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Haumenosanue kypca: Maremarhka

Knacc: 8 6, B

VposeHs obuiero 06pa3opais OCHOBHOE obumee ofpasopaHue

Vyyrens MaTemaTHkH_I acanosa MaraHart BaxTaH Kbi3bl

Cpoxk peanH3aluH nporpamMmsl 2024-2025y4ebHbli TO

Koau4ecTBo 4acos no y4eOHOMYy nuiaHy: BCETO 204 yacoB B rojl, B HEEMO 6 4acoB

VuebHHK!

Martemaruka. Anrebpa 8 Knacc: Gasossiii yposens:y4ebnuk/ F0,H.Maxaperies, H.T Musnmok u ap.noa penaxuueit C. A TenskoscKoro- 17-e
u3a.-Mocksa 11poceelien ue,2024,-319[1]c.:nn.

Martemaruka. [eomerpus.7-9 kiaccel:0a30BbIi ypoBeHb:yueOHHK J1.C.ATanacss, B.® Byrty3os, C.6.Kanomues 1 1p -14 u3n.,nepepad-

MocxksaTIpocsemerne,2024, - 416¢.:1n
MaTemaTHka. BeposaTHOCTE H cratucTHKa: 7-OKknacchi:6a3oBbii yaeOHHK: yueOnuk B2 wactsix/U.P Bricoukuii, H.B. Aumenko; noa pen.

W B Amenko.-Mocksa: [IpoCBEIICHHE, 2023,



Conep:kanue
1. Copnep:xxanmne yueOHOro nmpeamera.

2. Ilnanupyemble pe3yJbTAaThbl OCBOEHHS y4eOHOI0 MpeaMeTa.

3. TemaTmueckoe INIAHUPOBAHHE ¢ YKA3AaHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HA OCBOCHHE KaXK10i TeMBbl.



INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIEro 0o0pa3oBaHMs: OHAa 00eCIeUnBaeT U3yUeHHE IPYTUX TUCIUIUIMH, KaK
€CTECTBCHHO-HAYYHOT0, TaK U TYMaHHUTAPHOTO IUKIIOB, €€ OCBOCHHUE HEOOXOIUMO IS TIPOJIOJKEHUST 00pa30BaHUs U B TIOBCETHEBHOMN JKU3HU.
Pa3zButne y 0oOydaronmmxcsi HAy4YHBIX MPEICTABICHHH O MPOUCXOXKICHUU U CYIIHOCTH alreOpanveckux aOCTpakIui, Crioco0e OTpa)KeHHUs
MaTeMaTHYECKOW HAYKOH SIBJICHUI M MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POIIM MATEMaTHYECKOTO MOJICIIMPOBAHUSI B HAYYHOM MO3HAHUU H B
MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBINLICHHS, HEOOXOMUMBIX ISl aAaNnTalud B COBPEMEHHOM
uudpoBom obmiectBe. M3yuenue anreOpsl oOecrieunBaeT pa3BUTUE YMEHHUS HAOJI0aTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHS WM BBIBOJBI, (OPMYJIHPOBATH YTBEPIKICHUSI.
OcBoeHue Kypca anreOpbl 00eCIeYrBaeT Pa3BUTHE JIOTHUECKOTO MBIILICHHS 00YUYaIONIMXCsl: OHH MCIIOJIb3YIOT JICTYKTUBHBIC U MHIYKTUBHBIC
paccyxacHus, 0000IIeHHe W KOHKpETH3alluio, a0bcTparupoBaHue u aHanmoruto. OOydeHue anreOpe mpeanoiaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITENIFHOW JIESITETIbHOCTH OOYYalOUINXCs, TO3TOMY CaMOCTOSATENBHOE pEIIeHHE 3a/ad SBISIETCS peaju3alield JesTeIbHOCTHOTO
NPUHIUIA 00yYCHHUS.

B ctpykType nporpaMmmel yaeOHOTO Kypca «Anredpay 11t OCHOBHOTO 00IIIero 00pa3oBaHKsi OCHOBHOE MECTO 3aHMMAIOT COACPIKATEIILHO-
METOMYECKHE JIMHUN: «Hucna U BIYUCIEHUN», « ANredpandeckue BbIpaXXeHUs», « Y paBHEHUS U HepaBeHCTBa», «Dynkuuny». Kaxnas us stux
COJIEPKATEIBHO-METOANYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YYEHHUs Kypca, B3aUMOJCHCTBYS C IPYTHMH €ro JUHUAMU. B
X0/JIe U3yUYeHHS y4eOHOT0 Kypca 00yUarouMCs IPUXOAUTCS JIOTHYECKU PaCCyKAaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3H
C 3TUM B Iporpammy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOTO0 O0pa3oBaHMsI M CIIOCOOCTBYIOIIME OBJIAJACHUIO OOYYAIOUNIMMHCS OCHOB YHHBEPCATBHOTO MAaTeMaTHYECKOTO S3bIKA.
CopepxaTelbHON U CTPYKTYPHOI 0COOCHHOCTBIO YIeOHOTO Kypca « Anre0pay sSBISETCS €r0 MHTETPUPOBAHHBIN XapaKkTep.

Copnepxanne MuHUM «Yucaa ¥ BBIUMCICHHSD CIY>KUT OCHOBOHM JUIS JajdbHEHIIEro M3yuyeHUs: MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y
00y4JaromuXCsl JIOTMYECKOTO MBIIIIEHHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BAThCS AITOPUTMAMH, a TaKXkKe MPUOOPETECHHIO MPAKTHYECKHX
HABBIKOB, HEOOXOJUMBIX JJIsi TIOBCEIHEBHON >KM3HU. Pa3BuUTHE MOHATHUS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUs CBSI3aHO C
paloHATBLHBIMU U UPPAIIMOHATBHBIMU YHCIIaMH, POPMHUPOBAHUEM IPEICTABICHHM O IEHCTBUTEILHOM YUCIE. 3aBEPIICHUE OCBOCHUS YUCTIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIO.

CogepxaHuie JBYX alreOpanyecKux IWUHUH — «AnreOpandecKkue BBIPAKCHHUS» U «YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET
(GOPMHUPOBAHHIO Yy OOYYArOMIMXCSA MaTeMaTHYECKOTO armapaTa, HeOOXOJAUMOTO JUIS PElICHHs 3a7ad MaTeMaTHKH, CMEXHBIX TPEIMETOB H
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aja4. Ha ypoBHe ocHOBHOro o01ero oopasoBanus y4eOHbIM MaTepual TpyNIUpyeTcs BOKPYT pallOHAIbHbIX
BbIpaXeHHUH. Anrebpa TEMOHCTPUPYET 3HAYCHHE MAaTEeMAaTUKH KaK s3bIKa JIJISl TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENEH, OMMCaHUs MPOLIECCOB U
SBIIEHUH peanbHOro Mupa. B 3amaun oOyueHus anrebpe BXOIAT TaKkKe JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXO0IUMOTO,



B YACTHOCTH, I OCBOCHHS Kypca HH(POPMATHKH, U OBJIaJICHUE HABbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOJIBHBIX (OpPM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxannie (pyHKIIMOHATBHO-TpaAUUIECKON JTHHUM HAIEJICHO Ha IMOJYyYCHHE OOYYaIOIMMUCS 3HAHUK O (DYHKIUAX KaK BaKHEHIIeH
MaTeMaTHYeCKON MOJIENHU Ui OMUCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBIICHUHN B pUpo/Jie U ob1iecTBe. M3yuenue marepuaia
CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS YMEHHMS MCIIOJIb30BAaTh Pa3jMuHbIe BBIPA3UTENIbHBIE CPEACTBA SI3bIKAa MAaTEMAaTHKH — CIIOBECHBIE,
CUMBOJIMYECKUE, rpadrueckne, BHOCHT BKJIa] B (POPMUPOBAHKE TIPEICTABICHUN O POJIU MATEMATUKH B PA3BUTUHU ITUBUIIH3AINH U KYJIbTYPBHI.

CornacHo ydyeOHOMY MiaHy B 7—9 Kiaccax m3ydaercs yueOHbBIH Kypc «AnreOpa», KOTOPHIN BKIIOYAET CIIEAYIOIINE OCHOBHBIC Pa3Ieiibl
conepkanus: «Hucna u BEIYUCICHUA», « ANreOpandeckue BhIPAKEHU», « Y PAaBHEHUS U HEPABEHCTBA», « DYHKIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» 8 kiacca otBoautcs 102 yacos(34aca B HEIETIO)

['eomeTpus Kak OJ1H U3 OCHOBHBIX Pa3JIeIOB IIKOJIBHOW MAaTEeMAaTHKH, HMEIOIINN CBOSH IIEJIhI0 00€CIICYNTh N3yYeHHE CBOMCTB U Pa3MepoB
¢uryp, ux OTHOLICHUM U B3aMMHOE PaclOJOKEHUE, OIUPAETCS Ha JOTMYECKYI0, JOKA3aTeNbHYIO JIMHUIO. LI[eHHOCTh U3yueHusl TeOMETpUU Ha
YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUs 3aKIIIOYAETCS B TOM, YTO OOYYAIOUIUICS YUUTCA MPOBOAMUTH JOKa3aTelIbHbIE PAcCyKIEHHUS, CTPOUTD
JIOTUYECKHE YMO3aKIIFOUEHUSs, JOKa3blBaTh MCTUHHBIC YTBEPXKACHUS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIEHUS «OT
MIPOTUBHOTOY, OTIUYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOPATHBIC YTBEPKICHHUS.

Btopoit nenpio uM3yueHuss reoOMETpUM SIBISIETCS MCIIOJIb30BaHHWE €€ KaK MHCTPYMEHTa NpPH PEIIEHWH KaK MaTeMaTHYeCKHX, TaK M
MPAKTUYECKHX 3a7a4, BCTPEYAIOIINXCS B peajbHOM ®Ku3HU. OOy4aromuics J0KEeH HAyYUThCs OMPEeIUTh TeOMETPUUECKYIO QUTYPY, ONUCATh
CJIOBaMU JIaHHBIN YePTEXK WM PUCYHOK, HANTH TUIOMIA b 3€MEIBHOTO YYacTKa, PACCYUTATh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOess Win
TpebyeMbie pa3Mephl Tapaxka JjIsi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JIMHKUS B U3y4eHUH TeoMeTpuu. [Ipu pemennn
3a/1a4 MPAKTUYECKOTO XapakTepa OOYYaroIUKUCS YYUTCS CTPOUTH MATEMaTHUYECKUE MOJENH peajbHbIX >KHU3HEHHBIX CUTYaIllil, TPOBOJUTH
BBIYHCIICHHS M OLIEHUBATh a/IEKBAaTHOCTh MOJIYYEHHOTO pe3yJIbTaTa.

Kpaitne BakHO MOAUEPKUBATH CBA3M TE€OMETPUU C APYTMMH YYEOHBIMH TpeaMeTaMH, MOTHBHUPOBATH HCIIOJIB30BATh OMpPEIEICHUS
TEOMETPUUYECKUX (PUTYP U TOHATUN, TEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHUN B (PM3UKE U TEXHUKE. DTU CBSI3M HamOoJiee SIpKo
BUJIHBI B TeMax «BekTops», « Tpuronomerpudeckue cooTHomeHus», «Meron koopaunat» u «Teopema ITudaropay.

VYueOunsblii kypc «['eoMeTpus» BKIIIOUAET CIEAYIOLIME OCHOBHBIC pa3/ielibl conepikanus: «l'eomerpudeckue (QUTypbl U WX CBOWCTBaY,
«/3mMepeHne reoMeTpUUECKUX BEIUYUHY, «J]eKapTOBbl KOOPAMHATHI Ha MIIOCKOCTHY, «BeKTops», «/IBrkeHus miockocTuy, «lIpeobpa3zoBanus
OO0,

Ha u3yuenue yuebHoro kypca «I'eomerpusi» oTBoauTcs B 8 Kitacce — 68 yacoB (2 yaca B HE/IEIIO)



Conep:xxanue

AulredpanyecKkue BbIpasKeHUs

KBagparHblil TpEXUWIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpamueckoit apobu. CrnokeHue, BRIMUTAHUE, YMHOXKEHHE, JISIICHUE aNreOpandecKux
npobeil. PaninonansHble BRIpaXEHUS U UX MpeoOpa3zoBaHUe.

Yucsia ¥ BLIYUCICHUSA

KBanpatublii kopeHb u3 umucna. [lonsarue 06 uppanuonansHoM yucie. Jlecarnynbie TpUOIMKEHUs UPPAMOHATBHBIX unced. CBoicTBa
apuQMeTUUECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHHE K ITPe00pa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSAM. JefCTBUTENbHbIE YUCIA.

Crenens c 1eJIbIM TTOKa3ateneM U e€ cBoicTBa. CTaHaapTHas 3aluCch YHCIIA.

YpaBHeHUs] M HEPABEHCTBA

KBanparaoe ypaBHeHue, GopMyJia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHUH, CBOIAIIMXCS K JIMHEHHBIM U
kBagpaTHbIM. [IpocTeiinme qpoOHO-paloHaIbHbIE YPAaBHEHHUS.

['paduueckast MHTEpIIpeTalUs YPAaBHEHUI ¢ ABYMS MEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHHH ¢ JByMs nepeMeHHbIMU. [Ipumepsl
pELICHU CUCTEM HEIMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Permenue TekCTOBBIX 3aj1ay anreOpandeckuM CrocoOOM.

YucnoBsle HEPAaBEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IepeMeHHON. PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C
o/1HOI nepemeHHON. CHcTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEHHOM.

DOyHKIUHA

[Tonsitue pynkunu. O61acTb onpeeneHns U MHOKECTBO 3HaueHu QyHKIU. CrocoObl 3a1aHus PyHKINH.

I'padux Gpynkuuu. YreHne cBoicTB GpyHKIMU 10 €€ rpaduky. [Ipumepsl rpadukoB GyHKIUH, OTPAKAIOUINX pealbHbIE POIIECCHI.

@DyHKLUH, OMHUCHIBAIONIUE MPSMYIO U OOpaTHYIO IPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIMH Y = X2,y = X3,y = VX, y=|X].
['paduueckoe perieHrne ypaBHeHU I

Yeruipéxyroabuuku. [lapammenorpamm, ero nmpusHaku W CBOMCTBA. YacTHBIE Ciydad MapauiesiorpaMMOB (MPSMOYTOIBHUK, pOMO,
KBaJlpar), UX MpU3HaKu U cBoiicTBa. Tpanerus, paBHOOOKas Tpaneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroabpHas Tpanemus.

Meron yasoenus Meauansl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 MPONOPLMOHATIBHBIX OTPE3KaX.



Cpennue TUHUK TpEyrojbHUKa U Tpaneuuu. LleHTp mace TpeyrojapHuKa.

[Tonobue TpeyronpHUKOB, Ko3hduuumeHnt mnomodbus. Ilpusnaku momobus TpeyroabHUKOB. [IpumeHeHue mnmomoOusi NMpH pELICHUU
IIPAKTUYECKUX 3ajau.

CpoiictBa miomazei reomerpuueckux ¢uryp. Popmynbl A IUIOLWAIM TPEYrojbHHUKA, NapajjenorpaMma, pomba M TpanenuH.
OTtHoulenue miouiaaeil mnogo0HeIX Guryp.

Brruncenue miomnianeii TpeyroJbHUKOB B MHOTOYTOJILHUKOB Ha KJIeTYaTo Oymare.

Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun npaKTHYECKUX 3aad.

CuHyc, KOCHHYC, TaHIE€HC OCTPOro YyIJIa MpPSAMOYTOJBHOIO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkiuu yrioB B 30, 45 u 60°.

BrnucanHble 1 eHTpaIbHbIE YTJIbI, YTOJI MEXKIY KacaTelbHON U XOPJOH. YTJIbl MEXy XOpJaMH U CeKyIMMH. BrircanHble 1 onucaHHbIe

Y4eThIpEXYTONBHUKU. B3anMHOE pacrionokeHue IByx okpykHoctei. Kacanmue okpysknocreit. O0mue KacaTebHbIe K IBYM OKPY>KHOCTSIM.

[IpencraBienue naHHBIX B BUJE TaOIUII, AUArpaMM, rpaduKkos.

MHO)K@CTBO, QJICMCHT MHOXKCCTBA, IIOAMHOXXCCTBO. OnepauHH Haad MHOXXCCTBaMU: O6”[>€I[I/IHCHI/IG, IIEPECCUCHUC, JOIIOJTHCHHC. CsoiicTBa
onepaunﬁ Haa MHOXCECTBaAMU: IECPEMCECTUTCIIBHOC, COUYCTATCIIbHOC, PaCIpCaACIMTCIbHOC, BKIIIOYCHHA. Hcnonp3o0Banue Fpa(l)I/ILICCKOFO
MpeaACTaBICHHUA MHOXKCCTB JIA OIIMCAaHU PCAJIbHBIX ITPOLECCOB U ﬂBHCHHﬁ, IIpH pCUICHUMA 3a/1a4.

I/ISMepeHI/IC pacccuBaHusl NJaHHBIX. I[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC YHUCJIIOBBIX Ha60pOB. I[I/IarpaMMa pacceruBaHus.

9J'IeMeHTapHBIe COOBITHS CHy‘IﬂﬁHOFO OIIbITA. CnyqaﬁHble COOBITHSL. BepOSITHOCTI/I coObITHii. OIBITH C PaBHOBO3MOKHBIMU
SJICMCHTApHBIMU COOBITHSIMH. CHy‘IaﬁHBIﬁ BLI60p. CBs3b MCKAY MAJIOBEPOATHBIMHU U MMPAKTUYCCKU JOCTOBCPHBIMHA COOBITHSIMH B mnpupozae,

00I11eCTBE U HayKe.

Hepeso. CBolicTBa JepeBbEB: €AMHCTBEHHOCTD IIYTH, CYILIECTBOBAHHE BUCSUYEH BEPLINHBI, CBSI3b MEXK/1y YMCIIOM BEPILUH U YUCIIOM pedep.
[TpaBuio ymHoxkeHus. Pemenue 3anad ¢ momomnibio rpados.

[IpotuBononoxusie coObiTHs. Jmarpamma Ditnepa. OObeauHeHne W mepecedeHne coObiTuii. HecoBmecTHbie coObiTHs. Dopmyna
CJIOKEHUS BEPOSTHOCTEH. YcClOBHAs BEpOATHOCTH. [IpaBmiio ymHoxkenws. HeszaBucumbie coObiTus. [IpencraBieHue sKcnepuMeHTa B BHUIE
nepeBa. Penienue 3a1a4 Ha HAX0XkAEHUE BEPOATHOCTEHN C TIOMOLIBIO JIEpEBA CIIyYalHOTO SKCIIEPUMEHTA, JuarpaMm Jitiepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHHSI POTrPaMMbl yU4eOHOTO Kypca «Anredpay XxapakTepu3yoTCs:

1) narpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpeca K IPOLUIOMY U HACTOSIILIEMY POCCUICKOW MaTeMaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K JJOCTUKEHHUSIM POCCUMCKUX
MaTEMaTUKOB U POCCUNCKON MaTeMaTUYeCKON LIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JTOCTUKEHUI B IPYTrUX HayKaxX U NPUKIAIHBIX cepax;

2) rpaskIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0s3aHHOCTEH TpakJaHWHA M pealu3alld €ro IpaB, MPEACTaBICHHEM O MAaTEeMaTHMYECKHUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYp TPakJaHCKOro oOmiecTBa (HarpuMep, BBHIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO STHYECKUX IpPOOJEM, CBSI3aHHBIX C IMPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUH HayKd, OCO3HAHHEM Ba)KHOCTU MOPAJIBHO-
TUYECKUX MPUHILIUIOB B IESITEIIBHOCTU YUEHOTIO;

3) TpyAOBOE BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEHICHUM MPaKTUYECKHX 3aJad MaTeMaTHYeCKOM HamnpaBJIC€HHOCTH, OCO3HAHHEM Ba)KHOCTU
MaTeMaTUYeCcKOro o0pa3oBaHMs Ha MPOTSKEHUH BCEH KM3HU 7Sl YCIEITHON MPOo(ecCHOHANBbHOM NEATENIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHH, OCO3HAaHHBIM BHIOOPOM M TMOCTPOSHUEM HHAWBHIYabHOW TpaeKTOpUU OOpa3oBaHHS M >KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB M 0OLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUITHIO MATEMaTHYECKUX O0OBEKTOB, 3a/1a4, PEIIEHUH, pacCy A€HUNH, YMEHUIO
BUJIETh MATEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMeH B e TEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX NMPEACTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEIOBEKA,
IPUPOJIBI M 00IIeCTBa, TOHUMAHUEM MaTeMaTHUECKON HAyKH Kak cepbl UeI0BEYECKOM 1eATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUUMOCTH JIJIs
pPa3BUTHUSl LIMBUJIM3ALNM, OBJIAJICHUEM SI3BIKOM MAaT€MATUKH M MAaT€MAaTHUYECKOW KyJIbTYpOM Kak CPEeICTBOM IMO3HAHMS MHUpPA, OBIAJCHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, popMupoBaHue KyAbTYPbI 310POBbS M SMOLMOHAIBHOI0 0JIar OOy YHs:



FOTOBHOCTBHIO IPUMEHSATh MAaTEeMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3710POBbs, BEACHHUS 3JJ0pPOBOT0 00pa3a KU3HH (30pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIIBIXA, PEryJspHas Gpu3ndeckas akTHBHOCTB), CPOPMUPOBAHHOCTHIO HaBBIKA PEIICKCUH, PU3HAHUEM
CBOETO MMpaBa Ha OMMOKY U TAKOTO e TpaBa JPyTroro 4eI0BeKa;

7) 3K0JI0rHYecKoe BOCIUTAHUE:

OpHUeHTAaIlMel Ha TPUMEHEHUE MaTeMaTUYeCKUX 3HAaHUHU JUJIsl pelIeHHs 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY>KaloIllel cpe/ibl, INTaHUPOBAHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOXKHBIX TIOCTIEJICTBHI JIsI OKPY KAIOIIEH cpeibl, 0CO3HAHUEM TTI00aTBHOTO XapaKTepa KOJOTUIECKUX MPOOJIeM U
IIyTEH UX PEIICHMUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM CONUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIOBHUSAX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 IMPAKTHYECKYIO
JeATEeIbHOCTh, B TOM YHCJIE YMEHHUE YUYUThCSA y APYTHX JFOJIeH, MpUOOpeTaTh B COBMECTHOW JI€ATENbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETCHIIMH U3 OTIBITA JPYTHX;

HEOOXOUMOCTBHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uncie GOpMYyITUPOBATH UACH, TOHITHS, TUIIOTE3bl 00 00BEKTaX U SBICHUSX, B
TOM YHCJI€ PaHEe HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIlMI0 KakK BBI30B, TPEOYIONIMI KOHTpPMED,
KOPPEKTUPOBATh MPUHUMAEMEBIC PEIICHUS U ACUCTBHSI, (DOPMYITHPOBATH M OIICHUBATh PUCKU U TIOCIICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDHI

ITo3HaBaTeabHbIE YHUBEPCAJTBHBLIC yqeﬁm,le JeHcTBUA

ba3oBble Jlornueckue 1eMCTBHA:

e BBUIBJIATH U XapaKTE€PU30BaTh CYLIECTBEHHBIE NMPU3HAKUM MATeMaTHYECKUX OOBEKTOB, MOHSTUN, OTHOLICHUH MEXAY MOHSTUSMH,
(bopMyIMpoBaTh ONpeNeNeHHs] MOHATHH, YCTaHABIUBATh CYLIECTBEHHBIH NMPHU3HAK KJIacCU(PUKALMU, OCHOBAHMS Ui 00O0OLICHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJIUMOIO aHAJIN3A,

e BOCIPHHHMMATh, GOPMYJIMPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPAUTEIbHbBIE U OTPULATENbHBIE, €IMHUYHbIE, YACTHBIE U 001IHeE,
YCIIOBHBIE;

® BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpeUrs B (akTaX, JNaHHBIX, HAOMIOJACHUAX U YTBEPKICHUSX,
[peaiaraTb KpUTEPUH IJIS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUN;

® JIeNIaTh BBIBOJBI C UCIOJIB30BAHNEM 3aKOHOB JIOTHKH, I€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e pa3bupaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUU (IIpsIMble U OT MPOTHBHOTO), MPOBOAUTH CAMOCTOSITEIHHO HECIOKHBIE
JI0Ka3aTe’abCTBA MaTEeMaTHUYECKUX (aKTOB, BBICTPAWBATh apryMEHTALMIO, IPUBOAUTH HMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
CcOOCTBEHHBIE PacCykICHUS;



BbIOMpaTh croco0 pemieHus yd4eOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIICHHUs, BbHIOMpaTh Hauboyiee MOAXOISAIINM ¢
y4E€TOM CaMOCTOSTEIbHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKHe AeCTBHS.

UCIIOJIB30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS, (HOPMYIHUPOBATH BONPOCHI, (PUKCHPYIOIIUE MPOTHBOPEUHE,
npo0JieMy, CaMOCTOSITEIBHO YCTaHABIMBATH HCKOMOE U JAHHOE, OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3HIIUI0, MHCHUE,
IPOBOJIUTH MO0 CAMOCTOSITEJIBHO COCTaBICHHOMY ILIAHY HECJIOXHBIA SKCIEPUMEHT, HEOOJBIIOE HCCIICAOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTEeMaTHIEeCKOTO 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEXTy CO00ii;

CaMOCTOSITENILHO (HOPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOJIOICHUS, UCCIICIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 00001IEHUI;

IPOrHO3MPOBATH BO3MOXKHOE PAa3BUTHE MTPOLIECCA, @ TAKIKE BBIIBHUIATh MIPEAMOIOKCHHUS O €ro Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(OPMAIIMH, TAHHBIX, HEOOXOAMMBIX IS PEIICHUS 33/1a4H;

BEIOMpaTh, aHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HH(POPMAIIHIO Pa3IMIHBIX BHJIOB U OPM MPEIACTABICHUS;
BEIOMpaTh (OpMy IpeaCcTaBIIeHNs NHPOPMAITUU U WILTIOCTPUPOBATH PEIIaeMbIC 33]Ja4d CXEMaMH, JHarpaMMaMy, HHON TpaduKOi U uX
KOMOWHAIIASIMHU;

OIICHUBATH HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHUSIM, TTPEITIOKCHHBIM YUUTENIEM WK C(HOPMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JaelcTBHUA:

BOCIPUHUMATh U (POPMYIHPOBATH CYXK/IE€HUS B COOTBETCTBUU C YCIOBHUSIMHU M LIEISAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOUKY 3p€HHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4l, KOMMEHTUPOBATh MOTYUYEHHBIN
pe3yJIbTaT;

B X0Jie OOCYXJEHHs 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMbl, MpOOJeMbl, peliaeMoi 3a/lauyd, BBICKAa3bIBaTh WJIEH,
HalleJICHHbIE Ha MIOMCK PELICHNUs, COMTOCTABIIATh CBOH CYX/IEHUS C CYKACHUSAMHU IPYTHX YYaCTHUKOB JIaiora, OOHapyKHUBaTh pa3inyue
U CXOJICTBO MO3ULIUI, B KOPPEKTHOM (opme (HOopMyIHpPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBISATh PE3yJbTaThl PELIEHHs 3aJauM, JKCIEPUMEHTa, HCCIIEIOBaHUS, IPOEKTa, CAMOCTOATEIbHO BBIOMpaTh (opmar
BBICTYIIJICHUS C YYETOM 3a]a4 MPE3eHTAIlMU U OCOOCHHOCTEN ayUTOPUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHANBUAYATbHON paOOThI IPU pEeUIeHUH YYeOHBIX MAaTEMAaTUYECKUX 3a/1a4;
IPUHUMATh 1I€JIb COBMECTHOW JeATEIbHOCTH, IUIAHMPOBATh OPraHM3AIMI0 COBMECTHOW paboThl, pacmpelneisTh BUIbl padoT,
JIOTOBapHUBAThCS, 00CYKIaTh MPOLECC U Pe3yNIbTaT paboThl, 0000I11aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;



® y4YacTBOBATh B IPYIIOBBLIX opMax paboThl (00CYkKIeHUs, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOJIHATH CBOIO YacTh
paboTHI U KOOPAUHUPOBATH CBOU JICHCTBHSI C APYTHMMH WICHAMHU KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIAJA B OOIIHMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.
PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS
Camoopranu3anus:
®  CaMOCTOSITEIILHO COCTAaBIIATH IIJIaH, aJITOPUTM pPEIICHUsS 3a1a4u (MU €ro 4acTh), BRIOMPATh CIIOCO0 PEIICHUS C YYETOM MMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C Y4ETOM HOBOW MH(OpMAITUH.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:
® BJIAJICTh CIIOCOOAMH CAMOITPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U pe3yiIbTaTa PeIIeHUs] MAaTeMAaTUISCKOM 3a/1a4;
® MpeABHAETh TPYJHOCTU, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEUICHUH 3a7aul, BHOCUTh KOPPEKTUBBI B AESITEILHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
L] OILICHHUBATh COOTBCTCTBUC pe3ynLTaTa NCATCIIBHOCTHU HOCTaBHCHHOﬁ meianm u yCJIOBI/IﬂM, O6B$[CH$[TI) HpI/ILII/IHI)I JOCTHXXCHUA WU
HEJOCTH)KCHUS LIEJIH, HAaXOAUTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0ydeHus B 8 kiacce 00ydaromuiics MoIyuuT ciaelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BIYUCICHUSA

Hcrnonb30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTENBHBIX YHCEN JUIsl CPaBHEHHs, OKPYIVICHMS W BBIYMCIICHUH,
n300pakaTh JEHCTBUTENIbHBIE YHCIIA TOUKAMH Ha KOOPJIMHATHOM MPSIMOii.

[TpuMeHATh MOHATHE apU(PMETHYECKOro KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHble KOPHM, HUCMONb3Yysd IpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIIOJHATH MpeoOpa3oBaHusl BhIPAXKEHUN, COJEpKAIINX KBAapATHbIE KOPHU, UCII0JIb3YS CBOICTBA KOPHEH.

Hcrnonp30Bath 3anMCcH OOIBIITNX U MAJTBIX YUCEI C TIOMOIIBIO AECATUYHBIX Apo0Oei u crenenei uncia 10.

AuredpanyecKkne BbIPaKeHUS

[TpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelieM, BBIIOJIHATH IMPeoOpa3oBaHUs BBIPAXKEHUH, COIEp)KAIlUX CTENEeHU C IeNbIM
ITOKa3aTEJIEM.

BbINONMHATE TOXKIECTBEHHbIE MPEOOpa3OBaHUs palMOHATIbHBIX BBIPAXKEHMM HAa OCHOBE MpPaBWJ JCHCTBUI HaJ MHOTOWIEHAMH U
anreOpandecKUMHU APOOSMHU.

PackiiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh mpeoOpa3oBaHus BRIPAXKEHUN IS pELICHUs Pa3JINYHBIX 3a/1a4 U3 MAaTEMATUKH, CMEXKHBIX IIPEIMETOB, U3 pealbHON MPAKTUKHU.



YpaBHeHUs1 1 HEPABEHCTBA

PemaTs sMHeliHble, KBaJipaTHbIE YpaBHEHUS U pallMOHAJIbHBIE YPAaBHEHUS, CBOJAAILIMECS K HUM, CUCTEMbI ABYX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMH.

[TpoBoauTH MpoOCTEIINE UCCIeI0BaHUS YPaBHEHUH M CUCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM IpapMuecKux MpeCcTaBIeHUN
(ycraHaBiIMBaTh, UMEET JIM YPAaBHEHHUE WM CUCTEMA YPABHEHUI pellleH s, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTs OT CIOBECHOH (OPMYIMPOBKH 3a/1a4M K €€ anreOpanyeckod MOJENN C MOMOIIbI0 COCTABICHHUS YPABHEHUS WM CHCTEMBI
YpaBHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjaul NOJyUYEHHBIN Pe3yJIbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPAaBEHCTB JUIsl CPABHEHHUS, OLIEHKHU, pellaTh JIMHEHHbIC HEPaBEHCTBA C OAHOM NMEPEeMEHHOW M uX
CHCTEMBI, 1aBaTh rpapUUeCcKyr0 WILTIOCTPALIMIO MHOKECTBA PELLICHUH HEpPaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh W WCHONB30BaTh (YHKIHMOHAJIBHBIC TOHSATHS W S3BIK (TEPMHHBI, CUMBOJHMYECKHE OOO3HAYEHUS), ONPEACIATh 3HAYCHHE
(GYHKLIMU 0 3HAUEHHUIO apryMEHTa, ONpPeAessATh CBOMCTBA GYHKIMU 1O €€ rpaduky.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y =k/X,y =x2,y=x3,y = x|, y = VX, ommchIBaTh CBOMCTBA YHCIOBON (GYHKIHH 110 68 rpaduKy.

Pacno3naBare kBaspaTHyHyO (YHKIHIO TIO (OpMYyIe, TPUBOIUTH MPUMEPHl KBAJAPATUYHBIX (YHKIHMHA U3 pealbHOW JKU3HU, (PH3HKH,
FEOMETPUH.

YucJi0BbIE MOCJI€10BATEIbHOCTH U NPOrPecCHH

Pacrnio3HaBaTh apuMEeTHUECKYIO M T€OMETPUUECKYIO IIPOTrPECCHH MTPH Pa3HbIX crloco0ax 3aaHusl.

BbINONHATE BBIUKCIEHUS ¢ UCIIOJIB30BaHUEM (OpMYJ N-TrO wieHa apu(MEeTHYECKON U TeOMEeTpUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N
YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON TIOCKOCTH.

Pemate 3amaun, CBsA3aHHBIE C YUCIOBBIMH IOCJIEIOBATENBHOCTSAMHU, B TOM YHCIIE 33/Ja4d M3 PeajJbHOM XHU3HHU (C MCIOJIb30BaHUEM
KaJIbKYJISITOpa, HU(MPOBBIX TEXHOIOTHI).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHH IIPOTrpaMMBbI yqe6Hor 0 KypcCa ((FCOMeTpI/ISI» XapaKTCPUIYIOTCH:



1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY M HACTOSILEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K JTOCTHXKEHHUSIM POCCUMCKUX
MaTEeMAaTHKOB M POCCUHCKON MaTeMaTHYECKOM IIKOJIBI, K HCIIOIB30BAHHIO 3TUX JIOCTIKEHUH B IPYTUX HAyKaX U MPUKIATHBIX cepax;

2) rpaaaHCcKoe U TYXOBHO-HPAaBCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINMOJHEHUIO O0S3aHHOCTEH TpakJaHWHA M pealu3alld ero IpaB, MPEACTAaBICHHEM O MaTeMaTHMYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEIyp TPAKIAHCKOTO OOIIecTBa (HAIPUMEP, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUM HayKH, OCO3HAaHHMEM BaKHOCTH MOpPaIbHO-
3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha AKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTH4YEeCKON HaIpaBJIEHHOCTH, OCO3HAHHUEM Ba)KHOCTH
MaTEeMATHYECKOTO O0pa30BaHMs HA MPOTSHKCHUH BCEH YKM3HU IS YCIIEITHON MPOPECCHOHATBHON JCITEILHOCTH M PAa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAaHHBIM BHIOOPOM M TOCTPOSCHUEM HHAMBHUIYAbHON TpaeKTOpuu 0Opa30BaHUS M >KU3HEHHBIX IUIAHOB C yYETOM JIMYHBIX
HMHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIOCOOHOCTHIO K AMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEMAaTUUECKIX 0OBEKTOB, 3aa4, PEIICHUN, PACCYKICHUN, YMEHHIO
BUJIETh MAaTEMATUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIINEN B ICSITEIIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA,
MIPUPOJIBI M OOIIECTBA, TOHUMAHUEM MAaTEeMAaTHYE€CKON HAYyKH Kak c(hepbl 4eTOBEYECKON NeATEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JIJIsI
pa3BUTHUS LIMBUJIM3ALMH, OBJIAJICHUEM SI3BIKOM MAaT€MATHUKH M MAaT€MAaTHYECKOW KYJIbTYpOM Kak CPEeICTBOM IMO3HAHMS MHpPA, OBIAJCHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) pusuyeckoe BocnuTanue, popMupoBaHue KyJabTYPhI 310POBbSI H IMOLMOHAIBHOTO 0JIATOTIOTYYHsI:

TOTOBHOCTBIO MPUMEHATHh MAaTEMAaTUYECKHUE 3HAHKS B MHTEPECaX CBOETO 3/I0POBbs, BEJICHUS 3I0POBOT0 00pa3a sKM3HHU (37J0pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHITHI U OTIIbIXA, peryispHas Guandeckas akTHBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKA PEIICKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYTroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHNE MAaTeMaTHIECKUX 3HAHUH TSI PEIICHUS 3a/1a4 B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH Cpe Ibl, TITAaHUPOBAHHUS
MOCTYIKOB ¥ OLIEHKH WX BO3MOXKHBIX TIOCTIEICTBUIA JUIsI OKPY>KaIOIIEH cpeibl, 0CO3HAHUEM TTI00aThHOTO XapaKTepa KOJOTHIECKUX MPOoOieM U
MyTel UX pelIeHMUS;

8) ajanTanus K MI3MEHAIOUUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSX HEOINPENCIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IMPaKTUYECKYIO
JESTEIbBHOCTb, B TOM 4YMCJE YMEHUE YUUThCA Yy JPYIHX JIOJEH, NMpUOOpeTaTh B COBMECTHON JIESTENBHOCTH HOBBbIE 3HAHMsI, HAaBBIKU U
KOMIIETEHIIMH U3 OIBITA APYTHUX;

HE00XO0IMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4KciIe GOpMYIUPOBATh UIEH, IOHATH, TUIIOTE3bl 00 0OBEKTAX U SABJICHHUSAX, B
TOM YMCJI€ paHEe HEU3BECTHBIX, OCO3HABATh JIE(UIIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYallMI0, BOCIPUHMMATH CTPECCOBYIO CUTYyallMI0 KaK BbI30B, TpeOYIOIIMHA KOHTpMED,
KOPPEKTHPOBATh IPUHUMAEMbIE PEIICHUS U IeHCTBUA, (OPMYIHPOBATH M OIICHUBATH PUCKHU U MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe yUeOHblIe 1eliCTBUS

Ba3oBble Jlornueckue AeiicTBUs:
® BBUIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKMX OOBEKTOB, MOHATHH, OTHOIIEHUH MEXIy HOHATUSIMH,
(bopMyIMpOBaTh ONpE/AETICHUs MOHIATUH, YCTAaHABIMBATh CYIIECTBEHHbIN NMpPU3HAK KiacCU(UKALMK, OCHOBAHUA Ul 0000OLIEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;
e BOCIPUHHUMATb, POPMYIHPOBATH U MPEOOPA30BBIBATE CYKJIEHUS: YTBEPIUTEIbHBIE U OTPULATENIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE,
YCIIOBHBIE;
® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUYHs B (akTax, JAHHBIX, HAOMIOJEHUSIX U YTBEPKICHHSX,
npejiaraTb KpUTEPUU /IS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;
e JleaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AaKIIOUEHNUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
e pa30uparh J10Ka3aTeIbCTBA MATEMAaTHMUYECKUX YTBEPXACHUN (MpsAMBbIE U OT MPOTHUBHOIO), MPOBOJUTH CaMOCTOSITENBHO HECIOXKHbBIE
JI0Ka3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTpaUBaTh apryMEHTAlMIO, NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PacCykICHUS;
e BBIOMpATH crioco0 perieHus yueOHoM 3a7jaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLIEHUS, BHIOMpATh HanboJiee MoAXOAAIUN ¢ Y4ETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBble uccienoBarebCKue 1eHCTBHA:
® UCMOJb30BATH BONPOCH! KaK HCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHU, (POPMYJIMPOBATH BONPOCH, (PUKCUPYIOLIUE MPOTUBOPEUHE,
npobJeMy, caMOCTOATENbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;
® [POBOJUTH IO CAMOCTOSITEIILHO COCTaBIEHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT, HEOOJIbIIIOE MCCIIEOBAHUE IO yCTAHOBICHHIO
0COOEHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX 1y cO00ii;



CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB 0606H_[€HI/I$I M BBIBOJIBI IO PE3yJibTaTaM HpOBeI[éHHOFO Ha6J'IIOI[€HI/IH, HCCIICd0BaHUs, OLICHUBATDH
JOCTOBCPHOCTD IMOJIYUCHHBIX PE3YJIbTAaTOB, BEIBOAOB U O606HleHHI>’I;
IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC MTPOLECCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHHUA O €TI0 PAa3BUTHUH B HOBBIX YCJIIOBUAX.

PabGora ¢ undopmanmeii:

BBISIBJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTH HHPOPMAITIH, TAHHBIX, HEOOXOTUMBIX /ISl PEIICHUS 3a/1a4H;

BBIOHMpaTh, aHAJTM3UPOBATH, CHCTEMAaTU3HPOBATh U HHTEPIIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BHJIOB U OPM MPEIACTABICHUS;
BBIOHMpaTh (hOPMY IpEACTABICHUS HH(POPMALIMK M WJUTFOCTPUPOBATH PElllaeMble 3aa4d CXEMaMH, JUarpaMMaMu, HHOW rpaduKoi U UX
KOMOHWHAIIASIMHU;

OILICHUBATh HAJAEKHOCTh MH(OPMAIIMH TI0 KPUTECPHSIM, TIPEATIOKESHHBIM YUUTEIIEM HITH CHOPMYIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKJIEHHS B COOTBETCTBUU C YCIOBHSIMU U LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHMsI B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh IOSCHEHMS IO XOJy PELIEHUsS 3aJadd, KOMMEHTHUPOBATh IOJYy4YCHHBIN
pe3ynbTar;

B X0/ OOCYXJIEHHUS 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJIEMBI, PEIIaeMOW 3aJau, BBICKA3bIBATH HJIEH,
HaNCJICHHBIC HA ITOMCK PCIICHHA, COITOCTABJIATE CBOU CYXXIACHHUA C CYXKICHUAMU JPYTrUX YUaCTHUKOB AraJiora, O6Hapy)KI/IBaTL pasiiniue
¥ CXOJICTBO TIO3HIIMH, B KOPPEKTHOH (popme (HOpMYIHPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

IPEJCTaBIIATh Pe3yJIbTaThl PEIISHUs 3a]JauH, SKCIIEPUMEHTA, HCCIIEI0BAHUS, IPOEKTA, CAMOCTOSTENbHO BEIOUPATh (hOpMAT BHICTYIUIEHUS
¢ Y4€TOM 3ajJay Mpe3eHTalli U 0COOEHHOCTEN ayAUTOPHH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUIyaJIbHON pabOTHI IPU pelIeHUH yUeOHbIX MaTeMaTHUECKUX 3aa4;
OPUHUMATh LeJlb COBMECTHOM JEATENbHOCTH, IUIAHMPOBATh OPTaHU3aIMI0 COBMECTHOM paloThl, paclpelessTe BUABI padoT,
JIOrOBapHUBAaThCs, 00CYKIaTh IPOLECC U pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JIFOJCH;

y4acTBOBAaTh B TPYIIOBBIX GopMax paboThl (00Cyk1eHUs,, OOMEH MHEHUSMHU, MO3TOBBIE LITYPMbI U IPYTHE), BHIIOIHATH CBOIO YaCTh
pa6OTBI U KOOPpAWHHPOBATH CBOU I[GﬁCTBI/ISI C IPpYIruMu 4JICHAMH KOMaH/bI, OICHUBATh KAY€CTBO CBOCTO BKJIaJa B O6HH/II71 IMPpOAYKT I1O
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

CaMOCTOSITENIFHO COCTaBJIAThH IUJIaH, JITOPUTM PELICHUs 33aJauu (MM €ro 4acTh), BEIOMPATh CHOCOO PEIIeHUs ¢ YYETOM MMEIOLINXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PELLICHUH ¢ Y4ETOM HOBOM MH(DOpMAIUH.



CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:
® BIIAJICTh CIIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yiIbTaTa PeIIeHUs] MAaTeMaTUIECKOM 3a/1a4u;
L] HpGI[BI/II[eTb prIIHOCTI/I, KOTOpBIe MOI‘YT BO3HI/IKHYTL HpI/I pemeHI/m 3aJa4u, BHOCUTH KOppeKTI/IBBI B ICATCIIBHOCTH HAa OCHOBEC HOBBIX
00CTOSATETHCTB, HAWIEHHBIX OIIMOOK, BHISBIICHHBIX TPYAHOCTEH;
L] OILICHHUBATh COOTBCTCTBHUC pe3ynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u yCJIOBI/ISIM, O6’b$ICH$ITB HpI/I‘-II/IHBI JOCTHMIXKCHHUA WIN
HEJIOCTHKCHHMS 1IeJIH, HAaXOIUTh OMIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATHI

K koHiy o0y4enus B 8 ki1acce 00yJaromuiics MoJIy4duT CIEIyIOIINEe TPeIMETHbIC PE3yIbTaThl:

Pacnio3naBaTh OCHOBHBIE BUIbI YETHIPEXYTOILHUKOB, HX 3JIEMEHTHI, IOJIH30BAaTHCS MX CBOMCTBAMH IMPH PEIICHUN T€OMETPUUYECKUX 3a/1aY.

[IpuMeHsATh CBOMCTBA TOYKH MEPECEUCHUSI MEIUAH TPEYroJIbHUKA (IIEHTPA MaccC) B PEIICHUH 3a/1a4.

Brnaners moHsiTMeM cpenHEW JMHUMA TPEYTOJIbHUKA M TpPANeluH, MPUMEHSITh WX CBONCTBA IMPU PEHICHUH T'C€OMETPUUYECKUX 3ajad.
[Tonb3oBaTbes Teopemoii Paneca U TEOPEMOi O MPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX JUIS PEIICHUs TPAKTHUYECKHX 3aau.

[TpuMeHsTh NpU3HAKU MTOI00US TPEYTOJILHIUKOB B PEIICHUH F€OMETPHUECKUX 3aau.

[Tonme3oBatbest Teopemoii [Tudaropa mist pemieHuss TEOMETPUICCKUX U MpaKTUIecKuX 3anad. CTpoUTh MATeMAaTHYECKYH0 MOJCIh B
MPaKTUYECKHX 3a/1a4aX, CAMOCTOSITEIHHO JIeJaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

BrageTs NoHATUSMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yrila MpsIMOYTOJIbHOTO TPEYroibHUKA. [1051630BaThCA STUMU MTOHATUAMH IS
pElIeHUs] TPAKTUYECKUX 3a]1a4.

Beruucnsate (pa3nuyHbIME CIIOCOOAMH) TIIOMIAAL TPEYTOJbHUKA W TUIOMIAJM MHOTOYTOJBHBIX (UTyp (TOJB3YACh, T/I€ HEOOXOIMMO,
KaJIbKYJIATOPOM). [IpuMEHSTh MOTy4YeHHbIE YMEHHUS B MPAKTUYECKUX 3aa4ax.

BrnageTs MOHATHUSMU BIMCAHHOTO U LIEHTPAJILHOTO yTJia, UCTIOIh30BaTh TEOPEMBI O BIIMCAHHBIX YTIIaX, YIJIaXx MEXIY XOpAaMHu (CEKYIIIMH )
U yTJie MEXy KacaTeJIbHON U XOPAOH NP PEIIEHUN T€OMETPUUYECKUX 3a]1a4.

Bianers noHsTHEM ONMUCAHHOTO YETHIPEXYTOIBHUKA, IPUMEHSITH CBOMCTBA OMMCAHHOTO YETHIPEXYTOIBHUKA MPU PEIICHUH 3a/1a4.

1. IlpumeHsTH MOTyYEHHBIC 3HAHUS HA TTPAKTUKE — CTPOUTHh MaTeMaTHUYECKUE MOJIEIN TS 3a71a4 PEaTbHOM KU3HU U TIPOBOIUTH
COOTBETCTBYIOIINE BBIUYMCICHUS C TPUMEHEHNEM TTOI00HS U TPUTOHOMETPUH (TTOJIB3YSICh, TJIe HEOOXOAUMO, KAJIbKYJIATOPOM).
HJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI YYHEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA)
OcBoenne yueOHOTo Kypca « BeposSTHOCTh U CTaTUCTHUKA» JOHKHO 00ECIeUrBaTh JOCTHKEHUE HA YPOBHE OCHOBHOTO O0IIIEero 0Opa3oBaHus

CICAYIOIUX JINIYHOCTHBIX, MCTAIIPEAMCTHBIX U IPCAMCETHBIX O6p8.30BaTCJ'IBHBIX PC3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI



JImuHOCTHEIE PE3YyJIbTAaTbl OCBOCHUSA IIPOT'PAMMBI yqe6Horo Kypca ((BepOSITHOCTB M CTaTUCTUKA» XapaKTCPUIYIOTCA:
HanI/IOTI/I‘IeCKOC BOCIIUTAaHHE:

IIPOSIBJIEHUEM MHTEpEca K IPOLUIOMY M HACTOALIEMY POCCUMCKON MAaTEMAaTHKH, LICHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUSAM POCCUMCKUX
MaTEMaTHKOB U POCCUHCKON MaTeMaTH4YECKOH IIKOJIBI, K MCIIOIb30BAaHUIO 3TUX JOCTIKEHHI B IPYTHX HAyKaxX U MPUKIATHBIX chepax.

Fpamancxoe H JYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealiu3allid ero IMpaB, MPEJICTaBICHHEM O MaTeMaTHYeCKHMX OCHOBaxX
(bYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBJICHHM, POLEAYDP IPaskJaHCKOT0 001IecTBa (BHIOOPHI, OMPOCHI U TIp.);

TOTOBHOCTBIO K OOCY>KICHHIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C TPAKTHUECKUM TPUMEHEHUEM JOCTHKEHHUH HayKH, OCO3HAHUEM BasKHOCTH
MOPaTbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO.

TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHHM INPAKTUYECKUX 3a]a4 MaTeMaTH4EeCKOM HANpPaBICHHOCTH, OCO3HAHWEM BaKHOCTHU
MaTeMaTHYeCKOro o0pa3oBaHMsl Ha MPOTSHXKEHUH BCEH JKU3HU JUI YCHEIHON MPo(hecCHOHAIbHON IeTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHU;

OCO3HAHHBIM BbIOOPOM U MOCTPOCHUEM WHIUBUIYaIbHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U
00I11eCTBEHHBIX TOTPEOHOCTEH.

IcTeTHYecKoe BOCIUTAHHUE:!
CIOCOOHOCTBIO K AMOILIMOHAEHOMY M ACTETHYECKOMY BOCHPHUSITUIO MaTeMaTHUECKUX OOBEKTOB, 3ajad, PEIICHH, pacCyKIeHUN; YMEHUIO

BUJCTh MAaTEMATUYCCKHNEC 3aKOHOMEPHOCTU B UCKYCCTBE.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:



OpHUEHTAIMEH B JAEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTH YENIOBEKa,
IpUpOBI U 00IIeCTBA, TOHUMAHUEM MaTeMaTHYECKOW HayKH Kak chepbl 4eT0BEYECKOM AeITeNbHOCTH, ITANOB €¢ Pa3BUTUS U 3HAYMMOCTHU
JUIS Pa3BUTUS LIMBUIIM3ALUNY; OBJIAJCHUEM S3bIKOM MAaTEMAaTUKU U MATEMATUYECKOU KyJIbTYPOH KaK CPEACTBOM IO3HAHMS MUPA; OBJIAJICHUEM
IIPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATEIbCKON EATEIbHOCTH.

dusznyeckoe BOCIIUTAHHE, (l)opanOBa}me KYJbTYPHLI 310POBbS U SMOLIMOHAJIBHOT0 6J13FOHOJ1y'll/lﬂ:

TOTOBHOCTHIO TPUMEHSATh MaTEMaTHYECKIE 3HAHUSI B MHTEPECaX CBOETO 370POBbsI, BEACHUS 3J0POBOr0 00pasa KU3HH (340pOBOE MUTAHUE,
cOaNaHCUPOBAHHBIM PEXUM 3aHATUH W OTHbIXa, pEryisipHas ¢uznyeckas aKTHUBHOCTh); CHOPMHUPOBAHHOCTHIO HAaBbIKA pEQIICKCHH,
pU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa IPyroro 4eroBeka.

IK0JI0rHYecKoe BOCIUTAHNE:

OpHUEHTalel Ha NPUMEHEHHE MaTeMaTUUeCKUX 3HAHUHM JJIs pelIeHus 3aau B 00JaCTH COXPAaHHOCTH OKpY Karolled cpebl, NJIaHUPOBAHUS
MIOCTYTIKOB U OIICHKH MX BO3MOKHBIX TIOCJICACTBUMN [T OKPYKAFOIIEH Cpebl; 0CO3HAHMEM III00aIHHOT0 XapaKTepa IKOJIOTHUECKUX MPoOIeM
Y IIyTE€N UX PEIICHMUS.

JIM4HOCTHBIE Pe3yJIbTAThl, 00eCIeYHBAIONINE AMANTALUIO 00YYAIOLIErocs K M3MEHSIIOIMMCS YCJIOBHSAM COUMAIbHONW M MPUPOIXHOI
cpenbr:

FOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JeSITeNIbBHOCTh, B TOM YHCJIE€ YMEHHE YUYUThCS Y JAPYTHX JIOJAEH, MpuoOpeTaTb B COBMECTHOM /€ATEIbHOCTU HOBBIE 3HAHUS, HaBBIKH U
KOMIIETEHIIMH U3 ONBITA IPYTHUX;

HE00X0UMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUMN, B TOM 4ucie GOpMYyIUpPOBaTh UIEH, MOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBIICHUSX, B
TOM YHCJI€ paHee HEe U3BECTHBIX, 0CO3HABATh Je(PHUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE PAa3BHUTHE;
CIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallMI0, BOCIPUHMMATH CTPECCOBYH) CHUTYallMI0 KakK BbI30B, TPEOYIOIIMH KOHTpMED,
KOPPEKTHPOBATh MPUHUMAEMbI€ PEIICHUs U eHCTBUA, (OPMYIMPOBATH M OLIEHUBATH PUCKHU U MOCIECTBHS, (HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca « BeposTHOCTh M CTaTUCTHUKA» XapaKTEPU3YIOTCS OBJIAJACHUEM
YHHUBEPCAIbHBIMU TO3HABATEIbHBIMU JICCTBUSIMU, YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSMU U YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUAMMU.

1)  Vuueepcanvhvie nosnasamenvhwle oeticmausi 0decneuusaiom Gopmuposanue 6a306bix KOZHUMUGHBIX NPOYECCO8 00YUAIOuUXCcs (0c8oeHUe
Memo008 NOZHAHUSL OKPYAHCAIOWEe20 MUPA,; NpUMeHeHUe 102U4eCKUX, UCCIe008amelbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble Jlornuyeckue aeiicTBUA:

— BBUBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEeMATHYECKUX OOBEKTOB, IMOHATUN, OTHOLIEHUH MEXAYy HOHATHSIMU;
(dbopMysIMpoBaTh OIpEAETCHUs] MOHATHUN; YCTaHABIMBAaTh CYLIECTBEHHbIM MpPHU3HAK Kilaccu(UKalMM, OCHOBaHMS A 0000IeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

— BOCHpPUHHUMATh, (OPMYJIMPOBATH U MPEOOPa3OBBIBATh CYXJIEHUS: YTBEPAUTEIbHBbIC M OTpULATEIbHbIC, €AMHUYHbIC, YaCTHbIC U OOIIUE;
YCIIOBHBIE;

— BBUIIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTHBOpeuHsl B (akTaX, MAaHHBIX, HAOJIOJIEHUSX U YTBEPKACHUSIX;
npejiaraTb KpUTEpUU /IS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

— JIenaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIOUEHUH 110 aHAJIOTUH;

— pa3bupaTh JI0Ka3aTeNbCTBA MAaTEMaTHMUYECKHX YTBEP)KICHHHM (IpsMble M OT NPOTHUBHOIO), MPOBOJUTH CAMOCTOSTENbHO HECIOXKHBIE
JI0Ka3aTeabCcTBA MaTeMaTHYecKuX (PaKToB, BBICTpAaUBaTh apryMEHTAlMIO, MPHUBOAMTH HPUMEpPbl U KOHTPHIPUMEPBI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

— BBIOMpaTh crocod pemeHus yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapMaHTOB pellIeHHs, BEIOMpaTh Hanboee MOAXOAAMUN ¢ YIETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBareabcKue AeiicTBUS:

— UCHOJb30BaTh BOIPOCHI KAaK HCCIENOBATENIbCKHM WHCTPYMEHT MO3HAHUS; (OpPMYJIUPOBATH BOIPOCH], (UKCHPYIOIIME HPOTHBOpPEUUE,
npobieMy, caMOCTOATENbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHEHHE;



2)

MPOBOJIUTh 10 CAMOCTOSATEIHLHO COCTABJIICHHOMY IUIAHY HECJIOXKHBIH JKCIIEPUMEHT, HEOOJBIIIOE HCCIAEAOBAaHUE II0 YCTAaHOBJICHHUIO
0COOEHHOCTEH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOM;

CaMOCTOSTENIbHO (pOopMyJIMpOBaTh OOOOIIECHUS W BBIBOABLI IO PE3yjibTaTaM MPOBEIEHHOTO HAOJIONCHUS, HCCIEOBaHUS, OIICHUBATH
JIOCTOBEPHOCTH TTOJIYYEHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIICHHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MIPEAMOJI0KECHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Paborta ¢ unopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh ¥ M30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOAMMBIX IS PEIICHUS 33/1a4H;

BBIOMPATh, AaHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HHPOPMALIUIO PA3TMYHBIX BUIOB U (POPM IIPEICTABIICHHS;

BEIOMpaTh (pOpMy TpencTaBiieHUs MHPOPMAIUU U WLTIOCTPUPOBATH PEIIaeMbIe 33a4d CXEMaMH, JUarpaMMaMi, HHOW rpadukoil U ux
KOMOWHAIIASIMHU;

OLICHUBATh HAAEKHOCTh UH(POPMALIMU 110 KPUTEPUSIM, MTPEATIOKEHHBIM YUUTEIEM U CPOPMYJIUPOBAHHBIM CAMOCTOSTENIBHO.

YHueepcaﬂbele KOMMyHMKaInMGHble 06ﬁ0m6lﬁl 0666‘1’16’{1/166”07’1’1 C(ﬁOpMMpO(i'aHHOC‘mb COUUAJIbHBLIX HABbLIKOB o6yqai0w;ux0}1.
OO0menmne:

BOCIIPHHUMATh U (OPMYJIMPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBUSAMH U IENSIMHU OOIIEHHUS; SICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO
TOYKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAaX, AaBATh MMOSCHCHUA 110 XO0AY PCHICHUA 3a1a4i, KOMMCHTHPOBATH HOqueHHBIﬁ pE3yabTarT,
B X0/1¢ 00CYX/IEHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI, IPOOIIEMBI, PEIIaeéMO 3a/1auu, BHICKA3bIBATh UCH, HAIIETICHHBIC
Ha MOUCK PEHICHUs; COMOCTABIATh CBOMU CYXKJEHHS C CYKICHUSMHU JPYTUX YYaCTHUKOB JHUajora, OOHapyKUBaTh Pa3IM4ue U CXOJCTBO
TIO3HIINI; B KOPPEKTHOH (hopme PopMyIIMpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,

MNPEACTaBJIATE PE3YJIbTAThI PCUHICHUA 3aJa4u, SKCIICPUMCHTA, UCCIICA0BAHUA, IPOCKTA;, CAMOCTOATCIBHO BI)I6I/IpaTB (pOpMaT BBICTYIIJICHUSA C
Y4ETOM 3a/1a4 MPEe3eHTalU U 0COOEHHOCTEN ayIMTOPUH.

CoTpyaHnuecTBo:

MMOHUMATh U UCIIOJIL30BaATh NPCUMYIICCTBA KOMaHIHOH 1 HH,Z[HBPI,Z[Y&J'ILHOIZ pa6OTBI IIpU pCHICHUUA yqe6HLIX MaTeMaTUYCCKUX 3aJda4,



3)

NPUHUMATB 111 COBMECTHOH IS TEIIbHOCTH, TUIAHMPOBATh OPTraHU3aINI0 COBMECTHOW paboThI, pacipeaessaTh BUAbI padOT, T0rOBapUBATHCS,
00CYX/1aTh TPOIIECC U PE3YIIbTAT paOOTHI; 0000IIATH MHEHUS! HECKOJIBKUX JIFOICH;

y4acTBOBATh B IPYIIIOBLIX (popMax paboTsl (00CykaeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI | JIp.);

BBINOJIHATH CBOIO YaCTh pa0OTHI M KOOPJAUHUPOBATH CBOM JICHCTBUS C PYTUMH YWICHAMH KOMaH]IbI,

OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOMINI MPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

YHueepcanbele pezcyiamuenole Oeticmeus obecneyusaom qbopMupoeaHue CMbBICII06bLX YCMAHOBOK U HCUSHEHHbBIX HABLIKOG JIUYHOCNIU.

Camoopranmszaums:

CaMOCTOSITENIbHO COCTaBIIATH IJIaH, alTOPUTM PELIeHHsI 3a]1a4 (UJIH €0 4acTh), BEIOUPATh CIIOCO0 pelIeH sl C y4ETOM HMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yIETOM HOBOM MH(POPMAIIHH.
CaMOKOHTPOJIBb:

BJIAJIETh CII0cO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIecca U Pe3yJIbTaTa pelIeHNsI MaTeMaTHIeCKOH 3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOIYT BO3HHMKHYTH IPH PELIEHUM 3a/ladl, BHOCUTh KOPPEKTUBHI B JESITEIBHOCTb HAa OCHOBE HOBBIX
0OCTOATENLCTB, HAHAEHHBIX OIINOOK, BBISBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IEATEIbHOCTH MOCTABICHHOM LIEJIU U YCIOBUSAM, OOBSICHATH IPUUMHBI JOCTHKEHHSI MITH HEJTOCTUKEHUS
€)M, HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

N3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIIHMIO, MPEICTABICHHYIO B BHJE TaOJHI], AUarpamm, rpadukoB; MPEACTABIAThH JaHHBIE B BUJIC
TabIuIL, AUarpamMmm, rpauKoB.

OnuceIBaTh JaHHbBIE C TOMOIIBIO CTATUCTHUECKUX MOKa3aTeNeil: cpeIHUX 3HAaUeHUN 1 Mep paccenBaHusl (pa3max, TUCIepCHs U CTaHIapTHOE
OTKJIOHEHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIA, B TOM YHCIIE TIO Pe3yJIbTaTaM U3MEPEHU U HaOIIOJCHHIA.



Haxoauth BepoOsSTHOCTH ClydallHBIX COOBITUN B OMbBITaX, 3Has BEPOATHOCTH 3JEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSMHU.

Hcnonp3oBath rpaduyeckue MOJEIN: JEPEBO CIIy4alHOTO SKCIEPUMEHTA, TUarpaMmbl Diiiepa, YucaoBast npsmasi.

OnepupoBaTh MOHATHSIMH: MHOXECTBO, IOJMHOXKECTBO; BBIMOJIHATH OINEpallid HaJ MHOXKECTBAMHU: OObEIUHEHHUE, IepecedeHue,
JIOTIOJIHEHUE; IIEPEUUCIIATH 3IEMEHThI MHOXKECTB; IPUMEHATH CBOWCTBA MHOKECTB.

Hcnonb3oBate rpaduueckoe MpeIcTaBIeHHe MHOXKECTB U CBSA3EH MEXIy HUMHU JUIS OMHCAHUS MPOIIECCOB M SIBICHUI, B TOM YHCIE MPU
pELICHUH 3a71a4 U3 APYTHX YUEOHBIX IPEIMETOB H KYPCOB.

TemaTuuyeckoe NJIAHUPOBAHUE
8 KJIIACC Auredpa

KosnnuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Kontpoabubie | IlpakTnyeckue
NPOorpaMMbl Bcero
padoThI padoThI
1 AnreGpanyeckue BbIpaXeHHsI. 15 1
Anrebpanueckas 1po0b




2 Uucna u Beruncienus. KBaapatubie KOpHU 15 1
3 YpaBHeHnus u HepaBeHCTBA. KBagpaTHbie 15

ypaBHEHUS
4 AnreGpanyeckue BbIpaXeHHsI. 5 1

KBagpaTHblii TpEXUIIeH
5 ypaBHeHI/If{ 1 HepaBeHCTBA. CHUCTEMBI 13 1

ypaBHEHHUI

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1

OyHkui. OCHOBHBIC TOHSITHS
8 OyHkuy. YuciaoBbie QyHKIUH
9 Yucna u BeruricneHusi. CTeneHb ¢ HeIbIM 7

MoKazaresiem
10 [ToBTOpEeHME M 0000IIEHNE 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0
I'eomerpus
HaumeHoBaHue pa3iesioB U TeM Komrecrso uacos
Ne n/m Kontpoabnusie | IlpakTnyeckue
NPOrpamMMbl Bcero
padoThI padoThI

1 YeThIp€XyroIbHUKN 12 1




IImomans. Haxoxnenue miomanen
2 TPEYTOJIBLHUKOB U MHOTOYTOJILHBIX (PUTYD.
[Tnomanu mogoOHBIX Guryp

14

Teopema IIudaropa u Hauana
TPUTOHOMETPHHU

10

Teopema ®aneca u Teopema o
4 MIPOIMOPIIMOHANIBHBIX OTPE3Kax, MOJ00HBIC
TPEYTOIbHUKH

15

VYl B OKpy)KHOCTU. Brincanusie u
OIMCAHHBIEC YETBIPEXYTOJIbHUKH.
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPYKHOCTEH

13

6 [ToBTOpeHME, 0000IIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

BeposiTHOCTB M CTATHCTHKA

HaunmenoBaHue pa3ieiioB U TeM
NPOrpamMMbl

Ne i/

KoaunuecTBo yacos

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckune
padoTbI

1 IToBTrOpenue kypca 7 kiiacca




5 OnwucarenbHas cCTaTUCTUKA. PaccenBanme 4
JTAHHBIX

3 MHoxecTBa 4
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1
5 Brenenue B Teopuro rpados 4
6 CryqaitHbie COOBITHS 8
7 O00011eH1Ee, cUCTEMAaTH3aI1s SHAHUH 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

IToypoyHoe mui1aHupoBaHUE

Auredpa
Ne JHara mo Kon - Bo
Tema ypoka
n/n Jara no nnany dakry 44COB
Coxkpatienue apobeit 1
AnreGpanueckas ApoOb
3 JlomycTrMble 3HaYeHHsI IEPEMEHHBIX, BXOIAIINX B alredpandeckue 1
BBIPKCHUS
4 JlomycTrMble 3HaYeHHSI IEPEMEHHBIX, BXOSIINX B alreOpandeckue 1
BBIPAKCHUS
OcHOBHOE CBOWCTBO anredbpanyeckoi Apoou
6 Coxkparienue apobeit




7 Cokpaienue apooei 1

CrnoxeHue, BBIYUTaHHE, YMHOKEHHE U JIeIEHUE anredpandeckux apooei 1
9 CroxeHue, BRIUMTaHUE, YMHOKCHHE U JISJICHUE alnredpandeckux apooei 1
10 CrnoxeHue, BBIYUTaHHE, YMHOKCHHE U JICIICHUE alareOpandeckux apooeit 1
11 CrnoxeHue, BBIYUTaHHE, YMHOKCHHE U JICJICHUE alaredpandeckux apooeit 1
12 [IpeobpazoBanue BEIpaXEHHIA, COACPIKALINX alNTredpandeckue 1poou 1
13 [IpeoOpazoBanue BEIpaXEHUH, COAePKAMIUX anreOpandeckue apoou 1
14 [IpeobpazoBanue BEIpaKEHHIA, COACPIKALINX alNTreOpandeckue Ipoou 1
15 KonTponpHas padora o Teme "Anredpandeckas 1poop" 1
16 KBagparHslii KOpeHb U3 yucia 1
17 [TonsTne 06 UppaOHATEHOM YHCIIE 1
18 JecsTuunble NpUOIMKEHNUS HPPALMOHAIBHBIX YHCET 1
19 JecsTuunble NpUOIMKEHNUS HPPALMOHAIBHBIX YHCET 1
20 JlelicTBUTEIbHBIC YHCIIA 1
21 CpaBHeHUE IENCTBUTENBHBIX YUCEI 1
22 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
23 Apudmerndeckuil KBapaTHbIM KOPEHb 1
24 VYpaBHeHue BUaa X* = a 1
25 CoiicTBa apu(MeTHUECKUX KBaIPaTHBIX KOPHEN 1
26 CoiicTBa apu(MeTHUECKUX KBaIPaTHBIX KOPHEN 1
27 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, COIEPIKAIIMX KBAIpaTHbIE KOPHU 1
28 [IpeoOpazoBaHne YNCIOBBIX BHIPAKEHUH, COIEPIKAIIMX KBAIpaTHbIE KOPHU 1
29 [IpeoOpazoBaHne YNCIOBBIX BBIPAXKEHUH, COIEPIKAIIMX KBAApaTHbIE KOPHU 1
30 KonTtponbHas pabora o Teme «KBapaTrHsie KOpHU» 1
31 KBanpaTtHOoe ypaBHEHUE 1
32 HemnoitHoe kBagipaTHOE ypaBHEHHE 1




33 HemnonHoe kBagpaTHOE ypaBHECHUE 1
34 ®dopMyia KOpHEH KBaIpaTHOTO YPaBHECHHUSI 1
35 ®dopMya KOpHEH KBaIpaTHOTO YPaBHCHHUSI 1
36 dopmyIia KOpHEH KBaIpaTHOTO ypaBHEHUS 1
37 Teopema Buera 1
38 Teopema Buera 1
39 KBanpaThsiii TpéxuneH 1
40 KBanpaThslii TpéxuneH 1
41 Pa3znosxenne kBagpaTHOro TpEXuieHa Ha MHOKHATEIN 1
42 Pa3znosxenne kBagpaTHOro TpEXuieHa Ha MHOKHATEIN 1
43 KonTtponpsHas padora no temam "Ksanparusie kopau. CteneHu. 1
KBanpatnsiii TpexuneH"
44 Pemienue ypaBHeHUH, CBOIAIINUXCS K KBaPaTHBIM 1
45 Pemienue ypaBHeHUH, CBOAAIIUXCA K KBaPaTHBIM 1
46 [Ipocreiinme npoOHO-pallMOHANbHBIE YPaBHEHUS 1
47 [Ipocreiinme po6HO —pallMOHAIbHBIE YPAaBHEHUS 1
48 Pemnienne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAIPATHBIX YPaBHEHUH 1
49 Penienune TeKCTOBBIX 3a/1a4 C MOMOIIbIO KBaIPaTHBIX YpaBHEHUH 1
50 Konrtponsnas padora no reme "KBagpatHsie ypaBHeHUs" 1
51 JluHeliHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMHU, €0 rpaduK, IpUMEpHI 1
pelIeHus ypaBHEHHH B HENbIX YUCIIaX
59 JluneliHOe ypaBHEHHUE C JBYMsI IEPEMEHHBIMHU, €T0 rpaduK, IpUMepsbl 1
pelIeHus ypaBHEHHH B TENTbIX YUCIIaX
53 JluHeliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI 1
pelIeHus ypaBHEHHH B IENTbIX YUCIIaX
54 Pemenne cucreM IByX JIMHEMHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU 1




55

Pemenuie cuctem ByX TUHEHHBIX YpaBHEHU C ABYMS MTEPEMEHHBIMU

56 Pemienue cucteM IByX JIMHEHHBIX YPaBHEHUH C IByMs IIEpEMEHHBIMU 1

57 [Ipumepsl penieHrsi CUCTEM HEJIMHEHHBIX YPaBHEHUM C IBYMSI 1
HIEpPEMEHHBIMU

58 [Ipumepsl penieHrsi CUCTEM HEJIMHEHHBIX YPaBHEHUM C IBYMS 1
HIEpPEMEHHBIMU

59 I'paduueckas uHTEpIIpETALMs] YPaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM 1
JMHEWHBIX YPaBHEHUH ¢ IByMsI IEpEeMEHHBIMU

50 I'paduueckas uHTEpIIpeTaLMs YpaBHEHUS C ABYMS IEPEMEHHBIMU U CUCTEM 1
JMHENWHBIX YPaBHEHUH € IByMsI IEpEeMEHHBIMU

61 Penienue TekcTOBBIX 33aa4 C TOMOIIBIO CUCTEM ypaBHEHUH 1

62 Penienue TekcTOBBIX 331a4 C TOMOIIBIO CUCTEM ypaBHEHUH 1

63 Penienue TekcTOBBIX 331a4 C TOMOIIBIO CUCTEM ypaBHEHUN 1

64 YuciioBble HEPABEHCTBA U X CBOMCTBA 1

65 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1

66 HepaseHncTBa ¢ onHOM niepeMeHHON 1

67 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX PEILIECHUE 1

68 JluHeliHbIe HEPABEHCTBA C OJTHOM MEPEMEHHON B UX PEIlIeHHe 1

69 JluHeliHbIe HEPABEHCTBA C OJIHOM MEPEeMEHHON B UX PEIICHHE 1

70 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON EPEMEHHOM U UX pelIeHne 1

71 CucreMbl TUHEIHBIX HEPABEHCTB C OJAHON EPEMEHHOM U UX pelIeHne 1

72 CucTembl TUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pElICHUE 1

73 N3o06paxenue pemieHrs JMHEHHOr0 HEPaBEHCTBA U UX CUCTEM Ha YUCIIOBOM 1
IpSAMOi

72 N3o06paxeHue pelieHns JMHEHHOr0 HepaBeHCTBA U MX CUCTEM Ha YHCIIOBOM 1

IpSAMOi




75 Kontponbnas padora mo temam "HepaencTBa. Cuctembl ypaBHEHUN" 1
76 [Tonsitue GyHKIMN 1
77 OO06nacTh onpeeeHuss 1 MHOYKECTBO 3HAYCHUH (PYHKITUN 1
78 Crioco6b1 3a1aHus PyHKIUI 1
79 I'padux pynkuun 1
80 CoiicTBa (yHKIIMH, HX OTOOpaKEHUE HA TpaduKe 1
81 Urenue u noctpoeHue rpagukoB QyHKIHIA 1
82 [Tpumeps! rpadukoB GyHKIHH, OTPAKAIOIIUX PEATBHBIE TPOIECCHI 1
83 ODYHKIWH, OMICHIBAIOIIUE MPSMYIO M O0OPAaTHYIO TPOTIOPIIUOHATHHBIC 1
3aBUCHUMOCTH, X TpaduKu
84 lunep6ona 1
85 lunep6ona 1
86 I'paduk pyHkmmm y = x> 1
87 I'paduk pynkmmm y = x> 1
88 OyHKIUU Y =X2, yU: X3,y = VX, Yy = |x|; Tpadmyeckoe perieHrne ypaBHEHUH U 1
CUCTEM YPaBHCHHIA
89 CTerneHb ¢ IeNbIM MoKa3aTeaeM 1
90 CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM 1
91 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM 1
92 CBolicTBa CTENEHH C IEJIBIM ITOKA3aTEIEM 1
93 CBolicTBa CTENEHH C IEJIBIM ITIOKA3aTEIEM 1
94 CBOMCTBa CTEIICHHU C IEIbIM ITIOKa3aTelIeM 1
CrangapTtHas 3anuch yncia. Pasmepbl 00beKTOB OKpYIKaIOIIero Mupa (ot
95 AJIEMEHTAPHBIX YACTHII 10 KOCMUYECKUX OOBEKTOB), JJIUTEITHHOCTh 1
MIPOIIECCOB B OKPYIKAIOIIEM MHPE
96 Wrorosast koHTpoipHas paboTta/Bcepoccutickas mpoBepodHasi pabota 1




[ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 U 8 KJIACCOB,

97 . . 1
0006menue 3Hanuii/ Beepoccuiickas mpoBepodHas paboTa

08 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeH1Ee 3HAHUI

99 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeH1Ee 3HAHUI

100 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHrE 3HAHUI

101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KIJIaCCOB, 1
00o01IeHne 3HaHUH

102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
00o01IeHne 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME Uroro: 102
I'eomeTrpus
Nem/m | Tema ypoka Hara mo dara mo Kou -Bo
IVIAHY pakry 4acoB

[Tapannenorpamm, ero Mpu3HaKu U CBOMCTBA
[Tapannenorpamm, ero Mpu3HaKU U CBOMCTBA

3 [Tapannenorpamm, ero Mpu3HaKU U CBOMCTBA 1




YacTtHble ciiyyau nmapaiesorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBapaT), UX

4 MIPU3HAKU U CBOWCTBA L
5 YacTtHble ciiyyau mapaiesorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBapaT), UX 1
MPU3HAKU U CBOWCTBA
6 YacTtHble ci1yyau nmapajiesorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBapaT), UX 1
MIPU3HAKU U CBOWCTBA
7 Tpanerus 1
PaBHOOOKAs 1 IPAMOYTOJIbHAS TPATICIIUU 1
9 PaBHOOOKAs 1 IPAMOYTOJIbHAS TPATICIIUH 1
10 MeTto yIBOSHUS MEIUAHBI 1
11 LleHTpanpHast CAMMETPHS 1
12 Kontponbhas pabota no reme "HUeTbIpEXyroibHUKH" 1
13 CpolicTBa 1uI0MIa/Iell TeOMETPUIECKUX (HUTYp 1
14 DopMmyIibl IS IIIOMAAN TPEYTOJIbHUKA, apajieorpaMMa 1
15 DopMyJIbI TS TUIOIIAIN TPEYTOIBHUKA, TTapajuiejiorpaMmma 1
16 DopMyJIBI TS TUIOIIAN TPEYTOIBHUKA, TTapajliejiorpaMmma 1
17 DopmyIibl 1S TIOMIAAN TPEYTOJIbHUKA, Tapajiesiorpamma 1
18 DopMyIIbl TS TUIOIIAAN TPEYTOIbHUKA, TTapajuieiorpaMmmMa 1
19 Boruncnenue miomaneit cioxHbeIX Guryp 1
20 [Tnomamu puryp Ha Kinerdaroit Oymare 1
21 Teopema ®aneca u TeopeMa 0 MPONOPIIMOHATBHBIX OTPE3KaX 1
22 Cpenssist TUHUS TPEYTOJIbHUKA 1
23 Cpenssist TUHUS TPEYTOJIbHUKA 1
24 Tpanenus, e€ cpeaHss TUHAA 1
25 Tpanenus, e€ cpeaHss TUHUS 1
26 [IponopunoHanbHbBIE OTPE3KU 1




27 [TponoprinoHanbHBIE OTPE3KH 1
28 LleHTp Macc B TPEYroJIbHUKE 1
29 [TonoGHBIE TPEYTOIBLHUKH 1
30 Tpu npuzHaka Nog00oHs TPEyroJbHUKOB 1
31 Tpu npuzHaka nogooUs TPEyroJbHIUKOB 1
32 Tpu npuzHaka nogoous TPEyroJbHIUKOB 1
33 Tpu npuzHaka nogoous TPEyroJbHIUKOB 1
34 [Ipumenenue mogo6us Npu pelIeHUH MPaKTUYECKUX 3aa4 1
35 KonTpomnpHas padora o Teme "IlomoOHbIE TPEYTOIEHUKH" 1
36 [Tnomamu mogoOHBIX Guryp 1
37 [Tnomaau mogoOHBIX Guryp 1
38 3amauu ¢ MPaKTHYECKUM COJIEPIKAaHHEM 1
39 3amauu ¢ MPaKTHYECKUM COJIEPIKaHHEM 1
40 Pemenne 3a1a4 ¢ TOMOIIBIO METO1a BCIIOMOT'aTEJIBHON IIJI0IIAIN 1
41 KonTponbhas pabota mo Teme "Ilnomans" 1
42 Teopema [Iudaropa u e€ npumeHeHue 1
43 Teopema [Iudaropa u e€ npumeHeHue 1
44 Teopema [Iudaropa u e€ npumeHeHue 1
45 Teopema [Iudaropa u e€ npumeHeHue 1
46 Teopema [Iudaropa u e€ npumeHeHue 1
OnpeneneHye TPUrOHOMETPUUECKUX (PYHKIUI ocTporo yria
47 IPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPHUECKUE COOTHOICHHUS B 1
IPSAMOYTOJIBHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO




Kontponbnas padora mo teme "Teopema Iludaropa n navana

51 " 1
TPUTOHOMETPHUHU

52 Brnircannble U eHTpasIbHbIE YIJIBI, YTOJI MEXKAY KacaTelbHOU U XOPI0i 1

53 Brnincannble U ieHTpaIbHbIE YIJIbI, YTOJI MEXKIY KacaTeabHOU U XOPI0i 1

54 Brnncannble U neHTpasIbHbIE YIJIBI, YTOJI MEXKAY KacaTelbHOU U XOPI0i 1

55 VYTIIBI MEXTY XOpJAaMHu U CEKYIIIUMHU 1

56 VYTIIBI MEXTY XOpAaMHu U CEKYIIIUMHU 1

S7 BnucanHbIe ¥ ONMCAaHHBIE YETHIPEXYTOJBHUKY, UX IPU3HAKU U CBOMCTBA 1

58 Brincannble u onvcaHHbBIE YETHIPEXYTOIBHUKH, UX TIPU3HAKU M CBOMCTBA 1

59 Brincannsle u onvcaHHbBIE YETHIPEXYTOIIBHUKH, MX TIPU3HAKU M CBOMCTBA 1

60 [IpumeHeHne CBOWCTB BIMCAHHBIX U ONMIMCAHHBIX YETHIPEXYTOIBLHUKOB IIPH 1
pEIIeHIH TEOMETPHUYECKUX 3aa4

61 [IpumMeHeHue CBOMCTB BIMCAHHBIX M OMIMCAHHBIX YETHIPEXYTOILHUKOB MPH 1
pEIIeHUU T€OMETPUYECKUX 3a/1a4

62 B3aumHOe pacmonoxeHue IByX OKPYKHOCTEH, 00IIHe KacaTeIbHBIS

63 Kacanwne okpyxHOCTEH 1

64 KonTposnbHas pabora o Teme "Y1ibl B OKpyKHOCTU. Brincannsie u 1
OTNMCAHHBIE YETHIPEXYTOIbHUKH"

65 [ToBTOpEeHNE OCHOBHBIX MOHSTHI U METOJIOB KypcOB 7 M 8 KJIacCOB, 1 1
00o011eHue 3HaHUu i’

66 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB KYpPCOB 7 U § KJIaCCOB, 1 1
00o011eHne 3HaHU|

67 Wrorosast KoHTpOJbHAS paboTa 1 1

68 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KYpCOB 7 M 8 KJIacCOB, 1 1
00o011eHne 3HaHU|

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 0




BeposiTHOCTH M CTATUCTUKA

Ne Jara mo Koua - Bo
Tema ypoka Hara no
n/n dakrty 4acoB
IUIAHY
1 [TpencraBienue nanHbix. OnucaresbHas CTaTUCTUKA
2 CrnyvaitHast ”3MEHUYUBOCTh. CpeTHHEe YMCIOBOTO Habopa
3 Crnyyaiinble coObITHS. BEepoATHOCTH U 4acTOTHI
4 Knaccuueckue Mojienu TeOpuu BEpOSITHOCTEN: MOHETa U UrpajibHas KOCTh
5 OtknoHeHus
6 Jucniepcust 4rciioBoro Habopa
7 CranpapTHOE OTKJIIOHEHUE YUCIIOBOr0 Habopa
8 JluarpaMmbl paccerBaHus
9 MHOX€eCTBO, TOJMHOKECTBO
10 Omnepanuu HajJ MHOXKECTBaMU: 00bEJMHEHNUE, IIepeceueHue, JONOTHEHNE
1 CaolicTBa omnepaluii HaJl MHOYKECTBaMH: IIEPEMECTUTENILHOE, COUETaTENIbHOE,
pacnpenenuTeNbHOE, BKIYECHUS
12 I'paduueckoe npecTaBIeHNEe MHOXKECTB
13 KonrtponbHas padora no remam "Cratuctuka. MHOXecTBa"
14 OnemeHTapHble coObITHS. CitydaliHble COOBITHS
15 bnaronpusitcTByIomye aaeMeHTapHble coObITHS. BeposTHOCTH coObITHIT
16 bnaronpusitcTByIomue a1aeMeHTapHble cCoObITHS. BeposTHOCTH coObITHIT
17 OnBITHI C paBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CirydaiiHbIi BEIOOD
18 OnBITHI C paBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CirydaiiHbIi BEIOOD
19 [TpakTrueckast pabota "OMNbITH C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU

coOpITUAMM"




20

Hepeso

CBolicTBa AC€peBa. CAMHCTBCHHOCTD ITYTH, CYIICCTBOBAHUC BUCSUYCH BCPIIIHHBI,

21 CBSI3b MEX/y YHCJIOM BEPLIMH U YUCIIOM pEOEp

22 [IpaBuno yMHOXKEHUS

23 [TpaBun0 yMHOXKEHUS

24 [IpoTrBOMOI0XKHOE COOBITHE

25 Huarpamma Diinepa. O0beAMHEHUE U TIEpeceueHrne COOBITUI

26 HecoBmecTrblie coObrTus. @opMyia coKeHHsI BEPOSATHOCTEH

27 HecoBmecTablie coObrTus. @opMyia coKeHHUs BEPOSATHOCTEH

28 [IpaBuiI0 yMHOXEHUS BEPOATHOCTEN. Y CIIOBHAs BEPOSATHOCTL. HezaBucumele
coObITHS

29 [IpaBuiI0 yMHOXKEHUS BEPOATHOCTEHN. Y CIIOBHAs BEPOSATHOCTL. HezaBucumele
COOBITHS

30 [IpencraBienue ciyyailHOro 3KcrepyMMeHTa B BUJIE JiepeBa

31 [Ipencrasienue ciry4ailHOTO KCIIEPUMEHTA B BUJIE J€peBa

32 [ToBTOpenue, o6o6menue. [Ipeacrapienne qanHbIX. OnucaTeNnbHas CTATHCTHKA

33 [ToBTOopenue, obodmenue. ['padsr

34 KonTponbHas padora o temam "Ciyuaiinslie coObiTust. BepositHocTs. I'padsr”
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