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HOACHUTEJBHASA 3AIINCKA

Adare0dpa SBISETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0pa3oBaHUs: OHAa 0OECeYnBaeT M3yYEHUE APYIHMX IUCLUIUINH, KaK €CTECTBEHHO-
HAay4YHOro, TaK W TyMaHUTApHOTO LMKIOB, €€ OCBOEHHE HEOOXOOUMO I
MPOJIOJKEHNS 00pa30BaHUs M B MOBCEIHEBHOM >XKM3HU. PazBuTHe y oOydarommxcs
Hay4YHBIX TMIPEACTABIECHUN O MPOUCXOXKIECHUUM U CYIIHOCTH alredpandyeckux
abcTpakuui, crocode OTpaKeHUs] MaTeMaTUYeCKOW HAayKOW SIBJIEHUM U MPOIIECCOB B
MpUPOJIE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOACIMPOBAHUS B HAYYHOM TIO3HAHUU
U B IMPaKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KAUECTB
MBILIUIEHNS, HEOOXOIUMBIX Ul aJanTalii B COBPEMEHHOM LM(PPOBOM OOIIECTBE.
N3yuyenune anreOpsl oOecrneuyumBaeT pa3BUTUE YMEHMs HaOM0JaTh, CPaBHUBATD,
HaxXoJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBILUIEHHUS, CIHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JIEWCTBHS WM BBIBOABL, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpsl OOecleyuMBaeT Pa3BUTHE JIOTHUYECKOTO
MBILUICHUS OOYYalOIIMXCS: OHU HUCIHOJB3YIOT JENAYKTUBHbIE W HWHIYKTHBHbBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aAHAJIOTHIO.
OOyuenue anreOpe MpeanoiaraeT 3HAYUTENBHBIM O00BEM  CaMOCTOSTEIIHHOU
NEeATEIBHOCTH O0YyYaroIIUXCsl, MOATOMY CAMOCTOSITEIbHOE PEIICHUE 33]ay SBJISETCS
peanu3anuen AesTeIbHOCTHOIO PUHIUIIA O0YUEHHUS.

B crpykrype mporpaMmbl yaeOHOTO Kypca «Anredpa» 1Jis OCHOBHOTO OOIIETo
oOpa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKHE JMHHUM:
«Yucna u  BBIUMCIEHUS», «ANTeOpandyecKkue BbIPpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBaY, «DyHkuum». Kaxaas U3 3TUX colepKaTebHO-METOIUYECKUX JTMHUM
pa3BUBAETCS HA NPOTSHKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJIEHCTBYS C APYTUMHU
ero JguHUAMH. B Xxozme wu3yueHuss ydeOHOro Kypca OOy4aromUMCsl MPUXOAUTCS
JIOTUYECKH PACCYXkAATh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3H C
3TUM B TIporpaMmy y4yeOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKoro
oOpa3oBaHMsi M  CIIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYaIOLIUMHUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4yecKoro s3bika. ComepkKaTeNbHOW M CTPYKTYPHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «Airedpa» SBISETCS €ro HHTErPUPOBAHHBIN
XapaKkTep.

Conepxkanue TMHUU «HHCIIa ¥ BBIYUCIIEHUSD CITY>KUT OCHOBOU JIJI JATbHEUIIIETO
M3YYEeHHUST MaTeMAaTUKH, CIIOCOOCTBYET pPa3BUTHUIO Yy OOYYarOMIMXCS JIOTHYECKOTO
MBIIUICHHUS, (OPMUPOBAHMIO YMEHHUSA TOJb30BAaThCS aNrOPUTMaMH, a TaKxKe
IPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TOBCEAHEBHON JKU3HU.
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JNEUCTBUTEILHOM YHCJIE. 3aBEPIICHHE OCBOEHUS YHMCIOBOW JIMHUM OTHECEHO K
cpenHemy ob1eMy 00pa3oBaHUIo.

Conepsxkanue IByX anreOpandeckux JUHUN — «AJreOpandeckue BhIPaKEHUsD U
«YpaBHEHHS W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4YaIOIMUXCA
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTO Ui pEIIeHHs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO
oOmiero o6pa3zoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIBHBIX
BBIpOKEHUN. AJreOpa JAEMOHCTPUPYET 3HAUCHHME MAaTEMAaTUKU KakK s3bIKa s
MIOCTPOEHUSI MaTeMaTHUYECKUX MOJIeNIed, OMMCaHUs IPOLIECCOB U SIBIICHUN PEaTbHOTO
mupa. B 3amaum oOyueHuss anrebpe BXOIIT Takxke JajbHEHIIee pa3BUTHE
ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
UHPOpPMATUKH, W  OBJQJCHHE  HABBIKAMH  JIEAYKTHUBHBIX  PacCyXJCHUU.
[IpeoOpa3oBaHre CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHMs,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanve (QyHKIIMOHATBLHO-TPAPUYECKOW JUHUM HAICJICHO Ha MOJIyYeHUE
0oOyJaronIMMuUCs 3HaHUM 0 PYHKIUSAX KaK BaKHEHIIeH MaTeMaTUYeCKON MOAEIH IS
OMHCaHUs U MCCIEIOBAHUSA Pa3HOOOpPA3HBIX IMPOLECCOB M SIBICHUNH B NPUPOJE U
obuiectBe. M3ydueHune marepuaia ClocOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHUS
MCII0JIb30BATh PA3JIMYHbIEC BBIPA3UTENIbHBIE CPEICTBA SI3bIKAa MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpadrueckre, BHOCUT BKJIAJ B (POPMUPOBAHUE MPEACTABICHHUMN O
POJIM MaTEMATUKH B Pa3BUTUU UMBWIN3ALMHU U KYJIbTYPHI.

CornacHo yueOHOMY 11aHy B 7-9 Kitaccax uzydaeTcsi yaeOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIECAYIOLIME OCHOBHBIE pasleibl coaepxkaHusa: «Yucna u
BBIYMCIICHUS», «AJreOpanvyeckue BbIpAXKEHUS», «YPaBHEHHS UM HEPABEHCTBAY,
«DyHKIIUN.

Ha usyuyenue yuebHoro xypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 yvaca (3 vaca B Henento), B 9 kiacce —
102 yaca (3 yaca B HezenIO).

I'eomeTpust Kak OJIMH W3 OCHOBHBIX pAa3[ejOB IIKOJbHOH MaTEeMaTUKH,
UMEIOIIUNA CBOEW 1IeJIbI0 O0ECIEeYUuTh M3YYEHUE CBOMCTB M pa3sMepoB (QUTYp, HX
OTHOLIEHUH ¥ B3aUMHOE PaCIIONIOKEHUE, ONMPAETCA HA JJOTUYECKYIO, TOKA3aTEIbHYIO
auHUIO. LIeHHOCTh U3yueHus: reOMeTpUH Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHus
3aKJII0YAETCS B TOM, 4YTO OOY4YaIOMIMICS YYMUTCS MPOBOJIUTH JOKa3aTelbHbIC
pPacCyKJIeHUS, CTPOUTH JIOTMUYECKHE YMO3AKJIIOUEHMs, JOKa3blBaTh HCTUHHbIE
YTBEPKJICHUS U CTPOUTH KOHTPIPHUMEPHI K JOKHBIM, MIPOBOJIUTH PACCYKACHHUS «OT
MPOTUBHOTO», OTJIWYAaTh CBOWCTBA OT NPHU3HAKOB, (OPMYIHPOBATH OOpPATHBIC
YTBEPKICHHUS.
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BCTPEUAIOIINXCS B peaibHON xKU3HU. OOydaromuics JOMKEeH Hay9UThCA ONPEIEIUTh
T€OMETPUYECKYI0 (UTYPY, OMKCATh CIOBAMH JAHHBIM YEPTEK WM PUCYHOK, HAUTH
IUIOLIAAb 3€MEIBHOTO y4acTKa, paCCUUTATh HEOOXOAUMYIO JUTMHY ONTOBOJIOKOHHOTO
Kalenst Wik Tpedyemble pa3Mephl rapaxa Jjisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENbHAS JIMHUS B M3ydeHUU reomerpuu. [lpu pemienun 3amay
MIPAKTUYECKOI0 XapakTepa OOyYAIOIINICS YUUTCS CTPOUTh MATEMATHUYECKUE MOJEIH
pealbHbIX KU3HEHHBIX CHUTyallMd, MPOBOAUTh BBIUMUCICHHUS U  OLCHUBATh
aJIeKBaTHOCTH MOJIYYEHHOTO pe3yibTaTa.

KpaiiHe BaxkHO TOAYEPKUBATH CBS3M TEOMETPUM C JPYTUMH Y4EOHBIMU
MpeaMeTaMi, MOTUBUPOBATh MCIIOJIL30BATh OMPEACICHUS TeOMETPUISCKUX (Puryp u
MIOHATUM, IEMOHCTPUPOBATH MPUMEHECHUE MOJYYCHHBIX YMEHUI B (DU3UKE U TEXHUKE.
OTu cBs3M Hauboliee spKO BUIHBI B Temax «Bektopw», «TpuroHomerpuyeckue
COOTHOIICHUS», «MeTo koopauHat» U «Teopema [Tudaropay.

VYyeouniii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jieibl
conepxkanusi: «['eomerpuueckue (¢Gurypel uU HUX CBOHCTBa», «l3MepeHue
FEOMETPUYECKUX BEIMUUHY, «JleKapTOBbI KOOPJAMHATHI HA IUIOCKOCTHY, «BEKTOpHI»,
«JIBmxenust miockoctuy, «IIpeodpazoBanus mogo0Ous».

Ha usyuenue yue6Horo Kypca «I'eomerpusi» oTBoAUTCS 238 4acoB: B 7 Kacce —
68 vacoB (2 daca B He/leN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJEN0), B 9 kiacce —
102 gacoB (3 yaca B HefeINIO).

B coBpemMeHHOM HU(PPOBOM MHUPE BEPOATHOCTh U CTATUCTUKA IPHOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKECHUM, TaK U UX
poiu B 00pa3oBaHMHM, HEOOXOIMMOM KakJOMYy uejoBeKy. Bospacraer umcio
npodeccuil, Tpu OBIAJAECHUN KOTOPBIMU TpeOyeTcs Xopolasi 0a3oBasi MOJATOTOBKA B
00JIaCTH BEPOSTHOCTU M CTAaTUCTHKHU, Takasl MOJArOTOBKA BaXKHA JUJISI MPOJOJIKEHUS
o0pa3oBaHusI U JJIsl YCIICITHOM MpoheCCHOHATBHON Kapbephl.

Kaxnaplii yenoBek MOCTOSSHHO MPUHUMAET PEUICHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHS PEIICHUSI B YCIOBUAX HEOCTATKA WIIH
n30bITKa WHOOpPMAMK HEOOXOAMMO B TOM YHCJIE XOpOIIo c(HopMHUpOBaHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIUICHHE.

Nmenno mosToMy OCTpO BCTasia HEOOXOAUMOCTh CHOPMHpPOBATH Y
oOy4Jaroruxcsi GyHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIOUAIOINIYIO B ceOsi B KadecTBe
HEOTHEMJIEMOM COCTABJISAIONIEH YMEHUE BOCTIPUHUMATD U KPUTUYECKU aHAIU3UPOBATH
uH(OopMaIIo, TIPEACTABICHHYIO B Pa3JIMUHbIX (opMax, MTOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTUX PEeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEN, MPOU3BOUTh MPOCTEHIINE
BEPOSITHOCTHBIE PACUCTHI.
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KOMOMHATOPUKM pPa3BUBAET HABBIKM OpraHM3aliy Imepedopa M mojcuéra vucia
BAPUAHTOB, B TOM YHCJI€ B NPUKJIAJAHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBaMHU TE€OPHH
rpadoB co3MaéT MaTeMaTH4YeCKui (QpyHIaMeHT AJjid (OPMUPOBAHUS KOMIIETCHIIMHA B
obnactu uHbopMaTUKU U UU(PPOBBIX TexHoyorui. [IpM M3ydeHUU CTATUCTUKU U
BEPOSTHOCTH 00O0TAaIAIOTCS MPEACTABICHUS 00YYAIOUINXCS O COBPEMEHHONM KapTHHE
MHUpa U METO/IaX €ro UCClIe0BaHus, (POpMHUpYyeTCS MOHUMAHUE POJIM CTATHCTUKH KaK
HMCTOYHUKA COIMAIBbHO 3HAYMMON WHGOPMAlMU U  3aKJIAJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJIEHUS.

B cooTBeTCTBUM ¢ TaHHBIMU IIEJISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposiTHOCT W CTaTUCTHUKa» OCHOBHOTO OOMIET0 OO0pa30BaHUSA BbIICICHBI
CIEAYIOIINE COJEpKATEIbHO-METOAUYECKHEe JMHUK: «lIpencraBiieHne MaHHBIX H
omucaTelibHasl CTaTUCTUKa», «BeposTtHOCTh», «31eMEHThI KOMOWHATOPUKNY,
«BBegnenue B Teoputo rpadoBy.

Conepxanve nuHun «lIperncraBieHue NaHHBIX M ONMUCATENIbHAS CTATHCTHUKA)
CITY>KUT OCHOBOM 7151 (HOPMUPOBaHUS HABBIKOB paOOThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
MHTEpHpeTalul HHPOpPMAalUU, MPEACTABICHHOW B Ta0IuUax, Ha JIuMarpaMmax H
rpadgukax, A0 cOopa, NpEICTaBICHUS M aHaldu3a JaHHBIX C HCIOJb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHUK CPEIHMX U pacceuBaHusi. Paboras ¢ mgaHHBIMH,
oOydJaronyecss ydyaTcsi CUMTBIBaTh M MHTEPIPETHUPOBATH JaHHBIC, BbIIBUIATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUIOTE3bl, Pa3MBIIUISATh Haj
dbakTOopaMu, BBI3BIBAIONIMMU W3MEHUMBOCTh, M OILICHUBATh WX BJIUSHHUE Ha
paccMaTpUBaeMbl€ BEJIMUUHBI U MTPOIECCHI.

NHTYyUTHBHOE NIPEACTABIECHHUE O CIy4alHOW WM3MEHYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TEOpUHU BEPOSITHOCTEW. boisblioe 3HaYeHHME HMEIOT MPAKTHUYECKUE 3aJaHusl, B
YaCTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIETISIMH.

[loHsiTe BEpPOSITHOCTH BBOJUTCS Kak Mepa MpaBAONoA0OHs CIy4yailHOTo
coObrtus. [Ipu u3yuennn yae6HOro Kypca 00yJaroniuecs: 3HaKOMSTCS C TPOCTEHIIINMU
METO/AMH  BBIUMCIEHUS  BEPOATHOCTEH B  CIy4allHBIX  OKCIIEPUMEHTaX C
PAaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMY CTaBUTh U pelIaTh OoJiee CIOKHbIE 3a7aun. B yueOHbIi Kypc BXOAAT
HayajbHbIE TPEACTABICHUA O CIy4alHbIX BEJIMYMHAX U HUX  YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOMIMXCA C
MHO>XECTBAMU W OCHOBHBIMHM ONEpALUSIMU HAJ MHOXXECTBAaMH, paccMaTpHUBAaIOTCA
MpUMEpHl MPUMEHEHUs ISl PEUIEHUs 3a/lady, a TaKKE HCIOJb30BaHUS B APYTUX
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B 7-9 xnaccax usydaercs yueOHBIH Kypc «BeposSTHOCTh M CTaTUCTUKA», B
KOTOPBIN BXOIAT pasnensl: «[IpeacraBienne MaHHBIX U OMHCATEIbHAS CTATHCTHKAY,
«BeposTHOCTBY, «IJIeMEeHThl KOMOMHATOPUKNY, «BBeneHne B Teopuio rpadoBy.

Ha m3yuyenue ydeOHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» OTBOauTCsS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heaento), B 8 kiacce — 34 yaca (1 gac B Henen),
B 9 knacce — 34 yaca (1 yac B HeAeMIO).

COIEPKXAHUE OBYYEHUA

Yuciia v BIYMCICHUSA

PannoHanpHbple 4HMCa, MppalMOHAIbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIC
JEeCATUYHBIE 1poOH. MHOXKECTBO EHCTBUTEIBHBIX YACEI, JEUCTBUTENbHBIE YUCIIA KaK
OeCcKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPAMOM.

CpaBHEHHME  JACUCTBUTENBHBIX  YHUCEN, apU(PpMETHYECKUe JIEUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3smepbl 0OBEKTOB OKpYXaroIIero MWpa, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KarOIEM MUDE.

[TpuOnmk€HHOE 3HAUYE€HHE BEJIMYMHBI, TOUHOCTb MpHUOMMKeHus. OKpyrieHue
yucen. [Ipuknaka u oieHKka pe3yJIbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIUXCA K IMHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHHM, CBOMSIIMXCA K KBaJApPATHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepbl pelieHUsT ypaBHEHHU TPETbEd M YETBEPTOMN
CTEIEHEN Pa3JI0KEHUEM HA MHOXKHUTEIIN.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anredpandecKuM METOJIOM.

VYpaBHeHHE ¢ JByMS MEpPEMEHHbIMH U ero rpa¢uk. Pemenue cucrem IByX
JIMHEMHBIX YPAaBHEHUM C ABYMs NEpPEMEHHBbIMU. PelieHue cucrem IByX ypaBHEHH,
OIHO M3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpoW creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TEeKCTOBBIX 3aj1a4 ajare0panyeckuM CrocoooM.

HucoBble HEPABEHCTBA U X CBOWCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemeHue cucrem
JUHEHHBIX HEPABEHCTB C OJHOM nepeMeHHOW. KBangpaTHele HepaBeHCTBA.
['padmyeckass wuHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
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KBampatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. Ilapabona, xoopauHATHI
BEPIIUHBI TapadoJbl, OCh CAMMETPUHN apadOJIbL.

Ipaduxn Gyskumit: y = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

YucaoBbie NMOCJIEI0BATEILHOCTH U IPOrPecCun

[loHsiTHE YMCITOBOM IMOCIENOBATEIBLHOCTH. 3aJaHH€ MOCIEA0BATEIbHOCTH
pPEKyppeHTHOH hopmyIioi u (popmysoit n-ro dieHa.

ApudmeTtnueckas U TeoMeTpuyeckas mnporpeccud. PopMynbl n-ro dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4YIeHOB apu(METHUECKOW U TEOMETPUYECKON mporpeccui
TOYKAMUA HA KOOPJAMHATHOW IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHEHUHUAIBHBIA POCT.
CI10HBbIE TPOLICHTHI.

I'eomerpus

Cunyc, xocunyc, Tanrenc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUIECKOE
TOXAECTBO. POPMYIIbI IPUBEICHUS.

Pewmenne tpeyroiabHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemnienue
IIPAKTUYECKHUX 32724 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpPOU3BENEHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAEHUN OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bexrop, nimHa (Mo1yi1b) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, TPOTUBOIOJIONKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMHU
HaJl BEKTOpamu. PazimoxkeHune BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CkansipHO€ MpPOU3BEICHUE BEKTOPOB, MPUMEHEHHUE ISl
HaXO0XJICHUS JJIMH U YIJIOB.

JlekapTOBbI KOOPAUHATHI HA IUIOCKOCTU. Y PAaBHEHUs IPSAMON U OKPYKHOCTH B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEW M MpAMBIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunibHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPYKHOCTHU. ['pajmycHas u paaraHHas
Mepa yria, BBIYMCIEHUE JUIH OyT OKpYKHOCTel. [Tnomans kpyra, CeKTopa, CErMeHTa.

JIBIDKEHUSI TUIOCKOCTM U BHYTPEHHHUE CUMMETpUH (QuUryp (djaeMeHTapHbIC
npeactasienus). [Tapannensubiit nepenoc. [loBopor.

BepoATHOCTb U CTaTUCTUKA

[IpeacraBnenne qaHHBIX B BUJIE TaOIUII, JUarpaMm, rpad)KoB, HHTEPIPETAIUS
TaHHBIX. UTEHNE U MOCTPOCHHE TAOHII, TUArpaMM, TPaPUKOB MO PEaTHHBIM JAHHBIM.

[TepectanoBku u Qakropuan. CoueraHus M YUCIO coueTaHUU. TpeyronpbHUK
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['eomerpuueckass BeposATHOCTh. Ciy4ailHbBIA BBHIOOp TOUYKH W3 (QUTYpPHI Ha
ITIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepust UCIBITAaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.

CrnydaiiHas BeJIMYMHA W paclpeiesieHHe BeposiTHOCTeW. MareMarnyeckoe
oxujanue u qucnepcud. [[pumepsl MaTeMaTHYECKOTO 0KUJAHUS KaK TEOPETUYECKOTO
CpPEHEr0 3HAYEHUS BEIUYMHBL. MaTeMaTHUYECKOE 0KUTAHUE U JUCIICPCUS CITyYaAHON
BEJIMYMHBI «YHCIIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym.

[Tonsitue o 3akoHe OoyblIUX yucen. M3MepeHune BepoOsITHOCTEW C MOMOIIBIO
gacToT. Posb 1 3HaUeHHE 3aK0HA OOJBINX YUCEN B MPUPOJIC U OOIIECTBE.

INJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUs IMPOI'PAMMBI
YYEBHOI'O KYPCA «Marematuka» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3y/bTaThl OCBOCHHS MIPOrpaMMbl yueOHOro Kypca «Anredpay
XapaKTEepU3yHTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MIPOSIBJICHUEM HHTEpPECA K MPOIUIOMY U HACTOAILIEMY POCCHUMCKOM MAaTEMATHKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JOCTHKCHUAM POCCUHMCKAX MAaTEMATUKOB U POCCUMCKOM
MaTeMaTH4YEeCKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTMIKEHUHM B JIPYyTUX HayKax U
MPUKJIAAHBIX cdepax;

2) rpamIaHCKoOe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3alhHh €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SBJICHHUI, MpOIEeayp TIpakJaHCKOTo oOuiecTBa (HAmpumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
NPAaKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaJKHOCTH MOPaJIbHO-
ATUYECKUX MPHUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHWH MPAKTAYECKUX 33/1ad
MaTeMaTUYECKOW HAINPABJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOIO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM MJId YCHEIHON NpodeccuoHaNbHOU
NESATEIBHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUIYyaJIbHON TPAeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
JIETOM JTNIHBIX NHTCPECOB 1 OOIMECTBEHHBIX TOTPEOHOCTEIH;
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CIIOCOOHOCTBIO K  3MOIMOHAIBHOMY M 3CTETHUUYECKOMY  BOCHPUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PpacCyKICHHH, YMEHHIO BHUACTbH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpPMEHTaUMEl B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HAyKM KakK cgepbl dYeloBeYeCKOn
NEATEIIBHOCTH, JTAlloOB €€ Pa3BUTUA U 3HAYMMOCTH Ul Pa3BUTHUSA LIMBUIIU3ALMH,
OBJIAJICHUEM SA3BIKOM MAaT€MaTUKU M MaTEMAaTUYECKOM KYJIbTYpOH KaK CpeICTBOM
IIO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEUIIMMU HABBIKAMHM HCCIIEA0BATEIBCKON
NEATEIIBHOCTH;

6) ¢usuyeckoe BocnUTaHHe, (POPMUPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHs:

FOTOBHOCTBIO IIPUMEHATh MaTEMATUYECKHE 3HAHUSA B HHTEpPECax CBOETO
3I0pOBbsl,  BEAEHHMS  3J0pOoBOro  oOpaza  XKu3HM  (3I0pPOBOE  MUTaHHE,
cOQJIaHCUPOBAHHBIN PEKUM 3aHITHI U OT/AbIXA, pETYyJIApHas Gu3nuecKasi aKTUBHOCT ),
c(OpPMHUPOBAHHOCTHIO HABBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TaKoOI0 e IIpaBa APyroro 4eioBeKa,

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTAlMEl Ha TPUMEHEHUE MATEMATUUYECKUX 3HAHUM JUIS PEIICHUS 3a7a4 B
00J1aCTU COXPAHHOCTH OKPYXAIOILEH Cpeibl, MJITAHUPOBAHUS MMOCTYIKOB U OLEHKH MX
BO3MOXKHBIX TOCTEACTBUNA JJIi OKpY’KaloLIeH Ccpenbl, OCO3HAHHWEM TJI00aIbHOTO
XapakTepa 3KOJOTMYECKHUX Mpo0JieM U IMyTell UX pelieHus;

8) agmanranms K U3MEHAIIMMCH YCJOBHAM COLUUAJIBHOM W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Y€pEe3 IPAKTHYECKYIO IEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUTHCS Y IPYTUX J0Jel, mpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHUs, HABBIKMA U KOMIIETEHLIUH U3 OMBITA IPYTHX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HaHUH, B TOM YHCIE
(GopMynupOBaTh iU, MOHITHS, TUIIOTE3bl 00 00BEKTAaX U SBICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JAe(PUIUTHI  COOCTBEHHBIX 3HAaHUH H
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUUMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pelieHrss W JAeWcTBUs, (OPMYIUPOBATH M OLIEHWBATh PUCKU M TOCIEACTBHUS,
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Ilo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIE 1eCTBUS

Ba3oBble Jiornyeckue AecTBHA:

BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TOHATUN, OTHOIIEHUH MEXAY MOHATHAMH, (OpPMYyIUPOBATH
ONpeneneHusl  MOHATUW,  yCTAaHABIMBAaTh  CYLIECTBEHHBIM  IpPU3HAK
KJacCU(pUKallMK, OCHOBAaHUA HJs OOOOIIEHWS U CpPaBHEHHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpULATENIbHbIE, €IWHUYHbIEC, YacTHblE U 0OIIue,
YCIIOBHBIE;

BBISIBJISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HaOIIONCHUAX U YTBEPXKIEHUSX, NpeiaraTb KpUTEpUu
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

ACHaTb BBIBOAbI C HMCIIOJIB30BAHHCM 3dKOHOB JIOTHMKH, ACAYKTHBHBIX H
HHAYKTHUBHBIX yMOS&KHIO‘IGHHfI, YMOSaKJ'IIO‘-IeHI/Iﬁ I1I0 aHaJIOT'uu,

pa3bupaTh J10Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKIACHHUM (TpsSMblE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSATEIBHO HECIOXKHBIE J10Ka3aTelbCTBA
MaTeMaTU4ecKuX (akToOB, BBICTpAUBATh AapTyMEHTAIMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh C€MOCOO pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHUs, BbIOMpPATh Hambojee NOAXOMAIMMA C YYETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHeE AeiiCTBUS:

HCIIOJIB30BaTh BOIIPOCHI KaK HCCIEIO0BATEIbCKUII HHCTPYMEHT IO3HAHUSA,
(GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEeUne, Mpodiemy,
CaMOCTOSITENIbHO YCTAaHABIMBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOAMTH IO CAMOCTOSITEILHO COCTABJICHHOMY ILIaHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIEAOBAHNE 10 YCTAaHOBIICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSTENbHO (POopMyIHpPOBaTH O0OOIIEHNS U BBIBOJBI IO pe3yibTaTam
MPOBEAEHHOTO HAONIOACHUS, HWCCIICIOBAHUS, OIICHHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

IMPOTrHO3UPOBATH BO3MOKXHOC PA3BUTUC IIPOLECCA, a TAKKC BbIABUIATb
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BBIABJIATE HCEAOCTATOYHOCTh U U30BITOYHOCTD I/IH(bOpMaIII/II/I, JaHHBIX,
H606XOI[I/IMBIX AJi1 pCIICHUA 3aa4U,

BbIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM IMpeICTaBICHHS;

BbIOMpaTh (OpMy MpeNCTaBICHHs HMHPOPMAUMU U  WUIUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, HWHOM TIpapukod H HX
KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh HMHPOPMAIMM IO KPUTEPUAM, MPEATIOKECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJEHUSA B COOTBETCTBHH C YCIOBUSIMU U
e IMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U IUCbMEHHBIX TEKCTaX, 1aBaTh [IOSICHEHUS 110 X0y PEIICHUS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAT;

B X071 00CYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI,
MpoOJIEMBI, PEIIaeMOl 3a/laui, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TIOWCK
pEIICHUS, COTIOCTABIIATh CBOM CYXKICHUS C CYKIACHUSIMHU IPYTUX YIACTHUKOB
auanora, OOHApy)XMBaTh Pa3IMuMe M CXOJCTBO TO3WIMN, B KOPPEKTHOMN
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
MIPOEKTa, CAMOCTOSITETILHO BBIOMpATh (POpMAT BBICTYIUICHUS ¢ YUETOM 3ajad
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOPUH;

IIOHUMAaTh U WCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW U WHAWBUIYAJIbHOU
paboTHI MPHU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

NPUHUMATh LIE€JIb COBMECTHOM JAEATEIbHOCTH, IUIAHWPOBATH OPraHU3aLUIO
COBMECTHON paboThl, pachpeneisTh BHUAbI pabdOT, JAOroBapUBaThCA,
00CyXIaTh MpOLeCC M Pe3ynbTaT padoThl, 0000IaTh MHEHUSI HECKOJBKUX
JIIOJIEH;

y4acTBOBaTh B IPyNNoBbIX opMax paboThl (00CykaeHMs, 0OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl U JIPYTH€), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOU ACUCTBUS C APYTMMHU WIEHAMU KOMAaH]Ibl, OIICHUBATh
KauecTBO CBOEro BKJIajJa B  OOWMHA TOPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PerynsiTuBHBIE YHMBeEpPCaJbHbIe YueOHbIe NeiiCTBHUSA
Camoopranmusanms:
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COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATb MW  KOPPEKTHPOBATH
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOM HH(OpMALIHH.
CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJICKT:

e BIIAJCTH CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIIS TIpoIlecca U pe3ysbraTa
peIIeHUsT MaTeMaTHIeCKON 3a1a4u;

e IIPEIBHUJIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEJIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBAThb COOTBETCTBUE PE3YyJIbTATa NEATEIBHOCTH IIOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSICHATh NPUYMUHBI JIOCTHIKEHUS WIM HEJOCTHIKEHMS LIEJH,
HAaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

Yuciia ¥ BIYMCICHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALMOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.

BoinonHATe apupmMeTHueckue NeUCTBUS C pallMOHAIBHBIMU YHCIaMH, COYETast
YCTHBIE U INHMCBbMEHHBIE IIPUEMBI, BBINOJIHATH BBIYMCIICHUSA C UPPALMOHAIBHBIMU
YU CIIAMH.

HaxoguTe 3HaUeHUS CTENEHEN C LENBIMH IOKA3aATENSIMU U KOPHEN, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTe JIEUCTBUTENBHBIE YHCIA, BBIIOJHATh IPUKHUIKY pe3yJbpTaTa
BBIYMCJICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemars nMHENHBIE U KBAIpAaTHBIE YPABHEHHUS], YPABHEHUS, CBOISAIIUECS K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pewars cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS [IEPEMEHHBIMU U CUCTEMBI
IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISICTCS JTUHEHHBIM.

PemaTek TeKCTOBBIE 331a4U ANITeOpanyECKUM CIIOCOOOM C TOMOIIBIO COCTABIICHUS
YPAaBHEHHMS WM CUCTEMBI JBYX YPABHEHUH C ABYMS IIEPEMEHHBIMU.

IIpoBOAUTE IPOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduyecKux MpeAcTaBleHUIl (yCTaHAaBIWBATh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHeHBbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXKaTh
pELICHNE HEPAaBEHCTB Ha YHCIOBOM MPSIMOM, 3alMCBIBATH PEUIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pemars cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
T5 PCIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU

npsaMoi [BANVAEEA TR RO EMG ¢ TOMONIEI0 CUMBOJIOB.
ANEKTPOHHOM NOANMWUCHID

KBaZpaTHOC HECPABCHCTBO, M300PaxKa




Hcnonbs30BaTh HEPABEHCTBA ITPU PEIICHUN PA3JIMYHBIX 3a7a4.
DOyHKIUU
Pacno3naBaTh (QyHKIMM H3y4eHHBIX BHJIOB. I[loka3piBaTh CXEeMaTHYECKHU

pacmosoXeHne Ha KOOPAWHATHOM TUIOCKOCTH TpadukoB GyHKIUHN BUaa: y = kx, y = kx
+b, y=kix,y=ax2 +bx +c, y=x3 y=1% y=|x|, B 3aBHCHMOCTH OT 3HAUCHHiI
K02(PHUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crtpouth U H300paxaTh CXEMaTH4YeCKH TpaduKu KBaAPATUUHBIX (PYHKIIHH,
OTHCHIBATh CBOWCTBA KBAaIPAaTUUHBIX (DYHKIUH MO UX rpadukam.

Pacrio3naBaTh KBaJpaTUUHYIO (QYHKIUIO MO (QopMmyse, NMPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIE NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacno3naBaTh apu()MEeTHUECKYI0O U T€OMETPUUYECKYIO IPOrPECCUH TPHU PA3ZHBIX
croco0ax 3aaHusl.

BbInONmHATE  BBIUMCICHUS C  HCHOJb30BaHMEM (OpMyJI n-TO  YieHa
apu(pMeTHUYECKON U FeOMETPUUECKON MPOrpecCrii, CyMMBbI IIEPBHIX N UJIECHOB.

N300paxaTh 4i€Hbl TMOCIEAOBATEIBHOCTA TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pewate 3a1auu, CBsI3aHHBIE C YMCIOBBIMU MOCIIEOBATENBHOCTSAMHU, B TOM YHUCIIE
3aJa4yd U3 pPeaNbHOM KM3HU (C MCHOJIb30BAHUEM KaJIbKYJISATOpa, UU(POBBIX
TEXHOJIOTHH).

Freometpua

3HaTh TPUTOHOMETpUUYECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOJUTD C UX MOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxoauth (C MOMOIIBIO KalbKYJSATOPA) IJIWHBI W YIJIbI JJIS
HETaOJIMYHBIX 3HAYECHHH.

[lonb30BaTbea (opMyJaMu MPHUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUI1 HAXOXKIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOPEMbl CUHYCOB U KOCHHYCOB JIJISl HAXOXKJEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHNUE TPEYTOJIBHUKOBY ), IPUMEHATH UX ITPU PELLICHUH
r€OMETPUYECKHX 3a/]aY.

Brnagers nmouatusMu npeoOpa3oBaHHs MOI00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX Guryp. [loap30BaTbes cBOMCTBaMU MO00US MPOU3BOIBHBIX QUTYDP, YMETh
BBIUMCIIATh JUIMHBI U HaXOAWTh yIJbl y MoA0OHbIX ¢(uryp. IIpumeHsTs cBolicTBa
no100Us B MPAKTUYECKUX 3a7auax. Y METh MPUBOIUTH MPUMEPHI MOTOOHBIX GUTYp B

-
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[Tonb30BaThcAd TEOpEMaMU O MPOU3BENCHUH OTPE3KOB XOpJ, O MPOM3BEICHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[Tonb3oBaThCsd BEKTOpPAMH, TMOHHMMATh WX T€OMETPUYECKUUA U (DU3NUYECKUU
CMBICJI, IPUMEHSTH UX B PEUICHUU T€OMETPUUECKUX U pu3nUecKkux 3aad. [I[pumensTs
CKJISIPHOE NMPOU3BEIEHUE BEKTOPOB ISl HAXO0KJIEHUS JUIH U YIJIOB.

[Tonb30BaTbCAd METOAOM KOOPAHMHAT HA IUIOCKOCTH, IPUMEHSThH €r0 B PELICHUN
r€OMETPUYECKUX U MPAKTUUYECKUX 3a7a4.

Brnaners NOHATHMAMM NPaBUIBHOIO MHOTOYTOJBHHUKA, IJIUHBI OKPYKHOCTH,
JUTUHBI yTU OKPY>KHOCTH U PaIMaHHON MEPBI yTiia, YMETh BBIYMCIIATH IJIOMIAAb Kpyra
u ero yacteil. [[puMeHsTh Moay4yeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MM UEHTPBI) CUMMETPUUA (PUTYP, NPHUMEHSTh IBUKEHUS
IUIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IprMeHATh TOJIyYEHHBIE 3HAHHMS HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHE
MOJIENIN JUUIS 33]1a4 PEAIIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
MPUMEHEHUEM TO0J00MS M TPUTOHOMETPUYECKMX (PYHKIUH (MOJB3YSACh, TIE
HEO00XO0JIUMO, KATBKYJISITOPOM).

BepoATHOCTb U CTAaTUCTUKA

N3BnekaTh 1 npeodpa3oBbIBaTh MHPOPMAIINIO, MPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHHMKAX B BUJIE TaOJMIl, TUarpamm, rpadukoB, NPeCTaBIsATh JAaHHbIE B BHJIE
Ta0JINII, TUarpaMm, rpapuKoB.

Pemarp 3amaun  opraHM30BaHHBIM IepeOOPOM BapHaHTOB, a TakXke C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPAaBUII U METO/IOB.

Hcnonb3oBaTh ONHUCATENbHBIE XapaKTEPUCTUKU JJii MAacCCHUBOB UYHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUYECHUS U MEPBI PACCEUBAHHUSI.

HaxoauTh 4acToThl 3HAYEHUH M YAaCTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxonuTtb BEpOATHOCTH ClIy4yalHbIX COOBITHI B U3yYEHHBIX OIbITaX, B TOM YHCIIE
B OMbBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMM, B CEPUSX UCTIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEPUAX UCHbITaHUK bepHysum.

Nmers mnpencraBieHWE O CIAy4alHOW BEJIMYMHE W O PaCHpelesIeHUU
BEPOSTHOCTEH.

NMetp mpeAcTaBieHHME O 3aKOHE OOJBIIMX YHCET Kak O MpOsBICHUU
3aKOHOMEPHOCTH B CIy4yalHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIIECTRE.

-
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TEMATHYECKOE IINTAHUPOBAHHUE

AureOpa

Ne i/

HaunmenoBaHmue pa3aeioB U TEM NPOrpaMmabl

Uucna u BeruucieHus. JleicTBUTENIbHBIE YK CIa
DyHKIMHU

YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C OJHOM
MepeMEeHHOM

VYpaBHenus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHU I

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
YucioBble OCIE0BATEIBHOCTH

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

-

.

O

I'eomerpus
Ne i/m HanmenoBanue pa3ieioB 4 TeM IPOrpaMMbl
Bexkropsl
2 JlexapToBbl KOOPINHATHI HA TNIOCKOCTH
3 Tpuronomerpus. Teopembl KOCHHYCOB U
CHUHYCOB. Penienne TpeyroiapHUKOB
[IpaBunbHBIE MHOTOYTOJIBHUKY. J1HA
4 OKPYXKHOCTH M ILIOIIAAb Kpyra. Berancienue
IIomanaeu
5 [IpeobpazoBanue nogobus. Merpuueckue
COOTHOILLIEHUS B OKPYKHOCTH
6 JIBMKEHUS TIIIOCKOCTH
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOFPAMME

OOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMUCHIO
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KoHTpobHBI
e padoThI



BeposSITHOCTB M CTATHCTHKA

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
Bcer KoHTpobHBI IIpakTHYecku
n/n NPOrpamMMbl
0 e padoThlI e padoThbl
1 [ToBTOpenue kypca 8§ kinacca 3
2 DeMeHThl KOMOMHATOPUKHU 6 1
3 I'eomeTprueckas BEpOSATHOCTD 4
4 Ucnbitanus bepuymu 6 1
5 CrnydaiiHasi BeJIMUUHA 6
6 O600611eHre, KOHTPOIIb 9 1
OBILIEE KOJIMYECTBO YACOB I10 34 | )

I[TPOTPAMME

HNPOBEPAEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM MPOI'PAMMBI

-

O

Koxa
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
0 pe3yJibTara
1 Yucna v BBIYMCIECHUS
CpaBHUBaTh M YNOPSAJOYMBATH PALMOHAIBHBIE U MPPALMOHAIbHbBIE
1.1
qucia
BeimonuaTe apupmernyeckue ASUCTBUS C PALMOHAIBHBIMH YHCIAMH,
1.2 coueTasi yCTHbIE M NHCbMEHHBIE NPUEMBI, BBIIOJIHATH BBIYMCICHUS C
VPPALMOHATIbHBIMU YHCIIAMHU
Haxonuth 3HayeHUs CTENEHEW C LEJBIMU II0KA3aTEISIMU U KOPHEH,
1.3
BBIUNCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
OKpyrisTh 1EHCTBUTENBHBIE YNCIIA, BBINOIHATh IPUKUIKY PE3YJIbTATA
1.4
BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKECHUN
2 YpaBHEHUs U HEPABEHCTBA
OOKYMEHT NOANUCAH

9NEKTPOHHOW NOANUCHLIO
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Pemate IMHENHbIEC U KBAaJIpaTHBIC YPAaBHEHUsI, YPABHEHUS, CBOIALINECS
2.1
K HUM, IPOCTENIINe APOOHO-PALMOHATIbHbIC YPAaBHEHHS

Pemate cucteMsl IBYX JIMHEMHBIX YPABHEHU C IBYMs IIEPEMEHHBIMU U
22 CUCTEMBI JIByX YPaBHEHHMH, B KOTOPBIX OJHO YPaBHEHHE HE SBIISICTCS

JIMHEHHBIM

Pemarp TekcToOBbIC 3amayM anreOpamyecKuM CIOCOOOM C TIOMOIIBIO
2.3 COCTaBJICHUSI YPAaBHEHHS WJIM CHCTEMbI [BYX YpaBHEHHU C JBYyMs

MNEPEMEHHBIMU

IIpoBoauTh mpOCTEHIIME MCCIENOBAHHUS YPAaBHEHMM M CUCTEM

YPaBHEHMI, B TOM YHCJIe C IPUMEHEHUEM IrpaduuecKuX MpeICTaBIeHUN
24

(HampuMep, ycTaHaBIMBaTb, HMMEET JIM YpaBHEHHWE WIM CHCTeMa

YpaBHEHUH PEIICHHS], €CIIU UMEET, TO CKOJIBKO)

Pemate  smHeliHBIE  HEpaBEHCTBAa, KBAJApaTHbIC  HEPABEHCTBA,
2.5 n300paxkaTh pEIICHUE HEPABEHCTB HAa YMCIIOBOM HpPSIMOM, 3alMChIBATh

pEemICHUC C TIOMOIIIBIO CUMBOJIOB

Pemiate cHUCTeMBI JIMHEHHBIX HCPAaBCHCTB, CHUCTEMbl HCPABCHCTB,
BKJIIOHAIOOIUME  KBAaAPAaTHOC HCEPABCHCTBO, I/I306pa)KaTb pemiCHuC
2.6

CUCTCMbl HCPABCHCTB Ha YHUCIOBOH prIMOfI, 3alMUMCbIBaTh PCUICHHUEC C

IIOMOUIBIO CUMBOJIOB
2.7 Hcrnonbs30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a/1a4
3 OyHKIMU
Pacrnio3HaBaTh pyHKIIMM H3y4eHHBIX BUJOB. [l0Ka3bIBaTh CXeMaTHUECKU
3 pacrioyio’keHre Ha KOOPAMHATHON TIIOCKOCTH IpaduKoB PYHKIUI BUA:

y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HA4YECHHUH

K02(PUITMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUIN

IToka3piBaTh  CXEMAaTHYECKHM  PACHOJIOKEHHE HA  KOOPAMHATHOM
3.2 TUTOCKOCTH TpadukoB (QyHKIMHA Buaa y = VX, y = [X| ¥ ONHCHIBATh

CBOMCTBA PyHKIUH

Crpoutb M wu300paXkaTb CXEMaTHYECKH Tpa(uKH KBaJpaTUUIHBIX

3.3 (GYHKIMA, OMUCHIBATH CBOWMCTBA KBAaApPAaTHYHBIX (YHKIHA 1O HUX

; rpapukam i

o OOKYMEHT NOAMWUCAH
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Pacnio3HaBaTh KBaapaTHyHyl (YHKIHIO 1O (GopMyne, HPUBOAUTH

34 IpUMEpbl KBAaAPAaTUYHBIX (DYHKIUH W3 pealbHOW JKW3HHU, (DU3HKH,
reoOMETpPHU
4 Apudmerndeckas 1 reOMETpUIecKas Iporpeccun
il PacniozHaBaTh apu(METHUECKYIO M TE€OMETPUUYECKYIO MPOTPECCHH TPU
' pa3HbIX criocobax 3aaaHus
BBINONHATE BBIYMCIEHHUS C HCHOJIB30BAaHHEM (OPMYJI n-IrO 4JIeHa
4.2 apu(METHUECKOW M TeOMETPUYECKON MpOTrpeccuii, CyMMBbI MEPBBIX N
YJIEHOB
3 N300paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPJUHATHON
' IJIOCKOCTH
Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU IOCIEA0BATEIbHOCTIMH, B
4.4 TOM YHClI€ 3aJadyd M3 peajbHOW KHU3HU (C HCHOJB30BaHUEM
KaJIbKYJISTOPa, IH(PPOBBIX TEXHOJIOTHIA)
Kon .
IIpoBepsiemble NpeAMEeTHBIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMor .
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 0011ero 00pa3oBaHust
0 pe3yJbTara
6 ['eomeTpus
3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAaXOAUTh C MX
61 MOMOUIbIO Pa3IMYHbIE BJIEMEHTHl MPSMOYIOJbHOTO TpPEYroJbHHUKA
. («peleHue NPSIMOYTOJIbHBIX TPEYTOJILHUKOBY). HaxonuTs (¢ momoripko
KaJbKYJISTOPA) JUTMHBI U YTJIBI JUI HETaOJINYHBIX 3HAUEHUH
[Tonp3oBaThCs dbopmymamu MPUBEIEHUS u OCHOBHBIM
6.2 TPUTOHOMETPUYECKUM TOXKIECTBOM Ul HAXOXKACHMSI COOTHOIIEHUMN
MEX1y TPUTOHOMETPUYECKUMH BEINYMHAMMU
Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB Ul HaXOXKJEHUS
6.3 pa3IMYHBIX 3JIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPUMEHSTH UX MPU PELIEHUH N'€OMETPUUECKHX 3a7a4
Brnaners moHsTHAMH TpeoOpa3oBaHUs MONOOUS, COOTBETCTBEHHBIX
6.4 3NIEMEHTOB TOA00HBIX ¢uryp. Ilonbp3oBarbesi cBOWCTBaAMHM MMOK00US
& TIPOM3BONBHBIX (DUTYP, YMETh BBIYHCIATH UTMHBI H HAXOAUTH YITIBI Y
OOKYMEHT NOANUCAH
o 9NEKTPOHHOW NOANUCHLIO
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6.5

6.6

6.7

6.8

6.9

6.10

Kon
nposepsieMor
0 pe3yabTaTra

nonoOubIX ¢uryp. IlpuMeHsATh cBOWCTBAa MOAO0MS B MPaKTUYESCKHUX
3aa4ax. Y MEeTh MPUBOIUTH TPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM
MUpe

[Tonp30BaTbcss TEOpeMaMud O TIPOM3BEACHUM OTPE3KOB XOpA, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBaJApare KacaTeJIbHOM

Ilonb30BaTbcs  BEKTOpaMH, IIOHMMATb WX TEOMETPUYECKHM U
(bu3nyeckuil CMbICI, NMPUMEHATh UX B PELIEHUH TI'€OMETPUUYECKUX U
busnyeckux 3ana4. [IpuMeHATh CKaIsIpHOE TPOU3BEECHUE BEKTOPOB IS

HaxXOXIACHUA OJIMH U YyI'JIOB

ITonp30BaThCs METOJIOM KOOpAWHAT Ha INIOCKOCTHU, IIPUMCHATH C€ro B

PCUHICHUU I'COMCTPHUUCCKUX U IMPAKTHYCCKUX 3alad

BJ'IaI[eTL INOHATHUAMU IIpaBUJIbHOI'O MHOTI'OYyroJIbHHUKa, JJINHBI
OKPY’KHOCTH, IUIMHBI AYT' OKPYXKHOCTH U paHHaHHOﬁ MCPBLI yTIi1a, YMCTb
BBIUUCIIATH IUIOINAAb Kpyra U €ro JacTeH. HpI/IMeHﬂTI) IMMOJIYYCHHBIC

YMCHUA B IPAKTUYCCKHUX 3aJadax

HaxonuTh ocH WM HEHTPBl CUMMETPUU (QUTyp, MPUMEHATh JIBUKECHUS

IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

[IpuMeHsATH TNONYy4YEHHbIE 3HAHUS HA MpaKTMKE — CTPOMTH
MaTeMaTUYeCKUe MOJIENM JUIsl 3a/lad pealbHON KU3HU U NPOBOJUTH
COOTBETCTBYIOILIME  BBIYMCIEHUS C MPUMEHEHHEM TMOA0OUS U
TPUTOHOMETPUYECKMX  (QYHKUUH (IOJB3yach, TIAe HE00X0AUMO,

KaJIbKYISATOPOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

-

5 BCPOHTHOCTB " CTaTUCTHUKA
W3Bnekatb U mpeoOpa3oBbIBaTE HMH(OPMAIMIO, IMPEICTAaBICHHYIO B
5.1 pa3NMYHBIX MCTOYHHKAX B BUAE TaONWI, Auarpamm, Trpadukos,
MPEJICTaBIISTh TaHHBIC B BUJIE TAOIHII, TUarpamm, rpaduxos
-\\I
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3NIEKTPOHHOM NOANWUCHIO
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5.2

53

54

5.5

5.6

5.7

Pemate 3amauu OpraHu30BaHHBIM 1EepeOOpOM BAPUAHTOB, a TAKXKE C

HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX MpaBUJII 1 MCTOAOB

Hcmonbs30BaTh OIIMUCATCIIBHBIC XAPaKTCPUCTUKU JJIA MacCCHUBOB
YUCJIOBBIX OAaHHBIX, B TOM 4YHCIC CpPCAHUC 3HAUCHUA U MCPbI

pacc€uBaH

HaXOI[I/ITB YacTOTHl 3HAUCHHH M YacTOTHI CO6BITI/I$I, B TOM 4YHCJIC

MOJIB3YACH Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUI U HAOII0IeHU

HaxonuTh BEpOATHOCTH CIyYalHBIX COOBITHI B M3yYCHHBIX OIBITAX, B
TOM 4YHCI€ B OIBITaX C PAaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU
COOBITUSIMHM, B CEpUSAX MHCHBITAHUH 1O MEPBOrO YClexa, B CEpUsix

ucnbITaHuil beprymm

Hmets npeaACTaBJICHUC O CHy‘I&ﬁHOﬁ BCIIMYHUHC W O PaCpCACIICHUN

BEPOSATHOCTEH

Nmetp mpencraBieHue 0 3aKOHE OOJBIIMX YUCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH M O POJM 3aKOHA

OOJIBLINX YKCell B IPUPOJIE U 001IIeCcTBE

MHNPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
nposepsieMor
0 Tpe0oOBaHUS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI POrPaMMBbI OCHOBHOI'O
o01mero oopazosanus Ha ocHoe PI'OC

YMeHue omnepupoBaTh MOHSATHSMH: MHOECTBO, IOJMHOXECTBO,
olepalyy HajJ MHOXKECTBAMM; YMEHHE ONIepUPOBATh MOHATHIMU: rpad,
CBSA3HBIA Tpad, AepeBo, LUKI, NPUMEHATh WX MPU pPEUICHUH 3a/ad;
YMEHHUE HCMOJIb30BaTh TIpaduyeckoe MpeJCTaBICHHE MHOXXECTB IS
ONMCAHHS PEAbHBIX NPOLIECCOB U SIBJICHUH, NPU PEIICHUU 3a1ad W3

JpYrux yu4eOHbIX IPEAMETOB

-

O

hS

OORYMEHT NOAMNUCAH

YMeHue OHepI/IpOBa}f‘B NOHATUAMU: OIIPCACIICHUEC, aKCHMOMaA, TCOpCMaA,

INEKTPOHHOW HQWWTBO; YMCEHHUEC paclio3HaBaTb HUCTHHHBIC W JIOXKHBIC
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BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAaHUA U OTPpULIAHUA BBICKQ3bIBAaHU M

YMeHue OnepupoBaTh NOHATHUSAMHU: HATypalbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJO, JACIMMOCTb HATypalbHBIX YHUCEN, IPU3HAKU
JeTMMOCTH, 1I€J0€ YUCIIO, MOIYJlb YHUCIA, OOBIKHOBEHHAas Ipo0b U
JecATU4Has ApoOb, CTAHJAPTHBIA BMJI YUCIIA, PALIMOHAIBHOE YHCIIO,
UppalMOHATIbHOE YHUCIO, apU(pMETUYECKHil KBaJpaTHBIH KOPEHB;
YMEHME BBIOIHATH JEHCTBHS C YUCIIAMU, CPAaBHUBATh U YIIOPSA0YNBATH
YHUCJIa, IPEACTABIATh YUCIA HAa KOOPAMHATHOM NPSIMOW, OKPYIJIATh

qucia; YMCHHC ACJIaTh NPUKUIAKY U OLCHKY PE3yJibTaTa BBIYHCIJICHHI

YMeHue onepupoBarh IMOHATHSAMM: CTENEHb C LEJIbIM II0Ka3aTeleM,
apuMeTHIECKUN KBaJApaTHBIA KOPEHb, MHOTOWICH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTemeHu
Oonbllle eOUHUIIBI; YMEHHE BBINONHITH pPacd€Tel Mo Qopmyiam,
npeoOpa3oBaHusl UEIbIX, JAPOOHO-PAllMOHATBHBIX BBIPAKEHUH U
BBIPAXKEHUM C KOPHSIMHU, PA3JI0’KEHUE MHOTOWJIEHAa HA MHOXKHUTENH, B TOM
YHCIIe C HCIOJb30BaHHEM (QOpPMYJ pPa3HOCTH KBaJpaTOB U KBajpara

CYMMBI U pa3HOCTH

VYMeHue onepupoBaTh MOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHME pEIlaTh JIMHEHHbIE U KBAJpaTHbBIE ypaBHEHUS,
JpOOHO-palIMOHATIbHBIE YPaBHEHUSI C OJHOW TEPEMEHHOH, CHCTEMBI
JBYX JMHEWHBIX YPaBHEHWM, JTMHEWHBIE HEPABEHCTBA M MX CUCTEMBI,
KBaJlpaTHblE M  JIpOOHO-pallMOHAIbHBIE HEpPAaBEHCTBA C  OAHOM
IIEPEMEHHOM, B TOM YHCJIE NIPU PELIEHUH 3a/1a4 U3 APYrUX NPEAMETOB U
MPAKTUYECKUX 3a]a4; YMEHHUE UCII0Ib30BaTh KOOPIMHATHYIO MPSAMYIO U
KOOPJMHATHYIO IUIOCKOCTh Ul M300paKeHUs! PEUICHUH YpaBHEHHIA,

HCPAaBCHCTB U CUCTEM

YMeHnue onepupoBarh MOHATUAMU: QyHKIUA, rpaduk QyHKUNUU, HYIU
(GYHKLINY, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, TPOMEKYTKH BO3pacTaHUs,
yObIBaHUs, HauOoJblllee ¥ HauMEHblIee 3HaueHus (DYHKIUHU; YMEHUE
6 ONEpUPOBATh MOHATUSAMU: IpsMas MPONOPLUUOHAIBHOCTb, JIMHEHHAs

byHKIMS, KBaapaTudHas (QyHKIMsS, oOpaTHas MPOMOPIHOHAIBLHOCTD,

4 napabosia, rumepOdIa; yMeHHe CTpPOUTh rpadukd  QYHKUU,

AOKYMEHT NOANNCAH .
SNEKTPOHHOM NEHIAEIRI™ rpadyku Ui ompeAeNeHUusT CBOWCTB MPOIECCOB H
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3aBHCUMOCTEH, UIsl pelieHus 3a1a4d U3 APYTruX Y4eOHBIX MPEIMETOB U

peanbHOMN KHU3HH; YMEHHE BBIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXITY

BEJIMYUHAMU

Ymenue OIIepUpPOBATH MOHSITUSIMU: MOCIIEI0BATEIbHOCTD,

apudMeTHuecKkass M = TeOMETpHYECKass  IPOTPEecCHH;  YMEHHE
7 MCIOJIb30BaTh CBOMCTBA MOCIEAOBATEIbHOCTEH, (HOPMYIBI CYMMBI U

06H_[€I‘O WICHAa Ipyu pCHICHUU 3a4ad, B TOM YHCIIC 3ada4 M3 APYIux

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

VYMeHue perarth 3a/1a41 pa3HbIX THIIOB (B TOM YKCIIE HA IPOLIEHTHI, A0JIN
U 4YacTH, JIBU)KEHUE, paboTy, LIEeHYy TOBAPOB M CTOMMOCTb IOKYIOK U
yCIIyT, HAJIOTH, 337ja4y U3 00JIACTH YIPABICHUSI JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIIATh BHIPAKEHUS, YPAaBHEHNU S, HEPaBEHCTBA
U CUCTEMBI 110 YCIOBHIO 3a[1a4H, UCCIENOBATh IIOJYy4YEHHOE PELIEHUE U

OLICHUBATb HpaB,I[OHOI[06HOCTL MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (UIYpa, TOUKA, OTPE30K, Mpsmasd,
Ty, IOMaHasi, yroj, MHOTOYTOJIbHHK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIN 1
PaBHOCTOPOHHUI  TPEYTOJIBHUKH, TPSMOYIOJBHBIM  TpPEYrOJbHUK,
MeAMaHa, OMCCEKTpHca W BBICOTA TPEYTOJIbHHKA, UYETBIPEXYTOIbHHUK,
9 napajjieniorpaMM, pomO, HOpSIMOYTOJbHHK, KBaJpaT, Tpamneuus;
OKPYXHOCTb, KpPYI', KacaTejlbHasi; 3HaKOMCTBO C NPOCTPAaHCTBEHHBIMU
¢durypamu; ymMeHue pemiath 3a7adyd, B TOM 4YHCJE€ M3 MOBCETHEBHOMN
JKU3HH, Ha HAXO0XJIEHUE T€OMETPUYECKHUX BEIMYUH C MPUMEHEHHEM

U3y4EHHBIX CBOMCTB GUryp u (hpakToB

YMeHue omnepupoBaTh MOHATHSAMHU: DPABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapalIeIbHOCTh W TEPIECHIUKYISIPHOCTh TPSIMBIX,
yrol MeX1y NpSIMbIMHM, TNEPHEHIUKYISAp, HAKIOHHAs, MPOEKIHs,
10 nonobue guryp, noJoOHbIe TPEYTOIbHUKHA, CUMMETPHUS OTHOCUTEIBHO
TOYKM W TPSMOM; YMEHHME pAaclo3HaBaTh PaBEHCTBO, CUMMETPHIO H
nonobue Quryp, mapamienbHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B
OKpY’KaloIIeM MUpe
YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSHUE, YToJl (BEIUYHHA
yIiia, CHHYC M KOCHHYC YIJIa TpPEyrojbHHKa), IUIOIAb, YMEHHE

11 OLICHUBATh Pa3Mephl MPEIMETOB M OOBEKTOB B OKpPY)KAIOLIEM MHpE;

@ eHue an/IMeH;ﬁ b  GopMmynsl  mepuMerpa M IUIOLIAAH

o OOKYMEHT noﬁ”ﬁdMCAH

INEKTPOHHOW NAHPHAFIHEPHIKOB, UTHHBI OKPY)XKHOCTH M ILIOMAIM Kpyra, o0BeMa
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NPSIMOYTOJILHOTO Tapajlieenunea; yMEHHE MPUMEHATh IpU3HAKU
paBEHCTBa TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA,
teopemy Iludaropa, TpUroOHOMETpUYECKHE COOTHOILICHUS IS

BBIYMCIICHMS IIIMH, PACCTOSHUM, IJIOIIAIEH

Ymenue wu300paxarb IUIOCKHE (GUIYpl W HUX  KOMOMHAIMH,
1 NPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C IOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U  JJIGKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbBHOMY OITMCAHHIO

YMeHue  omepupoBaTh  MOHATUSAMHU:  NPSAMOYIOJbHAs  CHCTEMa
KOOPIMHAT, KOOpPAMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
13 IIPOU3BEICHHUE BEKTOPA HA YUCIIO, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIIOIb30BATh BEKTOPBI M KOOPAWHATHI Ul IPEACTaBICHUS
JAHHBIX U PELICHMs 3ajjay, B TOM YHCJIE U3 APYrHX y4eOHBIX NIPEIMETOB

Y peajbHOM KHU3HU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJOMKOBBIE U  KpPYroBbIE
qUarpaMMbl,  TaONMUIBI,  CpeaHee  apupMEeTHYecKoe, MeIuaHa,
HauOoJplllee U HAauUMEHblIee 3HAueHMs, pa3Max YHCIOBOro Habopa;
" YMEHHME  M3BJ€KaTh, HWHTEPIPETUPOBATH U  INpeoOpa3oBBIBATH
uHpOpMalMIO, TPEACTaBIEHHYI0 B Ta0iMIax M Ha JuarpaMmax,
OTpaXKaroIllyl0 CBOMCTBAa M XapaKTEPUCTHKU pealbHBIX IMPOLIECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIMYUHBI B

OKpYXaroIieM MUpe

YMeHue omnepupoBaTh MOHATHUAMHU: CIy4YalHBIA OMNBIT (Coy4yailHbIN
DKCIIEPUMEHT), DSJEMEHTapHOE COOBITHE (dJIIEMEHTapHBIH  HCXO.)
CIIy4allHOTO OTBITA, CIydyalHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHE HaxXOJUTh BEPOATHOCTH CIy4YailHBIX COOBITUH B OMBITAX C
PAaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEIIaTh
15 3aja4d METOJOM OPTaHMW30BAHHOTO Mepebopa W C HCHOJIB30BaHHUEM
MpaBuja yYMHOXKEHHUS; yYMEHHE OIICHHUBATh BEPOSTHOCTH PEATHHBIX
COOBITHIA W SBJICHMI, TTOHUMATh POJIb MPAKTHUYECKH IOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHH B OKPYXKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO
C TIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIHNX

YUCCII U €0 POJIBIKO B MAaCCOBLBIX SABJIICHUAX

" YMmenue BI:I6I/IpaTB\1FIOI[XOI[$IH_[I/II71 W3YYECHHBI METON ISl PElICHUs

OOKYMEHT NOANUCAH
3NEKTPOHHOW NEHAWELRRMBOMNTE [IPUMEPBI MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B
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IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE, OIIMCHIBaTh  OTACIIBHBIC  BBIAAIOLIUECS  PE3YJIbTATHI,
[IOJIyYCHHBIE B XOJ€ Pa3BUTUA MATEMAaTUKH KaK HAyKW, IPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPUH

IHHEPEYEHbD 3JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Hucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBIX YHACEN
12 OOBIKHOBEHHBIC U IECATHYHBIC IPOOH, MIPOIEHTHI, 0ECKOHEUHBIC TIEPUOTUICCKUE
' apodu
1.3 Panmonanehbie uncna. Apudmernyeckue onepanuy ¢ palroHaJIbHBIMHU YUCIaMU
14 JlelicTBUTENbHBIE uncia. ApudMeTHUeCKHe Omepanud ¢ JIeHCTBUTENbHBIMU
' quclIaMu
s [TpubnuxEHHBIE BBIYUCICHMS, TNpPaBUJIa OKPYIJIEHHUsS, NPUKHUIKA M OLEHKa
' pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BbIpaKeHUs
2.1 BykBeHnHble BbIpakeHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )
55 Crenenb ¢ uenbiM MnokaszareneMm. CTeneHb C palMOHANbHBIM I10Ka3aTesIeM.
' CBoiicTBa CTENEHU
2.3 MHorouneHsl
24 Anrebpanueckas 1poob
) s ApudmeTrueckuil KOpeHb HaTypalbHOMN cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMHI
' KOPHSIMH HaTypaJIbHON CTENIEHH
3 YpaBHEHUS 1 HEPABEHCTBA
Ilenble U 1poOHO-palMOHaNbHBIE ypaBHEHHsA. CHCTEMBI U COBOKYIHOCTHU
4 3.1 ™
OOKYMBRBHBHNIMCAH
o 9NEKTPOHHOW NOANUCHLIO
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Lenbie u npoOHO-panoOHaNbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTHU

3.2
HEPaBEHCTB
33 Pemenue TekcToBBIX 3a7a4
4 Uucnoble NOCIIEI0BATENBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUA OCIIEN0BATEILHOCTEH
Apudmernueckass U TreoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
2 MIPOIICHTOB
5 OyHKIMH
Oynkuwmsi, cnocoosl 3aaanus GyHkun. ['paduk pynknuu. O6macTs onpeneaeHus
U MHOXecCTBO 3HaueHMH  Qynkuuu. Hymu  ynkuuu. Ilpomexyrtku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUH. MaKCUMyMBI U
MUHUMYMBl (QyHKIuu. Hambonpmiee W HauMeHblnee 3HaueHHEe (YHKIMHM Ha
IIPOMEKYTKE
6 Koopaunats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBa
7.2 TpeyronsHuK
7.3 MHOroyrojasHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpudeckix BEJIMYUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padmr
' ™
o [OKYMEHT NOAMNWUCAH
3NIEKTPOHHOW NOANWUCHIO
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiecTBo «M3aaTenbcTBO

«IIpocsemenue» 2025

e JI. C. AtanacsH u np. I'eometpust 7-9 6a3oBblii ypoBeHb M. [IpocBenienue

2023

Maremartuka. BeposTHOCTB U cTaTUCTHKA: 7 - 9-€ Kiacchl: 0a30BbIH YPOBEHbD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue, 7-9 xmacc/ Beiconkuii 1.P., Smenko 1U.B.;
non peaakuueit SAmenko U.B., Akiimonepnoe odmiectBo «M3aaTenbeTBo
«IIpocBemienme»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Nzyuenue anredpsl B 7—9 knaccax/ FO.H. Makapsiues, H. I'. Munmiok, C.b.
CyBopoBa..— M.: IIpocsenienue, 2024

. I'yceBa U. JI. I np. COOpHUK TECTOBBIX 3aJaHUI I TEMATUIECKOTO U
uToroBoro Koutpois. «Muremnekt-Lentpy», 2019

1O. H. Maxkapsrues. H.I'. Munzrok, JI. b. KpaiineBa /lunaktnueckue MaTepHuaisbl.

Anre6pa 9 kimacc. M. IIpocsemenue. 2024

-
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Menpaukosa H. b. I[HnaKTquCKI/Ig MaTepuaibl IO TEOMETPUU: 8 Kiacc: K

KYME OANWUCAH
gﬁ% HEKY, Ejnﬁﬁﬁmﬁ:‘? u 1p. «|'eomerpus 7-9%». U3naTenbCcTBO « IK3aMEH»
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A. ©. ®apkos, Tectsl 110 reomeTpuu K yueOnuky JI. C. Atanacsna u ap.
«I"'eometpus 7-9». M. Dk3amen, 2024r

H. b. MenbaukoBa. KoutposbHbie paboThl 1o reomeTpun 9 kiacc. M. Dk3ameH
2014

b. I'. 3uB. Jlugaktuueckrue MaTHpHAJIbI IO TEOMETpUM 7-9 Kiiace
. P. Beicoukuii. /[ngakTH4eCKue MaTepuabl 0 TEOPUU BEPOSITHOCTU. M.
MIIHMO, 1018

. P. Bricoukuit, U. B. fluenko. YHUBEpcaibHbI MHOTOYPOBHEBBINM COOPHUK

3anau. CTaTucTrka, BEpOsiTHOCTh, KoMOuHaTopuka 7-9. M. Ilpoceemenue 2020

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. OGpa3oBaTeabHBIN peCcypc UHTEPHETA — MaTeMAaTHUKa
http://www.alleng.ru/edu/math7.htm

2. Pemry OI'D. Obpa3oBartenbHbIi TOpTa 71l TOJATOTOBKHU K AK3aMEHY
https://ege.sdamgia.ru/

3. ®UIIN

http://www fipi.ru/

5. THOOYPOK

https://infourok.ru/

. A
o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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