MYHHIHNAAbHOE 0Gpa3oBaTe/ibHOe YUpeK/IeHHe
« Cpeausist mkosaa Ne 61 TpakTopo3aBoicKoro paiiona Boarorpana»

PACCMOTPEHA COI'MACOBAHA YTBEPAEHA
pyxosomutens MO seroauet no YBP ifiex —pﬁm{cm N 61
IAF A0, Tpokyna %g H.B. Apremsesa /- LT B LIymMrIHHa
Tporoko Ne 1 ot 27.08.2026 1. 28.08.2026 1. 82026 .
PABOYAS ITPOI'PAMMA

yuebnoro Kypca «MaremaTuka. bazosblil ypoBeHb»

s obywatoummxes 7-9 Knaccos

Bosnrorpaz, 2026



HOACHUTEJIBHASA 3AITUCKA yuyeOHOTO
Kypca «AJredpa»

AnreOpa sBISETCS OJHUM €3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa oOOecreunBaeT W3Y4YEHUE JIPYTUX  JUCUHUIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO
I TIPOJOJKEHUS O0pa3oBaHUsI W B TMOBCEAHEBHOW ku3HU. Pa3zButue vy
OOy4aromMXcsi HAay4YHBIX TPEJCTABICHUNA O TMPOUCXOKIACHUM U CYIIHOCTU
anredpanyeckux a0CTpakUuid, crmoco0e OTPaKEHHUS MaTeMaTHYEeCKOW HayKou
SBJICHMA M TPOIECCOB B TMPUPOJE U OOIIEeCTBe, pOJM MaTeMaTH4YeCKOTro
MOJICJIMPOBAHUS B HAYYHOM MMO3HAHUU U B MPAKTHUKE CITIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAUECTB MBIIIUICHHS, HEOOXOAUMBIX JIJIsl aIalTalluK B
COBpeMEHHOM Iu(poBoM ob1IecTBe. M3yueHnue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHusi HabmonaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTA apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUS U BBIBOJIBI, (OPMYJIUPOBATh yTBEpkIeHUA. OCBOCHHE Kypca anreOpsl
o0ecrneurnBaeT pa3BUTUE JIOTHUECKOTO MBIIUICHUS 00YYAIOMIMXCS: OHH UCIIOIb3YIOT
JNEAYKTUBHBIE U WHAYKTUBHBIE PacCCyXJIE€HUs, OO0OOIIEHHE U KOHKPETU3AIIUIO,
a0bcTparupoBanue u aHayioruto. OOydyeHue anaredpe mpearnosiaraeT 3HAYUTEIIbHBIM
00BEM CaMOCTOSATEIBHON AEATETFHOCTH 00YYaIONINXCS, TTO9TOMY CAMOCTOSITETEHOE
pelieHue 3a1a4 SIBISICTCS peain3aliieil 1eaTeIbHOCTHOTO MPUHIIUITA 00YUYEHUSI.

B cTpykType mporpaMMbl yueOHOTO Kypca « Airedpa» At OCHOBHOTO 00ILEro
o0pa30BaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHHUH:
«Yucna © BBIYUCIEHUSN», «ANreOpanueckue BBIPAXKEHUS», «YPaBHEHUS U
HEpPABEHCTBA», «PyHKIMM». Kaxk1as u3 3TUX COEpKATEIbHO-METOANYECKUX JIMHUI
Pa3BUBAETCS HA IPOTSHKEHUU TPEX JIET U3YUEHMSI Kypca, B3aUMOJIEHUCTBYS C APYTUMHU
ero JuHuAMH. B xozme u3ydyeHuss y4eOHOro Kypca OOy4YarOIIMMCSl MPUXOIUTCS
JIOTUYECKH PACCYXkKAATh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3M
C 3TUM B MporpamMmy y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPHIE OCHOBBI
JIOTHKHW, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lellax MaTeMaTU4eCKOro
oOpa3oBaHHMS W  CIIOCOOCTBYIOIIME  OBJAJCHHIO  OOYYArONIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTEMAaTHYECKOTO s3blka. CoaepKaTelnbHOM W CTPYKTYPHOH
OCOOCHHOCTBIO Y4YeOHOro Kypca «Anredpa» sBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxxanne JmHAKM «Yuciia W BBIYKACIEHUS» CIYKAT OCHOBOM I
JanbHEHIIero u3y4eHus: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyHarOUIUXCS
JIOTHYECKOI0 MBIIIJICHUs, (POPMUPOBAHUIO YMEHHUS IMOJIb30BATHCSA aITOPUTMaMU, a
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM



*U3HU. Pa3BuTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS
CBSI3aHO C pAlMOHAJBHBIMM M HWPPALMOHAIBHBIMM YHCIaMH, (OPMHUPOBAHUEM
MPEICTABICHUN O IEHCTBUTEILHOM YHCIIE. 3aBEPLICHUE OCBOCHHUS YUCIOBOW JIMHUH
OTHECEHO K CpEeIHEMY 00I1IeMy 00pa30BaHHUIO.

CopnepxaHue IByX aJlreOpandeckux JUHUN — «AJIreOpandecKkue BbIpaXeHHsD)
U «YpaBHEHHUS M HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIONINXCS
MaTEMaTHUYECKOIo ammapaTra, HEOOXOAMMOIO [Jisi pelIeHHs 3ajJad MaTeMaTHKH,
CMEXXHBIX MTPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero o0pa3oBaHus y4eOHBIM MaTepuas rpyHIUpPYETCsl BOKPYT pallMOHAJIbHBIX
BbIpaXEHU. AnreOpa JEeMOHCTpUPYET 3HAYCHHE MAaTeMaTUKH Kak s3bIKa s
IOCTPOEHHUS MATEMAaTUYECKUX MOJIEIIEH, OTIMCAaHUs IPOLIECCOB U SBJICHUHN PEAILHOTO
mupa. B 3amaunm oOydenust anreOpe BXOIAT TaKXKe JajbHEHIEE pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOAMMOI0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca
uHQOpPMATUKHA, ¥  OBJIAJEHHUE  HABBIKAMH  JCAYKTUBHBIX  PACCYKICHUM.
[IpeoOpazoBaHre CUMBOJIBHBIX (POPM CHOCOOCTBYET pPa3BUTUIO BOOOPAKECHMUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue (pyHKIMOHATBHO-TpadUUECKON JIMHUM HAIEJICHO Ha TMOJIYyYEHUE
00y4arolMMUCS 3HaHUN 0 PYHKLHUAX KaK BaXKHEHIIeH MaTeMaTU4eCKOW MOJEIHN JIs
ONMMCAHMS M MCCIEIOBAaHUSA PAa3HOOOPA3HBIX MPOLECCOB W SIBJICHUW B MPUPOJE U
obmiectse. M3ydyeHne maTepuana ciocoOCTBYET pa3BUTHIO Y O0yUaOUIUXCsS YMEHUS
UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTHKUA —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJI3J B (HOpMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTHH LIMBUIN3ALNN U KYJIbTYPHI.

CornacHo ydeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaercss y4deOHBIM Kypc
«Anrebpa», KOTOpBIM BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3felibl COJEP)KaHUS:
«Unucna W BBIUKCICHUS», «ANreOpanvyeckue BBIPAKEHUS», «YPABHEHUS W
HEPaBEHCTBA», «DyHKIIMMY.

Ha usyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce —
102 ygaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Henenio), B 9 kiacce —
102 gaca (3 yaca B HEZIEJIIO).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yucaa v BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JCCATHUYHBIC, MEPEXO0Jl OT OJHON (OPMBI 3aIUCU
npobeit k apyroil. IloHsTHE palMOHAJIBHOTO 4YHCIa, 3allCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  PAIMOHANBHBIX  uucel. ApudMeThdecKue JEeUCTBHS C



parMoHAIBHBIMU YHcTIaMUu. Pemienne 3amad U3 peaqbHOW MPAKTUKW HA YacTd, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeesieHne, Mnpeodopa3oBaHue
BBIPOKECHUI Ha OCHOBE OMPENENICHHUs, 3aMUCh 00IbIUX uncel. [IporeHTsI, 3anmmuch
MPOIEHTOB B BUJE APOOW W JpoOW B BUIC MPOICHTOB. TpH OCHOBHBIE 33Ja4d HA
MIPOIICHTHI, pEIIEHUE 3a]1a4 U3 PEATbHON TTPAKTHUKH.

[IpumeHeHne TPHU3HAKOB  JETUMOCTH, pa3lIOKEHWE Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

PeanpHbie  3aBHCHMOCTH, B TOM YHCIIe npsmas u
oOpaTHas MPOMOPINOHATEHOCTH.

AJiredpanyeckue BbIpaKeHH s

[lepemeHHbIC, YMCIOBOE 3HAYCHHUE BBIPAKCHHS C TIepeMeHHoM. [lomycTiumbie
3HAYCHUS TIepeMEHHBIX. [IpencTaBieHue 3aBUCUMOCTH MEXTy BEIMUYMHAMH B BUJIC
dbopmybl. Berancnenus no dhopmysnam. [IpeobpazoBanrie OYKBEHHBIX BBIPAKEHUMH,
TOKICCTBEHHO pPaBHBIC BBIPAKCHHs, TpaBWiIa MpeoOpa3oBaHUs CyMM W
MIPOU3BEJICHUH, MPABHUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnowriensl 1 MHOrowieHbl. CteneHb MHOrowieHa. CIioKeHne, BBIYMTaHUE,
YMHOXXEHHUE MHOTOWIECHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHMA: KBaIpaT CyMMBI
¥ KBagpat pazHoctu. Popmyiia pa3HOCTH KBaApaTOB. Pa3iioxkeHne MHOTOYWIEHOB Ha
MHOYKUTEIIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWiIa NPeoOpa3oBaHUS YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHME C OJHOW IEPEMEHHOM, YHCIO KOPHEU JIMHEHHOIO
YPaBHEHMS, PEILICHUE JTUHEUHBIX YpaBHEHUN. COCTAaBIEHUE YPABHEHUM 110 YCIIOBHIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JluneiiHoe ypaBHEHHUE C JBYMs MEepeMEHHbIMU U ero rpaguk. Cucrema IBYX
JMHEWHBIX YPAaBHEHUM C JByMs II€pEMEHHBIMH. PellIeHHe CHCTEM YypaBHEHUH
crioco0oM noacTaHOBKH. [IpuMepsbl perieHns TEKCTOBBIX 3a/jad ¢ IOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKUIMHA

Koopaunara Toukn Ha npsMoi. UnciioBble MPOMEKYTKU. PaccTostHue Mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopaunar, ocu Ox u Oy. Abcmucca u opauHaTa
TOYKM HAa KOOPJAMHATHOM 1iockocTH. [Ipumepsl rpadmkoB, 3aJaHHBIX (GOpMYyIamMHu.
Urenue rpadukoB peasibHbIX 3aBUcuMocTel. [lonsatre Gynkmuu. ['paduk dyHKINN.



CpoiictBa Qyukimii. Jlunerinas ¢ynkuus, e€ rpaduk. I'paduk ¢pyHkiuum y = [X|.
['paduyeckoe penieHre TUHEMHBIX YPAaBHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUH.
8 KUIACC

Yucaa v BBIYMCICHUA

KBagparHbeiii kopeHb u3 uyuciaa. [loHsTHE 00 HppalMOHAIILHOM YHCIIE.
JecsTnuHble NMPUOMMKEHUSI UppallMOHAIBbHBIX uncesl. CBOMCTBa apu(PMETUUECKUX
KBaJpaTHBIX KOPHEW M UX MPUMEHEHHE K MPEe0oOPa30BAHUIO YHCIOBBIX BHIPAKEHUN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM TTOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AsiredOpanyecKue BbIPpaKeHUs

KBagpaTHblil TpEXusieH, pa3ioKeHUe KBaAPATHOTO TPEXUIECHA HA MHOKUTEIIH.

Anre6pandeckast apoOb. OCHOBHOE CBOMCTBO anreOpanyecko ApoOwu.
CrnosxeHue, BHIYMTaHUE, YMHOKEHUE, JIETICHUE alNre0pandeckux Jpooei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNS 1 HEPAaBEHCTBA

KBanpaTHoe ypaBHeHue, hopmylia KOpHEH KBaJipaTHOTO ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHMH, CBOIAIIMXCSA K JIMHEMHBIM W KBaJApPATHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpOpETaIUsl YpaBHEHUNU C JABYMSI NIEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpaBHEHWI C JBYMS IepeMEHHbIMU. I[Ipumepsl pelIeHHs CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DyHKUIMHA

[Tonsitue pynkuun. O6G1aCTh ONPEAECTICHNUS] 1 MHOXKECTBO 3HAUCHUN (DYHKITUH.
CrnocoObl 3aanus (PyHKIIMIA.

I'padux Pynkmuu. UYtenue cBoilcTB PyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE TPOIECCHI.

OyHKIMY, ONMUCHIBAIOIIME TMPSAMYH0 U OOpaTHYI0 MPONOPLHUOHAIIbHbBIC
3aBHCHMOCTH, UX rpaduku. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KNIACC

YucJia 1 BLIYUCJICHUSA



PanmonanbHble 4KCia, UPPALMOHAIIBHBIE YKCIIA, KOHEYHbIE U OECKOHEYHBIE
JeCATUYHBIE TpoOu. MHOXKECTBO JAEHCTBUTENBHBIX YHCEI, ACHCTBUTEIbHBIC YUCTA
KaK OECKOHEUHBIE JIeCITUUHbIE ApoOU. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JIEVCTBUTEIIbHBIX YUCENT U KOOPJAUHATHOU MPSAMOM.

CpaBHeHHME JEHUCTBUTEIBHBIX YHCEN, apu(pMeTHYecKue ACHUCTBUSA C
JIEVCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl OOBEKTOB OKpPYXAIOIIEr0 MHUpPA, JUIMTEIBHOCTh TPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubmmkénHoe 3HAUYEHNWE BEIMYMHBI, TOYHOCTH NMpUOMmKeHus. OKpyTriIeHHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCICHUMN.

YpaBHeHus U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHU, CBOASIIMXCS K KBaJIPAaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepnl penieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUN. PerieHune TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ IByMs NEpeMEHHbIMH M ero rpaduk. PemieHue cucrteM IByX
JIMHENHBIX YPaBHEHUN C ABYMsI IIEPEMEHHBIMU. Pemenue cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. ['paduueckas
WHTEPHPETALNs] CHCTEMbBI YPABHEHU C IByMs IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne NMHEWHBIX HEPABEHCTB C OJHOW IIEpEeMEHHOU. PerieHue cucrem
JMHEWHBIX HEPAaBEHCTB C OAHOM mnepemeHHOW. KBanpaTHele HepaBeHCTBA.
I'padmueckass uHTEprpeTalvss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
NIEPEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapabosia, KOOpIMHATHI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHUH MaPaAOOJIBI.

I'padukn Gynxumit: Y = kx, y = kx + b, y=k/x, y=x3, y =Vx, y = x|, # ux
CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YMCITOBOM MOCIEIOBATEIBHOCTH. 3aJaHue€ IOCIIEI0BATEIIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro yjeHa.

Apudmernueckas U reoMerpuueckas mnporpeccuud. dopmynbl N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxeHne 4YI€HOB apU(PMETHUECKOH M TeOMETPUUYECKOW MpOorpeccuit
TOYKaMU Ha KOOPJAMHATHOM IMJIOCKOCTH. JIMHEMHBIM U SKCIIOHEHIIMAIIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl y4yeOHOro Kypca
«Anrebpa» xapakTepu3yroTcs: 1) naTpuoTu4eckoe BOCIIUTAHUE:

IIPOSIBJICHHMEM MHTEPECA K POIIOMY M HACTOSILIIEMY POCCUNCKON MaTEMaTHKH,
LHEHHOCTHbIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCHMCKMX MAaTEMaTUKOB H
POCCHIICKOM MAaTeMaTHYe€CKOW IIKOJIBI, K HCIOJIB30BAHUIO ITHUX JOCTHKEHUU B
IpYruX HayKaX W TpUKIAAHBIX cdepax; 2) TrpamIaaHCKoe W JyXOBHO-
HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEN IpakJJaHWHA U PEaTM3allKi €ro
opaB, MPEACTABICHUEM O MaTEeMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBICHUH, NpOLEAYp I'Pa’kJaHCKOro o0llecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K 00CY X AEHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX C
NPAaKTUYECKUM TNPUMEHEHUEM JOCTHKEHHUH HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE€ B pEIIEHWU MPaKTUYECKUX 3a]ay
MaTE€MaTU4YeCKOM HAIPABICHHOCTH, OCO3HAaHUMEM BAXXHOCTU MAaTEMaTHYECKOTO
oOpa3oBaHUsl Ha NPOTSKEHWU BCEH KU3HU ISl YCHEMIHOW Mpo¢ecCHOHANbHON
NESTEIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHIWBUAYAIBHON TPACKTOpUHU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) IcTeTHYecKoe
BOCIIUTAHME:

CHOCOOHOCTBIO K  OSMOIIMOHAJIBHOMY M  3CTETHYECKOMY  BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PELICHUN, pacCyXICHHU, YMEHHUIO BUICTbH
MaTE€MaTUYECKUe 3aKOHOMEPHOCTH B MCKYCCTBE; 5) WEHHOCTHM HAY4YHOIO
MO3HAHMA:



OpUEHTaUMel B JEATEIbHOCTM HA COBPEMEHHYI0 CHCTEMY Hay4dHBIX
IPEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKA, MPUPOIbI U
o0IiecTBa, MOHMMaHUEM MaTeMAaTUYECKOM HayKu Kak cdepsl dYenoBeYecKon
NESATEIbHOCTH, 3TAnoB €€ pa3BUTHs M 3HAUMMOCTH JJI Pa3BUTUS LIMBUWIM3ALINY,
OBJIAJICHUEM SI3IKOM MATEMAaTUKH U MAaTEMaTHYECKON KYJIbTYypOH Kak CpeICTBOM
NO3HAHWA MUpPA, OBJIAJICHUEM MPOCTEHIIMMU HaBBIKAMHU HCCIEAOBATENIbCKOM
NESTEIIbHOCTH;

6) (pusznyeckoe Bocnutanue, GopMupoBaHHue KyJabTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPUMEHATh MaT€MAaTUYECKUE 3HAHUS B HMHTEPECax CBOEro
3I0pPOBBS, BEACHHUA  3J0pPOBOTO  oOpa3a JKM3HM  (3I0pOBOE  IHTaHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHM M OTAbIXA, peryispHas (Qusnueckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABbIKA PEIIEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4eJoBeKa;

7) IKOJIOTHYeCKOe BOCIIUTAHME:

OpMEHTalMel Ha IPUMEHEHNE MAaTEMATHYECKUX 3HAHUM JUIsl peLIEHUs 3a/1a4 B
00JJaCTH COXPaHHOCTH OKPY>KAIOLIEH Cpelibl, IIIAHUPOBAHUS MOCTYNKOB U OLIEHKU
UX BO3MOXKHBIX NOCJIEACTBUN JIsl OKPY’KaIOLIEH cpefibl, 0CO3HAHUEM II00ATBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

8) aJanTanus K U3MEHSIOIIUMCS YCJI0BUAM CONMATIBHON H
NPUPOJHOMN Ccpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEACIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4€pe3 NMPAKTHYECKYIO JE€ATEIbHOCTh, B TOM UYHCIIE
YMEHUE YUUTHCS y APYTUX JHOJEH, TPUOOPETATh B COBMECTHOM I€ATEIbHOCTH HOBBIE
3HAaHWS, HAaBBIKU M KOMIIETEHIIMM U3 OIbITa JAPYTUX; HEOOXOAUMOCTBHIO B
(GbopMHpOBaHWM HOBBIX 3HAaHUW, B TOM 4ucjie (OPMYIMPOBATH HJEH, MOHATHUA,
rUNnoTe3bl 00 00bEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATD
ne(ULIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE PAa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOIIHMIA KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC
pelieHuss W JAeUcTBUs, (POpMYyIMpOBaTh U OLIEHMBATh PUCKH U TOCJIEACTBUS,
dhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBJISAITh U XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEeMaTHUYECKUX
O0OBEKTOB, TIOHSTHH, OTHOIICHUN MEXIy MOHATHUSAMU, (HOPMYIHPOBATH
ONpENeNeHUs]  TOHSTHM, YCTaHABIMBATh  CYIIECTBEHHBIH  IpPHU3HAK
KJIaCCU(pUKAIMU, OCHOBAHMS [Isi OOOOIIEHHS W CpPaBHEHUA, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOpMynIHpOBaTh U  MPeoOPa3OBBIBATH  CYKJICHUS:
YTBEPAUTEIIbHbIE M OTpUIATEIbHbIC, €AMHUYHBbIC, YAaCTHbIE U OOIIue,
YCIIOBHBIE;

BBISIBJISITH ~ MAaTeMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (dakTax, JAAHHBIX, HAOIMIOJNEHUAX U YTBEPKICHUSX,
npeyiaraTb KpUTEPUH JIJIsl BBISBICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;
JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

pa3buparh JOKa3aTENbCTBA MAaTEMATHUYECKUX YTBEPKACHUN (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTesIbCTBA
MaTeMaTH4eCKnX (PAKTOB, BBICTpAWBAaTh AaApPTyMEHTAIUIO, TPUBOIAUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CHOCOO pelieHus yueOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEIICHUS, BHIOMpaTh HauboJee MNOAXOIAIMUN C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOIMPOCH KAaK MCCJIEAOBATENLCKUIT WHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMPOCH, (UKCUPYIOLIME NPOTUBOPEUHE, MPOOJIEMY,
CaMOCTOATENILHO yCTaHABJIMBAaTh HCKOMOE M JIaHHOEe, (OpMUpOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH TI0O CAMOCTOSITEIBHO COCTABJICHHOMY TUIAHY HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICTOBAHNE TT0 YCTAHOBJICHUIO OCOOECHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOI;
CaMOCTOATENHEHO (OPMYITHPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIJIBUTAThH
TIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nunopmanueii:

BBIABJIAITH HEAOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,
HGO6XOI{I/IMBIX AJIA PCHICHUA 3a1a4H,



BBIOMpATh, AHAIM3HPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
MH(POPMALIMIO Pa3IMYHBIX BUAOB U (POPM IPEICTABICHMUS;

BbIOMpaTh (opMy MpeAcTaBieHUs HHPOpPMALMM U WIUIIOCTPUPOBATH
peliaeMble 3alaydl CXeMaMH, IuarpaMMaMi, HHOM TrpaQukoil u ux
KOMOHMHAIIUSIMU,

OLICHMBATh HAAE&KHOCTh WHGOPMAIMU MO0 KPHUTEPHUSIM, MPEIOKEHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKIAEHUS B COOTBETCTBUU C YCIOBUAMHU
U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOKO TOUKY 3PEHUS
B YCTHBIX M NMHCBMEHHBIX TEKCTAX, /1aBaTh MOSICHEHHUS IO XOAY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0/i€ 00CYK/IEHHSI 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaEMOIl TEMBI,
npo0JieMbl, pelaeMon 3a7jauu, BbICKa3bIBATh UJIEW, HALIEJICHHbBIE HA TIOMCK
pelIeHus, COMOCTaBIATh CBOM CYXIEHUS C CYXICHUSMU JIPYTUX
YYaCTHUKOB JUajora, oOHapyKHWBaTh pa3iM4Me M CXOACTBO IO3ULUH, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IPEACTABIATh  PE3yNbTaTbl  pPEIICHHS  3aJadd,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI, IPOEKTa, CAMOCTOSITEILHO BIOUPaTh (pOpMAT BBICTYIUICHHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ayIUTOPHH;

IIOHMMATh ¥ UCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON U MHANBUAYaJIbHOU
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATh 1LI€JIb COBMECTHOW JI€ATEIbHOCTH, MJIaHUPOBATh OPraHU3aLUIO
COBMECTHOI paloThl, pacnpenensarb BHAbBI padoOT, JOroBapUBaThCA,
o0CyX)aTh MPOIIECC U pe3ysbTaT pabOThl, 000011aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbix (opmax paboTel (0OCyx)aeHus, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh PaOOThHI
U KOOPAUHUPOBATH CBOU JACHCTBUS C JPYTMMU YICHAaMH KOMAaH]IbI,
OLIEHMBATh KAa4e€CTBO CBOEr0 BKJaJa B OOMIMHA NPOAYKT IO KPUTEPUSIM,
cOpPMYIMPOBAHHBIM YYAaCTHUKAMHM B3auMOJAEUCTBUS. PeryiasiTuBHble
YHUBepcajibHbIe yueOHbIe aeiicTBust CaMoOpraHu3amus:
CaMOCTOATENIBHO COCTaBIIATH ILJIAH, AJITOPUTM DPEIICHHs 3ahadd (WM €ro
4acTh), BBIOMPATH CIOCOO pEIICHHs ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



BJIAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS ITPOILecca U pe3yibTara
pelIeHrs MaTeMaTHIeCKON 3a1a4H;

TPEIBUICTH TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IIPH PEIICHUH 33[a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITEIBLCTB,
HaICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

 OIIEHWBATh COOTBETCTBHE PE3yJIbTaTa JACATEIHLHOCTH TIOCTABICHHON 1IETH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTH)KCHHUS WM HEJOCTHKCHUS IS,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuyenuss B 7 KJjacce OOy4arolmUHCA TOJYYUT CIEIYIONIUE
MpEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUA

BreinonHaTh, codeTass YCTHbIE M NHChbMEHHbIC NPUEMBI, apudMeTHUYECKue
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHUsI YUCIOBBIX BBIPAKEHUM, NPUMEHATH Pa3HOOOpa3HBIC
CIOoCOOBI U MPUEMBI BBIUYMCICHUSI 3HAYEHUN JPOOHBIX BBIPAKEHUM, COAEPI KAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT OJHON (OPMBI 3alIUCU YUCEN K JIPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIILHBIC YUCIIA.

OKpyIJsTh Ynca.

BBINOMHATH NPUKUIKY U OLICHKY pe3yJibTaTa BBIYMCICHUHN, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHUI. BBINMOTHATH ACHCTBHUS CO CTENEHSIMU C HATypaJbHBIMH
MOKa3aTeIsIMH.

[IpuMeHsTh NpU3HAKU ETUMOCTHU, Pa3I0KEHHE Ha MHOKUTEIN HATypalbHbIX
quces.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 3aJa4yM, CBA3aHHbBIE C OTHOUIEHUEM
BEJIMYMH, MPOMOPIHUOHAIIBHOCTBIO BEJIUYHMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PELICHHs 3aJad C YYETOM OIPAHMYEHUMN, CBA3AaHHBIX CO CBOMCTBAaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyo TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHMS Y4eOHOTO MaTepuania.

Haxoauth 3HaueHusi OyKBEHHBIX BBIPAXEHUIH MpPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.



BrInmonHsATh peoOpa3oBaHus 1EOr0 BhIPAXKEHHsI B MHOTOWIEH MTPUBEACHUEM
NOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINIONIHATE YMHOXXEHUE OJHOYJIEHA Ha MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh Pa3jI0KEHHE MHOTOWICHOB HA MHOMHTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOLIEr0 MHOXKHTEIISA, TPYNIIMPOBKHU CIaraeMbIX, IPUMEHEHHUS
(bopMyJ1 COKPALLIEHHOTO YMHOKEHUS.

[TpumeHsTh IpeoOpa30BaHUsl MHOTOWIECHOB JUIsl PEILICHUS pa3IMYHbIX 3aa4 U3
MaTeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEATBHON IMPAKTUKHU.

Hcronb30BaTh CBOMCTBAa CTENEHEW € HATypaJbHBIMU IIOKA3aTEIsIMH UL
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IpaBUIIA
IIepexo/ia OT UCXOJHOI0 YpaBHEHUS K paBHOCWIbHOMY emy. IIpoBepATrs, sBisercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOAbI IPU PELICHUH JTMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMeEpbl Map YHUCEN, SBIAIOIIMXCS PELIIEHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPJAUHATHOM MJIOCKOCTH rpavK JIMHEHHOrO0 YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MT0JIb3YSACh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cucTemsbl ABYX JIMHEWHBIX YPaBHEHUN C IBYMsS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh W pelmaTh JHHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM IO YCIIOBHIO 3aJa4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a]1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKUIMHA

N300pakaTh Ha KOOPJAUHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMChIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM,
CTpOUTH rpapuky TMHEHHBIX QyHKUUNA. CTpOoUTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOIIbIO (DYHKIIMI U3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BpPEMS, pPACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.



[Tornmate Tpadudeckuit cnocod mpeacTaBieHUS W aHaiau3a WHpopmaiuwy,
W3BJIEKATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO U3 TPaPUKOB peaabHbIX IMIPOIIECCOB U
3aBUCUMOCTEMN.

K xonmy oOyuenus B 8 Kkiacce oOyyarolmuics TMOJYYHUT CIEIYIOLIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOMXECTBE JCHCTBUTEIIBHBIX
YuCceN JIJISi CPaBHEHUS, OKPYTJICHUS U BBIYUCICHUH, N300paxaTh JEHCTBUTEIbHBIC
YHMCIIa TOYKaMH Ha KOOPAWHATHOU MPSAMOU.

[IpumensaTy moHATHE apu(METHUECKOTO KBaIpaTHOTO KOPHS, HAXOAUThH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys MpPU HEOOXOJAMMOCTU KaJIbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKCHHUM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCIIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3amuc OOJIBIIMX M MaJIbIX YHMCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpuMeHATP TIOHATHE CTENEHW C LEeIbIM  [IOKa3aTejeM, BBIIOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALIUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BrINonHATH TOXAECTBEHHBIC IPEOOPA30BaHUs pAllMOHATBHBIX BRIpAXXEHUN HA
OCHOBE IMPaBUJI ACUCTBUI HAJ MHOTOYWICHAMH U alre0pandecKuMH JApoOsIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKHUTEIH.

[TpumensTh mpeoOpa3zoBaHus BHIPAKEHUM IS PEIICHUS Pa3IMYHBIX 3a]a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YpPaBHEHUS W PAIMOHAIIBHBIC YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE MCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C IPUMEHEHUEM rpaduuecKux NmpeAcTaBiIeHUu (yCTaHABIMBATh, UMEET
JM ypaBHEHHWE WJIM CUCTEMA YPABHEHUW PEILICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexomuts OT crmoBecHOW (GOpMYyIHMPOBKM 3amadu K €€ anrebpanyeckoi
MOJIEIM C TIOMOLIBK) COCTaBJICHUS YPaBHEHUsS WM CHCTEMBI YpPABHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBINA PE3yJIbTaT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh rpaduuecKyro
WJUTIOCTPALI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKIMHA

[TornmMaTe ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSTHS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHUs), OMNPEACNATh 3HAUeHUE (YHKIMUUA IO 3HAYEHUIO
apryMeHTa, ONpeAesIATh CBOKMCTBA (PyHKITNH 10 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/x, y=x2, y =x3,y =|x|, y = VX, OIHCBHIBATH CBOICTBA YHCIOBON
dbyHkuuu o e€ rpaduky.

K xoHiy oOyuyeHuss B 9 Kkjacce o0Oy4arolmuMiCS TOJYYHUT CIEIYIOLIUE
MpEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonssaTs apudmeTndeckue ASHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETast
YCTHBIE U THUCbMEHHBIE MPUEMBI, BBITIOJHATH BBIYMCICHUS C UPPALUOHATBHBIMHU
YUCJIaMHU.

HaxoauTe 3HaUY€HUS CTENEHEN C LEJIbIMU MTOKA3aTENIMHU U KOPHEH, BBIUUCIIATD
3HAYCHUS] YUCIIOBBIX BHIPAKECHUM.

OKpyrJisiTh  AEHUCTBUTENBHBIE YHCIIA, BBINOJIHATh MPUKUIKY PE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemiats nuHeHbIC U KBaJIpaTHBIC YPABHEHUS, YPABHEHHUS, CBOISIIIIUECS K HUM,
npocTeime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare cucteMbl ABYX JIMHEWHBIX YpPaBHEHUW C JBYMS NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemate TekCcTOBBIE 3amayM  alreOpanyeckuM CIocOOOM € TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMHU.

[IpoBOAUTE MpPOCTEUIINE MCCIECIOBAHNUS YPAaBHEHUN M CHCTEM YPaBHEHHH, B
TOM YHCIIe C IPUMEHEHUEM TpapUUYeCKUX Mpe/ICTaBleHn (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW pEIICHUs, €CIU UMEET, TO CKOJbKO, U
npoyee).

Pemiate nuHEHHbIE HEpPaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, HU300paKaTh
pelIeHre HEPaBEHCTB HA YMCJIOBOUM MPSMOMW, 3alKChIBATh PELICHHE C MOMOILBIO
CHUMBOJIOB.

Pemiath cucTemMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIINE
KBaIpaTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YU CIIOBOM
MPSIMOM, 3aITMCHIBATh PEIICHUE C TIOMOIILI0 CUMBOJIOB. ICII0/Ib30BaTh HEPABEHCTBA
MIPU PEIICHUU Pa3IMYHbIX 3aa4.

DyHKUMHA



Pacno3naBaTh (QyHKIMHM W3y4EeHHBIX BHUAOB. lloKa3piBaTh CXEMaTHUYECKH
pAacIIoNIo’KEHNE Ha KOOPIUHATHOM IIIOCKOCTH TpadukoB GyHKIMA Buga: Y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =Vx, ¥ = |X|, B 3aBHCHMOCTH OT 3HaYCHHUIi
K03 dUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

CtpoutTs M H300pa)kaTh CXEMaTHYECKH TIpadUKu KBaApaTUUHBIX (DYHKUIHUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHIH MO UX rpaduKam.

Pacrnio3HaBaTh KBaJpaTUYHYIO (YHKLHIO MO (GOpMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucJioBbIe N0CI€10BATEIHLHOCTH U MPOrpeccuu

Pacrnio3HaBaTh apupMETHYECKYIO U TEOMETPHUUECKYIO POTPECCHH MIPH Pa3HbIX
crioco0ax 3aJjaHusl.

BbINONMHATE  BBIYMCIIEHUS C  HCIOJNb30BaHMEM (OpMYNT nN-TO  UJeHa
apu(pMeTHYeCKo U reoOMeTpUUYECKOI MPOrpecCcrii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakaTb WIEHBl MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPJWHATHOMN
IJIOCKOCTH.

PemaTte 3amauyu, CBA3aHHBIE C YUCIOBBIMHU IIOCJIEAOBATEILHOCTSMU, B TOM
YyHUCle 337a4d U3 PEIbHOM KU3HU (C MCIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposere)
Ne ni/m oOpa3oBaTe/ibHbIE
NporpamMmbl Konrpoabubie | IlpakTuueckue
Bcero pecypcbl
padoTbI padoThbI
Yucna u BeunciieHnd. PanonanbHble bu6mmoreka [IOK
1 yucia 25 1 https://m.edsoo.ru/7f415b90
bu6mmorexka [IOK
2 ATNTeOpaneCcKue BhIPaKEHHS 27 1 https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
3 YpaBHEHNS 1 HEPABEHCTEA 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopamuarst u rpaduxu. OyHKImH 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
5 TloTopenne u 0bobmenHe 6 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0

8 KJIACC

Ne i/

KoJunuyecTBo yacoB
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HaumeHnoBaHue pa3ae/ioB U TeM DJIeKTPOHHBIE
NPOrpamMMmbl Beero Konrtpoabnbie | IIpakTnueckmne | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIE

pecypcsl

bubmuorexa [JOK
Yucna u BeruncieHus. KBajparuele KOpHU 15 https://m.eds00.ru/7f417af8
Yucia u BeruucieHus. CTEneHs ¢ 1eIbIM bu6mmoreka [IOK
rokaszaresem ! https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BoIpaKCHUS. bubnnoreka [JOK
KBasipaTHblii TpéxuseH 5 1 https://m.edsoo.ru/7f417af8
Anrebpanyeckue BhIpaKeHHU . bubnuoreka [IOK
Anrebpandeckas 1po0b 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubnuorexa [IOK
YpaBHEHUs 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
YpaBHEHUN 13 https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edso0.ru/7f417af8

bu6mmorexa [IOK
@YHKIHH. OCHOBHBIC IORATHA 5 https://m.eds00.ru/7f417af8

bu6mmorexa [IOK
Oynkiun. Yucnossle GyHKIUN 9

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK

10 IlosTopenue u 0bobweHHe 6 2 https://m.edso0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
9 KUIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/je/ioB U TeM (undposrie)
Ne ni/mt nporpamMmb: Beero Konrpoiabnsie | IlpakTuyeckue = oGpasoBaTeiibHbIE
padoThI padoThI pecypchl
Yucna u BeuncieHus. JleicTBUTEIbHBIC bu6mmoteka [IOK
1 qucia 9 https://m.eds00.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHUS C bubmuotexa [JOK
2 OJIHOM IIEPEMEHHOMN 14 1 https://m.eds00.ru/7f419d08
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubmuotexa [JOK
3 YpaBHEHUN 14 1 https://m.eds00.ru/7f419d08
bu6nuoreka [IOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
but6mmoreka [IOK
5 DynKuum 16 1 https://m.eds00.ru/7f419d08
bu6nuoreka [IOK
6 YucnoBble IOCIEN0BATEILHOCTH 15 1 hitps://m.eds00.ru/7§419d08
. [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 but6mmoreka [IOK

3HaAHUHI

https://m.edsoo.ru/7f419d08
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC
Kon "
NpoBepsieMoro IIpoBepsiembie HPeL[MeTHLIe pe3yJbTaThl 0CBOCHHSI OCHOBHOM
pesyabTaTa 00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
1 Uucna v BBIYUCIECHUS
BbImonHsATh, coueTass  YCTHbIE M  INHCbMEHHBIE IPUEMBI,
1.1 .
apupMeTHIECKUe NEHCTBUS C pAllHOHAILHBIMHU YUCIIAMH
HaxomuTeh ~ 3Ha4yeHWsT  YMCIOBBIX  BBIPAXEHHUM,  NPUMEHATh
19 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
' BBIp)KEHUH, COJIepKAIUX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH
[lepexomute OT onxHOM GOpMBI 3amUCH  4YHCET K JAPYrou
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YHIOPSAJOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTs uncia
BbINONMHATE NPUKHUIKY U OLEHKY pe3ysbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAYEHUU YMCIIOBBIX BBIPAXKEHUN. BBINOIHATE NENCTBUSA CO
CTENEHSIMH C HAaTypaJIbHBIMU ITOKa3aTeNsIMU
[IpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN
1.7 HaTypaJIbHBIX YHUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/ladd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYUH, MIPOMOPLUOHATIEHOCTHIO BEJIMYMH,
MPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YIbTAThl PELICHHUS 3a/1a4 C Y4ETOM
1.8 OTrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanueckue BbIpaXeHUs




Hcnonp3oBath anreOpanyeckyl0 TEPMHUHOJOTHUIO U  CHUMBOIIUKY,

2.1 IPUMEHATH €& B MPOLIECCE OCBOCHHS y4eOHOTO MaTepuana
Haxonute  3HaueHus OYKBEHHBIX  BBIPQKEGHUH IpHU
2.2 3aJJaHHBIX 3HAUYEHUSX IEPEMEHHBIX
BoimonHATe mpeoOpa3oBaHUs LENOTO BBIPAKEHUS B MHOTOWIEH
2.3 MPUBEICHUEM MOJOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BbIMONHATE yMHOKEHHE OJAHOYJICHA HA MHOTOYICH M MHOTOYJIEHAa Ha
94 MHOTOYJICH, NPUMEHATh (OpMyJabl KBagpaTra CyMMBI M KBaJpara
' pasHOCTH
OcCymiecTBIATh Pa3IoKeHNE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
95 BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,
' npUMeHEHHs (HOPMYIT COKPAEHHOTO YMHOKECHUS
[TpumensTh peoOpa3zoBaHUs MHOTOWICHOB JUIS PELICHUS Pa3IHYHBIX
2.6 3aJa4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 peallbHOW MPAKTUKU
Hcnons30BaTh CBOWCTBA CTENIEHEN C HATYPAJIbHBIMU MOKA3aTEISIMHU IS
2.7 IpeoOpa3oBaHys BEIPAKEHHIA
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate nuHEHHBIE YypaBHEHHS C OJHOW IIEPEMEHHOM, IPUMEHSS
31 IIpaBUJIa MEPEXo/ia OT UCXOAHOTO YPAaBHEHHSI K PABHOCHIIBHOMY €MY.
[IpoBepsATS, SIBISETCS JIM YKCIO KOPHEM YpaBHEHUS
[IpumensTs rpaduyeckre MeTo/abl Opu  pelIeHuu
3.2 JIMHEUHBIX YPABHEHUHN U UX CUCTEM
[TonGupath mpuMepsl Hap 4MCell, SBISIOMUXCA PELIeHUEM JIMHEHHOTro
3.3 yYpaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CTpouTh B KOOPAMHATHOH TIOCKOCTH T'padUK JIMHEHHOTO YPaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH MPHUMEPHI
' peleHus ypaBHEHHS
Pemrate cucteMsl IBYX JTMHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMH, B
3.5 TOM 4HcIe rpaduuecKu




CocTaBiaTh U pemarh JUHEMHOE ypaBHEHUE WIN CUCTEMY JIMHEWHBIX
YPaBHEHUH 110 YCJIIOBHIO 3a1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUH C

3.6 .
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar
4 Koopaunats! u rpadpuku. @yHKuun
N300pakaTh Ha KOOPAMHATHOW NPSAMOW TOYKH, COOTBETCTBYIOIIUE
41 3alaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3allUCHIBATh
’ YHCIIOBbIE IPOMEKYTKH Ha alre0pandyeckoM s3blKe
OtmeuaTs B KOOpAMHATHOM IIOCKOCTH TOUKH 110 33/1aHHBIM
4.2 KOOPMHATAM
Crpouts rpaduku muHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUHN Y
4.3 -
= [x]
OnwuceBaTh C MOMOIIBIO (PYHKIWH HM3BECTHBIC 3aBHCHMOCTH MEXIY
44 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PpAacCTOSHHE, LIEHY, KOJUYECTBO,
' CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHue GyHKIMU [0 3HAYEHUIO €€ apryMeHTa
[lonumats rpaduyeckuid crnoco0 MpeACTaBIEHUS M aHAIN3a
46 uHbOpMallMK, W3BJIEKATh M HHTEPIPETUPOBaTh HH(POPMALMIO U3
' rpaMKOB peasbHbIX MPOLECCOB M 3aBUCUMOCTEH
8 KJIACC
Koxa .
NpoBepseMoro IIposepsiembie l'l})e)lMeTHbIe pe3yJIbTaThl 0CBOCHHS OCHOBHOM
pesyabTaTa o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna 1 BIYUCIICHUS

11

Hcnons3o0BaTh Ha4YaIbHBIE IMMPEACTaBJICHUA O MHOKCCTBC JEHCTBUTEIbHBIX
Yuceil IJid CpaBHCHUS, OKPYIJICHUA U BBILII/ICJ'ICHI/II\/’I, I/1306pa)KaTL
JIeliCTBUTENIbHBIEC YKCIa TOYKaMH Ha KOOpHHHaTHOﬁ HpHMOﬁ




[TpuMeHATh TOHATHE APUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHHU, HCIOJB3YSl TPU HEOOXOIMMOCTH KaIbKYIATOP,

1.2 BBITIONTHATh TIPe0Opa3oBaHUs BBIPAKCHUM, COJSPKAINX KBaJIPATHBIE
KOpPHH, UCIIOJIb3Y$Sl CBOMCTBA KOPHEMN
Hcnonb30Bath 3anucu OONBIINX U MAJIBIX YHCEN C IOMOIIBIO AECATUYHBIX
1.3 npobeii 1 cTenenei yucia 10
2 Anrebpanueckue BbIpaKEeHUs
[IpuMeHATh TMOHATHE CTENEHH C LEJIbIM IIOKa3aTeJIeM, BBIITOIHATH
21 npeoOpa3oBaHUs  BBIPAXKEHHM, COJAEp)KAlIMX CTENEHH C  IENIbIM
' MoKazaresieM
BrinonHsaTe TOX1€CTBEHHBIE TPE0Opa30BaHUs PAIIMOHAIBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE MpPaBUJI AEHCTBUI HAJl MHOTOWICHAMU U
anreOpanyecKuMH Jpo0sMu
2.3 PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIN
[TpumeHsTh TIpeoOpa3oBaHUS BBIPAKCHUH I PEHICHUS Pa3TUIHBIX
24 3a71a4 U3 MaTEeMaTUKHU, CMEKHBIX ITPEAMETOB, U3 PEAIbHON IPAKTUKU
3 VYpaBHEHUs U HEPABEHCTBA
Pemare sMHEHHBIE, KBaJApAaTHBIE YPaBHEHUS W  pPallMOHAJIbHbBIC
31 YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHU C JBYMS
) MIePEeMEHHBIMHU
[IpoBoaNTE NpOCTEHIINE WCCIECAOBAaHUS YpPAaBHEHHM U  CHUCTEM
ypaBHEHUH, B TOM YHCJIE€ C TPUMEHEHNEM rpadUueCcKUX MpeCTaBICHUN
3.2 (ycTaHaBiuBaTh, MMEET JIM YypaBHEHHE WJIM CHUCTEMa YypaBHEHUU
pellIeHus1, €ClI UMEET, TO CKOJIbKO, U ITPOYEe)
[lepexomuts OT cnoBecHOM  (HOPMYIUPOBKM  3amaud K e€
anreOpandecko MoJIeIM C TMOMOIIBIO COCTABIICHUS YpaBHEHUS WIIU
3.3 CHCTEMBl  YpPaBHEHUW, MWHTEPIPETUPOBATh B  COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y MOJYyYECHHBIN pe3yJIbTaT
[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
pemaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
3.4 JaBaTh  rpauuecKkyl0  WUIIOCTPAlMI0O  MHOXECTBA  pelleHui

HEPAaBCHCTBA, CUCTEMbI HCPABCHCTB




OyHKIMU

[lorMaTh ¥ HUCHOJB30BaTh (DYHKIIMOHATIBHBIC TOHITHS € SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHSI), OMPEACIATh 3HAYCHUE

4.1 (GyHKIMY O 3HAUECHHUIO apTyMEHTA, OTPEACIATh CBOMCTBA (PYHKIIUU 110
e€ rpaduxy
CrtpouTts rpaduku 371eMeHTapHbIX (YHKINN BUIA:
k
Y==¥V=_5 _ .3  _ o o
4.2 4 X%, y=x3 y = [X|, onuChIBaTh CBOICTBA YUCIOBOM (PyHKIMH 110
e€ rpaduxy
9 KJIACC
Kon .
NpoBepsieMoro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
pesyabTaTa 00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
1 Yucna u BBIYMCICHUS
11 CpaBHUBaTh U YHIOPSAJ0YNBATH PALIMOHAIBHBIE U HPPALMOHATIbHBIE
qucna
Beimonuate apudmernueckue AEHCTBUS C pallMOHAIBHBIMU YHCIaMH,
1.2 coueTasl yCTHbIE M NMCbMEHHBIE NPUEMBI, BBINOIHITh BBIYUCICHUS C
VpPPpalMOHAILHBIMU YU CIIAMU
13 HaxonuTe 3Ha4yeHMs cTeNneHEHl C LEIbIMU IOKA3aTels MU M KOpHEH,
' BBIYHCIIATH 3HAYECHMSI YUCIIOBBIX BBIPAKECHUM
14 OxpyryisiTh NEHCTBUTENbHBIE YKCIIA, BHIIOIHATh MPUKHUJIKY pe3yibTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUMN
2 VYpaBHEHMSI U HEPABEHCTBA
51 Pematp nMHElHbBIE U KBaJpaTHbIE YPAaBHEHMSI, YPABHEHM S, CBOAIIMECS

K HUM, [IPOCTENIINE APOOHO-PallMOHATbHbIE YPaBHEHUS




2.2

Pemate cucteMbl ABYX JTUHEHMHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJJTHO YPaBHEHHE HE SIBJISIETCS
JIMHEWHBIM

2.3

Pemate TeKCTOBBIE 3a/a4M anreOpanvyeckuM CIOCOOOM C TOMOIIBIO
COCTABJICHMS YpPAaBHEHMS WIM CHCTEMBI JBYX YPaBHEHHU C IByMs
IIEpEMEHHBIMU

2.4

[IpoBoauTh mpoCTeiline HUCCIEeNOBaHUS ypPaBHEHUH U  CHUCTEM
ypaBHEHHUH, B TOM YHCIIE C TPUMEHEHHEM IpadudecKuX NpeCcTaBIeHUN
(Hampumep, ycTaHaBIMBaTb, WMEET JU YpaBHEHHE WJIM CHUCTEeMa
YPaBHEHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemarsn JIMHEHHbBIE HCPAaBCHCTBA, KBaJApaTHBIC HCPAaBCHCTBA,
I/1306pa)KaTI> PCUICHUC HCPABCHCTB HaA YHCJI0BOM HpHMOﬁ, 3aIIMChIBaThb
PCUICHUC C TIOMOIIbIO CUMBOJIOB

2.6

Pemrate cmcTeMBl JIMHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOYAIOIIUE KBAAPATHOC HEPABCHCTBO, I/1306p8.)K8.TB PCUICHUC

CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3allMCbIBATh PCUICHUC C
IIOMOIIBXO CMMBOJIOB

2.7

Hcnons3oBaTh HEPAaBCHCTBA TPHU PCIICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

Pacrio3HaBath GyHKIMH H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHUECKH
pacnosokeHne Ha KOOPIMHATHOH MIIOCKOCTH TpaduKoB PYHKIIMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HAYEHUIi
KO3 (PHUIHMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMH

3.2

[loka3piBaTh CXEMAaTUYECKH DPACHOJOXKEHME Ha KOOPAMHATHOMN
IUIOCKOCTU TpaduKkoB GYHKUUN BuAa y = VX, y = |[X| U ONHCHIBATH
cBoMcTBa (PyHKIIUI

3.3

Crpoutb M M300paxkaTh CXEMaTHUECKH TpapuKu KBaJPAaTHUHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJAPATHUHBIX (QYHKIMH MO HX
rpadukam




Pacnio3naBath KBaapaTuuHyio (GyHKIHMIO 1O (opMmyine, HpUBOIUTH

3.4 MpUMEPBl  KBAJIPpaTUYHBIX (QYHKIMH W3 peaabHON KU3HH, (PU3HKH,
reoMeTpUU
4 Apudmerndeckast 1 reOMeTpUIECcKasi IPOrpeccuu
41 PacrioznaBate apupMeTHUECKYI0 U T€OMETPUUYECKYIO MPOrPECcCUu Mpu
' pa3HbIX criocobax 3aJaHus
BBIMONHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOpMYyNI N-TO 4JeHa
apu(METHYECKOW M T€OMETPUYECKOH MPOrpeccHii, CyMMBbI MEPBBIX N
4.2 YJICHOB
43 N300pakaTh WIEHBI MOCIEI0BATEIPHOCTH TOYKAMHU Ha KOOPINHATHOM
' IUTOCKOCTH
Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMHU IOCIEIOBATEILHOCTSIMHU, B
4.4 TOM 4HCIE 3aJa4ydl U3 peajlbHOW JKU3HH (C MCHOJIb30BAHUEM

KaJbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePIKAHUS
1 Yucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEX0] OT OJHOM (OpPMBI 3alUCH
11 npobeit k apyrou. IloHsiTHE palMOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHHUE,
' YHOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
Apudmerndeckue AHCTBHS ¢ pallMOHAIBHBIMU YMcIaMu. Pemienue 3agad u3
12 peasbHOI MPAaKTUKK HA YacTH, HA JPOOH
CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpelelieHue, IMpeodOpa3oBaHKe
13 BBIp)KEHUI1 Ha OCHOBE OIPEIEIeHNUs, 3aUCh OOJIBIINX YUCE
[TporeHTsl, 3aUCh MPOLIEHTOB B BUJIE IPOOH U APOOH B BUJIE MTPOLIEHTOB.
14 .
Tpu OCHOBHBIE 33/1a4 HA MPOLIEHTHI, PEIICHUE 33/1a4 U3 PeaJIbHONU MPAKTUKU
[IpumeHeHre MPU3HAKOB  JEIMMOCTH, pa3liOKEHHE Ha MHOXKUTETN
1.5

HaTypaJIbHBIX YNCET




PeanpHbie 3aBUCHUMOCTH, B TOM YUCIC IpsAMas n

1.6 oOpaTHast MPOIMOPIIHOHATBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
IlepemeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKEHUS C IepeMEHHOM. JlomycTuMble
2.1 3HAYEHUS IEPEMEHHBIX
IIpencraBnenue 3aBUCMMOCTH MEX/ly BEIMUUHAMHU B BUE€ (OPMYJIbI.
2.2
Beraucnenus mo ¢popmynam
IIpeoOpa3oBanue  OyKBEHHBIX  BBIPAKEHHH, TOKIECTBEHHO
2.3 paBHBIC BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTelIeM
OpHounensl 1 MHorouieHsl. CreneHb MHorowieHa. CioeHHe, BBIYMTAHHE,
2.5 YMHO>X€HUE MHOTOYJIEHOB
®opMyIibl COKPAIIEHHOTO YMHOKEHHS: KBaIpaT CyMMBI U KBaJpaT pa3HOCTH.
2.6
dopmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIN
3 YpaBHeHUS
VYpaBHeHHE, KOPEHb YpaBHEHHUS, IPaBUJIa IPeoOpa30BaHusl ypaBHEHUS,
31 PaBHOCUJIBHOCTb YPaBHEHUU
JIluHeliHOe ypaBHEHHE C OJHOH IEepPEeMEHHON, YHCIO KOpHEH JMHEHHOro
3.2 YPaBHEHUS, PELICHUE JIMHENHBIX YPABHEHUN
CocraBieHre ypaBHEHHMI MO yCIOBHIO 3adauu. PemieHue TEKCTOBBIX 3a/1ay ¢
3.3 IIOMOIIIbK0 YPAaBHEHUI
3.4 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JIMHEHHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
35 CUCTEM ypaBHEHHUI CIOCOOOM MOJCTaHOBKH. IpuMepsl pemieHns TeKCTOBBIX
) 3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpadpuku. @yHKuuu
4.1 Koopaunara Touku Ha npsiMoit
YucnoBsle IPOMEXYTKH. PaccTossHUE MEXy IByMSI TOUKaMU KOOPJAMHATHON
4.2 psAMON
[IpsimoyronpHas cucrema koopauHat, ocu OX m Oy. AOcmucca u opanHaTa
4.3 TOYKH Ha KOOPJMHATHOM IJIOCKOCTH




[Tpumepsr rpadukoB, 3aaaHHBIX hopmynamu. UteHne rpa@ukoB pearbHBIX

4.4 3aBHCHMOCTE
4.5 [Tonstue pynkmuu. I'paduk Gynkiuu. CoricTBa PyHKITUH
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk Gynkum y = [X|
I'padudeckoe pernieHne TMHEHHBIX YPABHEHUH M CUCTEM JIMHEHHBIX
4.7 ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYMCICHUS
KBanpatHbiii kopeHb U3 yncia. [loustue 06 nppalioHaJIbHOM YHCIIE.
11 JlecaTUYHBIE TPUOJIMKESHUST UPPALMOHATIBHBIX YHACEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
19 peoOpPa30BaHUIO YHCIOBBIX BBIPAKEHHUH W BBIYHCICHHUAM. J|eHCTBUTEIbHbIC
' qHCIa
1.3 CreneHs ¢ 1enbIM MOKa3zateseM 1 e€ cBoiicTBa. CTaHAapTHas 3alKCh YHCia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpatHblil TpéxuieH, pa3inoxkeHne KBaApaTHOro TpEXWIeHa Ha MHOKHUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredbpanyeckon 1poou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOXKEHUE, JCJICHHE alreOpandeckux apooei
2.4 PannonanbHble BoIpayKE€HUS M UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
KBanpatHoe ypaBHeHue, Qopmyiaa KOpHEH KBaJpaTHOINO  YpaBHEHHS.
3.1 Teopema Buera
3.2 Perienue ypaBHEHU, CBOIAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas nHTepnpeTanysi ypaBHEHUH C IBYyMs NEPEMEHHBIMU U CHUCTEM
34 JMHEWHBIX YpaBHEHHMH C JBYMs MepeMEeHHbIMU. [IpuMepsl pemieHus: cuctem

HEJIMHEHHBIX YPaBHEHUH C IBYMS NEpEMEHHBIMU




3.5

Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM

3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OHON IEPEMEHHOMN
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON
4 DOyHKIIUH
[Monstue ¢pynknun. O6IaCTh ONMpeNeICHIS 1 MHOKECTBO 3HAYCHHUM (YHKITHH.
4.1 Crioco6bl 3a1anus GyHKIMIA
4.2 I'paduk pynkuuu. YreHue cBOUCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHA, OTpakKaOMIUX pealbHble IPOLECCH
OYHKIHH, OMUCHIBAIOLINE MPSMYIO U 00paTHYIO MPOMOPIHOHATbHbBIE
4.4 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHkumu y =x? y = x?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHNH U CUCTEM ypaBHEHUI
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
PanmonansHble yncna, uppalroHaibHbIE YHCIa, KOHEYHbIE H OECKOHEUHBIE
11 JecATUYHbIE Jpoou
MHOeCTBO JIeWCTBUTEIBHBIX YHCEN, IEHCTBUTENbHbIE YHcTa Kak 0eCKOHEUHbIE
JecATUYHbIe 1poOH. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOXKECTBOM
1.2 JEHUCTBUTENBHBIX YHCET M KOOPAMHATHOU mpsiMoii. CpaBHEHHE JEHCTBUTEIHHBIX
qucen
1.3 Apudmerndeckue TeUCTBUS C ICUCTBUTEIHLHBIMH YHUCTIAMHU




W3mepenusi, npuOImKeHus, oueHKU. Pa3mepbl 00bEKTOB OKpPYXKAIOIIET0 MHUPAa,
JUTUTENILHOCTh TPOIIECCOB B OKpYykaromeMm wmupe. IlpubnmkénHoe 3HaueHHe

1.4 BEJIMYMHBI, TOYHOCTh NpHOmmKkeHus. Okpyrienue uucen. [lpukuaka u omeHka

pe3yJIbTaTOB BEIYMCIIEHUI
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 YpaBHEHHUsI C OHON MEpEMEHHON

2.2 JIuneitHoe ypaBHeHuUE. Pelienue ypaBHEeHH M, CBOAALIMXCS K JIMHEHHBIM

2.3 KBagpatHoe ypaBHeHue. Penienne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM
bukBanpatHoe ypaBHeHue. [IpuMepsl peleHns ypaBHEHUN TPETbEN U YETBEPTOU

24 CTeneHel pasioKeHHeM Ha MHOKUTEIH

2.5 Pemenne npoOHO-paliiOHANBHBIX YpaBHEHUN

2.6 Cucrembl ypaBHEHUI

2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenne cucreM nByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU
Pemienue cucreM nByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JIPyroe —

2.9 BTOPOH CTEICHU

2.10 I'paduueckas MHTEpIIPETAIIUSA CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

2.11 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON

2.14 Pelrenne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15 KBanpaTHble HepaBeHCTBa
I'paduueckas MHTEpIIpeTALMsl HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI

2.16 NEPEMEHHBIMU

3 OyHKIUU

3.1 KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaTHI
BEPILINHBI TapadoJIbl, OCb CHUMMETPUU MapaldoJIbl

3.2 I'padukn pynkmmii y=kx, y=kx+b 1 ux cpoiicra

3.3 I'paduku Gpyukimii y=Kk/x, y = x* u ux cBoiicraa




3.4

I'paduxu QyHKIMIL , U UX CBOICTBA

4 YucnoBble OCIEI0BATEIBHOCTH

Omnpenenenue U crnocoObl 3a/laHusl YUCIOBBIX MOCIEAOBaTENbHOCTEH. 3agaHue
4.1 TI0CIIe/I0BATELHOCTH PEKYPPEHTHO (hopMyitoil 1 GpopMyIoi N-To diieHa

Apudmernueckass mporpeccus. DopMmynbl N-To  uYieHa apupMeTHUECKOi
4.2 IIPOrPECCUH, CYMMBI IIEPBBIX N YIECHOB

I'eomerpuueckas mnporpeccusd. Popmynsl N-ro  4ieHa T'€OMETPUYECKON
4.3 IIPOrPECCUH, CYMMBI IIEPBBIX N YICHOB

N3o0pakeHue WieHOB apuPpMETHICCKON U TEOMETPUUECKON MPOTPEeCCUi TOUKaMH
4.4 Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIUAIBHBIN POCT
45 Cl10KHbI€ TTPOIEHTHI




COAEPKAHUE OBYUEHMUS yyedHOro0
Kypca «I'eomerpus»

7 KIIACC

HavaneHble noHsTHsA reomeTpun. Todka, npsmasi, OTpe30K, Jyd. YToJ. Buasl
yrioB. BepTukanbHble W cMmexHble yribl. buccektpuca yria. Jlomanas,
MHOTrOYyroyibHUK. [lapaninenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIC CBOMCTBA OCEBOM cUMMETpHUH. [Ipumepsr
CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKU. TpeyroyibHUK.
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIE W  PABHOCTOPOHHUM  TpeyrojdbHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBolicTBa U MPU3HAKK PABHOOEAPEHHOTO TpeyroibHUKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoOMCTBa U NMPU3HAKA MAPAIIIETBbHBIX TPsAMbIX. CyMMa YrjoB TPEYTOJbHUKA.
Breninue yribl TpeyroyibHUKA.

[IpssMOyroyibHBI  TpeyroiapHUK. CBOMCTBO MEIHWaHbl MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, TPOBEAEHHOM K TUIIOTEHY3€. [Ipr3HaKku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEYTrOabHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OoJyibllieM yriie U OOJbIICH CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccektpuca yria u  CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJa W JuaMeTp, HuX CBOMCTBAa. B3anmuHoe
PACIIOJIOKEHUE OKPYKHOCTU M IpsAMoU. KacarenbHas M ceKkyIas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHAas B Yroi. BnucaHHas W OIKCAaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.
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YetpipéxyronpHuky. IlapamnenorpamM, ero npu3Haku U CBOMCTBA. HacTHbIE
cllydad TapajuiesiorpaMMmoB (IIPSIMOYTOJIBHUK, poMO, KBaapar), UX NpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamemnusi, €€ CBOICTBA U NPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron yaBoenuss meauanbl. LleHtpansHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOIOPLUOHAIBHBIX OTPE3KAX.



CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TtpeyroapHuKoB, Kodduiment mnomodbus. [IpuzHaku mnomOOUs
TpeyroJibHUKOB. [IprMeHeHne noqo0ust mpy pelieHny NPakTUYeCKUX 3a/1a4.

CpoiicTBa miomaneil reoMmerpuueckux ¢uryp. Dopmysisl A IUIOMIAIU
TpEeyroJibHUKa, TMapajenorpamma, pomOa u Tparneuud. OTHOUIEHUE IIIOMIAeH
1o1I00HBIX (QUTyp.

Brruncnenue mmomaned TpeyroJibHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu permeHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yria MNpsIMOYTOJIbHOTO TpPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. TpPHUTOHOMETpUYECKUE (PYHKIIHH
yriioB B 30, 45 u 60°.

BrricanHbie U IEHTPATBHBIE YIUIBI, YTOJ MEXAY KacaTelIbHON U XOp0il. Y TJIbl
MEXKJy XOpJaMH M CEKYIIUMH. BNHUCaHHBIE U ONHCAHHBIE YETBIPEXYTOJIbHUKHU.
B3aumHoe pacnosioxkeHue IBYX OKpykHocTed. Kacanue okpyxkHoctelt. OOmue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.
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Cunyc, kocuHyc, TanreHc yrimoB or 0 go 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOPMYyIIbI IPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. Perrenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeoOpazoBanue nmoao6usi. [lomob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Mpou3BEAEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYILUX, TEOpEeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anmmHa  (MOAyJb)  BEKTOpA, COHAINPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlepallMd HaJx BeKkropamu. PasmoxeHue BekTOopa 10 JABYM
HEKOJIMHEAapHbIM BekTopaMm. Koopaunatel BekTOpa. CKaISIpHOE NPOU3BENCHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTU. Y PABHEHUS NMPSAMOU U OKPYKHOCTH B
KOOpAMHATAaX, NEPECEUCHUE OKPYKHOCTEM M NPAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JIJTMHA OKPYKHOCTH. ['paycHas v paguaHHas
Mepa yIJyla, BBIUHMCIEHME UIMH AYr OKpyXHocTed. Ilmomans kpyra, cexropa,
CErMEHTA.



JIBUKeHUsl TUIOCKOCTH W BHYTPEHHHUE CUMMETpUU (QUryp (31eMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.
IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOTI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOTPaMMBbl y4eOHOrO Kypca
«I'eomeTpus» xapakTepu3yroTcs: 1) naTpuoTuyecKoe BOCIMTAHHUE:

IPOSIBIICHMEM HMHTEpeca K MPOIUIOMY M  HAaCTOSIIEMY pPOCCHUICKON
MAaTE€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTH)KEHUSM  POCCHICKUX
MaTE€MaTUKOB U POCCHUKWCKOW MAaTeMaTH4YeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHKEHU B PYTUX HAyKaX U MPUKIAIHBIX cPepax; 2) rpaxkIaHCKOe U JyXOBHO-
HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEW IPpaKJaHWHA U peaU3aluu €ro
npaB, NPEICTAaBICHUEM O MAaTEMATUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3INYHBIX CTPYKTYp, SIBICHUH, MPOLELYp TPakJaHCKOTO o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYKIEHUIO ITUYECKUX MTPOOIIEM, CBSI3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM JOCTH)KEHHHW HAyKH, OCO3HAaHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEUIEHUM MPAKTHUYECKUX 3aaad
MaTE€MaTUYeCKOM HaIpaBICHHOCTH, OCO3HAHMEM BAaXHOCTH MATEMaTHYECKOIrO
o0Opa3oBaHMsl HAa MPOTSHKEHUM BCEH KU3HU JUIsl YCHEIIHON mnpodeccHuoHaIbHOM
JESTEIbBHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJMBHUIyaIbHOU TPAEKTOPUU 00pA30BAHMS U HKUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CHOCOOHOCTBIO K OSMOLMOHAJbHOMY H 3CTETUYECKOMY BOCIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUN, PacCyKIECHUN, YMEHUIO BUICTbH
MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE; S5) NEHHOCTH HAYy4YHOIO
MO3HAHUS:

OpUEHTalUMel B JIESITEIIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY HAay4HbIX
NpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YENIOBEKa, IPUPOJIBI U
oOlIecTBa, MOHMMAHMEM MAaTeMaTHYeCKOM HayKh Kak c@epbl 4YeI0oBEYEeCKO
NEATEIbHOCTH, 3TAlloOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTeMaTHKW U MaTEeMaTHYECKON KyIbTYpOil KaK CpeACTBOM



MO3HAHUS MHpa, OBJIAJICHUEM NPOCTECUIIMMU HABBIKAMHU HCCIIEI0BATEIbCKOM
JIEATEIILHOCTH;

6) puzuveckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONMOJIy YU :

FOTOBHOCTBIO NPUMEHSATh MAaTEMAaTUYECKHWE 3HAHUS B HWHTEPECAX CBOETO
3I0POBbS, BEACHUSA  370pOBOro oOpaza JKM3HM  (370pOBO€  IHTaHHE,
cOQIaHCUPOBAHHBIM PEKUM 3aHATHH W OTIbIXA, peEryyspHas Quzndeckas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHHU, MPU3HAHUEM CBOETO MpaBa
Ha OMIMOKY M TaKOTO K€ MpaBa IPyroro 4eIoBeKa; 7) IKOJ0ru4eckoe BOCIUTAHNE:

OpHUEHTAIIMEN Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsI pEIIeHUA 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH Cpebl, TUITAHUPOBAHUS MTOCTYIIKOB M OIEHKH
UX BO3MOXHBIX TTOCJICICTBUN JJISI OKPY’KAIOIIEH Cpe/ibl, 0COZHAaHUEM TJI00aIBbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) apanTanus K I3MEHSAIOUIUMCH YCJIOBUAM COLUMAIBLHON U IPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JEUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIEATEIBbHOCTh, B TOM YHCJIIE
YMEHHE YUYUTBCS y JAPYTUX JIIOACH, MpHoOpeTaTh B COBMECTHOM AEATEIbHOCTH
HOBBIC 3HAHUS, HAaBBIKM M KOMIETEHIIUU U3 OIbITA JIPYTUX; HEOOXOAUMOCTHIO B
GbopMUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHCIEe (POPMYIUpOBATh WU, TOHSATHS,
TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC paHEE€ HEU3BECTHBIX, OCO3HABATH
neuIuTel COOCTBEHHBIX 3HAHWW M KOMIICTEHTHOCTEH, IIJIAaHUPOBAaTh CBOE
pa3BUTHE; CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOMMN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS W JEUCTBUA, (OPMyIMpOBaTh M OILICHUBATH PUCKU U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 10oruyecKkue 1eMcTBUA:

*  BBIBIIITH M XapaKTE€PU30BaTh CYLIECTBEHHbIE MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, MOHATUWA, OTHOIICHUA MEXAy MOHATUAMH, (POPMYIUPOBATH
ONpENENECHUs]  TOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  INpPU3HAK
KJaccu(ukanmy, OCHOBaHUA sl OOOOIICHHWS U CpaBHEHUS, KPUTEpUU
IIPOBOJMMOTIO aHAJIN3a;



BOCIIpUHUMATh,  (QOopMynHpoBaTb M  NpeoOpa3oBbIBATH  CYXKIICHUS:

yTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacTHbIE M OOIIHE,

YCIIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS

B (bakTax, JaHHBIX, HAOIIOJIEHUAX U YTBEPKIACHUSX, MPEeAJiaraTh KpUTECPUH

JUISL BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHN;

JieNaTh BBIBOJBI C HUCIHOJB30BAHUEM 3aKOHOB JIOTHKH, ACTyKTHUBHBIX U

WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKJICHUHN (IpsIMbIE W OT

MPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIILHO HECIOXKHBIE TOKa3aTelIbCTBa

MaTeMaTUYeCKUX (PaKTos, BBICTPAUBaTh apryMeHTaIuIO,
IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE

paccyX1eHus;

BBIOMpATh Croco0 pernieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO

BApUMAHTOB peEUICHUs, BbHIOMpaTh Haubonee MNOAXOAAMMA C YYETOM

CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOATENILHO YCTAaHaBJIMBaTh MCKOMOE U JlaHHOe, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIIAIO0, MHCHHCE;

MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIaHYy HECIIOXHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIONCHMSI, HWCCJICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTb M H30BITOYHOCTh HWH(GOpMAIUH, JIaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpATh, aHANU3UPOBATH, CUCTEMATHU3UPOBATb U HMHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeacTaBieHUs HHPOPMALMK W WUIIOCTPUPOBATH
pemraemMbie 3a7aydl  CXeMaMH, JIuarpaMmamMu, WHOW TrpaduKod W UX
KOMOMHAIMSIMU;



OLIEHMBATh HAAEKHOCTh HMH(OpPMALMKU IO KPUTEPHUSM, IPEATIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMU
U TIEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy pEIICHUS
3a/1a4uv, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJICHHsI 3a7aBaTh BOMIPOCHI 1O CYMIECTBY 00CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoil 3aJa4u, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK
pelieHus1, CONOCTABIISATH CBOU CYKACHUS C CYXKACHUSIMU IPYTUX YUaCTHUKOB
Janora, OOHapyKUBaTh Pa3IMuM€ U CXOJACTBO MO3UIIMI, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MIPEICTABIIATh PE3YIbTAThI PEIICHUS 3a]]a4H, SKCIICPUMEHTA, NUCCIICI0BAHMS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPATh (hOpMAT BBHICTYIUICHHS C YUETOM 3a1a4
MIPE3EHTAINN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh W UCIOJI30BATh MPEUMYIIICCTBA KOMaHHONW ¥ WHIWBHTyTBHON
paboThI IPU PEIICHUH YYCOHBIX MAaTEMAaTHYECKUX 3a]1aY;

MPUHUMATh 11€7b COBMECTHOM MESITCIBHOCTH, TUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM pPabOThl, pachpeneniarb BUIbl pabOT, JOroOBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHHUSI HECKOJIBbKUX
JIIOJICH;

y4acTBOBaTh B TPYNHoOBBIX (opmax paboTel (0OCyxJeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YaCTh pabOTHI
U KOOPJAMHHUPOBATH CBOM JEWUCTBUS C JPYTUMU 4YJI€HAMH KOMAaH/IbI,
OIICHMBATh KAueCTBO CBOETO BKJaJa B OOIMHA MPOAYKT MO KPHUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIAThH IUJIAH, aJITOPUTM DPELICHHs 3a1adu (WIH €ro
4acTbh), BBIOUpATh CHOCOO pelIeHUs] C Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpPOBaTb M KOPPEKTHPOBAThH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaACTh cnocooamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpOoLecCa U pe3yjbTaTa
peuicHusA MaTeMaTHUUYECKOM 3aJa4n,



*  TIPEeABUAECTb TPYAHOCTHU, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PELICHUH 33/1a4H,
BHOCUTh KOPPEKTUBBI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHHUBATh COOTBETCTBUE PE3YJIbTATA JNESITEILHOCTH MOCTABICHHOW LEIH U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTYOKCHHS] WJIM HEIOCTHKCHUS UEH,
HaXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHnmy oOyueHus B 7 KJjacce OOyYarOIIMKCA TIONYYHUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh HW3y4YEeHHBIE T'€OMETpPUUYECKHE (UIypbl, OIpEenensaTh UuX
B3aMMHO€ paCIOJIOKEHUE, H300paxaTh T€OMETPUYECKUE (UTYPBI, BBITOIHSTH
YEepTEkKU 110 YCIOBHIO 3a/1auu. MI3MepATh TMHENHHBIE U YIJIOBBIE BEIUYMHBL. PemaTh
3aJlayd Ha BBIYMCIIEHUE JAJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jenarb rpyOyr0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B
peabHOM JKU3HHU, pa3MEpPOB IPHUPOJIHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh YEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[Tosnp30BaThCAd IIPU3HAKaMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUN 33]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIAEHUS C HCIIOIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaTbCAd INPU3HAKAMU PABEHCTBA IPSAMOYIOJBHBIX TPEYTrOJIBHUKOB,
CBOMCTBOM MEIHNAHBI, TPOBEAEHHON K TUIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHHUKA,
B PELICHNH I'€OMETPUYECKUX 3a]a4.

OnpenensaTh mapajiaeabHOCTh MPSMBIX C IIOMOIIBIO YTJI0B, KOTOPBIE 0Opa3yer
¢ HUMH cekymas. Onpenenars napamuiebHOCTh MPSIMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BEIYUCIICHUSI M HAXOIUTh YKCIIOBbIC U OYKBEHHbBIC 3HAUCHUS YTJIOB
B T€OMETPUYECKHUX 3a7adyax C MCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB M
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECECUCHUU JIBYX
MapaJyIeIbHBIX MPSIMBIX CEKylled. Pemare npakrudyeckue 3aaauv Ha HaXOKJICHUE
YTJIOB.

Bnagers MOHATHEM TEOMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEAEeaTh
OMCCEKTPUCY yIJia U CEPEIMHHBIA NEPHEHAUKYIISP K OTPE3KY KaK T€OMETPUIECKUE
MECTa TOYEK.



DopMynMpoBaTh OMPEAECICHUS OKPYKHOCTHM M Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHSTh 3T CBOWCTBA IIPHU
pellIeHuu 3a1ay.

Brnagete moHsATHEM ONHCAaHHOW OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilomp3oBaThesa (akTaMH O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TMIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEAVWHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnaaets moHsATHEM KacaTEIbHOW K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIICHANKYJIIPHOCTH KaCaTEeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KACaHUSI.

[Tonp30BaThCA MPOCTEUIIMMHU F€OMETPUUYECKUMU HEPABEHCTBAMH, MTOHUMATh
WX IPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MMOCTPOCHUS C MOMOIIBIO LUPKYJIISA U
JIMHEWKHU.

K koHuy oOyueHus B 8 kiacce 0OydYaroIIMHCA TOJYYHUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

PacnioznaBath OCHOBHBIE BHU/JIbl YETBIPEXYTOJIBHUKOB,  UX
AJIEMEHTHI, TI0JI30BAThCSl UX CBOMCTBAMM MPU PEIICHUH N'€OMETPUUYECKHUX 3a/1a4.

[TpyuMeHATh CBOMCTBA TOYKHM IEPECEUEHUs MEAMAH TPEYrojbHHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BiageTs noHsATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TPAIlCLUH, IPUMEHSTh UX
CBOMCTBA IIPU PELIEHUU TeoMeTpuueckux 3anad. [lomp3oBaTecs Teopemon Paneca
U TEOPEMOM O NPONOPLMOHAIBHBIX OTPE3KaX, NPUMEHATh HUX Uil pEUICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKU TOJI00MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoit Iludaropa st pemieHHsT TE€OMETPUYECKUX U
IIpaKTUYECKUX 3a1a4. CTpOUTh MATEMATHYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4ax,
CaMOCTOATENLHO JI€NIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnagets TNOHATUSMU CHHyCa, KOCHMHyca M TaHI€Hca OCTpPOro yria
IPSIMOYT'OJIBHOTO TPEYrojbHUKA. [10J1b30BaTBCA 3TUMM MOHATUSAMHU IS PELLICHHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3auyHbIMM CIOCOOAMM) IUIOIIAAb TPEYrOJIbHUKA W IUIOIIAIH
MHOTOYTOJBHBIX  GUryp (MOJB3YSACh, T/A€ HEOOXOAUMO, KAJIbKYJISATOPOM).
[IpuMeHSATh MOy4eHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

BrnageTte NMOHATUSAMH BOMCAaHHOTO M ILEHTPAJIBHOIO YTIJa, HCIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YTJaX, yriaXx MeXIy XopAaMu (CEeKyIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



Bianerb MOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbBHUKA, MPUMEHSITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a/a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTUYECKHE
MOJENH JUIS 3a7a4 PEANIbHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BBIYHCICHUS
C TpPUMEHEHHEM TOoa00HUs U TPUTOHOMETPHUH (IMOJB3YACh, A€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

K koHiy oOydeHus B 9 kJjacce oOydyaromuiicss MOJYyYHUT CIEAYIONIUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUMU OCTPBHIX YIJIOB, HAXOJUTh C HUX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl NPSIMOYIOJBHOIO TPEYrOJbHUKA («pEIICHHUE
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) AJTUHBI
U YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

[Tonb30BaTbes GopMyIaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUII HaXOXACHUS COOTHOLIEHUH MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXO0KJICHUS Pa3IudHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), NPHUMEHSATh HUX MpH
pELIEHUU T€OMETPUYECKUX 3a1a4.

Brnanets nousatusMu npeoOpa3oBaHusi 101001s, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilonb3oBaTbes CBOWCTBAMHM MOIOOMS TPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUTh YIUIbI Yy TOAOOHBIX (uryp. IlpumeHsTh
CBOMCTBa MONOOMS B MPAKTUUECKUX 3aJadyax. YMETb IPUBOAUTH MPUMEPHI
MOJ0OHBIX (GUTYP B OKPY’KAIOIIEM MUPE.

[Tonb30BaThCA TEOpEMAaMU O POU3BEAECHUU OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpaMH, MOHHUMAaTh WX TEOMETPUUYECKUUA U (U3HUECKUI
CMBICI]I, MPUMEHATh HMX B PEIICHUH TE€OMETPUYECKUX M (U3UYECKUX 3ajad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKJICHHUSI IJTMH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAUHAT HA MIIOCKOCTH, IPUMEHATH €r0 B pEICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATHSAMU TPaBUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPYKHOCTH M PaJMaHHOW MEPHI yIJla, YMETh BBIYMCIIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJyYeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (MM UEHTpPbI) CUMMETpUU GUTYpP, TPUMEHATH ABMKECHHUS
IUIOCKOCTH B MPOCTEMNIINX CITydasix.

[IpuMeHsATh MONy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUe
MOJEIIN JUIS 3a7a4 PeaabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS



C TMpPUMEHEHHEeM MOoa00us M TPUTOHOMETPUUECKUX (YHKIMHA (HOJB3YyACh, TIe
HEOO0XOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungppossie)
Ne ni/m oOpa3oBaTe/ibHbIE
NPOrpamMMbl Konrpoabubie | IlpakTuueckue
Bcero pecypcbl
padoThI padoThI
[Ipocreiimme reomerpuyeckue GUTypsl U
1 ux cBolicTBa. 3MepeHne reOMeTpUIECKHX 14 bubmorexa [HOK
— https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
2 Tpeyromeruxy 22 1 https://m.edsoo.ru/7f415e2e
[TapamtensHble IpsMBIE, CyMMa YITI0B bubnuorexa [IOK
3 TPEYrOJIbHUKA 14 1 https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U KpyT. ['eomMeTpuueckue bubnuotexa [JOK
4 MMOCTPOEHUS 14 1 https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 TloTopenne, obobmeHue 3HaRMH 4 1 https://m.edsoo.ru/7f415e2¢e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
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DJIEeKTPOHHbIE

HaumeHoBaHue pa3jiejioB H TeM Beero Kourpoabnubie | Ilpakruueckue | (uudposbie)
NPOrpamMMbl padoTbl padoThl o0pa3oBaTe/bHbIE
pecypcsl
. bu6mmoreka [IOK
1 HeThIpEx yroMs HIKH 12 1 https://m.eds00.ru/7f417e18
Teopema @aneca u  Teopema O
2 IPONOPLMOHAILHBIX OTPE3KAX, MOA00HBIE 15 1 EH@?HOTeKa LHOK
TPeyroNLHIKH ttps://m.edsoo.ru/7f417e18
[Imomane. Haxoxenue momanei
3 TPEYrOJIbHUKOB M MHOTOYTOJIbHBIX (hUTyp. 14 1 ]r?tIf6J'I/I//Ir?1Te§zErO/I§f417 18
[Tnomanu nono6HbIX puryp ps./7M.€ds00.1 €
Teopema [Tudaropa u Hauana bubnuotexa [JOK
4 TPUTOHOMETPHUHU 10 1 https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
. OTIMCAaHHBIE YETHIPEX YT OIbHUKH. 13 . Bu6moreka [OK
KacatenbHpie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6mmorekxa [IOK
6 [ToBTOpeHue, 06001IeHNEe 3HAHUT 4 1 hitps://m.eds00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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KoanuecTBo 4acoB

DJIEKTPOHHbBIE

HaumeHoBaHMe pa3ae/ioB H TeM (uu¢pposbie)
Ne n/m HporpaMmbi Beero Kontposbnbie | IlpakTHyeckue | ofpasoBaTelibHbIe
padoTsI padoTshI pecypcbl
Tpuronomerpust. Teopemsl KOCHHYCOB U Bbu6motreka [JOK
1 CUHYCOB. PelieHne TpeyroinbHUKOB 16 1 https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue nomodus. Merpudeckue bubmmoreka [JOK
2 10 1 https:
COOTHOUICHUS B OKPY’KHOCTH ps://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropsr 12 1 https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
4 JlexapToBBbI KOOPAMHATEI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPYKHOCTH U INIOIIAJb Kpyra. 8 bubmmorexa HOK
. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomaeit
bubnunorexa LIOK
6 HBIKEHHS IIIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubnunorexa LIOK
! 3HAHUU ! 2 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Koxa
NpoBepseMoro IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
pesyabTaTa 00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
6 I'eomerpus
Pacrio3naBaTh M3y4EeHHBIE TEOMETPUYCCKUE (UTYPBI, ONMPEACISATh UX
B3aMMHOE pACIIOJIOKCHHE, HW300pakaTh T'C€OMETpHUYECKUE (UTYPHI,
BBITIOJIHATh YEPTEKU TO YCIOBHUIO 3amauyd. M3MmepsATh JHHEHHBIE U
6.1 YIJI0BbIC BETUYMHBL. Perarh 3a1aun Ha BBIUKUCIEHUE ITTUH OTPE3KOB U
BEJIMYUH yTJIOB
Jlenates TpyOyIO OIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIMETOB B
6.2 peIbHON JKWU3HU, pa3MEpOB NPHPOJHBIX OOBCKTOB. Paszmuvark
' pa3Mepsl AITHX 00BEKTOB 1O OPSIKY BEITUIHHBI
6.3 CTpouTh 4epTex U K r€OMETPUUECKUM 3aa4am
[Tonp30BaTbCsl MpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOIb30BATh
6.4 MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTrOIbHUKOB MPH PELICHUH
' 3aj1a4
[IpoBOAUTH JIOTMYECKHE PACCYXKICHHS C HCIIOJIb30BaHUEM
6.5 F€OMETPUUYECKUX TEOPEM
[Tonw3oBaTbes MpU3HAKAMU paBeHCTBa MPSIMOYTOJIHHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MeEIWAHBI, MPOBEAEHHOW K THIIOTCHY3E
' MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenenary napaieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
obOpasyer ¢ HUMH cekymias. OnpenensiTe mapauieIbHOCTh MPSIMBIX C
6.7 ITOMOIIIBI0 PABEHCTBA PACCTOSHHMM OT TOYEK OJHOM MPSMOH 0 TOYEK
JIPYrou MpsMon
6.8 Pemrate 3amaun Ha KieT4aToit Oymare




6.9

HpOBOIII/ITI: BBIYUCJICHUA U HAXOOUTH YHCIIOBBIC U 6yKBCHHbI€ 3Ha4YCHUA
YIJIOB B TCOMCTPUYCCKUX 3aavdaX € UCIIOJIb30BAHUCM

CYMMBI YIJIOB TPEYIOJbHUKOB M MHOI'OYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX TMpPU TMEPECEYCHUU [IBYX NapaJICIbHBIX MPAMbBIX
CeKyllel. PemaTe npakTuyeckue 3aaui Ha HaX0XKJICHUE YIIIOB

6.10

BrangeTs moHsATHEM r€OMETPUUECKOTO MECTa TOUYEK. Y METh ONPECIISITh
OMCCEeKTpUCY yria M CEPEAMHHBIN MEePHeHAUKYISP K OTPe3Ky Kak
reOMEeTPUYECKHE MECTa TOUEK

6.11

dopMyaHpoBaTh OMpENeiIeHHUs] OKPYKHOCTH M Kpyra, XOpIsl U
IUaMeTpa OKPYXKHOCTH, IIOJIb30BaTbCd MX CBOMCTBaMH. YMeETh
MPUMEHSITh 3TU CBOWMCTBA MIPH PEIICHUU 3324

6.12

Brnagete MOHSATHEM ONMMCAHHOM OKOJIO TPEYroJIbHHKAa OKPYKHOCTH,
yMeTh HaxonuTh e€ meHtp. l[lonbp3oBaThcs QakTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA NEPECEKAIOTCS B OAHON TOYKE, U O
TOM, 4YTO CCPCAMHHLIC MNCPHCHAUKYIIAPbBI K CTOPOHAM TPCYTrOJbHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Bnagerp mnoHsATMEM KacaTeNbHOM K OKPY)KHOCTH, II0JIb30BaThCs
TEOPEMON O MEpHEeHAMKYISIPHOCTH KacaTeIbHOM U paauyca,
IIPOBEAEHHOTO K TOUKE KaCaHUs

6.14

ITons3oBaThCA HpOCTGﬁIHHMH reOMCTPUYCCKUMHU  HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

IIpoBOUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOIIBIO
LUPKYJIS U INHEUKU

8 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BH/bI I-IeTI)Ipéxyl"O.]'IBHI/IKOB, UX 3J3JIEMCHTHI,
MOJIL30BATHECS MX CBOMCTBAMH Ipu pCHICHUN T'COMETPUUCCKHUX 3a1a4d




6.2

IIpuMeHATH CBOMCTBA TOYKH IIEPECEYCHUS MEUAH TPEYrOJIbHUKA

(TIeHTpa Macc) B pelIeHUH 3a1a4

6.3

Biagers mnoHsATHEM CpegHEH JIMHUM TPEYrOJbHHMKAa W Tpaleluu,
IIPUMEHATh UX CBOMCTBA IIPU PELICHUHA F€OMETPUUYECKUX 3a/1a4.

ITonb3oBatbea Teopemont dajeca U TEOPEMOU O IPONOPLUOHAIBHBIX
OTpPE3Kax, MIPUMCHATH UX IJIA PCHICHUSA ITPAKTHYCCKUX 3a1a4

6.4

[IpuMmeHsTh OpU3HAKU noxoous TPEYroJIbHUKOB B
pELIeHNH TeOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBatbes Teopemoit [ludaropa s penieHuss TeOMETPUYECKUX U
npakTuueckux 3agad. CTpouTh MaTeMaTHYeCKyld MOJCNb B
MPaKTUYECKUX 3aJlayaX, CaMOCTOSTENIbHO JIeNlaTh YepTEK M HAXOIAUTh
COOTBETCTBYIOIIUE JJTUHBI

6.6

Biagere nonsATHMAMM CHHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOTO TPEYroJjbHUKA. 110J1630BaThCSA 3TUMH OHATUAMU IS
peLIeHUs IPAKTUYECKUX 3314

6.7

Boruucnate  (pa3iauvHbIMA - CIOCOOAMU) TUIOMIAAL TPEYrOJIbHUKA |
IUIOUIAId  MHOTOYTOJIbHBIX (QUryp (IOJIb3ysACh, I/A€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTHh MOJlyueHHbIE YMEHMSI B IPAKTHUECKUX
3aJadax

6.8

BiageTe NOHATHAMH BIIMCAHHOTIO M IEHTPAIBHOIO YIUIA, HCIIOIb30BATh
TEOPEMBbl O BIHUCAHHBIX YIJIaX, yIJIax MEXAY XopAamH (CeKyLUIUMH) U
yIjle MEXKJy KAacaTebHOM M XOPIOH IpU PEIIEHUH I'€OMETPUYECKHUX
3a1a4

6.9

Brmagete MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPHUMEHSITh
CBOMCTBA ONIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4

6.10

HpI/IMeHHTL IMMOJIYYCHHBIC 3HaHUA Ha  IPAKTHKE - CTPOUTH
MATEMAaTHYCCKUC MOACIN JIA 3aJa4d peaanofI JKU3HU U TPOBOIAUTH
COOTBCTCTBYIOIIUEC  BBIYUCICHUA C TNPUMCHCHUCM HOI[O6I/I$[ u
TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6XOI[I/IMO, KaJ'ILKy.]'I}ITOpOM)

9 KJIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (DYHKIHMU OCTPBIX YIJIOB, HAXOAUTh C UX
IIOMOILBIO PA3JIMYHBIC AIEMEHTBI IIPSMOYTOJIBHOTO TPEYTOJIbHUKA

(«petreHue NPSIMOYTOJILHBIX TPEYTOJIHHUKOBY). HaxoauTh (C MOMOIIIBIO
KaJIbKYJISITOPA) AJIMHBI U YTJIbI AJ11 HeTaOJUYHbBIX 3HAUCHUN

6.2

[Tonb3oBatTbcs dbopmynamMu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM ISl HAXOXKIAEHUS COOTHOILIECHUH
MEXKY TPUTOHOMETPUYECKUMU BEJIMUMHAMU

6.3

Hcnons3oBare TEOpEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOXICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYIOJbHHUKA («PEUIEHUE TPEYrOJIbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3aad

6.4

Bnaners nonatusMu mnpeoOpa3oBaHus MOJO0US, COOTBETCTBEHHBIX
2JIeMEHTOB MMOJ00HBIX ¢uryp. Ilonb3oBaThcsi CBOWCTBAMM MOA0OUS
MPOU3BOJILHBIX (PUTYP, YMETh BBIYHCIATH JUTMHBI U HaXOAWUTH YIIIBI Y
nono0HbIX Quryp. IlpuMeHsTH CBOIiCTBa MOJOOMS B NPAKTHUYECKUX
3aja4ax. YMeTb NpPUBOJUTH MPUMEPHl MOAOOHBIX QuUryp B
OKpY’KaroIleM MHpe

6.5

[lonmp30BaTbcss TeopeMaMHd O TPOM3BEACHUM OTPE3KOB XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHON

6.6

ITons30BaThCA BCKTOpaMHu, IIOHUMATb UX FGOMeTpI/ILIeCKI/II\/’I n
@HSHHGCKHﬁ CMELIC]I, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILI€CKI/IX 3agay. HpI/IMeHHTB CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB
I HAXOKACHUA UINH U YTJIOB

6.7

Ilonp30BaThCa METOAOM KOOpAUHAT Ha IIJIOCKOCTHU, NMPUMCHATH €TI0 B
PCHICHUU T'COMCTPUYICCKUX U ITPAKTHUYICCKUX 3a/1av




Bnagerp moOHSTUSIMM  TPAaBWJIBHOTO  MHOTOYIOJBHUKA,  JUJTMHBI
OKPYXKHOCTH, JJTUHBI IyTH OKPYKHOCTHU U PaJMaHHOI MEPHI yIiia, yMETh

6.8 N
BBIYUCIIATH IUIOMIAIh KPyra U ero 4acteil. IIpuMeHsTh MmoydeHHbIe
YMEHHS B IPAKTHYECKUX 3aa4ax
6.9 HaxoauTe ocH WM HEHTPBl CUMMETPUH (PUTYP, TPUMEHSATH IBUKCHUS
' TUIOCKOCTHU B MPOCTEHIIUX CITydasx
[IpuMeHATh  MONyYEHHbIC 3HAHHS HA TNPAKTHKE — CTPOHTH
MaTeMaTHYeCKHe MOJICTH IS 3a/lad PEalbHOW JKU3HH M TPOBOAUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHHS C TMPUMEHEHHEM MNOa00Hs U

TPUTOHOMETPUUECKUX (PYHKIHH (MOJIB3YACH, IJIe HEOOXOAUMO,

KaJIbKYJISITOPOM)




MOSICHUTEJBbHASA 3AIINCKA
yueOHOro kypca « BepoiTHOCTb U CTATHCTHKA)

B coBpemeHHOM 1M(PPOBOM MHUpPE BEPOSTHOCTh U CTAaTUCTHKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIOKEHHUH, TaK U
UX poJiu B O0Opa3oBaHMU, HEOOXOAMMOM KaXKIOMY ueloBeKy. Bospactaer umcio
npodeccuii, mpu oBIaIEHUHA KOTOPBIMU TpeOyeTcst Xopolas 6a3oBasi MOJITOTOBKA B
00JIaCTH BEPOSTHOCTH U CTATUCTHKH, TaKasi MOJOTOBKA Ba)KHA IS MIPOJIOJKEHUS
00pa30BaHMs U I YCIEITHON MPOo(ecCnoHaIBbHOM Kapbephl.

Kaxxip1il 4esnoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE UMEIOIUXCS Y
HETO JaHHBIX. A JI711 000CHOBAaHHOTO MPUHATHS PELICHHUS B YCIOBUSIX HEIOCTaTKa
WM U30bITKAa HH(POpPMAIIMKU HEOOXOAMMO B TOM YHCIIE XOPOIIO C(OPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO 103TOMy OCTpO BCTajlla HEOOXOAMMOCTh c(OpMHUpPOBATH Y
oOy4Jaronuxcst GyHKIIMOHATBLHYIO TPAMOTHOCTb, BKIIFOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTAaBJISIIOIIEH  yMEHHE  BOCHPUHHMMATh M KPUTHYECKHU
aHAIM3UPOBaTh MH(OPMAIUIO, PECTABICHHYIO B Pa3IMYHbIX (hOpMaxX, MIOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEalTbHBIX MPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MPUHIIUIIAMH cOOpa, aHaIHn3a U
NPEICTaBICHUS JaHHBIX M3 PA3IUYHBIX cep KU3HM OOIIecTBa U TOCYIapCTBa
npuobmaer olyyarolmuxcss K OOIIECTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3allMy mepedopa W MOoAcYETa 4Yucia
BapUAHTOB, B TOM YHMCJI€ B MPUKIATHBIX 3a7a4ax. 3HAKOMCTBO C OCHOBAMHU TEOPHUH
rpadoB co31aET MaTEeMaTHUYECKU PyHAAMEHT JiJisi POPMHUPOBAHUSI KOMIIETCHITUHN B
oOnacTu MHPOPMATUKU U U(PPOBBIX TexHOJOTUH. [Ipu M3ydeHUU CTATUCTUKU U
BEPOATHOCTH 00OTAlAIOTCS TPEACTABICHUS OOYyJaIoOmUXCS O COBPEMEHHOM
KapTUHE MHpa U METOJaX €ro HccieAoBaHus, (GOPMUPYETCS MOHMMAHHUE POJH
CTaTUCTUKU KaK UCTOYHHKA COLMATBHO 3HAYNMON MH(POPMAITUH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCcTBUM C JaHHBIMU LIETSIMHU B CTPYKTYPE MPOTrpaMMbl yueOHOTO Kypca
«BeposTHOCTP W CTaTHCTHKA» OCHOBHOTO OOIIEro OOpa30BaHUS BBIJCICHBI
CJIeyIONTUE CojepKaTeIbHO-MeToaudeckue nuHuu: «lIpencraBieHue MaHHBIX U
OnucaTeNbHAs CTAaTHUCTHKa», «BeposTHOCTH», «IIEMEHTHl KOMOWHATOPUKNY,
«BBenenue B Teopuro rpadoBy.

Conepxxanne muaun «lIpencrapneHne qaHHBIX U ONMKCATENbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 17151 (JOPMHUPOBAHUS HABBIKOB PaOOTHI ¢ MHGOPMAIIUEH: OT YTCHUS
¥ WHTEpHIpeTanuu WHPOPMAIINH, MTPEACTABICHHOW B TaOMUIIAX, HA AHarpaMMax |



rpadukax, 10 cOopa, MpPEICTaBICHUS U aHalu3a JIaHHBIX C MCMOJIb30BAHUEM
CTaTUCTUYECKUX XapPaKTEPUCTUK CPEAHUX U PACCEHBAHUSI.

PaGotasi ¢ nmaHHbIMH, OOydYaroUIMECs Yy4yaTCs CUUTHIBATH U HMHTEPIPETUPOBATDH
JlaHHbIC, BBIJBUTaTh, apryMEHTUPOBATh W KPUTHUKOBATH MPOCTEUIINE TUIIOTE3BI,
Pa3MBIIUIATE HaJl (paKTOpamH, BBI3HIBAIOIIMMHU U3MEHYMBOCTb, U OLIEHUBATh UX
BJIMSIHHE HA PACCMAaTPHUBAEMBbIE BEJIMYMHBI U IPOIIECCHI.

MHTYyUTHBHOE TNPENCTABIECHUE O CIyYalHOW W3MEHYMBOCTH, MCCICAOBAHUE
3aKOHOMEPHOCTEH M TEHIACHUHWA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3YYEHUS TEOPUU BEpPOATHOCTEH. boiblioe 3HaYeHWE HMMEIOT MPAKTHYECKHUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIOMNOJO0US CIIy4ailHOTO
coObitus. Ilpu wu3ydeHum ydeOHOro Kypca oOydaromuecs 3HAKOMSTCA C
MPOCTEHIITMMU METOIAMU BBIUHUCIICHHS BEPOATHOCTEH B CITy4allHbIX SKCIIEPUMEHTAX
C PaBHOBO3MO>XHBIMHM 3JIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMHU 3aKOHAMM,
MO3BOJISIONIMMU CTaBUTh W pellaTh Oojiee CIOXKHBbIC 3anadu. B y4ueOHBINH Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUSI O CIyYallHBIX BEJIMYMHAX M HX YUCIIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOy4YaroIIMXCS C
MHO»KE€CTBAMU M OCHOBHBIMH ONEpalMsIMHU HaJl MHOKECTBAMH, PACCMATPHUBAIOTCS
IpUMEpPHl IPUMEHEHUs JJIsl PEIIeHUs 3a/lay, a TaKKe€ MCIOJb30BaHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xiaccax usydaercs y4ueOHBIH Kypc «BeposSTHOCTh U CTaTUCTHKa», B
KOTOPBIN BXOAAT pazaensl: «[IpeactaBneHue JaHHbIX U ONUcaTeIbHAsl CTATUCTUKAY,
«BepoaTrHocThy», «DIeMEHTh KOMOMHATOPUKWY, «BBeneHre B Teopuro rpadoBy.

Ha usyuenue yueGHoro kypca «BeposiTHOCTh U cTaTUCTUKa» OoTBOAMUTCS 102
yaca: B 7 kiacce — 34 gaca (1 gac B Heneno), B 8 kiacce — 34 daca (1 gac B Hezelnto),
B 9 kiacce — 34 gaca (1 gac B HeeI0).

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

[TpencraBieHure JaHHBIX B BUJE TaONUL], 1uarpaMM, rpaukoB. 3anoIHEeHHUe
Ta0NMI, YTEHHE U T[OCTPOCHUE auarpamMMm (CTOJOMKOBBIX (CTOJOYATHIX) U
KpYyroBbIx). UTeHue rpaukoB peabHbIX Iponeccos. M3pneuenne nudopmanmu us3
JMarpaMM U TaOJIHIL, UCTIONb30BAHUE U MHTEPIPETALIUS TAHHbBIX.

OnucarenbHas CTaTUCTHKA: cpelHee apudMeThyeckoe, MeAuaHa, pa3max,
HauOoblllee M HaWMEHbIIee 3HAaYeHUs HaOopa YMUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4alHOM U3MEHYUBOCTH.



CrydailHbIil SKCIIEpUMEHT (OMBIT) W ClydailHOe coObITHE. BeposTHOCTH u
gacTtoTa. Posib MaoBepOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE
u B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepuinHbl. Yuciao pédbep M cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. Llenu u mukiel. Iyt B
rpadax. Ob6xonm rpada (dinepoB myTh). llpencraBienne 00 OpPUEHTHPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMouiso rpados.

8 KIIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, IOAMHOXKecTBO. Orepauuu  Haj
MHO’KECTBaMU: 00beIMHEHUE, TIepeceueHue, gonoinenne. CBoicTBa oneparuii Haj
MHOXXECTBAMHU:  IIEPEMECTUTEIIBHOE,  COYETATENbHOE,  PACIPEIEIUTEIBHOE,
BKIIOUEeHUs. Vcrnonp3oBaHWe TrpaUyecKoro MpPeACTaBICHUS MHOMXKECTB U
OIMCAHMSI PEATBHBIX IIPOLIECCOB U SIBJIICHUN, IPU PELICHUY 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. /[ucriepcus M CTaHIApTHOE OTKIIOHEHUWE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

OneMeHTapHble COOBITHUS Ciy4ailHOro ombita. CoyyaiiHble COOBITHS.
BepositHoctr  coObITui.  ONBITBI  C  PAaBHOBO3MOXHBIMH ~ 3JIEMEHTAPHBIMU
coopiTussMU. CiydaitHbiil BeIOOp. CBsI3b MEXKIY MaJOBEPOSITHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA IEPEBBEB: EAMHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXAY YMCIOM BepIIMH U yucioM pédep. [IpaBuio ymHO)eHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnomnoxueie coObiTus. Juarpamma Ditnepa. OObenuHeHue u
nepeceueHne  coObiTil. HecoBmecTtHble coObiTua. Dopmyna  cloXeHUs
BEPOSITHOCTEW. YCIOBHAs BEPOSATHOCTh. I[IpaBuno ymHOxkenus. HeszaBucumsblie
cobpiTus. IlpencraBnenue skcrepuMeHTa B Buie JepeBa. Pemenue 3amay Ha
HaXOXKJEHUE BEPOSITHOCTEW C MOMOIIbIO JEpeBa CIy4ailHOrO 3KCIEPUMEHTA,
nurarpamm Jitiepa.

9 KNIACC

[IpencraBnenne maHHBIX B BHJAE TaOdWI, JAuarpamm, Tpadukos,
WHTEpIIpeTanus JaHHbIX. YTeHHE U MOCTPOeHUE TaOull, AUarpaMm, rpadukoB 1o
pEaIbHBIM JAHHBIM.

[lepectanoBku u dakTopuas. CoueTaHusi U YUCIO couyeTaHui. TpeyroabHUK
[Tackans. Pemienue 3a1a4 ¢ MCNOIb30BaHUEM KOMOMHATOPUKH.



['eomeTrprueckass BeposITHOCTh. CiyyailHbli BBIOOp TOUKM M3 (UTYpBl HA
IIJIOCKOCTH, U3 OTPE3KA U U3 TYT'HM OKPYKHOCTH.
Hcnerranue. Yenex u Heynada. Cepust HCTIBITaHUM A0 nepBoro ycnexa. Cepus
ucnbiTanuil bepaymu. BepostHocTu coObITHIi B cepun UcnibiTanui beprysu.
CrnyudaliHas BeJIMYMHA M paclpeesIeHHEe BEposSTHOCTEW. Marematnyeckoe
oxpuJaHue W gucnepcus. Ilpumepsl MaTEMaTHYECKOTO  OXUAAHUSA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHMS BEIMYMHBI. MaremMaTHyecKoe OXUIAHUE U
JUCIIEPCHS CIIyYalHOM BEIMYMHBI «YUCIIO YCIIEXOB B CEpUU UCTIBITAaHUI bepHyum».
[lonsarue o 3akoHe OonblIMX yucen. M3MepeHne BEpOSTHOCTENU C MOMOIIBIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOLLECTBE.
IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHUSA MPOrpaMMbl Yy4eOHOro Kypca
«BeposATHOCTB U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBIICHUEM HMHTEpeca K MPOLIIOMY M HACTOSAUIEMY POCCUHCKOU
MAaTeMaTUKH, I[IEHHOCTHBIM OTHOLIEHHMEM K  JOCTHXKEHUAM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOM MaTEMAaTUYECKOM IIKOJIBI, K HCIIOJIb30BaHUIO JTHUX
JOCTHXKEHUM B PYTUX HAYKaX U MPUKIAIHBIX cPepax; 2) rpaxKIaHCKOe U JyXOBHO-
HPaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaKJaHWHA U Pean3allii ero
npaB, NPEICTAaBICHUEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS
pa3IMYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TPakJaHCKOTo oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJIECHUIO ITUUECKUX MTPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM TNPUMEHEHUEM JOCTW)KCHUM HAyKH, OCO3HaHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AakKTHUBHOE YYacTHE B pCEIICHUM NPAKTHYECKUX 3a1ad
MaTeMaTUYECKOW HAlNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTUYECKOTO
o0pa3oBaHUs Ha TNPOTSHKEHUU BCEM >KM3HM JIJIA YCIEIIHOW MpodhecCUOHAIBHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM UHJMBHUIyaIbHOU TPAEKTOPUU 00pA30BAHMS U HKUZHEHHBIX TUIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYEeCKOe BOCTIUTAHME:



CHOCOOHOCTBIO K OMOLMOHAJbHOMY H 3CTETUYECKOMY BOCIPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PELICHUH, pacCyKICHHM, YMEHHUIO BUIEThH
MaTE€MaTU4YeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE; S) NEHHOCTH HAy4YHOIO
MO3HAHMA:

OpHEHTALMEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX
IpECTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MAaTEMaTHYEeCKOW HayKu Kak c¢epbl UYeIOBEYECKOM
JEATEIbHOCTH, JTAIllOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTHs LIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKUM U MAaTEMaTUYECKON KyJIbTYpPOil KaK CPEACTBOM
IIO3HAHMSA MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HaBbIKAMH HCCIIEIOBATEIbCKOU
NEeSATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbS H
IMOLMOHAIBLHOIO 0/1ar0IO/TyYUA:

TOTOBHOCTBIO TPUMEHATh MAaT€MaTHUYECKHE 3HaHUS B HMHTEpECAX CBOETO
3I0pOBBSl, BEIEHUS  370poBOoro  oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQJIaHCUPOBAHHBIM pEXUM 3aHATUH M OTIbIXa, peryisgpHas (Quanyeckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediiekcru, MpU3HaHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOro K€ MpaBa JIPyroro 4eioBeKa; 7) IK0JI0ru4eckoe BOCIUTAHNE:

OpUEHTalueN Ha TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJI PEIICHU 3aa4 B
001acTU COXPAHHOCTH OKPYKAIOLIEH cpesibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOYKHBIX MOCIEACTBUH ISl OKPYKAIOIIEH Cpe/ibl, 0OCO3HAHUEM TII100aJIbHOrO
XapakTepa dKOJOTHYECKHUX MpoOeM U IMMyTeil UX pelIeHHUs;

8) apanTauus kK M3BMEHAIOIUMCH YCJIOBUAM COLMATBLHON M IPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSX HEONPENECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYrUX JIOAEH, MpHoOpeTaTh B COBMECTHOHN NEATEIbHOCTH
HOBBIE 3HAHUSA, HABBIKM M KOMIIETEHLUU W3 OMbITA JPYrHX; HEOOXOJUMOCTHIO B
(GbOopMUPOBAHUN HOBBIX 3HaHWM, B TOM 4Hcie (OPMYJIUpPOBAaTh WIECH, MOHSTHS,
TUNOoTE3bl 00 00BEKTAX U ABJICHUSX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTpMEp, KOPPEKTHUPOBATH
OpUHUMAaeMble pelleHuss U JeHCTBUs, (HOPMYIUpPOBATh U OLEHUBATH PUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS



Bba3oBble JJornueckue A1eiicTBUA:

BBISBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMATHUECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpEe/eNiCHUS]  TMOHSATHH, yCTaHABIMBAaTh  CYIICCTBECHHBIH  MPU3HAK
KJIacCU(pUKALMK, OCHOBAaHUSA il OOOOIICHHS M CpaBHEHHS, KPUTEPUU
POBOAMMOIO aHAJIN3A,
BOCTIIpUHUMATh,  (OPMYJIHpPOBaTh M  IPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpULIATENbHbIC, €AMHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIC;
BBISBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOCHUAX U YTBEPKACHUAX, MIPEATIaraTh KpUTEPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;
JieNnath BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
pa3OupaTh J10Ka3aTENIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (MpSIMbIe U OT
IPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE JO0Ka3aTelbCTBA
MaTeMaTU4YeCKux (PaKTos, BBICTPAUBaTh apryMeHTAaIuIO,
MPUBOJIUTH MMPUMEPBI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE
pacCyXICHUS;
BBIOMpATh Croco0 pernieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pElICHUs, BBHIOUpaTh Hauloyiee TMOAXOAAIMH ¢ Yy4ETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

HCITIOJIb30BAaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMPOCHL, (UKCUPYIOIIME NPOTUBOPEUHE, MPOoOIEMY,
CaMOCTOATENILHO YCTaHABJIMBATh HMCKOMOE M JIaHHOe, (OpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIIAI0, MHCHHE,

MPOBOJUTh TO CaMOCTOSATEIBHO COCTaBJICHHOMY IUTAaHY HECIIOXHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIONCHMS, HWCCACAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIIBUTAThH
MIPETOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGora c nundopmanueii:



BBISIBIIATH HEIOCTATOYHOCTh M HW30BITOYHOCTh HWH(GOPMAIIUH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa49H;

BBIOMpATh, aHAJIU3MPOBATh, CHUCTEMATH3MPOBATh W HMHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBEIOMpATh (GOpPMY MpEACTaBICHUS WHPOPMAMK W HILIIOCTPUPOBATH
pelaeMbie  3aJladyd  CXeMaMH, JharpaMMmMaMy, HWHOW TpaduKol W HX
KOMOMHAIMSIMU;

OIICHMBATh HAAKHOCTh HMHPOPMAIUKA IO KPUTEPHUSAM, IIPEII0KCHHBIM
yauTeseM Wik chOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh B (hOPMYIUPOBATH CY>KJICHHSI B COOTBETCTBHH C YCIOBUSMU
U 1EJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JIe 00CYXJICHHsI 3a7]aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, penraeMoi 3a7adu, BHICKa3bIBaTh MJICH, HAIlCJICHHbIE HAa MOUCK
pELIEHHUs], COIOCTABIISATh CBOU CYKJICHHS C CYKJICHUSIMU APYTUX YUaCTHUKOB
Jyanora, OOHapy>KMBaTh pa3liUuMe€ U CXOACTBO MO3UIIMKM, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIACHUS, CBOM BO3PAKECHHUS;

MPEACTABIIATh PE3YJIbTAThl PEUICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIIEI0BaHU,
MIPOEKTAa, CAMOCTOATEIILHO BHIOUPATh (hopMaT BBICTYIUICHUS ¢ YUETOM 3a/1a4
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTIbHON
paboThI MpU pelIeHnr YYeOHBIX MaTEeMaTHYECKHUX 3a/aY;

NPUHUMATh 11€7b COBMECTHOM NESITCIIBHOCTH, TUIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOW pPabOThI, pachpeneniarb BUIbl pabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT pad0Thl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh pabOTHI
U KOOPJAMHHUPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMH KOMAaH]IbI,
OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMIMNA MPOAYKT IO KPUTEPHSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:



+  CaMOCTOSITEJIBHO COCTaBJIAThH IJIaH, JITOPUTM DPELIEHUS 3aJaud (WU €ro
4acTh), BbIOMpaTh CIOCOO pElIeHUs C YYETOM HMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTE/JICKT:

BIAJAETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECcCa U pe3yJIbTara
pelIeHuss MaTeMaTUYeCKOH 3a1auH;

*  NOPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUN 3a1a4H,
BHOCUTb KOPPEKTUBBI B JECATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENHU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTMIKEHMSI WM HEIOCTH)KEHUS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOydeHus B 7 KkJjacce oOydYalolmMiiCs TMOMYyYHUT CIEAYIONTUE
MPEAMETHBIE PE3YIbTATHI:

Uutath uHpOpMaLUIO, TPEACTABICHHYIO B TaliuIlax, Ha jauarpaMmmax,
NpEACTaBIATh JaHHbIE B BHUAEC TaOJUIl, CTPOUTH AUArpPaMMbl (CTOJOUKOBBHIC
(cronbuatkie) ¥ KpyroBble) IO MacCUBaM 3HAYCHUH.

OnucelBaTh W UHTEPIPETUPOBATH  peajibHbIE  YHUCJIOBBIE  JIaHHBIE,
Mpe/ICTaBJICHHbIC B TA0JINIIAX, HA TUarpamMMmax, rpapukax.

Hcnonb30BaTh 1Sl ONUCAHUS TAHHBIX CTATUCTHYECKUE XaPAKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeIHaHa, HaumOoJblIee M HAUMEHbIIEe 3HA4YCHMS,
pa3max.

NmeTp mnpencraBieHHE O CIy4YahHOM HM3MEHYMBOCTM Ha IIpUMEpax IIEH,
(bU3MYECKUX BEJIUYMH, AHTPOIOMETPUUYECKUX MAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoniy oOyuenuss B 8 kuiacce oOOyYarONIMIiCS MOJYYHUT CJEAYIOLINE
MIPEIMETHBIC PE3yJIbTATHI:

W3BnekaTte U mpeoOpa3oBbIBaTh WH(OpPMAIUIO, TMPEICTAaBICHHYI0 B BHUJE
Ta0NHII, TUarpamMm, TpaduKoB, MPEICTABIATh JaHHBIC B BHJIC TAOJHI], TUArpamM,
rpaduKoB.

OnuceiBaTh JTaHHBIE C TIOMOIIBIO CTATUCTHYECKUX TOKa3aTeNiel: CpeaHuX
3HAUYCHUN U MEp paccenBaHus (pa3max, JUCTICPCHsI M CTaHIAPTHOE OTKIOHCHHE).

HaxonuTh 9aCTOTHI YMCTOBBIX 3HAYEHUN U YaCTOTHI COOBITUM, B TOM YHUCIIE 110
pe3yJibTaTaM U3MEPEHUN U HaAOI0ICHU.



HaxonuTb BEpOSITHOCTU CIIy4allHBIX COOBITHI B ONBITAX, 3Has BEPOSATHOCTHU
AJIIEMEHTApHBIX COOBITHI, B TOM 4YHCIIE€ B OMNbITaX C PaBHOBO3MO>KHBIMH
AJIIEMEHTapHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaduueckue MOJEIH: JEPEBO CIYYaHOTO SKCIIEPUMEHTA,
JarpaMMbl Diisiepa, YucaoBas npsimasi.

OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, TOJIMHOKECTBO, BHIMOJIHATE ONIEPaIH
HaJ MHOXECTBaMH: OOBEAMHEHHE, TepeceyeHue, OMOJHEHHE, MePEUnCIsITh
AJIIEMEHTHI MHOKECTB, MPUMEHSITH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npeacTaBieHine MHOKECTB U CBS3eH MKy HUMH
JUTSL OIICaHUsl MIPOLIECCOB U SIBJICHUM, B TOM YHCJIE MIPU PEIICHUH 3a]1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB U KypCOB.

K xoHiy oOydenuss B 9 kuacce oOydarouIuiicss MOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

N3Bnekats u mpeoOpa3oBbIBATh MH()OPMALINIO, IPEICTABICHHYIO B PA3JIMUHBIX
MCTOYHUKAX B BUE TaONUI, AMarpamm, rpadukoB, MPECTaBIATh JaHHBIC B BUJC
Ta0JIHILL, TUarpaMm, rpauKoB.

PemaTes 3agauu OpraHu3oBaHHBIM IEpeOOPOM BapUAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONMMCATENBHBIE XAPAKTEPUCTUKHU [JII MACCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YKCJIE CPEIHUE 3HAYEHHUS U MEPBI PACCEUBAHUSI.

HaxonuTh 4acToThl 3HAYEHUI M YaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YACh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUHN 1 HAOII0ICHU.

Haxonutb BEpOSITHOCTU CIy4YalHBIX COOBITHI B M3yYEHHBIX OMBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOXHBIMHM 3JI€MEHTAapHBIMU COOBITHSIMHU, B CEpPUAX
VCTIBITAHUU 10 TIEPBOTrO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMeTs mnpeAcTaBiIC€HHE O CIy4aliHOM BEJIMYMHE W O pPACHpEAcIICHUH
BEPOSATHOCTEM.

HNmeTs mpencraBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YKCEN B
pUPOIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (undposrre)
Ne ni/m o0pa3oBaTe/bHbIE
NMpOrpamMmbl Kourpoabubie | IIpakTnueckue
Bcero pecypcbl
padoThI padoThI
bu6mmoreka [IOK
1 llpencrapnenne NaHHBIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OrmncatenbHas CTaTHCTHKA 8 1 https://m.edsoo.ru/7f415fdc
5 bu6mmorexa [IOK
3 Ciry4aliHas H3SMEHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Beenienme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 yacToTa ciy4aiiHoro bubnmnoreka [JOK
5 COOBITUSA 4 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0o00611eHe, cUCTEMATH3AIMs 3HAHUI 5 2 hitps://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5

8 KJIACC

Ne i/

KoanuecTBo 4acoB
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HaumeHoBaHHe pa3aesioB H TeM DJIeKTPOHHbBIE
NPOrpamMMbl Beero Konrtpoabnbie | IIpakTnueckune | (uudposbie)
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
bu6mmorexka [IOK
1 1loBTopenue xypea 7 knacca 4 https://m.eds00.ru/7f417fh2
OnmcarenpHas craTucTUka. PaccenBanne bu6mmoreka [IOK
2 JTAaHHBIX 4 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 MuoxecTsa 4 https://m.eds00.ru/7f417fb2
. bu6mmorexa [IOK
4 BeposiTHOCTB ciiyqaifHOTo cOOBITHS 6 1 hitps://m.eds00.ru/7f417fb2
bu6mmoreka [JOK
5 Beenenme B Teopuio rpagos 4 https://m.eds00.ru/7f417fb2
5 bu6mmoreka [IOK
6 Crysaiitbie coObITHS 8 https://m.eds00.ru/7f417fb2
. bubmuorexa [JOK
7 O06001enue, cucTeMaTH3aIus 3HaHUH 4 2 hitps://m.edso0.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1

9 KJIACC

Ne i/

KoanuecTBo 4acoB
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HaumeHoBaHHe pa3aesioB H TeM DJIEKTPOHHBIE
NPOrpamMMbl Beero Konrtpoabnbie | IIpakTnueckmne | (uudposbie)
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypchl
bu6mmorexka [IOK
1 Ilosroperue kypca 8 kiacca 4 https://m.eds00.ru/7f41a302
bu6mmoreka [IOK
2 OneMEHTBI KOMOMHATOPHKHY 4 1 https://m.eds00.ru/7f41a302
bubmuorexa [JOK
3 T'eomeTpurieckas BepoATHOCTH 4 https://m.edso00.ru/7f41a302
bu6mmoreka [JOK
4 VcnbrraHus bepHyIumm 6 1 https://m.edso00.ru/7f41a302
5 bu6mmoreka [IOK
5 Ciyuaiitas BenunHa 6 https://m.eds00.ru/7f41a302
bu6mmoreka [JOK
6 Obobuenne, KOHTPOIL 10 1 https://m.eds00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon
NpoBepsieMoro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
pelyabTara o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHuA
5 BeposiTHOCTB U cTaTUCTHKA
YuraTh uH(MOpPMAIHIO, IPECTABICHHYIO B Ta0JIUIaX, Ha JUarpaMmax,
51 MPECTABIATh JaHHbBIE B BUJIE TAOJIHI, CTPOUTH AUATPaMMBbI
(cTonOuKoBBIE (CTOMOUATHIEC) M KPYTOBBIE) [0 MacCUBaM 3HAUCHUN
OnuceiBaTh W UHTEPIPETUPOBATh pEATbHbIC YHCIOBBIE JIaHHBIE,
5.2 Mpe/iCTaBJICHHbIE B Ta0IMIIAX, HA [uarpammax, rpadukax
Hcnonp3oBath UL OTHCaHUs TaHHBIX
5.3 CTaTUCTHUYECKHE XapaKTEPUCTHKH: CpeHee apu(pMeTnieckoe,
' Me/raHa, HauboJblIee ¥ HAMMEHbIIIee 3HAYCHHS, pa3Max
HNmets npencTaBiieHue O Cy4alHOM M3MEHUYMBOCTH HA IIPUMEpPAX ILIEH,
5.4 (U3NYECKUX BETUYNH, aHTPOTIOMETPUIECKUX JTaHHBIX, HIMETh
MIPE/ICTAaBICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KUIIACC
Kon .
NpoBepsIeMOro IIpoBepsiemble HPeI{MeTHLIe pe3yJabTaThl 0CBOEHHS OCHOBHOI
pesyJibTaTa 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTh W mpeoOpa3oBbIBaTH MH(OPMAIUIO, MPEJICTABICHHYIO B
51 BUJe TaONMIl, AMarpamm, Tpa@uKoB, NMPEACTABIATH JTaHHBIE B BHUJIE
' TabNIuI, UarpaMM, rpagukoB
OnwuceBaTh JaHHBIE C TOMOINBIO CTAaTHCTHYECKUX ITOKa3aTelNei:
5.9 CpPeIHHMX 3HAaYCHWH W Mep paccewBaHHs (pa3Max, TUCIIEPCHS |

CTaHJapPTHOE OTKJIOHCHHE)




5.3 HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHUM M YaCTOTHI COOBITHI, B TOM
qucie [0 pe3ysbTaTaM U3MEPeHUH U HaOJItoJeHUI
HaxonuTe BEpOSATHOCTH CIy4alHBIX COOBITUM B OIBITAX, 3Has
5.4 BEPOSITHOCTH 3JEMEHTApHBIX COOBITMH, B TOM 4YMCJIE€ B OIBITAX C
' PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
Hcnonb3oBarte  rpaguueckue  MOJENU:  JEpeBO  ClydailHOro
3.5 HKCIEPUMEHTA, TuarpaMMbl Diiiepa, ykciaoBas npsMas
OnepupoBaTh MOHATUSMH: MHOXECTBO, IMOJMHOXECTBO; BBITOIHSATD
omepandyd  HajJ ~ MHOXECTBAMH:  OOBEIUHEHHE, IEepeceucHHe,
5.6 JIOTIOJTHEHHE; TIEPEUUCIATH JIEMEHTHI MHOXKECTB, IPUMEHSTH CBOMCTBA
MHOYECTB
Hcnonb3oBare rpaduyeckoe MpeaCTaBICHUE MHOXECTB M CBs3ei
5.7 MEXy HUMH JUUIsl ONUCAHUS MIPOLIECCOB U SIBIEHUH, B TOM 4HUCIIe TPU
' peLIeHUH 33724 U3 APYTUX YIeOHBIX MPEIMETOB U KYPCOB
9 KJIACC
Kox
NpoBepsIeMOoro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
pe3yJibTaTa 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHusA
5 BeposiTHOCTB M cTaTHCTHKA
W3BnekaTh M mpeoOpa3oBbIBATH MH(POPMALMIO, MPEICTABICHHYIO B
5.1 pa3UYHBIX HCTOYHMKAX B BHUJAE TaONML, JauarpamMM, TIpaduKoB,
MPEJCTABIATH JaHHbBIE B BUJIE TAOIUIL, JUarpamMm, rpaukoB
59 Pemrate 3amaun OpraHW30BaHHBIM TepeOOpOM BApHAHTOB, a TAKKE C
' WCTIOJIH30BaHNEM KOMOMHATOPHBIX MPABUII U METO/IOB
Hcnonp3oBaTe  omucaTelbHBIE XapaKTEPUCTHKH JUISI  MAacCHBOB
5.3 YHCIOBBIX JAaHHBIX, B TOM YHCIE CPEIHWE 3HAUYEHUS W MepbI
2
paccenBaHUs
54 HaxoauTe 4acTOThl 3HAYEHMH W YaCTOThl COOBITHSA, B TOM YHCIE

MOJIB3YACH pC3yJIbTaTaMn HpOBCI[éHHLIX H3MCpCHHfI 151 HaGHIO)IeHI/Iﬁ




5.5

Haxoauth BEepOSTHOCTH CITy4allHBIX COOBITHI B M3YYCHHBIX OIBITaX, B
TOM 4YHUCJI€ B OIIbITaX C€ PaBHOBO3MOXHBIMU J3JICMCHTAPHBIMHA
COOBITHSIMH, B CEPHUSIX UCTIBITAHUH JI0 IEPBOTO yCIEXa, B CEPUAX

ucnsiTaHui beprynnum

5.6

HMets npeacrasieHue o CiydaliHOM BEJIMYUHE U O PaCIpeeICHUN
BEPOATHOCTEMN

5.7

HMeTh mpeacTaBieHUE O 3aKOHE OOJIBIIMX YUCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4ailHOW HW3MEHYMBOCTH W O POJH 3aKOHA
OOJIBIITUX YKCEeTT B IPUPOE B OOIIECTBE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUJE TaOIul], nuarpamm, rpadukoB. 3aroiHEeHNe
TaOIMI], YTCHHE M TOCTPOCHHUE JuarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UYteHue rpaduKoOB peanbHBIX mpoueccoB. l3Bnedenue
5.1 uH(poOpMallMd W3 JUarpaMM U TaOJMI, KCIIOJIb30BAHHE M HUHTEpIIpeTalus
JTAHHBIX
OrnucatenpHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeauaHa, pa3max,
5.9 HauOoJIbIlIee U HAMMEHbIIIee 3HAYEHUSI Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
' CIy4yallHON M3MEHUYMBOCTHU
CrnyualiHplii SKCIIEpUMEHT (OMBIT) M ciyd4aiiHoe coObiTue. BeposTHOCTh U
53 yactoTa. Poib MaloBEepOSTHBIX U MPAKTHUECKU JOCTOBEPHBIX COOBITHI B
' npupoe u B oduiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucno pédep M cymMmapHas
cTeneHb BepiuH. [Ipencrasnenue o cBsizHocTH rpada. Llenu u muxiel. [Tytu B
5.4 rpagax. O6xox rpada (3itnepoB nyts). [IpencraBienue 06 OpUeHTHPOBAHHOM
rpacde. Pemenue 3aqad ¢ moMoibio rpagos
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
51 [IpencraBienre qaHHBIX B BUAE TaOIUIl, AUarpaMM, TpaduKoB
MHOXeCTBO, DJJIEMEHT MHOXECTBa, TMOAMHOXecTBO. Omepanuu Haj
5.2 MHOKECTBaMU: 00BEAMHEHHE, TIEpEeCeUCHHE, JOTIOTHEHUE
CaolicTBa onepaiui HaJl MHOKECTBAMU: MEPEMECTUTEIILHOE, COUETATEIIbHOE,
5.3

pacnpeenuTenbHOoe, BKIIOYSHHS

8 KJIACC




Hcnonn3oBanme rpaqmquI(oro MNpEACTABICHHUA MHOXCECTB [JIA OIIMCAaHHA

2.4 peanbHBIX MPOLIECCOB U ABICHMUH, IPU PENIeHNH 3a/1a4.
W3mepenue paccenBaHMs JaHHBIX. Jlucmepcust ¥ CTaHIapTHOE OTKIOHEHUE
3.5 YHCIIOBBIX HAOOPOB. [lMarpaMMa paccerBaHusI
DneMeHTapHbIe COOBITHS CIy4ailHOTO onbiTa. CiydaifHble COOBITHS.
BepositHocTH cOObITHI. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
5.6 coobitusiMu.  CrywaifHelii  BeIOOp. CBSI3b  MEXAY MAaJOBEPOSTHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKe
HepeBo. CBOICTBa 1€pEBHEB: €IMHCTBEHHOCTH ITYTH, CYILIECTBOBAHHUE BUCSYEH
5.7 BEPILMHBI, CBSI3b MEXAY YHMCIOM BepIMH U uuciaoMm pédep. IlpaBuio
' yMHOXKeHUs. Pemenue 3aa4 ¢ momouisto rpagos
[IporuBononoxkueie coObiTusA. [uarpamma Diinepa. OObeauHEeHHE WU
58 nepecedeHre coObiTui. HecoBmecTHble coObITHS. DoOpMmyna CIIOXKEHUS
' BEPOSATHOCTEH
5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHOkeHHsI. He3aBrucuMbIe COOBITHS
[IpencraBienne »5SKcnepuMeHTa B Buie JepeBa. Pemienwe 3amad  Ha
5.10 HAXO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JIepeBa CIy4alHOTO SKCIIEPUMEHTA,
' Juarpamm Oisepa
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencrasieHre TaHHBIX B BUJIE TAOJIHII, AHArpaMm, TpaduKoOB, HHTEPIIPETAIIHS
51 JTaHHBIX. YUTeHWe W TOCTpOoeHHE TaOJHIl, Juarpamm, rpa(ukoB IO pearbHBIM
' JTAHHBIM
5.2 IlepecTanoBkuU U pakTOpUaI
5.3 CoueTaHus ¥ YKCIIO COYETAHUI
5.4 Tpeyronbuauk [ackans. Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKHU




I'eomerpuueckast BeposSTHOCTb. Ciyd4aiiHbIi BBIOOpD TOYKM W3 (QUIYpH Ha
5.5 IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 UcneiTanue. Ycnex u Heygaya. Cepusi MICIIBITAHUM J10 TIEPBOrO ycrexa
Cepus ucnbiTanuii bepryimu. BeposTHOCTH COOBITHIT B CEpUM UCTIBITAHUN
5.7
bepuymim
5.8 CrnyuaiiHas BeJIMUMHA U paclpeiesieHue BEPOSTHOCTEN
Marematuueckoe oxugaHue U aucrnepcus. llpumepsl MaTeMaTH4ecKOro
3.9 OKUJaHUS KaK TEOPETUYECKOI0 CPETHEr0 3HAYCHUS BEIMYMHBI
Matrematuueckoe 0’KUJaHUE U IUCTIEPCUS CITy4aliHON BETMYMHBI «UHCIIO YCIIEXOB
5.10 B CepuM UcHbITaHUuW bepHyny
[lonarue o 3akone OonpmMX uKcel. M3MepeHue BEPOSTHOCTEH C MOMOIIBIO
5.11 4acToT. Posib 1 3HAaueHMe 3aKOHA GOJBIINX YKMCEN B IIPUPOJE U OOLIECTRE

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pPe3yJbTATaM OCBOEHUSI

NMpOBepPsieMOr0  OCHOBHOIi 00Pa30BaTeILHOI MPOrPpaMMBbI OCHOBHOT'O 001IIET0

TpedoOBaHMS

oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUAMHU: MHOXECTBO, TIOJMHOXECTBO, ONEepalun
HaJl MHOXECTBaMH; YMEHUE ONEpUPOBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JEPEBO, LUK, IPUMEHATh UX MPU PEIICHUU 3a7a4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe TMpeACTaBICHWE MHOMECTB JUIsl ONUCAHUS  PEaJbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTHX yUeOHBIX MPEAMETOB

YMmenue OIICpHUpOBaTh MOHATHAMHU: OIPECACICHUC, daKCHUOMa, TEOpEMa,
JA0Ka3aTCJIbCTBO, YMCHUC pacrio3HaBaThb HNCTUHHBIC u JIOKHBIC
BBICKA3bIBaHHUA, TIPUBOAUTH HNPUMEPBI W  KOHTPHPUMEPBI, CTPOUTH
BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHUM




YMeHHue omnepupoBaTh MOHATHSMHU: HATypajJbHOE YHUCIO, IPOCTOE U
COCTABHOE YMCIIO, JE€TUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
1[eJ0€ YUCIIO, MOAYJb YKCIa, OOBIKHOBEHHAs IpoOb U JIeCATUYHAS APOOb,
CTaHJAPTHBIA BHJI YUCJA, PALMOHAIBHOE YUCIIO, UPPALUOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIA KOpPEHb; YMEHHE BBINOJHATH JEHCTBUS C
quciiaMy, CpaBHUBATh W YIOPAAOYHMBATHL YMUCIIA, MPCACTABJIATL 4YMCJIa Ha
KOOPAMHATHOW MNPAMOW, OKPYIJIATh YWCIA; YMEHHE JelIaThb NPUKHUIKY H
OLICHKY pe3yJIbTaTa BbIYMCIIEHUM

YMeHue omnepupoBaTh TMOHSATHSAMH: CTENEHb C IEJBIM II0Ka3aTeleMm,
apu(pMeTHYECKUI KBaIpaTHBIH KOPEHb, MHOTOUJIEH, ajredpandeckas 1poob,
TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJIbHOH CTETIEHU OOJIBIIIE eIUHUIIB;
yYMEHHUE BBINOJIHATH pacy€éThl 1Mo (opmynam, npeodOpa3oBaHUs IEIBIX,
IpoOHO-pallMOHATIBHBIX BEIPAXKEHUH M BBIPAKECHUN C KOPHSIMH, Pa3IoKeHUE
MHOTOYJIEHA Ha MHOXXHUTEJIH, B TOM YHCIIE C HCIOJIB30BaHUEM (HOPMYI
Pa3HOCTH KBA/IPATOB M KBAJIpaTa CyMMBI M pa3HOCTH

YMeHue OIICpHUPOBATH NOHATUAMUA: YUCIIOBOC PABECHCTBO, YPABHCHUEC C

OJIHOM nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHUC peuiaTb JIMHEHHBIC u KBaJApaTHLIC YpaBHCHU,
I[pO6H0paI_II/IOHaJ'II>HbIe YpaBHCHUA C OHHOﬁ HepeMCHHOﬁ, CUCTEMbI IBYX
JIMHEHMHBIX ypaBHeHHﬁ, JIMHEHHBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAAPATHBIC
u ,I[pO6HOpaI_II/IOHaJ'IBHBIe HCPAaBCHCTBA C OJIHOM nepeMeHHoﬁ, B TOM 4YHCIJIC
I[IpU pCUICHUU 3a4a4 U3 APYTUX NPEAMCTOB U IIPAKTUYCCKUX 3a/la4; YMCHHUC
HCIIOJIB30BAaTh KOOPAUWHATHYIO IHPAMYIO U KOOPAWHATHYIO IINIOCKOCTH JJIsA
I/I306pa)KeHI/I}I peI_HeHI/II\/‘I ypaBHeHPIfI, HCEPABCHCTB U CUCTEM

YMeHue onepupoBaTh MHOHATHAMM: (GYHKLIHSA, Ipaduk (YHKUUH, HYIH
(GyHKLINU, NPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pAaCTaHMA,
yObIBaHMs, HauOoJbllee M HAWMEHbIEE 3HAUYEHUs (QYHKUUHU; yMEHHE
ONEpPHPOBATH TOHATHAMHU: TIpsiMasl MPONOPIHMOHAIBHOCTh, JIMHEHHAS
¢byHKIMA, KBagpatuyHas (QyHKOUSA, oOpaTHas NPONOPIHOHATBHOCTE,
napaboiia, runepoona; yMeHue CTpouTh rpaduku QyHKIUH, UCIOIb30BaTh
rpaduKku i OMPENETICHUS] CBOWCTB TMPOILIECCOB M 3aBHUCHUMOCTEH, s
pemeHus 3a3a49 U3 IPYTUX Y4eOHBIX IPEAMETOB U PEaIbHOW KU3HH; yMEHUE
BBIpaXKaTh (OPMYIIaMHU 3aBUCHMOCTH MEX/y BETHUYMHAMUA

YMeHne OIICPpHUPOBATH IMOHATHAMU: IMOCICAOBATCIbHOCTD, apI/I(i)MeTI/ILIeCKaSI
W TeoMeTpuuecKas TMPOTPECCHU; YMEHHWE HCIOJIb30BaTh CBOWCTBA
MOCJIEIOBATEILHOCTEH, (POPMYIIBI CyMMBI M OOIIEro 4WieHa MpU penieHUun
3aJa4, B TOM YHKCIIe 3a7a4 U3 JPYTUX yUeOHBIX IPEIMETOB U PEaTbHOM )KU3HU




YMeHue pemars 3ajaui pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLIEHTHI, 10JIU U
4yacTH, JBW)KEHHUE, paboTy, LIEHy TOBApOB U CTOMMOCTb IOKYIIOK M YCIYT,
HAJIOTH, 3aJaud W3 OOJacTH YHOpaBICHUS JIMYHBIMU M CEMEHHBIMU
¢buHaHCaMM); YMEHHUE COCTaBISTh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBbl TIO YCIOBHIO 3aJauyd, HCCIEIOBATh IOJIyUEHHOE pEeIIeHue |
OLICHUBATH MPABAOINOI00HOCTH MOTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBarh MOHATHAMU: (PUTYpa, TOUKa, OTPE30OK, MpsMasi, JIyd,
JIOMaHasi, Yrojd, MHOTOYIOJbHHK, TPEYrOJIbHHUK, pPaBHOOCAPEHHBIN U
PaBHOCTOPOHHHIA TPEYTOJIbHUKHU, MPSIMOYTOJIBHBIH TPEYTOJIbHUK, MEIHaHa,
OMCCEeKTpHCca U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIBHHUK, TTAPAILIICIIOTPAMM,
poMO, TPSMOYTOJILHUK, KBajpaT, Tpameuus; OKPYKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTypamMu; yMEHHUE
pemaTth 3aJa4d, B TOM YHCJIEC W3 MOBCEAHEBHOW JXU3HU, HA HAXOXKICHUE
TCOMETPUUYCCKUX BEIIMYUH C MPUMEHEHHEM HM3y4YCHHBIX CBOWCTB (uryp u
(dakToB

10

YMeHue omnepupoBaTh IMOHSATHSIMH: DPAaBEHCTBO (GUTYp, PpaBEHCTBO
TPEYrOJbHUKOB; TMapauIeIbHOCTh U TEPIECHIUKYISIPHOCTh TPSMBIX, YroJ
MEXy MPSIMBIMH, TIEPIICHANKYISIP, HAKIOHHAS, IPOCKIHsL, ogodue Gpuryp,
NOJ00HBIE TPEYTrOJbHUKH, CHMMETPHS OTHOCHUTEIBHO TOYKH M MPSIMOIi,
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPHIO U monobue ¢uryp,
MapajuIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX B OKPYKAIOLIEM MUPE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, Yroil (BelMYuHa
yria, CHHyC M KOCHHYC yTjia TPEeYTrOJbHHKA), TUIOMIAlb; YMEHUE OIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyIbI IEpUMETPA U TUIOIIAIA MHOTOYTOIbHUKOB, ITTHHBI OKPY>KHOCTH U
wiomaad Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajulefienunena; yMeHUe
MIPUMEHSATH MPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuKa, Teopemy I[lucdaropa, TpUroHOMETpUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAeH

12

YMmenue 1/1306pa>1<aTb IIJIOCKHEC (I)I/Il"ypbl u Hux KOM6I/IH8.LII/II/I,
MMPOCTPAHCTBCHHBIC (bI/IprI)I OT PYKH, C IIOMOIIOBIO I-Ie]:)Té)KHIpIX
HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIN CUMBOJIBHOMY
OITMCaHHIO

13

YMeHue onepupoBaTh MOHATUSMHU: HPSIMOYTOJIbHAs CUCTEMAa KOOPIMHAT;
KOOpAMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha
YHCII0, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHE UCIIOJIb30BAaTh BEKTOPHI
¥ KOOPJAWHATHI JJISl IPEJCTABICHUS JaHHBIX U PELleHHs 3a/1a4, B TOM YHCIe
U3 APYruX y4eOHBIX MPEIMETOB U peabHON )KU3HU




14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJOMKOBBIC U KPYrOBBIC JHATrPAMMBI,
TaOIMITBI, cpeHee apudmeTndeckoe, MeIMana, HauOoJIbIlIee U HaUMEHbIIIEEe
3HAYEHUS, pa3Max YUCIIOBOIO Habopa, YMCHHE U3BJIEKATh,
HUHTEPIPETHPOBATh M MPeoOPa3oBbIBaTh MH(DOPMALIHIO, MIPEACTABICHHYIO B
Ta0JIMIaX ¥ Ha JuarpaMmax, OTPaKalol[yl0 CBOWCTBA M XapaKTCPUCTHKH
pCeaIbHBIX TIPOIECCOB U SIBJICHUH; yMEHHE paclo3HaBaTh H3MCHYHMBBIC
BEJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue omnepupoBaTh MOHATHSAMHU: CIyY4alHBIA ONBIT  (CIy4alHBIN
AKCIIEPUMEHT), JIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN UCXO/) CIy4aliHOTO
OMbITa, CIy4yailHOe COOBITHE, BEPOSATHOCTb COOBITHS; YMEHHE HaXOIUTh
BEPOATHOCTH CIIYYalHBIX COOBITHI B OIBITaX C PABHOBO3MOXXHBIMHU
DIIEMEHTAPHBIMH ~ COOBITUSMH; yYMEHHE pelarbh 3aJadd  METOIO0M
OpPraHM30BaHHOTO Iepedopa W C HCIOJb30BAaHMEM IpPABUIIA YMHOXKCHHS,
YMEHHE OIECHUBATh BEPOSITHOCTH PEabHBIX COOBITUI U SBIICHUH, TOHUMATh
pOJIb  MPAKTUYECKH JOCTOBEPHBIX ¥  MAJIOBEPOSTHBIX COOBITUH B
OKpY’)KalOIleM MHpE U B JKM3HH; 3HAKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILINX YHCEN U €r0 POJIbI0 B MACCOBBIX
SIBIICHUSIX

16

YMenne BbIOMpaTh MOIXOASIINN M3yYeHHBIH METOJ JJISl PEUICHUS 3a]1auu,
IIPUBOAUTH INPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE U
JKU3HHM, DPACIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMUCBHIBATh OTJEJIbHBIE BBIJAIOIIMECS PE3YNbTAThl, IOJY4YEHHBIE B XOJE
pa3BUTUSA MAaTEMaTUKU KaK HAyKd, IPUBOJWUTH NPUMEPbl MAaTEMaTUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon

IIpoBepsiemMblii JJIEeMEHT COePKAHUSA

1 Yucna 1 BBIYUCIEHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

19 OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTH, OECKOHEUHbIE MEPUOANYECKHE
: apobu

13 ParmonanbsHele uncia. ApupMeTnueckue onepanuy ¢ palioHaIbHBIMU YHCIaMU

14 JleiicTBuTenpHbIe yncia. ApudmMeTndeckue onepamnnuu ¢ AeMCTBUTEIbHBIMU

YyHCclIaMu

L5 [TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
' BBIYUCIICHUI
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )




Crenens c 1enbiM nokasareneM. CTeneHb ¢ palluoHalbHBIM oka3areiaemM. CBolcTBa

2.2 CTCIICHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
ApudmeTnueckuii KOpeHb HaTypallbHOM cTerneHu. JleHcTBus ¢ apupMeTH4ecKUMHU
2.5 KOPHSIMH HAaTypaJIbHOU CTEEHH
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 L{enbie u 1poOHO-pallMOHANbHBIE YpaBHEHHs. CUCTEMbI U COBOKYITHOCTH YPaBHEHHIA
Lenbie u 1poOHO-paOHANIbHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH
3.2 HCPABCHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUS TOCIIEIOBATEILHOCTEN
4.2 Apudmernuaeckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
5 OyHKIMH
Oyukuus, cnocoosl 3aganus Gynkuuu. I'padux pynkuun. O61acTh OnpeneneHus u
MHOXECTBO 3HaueHuil QpyHkuuu. Hymn ¢pynkumun. [IpomMexyTkn 3HaAKONOCTOSIHCTBA.
5.1 [TpoMexyTKr MOHOTOHHOCTH (YHKITMH. MaKCUMyMbl U MUHUMYMBbI (DYHKITHH.
Haubonbiiee u HanMeHblee 3Ha4eHne (QYHKIUU Ha IPOMEXKYTKE
6 KoopaunaTsl Ha psSMOi U TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue Gpurypsl u Ux cBoiicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHne reoMeTpuuecKiX BeTMUrH
7.6 BekTops! Ha TIII0CKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa




8.5

I'padmsr







