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1. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA MATEMATHUKMU B 7-9 KIIACCAX
W3ydyenne mMaTeMaTuK MO JaHHOW Mporpamme CIocoOCTBYeT (OPMHUPOBAHUIO Y YUAIIUXCS JMYHOCTHBIX, MeTanpeIMeTHbIX,
NpeIMeTHbIX Pe3yJbTAaTOB 00Yy4YeHHS, COOTBETCTBYIOUIUMX TpeboBaHusM DenepanibHOro rocyJapcTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOT'O O0IIEro 0Opa3oBaHusI.

JIMYHOCTHBIE Pe3yJbTAThI.

JIMYHOCTHBIEC PE3yIbTATHI OCBOCHHUS IPOTPAMMBI XapaKTEPU3YIOTCS:

1. I'pasxJ1aHCKOE BOCITMTAHHE:

TOTOBHOCTBIO K BBITTOJHEHHUIO 00SI3aHHOCTEH TpaKIaHWHA M pPeaIM3alliK €Tro IpaB, MPEJICTaBICHUEM O MaTeMaTHYECKHX OCHOBAaX
(YHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUHN, TPOLIEAYP TPAKIAHCKOTO 00111ecTBa (BEIOOPHI, OMPOCHI U TP .).

2. ITaTproTyecKkoe BOCIIMTAHHUE:

MPOSIBIICHUEM MHTEpeca K IIPOIIIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHIKCHHSIM
POCCUHCKMX MaT€MaTHKOB M POCCHUUCKOM MaTeMaTHYECKOW IIKOJbI, K MCIIOJb30BAHUIO ATHX JIOCTHKEHHWM B JIPYIrMX HayKax M
MPUKJIATHBIX cepax.

3. JIyXOBHO-HPaBCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBIO K OOCYXKJICHHIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUCCKUM MIPUMEHEHHEM JOCTHIKEHUM HAyKH, OCO3ZHAHUEM
BKHOCTHU MOPAIbHO-ITUYECKUX MPUHITUIIOB B AEATEILHOCTU YYEHOTO.

4. DcTeTUYECKOC BOCITMTAHHUE:

CITOCOOHOCTBIO K AIMOITMOHATBHOMY M 3CTETHUYSCKOMY BOCHPHSATHIO MAaTEMAaTHYECKHUX OOBEKTOB, 3a/ad, PEIICHUH, PacCyKIACHUM;
YMEHHIO BUJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. ®usnyeckoe BocnuTanue, GOpPMUPOBAHUE KYIBTYPhI 3JI0POBb M SMOIIMOHAJILHOTO 0JIaroIOaydus:

TOTOBHOCTBIO MPUMEHATh MAaTeMaTUYECKUE 3HAHUSI B MHTEPECaxX CBOETO 3JI0POBbs, BEACHUS 3J0POBOro o0pasa *Ku3HH (3I0POBOE
MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUM M OTHAbIXA, PEeryisipHas Qu3nueckas aKTUBHOCTH); C(DOPMHUPOBAHHOCTHIO HaBBbIKA
pediiekcuu, Mpu3HaAaHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOTO0 e MpaBa APYroro 4ejaoBeKa.

6. TpynoBoe BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE y4YacTHE B PEIICHUH MPAKTUUYECKUX 3aJad MaTeMaTH4YeCKOW HaINpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTUYECKOro 0O0pa30BaHUsl Ha MPOTSIKEHUM BCEH >KU3HU IS yCHEHUTHON MpodecCHOHATBHON NESITENIHbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHI; OCOZHAHHBIM BHIOOPOM U MOCTPOEHUEM MHIUWBHUAYAJTbHON TPACKTOPUHN 00pa30BaHUSI U )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN.

7. DKOIOTrMYeCKOe BOCIIUTAHHE:




OpUEHTAallield HAa TMPUMEHCHHE MaTeMaTHYECKUX 3HAHWUW [JIs PEIIeHHs] 3a7ad B 00JIACTH COXPAHHOCTH OKPYKAIOIIEH Cpelpl,
MJIAHUPOBAHMSI TIOCTYIIKOB M OIICHKH WX BO3MOXKHBIX TTOCJICJICTBUN JIJIsi OKPYIKAIOIICH CpeIbl; 0CO3HAHHWEM TII00aIhHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOJIEM U MyTEH UX PEIICHUSI.

8. IleHHOCTH HAYYHOTO MTO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MPEICTABICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
YeJI0BEeKa, MPUPOJBI M OOIIECTBA, MOHWMMAHUEM MAaTeMAaTHYEeCKOW HayKh Kak c(hephl YeJIOBEUYECKOW IEATeTLHOCTH, JTAloB €&
Pa3sBUTUS U 3HAYMMOCTU JUIS PAa3BUTHs LMBWIM3ALMU; OBJIAACHUEM SI3bIKOM MATEMAaTUKUM M MAaTEMaTUYECKOM KYJIbTYpOU Kak
CPEACTBOM IT0O3HAHUS MUPA; OBJIAJECHUEM IIPOCTEUILIMMU HAaBBIKAMU UCCIIEA0BATEIBCKON AEATEIBHOCTH.

MeranpeamerHsblie:

* CUCTEMaTU3UPOBATh, CONOCTABIATh, AHAJIU3UPOBATH, 0000LIaTh W MHTEPIPETUPOBATh MH(OPMALMIO, COJAEPKALIYIOCS B
rOTOBBIX HH(POPMAIIMOHHBIX 00BEKTAX;

* BBIJICJISITh TJIABHYIO M M30BITOUHYIO MH(OPMAIMIO, BHIMOIHSATH CMBICIIOBOE CBEPTHIBAHME BBIJCICHHBIX (DAKTOB, MBICICH;
MPEACTABIATh UH(GOPMAIMIO B CKATOW CIOBECHOM (hopMme (B BHUJIE IJIaHA WM TE3MCOB) U B HAIVISIIHO-CUMBOJMYECKON (hopme (B
BHJIE€ TAOJINIL, TPaQUUECKUX CXEM U AUarpaMM, KapT HOHITHI — KOHUENTYAJIbHBIX IMarpaMm, OITOPHBIX KOHCIIEKTOB);

* 3aII0JIHATD U JOTOJIHATH TA0JIULIBI, CXEMBI, TUArPAMMBbI, TEKCTBHI.

PeryasituBubie YY /|

YMeHre caMOCTOSITENIbHO ONPENENATh e 00y4eHUs], CTaBUTh U (hOPMYJIMPOBATh HOBBIE 3314l B yueOe U MMO3HABATEIbHOU

NesATEeIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATENILHON AeATENbHOCTH. OO0YyUaOIUNCs CMOXKET:
aHAJIM3UPOBATh CYIIECTBYIONIUE U TUIAHUPOBATH Oy IyIe 00pa3oBaTEIbHBIC PE3YIbTATHI;

UJICHTUPUIUPOBATH COOCTBEHHBIE MPOOIEMBI U ONPENIENATh IJIaBHYIO MPOOIEMY;

BBIJIBUTaTh BEPCUM pelIEHUs POOIeMbl, (HOPMYIUPOBATh TMIIOTE3bI, MPEIBOCXHILATH KOHEUHBIN pe3yibTaT;
CTaBUTb LIEJIb ACATEILHOCTU HAa OCHOBE ONPEEICHHON MPoOIeMBbl U CYHIECTBYIOIIUX BO3MOXHOCTEH;
dbopmynrpoBaTh yueOHbIE 33]a4H KaK IIard JOCTHKEHUS TTOCTABJICHHON €N IeSITEIbHOCTH;

e 00OCHOBBIBAThH II€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUJIKAMHM Ha IIEHHOCTH, YKa3biBasg U OOOCHOBBIBAS JIOTMYECKYIO
MOCJIEI0BATEIbHOCTh I111aroB.

YMeHHe caMOCTOATENbHO IJIAHUPOBAaTh MYTH JOCTHKEHMS LIeJed, B TOM YHUCJE ajlbTEepPHATHBHBIC, OCOZHAHHO BBIOMPATH

HauOosee 3¢ PeKTUBHBIE CIOCOOBI PEIIeHUsT YUeOHBIX U MTO3HABATEIbHBIX 3a7a4. OO0yUYaronIuicsS CMOXKET:

® OmpeneNsiTh HeOOXOANMBIC EUCTBHE(S) B COOTBETCTBUM C YUEOHOW M MO3HABATEIBHOW 3a/1aueil U COCTABIATh alTOPUTM
UX BBITIOJIHEHUS;

e 000CHOBBIBATH U OCYIIECTBIIATH BEIOOP Hanbosee 3pheKTUBHBIX CITOCOOOB PEIIeHUs YICOHBIX U MO3HABATEIBHBIX 33]1a4;



® OMpeAesATh/HaXOUTh, B TOM YKCJE U3 MPEAJIOKEHHBIX BApUAHTOB, YCIOBHS JIJIs1 BBIMOJIHEHUS y4eOHOW 1 TO3HABATEIbHOM
3a/1a4y;

® BBHICTpauBaTh KU3HEHHbBIC IJIaHBl Ha KPAaTKOCPOYHOE Oynyiiee (3asBiATh LIEJIEBbIE OPUEHTUPBI, CTAaBUTh aJ€KBATHBIE UM
3aJla4uM U IpejiaraTh AeUCTBUS, yKa3bIBas 1 0OOCHOBBIBAs IOTHYECKYIO ITOCIIEI0BATEILHOCTD 11ar0B);

e BbIOMpaTh U3 NPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIBHO UCKATh CPEACTBA/PECYpPChI AJIsl PEIICHUs 3a4a4n/JOCTUKEHUS
e,

® COCTaBJIATH IUIAH PEHICHUS NPOoOIeMbl (BBIIOJHEHUS TPOEKTA, IPOBEICHUS NCCIEA0BAHMS);

® OIpeAeATh NOTEHUUAIbHBIE 3aTPYJHEHMS MPU PELICHUU YYEOHON M MO3HABATEIbHOM 3a/1auyd M HaXOJUTh CPEJCTBA JIs
UX YCTpaHEHUS;

® OIUCHIBATh CBOM OIBIT, OOPMIISISL €r0 Ul Nepeadu JpYTUM JIOASIM B BUJIE TEXHOJIOTUU PELEHUS MPAKTUYECKUX 3a]1ad
OIIPENIEIIEHHOI0 KJIacca;

® [JJAHUPOBATH U KOPPEKTUPOBATH CBOK MHAMBUIYAJIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO.

YMEHHE COOTHOCUTH CBOU JEHCTBUS C IUIAHUPYEMBIMH PE3YJbTAaTaMH, OCYLIECTBISATh KOHTPOJb CBOEH AECATEIBHOCTH B

npolecce AOCTUKEHHUS pPe3yJibTara, ONPEAENsTh CIOCOObl NEUCTBUII B paMKaX NpPEIJIOKEHHBIX YCIOBHM UM TpeOOBaHUM,

KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBUHU C M3MEHSIOLIEHC S cuTyare. OOy4aronuiicss CMOXeT:

® ONpEIEIATh COBMECTHO C NEAArOrOM U CBEPCTHHKAMU KPUTEPHUH IUIAHUPYEMBIX PE3YJIBTATOB M KPUTEPUHU OLIEHKH CBOEU
y4eOHOM NesITEILHOCTH;

® CHUCTEMAaTHU3UPOBATH (B TOM YHCIIE BbIOMpATh MPUOPHUTETHBIE) KPUTEPUU IUIAHUPYEMBIX pPE3YyJbTAaTOB M OLIEHKU CBOEH
NEATEIIBHOCTH;

e OTOMpATh MHCTPYMEHTHI JUIsl OLIEHUBAHUSA CBOEH NEATENbHOCTH, OCYLIECTBISTH CAMOKOHTPOJb CBOEH NIE€ATEIbHOCTH B
paMKax MpeayIoKEHHbIX YCIOBUN U TpeOOBaHUI;

® OILICHUBATH CBOIO JIEATEIBHOCTh, ApIYMEHTHPYS IPUYNHBI JOCTHKEHUS WIM OTCYTCTBUS IUIAHUPYEMOTO PE3yJIbTaTa;

® HaxOJUTh JOCTATOYHBIE CPEICTBA JUIsl BBINOJIHEHUS YYEOHBIX JEWCTBHA B H3MEHSIOIIEWCS CUTyallud W/WIA TpH
OTCYTCTBUU IJIAHUPYEMOTO PE3YIIbTATA;

e paborTas 1Mo CBOEeMy IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESITEIBHOCTh HA OCHOBE aHAIM3a U3MEHEHUN CUTYalluu JUIsl
MOJIyYEeHUS 3aIJIAHMPOBAHHBIX XAPAKTEPUCTUK MPOAYKTA/pe3yIbTara;

® YCTAHABJIMBATh CBS3b MEXK]Y IMOTYYEHHBIMU XapaKTEPUCTUKAMH MTPOJIYKTa M XapaKTEPUCTUKAMHM ITPOLIECCA IEATEIbHOCTH
Y 110 3aBEPUICHUU JACITEIBHOCTU IMpeAJiaraTh U3MEHEHHE XapaKTEPUCTUK IpoIecca IS MOJTYYEHUS YJIyUIIEHHbIX XapaKTePUCTUK
IIPOJYKTA;

® CBEpATH CBOU JCHCTBUS C LENbIO U, IPU HEOOXOAMMOCTH, UCIIPABIIATH OIIUOKH CAMOCTOSITENBHO.



YMeHue oneHnBaTh MPaBUIBHOCTh BBITIOJIHEHUST Y4eOHOH 3a1aui, COOCTBEHHBIE BO3MOXKHOCTH e¢ perienus. O0ydaromuiics

CMOXKET:

® ONpENENATh KPUTEPUH MPABUIIBHOCTHU (KOPPEKTHOCTH) BBINOJIHEHUS y4eOHOM 3aa4H;

® AHAJTU3UPOBATH U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIEIO MHCTPYMEHTAPHS JIsl BBIMIOJTHEHUS yueOHOM 3a1auH;

e CBOOOJIHO MOJIb30BAaThCSl BIPAOOTAHHBIMU KPUTEPUSAMH OLEHKH M CAMOOIEHKH, UCXOJA U3 IeJIM U UMEIOIIUXCS CPENICTB,
pasnuyasi pe3yJbTaT U CIOCOObI IEHCTBUIA;

® OIICHHWBATh MPOJAYKT CBOEU JEATENbHOCTH M0 33JaHHBIM W/WIM CaMOCTOSITEIBHO OINpEACICHHbIM KpPUTEPUSIM B
COOTBETCTBHH C LIEIBIO IEATEIbHOCTH;

e 00OCHOBBIBATh JJOCTHKUMOCTb 11€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX
BHEILIHUX PECYPCOB;

e (hUKCUPOBATh U AHAJIM3UPOBATH JTUHAMUKY COOCTBEHHBIX 00pPa30BATENbHBIX PE3YIbTATOB.

Bnanenue ocHOBaMHU CaMOKOHTPOJIS, CAMOOLIEHKH, PUHATHS PELIEHUI U OCYLIECTBIEHUSI OCO3HAHHOTO BbIOOpa B y4eOHOI U

no3HaBaTeNbHON. O0yJaroUiCst CMOXKET:

e HaOMIOMATh W AHAIU3UPOBATH COOCTBEHHYIO YYEOHYIO W TO3HABATEIbHYIO JACATEIbHOCTh W JACSATEIBHOCTH APYTUX
oOy4Jaronuxcs B MpOLECCe B3aUMOIIPOBEPKU;

® COOTHOCHUTH PEaJIbHBIE U TUIAHUPYEMBIE PE3YJIbTAaThl MHANBUAYATbHON 00pa30BaTEIbHON JEATENIHOCTH U JAENIaTh BBIBOJIBL;

® [IPUHUMATh PEIICHHUE B Y4€OHON CUTYAIIMN U HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEJIbHO OINpPEAENsITh NMPUYMHBI CBOEro yclexa WIM Heyclexa M HaXOJuThb CHOCOOBI BBIXOJA M3 CHUTYyalluu
HEeyCIrexa;

® PETPOCHEKTUBHO OMPEEIATh, KAKUe JACHCTBUS MO PEIICHUIO YIYCOHOW 3aJauil UM MapaMeTphbl dTUX JEHCTBUN NPUBEIH K
MOJIyYEHHUIO0 UMEIOLIEToCs MPOAYKTa yueOHON AESITEIbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYISILIMU TICUXO(PU3UOTOTUYECKUX/ SMOIIMOHATIBHBIX COCTOSIHUNA JIsl JOCTHKEHHS dPdeKTa
YCIIOKOEHUS (YCTpaHEHHUsI SMOIMOHAIILHON HaIpsiKEHHOCTH), Y dexTa BoccTaHOBICHUS (OCHablieHuss MPOSBICHUN yTOMIICHUS),
s dexra akTrBU3aMU (OBBILIEHUS ICUXO(PU3UOIOTUYECKON PEaKTUBHOCTH ).

ITo3HaBarTenbHbIE YY ]|
YMeHue onpenensTh NOHATHS, CO3[1aBaTh 000OIIEHUS, YCTAaHABIIMBATh AHAJIOTUH, KJIACCU(ULIIMPOBATH, CAMOCTOSTEILHO BHIOUPATH
OCHOBAHMS U KPUTEPUU JJIs1 KIaCCU(PUKALIMK, YCTaHABIUBATh IPUYMHHO-CIECACTBEHHBIE CBSI3U, CTPOUTD JIOTHUYECKOE PACCYKICHUE,
YMO3aKJII0ueHHe (MHIYKTUBHOE, I€TyKTUBHOE, IO AHAJIOTUH) U AeNIaTh BbIBOIbI. OOyUYarOIIMIICs CMOXKET:

® BBIIEATH OOIINN MPU3HAK ABYX WJIM HECKOJIBKUX MPEIMETOB UJIH SIBJICHUN U OOBSICHATH UX CXOJCTBO;

e 00BEAMHATDH NMPEAMETHI U SIBJICHUS B TPYIIIbI IO OMPEEICHHBIM MPU3HAKaM, CPaBHUBATh, KJIaCCUPUIIMPOBATH U 00001IIaTh



(bakThl U ABICHUS;

® BBIJICTIATH SIBJICHHUE U3 OOIIETO psAsia APYTUX SABICHUH;

® CTPOUTHh PACCYXKJCHHE OT OOUMX 3aKOHOMEPHOCTEM K YAaCTHBIM SIBIIGHUSM W OT YacTHBIX SBJICHHM K OOIIMM
3aKOHOMEPHOCTSIM;

® CTPOUTH PACCY’KJIEHHUE HA OCHOBE CPABHEHMSI PEIMETOB U SIBJICHUH, BBIJIETISIS IPU 3TOM 0OIIME TPU3HAKH;

® y3Jararh NOJYyYEHHYIO HHPOPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pPelIaeMoi 3a/1auH;

® CaMOCTOSITEJIbHO YKa3blBaTh Ha MH(OpMaIMIo, HYKIAIONIYIOCS B MPOBEPKE, MpeuiaraTh U NPUMEHATh COCO0 MPOBEPKU
JIOCTOBEPHOCTH UH(POPMAIINH;

® OOBSICHATH SIBJICHHS, IMPOIIECCH, CBS3M W OTHOIICHUS, BBIABISIEMbIE B XOJ€ IMO3HABAaTEIbHOM U MCCIENOBATEIHCKOMN
NeSTeNbHOCTU (IPUBOAUTH OOBSICHEHUE C U3MEHEHUEM (HDOPMBI MIPEACTABICHUS; OOBICHSTD, IETATU3UPYSI WK 0000111as1; 0OBACHSTH
C 3aJJaHHOM TOYKHU 3pEHUSA);

® BBISBIATh W Ha3bIBaTh INMPUYMHBI COOBITHS, SBJICHHS, B TOM YHCJIE BO3MOJKHBIE /HamOoyiee BEPOSITHBIC IPUYHHBI,
BO3MO>KHBIE TIOCJIE/ICTBUS 3aJaHHON MPUUMHBI, CAMOCTOSITEIbHO OCYIIECTBIISIS MPUIMHHO-CIIEICTBEHHBINA aHAIIN3,;

e JleNaTh BBIBOJI HAa OCHOBE KPUTHYECKOTO aHaM3a pPa3HBIX TOYEK 3pPEHUs, MOJATBEPXIaTh BBIBOJ COOCTBEHHOM
apryMeHTaIuen Wik caMOCTOSTEIHHO MOJTYYeHHBIMH JIAaHHBIMU.

YMeHue co3naBaTh, MPUMEHSATH M MPEoOpa30BbIBATh 3HAKM M CHMBOJIBI, MOJIETM WU CXEMbl JUJISl PEHICHUS YYEeOHBIX U

MO3HABaTENbHBIX 3a7a4. O0yUaromuiics: CMOXKET:

e 0003HAYaTh CHMBOJIOM M 3HAKOM MPEAMET W/UJIH SBIICHUE;

® OMpEAeNATh JIOTHYECKHE CBSI3M MEXIY MNpeAMETaMH W/WIU SBICHUSMHU, 0003HAYaTh JaHHBIE JIOTUYECKUE CBS3U C
MTOMOIIBIO 3HAKOB B CXEME;

® CO03/1aBaTh aOCTPAKTHBIN WK peasibHbIN 00pa3 MpeaMeTa 1/Win SIBJICHHUS;

® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIIOBHH 3a7]a4M U/ UM CIIOCO0a €€ PeIIeHNS;

® Cco3/1aBaTh BepOalbHbIC, BEIIECTBEHHbICE W WH(OPMAIMOHHBIE MOJETH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK
00BEKTa /ISl OTIpEeIeTICHHs cTioco0a pelieHus 3aa9i B COOTBETCTBUH C CUTYalleH;

e 1peoOpa30BLIBATH MOJICIIHU C IEJIbIO BBISBIICHUS OOIIMX 3aKOHOB, OTPEEISAIONINX TaHHYIO TPEAMETHYIO 00J1acTh;

® TEPEBOJNTH CJIOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) WH(popmanuio u3 rpaduyueckoro win (HopMaIn30BaHHOTO
(CUMBOJIBHOT'0) IPEJICTABJIICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JCWUCTBHUSA, WCIPABISITh WIM BOCCTAaHABIMBATH HEW3BECTHHI paHEe aJIrOpUTM Ha OCHOBE
MMEIOIIETocs 3HaHus 00 00BbEKTe, K KOTOPOMY IMPUMEHSIETCS alrOPUTM;

® CTPOUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;



® aHAIM3HPOBATH/pedIeKCUPOBATh OMBIT Pa3padOTKH U pealu3aluu Y4eOHOTrO MPOEKTa, UCCIEA0BaHUs (TEOPETUUYECKOTO,
SMIUPUYECKOTO) HA OCHOBE MPEJIOKEHHON MpPOOJIEMHOM CHUTYyalllH, MOCTaBICHHOM €M W/WIN 3alaHHBIX KPUTEPUEB OLEHKU
MPOIyKTa/pe3ybTaTa.

CwmpicioBoe uteHue. OOyJaronIuiicss CMOXKET:

® HaxOJIUTh B TEKCTE TpeOyeMyto HH(POPMAIINIO (B COOTBETCTBHUHU C LIESIMU CBOEH JICSITEIIbHOCTH );

® OpPUEHTHPOBATHCS B COJCPKAHUH TEKCTA, TOHUMATh [EJIOCTHBIA CMBICT TEKCTA, CTPYKTYPUPOBATH TEKCT;

® YCTaHABIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHA, SIBJICHHI, TPOIIECCOB;

® PE3IOMUPOBATH IIABHYIO UJICIO TEKCTA;

KommynukaTuBubie Y'Y /|

YMeHue opraHu3oBbIBaTh yU€OHOE COTPYAHUUYECTBO M COBMECTHYIO JESTEIBHOCTb C YUMTEJIEM U CBEPCTHUKAMH; paboTaTh

WHIMBHUIYAJIbHO U B TPYIIIE: HAXOAUTH OOLIee pEelIeHre U pa3periaTb KOH(IUKTHI HA OCHOBE COTJIACOBAHUS MO3ULMN U yueTa

MHTEPECOB; GOPMYIUPOBATH, APTYMEHTHPOBATH U OTCTauBaTh CBOE MHEHHE. OOy4Jaromuics CMOXKET:

— ONPEIENSITh BO3MOKHBIE POJIM B COBMECTHOM JI€ITETHLHOCTH;

— WTpaTh OMPEACIICHHYIO POJIb B COBMECTHOM EATEIHHOCTH;

— NPUHUMATh MNO3UIMIO COOECETHUKA, MOHMMAas MO3UIHUIO JIPYroro, pasiuyarb B €ro peyd: MHEHHE (TOUKY 3pEHHs),
J0Ka3aTeNIbCTBO (apryMEHTHI), (PAKThI; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— ONpEeneNsITh CBOM JCHCTBHUS W NEWUCTBUS MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WIIM TPEMATCTBOBAIA MPOAYKTUBHOMN
KOMMYHUKAIIWH;

— CTPOUTH O3UTHBHBIC OTHOIIICHHS B TIPOIECCe YIEOHOM U MO3HABATEIBHON 1EATEILHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTAaMBaTh CBOIO TOYKY 3pPEHUS, B JIMCKYCCHU YMEThb BBIJIIBUTaTh KOHTPAPI'YMEHTHI,
nepedpa3rupoBaTh CBOIO MBICIIb (BJIa/IEHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM IPU3HABATH OIMOOYHOCTh CBOEr0 MHEHUS (€CIIU OHO
TaKOBO) U KOPPEKTUPOBATh €T0;

— Tpeanarath aJbTePHATUBHOE pellleHre B KOH(PIUKTHON CUTYaIlnu;

— BBIACNATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBapUBATHCA O MpaBUJIaX U BOMPOCAX JJIsl OOCYKICHHS B COOTBETCTBUHU C TIOCTABJICHHOM Mepe] IPYIIIoi 3a1a4eii;

— OpraHU30BBIBaTh y4eOHOE B3aWMOJICHCTBHE B TpymIe (OMpeAeNaTh OOIue IeNd, paclpenessaTh POJId, JOTOBAPUBATHCS
JPYT C APYTOM H T. ]1.);

— YCTpaHATh B paMKax Iuaiora pa3pbiBbl B KOMMYHHKAIMH, OOYCIOBJICHHbIE HEMOHMMAaHUEM/HEMPHUSITHEM CO CTOPOHBI
cobeceqHuKa 3a1a4u, GOpPMBbI WIIK COJIEpKaHUS TUaJiora.



YMeHne OCO3HAaHHO HMCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBMHU C 3a1a4€¥ KOMMYHMKALIMM JUI BBIPAKEHHSI CBOMX
YYBCTB, MBICJIEH U MOTPEOHOCTEN AJIA IJITAHUPOBAHUS U PETYJIALMH CBOEH JEATEIbHOCTH; BIaJCHHE YCTHOM M MMCHhMEHHOMN
peUbI0, MOHOJIOTHYECKON KOHTEKCTHON peubto. OOYyJarOIIHiiCs CMOXKET:
® OIpeAesATh 3aJjauy KOMMYHUKAIIUK U B COOTBETCTBUM C HEH OTOUPATh PEUEBbIE CPEACTBA;
e 0TOMpPATh U UCHOJB30BAaTh PEUEBBbIE CPEACTBA B MPOLIECCE KOMMYHUKAIMKM C JPYTMMHM JIIOJbMU (IMAJOr B Mape, B MaJoi
TPYIIIE U T. [1.);
® TIPEJCTABIISTh B YCTHOW WIJIM MUChMEHHOU (hopMe pa3BEepHYTHIN MIaH COOCTBEHHOM JIeATEIbHOCTH;
COOJIOAATh HOPMBI MMyOJUYHON PEYH, pErIaMEHT B MOHOJIOTE U IUCKYCCUHU B COOTBETCTBHH C KOMMYHHUKATUBHON 3aa4eii;
BBICKa3bIBaTh 1 00OOCHOBBIBATH MHEHUE (CYKJECHUE) U 3allpallliBaTh MHEHUE MAPTHEPA B paMKax JUaJIora;
NPUHUMATh PELICHUE B X0J1€ AUAJIOra U COIJIACOBBIBATH €r0 C COOECETHUKOM;
CO37aBaTh MHUCHMEHHBIE «KIWIIMPOBAHHBIE» W OPUTHMHAIBHBIE TEKCThl C MCIOJb30BAHHUEM HEOOXOAMMBIX PEUYEBBIX

CPEACTB;

® UCIIOJIb30BaTh BepOaJbHBIC CpEACTBA (CPEJCTBAa JIOTUYECKON CBSA3M) MJIsi BBIJCICHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUJICHUS;

® UCIIOJIb30BaTh HEBEPOAIbHBIC CPEICTBA WM HATJIAHBIE MaTepUalibl, MOATOTOBICHHBIE/OTOOPAHHBIE MO PYKOBOACTBOM
YUUTEIIS;

e JeflaTh OIICHOYHBIM BBIBOJL O JIOCTIDKCHUM II€JIM KOMMYHHMKAIIMM  HETMOCPEICTBEHHO TIOCHE  3aBEpPIICHUS
KOMMYHUKATUBHOT'O KOHTaKTa U 00OCHOBBIBATH €TO0.

dopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTH UCTIOIb30BaHUS NH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUMA

(manee — UKT). OOyuaronuiics CMOXKET:

® [[eJICHANIPABICHHO HCKAaTh W HKCIOJb30BaTh WH()OPMAIMOHHBIE PECYPChl, HEOOXOAUMBIC HJisi PEIICHUS Y4EeOHBIX H
MPAaKTUYECKUX 3a7ay ¢ momoubto cpencts UKT;

IIpenmeTHble pe3yabTaThl (aJredpa)

1) ymenuwe paboTarb ¢ MaTeMaTHMYECKUM TEKCTOM (CTPYKTYpUpOBaHHUE, HM3BJIEYEHUE HEOOXOIMMOM HH(pOpMAaIMU), TOYHO U
IPaMOTHO BBIPA)KAaThb CBOM MBICIIA B YCTHOW M NMUCBMEHHON pe4M, MPUMEHSISI MAaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIHKY,
MCIIOJIb30BATh PA3IMYHbIC SI3bIKM MATEMATUKU (CIOBECHBIN, CUMBOJMYECKUM, rpaduuecKuii), 0OOCHOBBIBAThH CYKJICHHUS, IPOBOAUTD
KJIacCU(PUKALIMIO, TOKA3bIBATh MATEMATUUYECKUE YTBEPKICHUS;

2) BnaseHue 0a30BbIM MOHATUMHBIM aIIAPATOM: UMETh MPEJCTABICHUE O YHCIIE, BIAJIEHUE CUMBOJIBHBIM SI3bIKOM aJIr€Opbl, 3HaHUE
AIIEMEHTapHbIX (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (OPMHUPOBAHME TMPEACTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B



peaTbHOM MHUpPE M O PA3JIMYHBIX CIOCO0aX WX HM3y4eHHs, 00 OCOOCHHOCTSX BBIBOJOB W IMPOTHO30B, HOCSIIUX BEPOSTHOCTHBIM
XapakTep;

3) yMeHHE BBIMOJHATH alreOpandeckue MpeoOpa3oBaHMs PAlMOHATBHBIX BBIPAXKEHUH, MPUMEHSTh WX JJIS PEIICHUS y9eOHBIX
MaTeMaTUYECKHX 3aJ1a4 M 3a7a4, BOSHUKAIONINX B CMEKHBIX yU€OHBIX MTPEAMETAX;

4) yMeHHE TMOJh30BAaThCI MAaTEMAaTUYECKHUMH (OpMyJTaMH M CaMOCTOSITEIBHO COCTABIATH (POPMYIIBI 3aBUCUMOCTEH MEXITY
BEJIMYMHAMU HA OCHOBE 00OOIICHHUS YaCTHBIX CIIy9aeB M SKCIIEPUMEHTA,

5) ymeHue peniath JIMHEWHbIE U KBAJpAaTHbIC YPaBHEHUS U HEPABEHCTBA, a TAKXKE MPUBOJAMMbBIC K HUM ypaBHEHUS, HEPaBEHCTBA,
CUCTEMBI; IPUMEHSATh IpauuecKue MpeACTABICHUS JJI1 PEUICHUSI U UCCIeAOBaHUsl ypaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSTh
MOJIYYEHHBIEC YMEHHUS I PELICHUS 3a71a4 U3 MATEMATUKHU, CMEXKHBIX PEIMETOB, IPAKTUKHU;

6) oBlajgeHue CcHUCTeMOW (PYHKIIMOHAIBHBIX MOHATHH, (DYHKIMOHAJIBHBIM SI3IKOM M CHMBOJUKOW, YMEHUE CTPOUTH Tpaduku
(GyHKIMIA, OMHCHIBATh WX CBOWMCTBA, HCIOJB30BaTh (YHKIHOHAIBHO-TpadUyecKUe MPEACTABICHUS JUIsl ONMUCAHUS W aHallu3a
MAaTEMATUYECKUX 3a/1a4 U PEAIbHBIX 3aBUCUMOCTEN;

7) OBIaJeHHE OCHOBHBIMH CIOCOOAMHU TPEJCTABICHUS W aHalu3a CTATUCTUYECKUX JIaHHBIX; YMEHHME peliaTh 3a7adyd Ha
Hax0JICHUE YacCTOThl U BEPOATHOCTU CIyYallHBIX COOBITHH;

8) yMeHHEe MPUMEHSATh U3YUYEHHbIC MOHATHUA, PE3YJbTaThl U METOABI IIPU PEUICHUU 3aJ1ad U3 Pa3IuYHBIX Pa3ejoB Kypca, B TOM
YHUCIIE 3371a4, HE CBOASIINXCS K HEOCPEACTBEHHOMY MPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

IIpeaMeTHbIe pe3yabTaThl (reoMeTpus)

1)oco3Hnanue 3HaUYEHUS TEOMETPUH ISl TIOBCETHEBHOM KU3HH YEJIOBEKA;
2)npencTaBieHUE 0 TEOMETPHUH Kak cepe MaTeMaTHIeCKOM NesITeIbHOCTH, 00 dTanax e€ pa3BUTUA, O €€ 3HAYUMOCTH JIJI PA3BUTHS
[IMBUJIN3AIIIH;
3)pazBuTHe yMeHUIN paboTaTh C y4eOHBIM MaTeMaTUYECKUM TEKCTOM (aHATM3UPOBATh, U3BJIEKATh HEOOXOIMMYIO MH(OpMaIuio),
TOYHO W TPaMOTHO BBIPAKAaTh CBOM MBICIM C TNPUMEHEHHEM MAaTeMAaTUYeCKOW TEPMHUHOJOTUU W CHUMBOJIMKH, TMPOBOJUTH
KJIacCU(HUKAIIUH, IOTHYECCKHEe 000CHOBAHUS,
4)Biaienre 6a30BbIM OHITHITHBIM aIIapaToOM MO0 OCHOBHBIM pa3jiesiaM COJIepKaHUS;
5)cucreMaTtnyeckue 3HaHUS O (PUTYypax U UX CBOWCTBAX;
6)[IPaKTHYECKH 3HAYMMBIC TEOMETPHUYCCKHE YMCHHMS M HAaBBIKM, YMCHHE TNPHUMCHITh HMX K PCEIICHUI0O TEOMETPHUYECKHX U
HEreOMETPUYECKUX 3aJ1a4, 2 UMEHHO:

. nU300paxkath (PUTyphl HA MIOCKOCTH;

. UCIIOJIB30BaTh TEOMETPUYECKHUH SA3BIK IS OTIMCAHMS TIPEIMETOB OKPYIKAIOIIIETO MHPA;



. U3MEPSATH AJTUHBI OTPE3KOB, BETUYMUHBI YIJIOB, BBIYUCIATH IUIOMIAU GUTYD;

. pacrno3HaBaTh U U300paxaTh paBHbIC, CHMMETPUYHBIC U IOJOOHBIE (DUTYPHI;

. BBITIOJHATH MOCTPOEHUS TEOMETPUUECKUX (DUTYP C MTOMOIIBIO IUPKYJIIS U TNHEHKH;
. YUTATh U UCTIOJIH30BaTh HHPOPMAIUIO, MPEACTABICHHYIO Ha YEPTEkKaX, CXeMaX;

. IIPOBOAUTH ITPAKTUYECKHUE PACUETHI.

Harasignas reomerpust

BBINTYyCKHUK HAYYHTCH:

1) pacnio3HaBaTh Ha YepTekaxX, pUCYHKAX, MOJIENISAX M B OKPYKAIOIIEM MHPE TUIOCKUE U MPOCTPAHCTBEHHBIC TE€OMETPUICCKHUE
burypsr;

2) pacrio3HaBaTh pa3BePTKU Ky0a, MPSIMOYTOJIBHOTO Napaliesenuie/a, MPaBUIbHON THPaMUIbI, IMITHHIPA U KOHYCA,;

3) onpeneNsTh MO TUHEHHBIM pa3MepaM pa3BepTKH (QUTYpHI THMHEHHBIC pa3Mepbl caMoi GpUTYpbI 1 HA00OPOT;

4) BBIYHUCIIATH 00BbEM MPSIMOYTOJILHOTO TTapaJuIeIIeUIeIa;

I'eomeTpuueckue purypsi

BrINyCKHUK HAYYHMTCH:

1) moJIb30BaThCS SI3BIKOM I'€OMETPUU JIJISl ONIMCAHUS TIPEAMETOB OKPYKAFOIIET0 MUPa U UX B3aMMHOTO PACIIOJIOKEHHUS;

2) pacrio3HaBaTh M N300pakaTh HAa YEPTEKAX U PUCYHKAX IreOMETpUIecKre (GUTYPBI M UX KOHPUTYpAIUH;

3) HaXOAUTh 3HAYEHHUS JJIMH JIMHEWHBIX 3JIEMEHTOB (DMI'Yp U MX OTHOLIEHHUS, rpagycHyro Mepy yrios ot 0° mo 180°, mpumenss
ONpeeeHus, CBOMCTBA U MPHU3HAKU (PUTYp W MX AJIEMEHTOB, OTHOLIEHUs1 (uUryp (paBeHCTBO, MOJI00KME, CUMMETPUH, IOBOPOTA,
napajulieNIbHBIA IEPEHOC);

4) onepupoBatTh C HaUYAIbHBIMU MOHATUAMU TPUTOHOMETPUHU U BBIIIOIHSTH 3JIEMEHTAapHbIE ONepaliy HaJl PYHKIUSAMH YIJIOB;

5) pemiath 3a7a4u Ha JI0KA3aTeIbCTBO, ONMUPASICh HA M3YUYECHHbIC CBOMCTBA (DUIYp M OTHOILUEHUN MEXAYy HUMU U IPUMEHsS
M3YUYEHHBIE METOJIbI JOKA3aTENIbCTB;

6) pemiaTb HECJIOXKHBIE 3aJla4d Ha IOCTPOEHHE, NPUMEHSASI OCHOBHBIE aJTOPUTMBI MOCTPOECHMS C IMOMOIIBIO LUPKYJIA U
JIMHCUKH,

7) pemiaTh NpoCTEHIINE MIIAHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

N3mepenune reoMmeTpuYeCcKUX BeJIMYMH
BrIyCKHUK HAYYHMTCH:
1) ucnosk30BaTh CBOMCTBA M3MEPEHUS JJINH, IJIOIAICH U YIIIOB IPU PELICHUU 3a/1a4 Ha HAXOXKIACHUE JUTUHBI OTPE3Ka, UIUHBI
OKPY>KHOCTH, IJIMHBI AYTYU OKPYKHOCTH, TPalyCHON MEPHI YIJIa;



2) BBIYHUCIATH JUIMHBI JTHHEHHBIX AJIEMEHTOB (QUTYP W HX YIJIbI, HCIONB3YS (POPMYIIBI UIMHBI OKPYKHOCTU ¥ JUIMHBI AYTH
OKpPY>KHOCTH, (pOopMyJIbI TUIOIaAeH GUryp;

3) BBIYUCIIATH IUIOMIAN TPEYTOIBHUKOB, IPSMOYTOIBHUKOB, MAPAJUICTIOrPaMMOB, TPATIEIHiA, KPYTOB U CEKTOPOB;

4) BBIYUCIATH JUTUHY OKPYKHOCTH, JUTUHY TYTH OKPYKHOCTH;

5) pemarp 3a1a4M Ha JOKa3aTEIbCTBO C UCIOIB30BAHUEM (DOPMYII IUTHHBI OKPY>KHOCTH U JUTHHBI JIYTU OKPYXHOCTH, (GOPMYIT

riomasei puryp;

6) pemaTh MpaKTHYECKHE 3a]la4M, CBSI3aHHBIC C HAXOXKICHHEM I'€OMETPUYCCKHUX BEJIMYUH (MCIONB3Ysl MPH HEOOXOAMMOCTH

CIPaBOYHHMKHU U TEXHUUECKUE CPEJICTBA);
Koopaunarsl

BBINTyCKHUK HAYYHTCS:

1) BEIYUCIATH JJTUHY OTPE3Ka 0 KOOPAMHATAM €T0 KOHIIOB; BRIYMCIISATH KOOPAUHATHI CEPEANHBI OTPE3Ka;

2) UCTOJIb30BaTh KOOPIUHATHBIN METOJ JUIsl H3Y4YCHUS CBOMCTB MPSIMBIX U OKPY)KHOCTEH;

BekTopsl

BpIyCKHUK HAYYMTCH:

1) omepupoBaTh ¢ BEKTOpaMH: HAXOJIUTh CYMMY M Pa3HOCTH JBYX BEKTOPOB, 3a/JIaHHBIX T€OMETPUYCCKH, HAXOJUTh BEKTOD,
PaBHBII NPOU3BEACHUIO 33JITaHHOTO BEKTOpa Ha YKCIIO;

2) HaXOAWTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPJMHATAMH: JUIMHY BEKTOpAa, KOOPAWHATHI CYMMBI M Pa3HOCTH JIBYX M 0OoJjee
BEKTOPOB, KOOPAMHATHI MTPOU3BEICHUSI BEKTOpPA HA YMCIIO, TPUMEHSS TP HEOOXOJUMOCTH COYETATENIbHbIN, IEPEMECTUTENbHBIN U
pacnpeaenuTENbHbIN 3aKOHBI;

3) BBIUUCIATH CKAISIPHOE TPOU3BEJICHUE BEKTOPOB, HAXOIUTh YrOJI MKy BEKTOPAMH, YCTAHABIUBATD MEPICHAUKYISIPHOCTh
IPSMBIX.

BelnmyckHHK HayuuTcs B 8-9 kinaccax:
JIeMEHThI TEOPHH MHOKECTB U MaTEMATHYECKOM JIOTUKH
- OnepupoBaTh NOHITUSIMU: MHOXKECTBO, 3JIEMEHT MHOKECTBA, MOAMHOKECTBO, IPUHAIIIEKHOCTD, BKIIOYCHHE;
- 33J1aBaTh MHOKECTBO IEPEUYHUCIEHUEM €TO FIEMEHTOB;
- HaXOJIUTh NepeceyeHne, 00beTMHEHHE, TOAMHOKECTBO B MPOCTEUILINX CUTYALIUSIX;
-ONIEpPUPOBATh MOHATUAMMU: OIIPEJIEICHHUE, aKCHOMa, TEOPEMA, J10Ka3aTeIbCTBO;
- IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI ISl MOATBEP>KICHUSI CBOMX BBICKa3bIBAHUH.




B noBceHeBHO KM3HM M IPH U3YUYEHHHU APYTUX MPeIMETOB:

- HCIOJIb30BaTh rpauueckoe MpeCTaBICHHEe MHOKECTB JIJIsl ONMMCAaHUs PEAbHBIX MPOLIECCOB U SIBICHUM MpU pElIeHUU
3a/1a4 U3 IPYruX yueOHBIX MPEIMETOB.

Yucaa

- OnepupoBaTh MOHITUSMH: HATypaJbHOE YHUCIO, LIEJ0€ YUCIO0, OOBIKHOBEHHAs ApPOOb, NECATUYHAs APOOb, CMEIIaHHas
IpoOb, paliMOHATBHOE YHUCIIO0, UPPAIIMOHATIFHOE YHCII0, apU(PMETHUECKHUN KBaIpaTHBIN KOPEHb;

- MCTI0JIK30BaTh CBOMCTBA YKCEN U MPaBUJIa ACHUCTBUIN NIPU BBHIMOJTHEHUH BBIUYMCICHUMN;

-MCIOJIb30BATh MPU3HAKU ACIUMOCTH Ha 2, 3, 5, 9, 10 mpu BRIMOJIHEHUN BIUUCICHUN U PEIICHUH HECIIOKHBIX 33]1a4;

- BBITIOJIHATH OKPYTJICHUE PAIMOHAIIBHBIX YHMCET B COOTBETCTBHUM C MPABUIIAMU;

- OIICHUBATh 3HAUYEHUE KBAJPATHOTO KOPHS U3 MOJIOXKUTEIBHOIO LEJI0r0 YHCIIa;

- pacno3HaBaTh pallMOHAIbHBIC U UPPALMOHATBHBIC YUCIIA;

- Haxoauth HOJ[ 1 HOK uucern.

B noBceHeBHOM KWU3HH M NIPH U3yYE€HHHU APYTHUX MPeIMETOB:

- OIICHUBATh PE3YJIbTATHI BBIYMCICHUI MPU PEUICHUH MPAKTUIECKUX 33124,

- BBITIOJTHSITH CPABHEHHUE YHCET B PEATbHBIX CUTYaIIHAX;

- COCTaBJIATH YHCIIOBBIC BBIPAKEHUS MPU PEUICHUH MPAKTUIECKUX 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

ToxecTBeHHBIE IPe0OPA30BAHUSA

- OnepupoBaTh MOHATUSIMU: CTETICHb C HATYPAJIbHBIM MMOKa3aTeIeM, CTENEHb C IIeTBIM OTPUIIATEILHBIM MTOKa3aTeNeM;

- BBINIOJIHATH HECIIOKHBIE TPeoOpa3oBaHUs U BBIYMCIICHUS 3HAYCHUN YHUCIIOBBIX BBIPAKEHHUH, COJEP)KAIINX CTEMEHU C
HATypaJbHBIM IMOKa3aTeJIeM, CTETICHH C 1IETbIM OTPHUIIATEIbHBIM TTOKa3aTelIeM;

- BBITIOJTHATH MPE0OPa30BaHUS IEIBIX BBIPAKEHUN: PACKPHIBATh CKOOKH, IPUBOIUTH MOJOOHKIE CllaraeMbIe;

- HCTOJb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHMS (KBaJpaT CyMMBI, KBajpaT pa3HOCTU, Pa3HOCTh KBAJApPATOB) s
YIPOILIEHHUS BBIYMCIICHUN 3HAUEHNUN BbIPAKEHUM;

- BBIIOJHATh Pa3JI0’)KEHUE MHOTOWICHOB HAa MHOXXMTEIM OJHMM H3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, I'pyHIHpPOBKA,
MCIOJIb30BaHuE (GOPMYJT COKPAIEHHOTO YMHOXKEHUS;

- BBIJICJIATH KBaJIpaT CYMMBI U KBaJIpaT Pa3HOCTH MHOTOYJICHOB;

- packiaabIBaTh HA MHOKUTEIHM KBAAPATHBINA TPEXUIICH;

- BBITIOJIHATH HECJIOKHBIE TPE0Opa3oBaHus APOOHO-TMHEWHBIX BRIPAKEHUHN M BRIPAKCHHI ¢ KBaJAPATHBIMU KOPHIMH, a TaKXKe
COKpalieHue apoOeid, mpuBeaeHUEe airedpandeckux IapoOei K oOlieMy 3HaMeHaTeNto, CI0XKEHUE, YMHOXKECHHE, JIeJICHHUE
anredpanyeckux IpoOei, BO3BeIeHnEe anre0Opandyeckoil 1poOu B HATYPAIbHYIO U LETYI0 OTPULATENbHYIO CTETIEHH.




B noBceHeBHO KM3HM M IPH U3YYEHHHU APYTUX MPeIMETOB:

- MIOHUMATh CMBICII 3aIIMCH YKCJa B CTAHAAPTHOM BH/IC;

- OIIEpUpPOBATh HAa 0a30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aIHCh YUCIIAY.

YpaBHeHUs U HEPABEHCTBA

- OnepupoBaTh MOHATUSMHU: PABEHCTBO, YHUCIOBOE PABEHCTBO, YpaBHEHHE, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, KOPEHBb
YpaBHEHHUS, PEIICHUE YPaBHEHHUsI, PEIICHNE HEPABEHCTBA;

- IPOBEPSTH CIPABEAITUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

- peniaTh JIMHEWHbIE HEPABEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOJIAIIMECS K JIMHEHHBIM;

- peniaTh JIMHEWHBIX YPAaBHEHUS C MTOMOIIBIO TOXIECTBEHHBIX MTPEOOpa30BaHUI;

- IIPOBEPSATH, SIBISIETCA JIU JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPAaBEHCTBA);

- pelaTth KBaJpaTHbIe YpaBHEHUs 110 (GopMyJie KOpHEN KBaJIpaTHOTO ypaBHEHUS;

- pelaTh CUCTEMbI HECIIOKHBIX JTMHEWHBIX YpPaBHEHUH, HEPABEHCTB;

- 1300paXkaTh pELICHNs HEPABEHCTB U X CUCTEM Ha YMCJIOBOM NPSIMOH;

- pemath APOOHO-THHEHHBIC YpaBHEHUS;

- UCTIOJIb30BaTh METO]I MHTEPBAJIOB MPH PEIICHUU LENbIX U APOOHO-PAIMOHATEHBIX HEPABEHCTB.

B noBceHeBHO KM3HM M NIPH U3YUYEHHHU APYTUX MPeEIMETOB:

- COCTaBIISITh M PEIIATh JIMHEWHbIC YPaBHEHUS U KBAJpaTHHIC yPAaBHEHHs, CHCTEMbI JIMHEHHBIX YpaBHEHHUI, HEPABEHCTB MPH
pEIIeHNH 33729 U3 JPYTUX Y4EOHBIX MPEIMETOB.

DYHKIUU

- OnepupoBaTh MOHATUSIMH: (PYHKIMA, (HYHKIMOHAIBHAS 3aBUCUMOCTH, Ipapuk (YHKIHH, CIIOCOObI 3amaHusi (yHKIIUH,
apryMeHT M 3HaueHue (QPyHKIHMH, 00JacThb ONpEAESICHUS U MHOKECTBO 3HAauUC€HUM (PYHKUMM, HYIH (DYHKIHUU, TPOMENKYTKH
3HAKOIIOCTOSIHCTBA;

- HaXOJUTh 3HaUeHUE QYHKIUH 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

- HaXOJUTh 3HAUE€HUE apryMEHTa 0 3aJaHHOMY 3HAYeHHIO (PYHKIIMM B HECJIOXKHBIX CUTYalHsIX;

- OTIPEIEIIATD MOJIOKEHNE TOYKU 10 €€ KOOpAMHATAM, KOOPAMHATHI TOUKH I10 €€ MOJI0KEHHUIO Ha KOOPJUHATHOMN TIOCKOCTH;

- 10 rpaduKy HAaXOOUTh O0JIACTH OINpEAENICHUs], MHOXKECTBO 3HAYEHUM, HylU (YHKIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXKYTKH BO3paCTaHUs U yObIBaHUS, HAMOOJbIIIEEe U HAMMEHbIIIee 3HAYCHUS PYHKIINN;

-CTpOUTH TpaUKH JIMHEMHON, KBaJAPATUUHOU (PYHKIMI, 0OpaTHON MPONOpIHHOHaNBbHOCTH, Y=IXI;

- UCCIIeIOBaTh (PYHKIHIO 1O €€ TpaduKy;

- omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSMH: IOCIIEIOBATEIHLHOCTh, apupMeTHUeCKass MPOTPECcCHs, TeoMEeTpUYecKas
IpOrpeccus;




- pelath 3a7a4d Ha apu(PMETUIECKYIO U TEOMETPUUECKYIO TPOrPECCUH.

B noBceaHeBHOM KU3HU M IPU M3YYEHUH APYTUX MPeAMETOB:

- ACIIOJIb30BaTh IPa(UKU peaabHbIX MPOIECCOB U 3aBUCUMOCTEH /IJIsl OTPEeNICHUsI UX CBOMCTB (HanOOIbIINE U HAMMEHbIIINE
3HAYEHHUS, IPOMEKYTKH BO3PACTAHUS U YOBIBaHUS, O0JIACTH MOJOKUTEIBHBIX U OTPULATENBHBIX 3HAYEHUH U T.I1.);

- UCIOJIb30BaTh CBOMCTBA W TpaUKy JIMHEHHOM M KBaapaTWUUHOW (DyHKUMN TpU pELICHUH 3a1ad U3 JPYTHX Y4eOHBIX
IIPEAMETOB;

- WUTIOCTPUPOBATH C MOMOILBIO IpaduKa peanbHyI0 3aBUCUMOCTb WX MIPOLECC M0 UX XapaKTEPUCTUKAM.

TecroBble 3a1a4n

- PemaTh Hec0KHBIE CIO’KETHBIE 33]1a4M pa3HbIX THUIOB HA BCe apu(pMeTHUYECKUE NEUCTBUS;

- CTPOUTb MOJEJb YCIOBHUS 3a7ayd (B BHUAE TaOJMIBI, CXEMbl, PUCYHKa), B KOTOpPOW JaHbl 3HAYEHUS JBYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C LIEJIBIO ITIOMCKA PELICHKS 3a1a4u;

- OCYILECTBIISTh CIIOCOO MOMCKA PEIICHUs 3a7aud, B KOTOPOM PacCyKIEHHE CTPOUTCS OT YCIOBHs K TPeOOBAHHMIO WM OT
TpeOOBaHU K YCIOBHIO;

- COCTABJIATH IUJIAH PEIICHUS 3a4a41; BBIACIITh ITAIlbl PEIICHUS 3a/1a4K;

- aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMH B3aUMHOI'O PACIOJIOKEHUS ABYX OOBEKTOB U U3MEHEHUE MX XapaKTEPUCTUK IPH
COBMECTHOM JIBJKEHHH (CKOPOCTb, BPEMS, PACCTOSIHUE) NPU PEIICHUH 337a4 Ha JBM)KEHHE JIBYX OOBEKTOB KaK B OJHOM
HaIlpaBJICHUH, TaK U B IPOTHUBOIOJIOKHBIX HANPABICHUSX;

- 3HaTh pa3IMuMe CKOPOCTE 00BbEKTA B CTOSIUEH BOJIE, MPOTUB TEUEHUY U N0 TEUEHUIO PEKH;

- peaTh 3a7a4M Ha HaXOKJICHHUE YaCTH YNCIIA U YUCJa TI0 €T0 YacTH;

- HAXOJUTh IPOLEHT OT YMCJIA, YUCIO IO €ro MPOLEHTY, MPOLEHTHOE OTHOLIEHUE JBYX UYHCEII, IIPOLEHTHOE CHUKEHUE WIIU
IIOBBIICHUE BEJINYNHBI;

- pelaTth 33Ja4M pa3HbIX TUIOB (Ha paboTy, HAa MOKYNKH, HA IBUKEHHUE), CBA3BIBAIOIINX TPU BEJIMUYUHBI U OTHOIICHUS MEXIY
HUMH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX NPEAMETOB:

- BBIIBUTATh THIIOTE3bI O BO3MOKHBIX MPEJEIbHBIX 3HAYEHUAX UCKOMBIX BEJIMYMH B 3a7a4e (CAenaTh NPUKUIKY ).

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:

- OLIEHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Mepedopa;

- CpPaBHHMBATh OCHOBHBIE CTATHUCTUYECKHE XAPAKTEPUCTHKH, IOJYYECHHBIE B MPOLECCE PEUIEHUS NPUKIATHON 3a7auH,
U3YUYEHHUSI pEAIBHOTO SIBJICHHUS;

- OLIEHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITUH U SIBJIEHUHN B HECIOXKHBIX CUTYyaIUsX;




- W3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh WH(OPMALIMIO, MPEACTABICHHYI0 B TaOIWIaX, Ha guarpammax,
rpadukax, OTpaskarolyl0 CBOWCTBA U XapaKTEPUCTUKH PEAIbHBIX IIPOIIECCOB U SBICHUIA;

- OLICHUBATh BEPOSTHOCTh PEAJIbHBIX COOBITUHN U SIBJICHUMU.

HcTopusi MaTEeMATUKH

- OnKChIBATh OTAEIIBHBIE BBIIAIOIINECS PE3YJIbTaThl, IOIYYEHHBIE B XOA€ PAa3BUTUS MATEMAaTUKH KaK HayKH;

- 3HaTh NPUMEPHI MATEMATHYECKUX OTKPBITUM U UX aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOU HUCTOPUEH;

- IOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccum.

MeTobl MATEMATHKH

- B1OupaTh NoaX0AAIINNA N3YYEHHBII METOA JUIsl pEIICHUS N3YYEHHBIX TUIIOB MaTEMAaTUYECKUX 3a/1ay;

- IIPUBOJUTH NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOUIEH ACHCTBUTEIBHOCTH U IMPOU3BEICHUIX
UCKYCCTBA.

2. COAEP/KAHUE KYPCA AJITEBPBI B 8-9 KITACCAX
Yucaa
PaumnonabHbIe yncja. MHOXECTBO pallMOHAIBHBIX Ynces. CpaBHEHHUE pAllMOHAIBHBIX Yucen. JlercTBus ¢
palMOHAIbHBIMUA YUCIIAMH.
HNppannonanbubie yncia. [lonstue uppanmoHanbHoro yucia. PacnosnaBanue nppanroHaibHbIX yncen. [Ipumepsl
J0Ka3aTenbeTB B anredpe. MppannonansHocTh yncia. [[puMeHeHne B reoMeTpuH.
ToxaecTBeHHbIE IPe0OpPa30BaAHUS
Yucaosble 1 OyKBeHHbIE BbIpakeHUAA. BoipaxkeHus ¢ nepeMeHHo. 3HaueHue BbipakeHus1. [loacTaHoOBKa BbIpaKeHUN
BMECTO NIEPEMEHHBIX.
Heanbie Bbipaxkenusi. CTeneHb ¢ HATypalbHBIM MOKa3aTeneM U e€ cBoicTBa. [Ipeobpa3oBaHust BEIPAKEHUM, COMEPKAIIIX
CTEIIEHU C HaTypaJbHBIM ITOKa3aTeseM. OTHOUIEH, MHOTOWIEH. J[eMCTBUS ¢ OTHOWIEHAMH U MHOTOWIEHAMH (CIIOKEHHUE,
BBIYUTAHKE, YMHOXKEHHE). DOpMYIIbl COKPAIIEHHOTO YMHOKEHHS: Pa3HOCTh KBAJIpaTOB, KBAJPAT CYMMBI M KBaJIpaT
pasHocTu. PaznoskeHne MHOrouIeHa Ha MHOYKUTENN: BIHECEHHE OOILEro MHOXKHUTEINS 32 CKOOKHU, TPYNIUPOBKA, IPUMEHEHHE
(dopMmya cokpaméHHoro yMHoxkeHus. KBaapaTHbIi TpEXUIIeH, pa3oKeHUe KBaJPaTHOTO TPEXUICHA Ha MHOKUTEIH.
JIpoOHO-paniuoHa/IbHbIe BhIpa:keHus. CTeneHb ¢ 1enbIM MokaszateneM. [IpeoOpazoBanue IpoOHO-IIMHEWHBIX BBIPAKEHUI:
CIIO’)KCHHE, YMHOXEHHE, NefieHue. Anredopandeckas npoods. CokpalieHue apoOeid, MpuBeIeHUE airedOpandeckux apolei K
00111eMy 3HaMEHATEI0, CI0KEHHEe, YMHOXKEHHUE, JICJICHHE alreOpandecKux ApoOei, BO3BeACHUE alreOpandeckon ApoOou B
HATYpaJbHYIO U 1EIYI0 OTPUIATENIbHYIO CTETICHH.




KBaapaTHble kopHHM. ApudmeTHueckuil KBaapaTHbIM KopeHb. [IpeoOpazoBaHue BBIpAKEHUI, COJEp)KALINX KBaJIpaTHbIC
KOPHH: YMHOKEHHUE, JIEJICHUE, BBIHECEHUE MHOKUTEIIS U3-T10/] 3HAKa KOPHS, BHECEHUE MHOXUTEISA MO 3HAK KOPHS.
YpaBHeHMs U HEPABECHCTBA

PagBencrTBa. YncioBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PAaBEHCTBO € MepeMeHHOIA.

YpaBHeunus. [lonsaTrsa ypaBHEHUS U KOPHS YPABHEHUS.

JIuHelHOe ypaBHEHHME H ero KOPHU. Perenne TMHEeNHbIX YPaBHEHUN.

KBanparHoe ypaBHeHue u ero kopHu. KsangpartHele ypaBHeHus. Hemonssle KBaJpaTHble ypaBHEHMS. J[MCKPUMHHAHT
KBaJlpaTHOTrO ypaBHeHUs. PopMynia KOpHEN KBaapaTHOTo ypaBHeHMs. Teopema Buera. Teopema, oOpaTtHas Teopeme Buera.
Pemenne kBajpaTHBIX ypaBHEHUMN. bUKBaJpaTHBIE YPaBHEHHUS.

JIpoOHO-paniuoHa/IbHbIe ypaBHeHMsl. Pemienue mnpocTedmux ApoOHO-TMHEWHBIX YypaBHeHui. Pemenue npoOHO-
PalMOHAJIBHBIX YPaBHEHU.

Cucrembl ypaBHeHMi. YpaBHEHHE C JBYMs II€peMEHHbIMHU. JIMHEWHOE ypaBHEHUE C IBYMs NepeMeHHbIMH. [loHsATHE
CUCTEMBbl ypaBHEHUU. PelleHne cucTeMbl ypaBHEHHMW. MeToApl pelIeHus CUCTEM JIMHEWHBIX YpPaBHEHUU C JBYMs
MEPEMEHHBIMU: TpaUUECKUI METOI, METOJI CIIOKEHHUS, METO/I MMOACTAHOBKHU.

HepasencrBa. Yucnoseie HepaBeHcTBa. CBOWCTBAa YMCIOBBIX HEpaBeHCTB. [IpoBepka cnpaBeIIMBOCTH HEPABEHCTB IIPU
3aIaHHBIX 3HAYEHUAX IepeMeHHbIX. HepaBeHCTBO ¢ mepeMeHHOoN. CTporue U HECTPOrue HEPAaBEHCTBA. PelieHne JIMHENHBIX
HepaBeHCTB. KBaJapaTHOE HEpaBEHCTBO M €ro peuieHue. PelreHne KBaJpaTHBIX HEPABEHCTB: HCIIOJIb30BAaHUE CBOWCTB M
rpaduka KBaapaTUYHON (PYHKIIMH, METOJ MHTEPBAJIOB. PelleHue LenbIX U ApOOHO-palMOHANIBHBIX HEPABEHCTB METOJOM
MHTEPBAJIOB.

Cucrembl HepaBeHCTB. CUCTEMBI HEPABEHCTB C OJHOI MEepeMeHHOW. PernieHue cucteM HEpaBeHCTB C OJHOM NMEPEMEHHOM:
JTUHENHBIX, KBaJpaTHBIX. M300paxkeHne pernieHus CUCTEMbl HEPABEHCTB HA YHCJIOBOM MPAMOMW. 3alMCh PEIICHUS CHUCTEMBI
HEPABEHCTB.

DYyHKIUHU

IHonsiTtue pyHkumu. /[ekapToBbl KOOPAUHATHI HA TIOCKOCTH. DOPMHUPOBAHUE MPEICTABICHUN O METAIPEAMETHOM IOHATUH
«xoopauHaTel»y. CriocoObl 3amanus (YHKIHA: aHaTUTHYECKUM, rpadudeckuii, Tabmuunbid. ['padux yukmuu. [Ipumepst
(YHKIIMH, TOTy4aeMbIX B MPOIECCEe UCCIEAOBAHUS PA3IMYHBIX PEAIbHBIX MPOLIECCOB U PEIIeHUs 3a7jad. 3HaueHUEe (PYHKIINU
B Touke. CBoiicTBa (GyHKUMN: 00NACTh ONpEAENCHHs, MHOXKECTBO 3HAUCHHM (YHKUMU, HYJIU (PYHKIUH, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHMS M YObIBaHUS, HAMOOJbIIEe U HAMMEHbIIIee 3HaueHus. VccienoBanue QyHKIuu
no e€ rpaduxy.

JIuneiinas ¢pynkuus. CoiictBa u rpaduk TuHeHHON QyHKIUU. YTriaoBoid koddduiueHT npsamoi. Pacnonoxenue rpapuka
JUHENHON (PYHKIIMU B 3aBUCUMOCTH OT €€ YriI0BOro ko3 ¢uiueHTa u CBOOOHOTO YJIeHa.




KBanpaTnunas ¢gynkuus. CpoiictBa u rpaduk KBagpatuuHoi ¢pyHkiuu (mapadossl). [loctpoenne rpaduka kBaapaTHUHOM
¢ynkun. Haxoxxaenwe Hyned KBaapaTHUHOM (YHKIMHM, MHOXKECTBA 3HAYCHHM, MPOMEXKYTKOB 3HAKOIOCTOSHCTBA,
MIPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi nponopunoHaabHOCTh. CBolicTBa PyHkumu. ['unepbdona.

IHocnenoBareqbHOCTH W mporpeccuu. YuciaoBas NOCIENOBATENbHOCTh. [IpuMepbl YHUCIOBBIX MOCIEAOBATEIBHOCTEN.
beckoneunsle nmocienoBaTenbHOCTH. Apudmernyeckas nporpeccus u e€ cBoiicTBa. ['eomerpruyeckas nporpeccus. Popmyra
OOLIEero YieHa U CyMMBbI N IEPBBIX YIECHOB apU(PMETUUECKON U TEOMETPUUECKON IPOTPECCHIA.

Penienye TeKCTOBbBIX 32124

3agaum Ha Bce apumMeTnyeckue aeiicTBUs. PelieHue TEKCTOBBIX 3a1ay apudmernyeckuMm crocodoMm. McnonbzoBanue
TabJIUL, CXEM, UEPTEkKEH, IPYrUX CPEICTB NPEACTABICHUS JaHHBIX NIPU PELICHUU 33]1a4.

3agaym Ha NMOKYNKH, ABUKeHHe M padoTy. AHaJIU3 BO3MOXKHBIX CUTYalluid B3aUMHOTO PACIOJIOKEHUSI OOBEKTOB MPHU UX
JIBUKEHUH, COOTHOLIEHUS] 00bEMOB BBINIOJIHAEMBIX padOT IPU COBMECTHOM paboTe.

3agaym Ha 4acTH, 10JIM, POLEHTHI. PenieHne 3a1ay Ha HaX0XKIEHUE YacTH YKCIa U YMciia 1o ero yactu. Pemienue 3anaq
Ha MPOLEHTHI U 1014. [I[puMeHenne nponopuuil Npyu perieHnu 3a1ay.

Jlornyeckue 3aga4yu. Penienue 1Iornyeckux 3aaad.

OcHOBHBIE MeTO/IbI PellIeHUsI TEKCTOBBIX 3a/1a: apU(PMETUUECKUI, anredOpandeckuil, nepedop BapuaHTOB.

2. COAEP)KAHUE KYPCA TEOMETPHUMU B 8 - 9 KIIACCAX

YeruipexyrojbHuk. [lapamnenorpamm, ero cBoiicTBa W mnpusHaku. [IpsMOyronbHHK, KBajpar, pomMO, MX CBOWCTBA U
npusHaky. Tpanenus, CpeaHss JIUHUS TPAICLUH.

MHoroyronbHUK. Beinykibie MHOTOYTOJIBHUKU. CyMMa YTJI0B BBIITYKIIOIO MHOTOYTOJIbHUKA. [[paBuiibHbIE MHOTOYTOJIbHUKH.

OxpyxHocTb U kpyr. yra, xopaa. Cektop, cermeHT. LleHTpanbHbIA yroJi, BOMCAHHBIA yTOJI, BEJIMYMHA BIIMCAHHOTO YTJa.
B3auMHOe pacnonokeHue npsiMOd M OKPYKHOCTH, JABYX OKpyXkHOcTeu. KacarenbHas M ceKylias K OKPYXHOCTH, UX CBOWCTBA.
BrniucanHble ¥ ONUCaHHBIE MHOTOYTOJIbHUKH. OKpYyKHOCTb, BIUCAHHAs B TPEYTrOJbHHUK, M OKPYKHOCTb, ONUCAHHAS OKOJIO
TPEYroJibHUKA. BrincaHHbIE U ONKMCAaHHBIE OKPYKHOCTH MMPABUIILHOTO MHOTOYTOJIbHUKA.

I'eomeTpuueckue npeodpazoBanus. [loustue o paBenctse puryp. [loHsTue o ABMKEHUH: OCeBasi M LIEHTPAJIbHAsI CUMMETPUH,
napajuielbHbli nepeHoc, noBoport. [lonstue o nogodbue Gpuryp u roMOTETHH.

[Toctpoenune ¢ moOMOLIbIO MUPKYJA U JUHEHKU. OCHOBHBIE 33/1a4M HA MOCTPOEHHUE: JICJICHUE OTpEe3Ka IOIOoJaM; MOCTPOCHUE
yIjia, paBHOTO JAHHOMY; MOCTPOEHUE TPEYrOJbHHUKA MO TPEM CTOPOHAM; MOCTPOECHUE MEPHEHIUKYIJSpA K MPSIMOW; MOCTPOCHUE
OMCCEKTPUCHI yIJIa; IeJICHHE OTPe3Ka Ha NPaBHBIX YacCTEH.



Pemmenue 3aa4y Ha BEIYMCICHHE, JOKA3aTEIbCTBO U MIOCTPOSHHUE C UCIIOIB30BAaHUEM CBOWMCTB M3YUYEeHUS (PUTYP.

N3mepenune reomerpuvyeckux BeJuduH. JlimHa otpes3ka. PaccrosHme or TOYkM [0 mnpsMou. PaccrosHue Mexnmy
[TapaJuIeIbHBIMU TIPSIMBIMU.

IleprumeTp MHOTOYTOJIBHUKA.

JInuHa OKPYXHOCTH, YMCIIO T; JUIMHA OKPYKHOCTH. I'pagycHas mepa yriia, COOTBETCTBUE MEXKIAY BEIWYMHOW LIEHTPAIbHOTO
yIJIa U JJIMHOM JyTH OKPYKHOCTH.

[TonsiTue muomanu miockux Quryp. PaBHococTaBieHHble U paBHOBenukue ¢Gurypsl. [lnomans npsmoyronbauka. [lnomanu
napajiesiorpaMma, TpeyrojabHuka u Tparneuuu. [lnomane mHoroyronsHuka. [lmomans kpyra u miomanb cekropa. CooTHOLIEHUE
MEXAY TUIOMIAIMU MOA00HBIX (UTYD.

Pemenue 3a1a4 Ha BBIYUCICHUE U JOKA3aTENIbCTBO C UCIIOJIB30BAHUEM M3YUYEHHBIX (HOPMYII.

Koopannartel. YpaBHenue npsmoin. KoopaunaTel cepenuHbl oTpe3ka. Popmyna pacCTOSIHUS MEXIy IBYMS TOUYKaMH
IJIOCKOCTU. Y PaBHEHHUE OKPYKHOCTH.

BekTopsbl. /Inuna (Moaynb) BekTopa. PaBeHcTBo BekTOpoB. Komummueaphsie BekTopbl. KoopanHatel BeKTOpa. Y MHOXKEHHE
BEKTOpPa Ha YHCIJIO, CyMMa BEKTOPOB, PAa3JIOKEHHE BEKTOpA IO JABYM HEKOJUIMHEAPHBIM BeKTOpaMm. CKaJSIpHOE IMPOU3BEIAECHUE
BEKTOPOB.

Teopernko-MHOKeCTBEHHbIE MOHATUA. MHOKECTBO, DIIEMEHT MHOKECTBA. 3aIaHUE MHOXKECTBA MIEPEUHUCIICHUEM DJIIEMEHTOB,
XapaKkTepUCTHUECKUM cBOMCTBOM. [logMHOkecTBO. OOBbEAMHEHUE U TIEPECEUEHNE MHOKECTB.

JyieMeHTHI JOruku. OnpeaeneHne. AKCMOMBI U Te€OpeMbl. J[oka3aTenbCcTBO OT MPOTHUBHOTO. Teopema, oOpaTHas JaHHOM.
[Ipumep n KOHTp puUMeEp.

[TonsiTe O PaBHOCUIILHOCTH, CJIE€IOBAaHUM, YIOTPEOJIEHNE JOTUYECKUX CBSI30K €CJH ...., TO..., B TOM U TOJBKO TOM ClIyyae,
JIOTUYECKHUE CBS3KHU U, UIH.

I'eomerpusi B ucropuveckom pasutum. Ot 3emiuemepuss k reomerpuu. [ludarop m ero mkona. danec. Apxumen.
[TocTpoenune npaBUILHBIX MHOTOYTOJIbHUKOB. Tpucekius yrina. KBagparypa kpyra. Y aBoenue ky6a. Ucropus yucna m. 3omotoe
ceuenne. «Hauama» Esknupna. JI. Ditnep. H.U. JloGaueBckuii. ictopus nsiToro mocrynara.

N306perenne Metoaa KOOpAWHAT, MO3BOJISIIOIIETO NMEPEBOIUTh T€OMETpUYECKue O0BEKThl Ha s3bIK anreopol. P. Jexaprt u I1.
®epma. [IpuMepsl pa3IMYHbBIX CUCTEM KOOPAMHAT HA MIJIOCKOCTH.



3. COAEP/) KAHUE KYPCA BEPOATHOCTU U CTATUCTUKH 8 - 9 KITIACCAX

[IpeacraBieHue naHHBIX B BUE TaOJIUI, 1UarpamMmm, rpaduKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, OJIMHOKECTBO. Onepaiuy HaJl MHOXKECTBaMU: OOBEUHEHUE, NTIEPECCUCHHE, TOMIOTHEHHE.
CpoiicTBa omnepanuil HajJ MHOXECTBAMU: MEPEMECTUTEIBHOE, COUYETATEIBbHOE, pacIpeneuTeNbHOE, BKIIOUeHHs. Vcnoap30Banue
rpaduyecKoro npeAcTaBICHUS MHOXKECTB JIJIsl ONUCAHUS PEATbHBIX MPOIIECCOB U SIBICHUMN, TIPU PEIICHUH 33/1a4.

N3mepenne paccenBanus NaHHbIX. [{ucniepcust U cTaHAApTHOE OTKJIOHEHUE YUCIIOBBIX Ha0OpoB. [luarpamMMa paccenBaHus.

DneMeHTapHbIe COOBITHS ciydailHoro ombiTa. CiydaitHeie coObITHs. BepostHoCcTH coObITHH. ONBITHI ¢ paBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU. CiydaiiHblid BBIOOP. CBSI3b MEXKIY MaJOBEPOSATHBIMU M MPAKTUUECKU JOCTOBEPHBIMU COOBITHUSIMU B
MpUpPOE, OOIIECTBE U HAYKE.

HepeBo. CBONMCTBa JI€PEBBEB: €IUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBSI3b MEXKY YHCIOM BEpPUIMH U
quciioMm péodep. [IpaBuno ymHoxenus. Pemenue 3a1a4 ¢ nomolpto rpados.

[IpotuBononoxueie coObITHs. [uarpamma Oinepa. OObeauHeHue U nepeceyeHue coObiTuil. HecoBmecTHble cOOBITHS.
dopmynia CIOXKEHUSI BEPOSTHOCTEH. YCIIOBHas BEpOATHOCTh. lIpaBunio ymuoxenus. HeszaBucumbie coObiTusa. IIpencraBnenue
AKCIIEpUMEHTa B BHJIE JepeBa. PelleHue 3aay Ha HAXO0XKJIEHHWE BEPOSITHOCTEW C MOMOIIBIO JIEpEBA CIYHYaHOrO 3KCIEPHUMEHTA,
nuarpamm Jitnepa.

[IpencraBieHure naHHBIX B BUAE TaOdMIl, uarpamMM, rpadukoB, WHTEpIpeTalus AaHHbIX. UTeHHE W MOCTpOEHHE TaOJIMIL,
auarpamm, rpa@ukoB 1o peajbHbIM JaHHbBIM.

[lepectanoBku u ¢akropuan. Coueranust U uyuciio codetanuil. TpeyronpHuk Ilackans. Pemenne 3amay ¢ ucnonb30BaHUEM
KOMOWHATOPUKH.

["'eomeTpuueckas BepoaTHOCTb. CiTydaiiHbI BEIOOP TOUKH U3 (PUTYphI HA IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Ucnbrtanue. Ycnex u Heynaya. Cepus uCbITaHui 10 TiepBoro ycrnexa. Cepus ucneitanuii bepuynnu. BepostHocTr coObITHIA
B CEPUU UCHBITAaHUN bepHyiu.

CnydailHag BeJIMYMHA W PACHOpEAcIICHUE BEPOSTHOCTEH. Maremarnueckoe oOxujgaHue W amcnepcus. lIpumeps
MAaTeMaTUYECKOTO OYKHUJIAHUS KAK TEOPETUYECKOTO CPENHETO 3HAYEHUs BEIMYMHBL. MaTeMaTWyecKoe OXKHWJIaHWE U AUCIEPCHUs
CIIy4allHOU BEJIMYMHBI «YUCJIO YCIIEXOB B CEpUM UCIIBITAaHUN bepHymm».

[TonsiTue o 3akoHe O60abIIMX yucen. M3mepeHue BepoITHOCTEN ¢ MOMOILIBIO0 YacTOT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YKCEeT
B IIPUPOJIE U OOIIECTBE



3. TEMATHYECKOE IINTAHUPOBAHMUE (AJITEBPA)

OcHOBHbBIE HATIPABJIEHUS

Conepianne MaTepuaia KosnyecTtBo | OCHOBHBIE BH/IbI 1eATEILHOCTH 00y4aroIuxcs (Ha BOCIHTATEIbHOI IeATeIbHOCTH
4acoB YPOBHE YHHBePCAJbHbIX y4eOHBIX e CTBHI)
8 ki1acc
I'naga |. PaniuonanbHbie a1poou 23
®opMyIMpOBaTh OCHOBHOE CBOMCTBO pallMOHAIBHOM 56,7
JIpoOW M TPHUMEHSATH €ro IS IMpeoOpa3oBaHus JAPOOCH.
BBIMONHATE  CIIOXKEHWE, BBIYUTAHWE, YMHOXXEHUE U
JiefieHHe pallMOHATIBHBIX ApoOell, a Takke BO3BEAECHUE
ParonanbsHble ApoOH U UX CBOMCTBA 5 IpodM B CTeNeHb.  BBIMONHATH  pas3iauyHbIe
npeoOpa3oBaHus paLMOHAIBHBIX BBIpKEHUH,
JIOKa3bIBaTh TOXKJECTBA. 3HAaTh CBOWCTBA (PYHKIMH
y=k/x, tne k # 0, u ymerb cTpouTh €€ Trpadux.
Hcmonp30BaTe  KOMITBIOTEp  JJISL  WCCIIEIOBAaHUS
MOJIOXKEeHNUs Trpaduka B KOOPAMHATHOM IUIOCKOCTH B
3aBUCUMOCTH OT k
CymMma u pazHocTh Apo0eit 6
KonTtpoubHnas padora Nel 1
«PanmonajibHbIe 1poOH»
[TponsBeieHne U YacTHOE Apodei 10




KonTpoabHnasi padora Ne2

«IIpousBeeHue U YacTHOE APODEi» 1
I'nasa Il. KBagpaTHble KopHun 19
. [IpuBoauTH MIpUMEPDI panMoHaNbHBIX n|l56

JlelicTBUTENBHbIC UHCIIa 2 UPpPAIMOHATBHBIX ~ YHcel.  HaXoauTh  3HAYCHHS
ApubmMeTnuecknii KBapaTHbI KOPEHb 5 apuMeTHUECKUX KBAJIPATHBIX KOpPHEH, UCTIONB3YS MpU
CaoiicTBa apu(pMeTHIECKOro KBaAPATHOTO 3 HEOOXOIUMOCTH KAJIbKYJIATOp. JlOKa3pIBaTh TEOPEMBI O
KOPHSI KOpPHE U3 TPOM3BENEHUS U JApoOH, MPUMEHSITh UX B
Konrpoabnas padora Ne 3 1 npeoOpa3oBaHusIX BbIpakeHH. (OCBOOOXKIATHCS  OT
«KBazpaTnbie KOpHH» UPPAIMOHATFHOCTH B 3HAMEHATEISIX JpooOeil. BoiHOCUTH
HpI/IMeHeHI/Ie CBOMCTB apI/I(I)MeTI/IquKOFO 7 MHOXXHUTCJIb 3a 3HAK KOPHSA U BHOCUTH MHOKHUTECIIb I101

KBaJPAaTHOIO KOpPHs

3HAaK KOpH:. Hcnonws3oBaTh KBaApPATHBIC KOPHU IS




KonTpoabsHnasi padora Ne 4
«IIpumeHeHHe CBOMCTB

BBIDQXXCHHUS TEPEMEHHBIX M3 TI'E€OMETPUYECKHX U
buzndecKkux GopMyiI.

apu(pMeTHYECKOTr0 KBaJIPaTHOT0 1
KOPHSD»
I'nasa Il1l. KBaapaTHubie 21
YPaBHEHHUS
KBaapaTtHoe ypaBHEHHE B €70 KOPHHU 10 Pemate kBaapatHele ypaBHeHHs. HaxomuTs mombopom 3,56
KOPHHM KBQJPAaTHOTO YPAaBHECHHUS, HCIOJIB3YS TEOPEMY
KonTtpoubnas paGora Ne 5 Buera. MHccnemoBaTh KBajpaTHble ypaBHEHHUS TIO
«KBagpaTHble ypaBHeHUs» 1 JTUCKPUMHUHAHTY U KodduimenTam. Pemrate apoOHO-
palroHaIbHbIe YpaBHEHUS, CBOJIS PELICHHE TaKHX
JIpoOHbIe palluOHATIbHBIE YPaBHEHUS 9 YPAaBHEHUN K pEIICHUIO JIMHEWHBIX M KBaJpPaTHBIX
ypaBHEHUU c MOCTIEAYIOUTIM HCKIIIOYEHHEM
KountpoabHnas padora Ne 6 «/[pooHbIe 1 MOCTOPOHHUX KOpHEW. Pemiarb TEKCTOBBIE 3ajayu,
PALHOHAJIBHBIE YPABHEHHUSD» UCTIOJNIB3YS KBaJpaTHbIE U IPOOHBIE YpaBHEHUS
56,8
I'naBa IV. HepaBeHcTBa 20




@opMyIMpOBAaTh M JIOKa3bIBaTh CBOWCTBA YHUCJIOBBIX
HepaBeHCTB. Mcmonb3oBarh amnmapaT HEPaBEHCTB IS
OIICHKW TIOTPEITHOCTH W TOYHOCTU TPHUOIMKCHHSL.
Haxomuth nepecedeHre U 0ObEIMHEHHE MHOXKECTB, B

UucnoBble HEPABEHCTBA U UX CBOMCTBA 8
YaCTHOCTU YUCJIOBBIX TPOMEKYTKOB.
Pemate nuHeliHbIE HepaBeHCTBA. Pemars cucTeMbl
JUHEUHBIX HEPABEHCTB, B TOM YHUCJIE TaKUX, KOTOPHIC
3amucaHbl B BUJE IBOWHBIX HEPABEHCTB

KonTtpouabnas padora Ne 7 «UnciioBbie 1

HepPaBeHCTBAa M UX CBOIMCTBAa»

HepaBeHcTBa ¢ 0HOM IEpEMEHHON U UX 10

CHUCTEMBI

KonTtpouabHnas paGora Ne 8

«HepaBeHcTBa € 0AHOM NIEPEMEHHON U 1

HX CHCTEMBbD)

I'naBa V. CreneHs ¢ 1eJbIM 11

nmorkasarteJjieM.
3HaTh OINpEIENCHHEe W CBONCTBA CTENEHU C LIEJbIM 1,2,5,6,8

CreneHsb C 1IeJIbIM IOKA3aTeeM U €€ 10 nokazatesneM. [I[puMeHsSTh CBOMCTBA CTETNEHU C IIEJIBIM

CBOMCTBA MOKa3aTeJeM T[pPU  BBIIIOJHEHUM  BBIUMCICHUH U
npeoOpa3oBaHuM BhIpaxxeHUU. Mcronbp3oBaTh 3amuch
yycel B CTAHJAPTHOM BHJAE [UIsl BBIPAXKEHUA U
COTIOCTABJICHHSI Pa3MEPOB OOBEKTOB, JIUTEIBHOCTH
MIPOLECCOB
B OKPYKAIOIIEM MHUPE.

Kontponbras pabora Ne 9 «Crenens ¢ Hpmpozute TPHMEpET PeMpe3eHTATHBHOIH 1

1 Hepenpe3eHTaTUBHON BBIOOPKH. N3Bnekatp

LICJIBIM IIOKAa3aTejIeM U €€ CBOMCTBa»

uHpOpMalMI0 W3 TaOJMIl YacTOT W OPraHU30BHIBATH
uHpopMalMi0O B BUAE TaONUIl 4YacTOT, CTPOUTH
WHTEPBAJIBHBIN PSA.

Hcnonp3oBath HarJsIIHOE IIPEJICTABICHHE
CTaTUCTHUYECKOW MH(GOpMAlMM B BHJIE CTOJIOYATHIX M




KPYTOBBIX Harpamm, MOJUTOHOB, TUCTOrPaMM

IloBTOpEHHE 9

HTorosslii 3aueT 1

HTorosasi KOHTpOJIbHAS paboTa 1

9 ka1ace
I'nasa |. KBagpartuunas pynkuus 22
DYHKIIUY U UX CBOMCTBA 4.5 6
5 BeraucnsaTs 3naueHus GpyHKINU, 330aHHON GOPMYIIOi, a

TaKxe IByMs U Tpems popmynamu. OnuchBaTh
CBOIiCTBA (PYHKIIMI Ha OCHOBE UX Ipa)UIecKOro
npezcrasieHus. MIHrepnpetupoBath rpaduku

KBagparsslii TpexusneH peanbHbIX 3aBUCUMOCTEN. [I0Ka3bIBaTh CXeMaTUYECKU
MOJIOKEHHME Ha KOOPAMHATHOM IJIOCKOCTH I'paMKOB

4 GyHkmid y = ax2, y = ax2 +n,y = a (X — m)2. CtpouTts

rpaduk

Kontpoabnas padora Nel ¢yrkun y = ax2 + bx+ ¢, ymers yKaseipatb

«KBAPATHBII TPEXUICH . KOOP/IMHATEI BEPLIMHEI napaboibl, €€ 0OCh CHMMETPUH,
HaIpaBJieHUE BeTBEH MapadoJIbl.
N300paxkaTh cxeMaTH4ecku rpaguk QyHKIUHN Y = XNc
4ETHBIM U HEYETHBIM N.

KBagparuunas ynkius u ee rpadux 8 NmeTts nipeacraBiieHUE 0 HAXOKICHUU KOpHEN N-1
CTEIEHH C MOMOUIbIO KaJbKYJIATOpa

Crenennas ¢pyukius. Kopens N-it crenenu 3

Kontpoabnasi padora Ne 2

«KBaapaTu4Hasi 4 cTeneHHasi PyHKIUH 1

M UX CBOWCTBA»




I'nasa Il. YpaBHuenus u

HEPaBEHCTBA C OHOW NepeMeHHOMI 14
Pemate ypaBHEHUS TPEThEil 1 U€TBEPTOM CTETICHU C 56,8
MOMOIIBIO PA3JIOKEHHUST HA MHOKUTEIIN M BBEICHHSA
8 BCIIOMOTaTeNIbHbIX IEPEMEHHBIX, B Y4aCTHOCTH pelliaTh
YpaBHEHUS C OJJTHOU ITIEPEMEHHOMN OukBazpaTHbIe ypaBHeHUA. Pemats qpoOHbIe
palroHaIbHbIC YpaBHEHUS, CBOJS X K LIETBIM
MOCJEAYIOLIEH MPOBEPKOM KOpHE. Pemrars
HEPaBEHCTBA BTOPOI CTETEHHU, UCTIOJIB3YsI rpaduuecKue
KOHTpOJ]])Haﬂ paﬁoTa Ne3 «YpaBHeHus NIpeACTaBJICHUS. Wcnonp3oBaTh METO HHTCPBAJIOB JJIs
€ O/IHO}1 epeMeHHOoID) 1 pEeIIeHUs HECIOKHBIX PaIllHOHATbHBIX
HEPaBEHCTB
HepaBeHnctBa ¢ oJ1HOM nepeMeHHON
)
KonTpoJsbnas padora Ne 4
«HepaBeHcTBa ¢ OAHOM EPEMEHHOIN» 1
I'nasa lll. YpaBHenus u
HEPpaBCHCTBA C ABYMHA 17
NMNEPEMCHHBIMHA
VpABHCHHS ¢ BYMs [ICPCMCHHEIMH H HX CTpOI/ITj: rpaduKu ypaBHEHUI ¢ ABYMS IEpPEMEHHBIMU B 1,56
CHCTEMEL 10 MPOCTEHIINX ClTydyasix, Koraa rpadukoM sBiseTcs
npsMasi, napabosa, rurnepoosia, OKpyKHOCTb.
HepaBeHncTBa ¢ AByMsI IepeMEHHBIMU U MIX 5 Hcmonp30Bath UX 171 Tpa)iIecKoTo PEIIeHHs CUCTEM
CHCTEMBI YpaBHEHUU C IBYMS IEPEMEHHBIMH.
Pemrate crioco60M MOACTaHOBKH CHCTEMBI JIBYX
KoHTposbnast padora Ne 5 <Y pasHenns ypaBHEHUH C AIBYMsl [IEPEMEHHBIMH, B KOTOPbIX OZHO
1 ypaBHEHHE NIEPBO CTETICHH, a APYroe — BTOPOH

U HEPABCHCTBA C IBYMHA NNEPEMECHHBIMW>

CTCIICHU.
PemraTtes TeKCTOBEIC 3aaa4u, UCIIOJIb3Yyd B KaUCCTBC




anredpandecKoi MO CHCTEMY YpaBHEHHI BTOPOU
CTEIEHU C ABYMS IEPEMEHHBIMU; PEILIATh
COCTAaBJICHHYIO CUCTEMY, HHTEPIIPETUPOBATH PE3YJIbTAT

I'naBa IV. ApudmeTuyeckasi u

reoMeTpuYecKasi Nporpeccuu 15
Apudmerndeckass IpoOrpeccus 7 [IpuMeHATh MHJIEKCHBIE 0003HAYCHUS JJIs YJICHOB 3,56
KoutpoabHnas padora Ne 6 1 nocuenoBaresbHoCTe. [IpuBOAMTE pUMEpPHI 3a1aHUA
«ApupmMeTnueckas nporpeccus» nocieA0BaTenbHOCTEN (GopMyIoii N-To uieHa u
["'eomeTpuyeckasi mporpeccus 6 pPEeKyppeHTHOH GopMyIIOii.
BreiBonuTh (hopMyiibl N-To uieHa apupMeTHIecKon
IIPOrPECCUU U T€OMETPUUECKON IPOIPECCUH, CyMMBbI
KonTpoJubnas pabora Ne / 1 MEePBBIX N WIEHOB apu(METHIECKON U TeOMETPUIECKON
«I"eomeTpuyeckas mporpeccus» IIPOrPECCUil, pemiaTh 3a/1a4u ¢ UCIOJIb30BaHUEM ITUX
dbopmyin. Jloka3plBaTh XapaKTePUCTUUECKOE CBOWCTBO
apupMeTHUECKON U FreOMETPUUECKON IPOrPECCHil.
I'masa V. DiiemeHTBI
KOMﬁHHﬁTOpHKH H TCOPHUH 13
BEePOSITHOCTEM
DneMeHThl KOMOMHATOPUKH 9 BreimmonHuTh nepedop Bcex BO3MOKHBIX BAPHAHTOB IS 2,5,6,8
HauansHele cBe1eHNs U3 TEOPUH 3 nepecyéra 00beKTOB U KoMOMHauui. [IpumensaTs
BEPOATHOCTEN IPaBUIO KOMOMHATOPHOTO YMHOKEHHS.
Pacnio3naBaTh 3a7aun Ha BBIYKMCIIEHUE YUCIIA
NEPECTaHOBOK, Pa3MEIeHHUH, COYeTaHUI U TPUMEHSTh
COOTBETCTBYIOIINE (POPMYJIBL.
KonTtpouabnas padora Ne 8 «dsiemeHTBI BbruucnsaTe 4acToTy ciiydaitHoro coobITs. O1eHUBaTh
KOMOUHATOPHKH M TEOPUH 1 BEPOATHOCTb CIy4aifHOTO COOBITHS C TOMOIIBIO
BEPOSAATHOCTEI» YaCTOThI, YCTAHOBJIEHHOM ONBITHBIM NyTEM. HaxoauTe
BEPOATHOCTH CIy4alfHOTO COOBITHS HA OCHOBE
KJIACCUYECKOT'0 ONpeAeeHusl BepoATHOCTH. [IpruBoauTh
IIPUMEPHI TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA
IToBTOpEHME 21
HToroBast KOHTpOJIbHAS padoTa 2




3. TEMATUYECKOE INTAHUPOBAHUE (FrEOMETPUA)

8 kiacce

Conepxanue (pa3aesibl, TeMbI)

KoJ-Bo
YyacoB

XapakTepucTHKa OCHOBHBIX BU/I0B
AeSITeJIbHOCTH Yy4eHUKA (Ha ypoBHe YY /)

OcHoBHbBIE HamnpaBJICHUA
BOCIIUTATEJILHOM IeITeJIbHOCTH

I'naBa V. YerbIpexyrojJbHUKHU

14

4,5,6

MHOroyTroIBsHUKHI 2
[Mapamienorpamm u Tpanenus 6
[IpsiMoyroabHUK, pOMO, KBagpaT 4
Pemenue 3anau 1

OOBACHATH, YTO TaKOE JOMaHas, MHOTOYTOJBHHK, €ro
BEPILUHHBI, CME)XHBIC CTOPOHBI, AMArOHAJH, H300pakaTh
M pacro3HaBaTh MHOTOYTOJBHHKH Ha  4YepTexax.
[Toka3piBaTh  93JI€MEHTBl ~ MHOTOYTOJIbHHMKA,  €r0
BHYTPEHHIOIO M BHEIIHIOI obsiacTh; (opMynupoBarth
OIIpeieIeHUe BBIITYKJIOTO0 MHOT'OYTOJIbHUKA; H300pakaTh
M pacrlo3HaBaTb  BBIIYKJIbIE W HEBBINYKJIbIC
MHOTOYTOJIbHUKH. DOpMyIHpoBaTh U JIOKa3bIBaTh
YTIBEpXKIEHHS O CyMMe  YIJIOB BBIITYKJIOTO
MHOTOYTOJIbHHKa M CyMME €ro BHEIIHHX YIJIOB;
OOBSCHITS, KaKue CTOPOHBI (BepIIMHBI)
YeTBIPEXYroJbHNUKA HA3BIBAIOTCS MPOTHUBONOJIOKHBIMH.
dopMynHpoBaTh  ONpeAENeHHs  Napajulenorpamma,
Tpanenuy, paBHOOEAPEHHOW ¥  NPSIMOYTOJbHOU
Tpameuuif, NOpsAMOYroJibHMKA, poM0a,  KBaapaTa;




KonTposbnas padora Nel
«YeTbIpEXYroJbHUKN»

n300pakaTb M pAclO3HABaTh 3TH YETHIPEXYTOJbHUKU.
dopMynupoBaTh U JIOKa3bIBaTh YTBEPKICHUS 00 HX
CBOMCTBaX M MpH3HAKax; pemiarh 3aja4d  Ha
BBIYMCIICHHS, JOKAa3aTeIbCTBO M MIOCTPOCHUE, CBSI3aHHBIC
C OTUMH BHIAMH YETHIPEXYrOJbHUKOB. OOBICHATH,
KakMe JBE TOYKM Ha3bIBAIOTCS CHMMETPUYHBIMHU
OTHOCHTEJIFHO MPSIMOM (TOYKH), B KaKOM ciydae (purypa
Ha3bIBACTCS CUMMETPUYHOW OTHOCHUTEIBHO HPAMOH
(TOUKM) W 9TO Takoe OCh (IIEHTP) CUMMETPHH (UTYPHL
[MpuBomnuTs mpuMepsl ¢Quryp, oO0IamaIOmMUX OCEBOU
(TeHTpaIbHOM) CHMMETpHEH, a TakKe MPUMEpPHl 0CEBOU
U LEHTPAIbHOM CHUMMETpUEH B OKpY)Kalollled Hac
00CTaHOBKE.

I'masa VI. IL1omaae

14

ITimomans MHOTOYT'OJIbHUKA 2 OOBACHATD, KaK NPOHM3BOIUTCS HM3MEPCHHE IUIOIAAeh 1,3,56
MHOTOYTOJIbHUKOB, KAKHE MHOTOYTOJIbHHUKH HA3bIBAIOTCA
[Inomanu nmapasmienorpaMma, TpeyrojibHUKa 6 PaBHOBENHKHMU 51 PaBHOCOCTaBJICHHBIMHU.
W Tparnenun ®opMynIupoBaTh OCHOBHBIE CBOMCTBA IUIOIIAACH u
BBIBOJUTE C HX IOMOIIBIO (OPMYJBl IUIOMAACH
Teopema Indaropa 3 OpSAMOYTONBHUKA, MHapalIeorpaMMa, TpPeyroJbHHKA,
Tpanenuu. ©opMyIupoBaTh U J0Ka3bIBaTh TeopeMy 00
Pemenue 3a1au 2 OTHOLICHWU IUIOIMAACH TPEyroJIbHUKOB, MMEIOMINX IO
paBHOMY yriy; (OpMyNIMpOBaTh M J0Ka3bIBaTh TEOPEMY
Koutpoabuas padora Ne 2 «Iliomaas» 1 [Mudaropa u obpatnyto eil. BeiBonuts hopmyny ['epona
JUId  IUIOIAAM TPEYroNbHUKA; pemaTh 3aJadyd  Ha
BBIUUCIEHHE W  JOKa3aTeNIbCTBO,  CBS3aHHBIE C
hopmynamu tromaneit u reopemoii [ugaropa.
I'taBa VII. IMoxo0HbIE 19 OOBSICHATD TOHATHE IPOIOPIMOHAIEHOCTH OTPE3KOB. 4.5 6,7

TPEyroJbHUKH

Ornpenenenne moJoOHBIX TPEYTOTHLHUKOB

DopmynupoBaTh onpejiesieHre MOT00HBIX
TPEYrOJbHUKOB u Ko dumreHTa mo100us;
(hopmynHupoBaTh U JOKA3BIBATH TEOPEMBI: OOOTHOIIIEHUH
IUIOIAied TOMOOHBIX TPEYTOJBHUKOB, O TPH3HAKAX
MoJO0MsT ~ TPEYroJbHWKOB, O  CpeOHeH  JHMHHU




[Tpu3Haku 1oa00HS TPEYTrOJILHUKOB 3)
KonTpoubnas padora Ne 3 «Ilogo0HbIe
TPeyroJibHUKU» 1
[TpumeneHne nogo0Ms K JOKa3aTeIbCTBY 7
TEOPEM U PEILICHUIO 33134

CooTHo1IEHNS MEX 1y CTOPOHAMU U yIilaMu 3
IPSMOYTOJIBHOTO TPEYTOJIbHUKA

KonTposbnas padora Ne 4 «IIpumenenue 1

Mmox00us»

TPEyroibHUKA, O [epeceueHHH MEIMaH TPEYrojbHUKA, O
MPOTIOPIMOHANBHBIX ~ OTPE3KaX B  MPSMOYTOJbHOM
TPEYTOJILHUKE; OOBACHITH, UYTO TAKOS METO] MOI00Us B
3aJjayaX Ha TOCTPOCHHE, W TPHUBOIHWTH TMPUMEPHI
MPUMEHECHUST 3TOT0 METOZa; OOBICHATh, KaK MOXKHO
UCIOJIb30BaTh CBOWCTBA IMOJOOHBIX TPEYrOJbHUKOB B
HU3MEPUTEIILHBIX pa00TaX HA MECTHOCTH; OOBSICHATH, KaK
BBECTU TOHATHE IOJO0MS Al MPOHU3BONBHBIX (QUTYP;
(dhopMynUpOBaTh ONpENAENCHHS W WILIFOCTPUPOBATH
MOHSTUSI CHHYCa, KOCHHYCa W TaHIeHCa OCTPOro yria
MPSMOYTOJILHOTO TPEYTOJIbHUKA; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO U 3HAYCHUE CHHYCA,
KocuHyca W TaHreHca ans yrios 30, 40, 60 rpagycos;
pelaTh 3a1a4u, CBsI3aHHBIC ¢ MOJ00HEM TPEYTOJIbHUKOB,
JJIsL BBIYUCJICHUA 3HAYCHUHI TPUTOHOMETPUICCKUX
(yHKIMI HCITIOTB30BaTh KOMIBIOTEPHBIE TPOTPAMMBI.

I'nasa VIII. OxkpyxHocTh

17

KacarenbHas Kk OKpyKHOCTH
LlenTpasibHble U BIMCAHHBIE YIJIbI

quHpe 3aMCUATCIIbHBIC TOYKU TPEYTrOJIbHUKA
Bnucannas u onmcanHas OKPY’KHOCTHU

Pemenue 3amau

KonTposasnas padora NeS no teme
«OKpY>KHOCTB»

HccnenoBaTh B3aMMHOE PpAaCHONOXKEHHE MPSIMOH U
OKPY>KHOCTH. DopMynHpOBaTh OnpeneneHue
KacarelbHOM K OKpyxkHOocTu. DopmynupoBaTh U
JI0Ka3bIBaTh TEOPEMBbI: O CBONCTBE KacaTelbHOW, O
MPU3HAKax KacaTeNbHOH, 00 OTpe3kax KacaTelbHBIX,
IIPOBEJCHHBIX W3 OJHOM Touku. PDOpMyIuUpOBaTh U
JIOKa3blBaTb ~ TEOPEMBl O  BIIMCAHHOM  yIue, O
NPOU3BEACHUN  OTPE3KOB  IEPECEKAIOMIHUXCS  XOpA.
DopMynupoBaTh U AOKA3bIBATh TEOPEMBI, CBSI3aHHBIE C

3aMe€4aTCIbHBIMU TOYKaMH TPEYTrOJIbHUKA;: o
6I/ICC€KTpI/ICC H, KaK CJICACTBUC, O TIIEPECCUCHUU
6I/ICC€KTpI/IC TPCYTrOJIbHUKA, (6] CCPpCANHHOM

HNEpHEHAUKYISIpE K OTpe3Ky U, Kak CIEICTBUE, O
MepeceueHN  CEepeAMHHBIX  MEePIEHAUKYIIPOB K
CTOpPOHAM  TPEYrOJbHUKA; O IIEPECEUEHUU  BBICOT
TPEYrOJbHUKA. DopMyIupoBaTh OIpeJIENIEHUE
OKPY)KHOCTH, BIHCAaHHOH B  MHOTOYTOJIBHHUK U
OIMCAaHHOM OKOJIO MHOroyrosibHuka. dopmynupoBars 1
JIOKa3bIBaTh TEOPEMBL: 00 OKPYKHOCTH, BIHMCAHHON B
TPEYroNbHUK; 00 OKpY)XHOCTH, OIMCAaHHOH OKOJIO
TPEyrojlbHUKAa; O CBOMCTBE CTOPOH  OHNHCAHHOTO
YeThIPEXYroJbHUKA; O CBOMCTBE YIJIOB BIHCAHHOIO
4eThIPEXYroJbHNUKA; pPElIaTh 3aJaud Ha BBIUUCIICHUE,
JIOKA3aTeNnbCTBO U TNOCTPOEHHME,  CBS3aHHBIE  C

4,5,6,8




OKPYXKHOCTBIO, BIICaHHBIMHU " OTIMCAaHHBIMHA
TPEyroJIbHUKaMU; UCCIIeI0BaTh cBOMcTBa
KOH(QUTypanuii, CBSI3aHHBIX C  OKPYXHOCTbIO, C
MOMOIIBI0 KOMITBIOTEPHBIX MPOTPAMM.

IToBTOpenue. Pemenune 3agaq 4
9 KUIACC
Kou-Bo
Conepxanue (pa3aesbl, TeMbI) JacoB XapakTepucTHKA OCHOBHbBIX BUI0B OcHOBHBIE HANIPABJICHUS
AesiTeJIbHOCTH YYeHUKa (Ha ypoBHe Y /I) BOCIIUTATENbHOM AeATEJbHOCTH

I'naBa I X. BEKTOPBI 8
[ToHATHE BEKTOPA. 2 3,5,6
CII0)KEHME M BEIUHTAHNE B eKTOPOB 3 @opMyIUpOBaTh ONpPENEICHUs M WUIIOCTPUPOBATh
YMHO)KCHI/Ie BeKTOpa Ha 9HCO. IMOHATHA BCKTOpPA, €ro AJINHbI, KOJUIMHECAPHBIX U pa?HLIX

BCKTOPOB; MOTUBUPOBATH BBCJICHHC IIOHATHH u

JICUCTBHH, CBSI3aHHBIX c BEKTOPAMH,
[IpuMeHeHne BEKTOPOB K peLIEHHUIO 3a7a4 3

COOTBETCTBYIOLIUMHU TMPUMEPAMHU, OTHOCAIIUMHCA K
(1)I/I3I/I‘ICCKI/IM BEKTOPHBIM BCIIMYHUHAM, IIPUMEHATH
BEKTOPBI U HeﬁCTBHH HaJl HUMHW T1IpU PCIICHUU
Tr€OMETPUICCKHUX 3a1a4




I'nmaBa X. MeToa koopauHat

10

Koopaunatsl BekTopa 1 4,5,6
OOBSCHATD u WLTIOCTPUPOBATD TOHSTHS
Ipocreiimue 3axa4u B KOOpAMHATAX 3 IPSIMOYTOJLHON CUCTEMBI KOOPIMHAT, KOOPAUHAT TOUKH
U KOOPJMHAT BEKTOPA; BHIBOJAUTH U UCIOJIB30BATH NPU
VYpaBHeHHs OKPYKHOCTHU U NIPSAMOU 2 pemieHud  3amad  (GOpMyIbl KOOPAMHAT  CEpPEeIUHBI
OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEKAY IBYMS
Pemenue 3amau 3 TOYKAMH, YPABHEHHS OKPYKHOCTU U TIPIMOMN
KonrpoabHnas padora Ne 1 «Meton 1
KOOPIHHAT»
@opMynupoOBaTh U  WUIIOCTPUPOBATH  OMNpPEIEICHUS 2,56

I'maBa Xl. CooTHOIIEHUS MEXKTY
CTOPOHAMM H YIJIaMH
TpeyrojibHuKa. CkajsipHoe
Npou3BeleHNe BEKTOPOB.

11

CuHyc, KOCUHYC, TAHT'€HC, KOTaHI€HC yIia 3
CooTHOLIEHN MEX Y CTOPOHAMU U YIJIaMU 4
TPEYTrOIBLHUK

CkanspHoe Mpou3BeIeHNEe BEKTOPOB 5
Pemenue 3anau 1

CHHYCa, KOCHHYCa, TAaHTC€HCAa M KOTaHreHca yriios orT 0
no 180°. BbIBOAMTL OCHOBHOE TPMIOHOMETPHYECKOE
TOXIECTBO U (OpMyJbl npuBeneHus. GopmynupoBars 1
JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB, IPUMEHSTh
UX TIPU pPELICHUH TPEeyrojJbHUKOB. OOBICHATH, Kak
UCTIONB3YIOTCSI  TPUTOHOMETpHYECKHe  (HOpMyIsl B
N3MEPHUTEIIBHBIX paborax Ha MECTHOCTH;
(hopMyTHpOBaTH ONpPENENeHNUS YIila MKy BEKTOpaMy 1
CKaJIIPHOTO  IIPOM3BEICHUS  BEKTOPOB.  BbIBOIMTH
(hopMyITy CKaISIpHOTO NMPOM3BECHNUS Yepe3 KOOPIMHATHI
BEKTOPOB; (hopmypoBaTH " 000CHOBBIBATH
YTBEPKIEHHE O CBOWCTBAX CKAIIPHOTO NMPOU3BEACHUS;
HCTIONB30BaTh CKAJISIPHOE IPOM3BEACHHE BEKTOPOB MpHU
pemeHnn 3ana4d




Kountpoabnas padora Ne2 «CooTHomeHust 1

MeK1y CTOPOHAMH M yIJIaMHU

TPEyroJbHUKA»

I'nasa Xll. linHa OKPYKHOCTH H 12

IUIOIAAb KPyra.

[IpaBuiIbHBI MHOTOYTOJIBHUK 4 DopmynupoBath onpeneneHne NPaBUIIEHOTO 56,8
MHOTOYTOJIbHUKA;  (DOPMYJIUPOBAaTH U  JIOKA3bIBATh

JUtnHa OKpYXKHOCTH U IUIOWALb Kpyra 4 TeopeMbl 00  OKPYXKHOCTAX, OIMCAaHHOH  OKOJIO
HpaBI/IJ'H)HOFO MHOFO}/I‘OJ'H)HI/IKa nu BHHC&HHOﬁ B HCTO,

Pemrenue 3amau 3
BBIBOJUTH U HCIIOJIB30BAThH (bOpMyJ'ILI JJIs1 BBIYUCIICHUA

Konrposabnas padora Ne 3 «/[iiuna 1 IUTONIa ¥ TPaBHIBHOTO MHOTOYTONBHHUKA, €r0 CTOPOHBI

Opr)KHOCTH u lIJIOHlaZlb prra» " paguyca BITMCAHHON OKPYXXHOCTH; PCIIATh 3aJa41 Ha
MOCTPOCHUC MPABUIIBHBIX MHOTI'OYT'OJIbHUKOB; 00BICHATD
MNOHATHA UIMHBL OKPY>KHOCTH U IIJIOMIAAW KpYyra;
BBIBOJUTH q)OpMyHI)I IS BBIYHCJIICHUSA JJIMHBI
OKPY>KHOCTH U JUIMHBI IYTH, IUIOLIAAN Kpyra U IUIOLIAIN
KPYrOBOTO CEKTOpa; NPUMEHSTH 3TH (OPMYIIBl HpPU
penieHnu 3aaad

I'naa XIII. JIBu:xenust 8

IlonsaTue nBMKEHHS. 1 3,4,6
OOBSICHSTD, YTO TaKOE OTOOPaKEHUE MIIOCKOCTH Ha ceO0st

HeHTpaHBHa;I 1 ocesad CI/IMMeTpHH 2 U B KakKOM Cnyqae OHO HAa3bIBACTCA IOBHUXCHUEM
IOCKOCTH. OOBACHATH, YTO TaKOE OCEBAasl CUMMETPHS,
napajuIeNbHBIA TIepeHoc U ToBOpoT. OGOCHOBKIBATH, UTO

= O9TH OTOOpPaKEHWS TUIOCKOCTH Ha Ce0sl  SBISIOTCS

HapaﬂﬂeHBHBIH HepeHOC u HOBOpOT 2 JABHXKCHUAMU, 06LHCHHTL, KaKoBa CBs3b MCKIAY
JBHWXKCHUSAMU u HaJIOXKCHUAMMU. HHHIOCTpHpOBaTB

Pemenune 3amau 2

OCHOBHBEIC BHbI HBHX(GHHﬁ, B TOM 4YHCJIC C INOMOIIBIO




Kontpoasnas padora Ne 4 «/IBu:keHusD

KOMIIBIOTEPHBIX TIPOTPaMM

3,4,6
I'nasa XIV. HAYAJIbBHBIE
CBEJIEHMUA N3
CTEPEOMETPUU
MHOFOFpaHHI/IKI/I OOBACHATD, YTO TAKOE MHOTOTPAaHHHUK, €T0 TPaHH, pedpa, 2, 3, 5, 6

Tenau IOBCPXHOCTHU BpallICHUA

OO0BEMBI TET

00 akcuomax crepeoMeTpHH.

BEPILHHBI, JMArOHAIIH, Kakoi MHOTOTPaHHHK
Ha3bIBACTCsl BHIYKJIBIM, YTO TAKOE N-yroJibHAas MPU3Ma,
ee OCHOBaHMsI, OOKOBBIE I'paHN U OOKOBBIE pedpa, Kakas
npu3Ma HasblBaeTCs NMPSIMOW M Kakash HaKJIOHHOHM, YTO
TaKkoe BBICOTA MPHU3MBI, Kakas Ipu3Ma Ha3bIBACTCS
HapajlelelMneoM W Kakod  HapajulesenuIen
Ha3bIBACTCSl  MPSAMOYrojbHbIM. DopMmynupoBaTh U




IHoBTOpenue. Pemenne 3anay.

000CHOBBIBATh YTBEPXKIEHUS O CBOWCTBAX JHAroHaei
mapajieNienumneqa W O KBajpaTe  JHAroHANA
MPSIMOYTOJNIEHOTO Tapajulelienunenia; OOBSICHATh, YTO
Takoe 00beM MHOTOTPAaHHHKA; BBHIBOTUTH (C ITOMOIIBIO
MIpUHLMIIA Kaanbepn) bopmymy o0BemMa
OPSMOYTOJILHOTO mapaenenumnesa;. OObICHATh, KaKou
MHOTOTPAaHHUK Ha3bIBa€TCA MUPAMHIION, 4YTO TakKoe
OCHOBaHHMe, BEpIINHA, OOKOBBIE IpaHH, OOKOBBIE pedpa U
BBHICOTA TNHUpPaMUIbl, Kakas MNHpaMHuAa Ha3bIBACTCs
MpaBWIBHOM, dro Takoe amodemMa  MPaBUIBHOU
mupamunael. [IpuBoguts (opmMyny oObemMa THpaMHIBI;
OOBSCHATH, KaKO€ TENO Ha3bIBACTCS LWJIMHAPOM, YTO
TaKoe €ro OoCh, BBICOTA, OCHOBaHUS, pamuyc, OOKoBas
MOBEPXHOCTh, ~ OOpasylomue, pa3BepTka  OOKOBOHU
MOBEPXHOCTH, KaKUMH (hOPMYJIaMU BBIPAXKAIOTCS 00beM
U IUlomaAb  OOKOBOM  IMOBEPXHOCTH  IWIMHJpA.
OOBSICHSTH, KAKOE TEJIO HAa3bIBAETCS KOHYCOM, YTO TaKOE
€ro ocb, BBICOTA, OCHOBaHHE, OOKOBas IOBEPXHOCTD,
obpasyromiue, pa3BepTka O0OKOBOW MTOBEPXHOCTH, KAKUMHU
opMynamMu BBIpaKaroTcs 0o0BeM KOHyca W IUIOUIANb
OOKOBOI MMOBEPXHOCTH; OOBSCHATH, Kakasi MOBEPXHOCTH
Ha3bpiBaeTCs cepoil W Kakoe TEN0 HA3BIBACTCS IApOM,
YTO Takoe paguyc U auameTp chepsl (mapa), KaKAMH
dopMynamMu BBIpaXarOTCs 0O0BEM IIapa M IUIOMANb
chepbl. M300pakaTh W pacno3HaBaTh Ha PHUCYHKax
NpU3MYy, MapajuieJIenune]l, MUupaMuay, UWIMHADP, KOHYC,
map




3. TEMATHYECKOE INTAHUPOBAHUE (BEPOATHOCTb U CTATUCTHUKA)

8 KJIACC
KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM DyekTpoHHbIe (IU(PPOBBIE)
Ne ni/mm NPOrpaMMsbI Beero Konrpoasubie  IIpakTudeckue o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
[ToBTOpeHMEe Kypca 7 Kiacca 4 0 0 Bubamorexa HOK
https://m.edsoo.ru/7f417fb2
OmnwucarenpHas cTaTUCTUKA. PaccenBanue 4 0 0 bubmmoreka [IOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
Mrioectsa 4 0 0 https://m.edléoo.ru/7f417fb2
BeposiTHOCTB cityuaifHOTO COOBITHS 6 0 1 Bubamorexa HOK
https://m.edsoo.ru/7f417fb2
Beenenue B Teoputo rpadoB 4 0 0 Bubmiorexa LIOK
https://m.edsoo.ru/7f417fb2
Cay4aiiHpie COOBITHS 8 0 0 Bubamorexa HOK
https://m.edsoo.ru/7f417fb2
O06001enre, cucTeMaTU3amus 3HaHUHA 4 2 0 BuGmorexa LIOK
’ https://m.edsoo.ru/7f417fb2
UTOoro 34 2 1



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

9 KJIACC

HaumenoBanue pa3aesioB U TEM

Ne i/m
NPOrpaMMblI

1 [ToBTOpenue kypca 8§ kinacca
2 DneMeHTbl KOMOMHATOPUKH
3 I'eomeTpuueckasi BEpOITHOCTh
4 Ucnbiranus bepnyinu
5 CrnyyaiiHast BeTu4MHa
6 O06o00muIeHne, KOHTPOJIb
COI''TACOBAHO

[Tporokon 3acenanus
METOANYECKOT0 00OBbEINHEHUSI
yuuTeNe MaTeMaTHKU U UHPOPMATUKHI
MAOY rumuazun Ne36
Or 29.08.2024 r. Nel
PyxoBonutens MO

Iaiinyx 4.C.

UTOoIro

KoauuyecTBO 4acoB

Kourpoabuble IIpakTHyeckue
Bcero
padoThI padoThI
4 0 0
4 0 1
4 0 0
6 0 1
6 0 0
10 1 0
34 1 2
COT'JTACOBAHO

3amecTuTens qupekTopa no YBP
Pomanenko N.A.

30.08.2024 .

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a302



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