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NOACHUTE/NIbHAA 3ANMNCKA

Anreﬁpa SIBIIIETCSL OJTHAM U3 OTMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHMs: OHA
oOecrieunBaeT HU3YUYCHUC APYIrUXx JUCHUIIINH, KaK CCTCCTBCHHO-HAYYHOI'0, TAK U TYMaHUTApPHOI'O
IIMKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOJOJIKEHHUsS] 00pa30BaHUs M B MOBCEAHEBHON JKU3HHU.
PasButne y oOydaoomuxcs HaydHBIX NPEACTABICHUNH O MPOHCXOXKIECHUH U CYIIHOCTU
anreOpanyeckux aOCTpaKIMid, CIIOCOOe OTPAKCHUS MAaTeMaTHYECKOW HAyKOW SIBJICHUH |
IPOLIECCOB B MPHPOJC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIUPOBAHUS B HAyYHOM
MO3HAHWU M B MPAKTHUKE CHOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U Ka4eCTB
MBIIUICHHS, HEOOXOAUMBIX JUIsI aaliTalldd B COBPEMEHHOM IudpoBoM obmiectBe. M3yueHue
anreOpsl 00ecTeYnBacT pa3BUTHE yMEHHS HAOJI01aTh, CPABHUBAThH, HAXOUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTU MBIINIJICHUA, CIIOCOOHOCTH APTrYMCHTUPOBAHHO 00OCHOBEIBATh CBOU
JICHCTBUSL U BBIBOJIBI, (POPMYIIMPOBATh yTBepkacHHs. OCBOCHUE Kypca aireOpbl o0ecreyrBaeT
PasBUTHUC JIOTUYCCKOI'O MBINUJICHUA O6y‘~IaIOHII/IXCH: OHM HCIHOJB3YKOT ACAYKTHUBHBIC U
UHIYKTUBHBIC PACCYKICHHUS, 0000IICHUE M KOHKPETH3AIlUI0, aOCTparipoBaHUE M aHAIOTHIO.
OOyuenue anreOpe mpeanojaracT 3HAYUTEIBHBIA OOBEM CaMOCTOSATENLHON JESTEIBHOCTH
00yJaroNMXCsl, TO3TOMY CaMOCTOSITEJIbHOE pEIICHHE 3a7ad  SBISCTCS  pealu3alueit
ACATCIIBHOCTHOI'O IPpUHIMAIIA O6y‘-IeHI/I$I.

B crpykType mnporpamMmbel ydeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIETo
00pa30oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COAEPKaTeIbHO-METOAWYECKUe JTUHMHU: «Yucma u
BBIUMCIICHUS», «ANreOpandeckue BbIpAXKEHUS», «YPABHEHMsS U HepaBeHCTBa», «DyHKUUNY.
Kaxnas u3 3Tux comepkareabHO-METOANYECKUX JIMHUK Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYS C APYTUMU €ro JUHUSAMH. B Xoae nzydyenus yuyebHOro Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy yueOHOro Kypca «Asredpay» BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIOMIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTH4ecKOro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyU€OHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETrPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucna ¥ BBIYUCIEHUS» CIY)KMT OCHOBOW ISl JalibHEHIIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HAaBBIKOB, HEOOXOJUMBIX I MOBCEIHEBHOM >XKU3HU. Pa3BUTHE NOHSATHUS O 4YMCIE HA YpOBHE
OCHOBHOT'O 00I1[ero oO0pa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanve JByX anreOpandyeckux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO y  OOydaromUXCs
MaTeMaTHYeCKOro amnmapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a71ad. Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JAECMOHCTPUPYET 3HAUCHUC MAaTEMATUKN KaK A3bIKA IJIA IMMOCTPOCHUA MATCMATHYCCKUX MO}ICJ’ICf/i,
OTKCAHMs MPOLECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakkKe
JanbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Copepxanue  (QyHKIMOHAIbHO-TpaUYECKOM  JIMHUU  HAIEJICHO Ha  TMOJy4YeHHe
o0yJaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUs
U HCCIENOBAaHUSI PAa3HOOOPA3HBIX MPOIECCOB M SBJICHHWM B Mpupoje U obmiectBe. M3yueHue
MaTepuaia CrocoOCTBYeT pAa3BUTHIO Y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHHE MPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJIbTYpHI.

Cornacno yueOHOMY Tu1any B 7-9 kitaccax u3y4aercs: yuyeOHbIN Kypc «Anredpay, KOTOpPBIN
BKJIIOYACT CICAYIOUNIME OCHOBHBIC pasfeibl colepkaHus: «Yucna W BBIYMCICHHAN,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yuebHoro xypca «Anredpa» orBonutcs : B 7 kiacce — 102 gaca (3 yaca B
HEJIEII0).

I'eoMeTpuUA kak oMH U3 OCHOBHBIX Pa3eioB MIKOJIbHOM MaTEMATUKH, HMEIOLIUI CBOEH
[ENbI0 00ECIeYNTh H3yYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOUICHHA M B3aUMHOE
pacnooKeHHe, OIMUPACTCS Ha JIOTHYECKYIO, JOKa3aTeNbHYI0 JHHUIO. L[eHHOCTh u3ydeHus
reoMEeTpUU Ha YPOBHE OCHOBHOI'O 0011Iero 00pa30BaHMs 3aKJIIOUYAETCS B TOM, UTO O0y4aroUuiics
YYUTCS TPOBOAMTH JOKA3aTEJbHBIE pACCYXIEHHs, CTPOUTh JIOTMYECKUE YMO3AKIIOUCHHUS,
JOKa3bIBaTb HCTUHHBIC YTBCPXKICHHA MW CTPOUTHL KOHTPIPUMCPBI K JIOXKHBIM, HIPOBOAWUTH
pacCyXIeHHS «OT MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOpAaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHWe OKaszaTelbHas JHHUS UMEET M yriryOI€HHOTO H3y4eHUs
MaTeMaTHKH.

[{enbro M3yueHusi TEOMETPUH SBIIIETCS UCIOIB30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUN
KaK MaTeMaTHYeCKHX, TaK U MPaKTUYECKUX 3ajad, BCTPEYAIOIIMXCS B PEATbHOM KU3HU.
OOyJaromuiicst 1ODKEH HAYIUTHCS ONPEACIIAThH TEOMETPUICCKYIO0 (DUTYPY, OMUCKHIBATH CIIOBAMU
4epT&X WM PUCYHOK, HAWTH TUIOIMIAAh 3€MEIThHOTO Yy4acTKa, PacCUMTHIBATH HEOOXOIUMYIO
JUTMHY OTNTOBOJIOKOHHOTO KaOeysi Wik TpeOyemble pa3Mepbl rapaka Jijisi aBTOMOOWIsS. DTOMY
COOTBETCTBYET BTOpasi, BHIUMUCIUTENbHAS TUHUS B M3yuyeHUU reomerpuu. [lpu permenun 3amgau
MPAKTUUYECKOTO XapakTepa OOyJarOIIHICS YUYUTCS CTPOUTH MaTEMaTHYECKUE MOJCIIH PeaTbHBIX
JKU3HEHHBIX CHUTYallui, TPOBOAWTH BBIYMCICHUS W OIICHUBATHh aJE€KBATHOCTH MOJYYEHHOTO
pe3ysbTara.

Oco6eHHOCTh y4eOHOTO Kypca yriayOJ€HHOTO M3YYEeHHS T€OMETPUH COCTOUT B TOM, YTO
oOyJaroruecs: He MPOCTO 3HAKOMSITCS C ONpeIeIEHHBIMU TIOHATUSMHU, & YBEPEHHO OBJIA/ICBAIOT
umi. CylIecTByIOIIMEe TEMBI MPOrpaMMBbl 0a30BOTO Kypca T'€OMETPUH H3ydaroTcs Ha Oolee
rIyOOKOM ypoBHE, a oOydaromiuecs MNpUOOpeTaloT YMEHHUs, MOMOTAlIIue WM YBEPEHHO
MMPUMCHATH CBOU 3HAHUS HE TOJIBKO B MATEMATUKE, HO U B CMCKHBIX MPEAMETaX, MPEKAC BCETO
¢uszuke u uHDOpPMATHKE, a TaKXKE TOJIB30BATHCS TONYUYEHHBIMH 3HAHUSMHU TIPU PEIICHUU
MPAKTUYECKHX 3a7ad.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax HM3ydaeTcsl YIIIyOJIEHHBIA ydeOHBINM Kypc
«"eomeTpusi», KOTOPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE paszjeibl cojepxkanus: «Hauana
reometpun», «TpeyrompHukm», «OKpyXHOCTHY», «YUeThlpéxyronmpHukn», «llomoduey,
«OnemeHThl TpuroHomerpum», «llmomanu», a Takke «MeTton KoopauHaT», «BeKkTops»,
«[IpeoOpazoBaHUs MIIOCKOCTH.



Ha u3ydenue yuebnoro kypca «I'eomerpus» orBoautcs B 7 kiacce — 102 gaca (2 vaca B
HEJISIIO),

BEPOATHOCTbD

B coBpemenHoM 1udpoBOM MUpPE BEPOATHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPHIIOKECHUH, TaK M MX POJIH B 00pa30BaHUM,
HEO0OXOMMOM KakJIoMy uesoBeKy. Bospactaer uucio npodeccuil, mpu OBIaACHUU KOTOPHIMU
TpeOyeTcst xopomras 0a3oBasi MOATOTOBKAa B 00JaCTH BEPOATHOCTH M CTATUCTHKH, TaKas
MOJArOTOBKA Ba)KHA [UIsl MPOJOJDKEHHS O00pa3oBaHUs M U1 YCHEIIHON NpodeccruoHalIbHON
Kapbephbl.

Kaxxnprii 4enoBek MOCTOSIHHO NPUHHUMAET PEIICHUS Ha OCHOBE HMMEIOIIUXCS Yy HEro
JAHHBIX. A JUIsi OOOCHOBAaHHOTO MPUHSTHS PEIICHUS B YCJIOBHSIX HEAOCTAaTKa WJIM H30BITKA
uH(pOpMallMd HEOOXOJMMO B TOM YHUCIE XOpOHIO c(HOpMHPOBAHHOE BEPOSTHOCTHOE U
CTATUCTUYECKOE MBIILJICHHUE.

IMeHHO T103TOMY OCTpO BCTaJla HEOOXOIUMOCTH Cc(HOPMHpPOBATH Yy OOYYAIOIIUXCS
(GYHKIIMOHATIBHYIO T'PAMOTHOCTh, BKJIOUAIONIYyI0 B CceOf B KadyeCTBE HEOThEMIIEMO
COCTAaBIISIIONICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
NPE/CTABICHHYI0O B pa3jM4HbIX (OpPMax, MOHUMATh BEPOSTHOCTHBIH XapakTep MHOTUX
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOANTH IIPOCTEHIINE BEPOATHOCTHBIE PACUYETHI.

3HAaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMM IpUHIUIAMH cOopa, aHaiu3a W
NpPECTaBICHNUs JaHHBIX U3 Pa3IMYHbIX cep *KU3HM OOIIeCTBa M rocyJapcTBa MpPUOOIIAeT
oOydaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. l3yueHue OcHOB KOMOWHATOPUKHU pPa3BUBAET
HaBBIKM OpraHM3aluu nepebopa M MOJCUéTa YUClia BapUAHTOB, B TOM YHCIIE B MPHUKIATHBIX
3aJadax. 3HaAKOMCTBO C OCHOBAMM TEOPHUH IpadoB CO31aET MaTEeMaTUUYECKUN (YHAAMEHT Ui
(dopMHpoOBaHUs KOMIETEHIMH B oOsiacTM HHPOpMATUKM U IU(POBbIX TexHojorui. Ilpum
W3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOTamaroTCsl MpEeACTaBlIEeHUs OOydarolmmxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro MccieloBaHMs, (opMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpMalMM U 3aKJIa/JbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTBeTcTBMHM C [OaHHBIMM LEIIMU B CTPYKTYpC HpOorpaMmbl yqe6H0ro Kypca
((BepOSITHOCTB n  CTaTUCTHKa» OCHOBHOI'O O6IJ.[CFO 06pa3013aH1/151 BBIACJICHBI CJIICAYIOIIUC
COACPIKATCIIBHO-MECTOANICCKUC JINHUU: «Hpe)ICTaBJ'IeHI/Ie JaHHBIX W OIIHCAaTCJIbHAsA CTaTUCTHKAY,
((BepOSITHOCTB», «IIIEMEHTBI KOMGI/IHaTOpI/IKI/I», «BBeneHue B TCOPHUIO l“pa(l)OB».

Copnepxanne nuHuu «llpencraBieHue JaHHBIX U ONUCATENIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOI 111 (pOpMHUPOBAHUS HABBIKOB padOTHl ¢ MH(OpPMALMEN: OT YTEHHUS M MHTEPIpPETALUuU
uHpoOpMalMy, TpEACTaBIeHHOW B TabnuIax, Ha JguarpaMMax M rpadukax, 10 cOopa,
MIPEJICTABICHUS] U aHAIM3a IaHHBIX C UCIOJIb30BaHUEM CTaTUCTUYECKUX XapaKTEPUCTHK CPETHUX
u pacceuBaHus. PaboTas ¢ maHHBIMM, OOydYaroluecs y4yaTcs CUMTBHIBaTh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaThb U KPUTHKOBATh MPOCTEHIINE TMIIOTE3bI, Pa3MbIILIATH
HaJl (haKTOpaMH, BBI3BIBAIOIIMMU U3MEHUMUBOCTD, U OLIEHUBATh UX BIUSHHE HA paCCMaTPUBAEMbIe
BEJIMYMHBI U ITPOLIECCHI.

NuTyuTHiBHOE  TIpeACTaBI€HHME O  CIy4allHOH  W3MEHYUBOCTH,  HCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHJEHILMI CTAHOBHUTCS MOTHMBHUPYIOIIEH OCHOBOW [JII U3YYEHUS TEOPUU
BepOHTHOCTefI. bonbnioe 3HaueHUE HMEIOT MPAKTUYCCKUC 3adaHusA, B YAaCTHOCTHU OIBITHI C
KJIACCMYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMH.



[TousTue BCPOATHOCTH BBOJUTCA KaK MCpa HpaB)IOHOJIO6I/IH CJ'Iy‘IElI?IHOFO COOBITHS. HpI/I
HU3Yy4YCHUU yqe6H0ro Kypca o6yqalomnec;{ 3HAKOMATCA C HpOCTCﬁHIHMH MCTOAaMU BBIYHCJIICHUA
BepOHTHOCTCﬁ B cnyqaﬁHHx SKCIICPUMCHTAX C PaAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMH UCXOJaMU,
BCPOATHOCTHBIMH 3dKOHAMH, ITO3BOIAIOINMMU CTABUTH U PCIIATH 0oJiee CIOXKHEIE 3aJa4u. B
y‘IG6HLII>'I KypC BXOIAT HAYaAJIbHBIC IMPCACTABJIICHUA O CHy‘IafIHI)IX BCIIMYMHAX WM HUX YHCIIOBBIX
XApPaKTCPHUCTHKAX.

B pamkax yueOHOT0 Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIUXCSl ¢ MHOKECTBAMU U
OCHOBHBIMM ONEPALMAMH HaJ MHOKECTBAMH, PACCMATPUBAIOTCS NPUMEPHI MPUMEHEHUS IS
pelIeHUsT 3a/lad, a TaKKe MCIOJb30BaHUS B JPYIMX MAaTeMAaTHYECKUX Kypcax M y4eOHBIX
MpeaMeTax.

B 7-9 knaccax usyuaercs yueOHbIH Kypc «BeposSiTHOCTP M CTaTHUCTHKa», B KOTOPBIN
BXOJAT paznensl: «llpeacraBieHne AaHHBIX W ONUcCATeNIbHas CTATUCTHKa», «BeposTHOCTHY,
«neMeHThl KOMOUHATOPUKNY, «BBeaeHue B Teopuio rpadoBy.

Ha u3yuenue kypca B 7 kiacce orBoautcst 34 vaca (1 gac B Helelo)

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA, TEOMETPUS, BEPOATHOCTDb HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA3OBAHH

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE  pe3yJbTaThl OCBOGHUS  MporpamMmbl  ydeOHOro Kypca  «AnreGpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOUUIOMY W HACTOALIEMY POCCUHUCKOM MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSIM POCCHUMCKMX MAaT€MaTUKOB H POCCHHCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO OTUX JOCTHKEHHUHN B IPYTUX HayKax U MPUKIAIHBIX

chepax;
2) rpaskIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TpaKAaHWHA W pealu3alid ero IMpas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro OO0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXKJIEHUIO ATUYECKUX MpOOJeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HAyKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IPUHILUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a/ad MaTeMaTUYeCKOU
HaNpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMAaTUYECKOr0 00pa30BaHUs HA MPOTSKEHUU BCeH
KU3HU JIJIS1 YCHEIIHOM npodeccnoHalbHOM e TEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBHUIYaJIbHOH TPAeKTOpUM OOpa30BaHUS U
’KU3HEHHBIX MJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYecKOe BOCTUTAHUE:



CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHHUIO BHIeTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

OpHEHTAIEeH B JIEATSIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYECKOW NEATEIbHOCTH, JTAlOB €€ pa3sBUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIM3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMaTUKH U MaTEMaTUYECKOU
KyJbTYpOll Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJECHHUEM IPOCTEHUIIMMHU HAaBbIKAMHU
MCCIIEI0BATENBbCKON IEATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMUPoOBaHNE KYJIbTYPbI 310POBbSI H SMOIHOHAIBHOTO
0J1aronosIy4us:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWE 3HAHHS B HMHTEpEcax CBOErO 30pPOBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qusuyeckas aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKAa pediieKcuw,
IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TaKOI'O JK€ IpaBa JIPyroro 4ejloBeKa,

7) IKOJOIrHdeCKoe BOCIIMTAaHHUEC:

OpHEHTAIMel Ha NMPUMEHEHHE MAaTeMaTHYECKUX 3HAHUH IS peuieHus 3aaad B o0iacTu
COXPaHHOCTH OKpYXKArolleld cpepl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel cpesibl, OCO3HAaHUEM IJI00AIbHOI0 XapakTepa 3KOJIOIMYECKHX
po0JieM U IyTel UX peleHus;

8) aJanrtanusa K UISMCHAKOIHUMCHA YCJIO0BUAM COHHaﬂbHOﬁ Hu HpHpO}IHOﬁ Cpeanl:
TOTOBHOCTBIO K }leﬁCTBHﬂM B YCIIOBUAX HGOHpeI[eHéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO NCATCIIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Yy APYTIUX

J0Jiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA APYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HuciIe (HOpMYyIUpPOBATh UIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaxX M SBICHHIX, B TOM UYHCJIE paHee HEU3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYyIOIUI KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAaEeMble DPELICHHUS H
neicTBus, GOpMYIUPOBATH U OLEHUBATh PUCKU U TIOCTEACTBUS, (POPMUPOBATH OIBIT.
METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHble AelicTBUS

0a3oBble JIOTHYECKHE JelCTBUA:

e BBUIBJISAITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATH OMpPEICTCHUS MOHATHH,



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINK, OCHOBAHUS JJIsi 0000LIeHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAJIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATH U IMPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

e BBIIBJIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M MPOTUBOpPEUUs B (PaKTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHHUAX, IMpeanaraTb KPUTEPUM MJIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

e pa3dupath J0KA3aTEJIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN (IIPsIMbIE U OT IPOTHUBHOIO),
IPOBOJIUTH CaMOCTOSITEIbHO HECIOXKHBIE J[0KAa3aTeIbCTBA MaTEMaTHYECKUX (PaKTOB,
BBICTPAanBaTh apryMEHTAlUI0, NMPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BbIOMpaTh cnoco0® pemeHuss y4eOHOW 3ajnaud (CpaBHUBATb HECKOJIBKO BapHAHTOB
pelieHusi, BBIOMpaTh HanOOJIee MOAXOSMIINN C YIETOM CaMOCTOSITEIHHO BBIIEIEHHBIX
KPUTEPHUEB).

Bba3oBhle uccienoBaTelLCKUeE AeiiCTBHS .

e HCIONB30BaThb  BONPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  MO3HAHMUA,
(GbopMyIMpPOBaTh BOTPOCH, (PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MIO3UIINIO0, MHEHUE;

e TMPOBOJUTH IO CAaMOCTOATEIHHO COCTABIEHHOMY IUIAHY HECJIOXKHBIA HKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTEMAaTHYECKOTO O0OBEKTA,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOi;

e CaMOCTOSTENHHO (DOPMYITHPOBATH OOOOIIECHHS U BBIBOJIBI ITO Pe3y/IbTaTaM IMPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YJIbTATOB,
BBLIBOJIOB M 00OOIIEHN;

e TMPOTHO3UPOBATH BOZMOKHOE PA3BUTHUE MPOIECCA, a TAK)KE BBIIBUTATh MPEMTOIIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

¢ uHgopmaumei:

e  BBIBISATH HEJJOCTATOUHOCTh M M30BITOYHOCTh MH(GOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs
pelIeHus 3a1a4H;

e BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BBIOMpaTh GopMy MHpeacTaBiIeHUs MHPOPMAIMU U WILIIOCTPUPOBATH pellIaeMble 331a4u
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

e OIEHUBATh HAAEKHOCTH MH(GOPMALUU MO KPUTEPUSM, MPEAJOKEHHBIM YUYUTENIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

e BOCIPUHHUMATH U (HOPMYTUPOBATH CYXJCHUS B COOTBETCTBHU C YCIOBHSMH U IIETSIMH
oOwIeHus, SICHO, TOYHO, TPaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, AaBaTb MOSCHCHUSA MO XOAY PCHICHUA 3aJadd, KOMMCHTHUPOBATH
MOJTyYECHHBIN pe3yJIbTaT;



e B X0Ji¢ 00CYX/IEHHUS 33aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOM TeMbI, IPOOIEMBI,
pemaeMoil 3a1a4n, BbICKa3bIBaTh HJICH, HAICICHHBIC HA TTOUCK PEIICHHS, COMOCTABIST
CBOM CYXKJICHUS C CY>KJICHHUSIMU JPYTrUX YIACTHUKOB JUAIIOTA, OOHAPYKUBAThH PA3ININe U
CXOJICTBO TIO3MIMHA, B KOppeKTHOW ¢dopme (opMymupoBaTh pa3HOIJIACHS, CBOH
BO3PAXKCHUS;

e TPEICTABIATH PE3YJIbTAThl PEIICHUS 3aJla4d, SKCIIEPUMEHTA, MCCIICOBAHUs, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 33134 MPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e [OHUMATh U UCTOJIH30BATH MPEUMYIIECTBA KOMAHHOW U MHIUBUIYaTbHOU paOOTHI MPU
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

e [PUHUMATH LIEJIb COBMECTHOW AEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pacipenessaTh BUAbI paboT, JOrOBapUBAThHCS, 00CYKAATh MPOIECC M PE3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e yYacTBOBAaTh B IPYNIOBBIX Gopmax paboThl (0OCYKIeHUS, 0OMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBI U JIPYTHE), BBITIOTHATH CBOIO YaCcTh paOOThI U KOOPIAUHUPOBATH CBOM JICUCTBHUS
C IPYTMMH YICHAMHU KOMaH/Ibl, OIICHUBATh KAYE€CTBO CBOETO BKJIAJIa B OOLIUI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

e CaMOCTOSITEIbHO COCTABJIATH ILIAH, AJTOPUTM pEIIeHUs 3ahayd (WM €ro 4YacTb),
BBIOMpPATh CIOCOO pemieHuss ¢ y4€TOM UMEIOIIHUXCA PECcypcoB W COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUN C YU4ETOM
HOBOW MH(OpMaIny.

CﬂMOKOHTpOJIb, IMOLUMOHAJIBHBLIA HHTEJLJIEKT:

e BJIQJIETh CHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLecca M pe3yjbTaTa pelieHus
MaTeMaTU4YeCKOU 3a1a4u;

e TPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh P PELICHUHU 337a4d, BHOCUTh
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIBTATA IEATECIBHOCTU ITOCTABICHHOM LICIHM U YCIOBHAM,
OOBSACHATH MPUYUHBI TOCTH)KEHUS WM HEJAOCTMXKEHUS LENIH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

COJAEP)KXAHUE OBYUEHUS AJITEBPA 7 kaacc
Yucia v BLIYMCICHUA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOM (POpMBI 3amucu Ipode K Jpyrou.
[lonsTHE panMoOHaIBHOTO YKCIIA, 3aIIUCh, CPABHEHHUE, YIIOPSAA0UMBAHUE PALIUOHAIBHBIX YHCE.
Apudmernueckue IeiCTBUS C pallMOHaIbHBIMU YKciamMu. Pemenue 3a1a4u U3 peaabHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CremneHnb ¢ HaTypaJbHBIM MTOKA3aTeNIeM: ONpeelieHrne, Ipeodpa3zoBaHue BhIpaKEHHU Ha OCHOBE
ornpezeneHus, 3anuch Oonpux yucel. [IponeHTsl, 3anuch NpoLueHToB B BUAE IpoOH U JpodH B
BU/JIE MPOIIEHTOB. Tpu OCHOBHBIE 33/]a4M HA IPOLEHTHI, PELICHHUE 3a/1a4 U3 PEaIbHON MPAKTUKH.

HpI/IMeHeHI/Ie IIPHU3HAKOB JCJIMMOCTH, PA3JIOKCHUEC HA MHOXKXUTCIIN HATYPAJIIbHBIX YHUCCII.



Peannarie 3aBUCUMOCTH, B TOM YUCJIC IpsAAMas U 06paTHa;1 MMpONnoOpuUUOHAJIBHOCTH.
Anredpanyeckue BbIPaKeHUs

[lepemeHHbIe, YMCIIOBOE 3HAUECHUE BRIPAXKEHUS € IepeMeHHO. JlonmycTiuMble 3HaUeHUS
nepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXKy BEJIMUYUHAMU B BUE (POPMYJIBL.
Brruucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHHI, TOXKIECTBEHHO PaBHbIE
BBIpXXCHHUSI, IPaBUIIa IPe0OPa30BaHUS CYMM U MIPOU3BEACHUMN, IPABUIIA PACKPBITHSA CKOOOK U
MIPUBEICHUS TTOTOOHBIX CTaracMbIX.

CBolicTBa CTEIICHU C HaTypaJlbHBIM IIOKA3aTCJICM.

Opnounensl 1 MHOTOWIeHbI. CTeneHns MHOrowieHa. Clo)eHue, BhlYMTaHue, YMHOKEHUE
MHOTOUYJICHOB. POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHNSI 1 HEPABEHCTBA

YpaBHeHUEe, KOPEHb YpaBHEHUS, [IpaBUiIa IPeoOpa3oBaHUs ypaBHEHHUS, PABHOCUIBHOCTD
YpaBHEHUM.

JluneliHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTI'O YPaBHEHUS, PEILICHUE
TUHENHHBIX ypaBHeHUH. CocTaBiIeHNE YPAaBHEHHH 110 YCIOBHIO 33/1a4i. PerieHne TeKCTOBBIX
3a/1a4 C MIOMOUIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpaduk. Cuctema IByX JMHEHHBIX
yYpaBHEHMH ¢ IByMsI lTlepeMeHHbIMU. Perienne cucteM ypaBHEHHH ciocoOOOM MOJICTAHOBKHU.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKUNUHA

Koopannara Touku Ha npsimoit. YuciioBele mpoMeKyTKH. PaccTosiHre Mexly 1ByMsI TOYKaMH
KOOPJMHATHOU IIPSMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AGcnucca 1 OpJMHaTa TOUYKH Ha
KOOpAMHATHOH miockocTu. [Ipumeps! rpagukoB, 3aaHHBIX popmynaMu. UteHue rpadukoB
peanbHbIX 3aBucuMocTeil. [Tonarue ynkuun. I'pagux ¢pynkunu. ColicTBa QyHKIHIA.
Jluneiinas gynkuus, e€ rpaduk. I'padux Gynkiun y = [x|. I'padudeckoe pemenue TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUI.

COJEPKAHUE OBYYEHUS npeamera ['eomerpus 7 kiace
Havana reomerpun

HcTopust BOSHUKHOBEHUS U pa3BUTHA reoMeTpun. HadanbHble noHsATHS reoMeTpun. Touka,
npsMasi, 0Tpe3oK, Jyd. [lonstue 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEICICHUH.

B3aumnoe pacronoxxenue Touek Ha IpsMoi. Mi3amepeHne JJIMHbI 0Tpe3Ka, paCCTOSHUE MEXY
TOYKaAMH.

[Tonymnnockocts 1 yroi. Bunsl yriios. 3mepenue BenuuuH yriioB. BepTukaibHble U CMEXKHBIC
yrasl. [TapasuienbHble U NEPIEHAUKYIISIPHBIE NpsAMbIE. PaccTOsSHUE OT TOYKH 10 IPSIMOM.
buccektpuca yrna.



Jlomanas. Bunpl nomanbix. JnvrHa momanoi. MHoroyronsHuku. [lepumeTp MHOTOYTOJIbHUKA.
[ToHsiTHE O BBIMYKIJIBIX U HEBBIMYKIIBIX MHOTOYTOJIbHUKAX.

[TepBryHbIE PEICTABICHUS O paBEHCTBE QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.
IIpocreiimne nocrtpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUM.
TpeyrojibHuKH

U6l TPEYTOJBHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE, PABHOOEIPCHHBI
B e, e, e, Oe e,
paBHOCTOpOHHUE. Menana, OMCCeKTpUCa M BBICOTA TPEYTOJIbHHKA.

PaBeHCcTBO TpeyronbHUKOB. 11epBblil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYT OJIbHUKOB.
PaBHOOeApeHHBIE TPEYTOJILHUKY U UX CBOMCTBA. [Ipu3Hak paBHOOEAPEHHOTO TPEYTOJIbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHNs MEX/1y CTOPOHAMU U YIJlaMu TpeyroyibHUKa. HepaBeHCTBO TpeyroibHUKa.
HepaBeHncTBO 0 AiIMHE TOMaHOM.

Cummetrpuunbie Gurypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuH. [Ipumepsl cuMMeTpun B
OKpY’KaloIlleM MUpE.

IMapanueabHbie npsiMbie. CyMMa YIJjIOB MHOTOYTOJIbHUKA

[TapannensHOCTh NPSAMBIX, HCTOPUUYECKUE CBEACHHUS O NocTynare EBkinnaa u o poiu
Jlo6aueBCKOro B OTKPBITUU HEEBKIINI0BON reomeTpun. CBOMCTBA U MPU3HAKU MapalIeIbHBIX
npsMbix. Cymma yrioB TpeyrojibHuka. Bueninue yrisl TpeyroyipHuka. CyMma BHYTPEHHHUX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYTOJIbHUKH

[Tpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IeprneHauKysip 1 HaKIOHHAS.
CBoICTBO MeMaHbI IPSIMOYTOJIBLHOTO TPEYTOJIbHHUKA, TPOBEAEHHON K THIIOTEHY3E.
[TpstMmoyronbHBIN TPEyroJbHUK ¢ yriaoM B 30°.

Oxkpy:kHOCTH

[ToHSTHS OKPYKHOCTHU U Kpyra. DJI€MEHTbl OKPYKHOCTHU M KpyTa: LEHTp, pajinyc, AMaMeTp,
XopJa, UX CBOMCTBAa. B3anMHoe pacrnosokeHue OKpyKHOCTH U npsiMoii. KacarenpHas u cexymas
K OKpyx)HocTU. OKpYKHOCTb, BIIMcaHHas B yroi. [Ipocreiimme mocTpoeHus ¢ MOMOIIbIO
LUPKYJIS U JINHEUKU.

FeOMETpH‘leCKHe MeCTa TOYEK
ITonusTue o TCOMETPHUICCKOM MECTC TOYCK. HpI/IMepI)I r€OMECTPUYCCKUX MECT TOYCK Ha

IIJIOCKOCTH. BI/ICCCKTpI/ICa yriia u CCpCI[PIHHLIfI NEPNCHAUKYJIAP K OTPE3KY KaK TCOMCTPUUCCKHUC
MecTa Touek. OnucanHas OKPY?KHOCTH TPCYT'OJIbHHKA, eé LCHTP. Meton TCOMCTPHUICCKUX MCCT
TOYCK IPU PCIICHUU I'COMCTPHUICCKUX 3a7a4.

ITocTpoeHust ¢ MOMOIIBIO HMPKYJISI H JIMHEHKH

Ucropuueckue ceaeHuss. OO0CHOBaHMS MPOCTEUIITUX MTOCTPOCHHM, STAITbI 3a7]a4 Ha
IIOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LHUPKYJIEM U JIMHEUKON.

COJEPXAHHUE OBYYEHMS 7 KJIACC npeaMeTa BePOATHOCTDH



[IpencraBieHne TaHHBIX B BUJE TAOIUII, JHAarpaMM, rpad)uKoB. 3aoTHEHUE TaOJIHII, YTCHUE U
MOCTPOCHUE AUarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBbIX ). UTeHHE rpa)uKOB peaslbHBIX
nporeccoB. M3BieueHne nHGpOpMAIK U3 TUarpaMM U TaOJIHII, UCTIOJIb30BaHUE H
UHTEpIpETAINS JaHHBIX.

OmnucarenbHas CTATUCTUKA: CpefHee apu(MeTHUecKoe, MeIMaHa, pa3Max, HauboJplIee U
HauMEHbIlIee 3HaYEHUsI HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl cilydaliHON U3MEHUYUBOCTH.

Cry4aifHbIN SKCTIEPUMEHT (OIBIT) U cily4yaiiHoe coObITHE. BeposTHOCTh 1 yactoTta. Posb
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IIpHUpO/ie U B o01iecTBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmuHa, pedbpo. Crenens BepimnHbl. Ynucno pédep u cymmapHasi CTETICHb BEPIIIHH.
[TpencraBnenne o cesznoctu rpada. Lenu u nukiel. [Tytu B rpadax. O6xon rpada (diinepon
nyth). [Ipencrasienne o0 opueHTHpOBaHHOM Irpade. Perenue 3a1au ¢ nomouibo rpagos.

YuraTh nH(POPMAIIHIO, IPEACTABICHHYIO B TaOJIHIIAX, HA IUarpaMMax, IIPEICTABIAThH ITaHHbBIC B
BU/JIE TaOJIHII, CTPOUTH AUArpaMMBbl (CTOIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MACCUBaM
3HA4YCHUMN.

OrnuceiBaTh U UHTEPIPETHUPOBATH PEATHHBIC YUCIIOBBIC JaHHBIC, IPEACTABICHHBIC B TA0IUIAX,
Ha IUarpaMmax, rpadukax.

Hcnonb3oBaTh JJIA OITMCAHUA JAHHBIX CTATUCTHUYCCKUC XAPAKTCPUCTHKH: CPCIHEC
apHQ)MeTqucxoe, ME/HaHa, HauOOJIbIICEe M HAUMCHBIIICE 3HA4YCHUA, pasMax.

HmeTh npecTaBlieHue O CIIy4aiiHOM M3MEHYMBOCTH Ha MPUMEpax 1eH, (PU3NYECKUX BEJIUYHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTONYMBOCTH.

IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA, TEOMETPUS, BEPOATHOCTb» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHUS TNpPOrpaMMbl  ydeOHOro Kypca «Anreopa,
I'eomeTpusi, BEpOATHOCTH)» XapaKTEPU3YIOTCSL:

1) naTpuoTHYeCKO€e BOCIUTAHME:

MPOSIBIICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSAILIEMY POCCHUHCKOM MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIEHHEM K JOCTHXKECHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHHCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHKEHHUHN B IPYTUX HayKax U MPUKIAIHBIX

chepax;
2) rpaskIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3alii ero Impas,
NpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYpP TPaKJAaHCKOTO O0IIecTBa (HAarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHMEM BaKHOCTH MOPaIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy/A0BO€ BOCIMTAHHE:



YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE€ B PEIICHMM NPAKTUYECKHUX 3aJad MaTeMaTH4YECKON
HAIPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCEi
JKU3HU JJIs1 YCIIENTHON MPO(PECCHOHANBHON NEATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TPAaeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) ICTCTUICCKOEC BOCIIMTAHHUC:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaTEMATUYECKUX
00BEKTOB, 3a/1a4, PELIEHUH, pacCyKICHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHMS:

OpHeHTaHHeﬁ B JCATCIBHOCTH Ha COBPEMCHHYHKO CHUCTEMY HAYYHBIX HpC,Z[CTaBHGHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIOBCKA, IMPUPOAbBI U O6HI€CTB21, ITIOHUMAaHHUECM
MaTeMaTH4YeCKOM HAayYKH KakK C(i)epbl YeJIOBEUYECKON JACATCIIbHOCTH, 3TaIlOB eé pa3BUTUA H
SHAYUMOCTHU IJId PAa3BUTHA HUBUJIM3AlUH, OBJIAJCHHUEM SA3BIKOM MAaTCMAaTUKU U MaTeMaTH4ICCKOI
Ky.]'[LTypOﬁ KaKk CpC€ACTBOM IIO3HAHHUA MHpP4, OBJIAaJICHHCM HpOCTGﬁH.IPIMH HaBbIKaMH
HCCHGI{OB&T@HBCKOﬁ JACATCIIBHOCTH,

6) pusuueckoe BocnuTaHue, GopMUpPOBaHHE KYJIbTYPHI 3/10POBbS H YMOIHOHATIHHOTO
0J1aronosIy4us:

TFOTOBHOCTBIO MPHMEHATh MAaTEMATHUYECKHME 3HAHMS B MHTEpEcax CBOEro 30pOBbS,
BE/ICHUS 3J0POBOT0O 00pa3a >KM3HU (37]0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryispHas (u3uyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKAa pedIieKCHH,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TAKOI'0 )K€ MpaBa JIPyroro 4eiaoBeKa;

7) 3KO0JIOrH4€eCKO€e BOCIIUTAHUE:

OpHUEHTaIMel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Ui pelleHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXKarolleld Ccpenpl, TUIAHUPOBAHHS TIOCTYIKOB M OLEHKH WX BO3MOXKHBIX
HOCJEACTBUM Ui OKpY’Karolled cpesibl, 0OCO3HAaHHEM TIJI00aIbHOTO XapakKTepa 3KOJIOTHYECKHX
po0JieM U IyTel UX peleHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOI M MPHPOIHO¥ Cpebl:

TOTOBHOCTHIO K JAECWCTBUSAM B YCIOBHUAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Y€PE3 MPAKTUUCCKYIO NCATCIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y APYIrUx
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OnbITa JIPYyruX; HEOOXOJUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
(dbopmMynupoBaTh WAEU, MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHUCIE paHee
HCHU3BCCTHBIX, OCO3HABaTh )Ie(l)I/II_[I/ITBI COOCTBEHHBIX 3HAHUN U KOMHCTGHTHOCTeﬁ, IJIaHUPOBATH
CBOE pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOMINUN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIEC PEILICHHS U ACHCTBUS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBU, HOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

e BBUIBJIATh U XapaKTepU30BaTh CYILIECTBCHHbIE NPU3HAKU MATEeMaTHYECKHUX OOBEKTOB,
NOHATHH, OTHOIICHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATH OMpPECICHUS MOHATHH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(PUKALMK, OCHOBAHUS AJIs1 0000LIeHNs U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (OPMYIMPOBATH U INPEOOPA30BBIBATH CYXAEHUS: YTBEPAMUTEIbHBIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

e BBUIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpEYUs B (aKTax,
JAHHBIX, HAOJIOACHUSAX M YTBEPXKACHUAX, TNpeajaraTb KPUTEPHUH JJIsI BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

e JleNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

e pa3buparh JOKa3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUN (IPSMbIE U OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKuX (hakToB,
BBICTpAauBaTh ApryMEHTAIMI0, MPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cmoco0® pemeHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHys, BbIOMpaTh Haubosiee MOAXOAALIMM ¢ y4ETOM CaMOCTOSITEIbHO BBIJICIEHHBIX
KPUTEPUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

e HCMONB30BaTh  BOMPOCHI ~ KAaK  MCCIENIOBATENbCKUN  MHCTPYMEHT  TO3HAHHUS,
(GopMyIMPOBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OpMHUpPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MTO3HUIMI0, MHEHHE;

e TMPOBOJUTH MO CAMOCTOATEIHHO COCTABIEHHOMY IUIAHY HECJIOXKHBIA HKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMAaTHYECKOTO 00OBEKTA,
3aBUCHUMOCTEN 00BHEKTOB MEXKAY COOOi;

e CaMOCTOSTENBHO (POPMYITHPOBATH 00OOIIEHNUS U BBIBOJIBI 110 PE3yIbTaTaM IMPOBEAEHHOTO
HAOMIO/IEHUs, WCCIIEIOBaHMS, OIICHMBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YNIbTATOB,
BBIBOJIOB M 000OIIECHUI;

e TMPOTHO3UPOBATH BOZMOKHOE PA3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATh MPEIMTOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora c nundopmanueii:

e  BBIBISATH HEJOCTATOUHOCTh M M30BITOYHOCTh MH(GOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIS
pelleHus 3a1a4H;

e BBIOMpATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IpPECTABICHHUS;

e BBIOMpaTh GopMy MHpeAcTaBieHUs] UHGOPMAIMU U WILIIOCTPUPOBATh pellaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

e OILICHUBaTh HAAE&KHOCTh MH(OPMAIMM MO KPUTEPHUSM, NMPEITIOKEHHBIM YUYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe HeiiCTBHSA:



e BOCIPUHHUMATH B (HOPMYITUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSMH W IICTISIMH
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPaXKaThb CBOKO TOYKY 3PEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XO/AY PEIICHHUs 3a7add, KOMMEHTHPOBAThH
TIOJTYYCHHBINH PE3yIIbTaT;

e B Xx0Ji¢ 00CYX/IEeHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbI, IPOOIEMBI,
pemaeMoil 3a1a4n, BbICKa3bIBaTh HJICH, HAICICHHBIC HA TTOUCK PEIICHHS, COMOCTABIST
CBOM CYXKJICHUS C CYXKJICHUSIMU JIPYTrUX YIACTHUKOB JUAIIOTA, OOHAPYKUBAThH PA3ININC U
CXOJICTBO TIO3UIIMHA, B KOpPpeKTHOW ¢opme (opMyIupoBaTh pa3HOIIIACUS, CBOH
BO3PAXKCHUS;

e TPEICTABIATH PE3YJIbTAThl PEIICHUS 3aJla4d, SKCIIEPUMEHTA, MCCIICOBAHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3334 MPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e [OHUMATh M UCIOJH30BATh NMPEUMYIIECTBA KOMAHIHOW U WHIWBHYaTbHOU PaOOTHI PU
peleHHH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

e MPUHUMATH LIEJb COBMECTHOW AEATENBHOCTH, IUIAHMPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pacipeelsaTh BUAbI paboT, JOrOBapUBATHCS, 00CYKAATh MPOIECC M PE3yIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

e yYacTBOBAaTh B IPYNIOBBIX Gopmax paboThl (0OCYKIeHUS, 0OMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBI U JIPYTHE), BBITIOTHATH CBOIO YacTh pa0OThI U KOOPIAUHUPOBATH CBOM JICHCTBHUS
C IPYTMMH YICHAMHU KOMaH/Ibl, OI[CHUBATh KAYEeCTBO CBOCTO BKJIA/Ia B OOIIUI MPOIYKT 1O
KpUTEpUsM, CHOPMYIMPOBAHHBIM YIACTHHKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEIbHO COCTABJIATH IUJIaH, AJTOPUTM pelIeHUs 3a4ayd (WM €ro 4YacTh),
BBIOMpATh CIOCOO pelleHHus C Y4YETOM HMEIOHIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBATh BAapHAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJAJETh CHOCO0AMM CAMONPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3ysbTaTa peleHHs
MaTeMaTHYeCKOM 3a71auM;

e MpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELIEHUM 33Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OIEHUBATh COOTBETCTBHE pe3yJibTaTa JAEATEIbHOCTH IMOCTABIEHHOW LIEIN U YCIOBUSM,
OOBSICHATH MPUYMHBI JOCTHKEHHUS WIN HEJOCTH)KEHUS 11€IH, HAXOIUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

« INPEJIMETHBIE PE3YJIBTATBI

o K koniy oOyuenus B 7 kjacce npeamera AnreOpa oOydaromuiicss HOTyYUT
CJIEYIOIME IPEIMETHBIE PE3YIIbTATHI:

o Ymucia v BoIYHCICHUSA

o BromonusATe, coyeTtas yCTHbIE W NUCHbMEHHBIE MPHUEMBI, apu(METHUECKHUE
JEHCTBUS C pallMOHATbHBIMU YHUCIAMH.



Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3HOOOpa3HbIE
COoCOObI W TPUEMBI BBIYUCICHHUS 3HAYCHWH JPOOHBIX BBIPAXKCHUH,
coJiepKalux OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT OJHOM (HOPMBI 3aMKCU YUCE K ApYyroi (mpeoOdpa3zoBhIBaTh
JECATUYHYIO JTpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BhINONHATE TPUKUAKY M OLEHKY pE3yJibTaTa BBIYUCICHUN, OLEHKY
3HAQYEHUN YHCIIOBBIX BBIPAKCHHU. BBINOMHATH AEHUCTBHUS CO CTENEHSMH C
HATypaJIbHbIMU MMOKA3aTEISMMU.

[IpumeHAT, OpU3HAKK  JEITUMOCTH, Pa3l0KEHWE HA  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate nmpakTHUKO-OPUEHTUPOBAHHBIE 3aJ1aul, CBSA3aHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLICHTaMH,
MHTEPIPETUPOBATh PE3YJbTAThl PEHICHHUS 3aa4 C YYETOM OTrPAHUYECHUI,
CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSITh
e€ B Ipolecce OCBOCHUS Y4eOHOro MaTepuarna.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKCHHU MPU 3aJaHHBIX 3HAUYCHUSX
IIEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUsl  IE€JOTO  BBIPAXKEHWUS B MHOTOYJICH
MIPUBEJACHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT YMHOXKE€HHME OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcyliecTBIATh Pa3N0KEHUE MHOTOWIEHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHHUSI 3a CKOOKH OOIIEr0 MHOXHUTENS, TPYNIHUPOBKH CIAracMbiX,
npuMeHeHus: (OpMyJ1 COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOUYJICHOB JJIsl PEIICHUS Pa3IUYHbIX 3a/1a4
13 MAaT€MAaTUKH, CMEXKHBIX TPEIMETOB, U3 PEATHLHON MTPAKTUKHU.
Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEJSIMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate yMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHss IpaBuia
repexoja OT MCXOAHOIO YpPaBHEHMS K paBHOCWIBHOMY eMy. [IpoBepsts,
ABJISICTCS JIX YUCIIO KOPHEM YPABHEHUS.

[TpumensaTs rpaduyeckue METOAbl MPU PEIICHUH JMHEWHBIX YpaBHEHUH U
UX CUCTEM.

[TonOupaTe npuMepbl Map YKCElN, SBISIOLIUXCS PEIICHUEM JUHEHHOro
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.



CtpouTh B KOOPAWHATHON IUIOCKOCTH TpaduK JIHUHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TIOJB3YSICh TpadUKOM, TPHUBOIUTH IPUMEPHI
pEIICHNS YPaBHCHHSI.

PemaTte cuctembl NBYX JMHEHHBIX YpaBHEHUN C JIByMs NEpPEeMEHHBIMH, B
TOM 4YHuciie Tpaduuecki.

CocTaBnsaTe W pemiaTh JUHEWHOE YPAaBHCHHE WM CHCTEMY JIMHCHHBIX
yYpaBHEHUN TIO YCJIOBHIO 3aJadl, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIyYeHHBIN pe3yJibTar.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM ~ KOOpJAWHATAM, JIy49H, OTPE3KH, WHTEPBaJbl, 3aIllHUCHIBAThH
YHCIIOBBIC TPOMEXYTKH Ha aNreOpandecKoM S3bIKE.

OtmeyaTh B KOOPJMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.
OnuceiBaTh C TIOMOINIBI0 (DYHKIIMI W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMSsI, PACCTOSTHUE, IIeHa, KOJTNYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BpEMSI, 00bEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpeCTaBICHUS U aHalu3a WHOOpMaIuH,
W3BJICKATh W HMHTEPIPETHPOBATh HHGOPMANHIO W3 TPaPUKOB peaTbHBIX
IIPOILIECCOB U 3aBUCHUMOCTEM.

K konmy oOyuenus B 7 kJjacce mpeaMera I'eomerpusi oOydaronuiics
TOJIYYHT CIICAYIOIIHNE MPESIMETHBIC PE3YIbTaThI:

Pacro3naBaTh W3y4eHHBIE TEOMETpPHUYECKHE (DHUTYpBI, OMpeneisaTh UuX
B3aMMHOE  pACIOJIOKEHUE, u300pakaTh TEeOMETpUYecKue  (UTYPHI,
BBITIOJIHATh YEPTEXKU O YCIOBHIO 3a7a4ui. 3MepsaTh IMHEWHbIE U YTIIOBBIE
BEeJMYMHBL. Pemath 3amauym Ha BBIYKMCICHWE JJTMH OTPE3KOB M BEIIMYUH
yTJIOB.

Jlenath rpyOyr0 OIICHKY JIMHCHHBIX W YIJIOBBIX BEJIUYHH IPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPUPOIHBIX OO0BEKTOB. Paznmyarh paszMepsl
ATUX 0OBEKTOB TIO MOPSIIKY BEIUYUHBI.

CTpoHTh YePTESIKH K TCOMETPUICCKUM 33]1adaM.

[Tonp30oBaThCA TNpHU3HAKAMH PABCHCTBA TPEYTOJIBHHKOB, HCITOJIB30BATh
MPU3HAKKM W CBOWMCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB TPU PEUICHUU
3amad.

[TpoBOIUTHE JOTHYECKUE PACCYKICHUS C MCIIOIH30BAHUEM T€OMETPUUYECKHUX
TEOpeM.

[Tomb30BaThCs MPU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIHHHUKOB,
CBOMCTBOM MEIHMAHBI, MPOBEAEHHON K THUIMOTEHY3€ MPSIMOYTOIHHOTO
TPEYTOJIbHUKA, B PEIICHUN TEOMETPUIECKUX 3a]1ad.



Onpenensate NapaUIeNbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpazyer ¢ HMMH cekymas. OnpenensiTb NapauieIbHOCTh MPSMBIX C
ITIOMOIIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJJHOM IIPSAMOM 10 TOYEK APYTrou
MIPSIMOM.

Pemars 3aaun Ha kieT4aroil Oymare.

[TpoBOAMTH BBIYMCICHUS U HAXOAUTHh YHUCIOBbIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOTOYI'OJbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IpU
IIEPECECUCHNH  JBYX  IapajuleIbHBIX  MNpsAMBIX  cekyuied.  Pemats
IIPaKTUYECKHE 3a/1a4l HA HAXOXKIECHUE YIJIOB.

Bianerp MOHATHEM TIE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTpPUCY YyIVIa M CEpeIMHHBIA TMEpPHEHIUKYISp K OTpPe3Ky Kak
Ir€OMETPUYECKHUE MECTA TOUYEK.

DopMyJIMPOBaTh ONPEAEIICHUS OKPYKHOCTH M Kpyra, XOpIbl U JuaMeTrpa
OKPYXHOCTH, TIOJIb30BaThCS MX CBONCTBAMU. YMETh IPUMEHATH 3TH
CBOMCTBA IPY PEIICHUM 3a7a4.

BnaneTs moOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTHU, YMETh
HaxoauThb €€ 1eHTp. [lonp30Barbes hakTamMu 0 TOM, 4TO OUCCEKTPHUCHI YTIIOB
TPEYTOJIbHUKA IIEPECEKAIOTCA B OJHON TOYKE, U O TOM, YTO CEPEIMHHBIE
MEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOYKE.
Bianets moHATHEM KacaTelbHOU K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOU O
NEPHEHANKYJIIPHOCTH KacaTeJIbHOM W paauyca, IMPOBEAEHHOIO K TOYKE
KACaHMUS.

[Tosp30BaTHCA MPOCTEUIIMMH T€OMETPUYECKUMHU HEPABEHCTBAMH, TIOHUMATh
WX IPAKTHYECKUN CMBICI.

[TpoBOIUTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOSHUS C TOMOLIBIO LIUPKYJIS U
JIMHEUKHU.

K xoniy oOyuenuss B 7 kjacce nmpeaMera BepositHocTh oOydaronuiics
MOJIYYUT CIAEAYIOUIME TPEAMETHBIE PE3YIIbTATHI:

Yurarb uH(OpMaIMIO, TPEACTABICHHYI0O B TaOJMIaX, HA JuarpaMmax,
NPEACTaBIIATh JaHHbIE B BUJE TaOJUIL, CTPOUTH JUarpamMmsbl (CTOJIOUKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh M MHTEPHPETHPOBATH  pEaJbHBIE  YHUCIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb3oBaTh 151 OMUCAHUS JTAHHBIX CTATHCTHUYECKHE XapaKTEPUCTUKHU:
cpemHee apupMETHUECKOEe, MeAuaHa, HauOoJbIllee ¥ HAaWMCEHBIIEE
3HA4YECHUS, pa3Max.

HMMeTs mpencraBiaeHue O CIy4alHOM W3MEHYMBOCTHM Ha NpUMEpaxX LEH,
(Gu3nyeCcKux  BEJIIUYMH, AQHTPOIIOMETPUYECKUX  JIaHHBIX, UMETh
IIPEICTABICHUE O CTATUCTUYECKOW YCTOMYNBOCTH.



TEMATUYECKOE IINTAHUPOBAHHUE
7 KIIACC Aureopa

No HaumenoBanu | KosmmuecTBo yacoB DJIEKTPOHHbBIE
© | epa3aeyioB U (uudposbie)
n/ Bcer | KoHTpoibH IIpakTHyeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble paboThI ue padoTbl
NPOrpaMMmblI pecypcsbl
Yucna u
T — bubnunorexa LIOK
' 25 1 https://m.edsoo.ru/7f415b
PanuvonanbHnie 90
yucia -
bubnuorexa [JOK
Anre6
JTEOPATTECK 27 1 https://m.edsoo.ru/7f415b
U€ BBIPAXKEHUS 90
VDaBHEHIS 1 bubmnoreka IIOK
P 20 1 https://m.edsoo.ru/7f415b
HEPaBEHCTBA 9
Koopaunats! u bu6nuoreka [JOK
rpaduKy. 24 1 https://m.edsoo.ru/7f415b
DOyHKIKT 90
TToBTODEHME I bu6anoreka IIOK
P 6 1 https://m.edsoo.ru/7f415b
00o01mieHne 90
OBIIEE
KOJIMYECTBO
YACOB I10 102 5 0
[TPOI'PAMME
Auareopa
TEMATHYECKOE IINTAHUPOBAHUE
7 KITACC TI'eomeTpus
e HanmenoBanu | KosmuecTBo 4acoB JJIeKTPOHHbIE
" | e pa3meyioB H (uudpossbie)
n/ Bcer | KoHTpoJbH IpakTHyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble padoThI ue padoTsl
NPOrpaMMmblI pecypcsl
IIpocreiimue
TEOMETPUYECKH
e Gurypsl 1 ux bubnuorexa [IOK
CBOIICTBa. 14 https://m.edsoo.ru/7f415e
Wsmepenue 2e
TE€OMETPUYECKH
X BEJTMYUH
bu6mmoreka [IOK
TpeyrombhuK 22 . https://m.edsoo.ru/7f415e
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2e

[TapannenbHbie
— bu6mmoreka [IOK
’ 14 1 https://m.edsoo.ru/7f415e
CyMMa yTJIOB %
TPEYrojbHUKA
OKpyXHOCTb U
KDY bu6mmoreka [IOK
14 1 https://m.edsoo.ru/7f415e
['eomeTpuueck %6
He MOCTPOCHUS
[ToBTOpEHME, bubmumorexa [IOK
00001eHNe 4 1 https://m.edsoo.ru/7f415e
3HAHHUHI 2e
OBUIEE
KOJIMYECTBO
YACOBIIO 68 4 0
I[TPOI'PAMME
I'eomerpus

TEMATHUYECKOE IINTAHUPOBAHME Ilpeamera BepositHOCTB

7 KIIACC

HaunmenoBanu KouanuecTBo 4acoB

Ne
n/
n

e pa3aesioB U
TeM
MPOrpaMmbl

[IpencraBnenu
€ JaHHBIX

OnucarenpHas
CTaTUCTHUKA

Ciyyaiinas
M3MEHYNBOCTh

Baenenue B
TEOPHIO
rpa¢os
BepositHOCTh 1
JacTtoTa
CIIy4aifHOTO
COOBITUSA

O0001eHue,

Bcer

(1)

KonTpoabHbl
e padoTsbl

IIpakTHyeck
ue padoThbl

DJIEKTPOHHBIE

(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubanoreka LIOK
https://m.edsoo.ru/7f415f
dc

bubnunorexa LIOK
https://m.edsoo.ru/7f415f
dc

bubnunorexa LIOK
https://m.edsoo.ru/7f415f
dc

bubnmnorexa LIOK
https://m.edsoo.ru/7f415f
dc

bubnunoreka LIOK
https://m.edsoo.ru/7f415f
dc

bubnunoreka LIOK
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CHCTEMAaTH3allH

sl 3HAHHUI
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME

BepositHoCTh
OFBIIEE
KOJIHYECTBO

Y4COB 11O
IIPOI'PAMME

MATEMATHKA 1
KJ1ace

34

204

11
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