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[Tpuka3z Nel60 ot 29.09.2023
PABOYASA ITPOTPAMMA
y4eOHOro npeamera
«MaremaTuka»
AJi9 odyuawmmxcs 5-9 kiaccoB

HOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHRIMU TIEIIMU O0YUCHHS MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e TPOJOJDKCHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTHUECKUX TMOHATUM (YMUCIIO, BEJIWYHMHA, TeOMETpuyecKas
durypa), oOecrneunBaroOUMX MPEEMCTBEHHOCTb U  IEPCIEKTUBHOCTh  MAaTeMaTHYeCKOro 0Opa30oBaHUS
oOydJarommxcs;

e Ppa3BUTHE WHTEIVIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OOydJaromuxcs, I03HaBaTEeIbHOW aKTHUBHOCTH,
UCCIIeIOBAaTEIbCKUX YMEHUH, HHTEpECca K U3YUCHUIO MAaTEMAaTUKH;

e TIOJIBeJICHUE OOYyYalIMXCS Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBS3M MAaTeMaTHKH U
OKPYKaIOIIEro MUpa;

e ¢opmupoBaHue (GYHKIIMOHAUIPHOM MaTeMaTHYEeCKOM T'PAMOTHOCTH: YMEHHS paclo3HaBaTh MaTeMaTHYECKHUE
OOBEKTHI B pEalTbHBIX JKU3HEHHBIX CHUTYyaIlUsAX, MPUMEHATh OCBOCHHBIE yMEHHUS JUIS PEIICHUs] IPaKTHUKO-
OPUEHTHUPOBAHHBIX 3aJlady, WHTEPIPETUPOBATh IOJYyUYCHHBIE pE3yJbTaThl M OIICHMBaTh MX Ha COOTBETCTBHE
IIPAKTUYECKON CUTYaLIUH.

OCHOBHBIC JTUHUH COJICPKaHUS Kypca MaTEeMaTHKH B 5—6 Kilaccax — apumeTHdeckas U TeOMETpHIECKas, KOTOPhIC
Pa3BUBAIOTCSA MapasjIeIbHO, KaXK/1asi B COOTBETCTBUHU ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT APYTOH, a
B TGCHOM KOHTAaKTe W B3aMMOJICHCTBUHU. Takke B Kypce MaTEeMaTHKH MPOUCXOIUT 3HAKOMCTBO C AJICMEHTAMH aJIreOphl U
OIHCaTeIbHON CTAaTUCTUKH.



N3yuenne apudmeTHdyeckoro marepuaia HAYMHAETCS CO CHUCTEMATH3allUd U Pa3BUTHUS 3HAHUI O HATypalbHBIX
yuciax, MOJy4YeHHBIX Ha YPOBHE HaudajdbHOro oOmiero oOpazoBaHus. [Ipu 3TOM COBEpIICHCTBOBAaHUE BBIYUCIUTEIBHOU
TeXHUKU U (POPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUU COUETAETCS C Pa3BUTHEM BBIUYHMCIUTEIBLHOW KYJIBTYpHI, B
YaCTHOCTHU ¢ OOYYEHUEM MPOCTEUIINM NMpuéMaM MPUKUIKHU U OLICHKU PE3yJIbTaTOB BhIUMUCICHUN. V3yueHne HaTypaibHBIX
Yyucell MPOoJoJHKaeTea B 6 KilacCe 3HAKOMCTBOM C HayaJbHbIMU MOHATUSIMHU TEOPUU JECITUMOCTH.

Hauano u3yueHuss oOBIKHOBEHHBIX U JIECSITHUYHBIX JIpoOe OTHECEHO K 5 Kjaccy. DTO MEPBBIM ATall B OCBOSHUU
npo0eii, Korja TMPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMHU, TOHSATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHue
OOBIKHOBEHHBIX JPOOEH B MOJHOM OOBEME MPEANIECTBYET U3YUEHUIO JECATUYHBIX JIPOOEH, YTO 11eJIeCO00pa3HO ¢ TOUYKH
3pEHMS JIOTUKH U3JI0KEHUSI YUCIIOBOM JIMHUH, KOT/[a TIpaBujia JeHCTBUI C AECATUYHBIMU JPOOSIMU MOKHO O0OOCHOBATD YXKe
U3BECTHBIMU AJITOPUTMAMU BBITIOJTHEHHUS JCHUCTBUN ¢ OOBIKHOBEHHBIMHU JIPOOSMHU. 3HAKOMCTBO C JICCATUYHBIMU JIPOOSIMU
pPacCHIMPUT BO3MOXKHOCTH JJISI TTOHUMaHUS OOYYarONTUMHUCS TPHUKIATHOTO MPUMEHEHUS HOBOW 3alKMCH TPU U3YUYCHUH
JIPYTUX MPEIMETOB U MPU MPAKTUUYECKOM HUCIONIb30BaHUU. K 6 Kitaccy OTHECEH BTOpOHM 3Tam B M3Y4YCHUU JAPOOEH, TIie
IIPOUCXOJUT COBEPIICHCTBOBAHWE HABBHIKOB CPAaBHEHHUS U IMpeoOpa3oBaHUs ApoOEi, OCBOCHHE HOBBIX BBIYMCIUTEIbHBIX
ITOPUTMOB, OTTAYMBAHWUE TE€XHUKH BBHIYMCIICHHM, B TOM YHCIIE 3HAUCHHUI BBIPAXKEHUM, COlepKaIIUX U OOBIKHOBEHHBIE, U
JECSATUYHBIE APOOH, YCTAHOBIIEHUE CBA3EH MEXKIAy HUMH, pACCMOTPEHHE MPUEMOB pelIeHus 3aa4d Ha apoou. B Hauane 6
KJ1acca MPOUCXOJUT 3HAKOMCTBO C MTOHATHUEM IPOLICHTA.

OcoOEHHOCTBI0O M3YYEHHsSI TOJIOKHUTEIbHBIX U OTPULIATEIBHBIX YHCEN SABISAETCS TO, YTO OHH TaKXEe MOTYT
paccMaTpUBaThCS B HECKOJIBKO 3TanoB. B 6 knacce B Hayane uzydeHus: TeMbl «[1010KUTENbHBIE U OTPULIATEIBHBIE YU CIIA
BbiAensieTcs noareMa «Llenmblie yucnay, B paMkax KOTOPOM 3HAKOMCTBO C OTPUUATEIbHBIMU YUCIAMU U JCHCTBUAMH C
MOJIOKUTEIIbHBIMA M OTPULIATENIbHBIMU YUCIAMU MPOUCXOJUT HAa OCHOBE COAEPKATEIBHOTO MOAX0JA. DTO MO3BOJISIET HA
JIOCTYITHOM YPOBHE TTO3HAKOMUTH O0YYAIONTUXCS MPAKTUYECKA CO BCEMH OCHOBHBIMU MOHATHUSMH TEMBI, B TOM YHCIIC U C
MpaBWJIAMH 3HAKOB TIPU BBHITIOJHEHUU apUPMETHUYECKUX ACHCTBUU. V3ydeHuwe palMoHalbHBIX 4YHCENl Ha STOM He
3aKOHUYUTCSA, a OyJIeT MPOJOIKEHO B Kypce anreOpsl 7 Kiacca.

[Tpu 0OydeHNU pereHno TeKCTOBBIX 33/1a4 B 5—6 Kilaccax UCIHOJB3YIOTCS apudMeTrnueckue mpuémsel pemenus. [lpu
0TpabOTKE BBIUYMCIUTEIHHBIX HABBIKOB B 5—6 KJIacCcax pacCMaTPUBAIOTCS TEKCTOBBIC 3aJ]a4M CIEAYIOMINX BUOB: 33/1a4u Ha
JIBUKEHUE, HAa YacTH, HAa TOKYNKH, Ha pabOTy W MPOW3BOIAUTEIHPHOCTh, HA MPOICHTHI, HA OTHOIICHHS W TMPOTOPIIUHU.



OOyuaromuecss 3HAKOMATCA C OpUEMAMHU pELIEHUs 3aJad [epedopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi paboTaTh C
uH(popmalmei, npecTaBIeHHON B (popMe TaOIHIl UK AUATPAMM.

B nporpamme yueb6HOro kypca «MaremaTtnka» npelycMOTPEeHO (pOpMUpOBaHKUE IPOIEIEBTUYECKUX aareOpandecKux
npejacTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOrO YHMCiIa B 3aBUCHUMOCTH OT MAaT€MaTUYECKOIO0 KOHTEKCTa BBOJUTCS
MOCTENEHHO. ByKBeHHass CHMMBOJMKA IIMPOKO HCIOJB3YETCS MPEXKIE BCEro Ui 3alucu OOLIMX YTBEPXKICHUH U
peIoKeHU, (OPMYJ, B YaCTHOCTH JJIs1 BBIYUCIICHHSI TEOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIISD YHUCIIA.

B nporpamme yueGHoro kypca «MaTemaTuka» MpeACTABICHA HArIsAHAs T€OMETpHs, HalpaBlIeHHas HAa pa3BUTHE
00pa3HOro MBIILIEHUS, TPOCTPAHCTBEHHOTO BOOOpaXKeHUs, N300pa3UTENbHbIX YMEHUNA. DTO Ba)KHBIA 3Tan B U3YYCHUU
reOMETPUHU, KOTOPBIA OCYILIECTBISIETCS Ha HArJsJIHO-NPAKTUYECKOM YpOBHE, OINUpPAeTCsl Ha HarisgHo-00pa3Hoe
MBIIIJIEHUE oOydarouiuxcs. bousblias posib  OTBOJUTCS MPAKTUYECKOW JIEATETbHOCTH, OIBITY, OSKCIEPUMEHTY,
MonenupoBanuto. OOyyaromuecss 3HaKOMSTCS ¢ T€OMETPUYECKUMH (UTypaMu Ha TUIOCKOCTH WM B MPOCTPAHCTBE, C UX
IPOCTEUIIMMHU KOHPUTYpalusiMU, ydarcs u3o0paxaTh WX Ha HEJIMHOBAHHOM M KJeT4aToM Oymare, pacCMaTpuBarOT HX
npocTeiie cBoicTBa. B mpoliecce M3ydeHus HaArJIaIHONM T€OMETPUU 3HAHUS, MOJYyYEHHBIE OOyYalOIIMMKCS Ha YPOBHE
HAYaJIbHOTO 00I1Iero 00pa30BaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yyeOHOMY IUIaHy B 5—6 Kiaccax Hu3ydaeTcss MHTETPUPOBAHHBIA MpeameT «MaTemaTuka», KOTOpBIN
BKJIIOUaeT apu(pMETUYECKHl MaTepual W HArjsJHyI0 T€OMETPHUIO, a TaKKe MpPOIEJEeBTUYECKUE CBEACHUS W3 anreopsl,
AJIEMEHTHI JIOTUKH U HayaJla ONUCATEIbHOW CTATUCTUKHU.

Ha n3yuenne yue6Horo kypca «Marematuka» orBoautcs 340 gacoB: B 5 kinacce — 170 gacoB (5 4acoB B Heem0), B 6
kiacce — 170 yacoB (5 4acoB B HENEIIO).

Anrebpa sBiIsieTCS OJHHUM U3 OINOPHBIX KypCOB OCHOBHOTO 0OIIEro o0pa3oBaHHA: OHa OOECIeYMBacT H3Y4YCHUE
ApYTHX AUCIHUIUIMH, KAaK €CTECTBEHHO-HAYYHOTO, TaK M TyYMAaHUTAPHOTO ITUKIOB, €€ OCBOEHHE HEOOXOIMMO s
MPOJOJDKEHUsT 00pa3oBaHUS W B TOBCEIHEBHOW KW3HMU. Pa3Buthe y 0Oy4alomUXCs HAyYHBIX TMPEICTaBICHUN O
MIPOUCXOXKJEHUN W CYIHOCTH alreOpandecKuxX aOCTpaKIuii, crmocode OTpaKeHHUs MaTeMaTHYEeCKOW HAyKOW SIBICHUU U
MPOILIECCOB B MPUPOJAE U OOIIECTBE, POJIM MaTeMaTHYECKOrO MOJCIMPOBAHUS B HAYYHOM MO3HAHMM U B MPAKTUKE
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOJMMBIX [JIsl aJanTalud B
COBpeMEHHOM Iu(ppoBoM obOmiecTBe. M3yueHne anreOpbl oOecrieurMBaeT pa3BUTHE YMEHHUS HAONIOJaTh, CPaBHUBATH,
HaxOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIILJIEHUS, CIOCOOHOCTU apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM



JEUCTBUS W BBIBOABI, (popmMynupoBaTh yTBepkaeHUsA. OcBoeHHE Kypca aiareOpbsl 00eCTieunBacT Pa3BUTHE JIOTHYECKOTO
MBIIIICHUST OOYYarOIIMXCA: OHU HWCIOJB3YIOT JeAYKTHUBHBIE W WHIYKTUBHBIC pacCyXICHHsS, OOOOIICHWE U
KOHKpeTH3aluio, abcTparupoBanue u aHainoruto. OOydyeHue anreOpe mpearnojiaraeT 3HAYUTEIbHBIA O00BEM
CaMOCTOSTEILHON JEATEIbHOCTH OOYYaroNIUXCs, MO3TOMY CaMOCTOSITCIIBHOE PpEeIIeHHE 3ajad sBISACTCS pean3aliucit
JESATEITHPHOCTHOTO TIPUHITUIIA O0yUCHHS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AmireOpa» Jjii OCHOBHOTO 0Omero oOpa3oBaHHS OCHOBHOE MECTO
3aHMMAIOT COJICPKATCIIBHO-METOIMUSCKHUE JIMHUK: «UKClIa U BBIYUCICHUSN», «ANTeOpanvecKue BEIPAKCHUS», « Y paBHCHUS
U HepaBeHCTBa», «DyHKIMNY». Kakaas U3 3TUX cofepKaTeIbHO-METOINYCCKUX JTUHUN pa3BUBACTCS Ha MPOTSHKCHUH TPEX
JIET M3y4YeHUs Kypca, B3aUMOJCHCTBYS C JAPYTMMH €ro JUHUSAMH. B Xone w3ydeHwsi y4eOHOTro Kypca 0O0ydaronumcs
NPUXOJHUTCS JIOTHYECKH PACCYXAaTh, UCIOJIb30BaTh TCOPETUKO-MHOMXKECTBEHHBIN SA3bIK. B CBSI3W ¢ 3TUM B IpOTrpaMmy
y4eOHOro Kypca «AjreOpa» BKIIOYCHBI HEKOTOPHIC OCHOBBI JIOTMKH, NPEJICTaBICHHBIC BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYECKOTO  O0pa3oBaHUsS W CIIOCOOCTBYIOIIME  OBJIAJCHUIO OOYYAaIOIIMMHUCS OCHOB  YHHUBEPCAJIHHOTO
MaTeMaThdeckoro si3pika. ComepikaTelnbHOW W CTPYKTYPHOW OCOOEHHOCTBIO Y4eOHOTO Kypca «Aunredpay sBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxanne nWHUM «UWcina W BBIYHCICHUS» CIYKUT OCHOBOU I NajdbHEWIIEro W3YYCHHS MaTeMaTHKH,
CIIOCOOCTBYET pa3BUTHIO Yy OOYYArOIIMXCS JIOTHYECKOTO MBIIIICHHS, (OPMUPOBAHUIO YMEHHS TI0JIH30BaThCS
QITOPUTMAMH, a TAKKE NMPUOOPETCHHUIO MPAKTHYECKHX HABBIKOB, HEOOXOIUMBIX JUIsI TIOBCEIHEBHOW >KW3HU. Pa3BuTHE
TIOHSATHS O YMCJIC HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS CBSI3aHO C PAIlMOHATBHBIMU U UPPAITMOHATLHBIMU YUCIIAMH,
GopMUpOBaHUEM TIPEICTABICHUH O JIEWCTBUTCIHLHOM YHCIC. 3aBEPIICHUE OCBOCHHS YHCIOBOH JIMHUM OTHECEHO K
cpeaHeMy o0meMy 00pa30BaHHUIO.

Copnepxanue OByX aireOpandecKux JUHUN — «AnreOpandeckue BBIPAKCHUS» U «YPaBHEHUS W HEPABEHCTBA
crocoOCTByeT (HOPMHUPOBAHHUIO Yy OOYYAIOIMIMXCS MaTeMaTHYeCKOro arfmapaTra, HEeOOXOIMMOTO Jid peIIeHHus 3aaad
MaTEeMaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIero 0Opa30BaHMS
y4eOHBIN MaTepua TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIpAXKEHUH. ANreOpa IeMOHCTPUPYET 3HAUCHHE MATEMATHKU
KaK s3bIKa JUISI TIOCTPOCHHSI MaTEMaTHYECKUX MOJENCH, OMMCAaHUs TPOIECCOB W SABICHUN peajgbHOro mMupa. B 3amaum
oOydeHms anreOpe BXOIAT TaKXKe NadbHEHIee Pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOAMMOT0, B YaCTHOCTH,



JUIsL OCBOCHHMSI Kypca MH(OPMATHKH, U OBJIaJIEHUE HaBbIKAMU JAEAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHrie CUMBOIBHBIX
dbopM criocoOCTBYET pa3BUTHUIO BOOOpaXKEHHUsI, CIOCOOHOCTEH K MaTEMAaTHUYE€CKOMY TBOPYECTBY.

Conepxanue (QpyHKIIMOHATBHO-TPAPUUYECKON JIMHUM HAIEJICHO Ha IMOJy4YeHHe OOY4YaloIMMMUCS 3HAHUM O QPYyHKIUSIX
KaK Ba)KHEHIlIel MaTeMaTHYeCKOM MOJENW I ONHUCAHMUS W MCCIENOBaHUS Pa3HOOOpa3HBIX MPOLIECCOB U SIBJICHUN B
npupoze u oouectse. M3yuenue matepuana cnocoOCTBYET pa3BUTHIO Y OOYYAIOMIMXCSI YMEHHS UCIIOJIb30BaTh Pa3inyHbIe
BBIpAa3UTENbHBIE CPEJCTBA S3bIKa MaTEMaTUKU — CJOBECHbIC, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaJ B
(dopMupoOBaHUE NPEJICTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBWIIM3AIUU U KYJIBTYPBHI.

CornacHo yuyeOHOMY MJiaHy B 7-9 kilaccax u3ydaeTcsl yueOHbI Kypc «Anredpa», KOTOPbIH BKIIOYAET CIEAYIOIIHNe
OCHOBHBIE pa3zielibl cojiepkanus: «Uucia u BBIYUCICHUS», «ANreOpanuecKre BhIpaXeHUs », «YpaBHEHUS U HEPAaBEHCTBAY,
«DyHKIHAW.

Ha u3ydenue yuebGHoro kypca «Anrebpa» orBoautca 306 vacoB: B 7 kiacce — 102 yaca (3 yaca B Heneno), B 8
knacce — 102 yaca (3 gaca B Hezenio), B 9 kinacce — 102 gaca (3 yaca B HeJIeIN0).

COJEPXAHUE OBYUYEHUA
S KUIACC

HarypajbHble unc/ia v HYJIb

Hatypansnoe wumcnmo. Psng Hatypanpabix uymcen. Ywucmo (. M3o0pakeHne HATypalbHBIX YHCEN TOYKAMU Ha
KOOPAUHATHOM (YUCIIOBOM) MPSMOM.

[losuunonHas cucremMa cuucieHus. PuMckas Hymepanus Kak NOpPUMEpP HEMO3UIIMOHHOM CHCTEMBI CUHUCIIEHUS.
JlecsiTnuHas cucrema CUMCIICHUS.

CpaBHEHHE HATYpaJIbHBIX YHCEN, CPaBHEHUE HATypaidbHBIX uucen ¢ HynéMm. CrnocoOwl cpaBHeHms. OKpyrieHue
HaTypaJbHBIX YUCEIL.



CrnoxeHne HaTypalbHBIX YMCEN, CBOMCTBO HYJIA IPH CIOXEHUHU. BrlunTaHue Kak JelcTBHE, OOPaTHOE CIIOKEHUIO.
YMHOXEHHE HaTypalbHBIX YHCEN, CBOWCTBA HYJs M €IMHULIBI NPU yYMHOXEHUU. [leneHue kak jaeiicTBue, oOpaTHOE
yMHOKeHUI0. KoMmoHeHThl aeiicTBui, cBsi3b Mexay Humu. [IpoBepka pesyipTaTa apuMETHYECKOro ACHCTBUS.
[lepeMecTuTeILHOE U COUETATEIHLHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, paclpeeIUTeIbHOE CBONUCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OYKB AJi1 0003HAUEHHSI HEM3BECTHOTO KOMITIOHEHTA U 3alMCH CBOWCTB apu(PMETHUECKUX JEHCTBUM.

JlenuTenu M KpaTHBIE YUCTa, pa3ioKeHue Ha MHOKUTENN. [IpocTeie n coctaBHble uncina. [Ipu3Haku 4e1MMOCTH Ha 2,
5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM MOKa3aTesieM. 3alkCh YKCia B BUAE CYMMbI pa3psiIHbIX CIAaraeMbIX.

UucnoBoe BbIpakeHHUE. BbIUKCIEHHWE 3HAYEHUN YHUCIOBBIX BBIPAKEHHUM, TOPSIOK BBITIOJHECHUSI JICHCTBUIA.
Hcnonp3oBanue Mpy BBIYUCICHUAX NMEPEMECTUTEIILHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CJIIOKEHUSI M1 YMHOXKCHUS,
pacrpeeauTeNbHOTO CBOMCTBA YMHOKEHHUS.

Jpoon

[IpencraBienne o apobu kKak crnocobe 3amucu dYacTH BenuduHbl. OObIKHOBEHHbIE npoOu. I[lpaBunbHble U
HenpaBWIbHBIE IpoOu. CMelanHas 1po0b, MPeJICTaBICHUE CMEIIaHHON ApOoOH B BUJIE HEMIPaBUIIHLHOM IpoOU U BBIJEICHHUE
IIEJI0M YacTH Yrciia U3 HeMpaBUIbHOU poou. M3o0paxeHue apoOei ToukaMu Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOWCTBO
npobu. Cokpamienne npodeii. [IpuBenenne npodu k HOBoMY 3HaMeHaTeno. CpaBHEeHHE qpoOei.

CrnoxeHue U BbIUMTaHUE JIpoOei. YMHOXKEHHE U JIeJIeHHe ApoOei, B3auMHO oOpaTHbIe Apoou. HaxoxkaeHue yactu
LEJI0r0 U LEIO0ro Mo €ro 4YacTH.

Hecstuunas 3anuch npooOeii. [IpeacTaBieHune AecITHIHON IpoOU B BHIe OOBIKHOBEHHOU. M300paxeHne qecITHIHBIX
Ipo0Oeit ToukaMu Ha YUCIIOBOM TpsiMoit. CpaBHEHHE NECITHYHBIX JPOOEH.

Apudmernyeckre NeHCTBUA C NECATUIHBIMU Tpo0siMu. OKpyTIICHHE JECATUIHBIX APOOECi.

Pemienne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a7a4 apudmeTrueckum crocodom. Pemenue norumdeckux 3amad. Pemenue 3amad nmepebopom
BCEX BO3MOKHBIX BapUAHTOB. VICIIOIb30BaHUE TP PEIICHUH 3a/1a4 TaOIUI] U CXEM.



Pemrenne 3amau, comepKamux 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpPEMs, PACCTOSIHUE, LIEHA,
KOJMYECTBO, CTOUMOCTh. EAMHUIBI M3MepeHus: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKAY
€IUHULAMHU U3MEPEHUS KaKI0M BETNYUHBI.

Pemenue ocHOBHBIX 3aa4 Ha JpoOH.

[IpencraBiieHne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpus

Harnanuele mnpenacraBiaeHuss O (Qurypax Ha IUIOCKOCTH: TOYKa, MOpsAMas, OTPE30K, Jyd, Yroji, JiomaHas,
MHOTI'OYTOJIbHUK, OKPY>KHOCTb, KpYT. YT0u. IIpsAMOM, OCTpBIN, TYIIOW U pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3Ka, METPUYECKHE E€AWMHULBI JUIMHBL J[IMHA JIOMaHOW, NMEpUMETP MHOIOYrojibHUKa. M3mepeHue u
NOCTPOEHHE YIJIOB C IOMOILBIO TPAHCIIOPTHUPA.

Harnsanueie npencrapinenus o ¢purypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, MPSMOYTOJIBHUK, KBaJApPaT, TPEYTOJIbHUK, O
paBeHCTBe Puryp.

N3o0paxenue ¢uryp, B TOM 4HCiIe Ha Kierdyarod Oymare. IlocTpoenwe koHurypanuii w3 yacTed MpsSMOH,
OKPYXHOCTH Ha HEJIMHOBAaHHOW M KieTyaToil Oymare. lcmonp3oBaHHME CBOWCTB CTOPOH W YIJIOB MPSIMOYTOJIbHHKA,
KBaJpara.

[Inomaas mpsIMOYTOJIbHUKA M MHOTOYTOJIBHUKOB, COCTaBIICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM uucie (GuUryp,
N300paKEHHBIX HA KIeT4aTol Oymare. EAMHUIIBI H3MEpEeHHMs TUIOIIA IH.

Harnsanuele mnpenactaBieHUss O  MPOCTPAHCTBEHHBIX — (Urypax: TpSMOYTOJBHBIM  Mapajuienenunes, Kyo,
MHOTOTpaHHUKH. M300pakeHne npocTermmnx MHOTOrpaHHUKOB. Pa3BépTku kyOa u napamienenumnena. Co3mganue Monenei
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIMHA U APYTUX MAaTEPUAIIOB).

O0BEM IPAMOYTOBHOTO Mapajuienenumneaa, kyoa. Equnuiisr nusmepenus oonéma.

6 KIIACC

HarypaabHblie yucia

Apudmernyeckue ACHCTBUS C MHOTO3HAYHBIMH HATypadbHBIMU YWCIaMU. YUCIOBBIE BBIPAXKEHUS, TOPSAIOK
NENUCTBHIM, MCTONIb30BaHKE CKOOOK. Mcronap30BaHME MPU BBIYUCICHUSX MEPEMECTUTEBHOTO U COYETATeIbHOTO CBOMCTB
CJIO’KE€HHSI MU YMHOXKEHHUS, PaCIPeACIUTEIbHOTO CBOMCTBA YMHOKEHHsI. OKpyTJIeHHEe HATYpaJIbHBIX YUCEN.



Jlenutenu M KpaTHbIE YKCIIa, HAMOOJBIINI OOLIMI AENUTENh U HAUMEHbIlIee 0011ee KpaTHoe. [[eauMocTh CyMMBI U
Ipou3BeIeHUs. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpoOM, cokpaileHue apobeil. CpaBHEHUE W YMOPSIOYMBAHUE JTPOOECH.
Pemenue 3amauy Ha HaXOXKJEHHWE YAaCTU OT LEJIOro0 M LEJNOro mo ero 4actu. JpoOHoe YHClIO KaK pe3ynbTaT AEJCHUS.
[IpencraBnenue aecsITUUHON IpoOU B BUJE OOBIKHOBEHHOM APOOH UM BO3ZMOKHOCTH MpEACTaBICHHs] OOBIKHOBEHHON po0Ou
B BUJE JecATUYHOW. JlecsaTUuHble ApoOM M MeTpuyeckas cucreMa mep. ApudmeTuueckue ACHCTBUS M YHUCIOBBIC
BBIPKEHUSI C OOBIKHOBEHHBIMU U JICCITUIHBIMU APOOSMH.

OtHowuenue. Jlenenue B TaHHOM OTHOIIEHUH. Maciutal, nponopuus. [IpumeHeHue nponopiuii Npu pemeHuy 3aay.

[lonsiTe mponeHTa. Beruucienne nmpoueHTa OT BEIWYMHBI M BEJIMYMHBI IO €€ MPOUEHTY. BripakeHue NpoLEeHTOB
JeCATUYHBIMU JIpoOsiMu. Perienne 3a1a4y Ha POLICHTHI. BbIpakeHne OTHOIICHUS BEJIUYKH B MPOIEHTAX.

IHonoxuTeabHbIE H OTPULATEIbHbIE YHCIA

[TonoxurenbHble U OTpULATENbHBIE YKcaa. Llenpie uncna. Moaymp 4nciia, reOMETpUYECcKass MHTEPIIPETALINAS MOTYJIS
yucia. M3o0paxenue yucen Ha KOOpAUHATHOU mpsiMoil. UuncnoBble mpoMexyTku. CpaBHeHUE yucen. Apudpmerndeckue
JNEUCTBHS C TIOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YUCIAMHU.

[IpsimoyrosibHas cucTeMa KOOpAMHAT Ha IUIOCKOoCcTH. KoopAuHATBI TOYKM HAa IUIOCKOCTH, a0OCIucca M OpJuHAaTa.
[TocTpoenue Touek u Huryp Ha KOOPJAUHATHOM TIOCKOCTH.

BykBeHHBIE BbIpa:KeHH I

[Ipumenenue OYKB g 3alUCH MATEMAaTUYECKUX BBIpOKEHMA U mpemioxkeHuil. CBoicTBa apupMeTUYECKUX
JNEUCTBUNA. DyKBEHHBIE BBIPAXKEHUSI U YHUCIOBBIE IMOJCTAHOBKH. DYKBEHHBIE PpaBEHCTBA, HAXO0XKJICHUE HEW3BECTHOTO
KoMrioHeHTa. Dopmysbl, GopMysIbl IEpUMETPa U IUIOMIAINA TPSMOYTOJIbHUKA, KBajapaTa, 00bEMa Mapaiesenunenaa u
KyOa.

Pemienne TeKCTOBBIX 32124

Pemienne TekcTOBBIX 3aau apupMeTHUEeCKUM criocoOoM. Pemenue nornyeckux 3aaad. Pemenue 3amay nepedopom
BCEX BO3MOKHBIX BAPUAHTOB.



Pemenue 3amau, copepxkamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BpPEMs, pPacCTOSHUE, LIEHa,
KOJMYECTBO, CTOMMOCTb, IPOU3BOJMUTEIBHOCTh, BpeMs, 00bEM paboThl. EnMHMIIBI HW3MEpEeHHs: MacChl, CTOMMOCTH,
paccTosiHusl, BpeMeHHU, CKOpOCTU. CBSA3b MEXKIY €IUHUIIAMU U3MEPEHUS KaXI0W BETUIUHBI.

Pemenue 3anay, CB3aHHBIX C OTHOLIEHUEM, MPOMOPLMOHAIBHOCTHIO BETUYHMH, MPOLEHTAMH; PEIIEHHUE OCHOBHBIX
3a/1a4 Ha IpOOU U MPOIECHTHI.

OueHka U NpUKUIKa, OKpyrieHue pesyiabrata. CoctaBieHrne OyKBEHHBIX BBIPAKEHUM MO YCIOBHIO 3a/1a4H.

[IpencraBiieHne TaHHBIX C MOMOIIBIO Tabuull U AuarpamMM. CtonOyaTele JUarpaMMbl: YTE€HHE U MOCTpoeHue. Utenue
KPYTOBBIX JUArpaMM.

Harusanas reomerpust

Harnanuele mnpencraBieHuss O (Qurypax Ha IUIOCKOCTH: TOYKa, MOpsAMas, OTPE30K, Jyd, Yroji, JiomMaHas,
MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacrnonokeHue ABYX MPSMBIX Ha TUIOCKOCTH, MapajlieibHble NpsIMble, MEPICHIUKYISPHbIE MpsMBbIE.
W3mepeHue pacCTOAHMI: MEXIY ABYMs TOYKaMM, OT TOUYKHU JI0 MPSMOH, JJIMHA MapIIpyTa Ha KBAJAPaTHOMN CETKe.

WN3mepeHrne W TOCTpOEHHE YIJIOB C TOMOIIBIO TpPaHCIOPTUpPA. BHIBI TpeyroibHUKOB: OCTPOYTOJIbHBIH,
PSIMOYT OJIbHBIM, TYHOYTOJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOIbHUK, IpUMEPbI
YeThIPEXYTOJILHUKOB. [IpsSIMOYronbHUK, KBaJapaT: HCIIOJNB30BaHHWE CBOMCTB CTOPOH, YIJIOB, AuaroHaiei. M3oOpaxeHue
reOMETPUYECKUX (UTYp Ha HEIMHOBAHHOW Oymare ¢ HMCMOJIb30BaHUEM LUPKYJS, JMHEWKH, YTrOJbHHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTdaroi Oymare.

[lepumetp MHoOrOyroibHuKa. [loHsTHE TUIOMaAM GUrypbl, enuHULBI u3MepeHus Iwiomaan. [lpubnmxénnoe
U3MEpeHue Iiomand Quryp, B TOM 4YWCIe Ha KBaApaTHOU ceTke. [IpuOmmkéHHOE W3MEpEeHHEe IIUHBI OKPY)KHOCTH,
IJIOMIAIN KpYyTa.

CumMeTpusi: IeHTpalibHAasl, OCeBas U 3€pKajibHasi CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsnable mpencTaBieHus O MPOCTPAHCTBEHHBIX (GUTYypax: MapajuleNienuiiesl, Ky0, mpu3ma, Nmupamuia, KOHYC,
MUIHAD, map u cdepa. M3obpaxkenue nmpoctpaHCTBEHHBIX Quryp. [Ipumepsl pa3BépTOK MHOTOTPAHHUKOB, ITUIUHAPA U
konyca. Co3nanue Mojenel MpoCTpaHCTBEHHBIX (huryp (M3 Oymaru, MpoOBOJIOKH, TUTACTHIIMHA U APYTHX MAaTEPHAIIOB).

[Tonsitue 00bEMa, enUHUIIBI U3MepeHUs 00bEMa. O0BEM MPAMOYTOJIBHOIO Mapalijiesenumena, Kyoa.



7 KIIACC

Yuciia ¥ BIYUCTCHUSA

HpoObu OOBIKHOBEHHBIE M JECATUYHBIC, IEpexoa OT OAHOW (opmbl 3amucu napobeir k napyroil. Ilonstue
pPalMOHAJIBHOTO YMCJIa, 3alHCh, CpPaBHEHHUE, YINOPSJIOYMBAHUE PALMOHAIBHBIX 4YHcesl. ApudmeTHueckue IeUCTBUS C
palMoOHANIbHBIMU YKcliaMu. Pelenue 3a1ay U3 peasibHOM NPaKTUKUA Ha YacTH, Ha IPoOu.

CrerneHb ¢ HaTypallbHBIM MTOKa3aTeleM: onpeiesieHrne, mpeo0pa3oBaHue BbIPaKEHUI Ha OCHOBE OIPEACIICHUS, 3aITUCh
Oonpmmx yucen. [IponeHTsl, 3aMuch NPOLEHTOB B BUAE ApOOM U ApoOH B BUJIE MPOLEHTOB. TpH OCHOBHBIEC 3aJa4l Ha
IPOLICHTHI, pEHIEHUE 3a7a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHnE MPU3HAKOB JETMMOCTH, PA3JIOAKEHNE HA MHOKHUTENIN HATYPAJIbHbBIX YHCEL.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIUOHAIBHOCTH.

AJireOpanyecKue BbIpasKeHHU s

IlepeMeHHBIE, YHCIIOBOE 3HAYEHHME BBIPAXKEHUA C IepeMeHHOW. JlomycTumble 3HA4Y€HUS [EPEMEHHBIX.
[IpencraBienne 3aBUCMMOCTH MEXAY BelWYMHamMu B Buie (opmyssl. Beruucnenus no ¢opmynam. I[IpeoOGpazoBanue
OYKBEHHBIX BBIPQXXEHUMN, TOKIECTBEHHO PaBHBIE BBHIPAKEHUS, ITPaBUia MPeoOpa3oBaHusl CyMM U IIPOU3BEACHUH, MpaBUia
PacKpBITUS CKOOOK U MTPUBEJEHUS MOJTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpAJIbHBIM MOKA3aTEIEM.

OnHowieHbl 1 MHOrowieHbl. CTerneHb MHOrowieHa. CliokeHue, BBIUYMTAHUE, YMHOXEHHE MHOTOYJIEHOB. DOpMYIIbI
COKpalIEHHOTO YMHOXEHHUs: KBaApaT CYMMbl M KBaApar pa3HocTH. DopMysna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OUYJIEHOB Ha MHOYKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHEeHUE, KOPEHb YpaBHEHUS, ITpaBuiia MpeoOpa3oBaHus ypaBHEHUS, PABHOCWIHBHOCTD YPaBHEHUH.

JIuHeliHOEe ypaBHEHUE C OAHOM MEPEMEHHOM, YUCI0 KOPHEW JTMHEWHOTO YPABHEHHUSI, PEIICHHUE JTUHEUHBIX YPaBHEHUM.
CocraBieHue ypaBHEHHH 110 YCIOBUIO 3a/1a4. PenieHne TeKCTOBBIX 3a/1ad ¢ MOMOILBIO YPaBHEHUI.

JluneiiHOEe ypaBHEHHE C JBYMS TMEpeMEHHBIMH W ero rpaduk. Cuctema JBYyX JIWHEHWHBIX YpPaBHEHUU C JBYyMS
nepeMeHHbIMH. Penienue cucreM ypaBHEHHMI crmocoOOM MOACTaHOBKHU. IIpuMephl penmieHust TEKCTOBBIX 3aa4 C MOMOILBIO
CHCTEM YpABHEHUM.



DyHKUUH

Koopaunata Toukm Ha mnpsMon. YucioBble NMPOMEXYTKM. PaccrosHue Mexay IByMs TOYKAMU KOOPIHHATHOMN
MIPSAMOM.

[IpsitmoyronibHas cucteMa koopauHat, ocu OXx u Oy. AOcuucca U opAauHaTa TOYKM Ha KOOPAMHATHOW IUIOCKOCTH.
[Ipumepsl rpadukoB, 3anaHHbiX (Gopmynamu. YteHue rpapukoB peanbHbIXx 3aBucumMocTel. [lonstue ¢pynkuuu. I'paduk
¢yukuuu. CpoiictBa (ynkumit. Jluneitnas ¢ynkius, e€ rpaduk. 'padux dynkmum y = [X|. I'paduueckoe perieHue
JIMHEMHBIX YPAaBHEHUHN U CUCTEM JIMHEMHBIX YPABHCHUM.

8 KUIACC

Yucjia ¥ BBIYUCTCHUSA

KBangpaTHsiii kopeHnb u3 uncia. [lonsitue 06 uppanuoHaabHOM yncie. JlecsaTuaHbie TPUOIMKEHUST UpPallMOHATIbHBIX
yucesn. CBolicTBa apu(PMETUUECCKUX KBAJIPATHBIX KOPHEH M UX NMPUMEHEHHE K MPEe0OPa30BaHUIO YHCIOBBIX BHIPAXKCHUN U
BBIUHCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

Crenens ¢ uenabpIM NoKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3aIlKCh YUCIA.

AJuireOpanyecKkue BbIpasKeHUs

KBanpaTHslil TpEXUlieH, pa3iI0KEeHHE KBAIPATHOrO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckast 1pods. OCHOBHOE CBOMCTBO anredpanyeckoit 1poou. CiioxeHne, BEIYUTaHUEe, YMHOKEHUE, JICJICHHEC
anreOpanyeckux podeil. ParinonaabHbIe BRIpAXKEHUS U UX MTPE0oOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHHE, ¢Gopmylia KOpHEH KBajJpaTHOro ypaBHeHHs. Teopema Bmuera. Pemenue ypaBHeHHH,
CBOISIIMXCS K IMHEWHBIM U KBaapaTHbIM. [IpocTeiiiue qpoOHO-panMoHaIbHbIE YPABHEHHUS.

I'paduueckass mHTEpHpeTanusi ypaBHEHUH C ABYMsI TEPEMEHHBIMH M CHCTEM JIMHEWHBIX YpaBHEHUU C IBYyMS
nepeMeHHbIMU. [[puMephl pelieHns CUCTEM HENIMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrioCOOOM.

UucnoBble HEpaBEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C OJHOM NEPEMEHHON. PaBHOCHMIBHOCTH HEPABEHCTB.
JIunelinble HEpaBEHCTBA ¢ OAHOM nepeMeHHON. CUCTEMBI JIMHEITHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKUUA



[Honstue pynkuuu. O61acTh ONpeneNeHuss U MHOKECTBO 3HaUeHUN (pyHKIMK. CrocoObl 3aaaHus QyHKIUH.
I'padpux ¢ynkumu. Yrenue cBoicTB (pyHkumu no e€ rpaduxy. Ilpumepsl rpadukoB (QYHKIUH, OTpakaroIIUX
peasibHbIE TPOLIECCHI.
OyYHKIMH, ONMUCHIBAIOIINE NMPSIMYIO U OOPaTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX Ipaduku. OyHKUUU Y = X2, Yy
= X3, y = VX, y=|x|. ['padudeckoe pemreHune ypaBHEHHMi 1 CHCTEM YPaBHCHHI.
9 KJIACC

Yuciia ¥ BBIYUCTCHUSA

PanvionanbHbie 4MClIa, WUPpAMOHAIBHBIE YHCIA, KOHEYHBbIE M OECKOHEUHBIC JCCATUYHBbIC ApoOU. MHOXKECTBO
JIEUCTBUTENIBHBIX YHCEN, JIEHCTBUTENIbHBIE YHCIa Kak OECKOHEYHBbIC JeCATHYHbIC ApoOu. B3amMHO OHO3HAYHOE
COOTBETCTBUE MEXKY MHOXXECTBOM JICICTBUTEBHBIX YUCET U KOOPJUHATHOMN MPSIMOM.

CpaBHeHUE JEeHCTBUTEIBHBIX YUCEN, apuMETHUCCKUE JEUCTBUS C JeHCTBUTEIILHBIMU YUCIAMHU.

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MUPA, [UTUTETLHOCTH IIPOIIECCOB B OKPY>KAIOIIEM MHpE.

[TpubnuxénHoe 3HAYEHUE BETUYMHBI, TOYHOCTh mpuOmbKeHus. Oxpyrienue uwucen. [lpukuaka U oleHKa
PE3YyIABTATOB BBIUYNCIICHH.

YpaBHeHUs 1 HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOSIIIAXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHHUM, CBOISIIMXCS K KBagpaTHbIM. bukBampaTHoe ypaBHeHHUE. [Ipumepsnl
pelIEHUs] YpPaBHEHUHN TPEThEU U YETBEPTOU CTETIEHEUN PA3JI0KECHUEM HA MHOKUTEH.

Pemenue apoOHO-paiMoHaNbHBIX YpaBHEHUN. PenieHne TeKCTOBBIX 3a/1a4 anre0pandeckKiuM METOIOM.

VYpaBHeHUE C JBYMsI MEpEMEHHBIMH W ero rpaduk. PemieHwe cucTeM ABYX JHHEHHBIX YpaBHEHUH C JIBYyMS
IIEpEeMEHHBIMU. PemeHne cucreM NAByX YpaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JPyroe — BTOPOM CTEIECHHU.
['padrueckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrioCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue JMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PelmieHue cuUCTEM JIMHEHHBIX HEPAaBEHCTB C OJHOU
nepemeHHoi. KBaapaTHeie HepaBeHcTBa. ['paduueckas uMHTepHperanus HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKUUH

KBagpatuunas Qyukuus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpAMHATHI BEpUIMHBI MapaloJibl, OCb CUMMETPUU
napaboJbl.

I'padukn gynxumii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| i ux cBoiicrsa.

YmucsioBbIEe MOCTEA0BATEbHOCTH M MPOrPecCuu

[loHsiTHE YMCIOBOM MOCIIEIOBATENBHOCTU. 3a/JaHne TIOCIE0BATEIbHOCTH PEKYPPEHTHON dopmMynoit U Gpopmyiioit N-
ro 4ieHa.

Apudmernyeckas U reomerpuyeckas mnporpeccur. @opmynbl N-TO 4wieHa apuPMETUYECKON MW TeoMEeTPUYECKOU
IPOTPECCUIA, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHune 4ieHOB apu(pMETHUYECKOH U IN€OMETPUUYECKON MpOrpeccuil TOYKaMu Ha KOOPAMHATHOM IIOCKOCTH.
JIMHEeWHBIN 1 SKCIIOHEHITUATBbHBIN pOCT. CII0XKHbBIE MPOIIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOTPAMMBI YYEBHOI'O KYPCA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPe3yJbTAThl OCBOCHUS MIPOTPaMMBbI YIeOHOTO Kypca «MaTeMaTHKay XapaKTepU3yrTCs:

1) naTpuoTHYeCKOe BOCIIMTAHME:

MPOSBICHUEM HWHTEpPECAa K MNPONUJIOMY M HACTOSIIEMY POCCUHCKOM MAaTEeMAaTHKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTHKEHHUSIM POCCUMCKAX MAaTEMATHUKOB U POCCUMCKOM MAaT€MaTHYECKOM IIKOJIbI, K UCHOJIb30BAHUIO 3TUX JTIOCTUKECHUN B
JIPYTUX HaAyKax U MPUKIAIHBIX chepax;

2) TpaKAaHCKoOe W JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0A3aHHOCTEH TpaKJaHMHA W pealu3alldd €ro ImpaB, NpPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUN, IPOIEAYyp Tpa)kJaHCKOrO OOIIeCTBa



(Hanmpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO JTHYECKUX MpPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUUECKUX MIPUHIUIIOB B ICSTEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM HA aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTEMAaTHUYECKON HANpPaBICHHOCTH, OCO3HAHUEM
BOXHOCTHU MaTeMaTU4YECKOro o0pa3oBaHus Ha MPOTSHXKEHUHU BCEH KU3HU ISl YCTIEITHOM podeccnoHanbHOM AesTeIbHOCTH
U pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM WHIWBHUAYATLHON TPACKTOPUH 00pa30BaHU I
Y )KU3HEHHBIX TJIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K IMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHIPUSITHUIO MaTEMaTUUECKUX OOBEKTOB, 3a/iad, pPElIeHUN,
paccyXJIeHUH, yMEHUIO BUJETh MaTeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIMEH B JICSITEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHs 4YeJOBEKa, MPUPOJALI W OOIIecTBa, MOHMMAaHUEM MAaTeMAaTHYEeCKOW HAyKh Kak c¢epbl 4YelI0BEeYECKOU
NEATENIbHOCTH, 3TAlOB €€ pa3BUTUS M 3HAYUMOCTHU [JI1 Pa3BUTHUS IIUBUJIM3ALUU, OBJIAJCHUEM S3bIKOM MATEMAaTUKH U
MaTE€MAaTHYECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUSI MUpPA, OBJIAJICHUEM MPOCTEUIINMHU HABBIKAMH HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

6) pusnueckoe BocnuTanue, (OPMHUPOBAHME KYJbTYPbI 310POBbSI M 3MOLHOHAJIBHOI0 0J1ATONIOJIyYHA:

TOTOBHOCTBIO TPUMEHSATh MaTEMAaTUYECKHUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbs, BEACHUS 3I0POBOr0 00pasa KU3HU
(3mopoBoe mUTaHHWE, COATAHCHPOBAHHBIM pEXUM 3aHATUA W OTHbIXa, peryiuspHas (Qusuyeckas aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HaBbIKA peiieKCHu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa APYroro YeJI0BeKa;

7) 3K0JIOTM4YeCKOe BOCIIUTAHHUE:

OpHEeHTaIMel Ha MPUMEHEHNE MAaTeMAaTHYeCKUX 3HAHUHN JJIs PEIICHUS 3a/1ad B 00JacCTU COXPAaHHOCTH OKPYIKAOIIeH
cpenabl, IJIAHUPOBAHUSA IOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIsl OKPYXAIOIIEH Cpelibl, OCO3HAHUEM
100aJBbHOTO XapaKkTepa HKOJOTHUYECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) ajanranus K U3MEHAKIUMCS YCJIOBUSAM COIMAJIBHON M MPUPOTHON Cpeabl:



TOTOBHOCTBIO K JE€HCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEW KOMIIETEHTHOCTU 4epe3
MPAKTUYECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUThCA y APYTUX JIOJEH, IPUOOpETaTh B COBMECTHOU IESITEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITa IPYTUX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHclie (POpMYyIUpPOBATh WUIEH, MOHATHUS, THIIOTE3bI 00
o0OBEKTaxX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HaBaTh Je(ULUTHI COOCTBEHHBIX 3HaHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KaK BbI30B, TPEOYIOIUI
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs] U JEHCTBUSA, POPMYIMPOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS,
(opMHUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUA:

e BBISBISITh U XapaKTePHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTeMAaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIIEHUH MEXIY
MOHATUAMH, (POPMYITUPOBATH OMpPEACICHUs TMOHSATUN, YCTaHABIMBAThH CYIIECTBEHHBIM MPHU3HAK KilaccU(UKaINH,
OCHOBAHUS JIJIs1 0000IICHNS M CPAaBHEHUS, KPUTEPUH IMPOBOIMMOT0 aHAIH3A;

e BOCHPHHUMATbH, (DOPMYIHPOBATH U MIPEOOPA30OBLIBATH CYXKICHUS: YTBEPAUTEIIBHBIC U OTPUIIATESIIBHBIC, SIUHUYHEIE,
YJacTHBIC M 00IIKe, YCIOBHBIC,

e BBISBISATh MATEMAaTUYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEYHS B (paKkTaX, NaHHBIX, HAOTIOICHHUIX H
YTBEPKIACHUAX, IPEIAaraTb KpUTEPUH JJIS1 BBISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEYHI;

e JICJIATh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M HMHIAYKTUBHBIX YMO3aKJIKUYEHHH,
YMO3aKJIIOYEHHUH 10 aHAJIOTUH;

e pa3dupaTh JOKA3aTCIbCTBA MATEMAaTHUYCCKUX yTBEPXKACHUH (IpsAMBIE HM OT TPOTHUBHOrO), TIPOBOJIHTH
CaMOCTOSITEIILHO HECJIOKHBIC JI0KAa3aTeIbCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTPAMBATH apTyMEHTAIIUIO, TIPUBOIUTH
MIPUMEPBI U1 KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS,



BBIOMpPATh CHIOCO0 pelieHusl yu4eOHOM 3ajaun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS, BbIOMpATh Hanbosee
MOAXOJSAUIUN ¢ YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbIe ucciieg0BaTEeIbLCKHE NEMCTBUS .

UCIIOJIb30BaTh  BOMPOCHI  KaK  MCCIIEIOBATENIbCKUM HHCTPYMEHT MO3HaHUsS, (OPMYIUPOBATH  BOIPOCHI,
¢ukcupyonme NpoTUBOpeure, MpoOJIeMy, CAMOCTOSTENBHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE;

IPOBOAMUTH MO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY HECJIOKHBIA SKCIEPUMEHT, HEOOJIbIIOE UCCIIEI0BAHUE TI0
YCTAaHOBJIEHUIO OCOOCHHOCTENH MAaTEMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENbHO (OPMYIUPOBATH OO0OOIIEHUST U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HaOII0ICHNUS,
UCCJIeIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX PE3YIbTAaTOB, BHIBOJAOB U 0000IIECHNUI;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIABUTATh MPEAINOIO0KEHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEAOCTATOYHOCTh ¥ M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOAMMBIX JUIsI pEIICHUS 3a/1a4H;
BBIOMPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH WHPOPMAIIUIO PA3IHYHBIX BUIOB M (OpM
NpeICTaBIICHUS;

BBIOMpATh (OpMY TPEICTABICHUS WHPOPMAIMU U WLTIOCTPUPOBATH pelIacMble 3aJaud CXeMaMH, JHarpaMMaMH,
WHOU TpaduKol 1 UX KOMOMHAITUSMH,

OLICHWBATh HANEKHOCTh HWHPOpPMAIMH TIO KPUTEPHUSM, TNPEUIOKCHHBIM YYHUTEIeM WIH C(HOpPMYINPOBAHHBIM
CaMOCTOSATEIHHO.

KomMmyHuKkaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU OOIICHHS, SICHO, TOYHO,
rPaMOTHO BBIPAXaTh CBOIO TOYKY 3PE€HUS B YCTHBIX U NMHUCBMEHHBIX TEKCTAX, JAaBaTh MOSCHEHUS 10 X0y PELICHUS
3a7]a4M, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XO0Je OOCYXIEHHs 3aJaBaTh BOIMPOCH IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI, perraeMoil 3aaadu,
BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HA IOWCK PELICHMS, COMOCTABISATh CBOM CYKJIECHUA C CYXKICHUAMHU JPYTUX



YYaCTHUKOB JHMAJIOra, OOHApYyXUBaTh pa3jMYME€ U CXOJCTBO NO3ULMUN, B KOPPEKTHOH QopMe (GopMyInpoBaTh
pa3HOIIaCHs, CBOM BO3PAXKECHMUS,;

e TMPEACTABIATH PE3YJbTAThl PELICHUS 3aJa4l, SKCIIEPUMEHTA, UCCIIEI0BAHUS, MPOEKTA, CAMOCTOSITEIbHO BHIOMPATH
(opMat BBICTYIIEHUS ¢ YUETOM 3aJ]1ay MPE3EHTAMN U OCOOCHHOCTEN ayIUTOPHH;

e TIIOHMMATh M HCIONB30BATh NPEUMYUIECTBA KOMAaHIHOM M WHAMBUAYaJbHOW pabOTHl MpPU PEIIEHUU YUYEOHBIX
MaTeMaTUYECKUX 3a/1a4;

e TIPUHUMATH LI€Jb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATH OPraHM3ALMI0O COBMECTHOM pabOThl, paclpeiessTh
BUJIbI pabOT, JOTOBAapUBATHCS, OOCYKIATh MPOLIECC U PE3YNILTAT PabOThI, 0000IATh MHEHHSI HECKOJIBKUX JIFOJIEH;

e yYacTBOBaTh B TPYMNNOBBIX (opMax palboThl (00CYXKIEHHS, OOMEH MHEHUSMHU, MO3TOBBIE HITYPMBI U JIpyTHE),
BBITMOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOMU JIEUCTBUS C JPYTMMHU 4WiIEHAMU KOMaHbl, OLEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJISAThH IUIaH, aJICOPUTM PEIICHMs 3ajadyd (UM €ro 4acTh), BIOUpaATh CIOCOO pPEIIeHUS C
y4€TOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IPOIIeCcca U Pe3ysibTaTa PEIICHHs] MaTeMaTHUeCKOM 3a/1a4u;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33Ja4l, BHOCUTh KOPPEKTUBBI B IESITEIHHOCTh
Ha OCHOBE HOBBIX 00CTOSITEILCTB, HAWJCHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHWBATh COOTBETCTBUE pE3YJbTaTa NEATCILHOCTH TOCTABICHHON IEM W YCIOBHUSM, OOBIACHITH MPUUUHBI
JOCTKEHUS WU HEJTOCTUKEHUS 11N, HAXOAUTh OMIMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MTPOTPAMMBI YIEOHOTO Kypca «Anredpay XapaKTepu3yroTCs:
1) naTrpuoTHYeCcKOe BOCIIUTAHHE:



MPOSIBIICHUEM HMHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHUMCKOM MaTEMATHUKH, LEHHOCTHBIM OTHOUIEHHEM K
JOCTUKEHUSIM POCCUMCKAX MATEMATUKOB U POCCUMCKOM MAaTeMaTU4YECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTUKECHUU B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:kIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBHIO K BBHINIOJIHEHUIO OOSI3aHHOCTEW TpaKJaHWHA ¢ pealiu3allud €ro IpaB, TMPEJCTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMUHBIX CTPYKTYp, SIBICHUM, TPOLEAYp TPa)xAaHCKOrO OOIIECTBa
(Hanmpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBbIO K OOCYXJCHHUIO JTUUYECKUX MPOOJieM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHUEM JOCTUKEHUN HAYKH, OCOZHAHUEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW Ha aKTMBHOE Y4aCTHE B PEIICHUM MPAKTUUECKUX 3a/1ad MaTeMaTUUECKOW HANPaBICHHOCTH, OCO3HAHUEM
BaKHOCTH MAaTeMaTUYECKOro oO0pa3oBaHUs HA MPOTSHKCHUH BCEH KU3HU IS YCTIEITHOW podeccnoHanbHOM AesTeIbHOCTH
U pa3BUTHEM HEOOXOJIUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM WHIWBHUAYAJTBLHON TPACKTOPHH 0Opa30BaHUS
Y )KM3HEHHBIX TUIAHOB € YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO MAaTeMaTHYECKUX OOBEKTOB, 3aiad, pEerIeHH,
pacCyXKJIeHUM, YMEHUIO BUJETh MaTeMaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'O MO3HAHUA:

OpHUEHTAIMEeN B IEATETbHOCTH HA COBPEMEHHYIO CHCTEMY HayUYHBIX MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHs 4YEJNOBEKa, MPUPOJALI W OOIIeCTBa, MOHMMAaHUEM MAaTeMAaTHYEeCKOW HAyKh Kak c¢epbl 4YeI0BEYECKOU
JNEATENBHOCTH, ITAIlOB €€ Pa3BUTHUS M 3HAYUMOCTH UL Pa3BUTHS LMBWIM3ALWH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U
MAaTEMaTHYECKOW KYJIbTYpOU KaK CPEICTBOM ITO3HAHUSI MUPA, OBJIIAJCHUEM MPOCTEHIINMHU HABBIKAMH HCCIEN0BATEIBCKOM
NEATENbHOCTH,

6) pusnueckoe BocnuTanue, GOPMHUPOBAHME KYJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0JIATOMOYYHSL:

FOTOBHOCTBIO IPUMEHSITh MaTEMAaTUYECKHE 3HAHHS B MHTEPECAX CBOETO 37]0POBbsl, BEJCHHS 3I0POBOT0 00pa3a KU3HU
(3mopoBoe mHTaHWE, COATAHCHUPOBAHHBIM pEXUM 3aHATHA W OTHbIXa, peryiuspHas (Qu3udyeckas aKTHUBHOCTBH),
c(hOpMHPOBAHHOCTHIO HAaBbIKA pedIIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYroro 4eIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



OpUEHTaluell Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM I PElIeHUs 3a/1ad B 00JacTU COXPAHHOCTH OKPY’KaroIleu
Cpelbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKH HMX BO3MOXKHBIX IOCJHEACTBHI IJIsl OKpYXXAloLedl cpeabl, OCO3HAHHEM
IJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX POoOIeM U MyTel UX pelIeHHUS;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JE€HCTBUSAM B YCJIOBHSX HEONPEEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
NPAKTUYECKYIO EATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCA Y IPYTUX JIOAEH, TPUOOpETaTh B COBMECTHOM JI€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCThI0O B ()OPMHUPOBAHMU HOBBIX 3HaHUM, B TOM uucie (HOPMYyIUpOBATh HAEH, MOHSATHS, TUIOTE3bI 00
0o0BEKTaX U SBJICHUSX, B TOM 4YHCIIE paHEe HEU3BECTHBIX, OCO3HaBaTh Je(DUIMUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIMIA
KOHTPMEp, KOPPEKTUPOBATh MIPUHUMAEMbIE PEIICHUS] U JEHCTBUSA, POPMYIMPOBATh U OLIEHUBATH PUCKHU U TOCIEACTBUS,
(opMUpPOBATH OIIBIT.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, TMOHSTHM, OTHOIICHHIM
MEXAY TMOHATUSMHU, (HOpPMYyIUpOBATh OMpENEICHUS TOHITHI, YCTaHABIMBATh CYHIECTBEHHBIM MpPH3HAK
KIaccuuKaIm, OCHOBAHUS JJ1s1 0000IIEeHNS U CPaBHEHUSI, KPUTEPHUH MPOBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (OpMyTUpOBaTH U MPEoOPa3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHbIE U OTpPHUIIATEIbHBIC,
€MHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

e BBIABIATh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOPEYHS B (DaKTaX, JAHHBIX, HAOIMIOACHUSIX U
YTBEPKICHUSX, TPe/IaraTb KPUTEPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U POTHBOPEUHNIA;

e Jle7IaTh BBIBOJBI C WCIIOJIH30BAHUEM 3aKOHOB JIOTHKU, JEAYKTHUBHBIX W WHAYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIIOYEHHUH 110 aHAJIOTUH;



e pa30upaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (IpsMble M OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTHUECKUX (PAKTOB, BHICTPAMBATH apTyMEHTALIUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

e BBIOMpATH CHIOCOO pelleHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapMAHTOB pELIEHUs, BHIOMpATh Haubolee
HNOJXOSAIIUN C YYETOM CAMOCTOSITEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBare/ibCKkue 1eiCTBHSA

e HCIMOJB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKAA HMHCTPYMEHT TMO3HAaHUS, (OPMYJIHPOBATH BOIPOCHI,
¢ukcupyone nTpoTUBOpeUre, MpodlieMy, CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE M JaHHOE, (POpMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHE;

e TPOBOJIUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY HECIOXHBIM SKCIIEPUMEHT, HEOOJIbIIIOE HCCIEOBAaHUE TI0
YCTAaHOBJIEHUIO OCOOCHHOCTENH MAaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;

e CaMOCTOSITENIbHO (QopMynUpoBaTh OOOOUIEHUS M BBIBOJALI MO peE3yJibTaTaM MPOBEAEHHOTO HAOIIOIEHUS,
UCCJIeIOBAaHNUS, OIIEHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTATOB, BHIBOJAOB U 0000IIEHNUI;

e TPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOILIECCA, a TAKKE BBIABUTATh MPEAOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

e BBIABIATH HEIOCTATOYHOCTH M M30BITOYHOCTh MH(OPMAINH, JTaHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4u;

e BBIOMpPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH UHPOPMALIUIO PA3TUYHBIX BUAOB U (HOpM
pEACTaBICHUS;

e BbIOMpaTh QopMy MpencTaBiIeHUs] UHPOPMAIMK U WIIIOCTPUPOBATh pelIaeMble 3aJjauld CXeMaMH, AUarpaMMaMH,
WHOU rpaduKoi U MX KOMOWHAIIUAMH,

e OIICHMBATh HAAEKHOCTH HMH(OpPMAIMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YUHUTEIEM MM CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

e BOCHpPUHUMATh U (HOPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMH M LEISIMH OOILEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MIUCbMEHHBIX TEKCTaX, JaBAaTh MOSICHEHMS 1O XO1Y PEIICHUS
3a/1a4yd, KOMMEHTUPOBATh ITOJTYUYEHHBIN pe3ysbTaT;



B Xo/A€ OOCYXJIEHMs 3a/aBaThb BOIPOCHI MO CYHIECTBY OOCY>KJaeMOl TeMbl, MpoOJeMBbl, pelIaeMoi 3aaau,
BBICKA3bIBATh WJIEM, HALICJICHHBIE HAa MOWUCK DPEIIEHUS, CONOCTABIATH CBOU CYXACHUS C CYKICHUSAMH JPYTHUX
YYAaCTHUKOB JUajiora, oOHapyXHBaThb pa3IiMuyue€ M CXOJCTBO MO3UIMHI, B KOPpeKTHOU (opme (GopMyInpoBaTh
pa3HorjIacus, CBOM BO3PaXKEHUS,

IPEJICTABIATh PE3yAbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBaHMs, TPOEKTa, CAMOCTOATEILHO BHIOMPATH
(dopMat BBICTYIICHHUS ¢ YUETOM 3aJ1ay MPe3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH;

NOHMMAaTh M MCHOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOM M MHAMBUAYAJbHON pabOThl MPU pEHICHUH Y4eOHBIX
MaTEeMaTUYECKUX 3a/1a4;

OPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, MUIAHUPOBATH OPraHM3alMI0 COBMECTHON paboThl, pacrnpeneisTh
BUJIBI pabOT, JOTOBApPUBATHCS, 00CYKIaTh MPOIIECC U PE3YNITAT padOThI, 000011aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B IPYMNINOBBIX (hopmax paboTvl (00CYyX IAeHUS, OOMEH MHEHUSMH, MO3TOBbIE IITYpPMBI U JPYyTHUE),
BBITMIOJHATH CBOIO YacTh paOOThl M KOOPJAMHUPOBATH CBOM ACHCTBUS C JPYTUMHU UYJE€HAMU KOMAaHbI, OLIEHUBATH
Ka4eCTBO CBOETO BKJIaJla B OOLINM MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSATEIIbHO COCTABJIATH IUIAH, AJITOPUTM pEIIEHUs 3a/layu (WM €r0 4acTh), BHIOMpPATh CIOCOO pelIeHUus C
y4€TOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCa U Pe3yJIbTaTa pEUIeHNUs MaTeEMaTUYECKOU 3aa4H;
IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUM 3aJ1a4l, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEILCTB, HAWJCHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjIbTaTa ICATEIHHOCTUA TOCTABICHHOW ILETU U YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTKEHUS WU HEJTOCTUKEHUS 11eJTM, HAXOAUTh OMIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOydeHust B 5 kj1acce 00y4aromuiics MOMYYUT CIASAYIONIUE TPEAMETHBIE PE3YIbTaThI:

Yucsa ¥ BIYUCIEHUS

[lonuMaTe W MpPaBWIBHO YMNOTPEOJSATH TEPMHUHBI, CBA3aHHBIE C HATypajJbHBIMU YHCIIaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YyMOPAIOYMBATH HATypaJbHbIE YMCIIA, CPABHUBATH B MPOCTEHIIMX ClIydasix OOBIKHOBEHHBIEC POOH,
JECATUUHbBIE APOOH.

COOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMOM € COOTBETCTBYIOIIMM €M YHUCIOM U HM300pakaTh
HATypaJIbHBIC YMCJIA TOUKAMU Ha KOOPJIMHATHOM (YHUCIIOBOM) TIPSIMOIA.

Brinonusate apudmMernueckue AEUCTBUS ¢ HATYpPaJIbHBIMU YHUCJIaMHU, ¢ OOBIKHOBEHHBIMH APOOSMH B MPOCTEHIITUX
ciy4Jasix.

BpInmoaHATE NpOBEpKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyrasaTh HaTypajdbHbIC YKCIIA.

Penienne TekCcTOBBIX 337124

Pemrath TekcTOBBIE 3a1aun apUPMETHIESCKUM CITOCOOOM U ¢ TIOMOIIbIO OPTaHU30BAaHHOTO KOHEYHOTO repedopa Bcex
BO3MOKHBIX BAPUAHTOB.

Pemare 3amaum, copepxamime 3aBUCHUMOCTH, CBS3bIBAIOIINE BEIUMYUHBI: CKOPOCTh, BpEMs, PAaCCTOSHHUE, LIEHA,
KOJIMYECTBO, CTOUMOCTb.

Hcrnons30BaTh KpaTKue 3allMCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHUS MIPU PEIICHUH 3a/1a4.

[Tonp30BaThCA OCHOBHBIMM €IMHULIAMHA U3MEPEHUS: LIEHBI, MACChI, PACCTOSIHUSI, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU
€IMHULBI BEJIMYUHBI YEPE3 IPYTHUE.

W3Bnekarhb, aHAIM3UPOBaTh, OLICHWBATh MH(OPMAIIHMIO, MPEICTABICHHYIO B Ta0JWIle, HA CTOJOYATOW auarpamme,
HHTEPIPETUPOBATH MPEACTABIICHHBIC TAHHBIE, UCIIOJIL30BATh JAHHBIC IIPY PEUICHUH 3a/1a4.

Harnsignas reomerpust

[Tonb30BaThCA r€OMETPUUYECKUMH TMOHSITUSIMHU: TOYKA, MpsMasi, OTPE30K, Jy4, yToJl, MHOIOYTOJbHUK, OKPY>KHOCTb,
KpYT.

[TpuBOUTH MPpUMEPHI 0OBEKTOB OKPYKAOIIETO MUPA, UMEIONTUX (POPMY N3YyUYCHHBIX TEOMETPUICCKUX (DHUTYD.



Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIVIAMU: BEPUIMHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU: YTOJ, BEPIIMHA,
CTOPOHA, AUArOHAJb, C OKPY>KHOCTBIO: pAANYC, AUAMETP, LIEHTP.

N300paxaTh U3ydeHHBIE T€OMETpUUECKUEe (PUTYpPHl HA HEJTMHOBAHHOW U KJIETYATOM OyMare ¢ MOMOIIBIO ITUPKYIS U
JINHEWKMU.

Haxonuth nimHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOILIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOU
JUTUHBL; CTPOUTh OKPY>KHOCTb 3aJJaHHOTO pajinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJbHUKA, KBaJpaTa JJisl UX MOCTPOCHUS, BBIYMCICHUS TUIOMIAAN U
nepuMeTpa.

BoluncnsaTe nepuMeTp U IUI0MIAb KBajgpaTa, IpsMOYroibHUKA, (PUTYP, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM
gucie ¢uryp, n300paxxEHHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaThC OCHOBHBIMHM METPUUECKUMHU EIUHUIAMH H3MEPEHUS JJIMHBI, IUIONIAJW; BbIpaXaThb OJHU €IUHUIIBI
BEJIMUUHBI Yepe3 JIPyTHE.

PacrioznaBaTh napaienenunen, Kyo, HICIOIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, U3MEPEHHUSI, HAXOAUTh
U3MEpeHus napaiesnenunena, Kyoa.

Boruncnars 00b€M kyOa, mapajienenunena Mo 3aJaHHbIM H3MEPEHUSM, TOJIb30BAaThCs €IWHULIAMU W3MEpEHUs
o0BEMa.

PemaTte HeclioKHbBIE 3a/1a4l HA U3MEPEHHUE T€OMETPUUYECKUX BEJIMUNUH B IPAKTUYECKUX CUTYALUSAX.

K xoniry oOydenus B 6 kiacce o0ydaromuiics MOTYyYUT CIEAYIONIUE TPEIMETHBIE Pe3yIbTaThI:

Yucaa v BHIYMCICHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBI3aHHBIE C PA3TMYHBIMU BHIAMH YHCENl U CIIOCOOAMH WX 3aIHMCH, IEPEXOAUTH (€CIIH
ATO BO3MOYKHO) OT OJTHOM (hOPMBI 3aIKCH YUCia K APYTOH.

CpaBHUBATh W YMOPSAOYMBATH IEJbIE YHCIIA, OOBIKHOBEHHBIE U JCCATHUYHBIC NpOOU, CPaBHUBATH YUCIA OJHOTO H
Pa3HbIX 3HAKOB.

BeimoniHATh, coueTass yCTHBIE W MUCHMEHHBIE MPUEMBI, apu(PMETHUCCKHE NEUCTBUS C HATYPAIbHBIMU M IIEITBIMHU
YHCIIaMH, OOBIKHOBEHHBIMH U JECATUIHBIMHE JIPOOSIMH, TTOTOKUTEIBHBIMU U OTPUIATETLHBIMH YHCIAMHU.

BrruncnsaTe 3Ha4€HUs YUCIOBBIX BBIPAXKEHUW, BBITIOJIHATH MPUKUAJIKY U OLICHKY PE3yJIbTaTa BEIYMCICHHM, BBITIOJIHSITh
peoOpa3oBaHUs YMCIOBBIX BBIPAKEHUI HA OCHOBE CBOMCTB aprU(PMETUUECKUX JACHCTBUIA.



COOTHOCUTH TOUYKY Ha KOOPJMHATHOW MPSIMON C COOTBETCTBYIOIIMM €M YMCJIOM W M300pakaTh 4UCiIa TOYKaMH Ha
KOOPAMHATHOM IIPSAMOM, HAXOAUTH MOYJIb YUCIIA.

COOTHOCHUTH TOUKH B MPAMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TON TOUYKH.

OKpyTJISITh 1IEIbIC YUCIia U IECATUYHbBIC TPOOU, HAXOAUTH MTPUOIMKEHUS YU CET.

YucaoBbie 1 0yKBEHHbIE BHIPAYKEHM I

[Tonumatre ¥ ynoTpeOasiTh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTENEHW YHWCJA, HAXOJAUTh KBaJpaT U KyO uwMcia,
BBIYUCIIATh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUH, COJICPKAINX CTETIEHHU.

[lonb30BaThCs MpU3HAKAMU JAECIUMOCTH, PACKIAAbIBATh HATYpAJIbHBIC YUCIIA HA TPOCTHIE MHOKHUTEIIH.

[Tonb3oBaThCs MacITabOM, COCTABISITH MPONOPLUU U OTHOLICHUS.

Hcnons3oBaTh OYKBBI 711 0003HAYEHUSI YHUCENI TIPH 3alMCU MAaTEMAaTHYECKUX BBIPAKCHUM, COCTABISATh OYKBEHHBIC
BBIpOKEHUST U (POPMYJIbI, HAXOJAWUTh 3HAYEHUs] OYKBEHHBIX BBIPAKEHUU, OCYIICCTBIISAS HEOOXOJMMBIC TOJCTAHOBKH U
npeoOpa3zoBaHusl.

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenue TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 3314l apU(YMETUUECKUM CTIOCOOOM.

Pemiats 3agaun, CBsI3aHHBIE C OTHOLIEHUEM, ITPONIOPLUUOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, PEIIaTh TPU OCHOBHbBIE
3a/layu Ha APOOH U MPOIICHTHI.

Pemate 3amaun, conepxamiyue 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYHMHBI: CKOPOCTb, BpEMs, PACCTOSIHUE, II€HA,
KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEILHOCTh, BpeMs, 00bEM pabOThI, UCTIONB3Ysl apuMeTHUecKre ACHCTBUS, OIEHKY,
MIPUKUIKY, MOJIb30BATHCA €AUHUALIAMU U3MEPEHNS COOTBETCTBYIOIINX BEJIUYMH.

CocTtaBisiTh OYKBEHHBIE BBIPAKEHHS MO YCIOBUIO 33/1aUH.

N3Bnekats mHbOpMAIUIO, MPEACTABICHHYIO B TabNIWIlax, Ha JIMHEWHOW, CTONIOYATOW WM KPYTrOBOW JguarpaMmax,
MHTEPIPETUPOBATH IPEACTABICHHBIC TAHHBIE, UCIIOJIb30BATh JJAHHBIC DU PEIICHUU 3a/1a4.

[IpeacraBnars HHGOPMALIKMIO C TOMOIIBIO TA0IUI, TUHEHHON U CTOJIOYATON AHarpaMm.

Harnsignas reomerpust

[IpuBoaUTH MpUMeEpbl OOBEKTOB OKPYKAIOLIET0 MHUPA, UMEIOIUX (POPMY M3YyUYEHHBIX T€OMETPUUECKUX IUIOCKUX U
MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CUMMETPUUYHBIX QUTyp.



N300paxkaTh ¢ MOMOIIBIO LUPKYJIA, JUHEWKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHOW M KJIETYATOM Oymare H3ydeHHbIE
IJIOCKUE T€OMEeTpUUECKUe (GUTYPhl U KOH(PUTypalli, CAMMETPUYHBIE (PUTYPBI.

[lonb30BaThC TE€OMETPUUYECKUMH TMOHSATHUSIMHU: PABEHCTBO (QUIYp, CHUMMETPHs, MCIOIb30BaThb TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPHUH.

Haxonute BeIMYMHBI YIVIOB HM3MEPEHUEM C IIOMOLIBIO TPAHCIOPTUPA, CTPOUTH YIJIBI 3aJaHHOM BEJIMYUHBI,
II0JIb30BATHCS IIPU PELLICHUH 3a/1a4 TPaJyCHOU MEpPOH YIJIOB, pACIIO3HABATH HA YEpPTE)KAaX OCTPBIN, PSIMOM, Pa3BEPHYTHIN U
TYIIO! YIJIBL.

BpraucnaTe 1IMHY JOMaHOW, EPUMETP MHOTOYIOJIBHUKA, ITOJIb30BAaThCS €IMHULAMHU U3MEPEHUs JUIMHBI, BBIPAXKATh
OJIHU €IMHUIIbI U3MEPEHHUS JUIMHBI Yepe3 IpyTue.

Haxonuts, ncnosnb3ys 4epTERHbIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKY JABYMS TOUYKAaMH, OT TOYKH 10 IPSIMOU, JJIUHY
IIyTH HA KBAJIPATHOM CETKE.

Boruncnars miomans Guryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCIOJIb30BaTh pa30ueHne Ha MPSIMOYTOJIbHUKH,
Ha paBHbIE (DUTYpPBI, TOCTPAUBAHUE J10 MPSIMOYTOJIbHUKA, MOJIb30BATHCS OCHOBHBIMU €JUHHUIIAMM HM3MEPEHUS IJIOLIAaH,
BBIPAKATH OJTHU €IMHUIBI U3MEPEHHUS TUIOLIAIN Yepes3 ApyTrue.

Pacnio3HaBaTh Ha MOJENSIX M U300pAKEHUAX MUPAMUY, KOHYC, IIUIMHJP, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPILNHA,
pedpo, rpaHb, OCHOBaHME, pa3BEPTKA.

N3o00paxath Ha KJIeTYaTON Oymare mpsAMOYTOJIbHBIN TapajuIeIeITUIIeI.

Bbraucnsate 00bEM NPSIMOYTOJIBHOTO Mapaluiesenunena, Kyda, Moiab30BaThbCsl OCHOBHBIMU €IMHULIAMH H3MEPEHMUS
00BéMa;

Pemrats HeCJIOKHBIE 3a1a4X HA HAXO0KACHUE T€OMETPUYECKHUX BEJIMUNH B IPAKTUYECKUX CUTYaLUSX.
INPEAMETHBIE PE3YJIBTATBI

K xoniry oOydenus B 7 kiaacce o0ydarOmuiics MOTYyYUT CIEAYIONTUE IPEIMETHBIE Pe3yIbTaThI:

Yucia 1 BBIYUCICHUSA

BrImostHATh, codeTast yCTHBIE ¥ MUChbMEHHBIC MPUEMBI, apU(PMETHICCKUE ACHUCTBHUS C pAIIMOHATHHBIMY YHCIaAMHU.

HaxonuTh 3Ha4eHUs! YUCTOBBIX BBIPAXKEHUH, IPUMEHSITh PAa3HOOOPAa3HbIE CIOCOOBI M TPUEMBI BEIYUCIICHUS 3HAUEHU I
JIPOOHBIX BRIPAKEHUH, COMlepKAIUX OOBIKHOBEHHBIE U IECITHYHBIE TPOOH.



[lepexoauTs OT OAHOW (POPMBI 3aIUCU YUCEN K APYrou (mpeoOpa3oBbIBATH AECCATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO I€CATHUYHYIO APOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALlMOHAJIBHBIE YUCIIA.

OKpyrIJIsTh yncna.

BbINOJIHATE NPUKUIKY U OLEHKY PE3yjbTaTa BBIYMCICHHM, OLICHKY 3HAYEHHUM YUCIIOBBIX BBIPAXCHUH. BBINOIHATH
NENUCTBHS CO CTENIEHSIMH C HATYPaJIbHBIMU MMOKA3aTEISMH.

[IpuMeHATh NPU3HAKK JETUMOCTH, Pa3J0)KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCET.

Pemlatb nNpakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOLIEHUEM BEJIMYMH, IPOMOPLUHUOHATIBHOCTHIO
BEJIMYUH, IPOLUEHTAMH, WHTEPIPETUPOBATH pE3yJbTaThl PELICHUS 3adad C Y4YETOM OIPAHUYEHMM, CBA3aHHBIX CO
CBOICTBaMHU paccMaTpUBAeMbIX OOBEKTOB.

AJireOpanyecKue BbIpasKeHHU s

Hcnonb3oBaTh anredpandyeckyr0 TEPMHUHOJIOTHUIO U CHUMBOJIMKY, MPUMEHSITH €€ B MPOIECCe OCBOCHUSA Y4EOHOro
Marepuaa.

Haxonuth 3HaueHus1 OyKBEHHBIX BBIpaKEHUH MPU 3aJaHHBIX 3HAUCHUSX IE€PEMEHHBIX.

BeImonHaTh ipeobpazoBaHus LEIO0r0 BbIPAXKEHUS B MHOTOWIEH NPUBEACHUEM MOJOOHBIX CIaraéMbIX, PaCKpbITHEM
CKOOOK.

BBINOIHAT YMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOWIEH, NPUMEHSATHh (OpMYJIbl KBajpara
CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyliecTBIATh pa3lokKeHUEe MHOTOUJICHOB Ha MHOXHTEIN C MOMOIIBIO BHIHECEHHS 3a CKOOKHM OOILEro MHOKHUTEIS,
IPYNIHUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHHUSI.

[IpumeHsATh TpeoOpa30BaHUsl MHOTOWICHOB JUIS PELICHUS Pa3jIMYHBIX 33124 U3 MAaTEMaTUKH, CMEKHBIX IIPEJIMETOB,
W3 PEaJIbHOMU MPAKTUKMU.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU MTOKA3ATEIISIMH JIJIs1 TPeoOpa30BaHuUs BHIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUS C OJHOM NMEPEMEHHOM, NMPUMEHAS MPABUJIA MEPEXOJA OT MCXOJHOTO YPAaBHEHHUS K
PAaBHOCHIIBHOMY eMYy. [IpoBepsATh, ABJISIETCS M YUCIIO KOPHEM YPaBHEHMS.

[IpumensTh rpaduueckue METObI IPU PEILICHUH JTUHEHHBIX YPAaBHEHUI U UX CUCTEM.



[TogOupats npuMepsI ap YUCEN, ABISIONIUXCS PEIICHUEM JTUHEHHOTO YPAaBHEHUS C IBYMS IEPEMEHHBIMU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTU TpaUK JIMHEHHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMU, MOIb3YACh I'PaPuKOM,
MIPUBOJIUTH MIPUMEPHI PEIICHUS YPABHEHUS.

Petrath cucTemMbl IBYyX JTUHEUHBIX YPaBHEHUM C IBYMsI TIEPEMEHHBIMH, B TOM YHCIIe rpadUuecKu.

CoctaBnaTh W pemaTh JUHEWHOE YPaBHEHHWE WM CUCTEMY JIMHEWHBIX YpaBHEHUWA 1O YCJIOBHIO 33/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ybTar.

DyHKUUH

N3o0paxaTth Ha KOOPJAMHATHOM MPSMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOpJIHMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI, 3aMMUCHIBATH YUCIOBBIC MPOMEKYTKH Ha alreOpandecKoM sI3bIKe.

OTtMeuaTh B KOOPJIMHATHOM MIOCKOCTH TOYKH TO 3aJaHHBIM KOOPJAWHATaM, CTPOUTH T'padUKH JIMHEHHBIX (DYHKIIHUA.
Crtpouts rpaduk QyHkuu Yy = [X|.

OnuchiBaTh C MOMOIIBI0 (QYHKIIUN W3BECTHBIC 3aBUCUMOCTH MEX]Y BEJIIMUYMHAMU: CKOPOCTh, BPEMSs, PACCTOSHUE,
IIEHa, KOJIMYECTBO, CTOUMOCTh, MPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyueckuii crnoco® MpeacTaBleHUs M aHalIW3a HH(QOpPMAIMU, HU3BJIEKaTh W HHTEPIPETUPOBATH
UHGOpPMAIIHIO U3 TPaQUKOB PeabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniry oOyuenus B 8 kiacce o0ydarmuiics MOTYyYUT CIEAYIONIUE TPEIMETHBIE Pe3yIbTaThI:

Yuciia 1 BBIYUCTCHUSA

Hcnonp30BaTh HayajabHBIE IPEICTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX YMCEIN Uil CPAaBHEHUsS, OKPYIJICHUS U
BBIYUCIIEHUH, N300paxaTh JEUCTBUTEIbHBIE YHCIIA TOYKAMHU HAa KOOPIUHATHON MPSIMOIA.

[IpumeHsaTs TOHATHE apu(METHYECKOrO0 KBAJIPATHOTO KOPHS, HAXOAWTHh KBAJpPAaTHBIE KOPHH, HUCIIOJIB3YS TpHU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBITIONHATH MPEOOpa30BaHUs BBHIPAKECHHM, COIEPKAIIUX KBaIpaTHbIE KOPHHU, HCTIOIB3YS
CBOWCTBA KOPHEMN.

Hcronp30BaTh 3amucy OOJBIINX U MAJIBIX YHCEIT C TIOMOIIBIO JECATHYHBIX ApoOeH u cTerener uncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsAT, MOHSATHE CTENEHH C LEIbIM IOKa3aTeseM, BBINOJHATh MpPeoOpa3oBaHUs BbIPAXKEHUM, COAEPKAIINX
CTEIIEHU C LIEJIBIM MTOKA3aTeIEM.



BBINOJIHATG TOXJECTBEHHbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHM HA OCHOBE MPAaBHUJ JEUCTBUM HaJ
MHOTOYJIEHAMH U aJIre0pandecKuMu APOOsSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumensTh peoOpa3zoBaHus BHIPAXKESHUM IS PEIICHUs PA3IUYHBIX 3a7a4 U3 MaTeMAaTHKH, CMEXHBIX MPEIMETOB, U3
pEaIbHON IIPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHEHHbIC, KBaJgpaTHbIE YpPAaBHECHUS M palMOHAIbHBIE YPAaBHEHMS, CBOASIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOoaUTE MpPOCTEHIINE HCCIEAOBAHUS YPABHEHUW W CHUCTEM YpAaBHEHUW, B TOM UYHCIE C TMPUMEHEHUEM
rpaduyYecKuX MpeacTaBlIeHU (YCTaHABIMBAaTh, UMEET JIM YPAaBHCHHE WIM CHCTEMa ypaBHEHUN pEIIeHUs, €CIM UMEET, TO
CKOJIbKO, U TpoYee).

[lepexoanTh OT cIOBECHOW (POPMYIMPOBKH 3ajlauyu K €€ anreOpanvyeckoil MOJeIu C TOMOUIbI0 COCTaBJICHUS
YPaBHEHUS WM CUCTEMBl YPAaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3aJ1a4M I1OJyYEHHBIN pe3yJIbTarT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISI CPABHEHMS, OLICHKM, pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
NEPEeMEHHOW M MX CHUCTEMBbI, JaBaTh TpaduuecKyro WLIIOCTPAI[MI0O MHOXECTBAa PEUICHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUUHN

[lorumaTe W UCHONB30BaTh (YHKIIMOHAJIBHBIE MOHSATHUS M A3BIK (TEPMHUHBI, CHUMBOJWYECKHE OOO3HAUYCHUS),
OTIpEeIeNSITh 3HAUCHHE (PYHKIIUHU TI0 3HAYCHHUIO apTyMEHTa, ONPEEsITh CBOMCTBA PYHKIIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku djaeMeHTapHBIX QYHKIIUN BUJIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, oruchIBaTh CBOMACTBA YHCI0BO (HYHKIHH IO & rpaduKy.

K xoniry oOydenus B 9 kiacce o0ydarOmuiics MOTYyYUT CIEIYIONTUE IPEIMETHBIE PE3yJIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATh U YNOPSOUYUBATH PALlMOHATIBLHBIE U UPPAI[MOHAIbHBIE YHCIIA.

Boinonusate apudmeTndyeckre NEUCTBUS C PALMOHAIBHBIMM YKCIAMH, COYETash YCTHbIE U MUCbMEHHBIE MPUEMBI,
BBITIOJIHATH BBIUUCIICHUS C UPPALMOHAIIBHBIMU YU CIIAMU.

Haxonuth 3HaUeHUs CTENEHEN C LEJIBIMU NTOKA3aTEISIMUA U KOPHEN, BBIUUCIISTh 3HAYEHUS YHNCIIOBBIX BBIPAKECHUMN.



OKpyIJISTh AEUCTBUTENIBHBIE YNCIIA, BBITONHATD IPUKUAKY PE3YJIbTaTa BBIYUCICHUN, OLEHKY YMCIOBBIX BBIPAKECHH.

YpaBHEHUSA M HEPABEHCTBA

PemaTh nuHeliHbIe U KBaJpaTHbIE YPABHEHMsI, YPABHEHHUSI, CBOJSALIMECS K HUM, IPOCTEUIINE TPOOHO-PALIMOHATBHBIE
YpaBHEHHSI.

Pemate cucteMsl IByX JUHEHHBIX YPABHEHHM C IBYMs IEPEMEHHBIMH U CHUCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBISAETCA JINHEUHBIM.

PemaTth TexcTOBBIE 3a7aud aireOpanvyeckuM CIOCOOOM C MOMOIIbIO COCTABIICHUS YPaBHEHUS WJIM CHUCTEMbI JABYX
YPaBHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MpPOCTEUIINE HWCCIECAOBAHHUS YPAaBHEHUHM M CHCTEM YpPAaBHEHUW, B TOM 4YHUCIE C INPUMEHEHUEM
rpaduyueckux MpeacTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WM CUCTEMa YPAaBHEHUW PEIICHHs], €CIIM UMEET, TO
CKOJIbKO, U TpoYee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPABEHCTB HA YHCIOBOM
IpsIMOM, 3aMUCHIBaTh PEIIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO,
M300paXkaTh PeIlIeHHEe CUCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSMOM, 3alUChIBATh PEIICHHUE C IIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHN

PacrioznaBath (GyHKIMH W3y4eHHBIX BHJOB. [lOKa3bpIBaTh CXEMAaTHYECKH pPACIOJIOKEHHE Ha KOOPIMHATHOU

miockocTH rpadukoB GyHkumit Buma: y = kx, y = kx + b, y = kix, y = ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBucumocTH
OT 3Ha4YeHUN KOA()PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U M300pakaTh CXEeMaTHYECKH TpadUKU KBaIpaTHUHBIX (DYHKIIMH, ONMUCHIBATH CBOMCTBA KBaJIpPaTHYHBIX
dbyHKIMH 110 UX TpaduKam.

PacriozHaBaTh KBagpaTH4IHYIO (YHKIHIO MO (Gopmyiie, MPUBOIAUTHh MPUMEPHI KBAIPATUIHBIX (QYHKIIUN W3 peaTbHOMN
KU3HU, (HU3UKH, TCOMETPHUH.

YucaoBbie MOCJI€10BATEIHLHOCTH U MPOTrPeCcCUH

PacriozHaBaTh apuMeTHIECKYIO M TEOMETPHUECKYIO MPOTPECCUU TIPH PA3HBIX CTIOCO0AaX 3a/TaHMS.



BbINOJIHATH BBIYKMCIIEHUS C UCIOIb30BaHUEM (hOPMYI N-TO ujieHa apu(PMETHUECKOW U F€OMETPUUYECKOM MPOrpeccui,
CYMMBI NIEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MJIOCKOCTH.

Pematp 3amauu, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIBHOCTAMM, B TOM YHCIIE 33/aud U3 PEaJbHOM U3HU (C
MCIOJIb30BAaHUEM KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHUH ).



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne ni/m P Kontpoabneie | IlpakTHueckue (mdpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
1 Harypanbsubie uncna. [lelictBus ¢ 43 1 bubmuoreka [JOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. Jlunun Ha bu6mmoreka [JOK
2 12 2
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
3 06 0 48 1
BIKHOBCHHBIC IPODH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
4 H .M 10 1
ATIDILAA TCOMETPHA. MIHOTOYTOIBHITKH https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 38 1
flecaiinie 1poGu https://m.edsoo.ru/7f4131ce
6 Harnspanas reomerpus. Tena u ¢purypsl B 9 1 bubnuoreka [IOK



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
7 I1 000 10
OBTOPEHHE I ODODIIEHHIE https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 170



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 H 1
ATYpATIbHBIC HHCIA 30 https://m.edso0.ru/7f414736
9 Harnsaanas reomerpus. [Ipsmelie Ha ; bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6moreka [IOK
2 1 1
3 Jlpotu 3 https://m.edso0.ru/7f414736
bu6moreka [IOK
4 H . 1
araAAHas reomeTpHa. CHMMCTpHS 6 https://m.edso0.ru/7f414736
bu6moreka [IOK
> Berpaxeris ¢ dyxsavi 0 https://m.edso0.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubnuorexa [JOK
6 14 1 1
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [JOK
7 IT 40 1
OJIOKUTEJIbHBIE M OTpULIATEIbHBIE YUCIa httos://m.eds0o.ru/ 7414736
bu6mmoreka [JOK
8 I1 6 1
PCACTABIICHHE AAHHBIX https://m.edso0.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
[ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK
10 20 1
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYAS ITPOI'PAMMA
y4eOHOro npeamera
«I'eomeTpusi»
1Jis1 o0ydawimmxcs /-9 kiaccoB

HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OAMH M3 OCHOBHBIX Pa3jIeiiOB IITKOJIBHOW MaTEMAaTHKH, UMCIOIIUNA CBOCH IEJIbI0 00CCIICYNTh U3yUCHUE
CBOWCTB W pa3MepoB (UTYp, MX OTHOIICHWUH W B3aMMHOE PACIOJIOKCHHE, OMUPACTCS Ha JIOTMYECKYH0, JT0Ka3aTelbHYIO
nuHAO. L[eHHOCTh W3yuYeHWs TeOMETPUM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsS 3aKIOYaeTCs B TOM, 4YTO
OOyYarOIIMICS YYUTCS TPOBOJUTH JIOKA3aTEIbHBIC PACCYXICHHS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUCHHMSI, JOKA3bIBATh
UCTUHHBIC YTBEPXKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAMUTH PACCYKIEHHUS «OT MPOTHBHOTO», OTJIMYATh
CBOICTBA OT MPU3HAKOB, (OPMYITHPOBATH OOPATHBIE YTBEPKIACHHUS.

Bropoli 1nenpl0 u3ydeHUs TEOMETPUU SBISIETCS HMCIOJb30BaHME €€ KakK MHCTPYMEHTAa TIpU pPEIIeHUH Kak
MaTEMaTUYECKUX, TaK M MPAKTUYECKHX 3aJay, BCTPEUAIOIIUXCS B peadbHOM ku3HU. OOydaromiuiicss MOJDKEH HayYUThCA
OTIPEJICIUTh TEOMETPUUECKYIO (UTYpYy, ONMUCATh CIOBAMU JIAHHBIM 4YepTEX HIM PUCYHOK, HAWTHU IUIOMIAIb 3€MEIBHOTO
y4acTKa, pacCuuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOeysl Wiau TpeOyeMble pa3sMephl rapayka Jjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BBIUUCIUTEIbHAS JUHUS B H3ydeHHH TeoMmeTpuu. [Ipm pemieHun 3amady MpakTHUYECKOTO
XapakTepa OOydYalomuiCS Y4YUTCS CTPOUTh MATEMAaTHYECKUE MOJIETH pPEANbHBIX >KHU3HEHHBIX CHUTYalldid, MPOBOJHTH
BBIYHCIICHUS U OIICHUBAThH aJIEKBATHOCTD MOJYYEHHOTO pe3ybTaTa.

Kpaiine BaxkHO MOAYEPKHUBATH CBA3W T€OMETPUU C JPYTUMU YUEOHBIMH TpPEeIMETaMH, MOTHBHPOBATH HCIOJIH30BAThH
OTIPEJICIICHHS] TEOMETPUUYECKUX (PUTYpP W TOHITHM, JEMOHCTPUPOBATH NMPUMEHEHHE TMOJYYCHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBS3W Hambornee sApKo BHAHBI B TeMax «Bektoper», «TpuroHoMeTpuyeckue COOTHOMICHHs», «Merona
koopauHat» u «Teopema [Tudaropar.



VY4eOnblii kypc «['eoMeTpus» BKIIOYAET CAEAYIONIME OCHOBHBIE pa3ieiibl coAepkanus: «I'eomerpuueckue GUrypol 1 ux
CBOICTBay, «VI3MepeHrne reoOMeTpUIecKUX BEIUYHHY», «J{eKapTOBBI KOOPAWHATHI HA ITUIOCKOCTHY», «BekTopbl», «JBMKeHUs
mIockocTuy, «IIpeobpazoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBonutcs 204 yaca: B 7 kiacce — 68 4acoB (2 yaca B Hezielo), B 8 Kiacce
— 68 gacoB (2 4aca B Heen0), B 9 knacce — 68 yacoB (2 yaca B HEALIO).

COJAEP)KAHUE OBYUYEHUSA

7 KIIACC

Hauanbabie noHsTus reoMmetpun. Touka, npsiMasi, OTPE30K, Jiyd. YToja. Bunbl yrinoB. BepTukalibHbIE U CMEXHBIE YTJIbI.
buccexrpuca yrna. Jlomanasi, MHOroyroiabHUK. [lapanienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBbIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHH. [IprMepsl CHMMETPUHN B OKPYKAIOIIEM MUPE.

OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO IIUPKYJIS U TnHEHkH. TpeyroasHuk. BeicoTa, Meuana, OMCCEKTpHca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUHN TPEYTOILHUKU. HepaBeHCTBO TpeyrojibHUKA.

CRoiicTBa U NMpU3HAKKU paBHOOEIPEHHOTO TpeyrojbHuKa. [I[pu3Haku paBeHCTBA TPEYTOJbHUKOB.

CBolicTBa U NMPU3HAKYU MAPAIIIECTbHBIX NMPIMbIX. CyMMa yTJIOB TpEeyrojbHUKA. BHEIIHUE yIIibl TPEYTOJIbHUKA.

[IpsamoyronbHblii TpeyroabHUK. CBOMCTBO MEAUAHbl MPSAMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHON K TUIOTEHY3E.
IIpu3Haky paBeHCTBA MPSAMOYTOIBHBIX TPEYTOJbHUKOB. [IpIMOYTOIBbHBIN TPEyTroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpru: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOH, TeopeMa O OOJIBIIIEM YIJIE H
OoJbliel CTOPOHE TpeyroJibHuKa. [leprieHauKynsp u HaKJIOHHAS.

I'eomeTpuueckoe mMecTo Touek. buccekTpuca yria v CepeMHHBIN MEPHEHIUKYIAP K OTPE3Ky KaK IeOMETPUUYECKHE
MECTa TOYEK.

OKpY>XHOCTBh M KpPYyT, XOpJia U JUaMeTp, UX CBoMCTBa. B3auMHOE pacroiokeHne OKpyKHOCTH U npsiMoid. KacarenbHas
U ceKyllas K oKpykHocTH. OKpY>KHOCTh, BIIMCAHHAs B yrojl. BicanHas v onrcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KUIIACC



Yetreipéxyronsuuku. IlapamienorpamMMm, ero mnpu3HakM U CBOMCTBA. YacTHbIE cilyd4aud IapajjieIorpamMMOB
(mpsAMOYTONBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBOWCTBA. Tpameuus, paBHOOOKas Tpaneuus, €€ CBOWCTBAa M IMPHU3HAKH.
IIpssmoyronbsHas Tpanenus.

Meton yasoenust Menauansl. LlenTpanbHas cummerpus. Teopema Paneca 1 TeopemMa 0 MPONOPLHUOHAIBHBIX OTPE3KaX.

Cpennue TMHUU TpeyrojibHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[lonobue TpeyroiabHUKoB, Ko3hduiueHT nogodus. IlpuzHaku nomodus TpeyroiabHUKoB. [IpumeHneHue nmonodus npu
pELIeHUH MPAKTUYECKUX 3a/1ay.

CaolicTBa miomajei reoMerpuueckux Quryp. @opmyssl Ui UIOMIAAM TPEYroJibHUKA, NapajjiesorpaMma, pomoba u
Tpanenuu. OTHOIIEHUE TUIOIaAeH TOA00HBIX QUryp.

Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTon Oymare.

Teopema [Mudaropa. [Ipumenenue Teopemsl [ludaropa npu penieHNN NpakTUUYECKUX 3a7a4.

CuHycC, KOCHHYC, TAHT'€HC OCTPOT'0O yIJjia MPsIMOYTOJbHOTO TpeyroibHuKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrivcanHble M LEHTpPaJIbHBIC YIVIBI, YrOoJl MEXAY KacaTeIbHOM M XOpPAOW. YTIbl MEXAY XOpJaMH U CEKYIIHMH.
BrivcanHble M ONMCaHHBIE YETHIPEXYTOJIBHUKHU. B3anMHOE pacrnosiokeHue IBYX OKpyKHocTed. KacaHue OKpy)HOCTEM.
OO01ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIIbI TPUBEICHHUS.

Pemenue tpeyronbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pellienne npakTH4ecKuX 3a7a4 ¢ UCIOIb30BAaHUEM
TEOPEMBbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue moao6us. [Tomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEEHHH OTPE3KOB XOPA, TEOPEMBI O MPOMU3BEICHUH OTPE3KOB CEKYIIUX, TEOpeMa O KBaapaTe
KacaTeJIbHOM.

Bextop, nmnmHa (MOmynbh) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IMPOTHBOIOJIOKHO HAMPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaliyl HaJa BeKTOpamu. Pa3noxeHue BEKTOpa MO JABYM



HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CKansipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE I HAXOXKICHUSA
JUTAH U YTJIOB.

JlekapTOBbl KOOpAMHATHl Ha IUIOCKOCTH. YPAaBHEHUsS TMPAMOM M OKPYKHOCTM B KOOpDJHMHATaX, IEPECECUCHUE
OKPYKHOCTEW M NpsAMBIX. MeTO KOOPAMHAT U €T0 MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[nuHa OkpyxHOCTU. ['pagycHas u paaumaHHass Mepa yria, BBIYMCICHHUE JIMH AYT
OKpykHOCTe. [lmomane kpyra, CEKTopa, CErMeHTa.

JIBW>KEeHUSI TUIOCKOCTH U BHYTPEHHHE CUMMETpuu (uryp (djaeMeHTapHble TpeacTaBiieHus). [lapannenbHblil mepeHoc.
[ToBoporT.
INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBILIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOSHUS MTPOrpaMMbl ydeOHOTo Kypca «I'eoMeTpus» XapaKTepu3yrTcs:

1) naTpuoTHYeCKOe BOCIIUTAHME:

NpOsIBIIGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKEHUSIM POCCUUCKHX MATEeMAaTHMKOB U POCCUHCKON MaTeMaTHYECKOW IIKOJbI, K MCIOIb30BAHUIO ATUX JIOCTUKEHUHN B
IpYyTUX HAyKax M MPUKIATHBIX cepax;

2) rpaxaaHcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 005I3aHHOCTEH TpakAaHNHA U peaju3alliy ero Mpas, MPEICTaBICHUEM O MAaTEMAaTUUECKUX
OCHOBaX (PYHKIIMOHHPOBAHUS PA3NIMUYHBIX CTPYKTYp, SIBICHUH, MPOLEIyp TPaXIAaHCKOTo 00IiecTBa (HAmpuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO ATHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YIEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOH Ha aKTMBHOE Y4YacCTHE B PEIICHHUH MPAKTUYSCKUX 3a/7ad MAaTEeMAaTHYEeCKOW HAIMpPaBICHHOCTH, OCO3HAHUEM
BKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUH BCEH KU3HU JIJIS1 YCTICITHON MPO(PECCUOHATIBHON AeATETHHOCTH H



pa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM WHIMBHUAYaIbHOW TPACKTOPUM OOpa30BaHUS U
KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M ACTETUYECKOMY BOCIPHUATHIO MaTEMaTUYECKUX OOBEKTOB, 3ajlad, pEelIeHU,
paccyXJIeHul, yMEHUIO BUJETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTAIMEN B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEJACTaBICHUU 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUSA YeJIOBEKA, MPUPOJIBI U OOIIECTBA, MOHUMAHUEM MAaTEMAaTHUYECKON HAyKH Kak chepbl YeTOBEUYECKOMN JESATEIBLHOCTH,
ATAnoB €€ pa3BUTHUA W 3HAUYUMOCTH JJISl Pa3BUTHS LIMBUJIM3AINM, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTeMaTU4eCKOi
KyJIbTYypOH KaK CpeJICTBOM IMO3HAHUS MHUPA, OBJIAJICHUEM TPOCTEUIIMMHU HABBIKAMU HCCIIEI0OBATEILCKON eI TEILHOCTH;

6) pusnyeckoe BocnuTaHue, GOPMHUPOBAHNE KYJIbTYPhI 310POBbSI M IMOIUOHAIBHOI0 0JIATONIOJTYyYHA:

TOTOBHOCTBIO NMPUMEHATh MaTEeMaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3JI0POBbS, BEACHUS 370pPOBOr0 00pasa >KU3HU
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXa, peryispHas (Qusndeckas aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HABbIKA pedieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO YKe IpaBa JAPyroro 4eoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUW I pelleHHs 3a7ad B 00JacCTH COXPAaHHOCTH OKpYyKarouien
Cpelbl, IUIAHUPOBAHMS TOCTYNKOB M OLIEHKHM HMX BO3MOXKHBIX TOCHEACTBUN IS OKpY’Karolled Cpenbl, OCO3HAaHHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX IPOOIeM U MyTel UX PEIICHHUS;

8) apanTanus K U3MEHSIOIUMCH YCJIAOBHAM COIMAJIBLHON M PUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSX HEOIPEACNEHHOCTH, IMOBBLIINICHUIO YPOBHS CBOCH KOMIETEHTHOCTH 4epe3
MPAKTUYECKYIO ESITENbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCA y APYTUX JIOAECH, MPUOOPETATh B COBMECTHOM NIESITEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONbITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMHPOBAHWM HOBBIX 3HAaHUW, B TOM 4Hcle (DOPMyTHUpPOBATH HACH, MOHSATHSA, THIOTE3BI 00
00BEKTax M SBICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH JAC(PUIIUTH COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH,
IUIAHUPOBATh CBOE PA3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYalMIO, BOCIPHUHMMATH CTPECCOBYIO CHUTYALIMIO KaK BBI30B, TPEOYIOLIUI

KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMBIC PEIICHUS U JNEeUCTBHs, (HOPMYIMPOBATH W OIEHWBATH PUCKH W TIOCIICIACTBUS,
(GbopMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKW MATEMAaTUYECKUX OOBEKTOB, MOHSATHN, OTHOIICHHH MEXKITY
HNOHATHIMH, (OPMYJIMPOBATH OMNpPEACICHUS TIOHSATUH, yCTaHABJIMBATH CYIIECTBCHHBIM IMPHU3HAK KiIacCU(UKAIIIH,
OCHOBaHHUS JIJIs1 0000IICHHS ¥ CPAaBHEHHMSI, KPUTEPUH TIPOBOIMMOTO aHAIN3a;

BOCIIPUHHMATh, (POPMYJIHPOBATH U MPEOOPA30OBBIBATL CYKICHHUS: YTBEPAUTCIbHBIC M OTPHUIATCIIbHBIC, CAMHUYHEIC,
YJacTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U W NMPOTHBOpeuus: B (aKTaX, JAHHBIX, HAOMIOACHUSIX U
YTBEPKIEHUSAX, Npe/IjIaraTb KpUTEPUH IS BHISABICHHS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

Jenath BBIBOJABI C HCIOJIH30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M MHIYKTUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIHOUYEHHUH 10 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TPSMBIE U OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIHHO
HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYECKUX (DAaKTOB, BBICTpAUBATh APTYMEHTAIIMIO, MPHUBOJUTH TNPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOWpATh Croco0 pemieHus yuyeOHOW 3anadu (CpaBHUBATh HECKOJBKO BapUAHTOB peIIeHUs, BbIOMpaTh Hamboiee
MOAXOIAIINN C YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

MCIIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT MO3HAHUS, (POPMYyIupOBaTh BOMPOCH], (GUKCHPYIONTUE
MPOTUBOpEYHE, MPOOIEMy, CaMOCTOSITEIPHO YCTAaHABIMBATh HWCKOMOE W JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3ULINIO, MHEHHE;



MPOBOJUTEH MO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM JKCIEPUMEHT, HEOOJBIIIOE HCCICIOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEMaTUUECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITEIbHO ~ (OpMyNUpOBaTh 00OOIIEHHWS W BBIBOABI MO pe3ylibTaTaM MPOBEAEHHOTO HAOJIOACHUS,
HCCJICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BHIBOAOB M 000OIICHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH IMPEANOJIOKCHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOUYHOCTh U U30BITOYHOCTH HH(POPMAIIMH, JaHHBIX, HEOOXOIUMBIX JJIsSI PEIICHUS 3a/1auu;

BBIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH WH(OpPMAIMIO PA3TUYHBIX BUI0B U (opMm
peICTaBICHUS;

BLIOMpATh (HOpPMY MpenCcTaBICHUS WH(POPMAIMU ¥ WUIIOCTPUPOBATH PEIIaeMbIe 3aJayd CXeMaMH, JuarpaMmMamH,
WHOU Tpadukoi ¥ UX KOMOUHAITUSIMU,

OIICHUBATh HAJAEKHOCTh HHGPOPMAIMU IO KPUTEPHUSIM, TMPEIJIOKEHHBIM YUUTEIEeM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSTEIIBHO.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eiCTBUA:

BOCIPUHUMATh U (HOPMYIUPOBATH CYKIEHHUS B COOTBETCTBHMU C YCJIOBHSIMU U LIEJIAMH OOUIEHUS, SCHO, TOYHO,
IrPaMOTHO BBIPaXXaTh CBOK) TOUYKY 3PEHHUs B YCTHBIX U NMHMCBMEHHBIX TEKCTaX, JAaBaTh IOSICHEHUS IO XOIY PELICHUs
3a71a4i, KOMMEHTUPOBATH I1OJIyUYECHHBIN pPE3YJIbTaT;

B XO0Je OOCYXJCHHs 3aJaBaTb BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MpOOJIEeMbl, pelIaeMol 3a/Jayu,
BBICKA3bIBaTh HJICW, HALCJICHHBIC HA IIOMCK pPELICHUS, COIIOCTABILITh CBOM CYXICHHUS C CYXICHUSIMU IPYTUX
YYaCTHUKOB Juaiora, OOHApYKHWBAaTh pPAa3IU4YM€ M CXOJCTBO MO3UIUNA, B KOPPEKTHOH ¢dopme (HopMyaupoBaTh
pa3HOIIIACUsl, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3YJNbTAThl PEIICHUS 3a7a4d, IKCIIEPUMEHTA, HUCCIEAOBAHMS, MPOCKTa, CAMOCTOSITEILHO BBHIOMPATH
(dbopMat BBICTYIICHHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYAIbHOW pPAOOTHI MPU PEIICHUH YUeOHBIX
MaTeMaTHYECKHUX 3a/1a4;



e TIPUHUMATH LIETb COBMECTHOM NE€ATENbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOU pabOThI, paclpeesTh BUAbI
paboT, ToroBapuBaThCs, 0OCYKAaTh MPOILIECC U PE3YNbTAT pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e y4YacTBOBaTh B TIpPynmnoBbIX (opmax padoOTel (0OCyXkAeHHs, OOMEH MHEHHMSMH, MO3TOBBIE IITYpPMBI U JApYTHUE),
BBINIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU JEHUCTBUA C JPYTMMHU WICHAMH KOMAaHbl, OLICHUBATh
KauecTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO KPUTEPUAM, CPOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEe AeHCTBHS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISITh TIJIaH, aJITOPUTM pelleHUs 3a7a4u (WK €r0 4acTh), BEIOUPATh CIIOCO0 pEelIeHUs ¢ YI4ETOM
UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJLHbIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS IPOLIECcCa U Pe3yJibTaTa PelIeHHs] MaTeMaTHUeCKON 3a/1auu;

e MpPEABUIECTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MPU PELICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B JACSTEIBHOCTH Ha
OCHOBE HOBBIX 00CTOSATEIHCTB, HAWJACHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHMBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IIOCTABJICHHOW 1€MW U YCIOBUSM, OOBSICHATH TNPUUYUHBI
JOCTHXKEHUS WU HEJTOCTUKEHUS eI, HAXOAUTh OMIKOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniry oOyuenus B 7 kiaacce 00ydarmuiics MOTYyYUT CIEYIONTUE IPEIMETHBIE Pe3yIbTaThI:

PacriozHaBaTh W3ydeHHBIE TeOMETpUUYECKHE (UTYpBI, OMpeneNsiTh WX B3aUMHOE pACMOJIOXKEHHEe, HN300pakaTh
reoMeTpudecKue (PUrypbl, BBHITIOIHATH YEPTEKHU MO YCIOBUIO 3a7aud. V3MepsaTh JUHEHHBIC W YIIIOBBIE BEITWYUHBL Pemrath
3a7]a4M Ha BBIYMCIICHUE JUJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyr0 OLEHKY JMHEHWHBIX U YTJIOBBIX BEIMYMH MPEAMETOB B pEabHOW JKU3HU, Pa3MEpPOB MPHUPOTHBIX
00BekTOB. Paznnuatek pazMepsl 3TUX 0OBEKTOB IO TIOPSIAKY BEITHYUHBI.



CTpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1a4aM.

[lonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BaTh MPU3HAKM M CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOAUTE TOTMYECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCsd NpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIMaHbl, IPOBEAEHHOU K
TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHHUKA, B PEIIEHUH F'€OMETPUYECKHX 3a1ay.

Onpenensate NapajuIeIbHOCTh NPSIMBIX C IOMOIIBIO YIJOB, KOTOpble oOpa3zyeT ¢ HUMHU cekymasd. Onpenensitb
NapajuIeIbHOCTD MPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOUYEK OAHOM MPSIMOM A0 TOYEK APYroil MpsiMON.

PemaTh 3a1aun Ha KieTyaToit Oymare.

[IpoBOAUTH BBHIYMCIECHUS W HAXOAUTh YMCIOBbIE W OYyKBEHHbIE 3HAUEHHsS YIJIOB B T'€OMETPUYECKUX 3ajadax C
UCIOJIb30BAHMUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB yTIJI0B, 00pa30BaHHBIX MPH MEPECEUCHUH ABYX
napajuieJIbHbIX NPSIMBIX CEKyIIei. PemaTe npakruieckre 3aaui Ha HaXOKJIEHUE YIJIOB.

Bnagets mOHSATHEM TreOMETPUYECKOr0 MeCTa TOYEK. YMETh OINpeAeNiaTb OHCCEeKTPHUCY YIJIa M CepeAUHHBIN
NEPICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOUEK.

DopmMynUPOBATH ONPEICIICHUS OKPYKHOCTH U KPYyra, XOpAbl U JTHAMETPa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMMU.
YMeTh IPUMEHSATH 3T CBOMCTBA IIPU PELICHUU 3a/1a4.

BrnageTs nmoHsTHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXoauTh €€ 1eHtp. [lonb3oBaThcs pakramu
0 TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHON TOYKE, U O TOM, YTO CEPEIUHHbIC IEPICHAUKYISPHI K
CTOPOHAaM TPEYIrOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsTHEM KacaTelIbHOW K OKPYXHOCTH, MOJIb30BAThCS TEOPEMOW O MEPIECHAUKYJISPHOCTH KacaTeJIbHOU M
panuyca, IpOBEIEHHOIO K TOYKE KaCaHHUs.

Ilonb30BaThCsA MPOCTEHIIUMU FEOMETPUIECKUMHU HEPABEHCTBAMH, IIOHUMATh UX IMPAKTUYECKAN CMBICIL.

IIpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE ITOCTPOCHUS € TIOMOIIBIO IUPKYJIA U JINHEUKH.

K xoniry oOyuenus B 8 kiacce o0ydarmuiics MOTYyYUT CIEIYIONTUE IPEIMETHBIE Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJBI UYETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI, ITOJIB30BATHCA MX CBOMCTBAMM IIPU PELICHUH
r€OMETPUYECKUX 3a/1a4.



[IpuMeHsTH CBOMCTBA TOUKHU NIEPECEUEHUS MENaH TPEYroJIbHUKA (LIEHTPa MAcC) B PEIICHUU 3a/1au.

Brnanerp mnoHsTHEM cpeqHEW JUHUM TPEYrOJbHHUKA W TpaleluH, MNPUMEHSATh HUX CBOWCTBA TMpPU pPEIICHUU
reomeTpuueckux 3anad. [lonbp3zoBarhes Teopemoit Daneca U TeOPEeMOil O MPONOPIHMOHAIBHBIX OTPE3KaX, MPUMEHATH UX IS
pelieHns MPakTUYeCKUX 3a7a4.

[IpuMeHsTh TPU3HAKU MOJO00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUECKUX 3a/1au.

[Tonws3oBathest Teopemoit [Tudaropa s pemieHus: FTeOMETPUUECKUX U MPAKTUUYECKUX 3a7a4d. CTpOUTh MaTeMaTUYECKYIO
MOJIeJIb B IPAKTUUECKHUX 3a/lauyax, CAaMOCTOSITEILHO JIeJIaTh YePTEXK U HAXOJIUTh COOTBETCTBYIOIIUE JITUHBI.

Brnanerp moHATHSMU CHHYCA, KOCHHYCAa M TaHTE€HCA OCTPOTO yria MpsSMOYTOJIbHOTO TpeyroibHuka. [lonb3oBaThbes
ATUMU MOHATHUSIMU JIJIsl PEIICHUS MPAKTUIECKUX 3a/1a4.

Boruncnsats (pa3auyHbIMU clocO0aMM) TUTOIIAIb TPEYTrOJIbHUKA W TUIOIIAJU MHOTOYTOJIBHBIX (UTYp (TOJIB3YSCh, TIIe
HE00X0AUMO, KabKyIATOpOM). [IpuMeHATh MOMy4eHHbIC YMEHUS B MPAKTUYECKHUX 3ajjadax.

Brnaners MOHATHSAMHU BIOUCAHHOTO U IIEHTPAJIBHOTO YIJjla, UCIOJIB30BaTh TEOPEMBbl O BIIMCAHHBIX YIJIaX, yriax MEXIy
XopAaMu (CeKYIIMMHU) U yTJIe MEXy KacaTeJIbHON 1 XOpJI0H IPH PEIICHUH T€OMETPUUECKUX 3a/1ay.

BnageTs moHSATHEM OMHCAHHOTO YETHIPEXYTOJIbHUKA, NMPUMEHATH CBOMCTBA OMHCAHHOTO YETHIPEXYTOJIbHUKA TpHU
pElIeHUH 3a/ad.

[IpuMeHsTh MONy4YeHHbIE 3HAHMUS HAa MPAKTUKE — CTPOUTh MAaTEMAaTUYECKHE MOJENHU JUIsl 3a/lady peaibHOM KU3HU U
IPOBOAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C MPUMEHEHHWEM MOJI00HMS U TPUTOHOMETPHUH (IOJIB3YSCh, TIE HEOOXOAMMO,
KUIBKYJIATOPOM).

K xoniry oOyuenus B 9 kiacce o0ydarOmuiics MOTYyYUT CIEIYIONTUE PEIMETHBIE Pe3yIbTaTh:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJUTh C MX TIOMOIIBI0 PAa3IUYHbIC AJIEMEHTHI
MPSIMOYTOJILHOTO TPEYTOJbHUKA («PELICHHE MNPSIMOYTOJIbHBIX TPEYTrOJbHUKOBY»). HaxoauTh (C MOMONIBIO KaldbKyJIsTOPA)
JUTMHBI ¥ YTJIBI JJ11 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaThcss (popmMynaMu TPUBENECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXIACCTBOM IS HAXOXKICHUS
COOTHOUIEHUU MEXIY TPUTOHOMETPUUECKUMHU BEJTMUUHAMMU.

Hcnonp3oBaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JJISI HAXOXKJCHUSI PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («pelleHue
TPEYTrOJbLHUKOBY ), IPUMEHSTh UX IPU PEIICHUU T€OMETPUUECKUX 3a]1a4.



Brnanerp moHsTHAMH TpeoOpa3oBaHUsl MOAOOUS,, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX ¢uryp. Ilombp3oBarhes
CBOMCTBaMU MOAO0OUS MPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUTh YIJbl Y MOA0OHBIX Guryp. [IlpumMeHsTH
CBOMCTBaA MOJI00MS B MPAKTUYECKUX 3a7ja4aX. ¥ METh IPUBOAUTH IPUMEPHI TOJOOHBIX PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOPEMaMU O MPOU3BEICHUU OTPE3KOB XOpJ, O MPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh HUX TEOMETPUUECKUUA W (U3WYECKUN CMBICT, TPUMEHSITh WX B PEIICHUHU
r€OMETPUUECKUX U (U3UYeCKUX 3a7ad. [[puMeHsTh cKaisipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI JVIUH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €TI0 B PEIICHUU T€OMETPUUECKUX U MPAKTUYECKUX
3aj1ad4.

Biangets NOHSATHUSIMUA TPABUJILHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI AYTHM OKPYXKHOCTH W PaJUAHHOU
MEpHI yTila, YMETh BBIUMCIISATH IJIOMIAb KpYyra U €ro yacteil. [[puMeHsITh MoJIy4eHHbIE YMEHHUS B MPAKTUUECKUX 3a]a4ax.

HaxoauTk ocu (W11 LIEHTPHI) CHMMETPUH PUTYP, TPUMEHSTh ABUKEHUSI TUIOCKOCTH B MPOCTEUIITUX CITydasiX.

[IprMeHATh MOJYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKUE MOJAEIU I 3a7ad PeajbHOW >KU3HU U
IIPOBOJIUTh COOTBETCTBYIOIINE BBIYUCICHUS C MPUMEHEHUEM IOJ00MS M TPUTOHOMETPHUUECKUX (DYHKIUH (TIOJIB3YSCh, TJIC
HE00XOAUMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'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 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KUIIACC

N HaumenoBanu | KosmuecTBo 4yacoB DJIeKTPOHHBbIE
" | e pa3meyoB u (undpoBbIe)
n/ Bcer | KontpoabH IIpakTH4eck
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Hzsneuenue n3 OOIT OOO,

ITpuka3z Nel60 ot 29.09.2023
PABOYAS ITPOI'PAMMA
yuyeOHoOro nmpeaMera
«BepoATHOCTH U CTATHCTHKA»
AJIA o0ydarimmxcs 7 Kjacca

HOACHUTEJIBHAS 3AIINCKA

B coBpeMeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTbh, KaK C TOYKU 3PEHUS MPAKTUUCCKUX MPUIOKECHUM, TaK
M UX POJH B 00pa3oBaHUM, HEOOXOJUMOM KaXXJI0My 4eloBeKy. Bo3pacTtaer uncio
npodeccHii, MPU OBJIAJICHUN KOTOPBIMHU TpeOyeTCs Xopolias 0a3oBas MOATOTOBKA
B 00JacTH BEPOSATHOCTH W CTAaTHUCTHKH, TakKas ITOATOTOBKA Ba)KHA JIs
IPOJOJIKEHUST 00pa30BaHUS U IS YCIICITHOM MpodeCCHOHAIBHON Kapbephl.

Kasx b1t 4estoBek MOCTOSTHHO MTPUHUMACT PEIICHHSI HA OCHOBE UMCIOIIUXCS Y
HETO JIaHHBIX. A JIJI1 000OCHOBAaHHOT'O TIPHHSTHUS PEIICHUS B YCIOBHIX HEJIOCTATKa
WM u30bITKa MHOOPMAMK HEOOXOAUMO B TOM HYHCJIE XOPOIIO CPOPpMHUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIILJICHHUE.

NMeHnHo mo3TOMY OCTpO BCTajlla HEOOXOIUMOCTh CHOPMHUPOBATH Yy
oOy4aromuxcs GyHKIMOHATBHYIO IPAMOTHOCTD, BKITIOYAIOUIYIO B c€0sl B KaueCTBE
HEOTHEMJIEMOM  COCTaBISAIOIEH  yMEHHWE  BOCHPUHMMATh UM KPUTHYECKH
aHANMM3UPOBATH MHGOPMAIIHIO, IPEACTABICHHYIO B Pa3IUYHBIX (popMax, TOHUMATH
BEPOATHOCTHBIM XapakTep MHOTHX peallbHbIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMH MPHUHIIMIIAMU cOOpa, aHAIN3a U
NpECTaBlIeHUsT JaHHBIX M3 PA3IUYHBIX cep KXU3HMU 00IIecTBa W TOCYAapCTBa
npuolIaeT oO0ydarmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKHN pa3BUBAET HABBIKM OpraHu3anuu mnepebopa W mojcyéra yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKIATHBIX 3a/1auaX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpadoB co3naét MareMaTuueckuii pyHaaMeHT st GOPMUPOBAHUS KOMIIETCHIIUNA B
obnact MHPOPMATUKHU U MUPPOBBIX TeXHOJOTHHA. [Ipy M3yuyeHUH CTATHCTHKHU H
BEPOSITHOCTA O0OTAIAIOTCS TMPEJCTaBICHUSI OOYdYarOIMUXCI O COBPEMEHHOU
KapTUHE MHUpa M METOJax €ro HMCCIeN0oBaHusA, (HOPMHUPYETCS MOHMMAHHE POJH
CTAaTHCTHKHU KaK UCTOYHHKA COITMATHHO 3HAYMMOW HHPOPMAIIUMH U 3aKJIAIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBMM C MaHHBIMU TEISIMU B CTPYKTYpE MPOTpamMMbl y4eOHOTO
Kypca «BeposSTHOCTh M CTAaTHUCTHKa» OCHOBHOTO OOIIEro 0Opa30BaHUS BBIICICHBI
CIIEYIONINE COMepKaTeIbHO-MeToAndeckue auHuM: «lIpencraBnenne MaHHBIX |



omucaTelbHas CTaTUCTHKa», «BeposTHOCTH», «IJIEMEHThl KOMOWHATOPUKUY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuaun «lIpencrapieHne TaHHBIX U OMKCATENIbHAS CTATUCTUKA
CIIY)XUT OCHOBOW Jii (OPMHUPOBAHUS HABBIKOB pabOThl ¢ HH(MOpMalMEil: OT
YTEHUST W UHTEpIpeTanuu WHOpMalWHU, NPEACTaBICHHON B Taliaunax, Ha
auarpaMMmax M rpadukax, A0 cOopa, NpEICTaBICHUS W aHalu3a JaHHBIX C
HCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPEAHUX M PacCeUBaHUS.
PabGortass ¢ nmaHHbIMH, OOydYaroIIMECs yYaTCs CUUTHIBATH M WHTEPIPETHPOBATH
JTAaHHBIE, BBIJIBUTATh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTEUINNE THUIOTE3HI,
Pa3MBINLIATh HaJ (aKTOpaMH, BBI3BIBAIOIIUMH W3MEHYHMBOCTh, U OILICHUBATh HX
BJIMSIHUE HA pacCMaTPUBAEMbIC BEJIMYMHBI U TIPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4YaMHOW W3MEHUYHMBOCTH, HCCIIECIOBAHUE
3aKOHOMEPHOCTE M TEHACHLMA CTaHOBUTCS MOTUBHUPYIOUIEH OCHOBOM IS
U3y4YCHHs] TEOpUU BepoATHOCTeH. boiplioe 3HaueHHWE HMEIOT MPaKTUYECKUE
3a/1aHusl, B YACTHOCTH OTIBITHI C KJIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHsiTue BEpPOSITHOCTH BBOAMUTCA KaK Mepa MPaBIONON00MS CIy4dailHOTOo
coObrtus. Ilpm wu3ydeHun yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C
OPOCTEUIIMMU  METOJaMH  BBIYUCJICHUS  BEpPOSTHOCTEHM B CIIydyalHBIX
AKCIEPUMEHTAX c PaBHOBO3MO>KHBIMU 3JI€MEHTapHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, MO3BOJIAIOIIMMHU CTaBUTh U PEIIaTh O0jee CIOKHBIC
3amauyn. B ydeOHBIM Kypc BXOAST HayalbHbIE NPEICTABICHUS O CIy4alHBIX
BEJIMYMHAX U UX YHACIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMH U OCHOBHBIMH OIE€pALUSIMU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS
npuUMepbl TPUMEHEHHs JUIsl PEUICHUs 3a]lay, a TaKKe HCIOJIb30BaHUS B JPYTUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIPeIMETax.

B 7-9 knaccax m3ydaetrcs y4eOHBIH Kypc «BeposTHOCTh M CTaTHCTHKA», B
KOTOpbIM  BxomaTr paszaensl: «llpencraBieHne JaHHBIX U ONKCATENIbHAs
CTaTHCTHKa», «BepoATHOCTb», «JJeMEeHTh KOMOWHATOpUKH», «BBeaeHue B
TEOpHIo rpadoBy.

Ha u3yuenne yyeOHOro Kypca «BeposiTHOCTh U cTaTUCTUKa» oTBoAUTCsA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegento), B 8 knacce — 34 yaca (1 4dac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaONMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbIX). UTeHne rpaduKoB peasibHbIX MpoleccoB. M3Bneuenre nupopmanuu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HAaWMEHbIEEe 3HAaYeHUsT Habopa YMCIOBBIX AaHHBIX. [IpuMepsl
CIy4YallHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmiecTBe. MoHeTa U urpaibHas KOCTh B TEOPUH BEPOSTHOCTE.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbl. Yucino pédbep M cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ momMoIuiso rpados.

IINIAHUPYEMBIE PE3VJBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHHS TMPOrpaMMbl  y4eOHOTO Kypca
«BeposITHOCT U CTaTUCTUKA» XAPAKTEPUYIOTCS:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M  HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH{, LEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTUXKEHUSM  POCCHUMCKUX
MAaTEMAaTHUKOB M POCCHUMCKOW MaTEMATHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTI)KEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEHN T'paKJlaHWHA U peaIu3allid €ro
MpaB, TMPEJICTABICHHEM O MAaTeMaTHYECKHMX OCHOBAaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMN, MPOLIEAYp rpa)xaaHCKOro oOuiectBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO STUIECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAIMpaBIEHHOCTH, OCO3HAHHUEM BaXHOCTH MAaTEMaTHYE€CKOIO



o0pa3oBaHus Ha MPOTKEHUU BCEW KM3HM I yCNEIHOM MNpodecCHOHATbHOM
JESATENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIAMBUIYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYecKuXx OOBEKTOB, 3aJay, PEUICHWH, pacCyXIECHUW, YMEHHUIO BHUJIETbH
MaTeMaTH4EeCKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA |

OpHUEHTAIIMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
npe/icTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOM HAyKH Kak cQepbl YeJ0BEe4YEeCKOU
NEATEIbHOCTH, ATANlOB €€ Pa3BUTHS M 3HAUYMMOCTU JJISl Pa3BUTHUS LIMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTeMaTH4YE€CKON KYyJbTYpOHl Kak CpeICTBOM
NO3HAHHWS MHpA, OBJAJACHUEM MPOCTEHUIIMMHM HABBIKAMH HCCIEAOBATEIBCKOM
NEATEIbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS U
IMOLHOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO IPHUMEHATH MAaTeMaTUYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbS,  BEIIEHHUA  3JI0pOBOro  obOpa3a KM3HM  (3[0pOBOE  TUTaHUE,
cOQJIaHCUPOBAHHBI PEXUM 3aHATUA U OTHAbIXA, pErysipHas QuanyeckKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUHU, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAllMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUI PELICHUs 3a]a4
B 00JIaCTH COXPAaHHOCTU OKpPYKAaIOIIEeW Cpefbl, IUIAHHUPOBAHUS TMOCTYIKOB H
OLICHKM KX BO3MOJKHBIX IIOCJICACTBUM Uil OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
r7100aJIbHOr0 XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIIMMCS YCJIOBHAM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JACATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUThCA y JAPYTUX JIIOJAEH, NMpUOOpeTaTs B COBMECTHOM JESITEIbHOCTH
HOBBIEC 3HAHMSA, HABBIKM U KOMIIETCHIIMN U3 OIBITA IPYTHX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
bopMynupoBaTh UECH, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TPeOyIOIIMH KOHTPMEP, KOPPEKTHUPOBATH



IMPUHUMAEMble pEIIeHUs] U ACHCTBUS, (OpMYyIHpOBaTH U OLEHUBATH PHUCKU U

MOCJIECTBUA, POPMUPOBATH OMBIT.
METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBUS

Ba3oBble JJornuecKkue 1edcTBUA:

BBISBJISATh M XapaKTePU30BaTh CYIICCTBEHHBIC NMPU3HAKH MATEMaTHYCCKUX
O00BEKTOB, TOHSATHN, OTHOIICHWH MEXIy TMOHATUAMHU, (OPMYIUPOBATH
ONpeJeNICHUs]  TIOHSATHHA, YCTaHABIMBATh  CYIICCTBCHHBIM  IMPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS i OOOOINCHHWS W CpPaBHCHMS, KPUTECPUU
POBOJIMMOTO aHAJN3a;

BOCIPUHHMMATh, (HOPMYIUPOBaTh W  NPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC W OTPHUIATCIIbHBIC, CIMHWYHBIC, YacTHBIC MW OOIIHE,
YCIIOBHBIE;

BBISBJIATh ~ MAaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, JaHHBIX, HAOJNIOJCHHUSIX | YTBEPIKICHHUSX,
npeaiaraTbh KpUTEPUH TSI BBISBIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPCYUHIA,
JeNiaTh BBIBOJBI C WCIOJIH30BAHHEM 3aKOHOB JIOTHKH, IEIyKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTeIhCTBA MATEMATUUECKUX YTBEPKIACHUN (MIPSMBIE U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOSATEIHHO HECIIOXKHBIE OKa3aTelbhCTBA
MaTeMaTH4eCKuX (AaKTOB, BBICTpAaWBaTh AapryMEHTAIUI0, TPHUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIE PACCYKICHWS;
BBIOMpATh CIOCOO pelreHus ydeOHOW 3adadd (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BBHIOMpPATh HaWOOJee TMOAXOIAIMHMA C YyUETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONINE TMPOTHBOpPEUYHE, NpoOIeMy,
CaMOCTOSATETILHO YCTAHABIMBATh KCKOMOE | JaHHOe, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHCHHE,

NPOBOAUTH IO CAMOCTOSITEIPHO COCTABICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTUYEeCKOro 0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXY COOOI;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS W BBIBOJBI IO pe3yjbTaTam
POBEEHHOTO HAOIIO/IEHNs, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJIBUTATH
MIPEAOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBJISITh HEJOCTATOYHOCTb M HM30BITOYHOCTh HMH(POPMALMH, JTaHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHUS 3a]aUH;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATU3UPOBaTh W HUHTEPIPETHPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPENCTaBICHUS;

BbIOMpaTh (QopMy MpeAcCTaBICHHS HHGOOPMALUUMU M WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JIMarpaMMmamMH, HWHOM Trpaukod H uX
KOMOHHAIIHSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMU IO KPUTEPHUSIM, MPEITIOKEHHBIM
y4uTesaeM Wik cpopMyIUpOBaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHMATh U ()OPMYITUPOBATH CYKJECHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PCHUS
B YCTHBIX M NMHCBMCHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1ayu, KOMMEHTUPOBATh MOTYUYEHHBIH pe3yJIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMOM TEMBI,
poOJIEMBI, PEIIacMO 3a/aud, BBICKA3bIBaTh HMJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYAaCTHUKOB JIMAJiora, OOHApPY)XKHMBAaTh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOI hopme HopMynHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPEICTABIATh  PE3YJIbTATHI peleHus 3a/1auH, IKCIIEPUMEHTA,
MCCIICJIOBAHMUS, TIPOCKTA, CAMOCTOSITETIFHO BBIOUPATh OopMaT BHICTYILICHUS
C y4€TOM 3aJ1a4 MPEe3CHTAINN U OCOOCHHOCTEH ayTMTOPHUH;

NIOHUMATh W MCIIOIh30BaTh MPEUMYIIECTBa KOMaHJIHON W HHIWBUYaTbHOU
paboOTHI MPHU PEIICHUH YICOHBIX MAaTEMATHYECKUX 33/]1a4;

NPUHUMATH TIeJIb COBMECTHOW ACSITENHLHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pacmpenessiTh BUABI pabOT, JTOroBapUBATHCA,
0o0CyXIaTh MPOIECC U pe3yibTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYyNmoBBIX ¢opMax paboTel (00CyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOW JEUCTBUA C JAPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMHA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryJsiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH, aJITOPUTM pelleHUs 3afauu (WM €ero
4acTh), BBIOMpaATh CHOCOO pEHIeHUs ¢ YYETOM HMEIOIIMXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOU MH(POPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CAMOINPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKON 3a]1a4H;

e TNPEABUIECTH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPU PEIICHUU 33]1a4H,
BHOCUTHh KOPPEKTUBBHI B JACSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSCHSITh NMPUYUHBI JOCTIXKCHUS WU HEIOCTUXKEHUS IIeNH,
HAXOJIUTh ONTUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 KJjacce OOYyYarOIIMICS TMOJYyYUT CICAYIOIINE
IpEMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MPEJICTABJICHHYIO B TaONMIaX, Ha JIUarpaMmax,
IpEACTaBIATh JaHHBIE B BUJE TaOJMI, CTPOUTH JUATPAMMBbI (CTOJIOMKOBBIC
(cTonb4aThie) U KPYTOBbIE) MO MaCCUBaM 3HAYEHUH.

OnuceiBaTh M UHTEPNPETUPOBATH  PEAJIbHBIC  YHUCIOBBIE  JIAHHBIE,
npe/icTaBlieHHbIE B TAOIUIAX, HA TUarpaMMmax, rpadukax.

Hcnonp3oBaTh 11 ONMCAHUS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKU:
cpenHee apudMeTHUYecKOoe, MelIuaHa, HauOoJsblliee W HaUMEHbIIee 3HAYCHHUS,
pa3max.

NMers mnpencraBiieHHE O CIy4ailHO HM3MEHYMBOCTH Ha NpUMEpax LEH,
(bu3nUecKrX BEIUMYHMH, aHTPOIIOMETPUYECKUX NAHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaunmenoBanu | KosinuecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3iesioB u (undpoBbIe)
n/ Bceer Kourpoububl | IIpakTHyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThl ue padboTsbl
NMPOrpaMmblI pecypcsl
3 [T —— bubmmoreka [{OK
P 7 2 https://m.edsoo.ru/7f415f
€ JaHHBIX
dc
OrnmcaTenpHast bubmiorexa HOK
8 1 https://m.edsoo.ru/7f415f
CTaTUCTUKA
dc
Corvaaiiias bu6moreka [IOK
i 6 1 https://m.edsoo.ru/7f415f
HM3MEHYHUBOCTh
dc
BBenenue B bu6moreka [IOK
TEOPHIO 4 https://m.edsoo.ru/7f415f
rpagoB dc
BepositHocTh 1
qacTOTd bu6mmoreka [IOK
. 4 1 https://m.edsoo.ru/7f415f
CITy4aitHOTO dc
COOBITHS T
O6o06meHue, bu6mmoreka [JOK
cUucTeMaTH3aIu 5 2 https://m.edsoo.ru/7f415f
s1 3HAHUH dc
OBUIEE
KOJIMYECTBO
34 2 5
YACOB I1O0
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