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PABOYASA ITPOI'PAMMA

ITo MATEMATHUKE

Crynenn oOydeHus (Ki1acc) cpeHee o0lee odopa3oBaHue 7-9 Kjiacchl

KonnuecTBo yacoB 612 (6 4yacoB B Hex)
YpoBeHb 0a30BbIi

Vuurens: KprokoBa AnHa BuktopoBHa, TaiiraueBa 3o0s ['aBpunnoBHa, Kyuep
Banentnna BukropoBHa, N3Bapuna MaHa AnexkcanapoBHa, Antumnosa Jlapuca
BnagnmupoBHa

[Tporpamma pazpabotana Ha ocHOBe _DedepanvHoil padoueil npozpammsl 0CHOBHO20
cpeoHezo _00pazosanus no yueonomy npeomemy «Mamemamuxay




MOSICHUTEJIBHAS 3AITUCKA

Anrebpa sIBISICTCSI OAHMM U3 OIOPHBIX KYpCOB OCHOBHOTO 0OmIIero oOpa3oBaHUs: OHA
o0ecrieyrBaeT W3yYeHUE JPYIHX JUCIUILIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK W TYMaHHUTapHOTO
IUKJIOB, €€ OCBOGHHE HEOOXOIMMO IS TPOJOJDKCHHsT 00pa3oBaHUS M B TIOBCEJHEBHOW JKU3HHU.
Pa3Butne y 0oOydaronuxcsi HaydyHbIX MPEICTABICHUH O MPOUCXOKIACHUU U CYITHOCTH alreOpamdecKux
a0CcTpakiuid, Crocode OTpPaKEHHsI MATeMaTHYeCKOH HAyKOH SBICHHH W TPOIECCOB B TPUPOAE U
00IIIeCTBE, POJIM MATEMATUYECKOTO MOJICIIMPOBAHUSI B HAYYHOM TIO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PCHUS M KAueCTB MBIILICHHS, HEOOXOAMMBIX Ul aganTalud B
COBpeMeHHOM ITU(GpOBOM obO1IecTBe. M3ydyeHune anreOpbl o0ecreunBaeT pa3BUTHE YMEHUST HAOMIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOYeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICHCTBHS M BBIBOJBI, (HOPMYJIHPOBATH YTBEPIKICHHS.
OcBoenue Kypca anreOpbl OOEcCleYMBAaET pPa3BUTHUE JIOTMYECKOTO MBIIIICHUS OOYYaIONIMXCS: OHU
UCTIONB3YIOT ~JEAYKTHUBHBIE W HHIYKTUBHBIC pACCYXICHHs, OO0OOIIEHHE ¥ KOHKPETHU3AIHIO,
aOctparupoBanue u aHaioruto. OOydeHwe anreOpe TNpeArnoiaraeT 3HAYUTEIBHBIA  O00BEM
CaMOCTOSITEIILHOW JICITEIBHOCTH O0YUYarOIINXCsl, TOITOMY CaMOCTOSTEIBHOE PEIICHUE 3a]1a4 SBJISCTCSI
peanu3anuei AeaTeIbHOCTHOTO MIPUHIUIIA 00 yUCHHSL.

B crpykrype mporpammel ydeOHOTo Kypca «AureOpa» JUis OCHOBHOTO 00mIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJCPIKATEIbHO-METOUYCCKUE JIMHUU: «Yuclia W BBIYHCICHHSY,
«AnreOpanyuecKkue BBIpaXCHUs», «YpaBHEHUS U HepaBeHCTBa», «DyHkummy». Kaxnas w3 31uX
COJICPKATEITbHO-METOIUYCCKUX JIMHUMA pPa3BHBACTCS HA MPOTHKCHHHU TPEX JIET W3Y4YCHHUs Kypca,
B3aUMOJICHCTBYSl C JPYTUMH €ro JHHUsAMU. B Xome wu3ydeHus ydeOHOro Kypca OOydarONIMMCs
NPUXOJUTCS JIOTHYECKU PACCYkIATh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3M ¢ 3TUM
B [IpOrpamMMy yueOHOTo Kypca «Anredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH, ITPECTABICHHbBIE BO
BCEX OCHOBHBIX pazfellax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME OBJIAQJACHHUIO
00y4aromyUMHUCs OCHOB YHUBEPCAIbHOIO MaTeMaTHyecKoro sizbika. CoJepiKaTenbHOM U CTPYKTYPHOI
0COOEHHOCTBIO Y4eOHOT0 Kypca «AsreOpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne aMHUM «YHCIa W BBIYMCICHHS» CIYXHT OCHOBOW I JaJbHEUIIETOo W3ydeHHs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JOTMYECKOTO MBINUIEHUS, (HOPMUPOBAHHIO
YMEHUS MOJIb30BATHCS AJTOPUTMAMHU, a TaKXkKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEJHEBHOM KM3HM. Pa3BuTHE MOHATHS O YHMCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSA3aHO C pAIMOHATBHBIMU M HUPPAMOHANBHBIMU YHCIaMH, (HOPMHUPOBAHHEM TMPEACTABICHUN O
JIEMCTBUTENIBHOM 4YHCIe. 3aBeplIeHHe OCBOEHHUS YMCIOBOM JIMHMM OTHECEHO K CpeIHEMY o0IlieMy
00pa30oBaHUIO.

Copneprkanue JByX ajreOpanydeckux JIMHUM — «AnreOpandyeckue BBIPAKEHHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CHOcOOCTBYeT (OPMUPOBAaHUIO y OOydalOIMIMXCS MaTeMaTHYeCKOro arrmapara,
HE00XO0IMMOTO JUISl peIIeHUs 3a7ady MaTeMaTHKH, CMEXKHBIX MPEJIMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX
3agad. Ha ypoBHe oOCHOBHOro obOmero oOpa3oBaHusi Y4eOHBIH MaTepuall TPYHNIHPYETCS BOKPYT
pallMOHATBHBIX BbIpaXEHUH. Asnredpa JAEMOHCTPHpPYET 3HAUEHHE MAaTEMaTWKM Kak s3bIKa IS
MOCTPOCHHUS MaTeMaTUYECKUX MOJIeNIel, OMUCaHUs MPOLECCOB U SBJICHUN peajbHOro mupa. B 3amaun
oOyueHuss anreOpe BXOAAT TakXke JajbHeWINee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEOO0XO/MMOTO, B YaCTHOCTH, JUIsI OCBOCHMS Kypca HMH(POPMATUKU, U OBJAJCHHE HaBbIKAMU
JNEeNyKTUBHBIX paccyxiaeHuil. IlpeoOpa3oBaHre CHMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BHTHUIO
BOOOpakeHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpAQUUECKONW JIMHUM HAIeJICHO Ha MOJXy4eHHEe OOydarolIMMUCS
3HaHUH O (QYHKIUSAX KaKk BaKHEHIIeH MaTeMaTHYeCKOM MOJenH A ONMUCAHUS M HCCIEIOBAaHUS
pa3sHOOOpa3HBIX MPOIIECCOB U SIBIEHUH B mpupojae u oduiectBe. V3ydeHue matepuana CriocoOCTBYET
PasBUTHIO y OOYyYarOIIUXCS YMEHHsI HCIOJb30BAaTh PpA3IMYHbIE BBIPA3UTENbHBIE CpPEACTBA S3bIKA
MaTeMaTHUKd — CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaaA B (opMupoBaHue
MPEJICTABICHUA O POJIM MATEMATUKH B PA3BUTHUU ITUBUIM3AINH U KYJIBTYPBHI.



CormacHo y4yeOHOMY IUIaHy B 7-9 Kilaccax u3ydaeTcsi y4eOHbBIH Kypc «Auredpa», KOTOpPBIH
BKJIIOUAET CJEYIOIINEe OCHOBHBIE Pa3/elibl colepkaHus: «Uuciaa U BBIYUCICHUSD», «ANredpandyeckue
BBIPAXCHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha n3yuenue yuebHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 vaca (3 yaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeINiO).

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3/esiOB LIKOJIBHON MaTeMaTHKH, UMEIOIIUNA CBOEH LENbI0
o0ecreunTh M3Y4Y€HHE CBOWMCTB U pa3MepoB (GUIYp, UX OTHOUICHMH U B3aMMHOE pPAaclOJIOXKEHHE,
ONMMPAETCSl HA JIOTHYECKYIO, JO0Ka3aTeNbHYIO JIMHUIO. L[eHHOCTh W3ydeHHs TeOMeTpUM Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs 3aKJIIOYaeTcss B TOM, YTO OOYyYalOUIMIICS Y4YUTCS MPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOYCHHs, JIOKa3bIBaTh HCTHHHbBIE
VTBEPKACHHUSI M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAHUTH PACCYXKIACHHUS «OT HPOTHBHOTOY,
OTIIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

Bropoit nenpio u3ydeHHS T€OMETpPUM SBJISETCS HUCIONb30BaHHWE €€ KaKk HHCTPYMEHTa IpHU
pelIeHNH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3a/1ay, BCTPEUAIOIIUXCS B PEabHOU KHU3HHU.
OOyyaromuiics T0JDKEH HAYyYUTHCS ONMPEAETUTh T€OMETPUUECKYIO (DUTYpy, OMHUCATh CIIOBAaMH JAaHHBIN
4epTé&X WIA PUCYHOK, HAWTH IUIOMIA[h 3€MEIbHOT0 Yy4YacTKa, paccyuTaTh HEOOXOIUMYIO IIUHY
ONTOBOJIOKOHHOTO Ka0elss Wid TpedyeMble pa3Mephbl rapaxa Juisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAS JUHUS B M3y4eHUM reoMeTpuu. [Ipu pemieHun 3agad MpaKTHUECKOTO
XapakTepa 00yJaromuiics yYUTCsl CTPOUTh MaTEeMaTUYECKUE MOJICTN PEAIbHBIX KU3HEHHBIX CUTYyallUH,
MIPOBOAMTDH BHIYHUCIICHUS U OIICHUBATh aJIEKBATHOCTH MOJTYYEHHOT'O pe3yjbTaTa.

Kpaitne BaxHO mMOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMH YYEOHBIMU TMpPEIMETaMH,
MOTHBHPOBATh HUCIOIB30BaTh OMpEACNCHUs T€OMETPUUECKUX (UTYp M TOHSTUN, JEMOHCTPHUPOBATH
MPUMEHEHUE TOJYYCHHBIX YMEHUN B (U3WKE M TEXHHKE. DTU CBSI3U Haubosee spKO BUAHBI B TEMax
«Bexropse», «TpuroHoMeTpruecKkre COOTHOLEHU Y, «MeTton koopauHat» U «Teopema [Tudaropay.

VYueOubiii kypc «['eoMmeTpus» BKIIOUAET CIEAYIONIME OCHOBHBIE pa3JeNbl COJCpKAHUS:
«['eomerpuueckre GuUrypsl U HX CBOWCTBa», «/3MepeHUE TeOMETpPUUYECKUX BETUYHUHY», «JleKapTOBbI
KOOPJMHATHI Ha MIOCKOCTHY, «BekTopbl», «/IBuxkeHus miockoctny, «IIpeobpazoBanus momnoous.

Ha u3yuenue yue6HOro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca
B HEJIeN0), B 8 kiacce — 68 "acoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

B coBpemeHHOM IM(POBOM MHpe BEPOSTHOCTh M CTATHCTUKA MPUOOpPETaroT BCE OOJIBIIYIO
3HaYUMOCTb, KaK C TOYKH 3pEHHs] MPAKTUYECKUX MPHUIIOKEHUH, TaK M UX POJM B 0Opa3oBaHUW,
HEOOXO/MMOM KaXJA0My 4YenoBeKy. Bospacraer uucio mnpodeccuil, mpu OBIaJeHUH KOTOPHIMU
TpebyeTcst xopomias 6a3oBas MOJATOTOBKA B 00JacTH BEPOSTHOCTH M CTATHUCTUKH, Takasl MOATOTOBKA
Ba)KHA JJIS POJIOJHKEHUS] 00pa30BaHMA U /IS YCIIEUTHOM NPpo(ecCHOHaIbHON Kapbephl.

Kax/iplif yenoBeK MOCTOSTHHO MPUHUMAET pPEIIeHUs] Ha OCHOBE MMEIOIIUXCS Y HEro JAaHHBIX. A
JUIs OOOCHOBAHHOTO TPHUHATHS pEIIeHUS B YCIOBHUSAX HeEJOCTaTka WM H30BITKa HH(OpMaIu
HE00XO0/IMMO B TOM YHCIIE€ XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE M CTATHCTUYECKOE MBIIIUICHUE.

MIMeHHO TO3TOMYy OCTpO BcTala HEOOXOAMMOCTh copMupoBaTh y  OOydaIOLIMXCS
(YHKIMOHATIBHYIO TPaMOTHOCTb, BKIIIOYAIONIYI0O B ceOs B KadecTBE HEOTHEMJIEMOH COCTaBIIIOIIEH
yMEHHUE BOCIPUHUMATh U KPUTHYECKU aHAJIM3UPOBATh MH(OPMAIUIO, PEACTABICHHYIO B Pa3IMYHBIX
¢dopmax, TOHUMATh BEPOATHOCTHBIA XapaKTe€p MHOTHUX peAJbHBIX NPOIECCOB M 3aBUCHMOCTEH,
POM3BOIUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4e€OHOM Kypce€ C OCHOBHBIMH NpHUHIMIIAMU cOOpa, aHadu3a U MPEACTABICHHS
JAHHBIX M3 pa3NWYHbIX cdep KU3HM oOIecTBa M TOCYAApCTBa NpUOOIIAET OOYdYaIoOUIMXCS K
OOIIeCTBEHHBIM HHTepecaM. l3ydeHue OCHOB KOMOMHATOPHKHM pa3BUBACT HABBIKM OpraHU3aluu
nepebopa U moJicuéra Ynciia BApUaHTOB, B TOM YHUCIIE B MPUKIIAAHBIX 33a7ayaX. 3HAKOMCTBO C OCHOBAMH
TeopuH rpadoB co3gaéT MaTeMaTHUECKUH (yHAaMEHT s (OPMHUPOBAHUS KOMIIETCHLIMH B OOJIACTH
UHPOPMATUKUA U LUPPOBBIX TeXHONOTHH. IIpu M3ydyeHHH CTATHCTUKUA W BEPOSTHOCTH 00OTaIIAIOTCA



NpPEACTaBICHUs OO0YyYalolMXCsi O COBPEMEHHOM KapTMHE MHpa M METOAAaX €ro HCCIIeA0BaHus,
dopmupyeTcss MOHMMaHUE POJIM CTATUCTHKM KAaK MCTOYHMKA COLMAJIBHO 3HAYMMOM MHpOpMaLuU U
3aKJIaJIBAIOTCSI OCHOBBI BEPOATHOCTHOI'O MBILITICHHUS.

B cooTBeTcTBMM C JAaHHBIMHU LIETSIMHM B CTPYKTYpe IIpOrpamMMbl yueOHOro Kypca «BeposTHOCTh 1
CTaTUCTHKA» OCHOBHOI'O 0O0IEro o0pa30BaHUs BBIICIIECHBI CIEIYIOLINE COAEPKATEIbHO-METOANYECKHUE
muaun: «lIpencraBieHue MAHHBIX M ONHUCATENIbHAs CTATUCTHKa», «BepoATHOCTBY, «IIEMEHTHI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpadosy.

Copnepxanne nuHuu «lIpencraBieHne NaHHBIX M ONHKCATENbHAs CTATUCTHKA» CIIY>)KHUT OCHOBOH
uig (hOpMUPOBaHMsI HAaBBIKOB paOOThI ¢ MH(pOpPMAIMEN: OT YTEHUsS M MHTEpHpeTanud HH(opmanuu,
NpPEJCTaBICHHON B Tabiuuax, Ha auarpaMmax M rpagukax, A0 cOopa, NpeiCTaBICHUS M aHaJIN3a
JAHHBIX C MCIIOJIb30BAaHMEM CTaTHMCTUYECKHUX XapaKTepUCTUK CpPeAHUX U pacceuBaHus. Paboras c
JaHHBIMM, OOydaromMecs ydyaTcsl CUMTBIBaTh W HHTEPHPETUPOBATh  JIaHHBIC, BBIABUIaTb,
apryMEHTHpPOBaTh U  KPUTHKOBATh IPOCTEHMIIME TUIOTE3bl, Ppa3MbIIUIATE HaJ  (aKTOpamH,
BBI3bIBAIOIIMMH U3MEHUNBOCTb, U OLICHUBAThH UX BJIMSHUE HA PACCMATPUBAEMBIE BEIMYMHBI U IPOLIECCHI.

WMHTYyNTUBHOE NIPEICTaBICHUE O CIy4yallHOW MU3MEHYMBOCTH, MUCCIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHIIMA CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOHM Ul M3y4€HUS TEOpUM BeposTHOCTed. bosbioe
3HAYEHUE UMEIOT MPAKTUYECKUE 3aJaHus, B YACTHOCTH OIBITHI C KJIACCUYECKMMM BEPOSTHOCTHBIMHU
MOJIETISIMHU.

[ToHsiTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaonoaoous ciaydaitHoro coobitus. [Ipu usyyenuun
y4eOHOro Kypca o0ydarolyecs 3HaKOMATCS C MPOCTEHIIMMHU METOJIaMH BBIYHUCIICHUSI BEPOSTHOCTEH B
CIIy4alHBIX JKCIIEPUMEHTaX C PABHOBO3MOXXHBIMU DJIEMEHTapHBIMH MCXOJAMH, BEPOATHOCTHBIMU
3aKOHaMM, IO3BOJISIOIIMMHM CTAaBUTh M peliaTh Oojiee CIOXKHblE 3a1aud. B y4eOHBIH Kypc BXOAST
HavaJIbHbIE MIPEICTABICHMS O CIIy4allHbIX BEJTMYMHAX U UX YUCIIOBBIX XapaKT€PUCTHUKAX.

B pamkax y4eGHOro Kypca OCYILIECTBISETCS 3HAKOMCTBO OOYyYaroIMXcs C MHOXECTBaMH U
OCHOBHBIMM OIIE€pallMsIMM HaJl MHOXECTBAMM, PACCMATPUBAIOTCS NPUMEPHI IPUMEHEHNUS JUIsl PELICHUS
3aJad, a TaKXKe UCIOJIb30BAHUS B IPYTHX MaTeMaTUYECKHX Kypcax M yUeOHbIX IpeaMeTax.

B 7-9 kmaccax u3ydaercst yuyeOHBIH Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPBIH BXOIAT
pasnensl: «lIpencraBieHue NaHHBIX M ONUCATENbHAs CTAaTUCTHKaA», «BeposTHOCTB», «OIEMEHTHI
KOMOMHATOpUKW», «BBeneHne B Teoputo rpadosy.

Ha n3ydenue yue6HOro Kypca «BeposTHOCTb U cTaTUCTHKa» oTBoAMTCs 102 yaca: B 7 kiacce —
34 ygaca (1 ygac B Henmento), B 8 kiacce — 34 vaca (1 gac B Henemo), B 9 kmacce — 34 yaca (1 gac B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JAECATHYHBIEC, MEPEXOa OT OJHOU (hopMbl 3amucu ApoOelt K Jpyrow.
IlonsiTe panMOHAIBHOIO YHUCIJA, 3allUCh, CPAaBHEHHUE, YIOPANOYMBAHUE PALUOHAIBHBIX YHUCEIL.
Apudmernueckue IecTBUS ¢ pallMOHATBHBIMU YKCIaMu. Perienue 3ajay M3 peaibHOW NMPaKTHKH Ha
4acTu, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM: ONpeiesieHne, Mpeodpa3oBaHNe BBIPAXKEHUH HAa OCHOBE
oTpenieNieHus, 3anuch 0oabmuX yrced. [IponeHTsl, 3anuck NPOLEHTOB B BUJE APOOH U JpoOu B BHJIE
IIPOLICHTOB. TpH OCHOBHBIE 3a/1a4M Ha IPOLEHTHI, PEIICHUE 3a1a4 U3 PEAIbHON IIPAKTUKH.

IIpuMeHeHne MPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HATyPaJIbHbIX YUCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi B 0OpaTHasi IpONOpLUOHATBHOCTH.

Auredpanyeckune BbIPaKeHHU S

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHWE BBIPAKEHUS C IEPEeMEHHOM. JlOImyCTMMBIE 3HauYeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCMMOCTH MEXJy BEIWYMHAMHU B BHUAE (HOopMyibl. Berumcienus mno
dopmymnam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHHUN, TOXKIECTBEHHO pPAaBHBbIC BBIPAKEHUS, MpaBHIIA



npeoOpa3oBaHus CyMM M TNPOM3BEICHHI, MpaBUiIa PACKPBITUS CKOOOK M TNPUBEACHUS MOAOOHBIX
ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPaJIbHBIM ITOKa3aTeeM.

Opnouwnensl u MHorowieHsl. CreneHb MHorowieHa. CloxkeHHE, BbIUMTAHUE, YMHOXKEHHUE
MHOTO4JIeHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbI U KBajpaT pazHocTH. Qopmyna
pa3HOCTH KBajapaToB. Pa3nojkeHrne MHOTOUJICHOB HA MHOYKUTEIIH.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHHUS, IMpaBWJia MPeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO ypaBHEHUSI, PEIICHUE
JTUHEHHbIX ypaBHeHHH. CocTaBlieHHE ypaBHEHHUI MO yCJIOBHIO 3a7aud. PerieHue TEKCTOBBIX 3a7ad C
MOMOIIbIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JABYMs IEpeMEHHbIMH U ero rpadpuk. Cucrema JBYX JIMHEHHBIX
yYpaBHEHUU C IByMs MEpPEeMEHHBIMH. PelieHue cucteM ypaBHEHHN criocoOOM MOJCTaHOBKH. [Ipumepst
pellIeHus: TEKCTOBBIX 3324 C OMOIIBI0 CUCTEM YPaBHEHHIA.

DOyHKIUHA

Koopaunara touku Ha mpsMoil. UuciioBble MpOMEXYTKU. PaccTosHue Mexay ABYMsS TOYKAMU
KOOPJMHATHON MPSAMON.

[TpsimoyronbHast cucreMa koopauHaT, ocu Oxu Oy. Abcumcca W opadHaTa TOYKA Ha
KOOpAMHATHOM TuiocKkocTh. [Ipumepsr rpadukoB, 3aaanHbix Gopmynamu. UteHue rpadukoB peaabHbIX
3apucumocteil. [lonstue ¢pynkuuu. I'padpux ¢ynknuu. CsoiictBa dyHkuuid. Jlunelinas dyHkuus, eé
rpaduk. I'padux Gynkuuu y = |X|. [padudeckoe peiieHre TUHEHHBIX YPABHCHUN U CUCTEM JIMHCHHBIX
YpaBHEHUM.

8 KJIACC

Yuciia ¥ BbIYUCICHUA

KBanpatHslit kopeHb 3 yncia. [lonstue 06 nuppanuoHaisHOM yncie. JlecaTHuHble TpUuOIMKEeHUs
UppalMoHaIbHBIX uucen. CBoiicTBa apu(METHUECKMX KBaJpAaTHBIX KOPHEM M MX NpPUMEHEHHue K
peoOpa30BaHUIO YUCIIOBBIX BbIPAXKEHHUM U BHIYUCICHUSIM. [leficTBUTENbHBIE YKCTIA.

Crernenb ¢ 1eNbIM MOKa3aTesnaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auaredpanyeckune BbIPaKeHHUs

KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anreOpaunueckoi apoOu. CrokeHue, BbIYMTAHUE,
YMHOXXEHUE, JiefIeHHe anreOpanyeckux Apooeil. ParonanbHblie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, opMyna KopHeil kBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJSIIMXCS K JMHEWHBIM U KBaapaTHbIM. [Ipocreiiine apoOHO-palliOHATbHBIE
YpaBHEHUS.

['padmyeckass uHTepIpeTanus YypaBHEHUH C JABYyMs II€PEMEHHBIMU U CHUCTEM JIMHEHHBIX
YpaBHEHUN C JIBYMs NEpeMEHHBIMH. [IpuMepsl pelieHHsi CUCTEM HENMHEMHBIX YPaBHEHHU C JIBYyMs
[IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckiumM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM nepeMeHHON. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON nepeMeHHOW. CrucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMN
MIEpPEMEHHOM.

DOyHKIUHA



[Tonstue ¢pynkuuu. O0IacTh ONpenesaeHuss 1 MHOKECTBO 3HaueHH GyHkuu. CrocoObl 3a1anus

G YHKIIHA.

I'padux pynkmuu. Urenue cBoiictB PyHkiuu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIHH,
OTPaKAIOIIUX PealIbHBIC TPOIIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX IpadUKH.
Oynkmun y = X2, y = X3, ¥ = VX, y=|X|. ['paduaeckoe pelenie ypaBHEHHH U CHCTEM yPaBHEHHIA.

9 KUIACC

Yuciia 1 BLIYUCICHUA

PanmonanbHbIe 4Kcna, UppallOHAIBHBIC YHCIa, KOHEUYHbIE M OECKOHEYHBIE ECATHYHBIC JAPOOH.
MHOXeCTBO JICHCTBUTENBHBIX YMCENl, ICHCTBUTEIBHBIE YHCIAa KaK OCCKOHEUHBIE IECCATUYHBIC APOOH.
B3anMHO OHO3Ha4YHOE COOTBETCTBHE MEKIY MHOYKECTBOM JACHCTBUTEIBHBIX YUCEN U KOOPAMHATHON
IPSAMOM.

CpaBHeHuE 1eHCTBUTENbHBIX YUCEIl, apu(PpMEeTHUYECKUE NIEUCTBUS C IEHCTBUTEIbHBIMU YHCTIAMH.

Pa3mepsl 00bEKTOB OKPYKAFOIIET0 MUPA, JITUTEIFHOCTH MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[Tpubnmx€HHOE 3HaYEHNE BEIUYMHBL, TOYHOCTh NpuOmmkenus. Oxkpyriaenue uncen. [lpukunka u
OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHHUs M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOIALIMXCS K KBaJpaTHbIM. bHKBagpaTHOE
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHMM TPETbel M YETBEPTOM CTENEHEH pas3lIoKEHUEM Ha
MHOHUTEIH.

Pemienne npoOHO-palMOHANBHBIX ypaBHEHUUW. PelieHne TEKCTOBBIX 3ajad  anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U ero rpaduk. Pemenre cucreM IByX JTMHEWHBIX YpaBHEHHUM
C JByMs IIEpEMEHHBIMU. PellleHne cucTeM JIByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTalysi CUCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIocoOoOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB € OJHOU IEpEeMEHHOM. PelieHne cucTemM JTMHENHBIX HEPABEHCTB
¢ oxgHoi nepeMmeHHo#. KBanpaTtHsle HepaBeHcTBa. ['paduueckas nHTEprpeTalysi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA

KBagpatnunas ¢ynkuus, e€ rpagux u cBoiictBa. [lapaGona, KoOpIUHATHI BEpIIMHBI MapadoIbl,
0Cb CUMMETpPHUHU NTapaboIIbI.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X|, # ux cBoiicTa.

Yuci10BbIe MOCIE10BATEILHOCTH U NPOrPECCHH

[ToHsiTHE YHCIIOBOW TOCHEAOBATEIBHOCTH. 3aJaHuE TOCJIEIOBATEIbHOCTA PEKYPPEHTHON
dbopmyroit u popMyIioi N-To WiieHa.

Apudmernueckass U reomerpudeckas nporpeccurd. @opmynsl N-ro uyjaeHa apuPMETHUECKOH U
T€OMETPHUUYECKON MTPOTrPECCUM, CYMMBI ITEPBBIX NYWICHOB.

N300pakeHre WIEHOB apU(PMETHUYECKON M T'e€OMETPUYECKOM TMporpeccuid TOYKaMH Ha

KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



7 KUIIACC

Hauanpupie mnonsiTust reomerpuu. Touka, mnpsMas, OTpPe30K, Jyd. Yroi. Buasl yrios.
Beptukanbuble u cMexHble yribl. buccektpuca yrna. Jlomanas, mHoroyronbHuk. [lapamiensHocTs u
NEPIEeHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble (urypsl. OCHOBHBIE CBOMCTBAa OCEBOM CHUMMETpuH. [IpuMepbl cUMMETpuUu B
OKpPY’KaroIlleM MUpe.

OcHOBHBIE TIOCTPOCHHUS C TMOMOULIBI0 HUPKYJS W JUHEWKH. TpeyroiabHUK. BeicoTa, menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CaolicTBa U MpPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MpU3HAKU MapauiesbHbIX NpsAMbIX. CymMMa yrjioB TpeyrojibHUKa. BHemHue yribl
TpeyrojbHUKa.

[IpssmMoyronbHblid  TpeyroiabHUK. (CBOHCTBO  MEOUaHbl IPSIMOYIOJIBHOIO  TPEYroJbHUKA,
NpOoBEAEHHON K runorenyse. [Ipu3Haky paBeHCTBa MPSIMOYTOJIbHBIX TPEYroJlbHUKOB. [IpsiMOyronbHbIi
TPEYroJIbHUK € yriaoM B 30°.

HepaBencTBa B TreoMeTpHM: HEPaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O J[UIMHE JIOMAaHOM,
TeopeMa 0 OOJIbIIEeM yriie v OOJbIICH CTOpOHE TpeyroabHuKa. [leprnenuKynsap u HakJIOHHas!.

['eomeTpuyeckoe MecTo Touek. bruccekTpuca yria u cepelMHHbIN NEPIeHANKYISAP K OTPE3KY Kak
reOMEeTPUUYECKHUE MECTa TOUEK.

OKpyXHOCTb M KpYT, XOp/ia U IUAMETP, UX CBOICTBAa. B3anMHOe pacronokeHue OKpPYKHOCTU U
npsmoil. KacarenbHas u cekymas K OKpYXHOCTH. OKpYKHOCTh, BIMCaHHas B yroi. BrnucanHas u
ONMCaHHasl OKPY>KHOCTH TPEYTOJbHUKA.

8 KJIACC

YerslpéxyronpHuku. IlapamnenorpamMM, ero Ipu3HakKd W CBOMCTBA. YacTHbBIE clydad
napauienorpaMMoB  (MIPSIMOYTOJIBHUK, pPOMO, KBaJpar), MX MpHU3HAKM M CBOMCTBa. Tpamerus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U MpU3Haku. [IpsMoyrosnbHas Tpanenus.

Meton ynBoenuss wmenuanbl. lleHTpanbHas cummerpusa. Teopema @ameca U Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KodpduimeHT mnomaodus. IlpusHaku momOOUS TPEYrOJHLHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN PAKTUYECKUX 3a]1a4.

CpoiictBa tuiomazaei reomerpuueckux ¢uryp. Dopmynsl And  MIIOMAAM  TPEYroJbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX QUTYD.

Brruncnenue nionmiaaeil TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun npakTHUECKUX 3ajad.

CuHyCc, KOCHMHYC, TAaHIEHC OCTPOro yIjla HpSMOYTOJIBHOTO TpeyrojibHUKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnrcanHble ¥ LIEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTelbHON U XOpAOH. YTIbl MEXAY XOpAAMH U
CEeKyIIMMHU. BrnucaHHble M ONUCaHHBIE YETHIPEXYTOJBHUKH. B3auMHOE pacmojokeHue ABYX
okpyxHoctell. Kacanue okpyxnocreil. O0mmue KacaTteiabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pewenne TpeyroibHUKOB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. PellleHue NpakTH4eCKuX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonobus. [Togodre cOOTBETCTBEHHBIX IIEMEHTOB.



Teopema O NpPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bekrtop, anuHa (MOAy/b) BEKTOPA, COHAIIPABICHHbBIE BEKTOPHI, IPOTUBOIIOJIOKHO HANPABICHHbBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINlEpallMu HaJ BEKTOpamu. PasioxeHue
BEKTOpa II0 JIByM HEKOJIMHEapHbIM BekTopam. KoopaunaTel BekTopa. CKajasipHOE NPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JJI1 HAXO0XK/ICHHUS IJTUH U YIJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPABHEHUS NPSIMOM M OKPYKHOCTM B KOOpAMHATAX,
IIEpECEUCHHE OKPYKHOCTEN U MpAMBIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

IIpaBunpHbIE MHOrOYroJbHUKHU. [[nuHaA OKpykHOCTH. ['pagycHas W paaumaHHas Mepa yIia,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1momane kpyra, cekTopa, CEerMeHra.

JIBuKeHHsI TIJIOCKOCTH U BHYTPEHHHE CHUMMETpUH (uUryp (3JieMeHTapHble IpeACTaBICHUS).
[TapannensHbiii nepenoc. [loBopoT.

7 KUIIACC

[IpencraBieHue AaHHBIX B BHJE TaONWll, nuarpamm, rpaduxoB. 3amonHeHue TaONull, YTCHUE U
MOCTPOCHUE JuarpamMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTroBbiX). UTeHue rpaduKoB peasbHBIX
nporieccoB. M3BiieueHne MHPOPMALUU M3 JAMArpaMM M TaOJUI, HMCIOJb30BAaHHE W WHTEPIpPETAILUs
JTAHHBIX.

OrnucartenbHasi CTaTUCTUKA: CpeaHee apu(MeTHUecKoe, MeAuaHa, pa3Mmax, HauOoIbllee U
HaMMEHbIIIEe 3HAYCHUSI HA0Opa YKCIIOBBIX JaHHBIX. [IpuMepsl cirydaifHON H3MEHYHBOCTH.

CrnyualiHplii SKCIepUMEHT (OMBIT) M ciyd4aiiHoe coObiThe. BepositHocTh W uactota. Ponb
MaJIOBEPOSTHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITHMH B mpupoie M B oOmiectBe. MoHera u
UrpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Ctenenp BepmiuHbL. Yucio pébep M CyMMapHas CTENeHb BEpPIIMH.
[TpencraBienue o cBsizHoctu rpada. Llenu u mukisl. [lytu B rpadax. O6xon rpada (3iaepoB MyTh).
[TpencraBienue 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ HoMoIIbI0 TpadoB.

8 KJIACC

ITpencraBieHue naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukos.

MHOXecTBO, 37IEMEHT MHOXECTBA, OJMHOKeCTBO. Onepaluu HaJl MHOKECTBaMU: 00beANHEHHE,
nepecedeHue, JomnoiaHeHue. CBolcTBa  omepanuMid  HajJ  MHOMKECTBAMHU:  IIEPEMECTUTENBHOE,
COYETaTeNIbHOE, pPAaCIpeeNInTeNIbHOe, BKIOUYeHUs. lcrnonb3oBanue rpaduyeckoro mpeacTaBiIeHUs
MHOXECTB JJIs OIIMCAaHUs PealbHBIX IIPOLIECCOB U SBJICHUM, IIPU PEILICHUH 3a/1a4.

W3mepenue paccenBaHusi AaHHBIX. J(ucmepcust U cTaHAApTHOE OTKIOHEHHME YHCIIOBBIX HAOOPOB.
Junarpamma paccenBaHusl.

OneMeHTapHble COOBITUS ciaydailHoro ombita. CiydaiiHble cOOBITHS. BeposTHOCTH COOBITHH.
OnbITl C PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUSIMU. Crny4aiiHblii BbIOOp. CBS3b MEXITy
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOILECTBE U HAYKE.

JepeBo. CBolicTBa AEpEBbEB: €IMHCTBEHHOCTH ITyTH, CYIIECTBOBAHNWE BUCAUYEH BEPILUHBI, CBS3b
MEX/y YHCIIOM BEepIIMH U yuciioM pédep. [IpaBuio ymHoxkeHus. Pemenne 3aau ¢ momMoIbto rpagos.

[TpotuBononoxusle coObiTus. uarpamma Oitnepa. OObenIuHEHHE M TEpeceYeHHe COOBITHM.
HecoBmecTnbie coObiTusi. Dopmyna CIIOKEHUS BEpPOATHOCTEH. YCIOBHas BEpOSITHOCTb. [IpaBuiio
ymHOXeHus1. HezaBucumbie coobiTus. [lpeacraBienne skcriepuMenTa B BUJIE iepeBa. Pemenne 3aqad Ha
HaXO0X/IEHNE BEPOSATHOCTEN C TIOMOILBIO JIepeBa CIIy4yaliHOr0 dKCIIEpUMEHTA, AUarpamMmm Jiliiepa.

9 KUIACC

[IpencraBiaeHre JaHHBIX B BUJE TaOIUI, AUarpamm, rpadukoB, HHTepIpeTanus JaHHbIX. UTeHue
U TIOCTPOCHHUE TAOJIUI], JUarpaMm, rpa(uKoB MO PeaTbHBIM JaHHbBIM.



[TepectanoBku u akropuan. CodeTanuss U 4uciio couetanuid. TpeyronpHuk Ilackans. Pemenue
3a]1a4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

['eomeTpuyeckast BeposiTHOCTh. CiaydaiHbIi BBIOOpP TOUKU U3 (PUTYpHI HA IIOCKOCTH, U3 OTPE3Ka
U U3 IYTU OKPYKHOCTH.

Ucnpitanue. Ycnex u Heymada. Cepusi ucnbiTaHuid A0 mepBoro ycnexa. Cepus HUCHBITaHHI
bepnymu. BeposTHOCTH COOBITHII B cepun UCTIbITaHUN bepHyIu.

CnyuaiiHas BelMYMHA U paclpesesieHHe BeposiTHOcTeH. MaremaTtuyeckoe OXHIaHUE U
mucnepcus. IlpuMepsl MaTeMaTUYecKOTO OXKUAAHMUS KaK TEOPETHUYECKOTO CpEAHEero 3HadyeHus
BeIMUYMHBI. MaTemMaTuyeckoe 0KMJIaHUuE U JUCTEPCUs CIydyailHOM BETMUMHBI «YHCIIO YCIIEXOB B CEPHUU
WCTIbITaHUN bepHym».

[TonsTe o 3akoHe OONBIIMX yucell. M3MepeHue BepoOSTHOCTEH C MOMOIIBI0 4acToT. Poib u
3HaYeHHE 3aKOHA OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOT'PAMMBLI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHoCcTHBIE  pe3yJbTaTbl  OCBOCHHUA  IporpaMMbl  ydeOHOro  Kypca  «Amnredpay
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHHEM K JIOCTIKEHUSIM POCCHICKMX MAaTEMaTHKOB U POCCHICKOM MaTeMaTH4eCKOW IIKOIbI, K
MCIIOJIb30BAHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJHEHHIO OO0sI3aHHOCTEH TpakJaHMHA W peanu3aliil  ero TMpas,
MPEJICTABICHUEM O MaTeMaTHYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHHUS DPA3NUYHBIX CTPYKTYp, SBICHUH,
npolenyp TIpaXIaHCKOro oOmecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATHUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHUEM
BaXHOCTU MOPAIbHO-DTUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHe B PEIICHUH TMPAKTUYECKHX 3a/ad MaTeMaTUYecKOu
HAIPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTU MAaTEMaTHYECKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUTSL YCTIEHTHON MPOodecCHOHANBHON AesITEeNbHOCTH M Pa3BUTHEM HEOOXOIAMMBIX YMEHUN, OCO3HAHHBIM
BBIOOPOM UM TIOCTPOCHUEM MHIUBUAYATHHON TPACKTOPUU OOpPa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K 3MOIMOHAILHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTUYeCKHX OOBEKTOB,
3a/1a4, pelieHui, pacCyKIeHUI, YMEHHUIO BUAETh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHUEHTAINEeH B IeATEeILHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENIOBEKA, MPUPOJBI U OOIIECTBA, MOHUMAHHEM MaTeMaTHYeCKOW HayKu
Kak cdepbl YEIOBEUYECKOW IEATENBHOCTH, JTAamoB €€ pa3BUTHS U 3HAYUMOCTH I Pa3BUTHS
[UBUJIM3AI[MH, OBJIAJICHHEM S3BIKOM MATEMATHKH WM MaTeMaTU4eCKOW KyIbTypOll Kak CpeICTBOM
MO3HAHUS MHpPA, OBIIQJICHUEM ITPOCTEHINIMMU HABBIKAMH MCCIIEI0BATENbCKON e TENIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHUE KYJBTYPbI 310POBbSI M IMOLMOHAIBLHOIO
Os1aronmosyqusi:

TOTOBHOCTHIO HNPUMCHATHL MATCMATHYCCKUC 3HAHUA B HMHTCPCCAX CBOCTO 30POBbLS, BCACHUA
3I0pOBOTO 0O0pa3a >KWM3HU (3J0POBOE NHUTAaHHME, COATAaHCHPOBAHHBIA PEKUM 3aHATUH W OTHABIXA,
perynspHas ¢puznUecKas akKTUBHOCTH), C(HOPMUPOBAHHOCTBIO HaBbIKa pediekcuu, TPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;



7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpUEHTallell Ha NpUMEHEHHWE MaTeMaTHMYeCKUX 3HAHMWM [Js pelleHus 3aaad B 00JacTu
COXPAHHOCTH OKpYXarollei cpelibl, IUNIAaHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUIN
JUTSL OKPY’KaloIel Cpelibl, OCO3HAHMEM TJI00alIbHOIO XapaKTepa HKOJIOTUYECKUX MPoOIeM U MmyTed ux
peleHus;

8) aganTanus K U3MEHSAIOIMMCS YCJIOBUSAM COIUAIBHON U IPUPOJIHOI Cpebl:

FOTOBHOCTBIO K JICWCTBUSAM B YCIOBUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YHUCIIE YMEHUE YUUThCSA y APYTUX JIOJECH,
prOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBbIE 3HAHMSI, HABBIKW U KOMIIETEHIIMU U3 OIIbITA IPYTHX;

HEO0OXOIUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie GOpMyIUpOBaTh UJCH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM YHCIIE PaHEEe HEU3BECTHBIX, OCO3HABATh A€(PUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIOIINUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U EeHCTBUS, (DOPMYIUPOBAThH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jiornueckue 1eicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBbIC IMPU3HAKUM MATEMaTUYECKUX OOBEKTOB, IOHATHUH,
OTHOIICHUA MEXAY MOHATHSIMH, (QOPMYIHpPOBaTH ONpEAENeHUS TMOHSTUN, YyCTaHABIUBATh
CYIIECTBEHHBIH MNpHU3HAK KiIacCU(UKAIMK, OCHOBAHUSA M OOOOIIEHHS W CpPaBHEHMs, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPMHUMATh, ()OPMYJIMPOBATH U MPE0OPa30BBIBATh CYXKIEHUS: YTBEPAUTENbHbIE U OTpULIATEIbHbIE,
€/IMHUYHbIE, YaCTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MNPOTHBOpEYMs B (akTax, JaHHBIX,
HaOJMIONCHUAX M YTBEPXKACHUSAX, INpeasaraTb KpPUTEPUM JJs BBIIBIECHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JIENIaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AaKIIOUYEHUH,
YMO3aKJIFO4YEHNUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHUH (IpsMble U OT MPOTUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUECKUX (DaKTOB, BHICTpaUBaTh apryMEHTAIMIO,
IPUBOJNUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATH CIOCOO perleHust ydeOHON 3ajjauu (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIIEHUs, BHIOUPATh
HanOoJee MOAXOAIUN ¢ yYETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

UCIOJIb30BaTh BONPOCHI KaK HMCCIEI0BATENbCKUA MHCTPYMEHT IMO3HaHMA, (POPMYIUpOBaTH BOMPOCHI,
duKcupyoomue NpoTUBOpedre, MNpoOIeMy, CaMOCTOSTEIbHO YCTaHABIMBAaTh HMCKOMOE WU JAaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IPOBOJUTH [0 CAaMOCTOATENBHO COCTABICHHOMY IUIaHY HECJIOXHBIH OSKCIIEPUMEHT, HeOObIIoe
UCCIIIOBAaHHUE 0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIEHO (POPMYIMPOBATH 000OIIEHNS U BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHOTO HaOIIOIEHUS,
UCCIIE/IOBaHMsI, OLIEHUBATh JJOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUIA;
IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE IIPOLIECCA, @ TAKXKE BBIABUIaTh MPEAINIONOKEHHS O €70 Pa3BUTUN
B HOBBIX YCJIOBHSIX.

Paborta ¢ nnopmanmeii:

BBISBIISITh HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAINH, JAHHBIX, HEOOXOIMMBIX I PELICHUs
3a/1a4u;



BbIOMpaTh, aHAIU3UPOBAThH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUIOB
u GopM Ipe/ICTaBICHHUS,

BbIOUpaTh (QopMy mpelcTaBieHHUs HHDOpPMALMM W WUIIOCTPUPOBATH pEIIaeMble 3aJayd CXeMaMH,
JuarpaMmMmamu, HHOM rpa@uKoi U uX KOMOUHAIUSIMU;

OLICHMBATh  HAAEKHOCTH HMHQOpPMALMM [0  KPUTEPHUSM, MPEAJIOKEHHBIM  YYHUTEIeM  WJIU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIOBHSIMH U LEISIMH OOILIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS
0 XOJly PEIICHHUS 3a/1a4l, KOMMEHTUPOBAThH MOJYyYCHHBIN PE3yIbTaT;

B XOJ€ OO0CYXJIeHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYX/IaeMOil TeMbl, MPOOJIEMbI, pelraeMoit
3aJa4M, BBICKA3bIBATh HJIEH, HAICJICHHbIE Ha TOMCK pEILIEHHUS, COMOCTABIATH CBOU CYXKICHUS C
CY)KICHHUSIMH JPYTUX YYaCTHUKOB JUanora, OOHapyXHUBaTh pa3iMdyMe U CXOJCTBO MO3MUIIMMA, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

MPEJICTABIISTh PE3yAbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BaHUsA, MPOEKTa, CAMOCTOSTEIILHO
BbIOHMpaTh (OpMAT BBHICTYIICHUS C YUETOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ay TUTOPUH;

MOHMMATh W HWCIHOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIAMBUAYAIbHONH PAaOOTHI MpPU PEIICHUU
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

OPUHUMATH IIeJb COBMECTHOW JESTEeNbHOCTH, IJIAaHHUPOBATh OpPraHU3aI[MI0 COBMECTHOW paloThI,
pacrpenensaTs BUAbl padOT, AOTOBAPUBATHCS, OOCYXKAATh MPOLECC U Pe3ylbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIIOJICH;

y4acTBOBaTh B IPYMNIOBHIX Qopmax paboThl (0OCyKIeHHUS, OOMEH MHEHHMSIMH, MO3TOBBIE IITYPMBI U
IpYTHE), BBIIOIHATH CBOIO 4YacTh pabOThl M KOOPAMHHPOBATH CBOW JIEUCTBUS C JPYTMMH YJI€HAMHU
KOMaH/Ibl, OIICHUBATh Ka4YeCTBO CBOETO BKJIA/a B OOIIMN MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBIIATh IUJIaH, AJITOPUTM pElIeHUs 3aJayu (WM ero 4acTh), BIOMpaTh CHOCO0
pelieHuss ¢ y4€TOM HUMEIONIMXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEUICHUI ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJIETh CIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelieHusl MaTeMaTHueCcKon
3a/1a4u;

NpEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh MPU PEHICHUH 3aJa4l, BHOCUTh KOPPEKTHUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pPE3yNbTaTa JEATEIHHOCTH IOCTABICHHON IEIH U YCIOBUSAM, OOBICHSTH
MPUYMHBI JOCTHKCHUS WM HEIOCTHKEHUS 1IeTTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHity o6ydenus B 7 Kjaacce 00yJaromuiics MOIyYUT CIETYIONUE TPeIMETHbIE Pe3yIbTaThI:

Yuciia 1 BbIYUCICHUA

BbimonHATh, coueTas yCTHble M THCbMEHHBIE NpPUEMBI, apUPMeTHdYecKue JeHCTBUA C
palMOHATILHBIMHU YUCIIAMH.

HaxonuTte 3HaYeHMs UYMCIIOBBIX BBIPAXKEHHUH, MPUMEHATH pazHOOOpasHble CHOCOOBI M MPUEMBI
BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUH, COlEpKAIUX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[TepexoauTth OT 0HOM (OPMBI 3aIMCH YUCEN K APYrod (MpeoOpa3oBbIBaTh JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JIECATUUHYIO TPOOBb).

CpaBHMBATh ¥ YIOPSIOUYMBAThH pAllHOHATBHBIC YUCIIA.

OxpyrisTh yucna.



BBINIONHATE NPUKUAKY W OLIEHKY pE3ysibTaTa BBIYMCICHUH, OLEHKY 3HAYEHUM YHCIIOBBIX
BBIPKEHUI. BBINMOIHATE AEHCTBUA CO CTENEHSAMU C HATypajIbHBIMHU MOKA3aTEISMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE Ha MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

Pematp  NpakTHKO-OPUEHTUPOBAHHBIE  33Jaud, CBS3aHHbBIE C  OTHOLICHHEM  BEJIMYHH,
MPONOPUMOHAIBHOCTBIO BEJIIMYMH, IPOLICHTAMH, HHTEPIPETUPOBATH PE3ylbTaThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBaTh anreOpanyeckyr0 TEPMHHOJOTHI0O M CHMBOJUKY, HPUMEHAThH €€ B Ipolecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX MEPEMEHHBIX.

BeimonusaTe npeoOpa3oBaHusl LEJIOr0 BBIPAXKEHHS B MHOTOWIEH MPHUBEACHUEM MOJ00HBIX
CJIaraeMbIX, PaCKpPBITUEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOYJICHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH, IPUMEHSTh
dbopMyIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3ioKeHWEe MHOTOWIECHOB Ha MHOXHUTENIU C MOMOUIbIO BHIHECEHHS 3a CKOOKHU
00IIero MHOXHUTEIIS, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsTh MpeoOpa3oBaHUs MHOTOWIEHOB JUIsl PEIICHMs] Pa3IUYHBIX 3a]a4 W3 MaTeMaTUKH,
CMEXHBIX MIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMH TMOKa3aTesIMH Jisi MpeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHUs] M HEPABEHCTBA

PewaTe nuHElHbIE YpaBHEHHUS C OJHOW IEPEMEHHOM, IPUMEHSS [TpaBUiia IEPexo1a OT HCXOAHOTO
YPaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABIIAETCS IM YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonOupars mpumepsl Map 4YHCEN, SBISIONMXCSA pEIIEHUEM JIMHEHHOro ypaBHEHHS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH IpadMK JIMHEHHOTO ypaBHEHHs C ABYMS MEpPEeMEHHBIMHU,
HOJIb3YSACh TpaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapHUecKu.

CocraBiATh U pemiath JMHEWHOE YpaBHEHHME WIM CUCTEMY JIMHEHHBIX YPABHEHHMH IO YCIOBHIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M IOJIY4EHHBIN pe3yNbTar.

DOyHKIUH

N300pakaTb Ha KOOPJMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpAHWHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YNCIOBBIE IPOMEXKYTKU Ha alredpanueckoM s3bIKe.

OTmeyaTrh B KOOPJIMHATHOM IMJIOCKOCTH TOYKU MO 3a/JaHHBIM KOOpAWHATaM, CTPOUTH TIpaduKu
auHEeHHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCHMOCTH MEXIY BEIMYHMHAMHU: CKOPOCTb,
BpEMs1, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOUTEIILHOCTD, BpeMsl, 00BEM padOTHI.

Haxoaute 3HaueHne GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuil crnocod NpeACTaBiIeHUS M aHaIW3a HWH(QOpPMAIMHM, U3BIEKaTb U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(UKOB peatbHBIX MPOIECCOB U 3aBUCUMOCTEM.

K koniy o6yuenus B 8 kjacce 00yJaromuiics MoIyqyuT CIeyIoNue MpeIMETHbIE Pe3yIbTaThl:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABIECHUS O MHOKECTBE JEHCTBUTENBHBIX YUCEN Ul CPABHEHUS,
OKpYTJICHUS U BBIYMCIICHUH, N300pakaTh NEHCTBUTEIbHBIC YHCIa TOUKAMU Ha KOOPAUHATHOM MPSIMOH.

[TpuMeHATh TOHATHE apU(PMETHYECKOro KBAaAPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIE KOPHH,
UCTIONB3YS MPH HEOOXOAUMOCTH KaJIbKYJISATOP, BHITOTHATH IPeoOpa3oBaHUs BBIPAXKEHUH, COJEpKALINX
KBaJlpaTHbIE KOPHU, HCIIOJIb3ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJIBIIMX U MAJBIX YHCET C TOMOIIBIO JECATUYHBIX IpoOel U cTerneHei
gucina 10.

Auredpanyeckune BbIPaKeHHUs



[TpuMeHsTh MOHSATHE CTENEHU C LIEJbIM MOKa3aTeleM, BBINOIHATh MpeoOpa3oBaHUs BBIPAKECHUMH,
CoJIeprKalIiX CTENEHH C LEIbIM ITOKa3aTEJIEM.

BhINONTHATE TOXKIECTBEHHBIE NPEOOpa30BaHUsl PAMOHAIBHBIX BBIPAXKEHUN HAa OCHOBE MPaBUI
JEHCTBUI HAaJl MHOTOWICHAMHU U aJIreOpanvdecKiuMu IpoOsSMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensiTh npeoOpa3oBaHUs BBHIPAKEHUN MAJIS pEUICHHs] pPa3IUYHbIX 3aJa4 U3 MaTeMaTUKH,
CMEXHBIX IIPEMETOB, U3 pEabHON MPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHS U PallMOHAJIbHBIE YpaBHEHHUS, CBOJSIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH ¢ JBYyMs IEPEMEHHBIMHU.

[IpoBoauTh mNpoCTEHIINE HCCICIOBAHUS YpaBHEHUH U CHCTEM YypaBHEHUH, B TOM YHCIE C
NpUMEHEeHHEeM TpaduyecKuxX MpeacTaBieHui (yCTaHaBIMBaTh, UMEET JM YpPaBHEHHE WM CHCTEMa
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT CIIOBECHOW (HOPMYIHMPOBKHU 3a7auu K e€ airedpandeckoil MOJAETH C MOMOIIbIO
COCTaBJICHUS] ypaBHEHUS WM CUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM
3aJ]a4M MOJIy4EeHHBIN pe3ynbTarT.

[IpyuMeHsTh CBOMCTBA YHCIIOBBIX HEPAaBEHCTB JJIsi CPAaBHEHHUS, OLIGHKH, pelIaTh JHHEHHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHON M UX CHCTEMBI, JaBaTh IrpaUuecKyl0 WILTIOCTPAIMI0 MHOXECTBA
pelieHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath W MCHOJB30BaTh (DYHKIMOHAIBHBIE TMOHATHS M S3bIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaYeHHsI), OMpeNeNsITh 3HaYyeHHe (YHKIUM MO0 3HAYCHHIO apryMeHTa, OIpelessTh CBOICTBa
byHK1MM 10 €€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX QYHKIMH BHUIA:

y =k/X,y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON byHKIMYU IO e€ TpaduKy.

K koHIty 00ydenus B 9 kjacce 00yJaromuiics MOJIyduT CIEAYIOIINE TPeIMETHbIC Pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

CpaBHUBATh U YIOPSAIO0YNBATH PALIMOHABHBIE U HPPALIMOHAILHBIE YUCIIA.

BremonHsaTe apudmeTnueckue OEHCTBUS C palOHAJIbHBIMU YHCIIAMH, COYeTas YCTHBIE U
MUChMEHHBIEC TPUEMBI, BHITIONHATH BEIYUCICHUS C UPPAIIMOHATHHBIMU YHCTIAMH.

HaxonuTh 3HaYeHHWs CTEMeHeW C WENbIMH MOKa3aTelsiIMH U KOpPHEH, BBIUUCISTH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryisTh NEeWCTBUTENbHBIC YHCIA, BBIMONHITH MPUKUIKY pe3ybTaTa BBIYMCIECHUH, OLIEHKY
YHCIIOBBIX BBIPAKECHUH.

YpaBHeHUsS M HEPaABEHCTBA

Pemate nuHeliHbIe W KBaJpaTHbIE YpaBHEHUS, ypaBHEHUs, CBOJAIIMECS K HHUM, MpOCTEHIne
JIpOOHO-PAlMOHAILHBIE YPABHEHHUS.

PemaTte cucTeMbl IBYX JHMHEWHBIX ypaBHEHUN C ABYyMsI TEPEMEHHBIMH M CHUCTEMBI JABYX
yYpaBHEHUM, B KOTOPBIX OHO YPAaBHEHUE HE SBIISCTCS JIMHEUHBIM.

Pemiath TekcTOBBIE 3a/1aUK aNreOpanuecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WIIH
CUCTEMBI IByX YPaBHEHHH C JBYyMS IEPEMEHHBIMHU.

[TpoBoAHMTh MpOCTEUIINE HCCIECNIOBAHUS ypaBHEHUN M CHCTEM YypaBHEHUH, B TOM 4YHCIE C
NpUMEHEeHHEeM TpadudecKuX MpeCTaBlIeHul (yCTaHABIMBAaTh, UMEET JU YPaBHEHHE WJIH CHUCTEMa
yYpaBHEHUU pEIIeHUs], €CITU UMEET, TO CKOJIBKO, U TIpoyee).

PemaTh nuHeliHbIC HEPABEHCTBA, KBaIpaTHBIC HEPABEHCTBA, U300paxaTh PEIICHUE HEPABCHCTB Ha
YHCIIOBOM MPSIMOA, 3aMMCBIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

PemaTth cUCTeMBl JTHHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIJIIOYAIONIME KBaJpaTHOE
HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU MPSIMOM, 3alHUCHIBAaTh PEIICHUE
C TIOMOIIIbIO CHMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4.



DOyHKIUHA
PacrioznaBate (QyHKIMM H3Y4eHHBIX BHJOB. [lOKa3biBaTh CXEMAaTHUYECKH pACIIOJIOKCHHUE Ha
KOOPJMHATHOM MJI0CKOCTH rpadukoB GyHKuui Buma: Yy = kX, y =kx + b,y = k/x,y =ax2 + bx +c,y =

X3,y =X, y = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT KO>()DHUIMEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIA.

Ctpouts 1 M300pakaTh CXEMAaTUYECKH IpaMKH KBaAPATUYHBIX (PYHKIMH, ONMCHIBATH CBOMCTBA
KBaJpaTU4HBIX QyHKIMI 1o ux rpadukam.

PacriosnaBath kBagpaTHyHyr0 (yHKIHIO 1O (opMmyse, NPUBOAWTH MPUMEPHI KBAJAPATUYHBIX
GYHKIMI U3 peaabHOM KU3HU, GU3UKH, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacrio3naBath apu(MeTH4YECKYIO0 U TEOMETPUUYECKYIO TPOTPECCHH IIPU Pa3HbBIX CIIOCO0aX 3adaHusl.

BBINONMHATE  BBIYMCICHHS C WCIOIB30BaHUEM (QOpPMYa N-ro wWieHa apu(METHYeCKOW WU
reOMETPUYECKON POrpeccuii, CyMMBI IEPBBIX N YJICHOB.

N300paxaTh 4ICHBI MOCIE0BATEIBHOCTH TOYKaMH Ha KOOPIUHATHOM IJIOCKOCTH.

Pemare 3amaum, CBsI3aHHBIE C YHCIOBBIMH IIOCJIEJOBATEIBHOCTSAMH, B TOM YHCJIE 3aJaddl U3
peanbHOMN KU3HU (C MCIIOIB30BaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHI).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBLI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE  pe3yJabTaTbl OCBOGHMs Iporpammbl  ydeOHoro Kkypca  «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHHEM K JIOCTHIKEHHUSAM DPOCCHUICKMX MATEMaTHUKOB M POCCHUICKOM MaTeMaTH4ECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B PYrUX HayKax U MPUKIAAHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIINOJHEHUIO O0SI3aHHOCTEH TIpaXkJaHMHA M pead3alud ero Ipas,
NpPEJCTAaBICHUEM O MAaTeMaTHMYECKHMX OCHOBaX (YHKIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBICHUM,
npolenyp TIpaXIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
TUYECKUX MpOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM INPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BOE BOCHIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUHM MPAaKTUYECKUX 3aJad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MaTeMaTHUECKOro 00pa3oBaHMs Ha MPOTSDKEHUH BCEH YKU3HU
JUI YCTIEUTHOM NPOo(eCCHOHATBHON AESITEIbHOCTH U pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOCHHUEM WHAMBUIYAIbHOM TPaeKTOpUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YUETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CHOCOOHOCTBIO K 3MOIIMOHAILHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTEMaTUYeCKHX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKIEHUI, YMEHHUIO BUAECTh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAaIeN B IEATETLHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPE/ICTaBIeHU 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTUA YCIIOBCKA, MMPHUPOABI U 06H.[€CTB3, MOHMMaHHUEM MaTeMaTHYECKOI HayKHn
Kak c¢epbl YeIOBEYECKOW JEATENIbHOCTH, JTarnoB €€ pa3BUTUS M 3HAYUMOCTU JUISL Pa3BUTHA
oOUBHWIN3allUKW, OBJIAACHHUCM A3BIKOM MAaTCMAaTUKU H MaTeMaTHYeCKOMU Ky.HBTypOfI Kak CpCcACTBOM
IMO3HaHUA MHpPa, OBJIAJICHUCM HpOCTefIHlPIMPI HaBbIKaMH HCCHGHOB&TGHLCKOﬁ ACATCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHMe, (POPMHPOBAHHE KYJBTYPbI 3A0POBbS M 3MOLHMOHAJIBLHOIO
Os1aronmosyqusi:



FOTOBHOCTBIO TMPHUMEHSITh MaTEeMaTHUeCKHE 3HaHUS B HMHTEpPEcax CBOErO 3/I0POBBS, BElICHUS
3I0pOBOr0 00pa3za KU3HU (30pOBOE MHTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynsapHas ¢puznyecKas akTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIieKCHH, TPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpUEHTallell Ha NpUMEHEHHWE MaTeMaTHMYeCKUX 3HAHMWM [Js pelleHus 3aaad B 00JacTu
COXPAHHOCTH OKpYXarollei cpelibl, INIAHUPOBAHUSI TOCTYIKOB M OLICHKU MX BO3MOXKHBIX IOCJIEICTBUIN
JUTSL OKpPY’KaloIlel Cpelibl, OCO3HAHMEM TJI00alIbHOIO XapaKTepa HKOJIOTUYECKUX MPoOiIeM U MmyTed ux
peleHus;

8) aganTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOJIHOI Cpebl:

FOTOBHOCTBIO K JIEWCTBUSM B YCIOBHUSIX HEONPEAEIEHHOCTH, IOBBIILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTbCA y APYTUX JIOJEH,
nprOOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUW, B TOM uucie (OPMYyIUPOBATH HJECH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH AC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMbIE PELICHHS U EeHCTBUS, (DOPMYIUPOBATDH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (GOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MAaTeMaTHYECKMX OOBEKTOB, TMOHSATHUH,
OTHOIIEHHA MEXAYy TMOHATHSIMH, (QOpPMYIHpPOBaTH OMNpEeAeNeHUs TOHSTHUN, YyCTaHABIUBATh
CYIIECTBEHHBIA MpPH3HAK KIAacCUPUKALMU, OCHOBaHHUS Al OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYIHPOBATh U MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIE,
eMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U TMPOTUBOpeuUHss B (akTaxX, IaHHBIX,
HAOMIOJIEHUSIX W YTBEPXKICHUSX, TpeuiaraTh KPUTEPHUH Ui BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOUCHUMH,
YMO3aKTIOYEeHU TT0 aHaJIOTHH;

pa3duparh T0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUU (MpsIMble U OT MPOTHUBHOTO), TPOBOIHUTH
CaMOCTOSITENIbHO HECIOKHBIE JT0Ka3aTeIhCTBA MAaTEeMAaTUYECKUX (PaKTOB, BHICTPAUBATH apTyMEHTAIIHIO,
MPUBOIUTH PUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,

BBIOMpaTh CIOCO0 pelieHus yueOHOU 3a/1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HauboJIee MOAXOIAIIUI ¢ YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

HCIIONIb30BaTh BOIIPOCHI KaK HCCIIENOBATENbCKUI MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH BOIPOCHI,
dukcupyromnmye MTpPOTUBOPEUYNE, MPOOIEMY, CaMOCTOSATENHHO YCTaHABIMBATH HMCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAWTH IO CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHY HECJIOXKHBIA OKCIEPUMEHT, HEOOJIbIIoe
WCCJICIOBAHKE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO O0BEKTa, 3aBHCUMOCTEH OOBHEKTOB
MEXy COOO0M;

CaMOCTOSTENEHO (DOPMYITHPOBATH 000OIIEHHUSI U BBIBOJBI IO PE3YJIbTaTaM MPOBENEHHOTO HAOIIIOICHUS,
WCCJICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTh TIOMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHN;



IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE NPOLIECCa, a TAKXKE BBIIBUraTh MPEAINOJIOKEHHS O €r0 pa3BUTUU
B HOBBIX YCJIOBUSX.

Patora ¢ undopmaunmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U H30BITOYHOCTh MH(OpMAIMM, JAHHBIX, HEOOXOIUMBIX I pPELICHUs
3ajiauy;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IMYHBIX BUIOB
1 GOopM IIpeCTaBICHMS;

BbIOMpaTh (QopMy IpelcTaBleHUs] HHGOPMALMKU U WIUIIOCTPUPOBATH pElIaeMble 3aJaud CXEMaMH,
JyarpaMMamu, HHOU rpauKoil 1 UX KOMOMHALUSAMY;

OLIEHUBATh  HAA&KHOCTb HMHPOPMALMU 10  KPUTEPHUSAM, IMPEAJOKEHHBIM  yUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPMHUMATh U (OPMYJIMPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUAMM U LIETISAMH OOIIEHUS, SCHO,
TOYHO, PAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS
10 XOAY pelIeHUs 3a/1a4l, KOMMEHTUPOBATh [TOJYUESHHBIH pe3yibTar;

B X0/l OOCYXXJEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMoOil TeMbl, MpOoOJIeMBbl, peraeMon
3aJlaud, BBICKA3bIBaTh MJIEW, HALEJIEHHbIE HA IIOUCK pPEILIEHHs, COMOCTABIATh CBOU CYXKICHHUS C
CYXJEHUSIMH JPYrMX YYaCTHHKOB Juajiora, OOHAapyXHBaTh pa3jiMyde M CXOJCTBO MO3ULMH, B
KOPpEeKTHOH (opme hopMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

HPEICTaBIIATh PE3YJIbTaThl PEIICHUS 3a]au, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTa, CAMOCTOSTEIbHO
BbIOMpATh (OPMAT BBICTYIIJICHUS C YUETOM 3ajay IPe3eHTallul U OCOOCHHOCTEH ayIuTOpHH;

INOHUMAaTh W HCIOJIb30BaTh NPEUMYILECTBA KOMAHAHOM M MHIMBUAYaJbHOW pabOTHl MpHU pELICHUU
y4eOHbIX MaTeMaTHUECKUX 3a/]a4;

OPUHUMATh 11€Jb COBMECTHOM JeSTelNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paloTHI,
pacrpenesiaTh BUIBI paldoT, J0roBapuBaThbes, OOCYXIaTh IMpoLEcC M pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKMX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (00CYkaeHUs, OOMEH MHEHMSMHU, MO3TOBBIE IITYPMBI U
JpyTUE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JAEUCTBHUS C JIPYTMMHU 4IEHAMH
KOMaH/Ibl, OIICHUBATh KaYeCTBO CBOETO BKJIaJa B OOLIUH MPOAYKT MO KPUTEPUSIM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJECHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBIISATh IUIAH, QJITOPUTM pElIeHUs 3aJayul (WIM ero 4acTh), BHIOMpaTh CHOCO0
pelieHuss ¢ y4€TOM HUMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh W
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcCa U Pe3ynbTaTa pelieHs] MaTeMaTHIeCKOn
3a/1a4u;

NpEeABUAECTh TPYAHOCTHU, KOTOPblE MOTYT BO3HMKHYTh MPU PEHICHUH 3aJa4l, BHOCUTh KOPPEKTHUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pPE3yNbTaTa JEATEIHHOCTH IOCTABICHHON IEMH U YCIOBUSAM, OOBICHSTH
MPUYUHBI JOCTHKCHUS WM HEIOCTHKEHUS 1IeTTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 7 Kjaacce 00yJaromuics MOIyYUT CICTYIOIIUE TPEIMETHbIE Pe3yIbTaThI:



Pacno3naBaTh M3y4eHHBIE T€OMETPUYECKHE (DUTYPBI, ONMPEAEATh UX B3aMMHOE PACIOIOXKEHHE,
n300paxarb reoMeTpudeckue (GUrypsbl, BHIIOIHATH YEPTEKH MO YCIOBHUIO 3a7aun. 3MepsaTh TuHEHHbIE
Y YIJI0OBBIE BEJIMYMHBI. Pemars 3a1aun Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenate rpy0Oyio OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIHMYUH IPEIMETOB B pealibHOU KHU3HU, PA3MEPOB
NPUPOIHBIX 00BEKTOB. Pa3nuuaTthk pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BETUYUHBL.

CTpouTh 4epTexku K FreOMETPUUECKUM 3aa4aM.

ITonb30oBaTbcs NMpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HMCIOJb30BaTh IMPU3HAKK M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a]1a4.

[IpoBOINUTH TOTMUYECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbcsl MpU3HAKAMHU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUU T'€OMETPUUECKUX 3aad.

OnpenensaTh MapaieNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEeKyIasl.
Onpenenars napajuieIbHOCTh MPSMBIX C TIOMOIIBI PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpPsIMOil 10
TOYEK PYTrOU MpsIMOM.

Pemarts 3amaun Ha kiieT4aroii Oymare.

[TpoBOAUTH BHIYMCIICHUS M HAXOJIUThH YUCIIOBBIE M OYKBEHHBIE 3HAUEHHUS YTIIOB B FTEOMETPHUECKHUX
3a/layaXx C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYIOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX MpPU TEPECEUCHMH JBYX MapajUIeNbHBIX NPSIMBIX cekyllei. Pemars npaktuyeckue
3a/1ayu Ha HaXOXJECHUE YIJIOB.

Bnagers moHATHEM Te€OMETPUYECKOTO MECTa TOYEeK. YMETh OINpeAeNsiTh OUCCEKTpPHUCY Yriia U
CEpEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaKk F€OMETPUUECKHE MECTAa TOYEK.

@opMynMpPOBATH OINPEACICHUSI OKPYKHOCTH U Kpyra, XOpAbl M JHAMETPAa OKPYKHOCTH,
II0JIb30BAThCS UX CBOMCTBAMH. Y METh IPUMEHATH 3T CBOWCTBA IIPU PELIEHUHU 3a1a4.

Biianers moHATHEM ONMCAaHHON OKOJIO TPEYIOJIbHUKA OKPYKHOCTH, YMETh HaXOIWUTh €€ LEHTP.
[Tonb3oBaTbes hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OTHON TOUYKE, U
0 TOM, UTO CEPEAMHHBIC NEPIIECHAUKYIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOW TOUKE.

Brnagerp  moHsATMEM ~— KacaTelbHOM K OKPY)KHOCTH,  IIOJB30BaTbCsl  TEOPEMOUM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

ITonp30BaTbCsl MPOCTEUIIMMHU T€OMETPUYECKMMU HEPABEHCTBAMU, IIOHMMATh UX INPAKTUYECKUHN
CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHUS C TIOMOILBIO LIUPKYJISL U JIMHEHKH.

K koHIty 00ydenus B 8 kiiacce 00yJaromuiics MoJIyduT CIEAYIOIINUE TPeIMETHbIC Pe3yIbTaThl:

PacniozHaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, HMX JJEMEHTHI, II0Jb30BaThCS UX
CBOMCTBAaMH MPU PELICHUU TEOMETPUUYECKUX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOYKHM IEpPECEUEHUs] MEIHUaH TPEyroiibHHKa (IEHTpa Macc) B pPEUICHUU
3a7ad4.

Bnanere moHsATHEM CpeNHEN JUHUM TPEYrOJIbHUKA W TpaIEelUH, NPUMEHATh UX CBOMCTBA IpU
peleHny reomeTpuueckux 3agad. [lone3oBaTecs TeopeMont daneca U TEOPEMOM O TPONOPLIMOHAIBHBIX
OTpE3Kax, MPUMEHATh UX I PELICHHS TPAKTUUYECKUX 3a]ay.

[TpuMeHsITh IPU3HAKU TTOI00US TPEYTOIHPHUKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.

[Tonb3oBatbess Teopemoit [ludaropa mist pemieHUS TEOMETPUUECKUX W TMPAKTUYECKUX 3ajad.
CtpouTh MaTEeMaTHYECKYI0 MOJENb B MPAKTHUUECKUX 3a/1auax, CAMOCTOSITEIbHO JeJaTh 4YepTEX HU
HaXOJUTh COOTBETCTBYIOLLNE JIJIUHBI.

Bnagetp mnNOHATHSIMM CHHYyCA, KOCHMHYCAa M TaHI€HCAa OCTPOro yIjia MpsSAMOYTOJIbHOTO
TpeyrojibHUKa. [10J1630BaTbCS STUMH HOHATUSAMM ISl PELICHUS ITPAKTUYECKHUX 3a1a4.

Boeruncnsate (pa3MuyHBIMUA CIIOCOOAMH) TUIOIIAAL TPEYTONbHUKA W IUIOMIAJM MHOTOYTOJBHBIX
buryp (monp3ysch, TA€ HEOOXOAMMO, KambKyIsaTopoM). I[IpuMEHSTh TONydyeHHBIE YMEHHUS B
MPAKTUYECKUX 3a]a4ax.

Brnanetps NOHATHSMU BIMCAHHOTO W LIEHTPAJIBHOTO YIJja, HUCIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yrjiax MexAy XopJaMu (CEeKYLIMMH) U YyIje MEXAYy KacaTelIbHOW W XOpAOW MpHU pelIeHUH
TeOMETPUUYECKUX 3a/1a4.



Bnagerp mnoOHATHEM ONUCAaHHOTO YETHIPEXYrOJbHUKA, IPUMEHSITh CBOICTBA OMKMCAHHOTO
YEeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[TpyMeHsTh MOJIydeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTHh MaTeMaTHYeCKHe MOJAENU IJs 3adad
peasibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIECHUS C MPUMEHEHHEM MOA00US U
TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYISITOPOM).

K koH1y o0ydenus B 9 kjacce 00yJaromuiics MoJIyduT CIEIyIOIINUE TPEeIMETHbIE PE3yIbTaThl:

3HaTh TPUTOHOMETpHUUYECKHEe (YHKIUU OCTPHIX YIJIOB, HaXOIUTh C MX MOMOIIBIO Pa3IUYHbIC
3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA («pEUIeHHE MPSIMOYTOJIbHBIX TPEYTroJbHUKOBY). HaxomuTh
(c mMOMOUIBIO KATBKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH.

[Tonb30BaTbes GopMynaMu NMPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOKIECTBOM JIJIst
HAXO0XJ/ICHUS COOTHOILICHUH MEXy TPUTOHOMETPUUECKUMHU BETMUYUHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JMJI HAaXOXIEHHUS PAa3IMYHBIX SJIEMEHTOB
TpeYrojbHHUKa («peleHUue TPEYroJbHUKOBY), IPUMEHSATh UX MPU PEIICHUN T€OMETPHUYECKHX 3a/1ad.

Brnazners nmoHsTHsMU MIpeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX AJIEMEHTOB MOJ00HBIX (Uryp.
[Tonb30BaThCs CBOMCTBAMH MOAO0US TPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH IJIMHBI U HAXOAUTH YTJIbI
y nofo0HbIx ¢uryp. [IpumeHsTh CBOWCTBa MOAOOHS B MPAKTHYECKHX 3aqadyax. YMETb MPUBOJIUTH
PUMEPHI MOJA0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O MIPOU3BEIECHUU OTPE3KOB XOP/I, O MPOU3BEICHIUHN OTPE3KOB CEKYIIIHX,
0 KBaJIpaTe KacaTelbHOM.

[Tonb30BaThCs BEKTOpPaMU, TOHUMATh UX T€OMETPUUECKUI U (U3NYECKUIN CMBICI, TPUMEHATh UX
B PEILICHUU T€OMETPUYECKUX U (pu3nueckux 3anad. [[puMeHsTh ckalsapHOe MPOU3BEACHNE BEKTOPOB IS
HAXOX/ICHUS JJIMH U YTJIOB.

[Tosp30BaTbCs METOJOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHATH €r0 B PELIEHUH F€OMETPHUUECKUX
U TIPAKTUYECKUX 3a/1a4.

Bnagerp TOHATHSAMM TPAaBUIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI JyT'H
OKPYXKHOCTH U paJMaHHOW Mephl YIJia, YMETh BBIYHUCIATH IJIOMAAb Kpyra U ero vactedl. [IpumeHsaTh
MOJTy4YeHHBIC YMEHHUSI B MPAKTUYECKUX 3a/1adax.

Haxomuth ocu (WM LEHTpPBI) CUMMETpUU (UTYp, TPUMEHSATH JBUKEHHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpuMeHsTh MOJIyYeHHbIE 3HAHMUS HA MPAKTHKE — CTPOUTHh MaTeMaTHYeCKHe MOJAENH IJs 3adad
pearbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C MPUMEHEHHEM MOJ00Us MU
TPUTOHOMETPUUYECKUX (YHKLUH (MTOJIB3YSICh, TJI€ HEOOXOJUMO, KaJIbKYIATOPOM).

IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHA IIPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD MU CTATUHCTHKA» HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS IpOrpaMMbl y4deOHOro Kkypca «BeposTHOCTH H
CTaTHCTHUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIEHUEM HHTEpeca K NPOIUIOMY M HACTOAILIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JIOCTHIKEHUSM DPOCCHUICKMX MAaTEMaTHUKOB M POCCHUICKOM MaTeMaTH4ECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HAyKax M MPUKIIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TpakJaHMHA M peM3alud ero Impas,
NPEJCTAaBICHUEM O MAaTEMaTHMYECKHMX OCHOBAaX (PYHKIMOHHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBICHUM,
npoIenyp TpaXIAaHCKOro oOImecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
OTHYCCKUX HpOGHCM, CBA3aHHLIX C MPAKTUYCCKUM MPUMCHCHHCM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HAHUCM
BA’)KHOCTHU MOPAJIbHO-3TUUCCKUX NPUHIUIIOB B ACATCIBHOCTH Y‘IéHOFO;



3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PCIICHMH TPAKTUYECKUX 3a7ad MaTeMaTHYEeCKOM
HaIlPaBJIECHHOCTH, OCO3HAHUEM BAYKHOCTH MaTEMaTHUYECKOro 00pa30BaHMS HA MPOTSHKCHUH BCEH KU3HH
JUISL YCIEITHOW MPOo(EeCCHOHAILHOM JIeATEILHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M TTOCTPOEHUEM MHAWBUIYaTbHON TPACKTOPUU O0Opa30BaHMs W )KM3HEHHBIX TUIAHOB C YYETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CITOCOOHOCTBIO K AMOIMOHAJILHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MAaTEMAaTHUYECKHX OOBEKTOB,
3a/1a4, pelieHui, pacCyKAeHUH, YMEHHIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) HueHHOCTH HAYYHOIO MO3HAHUSA:

OPHUEHTAIMEH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX TIPEICTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI YeNOBEKa, MPUPOJBI U OOIIECTBA, MOHUMAHHEM MaTeMaTH4YeCKOW HayKu
KaKk c(depbl YETOBEYECKON ACATEIBHOCTH, JTAloB €€ pa3BUTHS M 3HAYUMOCTH JIJII Pa3BHTHSA
UBUJIM3AI[MHN, OBJIAJICHUEM S3bIKOM MAaTEMAaTHKH W MaTeMaTH4YeCKOW KyIbTypoll Kak CpeIcTBOM
MMO3HAHMSI MUPA, OBJIAJICHHEM MPOCTEHIIIMMHU HaBBIKAMH UCCIIEA0BATEIILCKOM eI TEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHUPOBAHUE KYJIbTYPbl 3A0POBbS M IMOLHMOHAJIBLHOIO
0J1aronosIy4us:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpPECaxX CBOETO 3J0POBbs, BEICHUS
3I0pOBOr0 0O0pa3a KU3HU (3I0pOBOE IMTaHHUE, COAJAHCHUPOBAHHBIA PEKUM 3aHATHH W OTHbIXa,
perynsapHas ¢puznyecKas akTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedrekcuu, IpU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) 3K0JIOTHYECKO€e BOCTIUTAHUE:

OpUEHTaIle Ha NpUMEHEHHWE MaTeMaTHMUeCKUX 3HAHWW [Js pelieHus 3aJad B 00lacTu
COXPAHHOCTH OKPY>KaroLIeH Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB U OLIEHKHA UX BO3MOJKHBIX MOCJIEICTBHI
JUTSL OKPY’KaIOIel Cpellbl, OCO3HAHHEM TJI00aTbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM U MyTed ux
pelIeHus;

8) amanTanus K N3MEHAIUMCS YCJI0BUSIM CONMATbHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4epe3 MPaKTUUECKYIO JeATEIbHOCTh, B TOM YHCIE€ YMEHHE YUUTHCS Y APYTUX JIIOACH,
nprOOpeTaTh B COBMECTHOM NIEATENHHOCTH HOBBIE 3HAHMSI, HABBIKY U KOMIIETEHIIMU U3 OTbITA IPYTHX;

HEOOXOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHucie (HOPMyIHUpPOBATh HJCH,
MOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBIEHUSIX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH A€(PUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIUI0 KaK
BBI30B, TPEOYIOIINUN KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMbIEC PEUICHHUS U IEHCTBUS, (DOPMYIUPOBATH
Y OLICHWBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATDI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

ba3oBble JJjoruyeckue AeMcTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUH MEXAYy TMOHATHSIMH, (QOPMYIHpPOBaTH ONpEAENiCHUS TOHSTHUN, YyCTaHABIUBATh
CYIIIECTBEHHBIA TMpPHU3HAK KIACCU(PUKALUK, OCHOBaHHUS sl OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPUU
MIPOBOAMMOI0 aHAJIN34;

BOCTIPUHUMATH, (DOPMYIHPOBATh U MPEOOPA30BBIBATh CYKICHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC,
eMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEUUs B (akTaxX, IaHHBIX,
HAOMIONIEHUSAX W YTBEPKICHUSAX, TpeyiaraTh KPUTEPUHU IS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;



JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIFOUCHUH,
YMO3aKJIFOUEHH 10 aHAJIOTHH;

pa3duparh JT0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIEHUU (IpsIMble U OT MPOTUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOKHBIE J10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX (PaKTOB, BHICTPAUBATH apryMEHTAIIHIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

BbIOMpaTh CrOcO0 pelieHus yueOHOU 3a/1a4yu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHUS, BHIOUPATh
HauboJee MOAXOAALIUI C YUETOM CaMOCTOATEIBHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUe AeiiCTBHSA.

UCIIOJIb30BaTh BOIIPOCHI KaK HCCIIENOBATENbCKUIM MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH BOIPOCHI,
dukcupyronme MnpoTUBOpEeUYrE, MPoOIEMy, CaMOCTOSATEIbHO YCTAaHABIMBATH HMCKOMOE U JaHHOE,
dbopMuUpOBaTH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

MPOBOAMWTH IO CAMOCTOSITENILHO COCTaBICHHOMY IIJIaHY HECJIOXKHBIA HKCIEPUMEHT, HeOOJbIIoe
WCCJIEIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro OOBEKTa, 3aBUCUMOCTEH OOBHEKTOB
MEXy COO0M;

CaMOCTOSITENbHO (HOPMYIHPOBATH 0000IIEHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIIOICHUS,
UCCJIEIOBAHMSI, OLICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIECHUII;
IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, & TAK)KE BBIABUTATh MPEAION0KEHHUS O €r0 pa3BUTHHU
B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M W30BITOYHOCTH HH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX IJISl PELICHHS
3a/1auu;

BbIOMpaTh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO PA3TUYHBIX BUIOB
u GhopM IpeICTaBICHHUS,

BbIOUpaTh (opMy MpelcTaBieHHs HHPOpPMAMM W WILIIOCTPUPOBATH peEIllaeMble 3alayd CXeMaMH,
JuarpaMMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

OIICHMBATh  HAAEKHOCTH HMHPOpPMAIMM [0  KPUTEPHUSM, TMPEAIOKEHHBIM  YYHUTEIeM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMmyHnKaTHBHBIE YHUBepCaJIbHbIE y4eOHbIC 1eliCTBUA:

BOCTIPUHUMATH U (POPMYITHPOBATH CYKIIEHUS B COOTBETCTBHH C YCIOBHSIMH U HENSIMH OOIIEHUS, SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS
M0 XOAY PEIICHUs 3aJa4l, KOMMEHTHPOBATh MOJyUYE€HHBIN Pe3yJIbTaT;

B XOJ€ OOCYXJEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOUl TeMbl, MPOOIEeMbI, perraeMoit
3a/1aud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE HA IOWUCK PEIICHMs, COMOCTABIATH CBOU CYXICHUS C
CY)KICHUSIMH JPYTUX YYaCTHUKOB JUanora, OOHApyXHBAaTh pa3ndMe U CXOJCTBO TO3MIIMHA, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS,

MPEACTABISATH PE3YyIbTaThl PEIICHUS 3a7a4ul, SKCIIEPUMEHTA, UCCIIEI0BAHUS, TPOCKTA, CAMOCTOSTEIHHO
BBIOUpaTh (OpMAT BBICTYIICHUS C YIETOM 3a/1a4 MPE3CHTALMU U 0COOEHHOCTEH ay TUTOPUH;

MOHMMATh W HWCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUAYAJIBbHON pabOTHI MpU pelIeHUN
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

NPUHUMATH IIeJb COBMECTHOW JAESITeNhbHOCTH, IJIAaHHUPOBATh OpPTaHHU3AI[MI0 COBMECTHOW paloThI,
pacmpenensTh BUAbl padOT, AOTOBAPUBATHCS, OOCYXKAAaTh MPOIECC M Pe3ynbTaT paboThl, 00001aTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B TPYMNMOBHIX Gopmax paboThl (0OCYKIeHHUS, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U
IpYTHE), BBIMOIHATH CBOK 4YacTh PabOThl M KOOPAUMHHPOBATH CBOW JIEUCTBUS C APYTMMH WICHAMHU
KOMaH/Ibl, OIICHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJCHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranuzanus:

CaMOCTOSITENILHO COCTAaBIISATh IUIAH, AJITOPUTM pPEIICHUs 3aJayu (WIM €ro 4acTh), BHIOMpaATh CHoco0
pelieHuss ¢ Y4€TOM HUMEIONINXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh W
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIECcca U pe3yibTaTa pelieHusl MaTeMaTH4ecKoi
3a/1auy,

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPU PEIICHUH 3aJa4l, BHOCUTh KOPPEKTHUBBI B
JESITeIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, HAWJCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pPE3yJbTaTa NEATEIBHOCTH IOCTABIEHHOM WLENIH U YCIOBUSAM, OOBSCHATH
MPUYMHBL JOCTHXKEHUS WM HEIOCTHXKEHUS 11eTTU, HAaXOAUTh OIIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY
OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koH1y 00ydenus B 7 kjiacce 00yJaromuiics MOJIyduT CIEAYIOIIKe TPeIMEeTHbIC Pe3yIbTaThl:

Yurate uHOpMaLMIO, IPEJCTaBICHHYIO B Ta0NMIaX, HA JUarpammax, MpeAcTaBisaTh JaHHbIC B
BUJIE TaOJIHII, CTPOUTH IUArpaMMBbI (CTOIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIC) IO MACCUBAM 3HAUCHUIA.

OnuceIBaTh ¥ MHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIE JaHHbBIE, IIPEJCTABICHHbIE B TaOIUIaX, Ha
quarpammax, rpaukax.

Hcnonb3oBarh A8 ONMCAaHUS  JAHHBIX  CTATUCTUYECKHUE  XAapaKTEPUCTUKHU:  Cpe/IHee
apudmeTnyeckoe, MeraHa, HanOoJbIlIee U HAaNMEHbIIIee 3HAYCHUS, pPa3Max.

HmeThs mpeacTaBiieHue O ClIy4ailHOW M3MEHYMBOCTU Ha MpUMepax IeH, (PU3NYecKUX BEIUYUH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEJICTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K koH1y o0yuenus B 8 kj1acce 00yJaromuiics MoJIyduT CIEAYIOIINUe TPeIMETHbIC Pe3yIbTaThl:

W3Bnekaty u mpeoOpa3oBbIBaTh MH(OpPMAIMIO, MPEACTABICHHYIO B BUJE TaONUI, AUArpPaMM,
rpaduKoB, MPeACTaBIAThH aHHBIE B BUJIE TaOJIHII, JUArpamMm, rpaduKosB.

OnuceiBaTh JaHHBIE C IMOMONIBIO CTATUCTUYECKHMX ITOKa3aTelIeld: CpeJHUX 3HAYCHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCHUS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUNW M YacCTOTHI COOBITHII, B TOM 4YHCIE IO pe3ylbTaTam
U3MEpPEHHI U HaOII0IeHUH.

HaxoauTh BEpOSITHOCTH CIydyallHBIX COOBITUH B OMNBITAaX, 3Hash BEPOSITHOCTH DSJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OTBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBaTh rpaguueckre MOJENH: JepeBO CIy4ailHOro 3KCIEpUMEHTa, Juarpammbl Jijepa,
YHUCIIOBAs MpsMast.

OnepupoBaTb  MOHATUSMH: MHOXECTBO, TIOJIMHOXECTBO, BBINOJHATH  ONEpallUd  Haj
MHOKECTBAMHU: OObEIUHEHHE, TIepeceyeHrue, [OMOJIHEHHEe, TMEPEUUCSITh JJIEMEHThl MHOXKECTB,
MIPUMEHATH CBOMCTBA MHOKECTB.

Hcnons3oBath rpaduyueckoe MpefcTaBIeHUE MHOXKECTB U CBSA3EH MEXIy HUMHU JUIsl ONHCAHUS
MPOIIECCOB U SIBIICHUH, B TOM UHKCIIE MIPH PEIICHUH 33]1a4 U3 IPYTHX yU4eOHBIX MPEIMETOB U KYPCOB.

K koHIty 00yuenust B 9 kjacce 00yJaromuiics MOJIy4uT CICAYIOIINUE TPeIMETHbIC Pe3yIbTaThI:

W3Brnekath U mpeoOpa3oBhIBaTh MH(OpPMAIHMIO, TPEICTABICHHYIO B Pa3JIMYHBIX HCTOYHHKAX B
BUJIE TaOJIHII, JUAarpamMm, rpaduKoB, MPEACTABIAThH IaHHBIC B BUJIE TaOIHII, TUarpamMmm, rpadukos.

Pemate 3amaum  OpraHu3oBaHHBIM MEPeOOPOM BApUAHTOB, a TaKXKe C HCIOJIb30BAHHEM
KOMOHMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb3oBarh onucaresbHbIE XapaKTEPUCTUKU JJII MAaCCUBOB UMCJIOBBIX JAHHBIX, B TOM YHCJIE
CpelHMe 3HAYEHUSI U MEPbl PACCEMBAHUS.

HaxomuTe 4acTOThl 3HAYEHW M YacTOTHI COOBITHS, B TOM YHCJE MONB3YSACh PE3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUIA.

HaxomuTh BepOsSTHOCTH CIy4ailHBIX COOBITHI B M3YUEHHBIX OIBITaX, B TOM YHCIE B OMBITAX C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMHU COOBITUSIMH, B CEPHSIX MCHBITAHUHN /10 TIEPBOTO yCIeXa, B CEPUIX
ucneITanui bepryim.

VMMeTs mnpencraBiacHUE O CIy4aliHOW BEIIMYMHE W O paCHpeiciIeHHHM BeposTHOCTed. lmers
MPEJCTAaBICHHE O 3aKOHE OOJNBIIMX YHCET KaK O TMPOSBICHUM 3aKOHOMEPHOCTH B CIIyYalHON
U3MEHYMBOCTM W O POJM  3aKoHa  OONbIIMX  4YWCeNl B  NpPUpPOJE UM OOIIECTBe.
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alMOHAIIbHbIE YHCIIa

bubnnorexa [JOK
https://m.edsoo.ru/7f415b90

CucteMaTu3upoBaTh U 00oTamaTh 3HAaHMU

00 OOBIKHOBCHHBIX U JICCATUYHBIX JAPOOSX.

CpaBHHBAaTE W YHOPSIOYUBATh IpoOH, IMpeoOpa3oBBIBas IPHU
HEOOXOIUMOCTH JIECSITUIHBIC JPpOoOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JECSATHYHBIC, B YaCTHOCTH B OCCKOHEUHYIO
JECSITHIHYIO IPOOb.

[IpuMeHATh pa3HOOOpa3HBIE CIIOCOOBI W TPHUEMBI BBIYUCICHHUS
3HaYEHUH NPOOHBIX BBIPAKECHHI, COJEPKANINX OOBIKHOBEHHBIE U
JIECSTUYHBIE IPOOHU: 3aMEHSATh MPHU HEOOXOJUMOCTH JECATUIHYIO
JIpoOb

OOBIKHOBEHHOW ¥ OOBIKHOBEHHYIO JECSATUYHOH, MPHUBOIUTH
BbIpakeHUEe K (opme, Hamboyiee yHOOHOH MJisi BBIYMCIICHHUH,
peoOpa3oBEIBATE APOOHBIC BRIPAXKCHUS HA YMHOKCHUE H
JIEJICHUE TECATHIHBIX Ipo0ed K NEHCTBUAM C IIETBIMU YHCIAMU.
[lpuBoauTh 4YHCIOBBIE ¥ OYKBEHHBIC NPUMEpPHI CTEICHH C
HATYpaJbHBIM IIOKa3aTelieM, OOBSCHSS 3HAYCHHS OCHOBAHHUS
CTCIICHU U TIOKA3aTes CTCIICHU, HAXOIUTh

3HAYCHHS CTEIICHEH BHJIa an

(a — moboe palMOHANBHOE YHCIIO, N — HATypaJlbHOE YHCIIO).
[ToHMMATh CMBICIT 3aITUCH OONBIINX YUCEI C TTIOMOIIIBIO
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NECSTHIHBIX Opodelt m cremeHed umcna 10, IpUMEHATP WX B
peaTbHBIX CUTYaIHsX.

[IpuMeHATP TPU3HAKK AETHMOCTH, PA3IOKEHHUS HA MHOKHUTEIHN
HaTypaJbHbIX YUCEL.

Pemwatp 3agaym  Ha YacTH, TPOLEHTH, INPONOPLUH, Ha
HaxoXJIeHne ApoOH (IPOLIEHTa) OT BEIWYMHBI U BEJIWYMHBI IO €€
Ipobu (MpoLeHTY), Apodu (MPOIEHTa), KOTOPBIA COCTABIISIET OTHA
BelMunHAa OT Jpyrod. IlpuBoanTh, pa30buparh, OLEHHUBATH
pa3HYHbIC pEIIeHWs, 3alWCH pEIICHHH TEKCTOBBIX 3ajad.
PacnosHaBaTh W OOBSACHATH, OMUPAACh HAa OMpPENCICHHS, MPSIMO
MIPOTIOPIIMOHATBHEIC " o0patHO MIPONIOPIIMOHATHHEIC
3aBHCUMOCTH MEXy BETHINHAMU; IPUBOIUTH IPUMEPHI

STHX 3aBUCHMOCTEH M3 pEaJbHOTO MHUpa, U3 JAPYIHX YIeOHBIX
npeaMeToB. PemaTe IpakTUKO-OPUEHTHUPOBAaHHBIE 3aJadyd Ha
JpoOH, MPOIEHTHI, NPSAMYI0 U 00paTHYIO NPONOPIHMOHAIBLHOCTH,
MPOIIOPIINH.

Anrebpanueckue
BBIPAXKEHUS

27

bubnnorexa [JOK
https://m.edsoo.ru/7f415b90

OBnanmerp anreOpandeckoil TEPMHUHOJOTHEH H CHMBOJHKOM,
INPUMEHATh €€ B IIPOIECCE OCBOEHMS Y4YeOHOro Marepuaa.
HaxonuTte 3HaueHMs OYKBEHHBIX BBIPAXKCHMH NpPU 3aTaHHBIX
3HaueHHsIX OYKB; BBINOJHITH BBIYHCICHHS 10 (opMmynam.
BrImonHATE peoOpa3oBaHUs IEJIOTO BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM TMOJOOHBIX CJIAraeéMbIX, PacKphITHEM CKOOOK.
BBINONHATE YMHOXKEHNE OJHOYIIEHA HA MHOTOWIEH M MHOTOWJIEHA
Ha MHOTOWICH, NPUMEHATh (OpPMYJIbl KBajgpaTa CYMMBI H
KBaJpaTa pa3HOCTH. OCYyIIECTBIATH PA3JIOKEHIE MHOTOWIECHOB Ha
MHOXKUTEIH ITyTEM BBIHECEHHUS 3a CKOOKM OOIET0 MHOXHTENS,
NpUMEHEeHNsT  (QOpMyJbl  pa3HOCTH  KBajapaToB,  (opmyn
COKpAIIEHHOTO  YMHOXEHHsA. [IpuMeHsATH mpeoOpa3oBaHUe
MHOTOWIEHOB U PEIISHHUs Pa3IMYHBIX 33734 M3 MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB, U3 PEATIbHOM MPAKTHKH.

3HAKOMUTHCS C HCTOPHEH PAa3BUTHS MAaTEMATHKH.

VYpaBHeHus u
HEepaBeHCTBA

20

bubmoreka [TOK
https://m.edso0.ru/7f415b90

Pemartes nuHelHOe ypaBHEHHE C OJHOW NMEPEMEHHOH, MpUMEHss
IIpaBUjIa Mepexoa OT MCXOIHOTO YPaBHEHHUS K PaBHOCHIBHOMY
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emy Oonee mpoctoro Buaa. [IpoBepsTh, sABIsAETCS M KOHKPETHOE
YHUCIIO KOpHEeM ypaBHeHus. IlonOupate mpuMepsl map ducel,
ABISIIOINUXCS PELICHHEM JIMHCHHOTO ypaBHEHHS C JABYMs
nepeMeHHbIMUA. CTPOWUTh B KOOPAWHATHOHM IUIOCKOCTH Tpaduk
JUHEHHOTO ypaBHEHHs C JBYMsI IIE€PEMEHHBIMH; IOJIb3YsCh
rpadukom,

NPUBOAMTH NPHUMEPHI peIlleHUs] ypaBHeHUs. HaxoauTh perieHue
CHCTEMBI JABYX JIMHEHHBIX YpaBHEHHH C ABYMS IE€PEMEHHBIMHU.
CoCTaBIIATh ¥ pellaTh YPaBHCHUE HIIH CHCTEMY

YpaBHEHUH IO YCJOBHIO 3aJa4yd, HHTEPIPETUPOBATH B
COOTBETCTBHHU C KOHTEKCTOM 3aJ1a4H MOJTYYCHHBIH pe3yibTaT.

KoopaunaTs! 1 rpadukm.
OyHKIUH

24

bubnrorexa [JOK
https://m.edsoo.ru/7f415b90

N300paxaTh Ha KOOPJMHATHOW MPSIMOH TOYKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOpIHMHATAM, Jy4H, OTPE3KH,
WHTEPBAJBL, 3alUChIBaTh HMX HA aIreOpauyeckoM s3bIKe.
OTMeyaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpAMHATAM; CTPOUTh TIPapHKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJlaHHBIX (OPMYJIaMH, B TOM YHCJIE C IIOMOLIBIO IU(POBBIX
nabopatopuil. [TpumensTh, U3y4arth NperMYyIIecTBa,
HMHTEPIPETHPOBaTh TpadUUecKuii Crocod NpeACTaBICHUS U
aHajM3a pa3HooOpa3HOW ku3HeHHOW uHpopmaumu. OcBauBaTh
MIOHATHE GbyHKIUH, OBIIAICBATh (bYHKIMOHATBHON
TepMuHONOTHeil. Pacro3naBath nuHeiHy0 QyHkuuio y = kx +
b,omuceiBaTe ©€ cBOiicTBa B 3aBHCHMOCTH OT 3Ha4CHHI
kodpdunuentoB k u b. Crpouts rpadukn TUHEHHOW (YHKINH,
¢yakumn y =| x|. Hcmomb3oBaTh IH(POBEIE pecypechl LIS
HNOCTpOeHHsT  IpadukoB (GYHKIMHA W H3y4YCHHS HX CBOMCTB.
[TpuBoauTh NpUMEpH JIMHEHHBIX 3aBUCHMOCTEH B pealbHBIX
npolreccax u sBJICHUsIX.

IToBTOpEHUE N
000611eHne

Bbubnuoreka [IOK
https://m.edsoo.ru/7f415b90

BriOuparh, NMpuMEHSATh OICHWBATH CIIOCOOBI CpPaBHEHUS YHUCET,
BBIYUCIICHUH, npeoOpa3oBaHuit BEIpAKCHUH, peleHus
ypaBHeHHA.  OCYIIECTBISITH  CAMOKOHTPOJIb  BBITIOJHSIEMBIX
JIEHCTBUH W CaMONPOBEpPKY  pe3yibTaTa  BBIYUCIICHHI,
npeoOpa3oBaHU,



https://m.edsoo.ru/7f415b90
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nocrpoeHuid. Pemars 3amaun U3 peanabHOW KU3HU, NPUMEHSTH
MaTeMaTHYeCKWe 3HAaHWS JUIA peIIeHWs 337ad U3 JApPYTrux
npeaMeToB. PemraTe TEKCTOBBIC 3a/add, CPaBHUBATH, BHIOMPAThH
CrocoOBI pelIcHUs 3a1ay.

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

102
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Yucna 1 BBIYUCICHHUS.
KBanpartnsie KopHU

15

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f417af8

@opMyIupoBaTh ONpeAeTICHHE KBaIpaTHOTO KOPHS
U3 YKcia, apuMETHYECKOro KBaJPaTHOTO KOPHS.
[IpyuMeHATh oOmepanyio HU3BJICYCHHUS KBaJPaTHOIO
KOpHS M3 YHWCJa, MCHONB3Ys TNPH HEO0OXOIUMOCTH
KalnpKyasaTop. OIlleHMBaTh  KBaJpaTHBIE  KOPHU
HENBIMH  YHCIaMH U JAECATUYHBIMH  JIPOOSMH.
CpaBHHBaTP W VYIOPAJOYMBATH paIMOHANBHBIC U
HppaIOHaBbHBIC YWCIIA, 3aIIMCAHHBIE C MTOMOIIBIO
KBaJpaTHBIX KOpHell. MccnenoBate ypaBHeHHE X2 =
a, HaXOIUTh TOYHBIC W MPUOIIDKEHHBIC KOPHU IIPH a
> (. HccnenoBarh CBOWCTBAa KBaJpaTHBIX KOpHEH,
TIPOBOJIS YHCIIOBEIC SKCIEPUMEHTBI c
WCTIONB30BaHUEM  KaJIbKyJsiTopa  (KOMIBIOTEPA).
Jloka3bIBaTh CBONCTBA apru(pMeTHIECKIX
KBaJpaTHBIX  KOPHEH; TNPUMEHATh HX A
nmpeoOpa3oBaHus BbIpaKEHUMH. Breimonuate
npeoOpa3oBaHu BBIpXEHUII, COJIePIKALITIX
KBaJpaTHBIE KOPHH. BwIpakaTh TNepeMEHHBIE U3
TEOMETPUIECKUX u (u3nIecKux tbopmy.
Boluncnate 3HaueHMs BBIPAKEHHUH, COJAEpXKALIUX
KBaJIpaTHbIE KOPHH, MCIOJIB3Ys P HEOOXOANMOCTH
KanbKyJasTop. Mcnonb3oBaTh B XOJ€ pelIeHUs 3ajad
JJIEMEHTapHbIE  TPEACTABICHHUS, CBS3aHHBIE C
IpUOTHKEHHBIMU 3HAYCHUSAMHU BEJIMYHH.
3HAaKOMHTBCS C HCTOPHUEH Pa3BUTHSI MaTEMATHKH.

Yuciia ¥ BBIYUCIIEHUS.

butnuoreka ITOK

DopMyIUpoOBaTh OTpPENENeHHE CTENEeHH C IEIBIM



https://m.edsoo.ru/7f417af8

CTereHs ¢ IEIbIM
[IOKa3aTeleM

https://m.edsoo.ru/7f417af8

nmokaszateneM. [IpefCTaBisATh 3amKcCh OONBIINX H
MaJlbIX 4Kcen B CTaHAapTHOM Buje. CpaBHHBAThH
YHCIIa ¥ BEJIMYUHBI, 3aIllUCaHHBIE C MCIIOJIL30BAHHEM
creriean 10.

Hcnonp30BaTh 3ammch YUCENl B CTAHIAPTHOM BHUJIC
JUTSL BEIPAXKECHUS Pa3MepOB OOBEKTOB, JIUTEIBHOCTU
MPOIIECCOB B OKpyKaroiieM mupe. DopMyaupoBars,
3amuCchiBaTh B CHMBOJHMYECKOH  Qopme
WUTIOCTPUPOBATh MPUMEPAMH CBOMCTBA CTEHEHHU C
LENBIM MOKa3areneM. [IpUMeHsITh CBOMCTBA CTeNEHH
JUIsl  Tpeo0pa3oBaHMs BBIPAKCHUH, COJEpKAIINX
CTENEHM C [EABIM  ITOKa3aTeJeM. BBIMTOIHATE
JICUCTBHS C YUCIAMU, 3aMHCAHHBIMU B CTaHJAPTHOM
Bujie (YMHOXCHUE, ICIICHIE, BO3BCICHHE

B CTETICHD).

Anrebpardeckue
BBIPAXKEHUSL.
KBanpaTHslit TpEXUeH

butnuoreka IIOK
https://m.edsoo.ru/7f417af8

PacnoznaBate KBaJpaTHBIN TPEXUJIEH,
YCTaHABJIMBATh BO3MOXHOCTb €r0 pPAa3JIOKEHHUS Ha
MHOXHUTENW.  PackiagpiBaTh  Ha  MHOXHUTENIH
KBaJpaTHbIA  TPEXWIEH C  HEOTPHUIATEIbHBIM
JIMCKPUMHUHAHTOM.

Anrebpanueckue
BBIPAXCHUA.
Anrebpanueckas Jpoob

15

Bbubnaunoreka [JOK
https://m.edsoo.ru/7f417af8

3anuchIBaTh anreOpanydeckue BelpaxeHus. Haxoants
00NacTb OIpENeNICHUs] PAlOHAIBHOTO BBIPAKCHUS.
BBINONMHATE 4MCIIOBBIE IMOJCTAHOBKM M BBIYHCISTH
3HaueHHe Jpo0M, B TOM YHCIE C [OMOUIBIO
KaJbKyJsiTopa. GOpMyJIMpoBaTh OCHOBHOE CBOWCTBO
anreOpandeckol JIpoOM M TPHUMEHSTb €ro s
nmpeoOpa3oBaHuss ApoOeil. BBIMOMHATH AecTBUA C
aredpandecKuMu JIpo0siMu. [MpumensTH
NpeoOpa3oBaHMsl BBIPAKECHUH [UI PEIICHHUS 3aaad.
Brlpaxats nepemennsle U3 Gopmyia ((PU3HUECKUX,
TreOMETPUYECKHX, OTIMCBHIBAIOLINX ObITOBBIE
CHUTYaIHN).
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YpaBHeHus u
HEpaBEHCTBA.
KBanpaTHble ypaBHEHUS

15

Bbubnuorexa [JOK
https://m.edsoo.ru/7f417af8

PacrnozHaBaTh KBaapaTHBIC ypaBHEHHS. 3alNCHIBATh
(opMyy KOpHEH KBaJpaTHOTO YPaBHEHUS; pEILIaTh
KBaJ[paTHBIC ypPaBHEHHS — IIOJIHBIC W HETIOJHBIC.
IIpoBonuTs MpocTeinye uccae10BaHus KBaAPaTHbIX
ypaBHeHMH. Pemate ypaBHeHHs, cBOZsIIUECS K
KBaJIpaTHBIM, C TOMOUIBIO Ipeo0pa3oBaHUi H
3aMECHOM IIEPEMEHHOMU.

HaOmonate u aHaM3MPOBATh CBA3b MEXKIY KOPHSIMHU
n  Kod((UIMEHTAaMH KBAaJPAaTHOTO  YpPaBHEHHUS.
DopmynupoBats TeopeMy Buera, a Takxke oOpaTHyro
- TEOpeMy, MPUMEHSITh 3T TEOPEMbI [UIS PEIICHUS
3ajga4. PemaTh TEKCTOBBIE 3aJaddl anreOpanvecKuM
CII0COOOM: MEPEXOINUTh oT CIIOBECHOH
(hOpMYJTPOBKH YCIIOBHS 3a7auu

K anreOpanyeckoil Mojenn MNyTéM COCTaBICHUS
YpaBHEHMS; pellaTh COCTaBICHHOE YpaBHEHHUE;
UHTEPIPETUPOBATh  pe3ysbTaT. 3HAKOMHUTBCS C
UCTOpHUEl pa3BUTHA anreOpsl.

YpaBHeHus u
HepaBeHCTBa. CHCTEMBI
ypaBHEHUH

13

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f417af8

PacriozHaBaTth JMHEWHbIE YpaBHEHHUS C JABYMSA
nepemenHbiMi.  CTpouTh  rpadukd  JIMHEHHBIX
YpaBHEHH, B TOM YHUCIIE HCIOJB3YS IH(PPOBLIE
pecypchl. Paznuuars rapasuiesibHbIe u
nepeceKaroiecs npsimbie

0 UX YypaBHEHMsIM. PemaTe CcUCTEMBI JBYyX
JUHEMHBIX ypaBHEHUH C JBYMSI TI€pPEMEHHBIMU
MOJACTAaHOBKON M cliokeHueM.Pemars mnpocreiiive
CUCTEMBI, B KOTOpPBIX OJHO U3 YypaBHEHUIl He
SIBIISIETCS] TMHCHHBIM.

IIpuBOAUTH rpa@UUECKYI0 HHTEPIPETAIIUIO PEIICHUS
YpaBHEHHS C JBYMs TEPEMEHHBIMH W CHCTEM
YpaBHEHHH ¢ [ByMs IepeMeHHbIMU. Pemarts
TEKCTOBBIC 33JIa4M aNTreOpandecKuM CrocoooMm.
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VYpaBHeHus U
HEpaBEHCTBA.
HepagencrBa

12

Bbubnuorexa I[IOK
https://m.edsoo.ru/7f417af8

@opMynUpOBaTh CBOMCTBA YHCJIOBBIX HEPABEHCTB,
WUIIOCTPUPOBAaTh MX HAa KOOPIMHATHOM HpPsSMO,
JOKa3bIBaTh anreOpamdecku. [IpUMEHATH CBoOiicTBa
HEpaBEeHCTB B XOJ€ pelleHus 3axad. Pemats
JUHEHHBIE HEpaBEeHCTBA C OJHOI IepeMEeHHOH,
U300pakaTh peEIICHHE HEpaBEeHCTBA Ha YHUCIOBOU
npsMoi. Pemiate cucTeMbl JIMHEHHBIX HEPABEHCTB,
U300pakaTh pEIICHHE CHUCTEMBbl HEpPaBEHCTB Ha
YUCJIOBOM MpsAMOL.

Oynukiun. OCHOBHBIE
MOHATHUS

bubanoreka [JOK
https://m.edsoo.ru/7f417af8

Hcnonp3oBath (pyHKUMOHAIBHYIO TEPMUHOJIOTHIO H
CHUMBOJIMKY. BbluHMCIATE  3HaueHHs  (YHKIHH,
3aJjaHHBIX POPMYTaMu

(mpu HEOOXOOMMOCTH HCHOJIB30BaTh KaJIbKYJSATOD);
COCTaBJIATh TAONMMIB! 3HauYeHUH (QyHKIMH. CTpPOUTh
Mo ToukaM rpaduku GyHKImiA. ONHICEBaTh CBOCTBA
¢yHknmn  Ha  ocHOoBe e rpaduIecKoro
npeacTaBiaeHus. Vcnonb3oBate  (YHKIMOHAIBHYIO
TEPMUHOJIOTHIO | cuMBOJMKy. MccnenoBats
OpuMepsl  TpadHKOB, OTPAXKAIOIIUX  pealbHbIE
mporeccel W sABICHUA. lIpMBOIUTE  NpHMeEpHI
MPOLIECCOB U SIBJIEHUN C 3aJlaHHBIMU CBONCTBaMH.
Hcnonp30BaTh  KOMIBIOTEPHBIE MPOTPAMMBI IS
nocTpoeHus rpadukoB (YHKUMH W HM3Y4eHHS HX
CBOWCTB.

@yHkuuu. Yucnosble
bysKIIN

Bbutnuorexa IIOK
https://m.edsoo.ru/7f417af8

Haxoaute ¢ nomormipto rpaduka GpyHKIMM 3HaUeHHE
OJTHOW M3 PacCMaTPUBAEMBIX BEJIMYMH IO 3HAUYEHHUIO
Ipyroid. B HeCJOXHBIX cllydasx  BbIpaxarb
¢dopmynoit 3aBHCUMOCTBMEXKAY BEIMYHHAMU.
OnuceIBaTh XapakTep U3MEHEHUs OJHOM BEITMUYUHBI B
3aBHCUMOCTH OT H3MEHEHus Apyroi. Pacmo3naBatb
BH/IbI U3y4aeMbIX (GyHKIHMHA. IToxa3siBaTh
CXEMaTH4YeCKH MOJOXEHHE Ha  KOOPJMHATHON
TIOCKOCTH
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rpadukoB yHKIHil Bima: y = x2, y=x3,y=\x, y =
|x |. HMcmomp3oBath (YHKIMOHATIHHO-TpaduyecKie
OpEeACTaBICHUS U1 peIIeHUs M MCCIEJOBaHUSL
YpaBHEHHH M CHUCTeM YypaBHeHul. IIpumeHars
dpoBBIe pecypchl A MOCTPOCHUs TIpauKoB
GyHKIMH.

BriOuparb, NpPUMEHSTH,  OLIEHHBATh  CIIOCOOBI
CpaBHEHUsI 4YHCEJl, BBIUMCIICHUH, NpeoOpa3oBaHMI
BBIp@KEHHUM, pelieHus ypaBHeHHH. OCYyIECTBIATH
CaMOKOHTPOJIb BBITTOTHAEMBIX JeUCTBUM 51

10 IToBTOpEHUE N 6 Bubmmorexa [IOK ;;tsgp?z:oef;gnﬁ pesyIRTaTa BRIAMCICHIH,
06001enue https://m.edsoo.ru/7f417af8 . ’ .
mocTpoeHn. Pemarts 3amaum U3 peanbHON KHU3HH,
MPUMEHATh MaTeMaTHYECKUE 3HAHUS IS PEUICHUS
3a/aq U3 APYTHUX MPEeIMETOB.
Pemarte TekcToBBIE 3amadu, CpaBHUBATh, BHIOMPATH
CIIOCOOBI PEIICHHUS 3a1a4H.
OBILIEE KOJIMYECTBO 102

YACOB IO ITPOT'PAMME
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Bbubnnoreka [JOK
https://m.edso0.ru/7f419d08

Pa3BuBarh npeacTaBieHHs O YACIaX: OT MHOXKECTBA
HaTypaJ'H)HbIX YUCCJI 10 MHO>XKECTBaA [[eﬁCTBHTeJ'IbHLIX
O3HAKOMHTELCS c

YUCCII. BO3MOXHOCTBIO

Hpe}lCTaBHeHI/Iﬂ HeﬁCTBHTeHBHOFO quciaa KakK
npoodu,

panroOHaJIbHBIX u

OECKOHEUHOH  JEeCATHYHOU NIPUMEHATH

JIECSITUYHBIE  TPUOIKEHUS
HppaIMOHAIHHBIX H3ob6paxath
JNEHCTBUTENBHBIE YHCIa TOYKAMH  KOOPIUHATHOU
TpsiIMO¥i. 3aNnChIBaTh, CPABHUBATE H YIIOPSIOINBATEH
JICCTBUTCIIHHEIC BrimonasaTs,
YCTHBIC W TIHCBMCHHBIC MPHUEMBI, apU(PMETHICCKHE

,I[CﬁCTBI/IH C paluOHAJIbHBIMU YHCJIAMH; HAXOJUTb

YHUCCII.

qucia. coucrasn

3HAQYEHHSI CTEICHEH C OCIBIMU  IIOKA3aTC/IIMU U

KOpHeﬁ; BBIYUCIIATH 3HA4YCHUA YHCJIOBBIX

BBIPAXKEHUI. ITonyunts NIPEICTaBICHHE 0

3HAYUMOCTHU I[eﬁCTBHTeHLHLIX YHUCCII B

HpaKTI/I‘IeCKOﬁ JCATCIBbHOCTHU YCJIOBCKaA.
AHaJ'II/ISI/IPOBaTL n ac€jiaTb BBIBOABI O TOYHOCTH
l'IpI/I6J'II/I)KCHI/IH ﬂeﬁCTBHTeHBHOFO quciia npu
peuicHun

3aJa4y. OprFJ'IHTB )ICﬁCTBHTeHBHBIe

BBITNIOJIHATE  MPUKUAKY Ppe3yJibTaTa BLI‘{I/ICHCHPI?I,

YHUCIa,

OLICHKY 3HAYEHUHYHUCIIOBBIX

3HAaKOMHTBCS C HCTOPHUEH Pa3BUTHSI MaTEMATHKH.

BBIPAXKEHUH.

VYpaBHEeHMs U HEPABEHCTBA.
VYpaBHeHus ¢ 0AHON

14

bubnnoreka IJOK
https://m.edsoo0.ru/7f419d08

OCBaI/IBaTL, 3allIOMHHATDh U IIPUMCHATH l"pa(bI/I‘JCCKI/Ie
METOJbI ITPU pCHICHUN ypaBHeHHﬁ, HEPABCHCTB U UX
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https://m.edsoo.ru/7f419d08

[IEpEMEHHOMN

cucteM. PacnosnaBate  memele W APOOHBIE
ypaBHEHHS.

Pewate nuHEWHBIE W KBaJpaTHbIE YpaBHEHMS,
YpaBHEHMS, CBOASIIMECS K HHUM, [pocTeHime
JNpoOHO-pallMOHaNIbHEIE  ypaBHeHus. [Ipensarats
BO3MOJKHBIE CIIOCOOBI pEIICHHs TEKCTOBBIX 3a7ad,
00CYXIaTh MX U peraTh TEKCTOBbIE 3a/1aul Pa3HbIMU
criocobamMu. 3HAKOMHUTBCS C MCTOPUEH pa3BUTHUS
MaTeMaTHKH.

YPaBHeHI/Iﬂ 1 HCPABCHCTBA.

CucreMbl ypaBHEHUH

14

Bbubnnorexa [JOK
https://m.edsoo.ru/7f419d08

OcBauBath ¥ NPUMEHATH PUEMBI PELLICHUS CUCTEMBI
JIByX JIMHEHHBIX YPaBHEHUU C JBYMsI IIEPEMEHHBIMU
nu

CHCTEMBI JBYX YpaBHCHHMH, B KOTOPBIX OJHO
ypaBHEHHE HE SBJIACTCS JHHEHHBIM. Mcronp3oBath
(yHKIIMOHATbHO-Tpa()UUECKUE TPEACTaBICHHUS IS
PCLICHNUS U UCCIICAOBAHUS YPaBHEHUH M CUCTEM.
AHanm3upoBaTh ~ TEKCTHI  3ajgad, pemlath HX
anreOpandeckuM  CIOCOOOM:  MEpexXoguTh  OT
CIIOBECHOH  (DOpMYNIMpOBKM YCIOBUSL 3aJaud K
anreOpandeckoil  Mojenu MyTéM  COCTaBJICHUS
CHCTeMbl ~ ypaBHEHHH; pellaTh  COCTaBJICHHYIO
CUCTEMY YPaBHEHUI; UHTEPIIPETUPOBATH PE3YJIbTAT.
3HaKOMUTECS ¢ HCTOPHEH Pa3BUTHS MaTeMaTHKH.

ypaBHeHI/Iﬂ 1 HCPAaBCHCTBA.

Hepasencrpa

16

Bbubnaunoreka [JOK
https://m.edso0.ru/7f419d08

Uuratk, 3a1IUCBIBATH, IOHUMATh, UHTEPIIPETUPOBATH
HEPABEHCTBA; UCII0JIb30BaTh CUMBOJIIMKY U
TEPMHUHOJIOTUIO. BainonHsaTe peobpa3oBaHus
HEPaBEHCTB, HCIIOJIB30BaTh MJsI IPeoOpa3oBaHUSA
CBOWMCTBA UHUCIIOBBIX HEpaBEeHCTB. Pacno3HaBaTh
JIUHEHHBIE U KBaJpaTHbIE HEpaBeHCTBa. Pemarts
JIVHEHHBIE  HEPABEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPAaBEHCTB, CUCTEMbl HEPABCHCTB, BKIIFOYAIOIIUX

KBaJIpaTHOE HEPABEHCTBO, U peIIaTh UX; 00CyXKIaTh
MOJy4YeHHBIE pemeHus. V3o00paxaTe pelieHne
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HEPaBEHCTBA M CHCTEMBI HEPAaBEHCTB Ha YHCIOBOH
MpAMOHN, 3alMCBHIBATh  PEIICHHE C  OMOIIBIO
CHMBOJIOB. Pemate KBagpaTHbIE HEPaBEHCTBA,
ucronb3ys rpadudeckue npencrasienus. OcBanBarh
U TIPUMEHATh HEPAaBEHCTBA IIPU PELICHUU PA3IUYHBIX
3aJa4, B TOM YHCJI€ IPAKTUKO-OPHEHTUPOBAHHBIX.

OyHKUMU

16

bubanoreka [JOK
https://m.edso0.ru/7f419d08

Pacro3naBath  BUABI  HM3y4YaeMbBIX  (DYHKIIHI;
WJUTIOCTPUPOBATD CXEMAaTHUYECKH, 0OBSICHATB
pacmoyioXKeHHe Ha  KOOPAMHATHOH  IIOCKOCTH
rpadukoB Gpynkuuii Buga: y = kx, y =kx + b, y =kx,
y=x2,y =x3, y = Vx, y = |X | B 3aBHCHMOCTH OT
3HaYeHUI K03 (HUIUECHTOB; ONMCHIBATH X CBOWCTBA.
PacriozHaBaTh  KBaJpaTHYHYR  (QYHKLHIO IO
¢dopmyore.

[puBoOIUTE MPUMEPHI KBaAPAaTUYHBIX 3aBUCUMOCTEH

U3 peabHON KU3HH, (HU3UKH, TEOMETPHH. BBIABIATH
U 00001maTh 0COOCHHOCTH TpaduKa KBaApaTUIHOU
¢bynkuun y = ax2 + bx + c. Crtpouth 1 u300paxarh
CXeMaTH4eCKH TpauKH KBaJpaTHYHBIX (YHKIHH,
3aJjaHHbIX GOpMyJaMu BUIay = ax2,y =ax2+q,y =
ax + p)2, y = ax2 + bx + c¢. AHanu3upoBaTh H
NPUMEHSTh CBOWCTBAa M3Y4YECHHBIX (YHKLMHA U MX
MOCTPOCHHS, B TOM YHCJIC C IOMOIIBIO LHU(PPOBBIX

pecypcos.

Yucosbie
MOCIEA0BATEIIFHOCTH

15

Bbutnuorexa IIOK
https://m.edso0.ru/7f419d08

OcBaunBaTh U NPUMEHSATH UHACKCHBIE 0003HAUYCHHUS,

CTPOUTH peUYeBbIC BHICKA3BIBAHUS C HCIIOJIb30BAHHEM
TEPMHUHOJIOTHH, CBSI3aHHOM c IIOHSITHEM
MOCTICIOBATEIBHOCTH. AHAIH3UPOBATh (POpPMYITy n-
ro 4jeHa MOCJIeI0BAaTEeNIbHOCTH WIH PEKYPPEHTHYIO
bopmyny u BBIYHCIISITH YJICHEI
MOCJIeI0BaTEILHOCTEH, 3aJaHHBIX ITUMU
dbopmymamu. YcraHaBIMBaTh 3aKOHOMEPHOCTh B
MOCTPOCHUN TIOCIIEIOBATEILHOCTH, €CIIA BBITACAHBI
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IepBble  HECKONbKO ¢ wieHoB. Pacro3HaBaTh
apu(QMETHYECKYI0O W T'€OMETPHUYECKYIO IPOTPECCHH
IPU pasHbIX croco0ax 3amaHus. Pemarts 3amadu ¢
UCIIOJIb30BaHUEM bopmyn n-ro YJieHa
apu(pMETHYECKO M TEeOMETPUUYECKOIl MpOrpeccu,
CYMMBI TIEpBBIX N wieHOB. l300pakarh uJeHBI
MOCJI/IOBATENILHOCTH TOYKAMU Ha KOOPJMHATHOU
iockocTH. PaccMaTpuBaTh NpUMEpHI MPOLECCOB U
SIBJICHHH W3 PpeaJbHOIM KM3HH, WLIIOCTPHPYIOLINE
W3MEHEHHE B apuU(METHYeCKOi MporpeccHu, B
TeOMETPHYCCKOM HPOTPECCHH; n300paxaTh
COOTBETCTBYIOIIIME  3aBUCUMOCTH  TpadHYECcKH.
Pemare 3amaum, CBs3aHHBIE C  YHCJIOBBIMH
HOCIIE0BAaTeIbHOCTAMY, B TOM 4HCIE 3aJaddl H3
peajbHOW JKU3HHM C HCIHOJb30BaHUEM IM(POBBIX
TEXHOJIOTHI (3JEKTPOHHBIX TaOmul, rpaduieckoro
KaJIbKYyJISITOpa W T.IL.). Pemars 3amaun Ha CI0XKHBIC
NPOLEHTbl, B TOM YHCIIE 3aJaud M3 pealbHOH
NPaKTUKK  (C  HCIOJB30BAHHEM  KaJbKYJISTOPA).
3HAKOMUTECS C HCTOPHEH Pa3BUTHI MaTEMaTHKH.

IToBTOpenue, 06001IEHNE,
CUCTEMAaTHU3alMs 3HAaHUH

18

Bbutnuorexa IIOK
https://m.edso0.ru/7f419d08

OmnepupoBatb MOHATHUSIMHU: MHO>KECTBO,
MOJMHOXKECTBO, ~ OINEpAllMi  HAJd MHOXECTBaMU;
HCIONb30BaTh rpaguyeckoe MpeJCTaBICHUE
MHOXKECTB JJIsl ONMCaHHs pPealbHBIX MPOLECCOB H
SIBTICHUH, TIPH PEIIeHUN 3a/ad M3 JPYruX ydeOHBIX
MPEeIMETOB. AKTyaau3HpOBaTh TEPMHUHOJIOTHIO U
OCHOBHBIE  JIEWCTBUS, CBS3aHHBIE C YUCJIAMHU:
HaTypalbHOE YHUCIIO, IPOCTOE M COCTABHOE YHUCIIA,
JEMUMOCTh ~ HATypalbHBIX  YHCEN,  MNpPHU3HAKU
JEIMMOCTH,  LENI0e  4HMCIO, MOAYJNb  4YHCIA,
OOBIKHOBEHHAsI W JAECATHYHAS APOOH, CTaHIApTHBIN
BUJ 9HCTa, apu(METHIECKIH KBaJpaTHBIH KOPEHb.

BrINonHATE NEeHCTBUA, CPaBHUBATE U YIOPSIOUUBATh
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Yycia, TPEICTAaBIATh 4YWCIAa HAa KOOPIHMHATHOU
MIPAMOH, OKPYTJATh YHCIIA; BBIOIHATh NPUKUIKY U
OLICHKY pe3yJbTaTa BEIYHCICHUH. PemaTs TeKCTOBBIE
3ajaun  apudmerndyeckum  crmocoboM.  Pemats
NpaKTUYeCKHUe 3aJadd, CoJepkKallue IPOLEHTHI,
JIOJTIH, 4acTH, BBIPAXKAIOIUE 3aBUCUMOCTH: CKOPOCTb
— BpeMs — paccTOsiHMe, IIeHa — KOJIMYECTBO —
CTOUMOCTb, 00BEM paboTsl — BpeMs —
MIPOM3BOANTEIBHOCTh TpyZAa. Pa30mpare peanbHbIE
KU3HEHHBIE CUTYyaluH, (JOPMYyIUPOBATh UX HA SI3bIKE
MaTeMaTuK{, HaXOAWUTh  pEIICHHE, IPUMEHSA
MaTeMaTH4ecKHUi  ammapar,  HWHTEpIPEeTHPOBAThH
pesynbrar. OmnepupoBaTh TMOHATHSMHU: CTEIEHb C
LEJBIM MoKa3aTesieM, apupMeTHIeCKUil KBaJIpaTHBIN
KOpEHb, MHOTOWICH, anreOpauueckas  JapoOb,
TOXKIECTBO. BBINONHATE  OCHOBHBIE  JIEHCTBUSA:
BBINOJIHATH pacuéThl o bopmyiam,
mpeoOpa3oBeIBaTh LeJble, APOOHO-pAIlOHAIBHBIC
BBIpaKEHUS U BBIPAXKEHUS c KOPHSIMH,
peanu30BBIBaTh  pa3lioKEHHE  MHOTOYJIEeHa  Ha
MHOXXKHTEIH, B TOM 4YHCJIE€ C HCHOJIB30BaHUEM
(opMyn pa3sHOCTH KBaJpaToB M KBajpara CyMMBI U
pa3sHOCTH;  HAaXOAWTh  JONYCTUMBIE  3HAYEHHS
MePEMEHHBIX IS JIpoOHO-paOHATBHBIX
BBIPAKEHUI, KOpHEe. MonenupoBaTb C IOMOILBIO
dbopMyn  peanbHblE  TpPOLECCHI U SIBICHMS.
OnepupoBath  MOHATHSAMH:  (QYHKIHA, Tpadux
¢dbyHKIHN, HYJIH GbyHKIHH, IIPOMEXKYTKH
3HAKOIOCTOSHCTBA,  NPOMEXYTKH  BO3pacTaHUs,
yObIBaHMs, HauOoJsblIee W HaMMEHbLIEE 3HAYCHHS
(¢yHKIMH. AHaIM3UPOBaTh, CPABHUBATH, OOCYXIATh
cBOMcTBa (PyHKIUH, CTPOUTH MX I'Pa(UKH.

Onepuposatb HNOHATUSIMHU: npsMast




MIPONIOPIIMOHATILHOCTD, oOparHas
MPONIOPLHOHAIBHOCTD, JMHeHHas byHKIU,
KBampatudHas (QyHKOWsA, napabona, rTHmepOoIa.
Hcnons3oBath rpaduku [uist onpenesieHns: CBOWCTB,
MPOLIECCOB U 3aBUCUMOCTEH, ISl pelieHus 3a/1ad U3
JIpYrux y4eOHBIX NPEIMETOB U peajbHOW JKH3HH;
MOJICTIMPOBAaTh C TIOMOIIBIO TpaduKOB peanbHbIC
npouecckl W siBIeHUS. Bblpaxars  ¢dopmynaMu
3aBHCUMOCTH MEXIY BEITMYMHAMHU.

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102




TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauuecTBo yacoB

HaumeHnoBanue
No Kourposs DyekTpoHHbIe (1U(ppoBLHIE)
pa3iesioB U TeM [IpakTauec

/i Beero HBIE o0pa3oBaTejibHbIE pecypChl
NPorpaMmbl KHe padoThI

padoThI

OcHoOBHBIE BUIbI 1eSITEILHOCTH 00y4aOIINXCS

DopMynHpOBaTh OCHOBHBIC MOHATHSA U ONPEACICHUS.
Pacnio3HaBaTh U3y4eHHbIE T€OMETPUYECKHE QUTYDBL,
ONpeNeNaATh UX B3aUMHOE PACIIOJIOKEHHE, BBIOIHAT
4yepTéx M0 ycJOoBUIO 3ajaudd. IIpoBoauTs mpocreimue
MOCTPOCHUA C IIOMOINBIO IMPKYJISs M JIMHEHKH.
IIpocreiimue W3smepars  nuHEHBIE W YIJIOBBIE  BEJIWYMHBI
TeOMETPUYECKHE (PUTYPBI TEOMETPUYECKHX M MNPAKTHYECKUX  OOBEKTOB.
U UX CBOICTBA. Bubmmorexa [IOK OnpenensaTs «Ha T1a3)» pa3Mephl peaIbHBIX 00BEKTOB,
Usmepenune https://m.edsoo.ru/7f415e2e MPOBOAUTh TPyOYyI0 OLEHKY HX pa3MepoB. Pemats
TeOMETPUYECKIX 3a7]a4M Ha BBIYHCIICHHE JUIMH OTPE3KOB M BEJINUUH

BEJINYUH yrioB. Pemarts 3a1a4n Ha B3aMMHOE PACIIOIOKEHUE
reomerpuueckux ¢uryp. IIpoBoauTs Kinaccupukaimio
YIJIOB, BBIYUCIITH JIMHEHHBIE W YIJIOBbIE BEIIMYWHBI,
MIPOBOANTD HEOOXO/IUMBIE Jl0Ka3aTeIbHbIe
paccyxleHnsi. 3HaKOMHUTbCS C MCTOpUEH pPa3BUTHS
TEOMETPHUH.

PacniozHaBaTe mapel PpaBHBIX TPEYTOJIBHUKOB Ha
TOTOBBIX YepTeXkax (C yKa3aHHeM NPU3HAKOB)BEIBOIUTE
ciencTBHA (PaBEHCTB COOTBETCTBYIOIIIX

3JIEMEHTOR) u3 paBEHCTB TPEYTOJILHUKOB.
Bbubnuoreka [IOK

2 Tpeyrombaki 22 1 https://m.edsoo.ru/7f415e2e

(DopMmep()BaTL OIIpEACJICHUS: OCTpPOYT'OJIbHOTO,
TyHOYTroJIbHOI'0, MNpAMOYI'OJIbHOTO, paBHO6eL[p€HHOFO,

PAaBHOCTOPOHHETO TPCYTOJIbHUKOB; 6I/ICC€KTpI/ICLI,

BBICOTHI, MEIHUaHbI TPCYTOJIbHUKA, CCPEAUHHOTO

MEepHEeHANKYIIsIpa OTpe3Ka; MEpUMeTpa TPEyroJIbHHKA.
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DopMynupoBaTh CBOMCTBA u [IPU3HAKU
paBHOOEnpeHHOTO TpeyronbHuKa. CTPOHUTH YepTEKH,
pemiate 3agadd C IIOMOIIBIO HAXOXKICHUS pPaBHBIX
TpeyroibHUKOB. IIpUMEHsATH TpPU3HAKM paBEHCTBA
HPSMOYTOBHBIX TPEyrOJIbHUKOB B 3aja4ax.
Hcnonb3oBaTh 1U(POBBIE pecypchl Al UCCIEIOBaHUS
CBOWCTB M3y4aeMbIX (uryp. 3HaKOMHUTBHCS C UCTOpHUEH
Pa3BUTHSI TEOMETPHUH.

ITapannenbHble NpsMBILE,
CyMMa YIJIoB
TpEyrojbHUKa

14

bubamoreka [TOK
https://m.edsoo.ru/7f415e2¢

DopMynHpOBaTh MOHATHE NAPATUICIBHBIX NMPSIMBIX,
HaxOJUTh INIpaKkTU4eckue npumepsl. M3ydyars cBoMCTBa
YIJIOB, 00pa3oBaHHbIX pu HepeceyeHn!
napajulelIbHbIX — OpsMbIX  cekymeil.  IIpoBoguth
JIOKa3aTeNnbCcTBA MApaIeIbHOCTH  JABYX MpPSMBIX C
MIOMOIIBIO YTJIOB, OOpa3OBaHHBIX IPH IEpPEeCceUCHUN
3TUX NPSAMBIX TpeTbeld NpsAMON. Bruuciate cymmy
YIIOB TPEYroJbHUKA W MHOroyroybHuka. Haxogurts
YUCIOBbIE M OyKBEHHBIC  3HAUEHHS  YIJIOB B
TEOMETPUUYECKHUX 3a1a4aX C UCIIOIb30BAHUEM TEOPEM

0 CyMME YIJIOB TpPEYrOJbHUKAa U MHOIOYI'OJbHUKA.
3HAKOMUTHCS C UCTOPHEH Pa3BUTHUS TEOMETPUH.

OKpYXHOCTb U KPYT.
T'eomerpuueckue
MOCTPOEHHUS

14

bubanorexa [IOK
https://m.edsoo.ru/7f415e2e

DopMyIIUPOBATH ONPEAEIIEHUS: OKPYKHOCTHU, XOPBL,

JIMaMeTpa U KacaTeJIbHOHM K OKpy>XKHOCTH. M3ydarh ux

CBOMWCTBa, NMPU3HAKHU, CTPOUTH depTexku. Vcciaenosars,
B TOM 4YHCIE WCHOJB3ysS IH(PPOBBIE PECYpPCHI:
OKPYXXHOCTbh, BITUCAHHYIO B yTOJI; LEHTP OKPYXHOCTH,
BIIMCAaHHOW B YTOJI; PaBEHCTBO OTPE3KOBKACATEIIbHBIX.
UcnonszoBars meton I'MT st joka3zatenbcTBa TeOpeM
0 TepeceueHHH OWCCEKTPHUC YTIIOB TPEYrOJbHHUKA U
CepelMHHBIX NEPIEeHIUKYISIPOB K CTOpOHaM
TpeyrogpHuka ¢ nomompeto I'MT. OsnangeBath
MOHATHSIMU BIMCAHHOM M ONUCAHHOM OKPYKHOCTEH
TPEYroJbHUKA, HAXOJUTh LEHTPbl ITUX OKPY>KHOCTEH.
PemaTth OCHOBHBIE 3aJauyd Ha TMOCTPOEHHE: VIJa,
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pPaBHOTO JAaHHOMY; CEPEOWHHOTO IEPICHANKYJIApa
JIAHHOTO OTPE3Ka; NPsIMOM, IPOXOAIIEH Yepe3 NaHHYIO
TOUKY M HNEPHEHAUKYJISIPHOW  JaHHOW  HpsSMOIi;
OMCCEKTPHUCHl  JTAaHHOTO  YIJIa; TPEYTOJbHUKOB MO
pa3IUYHBIM D3JIEMEHTaM. 3HAKOMUTBbCS C HCTOpueit
Pa3BUTHS TEOMETPHHU.

IIoBTOpEHNUE, Bubmmoreka [IOK Pewate 3amaun Ha NOBTOpPEHME, WIUIIOCTPUPYIOLIUE
0000111eH1E 3HAHUI 4 https://m.edsoo.ru/7f415e2¢ CBSI3H MEXK/Y Pa3THYHBIMU YACTSIMH Kypca.
OBIIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME
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8 KVIACC

Ne
n/n

HaumenoBanue pasnenos u
TeM MpPOrpamMMsl

KoaunyecTBo yacoB

Bcero

Konrpoas
HbIe
padoTsI

IIpakrnuec
KHe
padoTsI

JJieKTpOHHbIE (HU(ppoBHIE)
o0pa3oBaTesIbHbIE pecypebl

OcHoOBHBIE BUIbI 1eSITEILHOCTH 00y4aIOIINXCS

YeTpIpEXyTONbHUKH

12

Bubnuoreka I[JOK
https://m.edsoo.ru/7f417e18

N3o6paxats u HaXOJIUTh Ha yepTexKax
YEeTHIPEXYTONBHUKN PA3HBIX BHUJIOB M HX SJIEMEHTHI.
@opMynupoBaTh OMNpENENCHUS: TapaieaorpaMma,
OpSAMOYTOJNIbHUKA, pomOa, KBajapara, Tpareluy,
paBHOOOKO# Tpameuuu, NPsIMOYTOJIbHOW TparelyH.
Jloka3pIBaTh M MCIIONB30BAaTh IIPH pPEIICHHM 3a1ad
MIPU3HAKH u CBOWCTBA! napanienorpaMMa,
MpSAMOYTOJbHUKA, poMOa, KBajgpaTa, Tpaleluy,
PaBHOOOKOHM Tpamenuy, NPsMOYTOJIBHOM TpamenuH.
[IpyMeHATs METOX yABOCHHS MEAHAHbI TPEYTOJNBHUKA.
Hcnons3oBaTh nn(ppoBBIE pecypChl ATl HCCIIETOBAHUS
CBOWCTB M3y4aeMBIX (QUTYp. 3HAKOMHUTHCS C HCTOPUCH
Pa3BUTHS TEOMETPHH.

Teopema daineca u TeopeMa o
MIPONOPLIMOHATIBHBIX
OTpe3Kax, MOJ00HEIC
TPEYTrOJIbHUKU

15

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f417e18

IIpoBOaUTE MOCTPOEHUS C MOMOILBIO LHUPKYJId U
JUHEMKUM C ucnoiib3oBaHue TeopeMbl @aneca u
TEOPEMBbl O NPONOPUUOHATBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIM MPONOPLUUOHAIBHBIN OTpe3oK. [IpoBoauTh
JI0Ka3aTeNbCTBO TOTO, YTO MEIHUAHbl TPEYTrOoJbHUKA
MEPECEeKaoTCsd B OJHOM TOUYKE, U HAXOJUTHCBS3b C
LIEHTPOM MaccC, HaXOIUTh OTHOLIEHHWE, B KOTOPOM
MeJIMaHbl ACNIATCS TOYKOU UX TIEPECeUCHHUS.

Haxomute momoOHBIE TPEYTONBHUKA Ha TOTOBBIX
yepTexKax ¢ yKa3aHHEM COOTBETCTBYIOIIMX MPHU3HAKOB
motobusi. Pemare 3aaun Ha MOOOHBIE TPEYTOIBHUKHI
C TIOMOIIbIO CAMOCTOSITEIILHOTO MOCTPOEHUSI YepTeKen
W HaXOXJICHUS IMOJOOHBIX TPEYTrONLHUKOB. [TpoBOTUTE
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JOKa3aTelIbCTBa C  HCHOJIB30BAaHHEM  IIPU3HAKOB
monobus. Jloka3plBaTh TpPHM TpPHU3HAKA MOJOOHS
TPEYToJbHUKOB. [IpUMEHATh TOMyYeHHBIE 3HAHHS NPH
pELICHNN TeOMETPUYECKUX M IPAKTUYECKHX 3ajad.
3HaKOMUTHCS C UCTOPHUEH Pa3BUTHUSI TEOMETPHH.

IInomans. Haxoxnenue
UTONIA/ICH TPEYTOJbHUKOB U
MHOTOYTOJIbHBIX (puryp.
[Tnomann mogoOHBIX GUTYp

14

Bbubmuorexa [JOK
https://m.edsoo.ru/7f417e18

OBmageBaTh TNEPBUYHBIMH  IPEACTABICHUAMH 00
obmelt Teopmu Momamu (Mepbl), (GOPMYIHPOBATH
CBOMCTBA IUIOIIA/AHN, BBISICHATH UX HAIJISIAHBIA CMBICI.
BeiBoauTh (GoOpMyINBl IUIOMIAAM TapajuiesiorpamMMa,
TPEyroJbHUKA, Tpaneuud u3 (OPMYJbl IUIOLIATH
npsMoyroibHuKa (KBajapara). BeiBomute (opmyiisl
IUIOLIAZM  BBIMYKJIOrO  YETHIPEXYTrOJbHHKA  4epe3
JVaroHaJ M ¥ yroi MeXay HuMH. HaxonuTs ruronamau
¢uryp, wu300pak€HHBIX Ha KiIeT4aTtoi Oymare,
WCIIONB30BaTh pa3OueHne GUrypel Ha YacTH W
JocTpanBaHKe. Pa30bupare HpUMeEphl HCIOJIB30BAHUS
BCIIOMOTaTEeIIbHON hneinehit TSt peneHns
reoMeTpuueckux  3ajady.  Haxoaute  ruromiaau
nofo0HbIX (uryp. BelMuUCIATh IIIOMIAAM Pa3TUYHBIX
MHOTOYTOJIbHBIX (uryp. PeriaTs 3a1a4m Ha ruioniaas ¢
NPaKTHYECKUM COJIEPIKAaHUEM.

Teopema ITudaropa n Hayana
TPUTOHOMETPUH

10

Bbutnuorexa IIOK
https://m.edsoo.ru/7f417e18

HoxassBath Teopemy [ludaropa, ucnons3oBars e B
MPaKTUIECKHUX BBIUNCJICHHSIX. DopmynupoBaTh
OIpe/IeIeHHs TPUTOHOMETPHUYECKUX (DYHKIIUI 0CTPOTO
yriaa, TpPOBEpATh UX KOPPEKTHOCTb. BEBIBOTUTH
TPUTOHOMETPUYECKHE COOTHOIIIEHUS B
IPSAMOYTOIEHOM TPEYTOJIbHUKE. Hccnenosats
COOTHOILEHHSI MEXIY CTOPOHAMH B INPSIMOYTOJIbHBIX
TpeyrojipbHUKax ¢ yraamu B 45° u 45° 30° u 60°.
Hcnons3oBath (OpMyNbl TPUBEICHUS W OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO JUIl HAaXOXKIEHHS
COOTHOILIEHUH MEXTY TPUTOHOMETPUYECKUMU
(GYyHKIMAMHU Pa3TUYHBIX OCTPHIX YTI0B. IIpuMmeHsTH



https://m.edsoo.ru/7f417e18
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MOTyYEHHbIE 3HAHMWSA M YMEHHWA NPH PEUICHUH
MPaKTHYECKUX 33/a4. 3HAKOMHTbCA C HCTOpHEH
Pa3BUTHSI TEOMETPHH.

VYTI1bl B OKPY>KHOCTH.
BrnucanHble U OUCaHHBIE

@DopMynHpOBaTE OCHOBHBIC OIIPEAEICHHS, CBI3aHHBIC
C yriaaMd B Kpyre (BIHCAHHBIA YTOJ, IEHTPAIbHBIHA
yroia). HaxoquTte BIncaHHBIC yIIIBI, ONMPAOIIAECS Ha
OJIHY YTy, BBIYUCIATH YIJIBI C ITOMOIIBIO TEOPEMBI O
BIIMCAHHBIX  yIJax, TEOPeMbl O  BIHCAHHOM

Bubnuoreka I[JOK .
YETBIPEXYTOJIBHUKH. 13 https://m.edsoo.ru/7f417e18 YeTBIPEXYTOJBHUKE, TEOPEMBI O IIEHTPAJIBHOM YIJIE.
KacarenbHble K OKPYKHOCTH. UccnenosaTh, B TOM YHCIIE C TOMOINBIO HHU(PPOBBIX
Kacanue okpyscHOCTE#H peCypCoB, BITHCAHHbIE u OTHCAHHBIE
YeTBIPEXYTOJBHUKH, BBIBOJWTH HMX CBOMCTBA U
npusHaky. VIcrmonb30BaTh 3TH CBOWCTBA M MPU3HAKH
[IPY PELICHUH 3a/1a4.
[ToBTOpenue, 0600IICHIE Bubnuorexa [IOK Pemiate 3amauM Ha MOBTOPCHHE, WILIFOCTPHPYIOIIHE
3HaHUI 4 https://m.edsoo.ru/7f417e18 CBSI3U MY Pa3IMYHBIMU YaCTSIMHU Kypca.
OBHIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

Ne
n/n

HaumenoBanmue
pa3nesoB U TeM
NPOrpaMMbI

KoanuyecTBo yacoB

Bcero

Kontpoabn
ble padoThI

HpakTny
ecKHe
padoTsI

DyeKkTpoHHbIe (1UppoBLHIE)
odpa3oBaTesbHbIE pecypChl

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxcsl

Tpuronomerpus.
TeopeMbl KOCHHYCOB U
cuHycoB. Pemrenne
TPEYTOJILHUKOB

16

Bubnuoreka I[JOK
https://m.edsoo.ru/7f41al2c

DOpMyNnHUpOBaTh ONPEAEICHUS TPUTOHOMETPHUUECKUX
(GYHKIMHA TYOBIX W MPSAMBIX YTJIOB. BBIBOIUTE Teopemy
KOCHHYCOB U TEOPEMY CHHYCOB (C paZlycoM OITHCAaHHOH
OKpPYXHOCTH). BBIBOIUTE (hOpMysBl JUIS BBIYHCICHUS
iomaned ¢ HUCIHOJIb30BAHUEM TEOPEM TPUTOHOMETPUU
(popmyna miomaay TpeyrojibHUKa Yepe3 JIBE CTOPOHBI U
yrou MEXIY HUMH, dhopmyna TIoIIau
4eThIPpEXYTOIbHUKA Yepe3 ero JUAarOHANH M YroJd MEXIY
HuMmH). Pemate TpeyroiapHuMkH. Permate mpakTHdeckue
3aJa4d, CBOJAINMECS K  HAXOXKICHHUIO  Pa3IUYHBIX
JJIEMEHTOB TPEYTOJIEHUKA.

IIpeobOpaszoBanue
nogo6ust. Metpuueckue
COOTHOIICHHUS B
OKPY>KHOCTH

10

butnuoreka I[IOK
https://m.edsoo.ru/7f41al2c

OcBauBaTh  MOHATHE  NpeoOpa3oBaHHs  MOAOOUS.
HccnenoBath OTHOIIGHHE JIMHEWHBIX DJIEMEHTOB (HUTYD
mpu mnpeobpa3zoBaHnu moaobus. Haxomute mnpuMeps
nozio0ust B OKpyXaromel NeHcTBUTENILHOCTH. BhIBOANTD
METPUYECKHE COOTHOIICHUS MEXIY OTPE3KaMU XOpH,
CEKyIUX U KacaTeNbHBIX C MCIOJIb30BAHUEM BIHCAHHBIX
YIJIOB M TOJOOHBIX  TPEYrojbHUKOB.  Pemars
FEOMETPUUECKUE 3alaul W 33J1a4M U3 PEAbHON KHU3HU C
HCTIONB30BaHUEM MOJOOHBIX TPEYTOIHLHUKOB.

Bexkropst

12

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f41al2c

Hcnonp30BaTh BEKTOPHI KaK HallpaBJICHHBIE OTPE3KH,

HCCIICAOBAaTh  TEOMETPHUYCCKUI  (IepeMemieHne) ¢
¢usudecknii  (CHJIa)  CMBICIBI  BEKTOPOB.  3HATh
OTIpE/ICICHUs] CYMMBI M Pa3sHOCTH BEKTOPOB, YMHOXCHHUS
BEKTOpa Ha YHCIO, HWCCIEAOBaTh T'€OMETPHUECKUI U
¢u3mdecknif  CMBICTBI  3THX  omepanuil.  Pemrats
TEOMETPUUYECKUE 3aJadyd C WCIIOIB30BAHHEM BEKTOPOB.
PackmageiBaTe BEKTOp 1O JBYM  HEKOJUIMHEAPHBIM
BekTopaM. Hcmomp3oBaTh CKalsIpHOE TPOU3BEICHUE



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

BEKTOPOB, BEIBOJIUTH €T0 OCHOBHBIC CBOMCTBA. BRIanciisaTh
CYMMY, Pa3HOCTb U CKaJIIPHOE MPOHU3BEAECHUE BEKTOPOB B
KOOpAUHATaX.
IIpuMeHATH CKaNspHOE NPOU3BEJCHUE ISl HaXOXKICHUS
JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATEI
Ha IUIOCKOCTH

bubanoreka [JOK
https://m.edsoo.ru/7f41al2c

OcBanBaTth TIOHATHE MPSAMOYTOJIbHON CHCTEMBI
KOOpAMHAT, AEKAPTOBBIX KOOPAUHAT TOYKHU. BBEIBOAUTH
ypaBHEHUE NPSAMOH U OKPYXKHOCTU. BBINensaTs MoMHBIN
KBaJpaT AJI HAXOXKICHUS LEHTPa U paanyca OKpyKHOCTU
o e€ ypaBHeHuUIo. Pemate 3a1aun Ha HaXOXJAECHUE TOUYEK
IepeceueHsl MPSAMBIX U OKPYKHOCTEH C MOMOIIBIO
MeTo/a KOoOpIauHAT. Vcronb30BaTh CBOMCTBA YIJIOBOTO
ko3(punreHTa mNpAMON TpM  pElIeHWH 3amad, Ul
OTpEeZIeTICHUsT  pacrojokeHus  npsimoi.  [IpumensaTsh
KOOpJAWHATBl ~TPH  PEIICHHH TEOMETPHUYECKHX |
MPaKTHYECKNX 3aad, U IMOCTPOCHMS MaTeMaTHYECKHX
MojeNnell  pealbHBIX 3a7ad  («METOJ  KOOPIUHATY).
ITonp30BaThCs AT MOCTPOCHUS U HCCIEIOBAHUI
mudpoBeIMH  pecypcaMH. 3HAaKOMHTBCS C HCTOpHUEH
Pa3BUTHS TEOMETPHHU.

IIpaBunbHbIE
MHOTOYTOJIbHUKHY. J{T1Ha
OKPY>KHOCTH M IUIOIIAAb
Kpyra. Beruucnenue
TUIOINAAEH

butnuoreka IIOK
https://m.edsoo.ru/7f41al2c

®dopmyHupoBaTh oTpeieNIeHne MPaBUIBHBIX
MHOTOYTOJIHUKOB, HaXOJUTh ux AJIEMEHTHI.
ITons30Batbcs MOHATHEM JUTHHBI OKpPY>KHOCTH,

BBEJIEHHBIM C MOMOIIBIO MPABHIILHBIX MHOTOYTOJLHUKOB,
ONPENEeNATh YNCIO [, IIMHY OYyTU U paguaHHyl0 Mepy
yria. [IpoBoauTh mepexoj OT paguaHHOW Mephl yria K
TpaayCHOM U HA00OPOT.

OnpenensaTe IWOmans Kpyra. BeBomuts Qopmynsr (B
TpaayCHON WM paMaHHON Mepe) I IUIMH YT, TUToIaaei
CEeKTOPOB M CETMEHTOB. Bwramcisars miomanu ¢Guryp,
BKITIOYAOIIUX 3JIEMEHTHI OKPYKHOCTH (Kpyra). Haxoauts
IJIONIAIN B 3a]]a9ax peajbHON KU3HU.

JIBM>KEHMS TIOCKOCTH

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f41al2c

Pa3bupaTh mpuMepbl, WILTIOCTPUPYIOIIUE TOHITUS

JIBHOKCHHUS. DopMynupoBaTh OIIpeIeNICHUs
napajuleJIbHOr0  MepeHoca, IOBOPOTa U OCEBOM
cUMMETpUHM. BBIBOAUTL HMX  CBOICTBA, HaXOAUTh
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HETIOJBIKHBIE TOYKM. HaxomuTs LEHTpPBI M OCH
CUMMeETpUI IPOCTEHIINX ¢buryp. IIpumeHATH
HapayieNIbHBIl MEPEeHOC M CHMMETPHUIO IpU pPELIeHUU
TFeOMETPHUUECKUX  3ajau (pa3bupatp HIPUMEPHI).
Hcnonp3oBaTh Ui TNOCTPOEHHsT M HUCCIENOBaHMUH
U(PPOBBIC PECYPCHI.

[ToBTOpenue, obo0IICHNE,
CHUCTEMATH3AIVS 3HAHMIMA

Bubnuoreka I[JOK
https://m.edsoo.ru/7f41al2c

OnepupoBaTh MOHATUAME: (QUTYpa, TOUKA, IPsSMasi, YToJI,
MHOT'OYT'OJIbHHK, PaBHOOCIPEHHBIN Hu
PaBHOCTOPOHHUMTPEYTOJIbHUKH, MPSAMOYTOIbHBII
TPEYrOJNIbHUK, MEJIWaHa, OUCCEKTpUCa U  BBICOTA
TPEYToJIbHUKA, TapajuiejorpaMM, poMO, MPsIMOYTOJIbHHK,
KBajpar, Tpaneuus; OKPYXHOCTb, KacaTellbHasl,
paBeHCTBO ®W  mojmodue  Quryp, TpPEyroJHHHUKOB;
NapajuIeIbHOCTh U MEPHNEHAUKYIIPHOCTh MPSMBIX, YIOJ
MEXAY HOpSIMbIMH, CUMMETPHUS OTHOCUTEJIBHO TOYKH H
NpsIMO; JUIMHA, PAcCTOSHUE, BEJIMYMHA yTia, IUIOILAlb,
nepumetp. Hcmonb3oBath  (HOpMYJIBL: IEpUMETpa U
IJIOIIAA MHOTOYTOJIbHUKOB, HJMHBI OKPY)XHOCTH U
TTOIIAIN Kpyra, 00Bnéma NPSIMOYTOJIBHOTO
napasuiesienumnea. OnepupoBath MOHSATHSAMMU:
MPSIMOYTOJIbHAs cucTemMa KOOpAUHAT, BEKTOD;
HCIOJIb30BATh 3TH MOHATHUS JJISl IPEICTaBICHHS JaHHBIX U
pemieHus 3aaad, B TOM 9HCIE W3 APYTUX YIeOHBIX
npeaMeroB. Pemarh 3ajaud Ha NOBTOPEHHME OCHOBHBIX
MOHATHM, WIUIIOCTPALUIO CBA3EH MeXAy pa3IuuHbIMHU
gacTsAMHU Kypca. BeiOupats MeTon IUis perieHus 3a/ladvd.
PemraTe 3amaun U3 MOBCEIHEBHOM KU3HU.

OBIIEE KOJIMYECTBO
YACOB 11O ITPOT'PAMME

68
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ble padoThI
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Hpe,I[CTaBJ'IeHI/IC JaHHBIX

bubanoreka [JOK
https://m.edsoo.ru/7f415fdc

OcBauBaTth CIIOCOOBI MIPEACTaBICHUS
CTaTUCTHYECKHUX JAHHBIX M YHCIOBBIX MACCHBOB

¢ moMompi  TabnmuMy M AMarpamMm  C
UCTIONIb30BAaHUEM aKTYalbHBIX M BaXKHBIX JAaHHBIX
(memorpaguueckue JaHHBIE, TIPOU3BOJICTBO
[IPOMBIIIJIEHHON u CEJIbCKOXO035UCTBEHHOM
NPOXYKIUH,  OOIIECTBEHHbIE W  NPHPOAHBIC
siBreHus). M3ygaTh MeTOIBI pabOTHI ¢ TaOTMIHBIMU
n rpapUYeCKUMH TPENCTABICHUSIMU JIAHHBIX C
MOMOINBI0  ITUPPOBBIX  PECYpPCOB B XOJE
MIPaKTUYECKUX paboT.

OmnucarenpHast
CTaTUCTHKA

butnuoreka I[IOK
https://m.edsoo.ru/7f415fdc

OcBanBaTh TOHATHS: YHCIOBOM Habop, Mepa
LEHTpaJbHOW TEHICHLUUH (Mepa IIeHTpa), B TOM
qyucie cpenHee apupMeTHIeCKOe,
MeanaHa.OMUCHIBATh CTATUCTUYECKHE [AHHbBIE C
MOMOIIBI0  CpPEJHEr0  apU(PMETHIEeCKOro |
Mmenuanbl. Pemats 3amaun. HM3ywaTh cBolcTBa
CPEeAHHX, B TOM YHCIE C IIOMOIIBIO LH(PPOBHIX
pecypcoB, B Xoze npakTudeckux pador. OcBauBarth
MOHATHA: Hauboybpllee W HaWMEHbIIEEe 3HAYCHUS
4HICIOBOrO MaccuBa, pasMax. Pemate 3agaum Ha
BBIOOp crioco0a ONMMCcaHusl JaHHBIX B COOTBETCTBHHU
C TIPUPOION JAHHBIX M HENSIMHU HCCIIEIOBAaHUS.

Crnyuvaiinas
HU3MEHYUBOCTh

bubnaunorexka [JOK
https://m.edsoo.ru/7f415fdc

OcBanBaTh NOHSATHS: YAaCTOTA 3HAUYCHHUI B MAacCCHBE
JIaHHBIX, TPYNIIMPOBKA JaHHBIX, TUCTOTpaMMa.
Crpoutp u AQHaJU3UpPOBATh  THCTOIPAMMEI,
moaOMpaTh MOAXOMAIIMKA  IIAr  TPYMITHUPOBKH.
OcBauBath TpaduyecKue MPEIACTABICHUS Pa3HBIX
BHUJIOB CIIy4allHON W3MEHYUBOCTH, B TOM YHCJIE C
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noMomplo  UQPOBBIX  pecypcoB, B Xole
MPAaKTHYECKOH PabOTEHI.

Bsenenue B Teopuro
rpagos

Bubmmoreka [IOK
https://m.edsoo.ru/7f415fdc

OcBanBath HOHATHA: Tpad, BepmuHa rpada, pedpo
rpada, creneHb (BaJCHTHOCTh BEPIIMHEI), HENb U
k. OcBauBaTh MOHATHS: MyTh B rpade, siiepoB
nyTh, 00Xon rpada, OpUEHTHUPOBAaHHBIH Tpad.
Pemwatp 3amaun Ha TOHMCK CYMMBI CTeNeHEH
BepuMHrpada, Ha Mouck obxona rpaga, Ha MOUCK
nyTe B OpHEHTHUpPOBaHHBIX rpadax. OcBauBaTh
cnocoOBI TIpeICTaBICHUS 3a/1a4 U3 Kypca anreOpel,
TEOMETPUH, TEOPHU  BEPOATHOCTEH,  IOPYrux
NpPeIMETOB ¢ MOMOLIbI0 IpadoB (KAapThl, CXEMBL,
JNEKTPUYCCKUE LeTTH, (GyHKIMOHAIbHBIC
COOTBETCTBYS) Ha PHMeEpax.

BepositHOCTB M HacToTa
CITy4alHOTO COOBITHS

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f415fdc

OcBauBaTh MOHATHUS:  CIYy4YalHbBIA  ONBIT U
cirydaiiHoe coOBITHE, MaJIOBEPOSITHOE "
MPAaKTUYeCKH JOCTOBEpHOE coObITHE. I3ydath
3HaYMMOCTh MAJIOBEPOATHBIX COOBITHH B IIPUPOJIE U
oOmecTBe Ha BaXHBIX MpUMepax (aBapuw,
HECYACTHhIE  CJy4aW, 3allUuTra MepCOHAIbHOMN
uHpOpMaIny, Iiepeaya TaHHbIX).

W3y4yath poib KJIACCHMYECKUX BEPOSATHOCTHBIX
Mojeneil (MOHETa, WrpaibHas KOCTh) B TEOPHH
BeposiTHOCTel. Habmiogath W u3ydaTh 4YacTOTY
COOBITHIT B TMPOCTHIX SKCIEPUMEHTAX, B TOM YHCJIC
C TIOMOIIBI0 IHM(PPOBEIX PECYpCOB, B  XOJC
MPAaKTUIEeCKOI pabOoTEHL.

O0001enne,
cHUCTeMaTH3aIus 3HaHUH

Bbutnuorexa IIOK
https://m.edsoo.ru/7f415fdc

IToBTOPATE M3YYEHHOE U BHICTPAUBATH CHCTEMY
3HaHWil. PemaTe 3amauM Ha TpeICTaBICHHE U
ONHCaHHE JAHHBIX C TOMOIIBI0 M3YYEHHBIX
xapaktepucTuk. O0Cy)aaTh MPUMEPHI CIydaiHbIX
COOBITHI,MAJIOBEPOSITHBIX u MPAaKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX COOBITHH, WX pONM B
MIPUPOJIE 1 KU3HHU YEIOBEKa.

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME

34
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[ToBTOpEenue kypca 7
KJacca

bubanoreka [JOK
https://m.edsoo.ru/7f417tbh2

[ToBTOpATE U3yYEHHOE U BBICTPAUBATh CUCTEMY
3HaHui. Pemaths 3agauun Ha IpeACTaBIEHHUE U
ONMCAaHHE JaHHBIX C TIOMOUIBIO H3YYEHHBIX
XapaKTEpPUCTUK. Pewatp 3a7a4u Ha
NpEACTaBJICHUE TIPYNIUPOBAHHBIX [AaHHBIX H
OIMCaHUE CIyd4alHOW W3MeH4YuBOCTU. Pemiarts
3ala4l Ha ONPEICIICHHE YacTOThl CIyYalHbIX
coOBITHI, 00CYKICHHE TPUMEPOB CIYyIalHBIX
COOBITHI, MAIIOBEPOSITHBIX H

MIPaKTUYECKH JIOCTOBEPHBIX CIIy4JalHbIX
CcOOBITHI, WX pOMM B TPHPONE U IKU3HU
YEJIOBEKA.

OmnmncarelibHas
CTaTHUCTHKA.
PaccenBanune maHHBIX

Bbubnnoreka [JOK
https://m.edsoo.ru/7f417fh2

OcBauBaTh MOHSTHUS: TUCTIEPCHUSI U CTAHIAPTHOE
OTKJIOHEHHE, HCIIONIhb30BaTh 3TH
XapaKTEePUCTUKU JUIsS OIUCAHUSI PACCECHBAHUS
JIAHHBIX. BBIIBUTaTh TUIOTE3bI 00 OTCYTCTBUH
WJIN HAJINYUN

CBsA3U 110 AuarpaMmaMm pacCEHUBaHUS. CTpOI/ITb
JquarpaMmbl  paCCE€UBAHUA 1o UMCHOIITUMCA
JaHHBIM, B TOM HHuCJe C IIOMOIIIBIO
KOMITBIOTEPA.

MHuoxxecTBa

bubnaunorexka [JOK
https://m.edsoo.ru/7f417fh2

OcBanBaTh HOHSATHSL: MHO>XECTBO, 3JICMCHT
MHOXXECCTBA, MMOJAMHOXKECTBO. Bremonuars
ornepanry HaJl MHOXECTBAMMU: O6’bC}1HHeHI/Ie,
TNEPECCUYCHUEC, TOTIOJTHECHUE.

Hcnonb3oBaTh CBOMCTBA: NEPEMECTUTCIIBHOC,
COYCTATCIILHOC, pacnpeaAcanTeIbHOEC,
BKIIFOUCHUA. Hcnonp3oBaTh rpa(bnqecxoe
NpeACTaBJIICHUEC MHOKECTB I[PU  OMHWCAHUUN
PCaJIbHBIX TPOLECCOB U HBJICHI/Iﬁ, Ipu peuICHUU
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3amad W3 JAPYruX y4eOHBIX TIPEIMETOB U
KYpCOB.

BeposTHoCcTh
CIIly4aliHOTO COOBITHS

Bbubaunoreka [JOK
https://m.edsoo.ru/7f417tb2

OcBanBaTh MOHATHS: JJIEMEHTApHOE COOBITHE,
ciydaiiHoe  coOBITHE  KaK  COBOKYITHOCTh
OIIarOIPHUATCTBYIOIINX 3JIEMEHTapHbBIX
cOOBITHII, PABHOBO3MOXKHBIE 3JEMEHTAPHEBIC
COOBITHSL.

PemaThs 3a1aun Ha BBIYHCIICHHE BEPOSITHOCTEH
COOBITHIT TO BEPOSATHOCTSIM  DIIEMEHTAPHBIX
cOOBITHIT CIy4aliHOrO OmbITa. Pemath 3amauu
HA BBIUMCIICHUEC BEPOSTHOCTEH COOBITHHA B
ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMH, B TOM UYHCIE€ C IOMOIIBIO
KoMIbroTepa.llpoBoauTh W HM3y4yaTh OMBITHL C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
cOOBITHSIMH ~ (C  HCITOJIb30BAHWEM  MOHET,
WUTpajJbHBIX KOCTEH, APYrux Mojelneil) B Xoje
MIPAaKTUYECKOil paboTHI.

Bgenenue B Teoputo
rpadoB

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

OcBauBaTh IOHATHS: IEPEeBO Kak Trpad Oe3
IWKJIa, BUCsYas BEPIIMHA (JIHCT), BETBb AepeBa,
IyTb B JIePEBE, IUaMETp JepeBa.

W3yuarh cBoiicTBa JepeBa: CYIIECTBOBAHUE
BUCSYEH BEPUIMHBI, €JMHCTBEHHOCTh MYTH
MEXAYy IBYMsI BEpIIMHAMH, CBS3b MEXIy
YHUCIIOM BepIIMH W uucioM pébep. Pemats
3314y Ha TIOUCK U MEepeUrCIIeHHE ITyTei

B JIepeBe, ONpPEACIICHUE 4YHCIIAa BEpPIIMH HIH
p€bep B mepeme, 00xox OMHApHOTO IepeBa, B
TOM 4YHCIE C [PUMEHEHHEM  IpaBHia
YMHOXCHHUSL.

Crnyuaiinbie cOOBITHS

Bbubnaunorexka [JOK
https://m.edsoo.ru/7f417tb2

OcBaunBaTthb TIOHSITHS: B3aUMHO
MIPOTUBOIIOJIOXKHBIE COOBITHS, OIEpaluy Haj
COOBITHSIMH, OOBEAWHEHHWE U IepecedeHue
coOBITHH, Auarpamma Jisiepa

(Ditnepa—Benna), COBMECTHBIE u
HECOBMECTHBIE cOObITHs. M3y4yaTh Teopembl 0O
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BEPOSITHOCTH OOBEIMHEHUS JBYX COOBITHIA
(popmynel ciiokeHUs BeposiTHOCTEH). PemaTh
3ala4d, B TOM YHCJIE TEKCTOBbIE 3a/Jayd Ha
OIpeJIeJIeHUEe  BEPOSITHOCTEH  OOBbeIMHEHUS
unepeceueHus COOBITUII ¢ IOMOIIBIO YUCIOBOM
npsMOHM, — auarpamm  Oiinepa,  QopmyIsl
CIIOKeHHUs BeposiTHocTel. OcBamBaTh MMOHATHS:
[IPaBUJIO YMHOKEHHUS

BEPOSITHOCTEM, YCIIOBHAs BEPOSITHOCT,
HE3aBUCHMEBIC COOBITHA [IepeBO  CIIydaifHOTO
ombiTa. 3ywyate cBoiicTBa  (OmpemeneHMs)
HE3aBHCHMBIX COObITUH. Pemarh 3amaum Ha
ONpenieIeHue U HCIOJIb30BaHUE HE3aBHCHMBIX
coObiTHil.  PemaTh  3amaud  Ha  TOHUCK
BEpPOATHOCTEH, B TOM YHCJIE YCIOBHBIX, C
HCTIONB30BaHUEM JiepeBa CIyJalHOTO OTBITA.

O6001eHwE,
cHACTeMaTH3alys 3HaHUI

Bbubnnoreka [JOK
https://m.edsoo.ru/7f417tb2

IToBTOPATE M3yUYEHHOE U BBICTPAUBATH CUCTEMY
3HaHui. PemaTe 3ajauu Ha IPEJCTABICHUE U
ONHCaHHE [aHHBIX C IOMOIIBIO H3YYEHHBIX
XapaKTepUCTHUK. Pewmats 3a/1a4n c
npuMeHeHneM rpadoB. PemaTts 3amaunm  Ha
HaXO0XIECHUE BEPOSATHOCTH CIly4aifHOro
COOBITHSI 10 BEPOSITHOCTSIM  3JIEMEHTapHBIX
COOBITHH, B TOM 4YHCIE B ONbBITaX C
PaBHOBO3MOXHBIMH JJIEMEHTapHBIMHU
coObITHsAMH. PemaTe 3a1auu Ha HaxOXKIECHHUE
BEPOATHOCTEH OOBEAMHEHUS W TepecedeHust
cOOBITHI, B TOM 4YHCIIE HE3aBHCHUMBIX, C
UCIIOJIb30BaHHEM IpadHUuecKUX MpeICTaBICHUH
U JiepeBa CilydaiiHoro omnsita.Pemars 3amaun Ha
[IEPEUNCIICHUE KoMOWHaImi (amncna
NIepEeCTaHOBOK, YHCIIa COUETAHUH).

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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cKHe
padoTHhI

JJieKTpOHHbBIE (U (ppoBHIE)
o0pa3oBaTesIbHbIE pecypehbl

OcHOBHBIE BHUABI 1€ATCJIBbHOCTH 06yqalo11mxca

IToBTOpEeHue Kypca 8
Kiacca

bubaroreka [TOK
https://m.edsoo.ru/7f41a302

IIoBTOPATP M3y4EHHOE U BBICTPAaUBATh CUCTEMY
3HaHuid. Pemars 3amauM Ha NpeaCTaBI€HUE U
OMHUCaHWEe NAaHHBIX. Pemarh 3a1aunM Ha HaXOXIEHHUE
BEPOSITHOCTEH  OOBCIMHEHUS W TIEPECEUCHUS
COOBITHI, B TOM  4YHCIIE HE3aBHCHUMBIX, C
UCIIONIb30BaHUEM TIpadUuecKuX MpEACTaBICHUH |
JepeBa ciydaifHOro omnbITa. PemaTte 3amaun  Ha
nepeyrcieHue KOMOMHAIMK (4HCiia MepecTaHOBOK,
YyHpcla COYETaHWH), Ha HAaXOXKACHHE BEpPOSITHOCTEH
COOBITHII C TpPUMEHEHHEM KOMOWHATOPHKH, B TOM
4HCIIe ¢ UCNONIb30BaHUEM TpeyronbHuka [Tackans.

OneMeHTHI
KOMOWHATOPUKH

bubnnorexa [JOK
https://m.edsoo.ru/7f41a302

OcBanBaTh MOHATHS: KOMOMHATOpPHOE MPABHUIIO
YMHOXXEHUS, YIOPSIOUCHHAs Mapa, Tpoifka 00bEKTOB,
nepecTaHoBKa, (akropuan 4yucia, coyeTaHue, YUcIio
coueranuil, tpeyronpHuk Ilackans. Pemarts 3amaum
Ha TICPCUYHCICHUE YIOPSAOYECHHBIX Tap, TPOeK,
MEPEYNCICHHE  TNEePeCTaHOBOK W COYCTaHUH
2JIEMEHTOB pa3IMYHBIX MHOXecTBPemarts 3amaunm Ha
MMPUMEHEHHE YHCIIa COYCTAHIH

B airedpe (CokpamiéHHOE YMHOXXEHHE, OWHOM
Herorona). Pemarte, mnpumeHss KOMOHWHATOPHKY,
3a/la4ud Ha BBIYHUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C
MOMOIIBI0  JMEKTPOHHBIX  Tabmu B XOAe
MPaKTUIECKOH PaOOTHI.

T'eomerpuueckas
BEPOSTHOCTH

bubanorexa [IOK
https://m.edsoo.ru/7f41a302

OcBanBaTh TOHATHE TEOMETPUYECKOW BEPOSITHOCTH.
Pemiate 3ajaum Ha HaAXOXJEHHWE BEpPOSTHOCTEH B
OTBITaX, TMPEICTAaBUMBIX KaK BBIOOp TOUYEK U3
MHOT'OYTOJIbHUKA, KPyTa, OTpe3Ka Uiu Ayrd
OKPY>KHOCTH, YUCJIOBOT'O MPOMEKYTKA.
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Hcnbiranus bepryinu

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41a302

OcBauBaTh MOHSATHSA: MWCIBITAHUE, JJIEMEHTapHOE
cOOBITHE B HWCHBITAHWH (yCHexX W HeyJada), Cepus
WCTIBITAaHWH,  HACTYIUIEHWE  IIEPBOTO  ycmexa
(meymaum), cepus ucnbITannii bepHymmm. Pemats
3aa4d Ha HAaXOXIEHHE BEPOSATHOCTEH COOBITHH B
CEpHH UCTIBITAaHUH 10 IEPBOTO yCIIEXa, B TOM YHCIIE C
NpUMEHEHHEM (GOpPMYJIbl CYMMBI T'€OMETPHUYECKOI
nporpeccuy. Permath 3amauM  Ha  HaXOXKICHUE
BEPOSITHOCTEH D3JIEMEHTapHBIX COOBITHA B CEpUH
ucnelTanuii bepHyIun, Ha HaXOXJIEHUE BEPOSITHOCTH
OIpEeIeTIEHHOTO YUCIia YCIIEXOB B CEPUM HCIBITAHUH
Bepaymmu. M3y4ars B X0l MpakTHIECKOH pabOTHI,B
TOM YHCJIIE C TIOMOIIBIO IH(POBEIX pecypcos,
CBOHCTBA BEPOSTHOCTH B CEPHHM  HCIBITAHUH
bepuynnu.

CrnyuaiiHasi BeJIMYMHA

bubarorexa [TOK
https://m.edsoo.ru/7f41a302

OcBoUTh MOHATHS: clydyailHas BEJIWYUHA, 3HAYCHUE
cayJaitHOU BEJIMYHHBI, pacnpeneneHue
BeposATHOCTEeH. IM3ywdate um 0OCYXIaTh IpHUMEpPEI
JUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIMYUH
(poct, Bec dYenmoBeKa, YHCICHHOCTh HACEIICHUS,
JIpyrye U3MEHYUBBIC BEIUIMHBI, pacCMaTPUBABIINECS
B Kypce€ CTAaTHUCTHKH), MOJENBHBIX CIy49alHBIX
BEIMYHH, CBS3aHHBIX CO CIYYaWHBIMH OIIBITAMH
(6pocaHre MOHETHI, UTPATTLHOU KOCTH, CO CITy4aliHbIM
BelOOpoM u T. 1.). OcBauBaTh  MOHITHA:
MaTeMaTU4YEeCKOE OXKUAAHHME CIIYy4alHON BEJIUYHHbI
KaKk TEOpPEeTHYECKOE CpeAHee 3HayeHHUe, OUCIEepPCHUs
CIy4allHOM BEJIMYMHBl KAk aHajJor JAMCIEPCUHU
YHCIOBOTO HaOopa. PemaTe 3amaun Ha BBIYHCICHUE
MaTeMaTU4ECKOro OXUAAHUS M JIUCIEPCHU
JIMCKPETHON ClIy4allHON BEJIWYMHBI 10 3aJaHHOMY
pacripesieleHiIo, B TOM YHCJIe 3a7ad, CBSI3aHHBIX CO
CTpaXxOBaHMEM ¥ JIOTEpPEeIMHU. 3HAKOMHUTBECS C
MaTeMaTHYECKUM  OXHIAHWEM U  JHUCHepCHEH
HEKOTOPBIX  paclpeNesieHH, B  TOM  YHCIE
pacmpeleneHus  CIy4yalHOW  BEJMYMHBI  «YHUCIO
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ycrexoB» B cepuu ucnbelTaHui bepnymmu.M3yuaTts
YaCTOTY COOBITHSI B TOBTOPSIIOIIMXCSA CITyYaWHBIX
OTIBITaX KakK CIy4aWHYI0 BEIWYMHY. 3HAKOMHTBCS C
3aKoHOM OoJnbmux guceln (B ¢popme bepHymm): mpu
0OJIBIIOM YHCIIE OIBITOB YacTOTa COOBITHS OIM3Ka K
€ro BepOATHOCTH. Pemate 3amaunm Ha HW3MEpEHHUE
BEPOSITHOCTEH ¢ MOMOIIBI0 YacToT. OO0CyXaaTh pojb
3aKoHa OOJBLIMX YHCEN B OOOCHOBAaHMM YacTOTHOTO
MeToJzia u3MepeHus BepostHocTell. OOCykaaTh 3aK0H
OOJIBIIMX YHCEN KaK IPOSBICHHE CTATHCTHYECKOM
YCTOWYMBOCTH B U3MEHYMBBIX SIBIICHUSX, POJIb 3aKOHA
OOJIBIINX YMCEN B IPUPOJIE U KM3HU YEIIOBEKA.

IloBTOpATE U3y4EHHOE M BBICTPaUBATh CHCTEMY
3HaHuM. Pemare 3amauM Ha [OpelNCTaBICHUE U
ONMCaHUE JaHHbIX. PeliaTs 3amauu Ha HAXO0XKJEHUE

O6oBIIEHIC. KOHTPO Bubmmoreka [IOK BEPOSATHOCTEH COOBITHIL, B TOM YHCIIE B ONBITaX C
HU HTPOJIb
- ’ P 10 https://m.edsoo.ru/7f41a302 PaBHOBO3MOXHBIMH ~ 3JIEMCHTAPHBIMH  COOBITUSMH,
BEpOSITHOCTEH  OOBCIMHEHUS W TIEPECeUCHUS
COOBITHH, BBIYHCIATH BEPOSTHOCTH B OIBITAX C
CepUSIMU CyYailHbIX UCIIBITAHUM.
OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME 34
PACCMOTPEHO

Ha 3aCcCJaHur MCTOIHUYCCKOI'O O6’be£[I/IHCHI/I$[
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ot 28 aBrycra 2024r.
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