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HOACHUTEJBHASA 3AIINCKA

YueOnpiii mpeamer «MaremMaTrhkay BKIOYaeT B ce0s YUeOHBIA Kypc
«Anredpa», yueOHbId Kypc «l'eomeTpus» W yudeOHBIM Kypc «BeposSTHOCTh U
CTaTUCTUKA»

Anrebpa sBisieTcd OJHUM M3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo

oOpa3oBaHus: OHa 00ECIeYMBAET U3yUEHUE IPYTUX AUCIMILIMH, KaK €CTEeCTBEHHO-
HAy4YHOTO, TaK M TyYMAaHHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO st
MPOJOKEHNS 00pa30BaHUs U B TIOBCEIHEBHOM >kn3HU. Pa3zButue y oOyuarommxcs
HAyYHBIX TMPEACTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpa)KeHUs MaTEMaTHYECKON HAyKOU SIBIICHUN U MPOIECCOB
B NpUpPOAE M OOLIECTBE, POJIM MATEMAaTUYECKOTO MOJECIMPOBAHMS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHSI, HEOOXOIUMBIX JIJIsl aJanTalid B COBPEMEHHOM ITU(POBOM
obOmectBe. M3ydyenue anrebpbl oOecneyrBaeT pa3BUTHE YMEHHS HAOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUSI U BBIBOHI,
dbopmynupoBath yTBepkIeHUs. OCBOCHHE Kypca aire0pbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloImUXCs: OHU HCIOJNB3YIOT JEAYKTUBHBIE U
MHAYKTUBHBIE pacCykKJIeHUs, 0000IIeHNEe U KOHKPETU3aLMI0, aOCTparupoBaHue u
aHasiornto.  OOydeHue  anredOpe  MpenroyiaraeT  3HAUYUTENbHBIA  O0BEM
CaMOCTOSITENIBHOM  JEATEIBHOCTH OOYyYaroIIUXCs, TMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIINIA 00y IeHNUS.

B crpyktype mnporpammel yueOHOro Kkypca «AmnreOpa» A OCHOBHOTO
o0uiero oOpa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEpPKATeIbHO-METOANYECKHE
muHun: «YHucna v BBIYUCICHUSY, «ANreOpandeckue BhIPKEHUD», « Y paBHEHUS U
HepaBeHCTBay, «DyHkmum». Kaxmas w3 3THUX colepiKaTeabHO-METOINYECKUX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
ApPyTMMH €ro JuHusAMU. B Xxozme wu3ydeHus yueOHOro Kypca oOydaromumcs
OPUXOJUTCS JIOTUYECKU PACCYXKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ ATMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpBhIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTU4YECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINUE OBJIAJICHUIO O0YYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMmaruyeckoro s3bika. CojepkaTelbHONM U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajiredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUM «UWcla W BBIUKCICHHS CIY>)KUT OCHOBOM IS
JaJIbHEHIIIEr0 M3Y4YeHHUs] MAaTEMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIMXCS



JIOTUYECKOTO MBIIUICHUS, ((OPMHUPOBAHUIO YMEHHS MOJIb30BATHCSA alTOPUTMAMH, a
TaK)Xe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YMCIIE HA YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM U UPPALUOHAIBHBIMU YHCIIaMHU, (POPMUPOBAHUEM
MPEACTABICHUM O JEHCTBUTEIBHOM 4YHUCIE. 3aBEPIICHHE OCBOCHHS YHCIOBOU
JMHUH OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIo.

Copepxanue  JOByX  anreOpamdeckux JHUHMM —  «AsnreOpanueckue
BBIP@XKECHUS» U «YPAaBHEHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
o0y4aromuxcsi MaTeMaTHYECKOr0 anmnapara, He0OXO0AUMOTO JJIsl pPEeLIeHUs 3a/1a4
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB U NPAKTUKO-OPHUEHTHPOBAaHHBIX 3anady. Ha
YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs Y4eOHBIM MaTepuall TPYNIHUPYETCs
BOKPYI PpAalMOHAJIBHBIX BbIpa)K€HUH. Aunredpa JEMOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KaK SI3bIKa JUI IOCTPOCHMSI MAaT€MAaTUYECKHX MOJEJIEH, ONMMCaHUs
MPOIIECCOB U SABJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT
TaK)Ke JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOUMOTO, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HMH(POPMATUKH, W OBJIAJICHUE HaBbIKAMU
JIEeNyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cCUMBOJBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxxanrne QyHKIMOHAIBHO-TPA(QUUECKON JIMHUH HALIEJICHO Ha MOJTYYEHUE
oOyJarouMMuUCs 3HaHUN O QYHKUMAX KaK Ba)KHEHIIEH MaTeMaTHU4eCKOW MOJIETN
IUI ONKMCAHUS U MCCIEI0BaHUs pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUN B IPUPOJIE
u oOuiectBe. M3ydeHne Mmarepuana crnocoOCTBYET Pa3BUTUIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIB30BATh PA3JIMYHbBIE BEIPA3UTEIBHBIE CPEICTBA SA3bIKA MATEMATUKH —
CJIIOBECHBIEC, CUMBOJMYECKHE, Trpaduyeckue, BHOCUT BKJIaa B (QOpMUpOBaHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNUN U KYJIbTYPBHI.

CornacHo yueOHOMYy IMlaHy B 7-9 Kiaccax u3y4aeTrcs y4eOHBIH Kypc
«Anre0Opa», KOTOPbIH BKJIOYAET CJIEAYIOUINE OCHOBHBIE pa3lieibl COJAEpP>KaHUS:
«HYucna #  BBIUUCICHUS», «ANTeOpanvyecKkue BbIPAKECHHS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIHW.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoaurca 306 yacoB: B 7 kiacce
— 102 4gaca (3 gaca B Henemo), B 8 kiacce — 102 gaca (3 yaca B Henenwo), B 9
kiacce — 102 yaca (3 yaca B HeeNt0).

['eoMeTpusi Kak OJUH M3 OCHOBHBIX pAa3JIeJOB IIKOJbHOM MaTeMaTHKH,
UMEIOIIUNA CBOEH IIeJIbI0 00ECIeYUTh M3yUYEeHHE CBOMCTB M pa3MepoB GUryp, HX
OTHOLIEHWHA M B3aMMHOE PACHOJOKEHHE, ONHUPAETCS Ha JOTHYECKYIO,
JOKAa3aTeJIbHYI0 JUHUI0. [[eHHOCTh M3y4YeHUsi TEOMETPUH Ha YPOBHE OCHOBHOTO
o01iero oopazoBaHus 3aKIOYAETCS] B TOM, YTO OOYYarOMIMICS yUYUTCS MPOBOIUTH
JIOKa3aTEJIbHbIE PACCYXKIEHUS, CTPOUTH JJOTHUECKUE YMO3AKIIFOUEHUS, TOKA3bIBATh



WCTUHHBIE YTBEPXKJICHHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccy X aeHus «OT TPOTHUBHOTIO», OTJIWYaTh CBOHCTBA OT  IPU3HAKOB,
bopMyIMpOBaTh OOpATHBIE YTBEPKIACHUS.

BTopoii uenpt0 H3ydeHUsT TE€OMETPUM SBISETCS MCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NpPHU PEIICHUM KaK MaTeMaTHYECKHX, TaK U MPAKTHUUYECKUX 3ajaad,
BCTpeUalouXcsi B peaidbHOM Jku3HU. OOydalomuics OJDKEH Hay4YUThCs
ONpENEINTh TEOMETPUUECKYI0 (DUTYpy, ONMHUCATh CIOBAMM JaHHBIM YEepTEXK WU
PUCYHOK, HANTH TUIOIIAAb 3€MEJIbHOTO YYacTKa, PACCUUTATh HEOOXOIUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kabeyss win TpeOyeMble pa3Mepbl rapaxka Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUUCIUTEIbHAS JIMHUS B U3YUYCHHH T'€OMETPUHU.
[Ipu pemeHuu 3amay MPakTUYECKOrO XapakTepa OOyYaAIOIIMICS YYUTCS CTPOUTH
MaTeMaTUYeCKHE MOJEIM PEAJIbHBIX JKU3HEHHBIX CUTyalud, M[POBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTD IMOJYYEHHOTO pe3yJbTaTa.

KpaitHe BaxkHO TNOAYEPKUBATH CBSI3U TEOMETPUM C JPYTUMH yUCOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOJIB30BATh OMPEACICHUS TEOMETPUIECKUX QUTYP
U TIOHATHUM, TEMOHCTPUPOBATH NMPUMEHEHUE MOJIYUYCHHBIX YMEHUU B (PuU3MKE U
TeXHUKE. OTH CBsS3M Haumbojee SpPKO BHUJIHBI B TeMax «BekTops»,
«Tpuronomerpuyeckue cooTHOIIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueoOnslii Kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3elibl
conepxkanusi: «['eomerpuueckue ¢urypel U HUX CBoOMcTBa», «V3Mepenue
F€OMETPUYECKUX BEIUYUH», «JlekapToBbl KOOpAMHATBI HA  IIOCKOCTHY,
«BekTopsy, «/[BrkeHus miaockocTuy, «lIpeodpazoBanus mogo0us».

Ha u3zyuenue yueOHoro kypca «l'eomerpusi» orBogutcst 204 yaca: B 7 kjacce
— 68 4JacoB (2 yaca B Hejento), B 8 kinacce — 68 yacoB (2 yaca B Henelnw), B 9
KJacce — 68 yacoB (2 yaca B HEJEJIIO).

B coBpemeHHOM 1M(PpPOBOM MHUpPE BEPOSITHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKHU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK
Y UX poJu B 00pa3oBaHMM, HEOOXOAMMOM KaKJIOMY 4esloBeKy. Bo3pacTtaeT uucio
npodeccuii, Mpu OBJIAJIEHUN KOTOPbIMU TpeOyeTcsl Xopoiasi 6a3oBas MOATOTOBKA
B 00JacTH BEPOSATHOCTH M CTATUCTUKH, Takas TOJTOTOBKAa BakHA IS
MIPOJIOJDKEHUS 00pa30BaHUS U IS yCIIEITHON PO EeCCHOHATBEHON Kaphephl.

Kaxaplii 4emoBek MOCTOSTHHO MMPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSAX HEIOCTATKA
WM M30bITKa MH(POpMAMK HEOOXO0IUMO B TOM YHCIIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTHUYECKOE MBIIICHUE.

NMeHHO mO3TOMY OCTpO BCTalla HEOOXOIMMOCTh C(POPMHUPOBATH Y
oOyyarouxcsi (yHKIMOHATIBHYIO IPAMOTHOCTD, BKJIIOYAIOUIYIO B CE0sI B KAYECTBE



HEOTBEMJIEMOM  COCTABILIOLIEM yMEHHE BOCIPUHMMATh W KPUTUYECKHU
aHAJIM3UPOBATh HHPOPMAIIUIO, PECTABICHHYIO B Pa3IMUHBIX (HOpMax, MIOHUMATh
BEPOSTHOCTHBIA XapaKTEp MHOTMX pEATbHBIX MPOLECCOB U 3aBUCUMOCTEH,
POU3BOJIUTH MPOCTEUIIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce€ ¢ OCHOBHBIMHU NMPUHLUIIAMH COOpa, aHaau3a u
Mpe/CTaBICHUS JaHHBIX W3 PA3NUYHBIX cdep XKU3HU OOIIeCTBa M TOCyAapCTBa
npuoOmaeT oO0yyarmuxcss K OOIIEeCTBEHHbIM HHTepecaM. M3ydeHue ocHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpraHMU3alluu Irepedopa W Mmojacuéra yucia
BAPUAHTOB, B TOM YHUCJIE B MPUKJIAAHBIX 337a4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co3gaéT mMaTemMaTUdecKuid pyHIaMeHT 11 (HOPMHUPOBAHKS KOMITCTCHIIUN
B oOnactu nHGOPMATUKH U UGPOBBIX TeXHOIOTUN. [Ipn N3ydYeHnn CTaTUCTUKHU U
BEPOATHOCTH OO0OTaIlaloTCsl NPEICTaBICHUS OOYy4alolMXCd O COBPEMEHHOMN
KapTUHE MUpa U METOJaX €ro HMCCiel0BaHMs, (OpMUPYETCs MOHMMAaHUE POJIU
CTaTUCTUKU KaK UCTOYHHMKA COI[MAIBHO 3HAUMMOW MH(MOPMALIUU U 3aKIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJIEHUS.

B cOOTBETCTBUMM C JaHHBIMHU ILEISIMH B CTPYKTYyp€ MpPOrpamMmbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIEro 0Opa3oBaHUs BbIIEICHbI
cCleAyIoIMe CoAepKaTeIbHO-MeTOANYECKe TMHUM: «lIpeacTaBineHne NaHHBIX U
omnucaTellbHasl CTAaTUCTUKa», «BeposATHOCTB», «NeMEHThl KOMOMHATOPUKHY,
«BBenenue B Teoputo rpadoy.

Conepxanue muauM «lIpeacraBiieHre JaHHBIX U OMKACATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW is (POpMUpOBAHUS HABHIKOB PabOThI ¢ HH(OpMaIUEH: OT
YTEHUS] W WHTEpHpeTaluy HHPOpMalMU, NPEICTAaBICHHON B TabnuIax, Ha
auarpaMMmax M rpadukax, A0 cOopa, MNpEACTaBICHUS M aHalu3a JaHHBIX C
HCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XapaKTEpPUCTHK CPEIHUX M PaCCEHBAHUS.
PabGoTasi ¢ maHHBIMH, OOydYaromuecs ydarcs CUUTHIBATh M HHTEPIPETHPOBATH
JNAHHBIE, BBIIBUTaTh, ApTYMEHTUPOBATh U KPUTHKOBATH MPOCTEHIINE THIOTE3HI,
Pa3MBINIUIATh HaJl (paKTOpaMH, BBI3BIBAIOIIMMHU W3MEHYHMBOCTh, U OILIEHUBATH X
BJIMSIHUE HA PACCMATPUBAEMBIE BEJTUYMHBI M MIPOLIECCHI.

NHTYnTHBHOE NPEACTABICHUE O CIYyYalHOW WU3MEHYMBOCTH, HCCIICIOBAHHE
3aKOHOMEPHOCTEW M TEHJACHUUW CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
M3yYEHMs TEOPUU BEPOATHOCTEM. bonbpmioe 3HaYeHWE HMMEIOT NPAKTUYECKUE
3a/1aHus1, B YACTHOCTHU ONBITHI C KIIACCUYECKMMU BEPOSATHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJAUTCA Kak Mepa NpaBAONOAOOUs CIydyailHOTO
coObrtusi. Ilpm wm3yueHun yueOHOro Kypca oOOydwarommecss 3HAKOMSTCS C
NPOCTEUIIMMHA  METOJJaMU  BBIUYMCIIEHHAS  BEPOSITHOCTEM B CIIyYalHBIX
JKCIIEPUMEHTAX Cc PaBHOBO3MOKHBIMU AJI€MEHTapHBIMU HCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIAIONIMMH CTaBUTh U peIlIaTh 0oJiee CI0KHbIE



3amaun. B ydeOHBIM Kypc BXONAT HAYalbHBIE MPEACTABICHHUS O CIydYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOyYarouiuxcsi ¢
MHOXECTBaMU U OCHOBHBIMH ONEpalMsIMHU HaJl MHOKECTBAMHU, PACCMATPHUBAIOTCS
MpUMEpPbl TPUMEHEHUS JUIsl PElICHUs 3a7ad, a TakKe HCIOJIb30BAHUSI B JIPYTHX
MaTeMaTUYECKUX KypcaX U YUYEOHBIX MpeaMEeTax.

B 7-9 xnaccax uzyuaercs yueOHBIM Kypc «BeposTHOCTH M cTaTUCTUKA», B
KOTOpBIM  BXOHAT pasnenbl: «lIpencraBineHue JaHHBIX W ONKCATENIbHAsS
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOMOMHATOpuKW», «BBenenue B
Teopuro TpadoBy.

Ha uzyuenne yuebHOro kypca «BepodarHocTh U cTatucTrka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 ygac B
Hegeno), B 9 kiacce — 34 yaca (1 gac B Heemo).



COILEPKAHUE OBYYEHUS YYEBHOI'O KYPCA «AJITEBPA»
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0]l OT OJHON (HOPMBI 3amUCU
npobert k gapyroi. I[loHsTHe palMOHATBHOTO 4YHWCJA, 3alliCh, CpPAaBHEHHE,
YOOPSAOYMBAHUE  PALMOHAIBHBIX 4ucel. ApupMETHYEeCKHe JEUCTBUA C
palMOHAIIBHBIMUA 4MCIIaMH. Pelenne 3amad U3 peaspbHOM NMPAKTUKKA HA 4acTH, Ha
TpoOH.

Crenenb C HaTypajdbHBIM I[IOKa3aTelieM: OIpeeieHue, MNpeoOdpa3oBaHue
BBIPAKCHHUI HA OCHOBE OMNpEIETEHUs, 3alUCh 00JIbIINX YKucel. [IponeHTsl, 3anuch
MIPOLIEHTOB B BUJE IpoOU U ApoOU B BUAE MNPOUEHTOB. Tpu OCHOBHBIE 33Ja4yl Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEalbHON IIPAKTUKHU.

IIpuMmeHeHne NPU3HAKOB  JCJIMMOCTH, DPa3lIOKEHUE Ha  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHple  3aBUCMMOCTM, B TOM 4ucle mOpamas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

Aure0panvecKue BbIPAKECHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYCHUE BBIPAKEHHU C IIEPEMEHHON. JlomycTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXAY BETUYMHAMU B BUJIE
dopmybl. Beruncnenus no popmynam. [IpeoOpazoBanre OyKBEHHbBIX BBIPAXKEHUM,
TOXKJIECTBEHHO pAaBHbIE BBIPAKEHHUA, IMpaBuUja NOpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowieHsl 1 MHOrOwIeHbl. CTeneHb MHOrowieHa. CiioKeHue, BBIYUTAaHHE,
YMHOX€HHE€ MHOTOWIECHOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHMS: KBaapar
CyMMBl M KBazapar pasHoctd. DopMmyna pasHOCTH KBaAparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHUs, NpaBWiIa MpeoOpa3oBaHUsS ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHeiHOe ypaBHEHHWE C OJHOM NEPEMEHHOW, YHCIIO KOPHEW JIMHEHWHOIO
YpPaBHEHUS, pEUICHUE JIMHEWHBbIX YypaBHeHHMU. CocTaBieHUE YypaBHEHUW IO
YCJIOBHIO 3a7ja4M. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHHIA.

JIuneitHoe ypaBHEHUE C ABYMs NIEpeMEeHHbIMU U ero rpaduk. Cuctema IByx
JIMHENHBIX YpaBHEHUU C JBYMsl NEPEMEHHBIMU. PelieHue cucreM ypaBHEHHUU



coco0OM MOACTaHOBKHU. I[IpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOILBIO
CUCTEM YPAaBHECHUM.

DyHKUNHA

Koopaunara Touku Ha npsamoil. HnuciioBble MPOMEXYTKH. PaccTosiHrE MEXITY
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucremMa koopauHaT, ocu OX u Oy. Abcuucca u opauHaTa
TOYKH Ha KOOPJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX popMyIaMH.
Utenue rpadukoB peanbHbIX 3aBucuMocTeil. Ilonstue ¢ynknuu. I['paduk
¢bynkuuu. CoiictBa dynkuuid. Jluneinas Gyukuus, e€ rpaduk. ['paduk pyHkun
y = |x|. I'padudeckoe pemieHHE ITHHEHHBIX ypPAaBHEHHA W CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucna. [lonstue o0 uppalnMoOHAIBLHOM YHCIIE.
JlecsiTuunble MPUOIMKEHHS UPPAIMOHATBHBIX unces. CBoiicTBa apuMEeTHUYECKUX
KBaJIPATHBIX KOPHEN U WX IPUMEHEHHUE K MPeoOpa30oBaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYMCJIEHUSIM. J|eHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ 1eNbIM MoKa3zaTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJuire0panvecKue BbIPaKEeHU

KBampaTHbpiil  TpE€xwieH, pa3IOKEHHE KBAApPaTHOTO  TpEXUIEHAa Ha
MHOXHUTEIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO alredpanyeckod JIpoOwu.
CnoxeHre, BBIUMTAHHE, YMHOXXEHUE, JIeJIeHue anreOpandeckux JpoOei.
PanmonanbHbIie BRIpOKEHUS U UX TIPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHU, CBOASAIINUXCS K TUHEUHBIM U KBAJIPATHBIM.
[Ipocreitmre qpoOHO-palMOHATBHBIC YPAaBHEHHUS.

['paduueckas uHTEpHpeTalIvS YpaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUW C JBYyMs I€peMEHHBbIMU. lIpumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUN C IByMs IEPEMECHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OIJHOW IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.



DOyHKUNHA

[Tonsitue Qynkuuu. OOnacTb ONpEeNeNeHUs] U MHOXKECTBO 3HAYCHUM
¢ynxiuu. CiocoObl 3a1anus QyHKIUH.

I'paduk dynkuun. Ytenue cBoicTB ¢yHkimu mno e€ rpaduky. Ilpumeps
rpadukoB QyHKUINN, OTpaKaIOIIUX PEAIbHBIE MPOIIECCHI.

OyHKIMM, OMHUCHIBAIOIINE TMPSAMYI0 W OOpaTHYIO MPOMOPIMOHATIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukuun y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEllIeHNEe YPaBHEHUH U CUCTEM YpaBHEHUI.

9 KVIACC

Yuciia v BIYMCICHUSA

PannoHanpHble yKclia, UppalMOHANIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUHbIE
JecATUYHbIE IpoOU. MHOXKECTBO NEHCTBUTEIBHBIX YHUCEN, NEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEYHbIE JEeCATUYHbIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEI U KOOPAUHATHOM IIPSIMOM.

CpaBHEHHME [JIEWCTBHUTENIbHBIX YHWCE, apu(pMeTHUecKue JACUCTBUSA C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYXKaroIIEro Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKpY’KarolleM MUpE.

[TpuOnmxE€HHOE 3HaAUYEHUE BETUYUHBI, TOUHOCTh NpuoOmxkeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PemieHne ypaBHeHUM, CBOASIIUXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUN, CBOAAIIMXCS K KBAJIPaTHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pemieHnss ypaBHEHUNA TPETbE U YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3aaay
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ IBYMs NEpPEMEHHbIMHM U ero rpaduk. PemieHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. PerieHne cucreM IByX ypaBHEHH,
OJIHO W3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpoM cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBanpaTHble HepaBeHCTBA.



I'paduueckass wHTEpHnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas dynknus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIINHBI TapadoJIbl, 0OCh CUMMETPHHU MapadoIbl.

I'padukn byukmmit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBOMCTBA.

YucaoBblie MOCJIe10BATEILHOCTH U MPOrPecCHH

[TonsTe YHCIOBOM IIOCIEIOBATSIBHOCTH. 3aJaHHE IT0CIEIOBATSIFHOCTH
pPEKyppeHTHOH opMyIoit u Gopmynoi N-ro dieHa.

Apudmernyeckass U reomeTpudeckas nporpeccur. ®opmynbl N-ro yjieHa
apu(METHICCKON U TECOMETPUICCKON MPOTrPECCHil, CYMMBI IIEPBBIX N WICHOB.

N3obpakeHne wieHOB apu(PMETHYeCKOM W TeOMETPUYECKOW IPOrpeccHid
TOYKaMH HAa KOOPAUHATHOW IIJIOCKOCTH. JIMHEWMHBIM M 3KCIIOHCHUHMAJIBHBIN POCT.
CJ105KHBIE€ TIPOLICHTHI.

COAEPXAHHUE OBYUYEHUSA YYEBHOI'O KYPCA «I'EOMETPU S »
7 KIIACC

Hauanpnble nousTus reomerpun. Touka, npsmasi, OTPE30K, JIyd. YToi. Buaesl
yriioB. BeprukaibHple W CMexHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOI'OYyTroJIbHUK. [apanienbHOCTh M IEPIEHANKYJIAPHOCTD NPSAMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHUMMETPUHU.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOLIBIO LUPKYJIS W JIMHEHMKHU. TpEeyronbHUK.
Bricora, Mennana, OuccekTprca, UX CBOMCTBA.

PaBHOOenpeHHBIE U PABHOCTOPOHHUN  TpEyroJibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ TMpU3HAKK PABHOOEIPEHHOTO TpeyrojbHuka. [Ipu3Haku
PaBEHCTBA TPEYTOJBHUKOB.

CBoiicTBa ¥ IPU3HAKK NapajuIeNIbHBIX NpsAMbIX. CyMMa yIilIOB TPEYTOJIbHHKA.
Breminue yrisl TpeyrosbHuKa.

[IpsMoyroyibHbIA  TpeyroabHUK. (CBONCTBO MEAWAHBI MPSAMOYTOJIBHOTO
TpEyroJIbHUKa,  NOPOBEAEHHOM K  runoreHyse. lIpusHaku  paBeHCTBa
MIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSIMOYTOJIBHBIN TPEYTOJBbHUK C yIiIoM B 30°.



HepaBencTtBa B reomeTpuu: HEPABEHCTBO TPEYIOJBbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O 0oJjblieM yriae U OoJblIeld CTOpPOHE TPEyroJbHHKA.
IlepneHAUKYIISIp ¥ HAKJIIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekrpuca yria W CEpeIMHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.

OKkpyXHOCTb M KpyI, XOpJa M JuameTp, HX cBoiicTBa. B3ammHoe
pacnoIoKEHUE OKPYKHOCTH M IpsMoM. KacarenbHas U cexylias K OKPY>KHOCTH.
OKkpy>XHOCTb, BIIMCAaHHAas B Yroj. BnucaHHas | oOIUCaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KVIACC

Yerpipéxyronpauku. 1lapamienorpamm, ero npu3Haky U cBorcTBa. YacTHbie
Cllydad MapajiesorpaMMoB (MPSMOYTOJBHUK, poMO, KBaapaT), UX MPU3HAKU U
cBoictBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA MW MPU3HAKH.
[IpssmoyroJsibHast Tpaneuus.

Meron ynBoenuss meauansl. LlenTpanpHas cummerpus. Teopema Paneca u
TEOpEMa O MPOMOPUMUOHAIBHBIX OTPE3KAX.

Cpennue MMHUM TPEYTOJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiapHuKa.

[TogoOue TtpeyronbHUKOB, Kod(pduimeHt moaodus. I[lpusnaku mnomoous
TPEeyroJibHUKOB. [IpruMeHeHue moqo0ust npu peieHuy MpakTUYeCKuX 3aj1ay.

CaoiictBa momajei reomerpudeckux ¢uryp. dopmynsl s 1IIomagu
TpPEeyroJibHUKa, MapajuiesiorpaMma, pom6a U Tpaneuuu. OTHOIIEHUE IJIOIaaeH
MOA00OHBIX (UTyp.

Brruncnenne niomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu peuieHUn
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOrO yrja MpsSIMOYTOJbHOIO TPEYyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpUYECKHE (PYHKIUU
yriioB B 30, 45 u 60°.

BriucanHble M UEHTpAIBHBIE YIVIBI, YIOJd MEXAY KacaTelIbHOW W XOPHOM.
Yrael  MeXIy ~XOopJamMu M CEeKylUMMHU. BrnucaHHble HW = ONMCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOe pacronoxeHne AByX OKpykHocTen. KacaHue
okpykHOCTel. OOIIne KacareabHbIE K ABYM OKPYKHOCTSIM.



9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEAECHUSA.

Pemenne TtpeyronbHukoB. Teopema KOCHHYCOB H TEOpPEMa CHHYCOB.
Pemienne mnpakTHUecKMX 3alad € HCHOJIb30BAHHEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O IPOU3BENECHHH OTPE3KOB XOpH, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KaCATEIbHOM.

Bekrop, amuHa  (MOAyJib)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPBI,
IOPOTHBOIIOJIOKHO  HANpPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpPAlMH HAJ BEKTOpamu. Pa3iiokeHne BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopanmHatsl BekTtopa. CKalsIpHOE IMPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKIAEHUS AJIUH U YTJIOB.

JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTU. Y PaBHEHUS IPSIMOM U OKPYKHOCTH
B KOOPJIHMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOrOyroJapHUKM. JlimHa OKpykHOCTH. I'pamycHas w
paauaHHas Mepa yriia, BBIYMCIEHUE JIMH IyTr OKpyxkHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI MIIOCKOCTM W BHYTPEHHUE CHUMMETpUM (GUryp (31eMeHTapHbIe
npeacrapienus). [lapamnensublii nepenoc. [ToBopor.

COILEPKAHUE OBYYEHHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA»

7 KIIACC

[IpencraBnenne qaHHBIX B BHJE TaOMMI, AUarpamm, rpadukoB. 3amoaHeHne
TAaOJIMIl, YTEHWE U TOCTPOCHHE auarpamMMm (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYroBbiX). UTeHue rpamkoB peajbHBIX NpoleccoB. M3pneuenne mHpopManuu
U3 ArarpamMm Hu TaOJUI, UCTIOIh30BAaHUE U HHTEPIIPETAINAS JaHHBIX.

OnucarenpHasi CTATHUCTHKA: CpelHEe apupMETHUeCKOoe, MeAuaHa, pa3Mmax,
HauOoJbIlllee W HAUMEHbBINIEE 3HAUYCHWS HaOopa YWCIOBBIX MaHHBIX. [Ipumeps
CIIy4aliHOW U3MEHYHUBOCTH.



CrnydaifHpI SKCIIEPUMEHT (OTBIT) W CIydailHOe coObITHE. BeposiTHOCTh U
yacToTa. Pojp ManoBepOATHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITUI B MPUPOJIE
u B oO1ecTBe. MoHeTa U UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenb BepiuHbl. Yucino pédbep m cymmapHas
ctenenb BepimH. [IpencraBinenue o cBsisHocTu Tpada. Llemn m mukisl. Iyt B
rpadax. O6xon rpada (sinepoB myTh). [IpencraBieHne 006 OpPUECHTHPOBAHHOM
rpade. Pemenue 3amau ¢ momoipto rpados.

8 KUIACC

[IpeacraBieHue naHHBIX B BUAE TaOJIUI, 1UarpamMmm, rpaukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXecTBO. Onepanuu  Hajg
MHOKECTBaMU: OOBEIMHEHHE, TepeceueHue, nomnonHeHue. CBolcTBa omnepanui
HaJl MHOKECTBAMM: IEPEMECTUTEIBHOE, COYETATENIbHOE, paCIpeaeuTeIbHOE,
BKItoueHUs. Mcmonb3oBaHue TpadHuuecKoro MpeACTABICHHUS MHOXECTB IS
ONMCAaHMS PEATBHBIX ITPOLIECCOB U SABJIICHUM, ITPU PEILICHUH 33]1a4.

M3mepenne paccenBaHMs NaHHBIX. /ucriepcus M CTaHAZAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. JlnarpaMMa paccemBaHus.

DneMEeHTapHble COOBITHSL  ciiydailHOro omnbita. ChydailHble COOBITHS.
BepositHoct  coObITuil.  OmnbITBL ¢ PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObITusiMu. CimyuaiiHblil BbIOOp. CBSI3b MEXy MAJIOBEPOSITHBIMUA U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMcTBa JEPEBBEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBS3b MEXKIY YHMCIOM BEpIIMH W uducioMm peéodep. IIpasuio
yMHOXeHHUs. Perienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBomonoxueie coObiTusA. [uarpamma Diinepa. OObenuHEHHE U
nepeceuenre coObiThii. HecoBmecTHble  coObiTus. Dopmyna  ClIOXKEHUA
BEPOSATHOCTEU. YCIOBHAsE BEPOATHOCThb. [IpaBuno ymHoxkeHus. HeszaBucumbie
coOwiTuda. IlpencraBnenue skcnepuMeHTa B BHJE JepeBa. PemieHue 3amad Ha
HAXOXKJIEHUE BEPOATHOCTEH C IOMOIIBI JEpeBa CIyYalHOIO JKCIIEPUMEHTA,
nyarpamm Jditnepa.

9 KUIIACC

[IpeacraBinenre JaHHBIX B BUAE TaOJMI, JuarpamM, rpaguUKOB,
UHTEpHpeTanus JaHHbIX. UTeHre U oCTpoeHue Taliull, JuarpaMm, rpadukoB 1o
pEeaIbHbIM JTAaHHBIM.



[TepectanoBku u dakropuan. CoueTaHus U YUCIO COYCTaHUU. TpPEyrobHUK
[Tackans. Pemenue 3a7a4 ¢ UCOIb30BaHUEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTh. CiydallHbIA BBIOOpP TOUKM M3 (UTYpHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanue. Ycenex u Heynada. Cepusi WCIBITAaHUM JI0 MEPBOTO ycCIexa.
Cepuss wucnbiTanuii beprymm. BeposTHOCTH cOObITHIT B CepuUU  HWCIBITAaHUIN
bepnysu.

CnyyaiiHasg BeJIMYMHA W paCIpElEIICHUE BEpOSTHOCTEH. Maremarnueckoe
OoXuaaHue u gucnepcusa. llpuMeppl MaremMaTH4YeCcKOro OXUAAHUA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIMYMHBI. MaremaTHyecKoe OXUAAHUE U
OUCTIEPCUS CIy4YalHOW BEJIIMYHMHBI «YHUCIO YCIIEXOB B CEPUM HCHBITAHUN
bepnymm».

[Tonstue o 3akoHe OoJbIIUX yuces. M3mMepeHne BEPOSITHOCTEN € MOMOIIBIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJBIINX YUCEN B PUPOJIE U OOIIECTBE.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS IPOrpaMMBbl YU4EeOHOTO Kypca «Anredpa»
XapaKTEPU3YHOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IPOSIBJIECHUEM MHTEpEca K MPOILIJIOMY U HACTOSIIIEMY POCCUICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSAM PpPOCCUWCKMX MAaTEMAaTHKOB U
POCCHIICKOII MaTeMaTH4eCKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTUKEHUN B
JIpYTUX HayKax U NPUKIAIHBIX cPepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO O0SI3aHHOCTEH Tpa)KIaHWHA U pealu3allu ero
paB, MPEICTABICHUEM O MaTEMaTHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBJI€HUH, MpOLENyp TPa)xJTaHCKOro oOIecTBa (HAampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3THYECKMX MpOOJIEM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHUEM JOCTWKEHHH HAyKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM HA aKTHMBHOE YYacTU€ B pPEUICHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HAMpPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEeMaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEW JKU3HU U1 YCHEIIHOW MpodecCHOHATbHON
JESTEIbHOCTY W PAa3BUTHEM HEOOXOAWMBIX YMEHHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAJIBHON TPAEKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K  SMOILMOHAJIBbHOMY W  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJad, pEUIeHHWH, pacCyXIeHUH, YMEHHUIO BHUJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalWeld B JCATEIBHOCTH HA COBPEMEHHYK CHUCTEMY HAay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeNIOBEKa, NMPUPOABI U
oOlecTBa, IMOHMMAaHWEM MaTeMaTHYEeCKOM Haykd Kak c@epbl 4YeloBeuecKou
NEeSATEIbHOCTH, ATANoOB €€ pa3BUTUS W 3HAYMMOCTU JJISl Pa3BUTHUS LMBUIM3ALNH,
OBJIAJICHUEM $I3bIKOM MAaTE€MAaTHKH M MaTeMaTHYECKOW KyJIbTYpOM Kak CpelCTBOM
MO3HAHHWS MHpaA, OBJIAJCHHEM MPOCTEHIIMMH HABbIKAMH HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GoOpMHpPOBAHHME KYJbTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TIPUMEHATh MATEMATHYECKHE 3HAHMS B MHTEPECax CBOETO
3I0pOBbSl,  BEIEHUS  30pOBOro  oOpa3a  KU3HM  (3J0pOBOE  IUTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHUH U OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTbH), C(OOPMUPOBAHHOCTHIO HaBbIKa peIeKCUU, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) 3K0JIOrMYeCcKOe BOCIIMTAHHE:

OpHEHTAllMEe HA NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUM U peLIeHUs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKPYKaIOLIEH Cpeibl, INITAHUPOBAHUS IMOCTYIIKOB U OLEHKH HX
BO3MOJKHBIX TOCJIEICTBUNA I OKpPY’KAIOLIEH Cpelbl, OCO3HAHUEM TIJI00aIbHOrO
XapakTepa 3KOJOTHYECKUX IMpoOJIeM U IMyTel UX pellieHus;

8) apanTanmsa K M3MEHAIOIIMMCH YCJIOBHSAM COLMAJBHON M NPHPOIXHOM
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTU Yepe3 MPAKTHYECKYIO AESITEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCS Y APYTUX JIIOAEH, IPUOOpETaTh B COBMECTHON J€ATEIBHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHIIUN U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHM, B TOM YHCIIE
(opMyIMpOBATh UAEH, MOHITHS, THUIIOTE3bI 00 OOBEKTaX W SBJICHUAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HAHUA WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallUl0,  BOCIHPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEeIIEeHUs W ACHCTBUA, (OPMYJIUMPOBaTh M OLEHUBATh PUCKU H
HOCIEeACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

e BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUHN, OTHOIIEHUH MEXIy TMOHATUAMHU, (HOPMYIHPOBATDH
omnpeneneHusl  MOHSATUM,  yCTaHABIMBATh  CYIIECTBEHHBIA  MpHU3HAK
KJaccu(uKanuy, OCHOBaHUS [JIi OOOOIIEHUS U CpaBHEHUS, KpPUTEPUU
IPOBOJUMOT0 aHAJIN3;



BOCIPUHUMATh,  (opMmynupoBaTh U  NpeoOpa3oBbBIBaTh  CYXKICHHS:
YTBEPIUTENbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YacCTHbIE M OOIIue,
YCIIOBHBIE;

BBISIBIISITh MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paKTax, JaHHBIX, HAOIIOICHUAX U YTBEPKACHUSX, Mpeaaratb KpUTEpUH
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHM 110 aHATIOTUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKACHHUM (MpsMble U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (haKTOB, BBICTpaMBaTh AapTryMEHTAIMIO, MPUBOIUTH
OpUMEPBI U KOHTPIIPUMEPBI, 00O0CHOBBIBATh COOCTBEHHBIE PACCYXKACHUS;
BBIOMpATh CIOCOO pelleHus y4deOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BapHMAHTOB pEIICHHsA, BBHIOMpPATh HamboJee TMOAXOMSAMUNA C YIETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

UCTIOJb30BaTh BOIPOCHI KaK HCCIEIOBATCILCKUA WHCTPYMEHT ITO3HAHUS,
GopMyIMpOBaTh BOMPOCH, (UKCHUPYIONIUE MPOTHBOpPEUHE, MPOdIeMYy,
CaMOCTOSITCNIFHO ~ YCTaHABJIMBATh HCKOMOE U JIaHHOe, (HOPMHPOBATH
THIIOTE3Yy, ApTYMEHTHPOBAThH CBOIO MTO3UIUIO, MHCHHE,

NPOBOJUTh IO CaMOCTOSITEIPHO COCTABIIGHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS] U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOACHUS, WCCICIOBaHUS, OICGHUBATh JOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCa, a TAKXKE BBIIBHUTAThH
MPEITOJIOKECHUS O €r0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a4a4u;

BbIOMpaTh, AaHATU3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HHPOPMAUUU U WUIIOCTPUPOBATH
peraemMbie  3a7ad4d  CXEMaMH, JuarpaMmamMi, WHOM Tpadukoil u uxX
KOMOMHAIIUSMU;

OLICHHMBATh HAAEKHOCTH MH(OpPMALMM MO KPUTEPHUSIM, MPEASIOKEHHBIM
y4UTENEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHHBeEpPCalbHbIE y4eOHbIe JeHCTBUS:



BOCIPUHUMATH U (OPMYIMPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMU U
HEJSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U THCBMEHHBIX TEKCTaX, J1aBaTh MOSACHEHHUS MO XOAY PELICHMS
3aJ1a4l, KOMMEHTHUPOBATh MOJYUYEHHBIN pE3yJIbTaT;

B XOZ€ 00CYXAEHHS 3a/1aBaTh BOIPOCHI 10 CYLIECTBY OOCYXIAEMOU TEMBI,
poOJIEMBI, PEIIaeMON 3aJ1aui, BbICKA3bIBaTh UJEH, HALIEJICHHbIE HAa MOUCK
pEILIEHNUs], COTIOCTABIIATh CBOU CYKICHUS C CYXKACHUAMU JPYTHX YUYaCTHUKOB
auaiiora, OOHApPYKMBaTh pa3IMUYME€ M CXOACTBO MO3MLUNA, B KOPPEKTHOM
(dopme popMyIIMpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHMUS;

MIPEACTABIIATH PE3yJIbTaThl PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
MPOEKTa, CAMOCTOATEIBHO BHIOMPaTh (hOpMAT BBICTYIUICHUS C YUETOM 3a/1ad
IPE3eHTALNUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMAaTh U MCIOJIB30BATh NPEUMYILECTBA KOMAaHAHOW U UHAUBUIYAJIBHON
pabOThI IPU PELICHUH YYEOHBIX MAaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh LEJIb COBMECTHOM NESITENbHOCTH, IUIAHUPOBATH OPraHU3aLUIo
COBMECTHOM paboOThl, pacnpenensarb BHABI padOT, JIO0roBapuBaThCH,
o0CyXJaTh MpoOLIECC U pe3yJbTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIPYNNOBBIX QopMax paboTel (00CyxkaeHus, OOMEeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U IPYTUE), BHIOIHATH CBOIO YaCTh padOThI U
KOOPJIMHUPOBATh CBOM JEHCTBHS C APYTMMH YJI€HAMU KOMaHIbl, OLICHUBATh
KayecTBO CBOEro BKJIaJga B OOMMHA TPOAYKT MO  KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIATh IUIaH, aJTOPUTM peIIeHUs 3adaud (WU €ro
4acTh), BBIOMpPATh CHOCOO PEIICHHS C YYETOM HMEKOIIMXCS PECypcoB M
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHPOBATh U  KOPPEKTHUPOBATh
BApUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIN HHTEJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa
pEeIIEHHUsT MaTEeMaTUYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTH IIPU PELICHUM 33]1a4H,
BHOCUTh KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB,
HaWJIEHHBIX OMMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LU U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JOCTWIKEHUS WU HEAOCTHKEHUS IIEIH,
HaXOJIUTh OIIUOKY, 1aBaTh OILICHKY NMIPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuyenuss B 7 KJjacce oOydYaroUuMics TMOJYYUT CIIEAYIOIIUE
MpeIMEeTHbIC PE3yIbTaThI:

Yuciia U BbIYMCTIEHUSE

BoinonHsaTh, codeTras yCTHbIE W NHChbMEHHBIE MNPUEMBI, apUPMETUUYECKUE
JIEUCTBUSA C pallMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIC
CHOCcOObI M TMPUEMBI BBIYMCICHUS 3HAYCHHUH JPOOHBIX BBIPAKCHUM, COJEPIKaIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexoaute OT onHON (OpMBI 3amUCH 4YKcel K Apyrod (mpeoOpa3oBbIBATH
JECSTUUHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B OECKOHEUYHYIO JAECATUYHYIO IpOOB).

CpaBHUBATH U YIIOPSAIOYNBATH PAIMOHAIBHBIE YUCIA.

OKpyrisaTh yucia.

BhINONMHATS NPUKUAKY U OIIEHKY pe3yJbTaTa BBIUMCICHUHM, OLEHKY 3HAUYCHUU
YUCJIOBBIX BBIPAKECHUN. BBIMOTHATH NEUCTBHS CO CTENEHSMU C HaTypajJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHsITh TPU3HAKK ETUMOCTH, PA3JIOKEHUE HAa MHOXHUTEIN HATypaTbHBIX
quced.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlayl, CBS3aHHBIE C OTHOIICHUEM
BEJIMYHMH, TPOMOPIMOHATBFHOCTBIO BEJIMYMH, TMPOIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl PEIIeHUs 3a7ad C y4€TOM OTrpaHWYCHMI, CBS3aHHBIX CO CBOMCTBaAMH
paccMaTpuBaeMbIX 0OBEKTOB.

Asre0panvecKue BbhIPAKEHUSA

Hcnonp30Bath anredpandeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHATD €€ B
MpoILIECCEe OCBOEHUS yUeOHOro MaTepHala.

Haxomuth 3HavyeHWs OYKBEHHBIX BBIPRXCHUN TIPH 3aJaHHBIX 3HAYCHHSIX
EPEMEHHBIX.

BrinonHsaTh peoOpa3oBaHus 1EJI0T0 BBIPAXKEHUS B MHOTOYJICH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrImonHAT, YMHOXKEHHE OJHOYJICHAa HAa MHOTOWIEH W MHOTOWICHa Ha
MHOTOYJICH, TPUMEHSITH (DOPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3lokKEeHHE MHOTOWIEHOB HAa MHOMHUTEIM C TMOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOILEro MHOXHUTEJSI, TPYNIUPOBKH ClaraéMbIX, TPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOKEHUS.

[TpumensTh TpeoOpa3oBaHrsi MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHBIX 3a/1a4 U3
MaTeMaTHKH, CMEeXHBIX MIPEAMETOB, U3 PEaTbHON MPAKTHKH.



Hcnonb3oBaTh CBONCTBA CTENEHEH C HAaTypalbHBIMU TMOKa3aTEIsIMU JJis
peoOpa30BaHUsI BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemlare nuHElHBIE ypaBHEHHUsS C OJHOM NEPEMEHHOM, NMPUMEHSA ITpaBUIIa
repexo/ia OT UCXOAHOTO YpaBHEHHUS K paBHOCHIIBHOMY eMy. [IpoBepsTs, sBIsieTCs Jiu
YHUCJIO KOPHEM ypaBHEHUS.

[IpumensaTy rpaduueckue METOAbl MPHU PEIICHUH JUHEHHBIX YPAaBHEHMH U HX
CUCTEM.

[logOupaTe mnpuMepsl Tap YHCEN, SBISIONIMXCS PEIICHUEM JIMHEWHOIro
YpaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CtpouTh B KOOPIWHATHOHN TIJIOCKOCTH TrpadyK JIMHEHWHOTO YPaBHEHUS C IBYMS
EePEeMEHHBIMH, MOJIB3YSCh TPaPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cuctembl JByX JIMHEWHBIX YPAaBHEHUU C JIByMsl IEPEMEHHBIMHU, B TOM
qucIie rpauuecKy.

CoctaBisaTh W pemiaTh JUHEWHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCJIOBUIO 3aJja4l, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pe3ybTarT.

DOyHKUUHA

N300paxkath Ha KOOPJAUHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KHU, UHTEPBAJIbI, 3aMHUCHIBATh YHCIIOBBIC MTPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTMeudarb B KOOPJIMHATHOM IJIOCKOCTM TOYKH MO 3aJaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINN Y = |X|.

OnuceiBaTh C TMOMOUIBIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pPACCTOSHHME, LI€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonuthb 3HaueHne PyHKIMU 10 3HAUCHUIO €€ apryMeHTa.

[lonumate rpadpuyeckuil crnoco® MNpeACTaBICHUS W aHalu3a HHGOPMALHH,
W3BJIEKATh U UHTEPIIPETUPOBATH H(POPMAILINIO U3 TPAPUKOB peaIbHbIX MPOIECCOB U
3aBUCHUMOCTEMN.

K xonmy oOyuenuss B 8 Kkiacce o0Oydaromuics TMOMYYUT CIETYIONTUE
MPEIMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonb3oBaTh HavalbHBIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeN I CPABHEHMsI, OKPYIJICHHS] U BBIYUCIICHHM, M300paxkaTh JNEHCTBUTEIHHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[IpumeHATh TIOHATHE apU(DMETHYECKOTO KBaIpaTHOTO KOPHS, HAXOAUThH
KBaJ[paTHbIE KOPHM, HCIOJNB3Ysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJHATH



npeoOpa3oBaHUs BBIPAKCHHM, CONEPXKAIMUX KBAApaTHbIC KOPHH, WCIOJb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MajblX YHCENI C MOMOIIBIO JECATUYHBIX
npo0eii u creneHeit yucia 10.

AJire0OpanvecKue BbIPaKEeHUsA

[IpuMeHsATh TMOHATHE CTENEHM C IeJbIM  TI0Ka3aTeJIeM, BBINOIHATh
npeoOpa3zoBaHus BHIPAKEHUM, COAEpKAIIUX CTETICHU C IEIbIM IMOKA3aTEeIeM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PALIMOHAIBHBIX BBIpAKEHUIN Ha
OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJIEHAMH U alredpandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaTs mpeoOpa3oBaHUs BBHIPAKCHHUM ISl PENICHUS Pa3jIMYHbIX 33134 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeWHBIC, KBaJpaTHbIE YpPaBHEHHUSI M pallMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTe mpoOCTENIIME HCCIETOBAHUS YPAaBHEHWNW M CUCTEM YpPAaBHEHUU, B
TOM YHCJIE C IPUMEHEHUEM IrpapUUIeCcKUX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTth OT cioBecHOM GOPMYJIHUPOBKU 3ajauu K €€ anredpandeckou
MOJIETM C TIOMOIILIO COCTaBJICHUSI YpaBHEHUS WU CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN PE3YJIbTAaT.

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLICHKH, PElIaTh
JUHCHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M UX CHUCTEMBI, J1aBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOXECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TorumaTe ¥ HCMOJB30BaTh (HYHKIIMOHAJIBHBIE TOHSATUS M SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O03HAUYCHHUSI), OMpPENesATh 3HadeHHEe (YHKIMH TO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku dJ1eMEeHTapHBIX (YHKIIUA BUA:

y=kix,y = x2,y =x3,y = |X|, y = VX, OIHchIBaTh CBOHCTBA YNCIOBOI (hyHKIHHA
o e€ rpaduxy.

K xoniy oOydyenuss B 9 kJacce oOydarOIIMHCA TOMYYHUT CIIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yucsa v BBIYUCJICHUS

CpaBHUBATH U YIOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaIllMOHATILHBIE YHCIIA.

BrimonasaTe apudMeTnyeckue NSUCTBUS C pAllMOHATBHBIMA YHUCIIAMU, COYETasI
YCTHBIE M TMHCHMEHHBIE MPUEMBI, BBINOJHATH BBIUUCICHHUS C HPPalMOHAIbHBIMU
YU CJIAMU.



Haxonnute 3HaueHus CTENEHEN C LENbIMU MMOKA3aTENsIMU U KOPHEU, BBIYUCIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh JACHCTBUTEIBbHBIC YHWCJA, BBINOJHATH MPUKUIKY pe3ysbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeHbIE M KBaJIpaTHbIC YPABHEHHUS, YPABHECHUS, CBOISAIIMECS K HUM,
IpOCTEHIIME APOOHO-PAITMOHAIBHBIC YPABHCHHUSI.

Pemate cucteMbl ABYX JMHEWHBIX ypaBHEHUU C JBYMSI NEPEMEHHBIMH H
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SBJISCTCS JTMHCUHBIM.

Pemate TekcTOBBIE 3amaud  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHHH C ABYMS ITIEPEMEHHBIMU.

[IpoBoauTh TIPOCTEMIINE HWCCICAOBAHUSA YPABHCHUM M CUCTEM YPaBHCHUM, B
TOM YHCJIe ¢ IPUMEHEHUEM rpadUuecKuX IMpeACTaBIeHUM (YCTaHABIMBATh, UMEET JIU
YpaBHEHHUE WJIM CUCTEMA YPAaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYee).

Pemiats nuHEWHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300paKaTh
pEIICHUE HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3alMHUCHIBATH PEIIEHUE C MOMOIIBIO
CHMBOJIOB.

Pemrats cucTtemMpl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOMN
MPAMOM, 3aMUCHIBAaTh PEIICHUE C TIOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacno3naBath (QyHKUMM HW3yYEeHHBIX BHUIOB. [loka3pIBaTh CXEMaTHYECKU

pacIoyioKEHUE Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB QyHKIMHA Buaa: Y = KX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y = VX, y = [x|, B 3aBucumoct: oT
3Ha4YCHUN KOA(PPHUITUEHTOB, OMKUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh M U300pakaTh CXeMaTW4YeCKU TpaduKu KBAJIPATUUHBIX (YHKIIHM,
OIHCHIBAaTh CBOMCTBA KBAIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

Pacnio3HaBaTh KBaJgpaTUyHYIO (QYHKUMIO 1O (GopMylie, IPUBOAUTH MPUMEPHI
KBaIpAaTHUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Yucj1oBbIe NMOCT€I0BATEILHOCTH H MPOrPeccUun

Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO MPOTPECCUM TPHU PA3HBIX
croco0ax 3aJaHusl.

BBIMONMHAT,  BBIUMCICHHWS C  HWCIOJb30BaHWEeM (opmya N-To  WieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTPeCcCuid, CyMMbI NEPBLIX N YJICHOB.

N300paxaTh YJICHBI IOCJIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.



Pemate 3amauu, CBA3aHHBIE C YHCIOBBIMHM IOCIEAOBATEIBHOCTSMH, B TOM
YyClie 3aa4d W3 PealbHOM >KU3HH (C MCIOJB30BaHUEM KaJbKyJIATOpa, UGPOBHIX
TEXHOJIOTUH).

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaTbl OCBOEHUS IpOrpaMMbl  y4eOHOro Kypca
«"eomeTpus» XapaKTEpHU3yIOTCS:

1) marpuoTyeckoe BOCIMTAHHE:

IPOSIBJICHHEM MHTEpEca K MPOLUIOMY U HACTOSALIEMY POCCUHCKOW MaTEMaTUKH,
LEHHOCTHBIM OTHOLIEHHWEM K JOCTW)KEHHMSIM POCCHUMCKHX MATEMATHKOB U
POCCHIICKOM MaTeMaTU4eCKOM IIKOJIBI, K MCIOJb30BAHUIO 3THUX JIOCTUKEHUN B
JIpYTUX HayKax U NPUKIAIHBIX cPepax;

2) rpakaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0SI3aHHOCTEH Tpa)<IaHWHA U pealu3allu €ro
paB, NMPEACTABICHUEM O MaTEMaTUUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IMUHbIX
CTPYKTYp, SIBJI€HUH, MpOLENyp TPa)xJTaHCKOro o0OIecTBa (HAampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKUX MpOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHMM HayKH, OCO3HAaHHUEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTU€ B pPEUICHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HAMpPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTU MaTeMaTHYECKOIro
oOpa3oBaHMsI HA MPOTSHDKCHUHM BCEW JKU3HU JUIS YCHEMIHOW mNpodecCroHaTbHON
JESTEIbHOCTY W PAa3BUTHEM HEOOXOAWMBIX YMEHHMH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM HMHJUBUIYaJbHOW TPAaeKTOpPUU OOPA30BaHMS U JKU3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOILMOHAJIBHOMY UM  3CTETHUYECKOMY  BOCHPHUATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3ajad, PpEUICHUM, pacCyXIEeHUH, YMEHHIO BHUIETb
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalMed B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENOBEKa, MPUPOABI U
oOuiecTBa, MOHUMAaHHUEM MAaTEMaTUYeCKOW HayKh Kak cdepbl 4YeloBeUYecKon



NEATENbHOCTH, 3TAllOB €€ pa3BUTUS W 3HAYUMOCTH JJIA Pa3BUTUS LIMBUIM3ALMUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKHM M MaT€MAaTHYECKOW KyJIbTYpOM KakK CpeICTBOM
NO3HaHWS MHpa, OBJAJCHUEM NPOCTEUIIMMU HaBbIKAMH HCCIIEA0BATEIbCKON
JESITEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, GopMHpPOBAHME KYJbTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKHE 3HAaHUS B HHTEPECAaxX CBOETO
3I0pOBbSl,  BEIEHUS  30poBOro  oOpa3a  KU3HM  (3J0pOBOE  IHUTAHUE,
cOATaHCUPOBAHHBIA pPEXUM 3aHATUH U OTAbIXa, peEryjsipHas (u3nueckas
aKTUBHOCTbH), C(OOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHu, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

OpHEHTalMEll Ha NMPUMEHEHNE MAaTeMATHYECKUX 3HAHUM I peuieHus 3aJad B
00JIaCTU COXPAaHHOCTH OKPY KalOLIEH Cpeibl, INITAHUPOBAHUS IMOCTYIIKOB U OLEHKH MX
BO3MOXXHBIX TIOCIEACTBHM IJIsi OKPY’KAIOUIEH Cpelbl, OCO3HAHUEM IJI0OAIBHOTO
XapaKTepa SKOJOTMYECKUX IPOOJIEM U IyTEH UX PEIICHHUS;

8) apanTanms K M3MEHSIOIMMCH YCJOBHAM COLNMAJBHONH M NPHPOAHOM
Cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO AESATENbHOCTb, B TOM YHCIIE
YMEHHE YUUThCA Y APYTUX JIIOJIeH, IPUOOpETaTh B COBMECTHOM AESITENbHOCTA HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(GopMyIMpOBATH UAEH, MOHSITHS, TUIOTE3bl 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JePUIMUTBI COOCTBEHHBIX  3HAHUUW U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallUl0,  BOCIHPUHMMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEeIIEeHUs W ACHCTBUA, (OPMYJIUMPOBaTh M OLEHUBATh PUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBIBJIATH M XAapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKKM MAaTEMaTHYECKHX
O0OBEKTOB, TIOHATHIA, OTHOIICHHN MEXAY TMOHATUIMH, (OPMYIUPOBATH
ONPEAECTICHUS TIOHSATHH, YCTaHaBJIUBATh CYILIECTBEHHBIN MIPU3HAK



KJaccupUKalMy, OCHOBaHUS [UIsi OOOOIIEHHs M CpPaBHEHHUSA, KpUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIpUHUMATh,  (GOpMyIMpoBaTh U  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE M OTpHULATEIbHBIC, E€AMHWYHBIC, 4YacTHbIE U OOUIMeE,
YCIIOBHBIE;

BBISIBJISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JAHHBIX, HAONIONECHUSAX U YTBEPKACHUAX, Npe/ularaTb KpUTEpUU
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNH;

JieJlaTh BBIBOJBl C HCIIOJI30BAHMEM 3aKOHOB JIOTMKH, JEOYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHNH IO aHAIOTHH;

pa3bupaTh M0Ka3aTENbCTBA MATEMATUYECKUX YTBEPXKICHUU (TpsSMble U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (aKkTOB, BEICTpaUBaTh apIyMEHTALUIO, IPUBOJUTH IPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;

BBIOMpPATh CIOCOO pelieHus y4deOHOM 3adaud (CpaBHUBATh HECKOJBKO
BapHMaHTOB pEIICHHUs, BHIOMpaTh Hambonee TMOAXOAAIUN C  Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue JeiCTBUSA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUM HMHCTPYMEHT MO3HAHUS,
(opMyIMpOBaTH BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpodiemy,
CaMOCTOSITENIbHO yCTaHABIMBATh UCKOMOE U JaHHOE, ()OPMUPOBATh TUIIOTESY,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIbHO COCTaBICHHOMY IUIaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE HMCCIEIOBAHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEHN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOIA;
CaMOCTOSATENbHO (POopMyIIMpoBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTam
NpOBEAEHHOIO HAOJNIOJIEHUS, MCCIIEOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUII;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOLiEcCa, a TaKXKe BBIIBUraTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nndopmanueii:

BBISIBIIATh HENOCTATOYHOCTh W M3OBITOYHOCTH WH(MOpMAIuu, JaHHBIX,
HEOOXOIUMBIX JIJISI PELICHUS 3a]1auu;

BBIOWpATh, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh W  HHTECPIPETUPOBATH
nH()OPMAITHIO PA3TUYHBIX BUIOB U (JOPM MIPEACTABICHUS;

BEIOMpATh (opMy TIpencTaBiieHus WHGOpPMAIMM U WUIIOCTPUPOBATH
permaemMbie  3aJaud  CXeMaMH, JuarpaMMaM#, WHOW Tpadukol u HX
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTH HMH(POPMAIMH 1O KPUTEPUSM, MPEIIOKECHHBIM
Y4UTEJIeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIIMPOBATH CYX ACHUS B COOTBETCTBUHU C YCIOBHUSIMU U
LeNsAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U TMCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS IO XOAYy PEIICHUS
3a/1ayu, KOMMEHTHUPOBATh MOJYYEHHbBIN pPe3yJIbTaT;

B X0JiIe OOCYXKJEHHUsI 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMoi 3aJauu, BBICKA3bIBATh WJIEH, HAllEJIEHHbIE HA TOMCK
pElIEHUs], COMIOCTABIISITh CBOU CYXACHUS C CYXKACHUSMH JPYTUX YYACTHUKOB
yanora, OOHApPYXKUBATh pa3lIMuM€ M CXOACTBO MO3UIUMA, B KOPPEKTHOMH
dbopme GopMyIUpoBaTH Pa3HOTIIACHUS, CBOU BO3PAKECHHUS;

OPEACTABIATh PE3YyJIbTAThl PELICHUS 3aJa4y, SKCIEPUMEHTA, UCCIEI0BaHUS,
MPOEKTA, CAMOCTOSITEIILHO BHIOMPATh (POpMAT BHICTYIUICHUS C YUYETOM 3a7a4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUY;

MIOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIAUBUIYATHHOU
paboThI IPU PEIICHUH YYECOHBIX MATEMAaTUUYECKUX 3a]1aY;

OPUHUMATh 1I€JIb COBMECTHOM [I€ATENBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacnpeaeysiTh BUIbI pabOT, J0roBapUBaTHCS,
00Cy>KIaTh MPOIECC W Pe3yabTar padboThl, 0000IIaTh MHEHHS HECKOJbKHX
JIIOCH;

y4acTBOBaTh B TPYNIOBBIX hopMax paboThl (0OCYKIeHUsI, 0OMEH MHEHHUSIMH,
MO3TOBBI€ INTYPMbl M JPYTHE), BBHINOJIHATH CBOIO YacThb paldOThl H
KOOPAUHUPOBATh CBOW JACHCTBUS C JPYTMMH YJI€HAMU KOMAaHJbl, OILICHUBATH
KaueCcTBO CBOEro BKJIajga B  OOWMHA  MPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM PEIIeHUs 3a1aud (WU ero
4acTh), BbIOMpATh CIMOCOO pElIEHUs C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpOBaTb U  KOPPEKTUPOBATH
BapUaHTHI pelieHu# ¢ yu€ToM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BIaACTh crocooamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMPpOoHeCCa W PE3yjbTaTa
pEeUICHUA MaTeMaTUYECKOU 3aga4du,



e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPU PELICHHUM 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa IEATEIBHOCTH IOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATh MPUYMUHBI JOCTHKEHHUS WM HEJOCTIKEHUS 1IEIH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 KJjacce oOydYaroUuMics TMOJYYUT CIIEAYIOIIUE
NPEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh M3yueHHbIE TEOMETPUUECKUE (DUTYPBI, ONIPEACIISITh X B3aUMHOE
pacIojoKeHue, u300paxkaTh reoMeTpudecKkre (UTypbl, BBIIOJIHATH UYEPTEKU IO
yCIOBUKO 3ajauu. M3MepsATh JIMHEHHbIE U YTJIOBBIE BEJIMUMHBL. Pemars 3agaum Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henatb rpyOyto OIEHKY JIMHEHHBIX U YTIOBBIX BETUYHH MPEIMETOB B pEabHON
KU3HU, pPa3MEpPOB MPUPOJHBIX 00BEKTOB. PaznuyaTh pazMepbl 3THUX OOBEKTOB IIO
MOPAJIKY BEJIMYMHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tosmp30BaTeCsd  NpPU3HAKAMU  PABEHCTBA  TPEYIOJIBHUKOB,  HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTE JOTMYECKUE PACCYKACHUA C HCMHOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tosmp30BaThCA MpPU3HAKAMM PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOVMCTBOM MEJIMaHbI, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pPEILICHUY T€OMETPUUECKHUX 3a]1a4.

OnpenensaTe napaJuieIbHOCTb NPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. OnpenensitTe NapauieIbHOCTh MPSIMBIX C TOMOINBI) pPAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemrars 3amaun Ha KileTyaToi Oymare.

[IpoBOUTH BHIYUCICHUS U HAXOJUTh YUCIIOBbIC U OYKBEHHBIC 3HAUEHUS YTJIOB
B TC€OMETPUUYECKHUX 3a/1ayaX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpPa30BaHHBIX TMPU TEPECECUCHUH JIBYX
MapAJUICIIBHBIX MPSAMBIX CEKylled. Pemarh mpakThUdeckue 3ajlaud Ha HaXOXKICHHE
YIJIOB.

Bnagete mOHSATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpPEeAEsiTh
OMCCEKTPUCY yTJia U CEPEIMHHBIA MEPHEHIUKYJISAP K OTPE3KYy KaK reOMETPUYECKUE
MECTa TOYEK.



DopMyIUpOBaTH OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl M JIHAMETpa
OKPYXHOCTH, TOJIb30BATHCS MX CBOMCTBAMHU. Y METh MPUMEHATH 3TU CBOWCTBA IPHU
pelIeHnH 3a1a4.

Brnanerp NOHATHEM OMNMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaTbes (akTamMu O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA IIEPECEKAlOTCsl B OJHOW TOYKE, W O TOM, YTO CEpPEIVWHHBIC
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHsATHEM KacaTENbHOM K OKPYKHOCTH, IMOJb30BaThCA TEOPEMOM O
NEPIEHINKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tosp30BaTHCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMU, IIOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE I'€OMETPUYECKUE MOCTPOEHUS C MOMOIIBIO LUPKYIS U
JINHENKU.

K konHiy oOyuenuss B 8 KkJjacce o0OydyarOUIMiiCSd TOJYYUT CJCIYIOIIHE
MPEIMETHBIE PE3YJIHTATHI:

PacriozHaBaTh  OCHOBHBIE  BHABI  YETBIPEXYTOJBHUKOB, MX  DAIEMEHTHI,
II0JIb30BaThCSl KX CBOMCTBAMU IIPU PELIEHUH T'€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKM IEPECEUCHUsT MEAHAaH TpPEyrojibHUKa (IIEHTpa
Macc) B PEIICHUH 3a/1ay.

Bnagets noHstieM cpelHEN JMHUM TPEYTOJbHUKA WU TPAINCIUuU, TPUMEHATh UX
CBOWCTBA IIPU pELICHUU reoMeTpuueckux 3anad. [lonb3zoBaTbes Teopemon Pareca u
TEOPEMOM O MPONOPUMOHAIBHBIX OTpE3KaX, IPUMEHATh HUX IS PELICHUS
IIPAKTUYECKUX 3a7a4.

[IpuMeHsTh MpU3HAKU TOJAO00US TPEYrOJIbHUKOB B PEIICHUU T€OMETPUUYECKUX
3aaad4.

[Tonp3oBatbess Teopemoit I[ludaropa st pemieHuss TEOMETPUUECKUX U
npakTH4ecKux 3aaad. CTpOUTh MATEMATHYECKYIO MOJIENIb B IPAKTUUECKUX 3a/1ayax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIME JUTUHBI.

Brmaners moOHATHMSAMH CHHYyCa, KOCHHYCa MW TaHI€HCA OCTPOro yria
NPAMOYTOJBHOTO TPEYroibHUKA. [l0Nb30BaThCS 3TUMHM TOHATHSMH [JIs PELICHUS
IIPAKTUYECKUX 3a7a4.

Boraucnsate (pa3nuuHbIMU CITOCOOAMHU) TIIOMIAAb TPEYTOJbHUKA U TUIOIIAIN
MHOT'OYTOJIbHBIX (PUTYP (TOJIB3YSCh, IJIe¢ HEOOXOAMMO, KAIBKYIATOpOM). [IpruMeHsTh
MOJTyYCHHBIE YMEHUS B IPAKTUYECKUX 33/1adax.

Bnagerp mNOHATHAMM BOMCAHHOTO M LEHTPAIBHOIO yIJIA, HCIOJIb30BaTh
TEOPEMBI O BIHMCAHHBIX YTJIaX, YIJIaX MEXIY XOpJamH (CEKyIIMMHU) U YIJIe MEXIy
KacaTeJIbHOM Y XOPAOW NP PEUIEHUH T€OMETPUUYECKUX 3a1aY.

Bnagers mnoHATMEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IMPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MIPY PEIICHUH 3a]a4.



[IpuMeHATh MOJyYEHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMAaTHYECKHUE
MOJEIIN I 3324 PEAIbHOM )KM3HU U IPOBOJUTH COOTBETCTBYIOIME BBIUUCICHUS C
OpUMEHEHUEM TOJ00MST W TPUTOHOMETpUM (MOJIB3YSCh, TNIE€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xonmy oOyuenus B 9 Kkijacce oOyYarOmUCS TOMYYUT CIICTYIOIIHE
MIPEAMETHBIE PE3YNIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (YHKIIUU OCTPHIX YIJIOB, HAXOJUTh C UX TIOMOIIBIO
Pa3IUYHbIE JIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOIbHBIX
TPEyroJibHUKOBY). Haxoauth (C MOMOUIBIO KaJdbKyJISATOpA) UIMHBI M YTJIbI IS
HETA0JIMYHBIX 3HAYECHH.

[Tonb3oBaTbesa (popmynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXJECTBOM JUII HAaXOXJIECHHMsSI COOTHOLICHUM MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOpPEMBbl CUHYCOB M KOCHHYCOB JJII HAXOXKJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYroJbHUKOB»), NPUMEHITh WX MpH
pELIEHNH T€OMETPUUECKUX 3a/1au.

Bnagers noHsATUsAMU IpeoOpa3oBaHus MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX ¢uryp. Ilomp3oBaThCsi cBOWCTBaMU MOAOOUS TNPOU3BOJIBHBIX (QUTYD,
YMETh BBIYUCIATH JUIMHBI M HAXOAUTh YTkl y MOAOOHBIX (uryp. IlpumensTs
CBOMCTBa MMOI00MS B MPAKTUYECKUX 3aJladax. ¥ METh IPUBOAUTH MPUMEPHI MOJOOHBIX
(Guryp B OKpyKarouem MHpe.

ITonb30BaTbCA TEOpPEMAMH O IMPOU3BEIAEHUU OTPE3KOB XOPI, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHUMATh UX TEOMETPUUECKHN M (PU3NYECKUid
CMBIC]I, NPUMEHSTh HX B PEIICHMH TE€OMETPUUYECKUX U (PU3HYECKUX 3aj]ad.
IIpuMEHATh CKAJISIPHOE NPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JUIMH U YTIJIOB.

ITonp30BaThCd METOJAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PELICHNUN
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/au.

Brnagers NOHATHSAMU NPaBUIBHOTO MHOTIOYTOJBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBl YT OKPY>KHOCTHM M PaJMaHHOW MEphl yria, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacteil. [I[puMeHsITh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (WM UEHTPHI) CUMMETPUH (QUTYpP, MPUMEHSTH JBHKEHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MONyYEeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJEJIN IS 3324 PEAIbHON )KM3HU U IPOBOJUTH COOTBETCTBYIOIME BBIUUCICHUS C
NPUMEHEHHEM TMOJ00US U TPUTOHOMETpUYECKUX (YHKUMH (MOJIBb3YsACh, T
HE0OXO0AMMO, KAJIbKYJISITOPOM).



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMDBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  Ppe3yJbTaTbl OCBOEHUS MpOrpaMMbl  y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XaPAKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IPOSIBJIECHUEM MHTEpEca K MPOILIJIOMY U HACTOSIIIEMY POCCUICKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHUAM POCCUHWCKUX MaTEMaTHKOB U
POCCHIICKOII MaTeMaTH4eCKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTUKEHUN B
JIpYTUX HayKax U NPUKIAIHBIX cPepax;

2) rpa:xKIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHHUIO O0SI3aHHOCTEH Tpa)KIaHWHA U pealu3allu ero
paB, MPEACTABICHUEM O MaTEMAaTHUECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMUHbIX
CTPYKTYp, SIBJI€HUH, MpOLENyp TPa)xJTaHCKOro oOIecTBa (HAampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIECHHIO 3THYECKMX MpOOJIEM, CBSI3aHHBIX C
OPAKTUYECKUM IPUMEHEHUEM JOCTWKEHHH HAyKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX ITPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAaHOBKOM HA aKTHMBHOE YYacTU€ B pPEUICHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HAMpPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEeMaTHYECKOIro
oOpa3oBaHMsI Ha TPOTSHDKCHUHM BCEW JKU3HU JUISl YCHEMIHOW MpodecCHoHaTbHON
JESTEIbHOCTY W Pa3BUTHEM HEOOXOJWMBIX YMEHHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHAMBUAYAJIBHON TPAEKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4YETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K  SMOILMOHAJIBHOMY M 3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajJad, pEUIeHHWH, pacCyXIeHUH, YMEHHUIO BHUJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalWeld B JCATEIBHOCTH HA COBPEMEHHYK CHUCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U
oOlecTBa, IMOHMMAaHWEM MaTeMaTHYEeCKOM Haykd Kak c@epbl 4YeloBeuecKou
NEeSATEIbHOCTH, ATANoOB €€ pa3BUTUS W 3HAYMMOCTU JJISl Pa3BUTHUS LMBUIM3ALNH,
OBJIAJICHUEM $I3bIKOM MAaTE€MAaTHKH M MaTeMaTHYECKOW KyJIbTYpOM Kak CpelCTBOM
MIO3HAaHHUS MHpA, OBJAJAECHUEM NPOCTEHIIMMH HABBIKAMHM MCCIIEIOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GoOpMHpPOBAHHME KYJbTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TIPUMEHATh MATEMATHYECKHE 3HAHMS B MHTEPECax CBOETO
3I0pOBbSl,  BEIEHUS  30pOBOro  obpasa  KU3HU  (340POBOE  IHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHUH U OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTbH), C(OOPMUPOBAHHOCTHIO HaBbIKa peIeKCUU, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) 3K0JIOrMYeCcKOe BOCIIMTAHHE:

OpHEHTalMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM U pelIeHUs 3a/1ad B
00J1aCTH COXPAaHHOCTH OKPYKaIOLIEH Cpeibl, INITAHUPOBAHUS IMOCTYIIKOB U OLEHKH HX
BO3MOJKHBIX TOCJIEICTBUNA I OKpPY’KAIOLIEH Cpelbl, OCO3HAHUEM TIJI00aIbHOrO
XapakTepa 3KOJOTHYECKUX IMpoOJIeM U IMyTel UX pellieHus;

8) ajmanTanma K M3MEHAIOIIMMCH YCJIOBHAM COLNMAJBHON M NPHPOAHOM
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTU Yepe3 MPAKTHYECKYIO AESITEIbHOCTh, B TOM YHUCIE
YMEHHE YUUThCA Y APYTUX JIIOJIeH, IPUOOpETaTh B COBMECTHOM AESITEILHOCTA HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA JPYIHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHM, B TOM YHCIIE
(opMyIMpOBATh UAEH, MOHITHS, THUIIOTE3bI 00 OOBEKTaX W SBJICHUAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JCQUIUTHl COOCTBEHHBIX 3HAHUA WU
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallUl0,  BOCIHPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEeIIEeHUs W ACHCTBUA, (OPMYJIUMPOBaTh M OLEHUBATh PUCKU H
HoceACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

e BBIBIITH M XapaKTE€PU30BATHh CYLIECTBEHHBIE MNPU3HAKA MaTE€MaTHYECKHX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy MOHATHIMH, (DOPMYIUPOBATH
OmnpeneneHusl  TMOHATUWA,  YCTaHABIMBATh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(duKanuy, OCHOBaHUS [l OOOOIIEHUS U CpPaBHEHMS, KPUTEPHUH
IPOBOJUMOTI0 aHAIN3A;



BOCIPUHUMATh,  (OPMYJIUpOBaTH U  MpPeoOpa3oBbIBaTh  CYKICHUS:
YTBEPJIUTENbHbIE W OTpHUIATENbHBIC, €IUHUYHBIC, YacTHbIe U 0OIIue,
YCIIOBHBIE;

BBISIBJISITh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOTIOACHUSIX W YTBEPXKIACHHSX, Mpeajaratb KpUTEpHUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKIECHUU (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JJOKa3aTeIbCTBA
MaTeMaTH4eCKHUX ()aKTOB, BEICTPAUBATh apTryMEHTALIMIO, IPUBOIUTH TPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCcO0 pelieHus ydeOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapHMaHTOB pEIICHHUs, BHIOMpaTh Hauboiee MOAXOMANMN C  Y4ETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

MCTIOJIb30BaTh BOIMPOCH KaK HCCIICIOBATCIIbCKHI WHCTPYMEHT TIO3HAHHUS,
GopMyIUpPOBaTh  BOIPOCHI, (QUKCUPYIONIUE TPOTHBOpPEYHE, MPoOIeMy,
CaMOCTOSITENIEHO YCTaHABIMBATh HCKOMOE M JaHHOE, (POPMHUPOBATH TUITOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE;

NPOBOJUTH IO CAaMOCTOATEIHHO COCTaBJICHHOMY IUIaHY  HECJIOXHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HMCCIICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;
CaMOCTOSITeNIbHO (hOpMYJIMPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaM
MPOBEAEHHOTO HAOIOMCHUS, WCCICIOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIecca, a TakKe BBIIBUTATh
MIPEJITOJIOKECHHUS O €r0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATH HEIOCTATOYHOCTh M  H30BITOYHOCTh HWH(OpManuU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh GopMy mpelcTaBieHus HMHGOpPMAMM U WLIIOCTPUPOBATH
permaemMbie  3aJadyd  CXeMaMHu, JuarpaMMaM#, WHOW Tpadukoil u HX
KOMOMHAIIUSMU;

OLICHHMBATh HAAEKHOCTH HMHPOPMAIMU IO KPUTEPUAM, MPEATIOKEHHBIM
y4UTENEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHHBeEpPCalbHbIE y4eOHbIe JeHCTBUS:



BOCIIPUHUMATh M (POPMYJIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU U
LeNsAMH OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3PECHUS B
YCTHBIX U TMCBMEHHBIX TEKCTax, JaBaTh TMOSCHEHHUS IO XOAy pelICHUs
3a/1a4yd, KOMMEHTHUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B X0J/i¢ OOCYXXIIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKITaeMOU TEMHI,
po0JieMbl, pelIaeMoil 3aJauu, BbICKA3bIBaTh HJEH, HAICJICHHBIE HA IMOWCK
pElIeHUs], COMOCTABIATh CBOU CYXKIEHUS C CYXKICHUSMU JPYTHUX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3iU4he U CXOJICTBO MO3UIIMI, B KOPPEKTHOMN
dbopme GopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJCTABIATh PE3yJbTaThl PEIICHUS 3a/laud, SKCIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (pOpMAT BBHICTYIUICHHS C YYETOM 3a/1ad
IPEe3eHTAIlMU U OCOOCHHOCTEH ayAUTOPUH;

NOHUMATh W KCIOJIb30BAaTh NMPEUMYLIECTBA KOMAHJAHOW M WHIUBUILYIBHOU
paboTHI PU pElICHUU YUEOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOW JMESITEIBHOCTH, IJIAHUPOBATH OPTraHU3ALINIO
COBMECTHOM  paboThl, pacnpeaeysiTh BUIbI pabOT, J0roBapUBaTHCS,
o0cyX/IaTh MpOIECC U PE3yNbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B IPyNmNoBbIX (hopMax paboThl (00CYKaeHUS, 0OMEH MHEHUSIMHU,
MO3TOBbI€ IITYpPMbl M JPyTH€), BBHINOJHATH CBOIO 4YacTb pabOThl U
KOOPAUHUPOBATh CBOM JCHCTBUS C APYTMMH Wi€HAMU KOMAHJbI, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B  OOMIMHA  MPOAYKT TIO  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUJIAH, QJITOPUTM pEIICHHs 3a7auu (UM €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C yYETOM HMEIONIUXCS PECYypCOB H
COOCTBEHHBIX  BO3MOXKHOCTEW, AapryMEHTUPOBaTh M  KOPPEKTUPOBATH
BApUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysbTara
pelIeHns MaTEMaTUIECKOM 3a1auu;

NPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHHUM 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pPE3yJbTaTa ACSITEILHOCTH MOCTAaBIECHHOW IEIU U
YCJIOBUSAM, OOBSCHITh NPUYUHBI JIOCTHXKEHHS WIM HEAOCTHXKCHUS eIy,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 KJjacce OOyYarOUUHCS TOMYYUT CIICAYIOITHE
MIPEAMETHBIE PE3YNIbTATHI:

Yurate wuH(pOpMaALIMIO, TMPEACTABICHHYIO B TaOmumax, Ha JHarpaMmmax,
NPEICTaBIATh JaHHbIE B BHJAE TaOJWIl, CTPOUTH JAUArpaMMbl (CTOJIOHUKOBBIC
(cTosi0uaThie) M KPYroBbI€) IO MAaCCHBaM 3HAUYCHUI.

OnuceiBaTh ¥ HUHTEPIPETHPOBATH  PEAIbHBIE  YHCIOBBIE  JaHHBIE,
MpEICTABICHHbBIE B TAOJINIIAX, HA IUarpaMMmax, rpapukax.

Hcnonp30BaTh MJIsi ONUCAaHHS [JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apupMeTuueckoe, Meinana, HauOoJIblIee U HAMMEHbBIIIEE 3HAUEHUS, pa3Max.

NmeTp mpeacTaBiieHHE O CIy4ailHO W3MEHYMBOCTH Ha MpUMEpax IIEH,
(pU3HUECKUX BEIUYHMH, AHTPOIOMETPHUYECKUX JAHHBIX, MMETh INPEJICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

K xoHmy oOydyenuss B 8 kiacce oOydaromMiCA TONXYYHUT CIIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

W3Bnekatp M npeoOpa3oBbIBaTh WHGOpPMAIMIO, MPEACTABICHHYIO B BUJE
Tabnull, auarpamm, rpauKoB, MPEACTaBIATh JAaHHbIE B BUAE TAOJIML, TUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTUYECKUX TIOKa3aTeIed: CpeIHUX
3HAUYCHUN U MEp pacceuBaHus (pa3mMax, TUCTIEPCHS U CTaHIapTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YMCIOBBIX 3HAYEHUN M YACTOTHI COOBITHH, B TOM YHCIIE TIO
pe3yJibTaTaM U3MEPEHUIN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHI B OIbBITaX, 3Hash BEPOSITHOCTU
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMH
AJIEMEHTaPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaduyeckre MOJENIU: JEPEBO CIYyYalHOIO 3KCHEPUMEHTA,
qyarpamMMbl DWiepa, YuciaoBas mpsmas.

OnepupoBaTh NOHATUSMH: MHOXECTBO, MOJIMHOKECTBO, BBIMOJIHITH ONEpaluu
HaJ MHOXECTBaMH: OOBEIWHEHHE, IepecedeHne, JOTMOJHEHUEe, NEePEeYUCHiTh
AJIEMEHThI MHOXKECTB, IPUMEHSTh CBOIICTBA MHOKECTB.

Hcnonb3oBatk rpaduueckoe MpeacTaBIeHne MHOKECTB U CBSI3eH MEXKIy HUMU
JUTsl OTIMCAHMSI TIPOLECCOB U SIBJICHUM, B TOM YHUCJE MPU PEUICHUH 3aJad U3 IPYrux
y4eOHBIX TPEIMETOB U KyPCOB.



K xonmy oOyuenus B 9 Kkijacce oOydYarOUUCS TOMYYUT CIICTYIOIIHE
IIPEAMETHBIE PE3YJIIbTATHI:

W3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALUIO, IPEACTABICHHYIO B Pa3JINYHBIX
UCTOYHUKAX B BHUJE TAOJUL, AUArpaMM, I'paduKoOB, MPEICTaBIATh JTAHHBIE B BHJIE
Ta0IUL, TUarpaMm, rpapuKoB.

Pemarp 3amaun OpraHM30BaHHBIM IEpeOOPOM BapHUAaHTOB, a TaKkKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcrnonb30BaTh ONUCATENbHBIE XAPAKTEPUCTUKU JUIsI MAaCCHBOB YMCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYCHUS U MEPBI PACCEUBAHUSI.

HaxonuTh 4acToThl 3HaYE€HUH M YACTOTHI COOBITHS, B TOM YHCIIE IOJIb3YSACh
pe3yibTaTaMu MPOBEAEHHBIX U3MEPEHHUHN 1 HAOJIOICHUH.

HaxoauTh BEpOSTHOCTH CIyyalHBIX COOBITUH B HM3yYEHHBIX OIBITaX, B TOM
YlClie B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMH COOBITHUSIMH, B CEpHSIX
WCTIBITAHHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmeTp mnpencraBieHUME O CIy4alHOM BEJIMYMHE W O PaACHpEICICHUH
BEPOSATHOCTEM.

HNMeTp mnpeacTaBieHHE O 3aKOHE OONBIIMX YHCENI Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgposbie
Ne i/mn P Konrpoabnsie IIpakTHueckue (ipp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Yucna v BBIYKUCICHUS. PalinoHanbpHbIe o5 1 bubnuoreka [{OK
qucia https://m.edso00.ru/7f415b90
bubnunoreka LIOK
AJITCOPAHHCCKHC BLPAKCHIA 21 1 https://m.edso00.ru/7f415b90
bubnuoreka [{OK
¥ PaBHEHILL i HepaBeHCTsa 20 1 https://m.edso00.ru/7f415b90
bubnunorexa LIOK
Koopausatet u rpaguii. Qyricuin 24 L https://m.edso00.ru/7f415b90
bubnmorexa LIOK
IT 1
OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ii/m P Kontpoabnbsie  IlpakTHueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcbl
bu6nmoreka [IOK
1 Uucna u Beruucienus. KBajparabie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHs ¢ UeabiM 7 bubnuorexa [IOK
[10Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 Bbu6mmoteka [JOK
KBanparsslii TpEXuineH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubnmnoreka HOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) .
8 YHKUH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o Dysicunn. THCIOBBIC GyHKIUH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0



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

9 KJTACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne ii/m P Kontpoabubie IlpakTHueckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 Yucina u BerunciieHus. /lelicTBUTeNnbHbIE 9 bubnuorexa [JOK
qucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 o 16 1
YHETGHH https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HAHUHU https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne n/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
IIpocreiine reomeTpudecKkue Gurypsl u
I/I)I() cBorictBa. M3me TepHI/Ie FeOMe(b H}r;lc)acxnx 14 bubmmorexa [JOK
’ p P https://m.edsoo.ru/7f415e2e
BEITUYUH
bubnuoreka [{OK
T 22 1
PEyTOTRHIIH https://m.edsoo.ru/7f415e2e
[TapannenbHble IpsAMbIE, CyMMa YIJIOB 14 1 bubnnorexa [JOK
TpPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmmnoreka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
I1 4 1
OBTOpeHHE, 0600meHHe 3HanHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ii/m P Kontpoabubsie IlpakTHueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
N bu6nmoreka [IOK
1 4 12 1
SIRIPEXYTONBHIIH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1 bubmorexa HOK
potioptt P  1OA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanen
3 Tpe ISOJ?I)HI/IKOB u f/IHoro FOJ‘?ITHII:IX ¢ur 14 1 bubmmorexa [JOK
pey 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hayana 10 1 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
bubnmnorexa LIOK
6 I1 0006 7 4 1
OBTOPEHHE, OOODIEHHIE SHatiH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJTACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3iesioB H TeM uugpoBbIie
Ne ii/m P Kontpoabnbie  IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CUHYCOB. Penienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodbus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
B 12 1
3 SKTOpHL https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 E:ffg;l;f;{saoggﬁ £41a12c
[IpaBuIbHBIE MHOTOYTOIBHUKH. J{TrHA
5 01? YKHOCTH | TLIO ya b Kpyra g 8 bubmmorexa [JOK
Py m I[U pyra. https://m.edsoo.ru/7f41al2c
Brraucnenne miomanei
bu6mmoreka [JOK
6 6
JBIKEHHS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnsie IIpakTHueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 HpercranicHie MaHREX ! 2 https://m.edsoo.ru/7f415fdc
bubnuoreka [{OK
2 OmHcatenbHas CraTneThia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [IOK
3 Ciy\afinas H3MCHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoteka IIOK
4 Brenerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposATHOCTE 1 9acToTa Ciiy4yaliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [IOK
2
6 O0001enne, cucTeMaTH3amus 3HAHUH 5 httos://m.edsoo.ru/7FA15fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne ii/m P Kontpoabnbsie  IlpakTHueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6nmoreka [IOK
IT 7 4
OBTOpeHHe kypea 7 fotacea https://m.edsoo.ru/7f417fb2
OnucarenpHas cTaTucTuka. PaccenBanue 4 bubnuorexa [IOK
JTaHHBIX https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
Mroxectsa 4 https://m.edsoo.ru/7f417fb2
bubnunoreka LIOK
B i 0 6 1
CPOATHOCTE CIyHauHoro COLRITHA https://m.edsoo.ru/7f417fb2
bubnmorexa LIOK
B 4
BE/ICHHE B TCOPHIO rpado https://m.edsoo.ru/7f417fb2
. bubnuoreka [{OK
Crysaiiibie COObITHA 8 https://m.edsoo.ru/7f417fbh2
bubnmnorexa LIOK
i 4 2
O06006111IEH1E, CUCTEMATU3allUs 3HAHUI https://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

Koan4yecTBO 4acos DJIEKTPOHHbIE
HauMeHoBaHUe Pa3ieioB H TEM nudpoBLIe
Ne ii/m P Kontpoabnbsie  IlpakTHueckue (uidpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
bu6nmoreka [IOK
1 Hosropenue kypca 8 wacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka [{OK
2 DIeMEHTI KOMOMHATOPHIH 4 1 https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpOSITHOCTD 4 Bubmiorexa IOK
P P https://m.edsoo.ru/7f41a302
bubnuoreka [{OK
4 " b 1
CHBITAHIE HEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bubmuoreka [IOK
> Cryaifras semrmna 6 https://m.edsoo.ru/7f41a302
bubmmoteka IIOK
6 Obodmenne, KonTpo, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2

Ka.]'[eHI[apHO'TeMaTI/I‘-IeCKOG IIIAHUPOBAHUC ABJIICTCA CKCTOAHBIM ITPHUIIOKCHHUCM K pa60qeﬁ IIporpamMme.



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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