


Pabouas nporpamMmMa cocTaBiieHa Ha OCHOBE CJIEYIOIUX HOPMATUBHBIX JIOKYMEHTOB:

- ®enepanbHOro 3akoHa ot 29.12.2012 1. Ne273-03 «O6 obpazoBanuu B POy (¢ M3MEHEHUIMU U JOMOTHEHUSMHN ),

- @enepanbHOro rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOro olmiero oopazoBanus. Ilpuka3 MunucrepctBa oOpa3oBanus u Hayku P® ot 31 mas
2021 r. Ne 287 «O0 yTBepxkaeHun eaeparbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 0011ero oopazosanus (PI'OC O0O0)

- OcHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00IIEro 00pa30BaHKs MYHHUIMIIAIBHOIO OFO/KETHOTO 00111€00pa30BaTeIbHOTO yUpexIeHus "AeKceeBcKas
cpeanss obmieodpazoBarenbHas mkoia Nel nmenu Anexcannpsl AHapeeBHbl ManageeBoit”" AnekceeBCKOTo MyHHIMIIAIBHOTO paiioHa Pecniy6imku Tatapcran
(mpuxaz Ne 282 ot 31.08. 2022 r.);

- Yue6Horo uiana MBOY «Anekceesckast COLLL Nely» na 2022-2023 yueOHblit rox (yTBepxaeH Pemenuem negaroruueckoro coera, mporokos Ne 1 ot 31.08. 2022
r., mpuka3 Ne 282 ot 31.08.2022 r.);

- JIokanpHOTO aKkTa 00pazoBaTeabHOro yupexxaeaus «O padodeil mporpaMMe y4eOHOTO IpeaMeTa, Kypca, MOAyJish» (YTBEepKIeH Perniennem negarornaeckoro CoBera,
nporokoi Ne 1 ot 31. 08. 2022 r., mpuxkaz Ne 282 ot 31.08. 2022 r.).



IIJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA «MATEMATUKA»

JImqHOCTHBIE pe3yJIbTaThl OCBOSHMSI OCHOBHOI 00pa30BaTeIbHON IIPOTPaMMBI

3.4. Monyinb «1IKOIBHBIN yPOK»

Peanmzanyst IKONBEHBIMY ITeJaroraMy BOCIIUTATEIBHOTO MTOTEHIHANIA yPOKa MIPEATIoNaraeT cieayomniee:

® YCTaHOBJICHUE JIOBEPHUTEIIBHBIX OTHOLICHUH MEKIy YUUTEIEM H €r0 Y4eHUKAMH, CIIOCOOCTBYIONMX MO3UTUBHOMY BOCIIPUSTHIO YYaIllUMUCS TPeOOBAaHMIT M NPOCHO YUUTENs, IPUBJICUCHHUIO UX BHUMAHHA K 00CyXaaeMoit
Ha ypoke nH(GOpMaIMH, aKTUBH3AlMK X TI03HABATEILHOMN e TEIbHOCTH;

® 100yXIeHHE IIKOJHHUKOB COOMIONAaTh HAa ypOKe OOIIEHpUHATHIE HOPMBI MOBEACHHSA, NpaBHia OOLICHHS CO CTaplIUMH (YUUTENSIMH) M CBEPCTHHKAMH (IIKOJBFHUKAMM), MPUHLMIBI y4eOHON AWUCHUIUIMHBI U
CaMOOpraHu3alHy;

® [pUBJICYCHIE BHUMAHM [IKOJHHUKOB K [ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypoKax sSBJICHHI, OpraHu3amys X paboTh ¢ MOTydaeMoi Ha ypOKe COIMaIbHO 3HAYNMOI HH(pOpManeil — THUIUHPOBAaHUE ee 00CyKIICHUS,
BBICKa3bIBAHMS YIAIIMMHUCS CBOSTO MHEHUS IO €€ TTOBOJTY, BEIPAOOTKHU CBOETO K HEH OTHOIICHUS,;

® CIIONBb30BAHME BOCIHTATENBHBIX BO3MOXKHOCTEH COJEp)KaHWs Y4eOHOTro IpeaMeTa dYepe3 IEeMOHCTPAlWio AETSM HPHUMEpOB OTBETCTBEHHOTIO, T'PAXKTAHCKOTO IIOBENCHUS, IPOSBIEHHS YEITOBEKOTIOOHI W
0OpOCEepIeIHOCTH, Yepe3 MOA00p COOTBETCTBYIONINX TEKCTOB JUIS YTEHMS, 33/1a4 JUISl peIIeHHs, TPOOJIEMHBIX CHTYallui Uit 00CYKIICHUS B Ki1acce;

® [IPUMCHCHHE Ha YPOKE HHTEPAKTUBHBIX (HOPM pabOThl yHaIMXCsl: HHTCIUICKTYaIbHBIX UIP, CTUMYJIMPYIOIINX T03HABATEIbHY0 MOTHBALMIO IIIKOJBHUKOB; TUAAKTHYECKOTO TeaTpa, Iie MOJyYCHHbIC Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX; IHUCKYCCHil, KOTOPBIC NAIOT yYalllUMCS BO3MOXKHOCTb NMPHOOPECTH OMBIT BEICHHS KOHCTPYKTHUBHOI'O JMAJoOra; PYMHOBOH paboThl MM paboThl B Iapax, KOTOPBIE ydyar
IIKOJILHUKOB KOMaH/IHOH paboTe U B3aMMOJCHCTBHIO C IPYTUMH JICTHMHU;

® BKJIIOUYCHHE B YPOK MI'POBBIX HPOILEAYP, KOTOPHIE MOMOTAIOT MOAJAEPKAaTh MOTHBALMIO JCTeH K IMOJIYYCHHIO 3HAHMH, HAIAKUBAHHIO MMO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLICHHH B KJacce, IIOMOTAlOT YCTaHOBIJICHHIO
JoOposKeNnaTenbHOM aTMOC(EphI BO BpeMsl yPOKa;

® opraHm3anys IMmecTBa MOTUBHPOBAHHBIX M 3PYAUPOBAHHBIX YYAIIMXCs HAJl UX HEYCIEBAIOIIMMHU OJHOKJIACCHHKAMU, JAFOUIErO IIKOJHHUKAM COLWAJIbHO 3HAYUMBIA OIBIT COTPYAHMYECTBA W B3aUMHON IHOMOIIH;
HMHHIMUPOBAHNE U MTOJIJIEPIKKA UCCIIEIOBATEILCKO eI TeIbHOCTH IIKOJIBHUKOB B PaMKaxX pealn3alii IMH HHANBHAYaJIbHBIX U ITPYIIOBBIX HCCIEA0BATEILCKHX TPOEKTOB, YTO JAACT IIKOJIBHUKAM BO3MOXHOCTb ITPUOOPECTH
HaBBIK CAMOCTOSITEJIHOTO PEIICHHs] TEOPETHIECKOH MPOoOIeMbl, HaBBIK I'€HEPUPOBAHUS M O(GOPMIICHUSI COOCTBEHHBIX HJeH, HaBBIK YBOKHTEIHHOTO OTHOWICHHS K WY>KHM HIEsSM, oQOpMICHHBIM B paboTax APYTrux
UCCIIeJOBaTENeH, HABBIK MTyOINYHOTO BBICTYIUICHUS NIEpe]] ay IUTOpHEii, apryMEHTHPOBAHHUS U OTCTAUBAHHUS CBOCH TOUKH 3PCHUSL.

MeTanpeaMeTHbIe Pe3yIIbTaThl OCBOCHUS. OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIETr0 00pa30BaHMs JOJDKHBI OTPAKAaTh:

MeTanpeaMeTHbIe Pe3yJIbTaThl BKIIOYAIOT OCBOCHHbIEC 00YYAIOIIMMUCS MEXKITPEIMETHBIC TOHATHS M YHUBEPCAIbHbIC yueOHbIe AeiCTBUS (PEry IaTHBHEIC, TI03HABATEIIbHBIC, KOMMYHUKATHBHEIE).

MeXnpeaMeTHbIC TOHATHS

VenoBueM GopMHUPOBAHHS MEXKIPEIMETHBIX TOHITHH, HaIpUMep, TAaKMX Kak CHCTeMa, (akT, 3aKOHOMEPHOCTh, PEHOMEH, aHaIN3, CHHTE3 SBISECTCS OBJIAJCHHE O00YYAIONMMHUCS OCHOBAMH YMTATENBCKONH KOMIICTCHIUH,
MPUOOpETeHNe HaBBIKOB pabOThl ¢ MH(pOpMaNuel, ydacThe B NMPOEKTHOW NeSTeNbHOCTH. B OCHOBHOI IIKoje Ha BCeX IpeaMmerax OyleT MpoJoibkeHa paboTa mo (GOPMHUPOBAHUIO W PAa3BUTHIO OCHOB YUTATEIbCKOM
kommeTeHIH. OOyyaronyecs OBIAACIOT YTEHHEM KaK CPEACTBOM OCYILIECTBIICHHUS CBOMX JAIBHEHIIHNX IIaHOB: NMPOJODKEHUs 00pa3oBaHUs M CaMOOOpa30BaHUs, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO aKTYAJILHOTO U
MEPCIIEKTUBHOTO KPyra 4 4TeHs, B TOM YHCIIE JIOCYTOBOT0, OJTOTOBKH K TPYAOBOI M COLMAIBHOM ASSTEILHOCTH. Y BBITYCKHUKOB OyAeT copMHUpOBaHa IOTPEOHOCTh B CHCTEMAaTHIECKOM YTEHUH KaK CPEJICTBE MTO3HAHUS
Mupa 1 ce0sl B 3TOM MHpe, TapMOHN3AIMK OTHOIICHHH YelloBeKa 1 00IecTBa, CO31aHnH 00pasa «moTpedHoro Oyaymiero». [1py n3ydeHnn y4eOHbIX IPeIMETOB 00yUaroNInecs: yCOBEPIICHCTBYIOT MPHOOPETEHHbIE Ha TEPBOM
YPOBHE HaBBIKH paboThI ¢ HH(pOpManUeil U NOMOJHAT UX. OHU CMOTYT paboTaTh ¢ TEKCTaMM, IPe0OPa3OBBIBAT M MHTEPIPETHPOBATH COACPIKALIYIOCS B HUX HH(OPMALHIO, B TOM YHCIIE:

* CHCTEMaTH3HPOBaTh, CONOCTABIIATh, aHATU3UPOBATh, 00001IATh 1 HHTEPIPETHPOBATH HHPOPMALIHIO, COEPKAIILYIOCS B TOTOBBIX HHPOPMAILIMOHHBIX 00BEKTaX;

* BBIICJIATH IVIABHYIO M N30BITOYHYIO MH(OPMAIHUIO, BHIMOJIHATH CMBICIOBOE CBEPTHIBAHHE BBIJEICHHBIX (DAKTOB, MBICIEH; MPEACTABIAT, HHOOPMALIMIO B CKATOH cioBecHO# (opMme (B BHIE IUIaHA MIIM TE3MCOB) M B
HAarJIsAIHO-CUMBOJIHYECKOH Gopme (B BHIE TabIIHIL, TpadUuecKiX CXeM M JHarpaMm, KapT HOHATHI — KOHLENITyalbHBIX THAarPaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aTIOJIHATH U JIOTIONHATH TAOJMIBI, CXEMBI, AMarpaMMBbl, TEKCTbl. B Xoze u3ydeHHs1 BCeX y4YeOHBIX MPEIMETOB, 0Oydaromuecs MPUOOPETYT OMBIT MPOCKTHOH NEeSTeNbHOCTH Kak 0co0oi ¢opmbl yueOHOH paboThl,
CHOCOGCTBY}OLU,GI\/'I BOCITUTAHUIO CAMOCTOATCIIBHOCTH, HHUIIUATHBHOCTH, OTBETCTBECHHOCTH, ITOBBIIICHUIKO MOTHBAIIUN U Sq)(beKTHBHOCTH yqeGHOﬁ JACATCIBbHOCTH, B XOJ€ p€ajln3alliid UCXOJAHOT'0O 3aMbICJIa HA TPAKTHYCCKOM
YPOBHE OBJIAJICIOT YMEHHEM BBHIOMpATh aJeKBaTHBIC CTOSIICH 3a/1ade Cpe/CcTBa, MPUHUMATh PEIICHNMs, B TOM YHCJIe M B CHTYalusaX HeonpenenéHHOocTH. OHM MOJydaT BOBMOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3paboTke
HECKOJIbKUX BapHaHTOB PEIICHUH, K TOUCKY HECTAaHJAPTHBIX PEIICHUH, TOMCKY U OCYIISCTBICHUIO HanOoJee MpueMiIeMoro pemeHus. IlepedeHb KITI04eBbIX MEKIIPESIMETHBIX MOHITHI ONMPEACNAeTCs B X0/1e pa3paboTKH
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi 00pa30BaTeIbHON OpraHu3aliy B 3aBUCHMOCTH OT MaTepHalbHO-TEXHUYECKOTO0 OCHAIICHHS, KaAPOBOTO ITOTEHIINANA, HCIIONIB3yEeMbIX METO/IOB
paboThl K 0Opa30BATENBHBIX TEXHOJIOTHH.

B cooterctBrn @I'OC OOO BBIACISAIOTCS TPU IPYIIBI YHUBEPCAIBHBIX yUeOHBIX JIEHCTBUI: peryIsTHBHbIC, IO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PerymsatuBabie YY1 1. YMeHHE caMOCTOSTEILHO ONPEEIIATD el 00y4eHus, CTaBUTh 1 pOPMYJIHPOBATh HOBBIC 3a/1a4M B yueOe M MO3HABATEIbHO eI TeIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOECH MTO3HABATEIBHOMN
nesitenbHOCTH. OOyJaromuiicss CMOXKeT:

* aHAIN3UPOBATh CYLIECTBYIOLINE U IIAHUPOBATh OyAylre 00pa3oBaTesibHbIC Pe3yIbTaThI,

* UAeHTU(UIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPECIIATh [NIABHYIO TPodIeMy;

* BBIIBUI'aTh BEPCHH PEILECHUs MPOOIeMbl, HOPMYIHPOBATH TUIIOTE3bI, IPEABOCXHUIIATE KOHEUHBIH Pe3yJIbTaT;

* CTaBUTH LIEJIb JEATEIBHOCTH HAa OCHOBE OIIPEIEIeHHON POOIEMbI U CYIIECTBYIOMNX BO3MOKHOCTEH;

* (hopMyIHpoBaTh ydeOHBIE 3aJa4H KaK ATy JOCTIDKCHUS TOCTABICHHOH LS ASSTENbHOCTH,

* 000CHOBEIBATh IIEIEBBIC OPHEHTUPHI ¥ IPHOPUTETHI CCUIKAMH Ha IIEHHOCTH, YKa3bIBasi H 00OCHOBBIBAS JIOTHYECKYIO ITOCIIE0BATEIBHOCTD IIaroB.

2. YMeHne caMOCTOSITENNbHO IIAHUPOBATh ITyTH JOCTIDKEHHUS LeJiel, B TOM 4HciIe allbTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hanboree 3¢ GeKTHBHEIE CIIOCOOb! PeIIeHHsT YIeOHBIX U NT03HABaTeIbHBIX 3a1ad. O0yuarommuiics
CMOJKET:

3



* oIpeneNsATh HeoOX0JUMBbIe AeiicTBHE(sT) B COOTBETCTBHH C yIeOHOH! M IT03HABATEIILHON 3ajadell U COCTaBISTh ATOPUTM HX BBIIOJIHEHHUS;

* 000CHOBBIBAaTh U OCYIIECTBIATH BEIOOP Hamboee 3 (heKTUBHBIX CIOCOO0B pelIeHHs yueOHbBIX 1 II03HABATEIBHBIX 33/1a4;

* OIIpEAENATE/HaXOANTb, B TOM YHCIIE M3 MPEUTOKEHHBIX BapUAHTOB, YCIIOBHS JUIS BEIITOJTHEHUS yUYeOHOH M II03HABATEIFHOM 3a/1a4M;

* BBICTPaWBaTh )KU3HEHHbIE ITaHBI HA KPAaTKOCPOUHOE OyxyIee (3asBISITH IIeeBble OPUCHTHPEI, CTaBUTh aJeKBaTHBIC MM 3aJadqd W NpeajiaraTh ACHCTBHS, yKa3biBas U 000CHOBBIBAS JOTHUECKYIO ITOCIIEN0BATEIbHOCTD
1aroR);

* BBIOMPATh U3 NPEAIOKEHHBIX BADHAHTOB U CAMOCTOSTENIBHO MCKAaTh CPECTBA/PECYPCHI ISl PELICHHUS 3aJa4n/IOCTIKECHHUS LEIH;

* COCTaBJIATh IJIAH PELIEHHs MPOOIEeMBI (BBITTOIHEHHS IPOEKTa, IPOBEICHNUS HCCIIEA0BAHMNA);

* ONIPEAENATh NOTEHINAIBHBIE 3aTPYIHEHHUS [IPU PELICHUH yueOHOM 1 M03HABaTENbHOM 3a1auil U HAXOJUTh CPEICTBA ISl UX YCTPAHEHUS;

* ONUCHIBATH CBOH OIBIT, OOPMILSISL €T0 TS Iepefadn IPYTHM JTIOJSIM B BUJIC TEXHOJIOTHH PEIICHHS IPAKTHIECKHIX 33a1a4 OIpe/IeNIeHHOT0 Kiacca;

* IUTAHUPOBATH ¥ KOPPEKTUPOBATH CBOIO MHIUBUIYaIbHYI0 00pa30BaTebHYIO TPACKTOPHIO.

3.YMeHne COOTHOCUTE CBOM JIEHCTBHS C IUIAHHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOSH NEATEIBHOCTH B IPOIECCe TOCTIKEHHS Pe3yibTara, ONpeeNsiTh CIIocoObl AeHCTBHI B paMKaxX IPeIOKEHHBIX
YCIIOBHH M TpeOOBaHUH, KOPPEKTHPOBATH CBOM JEHCTBHS B COOTBETCTBHH C M3MEHSIONIEHCS cuTyanmeid. O0yJaromuiicss CMOXeT:

* ONIPEAENATH COBMECTHO C MEAroroM M CBEPCTHHKAMH KPUTEPUH IUIAaHUPYEMBIX PE3yJIbTaTOB U KPUTEPUH OLCHKH CBOEH yIeOHOMN NeATeIbHOCTH;

* CHCTEMaTH3UPOBATh (B TOM UYHCIIE BEIOMPATh MPUOPUTETHBIE) KPUTEPUH INIAHUPYEMbIX PE3yIbTAaTOB U OLIEHKH CBOEH JEATEIbHOCTH;

* 0TOMpATh MHCTPYMEHTHI NI OLEHUBAHMS CBOEH JEATETbHOCTH, OCYIIECTBIATh CAMOKOHTPOJb CBOEH IEATEILHOCTH B paMKaxX MPEIOKEHHBIX YCIOBUH U TpeOOBaHMIT;

* OLICHMBATH CBOIO JIESITEIBHOCTD, ApPTYMEHTHPYSI IPUIHHBI JOCTHKEHHS MM OTCYTCTBUSI INITAHUPYEMOTO Pe3yiIbTaTa;

* HAXOAWTb JOCTATOYHBIC CPEICTBA JUIsl BEIOIHEHNUS yYEOHBIX AEHCTBUH B U3MEHSOIIEHCS CUTYally 1/WIM IIPU OTCYTCTBUH IUIAHUPYEMOTO pe3yIIbTaTa;

* paboTas 1o CBoeMy ILIaHy, BHOCHTh KOPPEKTHBHI B TEKYLIYIO JEsATEIEHOCTh HA OCHOBE aHAIN3a H3MEHEHUH CHTYalUy AJIsl HOJTyYeHHs 3aIlJJaHNPOBAHHBIX XapaKTEPUCTHUK MIPOIYKTa/pe3ybTara;

* YCTAQHABJIUBATH CBSI3b MEXK/Ty ONYyYSHHBIMHU XapaKTEPUCTUKAMH ITPOIYKTa M XapaKTEPUCTUKAMH IIPOIIeCcca ASSITEIFHOCTH 1 10 3aBEPIICHIH AESTeILHOCTH TIpe/yiaraTh H3MEHEHHE XapaKTePUCTUK MPOIecca st IOy IeHUS
YIIy4IIEHHBIX XapaKTepPUCTUK ITPOIYKTa;

* CBEPSITh CBOU JEUCTBUSI C LIEIBIO U, IPH HEOOXOJUMOCTH, UCIIPABIIITH OIIUOKH CaMOCTOSITENBHO.

4. YMeHue OLIeHHBATh MPABWIBHOCTH BHITIOJHEHUS Y4eOHOH 3a1a4ul, COOCTBEHHBIC BOZMOKHOCTH €€ pemieHuss. OOyJYaronuiicss CMOKET:

* OIIPEAENATh KPUTEPHUH MPABHILHOCTH (KOPPEKTHOCTH) BBHITOIHEHHS y4eOHOI 3a1auy;

* aHAIU3UPOBATh M 0OOCHOBBIBATH IIPHMEHEHNE COOTBETCTBYIOIIET0 MHCTPYMEHTAPHS IS BRIOTHEHNUS y4eOHOM 3a1aum;

* cBOOO/THO MOJTb30BATHCS BEIPAOOTAHHBIMU KPUTEPHSAMH OLEHKH U CAMOOIIEHKH, HCXO/IS U3 IIEJTH U NMEIOIIUXCSI CPEJICTB, Pa3nyas pe3ysIbTaT H CIIOCOObI AeiicTBHIA;

* OLICHMBATH MTPOJYKT CBOCH AEATENFHOCTH MO 3aJaHHBIM W/MJIM CAMOCTOSITETIBHO ONPEeICHHBIM KPUTEPHUSIM B COOTBETCTBUH C LETIBIO JACSITENLHOCTH;

* 000CHOBBIBAaTh JOCTHXXMMOCTD LIEJIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

* (hUKCHUPOBATh ¥ AHAIM3UPOBATh JMHAMUKY COOCTBEHHBIX 00pa30BaTENILHBIX PE3yIbTaTOB.

S. Bnanenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOLICHKH, IPUHSATHS PELICHUI W OCYIIECTBIICHUS] OCO3HAHHOTO BEIOOpa B y4eOHOH M Mo3HaBaTenbHONW. O0y4aromMics CMOXKET:

* HAOJTIOIaTh ¥ aHATM3UPOBATH COOCTBEHHYTO yUeOHYTO ¥ MO3HABATENbHYIO JEATEIbHOCTD U AESTENFHOCTh APYTHX 00YHYarONIUXCs B TPOIECCE B3aMMOIIPOBEPKHY;

* COOTHOCHTb PeallbHbIC U IITAaHUPYEMBbIE PE3yIbTaThl HHANBUIYAIbHOH 00pa30BaTeIbHOMN NEATEIHOCTH U AENATh BHIBOJIBL,

* IPUHAMATH PEIICHNE B YIeOHOH CHTYyallny U HECTH 32 HETO OTBETCTBEHHOCTH;

* CAMOCTOSITEITFHO ONPEJIeIATh IPIIMHBI CBOETO yCIIeXa HITH HEeYCIeXa i HaXOANUTh CIIOCOOBI BEIXO/IA U3 CHTYAIMH HEYCIIEXa; * PETPOCIEKTHBHO ONPEJIeNSITh, Kakue ASHCTBHS 110 PeIIeH o yaeOHOIT 3a/1aun HiIH TapaMeTpsl
9TUX ASHCTBUI MPUBEIH K MOJTYUSHUIO HMEIOIIEToCs MPOAYKTa YueOHOil 1esTeNbHOCTH;

* IEMOHCTPHPOBATh NMPHEMbI PETYISIIUU MCHUXO(PH3UOTIOTHUSCKUX/ IMOLMOHAIBHBIX COCTOSHHMI Ul JOCTIDKeHHsS d(dekTa ycrnokoeHus (YCTpaHEHHs! SMOLHOHAIBHOW HAaNpsOKEHHOCTH), d(pdexTa BOCCTAaHOBICHUS
(ocnabnieHust MPOSIBICHUN yTOMIIEHHS), ¢ deKTa akTHBU3aLUH (TTOBBIICHNUS ICUXO()HU3HOTOTHYECKON PEaKTHBHOCTH).

[To3naBarensubie YY/ 1. YMeHue onpenensaTh NOHITH, CO3AaBaTh 0000IICHNUS, yCTAHABIMBATh QHAIOTHH, KIacCH(UIINPOBATh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHHS U KPUTEPUH Il KJIacCH(UKALIUH, YCTaHABINBATh
MIPUYUHHO-CIIEACTBEHHEIE CBS3U, CTPOHUTH JIOTUUECKOE PAcCyXICHHE, YMO3aKIIoUeHIe (MHAYKTHBHOE, IeAyKTUBHOE, IO aHAJIOTUH) U AeNaTh BEIBOABI. OO yJarOmIiCs CMOKET:

* MOAOHMPATH CJIOBA, CONOAINHEHHbIE KIIFOUSBOMY CIIOBY, ONPEIEISIONIIE €r0 IPU3HAKU U CBOUCTBA;

* BBICTPANBATh JIOTHYECKYTO [IETIOUKY, COCTOSIIIYIO M3 KIIOYEBOTO CII0BA M COTIOYNHEHHBIX €My CIIOB;

* BBIIIEIATH OO MIPU3HAK JBYX WM HECKOJIBKHUX MPEIMETOB WX SIBICHHH M OOBSICHATH X CXOJICTBO;

* 00BbEANHATH MPEAMETHI U SIBICHUS B TPYIIIBI [0 ONpeIeTIeHHBIM PU3HAKaM, CPAaBHUBATH, KIACCUPUIMPOBATH U 00001aTh GaKThI U SBICHNS;

* BBIICJISATh SIBIICHHE U3 OOIIET0 psifia IPYTHX SBICHU;

* OIIpEACTIATH 06CT051TCHBCTBa, KOTOpPBIE IPEANIECTBOBAIM BOSHUKHOBEHUIO CBA3U MEXAY ABJICHUSAMHU, U3 OTUX O6CTOﬂTeHbCTB BBIACIIATH ONIPCACIIAIOIIUEC, CHOCO6HI)I€ OBITh HpI/I‘lI/IHOﬁ JaHHOI'O SABJICHUS, BBIABJIATD IPUYHUHBI
M CJIICACTBUS SBJICHMIA;

* CTPOUTH pacCyXIeHHe OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJIICHUH K 0OIINM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCyXIeHHEe Ha OCHOBE CPAaBHEHHUS NIPEAMETOB U SBJICHUH, BBLIEISS IPU STOM OOIIHE ITPU3HAKY;

* U3J1araTh MOJIY4YEeHHYI0 HH(POPMALHUIO, HHTEPIPETHPYS €€ B KOHTEKCTe PeIIacMoi 3a1auu;

* CaMOCTOSITENIFHO YKa3bIBaTh Ha HH(POPMALHUIO, Hy>KAAIONIYIOCS B IPOBEPKE, IpeuIaraTh U IPUMEHSITH CII0c00 MPOBEPKU JOCTOBEPHOCTH HH(OpMaLUH;

* BepOanu30BaTh SMOIMOHAILHOE BII€YATIEHHE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;
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* OOBSICHATD SIBJICHHMS, IPOIIECCHI, CBSI3U ¥ OTHOILIECHHS, BBISIBIISIEMBIC B XOJI€ II03HABATEILHON M HCCIIEI0BATENHCKON eI TEIbHOCTH (IIPHBOUTE OOBSCHEHHE C I3MEHEHHEM (hOPMBI IPEICTAaBICHUS; OO BSICHATE, ETAIU3UPYS
i 060011ast; 00BSICHATH € 3aJJaHHOH TOUKH 3pEHUA);

* BBIABJIATH M HAa3bIBAaTh IIPUYUHEI COOBITHS, SIBJICHHUS, B TOM 4YHCIIE BOZMOXKHBIE /HanOoJiee BEPOSTHBIC IIPHINHE], BO3MOJKHEIE TIOCTIEACTBHS 33JaHHOM MPUYUHBI, CAMOCTOSTEIHHO OCYIIECTBIISIS IPHIHHHO-CIIEICTBEHHBII
aHanms;

* JeJIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHHs, HOATBEP)KAATh BBIBOJ COOCTBEHHOH apryMEHTallHeH HIN CaMOCTOSATEbHO MOTyYCHHBIMH JaHHBIMHU.

2. YMeHue co3/1aBaTh, IPUMEHATh U IIPe0OPa30BbIBATh 3HAKM M CUMBOJIBI, MOJICIIM M CXEMBI JUIS PEIICHHs YUeOHbIX U O3HABATENbHBIX 3a4a4. OOy4aroluics CMOXKeET:

* 0003HaYaTh CUMBOJIOM M 3HAKOM IIPEAMET W/WUIH SBICHHE;

* OIIPEENATE JIOTHYECKHE CBA3U MEX/Y NPEIMETaMH W/ SBICHUSAMH, 0003HAYaTh JaHHBIC JIOTMYECKHUE CBSA3H C IIOMOIIBIO 3HAKOB B CXEME;

* co37aBaTh aOCTPAKTHBIN MM peanbHbIH 00pa3 mpexMeTa /N SBICHHS;

* CTPOUTH MOJIETIb/CXEMY Ha OCHOBE YCJIOBHH 3a/1adll M/HIJIN CIIOCO0a ee perIeH s ;

* co3aaBaTh BepOabHbIC, BENECTBEHHEIE 1 HH(OPMAIMOHHbEIE MOJIEIH C BBIICICHHEM CYIIECTBEHHBIX XapaKTePHCTHK O0BEKTa IS ONPEAENICHUS CIIoco0a peIIeHNs 3a/1a9l B COOTBETCTBHUHM C CHTYallueH;

* IpeoOpa3oBEIBATH MOJEINH C IIEJIBIO BEIIBJICHNS OOIIMX 3aKOHOB, OIPEIEIIOMNX JaHHYIO IPEAMETHYIO 001acTh;

* IEPEBOIUTH CIOXKHYIO 110 COCTaBy (MHOTOACIIEKTHYIO) HH(pOpMAIHUIO 13 rpadMuecKoro Wi (OPMaTU30BAHHOTO (CHMBOJIBHOTO) MIPEACTaBICHHUS B TEKCTOBOE, M HA00OPOT;

* CTPOUTB CXEMY, AITOPUTM JCHCTBHUS, UCIIPABIATH WM BOCCTAaHABIMBATH HEU3BECTHBIH paHee alrOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUs 00 00BEeKTe, K KOTOPOMY HPHMEHSETCS allrOPUTM;

* CTPOHUTB JIOKa3aTeNbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTHBHOT'O;

* QaHAJTM3UPOBATH/peICKCUPOBATH ONBIT PAa3padOTKH M pean3anny yueOHOTO MPOEKTa, HCCICAOBAHUS (TEOPETUIECKOTO, SMIIMPUIECKOTO) HAa OCHOBE NPEATI0KEHHON MPOOIEMHON CUTYaluH, TOCTABICHHON LENN W/WITH
3aaHHBIX KPUTEPHEB OLICHKHU MTPOIYKTa/pe3yIbTaTa.

3. CmeicnoBoe yteHHe. OOYJarOIHCs CMOXKET:

* HAXOAUTh B TEKCTe TpeOyemyro HH(YOPMAIHIO (B COOTBETCTBHH C LIENISIMU CBOEH JeATEIBHOCTH);

* OPHEHTUPOBATHCS B COJIEPIKAHUY TEKCTA, IOHUMATh IIEITOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

* YCTAQHABIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHIH, SIBICHUM, IPOIIECCOB,;

* PE3IOMHUPOBATH TJIABHYIO HJICI0 TEKCTA,;

* Ipe0OPa30BBIBATE TEKCT, IIEPEBOISH €r0 B APYTYIO0 MOJAITBHOCTD, HHTEPIIPETHPOBATh TEKCT (XyT0KECTBEHHBIM M HEXYI0KECTBEHHBII — YueOHbIN, HaydHO-TOMYSIPHBINA, HHPOPMAMOHHEIH, TekeT non-fiction);

* KPUTHUYECKH OLIEHUBATH CoJiepikaHue U HOpMy TeKCTa.

4. ®opMHUPOBAHHE U PA3BUTHE YKOJIOTHUECKOTO MBIIUICHHUS, YMECHHE MPUMEHSATD €ro B [I03HABATEIbHOH, KOMMYHHKATHBHOMN, COLMAIBHON MPaKTHKE U podeccHoHaIbHOH oprueHTanuu. OGyYaroHics CMOXeT:

* OIIPEAENATH CBOE OTHOIICHUE K TPUPOIHOI cpene;

* aHAIN3UPOBATH BIMSIHHE KOJOTNYECKUX (haKTOPOB Ha CPely OOUTAHHS )KUBBIX OPraHU3MOB;

* IPOBOJIUTH MIPUYNHHBII U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTHYECKHUX CHTYAIHi;

* IPOTHO3UPOBATh N3MEHEHUsI CUTYAIlMU IPU CMEHe AeCTBHs OHOTO (hakTopa Ha AeicTBHE Ipyroro Gpakropa;

* PacIPOCTPAHATH SKOJOTHYECKUE 3HAHUS M Y4aCTBOBATh B IIPAKTHYECKHUX JIENax MO 3allUTe OKPYIKAIOLIeil Cpebl;

* BBIp@XKaTh CBOE OTHOLICHUE K MPUPO/IC Yepe3 PUCYHKH, COUMHEHHSI, MOJICIIH, IPOEKTHBIE PabOTHI.

5. Pa3BuTHE MOTHBALIMK K OBJIAJICHHIO KyJIbTYPOH aKTHBHOTO HCIOJIb30BAHMUS CIIOBapeil M APYyrUX MOUCKOBBIX cucteM. OOyUalolHics CMOKET:

* OIpEENATE HeOOXOMMBIC KITIOUEBBIC TOMCKOBBIE CIIOBA U 3aIIPOCH;

* OCYyULICCTBJIATH B3aHMOﬂCﬁCTBMe C DJICKTPOHHBIMU ITOUCKOBBIMU CUCTEMAMHU, CJIOBApPsAIMHU, © (bOle/IpOBaTb MHO>XECTBEHHYIO BbI60pKy N3 IMMOMCKOBBIX HCTOYHHUKOB IJIsA OG’])GKTI/IBHfSaLLI/II/I PE3YyJIbTATOB IIOUCKA; * COOTHOCUTH
HOJTyYeHHbIE Pe3yJIbTaThI IOUCKA CO CBOCH AESTENbHOCTBIO.

KommynukatusHele YV ]|

1. YMeHue oprann3oBbIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JICATEIBHOCTD C YUUTENIEM U CBEPCTHUKAaMHM; paboTaTh MHAMBUIYAIBHO U B IPYIIIe: HAXOAUTh 00Iee PellieHHe U pa3peniath KOH(OINKTHI HA OCHOBE
COTJIACOBAHUS MO3UIIMI 1 yUeTa HHTEpecoB; (POPMYIHPOBATh, apTYMEHTHPOBATH U OTCTaNBATh CBOe MHEHHE. OOYJalOIIHICS CMOXKET:

* OIIPEENIATH BO3MOXHBIE POJIH B COBMECTHOM JIEATENBHOCTH;

* Urpath OIPeEICHHYIO POJIb B COBMECTHOM JEATEIBHOCTH;

* IPUHUMATh TTO3UIMI0 COOECeTHUKA, MOHUMAsI O3HILUIO PYTOro, Pa3inyaTrh B €ro peYr: MHEHUE (TOUKY 3pEHHs), JOKa3aTelIbCTBO (apryMeHTHI), (haKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

* ONpeaAcIATL CBOU )leﬁCTBl/lﬂ 151 Jlel\/'ICTBI/Iﬂ nmapTHEpa, KOTOPBIC CIIOCOOCTBOBAIN HJIU NpEnATCTBOBAIN l'lpO)lyKTPIBHOP’I KOMMYHUKaIUH,

* CTPOUTH NO3UTHUBHBIC OTHOLICHHUS B ITPOLIECCE y‘leGHOﬁ 1 MT03HABATEJILHOM JACATCIIBHOCTH,

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PSHUSI, B JUCKYCCHH YMETh BBIIBUIaTh KOHTPAPTyMEHTHI, epedpa3supoBaTh CBOIO MBICIH (BJIaJCHHE MEXaHH3MOM SKBHBAICHTHBIX 3aMeH);

* KPUTUYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS 1 KOPPEKTHPOBATD €r0;

* IIpeuIaraTh aJbTePHATHBHOE PEIIeHNE B KOH(QINKTHON CHTyaluH;

* BBIIIEIATH OOIILYIO TOUKY 3PCHUS B IUCKYCCHH;

* IOTOBapUBAThCS O TPABIJIAX U BOIPOCAX AJISL OOCYKICHUS B COOTBETCTBHY C ITOCTABICHHON IIepe IpyIIIo 3anayeii;

* OPraHU30BBIBATh Y4eOHOE B3aNMOJICHCTBUE B IpyIIe (ONPEAeNITh O0IHe LeIH, pacIpeelsITh PO, JOTOBAPUBATHCS JIPYT C IPYTOM U T. II.);

* YCTPaHATh B paMKax JIMAJIora pa3pbIBbl B KOMMYHHUKAIMH, 00YCIIOBICHHbIC HETOHUMaHNEM/HETIPUATHEM CO CTOPOHBI coOeceIHNKa 3a1a4u, ()OPMbI HIIM COZICPIKAHUS JUAJIOTa.
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2. YMeHHe 0CO3HaHHO HCHONIB30BaTh PEUEBBIC CPECTBA B COOTBETCTBHU C 3aJa4eli KOMMYHHKAIIUH JUIS BEIPQKEHHS CBOMX TyBCTB, MBICIIEH M HOTpeOHOCTEH ISt INTAaHUPOBAHUS M PETYIISIIIUY CBOEH IS TEIIbHOCTH; BIaZieHHe
YCTHOI1 1 MUCEMEHHOM Pedblo, MOHOJIOTMYECKOH KOHTEKCTHOH pedpto. O0yJaromuiicss CMOXKeT:

* OIIpEAeNATH 33/1ady KOMMYHHUKAIlUH 1 B COOTBETCTBHY C HEH OTOMpATh peueBEIe CPEACTBA;

* 0TOMpATH ¥ UCIIOIB30BATh PEUEBHIE CPECTBA B IPOIECCe KOMMYHHUKAINHN C APYTUMH JIFOIBMH (IHAJIOT B I1ape, B MaJIOH IPyMIIe U T. 1.);

* IPEICTABIATH B YCTHON MM NHCbMEHHOM (hopMe pa3BEepHYTHIN IIaH COOCTBEHHOM AEATENBHOCTH;

* coOMI0aTh HOPMBI ITyONUYHOI pedn, peraTaMeHT B MOHOJIOTE U JUCKYCCUH B COOTBETCTBHU C KOMMYHHKAaTHBHOI 3aiaueii;

* BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYKICHHE) U 3alpalliBaTh MHEHUE TAPTHEPA B paMKax JHaora;

* IPUHUMATh PEIICHUE B XOJIe AUAJIOTa U COTTIACOBBIBATh €I0 C COOECEAHIKOM;

* CO371aBaTh MMCbMEHHBIE «KIIMIINPOBAHHBIC» W OPUTHHAIBHEBIE TEKCTHI C HCIIOJIb30BaHUEM HEOOXOANMBIX PEUEBBIX CPEJICTB;

* NCTIOJIb30BATh BepOaNbHBIE CPECTBA (CPEACTBA JIOTHIECKOH CBSI3H) VIS BEIIETICHHS CMBICIIOBBIX OJIOKOB CBOETO BEICTYIUICHHS;

* NCTIOJIb30BATh HEBEpOATbHBIE CPE/ICTBA MIIM HAIIAHBIE MaTepHAIIbl, II0rOTOBIEHHBIC/0TOOpAaHHBIE 1T0]] PYKOBOJICTBOM YUHTEIIS;

* JIeaTh OLEHOYHBIN BEIBOJI O JOCTHDKEHUH 1€ KOMMYHHUKAIMH HEOCPEICTBEHHO ITOCIIE 3aBEPIICHNsT KOMMYHHKATHBHOTO KOHTaKTa H 000CHOBBIBATH €T0.

3. ®opmMupoBaHKE U Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HCIIOJIF30BaHUS HH()OPMALMOHHO-KOMMYHUKAMOHHBIX TexHonorui (manee — UKT). OOyuatomuiics cMOXeT:

* [[eJICHANPABJICHHO MCKAaTh U HCIOIb30BaTh HH()OPMAIIMOHHbIE PECYPChI, HEOOXOAUMBIE JUISl peIIeHHs YIeOHBIX U MPAKTHIECKUX 3aad ¢ nmomoinsio cpeacts UKT;

* BEIOMPATh, CTPOUTH M UCIIOIB30BaTh aJIEKBATHYIO HH)OPMAIIMOHHYIO MOAEIb IS TIepeladll CBOMX MBICIICH CPECTBAMH €CTECTBEHHBIX M ()OPMAIIBHBIX SI3BIKOB B COOTBETCTBHH C yCIOBUSIMH KOMMYHHUKAIIHH;

* BBIIEIATh HH()OPMAIIMOHHBINA aCHEKT 3aJadH, OIePUPOBATh JAaHHBIMHM, HCTIOIb30BAaTh MOJETb PEIICHHS 3a/1a4H;

* HCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH (BKIIFOYasl BEIOOP aIeKBaTHBIX 3a/ladye HHCTPYMEHTAIBHBIX IIPOrPaMMHO-AINIapaTHEIX CPEICTB M CEPBHUCOB) IS PEIIeHNsT HH(POPMALMOHHBIX ¥ KOMMYHHKAIIHOHHBIX Y4eOHBIX
3a/1a4, B TOM YHCIIC: BBIYMCIICHHE, HAIIMCAHNE MIMCEM, COYMHEHNUH, NOKIIa0B, pe)epaToB, CO3JaHNE IPE3CHTALMH U Ap.;

* UCIIOJIb30BaTh NH(OPMAIHIO C YIETOM ITHUECKUX M IIPABOBBIX HOPM;

* co31aBaTh HH(OPMAMOHHEIE PECYPCHl Pa3HOTO THUIIA, JUIS Pa3HBIX ayAUTOPHH, COOI0NaTh HHYOPMAIIMOHHYIO THTHEHY U IIPaBHiIa HHPOPMAHOHHON 0€301acHOCTH.



OBIIIAS XAPAKTEPUCTUKA YUEBHOI'O [IPEAMETA «MATEMATUKA»

Pabouast mporpamma 1o MaTeMaTtHke Juist o0ydaromuxcst 5—9 kimaccoB pa3paboTaHa Ha ocHOBe DeepatbHOT0 Tocy IapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO 00IIeTo 00pa30BaHMs ¢ YIETOM M COBPEMEHHBIX
MHPOBBIX TpeOOBaHHMH, MPEABIBIIEMBIX K MaTeMaTHIECKOMY OOpa30BaHMIO, M TPaJUIUH POCCHHCKOrO 00pa3oBaHMs, KOTOPhIE 0OECIICUNBAIOT OBJIAJICHUE KIFOYEBEIMU KOMIIETCHIIMSIMH, COCTABISIOINMH OCHOBY IS
HENPEepbIBHOTO 00pa30BaHUs U CAMOPA3BHUTHS, & TAK)KE LIEIOCTHOCTD OOLIEKYJIBTYPHOT'0, INYHOCTHOTO U IO3HABATEILHOTO PAa3BUTHS 00y4daromuxcs. B paboyeii nmporpamMmMe yuTeHbI HIeH U NOJI0KEHUs KOHLIETIMY pa3BUTHS
MaTeMaTH4deckoro odpasosanus B Poccuiickoit denepanun. B smoxy muppoBoii TpaHchopmanuu Bcex cpep 4eToBEUeCKON NEesTeIbHOCTH HEBO3MOXKHO CTaTh OOPa30BAHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOi
MAaTeMaTHYeCKOH MOATOTOBKH. YK€ B IIKOJIC MAaTEMaTHKa CIIYXKUT ONOPHBIM MPEIMETOM Ul U3YUCHHs CMEKHBIX JUCLHUIUIMH, a MOCIE IIKOJbI PEaIbHONH HEOOXOIMMOCTBIO CTAHOBUTCS HENPEPHIBHOE 00pa30BaHHeE, YTO
TpeOyeT MOJHOLEHHON 0a30BO 00111c00pa30BaTeNbHOI MOATOTOBKY, B TOM YHCJIE U MAaTEMAaTHYECKOH. DTO 00YCIOBICHO TEM, YTO B HAIIM JHU PACTET YUCIO MPOQeccHii, CBI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM
MaTeMaTHKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00JIacTsX, U Jake B TyMaHNTapHBIX cdepax. Takum 0Opa3zom, KpyT MIKOIEHUKOB, U KOTOPBIX MaTeMaTHKa MOXKET CTAaTh 3HAYUMBIM

IIPEIMETOM, PACIIHPSETCS.

[IpakTryeckast MOJIE3HOCTh MaTEMAaTHKN OOYCIIOBIEHA TeM, 4TO e MPEeIMETOM SBILIIOTCS (yHIaMEHTAJIbHBIE CTPYKTYPHI HAIIEro MHpa: IPOCTPAHCTBEHHBIE (POPMBI M KOIMYECTBEHHBIE OTHOIICHHS OT MPOCTEHINNX,
YCBaMBaeMbIX B HEIOCPEACTBEHHOM ONBITE, J0 JAOCTAaTOYHO CIIOXKHBIX, HEOOXOJUMBIX JUISl Pa3BUTHSl HAyYHBIX M NPHUKIAJHBIX Haei. be3 KOHKpeTHBIX MaTeMaTHYeCKHX 3HAHMI 3aTPYyAHEHO IIOHMMAaHHE MPHUHIIUIIOB
YCTpOICTBAa M HCIIOJNB30BAHMUS COBPEMEHHON TEXHMKH, BOCIPHATHE M HHTEPIpETalls Pa3HOOOpPa3HOM COLMAbHOM, YKOHOMHYECKOW, MOIUTHYEeCKOH nHbopMaimu, ManodhQeKTuBHA MOBCEAHEBHAS NPAKTHYCCKAs
JeATENbHOCTh. KaXkJ0My 4eJIOBeKy B CBOCH KMU3HU MPUXOIUTCS BBHIIOJIHATH PACUYETHl M COCTABILATH AITOPUTMBI, HAXOAUTh U MPUMEHATH (OPMYJIbI, BIAACTh MPAKTHYECKUMH NMPUEMAMH TCOMETPUUECKUX U3MEPEHHI U
MOCTPOCHUH, YUTATh MH(YOPMALIHIO, IPEICTABICHHYIO B BU/IE TN, AUArPaMM H IPa(UKOB, )KUTh B yCIOBHAX HEONPEACIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHIL.

OIHOBPEMEHHO C paciiupeHneM chep NPUMEHEHHSI MATeMaTHKU B COBPEMEHHOM 00IIecTBe BCE Ooiee BXKHBIM CTAHOBHUTCS MATEMaTHYECKUI CTHIIb MBILIICHUS, TIPOSBIISIOIINNCS B ONPE/ICAEHHBIX YMCTBCHHBIX HABBIKAX.
B nporecce n3yueHus: MaTeMaTHKH B apceHal IPHEMOB M METOJIOB MBIIIICHHS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKINS U ASAyKIHs, 0000IIeHNe N KOHKPE TH3aLlHs, aHAJI3 U CHHTE3, KJIaCCU(UKAIHS 1
cucTeMaru3anus, adbcrparupoBaHue M aHainorus. OOBEKTH MaTeMaTHYECKHX YMO3aKJIIOYCHWH, IpaBUiia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHHM3M JIOTHYECKHX ITOCTPOCHHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
(dopMyIHpoBaTh, 000CHOBBIBATh M JIOKA3BIBATh CY)KJCHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Bemymias posk NPUHAUISKUT MaTeMaTHKEe W B ()OPMHUPOBAHHU AITOPUTMHYECKON KOMIOHEHTH! MBIIIICHHS 1
BOCIMTaHUM YMEHHMII JIeHiCTBOBATh IO 33aJaHHBIM al'OPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE W KOHCTPYHMPOBAaTh HOBEIE. B mpomecce penieHus 3agad — OCHOBOH y4eOHOH AEATENFHOCTH Ha YpPOKaX MaTEMaTHKH —
Pa3BUBAIOTCS TAKKE TBOPUYECKAS M IPUKIIAIHAS CTOPOHBI MBILITICHHUSL.

OOyueHHe MaTeMaTHKe 1aéT BO3MOYKHOCTh Pa3BUBATh Y 00yYAIOIINXCs TOYHYIO, PAllMOHAIBHYIO M MH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOoJee MOAXO/ISIINE S3bIKOBBIC, CHMBOJIIMYECKUE, Ipad)IeCKue CpeIcTBa
JUISL BBIPQXKEHHUS CY)KACHUH M HATJISTHOTO MX MPE/ICTABICHUS.

Heo6X01MMBIM KOMITIOHEHTOM 0011eil KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00Iee 3HAKOMCTBO C METO/IaMH O3HAHUS ACHCTBUTEILHOCTH, MPE/ICTABICHUE O TIPEAMETE U METOIaX MaTEeMATHKH, UX OTIHYUH OT
METOJIOB JIPYTHX €CTECTBEHHBIX M T'YMaHHTapHBIX HAyK, 00 0COOCHHOCTSAX MPUMEHEHHs MaTeMaTHKH JUIS PeLICHNs Hay4HbIX M MPUKIAIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTHueckoe 00pa3oBaHHEe BHOCHT CBOW BKJIAJ B
(dopmupoBaHue 00IICH KyJIbTYypPhI YETOBEKA.

V3y4yenne MaTeMaTHKHI TaKKe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHHIO YeJI0BEeKa, TOHMMAHHUIO KPACOThI M M3SIIECTBA MATEMAaTHIECKUX PACCYKICHHUH, BOCIIPHATHIO FEOMETPHIECKHX (OPM, YCBOCHHUIO UJIEH CUMMETPHH.

LEJIM 1 OCOBEHHOCTU U3YYEHNWS YUEBHOI'O ITPEJIMETA

«MATEMATHKAY. 5-9 KIIACCbI

[IproputeTHBIME HETSIMH O0OYYEHUSI MaTeMaTHKe B 5—9 Kitaccax sBISIFOTCS:

— (opMHUpOBaHUE ILEHTPAIBHBIX MaTEMaTHYECKHX IMOHSATHI (YMCIIO, BENMYMHA, TeOMeTpHuecKkas (Hrypa, MepeMeHHas, BEepOsTHOCTh, (DYHKIHs), 00ECHeYMBAIOIIMX IPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTHIeCKOro 00pa3oBaHus 00yYaIONINXCS;

— MoJIBe/ICHHE 00YYAIONIMXCS Ha JJOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MaTEMATHUKH U OKPYKAIOIIETO MUPa, TOHIMaHHE MaTEMAaTHKH KaK YacTH OOIIEi KyJIbTypHI UeIOBEYECTBA;

— Pa3BUTHE UHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00y4aronIuxcsl, HO3HABATEIbHON aKTUBHOCTH, HCCIICOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS, HHTepeca K U3y4EeHUIO MaTEeMaTUKH;

— (hopmupoBaHre (HYHKIMOHATFHONH MaTeMaTH4ecKOW IpaMOTHOCTH: YMEHHS PacIO3HABATh MPOSIBICHUS MATEMAaTHYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEaNbHBIX KH3HEHHBIX CHUTYAlHUsSX H IPH
W3yYEHHH JPYTHX Y4eOHBIX TPEMETOB, POSIBICHUS 3aBUCHMOCTEH 1 3aKOHOMEPHOCTEH, (POPMYITHPOBATh MX Ha SI3bIKE MATEMATHKH U CO37IaBaTh MATEMAaTHIECKHIE MOJICINH, TIPUMEHSITh OCBOSHHBII MAaTEMaTHIECKHUIT armapaT
JUTSL PELICHUSI TPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OLICHUBATH MTOIYYCHHBIC PE3YIIbTATHI.

OCHOBHbIE JIMHUH COZICPXKaHUs Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucna u BeIYHCICHHY, «Anredpay («Asredpanueckue BHIPKECHH», « YpaBHEHHS U HepaBeHCTBay), «DyHkuumy», «I'eomerpus» («['eomerpuueckue
Gurypsl u X cBoHCTBa», «/3MepeHHe reOMeTpUIECKHX BEIMUUHY), « BepOsSTHOCTh U cTaTUCTHKay. J[aH Hble TMHUN Pa3BUBAIOTCS MapalIeNbHO, KaX/as B COOTBETCTBHU C COOCTBEHHOI! JIOTMKOM, OJTHAKO HE HE3aBUCHMO
O/lHa OT JPYroif, a B TECHOM KOHTaKTe M B3auMmopeicTBuu. Kpome 3TOro, umx oObeAMHSET JIOTMYECKas COCTABIAIOIIAS, TPAAUIMOHHO MPHUCYIash MaTeMaTUKE M IPOHU3BIBAIOIIAS BCE MAaTeMaTHYeCKHe KypChl U
coaepxarenbhble uHnd. ChopmynupoBanHoe B DeaepalbHOM rOCYAapCTBEHHOM 00pa3oBaTelbHOM CTAaHIapTe OCHOBHOrO 00IIero o0Opa3oBaHusi TpeOOBaHHE «yMETh ONEPUPOBAThH MOHITUSIMU: OIPE/IeNICHHEe, aKkCHoMa,
TeopeMa, JI0Ka3aTelIbCTBO; YMEHHE PACIO3HABATH UCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUS, MPUBOJIUTH NMPUMEPHI H KOHTPIPHMEPHI, CTPOUThH BBHICKA3bIBAHHS W OTPHUIAHUS BBICKA3bIBAHUID» OTHOCHTCS KO BCEM KypcaMm, a
(hopMHpOBaHKE JIOTHIECKIX YMEHHU PACIIPEICISIETCS IT0 BCEM T'0/IaM 00YYEHHsI Ha yPOBHE OCHOBHOTO 00111eT0 00pa3oBanusi. Conepikanre 00pa3oBaHus, COOTBETCTBYIOIIEE IPEIMETHBIM Pe3yiibTaTaM 0cBoeHUs [IprumMepHoii
paboueil IporpaMMEI, paclpenenéHHbBIM 110 TolaM 00ydIeHH s, CTPYKTypPHPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IPUHIMITHAIEHBIM BOIIPOCaM 00ydYaromrecs: 0OpamaIich HEOJHOKPAaTHO, YTOOBI OBJIA/ICHUE
MaTEeMaTHIECKHMMH TOHATHAMH M HaBBIKAMH OCYIIECTBILUIOCH ITOCIIE0BATEIFHO U MOCTYNATEIBHO, ¢ COOIOICHUEM HMPHUHIHIIA IIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIIOYAJIHCh B OOILIYI0 CHCTEMY MaTEeMaTH4ECKHX
MpeCTaBIeHUI 00yJaloIuXCcsl, pacupsist U yriayOusis e€, o6pasys MpovyHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O ITPEJIMETA «MATEMATUKA» B YUYEBHOM ITJIAHE

B cooterctBum ¢ denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOT'O 00IIEro 00pa3oBaHMs MaTeMaTHKa SBISIETCS 00s3aTeNIbHBIM IIPEIMETOM Ha JJAaHHOM ypoBHE oOpa3zoBanus. B 5—9 kmaccax
y4ueOHbIH mpeamer «MareMaTnka» TPaJUIIOHHO U3YJaeTcsl B paMKax CIeIYIOINX YIeOHBIX KypcoB: B 5—6 kimaccax — Kypca «Matemarukay», B 7—9 kiaccax — KypcoB «Anredpay» (BKIIOYast SJIEMEHTHI CTAaTUCTUKH 1
Teopuu BepositTHocTel) U «['eomerpns». Hacrosmelt mporpaMMoii BBOJUTCSI CAMOCTOSITEIIBHEIN yaeOHBIH Kypc «BeposSTHOCTD U CTaTHCTHKAY.

Hacrosieii mporpamMMoii pelycMaTpuBaeTCs BbIICICHHE B Y4eOHOM ITaHe Ha H3yueHHe MaTeMaTHKU B 5—6 kiaccax 5 yueOHBIX 4acoB B HEJEIIO B TeUSHHE KaXIO0To rojia o0ydeHus, B 7—9 kiaccax 6 y4eOHBIX 4acoB B
HEJIeJII0 B TeUeHHe KaKI0ro roja ooy4ueHus, Bcero 952 yueOHbIX yaca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJIMETA «MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

OcBoenne yueOHOTO npeamera «MaTeMaTikay JOJDKHO 00eCIIeunBaTh JOCTIKEHIE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMsI CIIEAYIOMINX TMIHOCTHBIX, METAlIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3YJIbTATHI

JImqHOCTHBIE pe3ysIbTaThl OCBOGHHMS IIPOTrPaMMBI y4eOHOTo IpenMera «MareMaTrnka» XapaKTepH3yIOTCs:

[TaTproTHyeckoe BOCIIUTAHUE:

MIPOSIBIIEHHEM HHTepeca K MPOIUIOMY M HACTOAIMIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHWEM K JOCTIKEHUSIM POCCHHCKHX MAaTEMaTHKOB M POCCHUIICKONH MaTeMaTHYECKON IIKOJBI, K MCIOIB30BAHUIO ITUX
JIOCTIKEHUH B IPYyTUX HAayKaX W MPUKIAAHBIX cdepax.

I'paxxgaHcKoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHNUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEH IpakJIaHUHA M PEATH3allH €ro MPaB, MPEeJCTaBICHHEM O MaTeMaTHIECKUX OCHOBAaX (hyHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, IPOLEAYp IPaXJaHCKOTO 00IIecTBa
(BBIOOPBI, OTMPOCHI ¥ TIp.); TOTOBHOCTBIO K 0OCYXKJICHHUIO THYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM IPHMEHEHHEM JOCTHKEHHI HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIBbHO-ITHYECKHX IPHUHIUIIOB B JESITEIBHOCTH
Y4EHOTO.

Tpynosoe BocniuTanue:

YCTAQHOBKOHM Ha aKTHUBHOE y4yacTHE B PEIICHWH INPAaKTHYECKHX 3a/7ad MaTeMaTHYeCKOl HalpaBiIeHHOCTH, OCO3HAHHWEM BA)KHOCTH MaTeMaTHYeCKOro oOpa3oBaHWS Ha NPOTSDKCHUHM BCEH JKM3HHM JUIS yCHEIHON
npodeccHoHanbHON AESTENPHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM M NOCTPOSHHEM HWHAWBHAYATbHON TPAGKTOPHU OOpa30BAHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX MHTEPECOB H
00IIeCTBEHHBIX TOTPEOHOCTEH.

DCTeTHYeCKOe BOCIHUTAHUE:

CIOCOOHOCTBIO K IMOIIHOHATFHOMY M 3CTETHIECKOMY BOCIPHSTHIO MAaTEMAaTHIECKUX 0OBEKTOB, 3a/1a4, PEIICHNH, pacCyKACHHH; YMEHHIO BHAECTh MATEMAaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAayYHOT'O MO3HAHUS:

OpHEHTAlMel B JIEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX HPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHTHs YEIOBEKAa, MPUPOJIBI W OOIIeCTBA, MOHMMAaHUEM MaTeMaTHYeCKOW HayKH Kak cdepsl
YeJIOBEUECKON JIeSITeIbHOCTH, 3TAOB €€ Pa3BUTUS U 3HAYMMOCTH U1l Pa3BUTHUS IUBUIM3ALIUK; OBJIAICHUEM S3bIKOM MaTeMaTUKU U MaTEMaTHUECKOM KyJIbTYpOil Kak cpeICTBOM IIO3HAHUS MUPA; OBJIaJCHUEM IPOCTEHIINMU
HaBBIKaMU HCCIIEI0BATEILCKOMN e TEIbHOCTH.

®dusnueckoe BOCTIUTAHHE, (POPMUPOBAHNE KyIBTYPHI 3I0POBBS M SMOIMOHAIEHOTO OJIar OOy IHs:

TOTOBHOCTBIO TPHMEHSTH MaTeMaTHYECKHE 3HAHWUS B MHTEPECax CBOETO 3IO0POBBS, BEJACHHS 370POBOTO 00pa3a >KHU3HM (370pOBOE MHUTAHME, COATAHCHPOBAHHBIA PEXHUM 3aHATHH M OTHABIXA, PETyIApHAs (U3HIecKas
aKTHBHOCTH); C(HOPMHPOBAHHOCTHIO HABBIKA pehaekcHH, MPU3HAHIEM CBOETO TpaBa Ha OIIHOKY M TAaKOTO K€ MpaBa APyroro 4eloBeKa.

DKOJIOrN4ecKOe BOCTIUTAHHE!

opneHTauHer}i Ha NPUMEHCHHUE MATEMATUYCCKUX 3HAHWH JJIA pe€UICHUA 3a1a4 B 06J'IaCTI/I COXpPaHHOCTHU oxpynca}omef/i Cpebl, TNIAaHUPOBAHUS ITOCTYINIKOB U OLICHKHA UX BO3MOXKHBIX HOCHCﬂCTBHﬁ JUI oxpyma}omef/i CpEabI;
0CO3HaHMEM TJI00aTbHOTO XapaKkTepa IKOJIOTHIECKHUX MPOOIIeM U MyTel UX peleHus.

JInaHOCTHBIE pe3yNbTaThl, 00ECIEUNBAIOIINE AT TALUIO 00YYAIONIEr0Cs K 3MEHSIOMIUMCS YCIOBHSIM COLMAIBHOM U TPUPOIHON CPEbL:

T'OTOBHOCTBHIO K jlef/’lCTBl/IﬂM B yCJIOBUAX HeOHpe}leJ’léHHOCTI/I, TMOBBIIIEHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH 4epes3 NPaKTUICCKYIO ACATEIILHOCTD, B TOM YHCJIC YMEHUE YUUTHCA Y IPYyTrux moaeﬁ, npn06peTaTb B COBMECTHOM
JACATCIIbHOCTU HOBBIC 3HAHWs, HABbIKU N KOMIICTEHIIMU U3 OIIbITA APYTUX;

HE0OXOIMMOCTBIO B (HOPMUPOBAHNH HOBBLIX 3HAHHH, B TOM 4HCIIe (JOPMyIIPOBATh M, TIOHATHS, TUITOTE3B! 00 00BEKTaxX M SIBICHHSAX, B TOM UHCIIE PaHee He W3BECTHBIX, OCO3HABATH JE(PUIMTH COOCTBEHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, IITaHUPOBATH CBOE PA3BUTHE,

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIINIO, BOCIPHHUMATH CTPECCOBYIO CHTYAIIHIO KaK BEI30B, TPEOYIOMINI KOHTPMEp, KOPPEKTHPOBAThH IPUHUMAEMbIE PEIICHNUS U AeHCTBHS, (GOPMYyIHPOBAThH U OIEHHBATH PUCKH
1 TIOCIIE/ICTBUS, ()OPMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3VJIBTATBI

MeranpeaMeTHbIE pPe3yIbTaThl OCBOSHUS IPOTrPaMMBbl y4eOHOTo mpeameTa «MaTemMaTHkay XapaKTepu3yloTCs OBIAACHUEM VHUBEPCAbHLIMU HO3HAGAMENbHLIMU OCUCMBUAMY, YHUBEPCANbHLIMU KOMMYHUKAMUGHLIMU
OeticmeusAMU U YHUBEPCATbHLIMU PeZYIAMUBHBIMU 0eliCTNEUAMU.

1) Vuusepcanvuvie noznasamensnvie deticmausi obecneuusaiom Gopmuposanue DA308bIX KOCHUMUBHBIX NPOYECco8 00y1alowuxcs (0ceoeHue Menmooos NO3HAHUSL OKPYIICAIOWe20 MUpa, NpumMeHeHue 102U4eckux,
UCCne008amenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

basoBble Joruyeckue 1eicTBus:



— BBISIBIIAITH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTeMaTHYECKHX OOBEKTOB, MOHITHH, OTHOIIEHUH MEXY MOHATUSIMU; GOPMYIHPOBATH ONPEAEIEHNUS TOHATHI; yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK
Ki1acCH(UKAIMK, OCHOBAHMS U1t 0000IICHHS U CPABHEHUS, KPUTEPHHU [IPOBOANMOTO aHAIIHN3A;

— BOCHPHHUMATb, (OPMYJIPOBATE M IIPEOOPA30OBBIBATE CYXKICHNUS: yTBEPANTEIbHBIC I OTPUIATEIbHBIC, CAMHIYHbIE, YACTHBIC U O0IINE; YCIOBHBIC,

— BBIIBIISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUHs B (DaKTaX, JAHHBIX, HAOMIOJCHUSIX U YTBEPKICHUSX; NIPpearaTb KpUTEPUH A7 BBISIBICHUS 3aKOHOMEPHOCTEH 1 MPOTHBOPEUNii;

— JIeTIaTh BEIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX ¥ HHAYKTHBHBIX YMO3aKIIOUSHHUH, YMO3aKIIOUSHUH 110 aHAIOTHH;

— pa3buparh IOKa3aTeNbCTBA MATEMAaTHYECKUX YTBEPKICHHH (IIPAMbIC M OT NMPOTHBHOTO), MPOBOAUTH CAMOCTOSTENBHO HECIOXKHBIC JOKA3aTelIbCTBA MAaTEMAaTHYECKUX (DAKTOB, BBICTPAMBATh apryMEHTALHIO,
MIPUBOAUTD MIPUMEPHI U KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMPATH CIIOCO0 perIeHus yaeOHOil 3a1auu (CpaBHIBATh HECKOJIBEKO BApHAHTOB PEIICHNS, BRIONPATh Hanbosee MOAXOASIINI C y4ETOM CaMOCTOSITEEHO BBIIEICHHBIX KPHTEPHEB).

bazoBble nccaenoBarenbckue eHCTBYS:

— HCIIOJIb30BATh BOIIPOCHI KAK UCCIIEJOBATEIBCKUI HHCTPYMEHT O3HAHHS; (JOPMYIMPOBATH BOIPOCHI, (PUKCUPYIONIHE IPOTUBOPE YHE, IPOOIEMY, CAMOCTOSITENIBHO YCTAaHABINBATH HCKOMOE U IaHHOE, ()OPMUPOBATH
TUIOTE3Y, apTyMEHTHPOBAThH CBOIO TO3HIUIO, MHEHHE;

— IIPOBOJIUTH 10 CAMOCTOSITENIFHO COCTABICHHOMY IUIAHY HECIJIO)KHBIH SKCIIEPUMEHT, HEOOIIBIIIOE HCCIIeIOBAHNE IT0 YCTAaHOBIICHHIO 0COOCHHOCTEH MaTeMaTHYECKOr0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEX Ty cO00ii;
— CaMOCTOSITENBHO (hOpMyITHPOBaTH 0OOOMIEHNS U BBIBOBI IO PE3YIbTaTaM MPOBEAEHHOTO HAOIIOICHNS, HCCIE0BAHNUS, OIIEHIBATh JOCTOBEPHOCTh MOTYUEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000 IICHHI;

— IIPOTHO3MPOBATH BO3MOYKHOE PA3BHUTHE IPOIIECCa, a TAKKE BBIIBUTATH NPEIITOJIOKEHHS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pab6oTa ¢ unpopmarmeii:

— BBIBIIAITH HEJOCTATOYHOCTh U H30BITOYHOCTh HH()OPMAIINH, JaHHBIX, HEOOXOANMBIX IS PEIICHHUS 3a0a4H;

— BBIOHMPATh, AaHAITM3UPOBATH, CHCTEMAaTH3UPOBATh M MHTEPIPETHPOBATh HHPOPMALMIO PA3INIHBIX BUAOB U (POPM IpECTaBICHHUS;

— BBIOMpPATH (POpPMy IpecTaBICHHs HHGOPMALUH U WILTIOCTPUPOBATH PEIIAeMBbIC 331a4l CXEMaMH, AnarpaMMaMH, HHOH rpauKkoi 1 MX KOMOMHALUSMHY;

— OLICHNBATh HA/I&KHOCTh HH(POPMAIMH 110 KPUTEPHSIM, TIPEUIOKEHHBIM yUUTENIeM HIH ChOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuusepcanvuvie KommyHukamugnsie oelicmsus obecneuusarom cghopmupo8aHHOCHb COYUANbHBIX HABLIKOG 00)YUAIOUJUXCSL.

Oo6mienue:

— BOCHPHHUMATH U (POPMYJIMPOBATE CY)KACHHS B COOTBETCTBHH C YCIOBHSAMHU U IEISIMH OOIICHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M MHCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS 110
XOJIy PeIIeHUs 33/1a4i, KOMMEHTHPOBATh OIyYSHHbIN pe3yIIbTaT;

— B X07e 00CYXKIEHHs 3a7aBaTh BOIPOCHI 1I0 CYIIECTBY 0OCYKIaeMOH TEMbI, MPOOIeMBI, perraeMoi 3a1a4n, BBICKAa3bIBaTh W/CH, HAIleJICHHbIE HA MONCK PEIIeHHS; COMOCTABIATh CBOH CYXKACHHUS C CYXKICHUAMHI
JIPYTHX yJaCTHUKOB JHajora, OOHapyKMBAaTh Pa3iIMINe U CXOACTBO MO3UINIA; B KOPPEKTHOH opMe HOpMyInpoBaTh Pa3HOTIIACHS, CBOM BO3PaXKCHUS;

— MIPE/ICTABIISITh PE3YJIbTAaThl PELICHHs 3a/1aul, SKCIIEPUMEHTa, HCCIIEI0BaHMs, TPOCKTA; CAMOCTOSITENILHO BEIOUPATh ()OpMAT BBICTYIUICHUS C YUETOM 3a/]1a4 NPE3eHTALMN 1 OCOOCHHOCTEH ay TUTOPHH.
CoTpyIHUYECTBO:

— MIOHMMATh ¥ MCHONB30BaTh MPENMYIeCTBa KOMaHIHON ¥ MHANBHYalIbHON pabOTHI PU pelIeHnN yueOHbIX MaTeMAaTHIECKIX 3a/ad;

— NIPUHAMATH 1IeJTb COBMECTHOM JIeITeNIbHOCTH, IUIAHUPOBATh OPraHHM3aIMI0 COBMECTHOW paboThl, paclpenessTh BUIbI paboT, JOroBapuBaThcs, 0OCYXKAATh MPOIECC U pe3ysbTaT paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOJCH;

— y4acTBOBaTh B IPYHIIOBBIX (opmax padoTsl (00CyskaeHnsI, 0OMEH MHEHHSIMH, MO3TOBbIC IITYPMbI U JIp.); BBIIOJHATH CBOIO YacTh pabOThI U KOOPJMHHPOBATH CBOM JCHCTBHS C APYTMMH YICHAMH KOMaH/IbI,
OLIEHMBATh KAaYeCTBO CBOETO BKJIaJIa B OOLIMIT IPOIYKT M0 KPUTEPHUSIM, CHOPMYIIUPOBAHHBIM YUYaCTHHKAMHU B3aUMOJICHCTBHSL.

3) Vhusepcanvhvie pecynsamugnule oeticmeusn 0becneuusaom Gopmuposanie CMbICI06bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.

CamoopraHu3anus:

— CaMOCTOSTENFHO COCTABIISITh [UIAH, AITOPHTM PELeHHs 3a1a41 (MM €ro YacTh), BHIOUPATh CII0Cc00 PEIIeHUs C yIETOM HMEIOIIUX Cs PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATD
BapHaHThI PELICHUH C y4ETOM HOBOW MH(OpPMAILIIH.

CaMOKOHTPOJIb:

— BJIAJIETH CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS POIIEcCca M Pe3ysIbTaTa PEelIeHHs] MaTeMaTHIeCKON 3aJauH;

- NpEeABUACTD TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUN 3a/1a4U, BHOCUTb KOPPEKTUBLI B ICATCIILHOCTL Ha OCHOBE HOBBIX OGCTOﬂTeJ’IbCTB, HaﬁﬂeHHbIX OIJ_II/IGOK, BBIABJICHHBIX pr)lHOCTeﬁ;

— OIICHNBATh COOTBETCTBHE PE3yJIbTaTa eI TEILHOCTH IIOCTaBICHHOM e U YCIOBUSIM, OOBSACHSTH IPUYUHBI JOCTIKEHHS WM HETOCTIDKEHHS 1IN, HaXOAUTh OMHNOKY, 1aBaTh OLEHKY NIPHOOPETEHHOMY OIIBITY.

MPEAMETHBIE PE3YJIbTATBI

[Mpenmernsie pe3ynbTaThl ocBoeHUs [IprMepHOi paGotdeii mporpaMMbl 0 MaTeMaTHKE MPEICTaBICHBI 10 ToJaM 00yYeHHs B CIEAYIONIMX pa3jesax MporpaMMBbl B paMKax OTAENBHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Maremarukay, B 7—9 Kiaccax — KypcoB

«Anrebpay, «['eometpus», «BeposTHOCTb U CTATHCTHKAY.

Pa3ButHe nOrMYecKUX MPEACTaBICHUI U HABBIKOB JJOTMUECKOTO MBIIUIEHHUS OCYLIECTBIAETCS Ha MPOTSHKEHUH BCEX JIeT 00y4yeHHs B OCHOBHOM IIIKOJIE B paMKax BCeX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4To BBITYCKHUK
OCHOBHO IITKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS M OTPUIAHUS BHICKA3bIBAHUI, PACIIO3HABATh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, TPUBOANUTH IPUMEPHI U KOHTPIIPUMEPBDI, OBJIAJICET NOHIATUSIMU: ONpeJIeTIeHIe, aKkCHoMa,
TeopeMa, JI0Ka3aTeIbCTBO — M HAYYHUTCSI MCIIOIB30BaTh UX IIPU BHIOJIHEHUH yUEOHBIX U BHEYUCOHBIX 3a/1ad.



PABOYAS NIPOIT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKAY». 5-6 KJIACCBI

HEJIN U3YUEHUS YYEBHOI'O KYPCA

[IpuopUTETHBIMY LIETSIMU 00YUEHHsI MaTeMaThKe B 5—6 Kiaccax sIBISIFOTCS:

— poJoIDKeHHEe (POPMHUPOBAHUSI OCHOBHBIX MAaTeMaTHYECKHUX MOHATHH (YMCIIO, BEIMYMHA, TeOMeTpruueckas (urypa), 00ecrednBaoIMX MPEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOr0 00pa30BaHUs
0o0yyarommxcs;

— pa3BUTHE HHTEIUICKTYATBHBIX U TBOPYCCKUX CIIOCOOHOCTEH 00YYarOINXCsl, TIO3HABATEILHON aKTHBHOCTH, HCCIICIOBATELCKUX YMCHHMN, HHTEpPECa K H3YUCHUIO MATEMATHKH;

— MoJiBeIcHHe 00yYaoUXCsl Ha JOCTYITHOM JUTsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H MaTEeMAaTHKH U OKPYIKAIOIETr0 MUPA;

— (dopmupoBanre QYHKIIMOHATFHONH MaTEMAaTHYECKOM TPAMOTHOCTH: YMEHHS Paclio3HABATh MATEMATHUCCKIE OOBEKTHI B PCATbHBIX JKU3HCHHBIX CHTYAIHSIX, IPUMCHSATH OCBOCHHBIC YMEHHS JUTS PEIICHHS PAKTUKO-
OpPUCHTUPOBAHHBIX 337124, HHTEPIIPETHPOBATH MMOIYUCHHBIC PE3YJIbTAThI U OICHUBATh UX Ha COOTBETCTBUE MPAKTUUCCKON CUTYAIIHH.

OCHOBHBIE JINHHY COZEPIKAHMS Kypca MaTeMaTHKU B 5—6 Kkiraccax — apupMeTHiecKkas ¥ FeOMeTpruIeckas, KOTOpbIe pa3BUBAIOTCS MapalIeIbHO, KaXK1asi B COOTBETCTBUY C COOCTBEHHOH JIOTHKOM, O/THAKO, HE HE3aBHCHMO
OJIHA OT JPYTOM, a B TECHOM KOHTAKTe ¥ B3aNMOJCHCTBUH. Tarke B Kypce MIPOUCXOIHUT 3HAKOMCTBO € 3JIEMEHTaMH aJIreOphl ¥ ONMUCATEIbHON CTaTHCTHKY.

H3yudeHue apudMeTHYeCKOro MaTepraia HaUHHACTCS CO CHCTEMATH3AlUK M Pa3BUTHUs 3HAHWH O HATYPANbHBIX YHCIIAX, MOJYyYCHHBIX B HAYAJIBHOH IIKOsE. IIpH 5TOM COBEpIICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH H
(opMHpOBaHHE HOBBIX TEOPETUYECKHX 3HAHUH COYETACTCS C PasBUTHEM BBIYMCIUTEIBHOH KyJBTYPBI, B YaCTHOCTH ¢ OOYYCHHEM MpocTeimnM NpuéMaM NPUKUIKH M OLEHKH Pe3yJIbTaTOB BBIYHCICHUH. M3yueHue
HATypaJbHBIX YHUCEJI MPOJIOJDKACTCS B 6 Kacce 3HAKOMCTBOM C HAaYaJIbHBIMH TOHATUSMHI TEOPUH JICTMMOCTH.

Jpyroii KpynHBIi OJIOK B cofep kaHUU apu(METHIECKONW JTMHUN — 5TO ApoOu. Hadamo m3ydeHust OOBIKHOBEHHBIX M IECITUYHBIX ApoOeii OTHECEHO K 5 Kiaccy. DTO MEPBBIi 3Tal B OCBOSHUU Apo0eii, KOTAa MPOUCXOIUT
3HAKOMCTBO C OCHOBHBIMH HIESIMH, MOHATHAMH TeMbI. IIpr 3TOM paccMOTpeHHe OOBIKHOBEHHBIX Ipo0el B IOJIHOM 00BEME MpeIIIecTBYeT H3yUSHUIO ACSITUYHBIX Ipo0eii, UTo 1e1ecoo0pa3Ho ¢ TOUKH 3pEHHs JIOTUKH
W3JI0KEHUSI YHCIIOBOH JIMHHUM, KOTAA MpaBmiIa ACHCTBHI C IECATHIHBIMH JPOOSIMH MOKHO OO0OCHOBAThH YK€ U3BECTHBIMH JITOPUTMaMH BBITOJHEHHS AEHCTBHUI C OOBIKHOBEHHBIMH IPOOSMU. 3HAKOMCTBO C JI€CATHIHBIMH
JIpOOSIMU PacIIUPUT BO3MOXKHOCTH ISl TIOHMMaHUS 00YJaIOIMMUCS IPUKIIaIHOTO IIPUMEHEHHUS] HOBOH 3aITHCH IIPU M3YyYESHUH JPYTHX IIPEJMETOB M IPH MPAKTHIECKOM Hcnonb3oBannu. K 6 kiaccy oTHec&H BTOpOH sTar B
N3y4YeHHH IpoOeH, Te MPOHCXOJUT COBEPIICHCTBOBAHHE HABBHIKOB CPAaBHEHHMs M IPeoOpa3oBaHus APoOei, 0CBOGHHE HOBBIX BBIUMCIMTEIBHBIX aITOPUTMOB, OTTAYMBAHNE TEXHUKH BBHIUMCICHHUH, B TOM YHCIIE 3HAYCHUH
BBIP2KEHHH, COAEPKAINX M OOBIKHOBEHHBIE, U JIECATHYHBIC POOH, YCTAaHOBICHHUE CBS3€H MEXTy HHMH, PACCMOTPEHHE NPUEMOB pelIeHus 3aj1ad Ha aApoOu. B Hauane 6 kiacca MpOMCXOIUT 3HAKOMCTBO C ITOHSATHEM
MPOLICHTA.

OCcOOEHHOCTBIO U3YUCHHS TIOJIOKUTEIBHBIX M OTPULATEIBHBIX YHUCEI SBISCTCS TO, YTO OHHM TAK)XKE MOTYT PaCCMaTPHBAThCs B HECKOJIBKO ATanoB. B 6 kiiacce B Hauase u3yueHHs: TeMbl «I10JI0KUTENbHBIC U OTPULIATEIbHBIC
4uciIay BblAeNseTcs noaTemMa «llesple dncnay, B paMKax KOTOPOH 3HAKOMCTBO C OTPHIATENBHBIMU YUCIAMH U JACHCTBUAMH C MOJIOKUTEIBHBIMH M OTPULIATEIIBHBIMU YUCIIAMU TIPOMCXOAUT Ha OCHOBE COZEPIKATEIbHOTO
0/1X0/1a. DTO MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMHUTH YYAIMXCsI TPAKTHYECKH CO BCEMH OCHOBHBIMH MOHSTHSMHU TEMBbI, B TOM YHCJIC ¥ ¢ IPABUJIAMH 3HAKOB IIPH BHITIOJIHEHUH apU()METHIECKUX AeicTBHIA. 3ydeHne
palMOHANBHBIX YHCET Ha 3TOM He 3aKOHYHUTCS, a OyJeT MPOJODKEHO B Kypce auredphl 7 Kiacca, YTO CTAHeT CJIeIYIOIIUM TPOXO0J0M BCEX MPHHIMIHMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPyIHOCTeH obieryaer
BOCHPHSTHE MaTepHala, a paclpeeeHne BO BpEMEHH CII0COOCTBYET NPOYHOCTH MPHOOPETAEMBIX HaBBIKOB.

[Tpu 0OyueHNH perIeHnIo TEKCTOBBIX 3a/1ad B 5—6 Kitaccax UCHob3yI0TCs apudMeTnaeckne NpuéMsl perreHns. TeKCToOBbIe 3a/1aul, pelaeMble MpU 0TPabOTKe BEIYMCIUTEILHBIX HABBIKOB B 5—6 Ki1accax, paccMaTpuBaloTCs
3a7a4u CIEYIONIMX BHJOB: 3a/[a4l Ha JIBIDKEHHUE, Ha YacTH, Ha MOKYIIKH, Ha pabOTy U MPOM3BOIUTENILHOCTD, Ha MIPOLIEHTHI, HA OTHOIIEHUs U mpornopuun. Kpome Toro, oOy4arommuecs: 3HAKOMSTCS ¢ IPHEMAaMU PEeLICHHS
3a7a4 mepedopoM BO3MOKHBIX BAPHAHTOB, ydaTcs paboTaTh ¢ MH(popManueid, mpeIcTaBIeHHON B popMe TabIHIl HITH JHarpamMM.

B IIpumepHoii paboyeii mporpamMme npeaycMOTpeHo GOpMUPOBAHKE MPOIEACBTHYCCKHUX alreOpandecKuX MpeACTaBIeH . BykBa Kak CHMBOJI HEKOTOPOT'O YHCNIA B 3aBUCHMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOUTCS
nocTereHHo. byKBeHHast CUMBOJIMKA IIMPOKO HUCIOIB3YETCs IPEXK/IE BCETO ISl 3aIMCH OOLIMX yTBEPIKICHHI U MPEUTOKEHNH, (HOPMYJI, B YaCTHOCTH JUIsl BBIYUCIICHUSI TECOMETPUYECKUX BEJINYHH, B KAYECTBE «3aMECTHTEIIS
qHucia.

B kypce «Matemarikm» 5—6 KIaccoB MpeACTaBiIeHa HArsiiHAas FEOMETPHsl, HAlpaBJeHHas Ha pa3BUTHE OOPA3HOTO MBIIUICHHUS, TPOCTPAHCTBEHHOIO BOOOPaXKEHHs, N300pa3nUTEIbHBIX YMEHUA. DTO BaXKHBII dTam B
U3y4YC€HUU I'€OMETPHUH, KOTOpri’I OCYIICCTBJIACTCSA Ha HAIIAAHO-IIPAKTUYECKOM YPOBHE, OIUPACTCA Ha HaFﬂﬂ}lHO-OGpaSHOC MBIIJICHUEC 06yqa}0umxcsl. Bonbias POJIb OTBOAUTCA HpaKTI/IquKOﬁ JACATCIIbHOCTH, OIIBITY,
IKCIIEPUMEHTY, MOIeNupoBanuio. O0yyarolyecs 3HaAKOMSITCSI C TEOMETPHISCKUMH (PUTypaMH Ha IMIIOCKOCTH U B ITPOCTPAHCTBE, C UX MPOCTEHIIUMHU KOH(PHUTYPALMIMH, YIaTCsl H300pakaTh UX Ha HEJMHOBAHHOI U KJIETYATOH
6yMare, paccMaTpuBarOT UX HpOCTeﬁL[IPIe cBoiicTBa. B Iponecce N3yueHus HaFﬂﬂ}lHOi’I reéoMEeTpuH 3HaHUs, IMOJTYUCHHBIC OGy‘[aJOLLIl/IMI/ICf[ B HayaJIbHOM HIKOJIE, CUCTEMATU3UPYIOTCA U PACHIUPSAIOTCS.

MECTO YYEBHOI'O KYPCA B VUEBHOM IIJIAHE

CornacHo y4eOHOMYy IIaHy B 5—6 Kilaccax M3y4yaeTcst MHTErpHPOBaHHBIA npeaMer «MaTeMaTuKay, KOTOPBIH BKIouaeT apudMeTHIeckuii Matepuall U HarIsaHyl0 TeOMETPHIO, a TAKXKe IPOIIeIeBTHYECKUE CBECHUS U3
anreOpsbl, SIIEMEHTHI JJOTHKH M Hadalla OIlM CaTeIbHON CTATHCTHKU.

VueOHblii 1aH Ha H3y4eHNne MaTeMaTHKH B 5—6 Kiaccax OTBOIUT He MeHee 5 y4eOHbIX 4acoB B HEEIIO B TEUEHNE KaX/JI0ro roja o0yuenus, cero He MeHee 340 yueOHBIX 4acoB.

COEPXXAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

5 kmacc

Hamypanvhoie uucna u Hyasp

Harypansnoe uucino. Psx Hatypanbabix uncen. Yucno 0. M300pakeHne HATypalbHBIX YHCENl TOYKAMHU Ha KOOPAWHATHOU (YMCIOBOW) MPSIMOA.
[o3unmoHHas cuctemMa CUUCIICHUs. PUMcKast Hymepausi Kak IpuMep HEMO3UIIMOHHON CUCTEMBI CYUCIICHHS. J{eCITHYHAS CHCTEMa CYHUCIICHHS.
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CpaBHEHHE HAaTypaJIbHBIX YHCEN, CPABHEHUE HATYPAIBHEIX Yncel ¢ HylaéM. CriocoOs! cpaBHeHUs. OKpyTiIeHHe HAaTypalbHBIX YHCEL.

Cro’keHne HaTypaIbHBIX YHCEN; CBOHCTBO HyJIS IIPH CJIOXKEHHUH. Berauranue kak geiicTBre, 00paTHOE CIOKEHHIO. Y MHOXKEHHE HATYPAIBHBIX YHCEI; CBOWCTBA HYJIS M €AMHHUIIBI IIPU YMHOXKCHHUH. J{enenue kak aeicTaue,
oOpaTHOE YMHOKeHHIO. KOMIOHEHTHI aeicTBHH, CBs3b Mexay HUMH. [IpoBepka pesynbrata apudMerHdeckoro aeicrus. [lepemecTHTenbHOE M codyeTaTebHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS W yMHOXKCHUS,
pacnpeeTuTeIbHOe CBOUCTBO (3aKOH) YMHOKEHHSI.

Hcnonp3zoBanue OyKB 1711 0003HAYCHNS HEU3BECTHOTO KOMIIOHEHTA M 3aIIUCH CBOMCTB apU(METHUCCKHUX ICHCTBHUIMA.

Jlenuteny v KpaTHbIC YHCIIA, PA3JIOKEHUE Ha MHOKHUTENH. [IpocThle u coctaBHble uncna. [IpusHaku aemumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHb ¢ HaTypalbHBIM TTOKa3aTeIeM. 3alKCh YHUCIIA B BUJIE CyMMBI Pa3psAHBIX CIaraeMbIX.

UYucnoBoe BeIpakeHHE. BbruncieHne 3HaYeHUH YHCIOBBIX BBIPAKEHUI; MOPSIOK BBINOIHEHUS AeHcTBHU. Mcnonp3oBaHne MpH BBIYUCICHHAX MEPEMECTUTENIBHOTO M COUETATENbHOTO CBOWCTB (3aKOHOB) CIOXKEHUS U
YMHOXEHHS, paclpeIeIUTeILHOTO CBOHCTBA YMHOKEHHSI.

/lpoou

[pencraBnenne o ApodM Kak crocode 3amucH 9acTu BeMuduHbL. OOBIKHOBEHHBIE ApoOu. [IpaBmiibHBIe U HempaBmwiIbHBIE Apodu. CMelnanHast Apo0Ob; MPEACTaBICHNE CMENIaHHOW IpoOH B BUJIE HENPABHILHON IpOOH 1
BBIJICIICHHE TIEJIOH YaCTH YHCIIa U3 HEMPAaBUILHOU Jipoou. 300pakeHue npodeit ToukaMu Ha YUCIIOBO nipsiMoit. OcHOBHOE CBOMCTBO Apobu. Cokpamenune apobeii. [IpuBeaenue npoou k HOBOMY 3HaMeHaremo. CpaBHEHHUE
npobeit.

CrnoxeHue U BEIYUTaHUE Opo0eil. YMHOKEHHE U AeeHNe ApoOeii; B3anMHO-00paTHbIe ApoOu. HaxokaeHne yacTH LEeIoro U LENIoTro MO €ro YacTH.

Jecaruanas 3amuck apooeid. [Ipencrasienue gecATHYHON QpoOu B BUE OOBIKHOBEHHOM. M300paskeHHe NECITUYHBIX Ipo0Oeii ToukaMu Ha YHCIOBOH MpsiMoil. CpaBHEHHE IECATUYHBIX JPOOCH.

ApudmeTrnueckre IeHCTBUS ¢ AECATUIHBIMA ApoOsMu. OKpyTIeHHE IeCATHYHBIX APOOCH.

Pewenue mexcmoeswix 3a0au

Pemenne TeKCTOBBIX 33124 apudMeTHIecKuM criocodoM. Pemenne iorndeckux 3anad. Pemenne 3amad mepe0opoM BceX BO3MOXKHBIX BapHAHTOB. VICIIOIb30BaHUE IIPH PEIICHNH 33719 TaOJINI] U CXEM.

Pemenue 3a1a4, coJiepkaniux 3aBHCHMOCTH, CBSI3BIBAIOIINE BEIIMIUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; IIeHa, KOJIMYECTBO, CTONMOCTh. EJIMHUIIBI N3MEpeHHs: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b
MEX/y eIUHUIIAMH U3MEPEHHS KaXKJ0i BEJIHNUHHBI.

Pemenne 0CHOBHBIX 33714 Ha IPOOH.

[IpencraBneHne JaHHBIX B BUIE TAOJHII, CTOIOYATHIX JHATPAMM.

Haznaonan zeomempus

Harnsoaeie npeacraBieHus o Gurypax Ha INIOCKOCTH: TOYKA, MPsMasi, OTPE30K, Iy, YToJI, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTB, KpyT. YT0J. IIpsSMOii, OCTpEIi, Tyoii U pa3BEPHYTHII yTIIbL.

JlnrHa oTpe3Ka, MeTpUIeCKHe eANHUIIBI JUTHBL. JIIHA TOMaHOH, TepUMEeTp MHOTOYTOIbHIKA. V3MepeHre 1 IToCTpOeHHe YTIIOB ¢ MTOMOIIBIO TPAHCIOPTHPA.

Harusiiabie npeacraBieHust o GUrypax Ha IIIOCKOCTH: MHOTOYTOJIBHUK; TPSIMOYTOJIBHUK, KBAIPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYP.

W3o6pakenue Gpuryp, B TOM 4Hciie Ha KiieTyaToit Oymare. [loctpoeHne koHUrypanuii n3 yactel mpsiMoii, OKpy>KHOCTH Ha HEJIMHOBAaHHOW M KJieT4aToil Oymare. Mcrosp30BaHne CBOMCTB CTOPOH U YTJIOB NMPSIMOYTOJIbHUKA,
KBaJipaTa.

[Tomiaap NpsIMOYTOEHUKA 1 MHOTOYTOJIbHUKOB, COCTABJICHHBIX M3 IIPSIMOYTOJIBHUKOB, B TOM YHCiIe GUTYP, H300paKEHHBIX Ha KiIeTuaToi Oymare. EQMHHIBI H3MepeHHs TUIOIAIH.

Harnmsaaele mpeacTaBieHnss 0 MPOCTPAHCTBEHHBIX (UTypax: MPsSMOYTOJIBHBIN Mapaiienenumne]], KyO0, MHOTOTpaHHHUKH. M300pakeHne MpoCcTeHIX MHOTOTpaHHUKOB. Pa3BépTim kyba m mapamtenernmnena. Cosganue
MOJIeNIeif MHOTOTPaHHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTHIINHA U IP.).

O0BEM PSIMOYTOIIFHOTO Mapaviesnenunena, Kyoa. Enuanier msmepenns oobéma.

6 xiacc

Hamypanousie uucna

ApHd)MeTI/IquKI/Ie ﬂei’lCTBI/Ifl C MHOI'O3HAYHBIMU HATYPAJIbHBIMU YHCJIaMU. YucnoBsie BBIpQXXECHUA, MMOPAI0K ﬂeﬁCTBMﬁ, HCIIOJIb30BAHUEC C](060l(. Hcnons3oBanue IMPH BBIYUCIICHUAX NEPEMECTUTEIIBHOI'O U COUETATEIIbHOTO
CBOMWCTB CJIOKEHHS U YMHOXKEHHSI, paclpeIeIUTeNbHOI0 CBOMCTBA YMHOKEH!UsI. OKpyTiIeHHe HaTypalbHbIX YHCEIL.

JlennTeny v KpaTHBIC YHCIIA; HAMOOJIBIIHI 00muil enuTens 1 HanMeHblIee olmmee KpaTHoe. [{eMMMOCTh CyMMBI U IIPON3BEICHUs. JIeNeHre ¢ OCTaTKOM.

/lpoou

OOBIKHOBEHHAsT APOOL, OCHOBHOE CBOMCTBO ApoOH, COKpalenue apodeit. CpaBHeHHE H yropsgounBaHue Jpodeit. Pemenne 3a1ad Ha HAX0XKAEHHE YaCcTH OT IIEJIOTO U IIEI0T0 MO ero JacTH. J[poOHoe YHCIIo Kak pe3ybTar
nenenus. [IpencraBienne necsiTHIHOM 1poOH B BUIe OOBIKHOBEHHOM IpOOH M BOZMOKHOCTE ITPEICTABICHNS OOBIKHOBEHHOH IpOOH B BUJIE ACCATHIHOM. [lecsTHaHbIe 1poOH 1 MeTpHdIecKas CHCTeMa Mep. ApudMeTndeckne
ﬂeﬁCTBMﬂ 1 YHCJIOBBIC BBIPAXKCHUS C OOBIKHOBEHHBIMU U JACCATHYHBIMU leO65[Ml/I.

OrtHouenue. JlesgeHre B JaHHOM OTHOIIEHHU. Maciuta0d, nponopiwst. [IprpMeHeHre mponopuuii npu peeHun 3aad.

[Tonstue MIpouecHTa. Breruuciaenue MpoUcCHTa OT BEJIMYMHbBI U BEJIMYUHBI 110 eé IPOLICHTY. Bblpance}me NPOUCHTOB ACCATUYHBIMU ]1p06$[MI/I. Pemenne 3a/la4 Ha IPOLCHTHI. Bblpanceﬂne OTHOILIEHMS BEJIMYMUH B ITPOLIEHTAX.
Ilonoswcumensusie u ompuyamensvHyle YUCIA

[MonoxxurenbHbIe ¥ OTpULIATENbHBIC Yrcna. Llenbre uncma. Moayis gmcia, TeoMeTpuaeckast HHTepIpeTanust MOyl urcna. M3o0paskeHue drcel Ha KOOpIHUHATHOH HpsiMoii. UncnoBble mpoMexyTkd. CpaBHEHHE THCEI.
Apundmerndaeckue IeHCTBUS C ITOJI0KUTEIFHBIMU 1 OTPULATEILHEIMU YHCIIAMU.

[IpsimoyrobHAs ccTeMa KOOPANHAT Ha INIOCKOCTH. KoopaWHATHI TOUKH Ha INIOCKOCTH, adcIucca u opaunata. [loctpoenue Touek u puryp Ha KOOpANHATHON IIIOCKOCTH.

bykeenunvie evipasrxcenusn

[Ipumenenue OyKB A7 3aIIMCH MAaTEMaTHYECKUX BbIpaKECHUH 1 peasioxenuit. CBoiicTBa apupmMeTndecKux neicTBUid. bykBeHHBIE BEIpaKeHHS U YUCIIOBBIC [IOICTAHOBKU. byKBEHHBIC PaBEHCTBA, HAXO0XKICHNE HEU3BECTHOTO
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KoMIoHeHTa. PopMyITEr; OPMYIIBI ITIEpUMETpa U IUIOLIAIN IPSIMOYTOJIbHHKA, KBapaTa, 00bEMa MapauieNenunesa u Kyoa.

Pewienue mexcmoewix 3a0au

Pemenne TEKCTOBBIX 33124 apUPMETHIECKUM criocoOoM. Pemenue ormdeckux 3anad. Perrenne 3agad nepeGopoM BceX BO3MOKHBIX BapHAHTOB.

Pemenne 3amad, coiepikalluxX 3aBHCHMOCTH, CBSI3BIBAIOIINX BEJIMYHHBI: CKOPOCTH, BPEMsI, PAacCTOSIHUE; IeHa, KOJINYECTBO, CTOMMOCTD; IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paboThl. ENMHUIEI M3MEpeHUs:: Macchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBsI3b MKy €MHHUIIAMU N3MEPEHHUs KayKA0H BETUUNHBL.

Pemenne 3a1au, CBSI3aHHBIX C OTHOLIEHHEM, TIPOTIOPIIMOHATIBHOCTHIO BEIWYNH, TIPOIIEHTAMU; PEIlIEHHe OCHOBHBIX 33/1a4 Ha JPOOH U MPOLEHTHI.

OreHka ¥ IPUKKJKA, OKPyTIIeHHE pe3ynbTaTta. CocTaBneHne OYKBEHHBIX BBIPAXKEHUH 110 YCIOBHIO 3aJa4H.

[IpencraBneHue aHHBIX ¢ TOMOIIBIO Tabnu ¥ quarpamm. Crona6uaTele TMarpaMMbl: YTEHHUE U TOCTpOoeHue. UTeHne KpyroBbIX AUarpaMM.

Haznaonan zeomempus

Harnsasie npeacraBienust o GUrypax Ha INIOCKOCTH: TOYKA, IPsIMasi, OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYTOJbHHK, YeTEIPEXYTOIBHIK, TPEYTOIBHHUK, OKPYKHOCTD, KPYT.

B3anmHoe pacronokeHne AByX HPSIMBIX Ha INIOCKOCTH, MapajuleJbHble TpsMble, epIeHIUKYISIPHbIE psiMble. V3MepeHne paccTOSHIN: MEKTy ABYMsI TOUKaMH, OT TOYKH 10 HPSIMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOU
CeTKe.

W3mepeHre W TMOCTPOCHHE YIJIOB C TOMOLIBIO TPAHCHOPTHUpPA. BUABI TPEyroNbHUKOB: OCTPOYTOJNBHBIN, MPSMOYTOJBbHBINA, TYHNOYTOJBbHBIA; paBHOOCAPECHHBINH, PaBHOCTOPOHHUH. UeTHIPEXYTONBHHK, MPHUMEpPH
YeTBIPEXYTONBHUKOB. [IpAMOYTroIbHIK, KBaJpaT: HCIOIb30BaHNE CBOMCTB CTOPOH, YIJIOB, IHaroHanei. Mzo0pakenne reoMeTpuueckux (Gpuryp Ha HEIMHOBAHHOW Oymare ¢ HCIONb30BaHUEM IIUPKYJIS, TMHEHKH, yrONbHIKA,
Tpancnoprtupa. [loctpoenus Ha KieTyaToit Oymare.

[Mepumetp MHOTOyTOMBHUKA. [ToHSITHE MTONTAaMM GUTYpPBI; € AMHULBI n3MepeHus mioniaay. [IpubmmkénHoe n3Mepenne mIomaay Guryp, B TOM YHCiIe Ha KBaApaTHOH ceTke. [IpnOnmkénHoe n3MepeHne JIMHbI OKPY>KHOCTH,
IUTOIIAN KpyTa.

CuMMeTpusi: IIEHTpaNbHas!, 0ceBast ¥ 3epKaJIbHAsI CHMMETPHHU.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harusiiapie npeictaBiieHnst 0 IPOCTPAHCTBEHHBIX (HUIypax: HMapauleNenuIen, Ky0, mpu3ma, TipaMHuaa, KOHyC, IIMHIP, map u cepa. M3o0pakenne nmpoctpancTBeHHBIX (uryp. [IpuMeps! pa3zBEPTOK MHOTOTPAaHHUKOB,
LWIHHIpA U KoHyca. Co3maHne Mojeneil MpoCTpaHCTBEHHBIX (GUryp (13 Oymaru, mpOBOJIOKH, IUIACTHIINHA U IP.).

[onsTHE 00BbEMa; eAMHUIBI H3MepeHns 00bEMa. OOBEM MPAMOYTOIBHOTO MapalIeenueaa, Kyoa.

[UJIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU S PABOYEI [TPOI'PAMMBI KYPCA (110 TOJIAM OBYUYEHIS)

OcBoenne y4eOHOTO Kypca «MaremaTnka» B 5—6 KiraccaX OCHOBHOH IIIKOJTBI IOJDKHO 00eCIIeunBaTh JOCTIIKEHHUE CIICTYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

5 xiace

Yucna u eviuucnenus

— [ToHnMaTh ¥ TPaBMIILHO yNIOTPEOIATh TEPMUHEI, CBI3aHHBIE C HATYPAIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JECSITUIHBIMU JIPOOSIMU.

— CpaBHMBATh ¥ YIOPSJOYUBATH HATYPAIbHBIC YNCIIA, CPABHUBATH B IIPOCTEHINNX CITydasx OOBIKHOBEHHBIE IpOOH, IECATHIHBIE JPOOH.

— COOTHOCHTB TOUKY Ha KOOPAWHATHOU (YMCIOBO) MPSIMOM C COOTBETCTBYIOIIUM € YUCIIOM M M300pakaTh HATypaIbHBIC YHCTa TOYKAMU Ha KOOPJHMHATHOH (YHCIIOBOIT) TPSMOHA.
— BemonHaTs apudmMeTHueckue AeiCTBHS ¢ HATYPaIbHBIMU YHCIIaMHU, ¢ OOBIKHOBEHHBIMHU JIPOOSIMU B IPOCTEHIINX CITydasiX.

— BBIMONTHATE POBEPKY, MPUKHIKY PE3yIbTaTa BHIUUCICHHH.

— OKpyTJISTh HaTypaJIbHBIC YHCIIA.

Pewenue mexcmosuix 3a0ay

— Pemate TeKCTOBBIC 3aa4n apU(METHIECKIM CIIOCOOOM U € TIOMOIIBI0 OPTaHU30BAaHHOTO KOHEYHOTO Iepedopa BceX BO3ZMOXKHBIX BAPHAHTOB.

- Pemats 3a/lavu, CoZIEpKaAEe 3aBUCUMOCTH, CBA3BIBAIOIUE BEJIUYHUHBI: CKOPOCTb, BPEMS, pACCTOSAHUE, LICHA, KOJIUYECTBO, CTOUMOCTb.

— Hcrionp30BaTh KpaTKHE 3aIiCH, CXEMBI, TAOIUIIBI, 0003HAUYEHMS TIPU PEIICHHUN 3a/ad.

- [Tonb30BaThC OCHOBHBIMH CANHUIAMU U3MEPEHUS: LICHBI, MACChI; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BhIpAXXKaTh OAHU €AUHUIIBI BEJIUYUHBI YEPE3 APYTHUC.

— H3Bnexarts, aHAIN3HPOBATh, OLICHNBATH NH(OPMAITHIO, TPEACTABICHHYIO B TabNHIe, Ha CTON0YATOH AnarpaMMe, HHTEPIPETHPOBATH IIPE/ICTABICHHBIC JaHHbIE, NCTIOIb30BATh JAHHEIE TIPH PEIICHUHN 3a/1ad.
Haznaonan zeomempus

- [Tonb3oBaTbCs F€OMETPUUCCKUMU MMOHATUAMU: TOYKA, ITPsAMas, OTPE30K, JIy4d, YT0JI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

— [MpuBoANTE TpEMEPH! 00BEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIHIX (JOPMY H3YUIEHHBIX T€OMETPUIECKUX QHUTYD.

— HMcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMU: BEPLIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, AUArOHAaNb; C OKPYKHOCTBIO: PAANYC, AUAMETP, LEHTP.
— W300pakaTs n3ydeHHbIe TeOMeTpIIecKie (GUTyphl Ha HETMHOBAHHOM U KJIeTJaToi OyMare ¢ MOMOIIBIO IIUPKYIIS ¥ JINHEHKH.

— HaxoanTb A7MHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIBIO IMHEWKHU, CTPOUThH OTPE3KH 3aAaHHON JUTMHBI; CTPOUTH OKPYKHOCTb 33/JaHHOTO Paanyca.

— Hcnionp30BaTh CBOICTBA CTOPOH U YTJIOB MPSIMOYTOJIBHIKA, KBaapaTa IJIsl X IIOCTPOCHHUS, BEIMUCICHUS TUIOMAN U IEPUMETpa.

— BeraucnsaTe mepuMeTp H MIOINAAb KBAApaTa, MPSIMOYTONbHUKA, (DUTYDP, COCTABIEHHBIX U3 MIPSIMOYTOJIBHUKOB, B TOM 4ncie GUTyp, N300pakEHHBIX Ha KJIETUaToH Oymare.

— [Monb30BaTHCSt OCHOBHBIMH METPHIESCKIMH €ANHUIIAMH U3MEPEHHs! JUTHHEI, TIOIIA/(¥; BBIPAKATh OJHH SIUHUIEI BEIMUUHBI Yepe3 ApyTHe.

— Pacrio3naBath napasuienenumes, Ky0, HCIIOIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpO TPaHb, M3MEPEHNS; HAXOAUTH H3MEPeHNUS MTapajUIesenuesa, Kyoa.
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— Berancnats 06séM Ky6a, mapasienenuesia mo 3aJaHHbIM H3MEPEHUM, M0JIb30BaThCS €ANHUIIAMH U3MEPeHUs 00bEMa.

— Pemats HecIOKHBIE 3a/1a4l HA H3MEPEHHE IEOMETPHIECKHIX BEJIMUUH B IPAKTHICCKUX CHTYaIHsX.

6 xiacc

Yucna u eviuucnenus

— 3HaTh ¥ HOHUMATh TEPMUHBI, CBA3aHHBIE C PA3TMYHBIMHU BUJIAMU YHCEI U CIOCOOAMHU UX 3aITHCH, TIEPEXOIUTH (€CIN 3TO BO3MOKHO) OT OJHOM (OPMBI 3aITHCH YHCIIa K APYTOH.

— CpaBHHBATh U YIOPSOYUBATH I[eJIbIe YUCIa, OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, CPAaBHUBATH YHCIIA OJHOTO M PAa3HBIX 3HAKOB.

— BBINONHATE, cOueTas yCTHBIC M MMCHMEHHBIC NPUEMBI, apu(PMETHYECKHE ACHCTBUS C HATypaJIbHBIMH M LICJIBIMH YHCIaMH, OOBIKHOBEHHBIMH M ACCATUYHBIMHU APOOSIMH, MOJIOKUTEIbHBIMU U OTPHLATEIbHBIMU
YHCIIaMU.

— BEIMuCIATE 3HAYEHHS YUCIOBBIX BBIPaXKEHHH, BBIIOIHSATE IIPUKUIKY U OIIEHKY Pe3yJIbTaTa BEIYMCIICHHI; BRIIOIHATE IPeoOpa30BaHMs YHCIOBBIX BBIPQ)KCHNI HA OCHOBE CBOMCTB apHU(pMETHICCKUX ACHCTBHIA.

— COOTHOCHTB TOUYKY Ha KOOPAWHATHON MPSIMOM C COOTBETCTBYIOIIUM €1 YHCIOM U N300pa)kaTh YHCIIa TOUKAMH Ha KOOPIHMHATHOH MPSAMOii, HAXOUTh MOAYJIb YHCIIA.

— COOTHOCHTB TOYKH B IIPSIMOYTOJIBHON CHCTEME KOOPIHHAT C KOOPIMHATAMH 3TOH TOUKH.

— OKpyTIISTh IIeNble YHCNIa U IECATUIHbIE APOOH, HAXOJUTh MPUOIMKEHUS YHUCET.

Yucnoevie u OyKeennble GbIpa}CEHUS

— [ToHnMate 1 ynoTpeOIIsITh TEPMUHBI, CBSI3aHHbIE C 3AIIMCHIO0 CTEIIEHH YUCIIa, HAXOIUTh KBAIPaT U Ky0 YuciIa, BEIMUCISTE 3HAYEHHS YUCIOBBIX BBEIPAXXEHHUH, COJEPIKAIINX CTEIICHH.

— [NTonb3oBaThes MPU3HAKAMH AEITUMOCTH, PAacKIaAbIBaTh HATYPaIbHbIC YHCTA HA IPOCTHIC MHOKUTEIH.

— [Mone3oBaThest MacIITaboM, COCTABISITE MPOTIOPIIMU U OTHOIICHHSI.

— Hcnonb3oBath OyKBBI Ayt 0003HAUEHMS YHCET NPH 3aMHCH MAaTeMAaTHYECKHX BBIPAKEHUI, COCTABIATH OYKBEHHBIC BBIPaXXCHHS M (DOPMYJIBI, HAXOAWUTH 3HAUCHUS OyKBEHHBIX BBIPAKCHHH, OCYIIECTBIISSI
HEOOXOIMMBbIE TIOJICTAHOBKH U IPEOOpPa30BaHMSL.

— HaxoanTb HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoeswix 3a0au

— Pemrate MHOTOIIAroBBIE TEKCTOBBIC 3a/1a4H apH(PMETHIECKUM CIIOCOOOM.

— Pemats 3a7a4n, CBsI3aHHBIE C OTHOIICHUEM, ITPOITOPIHOHAIEHOCTBIO BEJIMYHH, [IPOLIEHTAMH; PELIaTh TPH OCHOBHBIE 33/a4X Ha JPOOH M IPOLICHTHI.

— Pemats 3amaun, copepiKaline 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIMIUHBI: CKOPOCTH, BPEMsI, PACCTOSTHHE, II€Ha, KOIHMYECTBO, CTOMMOCT; IPOU3BOUTEILHOCTD, BPeMs, 00bEMa paboThI, NCTIONB3Ys apu(MeTHICCKUE
JIEWCTBUSI, OLEHKY, IPUKUJIKY; TIOJIH30BAaThCS €IMHUIIAMH H3MEPEHNS COOTBETCTBYIONINX BEITHIHH.

— CocTaBisiTh OYKBEHHBIE BBIPQKEHHUS 110 YCIOBHUIO 331a4H.

— W3Bnexats nH(OpPMAIIIO, IPEACTABICHHYIO B TaONUNIAX, HAa TMHEHHOI, CTOI0YATON MM KPYroBOI AUarpaMMax, HHTEpIPETHPOBATh NPEACTABICHHbIE JaHHBIE; HCIONb30BaTh JAHHBIC ITPU PEIICHHUN 3a/ad.

— [MpencraBnsaT HHPOPMALHUIO C TOMOIIBIO TAONUILL, IMHEWHOH 1 CTONIOYATON TarpamMm.

Haznaonasn zeomempusn

— [MpuBoANTE MpUMEPH! 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (OPMY U3YUIEHHBIX T€OMETPUIECKIX INIOCKHUX U MPOCTPAHCTBEHHBIX (DHUTYP, MPUMEPHI PABHBIX U CHMMETPHUYHBIX (HUTYP.

— W300pakaTh ¢ MOMOLIBIO LIUPKYJIS, IMHEHKHN, TPAHCIIOPTHPA HAa HEIMHOBAHHOU M KJISTYATOH Oymare H3yueHHbIE INIOCKHE FreoMeTpHUecKie (GUIYphl M KOH(PHUTYpAIUK, CHMMETPHYHbIE (GUTYPHI.

— [Nonb30BaThCS TEOMETPHYECKIMH MTOHSATHSIMA: PAaBEHCTBO (PUTYpP, CHMMETPHS; HCHONB30BaTh TEPMUHOIOTHIO, CBI3aHHYIO C CHMMETpHEH: 0Ch CHMMETPHH, IIEHTP CHMMETPHUHL.

— HaxoanTb BeNMYMHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI 3aJJaHHOIl BEJIMUYHMHBI, MTOJIH30BATHCS MPH PEIICHUH 3a1ad I'paJlyCHOM Mepoil yIJoB; paclio3HaBaTh Ha YepTEKaX OCTPHIH,
MPSIMOM, pa3BEPHYTHIN U TYHOMN yIJIbL.

— BBrMucIATE MHY JTOMaHOH, TepuMeTp MHOTOYTOJIBHHKA, TOJIb30BAThCS SMHUIIAMU H3MEPEHUS ITIHHBI, BRIP)KATh OJHH €IUHUIIBI H3MEPEHHS JINHEI depe3 ApyTHe.

- Haxonym), NCIIOJIb3Y s qepTémele UHCTPYMEHTBI, PACCTOSAHUA: MEXY ABYMS TOUYKAMHU, OT TOUKHU 10 l'[pf[MOﬁ, JUIMHY ITYTH Ha KBa}lpaTHOﬁ CCTKE.

— BeraucnaTs momans GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIBHIKOB, HCTIOIH30BaTh Pa30NECHNUE Ha IPSIMOYTOIBHIKH, HAa PaBHBIE (PUTYPEI, TOCTPAaHBAaHKE 0 MPSIMOYTOIFHAKA; T0JIH30BaThCS OCHOBHBIMHU €IHHUIIAME
M3MEpEeHs TUIOIA/IH; BIPAKaTh OHH €IMHUIIEI I3MEPEHHUS IUTOIA I Yepe3 IpyTHe.

— Pacrio3HaBath Ha MOJETISAX U M300PAKEHUSIX MUPAMHUJTY, KOHYC, IMIIHHAP, HCIOJIB30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

— W300pakats Ha KIeTdaToi Oymare mpsIMOYTOJIBHBIH MapasuieIenuIIe]I.

- Be1aucasate 006EM IPAMOYTOJIBHOI'O Iapajuieaenumneaa, Ky6a, I0JIb30BaTbCs OCHOBHBIMH €IUMHUIIAMU U3MEPEHUA 061>éma; BEbI

— Pemats HecIOKHBIE 3a/1a9H HA HAXO0XKACHHE TEOMETPHIECKHIX BEIMUUH B MPAKTHICCKUX CHTYaIHsX.
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TEMATHUYECKOE INTAHMPOBAHHME YYEBHOI'O KYPCA (ITO TOAAM OBYUEHH )

5  knacc (ue Menee 170 u)

Ha3zBanmue pa3aena (TemMbl)
Kypca (41cj10 4acoB)

OcHOBHOe cojep:kaHue

OcHoBHbIE BH/IBI 1eSITEJILHOCTH 00y4YaI0IHXCS

Hatypanbubie quciaa.
JleiicTBust I
HATYPaJIbHBIMH YUCIAMH
(43 9)

Jecatuunasg cucteMa cuuciaeHus. Pspg
HaTypajJbHBIX 4ucen. HaTypaibHBIH psi.

Uucno 0. HarypansHble 4yucna Ha
KoopAMHATHOH  mpsMol.  CpaBHeHue,
OKpYTJIEHHE HAaTyPalIbHbIX YHCET.

Apubdmerndeckue JICHCTBHS c

HaTypanabHBIMU dnciaMu. CBoiicTBa HyIs
IIPU CIIOKEHHM M YMHOXKEHHUHM, CBOICTBa

CAUHUIIBI npu YMHOXKCHUU.
HepeMeCTI/ITCHLHOC n  COYCTaTCIIbHOC
CBOWCTBA CJIOKCHUS W YMHOXCHUA,
pacupeaciImTCIIbHOE CBOWCTBO
YMHOXKCHUA.

Jlenutenu v KpaTHbBIC YMCIIA, PA3IOKCHUE
grciaa Ha MHOXHTend. Jlemenwme ¢
ocratkoM. IIpocThie U COCTaBHBIC YHCIA.
[IpusHaku nemumoctu Ha 2, 5, 10, 3, 9.
CrerneHb ¢ HaTyPaJIbHBIM ITOKa3aTENIEM.
Yuciossle BBIPAXKEHUS; HOPSIIIOK
JIECTBUM.

Penenne TEKCTOBBIX 3a/1a4 Ha BCE
apuQMeTHIecKue qeUCTBUsI, Ha
JBIKEHHE U MOKYTTKA

Yurars, 3aNHCHIBATH, CPABHUBATDL HATYypPAJIbHbIC YHCIIA; NPEAJIAraTh H 00CYKIATh CIOCOObI YIIOPSA0UUBAHUS YUCEIL.

H306paxkaTh KOOPAUHATHYIO IPAMYIO, 0TMEYATh YKCIa TOUKAMU HAa KOOPAUHATHON IPSAMOH, HAXOAUTb KOOPAUHATHI TOUKH.

HccnenoBarh cBolicTBA HATYypalnbHOrO psAAa, uncen 0 u 1 npu CII0KEHUU U YMHOKCHUM.

Hcnoab3oBaTh NPaBUJIO OKPYTIIEHUS HATypaIbHBIX YUCEI.

BoInoHsaTL apudMeTnyecKkne AeiicTBHS C HATYPaIbHBIMU YHUCIIAMHU, BBIYHCJISITh 3HAUSHHUS YHUCIOBBIX BBIPAKEHHUH CO CKOOKaMH U 6€3 CKOOOK.
3anucpIBaTh IPOU3BEICHNE B BUJIE CTETIEHH, YUTATH CTENIEHHU, HCI0JIb30BATh TEPMHHOJIOTHIO (OCHOBAHUE, TIOKA3aTelb), BLIYHCIATh 3HAYCHHU ST
CTEIICHEH.

BbINOJIHATHL NPUKHAKY M OLIEHKY 3HAYCHUH YHCIOBBIX BEIPAXKEHHH, MPeJaraTb ¥ NPUMeHATh NPHEMbI POBEPKH BEIUHCICHHUH.
Hcnonp3oBaTh Npu BBIYHCICHHAX IEPEMECTUTEIIBHOE U COUYCTATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHs, paclpelIe/UTeNIbHOE CBOMCTBO
YMHOXEHHS; (pOPMYJIHPOBATH H MPHMEHSITh MPaBUJIa IPeoOpa30BaHMs YNCIOBBIX BEIPAKEHHH HA OCHOBE CBOMCTB apU(PMETHICCKUX JCHCTBHIL.
HccnenoBaTh 41cI0BbIC 3aKOHOMEPHOCTH, BBIABUIATh M 000CHOBBIBATH FUIIOTE3bl, (OPMY/IHPOBATH 06001EeHUS H BBIBO/BI 110 PE3yJIbTaTaM
IPOBEIEHHOr0 uccieqoBaHusi. PopMy/IMpoBaTh ONpeAeJIeHHsl ICIUTE U KPaTHOrO, HA3BIBATh JEIUTENIN U KPaTHBIC YMCIa; PACIO3HABATH
MPOCTHIC M COCTaBHBIE YNCIA; (POPMYJIMPOBATHL M NPUMe-ATh NPU3HAKHU JeTUMOCTH Ha 2, 3, 5, 9, 10; NPUMEeHATH aJIrOPUTM Pa3JI0KEHHUS YUCTa
Ha IPOCTbIE MHOXKUTENN; HAXOAUTH OCTATKH OT JEIEHUS U HEMOJIHOE JaCTHOE.

Pacno3HaBaTh HCTHHHBIE U JTO’KHBIE BRICKA3bIBAHUS O HATyPaJbHBIX YHCIAX, IPUBOAUTH PUMEPBI 1 KOHTPIPHMEPHI, CTPOUTH BbICKA3bIBAHUS
U OTPHIAHUS BBICKA3bIBAaHMI O CBOICTBAX HATYPATbHBIX YHCEIL.

KoncrpynpoBars MaTeMaTH4YeCKHE NPEIJI0KEHHS C TIOMOILBIO CBA30K I, KHIN», KECIH. .., TO...).

Pemath TekcTOBBIC 331241 apUPMETHIECKUM CIIOCOO0M, HCMOJIb30BATh 3aBUCHMOCTH MEX/y BEJIMYNHAMU (CKOPOCTh, BPEMsl, PACCTOSIHHE; 1IeHa,
KOJIMYECTBO, CTOMMOCTb M JIp.): aHAJIM3HMPOBATH ¥ OCMBICIHMBATH TEKCT 3aJa4d, MepedopMyIHPOBAThH YCIOBHE, U3BJIEKATh HEOOXOANMBIS
JIaHHBIE, YCTAHABJIMBATD 3aBUCUMOCTH MEXAy BEJIUYMHAMU, CTPOUTH JIOTHUECKYIO LIETIOUKY PACCYkKICHUH.

MopeaupoBaTh X0 PEIISHHUsS 33/1a9H C TOMOIIBIO PACYHKA, CXEMBI, TAOIHIBI.

IIpuBoauTh, pa3dupaTh, OLEHNBATH PA3INYHBIC PEIICHNUS, 3alIUCH PEIIeHHH TeKCTOBBIX 3a/1ad.

Kputnyeckn omeHMBATh TONYYEHHBIH Pe3yIbTaT, OCYLIECTBJIAThH CaMOKOHTPOIb, MPOBEPSS OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAMTH
OIITMOKH.

PemaThb 3a1a4n ¢ nomouibio nepedopa BceX BO3MOXKHBIX BapUAHTOB.

3HAKOMHTBCS ¢ HCTOpPHEii pa3BUTHs apuYMETHKU

Harnsignas reomerpus.
JInanu Ha niockoctu (12

)

Touka, npsiMasi, OTPE30K, Jyd. JlomaHas.
W3mepenvie JUIMHBI OTPE3Ka, METPUUYECKUE

€IMHHIIBI U3MEepeHUs JUTHHBI.
OKpY>KHOCTb H KPYT.

Ipaktuyeckas pabota  «IlocTpoeHue
y30pa U3 OKPYKHOCTEH».

VYron. Ilpsmoii, ocTpeli, Tynoi wu

pa3BEpHyYTHIN yribsl. Vi3mepeHue yrios.
[MpakTrueckas padota «IlocTpoeHue
yIJI0B

PacnosnaBaTh Ha yepTexax, pUCyHKaX, OMACHIBATh, HCIOJb3Ys TEPMUHOJIOTHIO, K H300PaKkaTh C ITOMOMUIBIO YEPTEKHBIX NHCTPYMEHTOB: TOUKY,
NPSAMYIO, OTPE30K, Iy, YroJl, JOMaHyk0, OKPYKHOCTb.

PacnoznaBaTh, IPUBOAUTH NPUMeEPbI 00BEKTOB PEaTbHOTO MUPA, UMEIOMUX (HOPMY U3YUEHHBIX (GUTYD, OLEHHBATH HX JIMHEHHbIE Pa3Mephl.
Hcenoab3oBaTh TMHEWKY M TPAHCIIOPTUP KaK MHCTPYMEHTSI I HOCTPOECHHS U M3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka, BEJIMYMHY yTJd; CTPOMTH
OTPE30K 3aJaHHOM JUIMHEI, YTOJI, 33JJaHHONM BEMYHMHBI; OTKJIAALIBATH IIUPKYJIEM pa HBIE OTPE3KH, CTPOMTHL OKPYKHOCTh 33JJaHHOTO Paanyca.
N3obpaxkaTh KOHOUIypalMu TEOMETPUUECKHX (UIYp M3 OTPE3KOB, OKPYXKHOCTEH, MX uacTeil Ha HENMHOBAHHOW M KieTdaroil Oymare;
npeaIaraTh, ONUCHIBATH U 00CYKIaTh COCO0OBI, aJITOPHTMBbI TOCTPOCHHS.

Pacno3HaBaTh M H300pakaTh Ha HEJIMHOBAHHON U KJIETYATOH Oymare npsiMOM, OCTpBIif, TYIOH, pa3BEPHYTHIN yIIIbl; CDABHUBATH YIJIbL.
BBIYMCISIT J1JIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTh U UCNOJIBL30BATH NPH PELIEHUH 32124 3aBUCHMOCTH MEX/y IMHULAMHA METPUYECKON CUCTEMbI MED; 3HAKOMHThLCSI C
HEMETPHYECKUMHU CHCTEMaMU Mep; BhIPAKATh JIMHY B PAa3IMYHBIX enHUIAX n3Mepenus. McciieqoBaTh Gurypsl 1 KOHQUrypauu, UCIoIb3ys
11 (POBBIE PECYPCHI

OObIKHOBEHHBIE 1po0H
(484

Jpo6s. IlpaBunbHBIE W HENpaBHIBHEBIC
apobu. OcCHOBHOE CBOMCTBO  JpoOu.
CpaBHeHHe ApOOeH.

CnoxeHue U BbIYUTAHHE OOBIKHOBEHHBIX
npo0eit. CmemanHast apo0b. Y MHOXKEHUE
U JleNieHHe  OOBIKHOBEHHBIX  JApobeii;

MopeaupoBath B rpadhuueckoid, IpeMETHOH (popMe, C TOMOIIBIO KOMITEIOTEPa IOHATHS M CBOMCTBA, CBSI3aHHbBIE C OOBIKHOBEHHOU JIPOOBIO.
YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC 1PO0H, NMPeIIaraThb, 000CHOBBIBATE H 00CYKIATh CIOCO ObI YIIOPAA0YUBAHUS JPOOEH.
HN300paskaTh 0OBIKHOBEHHbIE IPOOM TOYKAMU Ha KOOPJAMHATHO NPAMOIi; HCNOJIb30BATh KOOPIMHATHYIO MIPSAMYIO JUIS CPAaBHEHMS JPOOCH.
DopMyIMPOBATH, 3aNUCHIBATH ¢ MIOMOIIbI0 OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHO JpOOH; HCIOJIb30BATH OCHOBHOE CBOMCTBO IpoOM s
COKpaieHust Apobeil u pUBeIeHHs IpOoOU K HOBOMY 3HAMEHATEIIIO.

IpeacTaBisiTh CMELIAHHYIO JPo0b B BUJIC HENPABHIILHOM M BBIICISITH LIEIYIO YaCTh YHCNIA U3 HENPAaBUIbHOI ApoOH.
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B3aMMHO-00paTHBIE IPOOH.

Pemrenne TeKCTOBBIX 3a7ad, COAEPIKALIUX
npoOu. OCHOBHBIE 3a7a4H Ha JPOOH.
[lpumenenne  OykB Uil 3alHCH
MaTeMaTHIECKIX BEIpAKEHHN u
IIPEJIOKCHUMN

Boinosinsite apudgmernyeckue AeicTBHSI C OOBIKHOBEHHBIMHM JApOOSIMH; NPUMEHSTh CBOIicTBa apu(pMETHYECKUX JICHCTBUHA AJst
palHOHANN3aLUH BIYUCICHHUH.

BbINOIHATHL NPUKHAKY M OLIEHKY Pe3yJIbTaTa BEIYUCICHUI; MpeaaaraTb H IPUMeHsATh NPUEMbI IPOBEPKH BBIYNCICHHH.

IIpoBoanTh Mccaeq0BaHUS CBONUCTB 1po0ei, onmpasich Ha YHCIOBBIE SKCIIEPUMEHTEHI (B TOM YHCIIE C TOMOIIBI0 KOMITBIOTEPA).

Pacno3naBaTh HCTUHHBIE Y JIOKHBIE BEICKA3bIBAHUS O IPOOSIX, MPUBOAUTH MPUMeEPHI U KOHTPIPHMEPHI, CTPONTh BBICKA3BIBAHUS U OTPUIIAHHS
BBbICKa3bIBaHUH.

Pemats TekcTOBEBIE 33/1a9H, COAEpIKAIINe NPOOHBIC JaHHBIC, M 33a7a4d Ha HAXOXKAEHHWE YacTH IeJIOr0 M IIeJOT0 MO €r0 YacTH; BBISIBIATH HX
€XO0/CTBA U Pa3INYMsl.

MoaeiMpoBaTh X0 PEIICHHUs 3a1auH C TOMOIIBIO PHUCYHKA, CXEMBI, TAOIHIIBI.

IIpuBoauTh, pa3dupaTh, OLEHNUBATH PA3INYHBIE PEIICHUS, 3aIIUCH PELIEHHH TEKCTOBBIX 3a/1ad.

Kpurnyecku oneHuBaTh OIYUYEHHBII pE3yNbTaT, OCYLIECTBIATH CAMOKOHTPOITb, TPOBEPSISt OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAHTh OIIHOKH.
3HAKOMHTBCS ¢ HCTOPHeEi pa3BUTHS apu(YMETHKN

Harnsignas reomerpus.
Mmuoroyroabauxu (10 4)

MHoroyronbHUkH.  YeThIpEXyronbHUK,
MIPSIMOYT'OJIBHUK, KBaJIpar.
[Ipaktuueckas pabora  «IlocTtpoeHue

MIPSIMOYTOJIbHUKA c 3aaHHBIMI
CTOPOHAMU Ha HEJTMHOBAHHOH Oymare».
TpeyronbHukK.

Hnomazu) " NEPUMETP MPAMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX U3
PpAMOYT'OJIBHUKOB, €IWHUILIBI U3MEPEHUA
TIomaau. HepI/IMeTp MHOTOYTOJIbHUKa

OnuchIBaTh, MCHOJB3Ysl TEPMHHOJIOTHIO, H300paKaTh C IOMOINBIO YEPTEXHBIX MHCTPYMEHTOB W OT PYKH, MOJEINPOBaTh W3 Oymarn
MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMepPbI 00BEKTOB PEATLHOTO MUPA, UMEIOIINX (JOPMY MHOTOYTOJIBHHKA, TIPSIMOYTOJbHHKA, KBAIpaTa, TPEYTONbHIKA, OlleHHBATH
VX JIHHEHHBIE pa3Mephl. BBIYHCIATE: IEPUMETpP TPEYTONbHHUKA, IPSMOYTOJIBHIKA, MHOTOYTOIBHHKA; IIIONAAb IPSIMOYTOJIbHHIKA, KBaAPATa.
M306paskaTh 0CTPOYTONbHBIE, IPIMOYTONBHBIE H TYTOYTOJIbHBIC TPEYTOIbHUKH.

CTpouTh Ha HEIMHOBAHHOW M KJIETJ4aTOH Oymare KBajpaT M NpAMOYTOJBHUK C 3afaHHBIMH JauHaMu cTopoH. McciemnoBath cBoiicTBa
NpSIMOYTOJIbHUKA, KBajpara IyTEM OKCIIEPUMEHTa, HAOJIIOICHUs, W3MEpEHHs, MOJCIMPOBAHWS; CpPaBHMBATH CBOWCTBA KBajpara U
IPSMOYTOJIbHUKA.

KoncrpynpoBaTh MaTeMaTH4YecKHe MpPeNI0KeHHSI C IIOMOIIBIO CBSI30K «HEKOTOPHIi», «I000i». Pacrmo3HaBaTh WCTHHHBIC M JIOKHBIC
BBICKA3bIBAHUS O MHOIOYTOJIbHUKAX, IPUBOAUTH IPUMeEPbI U KOHTPIPUMEPHL.

HccnenoBaTh 3aBUCHMOCTD TUIOIMAN KBA/IPATa OT JUTH-BI €70 CTOPOHBI.

Hcnoab3oBaTh cBOMCTBA KBAAPATHOH CETKH UIS MOCTPOSHMS (Guryp; pa3déuBaTh MPSIMOYTOJbHUK HA KBAAPATHI, TPEYTOIBHUKH; COCTABIATH
(GuUrypsl U3 KBaJpaToOB M MPSIMOYTOIBHHKOB M HAXOAWTH WX IUIONIAb, pa30MBaTh (PUTypHl Ha MPSMOYTOJIBHUKM M KBaApaThl U HaXOTHUTh MX
TUIOMIA b,

BripakaTh BelnuuHY IUIOLIAJU B Pa3jIMYHBIX €JMHUIAX M3MEPEHUs METPUUECKOW CHCTEeMbl Mep, MOHUMATb H HCIOJb30BATh 3aBHCHMOCTH
MEXy METPUYECKUMH €ANHULIAMH U3MEPEHUs IUIOLIa 1.

3HAKOMMTBCS € NpHUMepaMH NPHMEHEHMsl IUIOIAAM M INepuMeTpa B MNpPaKTUYECKUX CUTyalusax. Pemarb 3agaum U3 peanbHOM KU3HH,
NpeiIaraTb 1 00CyKAaTh Pa3jJH4YHbIe CIIOCO0bI PEeLICHNUS 3a1a4

/lecsiTHYHBIE IPOOH
(38 u)

JlecaTnuHas 3amuchk apoOeil. CpaBHeHHE
IMEeCATUIHBIX JPOOEH.

JleWicTBHST C  JECATUYHBIMH  JPOOSMIL.
OKpyTieHue JecATHYHBIX APOOCH.

PerieHre TEKCTOBBIX 33jad, COAEPIKAIINX
Iipoou. OcHOBHBIE 3aJa4l Ha 1po0u

IpencTaBasATh JECATUIHYIO IPOOE B B OOBIKHOBEHHOH, YNTATH M 3alIHCHIBATH, CPABHUBATD JACCATHYHbIC IPOOH, MPeAIaraTb, 000CHOBBIBATH
U 00CYKIATH COCOOBI YIIOPSIOYMBAHUS JECATHUHBIX APOOCH.

IN300pakaTh AecCATHYHBIC APOOH TOYKAMHU Ha KOOPIMHATHOM MPSMOH.

BBISIBJISITH CXO/ACTBA W Pa3JIM4MsI IPABUIT apu(PMETHUESCKUX JISUCTBUI C HATYPATbHBIMU YUCIAMH U JICCSITUUHBIMU IPOOSIMHU, OOBSICHSITD HX.
BBINOJHATD apudMeTHuecKkne AeHCTBHS C IeCSITUYHBIMU IPOOSIMHU; BBIMOJIHATH NMPUKHAKY H OLEHKY Pe3yJIbTaTa BEIYHCICHHUH.

IIpuMeHsITH CBOHCTBA apu(METHICCKHUX ACHCTBHUI JUTsl pallMOHAIM3AIMU BEIYUCIICHUH.

[MpuMeHsITH MPaBWJIO OKPYIJIEHUSI JeCATUYHBIX ApoOeil. [IpoBoaNTH Mccaeq0BaHUs CBOWCTB JCCATHYHBIX IpOOEH, OMUpasich Ha YUCIOBBIC
PKCTICPUMEHTHI (B TOM YHCIIE C TOMOIIBIO KOMIIBIOTEPA), BBIIBUTATH THMOTE3bI U MIPUBOANTE UX 00OCHOBAHHSI.

IPaco3HaBaTh NCTHHHBIC U JIOXKHBIC BHICKA3BIBAHMS O APOOSX, MPHBOAUTHL MPUMePHI U KOHTPIIPUMEPE], CTPOUTH BbICKA3BIBAHMS W OTPUIAHHS
BBICKA3bIBAHUIL.

IPemiaTh TEKCTOBEIE 3a7aun, COEpIKaIIe IPOOHbIE TaHHBIE, U HA HAXOXKAEHHE YacTH IeJIOTO H IIEJIOTO IO €r0 YacTH; BBISIBJIATH UX CXOACTBA H
pa3amams.

MopaesiMpoBaThL X0/ pELICHNs 3aJa4H C TOMOIIBIO PUCYHKA, cXeMbl, Tabauipl. IIpuBoauTh, pa3dupaTs, OllEeHHBAThL PA3INYHbIEC PEIICHUS, 3alUCH
[PELIeHNH TEKCT BbIX 3a1ad.

OnepupoBaTh APOOHBIMU YHCIAMU B PEANTbHBIX KU3HEHHBIX CUTYaIHAX.

KpuTHueckn oneHNBATH MOTYYEHHBIN PE3yJIbTaT, OCYIIECTBIISITE CAMOKOHTPOJIb, IPOBEPSISt OTBET Ha COOTBETCTBHE YCIOBHIO, HAXOANUTH OIMINOKN.

BHAKOMHUTBCS ¢ HCTOpHEN pa3BUTHS apH(OMETHKH
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Harasanasi reomeTpus.
Tesia u purypsl B
npoctpancTse (9 4)

MHOTOrpaHHHUKH. Nzobpaxenue|
MHOTOTPAHHUKOB. Mopnenu
MPOCTPAHCTBEHHBIX TEIl.

[IpssMOYTONIBHEI ~ Tapajuresienunen, Kyo.

IPa3BEpTKH Ky0Oa M mapauresenuena.
[IpakTraeckas pabora «Pa3BépTka Kybday.
O0BEM KyOa, NIPSIMOYTOJIBHOT'O
napauiesenunesna

Pacno3HaBaTh Ha yepTexKaxX, pPUCYHKAX, B OKPY KaloIeM MUPe IIPSIMOYTOJIbHBIN Napajuiesienuies1, Kyo, MHOTOTPaHHUKH, ONUCHIBATh, HCIIOJIb3YS]|
TePMHHOJIOI'HIO, OLleHUBATH JINHECHHBIE Pa3MEphI.

[MpuBoAMTH NPHUMeEPBI 00BEKTOB PEATLHOTO MUPA, UMEIONIHX (JOPMY MHOTOTPAHHHUKA, TIPSIMOYTOJILHOTO Mapajieienuneaa, Kyoa.

M306pazkaTh Ky0O Ha KJIeT4aToOH Oymare.

UccaenoBaTh cBoOiicTBA Ky0a, IPSIMOYTOJILHOTO MapaieseuIe/ia, MHOTOTPaHHUKOB, UCTIONB3YsI MOJICITH.

IPacnio3HaBaTh M M300pakaTh pa3BEPTKH KyOa W mapaienenunena. MoaeanpoBars Ky0 W mapawielenume] u3 OyMard u MpoYuxX MaTepUalioB,
00BSICHATH CIIOCO0 MOJICITUPOBAHUSL.

IHaxoauTh n3MepeHus, BbIYMCIATH TIOLIAb MOBEPXHOCTH; 00BEM Ky0a, MPSIMOYTOJIHHOTO MapauleenHIe1a; HCCAe0BaTh 3aBUCUMOCTh 00bEMa
Ky0a OT JUTMHBI eT0 pedpa, BBIABUIATh H 000CHOBBLIBATH I'MIIOTE3Y.

IHa®sr0aaTh ¥ MPOBOAMTH AHAJIOTUM MEXIy MOHATUAMH IUIOLIAIN U 00bEMA, TIEpUMETpa U IUIONIAIU MOBEPXHOCTU. Pacno3HaBaTh UCTHHHBIC U
ITOKHBIE BBICKA3bIBAHUS O MHOTOTPAaHHUKAX, MPUBOAMTD MPUMePbI 1 KOHTPIIPUMEPHL, CTPOUTH BBICKA3BIBAHUS U OTPUILIAHHS BICKA3bIBAHHIMA.
PemiaTh 3a1a4u U3 peajbHON KU3HU

[loBTOpeHue u 06001eHHE
(10 u)

[ToBTOpEHHE OCHOBHBIX TIOHATHI U METOIOB]
Kypca 5 kiacca, 0000IIeHHEe 3HAHU

BoIYuCcAsATh 3HAYCHUSI BRIPAKCHUHN, COMICPIKAINX HATYPAIbHBIC YKCITa, OOBIKHOBCHHBIC H JCCATHUHBIC JPOOH, BBITOIHATE MPEOOPA30BAHUS YUCEIL.
BoIoupaTh coco6 CpaBHCHUSI YKCEIl, BRIUUCICHUN, MPUMEHSTh CBOMCTBA apu()METUICCKUX ACHCTBUN [T pallOHAIM3AllUHN BEIYHCICHUIA.
OcymecTBJISTh CAMOKOHTPOJIb BBIIOTHAEMBIX ICHCTBUI U CAMOIIPOBEPKY pE3yJIbTaTa BEIYUCICHHM.

PemiaTh 3aga4u U3 peaabHOI KU3HU, NPUMEHATh MaTeMaTHYeCKHe 3HAHUS JJIS PeIICHNUS 3a/1a9 U3 IPYTUX YYeOHbIX MPEIMETOB.

PemiaTh 3aa4n pa3HbIMH CIOCO0aMU, CPABHUBATH CIOCOOBI PEIICHNS 331a4l, BRIOMPATH PALUOHAIbHBIH c10C00
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6 kmacc (He menee 170 1)

Ha3panue
pa3aena (TeMbl)
Kypca (410

OcHOBHOE coJep:KaHue

OcHOBHBIE BH/IbI /IeSITEJILHOCTH 00y4YaloHXCsl

[Ipsimble Ha
mi1ockoctu (7 1)

PaccrosiHue MEXIy IBYMS TOYKaMM, OT TOYKH JIO|
MPSIMOIA, JUIMHA ITyTH Ha KBAaJpaTHOH CeTKe.
[Tprumeps! NPSAMBIX B IPOCTPAHCTBE

4acoB)
HatypaibHuble [Apudmernueckue AeiCTBHS € MHOTO3HAYHBIMHBBINOJIHSATH apu(MeTHYECKHE AeiiCTBUSI C MHOTO3HAYHBIMU HATYpaJbHBIMU YHCIaMH, HAXOJAMTH 3HAYEHHSs YUCIIOBBIX BRIPOKECHHI CO CKOOKamu 1 0e3
unciia HATypaJIbHBIMH YHCIaMH. UUCIOBBIE BBIPAKECHUS,ICKOOOK; BHIYUCIATH 3HAYEHHS BHIPAKCHHUN, COACPKAIUX CTENCHH. BHINOIHATH NPUKUAKY U OLeHKY 3HAYCHUH YUCIOBBIX BBIPAKCHUH, IPUMEHSTH)
(30 u) MOPSIIOK ~ ACHCTBUH, HCIOJBb30BAaHHE CKOOOK.MPHEMBI NMPOBepKH pe3ynbrata. Mcmoib3oBaTh NPU BbIYMCJIEHHMSIX NEPEMECTHTENIFHOE M COYETATEIbHOE CBOMCTBA CIIOKEHHS WU YMHOXKCHHS,
OKpyTJeHHE HATypalbHBIX YHCEIL. aCTIpEICIUTETILHOE CBOMCTBO YMHOXKEHHSI OTHOCUTENIBHO CIIOKEHHUS, CBOMCTBA apu(hMETUIECKUX ACHCTBUI.
Jlemuteny W KpaTHBIC 4Kcia; Haubombimmii oommidceienoBaTh YNCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBBIC SKCIICPHUMCHTEI, BHIIBUTAaTh H 000CHOBBIBATH I'MIOTE3BI.
ITeTUTEb U HAUMEHBIIee 00IIee KpaTHOE. DopmMyJIHPOBATH ONpeAeJeHHs] JICTUTENS U KPAaTHOTO, HAaHOOJBIIET0 OOIIEro JCIUTENs] B HAaNMEHBIIET0 OOMIEro KPaTHOTO, MPOCTOTO M COCTABHOTO
IPaziio)keHne 4Yuciia Ha MPOCThIE MHOMKHUTEIH.[dUCEIT; UCTIOIb30BATh ATH MOHATHUS MTPU PEIICHUH 33]1a4.
JlemiMocTh cyMMBbl U TipousBezeHus. JleneHue cl[IpuMeHATH aIropuTMBbI BEIUUCICHUS HAUOOIBINETO OOIIETO JSTUTENS M HAMMEHBIIECTO O0MIEro KPaTHOTO JBYX YHCEII, AITOPUTM PA3JIOKCHUS YKCia Ha|
OCTaTKOM. MPOCTBIC MHO>KUTEIIH.
IPeriieHre TEKCTOBBIX 3a7a4 UceaenoBaTh ycioBus aenuMocTd Ha 4 u 6. UceiienoBaThb, 00CyK1aTh, (POPMYJIHPOBATH H 000CHOBBIBATH BHIBO/I O YETHOCTH CYMMBI,
MPOU3BEEHUS: IByX YETHBIX UNCEII, IByX HEUETHBIX UNCIIE, YETHOTO U HEYETHOTO YUCEIL.
IUcerenoBaTh CBOICTBA IETUMOCTH CYMMBI U TIPOU3BEACHUS YHCEIL.
[MpuBOAMTHL NMPUMEPHI YUCEN C 33aJlaHHBIMU CBOMCTBAMHU, PacloO3HABATH BepHble U HeBePHbIe YTBEPKICHHS O CBOHCTBAX YHUCEN, ONMPOBEPrarh
HEBEPHBIE YTBEPHKACHUS C IIOMOLIBI0 KOHTPIIPUMEPOB.
IKoHcTpyHpoBaTh MaTeMaTH4YeCKHe MPeIJI0KeHUsl C TIOMOIIBIO CBI30K I, «HIIH», KECIH. .., TO...».
IPemraTh TEKCTOBBIC 33/1a4H1, BKIIFOYAIOIIHNE MIOHATUS ICTUMOCTH, apU(YMETHICCKUM CITOCOOOM, UCIIOJIb30BATh MEPEOOP BCEX BOBMOKHBIX BAPHAHTOB.
MoeupoBaTh X0 PEUICHHUS 3aJa4l C TIOMOIIBIO PUCYHKA, CXEMBI, TaOIUIIBI.
[MpuBOANTH, pa30MPaTh, OLEHUBATH PA3IHMYHBIC PEIICHNUS, 3aIIIICH PEIICHUI TEKCTOBBIX 3aa4
IKpuTHYecKH 01leHMBATH IIOJYYCHHBIN pe3yIbTaT, HAXOJUTh OMIMOKH, OCYIIECTBIISITh CAMOKOHTPOIIb, MPOBEPSISi OTBET HAa COOTBETCTBHE YCIOBHIO
Harasignast [leprnenmukyaspHple  TpsiMble.  [lapamnensHblePacno3HaBaTh Ha YepTexkax, pUCYHKAX CIlydad B3aUMHOTO PACIIONIOKEHHS ABYX MPSMBIX.
reomerpus. MpsiMbIE. U300paxkaTh ¢ MOMOIIBI0O YEePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM W KJIETYATOW Oymare JiBe MepeceKarolluecs MmpsiMble, JBe MapasuieibHbIe

MpsIMble, CTPOUTH NPSIMYI0, NEPIEHIUKYJIPHYIO JaHHOM.

[puBoAMTH NMpHUMePBI NAPATICILHOCTH U NEPIEHIUKYIIPHOCTU NMPSIMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIBHHKAX IEPIEHIUKYJSIPHBIE M MapajjeibHble CTOPOHBIL.
MEePIIeHTUKYIIPHBIMA CTOPOHAML.

Haoﬁpaman) MHOI'OYTOJIBHUKU € TapauICJIbHBIMHU,

IHaxoauTh paccTosTHHE MEX/Ty ABYMs TOUKaMH, OT TOUKH JI0 IPSIMOH, JUIMHY ITyTH Ha KBaPATHOH CeTKe, B TOM UHCIIE HCTIOIB3Ys IU(POBBIE PECypChI

Tpodu (32 4)

pooeii.
JlecaTHUHBIC IPOOU U METPUYECKAs CHCTEMa Mep.

ITeCATUIHBIME JIPOOSMH.
OTHOIIEHHE.
Macital, TpomopIHsI.
[ToHsITHE TIPOIEHTA.

BEJIMYMHBI M BETMYNHBI [0 €€ MPOLICHTY.

[POLIEHTHI.
[Mpaktnueckas  pabora  «OTHOLIEHHE
OKPY’KHOCTH K €€ InaMeTpy»

OOBIKHOBEHHAs JIpoOb, OCHOBHOE CBOWCTBO Ipo0wH,
cokparienue apodeit. CpaBHEHUE U YIIOPSI0YHBaHHE
Apudmerndeckne AeHCTBHS ¢ OOBIKHOBEHHBIMU U
JleneHne B JTaHHOM OTHOIICHHH.
Bermcnenne mpormeHTa 0T
PerieHne TEKCTOBBIX 3a7ad, COAEPXKALIUX IpoOu H

JUTUHBI

CpaBHHBATDH H YHOPSAA0YMBATH IpoOHU, BHIOUPATH CNOCO0 CPaBHEHHS APOOCH.

[peacTaBasTh JAeCATHYHbIE OPOOKM B BHIE OOBIKHOBEHHBIX IpoOell W OOBIKHOBEHHbIE B BHJE JCCATHYHBIX, HMCNOJb30BATh JKBHBAJIEHTHbIE
npeacraBjJeHus )IpOGHl)lX YHUCEJ TPU UX CPABHECHUU, ITPHU BBIYUCIICHUAX.

Hcnob30BaTh IeCITHYHBIE IPOOH TPH NPeoOpa30BaHNK BETMYMH B METPUYECKOH CHCTEME Mep.

BoInoJHATh apudMeTHUecKHe eficTBHS ¢ OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSIMH.

BbIYMCAATH 3HAYCHHS BBIPOKEHHUI, CO/epKallnX OOBIKHOBEHHBIC M JECSTHYHBIC JPOOHM, BBINONHATH NpeoOpa3oBaHus Apoleil, BLIOMPATh CHOCO0,
NMPUMEHSITH CBOiiCTBA apu(METHYCCKUX NCHCTBUI TS paliMOHATN3AIMH BEIYUCIICHHUH.

CocTaBJIsITh OTHOIICHNS U TIPOTIOPIINH, HAXOAUTh OTHOIICHNE BEJIMIHH, ACIUTH BEJININHY B JaHHOM OTHoIIeHHH. HaxoauTh 3kcnepuMeHTAIbHBIM
MyTEM OTHOIICHNE JUTMHBI OKPY)KHOCTH K €€ THaMeTpy.

WHTepnipeTnpoBaTh MaciiTabd Kak OTHOLICHHE BEINYUH, HAXOAUTh MAcIITa0 IU1aHa, KapThl U BEIYHUCIISATh PACCTOSHMUS, UCTIONB3Ysl MacIITao.
OOBSICHATD, YTO TAKOE MPOLIECHT, YIIOTPEOIISATH 000POTHI PEUH CO CIIOBOM IIPOLICHT». BhIpaskaTh MPOLEHTH B APOOSX U APOOH B IIPOLICHTAX, OTHOIICHHUE]
IBYX BEJIMYMH B POLIEHTAX.

BbIYMCIATH IPOLEHT OT YKCNIA U YUCIIO O ero NpoueHTy. OKpYIIsTh JpOOH 1 IPOLEHTbI, HAXOAUTh IPHOIMKCHHUS YHCEIL.

Pemats 3agaum Ha 9acTyu, NPOLEHTHI, IPOIOPIMHU, HA HAXOXJICHHE NpoOM (TIPOIEHTa) OT BEIHYHHBI M BEIUYUHEI 10 €€ Opodu (IIPOIEHTY), ApoOH
(IporieHTa), KOTOPBIN COCTABISCT OJHA BeMYHHA OT Apyroi. IIpuBoanTh, pa3oHpaTh, OLEHHBATH PA3INYHBIC PEIICHHUS, 3aIHCH PEIICHNI TeKCTOBBIX
Bamad.

IM3BjIekaTh MHGOPMANMIO W3 TaONMI M AMarpaMM, HHTEPIPETHPOBATh TAONMYHBIC JAHHBIC, OINpPEACNIITH HauOOJbIIee M HaWMEHBIIEE H3
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MPEACTABICHHBIX JaHHBIX

Harasignas
reomeTpus.
CummeTpust
(6 9)

OceBast cummerpust. LleHTpanbHas CUMMETpHsL.
octpoenue CHUMMETPUYHBIX QUTYP.
[IpakTudeckas padora «OceBasi CHMMETPUS.
CuUMMeTpHs B IPOCTPAHCTBE

Pacno3HaBaTh Ha YepTeXax U M300paKCHUAX, H300PaKATh OT PYKH, CTPOUTH C IOMOIIBIO HHCTPYMEHTOB (UIypy (OTPE30K, JIOMaHyl0, TPEYTOJIbHUK,
NPSIMOYTOJIBHUK, OKPY’KHOCTB), CHMMETPHYHYIO JaHHOH OTHOCHTEIIBHO MPAMOi, TOUKH.

HaxoauTh npuMepbl CHUMMETPHM B OKpysKaiomeM Mupe. MojequpoBars U3 Oymaru jBe (UIypbl, CHUMMETPHYHBIE OTHOCHTENIBHO TNPSIMOIi;
KOHCTPYHPOBATh TeOMETPHUYECKIE KOHPHUTYpalUH, HCIOJIB3YsI CBOUCTBO CHMMETPHH, B TOM YHCIIE C HOMOIIBIO IIU(POBBIX PECYPCOB.

HMccenoBaTh CBOMCTBA H3YUCHHBIX (QUTYp, CBSI3aHHBIE C CHMMETPHEH, HCIONIB3Ys SKCIIEPUMEHT, HaOII0IeHIEe, MOJICIINPOBAHHE.

O00CHOBBIBATH, OMPOBEPTATH C IOMOIIBI0 KOHTPIPHUMEPOB YTBEPIKICHHUS O CHMMETPUH QHUTYD

BoipaxeHus ¢
GyxBamu (6 1)

[IpumeHenne OyKB Ul 3alMCH MaTEeMaTHYECKUX
BbIpAKEHU I u MpeI0KEeHUH. bykBenHblIe]
BBIP)KEHUS 1 YUCIIOBBIC TTOICTAHOBKH.

IByKBEHHbIE paBEHCTBA, HAXOXKAECHHE HEH3BECTHOTO
KoMIoHeHTa. DopMyIIbl

IMcnoab30BaTh GYKBBI 171 0003HAYCHUSI YUCET, TIPH 3aMMCH MATEMATHYCCKUX YTBEPXKICHHUH, COCTABIIATH OYKBEHHBIC BRIPAKECHHS 110 YCIOBHIO 33/1aUH.
IMccienoBaTh HECTIOKHBIC YUCIIOBBIC 3aKOHOMEPHOCTH, MCIIOIb30BaTh OYKBBI ISl HX 3aIHCH.

BbIYHCAATH YKUCIOBOC 3HAYCHHE OYKBEHHOTO BBIPAKCHHS [IPH 33/I[AHHBIX 3HAUCHHUSAX OYKB.

BanmuchiBaTh GOPMYJIbI: IEPUMETPA U TUIONIA/IN IPSIMOYTOJIbHIKA, KBAPATa; IIIMHBI OKPYKHOCTH, IUIONIA/IN KPYTa; BHINOJHSATH BHIYMCIEHHS 110 ATHM|
bopmyam.

CocraBiasitb  (pOPMYJIBI, BBIP@XKAIOIIHE 3aBUCUMOCTH MEXKIAY BEIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHUE, [€HA, KOJUYECTBO, CTOMMOCTH;
[POU3BOUTENBHOCTD, BPEMsI, 00bEM pabOTHI; BBITOJIHATH BHIUUCIECHHS 110 3TUM (HOPMYIIaM.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETHIECKOTO JACHCTBUS

Harasjgnas
reomeTpusi.
Durypsi

Ha MJI0CKOCTH
(14 u)

YeThIpEXYTOIbHUK, MPUMEPHI YETHIPEXYTOJIbHUKOB,,
[IpsiMOYTOJIBHUK, KBapaT: CBOMCTBA CTOPOH, YIJIOB,
ImuaroHae.

l3mepeHue yriioB. Busibl TpeyronbHUKOB.
[lepumerp MmHoroyrombHuka. Ilmomans ¢urypsl,
[DopmyJiel HepuMeTpa U MJIOIAAN IPSMOYTOJIbHUKA.,
[TpuOmmkéHHOE M3MepeHue TUIoIay QUryp.
[TpakTudaeckas pabdora «Ilmomans kpyra»

IN300paskaTh Ha HEIMHOBAHHOW M KJICTYATOH Oymare ¢ MCHOJIb30BAHHEM YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTONBHUKH C 33laHHBIMH CBOMCTBAMU: C
MapajieIbHBIMY, TIEPICHANKYIAPHBIME, PaBHBIMH CTOPOHAMH, NMPSMBIMU YTTIAMH U Jp., paBHOOeApeHHbIH TpeyroibHuk. IlpeanaraTte u 00cyKaaTh)
€cIoCco0bI, AJITOPUTMBbI IOCTPOCHHUS.

HccnenoBaTh, WCHONB3Yys IKCIEPHUMEHT, HAONIOACHHE, MOJICIMPOBAaHHME, CBOMCTBA IPSIMOYrOJIbHUKA, KBajpaTa, pa30ouBaTh Ha TPEYTOJIbHHKH.
O00CHOBBLIBATb, ONPOBEPraTh C I[OMOILBI0 KOHTPIPUMEPOB YTBEPXKAEHHS O NPsIMOYTOJIbHHKE, KBaJpaTe, Paclmo3HaBaThb BEPHbIE U HEBEPHBIC
[YTBEP K ICHUSL.

M3MepsATH ¥ CTPOUTH C TIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM YHUCJIE B MHOTOYTOJbHUKE, CPABHUBATDL YIJIbl; PACIIO3HABATH OCTPbIC, IIPSIMBIE, TYIIbIE,
pa3BépHyThie yrubl. Pacmo3HaBaTh, H300pakaTh OCTPOYTONBHBIA, NPSIMOYTOJBHBIA, TYMOYTOIBHBIH, pPaBHOOCIPEHHBIH, PaBHOCTOPOHHHM
TPEYTOIBHUKH.

BbIuncasITH IEPIMETP MHOTOYTOTEHHKA, TIIOIA/[b MHOTOYTOJIbHUKA pa30HeHreM Ha IPSIMOYTOJIBHHIKH, Ha PaBHBIE (QUTYPHI, HCTIOIb30BaTh METPHUECKHUE
€ TMHUIIBI U3MEPEHHS JUTMHBI ¥ TUIOIIAMN.

Hcnoab30BaTh NPUGIHKEHHOE N3MepeHHe JUIMH U IUIONIAIei Ha KiIeT4aToi Oymare, npuOImKEHHOE n3MEepeHHe JUTMHBI OKPY)KHOCTH, IIONIA 1 KPyTa)

[10J10:KUTEIbHBI
e u
0TpULaTEeNbHBIE
uncia

(40 u)

Llenbie uncna. Moaynb uucia, reoMeTpuyecKas
MHTEpIIpeTanus MOay . YNCIOBbIE MPOMEXKYTKH.
[lomoxkuTeNnbHBIE U OTPULATENIBHBIC  YHCIIA.
CpaBHEHHE TIIOJIOKUTENBHBIX M OTPUIATEIBHBIX
[auCelt. Apudmernyeckne JIeHCTBUS C
[OJI0KUTEIILHBIMUA U OTPULIATEIILHBIMU YHACIAMH.
Perrenne TeKCTOBBIX 3aj1a4

[IpuBOANTHL NPUMeEPHI UCIIOIB30BAHNA B PEAIbHOM KU3HU MOJT0XKUTEIbHBIX U OTPULIATEIbHBIX YHCEIL.

M300pakaTh 1ieJble YNCIIa, TOJIOKHUTENbHBIC U OTPULIATEIbHBIC YHCIIA TOYKAMHU Ha YUCIIOBOH NPSIMOIi, HCII0Ib30BATh YHCIOBYIO NPSIMYIO /IS CPAaBHEHUS
[IFICeIT.

IMpuMeHATH MPaBUJIA CPABHEHNS, YHOPAAOYHBATH I[EJbIE YMCIa; HAXOAUTh MOIYJIb YHCIA.

DopMyIHPOBATH MPABMJIA BEIYUCICHHS C ITOJI0KUTEIFHBIMU 1 OTPUIATEIbHBIMI YHCIAMH, HAXOAUTH 3HAYEHHSI YHCIIOBEIX BRIPKCHHUH, COIepIKalIHX]
IMEeHCTBUS C TTOJOKUTEILHBIMHI U OTPHUIATEIILHBIMH YHCIIAMH.

[IpuMeHSITH CBOIiCTBA CJIOXKEHUS U YMHOXEHUS Ul IpeoOpa3oBaHus CyMM U IPOU3BEACHUH
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B IIPOCTPAHCTBE
1)

[Pa3BEPTOK MHOTOTPAHHHUKOB, LIMJIMHAPA U KOHYCA.
[pakTnueckass  pabora  «Co3manme  Mopenei
[POCTPAHCTBEHHBIX (HUTYPY.

[onsiTne 00BEMaA; eAMHMIBI M3MEpeHHsT 00BEMa.
OO0BEM TPAMOYIOJIBHOIO Iapajienenunena, Kyoa,
hopmyIbl 00BEMA

[Ipeacrasienue [IpsMoyronbHas cuCTeMa KOOPAMHAT Ha IUIOCKOCTH.[OObACHATh U WLIIOCTPUPOBATH NMOHATHE NPSIMOYTrOJbHOH CHCTEMbl KOOPJAMHAT HA IUIOCKOCTH, HCIIOJIb30BaTh TEPMHHOJIOTHIO; CTPOUTH HA
ITAaHHBIX [KoopHaThl TOYKM Ha IUIOCKOCTH, aOcIucca HKOOPAMHATHOI INIOCKOCTH TOYKH M (UIYPbI IO 33/laHHBIM KOOPIMHATAM, HAXOAMTb KOOPIMHATHI TOUEK.
(6 u) OpIMHATA. HuTaTh CTONOYATHIC M KPYTOBBIC AUArPAMMBbl; HHTEPIIPETHPOBATH JIaHHBIC, CTPOMTH CTOJIOUATHIC AUATPAMMBI.
Ctonbuarsie ¥ KPYroBbIC JHArPaMMBL.
[Mpaktudeckas padora «ITocTpoeHHe auarpamm».
IPeriieHne TEKCTOBBIX 3ajiad, cojAepKamux aaHHbie,cnoabp30BaTh HHPOPMALUIO, TIPEACTABICHHYIO B TaONHLAX, HA UarpaMMax Juisl pEIIeHHs TEKCTOBBIX 3a/1a4 U 3a/ia4 U3 PealbHOM KH3HH
Mpe/CTaBICHHbIC B TAONMIAX U HA AUAarpaMMax
HarasaHas [psiMoyronbHBIA Mapamtenenumnesn, Ky0, mnpusMa,PacnmosHaBaTh Ha yepTexkKax, PUCYHKaX, ONUCHIBATH MUPAMUY, IPU3MY, LIMIIHHIP, KOHYC, I1ap, H300pakaTh UX OT PYKH, MOJeJIMPOBaTh U3 Oymary,
reoMeTpHsl. nupamMuia, KOHyC, INUIMHAP, Wiap U cdepaliiacTHinHA, TPOBOJIOKH u 1p. [IpHBOAMTH NIPUMePbI 00BEKTOB OKPYKAIOIIETr0 MUPa, NMEIOIINX (JOPMbI Ha3BaHHBIX TEII.
Durypbi 1300pakeHue mpocTpaHcTBeHHBIX Guryp. [IpumepsiMcnobp30BaTh TEPMHHOJIOTHIO: BEpIIHHA, peOPO, TPaHb, OCHOBAHKE, BHICOTA, PAAUYC H AUAMETp, pa3BEPTKA.

3y4aThb, UCTIOJb3Ys SKCIIEPUMEHT, HAOMIOAEHNE, N3MEPEHHE, MOJETNPOBAHNE, B TOM UHCIIE KOMIBIOTEPHOE, U ONHCHIBATH CBOMCTBA HA3BaHHBIX TEll,|
BBISIBJIATH CXOACTBA U Pa3jIM4Ms: MEeXIY IUPaMUA0H U NPU3MOIL; MEKIy LHUIMHAPOM, KOHYCOM U LIAPOM.
Pacrno3naBaTh pa3BEPTKY Napauienenune/a, Kyoa, Ipu3Mbl, MHPaMHIbL, KOHYCa, [IIHHAPA; KOHCTPYHPOBATH JaHHbBIC Tela U3 Pa3BEPTOK, CO3/1aBaTh
nx moneny. Co3gaBaTh MO IPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, MpOBOJIOKH, IIACTHIINHA U JIp.)
IM3mMepsITH HA MOJEJISIX: JUIMHBI pEOEp MHOTOTPaHHHUKOB, IUAMETp IIapa.
BoiBoauTh popmyisty 00bEMa IPSAMOYTOIBHOTO TapaUIeNEIHIIeA.
Boruucasate no gpopmynam: o65EM IpsIMOYTOIEHOTO Mapajuiefenunesia, Kyoa; HCTIOIb30BaTh CANHHIB H3MEPeHUsI 00bEMa; BIYHCIATE 00BEMBI Tel,
COCTaBJICHHBIX U3 Ky0OB, MapajuIeIeNHIIe/I0B; pellaTh 33/1a4H C PEIbHBIMU JAHHBIMU

IloBTOpEHMeE,
0000IIEeHNe,
cucTeMaTH3anu
st

(20 u)

[ToBTOpEHKE OCHOBHBIX MOHSITHI
11 METOJIOB KYypCOB 5 U 6 KJIaccoB,
00001IIeHIE U CHCTEMAaTH3aIIHs
BHAHUIT

BbIuucasiTh 3HaYCHHS BRIPOKSHUH, COJIEpIKALMX HATYpaJIbHEIE, [eJIbIe, TOJI0KUTEIIbHBIE H OTPULATEIbHEIC
[urCIIa, OOBIKHOBEHHBIE M JICCSATHYHBIC IPOOH, BBITOIHATH IPEoOPa30BaHMs YHCEI U BEIPaXKSHHH.

Briouparhb cnocod cpaBHEHMs 4HCEN, BBHIUUCICHUH,

NMPUMEHSITH CBOICTBA ap(PMETHUESCKUX JEHCTBUH IS

[PaIlOHANN3aIUH BBIYUCICHHUH.

Pemats 3a1a4n 3 peanbHO *KNU3HH, NPUMEHSTh MaTeMaTH4YecKHe 3HAHUS 11T PEIICHNS 3a1a4 U3 JPYTuX
MpEeIMETOB.

PemaTh 3a1a4u pa3HBIMH CIIOCO0AMH, CPABHUBATH, BLIOUPATDH COCOOBI PEIICHUS 3a1a4uH.
OcyecTBIATH CAMOKOHTPOJIb BBINOJIHAEMBIX JISHCTBUN

M cCaMOIIPOBEPKY pe3yJibTaTa BHIUMCICHUI

ITpu pazpaboTtke paboyeii MporpaMMbl B TEMaTHUECKOM IIAHUPOBAHHUH JOJDKHBI OBITh YYTEHBI BO3MO)KHOCTH HCIOIB30BAaHMS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTENIbHBIX PECYPCOB, SIBISIFOLIIUXCS yIEOHO-METOANYECKUMH
MarepuazamMu (MyJIbTUMEANIHBIE TIPOrPaMMBI, DJICKTPOHHBIE YUEOHNKH M 33/JaUHHUKH, SJIEKTPOHHbIE OMOINOTEKH, BUPTYaJIbHbIE J1Ta00PaTOPHH, UTPOBBIE MPOrPAMMBI, KOJUIEKIIUH HU(POBBIX 00pa3oBaTeIbHBIX PECYPCOB),
UCIOJIb3YEMBIMHU JUTsl OOYYEeHHsI M BOCITHUTAHHS PA3IMYHBIX IPYIII MOJb30BaTesei, PEACTABICHHBIMU B JICKTPOHHOM (IHM(POBOM) BHIE M PEaTU3YIOLIMMHU JuIakTHdeckue Bo3moxkHocTn VKT, cozmepikaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/IATEIbCTBY 00 00pa30BaHHH.
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PABOYAS IMTPOI'PAMMA YUYEBHOTI'O KYPCA «AJITEBPA». 7 - 9 KIIACCBI

LEJW N3YYEHNS YYEBHOTI'O KYPCA

Anrebpa SBISIETCSI OJJTHAM U3 OIIOPHBIX KyPCOB OCHOBHOM IIKOJIBI: OHA 00eCIeYnBaeT U3yUeHUE IPYTUX JUCIHILIIH, KaK €CTEeCTBEHHOHAYYHOT0, TaK U T'YMaHUTapHOTO IIMKIIOB, € 0CBOGHHE HEOOXO0IUMO IS POIOIDKCHUS
00pa3oBaHus M B ITOBCETHEBHOH XM3HU. Pa3BuTHe y 00ydaromuxcst HayYHBIX IPEACTABICHUH O NMPOMCXOXKICHUH U CYIIHOCTH anreOpanmdecKux adCTpaknuii, crioco0e OTpakeHUs] MaTeMaTHIeCKOH HayKOH SIBICHHH M
IIPOLIECCOB B TIPHPOJIC M OOMIECTBE, POJM MaTeMaTHYECKOT0 MOJCIMPOBAHUS B HAyYHOM IO3HAHUH U B IPAKTHKE CHOCOOCTBYET ()OPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHHS M KA4eCTB MBIIUICHUS, HEOOXOUMBIX IS
aJlanTalyy B COBPEMEHHOM LH(POBOM oO1ecTBe. M3yueHue anreOpsl ecTeCTBEHHBIM 00pa3oM 00ecreurBaeT pa3BUTHE YMEHUS HAOJI01aTh, CPABHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILIICHNS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBHS M BBIBOJIBL, ()OPMYJIMPOBATh yTBEpkAeHU. OCBOCHHE Kypca anreOpbl 00ecreyrBaeT pa3sBUTHE JJOTHYECKOTO MBILIIICHHS 00YYarOINXCs: OHU HCIIOIb3YIOT
JIeTyKTUBHBIC ¥ WHAYKTUBHBIC PACCYKICHUs, 0000IIeHe U KOHKPETH3alKIo, a0CTparupoBaHie u aHanoruroo. O0yueHue anredpe mpeanoiaraeT 3HaYUTeNIbHbIH 00bEM caMOCTOSATENbHON AEATEIBHOCTH 00YYarOINXCs,
[IO3TOMY CAMOCTOSTEIBHOE PELICHHE 3a/1a4 €CTECTBCHHBIM 00pa30oM SIBJISCTCS pealu3aluell JesTeIbHOCTHOTO IIPUHIMIIA 00yYeHHUS.

B cTpykType nporpammsl yu4eOHOT0 Kypca «Anredpay 0CHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJEPIKAaTeIbHO-METOANYECKAE THHAN: «UNCIa U BEIMHUCICHUS»; « AreOpandecKie BRIPayKeHUS»;

«YpaBHeHHs U HepaBeHCTBaY; «DyHkmm». Kakias U3 aTHX comepKaTeIbHO-METOANYSCKUX JTHHUH pa3BUBAeTCsl Ha MPOTSHKEHUN TPEX JIeT U3YYeHHs Kypca, eCTECTBEHHBIM 00pa3oM HeperuieTasich U B3aUMOJCHCTBYS C
JPYTHMH ero JIMHUSIMU. B Xoz1e n3ydyenus Kkypca 00yJaroniMcst IPHXOANTCS JIOTUUECKU PacCy’KAaTh, HCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH SI3bIK. B CBSI3M ¢ 3THM I1es1ecoo0pa3HO BKIIOUHUTE B IIPOTPaMMy HEKOTOPHIE
OCHOBBI JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC PA3/Ieibl MATEMaTHYECKOTO 00pa30BaHUSA U CIIOCOOCTBYIOLINE OBJIAJCHUIO 00YYalOIIMMHCS OCHOB YHHUBEPCAILHOIO MAaTEMAaTHYECKOTrO sA3bIKa. TakuM 00pa3oM, MOKHO
YTBEPIK/IaTh, YTO COJEPIKATEIBHON U CTPYKTYPHOH OCOOCHHOCTBIO Kypca

«Anredpay SIBISETCS €r0 MHTETPUPOBAHHBINA XapakKTep.

Coznepxanue JTUHUM «HHCla U BBIYUCICHUSI» CIYKHT OCHOBOH Ul JAIbHEHIIEr0 M3y4eHHs] MaTeMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO Y OOYYArOIMXCS JIOTMYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHS IOJIb30BATHCS
AITOPUTMAMH, a TaKXKe MPUOOPETCHHUIO NMPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX ISl TOBCEAHEBHOW jKM3HH. Pa3BUTHE TMOHATHS O YHCIE B OCHOBHOMW IIKOJIE CBS3aHO C PAallMOHAJIbHBIMH M UPPALMOHAIBHBIMH YHCIAMH,
(bopMupOBaHHEM NPEACTABICHUH O AEHCTBUTEIBHOM YHCIIE. 3aBEPIICHIE OCBOCHHS YHCIIOBOI JIMHUM OTHECEHO K CTapIleMy 3BeHy 00IIero oopa3oBaHusL.

Coneprkanue IByX aureOpandecKux JIMHAN — «AnreOpandeckue BEIPKEHHs» 1 «YpaBHEHUsI 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAFONIMXCSl MaTEMaTHYECKOTO arapara, Heo0X0MMOro JUIsl pereH s
3aj7a4 MaTeMaTHKH, CMEKHBIX PEIMETOB U IIPaKTHKO-OPHEHTUPOBAHHBIX 3a1a4. B 0CHOBHOII IKoIIe y4eOHBII MaTepHall IpyIIIUPYeTCsl BOKPYT PALlOHAIBHBIX BRIpOKCHUH. Aredpa 1IeMOHCTPUPYET 3HAaUCHHE MaTeMaTHKH
Kak s13bIKa JUIsl TIOCTPOCHHSI MATEMAaTHYECKIX MOJIEIIEH, ONTMCAaHMs IPOLIECCOB U SIBICHUH pealbHOro Mupa. B 3axaun o0ydeHns anredpe BXOIIT TakkKe JalIbHEHIIee pa3BUTHE alITOPUTMUIECKOTO MBIIIICHHsI, HE00X0IMMOT0,
B YaCTHOCTH, /ISl OCBOCHHUS Kypca HH()OPMATHKH, 1 OBJIaJICHUE HABBIKAMHU JICAYKTHBHBIX paccyxaeHuil. [IpeodpasoBaHne CHMBOIBHBIX ()OPM BHOCHUT CBOM CrielU(UUECKH BKIIA/L B pa3BUTHE BOOOPayKEHHMs, CIOCOOHOCTEIT
K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue HyHKIHOHATBHO-TPAQUIECKON JIMHUN HALEJICHO Ha TTOJyUYeHHE IIKOJIbHUKAMU 3HAaHUH 0 QYHKIHMAX KaK BaKHEillIeil MaTeMaTH4ecKoi MOJIeIN Ul ONIMCAHMS M UCCIIEA0BAHUS pa3HOOOPA3HBIX MPOIECCOB U
SIBJICHUH B TIpUpoJe U obuiecTBe. M3ydeHne 9Toro MarepHaiia croco0CTBYeT Pa3BUTHIO Y 00yYaIONMXCsl yMEHHS HUCIIOJIb30BaTh PA3JIMYHbIC BHIPA3UTENBHBIC CPE/ICTBA S3bIKAa MATEMATHKU — CJIOBECHBIC, CHMBOJINYECKHE,
rpadudeckne, BHOCUT BKJIa] B HOPMUPOBAHHE HPEACTABICHHI O POJIM MAaTEMaTHKU B PAa3BUTUH IIMBUIM3ALMH U KYJIBTYPBIL.

MECTO YYEBHOI'O KYPCA B YYEGHOM ITJIAHE

CornacHo yueOHOMY IutaHy B 7—9 Ki1accax u3ydaeTcs: yueOHbIH Kypc «Asredpay, KOTOPBIH BKIFOYAET CJIeYIOIINe OCHOBHBIE Pa3/ielibl coJepKanus: «Hucna u BEIYUCICHHUS», « AJIreOpandecKye BEIPaXKeHHsD), « Y paBHEHHS
U HepaBeHCTBa», « DyHKIUM.

VueOHblii 1aH Ha n3y4eHue anreOpbl B 7—9 Ki1accax OTBOAUT HE MeHee 3 y4eOHbIX 4acoB B HEZEIIO B TEYEHHE KaX/J0T0 Tojia 00ydeHus, BCero 3a Tpy roja o0yuenus — He MeHee 306 y4eOHbIX 4acos.

COJIEPXKAHUME YUEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

7 xmace

Yucna u evluucienus

PanmoHanbHbIe YnCIa

Jlpo6u 0OBIKHOBEHHBIE U AECSATUYHbIC, IEPEX0]] OT OAHON (OpMBI 3amucH apobeit k apyroi. [ToHsATHE palMoHaIBHOTO YUCiIa, 3alKMCh, CPABHEHHUE, YIIOPSJOUYNBAHUE PALMOHAIBHBIX Yucell. AprudMeTHIeCKHe TeHCTBU C
palMoHaNbHBIMU YKcIaMu. Perenue 3a1a4 n3 peabHOM NPaKTUKU HA YacTH, Ha IPOOH.

CrerneHb ¢ HaTYpaJbHBIM MOKa3aTeNeM: OIpe/ielieHne, Mpeodpa3oBaHue BRIPAKEHUH HA OCHOBE OMpEJeeHH s, 3amiuch OONbIINX Yncel. [IPOIeHTHI, 3amich MPOLEHTOB B BUJE APOOH M ApoOM B BHIE MPOLEHTOB. TpH
OCHOBHBIC 33/1a41 Ha MPOIICHTHI, PEIICHUE 33134 U3

peanbHOI MPaKTHKH.

[MpumeHeHre PU3HAKOB JETUMOCTH, PA3JI0KCHHE Ha MHOXKUTEH HATYPATbHBIX YHCEL.

PeasbHble 3aBHCHMOCTH, B TOM YHCIIE TIPSIMasi B 00paTHast IPOTIOPIIHOHATBHOCTH.

Anzebpauueckue gvipasrcenus

[epemenHbIe, YUCIIOBOE 3HAUCHUE BBIPAXKEHHS C MepeMeHHOit. [lomycTiMble 3HaYeHHs epeMeHHbIX. [IpecTaBieHie 3aBUCHMOCTH MEXK/y BeIMdYMHAMU B Buae Gopmyisl. Berancienus mo gopmynam. [IpeobpasoBanue
OYKBEHHBIX BBIPOKCHHI, TOXKISCTBEHHO PABHbBIC BHIPAKSHUSI, IIPABUIIa TPe0Opa3oBaHust CyMM M MPOU3BEICHUI, ITpa-

BHUJIA PACKPBITHSI CKOOOK U MIPUBEICHUS MO00HBIX ClIaraeMbiX.

CBOIiCTBA CTENICHH C HATYPaJIbHBIM [T0KA3aTEIIEM.

OpnHowieHbl U MHOTOWICHBI. CTerneHh MHOTOWICHa. CIOXKECHUE, BRIUUTAHUE, YMHOKCHHE MHOTOWICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHUSI: KBaJIpaT CyMMBI U KBajapar pa3sHoctu. dopmysa pasHOCTH KBaapaToB.
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PaznoxxeHne MHOIO4IEHOB HA MHOKUTEIIH.

Ypasnenus

VYpaBHeHue, KOpeHb ypaBHEHHs, IPaBIJIa TPeoOpa30BaHUs ypaBHEHNUS, PABHOCUILHOCTh YPaBHEHUI.

JIuneitHoe ypaBHEHHE ¢ OAHOM MEpEeMEHHOH, YHCII0 KOPHEH JIUMHEHHOTO ypaBHEHHS, pPeIIeHHEe IMHEHHBIX ypaBHeHHH. COCTaBICHUE YPaBHEHUH MO YCIOBHIO 3aJa4ul. PemeHne TeKCTOBBIX 3a1a4 ¢ TOMOLIBIO yPaBHEHHI.
JIuneiiHoe ypaBHEHHUE ¢ IBYMs IIEpeMEHHbIMH U ero rpaduk. Cucrema JIByX JMHEHHBIX YPaBHEHHH ¢ ABYMs EpEMEHHBIMU. PellleHne cucteM ypaBHEHHIH clIOCOOOM MOJICTAHOBKH. [IpUMepBI peleHus TeKCTOBBIX 3a/a4 ¢
[IOMOIIBIO CUCTEM YPaBHECHUIL.

KoopauHats! 1 rpadukn. OyHKINH

Koopnunara Touku Ha npsamoil. YuciaoBsle IpoMeKyTKU. PaccTosiHue Mex Ty IBYMs TOUKaMH KOOPJUHATHOM IMPSMON.

[psimoyrombHast cucteMa koopanHat, ocu OX m Oy. AGcrucca 1 OpiHATA TOYKH Ha KOOPIAUHATHOH IuTockocTH. [Ipnmeps! rpadmkoB, 3a1aHHbIX GopMynamy. YteHnue rpadikoB peasibHEIX 3aBHcUMocTei. [TonsTne
¢byukumu. I'paduk pyuxuuu. CoiicTBa QpyHkuuii. JInHei-

Has ¢yHkuus, e€ rpaduk. I'paduk yukuun y = | x |. Tpadudeckoe perieHne TMHEHHBIX YpaBHEHUI U CHCTEM JIMHEHHBIX YPaBHEHH.

8 iacc

Yucna u éviuucnenus

KBanpatHslii kopeHb u3 uncina. [lorstue 06 uppanuoHaabHOM yrcie. JleciTHIHbIe MTPHOIMKEHHS HPPAMOHANBHBIX yucel. CBoiicTBa apu(METHIECKIX KBaAPATHBIX KOPHEH U UX MIPUMEHEHHE K MPE0OPa30BaHHIO YHCIOBBIX
BBIPQKEHUH U BBIYMCICHUSIM. [leficTBUTENIbHBIE YHCTIa.

CreneHs ¢ LeIbIM N0Ka3areneM U e cBoiicTBa. CTaHIapTHAs 3allUCh YUCTIA.

Ancedpauueckue gvipasrcenus

KBanpatHsblif TpEXuiieH; pa3oKeHHe KBaIpaTHOTO TPEXUWICHA Ha MHOKHUTEIH.

Aurebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoil ipoou. CrioxkeHue, BEIMUTaHNe, yMHOKEHHE, ACIeHNe areOpandeckux apooeil. ParponanbHble BRIpaXKeHHs U UX IIpeoOpa3oBaHue.

Ypasuenusa u nepasencmea

KBanpatHoe ypaBHeHHe, popMyia KOpHEH KBaapaTHOTO ypaBHeHH. Teopema Buera. Pemenne ypaBHeHHH, CBOISIIUXCS K TMHEHHBIM 1 KBaapaTHBIM. [IpocTeiimme 1poOHO-palioHaIbHEIC YPaBHEHHS.
I'paduyeckas nHTEpIpETaLUs YPaBHEHUH € IByMs IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHUI C IBYMS epeMeHHBIMU. [IprMeps! pemmeHns ciucTeM HeTMHEHHBIX YPaBHEHHH C IBYMS TIEPEMEHHBIMHU.
Penrenrie TeKCTOBBIX 3a/1a4u anredpamdeckuM crrocoOoM.

UucnoBble HEpaBEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ 0/1HO nepeMeHHoi. PaBHOCHIBHOCTh HepaBeHCTB. JIMHEHbIE HepaBeHCTBA C OJJHON niepeMeHHON. CUCTeMbl IMHEHHBIX HEPABEHCTB C OJTHON TIepEMEHHOM.
Dyukyuu

[Moustre Gpynkiuu. OOGNACTh ONMpEACICHUS 1 MHOXECTBO 3HaueHUH pyHKImU. CriocoObl 3a1aHust QyHKIUI.

I'paduk dynkunu. Urenue cBoiicTB GyHkuu mo e€ rpaduky. [IprumMepsl rpaduKoB QYHKIHA, OTPAKAFOIIUX PEaTbHBIC MPOIIECCHI.

DYHKINH, ONICHIBAIOIINE TIPAMYIO H 00PaTHYIO MPOTIOPIHOHATBHEIE

3aBUCHMOCTH, UX TpaduKH.

@Oyuxkumn Y=X2, y=x3,y= x, y=1lxl

I'paduueckoe penieHne ypaBHEHUH U CPICTgl\;ypaBHCHHP’I.

9 knacc

Yucna u éviuucnenus

JleficTBUTEIBHBIE YHCIIA

ParronanbHbIe Ynca, MppalOHaATIbHBIC YMCIa, KOHEYHBIC 1 OECKOHEUHBIE AeCATHYHBIC APOOH. MHOKECTBO ICHCTBUTEIBHBIX YHCEIT; ISHCTBUTEIBHBIC YHCTa KaKk O0ECKOHEUHbIE AeCATHYHbIC Apo0H. B3anMHO 01HO3HAYHOE
COOTBETCTBHE MEXLy MHOKECTBOM JICHCTBUTEIBHBIX YHCEN M KOOPIUHATHOH MPSIMOIA.

CpaBHeHHeE JICHCTBUTENBHBIX YUCEN, apu(hMETHICCKUE TCUCTBHS C EHCTBUTEIEHBIMH YHCITAMHU.

Wzmepenust, puOIMKEHUS, OLIEHKH

PazmMepbr 00bEKTOB OKPYIKAIOIIETO MUPA, JUTUTEIBHOCTH ITPOIIECCOB B OKPYKAIOIIEM MHpE.

[MpubmmkéHHOE 3HAYCHHE BEIMIHHbBI, TOYHOCTD NpuoOImkeHns. OkpyriieHne ynce. [Ipukuaka u oleHKa pe3yIbTaToB BHIUUCICHHH.

Ypasuenusa u nepasencmea

YpaBHEHHUS C OJHOH TIEpEMEHHON

JInneitnoe ypaBHenue. Pemienne ypaBHeHUH, CBOIAIINXCS K TMHEHHBIM.

KBanpatHoe ypaBHeHHe. PenieHue ypaBHEHUI, CBOISIIIXCS K KBaApaTHbIM. brkBagpaTHOe ypaBHeHHE. [IprMepsl pelieHns] ypaBHCHUHN TPEThEi U 4eTBEPTOM CTEIICHEH Pa3JIoKEHHEM Ha MHOKHUTEIIH.
Penrenvie 1poGHO-palnOHANBHBIX YpaBHEHHN. PelieHre TeKCTOBBIX 33/1a4 areOpandecKiuM METOIOM.

CHCTEeMBI ypaBHCHHI

YpaBHEeHHUE C ABYMs IEPEMEHHBIMH M €ro Tpaduk. PenieHue cucteM OBYX JIMHEWHBIX YPaBHEHHH C ABYMs NepEeMEHHBIMH. PelieHre cucteM JByX YpaBHEHHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOI CTEICHU.
I'paduyeckas uHTEpHpETALUS CUCTEMBI YPABHEHUH C ABYMsI IEPEMECHHBIMH.
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Pemenue TEKCTOBBIX 33124 alreOpandeckuM CIIocoOoM.

Hepasencrna

UncnoBble HEPABEHCTBA U MX CBOWCTBA.

Permiennie TuHEHBIX HEPABEHCTB C OJHOU IepeMEHHON. Pertenue cucteM IMHEHHBIX HEPABEHCTB ¢ OIHOU nepeMeHHoN. KBagpaTHbie HepaBeHCTBa. [ paduyeckas HHTepHpeTalis HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI
TIEPEMEHHBIMH.

Dyukyuu

KBanpatnunas ¢pynknms, e€ rpaduk u coiicta. [lapadoia, KOOpJHHATE BEPIIMHBI TapaboIIbl, OCh CHMMETPUH apadoIIbl.

I'paduxn yHKIwIH:

y =kx, y=kx + b, yzf,y:x3,y:x,y=|x|nnxcaoﬁcrsaf

Yucnoswle nociedosamenbHoCmu

Omnpenernenne 1 CriocoObl 3a1aHAs YHCIOBBIX [TOCIIEI0BATEIFHOCTEH

IMoHsATHE YUCIOBOMN MOCIECAOBATEILHOCTH. 3aJaHHE OCIIE0BATEIBHOCTH PEKYPPEHTHON HopMyIIoii 1 hopMyII0ii N-To YiIeHa.

ApudmeTndeckas ¥ TeOMEeTPpUIECKas IPOTrPecCHH

Apudmerndeckas ¥ reoMeTpuueckas nporpeccun. GopMysl N-To dieHa apu(METHIECKONH ¥ TE€OMETPHIECKON IPOTPECCHif, CyMMBI IIEPBBIX N UICHOB.

H3zo0paxeHne 4eHOB apu(PMETHIECKON U TEOMETPHUYECKOM MPOTPecCHit TOYKaMHU Ha KOOPAWHATHON TIIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMANBHBIN pocT. CI0KHBIE POLICHTHL.

[JIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOM PABOYEN ITPOI'PAMMBI KYPCA (110 TOJAM OBYUYEHIT)

OcBoeHme yueOHoro Kypca «Anredpa» Ha ypoBHE OCHOBHOT'O 001Iero o0pa3oBaHusl JOJDKHO 00ECIIeunBaTh JOCTIKEHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:

7 xnacc

Yucna u eviuucnenus

— BBINONHATE, cOueTast yCTHBIC U ITUCbMEHHBIC IPHEMBI, apU(MeTHICCKUE ICHCTBHS ¢ pallHOHAIbHBIMU YHCIAMH.

— HaxoanTb 3Ha4YeHHs YNCIIOBBIX BBIPOKEHUI; IPUMEHSITh PA3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIICHHS 3HAYSHUH IPOOHBIX BBIPAKEHHH, COAEPIKAIINX OOBIKHOBEHHBIE U JIECSTHYHBIE APOOH.
— [lepexonuTh OT 0JHOI (HOPMBI 3aITUCH YHCEN K IPYTOi (Tpeodpa3oBBIBATh AECATHYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JICCATUIHYIO JPOOB).
— CpaBHMBATh M YIOPSI0YUBATH PALIMOHABHBIC YHCIIA.

— OKpyTJIATh YHCIa.

— BBINONHATE NPUKUIKY U OLIEHKY Pe3yJIbTaTa BHIUMCICHHH, OLICHKY 3HAUYSHUH YUCIIOBBIX BBIPAXKEHUH. BBIMOIHATE AEHCTBHS CO CTENEHSIMHU C HATYPAJILHBIMH MOKA3aTEeISIMH.

— ITpUMEHSTH PU3HAKHU JIEITUMOCTH, Pa3I0KeHHE HA MHOXKUTEIIN HATYPAIbHBIX YHCEIL.

— Pemate npakTHKO-OPHEHTHPOBAHHBIE 3a]a4M, CBSI3aHHBIE C OTHOLICHHEM BEJIMYHH, IPONOPIHOHAILHOCTBIO BEIMYMH, NPOIEHTaMH; HHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUs 3a4a4d C y4ETOM OrpaHHYEHHH,
CBSI3aHHBIX CO CBOICTBAMH paccMaTpHUBaeMbIX OOBEKTOB.

Ancedpauueckue gvipasricenus

— Hcrnonb30BaTh aareOpandecKyro TEPMHHOJIOTUIO H CUMBOJIMKY, IPUMEHSTh €€ B IIPOIIECCe OCBOCHUS y4eOHOro MaTepHana.

— HaxoanTb 3Ha4YeHHs OyKBEHHBIX BBIPQ)KEHUI P 33aHHBIX 3HAUYCHUSIX ITEPEMEHHBIX.

— BBINONIHATE PeoOpa3oBaHus LETOT0 BEIPAKEHHS B MHOTOYICH PHBEICHHEM IT0JJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

- BoInonHaTh YMHOXEHUE OJHOWIEHA HAa MHOT'OYJICH U MHOTOYJICHA Ha MHOT'OYJICH, IPUMEHATD (bOpMyJ'lbI KBaJZpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

— OCymecTBISITh pa3IoKeHHe MHOTOWICHOB Ha MHOXKHTEIH C MOMOIIBIO BEIHECEHUSI 32 CKOOKH OOIIET0 MHOKUTEIS, TPYNIINPOBKHY CIaraeMbIX, IPIMEHEHNS (JOPMYIT COKPAIIEHHOTO YMHOKEHHS.
- l_[pnmeHsm; npeo6pa3OBaHm{ MHOT'OYJICHOB JIJIA PEUICHUA PA3JIMYHBIX 3a/1a4 U3 MaTCMAaTUKU, CMEXKHBIX IIPEAMETOB, U3 peaanoﬁ IMPAaKTUKH.

— Hcnonb30BaTh CBOMCTBA CTEIICHEH ¢ HATYPAIbHBIMHU MOKa3aTEIISIMHU I TPe0Opa30BaHus BHIPAKCHHUH.

Ypasnenus u nepagencmea

- Pemrate TMHEHHBIE YpaBHEHUs C O}lHOi’I HepeMeHHOl\;I, NPpUMEHs IpaBuJIa NEPEXo1a OT UCXOAHOI'0 YPaBHEHUS K PaBHOCHUIIBHOMY €EMY. npOBepﬂTb, SBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUSL.

— ITpuMeHsTh rpadudecKue METO/IbI IPH PELICHNUH JINHEHHBIX YPABHEHHH U HX CHCTEM.

- 1_10116npaTb NPUMEPLI ITap YUCEI1, ABJIAIOIINXCA PEHICHUEM JIMHEHUHOTO YpaBHEHUSA C ABYMS IIEPEMEHHBIMU.

— CTpouTh B KOOPMHATHO} INIOCKOCTH TPadHK JINHEHHOTO YpaBHEHHUS C IBYMSI IEPEMEHHBIMH; TT0JIB3YSICh TPAQUKOM, IPUBOANTE IPHUMEPHI PEIICHHS YPaBHEHMSI.

— PewraTs cucTeMbl ABYX JIMHEHHBIX YPAaBHEHHUH € IBYMs IEPEMEHHBIMHU, B TOM 4YHCIIE rPpaQUUeCKH.

— CocTaBIATh U pelnaTh JJUHEHHOE YpaBHEHHE WIN CHCTEMY JMHEHHBIX YPaBHEHHUIT [0 YCIOBHUIO 33/1a9H, HHTEPIIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJ[aull NOyYSHHBIH pe3yIIbTar.
Koopounamut u cpagpuxu. @ynxyuu

— N300pakaTh Ha KOOPAUHATHOM NMPSMON TOYKHU, COOTBETCTBYIOLINE 3a/JaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbl; 3aIIUCHIBATh YUCIOBbIC IPOMEKYTKH Ha alNreOpanieckoM s3bIKe.

— OtMmeyaTh B KOOPMHATHOH IJIOCKOCTH TOYKH M0 33/IlaHHBIM KOOPAMHATAM; CTPOUTh rpaduku muHeiiHbX GyHKuuni. Ctpouts rpaduk GyHkuumn y = | X |.

— OnuceIBaTh C NOMOLIBIO (DYHKIIMI N3BECTHBIC 3aBUCUMOCTH MEX/y BEIMYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOJUTEILHOCTD, BpeMsl, 00bEM paboThI.
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— HaxoauTpb 3Ha4eH#ne GyHKLHHN 110 3HAYCHUIO €€ apryMeHTa.

— [Monumarts rpadgudeckuii ciocod mpeacTaBiIeHus U aHAIN3a HH(YOPMAIUY; N3BJIEKaTh 1 HHTEPIIPETHPOBATh HH(YOPMAIIHIO U3 TPA(UKOB PEAUTHHBIX MPOLECCOB H 3aBUCHMOCTEH.

8 kiracc

Yucna u eviuucnenus

— Vcrionp30BaTh HaYa bHBIE IPEICTABICHUS O MHOJKECTBE ACHCTBUTEIIBHBIX YHCEN IS CPAaBHEHUS, OKPYTJIEHHS M BBIYMCIICHHH; H300pakaTh IeHCTBUTEIBHBIC YNCIIa TOYKAMH Ha KOOPIMHATHOM MPSIMO.

— ITpUMEHSATH NOHATHE apU(PMETHIECKOTO KBaAPATHOTO KOPHS; HAXOIUTh KBA/[PaTHbIC KOPHU, MCIONB3YS IIPU HEOOXOANMOCTH KaJIbKYJISATOP; BBIIOIHATE NPe0Opa30BaHus BBIPAKCHUIA, COCPIKAIINX KBAJPATHbBIC
KOPHH, UCIIOJb3Ys CBOMCTBA KOPHEN.

— Vcrionp30Bath 3anucy GOBIIMX U MAJIBIX YHCEJI C IOMOIIBIO AECSITHIHBIX Ipodeit u creneneil uncna 10.

Ancebopauueckue gvipasicenus

— [TpuMeHsTH MOHATHE CTENEHH C LETIbIM MOKa3aTeIeM, BBIIOIHITE IPe00pa30BaHusl BEIPAXKEHNH, COIEPIKAINX CTETIEHH C 1IEIBIM [T0KA3aTeNleM.

— BBIONHATE TOKAECTBEHHBIE IPe0Opa30BaHMs pallMOHATEHBIX BEIPAKCHHUH Ha OCHOBE NMPABHJI JEHCTBUI HaJ MHOTOWICHAMH W alreOpanIecKUMU IPOOSIMHL.

— PacknanpiBaTh KBaJipaTHBIN TPEXWIEH HA MHOKUTEIH.

— [MpumensTH Mpeobpa3oBaHys BRIPAKSHUH JUTS PEIICHUS PA3INYHBIX 3a/[ad U3 MaTEeMaTHKH, CME)KHBIX IIPEJIMETOB, U3 PEaTbHOI MPAKTUKH.

Ypasnenus u nepasencmea

— Pemats nuHelHbIe, KBaJpaTHBIC YPABHEHHS U PAIOHAIBHbIC YPAaBHEHHUS, CBOAAIINECS K HUM, CHCTEMBI IByX YPaBHEHHUH C ABYyMs I€PEMEHHBIMH.

— [TpoBoWTh MpoCTEHIINE UCCIIEIOBAHUS YPABHEHUH U CHCTEM YPaBHEHHMI, B TOM YHCIIE C IPUMEHEHHEeM TpadMuecKuX MpeaAcTaBIeHNH (YCTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa ypaBHEHUH PeIleHUs,
€CJIM UMEET, TO CKOJIBKO, U IIp.).

— [lepexoauTs OT cIOBeCHOH (HOPMYIHPOBKH 3amaun K €€ anreOpandecKoil MOJEIH C ITOMOIIBIO COCTaBICHHA yPaBHEHUSI MM CHCTEMbI yPaBHEHHUH, HHTEPIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM 33auH
MIOTyYCHHBIH Pe3yIbTar.

— [TpuMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB Ul CPaBHEHUs, OLCHKH; pellaTh JHHEHHbIE HEPaBeHCTBA C OJHOM IEPEMEHHON M MX CHCTEMBI; J1aBaTh IpadUUecKylo WILIIOCTPAMI0O MHOXKECTBA PEIICHUIT
HEpPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

Dyukyuu

— [ToHrMaTh M HCIONB30BaTh (YHKIMOHAIBHBIC MOHSATUS M S3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAYEHHs); ONpeNelsITh 3HaYeHHe (YHKIUH 0 3HAYCHHUIO apryMEHTa; OIpeesaTh CBOWCTBA (YHKIUH IO e€

rpaduxy.
— Crtpouts rpaduku 37eMeHTapHBIX (yHKINI BUaa

k o o ..
y=1Y¥= x2,\y=x3,y= +x,y=|x|; onuceBaTh CBOICTBA YHCIIOBO#H (YHKIIHH 1O e& rpaduKy.
9 xiace

Yucna u evtuucienus

— CpaBHHBATD M YIOPSIOYHUBATH PAHOHAIBHBIE M UPPAIIMOHATBHBIC YHCIIA.

— BeimonHsaTh apudMeTHIeCKHE ACHCTBHS C PAMOHATBHBIME YHUCIIAMH, COYETasi YCTHBIC U TTMChbMEHHBIC TPUEMBI, BBITIOJIHSITH BRIYUCICHUS C UPPAUOHATBHBIMU YACIIAMH.

— HaxoanTp 3HaYeHHs CTEIEHEeH C EIBIME TI0Ka3aTeIsIMU U KOPHEW; BBIYUCIITh 3HAYCHHST YUCIOBBIX BHIPAIKCHHI.

— OKpyTJISITh ACHCTBUTEIHHBIC YHCIIA, BBIMOJIHITH MIPUKUJIKY PE3yJIbTaTa BEIYUCICHHUI, OICHKY YHUCIOBBIX BBHIPAKCHHH.

Ypasuenusn u nepasencmsa

— Pemats nuHEWHbIE U KBAJIPATHBIC YPABHEHHUS, YPABHEHUsI, CBOISIIMECS K HUM, TIPOCTEHIe qPOOHO-pAHOHATIbHBIE YPABHEHUSL.

— Pe]_IJaT]) CUCTEMBbI )IByX .]'lldHeP’IHbIX ypaBHeHI/If/’I (o} }lByMﬂ HepeMeHHbIMH U CUCTEMBbI JIByX ypaBHeHPIP’I, B KOTOprX OHO ypaBHeHI/le HE SIBJISICTCA HHHeﬁHbIM.

— Pemats TeKCTOBBIE 33184 aireOpandecKiuM CIIoCOO0M C MMOMOIIBIO COCTABIICHUS YPABHEHHUSI MITH CHCTEMBI IBYX YPABHEHHI C JABYMSI IIEPEMEHHBIMH.

— [TpoBOAMTH MPOCTEUIINE UCCIIEIOBAaHNSI YPABHEHHI M CUCTEM YPaBHEHHH, B TOM YHCIIE C MPUMEHEHHEM rpaduIecKiX MpeACcTaBIeHuH (yCcTaHaBIMBaTh, MMEET JIM YpaBHEHUE WIIM CHCTEMa YPaBHEHHH PEIlIeHNs,
€CJIM UMEET, TO CKOJILKO, U TIp.).

— Pemars nuHeliHbIe HEPaBEHCTBA, KBAIPATHBIE HEPABEHCTBA, H300paXKaTh PelIeHne HePABEHCTB Ha YKCIIOBOM TIPSIMOM, 3aMMCHIBATH PEIICHHE C IIOMOIIBIO CHMBOJIOB.

— Pe]_IJaT]) CUCTEMBbI .]'lldHeP’IHbIX HepaBeHCTB, CUCTEMBbI HepaBeHCTB, BKJIFOYAOIIIHEC KBa}IpaTHOe HepaBeHCTBO; MSOGpa)KaTb peme}me CUCTECMBbI HepaBeHCTB Ha '-[I/lCJ'IOBOﬁ l'lpf[MOﬁ, 3aIlIuChbIBaTh peLueHne C IIOMOIIBIO
CHMBOJIOB.

— I/ICHOHBI}OBaT]) HepaBeHCTBa l'lpl/l peLLleHI/II/I paS.]'lPI'—leIX 3aj1a4.

Dynryuu

— Pacrio3naBath (h)yHKIMH W3yYEHHBIX BUIOB. [[0Ka3bIBATh CXEMATHYECKU PACIIONIOKEHHE HA KOOPIMHATHOMN IIOCKOCTH TPaKOB

Q)YHKuHﬁBHna:y:kx,y=kx+b,y=§ Jy=ax2+bx+c

y=x3 y=+/x,y =[x | B 3aBHCHMOCTH OT 3HaUeHNIT KOIDDUITHEHTOB; OTINCHIBATH CBONCTBA (YHKIIHIA.
CTpouTh U U300paxaTh CXeMaTHYECKU Tpa(uKu KBaApaTHUHBIX
— (GyHKIHMI, ONHICHIBATH CBOMCTBA KBAJAPATHIHBIX (DYHKIMIH 10 MX rpadukam.
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Pacrio3HaBaTh KBaApaTHUHYIO (YHKIHMIO N0 GOpMYIIe, IIPUBOIUTH IPUMEPhI KBaAPATUUHBIX (QYHKLMI U3 peasIbHO )KU3HH, (PU3UKH, TEOMETPUH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

Pacrio3HaBaTh apuPMETHIECKYIO U TEOMETPHIECKYIO IIPOTPECCHH IPH Pa3HBIX CIOCO0aX 3aJaHus.

BBIMONHATE BBIUUCIEHHS C UCHONB30BaHUEM (HOPMyYI N-TO WieHa apu(pMETHIecKoi U reOMETPUIECcKOi MPOrpeccrii, CyMMBI IIEPBBIX N YIEHOB.

W300pakaTh WiICHBI ITOCIIEI0BAaTeIEHOCTH TOYKAaMHU Ha KOOPANHATHON IIIIOCKOCTH.

Pemats 3a7a4u, cBsI3aHHBIE C YUCIOBBIMH MOCIIE0BATENLHOCTSIMU, B TOM YHCTIE 3a/]a4l U3 PEaNbHOM KU3HHU (C UCTIOIb30BAHUEM KAIbKYJISITOPA, IU(PPOBBIX TEXHOTIOTHIA).
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TEMATHUYECKOE INTAHMPOBAHHWE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHH )

7 xmacc (me menee 102 9

Ha3Baunmue pazjieia
(TeMbl) (YMCJI0 YACOB)

OcHOBHOe coep:kaHue

OcHOBHBIE BU/BI 1eSITEIbHOCTH 00yYaloIMXcst

Yucaa u

TonsTne pannoHanbEHOTO UK. ApUpMeTHIeCKHe

CI/ICTEMaTI/I3l/lpOBaTL u oﬁoraman, 3HAHUSA 00 OOBIKHOBCHHBIX U JACCATHYHBIX ﬂpO6${X.

packpeITHe CKOOOK W TpPUBEIEHHE IOJOOHBIX
ClIaraeMbIX.

CBoiicTBa CTENEHN ¢ HATYPAIBHBIM IT0KA3aTeIIEM.
Meuorouwtensl. ClloxeHHe, BBIYUTaHHE,
YMHOXEHHE MHOTOWIeHOB. DopMyIts
COKpaEHHOTO YMHO)KeHUs. Pa3noxkeHue
MHOTOYWJICHOB Ha MHOXKUTEIN

BBIYHCJIEHHS. JEUCTBUSI C PallIOHAILHBIMHI YHCIIaMU. CpaBHHBAThH H YNOPSI0YHUBATH IPOOH, IpeoOPa30BbIBas P HEOOXOIUMOCTH JECITUYHBIC IPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
Pannonanbubie CpaBHeHHe, YIOPSIOYMBAHUE  PAIHOHAIBHBIX | IECSATUYHBIE, B YACTHOCTH B OECKOHEUHYIO IECATHIHYIO APOOE.
yuciIa YHUCEIL. IIpumensiTs pa3Hoodpa3Hble cMOCOObLI M MPUEMBI BHIYUCIECHHS 3HAYEHHI TPOOHBIX BBIPAXKEHHH, COJAEpKAlIUX OOBIKHOBEHHBIC U
(254 CreneHb ¢ HaTYypalbHBIM MOKa3aTeNleM. JIECATUYHBIC TpOOU: 3aMEHATh NMPH HEOOXOIMMOCTH NECATHYHYIO IpoOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JAECSATUYHOM, MPUBOAUTH
Pemenne ocHOBHBIX 3a7a4 Ha APOOH, MPOIEHTHI U3 | BEIpaxKeHHe K hopme, Hanboee ya00HO Ui BBIYUCIEHHH, TPeoOpa30BbIBaTh APOOHBIE BHIPAYKEHHS HA YMHOKEHHUE U IETIEHHE AECITHUHBIX
pealbHOM MPAKTUKHU. Ipo6eil K IeUCTBUAM C LETBIMH YHCIaMH.
IIpusHaku genumocTH, pa3noxeHus Ha MHOkuTenu | IIpuBoauTh 4mciIOBbIe H OyKBEeHHbIe NPUMEPBI CTENEHH C HATYpalbHBIM IOKa3aTelaeM, OOBSCHAS 3HAUEHUS OCHOBAHUS CTEHNEHH U
HaTypaJIbHBIX YHCEIl. HOKa3aTesl CTEHeH), HaXOJUTh 3HaUYeHHs cTeneHeil Buaa a" (a4 — 11000¢e paliuoHaIbHOE YHCII0, N — HATYPaIbHOE YHCIIO).
Peanbuble 3aBucnMocTH. [IpsiMast n oOpaTHas MonnMaTh cMbICHT 3anHCH OOJBIINX YNCEN C HOMOIIBIO AECSITUYHBIX Ipobei n creneneil uncia 10, MPUMeHsITh HX B peaTbHBIX
HPOIIOPIHOHATEHOCTH CHUTYaIHsX.
IIpuMeHATH NPU3HAKH ACITUMOCTH, PA3JIOKEHHS Ha MHOXXHTEIH HATYPAIbHBIX YHCEIL.
PemaTh 3a1a4u Ha 4aCcTH, MPOIEHTHI, IPOTIOPIINH, Ha HAX0XKICHUE APOOH (TIPOLICHTA) OT BEJIMYMHBI M BEIMYHUHBI 110 €€ qpo0u (IPOLIEHTY),
JIpobu (IPOIEHTa), KOTOPBIH COCTABMIACT OHA BeNMYMHA OT Apyroi. [IpuBoanTh, pa3dupaTh, OLEHUBATH PA3IUYHBIC PEIICHHS, 3aIIUCH
pelIeHul TEKCTOBBIX 3a/1a4.
Pacno3naBaTh U 00bACHSATD, OIPAsICh HA ONMPEEIEHHNS, IPSIMO IPOIOPIIMOHAIBHBIE H 00PATHO MPOMOPIIMOHAIBHBIC 3aBUCHMOCTH MEKITY
BEJIMYMHAMU; MPHBOAUTE MPHMePbI 3THX 3aBUCHMOCTE U3 peabHOTO MHPA, U3 IPYTHX yYEOHBIX IPEIMETOB.
Pemath npakTHKO-OPHEHTHPOBAHHBIE 33/1a4U Ha APOOH, IPOLCHTHI, IPSIMYIO ¥ 00paTHYIO IIPOIIOPIHOHAIEHOCTH, TIPOIOPIHI
Auredpanyeckue byxBeHHbIe BBIPAKECHMUS. [Mepemennsie. | OBJIageTh anreOpandecKol TEPMHUHOIOTHEH U CUMBOJIMKOM, MPHMEHSITh €€ B IIPOIlecce OCBOCHHS Y4eOHOTro MaTepHaa.
BBIpaKeHHUsI JlonycTiMBble 3HaUeHHUs! ITepeMeHHbIX. DOpMyIIbI. HaxomuTts 3Ha4ueHNs1 OyKBEHHBIX BHIPQKCHUH NPH 33/IaHHBIX 3HAYCHHUSAX OYKB; BBIIOIHSITH BEIYHCICHHS 110 (OPMYyIIaMm.
(27 9) IIpeo6pa3oBanue OyKBEHHBIX BBIp@KEHMH, | BBIMOJHATH MpeoOpa3oBaHMs IIEIOTO BEIPAXKEHHS B MHOTOWICH NIPHUBEICHUEM ITOJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BbINOIHATL YMHOXEHHE OJHOWICHA HA MHOTOWICH M MHOTOWIEHAa Ha MHOTOWICH, MPUMEHSITh (JOPMyYJIBI KBapaTa CyMMBI M KBajpara
Pa3HOCTH.

OcylecTBIATh Pa3I0OXKEHHE MHOTOYICHOB HAa MHOXHTEIH ITyTEM BBIHECEHHUS 32 CKOOKM OOIEr0 MHOXKHTENS, HIPHUMEHEHHS (OPMYIIBI
Pa3HOCTH KBaJpaToB, GOPMYII COKPAIIEHHOTO YMHOKEHHSI.

IIpumensTH MpeoOpa3oBaHie MHOTOWICHOB Il pELICHHs PA3IMYHBIX 33/1a4 U3 MaTeMaTHKH, CMEXKHBIX ITPEJMETOB, U3 PeabHOM MPAKTHKH.
3HAKOMHTBCS ¢ HCTOPHEil pa3BUTHSI MaTEeMaTUKH

YpaBHenus u
HepaBeHCTBa
(20 u)

YpaBHeHne, mpaBUIa NPeoOpPa3oBaHNs yPABHEHHUS,
PaBHOCHUJIBHOCTb YPaBHECHUIL.

JluneiiHoe ypaBHEHHE C OJHOM IepeMEHHOM,
pellIeHue IMHENHBIX YpaBHEHUN. Perenne 3anau ¢
IIOMOUIBIO YPABHEHHH.

JIuneliHoe ypaBHEHUE ¢ ABYMs [IEPEMEHHBIMU U
ero rpaduk. Crucrema JABYX JIMHEHHBIX YpaBHEHHI
¢ IByMsl mepeMeHHbIMU. Pelenne cucrem
YpaBHEHHI CIT0COOOM ITOJICTAHOBKHU 1 CIIOCOOOM
CJIOKEHHUS

Pemath nmHEHHOE ypaBHEHHE C OJHOM NMEPEMEHHOM, MPUMeEHssl MPaBUJIA TIEPEX0Ja OT MCXOJHOTO YPaBHEHHSA K PaBHOCHIBHOMY €My
6onee npocroro Buaa. [IpoBepsiTh, SBIAETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHUSL.

Ioa0upaTh NpuMepHI 1ap YHCE, ABIAIONNXCS PEIICHHEM JINHEHHOT0 ypaBHEHNUs ¢ IByMs iepeMeHHbIMH. CTPOUTDb B KOOPAMHATHON
IJIOCKOCTH IpaMK JIMHEHHOTO YPaBHEHUs C JABYMsI IIEPEMEHHBIMH; M10JIb3YSCh rpa(UKOM, IPUBOJUTH NPUMeEPbI PELICHUS YPaBHEHHUS.
HaxoauTh pemeHue CUCTEMBI JIBYX JTMHEHHBIX YPABHEHUH € IByMs IEPEMEHHBIMH.

CocTaBJsITh M peliaTh ypaBHEHHE UM CUCTEMY YPaBHEHUH MO yCIOBHIO 3aja4H, MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a71a4M MOJTy4YEHHBIH pe3ynbTaT

Koopaunatsi u
rpapuku. @PyHkuuu
(24 9)

Koopnunara toukun Ha mnpsmoil. Ywuciosble
NPOMEKYTKH. PaccTosiHre Mexay AByMs TOUKaMU
KOOPJMHATHOW NPAMOI.

[MpsiMoyrosbHast cucremMa KOOpAMHAT Ha
wiockoctd.  [Ipumepsl  rpadukoB, — 3aJaHHBIX
dbopmynamu.  UrteHue  TpadHUKOB  pearbHBIX
3aBHCUMOCTEH.

N300paskaTh Ha KOOPIMHATHON TPSIMO# TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI; 3alIUCHIBATH HX
Ha anreOpandecKoM S3bIKe

OTMeyaTh B KOOPAMHATHOMN IJIOCKOCTH TOYKM IO 33JlaHHBIM KOOPAMHATAM; CTPOUTH IPa(UKH HECIOKHBIX 3aBUCHMOCTEH, 3a/laHHBIX
(dhopMyamu, B TOM YHCIIE C TOMOIIBIO HH(POBBIX J1AO0OPaTOPHIA.

IpuMeHsATH, U3y4aTh NPEMMYIECTBA, HHTEPNPETHPOBATH IPadUUECKUii crioco0 MpeCTaBICHUs 1 aHaIN3a Pa3HOOOPa3HOH KU3HEHHO
nHpopMaImu.

OcBauBaTh NOHITHE (YHKINH, OBJIJIeBaTh (PYHKIHOHAIBHON TEPMHHOJIOTHCH.
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[Mousitue pynxuun. I'padux dynkumu. CoiicTBa
¢byukumit.  Jluneitnas  ¢yskuusa.  [loctpoenne
rpaduka nuneitnon pynkiuu. I'paduk GyHkimn y
=lxl

Pacno3naBaTh suHelHy0 GyHKIuio Y = kX + b, onmucbIiBaTh ¢€ CBOMCTBA B 3aBHCHMOCTH OT 3HaYeHUH K03 duimenTos K u b.
CtpouTthb rpaguku nTuHEHHOU QyHKIMHU, QyHKINN

y=1IxlI

HMcnoan3oBarh HudpoBbIie pecypes i TOCTPOCHHUS

rpaduKoB (YHKIMA U U3yUIEHHUs uX CBOUCTB. [IpHBOIMTH MPHMEpPHI JIMHEHHBIX 3aBUCHMOCTEH B PEalbHBIX MPOIECCaXx M SIBICHHIX

IloBTOpEeHue
o6o0menue (6 1)

TloBTOpEHHE OCHOBHBIX MOHSTHI U METOJIOB Kypca
7 xiacca, 0000IICHIE 3HAHUI

Br10upaTh, NPUMEHATH OLEHUBATH CMOCOOBI CPABHEHMS YHCEIl, BRIYUCICHHUH, IPe00pa3oBaHIi BEIPaKCHUH, PEIICHNS YPaBHEHHI.
OcylecTBIATh CAMOKOHTPOJIb BBIIOJIHSIEMBIX JEHCTBUI M CaMOINPOBEPKY pe3yjbTaTa BBIYHCICHHH, MpeoOpa3oBaHMil, MOCTpOCHMUI
Pemats 3aa4m u3 peanbHO *KNU3HY, NPHMEHATh MaTeMaTHYeCKHe 3HAHUS 1711 PEIleHNs 3a1a4 U3 IPYTuX MPeMeTOB.

Pemath TekcTOBbIE 32/124H, CPABHUBATD, BLIOHPATD CNOCO0bI PEIICHUS 331341
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8

kiacc (ae meree 102 1)

Ha3panmne pasaesna
(TembI)
Kypca (4Hc/10 YacoB)

OcHoBHOeE coaepikanue

(OcHOBHbBIE BH/IbI 1eSITEIbHOCTH oﬁyqaloumxcu

Uuciaa ¥ BBLIYHCICHHS.
KBajgpaTHble KOpHU
(15 u)

IKBagpaTHBI KOPEHb U3 YUCIA.
[TonsiTne 06 MPparMOHATLHOM YHCIIE.
/lecsITHaHBIE TPUOIIVKEHUS
MPPAIMOHATBHBIX YHUCET.
/leiictBuTensHble yncia. CpaBHEHHE
IMeCTBUTEIBHBIX YHCEIL.
IApudMeTHaecKnil KBagpaTHBINA
KOpPEHb.

'YpaBHEeHUE Buaa x2 = a. CoiicTBa
ApU(pMETHIECKHX KBaJIPATHBIX KOPHEH.
[IpeoOpa3oBaHue YUCTOBBIX
BBIPKEHNH, COIEPIKAIIIX KBAJAPATHBIC
KOpHI

@opMyIHpOBaTH ONpeaesieHne KBAJPAaTHOTO KOPHS N3 YHCIIA, apU(QMETHIECKOTO KBa[PaTHOTO KOPHS.

IIpHMeHATD ONepanuio N3BJICUCHNUS KBAJIPATHOTO KOPHS U3 YHCIIA, HCMOIb3Ys IIPH HEOOXOIMMOCTH KAIBKYISATOP.

OneHnBaTh KBaIpaTHBIC KOPHH IIETBIMH YHCIAMH U IECITHIHBIME APOOSMH.

CpaBHMBATh H YHOPSIA0YHBATH PAIMOHAIBHBIE U HPPALMOHAIBHbIEC YUCTIA, 3aAMIHCAHHBIE C TOMOIIBIO KBAAPATHBIX KOPHEN.
MccaenoBarh ypaBHEHHE X2 = @, HAXOJUTH TOYHBIE U TIPHOIMKEHHBIE KOpHH TipH & > 0.

IUccenoBaTh cBOICTBA KBAPATHBIX KOPHEH, TPOBO/IS YUCIOBBIE SKCIIEPUMEHTHI C UCTIOIb30BAHIEM KaTbKYJIITOPA (KOMITBIOTEPA).
/loka3bIBaTh CBOMCTBA apu(hMETHICCKIX KBAIPAaTHBIX KOPHEH; MPUMEHATh UX JJIs TpeoOpa3oBaHUs BBIPAKCHHIMA.

IBBINMOTHATEH Mpeodpa3oBaHusl BEIPAXXESHHUH, COAEPIKAIINX KBaJpaTHbIE KOPHU. BrIpakaTh epeMeHHbIE N3 TeOMETPUISCKUX M (U3UIECKUX (HOPMYIL.
IBBIYMCAATH 3HAYEHHUsT BEIPKEHUH, COAEPIKAIINX KBaIpaTHbIE KOPHHU, HCHONIB3Ys IIPH HEOOXOANMOCTH KAIIBKYJIATOP.
IMcrmosib30BaTh B X0/1€ PEIICHHMS 33124 dJIEMEHTapHBIC MTPEICTAaBICHHNS, CBSI3aHHbIE C TPHOJIDKEHHBIMU 3HAUCHNSIMH BEJTMYNH.
BHAKOMMTBCS ¢ HCTOPHEI pa3BUTUS MaTEeMaTUKU

Uucsia 1 BbIYHCIEHHS.
(CTeneHb ¢ HeabIM

CTereHsb ¢ LeJIbIM TT0Ka3aTesIeM.
CraHgapTHas 3aIHCh YUCTA.

@opMyIHpPOBATH ONpe/ie/ieHHe CTEIIEHH C LEIBIM MOKa3aTeleM.
IpeacTaBaATh 3aMCh OONBIINX U MAJIBIX YUCEN B CTaHAapTHOM Brae. CpaBHHBATD YHCIIA ¥ BETMYHHBI, 3aMIMCAHHbBIE C UCIIOIb30BaHHeM cTeneHu 10.

[KBanpaTHblii TpéxuJieH
(5 4)

IMHOKHUTCIIN

moxasarejieM Pa3zMeps! 00BbEKTOB OKPYKAIOLIEro IMcnos1b30BaTh 3aMUCH YKCET B CTAHAAPTHOM BHJIC JUIS BBIPAKCHHS Pa3MepoB 00BEKTOB, [UTUTEILHOCTH TPOLIECCOB B OKPYIKAOIIEM MHPE.
(7 1) Mrpa (OT 3J€MEHTAPHBIX @opMYJIHPOBATH, 3aNMCHIBATH B CHMBOJIHYECKO# opMe 1 HILTIOCTPUPOBATH MPUMEPAMH CBOHCTBA CTEIICHN
ACTHII JI0 KOCMUYECKHX OOBEKTOB),  [C LIEJIBIM [IOKA3aTeleM.
T TETEHOCTD TIPOLIECCOB B MpuMeHsTH CBOIiCTBA CTEIICHU ISl PE0Opa30OBaHus
OKpPYKaIoIIeM MHUpE. BBIP@KEHHH, COIEPIKAIINX CTEICHH C IEeIBIM TTOKa3aTelieM. BhIMOIHATH AefCTBHS C YHCIaMH, 3aIIMCAaHHBIMU B CTAHIapTHOM BU/E (YMHOXKEHHUE, JeICHHE,
CBOIiCTBA CTEMEHM C LEITBIM [BO3BEICHHE
oKazaresem B CTETICHD)
Asredpanyeckue KBaaparHblii TpéxuieH. Pasnoxenne  [Pacmo3HaBaTh KBaJpaTHbIN TPEXUIICH, YCTAHABIMBATH BO3MOKHOCTD €TI0 PA3NIOKCHHUS Ha MHOKUTEIIH.
BBIpasKEHMHSI. KBaJ[paTHOTO TPEXUJICHA Ha PackaaabIBaTh HA MHOKHTEIM KBAIPATHBIN TPEXUWICH C HEOTPULATEIbHBIM TUCKPHMHHAHTOM

Anredpanueckue
BBIpasKeHHSI.
Ajiredpanyeckasi ipodb
(15 v)

IAnrebpandeckast 1poOs. JlomycTHMBIe]
BHAUCHNS TIEPEMEHHBIX, BXOMSIINX B
anreOpanyecKue BBIPAKCHHUSI.
OCHOBHOE CBOWCTBO anreOpandeckoi
impoou. Cokparienue Apooei.
CnoxeHue, BBIYNTAHUE, YMHOXKEHUE U
meneHne  anreOpamdecKkux — JApoOei.
[IpeoOpazoBanme BBIpaXKEHUH,|
comepXKaIuX anredpandecKue Jpoou

BanuceiBaTh anreOpandeckne BbIpaxkeHHs. HaxoauTh 007acTh OHpeNeNeHHs PAMOHAIBLHOTO BBIPKCHHS. BBINMOIHATH 4YHCIOBBIE MOACTAHOBKH H
BBIYUCIATHL 3HAUYCHUE JIPOOH, B TOM UHCIIE C TIOMOIIBIO KaIbKyIsTopa. @OopMyIHpPOBaTHL OCHOBHOE CBOMCTBO ayredpandeckoi IpoOH W MPHMEHSITh €ro
st ipeobpaszoBanust ipobeii. BuIMOJHATH AeiicTBHs ¢ anreOpandeckuMu apoOsmu. [IpuMeHsTh mpeoOpa3oBaHus BBIPAKCHUH ISl pelIeHHs 3ajad.
BripakaTh nepeMeHHble 13 Gopmy (GpU3NUECKUX, FTEOMETPHIECKHX, OMHCHIBAIOIINX OBITOBBIE CUTYAIMH)

'Y paBHeHust

u HepaBeHCTBA.

IKBagpatHoe ypaBHeHue. Hemnomnoel

Pacmo3HaBaTh KBaJpaTHEIEC YPaBHEHHSI.

KBagpaTHoe  ypaBHeHHue. Dopmyia

BanuceIBaTh (hopMy Ty KOpHEH KBaJPaTHOTO YPABHEHHS; peliaTh KBaAPATHbIE YPABHEHHUS] — ITOJHBIC U HETIOJHEIE.
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KBaapaTHbie

KOpHEl ~ KBaJpaTHOTO  ypaBHEHHUS,

[IpoBoauTL MpocTeiilIne HCCJIeJOBAHUS KBAIPATHBIX YPaBHEHUH.

1 HepaBeHCTBA.
CucreMbl ypaBHeHHU it
(13 u)

MEepPEMEHHBIMHU, €T0 TpaduK, MPUMEpE]
[pelIeHNs] ypaBHEHHH B IIEIbIX YHCIaX.

IPerieHne cucTeM  OBYX JIMHECHHBIX|
[ypaBHEHUH C JByMsl IIEPEMCHHBIMHU.

ypaBHeHust Teopema Buera. PemiaTh ypaBHeHHUsl, CBOISIINECS K KBaAPATHBIM, C IOMOIIBIO IPe0Opa30BaHuii U 3aMEHOH MepEeMEHHOM.

(15 v) IPermenne ypaBHeHuil, cBoxasamuxcs kHa0JroaaTh 1 aHAJIM3UPOBATH CBA3b MEXKIy KOPHAMH U KO (UIMEHTAMU KBaIpaTHOTO YPaBHEHHUSI.
KBaspaTHBIM. [Ipocreiimme napoOHO-MopmyanpoBaTh TeopeMy Buera, a Takke 00paTHYIO TeopeMy, IPUMEHSTh 3TH TEOPEMBI IS pelIeHns 3a1ad. PemaTh TeKcToBbIe 3a7a4H aredpandecknM|
[PallOHAJIbHBIC YPAaBHECHUSL. CIT0cO0OM: TIEPEXOIUTh OT CIIOBECHON (YOPMYIHPOBKH YCIOBHS 33a4d K alreOpandeckoil MOy IyTéM COCTaBICHHS YPaBHEHNS; PeIlaTh COCTABICHHOE
IPerieHre TEKCTOBBIX 3a7a4 ¢ HOMOIIBIOypaBHEHNUE; HHTEPIPETUPOBATH PE3YIbTaT.
KBAJIPaTHBIX ypaBHEHUH BHAKOMHTBCS ¢ HCTOPHeEi pa3BUTHS anreOpsl

YpaBHeHus Uluneiinoe  ypaBHeHue ¢  naByMmsPacno3HaBaTh JIMHEHHbIE YPABHEHUS C IByMsI IEPEMEHHBIMHU.

CtpouThb rpadMKy TMHEHHBIX YpaBHEHHH, B TOM YHCIIE

MCI0JIb3ysl LH(PPOBbIE PeCyPChl.

Pa3zan4aTh napauiesbHbIC U IIePECeKaroNIHecs IPsIMbIE 110 X YPaBHCHUSM.

PemaTh cucTeMbI ABYX JIMHEHHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMH ITOJICTAHOBKOH ¥ CIIOXKEHHEM.

[Tprmepsr peleHus cucreM|
HEIMHENHBIX ypaBHEHMH C
MEepPEMEHHBIMU.

['paduueckas HMHTEpIIpETaIys

[YPaBHEHHSI C JABYMS ITIEPEMEHHBIMH U
CHCTEM ypaBHEHHI c JIBYMs
[CPEMEHHBIMHU.

IPerieHne TEKCTOBBIX 3a1a4 ¢ HOMOLIBIO|
CHCTEM ypaBHEHUM

Pemath HpOCTCﬁmHe CHUCTEMBI, B KOTOPBIX OJTHO U3 ypaBHeHI/Iﬁ HE SIBJISICTCSI INHEHHBIM.

JABYMSALIPDUBOAUTDL rpadmllemcy}o HHTEPHNPETALUI0O PCHICHUA YPAaBHECHHUSA C ABYMS IEPEMECHHBIMU U CUCTEM ypaBHeHI/Iﬁ C ABYMs IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 3aJa4H ANTCOPANUECKIM CIIOCOOOM

'YpaBHeHust
W HepaBeHCTBA.
HepaBenctna (12 u)

UrcnoBble HEPABEHCTBA U UX CBOMCTBA.
IHepaBeHcTBO ¢ OAHON IEpEeMEHHOM.
Uluneiinple HepaBeHCTBA C  OJHOMH|
nmepeMeHHoi 1 ux pemenne. CHCTEMBI
NMIMHEMHBIX ~ HEPaBEHCTB C  OJHOMH|
[EepEMEHHOMN U UX pellIeHHE.
M300paxeHue petieHus JMHEHHOTo
HEpaBEHCTBA U UX CUCTEM Ha YUCIOBOH

[@opMyIHPOBATH CBOIiCTBA YNCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX HA KOOPJHHATHOH MPSMOM, J0KA3bIBATH ANreOpanyecKu.
IIpuMeHSATH CBOICTBA HEPABEHCTB B X0/1€ PEUICHHUs 3a/1au.

PemiaTh TMHEHHBIC HEPABEHCTBA C OJJHOM MEPEMEHHOH, N300pakaTh pelIeHne HepaBeHCTBA HA YUCIOBOM MPSMOH.

PemiaTh crCTEMBI JINHEWHBIX HEPABEHCTB, H300pakaTh PEIICHNE CHCTEMBI HEPABEHCTB Ha YHCIIOBOH MPSIMOit

mpsMoi
DyHKIHH. [lonsTne (byHKIUH. IUcmoab30BaTh QyHKINOHAIEHYIO TEPMUHOJIOTHIO U
OcHOBHBIE Obnacth CHUMBOJIMKY.
MOHATHUS oTIpenieNieHns] © MHOXKECTBO 3HaUCHUH [BhIYMcaATh 3HaYeHus: QyHKIUH, 3a1aHHBIX (OpPMyTIaMH
(5 u) (ynkimu. CriocoOsl 3aganus GyHKIUH. (TPU HEOOXOAMMOCTH HCHONIB30BaTh KaJbKYJSITOP); COCTABISATH TAOIUIbI 3HAYeHNH (QyHKIMN.
["paduk GbyHKIMH. CTpouTh 1Mo TouKam rpadpuku GyHKuuii.
ColicTBa OmnuchIBaTH cBOiicTBAa QYHKIMU Ha OCHOBE €€ Irpa)uueckoro MpeacTaBICHHI.
(yHKIMH, UX 0TOOpakeHUe Ha M cnoab30BaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO T
rpaduke CUMBOJIMKY.
IUccaenoBaTh npuMepsl TpaduKoB, OTPAKAIOIINX pealibHbIC MPOLIECCH U siBiIeHNs. [IpUBOAUTH MPUMePBI IPOIECCOB U SBICHHUN C 3aIaHHBIMUA CBOMCTBAMH.
IMcmo1p30BaTh KOMNBIOTEPHBIE MPOTPAMMBI TS TI0-
cTpoeHust rpauKOB (QYHKIMH 1 H3yUSHHUS MX CBOMCTB
(DYyHKIHH. UrteHne u mocTpoeHue rpadukon HaxonuTth ¢ moMombIo rpadpuka GyHKIMU 3HAUCHUE O]1-
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UucnoBble

byHKuMn
(9 )

(bynkumit. [IpuMepst rpagukoB
(YHKILMH, OTPAXKAIOIINX peabHbIC
[POLIECCHI.

DYHKIUH, OMHCHIBAIOLINC IPSIMYIO U
00paTHY0 MPOMOPIIHOHAIBHBIC
BaBHCHMOCTH, uX rpaduku. [unepbona.
Cpaduk Gpyrkmuu y = X2, OyHKIMH Y =
M2,y =3,

Y= X, y=IxI; rpapuueckoe peuenune
[YPaBHEHUH U CUCTEM ypaBHEHUI

HOM M3 pacCMaTpUBAEMBIX BEJIMYMH 10 3HAYEHHIO JIPY-TOM.

IB HECTOKHBIX CIy4asX BbIpaxaTh GOpMyJI0i 3aBUCHMOCTD MEX/y BEIMUUHAMMU.

OnuchIBaTh XapakTep N3MEHEHUsI OJJHON BEIMYUHBI B 3aBUCHMOCTHU OT U3MEHEHHMs IPyTOil.

Pacno3naBathk Bujbl H3ydaeMbix GyHKImii. [I0Ka3bIBATH CXEeMATHYECKH TIOJIOKEHHE HA KOOPIAMHATHON MIOCKOCTH TPaQUKOB (yHKIMii BUa: Y = X2, Y =
X3,

y= X y=Ilxl

IUcnoab30BaTh (PYHKIHOHAJIbHO-TPpaduyecKkue IpeAcTaBIeHUs U PELICHUS U UCCIICI0BAHUS YPaBHCHUN U CUCTEM YpaBHEHUH.

IIpuMeHATH HH(pPoOBBIE pecypebl 1Sl TOCTPOSHUsI TPadUKOB QyHKIHI

[loBTOpEeHME N
0000 meHue (6 4)

[loBTOpEHHE OCHOBHBIX MOHATUH Y|
METOJIOB KypcoB 7 © 8 KIaccos,
0000IIeHNe 3HAHUIT

Bb10UpaTh, IPUMEHSATH, OEHUBATH CHOCOOBI CPABHECHHS YHCEIl, BEIYUCIICHUH, TPe0oOpa30BaHUI BEIPAKCHNH, PEIICHUS YPaBHEHUI.
OcyecTBIATH CAMOKOHTPOJIB BHIITOJIHACMBIX JSHCTBUI M CAMOIIPOBEPKY Pe3yiIbTaTa BEIYHUCICHUH, TpeoOpa3oBaHuii, TOCTPOCHHUIA.
PemiaTh 3a5a4u U3 peajbHOI KU3HHM, IPUMEHATh MaTeMaTUUCCKUE 3HAaHU JUI PeILCHUs 3a/1a4 U3 APYTUX [IPEAMETOB.

PemiaTh TeKCTOBBIE 32Ja4H, CPABHUBATh, BLIOMPATH CIIOCO0LI PELICHUS 3a/1a4U
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9 xmacc (e menee 102 1)

Ha3zBanmue pa3nena
(TeMbl) Kypca (4uciao
4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BU/BI 1eSITEIbHOCTH 00yYaloIMXcst

Yuc/1a 4 BBIYMCIEHUS.
JleiicTBUTEIbHBIE YHCIA
Qu

PannonanbHble YKcla, HPPAlUOHATbHBIE
YHCIla, KOHEYHBIE U

OEeCKOHEYHbIC AECATHYHBIC APOOH.
MHOXeCTBO HEHCTBHTENBHBIX YHCEI;
JeHCTBUTEIILHBIC

qHcila Kak 0€CKOHEUHBIE IeCITHIHbIe
npobu. B3anmHo oxHO3HAYHOE
COOTBETCTBUE MEXKIY MHOXKECTBO
JEHCTBUTENBHBIX YHCET U MHOKECTBOM
TOYEK KOOPJUHATHOM MPSIMOM.
CpaBHeHHE 1eHCTBUTETBHBIX YHCE,
apuMeTHICCKUE CHCTBUN C
JeHCTBUTEIILHBIMY YHCIIAMU.
[pubmmkéHHOe 3HAUCHUE BEITMYHHBI,
TOYHOCTb NPUOIIVKESHYS.

Oxpyrnenue uncen. [Ipukuaka u oreHka
Pe3yNbTaTOB BEIUHUCICHUIT

Pa3zBuBaTh npeacTaBieHus O YHCIaX: OT MHOXKECTBA HATYPaJIbHBIX YUCENT IO MHOKECTBA ICHCTBUTEIBHBIX

YHUCe.

O3HAKOMHUTBCS C BO3MOXKHOCTBIO ITPECTaBICHHS AEHCTBUTEILHOTO YKcIa KaK OSCKOHEUHOH NECATUYHON APOOH, IPUMEHATH ACCATUIHbIC
MPUOIIVOKCHUS PAIIHOHATIBHBIX U UPPAUOHATBHBIX YHCEIL.

H300paxkarts 1eiicTBUTENBHBIC YUCTA TOUKAMU KOOPAMHATHON NIPSIMOIA.

3anuchIBaTh, CPABHUBATH U YHOPSAA0YNBATH JICHCTBUTEIIBHBIC YUCIIA.

BbInoJHsTh, cOueTast yCTHbIE U MUCbMEHHbBIE NPUEMBI, apu(pMeTHYeCKHe TedCTBUS C PAllMOHAILHBIMU YUCIAMU; HAXOAUTH 3HAUCHUS
CTENEHEN C LEIbIMU MOKA3aTESIMU U KOPHEH; BBIYMCJSITh 3HAUEHUS UUCIIOBBIX BBIPAKEHHM.

HonyuyuTts npeacraB/ieHne 0 3HAUUMOCTH ACHCTBUTEIBHBIX YUCEN B IPAKTHYECKOH AEATEILHOCTH YEIOBEKa.

AHAJIU3UPOBATDH M 1eJIaTh BbIBOJbI O TOYHOCTH NPUOIMKEHUS JEHCTBUTEIFHOTO YMCIIA IPH PEIICHHUHN 3a/1a4.

OKpYrasaTh ICHCTBUTENbHBIC YHCTA, BBINOJIHATH NPUKHIKY PE3YJIbTaTa BEIYUCICHHUN, OLEHKY 3HAYCHUH YHCIIOBBIX BBIPAKCHUI.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHs MaTEMATHKH

U HEPaBEHCTBA.
CucreMbl ypaBHeHHit
(14 1)

TIEPEeMEHHBIMHU | €T0 TPaQUK.

Cucrema JIByX JTMHEHHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMH 1 €€ pelIeHHe.
Pemenne cucrem IByX ypaBHEHHH, OJJHO U3
KOTOPBIX JJMHEHHOE, a Ipyroe — BTOPOi
CTEMEHH.

['paduueckas MHTEpIIpeTalus
CHCTEMBI YPaBHEHHH C JBYMs
[IePEMEHHBIMU

YpaBHenus JIuneiinoe ypaBHenue. Pemenne OcBanBaTh, 3aIOMHUHATH, M NPUMEHATH IpaduuecKue
M HEPaBEHCTBA. YpaBHEHUH, CBOASLINXCS K TUHEHHBIM. MeTO/bI [IPY PEIIEHNH YPaBHEHUH, HEPABEHCTB U UX CUCTEM.
YpaBHeHnus KsanpatHoe ypaBHeHue. Perenne Pacmo3naBathb nensie U JpOOHbIC YpaBHEHHSI.
¢ O1HOM YpaBHEHUH, CBOAAMIMXCA K KBaJPATHBIM. PemiaTh InHeiiHbIe N KBA/IPATHbIE YPABHEHMS, YPABHEHUS, CBOASIIMECS K HUM, IpocTeline JpoOHO-pallMOHaIbHbIE YPABHEHHUS.
nepeMeHHOH BukBanpaTHble ypaBHEHHUS. IIpeanaraTe BO3MOXKHBIE CIIOCOOBI PEIIEHHS TEKCTOBBIX
(14 4) [Ipumeps! penieHust ypaBHEHUH TpeTbel U 3a7a4, 00CyKI1aTh X H PelIaTh TEKCTOBbIC 33/1a4H Pa3HBIMHU CIIOCOOAMHU.
4yeTBEPTOM CTENEeHEN paszioKeHUEeM Ha 3HAKOMHTBCS ¢ UCTOPHEI Pa3BUTHSI MaTEeMaTHKH
MHOXKHTEIH.
Pemenne JIpOOHO-PAIIMOHATIBHBIX
YpaBHEHHUH.
Permienne TekCcTOBBIX 3a/1a4
anreOpanvyecKUM METOI0M
YpaBHeHus JIuneitnoe ypaBHeHue ¢ 1ByMs OcBauBaTh U NPUMEHATh NMPUEMBI PELICHUS] CUCTEMbI ABYX JIMHEHHBIX YPaBHEHHUIl C ABYMs NEpEeMEHHbIMU U CUCTEMBI BYX YpaBHEHUMH, B

KOTOPBIX O/THO YPaBHEHUE HE SIBIISICTCS THHEHHBIM.

Hcnoan3oBaTh (DYHKIIMOHABHO-TPAUUECKH MIPEICTABICHNS IS pellleHHsl H HCCIe0BAHUs YPABHEHUH 1 CHCTEM.

AHAIM3HPOBATH TEKCTHI 32124, PelIaTh UX alreOpandecKuM CIIocoOOM: MepeXOAUTh OT CIOBECHOW (POPMYIMPOBKH YCIOBHUS 3aJadd K
anredpandecKoi MOJIENH My TEM COCTABIICHNS CHCTEMBI YPaBHEHUI; pelaTh COCTaB

30




P’emeﬂne TEKCTOBBIX 3a/1a4
QIIredpandeckuM CrocooomM

VICHHYIO CUCTEMY YPaBHCHUI; HHTEPIPETUPOBATDL PE3yJbTaT.
3HAKOMMTBCSI ¢ HCTOPHEI Pa3BUTUS MaTCMATUKH

YpaBHeHus
1 HepaBeHCTBA.
HepasencrBa (16 1)

UrcoBbIe HEPABEHCTBA U UX CBOMCTBA.
UluHeliHble  HepaBeHCTBA € OJHOH
[EPEMEHHON U UX pPEIICHHE.

CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMU
[EPEMEHHON U UX PEIICHHE.

IKBazpaTHbIE HEPABEHCTBA U UX PEILICHUE.
['paduueckast HHTEpHpETals HEPABEHCTB

UuraTh, 3a1IMCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBA; UCIIOJIB30BATH CHMBOJINKY M TEPMUHOJIOTHIO. BBINOIHATEH peoOpa3zoBanus

HepaBEeHCTB, HCMOJIB30BATh IS IPeoOpa30BaHMs CBOWCTBA YHCIOBEIX HEPaBEHCTB. Pacno3naBaTh IMHEHHbIE U KBaJpaTHBIC HepaBeHCTBa. PemaTh
WHEIHbIE HepaBEeHCTBA, CHCTEMBI TMHEHHBIX HepaBEHCTB, CHCTEMBI HEPaBEHCTB, BKITIOYAIOIINX KBAapaTHOE HEPABEHCTBO, U PEIIATh HX; 00CYKAATh

MOTyYeHHBIC PEIICHUS.

M306paskaTh pelieHre HepaBeHCTBA U CHCTEMBI HEPAaBEHCTB Ha YHCIOBOH IPSIMOH, 3alIMCHIBATH PEIICHIE C TOMOIIBIO CHMBOJIOB.

PemaTh KBagpaTHBIC HEPABEHCTBA, HCIOMb3Ys IpaduuecKue mpeCcTaBICHHS.

OcBauBaTh H NPUMEHSITH HEPABCHCTBA TIPU PEIICHUM PAa3INYHbIX 3a/1a4, B TOM YHCIIC IPAKTUKO-OPHUEHTHPOBAHHBIX

M CHCTEM  HEpPaBEHCTB C  JIBYMs
MepeMeHHBIMI
Dynkuun (16 u) IKBanparuaHas ¢dyHKIW, e€¢ |Pacmo3HaBaTh BHIBI U3yYaeMbIX (YHKINI; HITIOCTPHPOBATH CXeMAaTHYECKH, 00BSICHITH PACIOIOKEHHE Ha KOOPANHATHON IUIOCKOCTH TPaHKOB]

rpaduk u cBoiictea. [lapabona,
KOOPJIMHATBI BEPIIMHEI TapaboIIbl, OCh
cuMMeTpuH napadossl. CTeneHHBIC
(DYHKLIMHU C HATYPAIBHBIMH [OKa3aTEIISIMU
2 n 3, ux rpaduky u cBOMCTBA.

Gynkuuii Buna: y =kx, y =kx + b,y =§ y=axy=ax,
X

Y =vx, y = |x | B 3aBHCHMOCTH OT 3HaYeHHiT KO3(D(DHUIHEHTOB; OMICHBATE HX CBOIHCTBA.
Pacno3naBaTh KBagpaTHyHyo GyHKIMIO 1o ¢popmyste. [IpuBoAMTH MpUMepbI KBaIPATHYHBIX 3aBUCHMOCTE N3 peabHOM KU3HH, PU3UKH,

pacduku byHKIMiL: y =Kkx, FCOMETPHH. . )
y=ka+b, y=xk, y=ax BoISIBJSATH 1 0600111aTH 0COOCHHOCTH TpaduKa KBaApaTHIHOM QyHKIMK Y = ax? + bx + C.
' Ty ' CTpouTh M H300PaKATHL CXeMATHYECKH TpadUKN KBaJpaTHUHBIX QYHKLMIL, 3a0aHHBIX GOpMyIaMu Buaa y = ax?, y = ax? + ¢, y = a(x + p)?, y = ax® +
+
y=axdy= X,y=1lxI DX + C. . .
5 IAHAIM3UPOBATH M IPUMEHSTH CBOICTBA U3yYCHHBIX (DYHKIHMH JUISL HX OCTPOCHHUSI, B TOM YKCJIE C IOMOIIBIO HH(PPOBBIX PECYPCOB
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UucaoBbie

[loHsITHE YNCIOBOM MTOCIICIOBATCIIBHOCTH.

OcBanBaTh n NMPUMEHATDb WHJICKCHBIC 0603Ha‘{eHI/I${, CTPOMTH peYeBbi€ BHICKA3bIBAHUS C UCIIOJIB30BAHUEM TCPMUHOJIOTUH, CBSI3aHHOM C TIOHATHEM|

mocje10BaTeILHOCTH  (3a]aHHe TI0CJIeI0BATEIEHOCTHIOCIICIOBATEIEHOCTH.
(15 v) [peKyppeHTHO#T opmyoii u Gpopmynoi NHAHAIH3MPOBATH HOPMYITy N-TO WICHA MOCISJOBATENFHOCTH WK PEKyPPEeHTHYIO (JOPMYJy M BBIYUCISITH YICHBI MOCICI0BATEILHOCTEH, 38/ [aHHBIX]
rO usIeHa. PTUMH HOPMYTaMH.
IApudmeTHyeckas M TeOMETpUYecKas|Y CTAaHABJIMBATH 32aKOHOMEPHOCTH B IIOCTPOCHHH MOCIIEA0BATEIBHOCTH, €CIIH BBIITHCAHBI IEPBBIC HECKOJIBKO €€ 4JICHOB.
nporpeccun.  Qopmynsl  N-ro  uneHaPacnmo3HaBaTh apu(METHYECKYIO H TEOMETPUUECKYIO MPOTPECCHHU MIPU Pa3HBIX CMOCO0axX 3adaHMs.
apudmeTrndeckoii M reomerprdeckoiPemaTs 3a1auu ¢ HCIonb30BaHNEM (GOpPMYIT N-TO WieHa apUPMETHIECKOH M TeOMETPHIECKOH MPOrpecCHii, CyMMBI IEPBBIX N WICHOB.
MpOTpeccHii, CyMMBI HEpBhIX N wieHOB.  |M300pakaTh WICHEI IOCIEI0BATEILHOCTH TOYKAaMI HA KOOPJHHATHOH IIIOCKOCTH.
M300paskeHne WieHOB apudMeTnIeckoil nPaccMaTpuBaTh MPHMephI MPOLECCOB W SIBJAEHHH W3 pealbHON JKM3HM, WUIIOCTPUPYIOIIHNE W3MEHEHHE B apU(METHYECKOH NporpeccHu, B
reOMETPHIECKOH MPOrpeccHil TOYKaMH HareoMeTPUIECKON POTPECCHH; H300paXkaTh COOTBETCTBYIOIINE 3aBUCHMOCTH IPAQHIECKH.
KOOPAWHATHOM TIIOCKOCTH. PemaTh 3a1a4M, CBA3aHHbIC C YUCIOBBIMH I1OCICA0BATEILHOCTAMHU, B TOM YHCIIC 33/1a4H U3 PEABHOMN JKM3HH C HCIIOIb30BaHUEM LU(POBBIX TEXHOIOT Uil
UlHEeHHBIA ¥ SKCIIOHEHIUATIBHBIA POCT.  |(3JEKTPOHHBIX TaOIHII, TPadUIeCKOT0 KAIBKYIITOPA U T.IL.).
CIT0KHBIE TIPOIICHTEHI IPemaTh 3aauu Ha CIOXKHBIE POIICHTHI, B TOM YHCIIE 33241 U3 PeaTbHON MPAKTUKH (C UCIONb30BaHIEM KAIBKYIATOPA).
3HAKOMHUTBCS € MCTOPHEll Pa3BUTHS MAaTEMaTUKH
[ToBTOpEHME, Uucnra w  BelunciaeHusi  (3anuch,OnepHpPOBATH MOHSITHSIMHU: MHOKECTBO, IIOJJMHOXECTBO, OTIEPAIlH HaJl MHOXKECTBAMH; HCMOJIb30BATh Ipaduueckoe MpeICTaBICHUEe MHOXKECTB L]
00001meHNe, CpaBHEHHE, ACHCTBHS C JEHCTBUTEIFHBIMUOIINCAHHS PeabHBIX IPOIIECCOB U SBJICHHI, P PEIICHNH 33/1a4 U3 APYTUX YUeOHBIX TPEAMETOB.
ccTeMaTH3anMst YHCIAMM, YHCIIOBasl NpsiMasi; MPOLECHTHLJAKTYAJIN3HPOBATH TEPMHHOJIOTHIO H OCHOBHBIE /IefiCTBHSI, CBSI3aHHbIE € YMCJIAMH: HATYpaIbHOE YHCIIO, IPOCTOE M COCTABHOE YHCIIA, JICITUMOCTH|
Buanmii OTHOIICHUS, MPOMNOPIHMU; OKpPYIJICHHE,HATypadbHBIX YHCEN, NPH3HAKH JEIMMOCTH, IEJI0e UHCIO, MOMYTdb YHCIA, OOBIKHOBEHHAs M JAECATHYHAs IpoOH, CTAaHAAPTHBIA BHUJ YHCTA,
(18 u) MpuOIIKeHNE, OIICHKA; pemeHneapuGMeTHIeCKU KBaJpaTHBI KOPEHb.
TEeKCTOBBIX ~ 3a4ad  apuPMETHICCKHIM|BBINOJIHATL JeiicTBUS, CPABHHBATL M YHNOPSA0YMBATH UHCIA, MPEACTABIATh YUCIA HA KOOPAWHATHOW NMPSIMOH, OKPYTJISTH UHCIA; BHIMOJHSITH)
crocoOoom) MPUKHIKY M OL[eHKY PE3yJIbTaTa BEIYUCICHUH.
PemaTth TekcToBBIe 3aa4M apudMeTHUeCKUM criocoboM. PemaTh mpakTHUeckHe 3a/1auM, COJEpIKalllye MPOLEHTHI, O, YacTH, BBIPAKAIOLIHE
BaBUCHMOCTH: CKOPOCTh — BPEMsI — PaCCTOSHHE, [IeHa — KOJIMYECTBO — CTOMMOCTbB, 00BEM pabOoThl — BpeMsi — MPOU3BOAUTEIBHOCTE TPYAa.
Pa36upath peajbHble XKH3HEHHBIE CUTYyallH, (GOPMYJHPOBATh UX Ha SI3bIKE MAaTeMaTHKH, HAXOAMTH PEIICHUE, IIPUMEHsIsI MaTeMaTHYEeCKHi armapar,
HHTEPNPETHPOBATH PE3yJIbTaT
IAnredpanyeckue BbIpaxkeHusiOnepupoBaTh NOHATHSIMU: CTETIEHb C I[EIBIM MOKa3aTeneM, apu(pMEeTHIECKHi KBaAPATHEIH KOPEeHb, MHOTOWICH, anredpandeckas Ipo0b, TOKAECTRO.
(mpeoOpa3oBaHue anredpandeckuX|BoINOJHATE 0CHOBHBIE el CTBHS: BBIOIHAT PAcuEThI 0 (hOpMyIIaM, TpeoOpa3oBIBATh IENIbIe, APOOHO-PAHOHATEHBIE BRIPAYKSHNUS U BEIPAXKEHHS C

BBIPKEHHNH, TOITyCTUMBIE 3HAUCHHS)

KOPHSIMH, PEa30BbIBATH PA3JI0KEHNE MHOTOWIEHA Ha MHOKHTEIH, B TOM YHCIIE C MCTIOJIB30BaHUEM ()OPMYIT Pa3HOCTH KBaJpaTOB 1 KBaJpaTa CyMMBb]
M pa3HOCTH; HAXOUTH JOMYCTUMBIC 3HAUCHUS IEPEMEHHBIX JUTS IPOOHO-PAIOHAIBHBIX BRIPAXKEHNH, KOPHEH.
MoaesIMpoBaTh C TIOMONLIBIO (POPMYJI peabHbIe IPOLECCHI U SBICHHS
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DyHKIHHA (mocTpoenne, cBoiictBalOnepHpoBaTh MOHATHSIMM: (QYHKIHS, TpaduK (YHKIUH, HyJIH (QYHKIUH, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUs, yOBIBaHU,

M3ydyeHHBIX  (yHKUMH;  rpadudeckoeHandobIIee 1 HAMMEHbLIEE 3HAYCHUS (QYHKIHH.

[pEIICHNE YPaBHEHHMIT H UX CHCTEM) IAHAJTM3MPOBATD, CPABHUBATH, 00CYKIATh CBOWCTBA (YHKIIMIL, CTPOMTH HX TPAQUKH.
OnepupoBaTh MOHATHUAMM: TIPSAMasi IPONOPIUOHAIBHOCTB, 00paTHAs MPONOPLMOHAIBFHOCTD, IMHEITHAs (YHKIMS, KBaApaTHuHas QyHKIu, mapadoda,
rumnepooma.

Mcnoab3oBaTh rpadpMKH I ONpeeNIeH s CBOMCTB, IPOIECCOB M 3aBHCHMOCTEH, I PEIICHUs 3a/1ad U3 JAPYTUX y4eOHBIX NPEIMETOB U peanbHOH
PKH3HU; MOJAEJIMPOBATH C TIOMOIIBIO TPAHKOB PEATLHBIC ITPOIIECCHI U SIBICHUSL.
BeipazkaTh ()OpMYJIAMH 3aBHCHMOCTH MEXK/y BEIHIMHAMHI

[Ipu pa3paboTke paboueii mporpaMMbl B TEMaTHUECKOM IIAHUPOBAHUU JODKHBI OBITH YITEHBI BO3MOKHOCTH HUCTIONB30BAHUS DJIEKTPOHHBIX (IIH(POBBIX) 00pa30BaTeNbHBIX PECYPCOB, ABISIONIMXCS YI4EeOHO-METOAMYECKUMHI
MaTepHaTaMu (MyJIbTUMEIUIHBIC TPOTPAMMBI, JICKTPOHHBIC YICOHUKHU U 3aJaUHUKH, SIEKTPOHHBIE OMOIMOTEKH, BUPTYyaJIbHBIE 1a00PATOPHH, UTPOBBIC IPOTPAMMBI, KOJUIEKIUH HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCHOJIb3YEMBIMHU ULl OOYYEeHHsI M BOCITUTAHHS PA3IMYHBIX IPYIII M0Jb30BaTeNei, IPEACTABICHHBIMU B JICKTPOHHOM (LIHM(POBOM) BHIE M PEaIU3YIOLIMMHU AugakTH4eckue BozmoxkHocTn MKT, comepikaHue KOTOPHIX
COOTBETCTBYET 3aKOHOJIATEIBCTBY 00 00pa30BaHHH.



PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA «TEOMETPUS». 7 9 KJTACCbBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

<<MaTeMaTI/IKy YK€ 3aTEM YUUTH HA10, YTO OHA YM B IMOPSAAOK IPUBOJAUT», — MUCAJT BCJIMKHNA pyCCKI/Iﬁ y‘IeHHﬁ Muxaun BacunseBud JJomoHOCOB. 1 B 3TOM COCTOUT OlHa 13 IByX L[eﬂeﬁ O6y‘{eHI/I${ TEOMETPHUH KaK COCTaBHOM
YacTH MAaTEMATHKH B IIKOJIE. DTOM eI COOTBETCTBYECT JOKa3aTelbHas JIMHUA MIPETIOAaBaHUs I'€OMETPUU. Cneuyﬂ npez{cmBneHHoﬁ pa60‘{e171 IporpaMMme, Ha4yuHas ¢ CEAIbMOTO KJIacCa Ha YPOKax recOMETpun O6y‘laI0[I.[HﬁCSI
YUUTCA MTPOBOAUTL JOKA3aTCJIbHBIC PACCYKACHUA, CTPOUTH JIOTUYECKUE YMO3AKIIFOUCHUSI, JOKA3bIBATh HCTUHHBIC YTBCPIKACHUS U CTPOUTH KOHTPHIPUMEPHI K JIO?KHBIM, TPOBOAUTL PACCYIKIACHUSA «OT IIPOTUBHOI'0», OTJIINYATH
CBOICTBA OT MPU3HAKOB, q)OpMyJ'II/IpOBaTL O6paTHLI€ YTBEPKACHUA. yquI/IK, OBJ'[a,I[eBH_II/Iﬁ HCKYCCTBOM pacCCyKAaThb, 6y,I[CT NPUMCHSATL €0 U B 0pr>1<a}ou1ef?1 km3Hn. Kak mucan T€OMETp U meaparor I/IFOpL q)e)JOpOBI/I‘l
U_[apLIFPIH, «JIIOAbMH, MMOHUMAKOMIMMHU, YTO TAaKOC AOKaA3aTCJIbCTBO, TPYAHO MU OAXKE HEBO3MOXXHO MAHUITYJIUPOBATH. M B 5TOM COCTOUT Ba)KHOE BOCIIMTATEJIBHOC 3HAUCHHE H3Yy4YE€HUA TC€OMETPUU, MPUCYIIEEC UMEHHO
OTEYECTBEHHON MaTeMaTH4YeCKOil mkose. BMecTe ¢ TeM aBTOpHI MPOrpaMMBl IPEAOCTEPEratoT YUUTEN s OT U3IHUIIHEr0 (popMann3mMa, 0COOCHHO B OTHOLIEHUH Ha4Yal M OCHOBaHMI reoMeTpun. PpaHity3ckuii Marematuk JKan
JlpeoHHE IO 3TOMY MOBOJY BBICKa3aJcs Tak: «YTo KacaeTcsi JeTMKAaTHON MpoOIeMbl BBEICHUS «aKCHOMY», TO MHE Ka)KETCsI, YTO Ha MEPBBIX MOpax HYKHO BOOOIIe M30eraTb MPOU3HOCUTH caMo 3TO cinoBo. C Ipyroi xe
CTOPOHBI, HE CJICAYET YIIYCKaTb HU OHHOﬁ BO3MOXXHOCTU JaBaTb IPUMEPHBI JIOTHYCCKUX 33.KJ'I}O‘{CHI/II71, KOTOPBIE KyJa B OombIIeH MEpE, YEM HACA aKCHOM, SABIIAIOTCA UCTUHHBIMU U C€AUHCTBEHHBIMH IBUTATCIIAMU
MATECMAaTHYCCKOI'O MBIIIJICHUS)) .

BTOpOﬁ LEJIBI0 U3YYCHUSA T'€OMETPUU SABJIACTCA UCIIOJIB30BAHUC eé KaK HWHCTPYMCHTA IIPU PCIICHUU KaK MaTCMaTHYCCKUX, TaK U MPAaKTUYCCKUX 3aayd, BCTPECUAIOIINXCS B peaJ'II:HOﬁ >ki3HH. OKOHYHMBIITUN KypC reoMeTprun
HIKOJIBHUK TOJIXKCH OBITH B COCTOSIHUU OIpEeACIUTb I'COMETPUIECCKY IO (1)I/Il“ypy, OImucaTh CJIOBaMu I[aHHBIﬁ ‘-IepTé)K WJIK PUCYHOK, HalTH iomaab 3€MEJIBHOI'O Y4acTKa, paCCHUTATh HCO6XOZ[I/IMy}0 JUIMHY ON'TOBOJIOKOHHOTO
KaOes uin Tpe6yeMLIe pasMEpPLI rapaxa st aBTOMOOMIIS. 3TOMy COOTBETCTBYET BTOpasi, BbIMUCIUTEIbHAA JIMHUA B U3YYCHUN 'COMETPUM B IIKOJIEC. I[aHHaSI MpaKTUYCCKasl JTUHUA ABIISACTCA HE MEHEEC Ba)KHOﬁ, YEeM IicpBas.
Emé I[Tnaron npeanuceiBai, 4To0b! «rpaxkaaHe [IpekpacHOro roposia HA B KOEM CIydae He OCTaBIISUIM T€OMETPUIO, BEb HEMAJIOBAKHO JTake MOO0YHOE e MPUMEHEHHE — B BOCHHOM JIeJIe 1a, BIPOYEM, M BO BCEX HAyKax
— JUIA JYYIIeTr0o WX YCBOCHUS: MBI Belb 3HAeM, Kakas OCCKOHEYHAas pa3HHIA CYIIECTBYET MEXKIY UYEJIOBEKOM NPHYACTHBIM K T€OMETPHU W HENPHYACTHBIMY». J{JIsI 3TOTO yYHTET0 peKOMEHAyeTcsl MOAOHpaTh 3a1adu
TMIPAKTUYECKOTO XapaKTepa g pacCMaTpUBAEMbBIX TEM, YUYUTH ,E[ETCI71 CTPOUTH MATEMATHYCCKUE MOACIIN PEAJIBHBIX KU3HEHHBIX CPITy&L[HfI, TIPOBOJAUTH BBIYUCIICHUA U OLICHUBATH aJICKBATHOCTH MOJIYYEHHOTO PE3yJibTaTa.
Kpaiine Ba)HO MOT4EPKUBATE CBA3M TEOMETPHH C JPYTUMHU IPEIMETaMH, MOTHBHPOBATH UCIIOIB30BaTh OMPEICIICHNS TEOMETPHUUCCKIX (PUTYD U MOHATHH, 1eMOHCTPUPOBATH MPUMEHEHUE MTOMYYCHHBIX YMEHHUN B pU3KKE 1
TEXHHUKE. DTH CBSI3HM Hanboliee SAPKO BUJHBI B TEMax «BeKTOpBI», <<TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOIICHU, «MeTO,Z[ KooOpAuHaT» U «TeopeMa Hn(baropa».

B 3axiroueHne ConuEéMes Ha BEJIMKOTo MareMaTrka u acrponoma Moranna Keruiepa, 4To6s! emié pas noa4epkHyTh U METANPEeIMETHOE, U BOCIIMTATENIbHOE 3HaUeHre reomeTprn: “Geometria una et aeterna est in mente Dei
refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei™.

MECTO YYEBHOI'O KYPCA B YUEBHOM ITJIAHE

CornacHo yueOHOMY miaHy B 7—9 Kiaccax u3ydaercs yaeOHsit Kype «['eoMeTprsi», KOTOPBIH BKIIOYAET CIEAYIONINe OCHOBHbIC pa3aensl coaepkanus: «['eomerpraeckne GpUTypHI U HX CBOMCTBAY,
«M3MepeHne reOMeTPHIECKIX BEMINH, a TakkKe «JleKapTOBBI KOOPIUHATHI Ha TIOCKOCTI, «BeKTOpB», «BIKEHHS MIOCKOCTI U «IIpeoOpa3oBaHust TIOT00MS.

VYueOHbIi IJ1aH MpegycMaTpuBaeT H3yueHHe reoMeTprur Ha 0a30BOM YpOBHE, HCXO/1 U3 He MeHee 68 y4eOHBIX 4acoB B y4eOHOM rofly, BCEro 3a Tpu roja ooydenus — He MeHee 204 yacos.

! I'eomerpus enuHa ¥ BevHa, oHa OmucraeT B boxbeM ayxe. Hama mpu4acTHOCT K Hell CIIyKMT OJHMM M3 OCHOBaHH, MO KOTOPBIM YelIOBEK JOIKeH ObITh oOpazom Boxbum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COJIEPXKAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

7 xrnacc

Havanbuble nousTus reomerpun. Touka, npsimasi, OTpe30K, Jyd. Yroi. Buasl yrinos. BepTukanbuble 1 cMexHbIe yIibl. buccekrpuca yria. Jlomanasi, MHOroyroiasHuk. [lapamienbHOCTh M NEPNEHAUKYISIPHOCTD MPSIMbIX.
Cummetpuynsle Gurypsl. OCHOBHBIE CBOIHCTBA 0CeBOI cMMMeTpu. IIpuMepsl CHMMETPUH B OKPY’KAIOIIEM MHPE.

OCHOBHBIE TOCTPOCHUS ¢ TOMOIIBIO ITUPKYJIS U IWHEHKU. TpeyronapHuk. BeicoTa, MeauaHa, OuccekTpuca, UX CBOUCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUN TPEYTONbHUKH. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa 1 MPU3HAKY PAaBHOOEIPEHHOTO TPEYTrodbHUKA. [IpU3HaKky paBeHCTBA TPEYTOJbHUKOB.

CpoiicTBa U IpU3HAKY NapaUIeNbHBIX NpsMbIX. CyMMa YIJIOB TpEYroyibHUKA. BHENIHNE yIiIbl Tpeyro/IbHUKA.

[IpssmoyroinpHblil TpeyronbHUK. CBOHCTBO MeiMaHbI IPSIMOYTOJIbHOTO TPEYroabHUKA, IPOBEIEHHON K runoTenyse. [lpusHaky paBeHCTBaA NPSIMOYTOJIBHBIX TPEYrOAbHUKOB. IIpsAMOYyroabHbIl TPEyroibHUK ¢ yriaoM B 30°.
HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOIBLHUKA, HEPABEHCTBO O JUIHHE JJOMaHOI, TeopeMa o O0oJbIIeM yriie 1 O0JbIIeil CTOpoHe TpeyroibHuKa. [lepreHuKysip 1 HaKIIOHHasI.

I'eomeTrprueckoe MecTo To4ek. brccekTpuca yria U cepeJUHHBIN IEepIEHAUKYJIIP K OTPE3Ky Kak FeOMETPUUYECKUE MECTa TOUECK.

OKpy>KHOCTb U KPYT, XOpJa U JUaMETP, UX CBOMCTBA. B3aumHoe pacronokeHne okpy»KHOCTH U npsmoil. KacaTenbHas 1 cekymmas K OKpy>KHOCTH. OKpYy>KHOCTb, BIIUCAHHAs B yroil. BriucaHHast 1 OIHCaHHAas OKPYKHOCTH
TpEeyTroNbHHKA.

8 xmacc

UYetsipéxyronpHuku. [lapamnenorpamm, ero Npu3Haku ¥ CBOWCTBA. YacTHBIE Cilydyad MapauleIorpaMMoB (TIPSIMOYTOJIBHHK, pOMO, KBaapar), UX MPU3HAKH M CBOWCTBA. Tpamenus, paBHOOOKasl Tpamenusi, e€ CBOWCTBA U
npusHaky. [IpsMoyroabHas Tpamnenus.

Merton yaBoenus Meauansl. Llentpanbaas cummerpust. Teopema Daneca u TeopemMa 0 IPONOPLHOHATIBHBIX OTPE3KaX.

CpenHue JIMHUK TPEyroJIbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KO3 duuneHT noxoous. Ilpu3Haku mo1o6us TpeyroNbHUKOB. [IpuMeHeHne o1o0us IpH PeIIeHNH IPAKTHYECKUX 3a1ad.

CaoiicTBa rurontazeit reomerpudeckux Guryp. @opMyIbl Iyt IUIOMAAN TPEYroJIbHUKA, TTapajuienorpaMMa, poMoa u Tpanenun. OTHOLIEHHE IUTomaael MoJOOHBIX (GHTYD.

Beraucnenne miuomaiei TpeyroJbHIKOB ¥ MHOTOYTOJIBHUKOB Ha KJIETUATOH Oymare.

Teopema [udaropa. [lpumenerne Teopems! [Tudaropa npu pemeHnu MPaKTHIECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTIIa MPSIMOYTOJIEHOTO TpeyroyibHIKa. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECCTBO. TpuroHoMerpryeckne GpyHKImU yriaos B 30°, 45° u 60°.

Brucannble U HEHTpaJIbHBIE YITIbI, YTOJI MEXKY KacaTeIbHOM M XOpAOH. YTl MeXay XOpJaMu M CeKylMMH. BrnucaHHble U ONucaHHbIE YETHIPEXYTOJNBLHUKU. B3anMHoe pacnosnoxenue IByX OokpykHocTel. Kacanue
okpy»xHocTeil. O0Iye KacaTelbHbIe K JBYM OKPYKHOCTSIM.

9 xiace

Cunyc, kocuHyc, Tanrerc yriioB ot 0 1o 180°. OcHOBHOE TPHTOHOMETPHYECKOE TOXIeCTBO. DOPMYIIBI TPUBECHUS.

Pemenue TpeyronsHukoB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. PellieHue npakTHYecKuX 3aad ¢ UCIOIb30BaHHEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanne momobust. [logodue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o pon3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHNH OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJpaTe KacaTeIbHOM.

BexTop, mummHA (MOIYyIIb) BEKTOPA, COHANPABICHHBIE BEKTOPHI, TPOTHBOIIOIIOKHO HAIIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPAIlM HAJ BEeKTOpaMu. Pa3noxeHHe BEKTOpa IO JBYM
HEeKOJUTHHeapHbIM BekTopaMm. KoopanHaTel BekTopa. CKalsipHOE TPOM3BEACHIE BEKTOPOB, TPIMEHEHNE ISl HAXOXKACHHS JUTMH U yTJIOB.

JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH. Y paBHEHUS MPSIMOH M OKPY>KHOCTH B KOOPIHHATAX, IIEPECeUeHNe OKPYKHOCTEH 1 MPAMBIX. MeTo KOOPANHAT U €r0 MPUMEHEHHE.

[TpaBunbHBIE MHOTOYTOJIBHUKH. [{IMHA OKpyKHOCTHU. I'patycHas 1 paaraHHas Mepa yriia, BBIYMCIEHHE JJIUH YT OKpyKHOcTel. [limomans kpyra, cekropa, cerMeHTa.

JIBrKeHHMsI TIJIOCKOCTH M BHYTPEHHHE CUMMETpHHU Guryp (dJIeMeHTapHble npecTaBienus). [lapamienbheiii nepenoc. [1oBopoT.

[UIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM [TPOI'PAMMBI KYPCA (ITO TOJJAM OBYUYEHH )

OcBoenne yaeOHoro kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO 0OOIIET0 00pa30BaHMs TODKHO 00eCIeUnBaTh JOCTIDKCHNE CIICTYIOMNX IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 xnacc

- Pacrno3HaBath U3Yy4YCHHBIC TEOMETPHUIECKUE (bl/ll"ypb[, OIPEACIIATh UX B3AUMHOEC PaCIlOJIOXKEHUEC, I/I306pa)l(aTb IrCOMETPUIECKUE (bI/Iprbl; BBIINIOJIHATBE YEPTEIKU 10 YCIOBUIO 3a/1a9HU. I/I3MepﬂTb JIMHEUHBIC U YIJ10BbIE
BEJIMYMHBI. PermraTh 3a/la4yy Ha BBIYUCIICHUEC JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

— Jlenats rpy0Oyro OLCHKY JIMHEHHBIX U YTIIOBBIX BEJIMUHMH IIPEAMETOB B PEaTbHOH KHU3HH, pa3MepOB NPHPOAHBIX 00BEKTOB. PazinmyaTs pa3mMeps! 3THX 00BEKTOB 11O HOPSIIKY BEITHUHHBL.

— CTpOUTb 4epTEXU K TCOMETPUUECKUM 3a/1auaMm.

— [Monb30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOI30BATh IPU3HAKY U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TIPH PEIICHUH 3a/1ad.

— [TpoBoUTE IOrMYECKHE PACCYKAECHUS C HCHOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

— [Tonp3oBaThbes NpU3HAKAMU PABCHCTBA IIPAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEHUaHbL, IPOBEIEHHON K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PELICHUHM F€OMETPUYCCKUX 3a/1a4.

— OnpenenaTs NapanaedbHOCTh MPAMBIX C TIOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT ¢ HuMu cekyias. OnpeesnsTs napauieabHOCTh MPSIMBIX C MOMOIIbIO PABEHCTBA PACCTOSHUI OT TOYEK OAHOIN MPsIMOM 10 TOuek
JIPYroi IpsMOii.

— Pemats 3agaun Ha KiIeTdaToi Oymare.
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— ITpoBOUTE BEIYHMCIIEHUS U HAXOUTh YHCIIOBbIE U OyKBEHHbIE 3HAUEHMS YITIOB B TEOMETPUUECKUX 3a/lauax C MCIOJIb30BAHUEM CyMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yTIJIOB, 00pa30BaHHBIX
IIPU NIEPECEUSHUH ABYX MapauIeIbHBIX NPSAMBIX CeKyllel. Pemars npakTudyeckue 3aaun Ha HAXOXKIEHUE YTIIOB.

— BrageTs NOHATHEM reOMETPHYECKOT0 MecTa TOUEK. Y METh ONpeelsITh OHCCEKTPUCY YIJIa U CePeIMHHBIIN MepPIeHIUKYIISIP K OTPe3Ky Kak FeOMETPHUYECKIE MEeCTa TOUeK.

— DopMynupoBaTh ONpeaeTIeH s OKPY>KHOCTH U KPYTa, XOpAbl H AUaMeTpa OKPYKHOCTH, TOJIb30BAaThCSl UX CBOMCTBaMH. Y METh MPHUMEHSATH 3T CBOMCTBA MPH PELICHUH 33a4.

— BrageTs NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOMUTh e€ neHTp. [1oiap30BaThest pakTaMu 0 TOM, 9TO OMCCEKTPUCHI YTIIOB TPEYTOIBEHHUKA IIEPECEKA0TCsl B OHON TOUYKE, H O TOM, UTO
CepeiNHHbIC NEPICHIUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA EPECEKAIOTCS B OJTHOM TOUKE.

— Brnaners noHATHEM KacaTeIbHOM K OKPYKHOCTH, [IOJIb30BAaThCA TEOPEMOH O MEPIEHIUKYISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

— [Tonp30BaThes NpOCTEHIIMMY F€OMETPUUECKUMU HEPABEHCTBAMHU, IIOHUMATh UX MPAKTUYECKUN CMBICIL.

— ITpoBOIUTE OCHOBHBIE TEOMETPUUECKUE MOCTPOCHHUSI C TOMOIIBIO LUPKYJIS U THHEHKH.

8 «macc

— PacniozHaBaTh OCHOBHBIC BUJBI YETBIPEXYTOIBHUKOB, UX 3JIEMEHTBL, I10JIb30BATHCS UX CBOMCTBAMU IIPH PELICHUH F€OMETPUYECKUX 3a/1ad.

— [TpumeHsTH CBONCTBA TOUKHM ITepeceueHns] MeInaH TPeyroNbHrKa (IIEHTPpa Macc) B PEIICHUH 3a/au.

— Brnaners nonatueM cpenHel JMHUYM TPEYrOJIbHUKA U Tpanelyuu, IPUMEHATh UX CBOMCTBA IPH PELICHUU reoMeTpudeckux 3aaad. [lonbp3oBaThbes Teopemoii daneca u TeopeMoil 0 MPONOPLUOHAIBHBIX OTPE3KaXx,
MIPUMEHATH UX JUIS PEIICHHs NPaKTUYECKUX 3a1ad.

— [TpuMeHsTs MPU3HAKU 000U TPEYTOIBHUKOB B PEIICHUH T€OMETPUIECKHX 3a1ad.

— [Mone3oBatbest Teopemoit Ilndaropa as perieHus: TeOMETPUYSCKUX M IpakTHUecknX 3amad. CTpOUTh MaTeMaTHYeCKyl MOJeNb B IPAKTHYECKUX 33/1adaX, CaMOCTOSTEIbHO JelaTh 4epTé&X W HaXOJIUTh
COOTBETCTBYIOILIUE JUIUHBIL.

— BriageTs HOHATHAME CHHYCA, KOCHHYCa U TAHT€HCA OCTPOTO YIia MPSIMOYTONBHOTO TPEyroNbHUKA. [101630BaThCsl STUMH HOHATHAMHE T PEIICHUS MPAKTHIECKUX 3a/ad.

— BBrMucsaTh (pa3auyHBIME CIIOCO0aMH) IUIONIA (b TPEYTOIBHIKA U IUIOIMIAAN MHOTOYTOIBHBIX (GUTYp (TIOJIB3YSICh, I/Ie HEOOXO0ANMO, KaJIbKyJISITOPOM). [IpUMEHSTh MoTydeHHbIe YMEHUS B IPAKTHUYECKUX 3aa4ax.
— BrageTs NOHATHSIMU BIMCAHHOTO H IIEHTPAIBHOTO YTJa, HCIIOIb30BaTh TEOPEMBI O BIUCAHHBIX yIJIaX, yIJaxX MEXIy XOpJaMu (CEKyIUMH) U yIiie MeXIy KacaTeIbHON U XOPAOH MPH PEIICHUH T€OMETPUIECKHUX

— BrageTs NOHATHEM ONMCAHHOTO YeTHIPEXYTOIBHHUKA, IPUMEHSTH CBOHCTBA ONMMUCAHHOTO YETHIPEXYTONBHIKA ITPU PELICHHUH 3a/1ad.
— ITpUMEHSTh MOJTy4YEHHbIC 3HAHWS Ha MPAKTHKE — CTPOMTh MaTeMaTHYECKHE MOJENM Ul 3a[a4 PeajbHON JKH3HH U NMPOBOJMUTH COOTBETCTBYIOLINE BBIYHCICHHUS C MPUMCHEHHEM IMOJ00MS M TPUTOHOMETPHUHU
(TIOMTB3YSICh, TAE HEOOXOMMO, KATBKYIISITOPOM).

9 wnacc

— 3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJHUTh C UX MOMOIIBIO PA3JIMYHBIC SNEMEHTbI MPSMOYTOIBHOTO TPEYTrOJIbHHUKA (KPEIICHHE TIPIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoauTh (¢ MOMOIIBIO
KaJIbKYJISITOPA) JUTHHBI U YTIIBI JJIs HETAOINYHBIX 3HAUCHHUH.

— [Monb3oBaThest popMyIaMu MIPUBECHHS M OCHOBHBIM TPHUTOHOMETPHYECKHM TOKAECTBOM JUISl HAXOXKJICHHSI COOTHOLIEHHH MEXIy TPUTOHOMETPUUECKUMH BETHYNHAMM.

— Hcrnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIUIsl HAXO0XK/ICHHUS Pa3IMYHbIX JIEMEHTOB TPEYTOJIbHIKA («PEIICHHE TPEYTOJIbHUKOBY ), TPUMEHSATh UX MPHU PEIICHHH FeOMETPHYCCKUX 3a/1au.

— BrageTp moHATHSIMK TpeoOpa3oBaHUs 1MOJ00Ms, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX (uryp. [Tomp3oBaThCcs CBONCTBAMH IOO0MST TPOM3BOJIBHBIX (DUIYp, YMETh BBIYUCISITH JJIMHBI M HAXOAWUTH YIIIBI y
1oa00HBIX ¢uryp. [IpuMeHsITH CBOICTBA T0100MS B MPAKTUYECKUX 33/1a4aX. YMETh IPHUBOIUTH IPUMEPHI TIO00HBIX QUTYp B OKPYIKAIOIIEM MHpE.

— IToJsib30BaThCS TEOPEMaMHU O IIPOM3BEICHUH OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYLINX, O KBaJpaTe KacaTeIbHOM.

— [Monb30BaThesl BEKTOpPAMHM, MOHUMATh MX T€OMETPUUYECKUI M (QU3MYECKUI CMBICI, NPUMEHATh WX B PEHICHHH I'€OMETPHYECKHX M (DU3MYECKUX 3a7ad. [IpUMEHSTh CKaIspHOE MPOW3BE/ICHUE BEKTOPOB JUIS
HaXOKACHHMS JUTHH U YTJIOB.

— IToJ1b30BaTHCSI METOJIOM KOOP/MHAT Ha IIIOCKOCTH, MPUMEHSTh €r0 B PEIICHHH F'€OMETPHYCCKUX U MPAKTHYCCKHX 3a/ad.

— Biiaets MOHATHSIMU TIPABUIILHOTO MHOTOYTOJIbHUKA, [UTMHBI OKPY)KHOCTH, JJIMHBI T OKPY)KHOCTH ¥ PaJMaHHOIl MepBl yIila, yMETh BBIYHCIISATH [UIOMIA/Ib KPYTra U ero yacteil. [[puMeHsITh Moy4eHHbIe yMEHUS
B IPAKTHYECKHX 3a7a4ax.

— Haxoautb ocH (MM LEHTPBI) CHMMETPHH GUTYD, TIPUMEHSTD IBHKCHHUS INIOCKOCTH B IPOCTEHIINX CITydasx.

— [IpyMeHsTh MOoTy4YeHHbIEe 3HAHUS Ha MPAKTHKE — CTPOUTH MaTeMaTHYeCKHe MOJICIH JUTsl 33124 PealbHOM )KU3HH M POBOUTH COOTBETCTBYIOIINE BBIYUCICHUS C TPUMEHEHHEM MOJ00MS 1 TPUTOHOMETPUUECKUX
GbyHKumit (10NB3ysICh, I/1e HE0OX0IUMO, KaTbKYJISITOPOM).
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TEMATUYECKOE IINTAHMPOBAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHN )

7 xnacc (ae menee 68 u)

Ha3Banmue paznena (Tembl)
Kypca (4HCc/I0 YacoB

OcHoBHOe coeprkaHue

OcHoOBHbBIE BU/IbI JIeSITEJILHOCTH oﬁyqammnxm

IIpocreiimue
reomerpuyeckue QUrypbl 1
HuX cBoiictBa. U3mepenue
reoMeTpH4YeCKHX BeJHYMH
(14 9)

[Ipocreiimue reoMeTpudecKkiue 00bEKThI: TOUKH,
MIpsIMBIE, JTy4d H YIJIbl, MHOTOYTOJIbHHK, IOMaHasl.
CMeXHBIE U BepTUKaJIbHBIE yIiibl. PaboTa ¢
rnpocreimmmu ueprexamu. Mzmepenue TMHEHHBIX 1
YTJIOBBIX BEIUYHH, BEIYHCICHAE OTPE3KOB U yTJIOB.
[epumerp u ruromans GUTYp, CO-TABICHHBIX U3
IIPSIMOYTOJIBHUKOB

®opMyIHPOBATH OCHOBHBIE MOHSTHUS U ONPEAEICHNUSI.

Pacno3HaBaTh U3yuCHHbIC T€OMETPHYECKUE GUTYDBI, ONPeIeSITh HX B3aUMHOE PACHOJIOKEHHE,
BBINOJHATH YEPTEK MO YCIOBHIO 3a/1aUH.

IIpoBoanTh npocreinue NOCTPOESHUS € IIOMOILBIO

LUPKYJIL ¥ TUHEHKH.

W3mepaTh TMHEHHbIE U YTTIOBBIC BEJIMUMHBI TEOMETPHUECKUX U IIPAKTHYECKUX OOBEKTOB.
OnpenessiTh «Ha IJ1a3» pa3Mephl peaJbHbBIX 00BEKTOB, MPOBOIUTD IPYOYIO OLIEHKY UX Pa3MepoB.
Pemath 3a1aun Ha BBIYUCICHHE [UTHH OTPE3KOB U

BEJINYHH YTJIOB.

Pemath 3a1aun Ha B3aMMHOE PACIIONIOKEHUE TEOMETPUIECKUX UTYD.

IIpoBoaNTH KIaCCU(PUKAINIO YTIOB, BLIYUCAATH TMHEHHbIE U YTTIOBbIC BEIHMUNHBI, IPOBOAUTH HEOOXOUMBIC
JI0Ka3aTelIbHBIE PACCYKACHHUS.

3HAKOMMTBCSI C HCTOPHEI Pa3BUTUS T€OMETPUU

Tpeyronbauku (22 )

[loHATHE O paBHBIX TPEYTOJBHUKAX M ICPBUYHBIC
MPEJICTABIICHHS O PaBHBIX (KOHIPYIHTHBIX) urypax. Tpu
MPHU3HAKA PABEHCTBA TPEYTOJIBHUKOB.

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJIBHUKOB.
CBoiicTBO MeTMaHbI MPSIMOYTOJIBHOTO TPEYTOIbHUKA.
PaBHOOEpeHHBIE W PaBHOCTOPOHHHE TPEYTONBHUKH.
[Ipu3HaKu U CBOHCTBA paBHOOCAPEHHOTO TPEYTOIbHHUKA.
[IpotuB GosbIIEH CTOPOHBI TPEYTOJIBHUKA JIEKUT
Goubimii yroa. Ipocreiinine HepaBeHCTBA B TEOMETPHH.
HepasencTBo TpeyronsHuka. HepaBeHCTBO JOMaHO.
[IpsIMOYTOTBHBII TPEYTOIBHUK € yTIIoM B 30°.

[lepBbIe MOHSTHS O JI0OKA3aTEIBCTBAX B TEOMETPUH

Pacno3naBaTth napsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX YepTEXKax (C yKa3aHHEM MPU3HAKOB).

BreIiBoauTh ClieCTBYS (PAaBEHCTB COOTBETCTBYIOLIMX AJIEMEHTOB) M3 PABEHCTB TPEYTOJIBHUKOB.

®opMyIHPOBATHL ONPEIEICHHA: OCTPOYTOIBHOTO, TYHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOIbHUKOB; OHCCEKTPHUCHI, BHICOTBHI, MEAHAHBI TPEYTOJBHHUKA; CEPEeIMHHOTO MEPIEHINKYIspa OTpe3Ka; HepuMerpa
TPEYTrOIbHUKA.

®opMyIHPOBATHL CBOWCTBA M MIPU3HAKN PABHOOCAPEHHOTO TPEYTONBHHKA.

CTpouTh YepTexH, peliaTh 3aa4H C IOMOILIbIO HaXOXKAE€HHs PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NpU3HAKU PABEHCTBA IIPIMOYTOJIbHBIX TPEYTOJILHUKOB B 3a7a4ax.

Hcnoab3oBaTh uQpoBbie pecypesl AJIsI HCCIeT0BAHUS CBOWCTB H3Y4aeMBbIX (QUTYD.

3HAKOMMTBCSI C HCTOPHEI pa3BUTUS TEOMETPUU
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Ha3zBanmue pa3nesa (Tembl)
Kypca (4Hc/10 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHbIE BU/BI /IeSITEJILHOCTH 00y4YaloIMXCsl

[lapaiejbHble NPSIMBbIE,
CyMMa yIJioB
rpeyrosbauka (14 v)

[lapannensHble IpsAMbIC, UX cBOMCTBa, IIATHIN
mocrtynar EBknmmpa.  Haxpecr  nexamnue,
COOTBETCTBEHHBIE U OJHOCTOPOHHHUE YTIIB]
(oOpa3oBaHHBIE npu nepeceyeHuy
MapasiedbHbIX TMPSIMBIX CEKyIIei).

[Ipu3Hak mMapaaaedbHOCTH TPSMBIX  4epes
[PABEHCTBO PACCTOSIHUH OT TO4YEK OJIHOW
IIPSMOM 10 BTOPOI NPSIMOA.

DopMyIHPOBATH MOHATHE [TAPATUICTBHBIX IPSIMBIX, HAXOAUTD MPAKTHUCCKUE IPUMEPEL

M3y4aThb cBOWCTBA YII0B, 00pa30BaHHBIX IIPH NTEPECEICHNH TAPAIUICIBHBIX MPSIMBIX cekyniel. [IpoBoauTh J0Ka3aTeIbCTBA TapAIIICIFHOCTH IBYX
MPSIMBIX C TOMOIIBIO YTJIOB, OOPAa30BAaHHBIX NPU MEPECEUCHUM 3TUX NMPAMBIX TPETheH MpPsAMOil. BBIYMCAATHL CyMMy YyTJIOB TpEyrojibHHKA U
MHOTOYTOJbHHKA.

HaxoauTh uncnoBble U OyKBEHHBIE 3HA4YEHHs YITIOB B F€OMETPUYECKHX 33/auaX C HCIOIb30BAHHEM TEOPEM O CyMME YTJIOB TPEYrOJbHHKA U
MHOTOYTOJbHHKA.

3HAKOMMTBLCS ¢ UCTOPHEH pa3BUTUS FEOMETPUU

Cymma YIJIOB TpeyrojbHUKA u

MHOTIOYT'OJIbHUKA.

IBHENITHNE YTIIBI TPEYTONIBHHKA
(OKpY:KHOCTb M KPYT. OKpy»XHOCTb, XOpABI U aAuaMeTpsl, ux/@opMyJHPOBATH ONpeedeHHs: OKPYKHOCTH, XOPJbI, JHaMeTpa M KacaTelbHOH K OkpyxkHocTH. M3ydaTh UX CBOWMCTBA, MPH3HAKH, CTPOMTH|
[CeomeTpuyeckue cBoifctBa. KacarenmpHas K  okpyskHOCTH.uepTexu. McciienoBars, B TOM 4iCIe HCMOb3Ysl HU(POBbIE PecypChl: OKPYKHOCTD, BIIMCAHHYIO B YTOJI; IEHTP OKPYKHOCTH, BIFICAHHOI B YTOII;
mocTpoeHust (OKpy>HOCTb, BITUCAHHAsl B yrojl. [IoHATHE OpaBEHCTBO OTPE3KOB KACATENIbHBIX.
(14 v) I'MT, npumenenue B 3amgadax. buccexrpuca ujdenoan3oBath MeTog 'MT jurst 1oka3aresbcTBa TEOPEM O IEPECEUCHHN OMCCEKTPUC YITIOB TPEYTOJIBHUKA U CePETUHHBIX IEPICHANKYIISIPOB K

CepeIMHHBII HEPIICHIUKY ISP Kax|
FEOMETPHYECKUE MECTa TOUCK.
OKpY>KHOCTB, OIHCaHHAsI OKOJIO

TpeyrombHUKa. BrmcaHHas B TpeyTOIbHHK|
OKPY’KHOCTB.
[Ipocreiiue 3aauu Ha MOCTPOEHUE

CTopoHaM TpeyroyibHHKa ¢ momomibio 'MT. OBiageBaTh NOHATHSIMH BIIHCAaHHOM U ONIMCAaHHOW OKPY>KHOCTEH TPEyroJIbHUKA, HAXOAUTH IEHTPEI
OTUX OKPY’KHOCTEH.

PemaTh OCHOBHBIC 3a1a4H HA OCTPOEHHE: YIJIa, PABHOTO JAHHOMY; CEPEANHHOTO IIEPIICHINKYJISIpa TAHHOTO 0TPEe3Ka; MPSIMOH, MPOXOsIIeH dyepes
ITAHHYI0 TOYKY ¥ HEPHEHIUKYIIAPHOH JaHHOM MPSMOi; GHCCEKTPUCHI TAHHOTO YIJIa; TPEYTOJILHUKOB 0 Pa3InYHbIM JIEMEHTaM.

3HAKOMMTBCSI C MCTOPHEl Pa3BUTHSI TEOMETPUH

[loBTOpeHue, 0600IeHUE
BHAHMIT
(44

[ToBTOpeHNUE 1 000OIICHIE OCHOBHBIX TTOHSITHH]
M METOIOB Kypca 7 Kiacca

PemaThb 3a1aum Ha TIOBTOPEHUEC, WJUTFOCTPUPYIOIIUE CBA3U MEXKAY Pa3IMYHbIMU YaCTsAMHU Kypca
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8 wmacc (ue menee 68 1)

Ha3zBanmue pa3nesa (Tembl)
Kypca (44c/10 4acoB)

OcHoBHOE coaepikanue

OcHOBHbBIE BH/IbI 1eSITEIbHOCTH oﬁyqaloumxcu

YeTbIpEXyrobHUKH
(12 u)

[lapanenorpamm, ero MpuU3HAakd M CBOMCTBA.
YacTHbIe ciy4yan HapaseaorpaMMoB
(IpAMOYTONBbHUK, poMO,  KBagpaT), HX
MpU3HAKU U cBolicTBa. Tpamerus. PaBHOOOKas
1 IPSIMOYTONbHAST TPAMEIHH.

M300paxkaTh 1 HAXOAUTh HAa YEPTEXKAX YCTHIPEXYTOIBHUKY PA3HBIX BUJOB U UX JJICMCHTHI.

DopMyIMpPOBATH ONpe/eseHUs: MapajienorpaMMa, MpsMOYTroJbHHKA, poM0Oa, KBajapaTa, Tpameluy, PaBHOOOKON Tpamenuu, MpsSMOyTONbHOH
rpaneruy. JlokasbIBaTh M HCI0/Ib30BaTh NPH pellleHUH 3a/1a4 TPU3HAKH M CBOMCTBA: MapaJuiesiorpaMma, MpsMOyrosibHUKa, pom0a, KBajapara,
Tpamnenuy, paBHOOOKOH Tpanenuy, IpAMOYTOJIbHOM TPameLut.

IIpuMeHSATH MeTOJ yIBOCHUS MEMAHbI TPEYTOIbHHUKA.

Teopema o
POTOPHOHAIBLHBIX
0Tpe3Kax, moa00-

Hble Tpeyroabauku (15 u)

[IPOIOPLHOHAIBHBIX OTPE3Kax.

Cpenusist TMHUS TpeyrosbHuKa. Tpanenus, eg
CpeIHsIs TUHNSL.

[IpomopunoHagbHBIE OTPE3KH, IOCTPOCHHUE
[MeTBEPTOTO MPOMOPIIMOHATBHOTO OTPE3KA.
CBoliCTBa IIEHTPa Macc B TPEYTOIbHHKE.
[TonoGubsle TpeyroiabHuku. Tpu mpu3HaKa
monodus  TpeyronbHUkoB.  IIpakTHueckoe
[IpUMEHEHHE

\Y 1BoeHUE Me/IUaHbl. LenTpanbras|cnoab3oBaTh IU(GPOBBIE PECYPCHI ISl HCCIIEAOBAHMS CBOWCTB H3Y49aeMbIX (QUTYD.
CUMMeTpUst 3HAKOMMTBLCS C HCTOPHEIl pa3BUTUs TCOMETPUU
Teopema daneca n Teopema Daneca u TeopemMa olIpoBoauTh MOCTPOEHHUSI C MOMOLIbIO LUPKYJIA U JIMHEWKU C UCIOJIb30BaHUE TeopeMbl Dajneca M TeOpeMbl O NPONOPLUOHAIBHBIX OTPE3Kax,

CTPOMTD YCTBEPTHIN IPONOPLIUOHAIBHBIN OTPE30K.
IIpoBoauTh A0KA3aTEJbLCTBO TOTO, YTO MEIUAHBI TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOM TOYKE, U HAXOAUTb CBA3b C LICHTPOM Macc, HAXOAUTh
OTHOIICHUE, B KOTOPOM MEIHAHbI JCIATCA TOUKOH HX MEePECeUCHHS.
HaxoauTh m0100HBIE TPEYTOIBHIKK HAa TOTOBBIX YEPTEXkKAX C yKa3aHHEM COOTBETCTBYIOMINX MPHU3HAKOB MOTOOHS.
PemaTts 3a1a4n Ha TOAO0OHBIE TPEYTOIBHUKH C IOMOIIBIO0 CAMOCTOSTEIBHOTO MOCTPOCHUSI YePTEkKEN N HAXOXKICHUS MOTOOHBIX TPEYTOIbHUKOB.
IIpoBoaNTH 0KA3aTEJIbCTBA C HCIONB30BaHUEM MPU3HAKOB OO0
O0Ka3bIBATh TPU IPU3HAKA OJOOUS TPEYTOJIEHUKOB.
[IpuMeHATD OIyYEeHHBIC 3HaHUS [IPU PEIICHUN TeOMETPHUECKUX U IPAKTUYECKUX 3a/ad.
3HAKOMMTBCS C HCTOPHEIl pa3BUTHUs TEOMETPUU

[Lnomanas. Haxoxkaenue
muomaneil TpeyroabHUKOB
1 MHOTOYTOJBHBIX (uryp.
[l1omaau mog00HbIX

puryp (14 1)

[lorsTHE 00 00IIEH TCOPUH TLTOIIATH.
Dopmynsl AU IUIOMAAM  TPEYTOJBbHUKA,
mapaymtenorpamMma.  OTHOIIEHHWE — TUIOMIA/EH
[TPEYTONBHUKOB C OONIMM OCHOBaHHEM HIIH
oO11eit BEICOTOH.

Berancnenue Iuomaneil  CIOXHBIX  QUTYD)
uepe3 pa3OHueHne Ha YacTH U JOCTPOCHHE.
[Mnomann duryp Ha kineTyarol Gymare.
[Tnomany mnomoOHbIX ¢Guryp. Beruncnenne
mromanedf.  3amadM ¢ TPAKTHYECKUM
comepxanueM. Pemienue 3amad ¢ ITOMOIIBIO
[MEeTOo/1a BCIIOMOTaTeIbHON TITOIA M

OBiaseBaTh NMEePBHYHBLIMH MNpeJCcTaBJeHUSIMH 00 o0mell Teopun miomaau (Mepsl), GopMyIHPOBATh CBOMCTBA IUIOMAIH, BBLICHATH HX
HATJISTHBIA CMBICII.

BbIBOANTH (HOPMYITBI TIOMAIN MapaIeIorpaMMa, TPEYTOIbHIKA, TPATeHy U3 (POPMYIIBI TUIOIMAH IPSIMOYTOIbHUKA (KBaapaTa).

BbIBoANTE (GOPMYIIBI TIIOIIA Y BEITYKIOTO YETHIPEXYTOIBHIKA Yepe3 ANaroHau 1 yroi Mexay Humu. Haxomauts mromann ¢uryp, n300pakEéHHBIX
Ha KJIeT4aToi Oymare, HCNOJIb30BaTh pa30HeHNe HA YaCTH U JOCTPOCHHE.

Pa30upaTs npuMepbI UCIOJIb30BAHUS BCIOMOTaTEIbHON IO AJIsl PELLICHUS] TEOMETPHUECKUX 3a1ad.

HaxomuTts momaay nogo0HEIX GUryp. BEIYHCASTD IUIOIAAN Pa3IMYHBIX MHOTOYTOJIBHBIX (HUTYD.

PemiaTh 3aga4u Ha IUIOLIA(b C IPAKTUYECKUM COAEPKaHUEM

Teopema Iludaropa n
HaYaJia TPUTOHOMETPHU
(10 1)

Teopema Iludaropa, €€ 0Ka3aTeIbCTBO U
npumenerne. O6parHas Teopema [lugaropa.
OmnpeneneHne TPUTOHOMETPHICCKHUX (DYHKIHH

ocTporo yrina, TPUTOHOMETPHUYECKUE
COOTHOILICHUS B MIPSIMOYTOJIBHOM
TPEyTOoJIbHUKE. OcHoOBHOE
[TPUTOHOMETPHUYECKOE TOKJIECTBO.
CooTHOlIEHH ~ MEXIYy  CTOPDOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yIJIaMU B
45° 1 45°; 30° u 60°

Toka3biBaTh Teopemy [Inudaropa, ncrnoas3oBars

e€ B MPaKTHUYECKUX BHIYHUCICHUSX. DOPMYINPOBATH OIPE/ICNICHUs] TPUTOHOMETPUUECKUX (YHKIHUI OCTPOro yria, MpoBepPsATh UX KOPPEKTHOCTb.
BBIBOAUTH TPUTOHOMETPUUECKHE COOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHHUKE.

Hcciie0BaTh COOTHOMICHHS MEKAY CTOPOHAMHU B NIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriaaMu B 45° u 45°; 30° u 60°.

HMcnoab3oBaTh GOpMyYIIBI IPUBEICHHS M OCHOBHOE TPHTOHOMETPHIECKOE TOXK/IECTBO JUIST HAXOXK/ICHHUS COOTHOIIEHHH MEXTY
TPUTOHOMETPUIECKUMH (QYHKINSAMHI Pa3IIMIHBIX OCTPBIX YTIIOB.

[IpuMeHATD [10JIyYCHHBIC 3HaHMS U YMEHUS [IPU PELICHUH IIPAKTHYCCKUX 3aay.

3HAKOMMTBLCS € UCTOPHEH pa3BUTUS FEOMETPUU
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'YTJIbI B OKPY:KHOCTH.
BrincaHHbie

M ONMCAHHbIE
4eThIPexXyrobLHHKH.
KacaTe/ibHbIE

K OKPY’KHOCTH.
[Kacanue okpy:kHOCTel
(13 u)

IBrircaHHbIe ¥ LEHTPAIbHBIC YIIIbL,
[yTOJI MEXly KacaTeJIbHOU U XOpOil.
YTl MEXKITy XOpJaMU U CEKYIIUMHU.
IBriicaHHbIE ¥ ONUCAHHBIE YETHIPEX-
[YTOTBHHUKH, UX TIPU3HAKU U CBOICTBA.
[IppumeHeHne 3Tux CBONCTB

[P pPEIIeHNH TeOMETPUIECKHX 3a-
Imay.

IBzaumHOE pacIooxKeHUe
okpyskHOocTel. KacaHue okpy»kHOCTeH

JIBYX

DopMyIMPOBATH OCHOBHBIC ONPE/ICICHNMS, CBS3aHHbIC C YIIIAMH B Kpyre (BIHCAHHBIH YToJl, LeH-
TpaNbHBIA yToI).

HaxoauTh BIHCAHHBIC YTIIBI, ONUPAIOIIHECS HA OJHY JYTY, BBIYHCIATH YIIIbI C TOMOIIBIO TEOPEMBI O
BIHCAHHBIX yTJIaX, TEOPEMBI O BIIUCAHHOM YeTPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE.
HMccenoBathb, B TOM YHCIIE C TOMOIIBIO HH(POBBIX

[PECYPCOB, BIIMCAHHBIC W OMHCAHHBIC YETBIPEX-

[YTOJIbHUKH, BHIBOAUTH UX CBOMCTBA M MPH3HAKH.

HMcnonb30BaTh 3TH CBOMCTBA M MPU3HAKK MTPU PEIICHHUH 33714

[loBTOpeHuUe, 06001IeHNE
3HAHMIA
(4 )

[loBTOpEHNE OCHOBHBIX MOHATHI U METO0B
KypcoB 7 1 § KJ1accoB, 0000IIeHNE 3HAHUM

Pemats 3a1a4un Ha IOBTOPEHHUE, MILTIOCTPHUPYILUE CBA3U MEXKAY PA3INUHBIMU YacTSIMU Kypca
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9 knacc (e menee 68 1)

Haspanue pasaena (tembl) (OCHOBHOe cofiep:KaHHe OcHOBHBIE BH/IbI 1eAATEJIbHOCTH 00yYaloLuXCs

Kypca (YHCJI0 4YacoB)
Tpuronomerpus. OmnpeneneHne TPUTOHOMETPUIECKUX DopMyIHPOBATHL ONpe/ieJieHUsl TPUTOHOMETPHUYECKHX (PYHKIHI TyIBIX M HPSIMBIX yTJIOB.
TeopeMbl KOCUHYCOB U (bynkimit yrios ot 0° qo 180°. BbIBOAMTDH TEOpEMY KOCHHYCOB ¥ TEOPEMY CHHYCOB
CHHYCOB. IKocrHyc 1 CHHYC IPSIMOTO U TYTIOTO (c paxiycoM OIHCaHHOM OKPY)KHOCTH).
Pemmenne TpeyroabHuKOB [yriia. Teopema kocuHycoB. (O600meénHnast) PemiaTs TpeyroiIbHUKN.
(16 1) [feopeMa CUHYCOB (C paau- IPemiaTh npakTUdecKue 3aJauy, CBOISIIUECS K Ha-

[ycoM ommcaHHOIT okpyxHOCTH). Ha- XOXKIEHHIO Pa3JIMIHbIX HJICMEHTOB TPEYTOIbHHKA

[XO2KJIeHHE JUTHH CTOPOH U BETHYHH

[YTJIOB TPEYTOIBHHUKOB.

[Dopmyna mIomany TpeyroibHIKa

[Iepe3 ABe CTOPOHBI H YTOIl MEXITY

HuMU. DopMyIia IIOMAa YeThIPEXYTOJIbHUKA
uepe3 ero AMaroHann

1 yroJl MEXly HUMH.

[IpakTHyeckoe NPUMEHEHUE JOKAa3aHHbBIX TEOPEM

[IpeoOpa3oBanue [lonsTHe 0 MpeoOpa3oBaHUM MO0~ OcBauBaTh MOHSATHE MPCOOPA30BAHUS MTOTO0USL.

mono6usi. Merpuyeckue  [Ovisl. U ceienoBaTh OTHOIICHHUE JIMHEHHBIX AJICMCHTOB

COOTHOIIEHUST ICOOTBETCTBEHHBIE AIIEMEHTHI TIOZ00HBIX huryp. |puryp npu npeodpazoBanuu noaodus. Haxoantb

B OKPY’KHOCTH Teopema 0 MPOU3BEICHUN OTPE3KOB MpUMeEpBI 000U B OKPY KAIOIIEH NeHCTBUTEIFHOCTH.

(10 1) [XOpJ, TeOpeMa O MPOU3BEIEHUN OTPE3KOB BbIBOAMTH METPUUECKHE COOTHOILIEHUSI MEKIY OT-
CEeKYIINX, TEOpeMa O KBaapaTe KacaTeIbHOM. [pe3KaMU XOpJI, CeKYIINX U KacaTeIbHBIX C UCIIOIH30BaHNEM BIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJHHUKOB.
[IpumeHeHne B IPemiaTh reoMeTpUUECKHE 33/1a41 M 334K U3 PEATFHOHN KU3HH C UCTIOIE30BAHUEM MOJJOOHBIX TPEYTOJBHUKOB

[PEIIEHUH TCOMETPHUICCKUX 3ada4

BekTops! (12 4) OrnpeneneHe BEKTOPOB, CIOXEHHE U Pa3HOCTHUCMOIBb30BATh BEKTOPHI KaK HATPABICHHBIC OTPE3KH, HCCJIEN0BATh TeOMETPHUYCCKUN (MepeMenieHue) i (HU3UUCCKHIA (CHIIa) CMBICIBI BEKTOPOB.
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCJIO. 3HATH ompe/ieIeHHsI CyMMBI U Pa3HOCTH BEKTOPOB, YMHOKEHHSI BEKTOpA Ha YNCIIO0, HCCJIEOBATH TEOMETPHUYESCKUH M (PU3NYECKUIT CMBICIIBI OTHX|
dusnuyeckuif M reoMeTpUYecKUil  cMblcajonepanuii.

[BEKTOPOB. IPemiaTh reoOMeTpUUECKHE 33/1a41 C UCTIOJIb30BAHUEM BEKTOPOB.

IPaznoxeHne BeKTopa 1o IByM HEKOJUTHHEApHBIMPacKIaABIBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

BekTopam. KoopamHaTHI BeKTOpA. Mcmoap30BaTh CKAIIPHOE MPOU3BEACHIE BEKTOPOB, BBIBOJUTH €r0 OCHOBHBIC CBOICTBA.

CkanspHOe  TpPOW3BENCHHE BEKTOPOB, EroBBIYHCAATH CyMMY, pa3HOCTh U CKAIIPHOE MIPOU3BEICHHE BEKTOPOB B KOOP/IMHATAX.

MPUMEHEHHE JUT HaXOXIeHHUS AJIMH U yTJIOB. [IpUMEeHSITh CKaJISIPHOE POU3BEACHHE ATl HAXOXKACHUS JUIMH U YIJIOB

Perienne 3a1a4d ¢ MOMOIbIO BEKTOPOB.
[[puMeHeHre BEKTOPOB AJIs peLlIeHUs 3a1a4
KWHEMATUKH U MEXaHUKHU
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UlekapToBBI  KOOPIHHATHI
Ha miockoctu (9 1)

JlekapTOBBI KOOPIMHATBI TOUEK Ha MIIOCKOCTH.
\YpaBHeHue mpsiMoil. YTI0BOH KOd(QHUIKEHT,
TaHMCHC YyIJa HAKJIOHA, Iapajule/IbHble U
MepreHIUKYISPHbIC IPSIMBIE.

|YpaBHeHHe  okpykHocTH.  HaxoxneHue
IKOOpAMHAT TOYEK [IEPECEUCHUS OKPY>KHOCTH U
MTPSIMOI.

IMeTo 1 KOOpAMHAT MPU PELICHUN
FEOMETPHYECKHX 3a7ad.

OcBanBaTh NOHSITHE IPIMOYTOIBHON CHCTEMBI KOOPANHAT, A€KaPTOBBIX KOOPAUHAT TOUKH.

BbIBOAMTH YpaBHEHUE NPSIMON U OKPYKHOCTU. Bblae1siTh NOIHBIN KBafpar /Ul HaX0KIEHHsI LIEHTPA U paguyca OKPYKHOCTH 110 €€ ypaBHEHMIO.
PemiaTh 3a7a4u Ha HAXOXKACHUE TOUEK IIEPECEUEHUSI IIPSAMBIX U OKPYXKHOCTEH € IIOMOILBIO METOJa KOOPIUHAT.

Mcnoab30BaTh CBOHCTBA YIIIOBOTO KO3 (GHIMEHTa IPSIMOH MTPY PEIIeHUH 33a1ad, JUIS OTPe/IeIeHHs PAaCIIONOKEHHUS IPSIMOM.

[IpuMeHATH KOOPAMHATHI IPU PEIICHUN T'€OMETPUYECKUX M MIPAKTUYECKHUX 3a/ad, AJI IOCTPOCHMs MaTeMaTH4eCKUX MOJelel pealbHbIX 3a1ay
(«METOJT KOOpIAMHATY).

IMoab30BaThbes IS HOCTPOCHHS M MCCIIEIOBAHUIN LIM(YPOBBIMU PECYPCAMH.

3HAKOMHTBCS ¢ HCTOPHUeEi pa3BUTUS TEOMETPHU

IMcnonp3oBaHne  MeToga  KOOpPAWHAT B

MPaKTUYECKUX 3a/1auax
[IpaBuabHBIE [IpaBuiIbHBIC MHOTOYTOJIbHUKH, DopMyJIMPOBATH OIpEJIEJICHUE MPABUIIbHBIX MHOT'OYTOJILHUKOB, HAXOAUTH UX JIEMEHTHI.
MHOTOYT0JILHUKH. BBIYMCIICHHE X 2JIEMEHTOB. YHCII0 [MoJsib30BaTHCS MOHATHEM JJTUHBI OKPY>KHOCTH,

JIJIMHA OKPY:KHOCTH U
mIomaaAs Kpyra.
Bbrunciienue njiomajaei
(8 1)

M ¥ JJIMHA OKpYKHOCTHU. J{nHA TyTH
oKpyxHOCTH. Pagnannas mepa

yToa.

[lnomanp Kpyra U €ro 3JIeMEHTOB
(cexTopa n cermenTa). Beraucienue
rutoraaeit Guryp, BKIFOYAIOMIX
PIIEMEHTHI Kpyra

BBEIEHHBIM C TOMOIIBIO MIPABHIBHBIX MHOTOYTOJTHUKOB, ONPeAeJIsiTh YNCIIO T, AIUHY JTYTH U PaAHaHHYIO Mepy yTia.
IpoBoauTL Mepexoa OT pajuaHHON MephI yIila K

rpaxyCHOM 1 HA0OOPOT.

OnpeensiTh MIOMAIL KPyTa.

BreiBoANTH (hOpMYIIBI (B IpalyCHOW M paJiMaHHOM

Mepe) UL JUIMH IyT, IUIOLIaiei CEeKTOPOB U CEIMEHTOB.

BeraucasiTe mwiomany GUryp, BKIFOYAIOMUX dJ1e-

MEHTBI OKpPY>KHOCTHU (Kpyra).

HaxoauTh 11011311 B 33/1a4aX PealbHOU JKU3HU

JIBUKeHHS MIOCKOCTH
(6 1)

[onsiTHe 0 ABMKEHNH TIOCKOCTH.
[TapasiensHbIN IepeHoc, OBOPOT U
cMmetpust. OcH 1 IEHTPEI CHMMETPHH.
[Tpocreiine npuMeHeHNs B PEIICHUN 3a/1a4

Pa36upaTh npuMepsl, WLTIOCTPUPYIOMINE MOHATHS ABKSHNUS, IIEHTPOB U OCEH CHMMETPHH.

DopMyIHPOBATH ONpEIENCHHs MapaUIeIbHOTO MepeHoca, ITIOBOPOTa U OCEBOI CHMMETpUH. BBIBOAUTH MX CBOMCTBA, HAXOAMTH HEMO/BIKHEIC
TOUKH.

HaxomuTh LIEHTPBI U OCH CUMMETPUI IPOCTEHINX QHUTYD.

IMpuMeHsATH NapaIebHBIH TEPEHOC U CUMMETPHIO TIPH PELICHUN FeOMETPHUYECKHX 3a1a4 (pa3dupars npumMepsbl).

M cnoab30BaTh [UIsl IOCTPOCHUSI M UCCIIEIOBAHMI IM(POBBIE PeCypChl

[loBTOpenue, 0600LIeHHE,
cHcTeMAaTH3ALHUs 3HAHUIT?
(7 1)

[loBTOpEHNE OCHOBHBIX MOHATUH U METO/OB
KypcoB 7—9 kmaccoB, 0000meHHe U
CUCTeMaTu3aLus 3HaHUH. IIpocreiimue
reoMeTprdeckne (GuUrypsl M HX CBOWCTBA.
l13MepeHne reoMeTpUYECKUX BEIUUNH.

[TpeyronbHUKH.

[[apannensHbie u NEPIEHUKYIIPHbIE
[psIMBIE.

OxpykHOCTb M Kpyr. I'eomerpuueckue
MOCTPOEHHSI. Ve B OKPY>KHOCTH.|
IBriucaHHBIE M ONWCAaHHBIE  OKPY’KHOCTH
IMHOTOYTOJIEHHKOB.

[Ipsimas u okpyKHOCTb. UeThIPEXYTOIbHUKH.
BrivicanHbIe U ONMCAHHBIC
METBIPEXYTONBHUKH.

Teopema I[Tugaropa u Hayasa TPUTOHOMETPHUH.
IPerenne oOIMX TPEYTOILHUKOB.
[IpaBuIbHBIC MHOTOYTOJIbHUKH.
[Ipeobpa3oBaHys INIOCKOCTH. J|BIKESHHUS.

OnepupoBaTh NOHATUAMME: QUTYpa, TOUKA, IpsIMast, yTOJI, MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pAaBHOCTOPOHHUH TPEYTOIBHUKH, PSMOYTOIBHBIN
TPEYTONBHUK, MeIHMaHa, OWCCEKTpHCca M BBICOTA TPEYTOJbHUKA, MapajuIeiorpaMM, poMO, MPSIMOYTOJNBHHK, KBAJApaT, TPAIElus; OKPYKHOCTB,
KacaTelbHasl; PaBEHCTBO U 1M0100Ke GUTYp, TPEYTOILHUKOB; MTapalIeNbHOCTh U IEPIIEHANKYIIPHOCTD MPSIMBIX, YTOJI MEXKITY IPSIMBIMH, CHMMETPHSI
OTHOCHTETIFHO TOYKH U TPSMOH; [UTHHA, PACCTOSIHUE, BETMUNHA YTIIa, TUIOMIA b, IEPUMETD.

Hcnosb30BaTh (GopMyJbl: IepuMeTpa M IUIOLIAJd MHOTOYTOJBHMKOB, JJIMHBI OKPY)KHOCTH M IUIOUIaAN Kpyra, o0b&Ma NpsIMOYTOJIHOTO|
napasuiesienumnea.

OnepupoBaTh NOHATUSIMM: NIPSIMOYTOJIbHASL CUCTEMA KOOPJIUHAT, BEKTOP; HCMOJIb30BATh ATU MOHATHS A MPEICTABICHUS JaHHBIX U PEILICHHUS
3ajad, B TOM YHCIIe U3 APYruX yueOHbIX mpeameroB. PemaTh 3aJaydM Ha MOBTOPEHHE OCHOBHBIX IMOHSATHH, WUIIOCTPALUIO CBS3EH MEXIy|
[Pa3IMYHBIMU YacTSMU Kypca. BLIOMpaTh METO /IS pelICHUS 3aa4H.

PemraTes 32724y 13 IOBCEIHEBHON KU3HU

[onobue. CummeTpus.
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[Lnomans. Beraucnenue miomanei. [homanu
MOJOOHBIX QUTYD.

/lexkapTOBBI KOOPJAMHATHI Ha MIIOCKOCTH.
IBEeKTOpHI Ha MJIOCKOCTH

2 311ech PEICTABIIEHBI S]IEMEHTBI COIEPYKAHMS Kypca, U3/ TydaBIinecs B 5—8 kiaccax v TpeOyrolue NOBTOPeH s, 0000LIeH s 1 cucTeMatu3auu. O6paaThes K 5TOMY MaTepHaly MOXKHO B BHJIE aKLEHTa Ha 3aBEPIIAIOIEM
JTane u3yueHus Kypca 9 Kiiacca WM paclpesielsaTh 0 COOTBETCTBYIOIIMM TEMaTHYECKUM pasJieliaM, H3y4aeMbIM B TeUEHHE y4eOHOTro rojia.

[Ipu pa3paboTke padoueii mporpaMMbl B TEMaTHUECKOM IUIAHUPOBAHUU JOIKHBI OBITH YITEHBI BO3MOKHOCTH HUCIIONIB30BAHUS DJICKTPOHHBIX (II(POBBIX) 00pa30BaTeNbHBIX PECYPCOB, SABISIONIMXCS YI4EOHO-METOAMYECKUMH
MarepuazamMu (MyJIbTUMEANIHBIC TIPOrPaMMBI, DJICKTPOHHBIC YUYEOHUKH W 33laUHHUKH, SJIEKTPOHHBIC OMOINOTEKH, BUPTYaJIbHEIE J1TA00PaTOPHH, UTPOBBIC MPOIPAMMBI, KOJUIEKIUH HU(POBBIX 00pa3oBaTeIbHBIX PECYPCOB),
HCTIOIB3YEMBIMH ISl O0yYeHHs] ¥ BOCHHUTAHUS Pa3IMYHBIX I'PYIIT MOJB30BaTENeH, PEICTaBICHHBIMI B JIEKTPOHHOM (IM(POBOM) BHJE U pealn3yIOMUMH AnaakTrdeckue BozmoxkHoctn MKT, comepikaHne KOTOPBIX
COOTBETCTBYET 3aKOHOATENIBCTBY 00 00pa30BaHNUH.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA». 7-9 KJIACCBI

LEJW N3YYEHNS YYEBHOT'O KYPCA

B coBpemeHHOM IU(GPOBOM MHUpE BEPOSITHOCTD M CTATUCTHKA IPHOOPETAIOT BCE OOJIBIIYIO 3HAYMMOCTb, KaK C TOUKH 3PEHUS IPAKTHUECKUX TIPHIIOKEHUH, TaK U UX POJIU B 00pa30BaHUH, HEOOXOANMOM KaXXIOMY YEIIOBEKY.
Bo3spacraer uncno npodeccuii, mpu OBIaAEHUH KOTOPBHIMU TpeOyercst Xxopormasi 6a30Basi HOATOTOBKA B 00JIaCTH BEPOSTHOCTH M CTATUCTHKHM, TaKas MOATOTOBKA BaXKHA IS TIPOJOIDKEHUST 00pa30BaHUs M JUISl yCIICITHON
npodeccnoHaNBHOI KapbepHl.

Kaxaplii 4eoBek MOCTOSHHO MPUHUMACT PENICHHs Ha OCHOBE HMEIOIINXCSI Y HETO JaHHBIX. A JUIs1 000CHOBAaHHOTO IIPHHSTHS PEIICHNUS B YCIOBUSX HEJOCTATKa MM H30BITKA HH(OPMAIIN HEOOXOIMMO B TOM YHCIIE XOPOIIO
copMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MBIIUICHHE.

VIMEHHO M03TOMY OCTPO BCTalla HEOOXOIMMOCTh COPMUPOBATH Y 00yHAIOIIUXCS (QYHKIMOHATIBEHYIO TPAMOTHOCTb, BKJIIOYAOIIYI0 B ce0s B KaueCcTBE HEOTHEMJIEMOH COCTABIIAIONICH yMEHHE BOCTIPUHUMATD ¥ KPUTHYECKH
QHATM3UPOBaTh MH(MOPMALHMIO, NPEACTABICHHYIO B PAa3IMYHBIX (HOpMax, MOHMMATh BEPOSTHOCTHBIH XapakTep MHOTUX PEAbHBIX MPOLECCOB M 3aBUCHMOCTEH, MPOU3BOJUTH MPOCTEHIINE BEPOSTHOCTHBIC PACUETHI.
3HAKOMCTBO C OCHOBHBIMM MPHUHIMIIAMH cOOpa, aHAIM3a U MPEICTABICHUS JAaHHBIX U3 PAa3NUUYHBIX cep JKU3HH OOILIecTBa M rocynapcTBa MpHOOIIaeT 00ydaromuxcs K OOIIECTBCHHBIM HHTepecaM. M3ydeHne oCHOB
KOMOHMHATOPHUKHU pa3BHBACT HABBIKM OpraHHM3aIMyU Iepedopa M 1mojcuéTa YHciia BapUaHTOB, B TOM YHCIIE, B NPUKIAIHBEIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMH TeOpuH Ipad)oB cO3MaéT MaTeMaTH4YeCKHH (QyHIaMEHT Ul
(opMHUpOBaHUS KOMIIETEHIINI B 001acTH HHPOPMATHKN U IIU(PPOBEIX TeXHOJIOTHH. [ToMHMO 3TOTO, IPH N3YyYEHUN CTATHCTUKH M BEPOSITHOCTH 00OTAIAIOTCS MPEACTABICHNS yYallluXCcsl O COBPEMEHHOH KapTHHE MHpa U
METOJIax ero MUcciieloBaHus, (POPMUPYETCsl TOHUMAaHKE POJIM CTATHCTHKHU KaK MCTOYHHKA COLMAIBHO 3HAYMMOHN HH(OPMAIMH 1 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHS.

B cooTBeTCTBUHM C JaHHBIMH IIETSIMHU B CTPYKTYpe IPOrpaMMbI y4eOHOTO Kypca « BeposTHOCTD M CTaTHCTHKA» OCHOBHOM IIKOJIBI BBIJICIICHBI CICAYIONINE COAEPIKATEIbHO-METOANUECKUE JIMHUH:

«IIpencraBieHe TaHHBIX U ONHMCATENIbHAS CTATUCTHKA»; «BEpOsSTHOCTBY; «DIeMEHThI KOMOMHATOPHKI»; «BBeneHne B TeopHio rpadoBy.

Conepxanue nuHuN «IIpecTaBieHUe JaHHBIX M OIMCATEIbHAS CTATHCTHUKA» CIY)KHT OCHOBOIT 111 ()OPMHMPOBAHUS HABBIKOB PabOTHI ¢ MH(OpPMALHUE: OT YTCHUS U MHTEPIpPETAlnd HH(GOPMAIUH, NTPEICTaBICHHOI B
TabJyIax, Ha JMarpaMMax U rpagukax 1o coopa, MpeICTaBICHUs ¥ aHaIn3a JaHHBIX C HCHOJIb30BAHUEM CTaTHCTHYECKHUX XapaKTEPUCTHK CPEIHNX U paccerBaHus. PaboTas ¢ JaHHBIMH, 00YYaIOIINECs Y4aTCsl CYMTHIBATD U
MHTEPIIPETHPOBATD JAHHBIC, BBIIBUTATh, QDI yMEHTUPOBATh 1 KPUTHKOBATH MPOCTEHIIINE THIIOTE3bI, Pa3MBIIUIATH Hajl (paKTOpamMu, BEI3BIBAIOIIMMH H3MEHUYHBOCTD, M OLICHUBATh UX BIUSHHUE Ha PACCMATPHBACMbIC BEJTMYNHEI
U IPOLIECCHI.

VHTYynTHBHOE NpEACTaBICHNE O CIIy4alfHOH N3MEHYNBOCTH, HCCIICOBAaHNE 3aKOHOMEPHOCTEH U TEH/ICHIIMH CTAHOBHUTCS MOTHUBHPYIOIIEH OCHOBOM JUISl M3YUSHHUS] TEOPHHU BeposiTHOCTEH. bolblioe 3HaueHne 3/1eCh NMEIOT
MIPAKTUYECKHE 3aaHHsI, B YACTHOCTH OIIBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMH MOJISIISIMU.

[MoHsiTHE BEpOSTHOCTH BBOAMTCS KaK Mepa MPaBIoNo00us CirydaiiHOro coObITHs. [Ipn n3yueHnn Kypca o0yJaronyecst 3SHaKOMSTCS ¢ MPOCTEHIIMMHU METOJaMH BBIYHCIICHHUS BEPOSTHOCTEH B CIIyYaifHBIX SKCIIEPUMEHTAX C
PaBHOBO3MOYKHBIMH SJIECMEHTAPHBIMH HCXO/IaMH, BEPOSTHOCTHBIMH 3aKOHAMHM, MMO3BOJIIOIIMMU CTABUTh M PELIaTh OoJiee CIOXHBIC 33/1aui. B Kypc BXOJAT HayalbHBIC MPEJICTABICHUS O CIIy4ailHBIX BEJIMYMHAX U HX
YHCIIOBBIX XapaKTePHUCTHKAX.

Takke B paMKax 3TOT0 Kypca OCYILIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS ¢ MHOXKECTBAMH M OCHOBHBIMH OIICPALlMSAMH HaJl MHOKECTBAMH, PACCMATPHBAIOTCS MPUMEPHI MPUMEHEHHs IS PELICHUs 3ajad, a TaKKe
UCIOJIb30BAHMS B IPYTHX MAaTeMaTHYECKHUX KypcaxX M yu4eOHBIX TIpeMeTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM ITJIAHE

B 7—9 kitaccax u3yuaercs Kypc «BeposiTHOCTb M CTaTHCTHKa», B KOTOPBIH BXOJAT pas3zensl: «IIpeacTaBienne JaHHBIX U ONUCATeNbHask CTAaTUCTHKAY; «BeposTHOCTEY; «D1eMeHThl KOMOMHATOPUKIY»; «BBeieHne B Teopuro
rpadoBy.

Ha m3ydeHne gaHHOTO Kypca OTBOAMT 1 y4eOHBII Yac B HENENIO B TEYEHHE KaX0T0 roja o0ydenus, Bcero 102 yueOHBIX Haca.

COJJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

7 xnacc

[IpencraBneHne MaHHBIX B BHUJE TAOIHI[, AUarpaMM, TpauKoB. 3aroIHEHNe TaOIHIl, YTeHHE U ITIOCTPOSHHE AUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHHe rpa kOB peanbHBIX mponeccoB. M3Bneuenue
nH(opMaImy 13 AuarpaMM M TabJNII, UCIOJIB30BAaHNE U HHTEPIPETAINS TaHHBIX.

OnucarenbHas CTATHCTHKA: CpejiHee apupMeTHIecKoe, MeJiaHa, pa3Max, HanOoJIbllee 1 HaUMEHbIIIee 3HaUeHUsI HAbopa YMCIIOBBIX JaHHBIX. [IprMepsl citydailHOit H3MEHUYHUBOCTH.

CryuaifHblii 3KcrepuMeHT (OmbIT) U ciiydaiiHoe coObiThe. BeposTHOCTh M yacToTa. PoJb ManoBEpOSTHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHH B NpHpoOJe U B oOiiectBe. MoHeTa M UrpaibHask KOCTb B TEOPUH
BEPOSITHOCTEN.

I'pad, BepumHa, pedbpo. Ctenenb BepummHbl. Ynciio pédep u cymMmapHas crerneHb BepuinH. [IpeactaBienue o cBszHoctu rpada. Lenn n mukist. [lytu B rpadax. O6xox rpada (siinepos myth). [IpencraBnenue o0
opueHTHpoBaHHOM rpade. Pemenne 3amad ¢ momomnisio rpados.

8 wmacc

[IpencraBnenne NaHHBIX B BHJE TAaOJHIl, qHArpaMM, rpagukoB. MHOXXECTBO, 2JIEMEHT MHOXECTBA, HOAMHOXKEeCTBO. Orepanuy HaJ MHOKECTBaMHU: 00beAMHEHHE, NepecedeHue, JononHenne. CBoiicTBa omnepamuii Hax
MHO)KECTBaMH: [IEPEMECTHTEIILHOE, COUETaTeNILHOE, PacIpeIeInTeIbHOE, BKIIOUeHHs. VIcrionp30Banue rpadmuecKoro MpeICTaBICHNSI MHOXKECTB JUIsl OIIMCAHUS PealbHBIX

IIPOLIECCOB | SIBJICHUM, IIPH PEIICHUHN 3a/(ad.

W3mMepenne paccerBanus JaHHbIX. JlUcriepcus ¥ CTaHAapTHOE OTKJIOHEHHE YHCIIOBBIX HaOOpoB. JlnarpaMma paccenBaHusL.

DneMeHTapHble COOBITHA ciy4aifHoro omnblta. Ciiyyaiinbie coObITHs. BepostHocTr cOOBITHI. ONBITHI C pPABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. CityyaiiHblii BEIOOD. CBSI3b MEXK/Ly MATOBEPOATHBIMY U TPAKTUYECKH
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JIOCTOBEPHBIMH COOBITHSMHE B IIPUPOJIE, OOIIECTBE U HAyKe.

JlepeBo. CBoiCTBa JepeBbEB: €ANHCTBEHHOCTD MyTH, CYIECTBOBAHNE BUCSYCH BEPILIMHBI, CBSI3b MEXK/IY YMCIOM BepLIHH U YnciioM p&oep. [IpaBuino ymuoxenus. Pemenune 3agau ¢ nomouipo rpados. [IpoTuBononoxHsie
coObiTus. Huarpamma Oitnepa. OO0beanHeHne W mepeceueHue coObITHHA. HecoBmecTHble coObITHA. DoOpMyna CIOXKEHHS BEPOSTHOCTEH. YcloBHas BepoATHOCTH. [IpaBmiio ymHOxeHus. HesaBucmmbie cOOBITHS.
[IpencraBnenue s3KcriepuMeHTa B BUje AepeBa. Perienne 3a1a4 Ha HaX0XKJICHUE BEPOSTHOCTEH ¢ IMOMOIIBIO AepeBa CIy4aifHOro SKCIepUMEHTa, AuarpaMm Difepa.

9 macc

[IpencraBneHue AaHHBIX B BUJE TaOIMI], AUarpaMM, rpagukoB, MHTEpIpeTanus JaHHbIX. UTeHHEe U TTOCTpOeHHe TabIuIl, THarpaMm, TpaHKoB MO PEaTbHBIM JaHHBIM.

[lepectranoBku u aktopuan. Coyetanus u yncio couetanuil. TpeyronpHuk [lackamns. Pemenne 3anad ¢ HCIONb30BaHUEM KOMOUHATOPHUKH.

I'eomerprueckast BeposiTHOCT. CiTydalHBIH BRIOOP TOUYKH U3 (DUTYPHI HA TTIOCKOCTH, M3 OTPe3Ka U U3 AyTH OKPY>KHOCTH.

HWcnpitanue. Yenex u Heynada. Cepust HCIIBITaHUH 10 TiepBoro ycrexa. Cepust uctisitanuii beprym. BepositHocTi coObITHi B cepun ucnbITannii bepHym.

CrydaliHas BeIMUUHA U paclipe/ie/ICHUe BepOosTHOCTEe. MaTeMaTudeckoe oxuganue u qucnepcus. [Ipumepsl MaTeMaTHUECKOTro 0KUIaHUS KaK TEOPETHUECKOTO CPEAHEro 3HaUCHUs BEeIMYUHbBL. MaTeMaTU4eCcKoe OXKUJaHUE
U UCIIepCusl Coy4aifHOH BEITUYMHBL

«4HCII0 YCIIEXOB B CEPUU MCTIBITAHUN beprynmy.

[MonsiTue o 3akoHe OonbIIMX Yncen. V3aMepeHne BeposTHOCTEH ¢ MOMOIIBIO 9acToT. Poib 1 3HaueHMe 3aK0Ha OOJBIINX YHCENT B IPUPOJE U OOIIECTBeE.

[IJIAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYE [TIPOI'PAMMBI KYPCA (110 TOJIAM OBYUYEHI)
[IpenmeTHbIe pe3ynbTaThl 0CBOCHHS Kypca «BeposiTHOCT M cTaTUCTHKa» B 7—9 KilaccaxX XapaKTepU3yIOTCs CICAYIONIMMH yMEHUSIMU.

7 kiaacc

9 kJacc

Ywurats uHGOpPMAIHIO, IPEICTABICHHYIO B TaOIHIaX, HA THarpaMMax; MpeCTaBIATh JaHHbIC B BHJE TAOJHILl, CTPOUTH AUArpaMMbl (CTOJIOHKOBBIE (CTOIOUATHIC) M KPYTOBBIC) IO MAacCUBAaM 3HAYCHHH.
OnuchIBaTh U HHTEPIPETUPOBATH PeabHbIC YHCIIOBbIC JaHHbIC, TPEACTaBICHHbIE B TA0IMIAX, HA AUarpamMMax, rpadukax.

Hcnonb30BaTh JUIS ONMUCAHHS JaHHBIX CTATHCTHYCCKUE XapaKTePUCTHKH: CpeaHee apudMeTHieckoe, Meinana, HanooJIblee 1 HauMEHbLIee 3HAUCHHs, pa3Max.

Vmets npencraBieHue O CIy4aifHOW H3MEHYMBOCTH Ha MIPUMEpax IeH, GU3HIECKUX BEJIMYHMH, aHTPOIIOMETPHYECKHIX JaHHbBIX; HMETh PEJICTABICHUE O CTATHCTHUECKOH YCTOHYMBOCTH.

W3Bnekats 1 mpeoOpa3oBhIBaTh HH)OPMAIINIO, TPECTABICHHYIO B BUE TAOIUII, AUATPaMM, rpauKOB; IPEACTaBIATh JaHHBIC B BUIE TaOIHII, IUarpaMm, rpauKoB.

OnuchIBaTh JaHHbIE C TIOMOIIBIO CTATUCTUYECKUX TTOKa3aTesel: CpeAHNX 3HAUCHUI U Mep paccenBaHusI (pa3Max, JUCHEePCHsl U CTAHAAPTHOE OTKJIOHEHHE).

HaxomuTh 9acTOTHI YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHH, B TOM YHCIIE IO PE3yJIbTaTaM U3MEPEHHU 1 HaOII0JeHUH.

HaxoanTb BEpOSTHOCTH CITy4aifHBIX COOBITHI B OIBITAX, 3Hasl BEPOSITHOCTH AJIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp30Bath rpaduaeckne MOAENN: AEPEBO CIyYIaifHOTO 3KCIEPUMEHTA, JHarpaMMbl Difepa, drcioBast mpsmas.

OrnepupoBaTh MOHATHIMH: MHO)KECTBO, OJIMHOXKECTBO; BBIIIOJHSTH ONEPalliy HaJl MHOXKECTBAMHU: 00bEIMHEHHUE, TTIepeceueHHe, IOTIOTHEHHUE; TEPEUNCIIATh YIEMEHTH MHOJKECTB; IPUMEHSTh CBOMCTBAa MHOXKECTB.
Hcnonp3oBath rpaduaeckoe mpeacTaBIeHIe MHOXKECTB U CBsI3el MEXKTy HUMH JUIS OTIMCAHMS TIPOIIECCOB U SBJICHMI, B TOM UHCIIe IPH PEIIEHHUN 3aa4 U3 APYTHX yIeOHBIX MPEIMETOB H KyPCOB.

W3Bnekats 1 npeoOpa3oBeIBaTh HHPOPMALHIO, TPEACTABICHHYIO B Pa3IMYHBIX HCTOYHUKAX B BHJE TaOJMI], AUarpamMM, rpadukoB; MPeaACTaBIATh JaHHbIE B BUJIE TaONINUII, AMarpaMm, rpaduKoB.

Pemats 3a7a4un OpraHM30BaHHBIM 1TepeOOPOM BapHAHTOB, a TAKXKE C UCIIONB30BaHIEM KOMOMHATOPHBIX MPABIIT H METOIOB.

Hcnonp30Bath onucaTeabHbIE XapaKTEPUCTUKU AJIsI MACCUBOB YHMCJIOBBIX JAHHBIX, B TOM YHCIIE CPEIHUE 3HAUCHUS U MEpPbl PACCEUBAHMUS.

HaxoanTb 9acTOTHI 3HAUYEHMI 1 YaCTOTHI COOBITHS, B TOM YHCIIE TOJIB3YSCh Pe3yIbTaTaMy IIPOBEEHHBIX N3MEPEHUH 1 HAOIIOJCHHUIH.

HaxoauTh BEpOSTHOCTH CITy4aiHbIX COOBITHI B HU3YUYEHHBIX OIBITAX, B TOM YHCJIE B OMbITaX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSMH, B CEPHSIX UCTBITAHHUI 10 MEPBOTO YCIeXa, B CEPHUSIX UCIIBITAHUN

bepnymnu.

HNmets OpeaACTaBIICHUE O cnyqaﬁHoﬁ BCJIMYUHE U O pacupeACICHUN BepO}ITHOCTeﬁ.
Nmetn MpEeaACTaBJICHUE O 3aKOHE OOJIBLINX YHCET KaK O MPOsABJICHUU 3aKOHOMEPHOCTHU B cnyl{ai/'moﬁ MU3MEHYMUBOCTHU U O POJIM 3aKOHA OOJIBINNX YUCET B npupoac u O6LIJ,CCTB€.
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TEMATUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHN )
kiacc (He MeHee 34 1)

7

Ha3zBanmue pa3nena
(TeMbl) (YMCJIO YACOB)

OcHoBHOe coaepkanue

XapaKTepMCTmca AeATEJIbHOCTH 06ylla10umxcu

[IpencraBnenue [MpencraBnenne JaHHBIX B Tabnunax./OcBauBaTh CNOCOObI MPEACTABICHUS CTATUCTHUECKUX JAHHBIX M YHCIOBBIX MAacCHBOB C TOMOIIbIO TAOIMI[ M AMArpaMM C HCIOIb30BAHHEM|
ITaHHBIX IMpakTU4eckue  BBIYMCICHUS 1O  TaOIMYHBIM[AKTYaIbHBIX U BOXKHBIX JaHHBIX (JIeMOrpaduuecKie JaHHbIe, IPOM3BOCTBO IIPOMBIIUICHHON U CEJIbCKOX038HCTBEHHOH IIPOJYKINH, O0IIECTBEHHBIE
(7 u) ImaHHBIM. 3BIIeUeHe 1 HHTEpIpEeTaIysl TaOIMIHBIX|A TPUPO/THEIC SIBIICHIS).

imaHHbIX. [IpakTHueckas paboTa M3y4yaTh MeTOABI PaOOTHI C TAOIMYHBIMH M TPadUISCKIMH MPEICTABICHNUSIMA JaHHBIX C MTOMOIIBIO II(POBBIX PECYpPCOB B X0JI€ MPAKTHIECKUX

«TabmuIbD). pabdor

'pacdmueckoe mpeacTaBIeHHE ITaHHBEIX B BHJC

KPYTOBBIX, CTOJOMKOBBIX (CTOIOYATHIX) TUATPaMM.,

Urenne wu mnoctpoenue auarpamm. Ilpumeps

imemorpaduaeckux ~ amarpamm.  [IpakTnueckas

aboTa «/lmarpaMMbny

OnucatenbHast Uncnossie Habopbl. CpenHee apupMeTHIecKoe. OcBauBaTh MOHSITHSI. YHCIOBOI HabOp, Mepa IIEHTPAIBbHOI TeHASHINH (Mepa LIEHTpa), B TOM YHCIIe CpeHee apupMeTHIecKoe, MeanaHa.
cTaTHCTHKA Menuana gicioBoro Habopa. Y cTOHUMBOCT OnuchIBaTh CTATUCTHYECKHE JAaHHBIE C TOMOIIBIO CPEIHEro apu(METHUECKOTO ¥ MEMaHbL. Pemarts 3aadun.
(8 u) Menuanbl. [Ipaktiueckas padota «CpenHue M3y4aThb cBoiicTBA CpeTHNX, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB, B XO/I€ MPAKTHIECKUX PadoT.

sHaueHus». Hanbomnpiiee 1 HanMenbInee 3HadeHHA (OcBauBaTh MOHSTHSI. HAHOOIbIIEEe M HANMEHBIIIEE 3HAUSHHUS YHCIOBOTO MAaCCHBA, pa3Max.

qHcI0oBOro Habopa. Pazmax Pemats 3a1a4n Ha BBIOOpP crioco0a ONMUCAHMS JAHHBIX B COOTBETCTBUH C MPUPOJIOH JaHHBIX U HEISIMU UCCIIEI0BAHUS
Coryuaiinast Cryuaiinas u3MeHYMBOCTH (mpumepsl). YacroraOcBamBaTh MOHSITHSI: YaCTOTA 3HAYECHHI B MACCHBE JAHHBIX, TPYIITHPOBKA JAHHBIX, THCTOIPaMMa.
M3MEHYHBOCTH BHAUeHM B MacCHMBEe JaHHBIX. [ pynmupoBka.CTPOUTHL M AHAJU3HPOBATH THCTOTPAMMEL, MOAOMPATH TIOIXO SN MIar TPYIITHPOBKH.
(6 u) 'mcTorpaMmBbl. OcBauBaTh rpaduueckue MPeACTaBICHUS Pa3HBIX BHUAOB CIyYaifHOW M3MEHYHBOCTH, B TOM YHCIE C MOMOIIBIO IH(POBBIX PECYPCOB, B XOJE

[Mpaktuuaeckas padota «CiydaifHast HK3MEHYUBOCTHY)

MPaKTHYECKOH paboThI

BBeneHue B TEOPHIO

rpados
(4 9)

'pad, Bepmmna, pedbpo. IIpencraBnenue 3amadu c
momomipto  rpada.  CremeHb  (BaJGHTHOCTB)
BepiinHbL. Yucno pébep M CymMMapHas CTEIeHH)
BepmmH. Ilemp wu 1wk Ilyte B rpade.
[IpencraBnenue o cBs3HOCTH rpada. O6xon rpada

OcBanBaTh NOHATHS: rpad, BepurHa rpada, pedpo rpada, cTeneHb (BaIeHTHOCTh BEPIINHEI), LM H KL

OcBanBaTh MOHSITHSL: ITyTh B Tpade, diIepoB 1y Tk, 00x0/ rpada, OpHEHTUPOBAHHBIH Tpad.

PemaTh 3a1a4n Ha IOMCK CyMMBI CTeTIeHeH BepInuH rpada, Ha Mouck odxoa rpada, Ha IIOUCK IyTel B OPHEHTUPOBAHHBIX Tpadax.

OcBanBaTh CIOCOOBI IIPE/ICTABICHNS 33/1a4 M3 Kypca ajare0psl, FeOMETPUH, TEOPHUH BEPOSITHOCTEH, IPYTHX MPEAMETOB C TOMOIIEIO IrpadoB (KapThl,
CXEMBI, DJIEKTPUYCCKHE LeNH, (yHKIMOHAIBHBIC COOTBETCTBHS) Ha IPUMEpax

(stinepoB MyTh). IIpencrasnenne 00
OpHEHTHUPOBAaHHBIX Tpadax
BeposiTHOCTH U Coy4aiiHblii  ombIT M ciy4aiiHoe — coObiTHe.OcBaMBATh MOHATHS. CIIyYaiHbIN OIBIT U ClTydaliHOE COOBITHE, MAJIOBEPOSITHOE M IIPAKTHYECKH JTOCTOBEPHOE COOBITHE.
yacToTa ciaydaiiHoro BepostHocth M uactora  coObitua.  PonplMI3ydaTh 3HAUMMOCTBH MAJIOBEPOSITHBIX COOBITHIT B IPHPOJIE 1 OOIIECTBE HA BXKHBIX TPUMEpax (aBapHu, HECUACTHBIE CIIy4aH, 3alUTa IIePCOHAIBHO

COOBLITHS

MAJIOBEPOATHBIX W HNPAKTHYCCKU JTOCTOBEPHBIX

H(bOpMAaINH, TTepeiada JaHHbIX ).

(4 u) coObITHi B mpupoie M B obOuiectBe. MoHera uM3ydaTh poiib KJIACCHUECKHX BEPOSATHOCTHBIX MOJeNeil (MOHeTa, UrpajibHas KOCTh) B TEOPUH BEPOSITHOCTEH.
MTpanbHast KOCTh B TEOPUH BEPOSITHOCTEIA. Ha6.1101aTh M M3y4aTh 9acTOTY COOBITHH B IIPOCTHIX SKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO III(POBBIX PECYPCOB, B X0O/1€ TPAKTHIECKON PabOTHI
[MpakTrueckas pabora «HYacToTa BITAAEHHS OPIIay
(O0o0menne, [Ipencrasnexue JAHHBIX. OmnncarenbHas|[IoBTOPSITL H3ydeHHOE U BHICTPAUBATh CHCTEMY 3HAHHH.
[KOHTPOJIb cTaTucTrKa. BeposTHOCTH citydaitHoro coObiTHsi  |PemiaTh 3aaum Ha MpeACTaBICHUE U ONMUCAHKME JaHHBIX C MOMOIIBIO H3YYEHHBIX XapakTepucTHK. OO6CyKIaTh MPUMePBbI CIIy4ailHbIX COOBITHH,
(5 v) MaJIOBEpOSITHBIX M IIPAKTHUECKU JJOCTOBEPHBIX CIyYaiHBIX COOBITHH, X POJIM B IPHPOJIE M KU3HU YeJOBEeKa
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kiacc (He MeHee 34 1)

Ha3panmue pa3agena
(TeMbl) (YMCJIO YACOB)

OcHoBHOE coaepikanue

XapalcTepncTnKa ACATEC/IbHOCTH oﬁyqaloumxcu

[MoBTOpenue Kypca 7
KJIacca

[IpencraBienue JTaHHBIX. OmnmucareapHasd
cratuctuka. CiyvaiiHas u3MeHUMBOCTb. CpeaHue

HOBTOpﬂTb H3YYCHHOC U BBICTPAUBATDH CUCTEMY 3HAHUH.
Pematp 3amaum Ha NpeACTaBJICHUE W OINMUCAHUC JAaHHBIX C IOMOIIBIO H3YYCHHBIX XapaKTCPUCTHUK. Pemarp 3amaum Ha TNpEeACTaBIICHUE

(4 v) [ICI0BOrO Habopa. TPYINUPOBAHHBIX JAHHBIX U ONHCAHUE CITy4alHOH H3MEHUHBOCTH.
Crayuaiiaple coObITHA. BeposTHocTn U yacToThl/PemiaTh 3aia4yu Ha ONpeeeHNUE YaCcTOTHl CIIyYaifHBIX COOBITHH, 00CYXICHHE MPUMEPOB CIYYaliHBIX COOBITHI, MalTOBEPOATHBIX M MPAKTUYCCKH]
IKimaccudeckne MOJEMH TEOPHM BEPOSITHOCTEH:|IOCTOBEPHBIX CIIyYaifHBIX COOBITHIA, UX POJIH B IPUPOJE U KU3HH YeIOBEKa
MOHETa U UrpajbHas KOCTb
OnucarenbHast Otkionenus. Jlucnepcust uuciaoBoro Habopa/OcBaHBaTh MOHSTHSI: JUCIEPCHs U CTaHIAPTHOE OTKIOHEHHE, NCIIOIb30BaTh 9TH XapaKTePUCTHKH JUIsl ONIMCAHUS PACCEHBAHMS TaHHBIX.
cTaTHCTHKA. CraHmapTHOE OTKJIIOHEHHE YHCIOBOIO Habopa.BeIIBHraTh rumore3nbl 00 OTCYTCTBUM WM HAJMYUY CBSI3H 110 THarpaMMaM pacCenBaHMs.
PaccenBanue aaHHbIX/IMarpaMMbl paccerBaHUs CTpouTh JUarpaMMbl PACCEUBAHUS [0 UMEIOLIMMCS JaHHBIM, B TOM YHUCJIE € IIOMOILBIO KOMIIBIOTEPA
(4 )
MmuozkecTBa (4 1) IMHOecTBO, mOAMHOXKecTBO. Omeparuu  HagOCBaMBATh MOHSATHS: MHOXECTBO, SJIEMEHT MHOXKECTBA, TIOIMHOXKECTBO.
MHOKECTBaMH:  OOBEWHEHHE,  IepecedcHHe, BbInoIHATE onepaluy HaJl MHOXKECTBAMU: 00bEANHEHHE, IEPECEeUCHHUE, TOTOTHEHHUE.
ITOTIOJTHEHHE. Mcnob30BaTh CBOWCTBA: IEPEMECTUTEIIBHOE, COUETATENILHOE, PaclpeieIuTebHOEe, BKIoueH!s. Mcenoab30BaTh rpadyeckoe npeicTaBiIeHue
CpolicTBa  omepanuii  Hag  MHOXKECTBAMH:MHO)KECTB ITPH OIMCAHUU PEATBHBIX ITPOIIECCOB U SIBICHUI, IIPH PELICHNUH 3a1a4 U3 IPYTHX yYEOHBIX IPEIMETOB U KYyPCOB
MEepPEMECTHTENBHOE, COYEeTaTeNbHOE,

pactipeIeIMTeNbHOE, BKIIOYEHHSI.
[pacduueckoe mpeacTaBIeHIEe MHOKECTB

BeposiTHOCTB
c1ydaiiHOro COOBITHS

(6 1)

OneMeHTapHble coOBITHA. Ciy4daliHBIE COOBITHSI.
IbrIaronpuATCTBYIOIINE 3JIE€MEHTapHBIE COOBITHSL.
BepostHocTH COOBITHIA. OnbITbI C
[PABHOBO3MOYXHBIMH DJIEMEHTAPHBIMH COOBITHSMI,
CityuaiiHbli BBIOOD.

[TpakTuueckas pabora «OmnbIThI (¢
[PaBHOBO3MOXHBIMH 3I€MEHTAPHBIMI COOBITHSIMID|

OcBauBaTh NOHSATHSA. DJIEMEHTApHOE COOBITHE, CIy4aiiHOe COOBITHE KaK COBOKYMHOCTH OJArONpHATCTBYIOIIMX 3JIEMEHTAPHBIX COOBITHIA,
[PABHOBO3MOYKHBIC 3JIEMEHTAPHBIC COOBITHS.

PemaTth 3a1a4n Ha BHIYUCICHHE BEPOSITHOCTEH COOBITHIA 10 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHI CIy4aifHOTO OIBITA.

PemaTth 3a1a4n Ha BBIYKCIICHHE BEPOSITHOCTEI COOBITHI B OIBITaX C PABHOBO3MOYKHBIMH 2JIEMEHTAPHBIMU COOBITHSMH, B TOM YHCJIE C TIOMOLIBIO
KOMITBIOTEpA.

IMpoBoaNTH, W M3yYaTh OMBITHI C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMHU COOBITHSIMH (C HCIOJIB30BaHHEM MOHET, UTPAbHBIX KOCTEeH, IPYrHX
MOJIeNei) B X0/1e MPaKTHUECKOH paboThI

BBeneHue B TEOPHIO

rpados
(4 1)

/lepeBo. CBoiicTBa aepeBa: eIMHCTBEHHOCTH Iy TH,
CYIIECTBOBAHHME BUCSYCH BEPIIMHBI, CBSI3b MEK/Y|
4ECIIOM BepmIMH W yucioM pébep. I[lpaBuiio)
[YMHOXKEHHMSI

OcBauBaTh MOHSATHSL: JIEPEBO Kak rpad Oe3 UKIIa, BUCSYas BEpIIUHA (JICT), BETB JCPEBa, MyTh B IEPEBE, MaMETp Jepera.

IU3y4aTh cBOIiCTBA JiepeBa: CYNICCTBOBAHUE BUCSYCH BEPIINHBI, CMHCTBEHHOCTD MYTH MEX/Y ABYMS BEPIIHHAMH, CBSI3b MEXK/Y YHCIIOM BEPIIINH|
1 guciom péodep.

PemaTh 3a1a4M Ha MOWCK M NEPEUHCIICHUE MyTel B epeBe, oNpe/eeHre Yrciia BepliuH win péoep B aepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM
MHCITIe C MPUMEHCHHEM MPABIIIA YMHOKEHHUS

(Cryuaiinbie cOOBITHS
(8 )

HpOTI/IBOHOIIO)KHOC coObITHE.

BEPOSITHOCTEH. ITpaBuno
BEPOSITHOCTEH. VYcnoBHas
HeszaBucumblie COOBITHS.

cnyqaﬁHoro OKCIIEpUMEHTA B BUJC JICPEBA

JnarpamMaOcBauBaTh MOHSITUS. B3aHMHO IPOTHBOIIOJOKHBIE COOBITHS, OIEpaluy Hax COOBITHSIMH, OOBEIMHEHNE W ITIepecedeHne COOBITHH, Anarpammal
Oitnepa. O0beMHEHNE U TIepecedeHne coObIThilDitnepa (Dinepa—BenHa), COBMECTHBIC 1 HECOBMECTHBIE COOBITHS.
HecoBmecthbie coObitust. Dopmyna crnoxeHus|M3y4aTs TeopeMbl O BEPOSTHOCTH 00BEJUHEHUS IBYX COOBITHI ((POPMYIIBI CII0KEHHUS BEPOSITHOCTEN ).
yMHOXeHHs|PemiaTh 3a1a4u, B TOM 4HCIIe TEKCTOBBIC 3a[a4i Ha ONpe/eeHne BEPOSITHOCTeH 00BbEeIMHEHHS U TIepecedeH sl COOBITHI C MOMOIIIBIO YHCIIOBOM]
BEPOSITHOCTB.[IPSIMOIL, inarpaMm Ditnepa, GOpMyIIbl CII0KEHUS BEPOSITHOCTEH.
[IpencrapnenreOcBaHBATH MOHSITHS . TIPABUIIO YMHOXKSHUSI BEPOSTHOCTEH, YCIIOBHAsI BEPOSTHOCTh, HE3aBUCHMBIE COOBITHSI IEPEBO CIIYUaifHOTO OTIBITA.
M3yuaTh cBolicTBa (ONpeaeIeHNs ) HE3aBUCHMBIX COOBITHIA.
PemaTs 3a1a4n Ha OINIpE/ICNICHUE U UCTIOIH30BAHIE HE3aBHCHMBIX COOBITHIA.
PemaTth 3a1a4n Ha IOMCK BEPOSITHOCTEH, B TOM YHCIIE YCIOBHBIX, C HCIIOJIL30BAaHUEM JIepeBa CIyJaiHOTO OMbITa
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(O6006111eHe, KOHTPOIb
(4 1)

[Ipencrasiexue JIaHHBIX. OnucarenbHas
cratucTuka. ['padsl. BepostHocTh ciryyaltHOTO
COOBITHS. DIIEeMEHTHl KOMOMHATOPHUKA

I[MoBTOPATHL U3YyYCHHOE U BBICTPAHBATH CUCTEMY

BHAHUI.

PemaTts 3a1a4n Ha IpeICTaBICHUE U OITMCAHNE JaHHBIX C IIOMOIIBI0 H3yUSHHBIX XapaKTepUCTHK. PemiaTe 3agaun ¢ npuMeHeHneM rpagos.
Pemath 3aJayu Ha HAXOXJEGHHE BEPOSTHOCTH CIyYalfHOTO COOBITHS 1O BEPOSTHOCTSIM 3NEMEHTapHBIX COOBITHH, B TOM YHCIE B OMNBITaX C
[PaBHOBO3MOYHBIMH 3JIEMEHTaPHBIMU COOBITUSIMU.

Pemiate 3agaydM Ha HaxXOXKIEGHHE BEPOSITHOCTEH OOBEIWHEHHS M TepecedeHHs COOBITHH, B TOM 4YHCIIE€ HE3aBUCHMBIX, C MCIOJIb30BaHUEM
rpadguvIecKuX MpeICTaBICHU 1 AepeBa CIIy4ailHOTO OMbITa.

PemaTts 3a7a4n Ha TepedncIeHre KOMOMHAIMH (YHciIa HepecTaHOBOK, YHCIIa COYETaHUH ), Ha HaX0)KACHHE BEPOSITHOCTEH COOBITHH C IPHMEHEHHEM

KOM6I/IHaT0pI/IKI/I, B TOM HYUCJIE C UCIIOJIB30BAHUEM TPCYTOJIbHHUKA TTackaist

48



9

kiacc (He MeHee 34 1)

Ha3panmue pa3aena (TemMsbl)
(4uci10 4acoB)

OcHOBHOe coaep:kaHue

IXapakTepHCcTHKA 1eATeIbHOCTH 00y4Yaromuxcs

MoBTOpeHue Kypca 8
KJ1acca

OnucaresbHasi
COOBITUSMH,

[IpencraBnenne  JaHHbIX.
cTatuctuka. Omnepauuu Hax

[loBTOPATH U3yYCHHOE U BHICTPAMBATH CHCTEMY
BHAHMM.

(4 1) IHe3aBrcHMOCTh COOBITHIH PemiaTh 3a1a4u Ha NPEICTABIECHUE U ONIMCAHUE TAaHHBIX.
PemaTs 3agaudm Ha HaxOXKIEGHHWE BEPOSITHOCTEH OOBEIWHEHUS M HEpecedeHUs COOBITHH, B TOM YHCIE HE3aBHCHMBIX, C HCIOJIB30BAaHHEM
rpaduUecKux NpenCcTaBICHUH U AepeBa CIIy4aifHOro OMbITA.
PemaTs 3a7a4n Ha IepednciIeHIe KOMOMHAIMH (YUCTIa IepecTaHOBOK, YHCIIa COUSTaHNH ), Ha HAX0)KACHHE BEPOSITHOCTEH COOBITHH C IPHMEHEHHEM
KOMOMHATOPHKH, B TOM YHCJIE C HCIIOIB30BaHHEM TpeyroibHuUKa [Tackaist
DJ1eMEeHThbI IKombunaroproe  mpaBwio  yMHOXeHHs.OcBaMBaTh MOHSITHSI. KOMOMHATOPHOE MPABHJIO YMHOXKCHUs, YIOPSIOYCHHAs Mapa, TpoWka OOBEKTOB, MEpEeCTaHOBKa, (akTopHan dYHcIia,
[KOMOMHATOPUKH [lepectanoBku. ®axtopuan. CodeTaHus HCOYETAHHE, YHCIO COUCTAHUM, TpeyroupHuK [lackams.
(4 4) uucio coueranui. TpeyroapHuk Ilackans.PemiaTs 3agaum Ha nepevrciIeHNUE YIIOPAIOUEHHBIX M1ap, TPOEK, EPEUNCIIEHUE TEPECTAHOBOK U COYETAHUHN 3JIEMEHTOB Pa3IMUHBIX MHOMKECTB.
[IpaxTudeckas paboTta «Bpruncrnenne|Pemars 3aga4un Ha IPUMEHEHHE Y¥CIIa COYETaHUH B anredpe (CokpaméHHoe yMHO)KeHne, OuHoM HeloToHa).
BEPOSITHOCTEH c ucronp3oBaHreMPemaThb, MpuMeHsisi KOMOMHATOPHKY, 3371241 Ha BBIYUCIICHHE BEPOSITHOCTEH, B TOM YHCIIE C IIOMOIIBIO AJICKTPOHHBIX TAOJIHUII B X0J1€ IIPAKTHUECKON
KOMOWHATOPHBIX ~ (DyHKIMH  AJIEKTPOHHBIX[pAOOTHI
a0
["eomeTpuyeckas leomerpudeckas BepoATHOCTh. CirydaifHpiii{OcBauBATh MOHATHE TEOMETPHUECKOI BEepOSTHOCTU. PemiaTh 3aja4u Ha HAX0XKJCHUE BEPOSTHOCTEH B OIBITAX, MPEACTaBUMBIX KaK BBIOODP TOYEK]
BepOsITHOCTH BEIOOP TOYKM u3 (UTYpH HA IUIOCKOCTH, M3U3 MHOTOYTOJBHHKA, KPYTa, OTPe3Ka MIIN AyTH OKPYKHOCTH, YHCIOBOTO TPOMEXYTKA
(4 v) oTpe3Ka, U3 IyrH OKPYKHOCTH

Mcnbiranus Bepuysm (6

1)

IMcnbiTanne. Yemex u  Heypnada.  Cepus
MCIBITAaHUK 10 HepBoro ycmexa. McmbiTanus
bepuymun. BeposTHOCTH cOOBITHII B cepuy|
mcnbITanuit beprymmm. [Ipakrudeckas padora
«Hcnbrranus beprynmmn»

OcBaMBATL MOHSITHS: UCIIBITAHKE, HICMEHTAPHOE COOBITHE B HCIBITAHMH (YCIIEX M Heyaua), CepHsl HCIBITAHMIL, HACTYILICHHE [IGPBOTO YCIIeXa)
(Heynaun), cepust ucnisiTanuii bepayumm.

PemaTth 3a7a4N Ha HAXOXK/ICHHE BEPOSITHOCTEH COOBITHH B CEPUH UCIIBITAHUI JI0 IEPBOTO yCIeXa, B TOM YUCiIe ¢ TPUMEHEHHEM (HOPMYIIbl CyMMBbI
reOMEeTPUYECKON IPOTPECCUN.

PemiaTh 3agaum Ha HAaXOXICHHE BEPOSTHOCTEH >JIEMEHTApPHBIX COOBITHI B CEpUU HCIBITAHWN BepHyIIM, Ha HaXOKICHHE BEPOSTHOCTH]
OTIpEeIeIEHHOTO YHCTIa YCIIEX0B B CepHr UcTbITaHui beprymn. U3ydaTh B X04e MpaKTH4eCKOil padoThl, B TOM YHCIIE C TIOMOIIBIO IH(DPOBBIX|
[PECYpCOB, CBOMCTBA BEPOSITHOCTH B CEPUU UCTIBITAHUN bepHyiu

Cuiyyaiinas Beinunna (6

)

CnyuaiiHas BeIMYMHA U paclpeleleHue
BEpOsITHOCTEH. MaTemMaTHueckoe 0XXHUIaHUE U
imucniepcust ciydaiiHol BeauduHBL [Ipumepsl

MaTeMaTHYECKOr0 OKHIaHHSI KaK|
[TCOPETHIECKOTO CpEIHErO 3HAYEHUS]
BEJTHYHHBL

[Mousitue 0  3akoHe  OOJBIIMX  YHCEI.

I/I3MepeH1/Ie BepO}ITHOCTeﬁ C IIOMOIIIBIO YaCTOT.|
HpI/IMeHeHI/Ie 3aKOHA OOJIBIIMX YHCEI

OcBONTH MOHSITHS ClTydyaiiHasi BEJIMYNHA, 3HAUCHUE CITyJailHOM BEJIMYMHBI, pacIipe/ie/ieHue BEPOSITHOCTEH.

M3y4aTh M 06CYyKIaTh NPUMEPBl AUCKPETHBIX M HENPEPhIBHBIX CIIyYalHBIX BEINYUH (POCT, BEC YeJIOBEKa, YUCICHHOCTh HACEICHHMs, IPyTHe
M3MEHYMBBIC BEJIMYHMHBI, PACCMATPUBABIIECS B KypCe CTATHCTHUKH), MOJCIBHBIX CIIy4allHBIX BEJIMYHMH, CBSI3aHHBIX CO CIyYaiHBIMH OIBITAMU|
(OpocaHne MOHETBI, UTPAIBHOM KOCTH, CO CIy4aiHBIM BEIOOPOM H T. I1.).

OcBanBaTh MOHSITHS: MaTEMAaTHYECKOE OKHJAHUE CIy4ailHOH BEIMYMHBI KaK TEOPETHYECKOe Cpe/Hee 3HaueHHe, JUCIePCHs CIydaiHOH
BEJIMYMHBI KAK aHAJIOT TUCIEPCHH YHUCIOBOrO Habopa.

[PemiaTh 3a1a4H HA BBIYMCIICHHE MATEMATHYECKOTO OKUIAHUS U JUCIICPCUH UCKPETHON CIyYaifHON BEIMYUHBI [0 3aJAHHOMY paclpe/elIeH IO,
B TOM YHCJIE 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHHUEM U JIOTEPESIMH.

3HAKOMHTBHCSI C MATEMATHICCKUM OKUIaHUEM U JUCIIEPCHEH HEKOTOPBIX PACIPE/ICIICHII, B TOM YUCIIE PaclpeAeICHUs CITyqaifHON BeTMIMHbI
(«YHUCJIO yCl'[eXOB)) B CEpUHU HUCTIIBITAHUN BepHynm/l. "3yanL l{aCTOTy C06]>ITI/I$[ B IIOBTOPAOIIUXCA C.]'ly'-[aﬁHbIX OIIbITaX KaK CJ'Iy‘-[aﬁHy}O BCJ'II/I'-[I/IHy.
BHAKOMHTBCS C 3aKOHOM 00JIbIIMX yuceln (B popme BepHysuti): mpu GONBIIOM YHCIIE ONBITOB YaCTOTA COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.
PemaThb 3aa4n Ha M3MEPEHUE BEPOSTHOCTEH C MOMOIIBIO YaCcTOT.

O0cyKIaTh POJIb 3aKOHA OOJBIIMX YKCEN B 000CHOBAaHUHM YaCTOTHOT'O METO/1a H3MEPEHUs BEPOATHOCTEH.

O0cyKIaTh 3aKOH OOJNBIINX YHCEN KaK MPOSIBICHAE CTATUCTUYECKOH YCTONYMBOCTH B U3MEHUUBBIX SBICHHSAX, POJIb 3aKOHA OOJBIINX YHCEN B
[TPUPO/JIC U B )KU3HU YEJIOBEKa

49



O6o0menne, kouTpoab (10[Ipencrasnenne  naHHbIX.  OmucareapHas|IIOBTOPSTH H3y4YCHHOE H BHICTPAUBATH CHCTEMY

1) CTaTHCTHUKA. BepostHOCTB Clly4allHOrOBHaHUM.
COOBITHS. DIeMEeHThI KOMOMHaTOpUKH.[PemIaTh 3aa4u Ha PEACTaBICHNUE U ONMCAHUE TaHHBIX.
CiyuaiiHble BETMYMHBI U pacHIpeIeNeHus Pemath 3aJaydM Ha HaXOXIECHHE BEPOSTHOCTEH COOBITHH, B TOM YHCIE B ONBITAX C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHAMI,)

BEpOATHOCTEH 00BEMHEHHS U IEPECEUCHUSI COOBITHI, BEIYUCIIATH BEPOSITHOCTH B OIBITAX C CEPUSIMH CITyJaitHBIX UCIIBITAHUH

[Ipu pa3paboTke paboueii mporpaMMbl B TEMaTHUECKOM IIAHUPOBAHUU JODKHBI OBITH YUTEHBI BO3MOKHOCTH HUCIIOIB30BAHUS DJIEKTPOHHBIX (IIH(POBBIX) 00pa30BaTeNbHbBIX PECYPCOB, ABSIONIMXCS Y4eOHO-METOAMYECKUMHI
MaTepHaIaMi (MyJIbTUMEAUIHbIE TPOTPAMMBI, SJICKTPOHHBIC YUCOHUKHU U 3aJaUHUKH, SIEKTPOHHBIE OMOIUOTEKH, BUPTYyaIbHbIE J1a00PaTOPHH, UTPOBBIC IPOTPAMMBI, KOJUIEKIUH HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB),

HCTIONB3YEMBIMH JJIs1 00y4eHHsl ¥ BOCHHMTAHUS PA3IMUHBIX TPYMI MOJIB30BaTeNeH, MPeACTaBICHHBIMU B 3I€KTPOHHOM (LH(PPOBOM) BHJE U pealu3yOMUMH AnaakTudeckue BozmoxHocTu MKT, comepkaHne KOTOpBIX
COOTBETCTBYET 3aKOHOATENIBCTBY 00 00pa30BaHNUH.
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Jlnst 3amerox
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