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HHOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpaMma OCHOBHOTO 00IIETO 00pa3oBaHus 10 ajaredpe coctaBlieHa Ha 0cHOBE DyHIaMEHTAIBHOTO S/Ipa CoAepkKaHus o0iiero oopazoBanus u TpeGoBaHui
K pe3yjibTaTaM OCBOCHHS OCHOBHOH 0011e00pa30BaTeIbHONM MPOrpaMMbl OCHOBHOTO OOILEro 0Opa3oBaHUs, MpEICTaBICHHBIX B DenepalbHOM TOCYJapCTBEHHOM
oOpa3oBaTenbHOM cTaHzapTe obmero oopasoBanus. B Heil Takke yUHTHIBAIOTCS OCHOBHBIC HCH U MOJIOKEeHUS [IporpaMmsl pa3BuTHs U (OPMUPOBAHUS YHUBEPCATHLHBIX
y4eOHBIX ICHCTBUH 711 OCHOBHOTO O0IIIEro oOpa3oBaHMsl.

Co3HaTenbHOE OBJAJICHUE YYalIUMKCS CHCTEMOW alreOpanvyecKux 3HaHWI U YMEHUI HEOOXOAMMO B TIOBCEIHEBHOM JKM3HU JJIsl U3YYCHUS! CMEKHBIX IMCIHUIUIMH H
MIPOIOJDKEHUST 00pa30BaHMS.

[IpakThdeckasi 3HAYMMOCTH IIKOJBHOTO Kypca anredpbl oOyclloBIieHa TeM, YTO €€ OOBEKTOM SIBIISIOTCS KOJNMYECTBEHHBIC OTHOUICHUS NEHCTBUTEIHLHOTO MUpA.
MaremaTrdeckasi IOATOTOBKA HEOOXOAMMA ISl TIOHUMAHUs TIPHHIUIIOB YCTPOMCTBA M MCIOJIB30BAaHHMS COBPEMEHHOW TEXHHWKH, BOCIPHATHS HAYYHBIX U TEXHUYECKUX
HOHATHI 1 naell. MateMaTHKa SBISETCS S3bIKOM HayKH U TeXHUKH. C €€ MOMOIIBI0 MOACIUPYIOTCS M H3y4JarOTCs SBJICHHS U IIPOLIECCHI, ITPOMCXO/ISIINE B TIPHPOJIE.

AnreOpa sIBISIETCS OTHAM U3 OTIOPHBIX TIPEAMETOB OCHOBHOH HIKOJIBI: OHA 00eCcTIieYrBaeT U3yUeHre APYTHX JUCIUIUIMH. B nepByro odepenb 3T0 OTHOCHTCS K MpeIMeTaM
€CTECTBCHHO-HAYYHOI'O IIMKJIA, B YAaCTHOCTH K (pu3mKe. Pa3BUTHE JIOTMYECKOrO MBIIIICHHUS YYaluxcs Mpu o0ydeHUHM aireOpe CrocoOCTBYET YCBOCHHUIO IMPEIMETOB
ryMaHHTapHOTo nukia. [IpakTrdyeckre yMeHus 1 HaBBIKU ajare0pandeckoro Xxapakrepa HeoOXOIUMBI ISl TPYJOBOH M MPO(ECCHOHATBHON TTOTOTOBKH MIKOJIEHUKOB.

Uzyuenne anreOpbl, GYHKIUHA, BEPOITHOCTH U CTATHCTUKU CYIIECTBEHHO PACIIUPSAET KPYro30p YUaIlIUXCsl, 3HAKOMS MX C MHIYKIHEH W JAeqyKLuei, 0000meHneM 1
KOHKpETHU3alMeH, aHaIN30M U CHHTE30M, KiaccH(pUKayei 1 cucremMarn3anueil, abcTparupoBaHueM, aHaIorHell. AKTUBHOE HCIIOJIb30BaHHE 33/1a4 Ha BCEX ATAIax y4eOHOTO
mporecca pa3BUBaCT TBOPYECKUE CIIOCOOHOCTH IIKOIGHUKOB.

Bakneiiiieii 3aqadeii MIKOJIBHOTO Kypca aareOpsl sIBJISETCS Pa3BUTHE JOTHMUECKOTO MBIIUICHUS ydamuxcs. CaMu 00beKThI MATEMATHUECKUX YMO3AKIIOUCHUN U IPUHSATHIC
B ajreOpe mpaBuiia NX KOHCTPYHPOBaHUSI CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHI 0OOCHOBBIBATH M JIOKA3bIBATh CYXKJCHHUS, IPUBOJUTH YETKUE OTIPEIeIICHHS, Pa3BUBAIOT
JIOTUYCCKYIO MHTYUIIHMIO, KPATKO U HAIrJIAJAHO PACKPBIBAIOT MEXaHNU3M JIOTHYCCKUX HOCTpOCHI/Iﬁ " y4daT ux IpuMCHCHUIO. Tem cambIM anre6pa 3aHUMACT OAHO U3 BEAYUIUX
MecT B (POPMHUPOBAHNH HAYYHO-TEOPETHIECKOTO MBIIIICHHUS IIKOJIEHUKOB.
basucHeill yueOHbIH (00pa3oBaTeIbHBIN) IUIAH HA U3y4YeHHe aareOpbl B 7—9 KilaccaX OCHOBHOMW IIKOJIBI OTBOJAMT 3 4Yaca B HEJENIO B TEYEHHE KaXKI0TO roja oOydeHus,
Bcero 312 ypokoB.

O0mas xapakTepUCTHKA Kypca ajaredpsl B 7 - 9 kiiaccax.

B kypce anredpsl MOXKHO BBIIEIUTH CIIEAYIONINE OCHOBHBIC COJEpKaTeNbHbIE JTMHUU: aprudmMeTrKa; anredpa; GyHKIUHN; BEPOSTHOCTh U cTaTHCTHKA. Hapsiny ¢ oM B
coJiepKaHue BKIIIOYEHBI /IBA JIOTIOTHUTEIBHBIX METOAOJIOTMYECKUX pa3iena: JIOTHKa U MHOYKECTBA; MaTeMaTHKa B ICTOPUYECKOM Pa3BUTHUH, YTO CBSI3aHO C peau3alueil nenen
OOIIEMHTEIIIEKTYAIFHOTO U OOILEKYIbTYPHOTO pa3BuTHs ydamuxcs. ColepxaHue KaXA0To U3 3TUX pa3zelioB pa3BOPAuMBACTCS B COJCPKATENbHO-METOANYECKYIO JIMHUIO,
IIPOHU3BIBAIOITYIO BCE OCHOBHBLIC COACPKATCIIBHBIC JIMHWUU. HpI/I OTOM II€pBas JIMHUA — «Jlormka ¥ MHOKECTBa» — CIIY)KUT LEJIM OBJIAJACHUA yJalTMMUCA HECKOTOPBIMH
3JIeMEHTaMH YHUBEPCATFHOTO MaTEMaTHIECKOT0 SI3bIKa, BTOpas — «MaTemMaTnka B HCTOPHIECKOM Pa3BUTHH» — CITIOCOOCTBYET CO3/TaHUIO OOIIEKYIbTYPHOT O, TYMaHUTAPHOTO
(oHa u3yveHus Kypca.

Conepxanve NUHUM «ApUPMETUKA» CIYKUT 0a30d A AalbHEHIEro M3Y4YEeHHUS y4allUMHCS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO MX JIOTUYECKOT'O MBIIUICHUS,
q)OpMI/IpOBaHI/IIO YME€HHA ITOJIB30BATHCA AJITOPUTMaMHU, a TAKIKE HpI/IO6peTeHI/IIO NMPAKTUYCCKNX HABBIKOB, HCO6XO}II/IMLIX B HOBCG}IHGBHOﬁ ’)kn3HU. Pa3BuTHE TTIOHATHS O YHCJIIE B
OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMHU U UPPALMOHAIEHBIMY YHCIaMHU, (POPMUPOBAHNEM MIEPBUYHBIX MPEICTABICHUN O IEHCTBUTENLHOM YHUCIIE.



Conepxkanue JMHUU «AsreOpay» crnocoOcTByeT (JOPMUPOBAHUIO y YUYAIIMXCS MATEMAaTUYECKOIO ammapaTa JUis PEeIleHUs 3aJay M3 pasJeioB MaTeMAaTHUKU, CMEXKHBIX
MIPEIMETOB M OKPYXKAIOIIEH peaTbHOCTH. SI3bIK anreOphl MOAYEPKUBAET 3HAYCHIE MaTEMATHKH KakK S3bIKa JUIA IOCTPOCHUS MAaTEMAaTHYECKUX MOJIENIEH TIPOIIECCOB U SIBICHUN
peasbHOTO MHpa.

PasButne anropuTMHUYECKOT0 MBITILICHHS, HEOOXOJUMOT0, B YaCTHOCTH, JIJISl OCBOCHHS Kypca WH(OPMATHKY, U OBJIAJICHIE HaBBIKAMU JICAYKTUBHBIX PACCYXKICHUH TAKKe
SIBIITIOTCA 33/1a4yaMy U3ydeHus: anreOpsl. [IpeoOpasoBanne CHMBOIBHBIX (DOPM BHOCHT CHEIU(UYECKAN BKIIA] B Pa3BUTHE BOOOPaKEHHS y4allUXCs, UX CHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUECTBY. B OCHOBHOM IIKOJIe MaTepHas rpyIIupPyeTcss BOKPYT PallHOHAIBHBIX BBIPAKEHUH.

Conepkanue pazzaena «DyHKIMU» HAIEJICHO Ha MOJyYEHUE MIKOJbHUKAMH KOHKPETHBIX 3HAHUH O (PYHKIIMU KaK BaYKHECUIIICH MaTEeMaTHUECKON MOJICITH ISl OTIUCAHUS U
WCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB. M3ydeHue 3TOro marepualia CioCOOCTBYET Pa3BUTHIO Y YUYAIIMXCSA YMCHHsS UCIOJIb30BATh PA3JIMYHBIC SI3BIKM MaTEMaTHKU
(crmoBecHBII, CHMBOIIMYECKHA, TpaUIeCKHii), BHOCUT BKJIaJ] B (pOpMHUpOBaHHE TIPEACTABICHIH O POJIM MATEMATHKHU B PA3BUTHH IIUBIIIN3ALNN U KYJIbTYPHIL.

Paznen «BeposITHOCTD U CTAaTHCTHKA» — 00S3aTENbHBI KOMIIOHEHT IIKOJIHHOTO 00pa30BaHusl, YCHIIMBAIOIINHN €r0 MPUKIATHOE U MPAKTHYECKOe 3HAaUeHHE. DTOT MaTepral
HEOOXOIUM, MPEXJEe BCero, Mg (GOPMHPOBAHMS y ydalluxcs (YHKIMOHAIBHOW TPAMOTHOCTH — YMEHHS BOCIPHHHMMATh W KPUTHUECKH aHAIM3UPOBaTh MH(OpMAImIo,
MPEICTABICHHYI0 B Pa3M4YHBIX (opMax, IMOHMMATh BEPOATHOCTHBIM XapaKTep MHOTHUX PEATbHBIX 3aBHCHMOCTEH, MPOW3BOAMTH NMPOCTEHINE BEPOSTHOCTHBIE PAaCUETHI.
Nzydenne ocHOB KOMOWHATOPHKH IMO3BOJUT yYaIIeMyCsl OCYIIECTBISATh PACCMOTPEHHE CIIydaeB, rmepebop W MOACYET YHMClia BAPHAHTOB, B TOM YHCIIE B MPOCTEUIINX
MMPpUKIIaIHBIX 3aavdax.

HpI/I N3Yy4YCHUU CTATUCTUKH U BEPOATHOCTH O6OFaHIaIOTCSI MMpeaACTaBJICHUA O COBpCMCHHOﬁ KapTUHE MUpa U METOJaX €ro UuCCJICa0BaHusl, (bOpMI/IpyeTCH IMOHUMAaHUE PO
CTaTHCTUKU KaK NCTOYHHUKA COITHAEHO 3HAYUMON WHPOPMAIIMH U 3aKJIaIBIBAIOTCSI OCHOBEI BEPOSTHOCTHOTO MBITIIICHUSI.

Lenbro u3yyeHus Kypca ainreOpsl B 7 — 9 Kiaccax sBISETCS:

e chopMHpOBaTH MPAKTUIECKHE HABBIKU BBHITOIHEHHS YCTHBIX, TICHMEHHBIX, HHCTPYMEHTAIBHBIX BRIYHCIICHH, PA3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

e OBJIAACTh CUMBOJIMYCCKUM S3BIKOM EUIFCGpI)I, Bblpa6OTaTI) q)OpMaJ]LHO-OHepaTI/IBHI)Ie anre6panqe01<1/1e YMCHHA U HAYYUTHCA IPUMCEHATH X K PCIICHUIO MATEMATUYCCKUX U
HeMaTeMaTH4YECKUX 33]1a4;

e W3YYUTH CBOMCTBA W TpadUKH AIEMEHTAPHBIX (DYHKIUH, HAYYUTHCS HCIIONB30BaTh (DYHKIMOHATHHO-TpapUIECKHUe MPEICTABICHUS ISl OMMCAHM M aHAllM3a PeaIbHBIX
3aBUCHUMOCTEH;

® Pa3BUTH JIOTHYECKOC MBIIIJICHUC U PE€Yb — YMCHUA JIOTUUCCKU OGOCHOBBIBaTB CYyXXACHUS, IPOBOAUTH HECIIOKHBIC CUCTEMATU3aAllNNU, IPUBOANUTE IIPUMEPHI U KOHTPIIPUMEPHEIL,
WCTIONIb30BaTh PA3JIMYHBIC SA3BIKH MATEMATHKH (CIIOBECHBIN, CUMBOJIMYECKHN, TpaQUUecKnil) [UTsS WILTIOCTPAINN, HHTEPIIPETAIINN, ApTYMEHTAIINN U JIOKa3aTeNbCTBA;

e chopMupOBaTh MpEACTABICHHS 00 N3y9aeMbIX TIOHATHUSIX U METOAAX KaK BAXKHEHUIINX CPEJCTBAX MATEMaTHIECKOTO MOJIEIMPOBAHUS PEAbHBIX MTPOIECCOB U SBICHUH.

B ocHoBe 00yueHUss MaTeMaTHKH JIGKUAT OBJIQJCHHE YYAIIUMHCS CICTYIONIUMH BUJAMU KOMIIETCHIIUW: MPEAMETHOM, KOMMYHUKATHBHOW, OPTaHU3AIMOHHOW W
00IIeKyIbTYpPHO!. B COOTBETCTBHYM ¢ 3THMHU BUIaMU KOMITETEHIIMIA BBIJIEIIEHBI OCHOBHBIE COJIEPIKATEIBHO-TIENIEBbIC HAMPABICHUS (JTMHUN) PAa3BUTHUS YUAIINXCS CPEICTBAMHU
peaMeTa MaTeMaTHKa.

IIpeaMeTHast KoMmeTeHUMs. 37eCh IOJ MPEAMETHOW KOMITETEHIIMEH TIOHUMAETCS OCBEIOMIICHHOCTH IITKOJIPHHKOB O CHCTEME OCHOBHBIX MAaTEMAaTHUECKHX
HpeZICTaBHeHI/Iﬁ " OBJIAICHUEC UMHU OCHOBHBLIMU NPEAMETHBIMHU YMCHUSAMMU. q)OpMI/Ip}IIOTCSI (N (S13%10)1185 (3 o6pa3y}onme OTY KOMIICTCHIUIO MTPEACTABIICHUA: O MATEMATHYCCKOM
SI3bIKE KaK CPEJCTBE BHIPAXKECHUSI MATEMAaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; 0 MAaTEMaTUYECKOM MOJEIUPOBAHUM KaK OJTHOM K3 BaXKHBIX METOJIOB IMO3HAHUS MUPA.
DopMHUPYIOTCS CIECTYIONTHE 00Pa3yIOIIHE 3Ty KOMIICTCHIIHIO YMEHHSI: CO3/IaBaTh MPOCTEHINIE MaTeMaTHIECKUE MOCIIH, pab0oTaTh C HUIMH U HHTEPIPETUPOBATH MOTyUEeHHEIE
PE3YIbTATHI; HpHOGpeTaTB U CUCTEMATU3UPOBATHL 3HAHUA O cnoco6ax peUICHUA MaTEMATUYCCKUX 3a4ad, a TaKXKC MPUMEHATHL O3TH 3HAHUA U YMCHUA JI1 PCHICHUS MHOTI'UX
JKM3HEHHBIX 3a/1a4.

KoMmyHnnkaTuBHasi KoMIeTeHIUsI. 3/1eCh 10JI KOMMYHUKATHBHON KOMIIETEHIIUEH MOHUMAaeTcss CPOPMHUPOBAHHOCTh YMEHHS SICHO M YETKO HM3JIaraTh CBOU MBICIH,
CTPOUTH apIryYMCHTHUPOBAHHBIC PACCYXKICHUA, BECTU JUAJIOT, BOCIIpUHHUMAA TOYKY 3PCHUA COGCCCI{HI/IKa " B TO K€ BpEMA MMOoABEPras €€ KpUTHYCCKOMY aHalIUu3y. CDOpMI/IpyIOTCSI
CIIeyIOIIMe 00pa3yIolre 3Ty KOMIIETCHIIMI0 YMEHHS: M3BJIeKaTh HH(OPMAIUIO M3 PA3HOTO POJia HCTOYHHUKOB, MPEoOPa30BbIBas €€ MPH HEOOXOJUMOCTH B JIpyrue (Gopmbl



(TEKCTBI, TAOJIUIIBI, CXEMBI U T.]1.).

OpraHu3zanuoOHHAasi KOMIIeTeHIMs1. 31eCh 0] OPraHU3alMOHHON KOMIIETCHIMEH TOHUMAeTCs! chOPMUPOBAHHOCTh YMEHHUS CAMOCTOSATENIEHO HAXOJUTh U IPUCBANBATh
HE0OXOMMBIE YJIaIuMcs HOBbIE 3HaHUsA. DopMUPYIOTCS cliefyromie 00pa3yromye 3Ty KOMIIETEHITHIO YMEHHS: CAMOCTOSITEIbHO CTaBUTh YIeOHYI0 3a/1a4y (11elTb), pa30ouBarth
ee Ha COCTaBHbIE YacTH, HAa KOTOPBIX OYJEeT OCHOBBIBATHCA MPOLIECC €€ PEIICHHs, aHAIN3UPOBATh Pe3yNbTaT NEHCTBUS, BBIABIATH NOMYIICHHbIE OIIMOKA M HETOYHOCTH,
UCTPABJIATH UX U IPEACTABIATH [TOJYUECHHBIN pe3yabTaT B pOpMeE, JIETKO JOCTYIHOM Il BOCIIPUATHUS APYTUX JIFOAEH.

OO0ueKyJbTYpHasi KOMIETeHIHUs. 34ech IOJ OOMIEKYJIbTYpPHOH KOMIIETCHLMEH INOHMMAaeTCS OCBEJOMIIEHHOCTh IIKOJBHHKOB O MAaTEMAaTHKE KakK 3JIEMEHTE
00I1Ie4eI0BEYeCKON KyJIbTYphl, €€ MECTE B CHCTEME JPYTUX HayK, a TAKKE €€ POJM B Pa3BUTHUHU MPEICTABICHUH YelOBEYECTBA O LEJIOCTHON KapTuHe Mupa. DopMupyroTcs
cleaylomye oopasyroye 3Ty KOMIIETCHIUIO MPEJICTaBICHUS: 00 ypOBHE Pa3BUTHS MaTeMaTHKU Ha Pa3HBIX HUCTOPHYECKHUX ITanax; O BBICOKOW MPaKTHUECKOW 3HAYMMOCTU
MaTEMaTHKH C TOYKH 3PEHUS CO3IAHUS M PA3BUTUS MATECPUAIBHON KyJIbTYphl YEJIOBEUYECTBA, & TAKKE O BAXKHON POJIM MAaTEMAaTHUKU C TOUKH 3pCHHS (HOPMHUPOBAHMH TaKHX
3HAYMMBIX YEePT JIMYHOCTH, KaK HE3aBUCUMOCTb U KPUTHYHOCTH MBILIICHHS, BOJISI 1 HACTOWYHUBOCTh B TOCTIKCHUH LIETIH U JIP.

B pamkax yka3aHHBIX JIMHHH PelIAlOTCH CAeAYIOIIHe 3a1aUn:

4 OBJIaJICHUC CHUCTEMOM MaTeMaTHYCCKHUX 3HAHHUN U yMeHHfI, HGO6XOI[I/IMI)IX A IPpUMCHCHUSA B HpaKTHqCCKOﬁ ACATCIIBHOCTH, U3YUCHUA CMCKHBIX AHUCHUILIWH,
MIPOJIOJDKEHUS. 00pa30BaHuUs;

v’ (opMHpOBaHHE UHTEIUICKTA, a TAKXKe JTMYHOCTHBIX KAaueCTB, HEOOXOIMMBIX YENIOBEKY [UISl TIOMHOLCHHOMN JKH3HH, Pa3BHBAEMbIX MAaTEMATHKOM: SICHOCTH U TOYHOCTH

MBICJIH, KDUTUYHOCTH MBIIUICHUS], UHTYHIINH, IOTHYECKOTO MBIIIICHHS, 3JIEMEHTOB &JITOPUTMHUUYECKON KYJIbTYPhl, IPOCTPAHCTBEHHBIX NPEICTaBICHUN, CIIOCOOHOCTH

K IPEOAOIEHUIO TPYAHOCTEM;

(hopMHUpOBaHHEe NMPEACTaBICHUH 00 HIESSIX U METOAAX MAaTEMAaTHKH KaK YHUBEPCAIBHOTO S3bIKa HAYKU M TEXHUKH, CPEICTBA MOACTUPOBAHUS SBJICHUI U IPOLIECCOB;

BOCIIUTaHME OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOLIEUEI0BEYECKON KyIbTYphl, (POPMUPOBAHHE TOHUMAHUS 3HAYMMOCTH MaTEMaTHKU AJIs1 Hay YHO-TEXHHUYECKOTO

mporpecca.

<]

Mecto npeamera B ¢erepaaibHOM 6a3MCHOM y4eOHOM IIaHe
B yuyeOHOM miaHe Ha u3ydeHue anreOpsl B 7 — 9 Ki1accax OCHOBHOM IIKOJIBI OTBOAMTCS 3 yaca B HEJEIIO B TEYEHHE KKIOTo roaa o0y4eHus, 4To coctasiseT 102

yaca B ron. Uroro: 312 yacos.

JInyHOCTHBIE, MeTaNIpeAMETHbIE H MPeAMeTHbIEe Pe3yJIbTAThI OCBOEHHUS COAepPKAHUSA Kypca
[Iporpamma obecnieunuBaeT JOCTHKEHUE CIEAYIOIINX PE3YJIbTATOB OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHusl:

JUYHOCMHbIE!

® copMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH 00YUAIOMINXCS K CaMOPa3BUTHIO M CAMOOOPA30BaHUIO Ha OCHOBE MOTHBAIMN
K O0YYeHHUIO U IMMO3HAHWIO, BBIOOPY JalibHelIero oopa3oBanusi Ha 0a3e OpUEHTUPOBKU B Mupe mpodeccHid U npodeCCHOHATIBHBIX MPEANOYTEHUH, OCO3HAHHOMY
MOCTPOCHUIO MHANBHYaIbHOW 00Pa30BaTEIbHOM TPACKTOPHUHU C YUYETOM YCTOMYMBBIX IO3HABATEIIbHBIX HHTEPECOB;

*C(hOPMHUPOBAHHOCTD LIEIOCTHOI'O MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH;

e CcQOpPMUPOBAHHOCTE KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHMM M COTPYAHHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH W MIIAALUIMMH, B 00pa30BaTEIbHOM,
0O0IIECTBEHHO MOJIE3HOH, yueOHO-1CCIeI0BATEILCKOH, TBOPUECKOM U IPYTUX BUAAX JESTEIBHOCTH;

® yMEHHE ICHO, TOYHO, TPaMOTHO U3J1araTh CBOHM MBICIH B YCTHOM M MMCbMEHHOW pe4H, TOHUMATh CMBICT TIOCTaBJICHHOM 33/1a4H, BRICTPAuBaTh apTyMEHTAINIO, TIPUBOINTH
MIPUMEPHI U KOHTPIIPUMEDHI

® [peiCTaBlICHHE O MaTEMAaTHUYEeCKOM HayKe Kak cepe 4eI0BeUeCKOU AeITeIbHOCTH, 00 Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JUIs Pa3BUTHSI LIMBUIIN3ALIH;

®  KPUTHYHOCTH MBILIUICHHS, YMEHHUE PACIIO3HABATD JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATH TUIIOTE3Y OT (aKTa;



KpCaTUBHOCTH MBIINUICHUA, MTHUIUATHUBA, HAXOJYNBOCTb, aKTUBHOCTD IIPU PCHICHUN aﬂre6panquKHx 3aJga4,
YMCEHUC KOHTPOJIHUPOBATH MMPOLECC U PE3YJIbTAT yqe6H0171 MaTeMaTHUYECKOM JCATCIIbHOCTH,
CITOCOOHOCTH K SMOIIMOHAJIILHOMY BOCHIPHUATHUIO MAaTCMATUICCKUX O6’I)€KTOB, 3ajgad, pemeHI/Iﬁ, paCCY)KI[eHHfI.

Memanpeomemmvle:
MeranpeaMeTHEIMH pe3yiIbTaTaMt U3y4deHHsI Kypca «MareMaTnkay sBisieTcs (hOpMHUpPOBaHNE YHUBEPCATBHBIX YaeOHBIX neiicTmii (VY /).

Pezynamusnvie YVJI:

CaMOCTOSITEIBHO OOHAPYKUBATh U (POpMYTHPOBATH MPOOIEMY B KIIACCHOW M MHAMBUAYAILHON YUeOHOH NesITeIbHOCTH;

BBIJIBUTATh BEPCUU PEIICHUS TPOOIEMbI, 0CO3HABATH KOHEUHBIN PE3YIIbTaT, BRIOUPATH CPECTBA TOCTIKEHHS I 13 MPEATIOKECHHBIX U UX UCKATh CAMOCTOSTENBHO;
COCTaBIATH (MHAWUBHYaIbHO WK B TPYIIE) MJIaH PELICHUs MPOOIeMbl (BBITOTHEHUS IPOEKTA);

paboTasi MO TPEATOKECHHOMY HJIM CaMOCTOSITENIFHO COCTAaBICHHOMY IUIAaHY, HCIOJBb30BaTh Hapsly C OCHOBHBIMH W JIOTIOJIHUTEIbHBIC CpeACTBa (CIpaBOYHAsS
JUTEpaTypa, CIOKHBIE TPHOOPHI, KOMIBIOTEP);

IUTaHUPOBAThH CBOIO MHAMBHIYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

CBOOOJHO MOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPHUAMH OLICHKH M CAMOOLICHKH, HCXOAS U3 LIEIH ¥ HMEIOLUXCS] KPUTEPHUEB, pa3nudas pe3yabTaT U CHOCOOBI 1eHCTBUil;
B XO/I€ IIPEICTAaBIICHHSI IPOEKTA AaBaTh OLICHKY €r0o pe3yJIbTaram;

CaMOCTOSITEIBHO OCO3HABAaTh IPUYMHBI CBOETO yCIIeXa MIIM HEyCIleXa U HaXOIUTh CIOCOOBI BBIX0O/1a U3 CUTYAIlMH HEyCIIexa;

YMETh OLICHUTh CTENIEHb YCHEITHOCTH CBOSH MHANBUIYaJIbHOH 00pa30BaTeIbHON 1ESTEIbHOCTH;

CpexnctBoM (OPMHUPOBAHHS PETYIATHBHBIX Y Y/ ciry)Kar TEXHOIOTHS CHCTEMHO-AEATEIBHOCTHOTO ITOJXOJa Ha dTale M3YYeHHs HOBOTO MaTepHala M TEXHOJOTHS
OIIEHWBaHUs 00pa30BaTENbHBIX JOCTIDKEHUH (yUeOHBIX yCIIEXOB).

Tloznasamenvuvie YVJI:

aHaJM3UPOBATh, CPABHUBATH, KIACCU(PHUIINPOBATH U 000011aTh QaKTHI U SBICHUS,

OCYIIECTBIISITh CpPaBHEHHE, CaMOCTOSTEIbHO BBIOMpas OCHOBAHWS M KPUTEPHU JUIs YKAa3aHHBIX JIOTUYECKUX OINepaluil; CTPOUTh KIACCH(DUKAIMIO MyTEM
JTUXOTOMHYECKOT0 JIeJIeHHs (Ha OCHOBE OTPHUIIAHNSA);

CTPOUTH JIOTHYECKH 000CHOBAHHOE PacCy’KICHUE, BKIIOYAIOIIEe YCTAHOBIICHHE TPUUNHHO-CIIEICTBEHHBIX CBS3EH;

CO3/1aBaTh MaTeMaTHYECKUE MOJAEIIH;

COCTABJISITh TE€3UCHI, PA3JINYHBIEC BUABI IUIAHOB (IPOCTHIX, CIOXKHBIX U T.11.). IIpeoOpa3zoBbiBaTh HHGOPMALIMIO U3 OJHOTO BUAA B APYroi (Tabnuily B TEKCT, AMArpaMMy
1 p.);

BBIYUTHIBATH BCE YPOBHU TEKCTOBOH MH(OpMALIUH.

YMETh ONpPEACsATh BO3MOKHBIE HCTOUHUKH HEOOXOIUMBIX CBEIEHHU, PON3BOIUTH MOUCK HH(OpMAINK, aHAIN3UPOBATh U OLICHUBATH €€ I0CTOBEPHOCTb.

MOHMMasI TIO3HULIMIO IPYTOro 4eJoBeKa, pa3siniyaTh B €ro pedu: MHEHUE (TOUKY 3pEHHs ), 1OKa3aTeNbCTBO (apryMeHThl), PakThl (THIOTE3Bl, aKCUOMBI, Teopun). s
3TOT0 CaMOCTOSATENIFHO UCIIONB30BATh Pa3IMYHbIE BUIBI YTCHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMHUTENIBLHOE, IIOMCKOBOE), MPUEMBI CITYLIaHuUSI.

YMETh UCIIOJIb30BaTh KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT JIJIsl JIOCTH)KEHUSI CBOMX Ieyield. YMEeTh BHIOMpATh aJIcKBATHEHIC 3aJlaue
WHCTPYMEHTAIBHBIC TIPOIPaMMHO-AIIIaPaTHBIE CPEJICTBA U CEPBHCHI.

CpenctBom popMupoBanus nmo3HaBaTenbHbIX Y Y]] cinyxar yueOHBINH MaTepuall ¥ MPeX/1e BCEro NpoIyKTUBHBIC 3a1aHus yueOHUKa U paboueil TeTpaau.



KCIIOJI30BAHUE MATEMAaTHUECKUX 3HAHUM JJIs1 peUICHUS pa3IMYHbIX MAaTEMAaTUYCCKUX 3a7a4 U OLICHKHU TIOTYyYEHHBIX PE3yJIbTAaTOB.
COBOKYITHOCTh YMEHHH 1O UCIIOJIB30BAHUIO JOKA3aTEIbHOM MaTEMaTUIECKOM peyH.
COBOKYITHOCTh YMEHHI 110 paboTe ¢ HHGOPMAIUEH, B TOM YUCIIE U C PA3THYHBIMA MATEMATUICCKUMH TEKCTaMHU.
YMEHUS UCIIOJb30BaTh MATEMAaTHUECKUE CPEACTBA JISl U3YUCHUS U ONTUCAHUS PEAJIbHBIX MPOIIECCOB U SBIICHUH.
HE3aBUCUMOCTb U KPUTUYHOCTh MBIIIUICHHUS.
e BOJISI U HACTOWYUBOCTH B JOCTUKCHUH IICITH.
Kommynuxamusnwvie YVJJ:

CaMOCTOSITEIBHO OPraHN30BHIBATh yueOHOE B3aMMOACHCTBHE B IPpyIIe (ONpeAeIATs O0IIUe Lelu, JOrOBapUBaThCs APYT C APYTOM H T.1.);
OTCTauBasi CBOIO TOUKY 3pEHHsI, IPUBOJUTH apTyMEHTBI, IIOATBEPXkKAasl NX QaKTamu,
B JIUCKYCCUU YMETh BBIIBUHYTh KOHTPAPI'yMEHTHI;
YUUTBCSI KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHUIO, C IOCTOMHCTBOM MPH3HABATH OIIMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBAThH €ro;
®  [OHHMMAs MO3UIHIO APYTOro, pa3inyaTh B €r0 peur: MHEHHUE (TOUKY 3pEHHsI), T0Ka3aTeNbCTBO (apryMEHTHI), ()aKThl; TUTIOTE3bl, aKCHOMBI, TEOPHH;
CpenctBoM (hopMHpOBaHUS KOMMYHUKAaTHBHEIX Y Y J] CiTy:KaT TEXHOIOTHS MPOOIEMHOT0 00yUeHH s, OpraHnu3alust padoThl B MaJIbIX IPYIINax, TAKKE UCIOIb30BaHUE Ha YPOKax

TEXHOJIOTUH JINYHOCTHO- OPUCHTHUPOBAHHOI'O U CUCTCMHO- ACATCIbHOCTHOI'O O6y‘ICHI/IH.

npeomemmuoie:
e yMeHHE pabOTaTh ¢ MAaTEMATHYECKUM TEKCTOM (CTPYKTYPHPOBAHHE, M3BJICUEHHE HEOOXOIMMOM MH(POPMAIIHK), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIH B YCTHOM M
MUCBMEHHON PeYH, TIPUMEHSS MAaTEMATHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOIBb30BaTh Pa3IMYHbIE SI3BIKH MAaTeMAaTHKH (CIIOBECHBIH, CHMBOJIIMYECKUH, rpaduuecKuii),
00O0CHOBBIBATH CYXKICHHS, TPOBOJNTH KITaCCH(UKAIINIO, TOKA3bIBATH MATEMATHIECKHE YTBEPIKICHHS;
e BiajeHue 0a30BbIM MOHATHHHBIM anmapaToM: MMETh MPEJCTABIEHHE O YKCIe, BIAJEHHE CHMBOJBHBIM S3BIKOM aareOphl, 3HAHHE DIIEMEHTAPHBIX ()YHKIIHOHATBHBIX
3aBUCHUMOCTEH, (GOPMUpPOBAHHNE MTPEICTABICHNI O CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEAbHOM MHPE U O Pa3IMUYHBIX CHOCO0ax MX M3yUeHHs , 00 0COOEHHOCTSIX BEIBOJIOB U
MPOTHO30B, HOCSIIHNX BEPOSITHOCTHBIN XapaKkTep;
®  yMEHHE BBINOJHAITH aredpandyecKkue MpeoOpa3oBaHusl pallMOHAIBHBIX BHIPAKCHHUH, TPUMEHATH MX JUIS PEIICHNS yU4eOHBIX MATEMATHYECKHX 3a/1a4 U 3a/1a4, BOSHUKAIOIIHX
B CMEKHBIX YYEOHBIX MTPEAMETaX;
e  yMEHHE TO0JIb30BaThCS MAaTEMAaTHUYSCKUMH (DOPMyJIaMH U CaAMOCTOSITEIbHO COCTABIIATH (POPMYIIbI 3aBUCHMOCTEH MEXy BEJMYHHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX
CIIy4aeB M KCIICPUMEHTA,;
® yMeEHWe pelaTh JIMHEWHBIE YpaBHEHHS W HEPABEHCTBA, a TAK)Ke MPUBOJNMEIC K HUM ypPaBHEHUS, HEPABEHCTBA, CHCTEMBI; IPUMEHSATEH TpauuecKue MpeaCTaBIeHUs IS
peleHNs U MCCITEA0BaHNs yPaBHEHHH, HEPABEHCTB, CHCTEM; IIPUMEHSTH MMOIyUIEHHBIE YMEHHUS IS PEIICHHS 3a/1a4 U3 MaTeEMaTHKH, CMEKHBIX TPEIMETOB, TPAKTHKH;
®  OBJIAJICHUE CHCTEMOI (QYHKIIHOHATLHBIX MOHATHH, )YHKIIMOHATIBHBIM SI3BIKOM M CHMBOJIMKOHN, YMEHHE CTPOUTH Ipaduku QyHKIIHI, OMTUCHIBATE UX CBONCTBA, HCIIOIL30BATh
(byHKIMOHANBHO-TpahrUeCKHe PEICTABICHUS /I ONMCAHUS U aHATIM3a MATEeMaTHYCCKUX 3314 M PEaIbHbBIX 3aBUCUMOCTEIH;
®  OBJIAJICHUE OCHOBHBIMH CIIOCOOAMHU MPEACTABICHHS U aHAIN3a CTATUCTUYECKUX JAHHBIX;
® yMEHHE NPUMCHATh H3YUYCHHBIC TOHSTHSA, PE3yJIbTaThl U METOJbI TPHU PEIICHUH 3a7ad W3 PA3IUUYHBIX Pas3leioB Kypca, B TOM 4YHCIC 3a1a4, HE CBOJAIIUXCA K
HETOCPEICTBEHHOMY MPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.
[ ]



TPEBOBAHMUS K PE3YJIBTATAM OBYUEHUSA U OCBOEHUIO COJAEP) KAHUSA KYPCA
IIporpamMMa obecrieunBacT JOCTHIKEHUE CIEAYIONINX PE3YJIHTATOB OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0O0IIIEro 00pa3oBaHus:
JAUYHOCHIHbLE:

1)  chopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYUArOMIMXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHHIO HA OCHOBE MOTHBAIIUH
K 0O0y4YEeHHIO ¥ TO3HAHUIO, BRIOOPY JabHEHIIero 00pazoBaHust Ha 6a3e OPHEHTUPOBKH B MUpe Mpodeccuii 1 mpodecCHOHAIBHBIX MPEANOYTeHHH, OCO3HAHHOMY ITOCTPOCHHUIO
VHAUBUIyaJILHOM 00pa30BaTeIbHON TPACKTOPUH C YUETOM YCTOMUUBBIX TIO3HABATEIBHBIX HHTEPECOB;

2)  chOPMHUPOBAHHOCTH IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIICCTBCHHOMN MPAKTHKH;

3)  chopMHUPOBAHHOCTH KOMMYHHUKATHBHON KOMIIETCHTHOCTH B OOIICHHH W COTPYJHHYECTBE CO CBEPCTHHKAMH, CTAPIIMMU W MJIAIIIAMH, B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TOJIE3HOM, yueOHO-ICCIIeI0BATEILCKOM, TBOPUESCKOM U IPYTHX BHJAX JEATCIHHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOM W MTUCbMEHHOM peuu, MOHUMATh CMBIC MTOCTABICHHOM 3a-1a4K, BEICTPAauBaTh apryMEHTAIUIO, TPUBOIUTh
IIPUMEPBL U KOHTPIIPUMEPHI

4) YMCEHHUE ACHO, TOYHO, T'PAMOTHO U3J1araTb CBOU MBICJIA B YCTHOﬁ U TUCbMEHHOM peun, MIOHUMAaTh CMBICIT MMOCTaBJICHHOM 3aJa4u, BRICTpanuBaTh apryMEeHTAlUI0, IPUBOAUTH
MPUMEPBI U KOHTPIIPUMEPBI

5) mpezacTaBiIeHHE O MATEMAaTHYECKOM HayKe Kak cepe YeT0BeUeCKOil AeITeIbHOCTH, 00 dTanax e pa3sBuTHs, O €€ 3HAYUMOCTH [UTS Pa3BUTHS [IUBHIH3AIIHHT;

6) KPHUTHYHOCTH MBINUICHHS, yMEHHE PACIIO3HABATH JIOTHIECKU HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIIMYATh THIIOTE3Y OT (haKTa;

7) KpEaTHBHOCTHb MBIIIICHHS, HHUIIHATHBA, HAXOTYMBOCTh, AKTUBHOCTD TPH PEIICHUH alreOpanyecKuX 3a/1ad;

8) yMeHHe KOHTPOJIHUPOBATH MPOIIECC U PE3YIbTAT y4eOHON MAaTeMaTHUECKOM eI TeIbHOCTH;

9) cnoCOOHOCTH K IMOIMOHATBHOMY BOCIPHITHIO MATEMAaTHUCCKUX OOBEKTOB, 33/1a4, PEIICHUHN, PACCYKICHH.

Memanpeo.uemnbte:

1) yMeHHE CaMOCTOSITENBbHO UIAHUPOBATH AIbTEPHATHUBHBIC MYTH OCTHKCHUS 1eJeil, 0CO3HAHHO BbhIOMpaTh Hanbosee 3()(EKTUBHBIC CIIOCOOBI pEIIeHUs] YIeOHbBIX H
MO3HaBaTeNBHBIX 337134,

2) yMEHHE OCYIIECTBIIATh KOHTPOJIb [0 PE3yJIbTaTy U IO CHOCO0Y JCHCTBUS HAa YPOBHE MTPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOMMbIC KOPPEKTHBBL;

3) yMeHHE aJeKBATHO OICHUBATH MPABWIBHOCTh WIIM OMIMOOYHOCTH BBIMOJHEHUs y4eOHOH 3amadu, e€ OOBCKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
pEIICHUS;

4) 0CO3HaHHOE BJIAJICHUE JIOTMYECKUMH JCHCTBUSIMU OIPENICIICHUsI MOHATHH, 000OIICHHUS, YCTAHOBICHHUS aHAJIOTHH, KJIACCU(HUKAIMK Ha OCHOBE CaMOCTOSTEIbHOTO
BBIOOPA OCHOBAHHUI U KPUTCPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3CI;

5) yMeHHe yCTaHaBIUBAThH IPHYMHHO-CJICICTBEHHBIC CBSI3H; CTPOUTH JIOTHYECKOE PACCyKACHHE, YMO3aK/ItoYeHHe (MHAYKTHBHOE, ISlyKTUBHOE U 110 aHAJIOTHH ) U BBIBOIHI;
6) yMeHwHe co3/1aBaTh, IPUMEHATH U MTPEOOPA30BLIBATH 3HAKOBO-CHMBOJINYECKHE CPEICTBA, MOJIETH M CXEMBI ISl PELICHUsI y4eOHbBIX M MTO3HABATEIbHBIX 33/1a4;

7) yMeHHEe OpPraHHW30BbIBaTh y4EOHOE COTPYTHUYESCTBO U COBMECTHYIO JCATEIBHOCTh C YUUTEIEM M CBEPCTHHUKAMHU: ONIPEICIISITh 1IeNH, pacipeneienne QyHKuuit u posiei
YYaCTHUKOB, B3aUMOJICHCTBHE U 00IIHe CIIOCOOBI pabOThl; yMEHHE PadOTaTh B TPYIIIE: HAXOIUTh OOIee pelIeHne W pa3pelath KOH(GIUKTHI Ha OCHOBE COTJIACOBAHHS
MO3UIMH U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; POpPMyIMpPOBaThH, APTYMEHTHPOBATh U OTCTAaNBATh CBOE MHEHHUE;

8) chopMHUPOBAaHHOCTH y4eOHOW M OOIIENOIb30BATEIHCKOW KOMIIETEHTHOCTH B 00JIaCTH MCIIONB30BaHUS MH(POPMAILIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (MKT-
KOMITETEHTHOCTH)

9) mepBOHauYaNbHBIC MPEJCTABICHUS 00 HAEIX U O METOJaX MaTeMaTHKH Kak 00 YHHBEPCaIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJCJIMPOBAHHMS SBICHUN U
MPOIIECCOB;

10) ymeHue BUACTh MATEMATUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallH B APYTUX JUCIHUILIMHAX, B OKPYXKAIOIIEH )KU3HH,

11) ymeHHe HAXOAUTH B PA3IUYHBIX UCTOYHHKAX MH(POPMAIIHIO, HEOOXOAMMYIO ISl PEIICHUsT MaTeMaTUYeCKUX MpoOJieM, M MPEJCTaBIATh €€ B TOHATHOW ¢opMe;
MIPUHUMATH PEIICHHUE B YCIOBUAX HETIOJHON U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMaIny;



12) ymeHHe MOHMMATh U UCTIOJIB30BAaTh MATEMATHUECKUE CPEACTBA HATTISAHOCTH (PUCYHKH, YEPTEKH, CXEMBI U JIp.) VIS WIUTIOCTPALMH, HHTEPIPETAINH, apTyMEHTAIIUH;
13) yMmeHwue BBIABUTATh THUIOTE3bI IPH PEIICHUH YUeOHbIX 33/1a4 M IOHUMATh HEOOXOIMMOCTb X POBEPKH;

14) ymeHHe MPUMEHSATh UHAYKTUBHBIC U ICTYKTHBHbIC CIOCOOBI PACCYKACHMUIT, BUACTh Pa3IMYHbIC CTPATETHU PEIICHHUS 33/1a4;

15) noHMMaHME CYyHIHOCTH AITOPUTMUUYESCKHUX MPEANICAHUN U YMEHHUE ICHCTBOBATh B COOTBETCTBUU C MPEIOKESHHBIM AJITOPUTMOM;

16) yMeHHe caMOCTOSITEIILHO CTaBUTh IEITH, BHIOUPATh U CO3JaBaTh aITOPUTMBI JJIsl PELICHHS YYeOHBIX MATEMAaTHUECKUX MPOOIIEM;

yYMEHHE IJIaHUPOBATh U OCYIIECTBIATH ACATEIHHOCTD, HAPABICHHYIO Ha PEIICHNE 3a/1a4 NCCIIE0BATEIECKOTO XapaKTepa;

17) yMeHue IIaHHUPOBAaTh M OCYHICCTBISTH ICSATEIbHOCTD, HATIPABICHHYIO Ha PEIICHUE 33/1a4 UCCIICA0BATEILCKOTO XapaKTepa.

npeomemmnule:

1) ymenue paboTaTh C MATEMATHYSCKUM TEKCTOM (CTPYKTYPHPOBAHKE, H3BJICUCHHE HEOOX0IMMOM HH(OPMAITHH), TOYHO U IPAMOTHO BBIPaXKaTh CBOM MBICIH B YCTHOM U
MUCHMEHHOH pedH, IPUMEHSISI MATEMaTHIECKYIO TEPMHHOJIOTHIO i CHMBOJIMKY, MCIIOJIb30BaTh Pa3INYHbIC SI3bIKW MATEMaTHKH (CIOBECHBIN, CAMBOJIIMYECKUH, rpaduaecKuii),
06OCHOBBIBaTL CyXXACHHA, IPOBOAUTH KJ'IaCCI/I(bI/IKaHI/IIO, JOKa3bIBATb MAaTEMATUUYCCKUC YTBCPIKACHUA
2) BiaaeHWe 0Aa30BBIM MOHATHHHBIM allapaToM: UMETh MPEICTABICHHE O YUCIIE, BIaJCHUE CUMBOJIBHBIM SI3BIKOM alreOphl, 3HAHHE JIEMEHTAPHBIX (DYHKIIMOHATBHBIX
3aBUCUMOCTEH, (POPMHUPOBAHHE MPEJICTABICHUH O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MUPE U O Pa3JIMUHBIX CIIOCO0aX UX U3-yUEeHHUsI, 00 0COOEHHOCTSIX BEIBOJIOB
" IIPOrHO30B, HOCAIIUX BCpOSITHOCTHBIfI XapakTep,
3) YMCHHUEC BBIIIOJIHATH aﬂre6pa1/1qecmde HpeO6pa3OBaHI/I$I palOHAJIIBHBIX BBIpaH(CHHﬁ, MPUMCHATh UX A PCUHICHUA y‘IC6HBIX MaAaTEeMAaTHYCCKHUX 3aJad MW 3aJa4,
BO3HUKAKOIINX B CMCXKHBIX y‘-IC6HbIX npeaMeTax,
4)  yMeHHe IM0JIb30BATHCS MATEMATHYCCKHUMHU (OPMYJIAMH U CAMOCTOSTEILHO COCTABIISATh (POPMYIIbI 3aBUCUMOCTEH MEX/y BETHYHHAMH HA OCHOBE 00O0OIIEHUs YaCTHBIX
CJIy4acB U SKCIICPHMECHTA;
5) yMeHHe pemaTh JMHEHWHBIC W KBAJIpaTHbIC YPABHCHUS M HEPABEHCTBA, & TAKXKE MPUBOAMMbBIC K HUM ypaBHEHHs, HEPABCHCTBA, CHCTEMBI; IIPUMEHAThH rpaduuecKue
MPEJCTABICHUS ISl PEIICHHUs] W WCCIICJOBaHNS YPaBHCHUMH, HEPABEHCTB, CHCTEM; MPHUMEHITH MOJYYCHHBIC YMEHHUS JJIS PEIICHUS 3a/a4 M3 MATEMAaTHKH, CMEXHBIX
MPEIMETOB, TPAKTHKH;
6) oBmameHHe CHCTEMOW (DYHKIIMOHAIBHBIX MOHSTHH, (YHKIHOHAIBHBIM SI3BIKOM W CHMBOJHMKOH, YMEHHE CTpPOMTh rpaduku (YHKIHMI, OMUCHIBATH UX CBOWMCTBA,
MCTIOJIb30BaTh ()YHKIIMOHAIBHO-TpaQuecKie NPEACTaBICHHUS JJIs ONHMCAHUS U aHAIH3a MATEeMaTHUYECKUX 3a/1a4 U PealibHbIX 3aBUCHMOCTEH;
7) OBJIAJICHUEC OCHOBHBIMU CHOCOGaMI/I MMPEACTABJICHUA U aHalIn3a CTATUCTUYCCKUX JaHHBIX; YMCHHUEC PCIIATh 3aJa4X Ha HAXOXKIACHUEC YaCTOThI U BEPOATHOCTH CHy‘IaﬁHBIX
COOBITHI;
8) YMCHHUE HNPUMCHATHL HU3YUYCHHBIC IMOHATHA, PE3YyJIbTaTbl U METOJbI NPpU PCUICHUU 3aJjad U3 pa3jIM4HbBIX pa3AaciioB Kypca, B TOM YHCIIC 3aJad, HEC CBOIAIINUXCA K
HETOCPEICTBEHHOMY MPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

HNJAHUPYEMBIE PE3YJIbTATBI U3YUEHUS KYPCA AJITEBPBI B 7—9 KJIACCAX

PAIIMOHAJIBHBIE YN CJIA

BrImyckHHUK HAay4IHTCS:

1) noHMMaTh 0OCOOEHHOCTH JECATHYHON CHCTEMBbI CUMCIICHHS;

2) BIAAETh MOHATHUSMH, CBI3aHHBIMH C JISTMMOCTBIO HATypaJIbHBIX YHCEIT;

3) BBIpaXKaTh YKCIIa B 9KBUBAJICHTHHIX (hopMax, BBIOMpas HanOoIIee MOIXO/SIIYI0 B 3aBUCHMOCTH OT KOHKPETHOM CUTYAaIUH;

4) cpaBHHMBATh U YIOPSA0YUBATH PAlMOHATIBHBIC YUCIIA;

5) BBINOJHATH BEIYHUCICHHS C PAIIHOHAIBHBIMH YMCIIAMHU, COYETasi yCTHBIC ¥ MUCbMEHHBIE IPUEMBI BBIYMCIICHU, TIPUMEHSTH KaJlbKYJISATOD;

6) uCroNab30BaTh MOHITUS U YMEHUS, CBSI3aHHBIC C NPONOPIHOHAIBHOCTBIO BEJIUYMH, NMPOILEHTAMH B XOJIe PELICHUS MAaTeMaTHYeCKHX 331ad M 3aJad M3 CMEXKHBIX
MIPEIMETOB, BBINOIHATH HECIOKHBIE TPAKTUUECKUE PACUETHI.



BBIHYCKHI/IK TOJIYYUT BO3MOKHOCTB:
7) IIO3HAKOMUTHCA C MO3MIMOHHBIMH CUCTEMaMU CYHHUCJICHHUA C OCHOBAHUAMMU , OTJIMYHBIMHA OT 10,

8) yruyOuTh U pa3BHUTH MPEACTABICHHUS O HATYPAIbHBIX YHCIIAX U CBOWCTBAX JCIUMOCTH;

9) Hay4YHUTHCS KCIOIB30BATH MPUEMBI, PAIIMOHAIN3UPYIOIINE BHIYUCICHHUS, PUOOPECTH MPUBBIYKY KOHTPOJIHUPOBATH BBIYMCIICHHS, BEIOMPAst MOAXOISIINN sl CUTYaIlud
croco0.

JIEUCTBUTEJIBHBIE UACJIA

BrInyCKHHUK Hay4YUTCS:

1) wucnonp30BaTh HAYAIBHBIC IPEICTABICHHS O MHOYKECTBE ACHCTBUTEIIBHBIX YHCEIT;

2) BIaJCTh MOHATHEM KBaJPAaTHOTO KOPHS, MPUMEHSATH €r0 B BHIYMCICHHSX.

BBINyCKHHK NMOJYYNUT BO3MOMKHOCTB:

3) pa3BUTh NPEACTABICHHUE O YUCIIC U YUCIOBBIX CUCTEMAX OT HATYPAJIbHbBIX JI0 ACHCTBUTEIBHBIX YHUCEN; O POJIM BBIYUCICHHUN B YEJIOBEUCCKOM MPAKTHKE;
4) pa3BUTh U YIIIyOUTh 3HAHUS O JICCATUYHON 3aIUCH JACHCTBUTENIBHBIX YUCe (TIEPUOAMICCKUE U HEMIEPUOJUICCKUE IPOOH).

MN3MEPEHUS, TIPUBJINKEHUSA, OHEHKHN

BrInyCKkHHUK Hay4yuTCS:
1) ucronb30BaTh B X0/ PELICHUS 3a/1a4 JJIEMEHTapHBIE IPEICTABICHHUS, CBSI3aHHbIE C PUOIKEHHBIMH 3HAUEHUSIMU BEJIMYNH
BBINyCKHHK MOJIYYUT BO3MOMKHOCTB:

2) MOHSTH, YTO YMCIIOBBIE AaHHBIE, KOTOPbIE UCTIONIL3YIOTCS JIJISl XapaKTEePUCTUKH OOBEKTOB OKPYKAIOIIETO MUPA, SBIISIOTCS NPEUMYILIECTBEHHO PUOIMKEHHBIMHE, YTO
O 3aMTUCH NPUOMIKEHHBIX 3HAYSHNH, COJIEpKAITUXCS B UHPOPMAIIHOHHBIX UCTOYHHKAX, MOYKHO CYAHTh O TIOTPEITHOCTH TPUOIKEHHUS;
3) MOHSTh, YTO MOTPEIIHOCTh Pe3yJIbTaTa BEIUMCICHUH TOJIKHA OBITh COM3MEpUMa C TIOTPEUTHOCTHIO MCXOIHBIX TaHHBIX.

AJITEBPAUYECKMUE BBIPAKEHUSA

BrinyCKHHK Hay4yuTCS:

1) BJIaJIETh MMOHSATHSIMU «TOXJIECTBOY, «TOXKJIECTBEHHOE TIPEO0pa30BaHUey, PelIaTh 3aJauH, cojepkamire OyKBeHHbIC JaHHbIe; paboTaTh ¢ GopMyiamH;

2) BBITOJIHATH IPE00Pa30BaHMs BBIPAKEHUHN, COJIEPKAIIMX CTEICHHU C LEJIBIMU I0Ka3aTesIMA U KBaJpaTHbIE KOPHHU;

3) BBITIOJTHSATH TOXJIECTBEHHBIE MMPE0Opa30BaHUs PAIlMOHATBHBIX BHIP2YKEHUI HA OCHOBE MTPABHJI JISHCTBUI Ha/l MHOTOWICHAMH U alreOpandecKUMHU APOOSIMU;

4) BBITIOTHATH Pa3l0oKeHHE MHOMOWIEHOB Ha MHOYKUTENHU. BBITyCKHUK MOITY4YHT BO3MOKHOCTB!

5) HAYYUTHCS BBITIOJIHATH MHOTOIIIArOBbIE MPE00pa30BaHMsl PAIlIOHATBHBIX BRIPAKEHNUH, TPUMEHSIS IUPOKUHA Habop criocoboB U MPUEMOB;

6) MPUMEHSTh TOXAECTBEHHBIE NMpPeoOpa3oBaHMs Ui PEUICHUs 337ad M3 PazIMyHBIX pa3/eioB Kypca (HampuMmep, Uil HAaXOXKICHUS HauOOJbIIEro/HalMEHBLIETO

3HA4YCHUA BBIpa)KeHI/IH) .

YPABHEHMUSA
BrinyckHHK HayuuTCs:
1) peuiaTh OCHOBHBIE BUBI PALIMOHAIBHBIX YPABHEHUH € OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX YPABHEHHUH C ABYMS IEPEMEHHBIMU;
2) NOHUMATh YPAaBHEHHE KaK Ba)KHEHIIYI0 MaTEeMaTHUECKYI0 MOJENTb JUIsl ONMUCAHUS U M3YyYeHHs pa3HOOOpa3HBIX peajbHBIX CUTyallui, pellaTh TEKCTOBBIC 3aJaud

aJIF€6paI/I‘IeCKI/IM METOAOM,



3) MIPUMEHATH TpaduvecKue MPeCTaBICHUS IS HCCIIeIOBAHNS yPAaBHEHHM, UCCIIEIOBAHNS U PEIICHUS CUCTEM yPaBHEHHH ¢ ABYMS IIepeMEHHBIMH.

BrIycKHHK MONTYYUT BO3MOXHOCTB:

4) OBJIAJICTh CIICIIUAILHBIMH MTPUEMaMU PEUICHUS YPaBHEHUH U CUCTEM YPaBHEHUI; YBEPEHHO MPUMEHSTE anmapaT YPaBHCHUMN JJIs PeUICHHUs pPa3HOOOPa3HbIX 3aj1ad U3
MAaTEeMAaTUKH, CMEKHBIX [IPEMETOB, TPAKTUKH;

5) npumeHsTh rpadUuecKue MPEACTABICHHUS IS HCCICIOBAHUS YPAaBHEHHI, CHCTEM ypaBHEHHH, COJEePKAIMX OYKBEHHBbIC KO UIIMEHTHI.

HEPABEHCTBA

BrImyckHHUK HAy4IHTCS:
1) noHMMATh ¥ IPUMEHSITH TEPMUHOJIOTHIO H CHMBOJIMKY, CBSI3aHHBIC C OTHOLICHUEM HEPAaBEHCTBA, CBOMCTBA YMUCIIOBBIX HCPABECHCTB;
2) peuiath JIMHEIHBIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHCTEMbI, PEIlIaTh KBaJIpaTHbIC HEPABEHCTBA C OINOPOil Ha IpadMYEeCKHe MPEICTABICHNUS,
3) npUMEHSTH annapar HepaBeHCTB IS PELICHUs 3a1a4 U3 Pa3-IMYHBIX Pa3/IeioB Kypca.
BBIITyCKHUK MOTYYUT BO3MOXXHOCTH HAY4IUTHCS:
4) pa3HOOOpa3HBIM MpPHEMAM J0KA3aTEILCTBA HEPABEHCTB; YBEPEHHO MMPUMEHSTH allapaT HEePaBEHCTB /IS PELICHHS Pa3HOOOPa3HBIX MATEMAaTHUSCKHX 3a1a4 U 3aja4 U3
CMEKHBIX IPEAMETOB, PaKTHKH;
5) npumeHsTh rpaduuecKue MPeACTABICHUS ISl HCCICIOBAHNS HEPABCHCTB, CHCTEM HEPABCHCTB, COICPIKAIINX OyKBEHHbBIC KO3 HUIIUCHTHI.

OCHOBHBIE ITOHATHUSA. YUCJIOBBIE ®YHKLIUA

BrinyCkHHK Hay4yuTCS:
1) moHMMATP W MCIIOIB30BAThH (PYHKIIMOHAIBHBIE TOHATHS U SI3BIK (TEPMUHBI, CHMBOJHUYECKHE 0003HAYCHN);
2) CTpOHUTH rpadMK¥ dIIEMEHTAPHBIX (YHKIINIA; KCCIe0BATh CBOMCTBA YUCIOBBIX (DYHKIIMIA Ha OCHOBE M3yUCHHS TIOBEAECHNUS UX TPAa(UKOB;
3) mnoHMMAaTh (PYHKIIMIO KaK BaXKHEHIITYI0 MaTEMaTHYECKYIO MOJICIIb JUIS OTIMCAHUSI TPOIIECCOB U SIBJICHUH OKPYXKAOIIEro MHUpPa, PUMEHSTh (QYHKIIMOHAIBHBIN S3BIK IS
OIMCAHUS W UCCIIEIOBAHMS 3aBUCUMOCTEH MEXKITY PU3MUECKIMHU BETUINHAMH.
BBINyCKHHK MOYYUT BO3MOXKHOCTh HAYYHUThHCS:
4) TpOBOIUTH UCCIICAOBAHUS, CBSI3aHHBIC C M3yYEHHEM CBOMCTB (DYHKIIMH, B TOM YHCIIE C HCIIOIb30BAaHUEM KOMIIBIOTEPa; HA OCHOBE IPa()MKOB MU3YyYCHHBIX (DYHKIHIA
CTpOUTH OoJiee CIIoKHBIE rpaduK (KyCOUHO-33]aHHBIE, C «BBIKOJIOTHIMI» TOUYKAMH H. T. 11.);
5)ucnonb3oBarh GYHKIMOHABLHBIE MPEJICTABIICHNS M CBOWCTBA (DYHKIIMH JUIsl pEIICHUs] MATEMAaTUYECKUX 33/1a4 U3 Pa3lIUUHBIX Pa3/IeNioB Kypca
YUCJOBBIE NIOCJTEJOBATEJBHOCTHU

BrinyckHHK HayduTCS:
1) MOHUMATh M UCIOJIBb30BATh S3bIK ITOCIEI0BATENbHOCTEH (TEPMHUHBL, CHMBOJIMYECKHE 0003HAYCHNS);
2) NPUMEHSTH (POPMYJIBI, CBI3aHHBIE C ApUPMETHIECKON U TEOMETPHUUECKON MPOTPECCUsIMHU, U anmapar, chOpMUPOBAHHBIN IPU U3yYEHUHU APYTHX pa3felioB Kypca, K
PELIEHNUIO 3a]a4, B TOM YHCIIE C KOHTEKCTOM U3 PEAIbHON KU3HHU.
BBITTyCKHHK MOTYYHT BO3MOXKHOCTh HAYYHUTHCS:
3) pemaTh KOMOMHUPOBAHHBIE 3a]]a4 C IPUMEHEHHeM (hOpMYIT N-TO WIEHA U CYMMBI MIEPBBIX N WICHOB apU(PMETUYECKON U TEOMETPHUECKON MPOTPECCHid, MPUMEHSIS
MIpH 3TOM anmapaT YpaBHEHUH 1 HEPABEHCTB;
4) MOHUMATh apU(PMETHUECKYI0 H T€OMETPHUECKYIO MPOrPeccud Kak (YHKIMH HATYPaJbHOTO apryMEHTa; CBA3BIBATH apH()METHUECKYIO MPOTPECCUI0 C JTMHEHHBIM
POCTOM, T€OMETPUYECKYI0 — C OKCIIOHEHLIUAIILHBIM POCTOM.

OIIUCATEJIBHAS CTATUCTHUKA

BI)IHyCKHI/IK Hay4YUTCs UCII0JIb30BATh HpOCTefIIHI/Ie CII0COOBI NpEaACTaBJICHUA U aHaJIM3a CTATUCTHYCCKUX JaHHBIX.



BrITTyCKHHK TOITyYUT BO3MOXKHOCTB ITPHOOPECTH TIepBOHAYATBHBIH OITBIT OPTaHU3aIuH cOOpa TaHHBIX IIPH MPOBEIEHUH OTIPOCa 00IIECTBEHHOTO MHEHHISI, OCYIIIECTBISAT
WX aHaJIW3, IPEJICTABISTh PE3YJIbTAaThl ONPOCa B BUJIE TAOJIUIIbI, AHATPAMMEI.
CJIYYAUHBIE COBBITUSA U BEPOATHOCTD

BBINyCKHHMK Hay4nTCS HAXOJIUTh OTHOCUTEIIEHYIO YACTOTY U BEPOSTHOCTH CIy4aitHOTO COOBITHSI.
BBIyCKHHUK MONYYUT BO3MOXKHOCTH HPHUOOPECTH OIBIT MPOBEACHHS CIyYalHBIX AKCIEPUMEHTOB, B TOM YHCJE C MOMOIIBI0 KOMITBIOTEPHOTO MOJEINPOBAHUSA,
WHTEPIIPETAIlNU UX PE3yIbTATOB.

KOMBHUHATOPUKA

BBIHyCKHI/IK HAay4YUTCA pelIaTh KOM6I/IHaTOpHBIe 3aJa4r Ha HaXOXXACHUEC YHCIa 00BEKTOB WU KOM6I/IHaHI/II7L
BBIHYCKHI/IK MOJIYYHUT BO3MOKHOCTH HAYYUTHCA HEKOTOPBHIM CIICNHUAJIbHBIM HpI/IéMaM PEUICHUA KOM6I/IHaT0pHBIX 3ama4

Conep:xanue Kypca
7 ky1acc
1. Boipaxenusi. (22 4)

UucnoBble BBIpaXEHUsI C MepeMeHHbIMH. [IpocTeiimne nmpeoOpa3oBaHusl BBIpaXKCHHUH. Y paBHEHHE, KOPCHb ypaBHEHUs. JIMHEiHOe ypaBHEHHE C OJHOU IMEpPEeMEHHOM.
Pemenne TEKCTOBBIX 33/1a4 METOJJOM COCTaBJIECHHs ypaBHEHU. CTaTUCTHYECKNE XapAKTEPUCTHKH.

OcHOBHas 1eJb - CHCTEMAaTU3UPOBATh 1 0000IINTH CBEACHUS O MPeOOPa30BaHMSIX aNreOpanuecKiX BEIPaKCHUH U PELICHUH YPaBHEHHUH ¢ OJJHOH MTEPEMEHHOM.

[epBas Tema Kypca 7 Kiacca sIBJISIETCS CBS3YIOLIMM 3BEHOM MEXITy KypCOM MaTeMaTHKU 5—6 KJIacCoB U KypcoM aireOpbl. B Hell 3aKkpernisiFoTcsl BRIYUCIUTEIbHBIE HABBIKH,
CHUCTEMAaTH3HPYIOTCS M 0000IAIOTCS CBEACHHUS O TPE0OPa30BaHMIX BRIPAXKEHUHN U PEIIEHUN YPaBHEHUH.

HaxoxeHue 3HaYCHHI YUCIIOBBIX U OYKBEHHBIX BBIPAXKCHUH JTaeT BO3MOXHOCThH MOBTOPHUTH C YYallUMHUCS MpaBWa JICHCTBUN C PAIMOHAJIBHBIMH YHCIAMH. Y MEHUS
BBITIOJTHATH apU(METHUECKUE NSUCTBUS C PAllMOHATBHBIMHU YHUCIAMHM SBIISIOTCS OMIOPHBIMH JIJIsl BCEro Kypca anreOpsl. CieyeT BhISICHUTh, HACKOJIBKO TPOYHO OBJIACIIH UMHU
y4aliecsi, ¥ B Cliy4ae HEOOXOJUMOCTH OPTraHW30BaTh MOBTOPCHHE C IENBIO JMKBUAAIMU BBISBJICHHBIX MPOOETOB. Pa3BUTHIO HABBIKOB BBIUYMCICHUN JIOJKHO YACHATHCS
CEpbE3HOC BHUMAHKWE U B JTAJIbHEHIIIEM TP U3YUEHUH JIPYTHX TEM Kypca aireOphl.

B cBs13u ¢ paccMoTpeHHEM BOIIPOCa O CPAaBHEHHUH 3HAYCHUH BBHIPAKECHHUM PACIIUPSIOTCS CBEACHUS O HEPABEHCTBAX: BBOMATCS 3HAKH > W < JAeTCS MOHSATHE O JTBOMHBIX
HEPaBEHCTBAX.

[Ipu paccMoTpeHuu npeodpa3oBaHuil BRIpAKEHUH (DOPMaIbHO-ONIEPATHBHBIC YMEHHS OCTAIOTCS Ha TOM, XK€ YPOBHE, ydalllMecs MOJHUMAIOTCS Ha HOBYIO CTYIICHb B
OBJIAJICHUH TEOpHUEH. BBOISTCS MOHITHS «TOXIECTBEHHO PABHBIC BBIPAKEHUMY, «TOXKIESCTBOY», KTOXKIECCTBEHHOE MPE00pa30BaHUe BRIPAKEHUN», COJCpKAHKE KOTOPBIX OyaeT
TTIOCTOSTHHO PAaCKPBIBATHCS W YIIAYOIATHCS TPH H3YYCHHUH TPEOOpPa30BaHUM pPa3IMYHBIX anreOpandecKux BhIpakeHHM. [lomdepKuBaeTCs, 9TO OCHOBY TOXICCTBEHHBIX
MPeoOpa30BaHUil COCTABIISIOT CBOWCTBA JICUCTBUI HAJl YUCIIAMU.

YcunnuBaercss posib TEOPETHUECKUX CBEASHHUM NMPH paccMOTpeHnH ypaBHeHHH. C Lenpio oO0ecTieueHHs] OCO3HAHHOTO BOCTIPHUSTHSA YYAIINMHCA aITOPUTMOB pPEIICHHS
YpaBHEHUH BBOJUTCS BCIIOMOTATENIbHOE TOHATHE PABHOCHIIBHOCTH YpPaBHEHU, (DOPMYIHPYIOTCS M Pa3bsICHSIIOTCS Ha KOHKPETHBIX MPUMEpPax CBOWCTBA PABHOCHIHHOCTH.
JlaeTcst MOHsATHE IMHEHHOTO YPaBHEHUSI U HCCIIEIyeTCsl BOIPOC O YKCIIE €ro KOpHeH. B cucreme ynpakHeHM 0c000e BHUMaHKE YISNSeTCs PELICHUI0 ypaBHEHHUH Byua ax = b



IIpU pa3/IMYHbIX 3HAUCHUAX a4 U b. HpOHOJ’DKaCTC}I pa60Ta oo q)OpMI/IpOBaHI/IIO Y ydJalmuxcsa yMCHUS UCII0JIb30BaTh alrapar ypaBHCHI/IfI KaK Cp€ACTBO IJid pCIICHUA TCKCTOBBIX
3agad. ypOBCHI) CJIO’KHOCTH 3aJa4 3J€Ch OCTACTCA TaKUM K€, KaK B 6 xiacce.

I/IBy'-ICHI/Ie TEMbI 3aBCPHIACTCA O3HAKOMJICHUEM YUalllUuXCsa C HpOCTeﬁHIHMH CTaTUCTUYCCKUMHU XaPAKTCPUCTHUKAMU: CPECAHUM apI/I(I)MeTI/IquKI/IMI/I, MO,E[OP'I, MGHI/IaHOﬁ,
pa3Maxom. anmnem OOJDKHBI YMETD UCIIOJIb30BATh 3TU XaPAaKTCPUCTHUKU JId aHaIn3a pdaa JaHHBbIX B HCCJIIOKHBIX CUTYalUdgX.

2. @yuxuuu (11 u)
®Oyukwst, 0o6aacth onpeneaenus Gyukiun, Crocobsl 3aaanus Gyukiwn. ['paduk pyrxmmu. Oyuxuus Y=Kx+b u eé rpadux. Oyuxuus y=KX u e€ rpaduk.

OCHOBHAs I€Jb - 03HAKOMHUTh YYAIIMXCS ¢ BAKHEUIIMMU (PYHKIIUOHATLHBIMHU TOHITUAMH U ¢ TpadUKaMH MPSIMOI MPOMOPIIMOHATIBHOCTH W JIMHEHHOW (QyHKIIMN
o011ero Bua.

JlanHast Tema sBIISETCS HaYaJIbHBIM JTAallOM B CUCTEMAaTHYECKOH (DYHKIIMOHAIBHON ITOIrOTOBKE yYalIUXCs. 3/1€Ch BBOIATCS TAaKHE MOHATHS, KaK (YHKIHS, apTyMEHT,
obnacth onpeneneHus GyHKIHHU, rpaduk GyHknun. OyHKIUS TPaKTyeTcs Kak 3aBUCHMOCTD OJTHOHM IEPEMEHHOM OT Ipyroi. Yyamuecs NoIydaroT IepBoe MPeICTaBICHUE O
cnocobax 3amanus GyHKIWHA. B maHHON TeMe HaumHaeTcs paboTa Mo (OPMHUPOBAHUIO Y YYAIIUXCS YMEHUH HAaXOAWTH MO (popmyre 3HaueHHEe (PYHKIIUU MO H3BECTHOMY
3HAYCHUIO apI'yYMEHTA, BBIMOJIHATH TY K€ 3a]1ady 10 TpaduKy U pemaTh 1o rpaduky oOpaTHyro 3a1ay4y.

DYHKIMOHATBHBIE TOHATHSI MOTYYAI0T CBOK0 KOHKPETU3ALHIO TIPU U3YYEHHH JINHEHHON (QYHKIMH 1 €€ YaCTHOTO BU/IA — HPSIMOIT IPONOPIIMOHAIIBHOCTH. Y MCHHSI CTPOUTH
¥ 9UTaTh TpaduKu STUX QYHKIHH IHPOKO MCIIOIB3YIOTCS KAK B CAMOM KypCe anreOpsl, Tak U B Kypcax FeOMETPHH M (pU3HKHU. YUannecst TOJDKHBI TOHUMATh, KaK BIUSIET 3HAK
K03 HIMEeHTA HA PACTIONIOKEHUE B KOOPAWHATHOM IUIOCKOCTH Tpaduka Gpynkuuu y = Kx, riae k=0, kak 3aBucur ot 3Hadenuii K u b B3anMHoe pacronoxenne rpagukoB IByX
bynkmii Buga y = kx +b

dopmupoBaHue BceX GYHKIIMOHATBHBIX TOHSATHI B BBIPA0OTKA COOTBETCTBYIOIINX HABBIKOB, a TAKXKE U3yUCHNE KOHKPETHBIX (DYHKIIUI COMTPOBOMKIAIOTCS PACCMOTPEHUEM
MPUMEPOB PeabHBIX 3aBUCUMOCTEH MEX/y BEIMYMHAMH, YTO CIIOCOOCTBYET YCHIICHHIO MTPUKJIIaTHON HAMIPaBIEHHOCTH Kypca anreOphl.

3. CteneHb ¢ HATypaJbHbLIM Noka3aTeneM (11 4)

3

CreneHb ¢ HaTypaIbHBIM MOKA3aTeNeM | ee cBoiicTBa. OnHowieH. ®yHKmuK y = X%, y = x° 1 ux rpadukmu.

OcHoBHAag ociab — BBIpa6OTaTL YMCHHEC BBIIIOJHATH )IeﬁCTBHSI Haa CTCTICHAMU C HATYPAJIbHBIMU ITOKA3aTCIISIMU.

B nanHo# Teme gaeTcs onpeneneHne CTENeHN ¢ HaTypajbHBIM IIOKa3aTesieM. B Kypce MaTeMaTHKH 6 Kiacca yJaluecs ye BCTPEUaInCh ¢ IPUMEPaMy BO3BEACHHUS YHCE
B CTeNeHb. B CBsI3M C BHIUMCIIEHHEM 3HAUEHHUH CTETeHH B 7 Kilacce AaeTcs MPEACTABICHUE O HaXOXK/ICHUH 3HaYCHUI CTENeH! ¢ TIOMOLIBIO KallbKyJsiTopa. PaccmaTtpuBaroTes
CBOIICTBa CTENCHM C HATypaJIbHBIM NOKa3areneM. Ha mpumepe noka3arenscTBa cBoiictB a™ ¢ a"=a™ ™, a™:a" = a™" rge m > n, (a™)" = a™, (ab)" = a"b" yyammecs Brepsbie
3HAKOMSITCS C JI0Ka3aTeIbCTBAMH, IPOBOAMMBIMU Ha ajreOpanyeckoM MaTepuaie. YKa3aHHbIE CBOWCTBA CTENEHM C HATYPaJIbHBIM IOKa3aTelleM HAaXOMAAT MPUMEHEHUE MPH
YMHOXKEHUH OJTHOYJICHOB W BO3BEJICHUM OJJHOUJICHOB B CTeNeHb. [IpH HaX0X/IeHNH 3HAYCHHUH BBIPAKEHUH, Co/IepKallluX CTENeHH, 0co00e BHUMaHHE CIIeyeT 00paTuTh Ha
MOPSAJIOK JEUCTBUH.



PaccMotpenne QyHkmuil y = X%, y = x° M03BOJISIET NPOAOKUTE PaboTy 1Mo (GOPMUPOBAHUIO YMEHHI CTPOMTH U YMTaTh rpaduku QyHKIMil. BakHo 06paTUTh BHUMaHUE
y4aIuxcs Ha 0COOEHHOCTH rpaduka QYHKIMHU y = X° : rpadMK IIPOXOMT Yepe3 Hayano KoOpAuHaT, ock Oy SBISIETCS €ro 0ChI0 CHMMETPHH, TPaQUK PACTIONOKEH B BEPXHEH
MOJTYIUIOCKOCTH.

VMeHue cTpouTh rpadukn GyHKIHN y = X% M y = X HCTIONB3yETCsl ISl O3HAKOMJIEHHS! yUaIUXCs ¢ rpahMuIeCcKuM CIIoCOO0M pPEIleHHs YPaBHEHHUH.
4. MHorouJiensl .®opmMyabl COKpaéHHOro yMHOxkeHHus1 (17 49)

Muorounen. CioxeHne, BBIMUTaHAE M YMHOXXEHIE MHOTOYWICHOB. Pa3inokeHrne MHOTOWIeHa Ha MHOKUTENH. DOpMyITbl COKpaIieHHOTo yMHOKeHus. [[pumeHenme
(hopMyJT COKpPAIIEHHOTO YMHOXKEHHUSI K Pa3JI0KCHHIO Ha MHOKUTEITH.

OcHoBHAs HeIb — BBIpa6OTaTB YMEHHE BBITIOJHATH CJIOKEHUE, BBIYMTAHNUEC, YMHOXCHNE MHOT'OYICHOB U Pa3jioKE€HUE MHOTOYJICHOB HA MHOKHUTEIIN.

JanHas Tema urpaet pyHIaMEHTANbHYIO POJIb B (POPMUPOBAHUN YMEHUS BBIIOIHATE TOKICCTBEHHbIE IPEe0Opa3oBaHus anredpanyecKux BoIpaxeHuil. Dopmupyemble
31ech GOpPMaTbHO-ONEPATUBHBIC YMEHUS SIBISIOTCS OTIOPHBIMH IIPY U3YYEHHUH IEHCTBUH C PAallMOHANBHBIMU APOOSMH, KOPHSAMH, CTEIICHSIMHU C PAallMOHAIbHBIMU ITOKA3aTEISIMU.

Wzyuenue TeMbl HAaUMHAETCS] ¢ BBEACHUS MTOHATHH MHOTOYICHA, CTAHAAPTHOTO BHJa MHOI'OWICHA, CTENIEHH MHOrowieHa. OCHOBHOE MECTO B 3TOH T€ME 3aHUMAIOT
ITOPUTMBI JEHCTBUI C MHOTOYICHAMH - CJIOKCHHE, BEIYUTAHUE U YMHOKCHHE. YUalluecs JOJDKHBI IOHUMATh, YTO CYMMY, Pa3HOCTb, IPOM3BEICHINE MHOTOWICHOB BCETAA
MOKHO TIPEICTaBUTh B BHIE MHOTOWIeHa. JleHCTBUS CIOKEHUs, BBIYMTAHHA M YMHOXKEHHS MHOTOYICHOB BBICTYNAIOT KaK COCTABHOM KOMIIOHEHT B 33JaHUSX Ha
npeoOpa3oBaHus LeNbIX BhpakeHUH. IloaToMy HenenecooOpa3Ho nepexoaAnTh K KOMOMHHPOBAHHBIM 3alaHUSM IPEXKIE, YEM YCBOSHBI OCHOBHBIE aJlTOPUTMBI.

Cepbe3Hoe BHUMAaHHE B ITOH TeMe YACIACTCA PA3JIOKCHUKO MHOTOWICHOB Ha MHOXUTCINW C IMOMOIIBKO BBIHCCCHUA 34 CKOOKH O6II_I€FO MHOXHUTEIA U C ITIOMOIIBIO
rpynnuupoBKH. COOTBGTCTBYIOH_II/Ie HpeOGpaBOBaHI/ISI HaxosT HIMPOKOC MPUMCEHCHHUEC KAaK B KYypCE 7 KJlaCCa, TaKk U B IMOCICAYIOHIUX KypCax, 0COOEHHO B ﬂeﬁCTBHﬁX C
pallnOHAJIbHBIMHA ,I[pO6$IMI/I.

B nanHO# Teme ywaiyecs BCTpe4arOTCs ¢ IPUMEPAMHU MCIIOIb30BAHUS PACCMAaTPUBAEMBbIX NPeoOpa30BaHUil IPY peIIeHUH pa3HOOOPAa3HbIX 3a/ad, B YACTHOCTH NPHU
pelIeHny ypaBHEHHHA. DTO MO3BOJIAET B XO/A€ M3YUEHHUS] TEMbI NMPOAOIDKUTH paboTy 1mo (HOpMHUPOBAHHIO YMEHHS pellaTh YpaBHEHHS, a TaKKe pemaTh 3aJadd METOIO0M
COCTaBJIeHMs ypaBHEHUI. B 4ncno ynpaxHeHHH BKIIIOYAIOTCSI HECIOXKHbIE 3a/1aHUs Ha JOKAa3aTeIbCTBO TOXKAECTRA.

5. ®@opmyJbl cokpaleHHOro yMHo:xkeHus (19 4)

®opmyisl (a £ b)? = a® £ 2ab + b? (a+ b)® = a3 + 3a’b + 3ab? £ b®, (a + b) (a + ab + b?) = a® £ b®. [Ipumenenne popmyn COKpaIIEHHOTO YMHOKEHHUS B IPEOOPA30OBAHUAX
BBIPAKECHUM.

OcHOBHag 1eb — BBIPA00TATh YMEHUE MPUMEHATH (POPMYITBI COKPAIIIEHHOTO YMHOXEHHSI B IPE0OPa30BAHMAX IETIBIX BRIPAKEHUI B MHOTOWICHBI U B PA3JIOKEHHUH
MHOT'OWICHOB Ha MHOXKHMTEJIH.

B nannoii Teme npoomkaetcs paboTa 1o GOpMHUPOBAHUIO Y YUAIITHXCS YMEHHS BBITIOHSATE TOXKIECTBEHHbBIE IPE00Pa30BaHHUs LIENbIX BhIpakeHHH. OCHOBHOE BHUMAaHUE
B TeMe yaensercs popmysiam (a - b) (a + b) = a? - b?, (a + b)? = a? ++ 2ab + b% Yuammecs 10/KHBI 3HATH 3TH (OPMYJIBI M COOTBETCTBYIOIINE CIOBECHBIE (HOPMYIUPOBKH, YMETh
MIPUMEHATh UX KaK «CJIEBA HAIPaBO», TaK U «CIIpaBa HAJIEBOY.



Hapsty ¢ yka3aHHBIMM paccMaTpuBaoTcs Takxke GopMyns (a + b)® = a® + 3a?° + 3ab? £ b®, a + b® = (a + b) (a? + ab + b?). OnHako OHM HAXOAAT MEHbILEE TPUMEHEHHE
B Kypce, OITOMY He ClelyeT U3/UIIHE YBIEKAThCS BHITOIHEHHEM YIIPaKHEHHI HA UX MCHIOIb30BaHME.

B 3axmrounTenbHON YacTH TEMBI pacCMaTPHUBAETCS TNPUMEHEHHE pPa3INdHBIX TPHUEMOB DPA3IOKEHHS MHOTOWICHOB HAa MHOXKHTENH, a TaKKe HCIOJIh30BaHHUE
MpeoOpa3oBaHuil HEIBIX BRIPAKESHHH IS PEIISHHSI ITUPOKOTO Kpyra 3a7ad.

6. Cucrembl JIMHeHHBIX YpaBHeHui (16 1)

Cucrema ypaBHEHHMI ¢ JByMs NHepeMeHHbIMHU. PerieHne cucteMm ABYX JMHEWHBIX YPaBHEHUH € JByMs NEpeMeHHbIMU. PelieHue 3agay METOJOM COCTaBIEHMS CHCTEM
YPaBHECHUI.

OcHOBHas LENb - O3HAKOMHUTH YYaIMXCSI CO CIOCOOOM PEIICHUS] CUCTEM JIMHEHHBIX YpaBHEHHU C IBYyMsl MIEPEMEHHBIMHU, BBIPA0OTaTh YMEHHE PElIaTh CHCTEMBI
YPaBHEHUM U IPUMEHSTH UX IPU PEIIEHUN TEKCTOBBIX 3a]1a4.

M3yuyenue cucreM ypaBHEHHH pacmpenernseTcs Mexay Kypcamu 7 u 9 kimaccoB. B 7 ximacce BBOAUTCS MOHATHE CHUCTEMBI M PacCMATPUBAIOTCS CUCTEMBI JTHHEHHBIX
YpaBHEHHUI.

W3nosxenne HauMHAETCs ¢ BBEACHUS TIOHATHUS «JIMHEHHOE YpaBHEHHE C IBYMsI IEPEMEHHBIMIY. B cricTeMy yrpa)XHEHHI BKIIOYAIOTCS HECIIOKHBIE 3aJaHMsI Ha PEIICHUE
JINHEUHBIX YPaBHEHUM C IByMS IEPEMEHHBIMHU B LIEIbIX YHCIIAX.

dopmupyercsi yMeHHE CTpouTh TpaduK ypaBHeHHs a + Dy = ¢, rae a # 0 wiu b # 0, npu pasznuyHbiX 3Ha4YeHHUIX a, b, c. BBeneHue rpaduuecknx oOpa3oB gaet
BO3MOKHOCTb HArJISITHO MCCIIEI0BATh BOIIPOC O YMCIIC PEIICHUH CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHI C JIBYMsI ICPEMEHHBIMHU.

OCHOBHOE MECTO B JJaHHOW TeM€ 3aHMMAaeT W3yUeHHE ATOPUTMOB PEIICHHUS] CUCTEM JIBYX JIMHEWHBIX YPaBHEHUH C JIByMsI IEPEMEHHBIMU CIIOCOOOM IMOJICTAHOBKH U
croco0oM cloxeHusi. BBelieHHe crcTeM IMO3BOJISET 3HAYUTEIHHO PACIIUPUTHh KPYr TEKCTOBBIX 3aJlad, PEllaeMbIX C MOMOIIBIO ammapara anreOpbl. [IpuMeHeHHne cucteM
yIpolIaeT Mpolecc NMepeBo/ia JaHHbIX 3a/1a4i ¢ OOBIYHOTO S3bIKa Ha SI3bIK ypaBHEHUH.

7. lloBTOpenne. Pemenne 3anau (6 4)
3akperieHne 3HaHWH, YMEHHUI U HABBIKOB, IIOJTYYCHHBIX Ha YPOKaX IO JJAHHBIM TeMaM (Kypc anreOpsl 7

KJ1acca).



COJEPKAHUE YYEBHOI'O IIPE/IMETA 8 kiace

IloBTOpenue Kypca ajaredpsl 7 kiacca (6 yacon)

Bripaxkenus, Toxxaectsa, ypaBHeHus. @ynkunn. CTeneHb ¢ HaTypaJbHBIM ToKa3areraeM. MHorowieHsl. @OpMyITBl COKpaIIeHHOTO YMHOKEeHH. CHCTEMBI TMHEHHBIX
YpaBHEHHI

Pauuonansubie qpodu (30 yac)
PanmonanbHas 1po0s. OCHOBHOE CBOMCTBO Jpo0OHU, COKpalieHue apodeii. ToxmaecTBeHHbIC Tpeo0pa3oBaHus PallMOHATLHBIX BhIpaKeHU. DyHKIMS y = U e€ rpaduk.
Lesb: BBIpaboTaTh yMEHHUE BBIOIHATH TOXKIESCTBEHHBIE MMPEOOPa30BaHUS PAIIMOHATBHBIX BBIPAKECHUH.

Tak Kak JeHCTBUSA ¢ PAMOHATBEHBIMHU JPOOSMH CYIICCTBEHHBIM 00Pa30M OMUPAIOTCS Ha JCHCTBHUS ¢ MHOTOUYIEHAMM, TO B HAYale TEMbI HEOOXOIUMO MOBTOPUTH C
00yJaIOIIUMUCS TPEOOPa30BaHMS IEIBIX BRIPAIKCHUIM,

['maBHOE MECTO B JAHHOH TeMe 3aHUMAIOT aJITOPUTMBI ICHCTBUHN C IPOOSIMH. YUaIuecs JODKHbI IOHUMATh, YTO CyMMY, Pa3HOCTb, IPOU3BEACHHUE U YacTHOE ApoOeli Bceraa
MOJKHO TIPEICTaBUTH B B ApoOu. [IproOperaemMble B TaHHOW TeMe YMEHHS BBITIONHSTH CI0KEHHUE, BRIYUTAHNE, YMHOKEHHUE U JAeTICHHE qpOo0el SBISIOTCS OMTOPHBIMA B
peoOpazoBaHUsAX APOOHKIX BeIpakeHuH. [loaToMy UM cnexyeT yaenuTs ocoboe BHUManue. HerenecooOpa3Ho mepexouTh K KOMOMHIPOBAHHEBIM 33/IaHUSM Ha BCE JCHCTBUS
C Ipo0sAMU MPEXKE, YeM OyIyT YCBOSHBI OCHOBHBIC AITOPUTMBI. 3aaHUs Ha BCE JCHCTBHS C APOOSMU HE JOJDKHBI OBITh U3JIMIITHE TPOMO3IKHUMH U TPYIOSMKUMHU.

[Tpu HaxOXICHWUU 3HAUYCHUH IPOOCH Mar0TCs 3aaHus Ha BBIYMCIICHHS C TIOMOIIBIO KAJIbKYJIATOpa. B naHHOW TeMe pacIupsiroTCs CBEJCHHS O CTATUCTHYECKUX
XapakTepucTukax. BBOAUTCS NOHATHE CPEHETO TAPMOHUYECKOTO Psijia MOJOKUTEIBHBIX YHCET.

W3zyuenne TeMbl 3aBepIacTcsi pACCMOTPEHHUEM CBOMCTB rpaduka QyHKIUH Yy = —.
X

KBaapartnblie kopHu (25 yacoB)

[TonsiTie 00 uppanroHanpHbIX Yncnax. OOmme cBeieHns 0 AeHCTBUTENIbHBIX Ynciax. KBagpaTHblil kopeHs. [loHsaTHE 0 HaxoXAeHUH NPUOIIKEHHOTO 3HAYCHHS KBAIPaTHOTO
KopHs. CBOMCTBa KBaJpaTHBIX KOopHEH. [IpeoOpa3oBanus BeIpakeHUH, COAEpKAIIUX KBalpaTHbIe KOpHU. DyHKIUS y = Jx , eé cBoiicTBa n rpaduk.

].[e.]'ll:: CUCTEMATU3UPOBATHL CBCACHUA O PAlITMOHAJIIBHBIX YHCJIAX U JaTh NPEACTABJIICHUC 00 HUppalMOHAJIIBHBIX YUCJIaX, paCIIUPUB TEM CAMBIM IMOHATHUEC O YHCJIC, BI)Ipa6OTaTB
YMCHHEC BBIIIOJHATH HpeO6pa3OBaHI/I$I BBIpa)KeHI/If/i, COACPIKAIIUX KBA/IPATHBIC KOPHHU.

B nanHo# Teme yuariuecs MOIy4Yar0T Ha4allbHOE MPECTABICHUE O TIOHATUH JIeHCTBUTEIBHOTO Yrcia. C 3TOH 1enbio 0000Iar0TCsS N3BECTHRIE 00YYAONUMCS CBEJICHUS O
paluoHaNbHBIX Ynciaax. JJis1 BBeIeHUS MOHATUS UPPALMOHAIBHOTO YUCIA UCTIONB3YETCSI MHTYUTUBHOE MPEJCTABICHUE O TOM, YTO KaXK/IbIM OTPE30K UMEET AJTUHY U MOTOMY
KKJIO0W TOYKE KOOPIAMHATHOMN MPSAMOM COOTBETCTBYET HEKOTOPOE YKMCii0. [Toka3bIBaeTCsl, UTO CYIISCTBYIOT TOUKH, HE HMEIOIIHE PAllMOHAIbHBIX a0CIIKCC.

HpI/I BBCICHUU ITOHATHA KOPHA IMOJIE3HO O3HAKOMUTDH 06yqa10m1/1xc;1 C HaXOXKXIACHHUEM KOpHeﬁ C IIOMOUIBIO KAJIBKYJIATOPA.



OCHOBHOE BHUMaHHE YACTIACTCA MMOHATUIO apI/I(I)MCTI/I‘{eCKOI‘O KBaJApaTHOT'O KOPHI U CBOMCTBaM apI/I(bMeTI/I‘IeCKI/IX KBaJApaTHBIX KOpHCfI. I[OKEBLIB&IOTC}I TCOPEMBI O KOpHE U3

MMPOU3BCACHUSA U I[p06I/I, a TAKKE TOXICCTBO a2 = |a

, KOTOPLIC MTOJIYy4alOT IPUMCHCHHUC B npeo6pa3OBaHI/mx BI)Ipa)KCHI/II‘/'I, COACPpIKAIUX KBaAPATHLIC KOPHU. CHCL{I/IaJ'ILHOC

a
BHUMAaHUE YIETSETCS] OCBOOOKICHHUIO OT HPPALMOHATIHHOCTH B 3HAMEHATEIE IPOOH B BRIPAKEHUSIX BUJAa — , ——~ . Y MEHHE TIPeoOpa30BBIBATh BRIPAXKEHUS,

Yo' Jbxe

coJiep>Kalliie KOpHH, YaCTO UCIOIb3YyeTcs Kak B CAaMOM Kypce aiareOpbl, Tak U B Kypcax TeOMEeTpUH, alreOphl M Havyajl aHaJIn3a.

[Iponomxkaercst paboTa 1Mo pa3BuTHIO (HYHKIIMOHAIBHBIX MPEICTaBICHNH 00yJaromuxcs. PaccmarpuBatoTest yHKIHA y= Jx , eé cBoiictBa u rpaduk. Ipu M3ydeHUU QYHKIIAN
y =+/x , oKa3bIBaeTCA ee B3aMMOCBs3b ¢ hyHKIHEH y = X2, re X > 0.

Ksanparnsblie ypaBHenus (30 yacos)

KBanpaTtHoe ypaBHeHue. PopMyiia KOpPHEH KBaAPaTHOTO ypaBHEHUs. PelieHne paloHaabHBIX ypaBHEHUH. Pemienne 3ana4, NpuBOISIIMX K KBaAPATHBIM YPABHEHUSM U
MPOCTEHIINM PallMOHATIBHBIM YPAaBHEHUSIM.

IeJsb: BeIpaboTaTh yMEHUS pelIaTh KBaJApaTHbIE YPaBHEHHUS U NPOCTEHIIINE PallMOHAIbHBIC YPABHEHHUS M IPUMEHSTh UX K PEIICHHIO 3a1ad.

B Hauane TeMbl NpUBOIATCA IPUMEPHI PELICHUS HEMOIHBIX KBAJPATHBIX YPaBHEHUH. DTOT MaTepral CUCTEMaTU3upyeTcsl. PaccMaTpuBaloTCsl alrOPUTMBI PELICHUS
HEMOJHBIX KBaJPAaTHBIX ypaBHEHUH pa3IUuyHOro BUA.

OcHOBHOE BHUMaHHE CIIEAYET YACTUTh PEHICHUIO ypaBHeHHH Bua ax2 + bx + ¢ =0, tae a 0, c ucnonp3oBaHreM (popMyIbl KopHel. B 1aHHO#H TeMe ydamiyecst 3HaKOMSITCS C
¢dopmynamu Buera, BEIpakaromiMH CBS3b MEXKY KOPHSIMHU KBa/IPATHOTO ypaBHEHUs U ero kKoadduimentamu. OHU HCMIONB3YIOTCS B JAbHEHUIIIEM TIPH JI0Ka3aTeIbCTBE
TEOPEMBI O PA3JIOKEHUH KBAJPATHOIO TPEXWICHA HA JTMHEHHBIE MHOKUTEIU.

y‘laH.II/ICCH OBJIaJICBAIOT CII0COO0M PCUICHU ,[[pOGHBIX PalOHAJIbHBIX ypaBHeHHﬁ, KOTOpLIfI COCTOUT B TOM, UTO PCHICHUEC TAKUX ypaBHeHI/Iﬁ CBOAUTCH K PCIICHUIO
COOTBCTCTBYIOIUX LCJIbIX ypaBHeHI/Iﬁ C MOCJICAYIOIIUM UCKIIIOYCHUCM IMTOCTOPOHHUX KOpHefI.

NzydeHnne naHHOM TEMBI TO3BOJISET CYIIECTBEHHO PACIIMPHUTH armapar ypaBHEHUH, UCTIOIb3yEeMbIX IS PEIICHHUS TEKCTOBBIX 3a/1a4.
Hepagencra (24 yacoB)

UucnoBble HEpAaBEHCTBA U MX CBOMCTBA. [lowieHHOE ClI0KeHHEe M YMHOXKEHHE YUCIIOBBIX HEpaBeHCTB. [lorpenHOCTh 1 TOUHOCTE NpuOKeHns. JInHeliHbIe HepaBEeHCTBA C
OJIHOM MEPEMEHHOMN U UX CUCTEMBI.

Henb: 03HaKOMUTH 00YUYAIOIIMXCS C MPUMEHEHUEM HEPABEHCTB IS OLICHKHU 3HAUCHUI BBIPAKEHU, BEIPa0OTaTh YMEHHE PelliaTh JUHEHHbBIC HEPABCHCTBA C OJHOU
MEPEMEHHOMN U UX CUCTEMBI.

CBOICTBa YUCIIOBBIX HEPABESHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO PEIICHUE JTUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM. TeopeMbl 0 MOWICHHOM CIIOKESHUU U
YMHOXXEHUH HEPABEHCTB HAXOJAAT IPUMEHEHHE IPH BBITIOJHEHUN POCTEHUIINX YIIPXKHEHUH Ha OLIEHKY BBIPAKEHUH 110 METO/Y TpaHuIl. BBOIATCS TOHATHS a0COIOTHOM
[lorpemHocT! ¥ TOYHOCTH TPUOITIKEHHS], OTHOCUTEILHON TOTPEIITHOCTH.



YMeHus MPOBOAUTE ICTYKTHBHBIC PACCYKICHHS TOTYUAIOT pa3BUTHE KakK MPH JJOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TaK M MPU BBRITIOJHEHUH YIIPAKHEHUN Ha JOKA3aTeIbCTBA
HEpPaBEHCTB.

B cBs131 ¢ pemieHneM JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM JaeTcs MOHIATHE O YHCIIOBBIX MTPOMEXKYTKAX, BBOASITCS COOTBETCTBYIOIINE HA3BAHUS U O003HAYCHHS.
Paccmotpennro crcteM HEpaBeHCTB € OJTHOW MEPEMEHHON TPEIIIECTBYET O3HAKOMIICHHE 00YYaIOIINXCS C TIOHATHSIMH TIepeCcedeHNs U 00bEeTMHEHHSI MHOYKECTB.

[Tpu penrennn HEpaBEHCTB UCIIOJIB3YIOTCS CBOHCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPHIE PAa3bsICHAIOTCS HAa KOHKPETHBIX IpuMepax. Ocoboe BHIMaHKE CIIEAyeT YACIUTh
0TpabOTKE YMEHHUS pelIaTh IPOCTEeHIINe HEPaBeHCTBA BUIa ax > b, ax < b, OCTAHOBHMBIIKCH CIIELMAIBLHO Ha cirydyae, koraa a<l.

B a0l TeMe paccMaTpHBaeTCs TAKKE PEIICHUE CHCTEM JIBYX JIMHCHHBIX HEPABEHCTB C OJTHOI EPEMEHHOM, B YaCTHOCTH TAKHUX, KOTOPBIC 3alMCaHbl B BUJIE IBOWHBIX
HEPaBEHCTB.

CreneHs ¢ neJbIM MOKa3aTeaeM. JJIeMeHThI cTATUCTUKH (13 yacoB)
CrerneHb ¢ LENBIM ITOKa3aTeNieM U ee cBoiicTBa. CTaHmaapTHBIN BU uncia. HadambHble CBeieHNs 00 OpraHu3allui CTATUCTHYSCKUX UCCIICOBaHUM.

Heas: BEIpaboTaTh YMEHHE MPUMEHSTH CBOMCTBA CTETICHU C IEJIBIM TIOKa3aTelIeM B BRIYMCIICHUAX U MPeoOpa3oBaHmsIX, chOpMUPOBATH HaYaJIbHEIC MIPEJCTABICHUS O cOOpe U
TPYNIAPOBKE CTATUCTUUECKUX JAHHBIX, X HaIJISIAHOM HHTEPIPETALINN.

B stoii Teme popmynmupyroTCs CBOCTBA CTETICHH C IETBIM MToKa3aTeneM. MeTo | TI0Ka3aTeNbCTBa ATHX CBONCTB MOKA3bIBAETCS HA TPUMEPE YMHOXKEHUS CTEIEHEH ¢
OJMHAKOBBIMU OCHOBaHMAMHU. JlaeTcsi MOHATHE O 3alIMCH YHCIIa B CTAHAAPTHOM Buze. [IpuBoAATCS MpUMeEphl HCIOIb30BAaHMSI TAKOW 3alMCH B (PU3MKE, TEXHUKE U JPYTHX
00acTsIX 3HAHUH.

VYuyamuecs MojiydaroT HadyalbHbIC MPEACTABICHHS 00 OpraHU3aluy CTATUCTUUECKUX HCCienoBaHui. OHU 3HAKOMSATCS C MOHATHSIMH T'€HEPAIbHOW U BEIOOPOUHOM
COBOKYIHOCTH. [IpHBOATCS IPUMEPHI ITPEICTABICHUS CTATUCTUYCCKUX JJAHHBIX B BUJIE TAOJIMII YaCTOT U OTHOCUTENIBHBIX 4acTOT. OOy4JaronuMCs MpeIiaratoTcs 3aaHus Ha
HaXO0XJICHHUE 110 Ta0JIHIIe YaCTOT TAKUX CTATUCTUYECKUX XapaKTePUCTHK, KaK cpeaHee apudmernyeckoe, Moa, pa3mMax. PaccMaTpuBaeTcst BOpocC 0 HarIISTHON
WHTEPIIPETaliy CTATUCTHYECKOM nH(popMaluu. M3BecTHRIE 00yJatomUMCsI CIIOCOOBI HATIISITHOTO MIPEICTABICHUS CTATUCTUIECKHUX TAHHBIX C MTOMOIIBIO CTOJIOYATHIX
KPYTOBBIX IMarpaMM paclIMpsIOTCS 3a CUET BBEJCHHUS TAKUX MOHATUMN, KaK IMOJUTOH U TUCTOIpaMMa.

IHoBTOpenne (12 yacoB)

Heas: [ToBTOpenue, 00001eHHE 1 CUCTEMAaTH3alUs 3HAaHUI, YMEHUI 1 HABBIKOB 32 Kypc alreOpsl 8 Kiacca.



Conep:xkanue yae0HOro npeamera 9 kiaacce

IToBTOpenue (4 yaca)
KBagpatuunas ¢pynkous (22 yac.)

®ynkuus. CoiictBa (yHkuuil. KeagparHeiii Tpexunen. PasnoxkeHne KBaJpaTHOro TpexwieHa Ha MHoxkuTend. OyHkuus y = ax? + bx + ¢, eé cBoiicTBa M rpaduk.
HepageHcTBa BTOPOU CTENEHU C OJHOU IEpeMEHHOM. MeTox HHTEPBANOB.

Ileab: pacIIMpPUTh CBEECHHUS O CBOHCTBAX (DYHKIIUIA, 03HAKOMHTE OOYUAIOLIUXCS CO CBOMCTBAMH M TpadMKOM KBaJpaTHUYHON (QyHKIMM, CQOPMUPOBATh yMEHHUE PEILATh
HepaBeHCTBa BUa ax’ + bx + ¢>0 ax? + bx + ¢<0, rue a# 0.

B nauane Tembl cucteMaTH3UPYIOTCS cBeeH!s 0 GyHKUUsX. [I0BTOPSIOTCS OCHOBHBIE TOHSTHSA: (QYHKIMS, apIyMEHT, 00J1acTh onpenencHus GyHkuun, rpaduk. Jarores
MOHATHSI O BO3pAacTaHUU M yObIBaHUM (PYHKIIMHU, IPOMEKYTKAX 3HAKOIIOCTOSHCTBA. TeM caMbIM co3faeTcs 0a3a Ul yCBOCHHUSI CBOWCTB KBaJAPATUYHON U CTETIEHHON (YHKIIUH,
a TaKKe IS JanbHelero yriny0OiaeHus: QyHKIHOHATBHBIX PEACTaBICHIH PU H3YUYEHUH Kypca aareOpsl 1 Hadasl aHaju3a.

HO}Z[FOTOBI/ITCJ'H)HLIM 1IaromM K M3y4€Huro CBOMCTB KBaI[paTPI‘IHOfI q)yHKHI/II/I SABJIACTCA TAKKE paCCMOTPCHUEC BOIIPOCA O KBA/IPATHOM TPEXHYJICHE U €I'0 KOPHAX, BBIACJICHUU
KBaJpaTa ABYYJICHa U3 KBaAPAaTHOI'O0 TPEXYJICHA, PA3JI0OKECHHUU KBaAPAaTHOI'O TPEXWICHA Ha MHOXHUTEIIN.

U3yuenne KBagpaTHIHON (QYHKIIMU HAYUHAETCS C PACCMOTPEHUS (DYHKIIMU y=ax?, €€ CBOUCTB M 0COOEHHOCTEN rpaduKa, a TAKKe APYTUX YaCTHBIX BUIOB KBAJIPATHYHOM
GynKmun — GyHKIEM y=ax>+n, y=a(x-M)?. DTH CBeICHUS MCTIONIb3YIOTCS MPH U3y4E€HUH CBOMCTB KBaAPATUYHOM (QYHKIMK 00IIEro Buaa. BaxHO, 4T0OB! 00yYaroIuecs MOHsIIH,
uT0 rpaduk QyHKIMH y = ax? + bx + ¢ MOxeT ObITh MoJydeH u3 rpaduka GyHKIMH y = ax? ¢ MOMOMLILIO JBYX TapajulebHbIX TepeHocoB. [Ipuémsl mocTpoeHus rpaduka
Gynkmun y = ax? + bx + ¢ oTpabaTeIBaOTCs Ha KOHKPETHBIX MTpUMepax. [Ipu 3ToM 0c060€e BHUMaHHUE CIIEAYET yAETUTh GOPMHUPOBAHMIO y OOYYAIOIMXCS YMEHHS YKa3bIBATh
KOOD/IMHATHI BEPIIUHBI TapadoJIbl, €€ 0Ch CHMMETPHH, HallpaBJeHUe BeTBEil mapaboIbl.

[Ipu n3yueHnu 3T0# TeMbl JaabHEWIIEe Pa3BUTHE MOJydaeT yMEHHE HaXOAUTh 110 TpaduKy MPOMEXYTKH BO3pacTaHMs U yObIBaHUS (PYHKIMH, a TAKKE IPOMEXKYTKH, B
KOTOPBIX (QYHKIUSI COXPaHsET 3HaK.

®opMHUpPOBaHKE YMEHHUI PEIaTh HEPABEHCTBA BUIa ax” + bx + ¢>0 ax? + bx + ¢<0, r1e a # 0, OCYLIECTBIISETCS C ONOPOM Ha CBEJEHUS O TpadUKe KBaJAPATHYHOM QyHKIMK
(HampaBiieHHE BETBEH mapaloJibl ee pacloIoKeHne OTHOCUTENLHO ocu OX).

O6yqafom1/1ecs1 3HaKOMATCA C ME€TOJJOM UHTEPBAJIOB, C ITIOMOIIBI0 KOTOPOI'O PEIIarOTCA HECJIOKHBIC palluOHAJILHBIC HEPABCHCTBA.

OOyuaromuecst 3HAKOMSTCSI CO CBOWCTBAMU CTETIEHHOH QyHKIMK y=Xx" IPpU 4YeTHOM M HEYETHOM HaTypallbHOM ToKa3arele N.. BBojaurcs moHsTHE KOpHS N-H CTENEHH.

O6yuaronuecs: TOJKHBI TOHAMATh CMBICH 3aruceii Buaa 3/—27 , {81 . OHU MONydaroT NpeCTaBIeHNE O HAXOXK/ICHNN 3HAUEHHI KOPHS C MOMOIIBIO KaIbKYIIATOPA, IIPHUEM
BBIPa0OTKA COOTBETCTBYIOIINX YMEHUH HE TpeOyeTcsI.

YpaBHeHNs M HepaBEeHCTBa ¢ OAHOI nepeMenHoii (14 yac.)

Lenbie ypaBHeHHs. YpaBHEHHE ¢ IByMsI IIEpEMEHHBIMU U ero rpaduk. CUcTeMbl ypaBHEHHI BTOPOU cTeneHu. PelieHue 3a/1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHI BTOPOH
CTEIICHHU.



]_[e.m,: CUCTCMATU3NPOBAThL U O606HII/ITI) CBCIACHUA O PCHICHHUU LCIBbIX C OJTHOM nepeMeHHoﬁ, BLIpa6OTaTL YMCHUC pCUIaThb HpOCTefIHIPIe CHUCTCMbI, COACPIKAIIUC
YpaBHEHUE BTOpOﬁ CTETICHU C ABYMS NEPEMEHHBIMU, U TEKCTOBBIC 3aJa4u C IMOMOLIBIO COCTABJICHUA TaKHUX CHUCTEM; BBIpa6OTaTB YMEHHUE pelIaThb HpOCTCﬁMHC CUCTCMBI,
coAepKalue ypaBHEHHUC BTOpOﬁ CTCTICHU C ABYMA IICPEMCHHBIMH, U TCKCTOBBIC 3aJa4U C IIOMOLIBIO COCTABJICHUA TaKUX CUCTEM.

B sTo0ii TeMe 3aBeprraeTcs H3y4deHNe panoOHANBHBIX YPaBHEHUH C OMHOHN IepeMeHHOi. B cBs31 ¢ 3THM MpOBOANTCS HEKOTOpoe 00001enne 1 yriryOjaeHne cBeAeHnH 00
ypaBHEHUsX. BBOIATCS MOHSATHS LEIOr0 PAIMOHATIBHOTO YpaBHEHUS U ero crereHu. OOydaromuecs 3HAKOMSTCS C PEIICHUEM YPaBHCHHUU TPEThEH CTCIEHU W YETBEPTOU
CTEIIECHU C MOMOIIBIO PA3NIOKEHUS HA MHOXKUTEIM U BBEJICHHS BCIOMOTaTeIbHON NIEpeMEHHONU. MeToT pellieHus] ypaBHEHUM ITyTeM BBEJICHUS BCIIOMOTATEIbHBIX IEPEMEHHBIX
OyZeT MIIPOKO NCTIONB30BATHCS JATBHEHIIIEM TIPH PEIICHIH TPUTOHOMETPUIECKHX, IOTapAU(PMUUECKUX U IPYTHX BUAOB yPaBHEHHIHA.

B nanrnoit Teme 3aBepriraeMcst H3ydeHHEe CICTEM YPaBHEHUH ¢ ABYMSI. TepeMeHHbIMA. OCHOBHOE BHUMAHHE YEISIETCS CHCTEMaM, B KOTOPBIX OHO M3 YpaBHEHUI MepBOi
CTCICHHU, a JPYyroe BTOpPOH. V3BECTHBIM 00ydarommuMcs Crioco0 MOACTaHOBKU HAXOIWT 37eCh AalibHEHIee MPUMEHEHUE U MO3BOJISIET CBOJUTH PEUICHHE TAKUX CHUCTEM K
pEIICHUIO KBaIPATHOTO YpaBHEHHUSI.

O3HakoMiIeHHE O0YYalOUIMXCS ¢ MPUMEPAMHU CHCTEM YPaBHEHHI C JBYMsI IEPEMEHHBIMHU, B KOTOPHIX 00a ypaBHEHUsI BTOPOIl CTENEHH, AOJKHO OCYIIECTBISTHCS C
JOCTaTOYHON OCTOPOKHOCTBIO U OTPaHUYHUBATHCS MPOCTEUIINMHY TPUMEpPaMH.

[IpuBneyeHrne H3BECTHBIX OOyYaOLMMCA TpadUKOB MO3BOJSAET NMPHBECTH NPUMEPHl Tpaduyeckoro peuieHus: cucreM ypaBHeHMH. C moMoupio rpaduyueckux
MPEICTABICHUI MOKHO HAIJISAHO MOKa3aTh 0OYYArOLUIMMCS, YTO CUCTEMbI JBYX YPaBHEHHUI ¢ ABYMsI EPEMEHHBIMU BTOPOM CTEIIEHH MOTYT UMETh OJIHO, ABAa, TPH, YETHIPE
pelIeHns: WK He UMETh PeIIeHUH.

PazpaboTraHHbIif MaTeMaTHYECKUH armapar MO3BOJISIET CYHIECTBEHHO PACHIMPHUTH KIIACC COAEPIKATENBHBIX TEKCTOBBIX 3a/1a4, PEIIaeéMbIX C IIOMOIIBIO CHCTEM YPaBHEHHI.
YpaBHeHMs ¥ HepaBeHCTBa ¢ AByMd nepeMeHHbIMU (17 yac.)

Hennb:Bripaborate yMeHHME peliaTh IPOCTEHIINE CHUCTEMBI, COJAepXalllieé ypaBHEHHE BTOPOM CTENEHH C JBYyMs INEpEMEHHBIMH, M  HEpaBecTBa C JByMs
MepeMeHHBIMU. TeKCTOBbIE 331a4H C TOMOIIIBIO COCTABIEHUSI TAKUX CHCTEM; BBIPa0OTaTh YMEHHE pelaTh MPOCTEUIIINEe CUCTEMBI, COJIEpKallle YpaBHEHHUE BTOPOI CTETIeHH ¢
JBYMS IEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4U C IIOMOLIBIO COCTABIICHUS TAKUX CUCTEM.

B ,Z[aHHOﬁ TCME 3aBCpHIACMCA U3YUYCHUC CHCTCM ypaBHGHPIfI C ABYyMs. ICPCMCHHBIMU. OCHOBHOEC BHUMAaHUE YACIECTCA CUCTEMaM, B KOTOPBIX OJHO U3 ypaBHeHI/Iﬁ
HepBOﬁ CTCIICHU, a ApYyTOC BTOpOﬁ. H3BecTHbIN 06y‘laIOH_II/IMC$I croco0 NOACTaHOBKH HAXOJHUT 31€Ch uanLHeﬁmee MPUMCHCHUC U ITO3BOJISICT CBOAUTH PCHICHUC TaAKUX CUCTEM
K pCHICHUIO KBAAPAaTHOTO YPpaBHCHUS.

OzHakoMIIeHHE 00y4aromIuXCsl C MPUMepPaMHU CHCTEM YPaBHEHHH C JIBYMS MEpEMEHHBIMH, B KOTOPHIX 00a YpaBHEHHS BTOPOU CTENEHH, JOKHO OCYIIECTBISTHCS C
JIOCTATOYHOU OCTOPOKHOCTBIO U OTPAHUYMBATHCS POCTEUILIMMHU TPUMEPAMH.

[IpuBneueHne W3BECTHHIX O0YYAIOMMMCS TpapHUKOB MO3BOJISET MPUBECTH NPUMEPHI I'padUUecKOro pelieHus: cucrteM ypaBHeHHH. C TOMOIIBIO rpaduvecKux
MPECTaBICHUI MOKHO HArJISAHO MOKa3aTh 00YYarOUIMMCs, YTO CUCTEMBI JBYX YPaBHEHHUU ¢ JABYMs IEPEMEHHBIMU BTOPOM CTENEHH MOTYT UMETh OJHO, /1Ba, TPH, YEThIPE
pEILIeHNs] WK HE UMETh PEIICHNN.

OHpeI{eJ’IHTE, SABJIACTCS JIM Mapa YUCCII pCIICHUCM HCpaBCHCTBa.H306pa)KaTB Ha KOOp,Z[PIHaTHOﬁ IIJIOCKOCTHU MHOKECTBO TOYCK, 3a1aBacMOcC HCpaBeHCTBOM.I/IJ'IJ'IIOCTpI/IpOBaTL Ha
KOOpJIHHaTHOﬁ IINIOCKOCTHU MHOXKECTBO pemeHHﬁ CHUCTEMbI HCPABCHCTB.

PaSpa60TaHHLII71 MaTeMaTHYCCKUU arrmapar Mmo3BOJIACT CYIHECTBEHHO paCIIUPUTD KJIACC COACPIKATCIbHBIX TEKCTOBBIX 3a/la4, p€IIA€MbIX C IIOMOIIBIO CUCTEM ypaBHeHHﬁ.



Iporpeccun (15 yac.)

ApudmeTrrueckass U reoMeTpuueckas mporpeccur. @opMysbl N-ro WieHa W CyMMBI TIEPBBIX N YJIEHOB MPOTPecCHH. BeckoHEYHO yOBIBarOIIas reoMeTpHuecKast
MPOTpeCCHsl.

Henb: nate mousTHA 00 apr(PMETHIECKON 1 TEOMETPHIECKON MPOTPECCHSIX KAaK YHCIOBBIX MTOCIEA0BATENIEHOCTIX 0CO00T0 BHIA.

[Tpu u3yueHnn TeMbI BBOJUTCS MOHATHUE MOCIIEIOBATEILHOCTH, PA3bICHICTCS CMBICI TEPMUHA «N-1 WICH MTOCIIEA0BATEIIEHOCTHY, BBIPA0aThIBACTCS YMEHHUE UCIIOIB30BaATh
WHAEKCHOE 0003HaueHNe. DTH CBEICHUS HOCAT BCIIOMOTATENLHBIA XapaKTep U UCIIONB3YIOTCS AT U3ydeHUs apu(METHIECKON 1 TEOMETPUIECKON TIPOTPECCHIA.

Pabota ¢ gopmynamu N-ro wieHa ¥ CyMMBI IEPBBIX N WIEHOB MPOTPECCH, TOMHUMO CBOETO OCHOBHOTO HAa3HAUCHMS, IO3BOJISICT HEOJHOKPATHO BO3BpAILATHCA K
BBIYUCIICHUSM, TOKACCTBEHHBIM PE00pa30BaHUsIM, PEIICHUIO YPaBHEHUH, HEPABCHCTB, CUCTEM.

PaccmarpuBaroTcst xapakTepUCTHUECKUE CBOWCTBA apu()METHUECKON U T€OMETPUIECKOH MTPOTrPeCcCHid, 4TO MO3BOJISIET PACIIUPUTh KPYT MIpeUlaraeMbIx 3aad.
Jy1eMeHTbl KOMOMHATOPUKH U Teopuu BeposiTHocTei (13 1ac.)
KomOunaropHoe npasuio ymHoxeHus. [lepectanoBky, pa3merienusi, coueranus. OTHOCHTENbHAs YaCTOTa U BEPOSITHOCTD CIIyYaiHOT'O COOBITHS.

Iesib: 03HAKOMUTH 0OYUAIOIINXCA C IOHATUSIMH [IEPECTAHOBKH, Pa3MEIIEHU, COYETAaHHUS U COOTBETCTBYIOIIUMH (YOPMYIIaMu JUIsl [TOJICUETa UX YMCIIa; BBECTH NOHSATHSA
OTHOCHUTEIILHOM YacTOThI U BEPOSTHOCTH CIIyYAHOTO COOBITHSL.

Wzyuenne TeMbl HAauMHAETCS C pPEIICHHs 3aj]ad, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WM WHbIE KOMOWHAIIMM JIEMEHTOB . MOJCYUTATh UX YUCIO. PazbsicHseTcs
KOMOWHATOPHOE MPAaBHJIO YMHOXKEHUS, KOTOPOE HCIIONHSITCSA B JalbHEWIIEM MPH BBIBOJE (QOPMYI Ui TMOACYETa YKcia MEepecTaHOBOK, pa3MenieHnid u coderanuit. [Ipn
W3yYeHHU JAHHOI'O MaTepHuanta HeoOXOIUMO OOpaTHTh BHHUMaHHE OOydalOLIMXCS Ha pasziMyhe MOHATHUH «pa3MEIleHHe» M «COueTaHue», CPOpMHUPOBATH Y HUX YMEHHE
OTIpEe/IETATh, O KAKOM BHJIe KOMOMHAIIMIA UAET Peyb B 3a/1a4e.

B nannoii Teme o0yyaroniuecs 3HaKOMSITCS ¢ Ha4aJIbHBIMU CBEACHUSIMH U3 TEOPUH BEpOSITHOCTEH. BBOAATCS NOHATHA «ClTydaiiHOE COOBITHEY, «OTHOCHTEJIbHAS 4YaCcTOTay,
«BEPOSITHOCTH CIYYallHOTO COOBITUS. PaccMaTpUBarOTCS CTATHCTHUECKUIA M KIIACCHUYECKHI MOJIXO/IbI K OTPEIEIIEHHIO BEPOSITHOCTH CIy4aiiHOTO COOBITHS. BakHO 00paTHTh
BHUMAaHHUE OOYYaIOIIMXCA Ha TO, YTO KIACCHUECKOE OINpEICIICHHE BEPOATHOCTH MOYKHO IPUMEHSATh TOJBKO K TAKUM MOJIENISIM peabHBIX COOBITHH, B KOTOPBIX BCE MCXOJBI
SIBIIIIOTCSA PABHOBO3MOKHBIMU.

Hrorosoe nosropenue (17 4ac.)

Heas: [ToBTOpenue, 06001IeHNE 1 CUCTEMAaTH3alUsl 3HAHUH, YMEHUI 1 HABBIKOB 32 KypcC aJire0pbl OCHOBHOM 00111€00pa30BaTeIbHOM HIKOJIBI



