, TMOHATHE CTENEHH C  IEJbIM  TI0Ka3aTesieM,  BBITIOJHATh
npeoOpa3zoBaHus BEIPAKEHUN, COACPHKAIINX CTENEHU C LEJbIM MTOKa3aTeIeM.

BhINOMHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE TIPaBUJI JCHCTBUM HAJl MHOTOWICHAMHU U aJIreOpandecKUMM APOOSIMH.

PacknaapiBaTh KBaApaTHBINA TPEXWICH HA MHOKHUTEIIH.

[TpumensTh TIpeoOpa3oBaHUs BRIPAKECHUHN ISl PEIICHUS PA3IUYHBIX 3aj7a4 U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJAMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIC YpPaBHCHHUS W pallMOHAIBHBIC YpaBHECHUS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTE pOCTEMIINE UCCIEA0OBAHUS YPABHEHUIN U CUCTEM YPaBHEHUI, B TOM
quclie ¢ MPUMEHEHHEM TpadUuecKuX MpefCcTaBiIeHU (yCTaHABIMBATh, UMEET JIU
ypaBHEHUE UM CUCTEMA YPAaBHEHUI PEUIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTs OT c10BECHOM HOPMYITHPOBKH 33/1auUM K €€ aliredpandeckoi MoIeu
C IIOMOIIBIO COCTABJICHUS] YPAaBHEHHS WM CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4H MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJII CPABHEHUS, OLIEHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHON NMEPEMEHHOM M MX CHCTEMBI, J1aBaTh TpauIeCKyIo
WJUTFOCTPAIMI0 MHOKECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUA

[lorumaTe ¥ HCHONB30BaTh (DYHKIMOHANBHBIE TOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHMsI), OMNPEACNSITh 3HAuUeHHWE QYHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduky 1eMEeHTapHBIX (YHKIIUHA BUA:

y = k/x, y =x2,y = x3,y = |X|, y = \X, OIHCHIBATH CBOICTBA YHCIOBOI DYHKIHH
o e€ rpaduky.

K xoniy oOyderHus B 9 KkJjacce OOyJarOMIUKUCS TIONYYHT CIICIYIONINC
MPEAMETHBIE PE3YJIbTATHI:

Yucsa ¥ BbIYUCTICHUA

CpaBHUBaThH U yNOPSAI0YMBATH PAllMOHATIbHbBIE U UPPALIMOHATILHBIE YUCIIA.

Boinonusate apudmeTnueckre IEeUCTBUS C pallMOHAIbHBIMU YKMCIIAMH, COYETast
YCTHbIE M TUCHMEHHBIC MPUEMBI, BBIMIOJHATH BBIYUCICHUS C HPpPAlMOHAIbHBIMU
YUCJIaAMHU.
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HaxomuTe 3HaueHUs CTETCHEU C IEIBIMU MOKa3aTeNIIMU W KOPHEH, BBRIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh JACUCTBUTEIBHBIC YHWCJIA, BBIOJHATh MPUKUIKY pe3yjbTaTa
BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] M1 HEPABEHCTBA

PemaTh nuHEWHBIC W KBaJIpaTHBIC YPaBHEHUS, YPABHECHUS, CBOISAIINCCS K HHM,
MpocTeime ApoOHO-paAIIMOHATBHBIC YPABHEHUS.

PemaTh cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH ¢ IBYMS IEPEMEHHBIMU M CHCTEMBI
JIBYX YpaBHCHHUH, B KOTOPBIX OJTHO YPABHCHHE HE SIBISICTCS JIMHCHHBIM.

Pemiath TekcTOBBIC 3a/1aun anreOpanyecKuM CIIoCOOOM C MOMOIIBIO COCTABJICHUS
YPaBHECHHMSI WJIM CHUCTEMBI IByX YPABHCHHI C IByMs ITEPEMEHHBIMH.

[TpoBOIUTE IPOCTEHIITE UCCIICIOBAHUS YPABHEHUH M CHCTEM YpPaBHEHHUM, B TOM
quClie ¢ TPUMCHEHHEM TpadHuuecKuX MPEJCTaBICHUN (YCTaHABIWBATh, UMECT JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIIECHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemars JMHEWHBICE HEPAaBCHCTBA, KBaJIpaTHbIC HEpPaBEHCTBa, H300paxaTh
peleHre HEepPaBeHCTB HAa YHWCIOBOW MPSIMOM, 3aIllMChIBaTh PEIICHHUE C TMOMOIIBIO
CHUMBOJIOB.

Pemath cucTemMbl JIMHEWHBIX HEPABCHCTB, CUCTEMbI HEPABCHCTB, BKJIIOUYAIOIINC
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YUCIIOBOM
PSIMOM, 3aMUCHIBATh PEIICHUE C IIOMOITBI0 CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUHU PA3IMYHBIX 3a]1a4.

DOyHKIUN

PacrioznaBath (QyHKIMM W3y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH
pacIoioKeHHE Ha KOOPIUHATHOM TNIOCKOCTH rpadukoB GyHKimid Buga: y = KX, y = kx
+b,y=k/ix,y=ax2 + bx + ¢,y =x3, y=x, Y = [X|, B 3aBHCHMOCTH OT 3HAYCHHiT
K02()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth m u300pakaTh CXEMaTHUYECKH TrpaduKkud KBaJApaTUYHBIX (DYHKITUH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBagpatuuHyio GyHKIUIO 10 QopMmylie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBble MOCJI€10BATEIbHOCTH M POTrPeccUuu

PacnioznaBaTh apuMeTHUECKYIO M TEOMETPUUECKYIO POTPECCUU TP Pa3HBIX
crioco0ax 3a1aHusl.

BeIONHATS  BBIYKMCIEHHUS C  HCMHOJb30BaHHEeM (OpMyd n-TO  4jeHa
apu(PMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath ujieHBl TOCIEAOBATEIBHOCTH TOYKAMU HA KOOPJMHATHOMN
MIJIOCKOCTH.

Pemats 3ama4m, CBSI3aHHBIC C YUCIOBBIMU MOCIIEIOBATEILHOCTSAMHE, B TOM YUCIIE
3alayl M3 pEATbHOW JKM3HU (C HCIOIB30BAHUEM KAJBKYISTOpa, HHU(POBBIX
TEXHOJIOTHUH).
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TemaTnuyeckoe mianupoBanme yuedHoro kypca «AJI'EBPA»

7 KJacc
KosuuecTBO Yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u (uudposbie)
n/n TeM NPOrpaMmbl Bcero | KP 1P oOpa3oBare/ibHbIE
pecypcsl
1 Yucna v BIYKCIICHUS. o5 1 bu6mmoreka [{OK
PanpoHanbHbIC YKciIa https://m.edsoo.ru/7f415b90
bu6mmoreka [{OK
2 | AJIreOpanecKkue BhIpKCeHI 27 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
3 | YpaBHeHuS U HEaBCHCTBA 20 https://m.edso00.ru/7f415b90
4 Koopaunats! u rpaduxu. 24 1 bubnuoreka [JOK
OyHKIUH https://m.edsoo.ru/7f415b90
bu6moreka [IOK
5 | losTopemie u 0Gobmenne 6 L https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 102 5 0
I1O ITIPOI'PAMME
8 ki1acc
Kosn4yecTBo yacoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U (uudposbie)
n/m | TeM NPpOrpamMmbl Bcero | KP [P | oOpa3oBaTe/IbHbIE
pecypcbl
1 Yucna v BEIYKCIICHHUS. 15 bu6moreka [IOK
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8
e R e
https://m.edsoo.ru/7f417af8
MoKa3zareynemM
3 BA;IFZ?KI;?I/III: CIICGJ;IZIL aTHBIN 5 bubmmorexa LOK
P ’ P https://m.edsoo.ru/7f417af8
TpEXUJIEH
Anreb
4 Bmgzmpe?l;;c;nni%panqecxaﬂ 15 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
IpoOb
5 YpaBHEHUs M HEPABEHCTBA. 15 1 bubnuoreka [JOK
KBaznparusie ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS Y HEPABEHCTBA. 13 bubnuoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS M HEPABEHCTBA. 12 1 bubnunoreka [JOK
HepaBencrsa https://m.edsoo.ru/7f417af8
3 Oyukiuu. OCHOBHBIE 5 bu6mmoreka [JOK

IIOHATHA

https://m.edsoo.ru/7f417af8
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9 ®ynkuuu. Yucnossie 9 1 bubnuorexa [JOK
byHKIIMU https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
10| Tosropenne 1 06obumenue 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO HACOB 102 4 0
10 ITPOT'PAMME
9 ki1acce
KonunyecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue pa3iesioB U (uu¢posbie)
n/m | TeM NpOrpaMmal Bcero | KP [P | obOpa3oBare/bHbIE
pecypchbl
1 Yucna v BEIYUCIICHHUS. 9 bubmmoreka [{OK
JlelicTBUTENIbHBIC YK CIIa https://m.edso0.ru/7f419d08
, Ve oo ok
P . https://m.eds00.ru/7£419d08
TepeMeHHON
3 YpaBHEHUS 1 HEPABEHCTBA. 14 bubnuorexa [JOK
Cucrembl ypaBHEHU I https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepasencrtBa https://m.edsoo0.ru/7f419d08
bu6moreka [IOK
5 | ynxunn 16 https://m.eds00.ru/7f419d08
5 YucaoBbie 15 1 bu6moreka [IOK
MOCJIEIOBATEIILHOCTH https://m.edso00.ru/7f419d08
- [ToBTOpEeHUE, 06001ICHNE, 18 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO HACOB 102 4 0
10 [TPOT'PAMME
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Coaepxanue yueonoro kypca «I'EOMETPUS»
Kjacc — /
YPOBEHb - 6A308blil

HauanbHpie noHsATHsA reomerpuu. Touka, npsmasi, OTpE3OK, Jayd. YTroid. Buasel
yrioB. BeprukanbHble u  CMexHble yribl. buccekrpuca yrima. Jlomanas,
MHOTI'OYTOJIbHUK. lapanienbHOCTh U NEPIEeHAUKYISAPHOCTD IPSAMBIX.

Cummetpuunbie ¢purypbel. OCHOBHBIE CBOWCTBAa oceBoil cumMmeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUDPE.

OCHOBHBIE TIOCTPOCHHUSI C IOMOIIBID LHUPKYJIl WU JUHEUKU. TpeyrojbHUK.
Beicora, Mmennana, OuccekTpuca, UX CBONCTBA.

PaBHOOeApeHHBIN W pPAaBHOCTOPOHHUN  TpeyroibHUKW.  HepaBeHCTBO
TPEYrOJIbHUKA.

CBolicTBa ¥ NpU3HAKU PABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpHU3HAKU NapaUIeabHbIX NpsIMbIX. CyMMa YIJIOB TPEYTOJbHUKA.
Breuinue yrisl TpeyroibHuKa.

[IpsMoyronbHbI ~ TpeyronbHUK. CBOHCTBO  MEIHWAHBl  MPSMOYTOJBHOTO
TpPEyroJibHUKa, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA MPSIMOYIOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTrObHBII TPEYroJbHUK € YoM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O IJIMHE
JOMaHOM, TeopemMa o OousiplieM yrie U OoJbllied CTOPOHE TPEyroJibHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTo TO4YeK. buccekrpuca yriia ©W  CEpeaUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTB U KpyT, XOpJla ¥ [uaMeTp, UX CBOMCTBA. B3auMHOE pacnosnaoxeHue
OKpYXHOCTH W mnpsamoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpy>KHOCTB,
BIIMCAHHAsA B yroJl. BriucanHas 1 onyvcaHHas OKPYXKHOCTH TPEYTOJIbHUKA.

Kjacc — 8
YPOBEHbD - 0308011l

UYeteipéxyronpauku. llapamienorpamMm, ero nmpu3Haku M CBOWMCTBA. YacTHbIE
Clly4au TMapajieJorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenwsi, €€ CBOWCTBA U IPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss Mmenuanbl. lleHTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUHUOHATBHBIX OTPE3KAX.

CpenHue TuHUU TPEeyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[Tomobue TpeyroapHUKOB, Kod(dumuent mnomodbus. I[lpusHaku mogoOus
TPEyroibHUKOB. [IpuMeHenre no100us npu penieHny NPakTHYEeCKUX 3a/1au.

CpoiicTBa momanei reomerpuueckux Guryp. Dopmynsl IS IUIONMIAA
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIONIaAeH
oA0OHBIX QUTyYP.
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Beruncnenue momaned TpEeyroabHUKOB M MHOIOYI'OJBHMKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a7ay.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrja HpsIMOYIOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUroHOMETpUUecKrue (GYHKIUU YTIIOB
B 30, 45 n 60°.

Bnucanuble 1 LieHTpaabHbIE YIVIBL, YIOJ MEXKAY KacaTelIbHOM U XOPAOWU. YTIIbI
MEXAY XOpAaMHU M CEeKylUMMHU. BhnucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxxeHue 1Byx okpyxHocted. Kacanuwe oxpyxHocTteil. OOmne
KacaTeJbHbIE K JBYM OKPY>KHOCTSIM.

kjacc — 9
YPOBEHb - 6A308blii

Cunyc, kocunyc, Tanresc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHHYCOB. Pemienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[TpeobpazoBanue nmogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o npousBeeHUHN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUNU OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bexkrop, nirHa (MOZyJib) BEKTOpA, COHAIIPABIEHHBIE BEKTOPBI, IPOTUBOMOJIOAKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPAIIUU
HaJ BeKTopaMH. Pa3nokeHuWe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel Bektopa. CkansipHOE€ MPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE IS
HAXOKJICHHSI JJIUH U YTJIOB.

JlexapTOBbl KOOPAMHATHI HA TJIOCKOCTU. YPAaBHEHUA MPSIMOU U OKPYKHOCTH B
KOOpJIMHATaX, IMEPECEUCHHE OKPYKHOCTEW U MNPSAMBIX. METol KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. [[7TMHA OKpYKHOCTHU. ['panycHas u paaunaHHas
Mepa yriia, BBIUUCICHHE JUIMH AYT OKpy)kHOcTel. [nomaae kpyra, cekTopa, CerMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE cUMMETpun Guryp (dieMeHTapHbIe

npeacrtasienus). [lapannensHeiii nepenoc. [ToBoporT.

Ili1anupyembie pe3yabTaThbl 0cBOeHUA YueOHOro kypca «'EOMETPUS

JInuHOCTHBIE pe3yJbTAaThl XapaKTePU3yIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IPOSIBJIEHUEM MHTEpEca K MPOIIJIOMY U HACTOSIIIEMY POCCUHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOILLIEHUEM K JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCHMCKOM
MaTeMaTU4eCKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX JAOCTHKEHUN B APYrUX HayKax W
MPUKIIAJIHBIX cdepax;

2) rpaKaaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:
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TOTOBHOCTHIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpakJaHWHA U pPeaU3alii ero
npaB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SBJI€HUH, MPOLEAYp TPaKJAHCKOro oOlecTBa (HampuMmep, BBIOOPHI,
OMpPOCHI), TOTOBHOCTBHIO K OOCYXIEHHIO OTHUECKHX MpOoOJieM, CBA3aHHBIX C
MPaKTHYECKUM PUMEHEHUEM JTIOCTH)KEHUH HayKH, OCO3HAHUEM BaKHOCTH MOPATIbHO-
ATHYECKUX MPUHITUIIOB B JESATEILHOCTH YIEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAaHOBKOH Ha AaKTUBHOE YYacTHE B pEIICHHH MPAKTUYECKUX 3ajad
MaTeMaTHYECKOW HAMpaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEeMaTHYEeCKOTO
o0pa3oBaHMS Ha TPOTSHKCHHHM BCEH KU3HU IS YCHEIIHOW Tpo¢eCCUOHATBHOM
ACSTENIFHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOSHUEM HHIWBUIYaTbHOW TPACKTOPUH OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIHTAHME:

CIIOCOOHOCTBIO K  OMOITMOHAJBHOMY M  ACTETHYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajadv, pEIIeHUH, pacCyXJICHHUW, YMEHHIO BHIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHUS

OpUCHTalMe B JCITETPHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
NPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHSI UEIOBEKa, MPUPOIBI U
o0miecTBa, IMOHUMAHWEM MaTeMAaTUYECKOW HayKH Kak c@epbl 4YeloBeYeCcKOn
JESTENLHOCTH, JTAloOB €€ pPa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IMBWIA3AINH,
OBIIQJICHMEM SI3IKOM MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTypOl KakK CpPEIACTBOM
MO3HAHHUS MHpA, OBJAJACHHEM TMPOCTEHIIMMH HaBBIKAMU HCCIIEIOBATEILCKON
TeSITeTbHOCTH;

6) ¢usnyeckoe BocnUTaHue, (OpPMUpPOBaHHME KYJbTYPbl 310POBbSI H
IMOIHOHAJIBLHOTO 0JIATOMOTYYHSI:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOETO
3JIOPOBBS, BEACHHS 3J0POBOT0 00pa3a KU3HHU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN
pSKMM  3aHATUH HW  OTHbIXa, peryispHas  Qu3Wdeckas  aKTHUBHOCTBH),
c(hOpMHPOBAHHOCTHIO HaBbIKAa pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOTo0 K€ IpaBa JPYyroro 4ejoBeKa;

7) 3K0J10rHYecKoe BOCIIUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MATeMaTUYeCKUX 3HAHUU JUIsl peLIeHUs 3a7ad B
001acT COXPaHHOCTH OKpPYXKaroIlel cpebl, INITAHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TOCTEACTBUN JJIsi OKpYKalomeH cpeabl, OCO3HAHHEM TIJI00AIBbHOTO
XapakTepa SKOJIOTMUECKUX MPoOJIeM U MyTeH UX pelIeHHs;

8) amanTanmus K HM3MEHSIIOIIUMCH YCJIOBHSAM CONHAJIBHOW M TPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUECKYIO AESITeNbHOCTb, B TOM YHCIE
YMEHHE YUUTHCS Y APYTHX JIOAeH, MpuoOpeTaTh B COBMECTHON JESATEILHOCTH HOBBIE
3HAHUS, HABBIKH U KOMITETEHIIMH U3 OIbITA APYTHX;
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HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HaHUM, B TOM YHCIIE
(opMynHpoOBaTh UIEH, OHATHS, TUIOTE3bl 00 OOBEKTAX U SBICHUSIX, B TOM UHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JA€(PUUIUTHI  COOCTBEHHBIX 3HAHMM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCOPUHUMATh CTPECCOBYIO
CUTYyallUlI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHHUMAEMbIE
pelmieHuss U JAeMcTBUS, (QOpMyIHpOBaTH M OLEHUBATh PHUCKH U MOCJIEACTBUS,
(GbopMUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eliCTBUSA

ba3oBble JJornueckue 1ecTBUA:

BBISIBJISTh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMAaTHUYECKHX O0BEKTOB,
NOHSITHI, OTHOIICHUH MEXJY MOHATUAMH, (POPMYIUPOBATH ONpPEACICHUS TOHITHH,
YCTaHABJIMBATH CYIICCTBCHHBIN TPU3HAK KiIacCU(HUKAITUN, OCHOBAHUS JIS 0000IICHUS
Y CPaBHCHMS, KPUTEPUHU TTPOBOJIUMOTO aHAIN3a;

BOCIPUHHMATh, (DOPMYJIUPOBATh U MTPEOOPA30BBIBATL CYXKIACHUS: YTBEPIAUTCIIbHBIC U
OTpUIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOPEYHS B
dakTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPXKACHUSX, MpearaTb KpPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYEHUH M0 aHAJIOTUH;

pa30upaTh JIOKa3aTelbCTBA MATEMAaTHMYECKUX YTBEpKIEHUU (MpsAMbIE U  OT
NPOTUBHOTO),  TMPOBOJUTH  CAMOCTOSITEIbBHO  HECIOXHBIE  JIOKa3aTeIbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTPAMBATh APryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOMpATh CIOCO0 pelmieHus ydyeOHOW 3ajadd (CpaBHUBATH HECKOJBKO BapHaHTOB
pelieHusi, BRIOUpaTh HanboJee MOAXOSIIUN C YYETOM CaMOCTOSITEIFHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble ucciiefoBarebCKue 1eiiCTBUA:

UCIIOJIb30BaTh  BOMPOCHl  KaK  HMCCJIEAOBATENbCKUM  WHCTPYMEHT  IMO3HAHUA,
dbopMynupoBaTh BOIIPOCBHI, bukcupyromme IPOTUBOpPEYHE, npo0iemy,
CaMOCTOSAITETIbHO YCTaHAaBIMBAaTh MCKOMOE U JaHHOe, (HOpPMHUpPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSITENIPHO COCTaBICHHOMY IUTAHY HECIIOKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXITY COOO;

CaMOCTOATEbHO  (QopMynHpoBaTh OOOOIIEHWST © BBIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAHNS, OIICHUBATH IOCTOBEPHOCTH TOJTYICHHBIX
pe3yJbTaTOB, BRIBOJOB U 000OIIICHNUIA;

MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE IIpolecca, a TaKXKe  BBIIBUTATh
MIPEATOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.
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Pabora ¢ unpopmanueii:

BBISIBJIATh HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(OPMALINH, JTaHHBIX, HEOOXOJUMBIX
IUIS PEIICHUs 3aauH;

BBIOMpAaTh, aHATH3UPOBAThH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMALIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHNUS;

BbIOMpaTh (QopMy mpeacTaBieHus HMHPOPMALMH M WUIIOCTPUPOBATH pPEIIAEMbIe
3aa4M CXeMaMH, JuarpaMmmMamMu, HHOU rpaduKkoi U MX KOMOMHALIUAMU;

OLIEHWBATh HAIEKHOCTh MH(POPMAIUH 110 KPUTEPHSIM, MPEAT0KEHHBIM YUUTEIEM WITH
chopMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KomMyHnKkaTHBHBbIE YHHBEpPCAJIbHbIE YieOHbIE el CTBHUA:

BOCTIpUHUMATH ¥ (JOPMYITUPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBUSMU U IEIISIMH
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHMSI IO XOAY PEIICHUS 3a]]a4i, KOMMEHTUPOBATh
TIOJTy4YeHHBIN Pe3ysIbTar;

B X0J1€ O0CYXICHHS 33]1aBaTh BOIIPOCHI IO CYIIIECTBY 0OCYKIAaeMON TEMBI, TPOOJIEMEI,
pemaeMoil 3aJadd, BBICKA3bIBaTh HWJIEH, HAICJICHHbIE HA I[IOWCK pEHICHWUS,
COIIOCTABIISAITh CBOM CYXJCHHUS C CYXKICHUSMH JAPYrUX YYaCTHUKOB JHAJIOTa,
OOHaApYXMBATh PA3IMYUE U CXOJICTBO MO3UIUH, B KOPPEKTHOH popme hopMymHpoBaTh
pa3HoTIachs, CBOM BO3PAKCHHUS,

NPEJICTABIISATh PE3YNIbTAThl PEIICHUS 3aa41, SKCIIEPUMEHTA, UCCIIEI0BAHNUS, TPOCKTA,
CaMOCTOSITEJILHO BBIOMpaTh (pOpMaT BHICTYIUICHUS C y4€TOM 3a7ad MPE3eHTAlUU U
0COOEHHOCTEW ayIUTOPHH;

NOHUMATh U WCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUIYAIbHON PabOTHI
IpU pelIeHUN YYeOHBIX MaTeMaTHUYECKUX 3a]1a4;

NPUHUMATH I1EJIh COBMECTHOM I€SITEIbHOCTH, TIAHUPOBATH OPTaHU3AIMI0 COBMECTHON
paboThI, pacmpeAcisITh BUIbI PpabdOT, JOroBapUBaThCS, OOCYXIaTh WIpoIecC U
pe3yabTat paboThl, 000011aTh MHEHUS HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYyNNOBBIX ¢dopMmax paboTel (0OCYXJACHHUS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U JPYTHUE), BHIMOIHATH CBOIO YacTh PabOThl U KOOPJIAWHUPOBATH
CBOMU JIEUCTBUS C IPYTMMH YI€HAMH KOMAaH]Ibl, OLlEHUBATh KAYECTBO CBOETO BKJIaJa B
OOIIMH MPOAYKT IO KPUTEPUAM, CPOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUSL.
PeryasiTuBHbIe YHUBepcaibHble yueOHbIe el CTBUSA

Camoopranu3anusi:
CaMOCTOSITEILHO COCTAaBJIAThH IUIAH, AJTOPUTM pELICHHUs 3ajJaud (WIM €ro 4acTh),
BBIOMpaTh CIOCOO pemieHus ¢ Y4ETOM HUMEKOIIMXCS PEeCypcoB W COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUN C YU4ETOM
HOBOW MH(OpPMAIIHH.
CaMOKOHTPOJIb, SMOUMOHAIBLHBIH HHTEJJIEKT:
BIIQJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pPe3yJIbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4H;
MPEBUACTh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PEIICHUH 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAHIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AESITEIBHOCTH IIOCTABICHHOM LIEJIN U YCIIOBHSIM,
OOBSACHATh MPUYUHBI JAOCTUKEHUS WM HEIOCTH)KEHHS LEIH, HaXOAUTh OILIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yJbTATHI

K xoniy oOydenuss B 7 Kkjaacce OOyYalOIIUMCS TOJYYUT CJICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3yueHHbIE TEOMETPUUECKUE (PUTYPHI, ONPEALIATh UX B3AaUMHOE
pacroyokeHue, u300paxkaTb TeOMETpUYECKHE (QUTYPBI, BBIMOJHITH YEPTEKHU IO
YCJIOBHUIO 3ajauu. VM3MepsTh JIMHEWHbIE M YIJIOBbIE BEJIMYMHBI. Pemare 3agaud Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth rpyOyI0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJTUUYWH MPEIMETOB B pPeaIbHON
KU3HHU, Pa3MEpPOB MPHUPOJIHBIX O0BEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
NOPSJKY BEJIUYUHBL.

CTpouth 4epTeXU K FTEOMETPUUECKUM 3a/1a4aM.

ITonp30BaThCs NMpU3HAKAMHU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKU
U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUS C HCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOpEM.

[Tonp30BaThCsd MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MEIMAaHbI, TPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEUIEHNN FEOMETPUUECKUX 3a/1a4.

Onpenensate NapajuieIbHOCTh MPAMBIX C TIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢
HUMH ceKymad. Omnpenensats MapauieIbHOCTh MPSMBIX C IOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemate 3agaun Ha KieT4aTroi Oymare.

[TpoBOaUTH BEIYMCIICHUS U HAXOUTh YUCIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB B
F€OMETPUUECKUX 3a/a4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yIJ0B, OOpa30BaHHBIX TMpPU TMEPECEYCHUH JBYX
napajuieNIbHbIX TMPSAMBIX CEKylled. Pemarh mpakTUYecKue 3a/laud Ha HaXOXKICHUE
YIJIOB.

Bianerp mNOHATHEM TE€OMETPUUYECKOTO MeECTa TOYEK. YMEThb ONpPEAEHATH
OMCCEKTPHCY YyIJIa U CEPEIMHHBIN MEePIEeHIUKYISIP K OTPE3Ky KaK T€OMETPUYECKUe
MECTa TOYEK.

@opMynUPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XopAbl U JHaMeTpa
OKPYKHOCTH, TMOJIb30BATHCA MUX CBOMCTBAMH. YMETh NPUMEHSTh 3TH CBOWCTBA NPH
peLICHUN 3a7a4.

Bianetp mNOHATMEM OMNMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThcs ¢akTaMum O TOM, YTO OWCCEKTPHUCH YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, UYTO CEpPEIUHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanete moHsTHEM KacaTeNbHOW K OKPYXKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.
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[Tonp30BaThCSA NPOCTEUIINMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TIOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUUYECKUE TOCTPOEHUS C MOMOIUBIO LHUPKYJIS U
JINHEWKMU.

K xonmy oOydenuss B 8 kiacce oOydYaromuiicsi TOJYYHUT CJIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh OCHOBHBIE BHIBl  YETBIPEXYI'OJIBHUKOB, HUX  3JIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMMU IIPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.

[IprMeHsATh CBOMCTBA TOUKH MEPECEUEHUSI MEIMaH TPEYTrojbHUKa (LIEHTpa Macc)
B PELIEHUU 33/1a4.

Braners noHATHEM CpeAHEN JMHUU TPEYTOJIbHUKA U TPANEIUU, TPUMEHATh UX
CBOMWCTBA IIPU pELICHUU reoMeTpudeckux 3anad. [lonp3oBatecs Teopemont Paneca u
TEOPEMOM O MPONMOPLUOHANBHBIX OTpPE3KaX, NPUMEHATh WX [ PELICHUs
NPaKTUYECKUX 3a]a4.

[IpuMeHsATh MPU3HAKK MOAO0OUS TPEYTrOJIHLHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoi [ludaropa nns  pemieHuss TEOMETPUUECKHX U
npakThueckux 3aaad. CTpouTh MaTeEMaTUYECKYI0 MOJEIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEJIBHO AEJAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIUHBI.

Brnanerp mNOHATHSMH CHHYCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpPeyroyibHUKA. [10b30BaThCA 3THUMU MOHATUSAMU JJISI PEUICHUS
NPaKTUYECKUX 3a]1ay.

Boruucnars (pa3nuyuHbIMU crioco0aMu) TUIONIAAb TPEYroJbHUKA W ILJIOIIAIA
MHOTOYTOJIbHBIX (PUTyp (TOJIB3YACH, A€ HEOOXOIUMO, KaIbKyIATOpoM). [TpuMeHsTh
NOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Braners NOHATUSIMU BIMCAHHOTO U LIEHTPAJIBHOTO YIJia, UCIIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yTJIaX, yriax MEXAY XOpAaMu (CEKYIIMMHU) U yIIIe MEXAY KacaTeabHON
Y XOPAOW MpU PEUICHUH T€OMETPUUYECKHX 3aaY.

Brnanerp MNOHATHEM OMNUCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSATH CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHAThP NOJYyYEHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MATEMAaTHYECKHUE
MOJEIM I 3a/1a4 PEajbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
OpPUMEHEHHEM TMOoJ00Ms M TPUTOHOMETpUM (IIOJIB3YACh, TI/I€ HEOOXOIUMO,
KaJIbKYJISTOPOM).

K koHmy oOyuenuss B 9 wiacce oOydarOmMACS TOMYYUT CICTYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTD C UX MIOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI MPSIMOYIOJBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY). Haxomuth (C NOMOLIBIO KaJdbKyJIsATOpa) JUIMHBI M YIJbl IS
HETA0JIMYHBIX 3HAYEHUN.

[Tonp30BaThCs (opMysnamMu NPUBEAEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISl HAXOXIEHUS COOTHOUIEHWHM MEXKIAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.
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Hcnonb3oBaTh TEOPEMBbl CUHYCOB U KOCHHYCOB JIJISl HAaXOXKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHNE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEILICHUN
reOMETPUYECKHUX 3a]au.

Brnagets noustuasMu npeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no00HbIX Guryp. Ilonp3oBaTbes cBOMCTBAaMU MOI00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIUMUCIIATD JUIMHBI U HAXOUTh YIiibl y MoA00HbIX (uryp. IIpumensts cBoicTBa
nos00us B MPAaKTUYECKUX 3aJa4aX. YMETh MPUBOJUTH MPUMEPHI MOJOOHBIX (HUTYp B
OKpY’KaroIlleM MUpE.

[lonb3oBaThCs TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYILHX, O KBaApaTe KacaTelIbHOM.

[lonb3oBaThCs BEKTOpAaMM, IMOHUMATh HMX T€OMETPUYECKUH U (PU3nYecKuit
CMBICII, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nuecKkux 3aaad. [[puMeHsTsb
CKaJIIpHOE MPOU3BEICHNE BEKTOPOB JJI HAXOKIEHUS JIJIMH U YTJIOB.

[Tonb30BaThCSA METOAOM KOOPJMHAT HAa IUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BnageTs TOHATHSMU TPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaJIMAHHON MEPBI YTJIa, yMETh BHIYUCIIATH IJIOMIAb KpyTra
u ero yactei. [[pumMeHsTh moiy4eHHble YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxomute ocu (MM UEHTPBI) CUMMETpUU QUTYP, TPUMEHSTH ABUKCHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MONy4YEHHbIE 3HAHMS Ha IPAKTHUKE — CTPOUTh MaTeMaTUYEeCKHUE
MOJIENH I 33a]a4 PEaIbHON JKM3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCIICHUS C
OPUMEHEHUEM TMOAO0OMS M TPUTOHOMETPUYECKMX (PYHKUMM (HOJB3YsCh, T
HE00X0AMMO, KaIbKYyJISATOPOM).
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TemaTtnuyeckoe muianuposanue yuyeonoro kypca «<I'EOMETPUS»

7 Kaacc
KoJymm4yecTBo 4acoB | DjeKTpOHHBIE
Ne | HaumeHnoBaHMe pa3aeioB (uudposbie)
n/m | TeM NporpamMmbl Bcero | KP | [IP | o0pa3oBarteiibHbIe
pecypchbl
[Ipocrenmme reomeTpudeckue
1 (GUTypBI U UX CBOKCTBA. 14 1 bubnuorexa [JOK
H3mepeHne reoMeTpuaecKux https://m.edsoo.ru/7f415e2e
BEJTUYHMH
bubnuotexa [JOK
2| TpeyrombHuku 22 1 https://m.eds;f).ru/7f415e2e
3 [TapannensHbIE NPAMBIE, 14 bubnuotexa [JOK
CyMMa yrJjioB TPEyrojJbHHKa https://m.edsoo.ru/7f415e2e
4 OKpYXHOCTH U KPYT. 14 1 bubnuotexa [JOK
I'eomeTpuvecKre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEnue, 0600IIEeHNE 4 1 bubnuoreka [JOK
3HAHUN https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB
T10 ITPOTPAMME 68 | 4| 0
8 kiacc
Kosan4yecTBo 4acoB | Dj1eKTpOHHbIE
Ne | HammeHoBaHMe pa3aesioB u (uudposbie)
n/m | TeM NPporpamMmbIl Bcero | KP | IIP | oOpa3oBareiibHbIe
pecypchbl
. bu6mmoreka [IOK
1 HerbipSxyrombumxn 12 https://m.edso0.ru/7f417e18
Teopema daneca u Teopema o
2 HpOlI')IopL[I/IOHaJ'IBHBIX OTI[))eSKaX 15 1 bubsmorera TIOK
’ https://m.edsoo.ru/7f417e18
0JA00HbBIE TPEYTOJIbHUKH
[Inomans. Haxoxnenne
3 IJIOILAJIEN TPEYTOJIbHUKOB U 14 1 bu6mmoreka [JOK
MHOTOYTOJIbHBIX (QHUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau nono6HbIX puryp
4 Teopema ITudaropa u Hauana 10 bubnunoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTbl B OKpYXKHOCTH.
; Dmemmesomenne L e 0K
' https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanune okpyxHocTen
5 [ToBTOpEHUe, 0000IIEHHE 4 1 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOTPAMME
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9 kiacce

KoimuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue
Ne pa3aesioB U TeM (apposbic)
n/n HPOTPAMMET Bcero | KP P o0pa3oBare/ibHbIE
pecypcbl
Tpuronomerpus.

1 Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJTBEHUKOB
[IpeoGpazoBanue

5 nonoous. Merpudeckue 10 bubnuotexa [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH

bu6mmoreka [IOK

3 | Bexrope! 12 1 https:/m.edsoo.ru/7f41a12c

nOIMoTeKA

4 f:;(;g:l?{]:;lm Ha 9 bu6 HOK

https://m.edsoo.ru/7f41al2c
TTOCKOCTH
[IpaBunbHbBIE
5 | Iumaowpyxiocrn | 8 1 BuGnorexa LIOK
Py https://m.edsoo.ru/7f41al2c
TJIOIA b KpyTa.
Brruncnenune miomanei

6 6 bu6moreka [IOK
JIBHKCHNA IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 00001IcHHE, 7 1 bu6moreka [IOK
CHCTEMATH3ALINS https://m.edsoo.ru/7f41al2c
3HAaHUM

OBUIEE KOJIMYECTBO 68 4 0

YACOB IIO ITPOTPAMME
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Conep:xxanne yueoHoro npeamera «BEPOATHOCTDb U CTATUCTUKA»

Kjacc — /
YPOBEHB — 6A308bilii

[IpencraBneHne NaHHBIX B BUIE TAOJHI], JTUarpaMm, I'pauKoB. 3aroJHEHUE
Ta0JIUI], YTCHUE U MOCTPOCHUE JuarpaMM (CTOJOUKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHBIX MpoiieccoB. M3Baeuenue nHpopMaimu u3 quarpaMmm U
TaOJIMI], UCTIOJIL30BAHUE U MHTEPIPETAIUS TaHHbBIX.

OnucartenbHasi CTaTUCTHKA: cpeaHee apudMeTHyeckoe, MeJuaHa, pa3Max,
HauOoJibllice W HAUMEHbIIIEE 3HAYeHUsT HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cny4aiiHplii SKCHIEepUMEHT (OMbIT) W CiydaitHoe coObiTue. BeposTHOCTH u
gacToTa. Pojib MaJIOBEPOSITHBIX M MPAKTUYECKH JIOCTOBEPHBIX COOBITUI B IPUPOJIC U B
obmrecTBe. MoHeTa U UTrpalibHasi KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmuna, pedpo. Ctenensb BepiuHbl. Ynciio pédep u cymmapHasi CTETICHb
BepiuH. [Ipeacrasnenue o csizHoctu rpada. Llenu u nukiel. [yt B rpadax. O6xox
rpada (sinepoB nyTh). [IpeacraBienue o6 opueHTupoBaHHOM rpade. Pemenue 3anau
C TIOMOUIBIO I'PadoB.

Kjacc — 8
YPOBEHB — 6A308blii

[IpencraBienue JaHHBIX B BUAE TaOIHII, TUArpaMM, IpadUKOB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXKECTBO. Omnepanuu  Hax
MHOKECTBaMH: 00bEeIMHEHHE, TlepeceueHune, aononnenne. CBoicTBa ornepanuil Hal
MHOECTBAMH: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpeneauTeNnbHOE,
BKJIItOUeHus. Vcronbp3oBanue rpaduueckoro mpeacTaBlIeHrs MHOKECTB JIJIsl OTIMCAHMS
peabHBIX MPOLECCOB U SIBJICHUM, IIPU PEIIEHUU 3a/1a4.

N3mepenue paccenBaHusd OaHHBIX. [lucnepcuss W CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemeHTapHble  COOBITHSL  chnydailHOro  ombita.  CiydaiiHble  COOBITHA.
BepositHocT coObITHi. OTBITEI ¢ PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU COOBITUSMH.
Crnydaiinblii Be1OOp. CBSA3b MEXKY MaJTOBEPOATHBIMU M MIPAKTUYECKH JOCTOBEPHBIMHU
COOBITHSIMH B TIPUPO/JIC, OOIISCTBE U HAYKE.

HepeBo. CBoICTBa I€pEBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHCSIYEH
BEpLIMHBI, CBA3b MEXK/Y YMCJIOM BEPIIMH M 4ucioM pédep. IlpaBuno yMHOXKeHHS.
Pemenue 3ama4 ¢ moMomnipio rpadoB.

[IpotuBononoxkupie coObiTHs. Juarpamma Oinepa. OObeguHeHue WU
nepecedenne coowiTuii. HecoBmecTHbie coObITHS. DOpMyTa CIIOKEHUS BEPOITHOCTEH.
VYcnoBuas  BepositTHOCTh.  [IpaBuno  ymHoxkenusi.  HezaBucumble  COOBITHS.
[IpencraBneHne 3kcriepuMeHTa B BUIE JAepeBa. PemieHune 3anay Ha HaXOXKIECHUE
BEpPOSITHOCTEN C MOMOIUIBIO JIEpeBa CIY4YalHOr0 KCIIEPUMEHTA, TuarpaMm Diiepa.
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Kjacc — 9
YPOBEHB — 6A308biii
[IpencraBieHne JaHHBIX B BUJI€ TaOJIHILL, JUArpaMM, rpa)uKOB, MHTEPIpETaLUs
naHHbIX. UTeHue u noctpoeHue Tadaul, uarpaMmm, rpagukoB MO peasibHbIM JIaHHbBIM.
[lepectanoBku u ¢akropuan. CoyeTaHUss U YUCIO COUYETaHUM. TpeyroabHUK
[lackans. Pemenue 3aga4 ¢ MICMOAB30BAHUEM KOMOMHATOPUKH.
['eomerpuueckass BeposTHOCTb. CilydailHbIA BBHIOOP TOYKM U3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.
Hcneitanne. Yenex u Heynada. Cepusi HcibITaHUM 70 niepBoro ycnexa. Cepus
ucneitTanuii bepuynnu. BepositHocT coObITUi B cepuu ucnbiTanuii bepuysu.
CnyuvaiiHasi BEJIMYMHA M paclpelelieHue BEpOsITHOCTEW. Maremartuueckoe
okHJIaHue U aucrepcunsd. [I[puMepbl MaTeEMaTHUECKOTO 0KMIAHUS KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTeMaTHuecKoe OKUJAHUE U JUCTIEPCUS CIIy4aiHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmm».
[lonsitue o 3akoHe OonbIIMX yucen. M3MepeHue BEpOSATHOCTEH C MOMOIIBIO
gyacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

Ilnanupyembie pe3yabTaThl 0CBOEHHUS Y4€0HOI0 Kypca
«BEPOATHOCTDb U CTATUCTUKA»

JIMYHOCTHBIE Pe3yJIbTAThI XapaKTEPU3YIOTCS:

1) maTpuoOTHYECKOE BOCIIUTAHUE:

NPOSIBIIEHHEM MHTEpEca K MPOLUIOMY M HACTOSIIIEMY POCCUUCKONW MaTeMaTUKH,
[IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MaTEeMaTHKOB U POCCHICKOM
MaTEMATUYECKOM IIKOJIbI, K UCTOIB30BAHUIO ITUX JOCTHKEHUN B JPYTUX HAyKax U
MPUKIATHBIX cepax;

2) rpaaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA M PEaM3alldu €ro
IpaB, IPEICTABIEHUEM O MATEMATHUYECKIX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TMUYHBIX
CTPYKTYp, SIBICHUH, TPOIEAYp TPaKJAHCKOrOo oOIecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO OTHYCCKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTUKEHUN HAyKH, OCO3HAHWEM BaXXKHOCTH MOPAIHHO-
ATUYECKHUX MPUHIIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE YYacCTHE B PEIICHWU MPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAIMpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTU MATEMaTUYECKOIrO
oOpa3oBaHMs HA MPOTSHDKCHWH BCEW JKU3HU JUIA YCIENHON MPOQeCcCHOHATBHON
NEATEIbHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHAWBUAYATbHON TPAGKTOPUU OOpa30BaHUS W KU3HEHHBIX TUIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOEe BOCIIUTAHHE:

CIOCOOHOCTBIO K  SMOLMOHAJBHOMY M 3CTETHYECKOMY  BOCIPHUATHUIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajJay, pPEHICHUM, pacCyXIACHUH, YMEHUIO BUJIEThH
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTU B HCKYCCTBE;
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5) HeHHOCTH HAYYHOTI'0 MO3HAHWS:

OpUCHTAllMEH B JACIATCILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeEJIOBEKa, MPHUPOJBI H
o0IecTBa, IMOHUMAHWEM MaTeMAaTHYCCKOW HAayKh Kak cdepbl deI0BeUeCKOMH
JCSATEILHOCTH, JTAaloB €€ pPa3BUTHSA M 3HAYMMOCTH JUIS Pa3BUTHS IMBUIA3ALINH,
OBIIQZICHMEM SI3BIKOM MAaTeMAaTHKH W MaTeMaTHYCCKOW KYJIbTYpPOH KaK CpeJICTBOM
MO3HAHWS MHpA, OBJIAJCHHEM MPOCTCHITUMH HaBBIKAMH HCCJICI0BATEIbCKOM
JCSTEIbHOCTH;

6) ¢usnueckoe BocnuTaHHe, (POPMHUpPOBaAHWE KYJILTYPbl 310POBbSI M
IMOIUOHAIBLHOTO 0JIATONOTYYHSI:

TOTOBHOCTBIO TIPUMEHSAThL MAaTEMaTHYECKHE 3HaHWSA B HHTEpecax CBOETO
3JI0POBBsI, BEJICHHS 3JI0POBOT0 00pa3a )HU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIH
PSOKMM  3aHATHH M OTHAbIXa,  peryispHas  (u3uyeckas  aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPU3HAHHUEM CBOETO IMpaBa Ha OLMIHMOKY U
TAKOI'0 € MpaBa JAPYroro 4eI0BeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHNE:

OpHCHTAllEH Ha MPUMCHCHHE MAaTeMaTHYEeCKMX 3HAHUU JUIs PElICHHs 3aja4 B
001aCTH COXPAHHOCTH OKPY KArOIIel Cpeibl, IIIAHUPOBAHUS MIOCTYIKOB M OLIEHKH MX
BO3MOXHBIX TIOCJICJCTBUN [UIsl OKPYXKAIOIICH Cpebl, OCO3HAHHEM TJI00abHOIO
XapakTepa SKOJIOIHUECKUX MPOOJIeM M ITyTeH UX PEIICHHUS;

8) ajmanmTamus K HM3MEHSIIOIUMCH YCJIOBHSIM CONMAJIBLHOW M NPHPOIHOIM
cpenbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEACIEHHOCTH, TMOBBIIICHHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO JCSTEIbHOCTh, B TOM YHCIIC
YMEHHUE YUUThCS Y APYTHX JIFO/Iel, mpuoOpeTaTh B COBMECTHOM JCSITEIbHOCTH HOBBIC
3HAHUSI, HABBIKK U KOMIIETCHIIMU U3 OIBITA APYTHX;

HEOOXOJUMOCTBIO B  (DOPMHPOBAHHMU HOBBIX 3HAHWHA, B TOM  YHCIC
(GopMyIHpOBaTh WACH, MOHATHS, THIIOTE3bl 00 00BEKTAX W SIBICHUSAX, B TOM YHCJIC
paHee  HEU3BECTHBIX, OCO3HaBaTh  JACOUIUTBI  COOCTBCHHBIX  3HAHUH W
KOMITETCHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHUE;

CTIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHIUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOIUHA KOHTPMEp, KOPPEKTHPOBATh NPUHUMACMBIC
pelleHusT W JICUCTBUSA, (OPMYIMpPOBATH M OICHUBATh PUCKA W TIOCICICTBHSA,
(bopMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA

ba3oBble JJoruuyeckue JqelcTBUS:

BBISIBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MTPU3HAKKM MAaTEMATHYECKUX OOBEKTOB,

TIOHATHH, OTHOIICHUM MEXIy MOHATHUAMH, (POpMYIHpPOBATH OMpPEACICHUS MOHSATUM,
yCTaHaBIMBATh CYIIECTBEHHBIN MTPU3HAK KIacCU(UKAIIMKM, OCHOBAHUS JJ1s1 0000IICHUS
Y CpaBHEHHUS, KPUTEPUH ITPOBOJMMOTO aHAJIN3a;
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BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA30BBLIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpUILIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHUE, YCIOBHBIC,

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHS B
dakTax, AaHHBIX, HAONIOACHUAX M YTBEPXKICHUSX, MpeajaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JienaTh BBIBOJABI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUEHUN, YMO3aKIIOUEHUM 110 aHAJIOT U H;

pa3Oupath JI0Ka3aTeIbCTBA MATEMATHUYECKUX yTBEpPKACHUU (IpsIMble U OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITEJILHO  HECJIOKHBIE  JIOKa3aTelIhCTBa
MaTeMaTH4eCKUX (DaKTOB, BBICTpAMBATh APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS;

BBIOMpATh CIOCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelenus, BRIOUpaTh Hanbosee MOAXOAAIIUN ¢ YIETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ncciieoBaTeibCKue 1eHCTBUS:

UCIIOJI30BaTh ~ BOMPOCHI  KaK  MCCJICAOBATEIbCKHUHA  WHCTPYMEHT  IIO3HAHWS,
dbopmynupoBaTh BOIIPOCHI, buxcupyromme IPOTHBOPEUHE, npoOJemMy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh HCKOMOE U JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIINI0, MHEHUE,

IPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBINH SKCIEPUMEHT,
HEOOJBIIOE MCCIEIOBAHUE T0 YCTAHOBJEHHUIO OCOOEHHOCTEW MaTEeMaTUYECKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

CaMOCTOATENbHO  (QopMyNHpoBaTh O0OOIIEHHS U BBIBOABI 1O  pe3yibTaTam
IPOBEIEHHOTO HAOIIOICHHMS, HCCIIEIOBAHUS, OLIEHUBATH JJOCTOBEPHOCTDH MOTYYEHHBIX
PE3YIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIIBUTATh
MPEIIOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ unopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh U U30BITOYHOCTh MHPOPMAIINU, JTAHHBIX, HEOOXOIUMBIX
JUTSL peIIeHUs 3a1a4H;

BBIOWPATH, aHATTM3UPOBATh, CHCTEMATHU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITHIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

BBIOWpATh (opMy TpencTaBieHus WHGOPMAIMHA M WUTIOCTPUPOBATH pPEIIaeMbIe
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;

OIICHUBATh HAIEKHOCTH HH(POPMAIINH 110 KPUTEPHSIM, MPEIOKEHHBIM YIUTEIIEM WU
chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YU4eOHbIE 1eiiCTBHS:

BOCIIPHHUMATH U (DOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMH U TEIISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XO/1y PELIECHUS 3aa4l, KOMMEHTUPOBATh
MOJYYEHHBIN PE3yJIbTaT;

B X0J1e 00CYXIeHHU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOil TeMbI, TPOOIJIEMBI,
pelmiaeMor  3ajayu, BbICKa3blBaTh WJIEU, HAIICJICHHbIE HAa TIOMCK peIICHHUS,
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COMOCTAaBJSATh CBOU CYXKACHHS C CYXICHUAMH JPYTUX YYaCTHUKOB JHMAJIOra,
0OHapy’KHUBATh PA3TUYHE U CXOJICTBO MO3UIUH, B KOPPEKTHOU popMe (HOPMYIUPOBATH
pa3Horacus, CBOM BO3paKEHMUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aa4H, SKCIEPUMEHTA, UCCIEI0BaHUs, POEKTA,
CaMOCTOSITEJILHO BBIOMpaTh (pOpMAT BBICTYIIEHUS € Y4ETOM 3a7ad MPE3CHTAUUU U
0COOEHHOCTEN ayIUTOPHH;

MOHUMATh U HCIONb30BaTh NMPEMMYIIECTBA KOMAHIHON W MHJMBUYaJIbHOU pabOThI
P pEeUICHUHU YU4eOHBIX MaTEMAaTHUYECKUX 3a/1aY;

MPUHUMATH LETb COBMECTHOM AESTENIbHOCTH, IJITAHUPOBATh OPraHU3AL[MI0 COBMECTHOM
paboThl, pacnpenensiTh BUAbI PabOT, OroBapuUBaThCcs, OOCYXKIaTh MPOLECC MU
pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4yacTBOBAaTh B TPYNIOBBIX (opmax padoTel (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U JIPYTUE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YJ€HAMU KOMAaH/]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/aa B
001U MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.
PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJIAThH IUIAH, aJTOPUTM pELICHUS 3ajaud (WIM €ro 4acTh),
BBIOMpATh CHOCOO pelieHus ¢ YYETOM HMMEIIINXCS PEeCypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C YUYETOM
HOBOM MH(MOpMAaIIHH.

CaMOKOHTPOJIb, SMOUMOHAILHBIH HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U pe3yJibTaTa PEIICHUS
MaTeMaTHUYeCKOM 3a7a4u;

IPEABUACTh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPHU PELICHUU 33]1a4ul, BHOCUTh
KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAalIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3yJIbTaTa ICSITEIBHOCTH MOCTABICHHOM 1IN U YCIOBUSIM,
OOBSICHATh TPHYUHBI JOCTIKCHHUS WM HEAOCTH)KCHHS IICJIM, HAaXOJIWTh OIIHOKY,
JlaBaTh OIIEHKY PUOOPETEHHOMY OIIBITY.

IIpeameTHble pe3yabTaThl

K koHmy oOyuenus B 7 Kijacce OOydYarOMIMIACS TONXYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIbTATHI:

Yurare wuHbOpMAIMIO, TMPEACTaBICHHYI0 B TabmuIax, Ha Juarpammax,
MPEACTAaBIATh JaHHbIE B BHUAEC TAOMUIl, CTPOUTH JHArPaMMBbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MACCUBAM 3HAYEHUH.

OnuceiBaTh W HMHTEPIPETUPOBATH  peajbHBIC  YHUCIOBHIE  JIaHHBIEC,
MpeICTaBIICHHbIE B TAOMWIIaX, HA AHAarpammax, rpadukax.

Hcnonp3oBaTh 1711 ONMWCAaHUS JAaHHBIX CTATHCTHYECKHE XapaKTEPUCTHKU:
cpenHee apupMeTHIECKOE, MeIMaHa, HanOOoIbIlIee U HAWMEHBIIIEe 3HAUCHUS, Pa3Max.
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HNmMers mnpencraBiieHHWE O CIIy4YalHOM W3MEHYMBOCTM HA IIpUMeEpax LEH,
bU3MYEeCKUX BEIWYUH, AHTPONOMETPUYECKUX JJaHHBIX, UMETb MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K koniy oOyuenus B 8 kjacce oOydarolmuics TOJYYUT CIEIYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

N3Bnekars u mpeoOpa3oBbIBaTh HHGOPMAIIHIO, IPECTABICHHYIO B BUJI€ TAOJIHII,
auarpaMm, rpauKoB, IPeCTaBIsATh JaHHBIE B BUAE TaOIMIl, 1UarpamMmm, rpadukoB.

OnucelBaTh JAaHHBIE C TOMOIIBID CTAaTUCTUYECKMX ITOKA3aTeNIe: CpEeIHHUX
3HAUEHUN U Mep pacceuBaHus (pa3Max, TUCHIEPCHs U CTAHIaPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHH, B TOM YHCJIE 110
pe3yiabTaTaM U3MEPEeHUN 1 HaOII0ACHU.

HaxoauTh BEpOSTHOCTH CiIy4aWHBIX COOBITUM B OIBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITH, B TOM 4YHCIE B OMNbITaX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU.

Hcnonb3oBaTh rpaduyueckue MOMAENIU: JEPEeBO CIYyYaWHOTO HSKCIEPUMEHTA,
qyarpamMMmbl Dijiepa, YMCIIOBast IpsiMas.

OnepupoBaTh MOHATUSIMHU: MHOECTBO, MOJIMHOKECTBO, BBIMIOIHATH OINEpaIuu
HaJ MHOXECTBaMHU: OOBEAUHEHHUE, IMEepEeCceUYeHHe, JIOMOJIHEHUEe, MePEeUUCIsITh
AJIEMEHTHI MHOKECTB, IPUMEHSTh CBOMCTBA MHOMKECTB.

Hcnonb3oBaTh rpaduueckoe mpeacTaBieHe MHOXKECTB U CBI3EH MEXAy HUMU
IUIsl ONMCAHMS MPOIECCOB U SIBJIECHUW, B TOM YHUCJE MPU PELIECHHUH 3a]ay U3 APYrux
y4eOHBIX IPEAMETOB U KYPCOB.

K koHmy oOyuenus B 9 kiacce oOydaroIMiics TOMYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

N3BnekaTs U nmpeoOpa3oBbIBaTh HHPOPMAIIHIO, TPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUJE TaOJMIl, nUarpamm, rpadukoB, MPECTaBISATh NAaHHBIC B BHJE
TaOIMII, JUArpaMMm, TpaduKoB.

Pemate 3amaun oOpraHu3oBaHHBIM TIepeOOpPOM BapUAHTOB, a TaKXe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp3oBaTh OMMCATEIbHBIE XapAKTEPUCTUKH 11 MACCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEJHUE 3HAUYCHUSI U MEPBI PACCEUBAHUS.

HaxomuTe 4acTOThl 3HAYEHWUW M YAaCTOTHI COOBITHS, B TOM YHUCIE IOIb3YSICh
pe3yNbTaTaMy MPOBEAEHHBIX U3MEPECHUN U HAOTIOACHUIA.

HaxoauTek BEpOSATHOCTH CTydalHBIX COOBITHI B M3YYEHHBIX OTIBITAX, B TOM YUCIIE
B ONBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPUSX MUCIBITAHUM
J10 TIEPBOTO yCIEXa, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmeTp mpencraBieHHe O CIOyYaMHOM BEJIMYMHE W O PacCHpeesiCHUH
BEPOSATHOCTEM.

Nmers mipencTaBieHHEe O 3aKOHE OONBIIUX YHCET Kak O TIPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBLIKX YHCEN B
MIPUPOJIe U OOIIECTBE.
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TemaTnueckoe mIaHMpPoOBaHNe y4eOHOT0 Kypca
«BEPOATHOCTDb U CTATUCTUKA»

7 KJacc
KosunyecTBo yacoB DJIeKTPOHHBbIE
Ne | HammenoBaHue pa3aesioB (uu¢posbie)
n/m | ¥ TeM MPOrPaMMbl Bcero | KP P o0pa3oBaTeibHbIE
pecypchbl
bu6mmorexa [{OK
1 | Ipencranenue nanmeIx ! 2| https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 | OmucatenRas CTaTHCTHKA 8 1| https://m.edsoo.ru/7f415fdc
. bu6mmoteka [IOK
3 | CoyuajiHas HSMCHIHMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoteka [IOK
4 | Beenenme B Teopuio rpagos | 4 1 https://m.edsoo.ru/7f415fdc
5 BepostHoCTh 1 yacToTa 4 bubnuoreka [JOK
CIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o0menwne, 5 1 1 bu6moreka [IOK
CHCTEMAaTH3AIMs 3HAHUI https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO 34 5 5
YACOB IIO ITPOTPAMME
8 kiaace
KoaunvecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne pa3aesioB U TeM (apposbie)
n/n DpoTpaMME! Bcero | KP | [IP | oOpa3oBareibHbIE
pecypchbl
1 [ToBTOpEeHue Kypca 7 4 bubnuorexa [JOK
KJacca https://m.edsoo.ru/7f417fb2
O
2 CTr;?;iTdeJ:(LaH%ﬂaccenBaHHe 4 bubmorexa LIOK
' https://m.edsoo.ru/7f417fb2
JTAHHBIX
bubmuoreka [JOK
3 Muoxecrsa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHOCTB citydaiiHOTO 6 1 1 bubnuorexa [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
5 Bseznenue B Teoputo 4 bubnuorexa [IOK
rpagos https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
) CrysaiHbie coOITIs 8 https://m.edsoo.ru/7f417fb2
7 O06o0mIeHHe, 4 1 bubmuoreka [JOK
CHCTEMATU3AaIUs 3HAHUA https://m.edsoo.ru/7f417th2
OBILEE KOJIMYECTBO 3 5 1
YACOBTIIO ITPOT'PAMME
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9 kiacce

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHnoBanue
Ne a3/1eJI0B H TeM (acpponbie)
nm | PP Bcero | KP np o0pa3oBaTeibHbIE
NMPOrpaMMbI pecypeb!
1 [ToBTOpenue kypca 8 4 bubmmoreka [IOK
KJacca https://m.edsoo.ru/7f41a302
2 DJIEMEHTBI 4 bubmmoreka [{OK
KOMOHHATOPHKA https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnuorexa [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Henbrranns bepryuim 6 https://m.eds00.ru/7f41a302
5 C N 6 bubnuotexa [JOK
ydatHas BeHiHa https://m.eds00.ru/7f41a302
bu6moreka [IOK
6 Obobmenue, konTpors | 10 1 https://m.edsoo.ru/7f41a302
OBILEE KOJIMYECTBO 34 1
YACOB IIO ITPOT'PAMME
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