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IInanupyemMsbl pe3yJIbTaThl 0CBOCHHS y4eOHOIro npeamera «MaremaTuka»
W3yueHne MaTeMaTUKK HAIPaBJICHO Ha JOCTHKEHHE 00YUYaIOIIUMUCS JIMYHOCTHBIX, METAIPEIMETHBIX
(perynsaTUBHBIX, I03HABATEIbHBIX U KOMMYHUKATUBHBIX) U IPEIMETHBIX PE3yJIbTaTOB.

I[OCTI/I)KCHHS[ JIMIHOCTHBIX PE3yJIbTAaTOB

JIMYHOCTHBIMH pe3y/ibTaTaMu u3ydeHus npeamera «MaremaTrkay (B BUAE yIeOHBIX KypcoB: 5—6
kiacc — «MatemaTukay, 7-9 kiacc — «Anredpa» u «l'eomeTpusd)) SIBISIFOTCS CIEAYIOIINE KauecTBa:

.- (hopMupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH O00yYarOmnuXCcs K
CaMOpa3BUTHUIO U CaMOOOpPA30BaHUIO HAa OCHOBE MOTHMBAIMM K OOYYEHHIO U MO3HAHWIO, OCO3HAHHOMY
BEIOOPY U MMOCTPOCHHIO NAbHEHIIICH HHIUBUIYaTbHON TPACKTOPHH 00pa3oBaHus Ha 0a3e OPHEHTUPOBKHU B
mupe mnpodeccrii U TPOPECCHOHAIBHBIX NPEANOYTEHHH, C YYETOM YCTOWYMBBIX IT03HABATEIHHBIX
MHTEPECOB, a TaKK€ Ha OCHOBE ()OPMHUPOBAHHUS YBAKUTEIBHOIO OTHOIICHUSI K TPYAY, Pa3BUTHUS OIbITA
y4acTus B COIMAILHO 3HAUUMOM TPY/IE;

- (hopMHpOBaHME ILIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl U OOIIECTBEHHON NMPAKTUKH, YUUTHIBAIOLIETO COLMAIbHOE, KYJIbTYpPHOE, SA3BIKOBOE MHOTOOOpa3ue
COBPEMEHHOTO MHpA;
- (hopMHpOBaHNE OCO3HAHHOTO, YBAKUTEIBHOIO M JOOPOKEIATEIHHOIO OTHOLIEHUS K JPYrOMy YelI0BEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpe, TIPa)KAaHCKOW MO3UILIMU; TOTOBHOCTH M CHOCOOHOCTH BECTHU
JMAJIOT ¢ APYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;
- OCBOEHHE COIMAJIbHBIX HOPM, IPAaBHUJ MOBEICHMsS, posied M (OpM COLUAIbHOW XKU3HM B Ipymnmnax H
co00I1IecTBaxX, BKJIIOYasi B3POCIIbIE U COLMAIbHBIE COOOIIECTBA; yYaCTHE B IIKOJIHLHOM CaMOYIIPaBICHUH U
0OLIECTBEHHOM KM3HHU B MpeJesiaX BO3PACTHBIX KOMIIETEHIIUH C YU€TOM PETrHOHAIbHBIX, , COLUAIbHBIX U
HKOHOMHYECKUX 0OCOOEHHOCTEH;
- Pa3BUTHE MOPAJIBHOTO CO3HAaHWS M KOMIIETEHTHOCTHM B PEIIEHUH MOpPAJIbHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOPA, (JOPMHUPOBAHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O MOBEJICHMS, OCO3HAHHOTO
Y OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIIKAM;
- (popMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHUU M COTPYJHHUYECTBE CO CBEPCTHHKAMHU,
JETbMHU CTapllero M MIIAJIIEro BO3pacTa, B3pOCIBIMM B IIpoliecce 00pa3oBaTelbHOM, OOIIECTBEHHO
MI0JIE3HOU, YueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJOB IESATEIBHOCTH;
- (popMHpOBaHHE LIEHHOCTH 3/I0POBOT0 U O€3011acHOr0 00pasa KU3HH;
- (GOopMHpOBaHHE OCHOB HKOJOIMYECKOW KYJIbTYphbl, COOTBETCTBYIOILEH COBPEMEHHOMY YpPOBHIO
9KOJIOTUYECKOTO  MBILUICHUS, PAa3BUTUE OIBITA OPUEHTUPOBAHHON  pEQIIEKCUBHO-OLIEHOYHOM U
IIPAKTUYECKON JESTEIbHOCTH B )KU3HEHHBIX CUTYALUX;
-YMEHHE SICHO, TOYHO, TPAaMOTHO H3JIaraTb CBOM MBICJIM B YCTHON M IIMCBMEHHOW PEuH, IOHUMAaTh CMBICI
IIOCTABJICHHOM 3a/1a4M, BBICTPAUBATh apryMEHTALUIO, IPUBOJUTH IIPUMEPBI U KOHTP IIPUMEPHI;
-IepBOHAYAIILHOE NPEACTABICHNE O MAaTeMAaTUYECKON Hayke Kak cdepe 4eIoBeuecKon NesTeabHOCTH, 00
JTanax €€ pa3BUTHs 3HAYUMOCTH Ul Pa3BUTUS LMBUWIN3ALINH;
-KPUTHYHOCTH MBILUICHUS, YMEHUE PaclO3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKa3bIBaHUS, OTIMYATh
TUNoTe3y OT (aKTa;
-KpEaTUBHOCTh MBILUIEHUS, WHULMATUBBI, HAXOTYMBOCTH, AaKTMBHOCTb NPHU PEIIEHUH apuPMETHUECKUX
3aza4;
-yMEeHHE KOHTPOJIMPOBATh POIIECC U pe3ybTaT ydeOHOW MaTeMaTHUeCKOM JeITeNbHOCTH;
-popMHpOBaHUE CHOCOOHOCTH K 3MOLIMOHAIBLHOMY BOCIPUATHIO MaTeMaTHMYECKHMX OOBEKTOB, 3ajady,
pELIEeHNUH, pACCYKICHU;
- HE3aBUCUMOCTb U KPUTUYHOCTb MBILLUICHHUS,
-BOJISL U HACTOMYMBOCTH B JOCTHKEHUU LIEIIN.
CpencTtBoM JOCTH)KEHUS 3TUX PE3YJIbTATOB ABIISETCS:
— cucTeMa 3aJlaHii yd4eOHUKOB,;
— Mpe/ICTaBlIeHHAas B yUeOHUKAxX B SBHOM BHJIE OpraHU3alMsl MaTepralia o NpUHIMITY MUHIMAKCa;
— UCTOJIb30BAaHUE COBOKYITHOCTH TEXHOJIOTUI, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITEILHOCTU
U KPUTHYHOCTH MBILIUICHHUS: TE€XHOJIOTUS MPOOJIEMHOr0 IHMAajora, TeXHOJIOTUS MPOIYKTUBHOIO UTEHMS,
TEXHOJIOTUS OLIEHUBAHUSI.



I[OCTI/I)KCHHH METAllPpEAMETHLBIX PE3yjabTaTOB

Memanpeomemubimu pe3yabTaTaMu HM3ydeHUs Kypca «MaremaTtuka» sBiIsgeTcss (OpPMHpPOBAHUE
YHHUBEpCaIbHbIX YueOHBIX neicTBuil (YVY /).

Pezynamuenvie YY/I.

5-6-11 knaccwt

— CaMOCTOSITETIBHO 0OHapyscusams U GOPMYIMPOBATH YUEOHYIO TPOOIIEMY, ONPEACISTh 1eb YaeOHOU
NEeSITENIbHOCTH, BEIOUPATh TEMY IIPOEKTA;

— 6bl0GUeamMb  BEPCUM  PEUICHUS MPOOJeMbl, OCO3HAaBaTh (M UWHTEPIPETHPOBAaTH B  Cilydyae
HEOOXO/IMMOCTH) KOHEYHBIH pe3ylbTaT, BHIOMpATh CPENCTBA JOCTMDXKEHUS IETH W3 MPEUIOKEHHBIX, a
TaK)K€ UCKaTh UX CAMOCTOSITENILHO;

— cocmagnams (MHAUBUAYAJIbHO WIN B TPYIINE) IUIaH peleHus IpooOaeMbl (BbINOIHEHUS IPOEKTA);

— paboTas 10 IJIaHy, ceepsams CBOU JIEUCTBUS C TENBI0 M, IPU HEOOXOIUMOCTH, UCIIPABIATH OIIMOKU
CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKMUPOBANb NIAH);

— B JMAJIOTE C YUUTEIIEM CO8EPULeHCMB08AMb CAMOCTOSITENILHO BbIpaOOTaHHbIE KPUTEPUH OLIEHKH.

7-9-11 Knaccwt

— CaMOCTOSITENIBHO 0OHapyscusams W opmyaupoeams TpoOIeMy B KIACCHOM W HMHIUBUAYaJIbHOU
y4eOHOMU JIeATeTLHOCTH;

— 8bl08U2AMb BEPCUU pEILEHUsl MpOoOJIeMbl, 0CO3HABAaTh KOHEUYHBIH pe3ynabTaT, BbIOWpaTh CpPeACTBa
JOCTHKEHUS 1IeJTU U3 IPEI0KEHHBIX WM UX UCKaTh CAMOCTOSTEIbHO;

— cocmagnams (AHAUBUAYAIbHO WIN B TPYIIINE) IUIaH pelieHus IpooaeMbl (BBIMOIHEHUS TPOEKTA);

— no0bUpams K K01 mpodieme (3a7a4de) aJeKBaTHYIO € TEOPETHIECKYIO MOJIEIb;

— paboTas 1o MpeagoKEHHOMY HIIM CaMOCTOSTENIbHO COCTaBICHHOMY IUJIaHY, UCHOIb308amb HAPAILY C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIpaBOYHAs INTEPATYpa, CII0KHBIE TPUOOPHI, KOMIIBIOTED);

— NIaHUPO8amsb CBOIO MHAMBUAYATBEHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— pabomams MO CaMOCTOSTENIBHO COCTABJICHHOMY IIJIaHy, CBEPSSICh C HUM U C LENbIO JEeSTebHOCTH,
WCIIPABJISS OIIMOKH, UCTIOJNB3Ysl CAaMOCTOSITEIHLHO MO00paHHbIe CpeacTBa (B TOM uncie U MaTepHeT);

— cBOOOHO n01b306ambcsi BBIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CaMOOLIEHKH, UCXOMAS U3 LU U
HUMEIOLIUXCS KPUTEPUEB, pa3inyas pe3yibTaT U CIOCOObI JeCTBHIA;

— B XOJI€ MIPEICTaBJICHUS POCKTa 0a8ams OYeHK) ero pe3yabTaTaM;

— CaMOCTOSITENILHO 0CO3HA8amb TPUUUHBI CBOETO ycIieXa WM HeyclleXa U HaXOJIUTh CHOCOObI BBIXOJIA
U3 CUTYyalluu HEYCIIeXa;

— yMemb oyeHums CTEIEeHb YCIEIIHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeIbHOM 1A TEIbHOCTH;

— 0asamsv OYeHKy CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KaKoB 5»), OINPEAENsTh
HaIpPAaBJICHUS CBOETO PAa3BUTUS («KAKUM 51 XOUY CTAaThy», «4TO MHE JUIsl 3TOTO HAJIO CACIAThHY).

Cpeocmeom gpopmuposanus peryasTUBHBIX Y'Y ]l ciiy’KaT TEXHOJIOTUS MIPOOJIEMHOr0 IMalora Ha JTare
U3y4eHUS HOBOTO MaTepuajla M TEXHOJIOTHS OIICHMBaHMS OOpPA30BaTENbHBIX JOCTWIKEHHH (ydeOHBIX
YCIIEXOB).

Ho3nasamenvnvie YY/1:

5-9-it knaccwt

— aHanu3UpPOo8amsb, CPAGHUBAMb, KlAcCUpuyuposams u 000o6uams GHaxKThl U ABICHUS,

— ocywecmenams CpaBHEHHE, CEpPUALIUI0 U KJIACCH(UKALIMIO, CAMOCTOSITEILHO BBIOMpas OCHOBaHUS U
KPUTEPUH JJIS YKAa3aHHBIX JIOTMYECKUX OIEepaluii; CTPOUTh KJIACCU(PHUKALMIO MYTEM JUXOTOMHUYECKOTO
neneHus (Ha OCHOBE OTPULIAHMS);

— cmpoumdb  JIOTUYECKH OOOCHOBAHHOE pAaCCy)KJCHHE, BKJIIOYAIOIIEEe YCTAaHOBJIEHHE IMPHYMHHO-
CIICZICTBEHHBIX CBA3CH;

— co30asamsb MaTeMaTHUECKUE MOJIEIH;

— COCTaBIIAITh TE3MCHI, Pa3MYHble BHUIbl IUIAHOB (TIPOCTHIX, CIOXKHBIX W T.I.). IIpeoOpa3oBbIBaTh
MH(OPMAIIHIO U3 OJTHOTO BUAA B APYTroH (TabIUILy B TEKCT, TUarpaMMy U 1p.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMALIUY;

— ymemb onpedeiams BO3MOXKHBIE MCTOYHHKH HEOOXOAMMBIX CBEIEHHH, NPOU3BOJIUTH IOHCK
nH(pOpMaINH, AaHATU3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTH;




— IIOHMMasl MO3ULUIO JPYroro YeNOBEKa, pa3iuiyams B €ro peud WM CO3JAHHBIX UM TEKCTaX: MHEHHE
(TOuKy 3peHHs), AO0Ka3aTeNIbCTBO (ApryMeHTHI), (aKThl; THIOTE3bl, AKCHOMBI, Teopuu. /[lng sToro
CaMOCTOSITEJIBHO MCIOJIb30BaTh Pa3JInYHbIE BUJIbl YTEHUS (MU3Yydarolllee, IPOCMOTPOBOE, 03HAKOMUTEIIBHOE,
IIOMCKOBOE), IPUEMBI CIIYIIAHMUS;

— caMOMY €030a8amb WCTOYHUKU WH(GOpPMAIMK Pa3HOTO THIA WU JJIS pasHbIX ayAUTOPUM, COOII0AATh
MH(GOPMALMOHHYIO TUTHEHY U MpaBuiia HH(POPMAIIMOHHON 0€3011aCHOCTH;

— yMemb UCNONb306aMb KOMIBIOTEPHbIE M KOMMYHMKAIIMOHHBIE TEXHOJIOTUHM KAaK HMHCTPYMEHT JUIsS
JOCTHXKEHHSI CBOMX IieJiell. YMeTb BbIOMpaTh aJleKBaTHbIE 3a7au€ HHCTPYMEHTAJIbHBIE IMPOTPaMMHO-
anmnapaTHbIE CPE/ICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanuss To3HaBaTeNbHBIX YVY]J[ ciiy’kaT y4eOHBIN Marepuall W TPEkKIEC BCEro
IIPOJIyKTUBHBIE 3aJJaHUs y4eOHUKa, TO3BOJISIOIINE IPOABUTATHCS IO BCEM LIECTU JIUHUSIM Pa3BUTHUSL.

1-1 JIP — Ucnonb30BaHMEe MaTeMaTU4YEeCKUX 3HAHUW JJISl PEILECHUs Pa3IMYHbIX MaTeMaTUYECKUX 3ajad U
OILICHKH MOJY4YE€HHBIX PE3yJIbTaTOB.

2-51 JIP — CoBOKYITHOCTh YMEHHI IO UCTIOIH30BAHUIO I0OKA3aTEIFHOW MaTeMaTHUECKOW peyH.

3-1 JIP — CoBOKymHOCTh yMeHHWIl 1o pabore ¢ wuH(poOpManmeld, B TOM YHCIE U C Pa3TUIHBIMU
MaTeMaTH4YE€CKUMH TEKCTaMHU.

4-g JIP — VYMeHHMs HCNOJIb30BaTh MaTeMaTHYECKUE CpEACTBa Ul W3Y4YEHMs] U ONHMCAHUS PEabHBIX
MPOLECCOB U SIBJICHUI.

5-s JIP — He3aBUCUMOCTb ¥ KPUTUYHOCTh MBIIUICHUSI.

6-s1 JIP — Boist ¥ HaCTOMYMBOCTE B JOCTIDKEHUH LIEIH.

Kommynuxkamuenwvie Y Y/1:

5-9-i1 knaccwt

— CaAMOCTOSITENILHO Op2aHu308bl6amy yueOHOE B3aUMOJEHCTBHE B Tpymie (OMpenensaTh OoO0lue LeNnu,
JOTOBApUBATHCS IPYT C APYTrOM H T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, IOATBEPKaas UX haKkTaMu;

— B JMUCKYCCHUH yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,

— YUUTBCSI KPUMUYHO OMHOCUMbCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM MpU3HA8amMb OMIMOOYHOCTH
CBOEro MHEHHMsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

— IOHKMMasl TO3HIMI0 JPYroro, pasiuuams B €ro Peyd: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTbl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— yMemb B3TJISIHYTh HAa CUTYaLlMIO C MHOM MO3ULIUU U 00208apu6amscsi C TObMU UHBIX TTO3ULIUH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX YVYJI ciyXaT TeXHOJIOTHsI MPOOJIEMHOro Juanora
(moOyxpaomuidl W MNONBOASIIMN AMAJIOr) M OpraHu3anus pabdoThl B MajblX TIpynmax, a TaKkKe
HCI0JIb30BAHME HA YPOKAX 3JIEMEHTOB TEXHOJOTUHU MPOAYKTUBHOTO UTECHUSI.




JlocTHkeHMs1 IpeAMETHBIX Pe3yJIbTaTOB
IIpexMeTHbIE pe3yJbTAaThI H3yYeHHs NPeaMeTHOH o0aacTu ""MartemaTuka "
MaremaTuka. Aareodpa. 'eomerpus.

HartypaJjbnble unciaa. /Ipodu. PannonanbHble yncia

BblnyCKHuK HAYy4umcs.:

Bbll’lyCKHuK noJjiydunt 603MONCHOCMb HAYYUMbCA.

° IIOHUMATh 0COOEHHOCTH IIGCSITI/ILIHOf/'I
CHUCTEMBI CUHUCJICHUS,

® ONICpUPOBATh MOHATUAMU, CBA3AHHBIMU C
ACITIUMOCTBIO HATYpaJIbHBIX YHUCCII;

® BbIpaKaTb quciia B 3KBHUBAJICHTHBIX
dbopmax, BeIOMpas Hamboyiee MOAXOMANIYI0 B

3aBUCHMOCTH OT KOHKPETHOW CHUTYAIlVH,

° CpaBHHBATb n YIopsAaA04YnBaThH
palluOHAJIbHBIC YK CJIA,
® BBITIOJIHATH BBIYUCIICHUA C

palMOHAIBHBIMM YHCIIAMH, COYETasl YCTHbIE M
MMACbMEHHBIE NPUEMBI BBIYUCIIEHHUM, IPUMEHEHUE
KaJIBKYJIATOPA;

. WCIIONBb30BATh  IOHATHA W YMEHWUS,
CBS3aHHBIE C IMPONOPIUOHAIBHOCTBIO BEIUYMH,
MPOLICHTaMH, B XOJI€ PEUICHUS MaTeMaTHYECKUX
3aa4 W 33Ja4 U3 CMEXHBIX IPEIMETOB,
BBIIIOJIHATH HECJIOXKHBIE IPAKTUUECKUE PACYETHI.

. MO3HAKOMUTHCS c MO3UIIHOHHBIMHA
CHUCTEMAaMH  CYHCJIEHMS C  OCHOBAHHSIMHU,
oTiIM4YHbIMU OT 10;

. YIIyOUTh W Pa3BUTh TNPEJCTABICHUS O

HaTypaJbHbIX YUCIIAX U CBOMCTBAX JACIUMOCTH;

. HAay4dUTbCsl ~ HCIOJIB30BAaTh  IPHUEMBI,
PalMOHATIM3UPYIOUINE BBIUMCICHUS, TPHOOPECTH
IPUBBIYKY  KOHTPOJUPOBATh BBIYUCIICHUS,
BbIOMpAs OJIXOSAIINN I CUTYalluu CIOCO00.

JlelicTBUTEJIbHBIE YHCJIA

Buinycknux nayuumes:

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUMbCA.!

. MCI0JIb30BaTh HaYaJIbHbIE MPEACTaBICHUS
0 MHO>KECTBE JICHCTBUTENBHBIX YHCET,
. OTIepUpOBaTh MOHITHEM  KBAJpPaTHOTO

KOpHA, IPUMCHATH €TI0 B BEIYHUCIICHUAX.

. pa3BUTh TPEJACTABICHUE O YHCIC H
YHCJIOBBIX CHUCTEMax OT HATypaJlbHBIX JIO
JICMCTBUTEIIBHBIX YMCEN; O POJI BBIYMCIICHHI B
NPaKTHKE;

. pa3BUTh W yIIYOUTh  3HaHUS O
JECATUYHON 3aliCh JICHCTBUTEIBHBIX YHCEI
(mepuouYecKue U HEeIePUOAUIECKHE IpooH).

HN3Mmepenusi, npudJInKeHusl, OLEHKHU

Buinycknux nayuumes:

Bbll’lyCKHuK noJiydunt 603MONCHOCHb HAYUYUMbCA.

® HCIIOJIb30BAaTh B XOAC PCHICHHA 3adad
QJICMCHTAPHLBIC IIPCACTABJIICHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHbIMI/I 3Ha4YCHUIMHA BCIINYHH.

. MOHSATh, YTO YUCIIOBbIEC JaHHBIE, KOTOPHIE
UCIOJIL3YIOTCSl JUISl XapaKTEPUCTHKU OOBEKTOB
OKPYXAaIOLIEro Mupa, SIBIISIFOTCS
MPEUMYILIECTBEHHO NPUOMKEHHBIMU, YTO TIO
3aMmcu pUOTMKEHHBIX 3HAYCHUH,
coJiepKalIuxcs B UH(GOPMaIIMOHHBIX
UCTOYHHMKAX, MOXKHO CYIUThb O IOTPELIHOCTH
IpUOIMKEHNUS;

. MOHATH, 4YTO IIOIPEIIHOCTh pe3yibTaTa
BBIUMCIIEHUI [JOJDKHA OBITh COHM3MEpUMa C
MOTPEIHOCTBIO UCXOIHBIX JaHHBIX.

AuredpanyecKne BbIPaKeHHs

Buinycknux nayuumces:

BblnyCKHUK NnOoJIYyvyum 603MONCHOCMb HAYHYUMbCA.

. OTIEPHPOBATH TMOHITUAMHU «TOXKJIECTBOY,
«TOKJIECTBEHHOE  IpeoOpa3oBaHME», pelIaTh
3aaud, cojep)kaliue OyKBEHHBIE JaHHBIE,
paboTats ¢ popmynamu;

. BBITOJIHATH IPe0Opa30BaHUs BBIPAKEHHIH,
COJIepKalUX CTENEHH C LENbIMHU TOKa3aTeIsIMU
U KBaJIpaTHbIE KOPHH;

® BBITNIOJIHATH MHOromaroBbI€
Hpeo6pa303aHI/151 pallnOHAJIIBHBIX BBIpa)KeHHfI,

OpUMEHSs  IIUPOKUM  Habop cmocoboB u
IPUEMOB;

. IIPUMEHSATH TOKJIECTBECHHBIE
npeoOpa3oBaHusl IS pEUICHHs 3agad U3

pa3IuYHBIX pa3/ieloB Kypca (Hampumep, A




BBITIOJTHSATh TO>K/IECTBEHHbBIE
npeoOpa3oBaHusl pallMOHATBHBIX BBIPAKEHUH Ha
OCHOBE ITpaBWJI JACHUCTBUI HAJ MHOTOWICHAMHU U
anreOpandeckuMu ApoOsSMu;

. BBIIIOJIHATH Pa3jI0KEHUE MHOTOYJIEHOB Ha
MHO>KHUTEJIH.

HaXO0XKICHUS HanOOJIBIIETO0/HAUMEHB-IIETO
3HAUEHUS BBIPAXKECHMUS).

To:KaecTBEeHHbIE

npeodpazoBanusi

BoInosiHATE HEClI0KHbIE TpeoOpa30BaHus s
BBIYMCIICHUS 3HAUEHUN YHMCIIOBBIX BBIPAKEHUH,
COZIepKALIUX CTEIIEHH C HAaTypaJlbHbIM
II0KA3aTeJeM, CTEIIEHU C LIEJIbIM OTPULATEIbHBIM
IIOKAa3aTeseM;

-BBINOJIHSTH HECIOXKHbIE TPEOOpPa30BaHNUs LENbIX
BBIPAKEHUI: PaCKpbIBaTh CKOOKHU, TPUBOUTH
MOJOOHBIE ClIaraeMble;

-MCI0JIb30BaTh OPMYIIbI COKPALIEHHOTO
YMHOK€EHUs (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOIIEHUS
BBIYMCIICHU 3HAYEHUI BBIPAKECHUN;
-BBINOJIHATH HECIOKHbIE TPE0Opaz0BaHuUs
JNPOOHO-TMHEWHBIX BBIPAKEHUM 1 BBIpaXKEHHH ¢
KBa/IpaTHBIMU KOPHSIMH.

-packiabIBaTh HA MHOXKHUTENU KBAIPATHBIN
TPEXWIEH;

-BBINIOJIHATH IPE0OPA30BaHUS BBIPAKCHUH,
COJZIEPKalIUX CTEIICHU C LEIBIMU
OTPULATEIILHBIMY [T0KA3aTEISIMU, IEPEXOAUTH OT
3aIMCH B BUJIE CTEIICHU C LIEJIbIM
OTPULATEIILHBIM [T0KA3aTeJIEM K 3allUCH B BUIE
npobu;

-OnepupoBaTh NOHIATUSIMH CTETICHH C
HATypaJIbHBIM TI0Ka3aTeJIeM, CTETICHH C IICITbIM
OTPHIIATEIbHBIM MTOKa3aTeJIeM;

-BBITIOJTHATH MTPEOOPA30BAHUS IEITBIX
BBIPQ)KCHUI: AEUCTBUSA C OJTHOWICHAMHU
(crmoxeHue, BEIYUTAHKUE, YMHOKCHHE), TEHCTBUS
C MHOTOYICHaMH (CJI0)KCHHE, BEIUNTAHUE,
YMHO>KEHUE);

-BBITIOJTHATD PA3JI0KEHHE MHOTOYJICHOB Ha
MHOYHUTEIH OJTHUM H3 CIIOCOOOB: BBIHECEHHUE 32
CKOOKY, TPYIITUPOBKA, UCTIOJIb30BaHNE POPMYI
COKpAIIEHHOTO YMHOKEHHS,;

-BBIJISJIATH KBaJIpaT CYMMBI H Pa3HOCTH
OJTHOYJICHOB;

-BBITIOJIHATH TTpeoOpa3oBaHms IPOOHO-
PaAIMOHATILHBIX BRIPAKCHHIA: COKpAIICHUE
npoOel, mpuBecHUE are0pandecKux Apooei K
0011eMy 3HaMEHaTeNIo, CJI0KEHHE, YMHOKEHUE,
JIeTICHUE alireOpandeckux apo0ei, BO3BEACHUE
anreOpanvecKkoil IpoOH B HATYPAIBHYIO U HEITYIO
OTPULIATENIbHYIO CTETIEHb;

-BBITIOJIHATDH MTPE0Opa30BaHUs BEIPAKEHUI,
COJIeprKalluX KBaApaTHbIE KOPHU;

-BBIJICJIATH KBQJIpaT CyMMbI UJIM PA3HOCTH
JBY4ICHA B BBIPAXKECHUSAX, COACPKAIIUX
KBaJIpaTHbIE KOPHU;

-BBINOJIHATD [TPE0Opa30BaHUS BHIPAKEHUM,
COJIepKalUuX MOAYIIb.

Y

paBHeHUS

Buinycknux nayuumcsi:

Bbll’lyCKHl/lK NOJYYUm 603MOHCHOCMb HAYHUUMbCHL.

. pelaTb OCHOBHBIE BUbl PAllMOHAIBHBIX
YpaBHEHUH ¢ OJHOM MEepEeMEHHOM, CUCTEMBI JIBYX
yYpaBHEHUH C IByMs NIEpEMEHHBIMU;

. MOHMMaTh YpaBHEHHE KaK Ba)KHEHIIYIO
MaTeMaTUYeCKyl0 MOJeNb JJsl ONUCaHUA M
U3yUYeHHs] pa3HOOOpa3HBIX pealIbHbIX CUTYaIHi,

OBJIaACTH CliICiuaJbHBIMHA HpI/IéMaMI/I
peUICHUA ypaBHeHPIfI n CHUCTCEM ypaBHeHHﬁ;
YBEPCHHO IMPUMCHATL allliapar ypaBHeHI/Iﬁ JJIA
pelicHuAd pazH006pa3HL1x 3aga4 U3 MaTCMaTuKu,
CMCIKHBIX IPEAMETOB, ITPAKTUKH,

° MMPUMCHATH rpa(bnquKI/Ie MMpEACTaBJIICHUA

pemarb TEKCTOBBIC 3aJaud anreOpandeckuM |JUis  HMCCIEJIOBaHUS  ypaBHEHUH, CUCTEM
METOJIOM; YpaBHEHUH, coAepKaInX OyKBEHHBIE
. MPUMEHSTHh Tpadudeckue mpeactaBieHus | KodQOUIIUEHTHI.
JUIS. UCCIIEAOBAHUSI YPABHEHUM, UCCIIENOBAaHUSA U
pelIeHUs  CUCTEM  YPAaBHEHUHM C  JBYMs
IIEPEMEHHBIMH.

HepasencrBa
Buinycknux nayuumces: Buvinycknuk nomyuyum 603MONCHOCMb HAYYUMBCA:
. MOHUMATh ¥ IPUMEHATH TEPMHUHOJIOTHIO U | * pa3sHO0Opa3HBIM npuéMam
CHUMBOIJIMKY, CBsA3aHHBIC C OTHOIIICHHUECM | A0Ka3aTCIbCTBA HCPABCHCTB;, YBCPCHHO

HCpPAaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB;,

IIPUMEHATh annapar HEPABEHCTB Ul PEIICHUS




peuaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM U UX CUCTEMBI; PEIIATh KBaJpaTHbIC
HEpaBeHCTBA C OMNOpoM Ha Tpaduueckue
IIPEACTABIICHUS;

. IIPUMEHATh ~ anmnapar HEpPaBeHCTB JUIA
peuieHus 3a1a4 U3 pa3iInyHbIX pa3ieiioB Kypca.

pa3Ho0Opa3HBIX MaTeMaTHYECKUX 3ajad U 3a7ad
U3 CMEKHBIX MTPEIMETOB, MPAKTHKH;

. NPUMEHATH TpapuuecKre MpeACcTaBICHUS
IUIL  HMCCIEAOBAaHMA  HEPaBEHCTB,  CHCTEM
HEPaBEHCTB, coJiep KaIInux OyKBEHHBIE
K03 PULIHEHTHI.

OcHoBHBIEe NOHATHSA. YK c10BbIE PYHKIUH

BblnyCKHuK HAy4umcs.

Bbll’lyCKHuK NOJIyyum 603MONCHOCMb HAYYUMbCA.

. IIOHUMATh i HCII0/Ib30BAaTh
(YHKIIMOHATBHBIC TOHSATUS U S3BIK (TCPMHUHBI,
CHUMBOJIMYECKUE 0003HAUEHU);

CTPOUTH rpaduku AJIIEMEHTapHBIX
(GbyHKIMA; WCccIeqoBaTh CBOMCTBA YHCIIOBBIX
(yHKIMIM HA OCHOBE H3Y4YEHUS TOBEIEHUS HUX
rpaduKoB;

. MOHUMATh (PYHKIMIO KaK BaKHEUIIYIO
MaTeMaTHYeCKyl0  MOJENIb Ui  ONHUCAHHS
MPOLECCOB UM SBJICHUW OKPYXKAIOIIEr0 MUpa,
MPUMEHATh  (YHKIIMOHATBHBIA  SI3BIK IS
ONMMCAaHHWS W  HCCIIENOBAaHUA  3aBUCUMOCTEH
MEXTY PU3NUECKUMH BETUIHMHAMM.

. IIPOBOJAMTH MCCJIEIOBAHUS, CBSI3aHHBIE C
U3y4eHHEM CBOWMCTB (YHKUIWH, B TOM 4YHCIE C
UCIIOJIb30BAHUEM  KOMIIbIOTEpA; Ha  OCHOBE
rpaukoB M3y4eHHBIX (QYHKIHUH CTpPOUTH OoJjee
CIOXHbIE TIpaduku  (KyCOUHO-3aJaHHbIE, C
«BBIKOJIOTBIMI» TOUYKAMH U T. I1.);

HCIIOJIb30BAaTh (yHKIIMOHAIbHbBIE
MPEACTABICHUS] M CBOWCTBA (YHKIUH ISt
pelIeHns] MaTeMaTUYECKUX 33/1a4 U3 Pa3InYHbIX
paszesoB Kypca.

YucaoBble MOCIEI0BATEIbLHOCTH

Buinycknux nayuumes:

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUMbCA.!

. MOHUMATh |
OCJIEI0BATEIbHOCTEN
CUMBOJIMYECKHE 0003HAYCHHUS ),

MPUMEHATh  (OPMYIbI, CBSI3aHHBIE C
apudMeTHIECKOU u reoOMEeTPUYECKOI
nporpeccuen, u amnmapar, coOpMUPOBAHHBIN TPU
W3YYEHUU JPYTUX pa3lesioB Kypca, K PEIICHHUIO
3a/a4, B TOM YHCJIe€ C KOHTEKCTOM U3 PeajbHOM
KU3HU.

UCTIONIB30BaTh  SI3BIK
(TepMUHBI,

pemiath KOMOWHUPOBAHHBIE 3aJaud C
npUMEeHEHHeM (GOpMyl N-TO WieHa U CYMMBbI
NepBBIX N 4YIEHOB  apudmernyecko u
F€OMETPUYECKONH MPOTPECCHH, HPUMEHSS IpH
3TOM aInapar ypaBHEHUH U HEPABEHCTB;

. MOHUMATh apu(pMeTUYECKYIO u
FEOMETPUYECKYI0 TPOrpeccuio Kak (GyHKIUU
HATYypaJbHOTO apryMeHTa; CBSI3BIBATH
apu(QMETUYECKYI0 MPOTPECCUI0 C JIMHEHHBIM
pocTom, reOMETPUYECKYIO C
SKCIOHEHIIMAILHBIM POCTOM.

OnucarejbHas CTATHCTHKA

Buinycknux nayuumcs:

Bbll’lyCKHl/lK NOJIYYum 603MONCHOCMb HAYYUUMbCHL.

HCIIOJIB30BATh HpOCTGﬁIHHG CIIOCOOBI
OpeaACTaBJICHHUA MW aHaJIM3a CTATHCTUYCCKUX
JaHHBIX.

npHOOPECTH ePBOHAYATILHBIN OTBIT
opranu3anuu cO0opa JaHHBIX TpPU TPOBEIACHUU
ompoca OOIIECTBEHHOTO MHEHUS, OCYIIECTBISATh
UX aHallu3, TIPEJCTAaBIATh PE3ylbTaThl OMpOca B
BU/JIE TAOJIHIIBI, THATPAMMBI

Cayuaiinblie cCOOBITHSI M BEPOSITHOCTh

Buinycknux nayuumces:

BblnyCKHuK NOJIY4um 603MOHCHOCMb HAYHUUMbCHL.

. OTHOCHUTEIIbHYIO YaCTOTY U BEPOSITHOCTD
CIIy4aifHOTO COOBITHSL.

nproOpECTH OMBIT MPOBEICHUS
CIIy4allHbIX O3KCIIEpDUMEHTOB, B TOM 4HCIE C

MIOMOUIBI0  KOMIIBIOTEPHOTO  MOJIEIUPOBAHMUS,
MHTEPIIPETALIMH UX PE3YIBTATOB.
Kom0Ounaropuka

Buinyckuux nayuumes:

BblnyCKHUK NOJIyuyum 603MONCHOCMb HAYYUMbCAL.

° peuiaTtb KOMGI/IHaTOpHLIe 3aga4u Ha
HaxXO0XJACHUC YHuCiia 00BEKTOB WIIH KOM6I/IH8.L[I/II\/’I.

. HAY4YUTHCS HEKOTOPBIM CIEIUATbHBIM
npuémam penreHusi KOMOMHATOPHBIX 3aj1ay.

Harasanas reomerpus

Buinycknux nayuumes:

BblnyCKHMK NnOJIy4um 603MONCHOCMb HAYYUMbCSL.

. pacro3HaBaTh Ha YepTeXax, PUCYHKaX,

. HAy4UTHCS BBIYUCIITh 00BEMBI




MOJENAX U B OKPYKAIOUIEM MHpE IUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

. pacrno3HaBaTh pa3BEPTKHU Kyo0a,
IIPSIMOYT OJIbHOTO napasuiesienunea,
IIpaBUJIBHOM MUpaMuUbl, HUJIMHAPA U KOHYCA;

. CTPOUTH pa3BEPTKU KyOa u
MPSIMOYTOJIBHOTO NapaJuIeenuIe1a;

. ONpENENATh 10 JMHEHHBIM pa3Mepam
pa3BépTku (UTYpHI JTUHEHHBIE pa3Mepbl camoit
¢burypsr 1 Ha060pOT;
. * BBIYUCIIATH
napajulelIenunea.

00BEM  IPSMOYTrOJILHOTO

IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (uUryp,
COCTaBJICHHBIX u3 MPSIMOYT'OJIBHBIX
napauleeuIe 0B,

. yrayOuTh W pa3BUTh MNPEACTABICHUS O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX;

. Hay4UTbHCS IIPUMEHSATD IIOHATHE
Pa3BEPTKM JUI  BBIIIOJIHEHHMS IIPAKTUYECKHUX

pacy€Tos.

T'eomer

nyeckue Gpurypsl

Bbll’lyCKHuK HAy4umcs.

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUMbCA.

. MOJIb30BAThCA  SI3BIKOM TEOMETPUH IS
OTIMCAHMS MPEIMETOB OKPYKAIOIIET0 MUPa U UX
B3aMMHOTO PaCIIOJIOKEHHS,

. pacrio3HaBaTh M HM300pakaTh  Ha
yepTekax U PUCYHKAX T€OMETPUYECKUE (UTYPHI
U UX KOH(purypanuu;

. HAaXOJUTh 3HAYCHHS JUIMH JIMHEHHBIX
AIIEMEHTOB (DUTYp W WX OTHOIICHUS, TPATYCHYIO
Mepy ymioB ot 0° mo 180° mnpumeHnss
oTpe/ieNieHus, CBOMCTBA U MPU3HAKKU QUTYP U UX
AJIEMEHTOB, OTHOIIEHUS (Guryp (paBeHCTRBO,
nojobue, CUMMETPHUH, TOBOPOT, MapalieNbHbIH
MepPEeHOC);

. OTIepUpPOBaTh C HadaJIbHBIMU MOHITUIMHU
TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTapHbIE
onepanuu HaJl GyHKIUSIMH YTIIOB;

. pemiatb 3amayd  Ha  JI0OKa3aTeiabCTBO,
OMHpasiCh Ha HU3YyYEHHBIE CBOWCTBa QuUryp u
OTHOIIEHUH  MEXAYy HUMU H  TMpUMEHss
W3YYEHHBIE METObI JOKA3aTEIbCTB;

. pematb  HECNOXHbIE  3aJaud  Ha
MOCTPOCHHUE, MPUMEHSSI OCHOBHBIE aITOPUTMBI
MOCTPOCHUS C TOMOUIBIO IIUPKYIISA U TUHEHKHU;

. pemarh npocTeiiine MIaHuMEeTPUYECKUe
3aJlaud B MPOCTPAHCTBE.

. OBJIAZICTh METOJIaMU PEIICHUs 3a/lad Ha
BBIYMCICHUS M J0Ka3aTelbCTBa: METOJOM OT
MPOTUBHOTO, METOJIOM TMOAO0OUS, METOJ0M
nepebopa BapUAHTOB " METOJIOM
TEOMETPUYECKUX MECT TOUCK;

. npuoOpecTn OIBIT MPUMEHEHUS
anreOpanveckoro W TPUTOHOMETPUUYECKOTO
annapaTa 158 I/I,ZIGI71 IBUXCHUA HpI/I peHIeHI/II/I
TEOMETPHUUECKHX 3a/1a4;

. OBJIAJIETH TPaIUIIMOHHOMN cxeMoit
pemieHus 3ajad Ha IOCTPOCHHUE C IOMOIIBIO

HUPKYJISl M JMHEWKH:aHalu3, [OCTPOEHHE,
JT0Ka3aTeNbCTBO U MCCIIE0BAHNUE;
. HAYYUTHCS peuartpb 3a/1aun Ha

MOCTPOEHUEMETOIOMI€OMETPUYECKOTOMECTATO
YeK U METOJOMIIO00MS;

. IPUOOPECTH OTIBIT UCCIIETOBAHUS CBOMCTB
IUIAHUMETPUYECKUX  (GUryp ¢  [OMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM;

. PUOOPECTH OTBIT BHIMOJIHEHUS POCKTOB
no temam «['eomerpuueckue mnpeoOpa3oBaHUS
Ha TMIockocTy, «llocTpoeHue OTpPE3KOB IO

bopmyme».

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

Buinycknux nayuumcsi:

Bbll’lyCKHl/lK NOJIYYUm 603MOHCHOCMb HAYHUUMbCHL.

° HCIIOJIb30BATb CBOMCTBA HU3MCPCHUA
HJINH, ILUIOIIAJIeH U YIJIOB IIPpU pCHICHUH 3a/1a4 Ha

HaX0XJICHUE JUIAHBI OTpe3Ka, JUTUHBI
OKPYXXHOCTH, JJIUHBI  JOYTH  OKPYXHOCTH,
I'paJyCHOM Mephl yria;

. BBIUMCIIATh IUIOINAAM  TPEYroJbHUKOB,
PSIMOYT OJIbHUKOB, napaujiesorpaMMoB,
Tpaneunii, KpyroB 1 CEKTOPOB;

. BBIUUCIIATh JUIMHY OKPYKHOCTH, JUIUHY
IYT'Y OKPYKHOCTH;

. BBIUUCIIAT JUTUHBI JTUHEHHBIX 3JIEMEHTOB

Guryp u ux yribl, UCHOIB3YS (POPMYIBI JITUHBI
OKPYXHOCTH W JUIMHBI JYTH OKPYXXHOCTH,
(bopmynbl mromaaeit puryp;

. pemaTh 3aJaud Ha JIOKa3aTeIbCTBO C

. BBIUUCIIATH IUTOILAIH ¢uryp,
COCTaBJIEHHBIX M3  JABYX WU Ooiee
IPSMOYTOJIbHUKOB, napasiesIorpaMMoB,
TPEYTOJIbHUKOB, KPyra U CEKTOpa;

. BBIUUCIIATh IUIOMIA MHOTOYIOJbHUKOB,
UCIIOJIb3Ysl  OTHOLICHWS] PABHOBEIMKOCTH H
PaBHOCOCTaBJIEHHOCTH;

. IPUMEHSATh anreOpanyeckuit U
TPUTOHOMETPUUYECKHM  ammapaT W HJeHu

ABWIKCHUA TIPU PCHICHUU 3aJa4 Ha BBIYUCIICHUC
D (OIENEY MHOT'OYT'OJIbHUKOB.




MCIO0JIb30BaHuEM (OPMYI IITHUHBI OKPYKHOCTH H
JUIMHBI JTyTM OKPYXHOCTH, (OPMYN TUIOMIAICH
uryp;
. pemiaTth MPaKTUYECKUE 3aJauu,
CBSI3aHHBIE C HAXOXJICHUEM TIE€OMETPUUYECKUX
BEJIMYUH

(ucnosip3ys npu HEO0OXOIUMOCTH

CIIPAaBOYHHMKHU U TEXHUUECKHE CPEICTBA).

KoopanHatsl

Buinycknux nayuumcsi: Buinycknux noayuum 603MOoJICHOCMb HAYYUMbCL:
. BBIYHCIISATH JUIUHY OTpe3Ka no | * OBJaJeTh  KOOPAMHATHBIM  METOJIOM
KOOpJIMHATaM  €ro  KOHIIOB;  BBIYUCISATH | PELICHUS 3az1a4 Ha  BBIUMCIEHUS U
KOOpPJMHATBI CEPEUHBI OTPE3Ka; JI0Ka3aTeIbCTBA;
. HCIO0JIb30BAaTh KOOPAWHATHBIA METON JUIS | ® IpUOOpECTH  OMBIT  MCHOJIb30BaHUS
W3YYEHHUs CBOMCTB MPSAMBIX U OKPYKHOCTEH. KOMITBIOTEPHBIX POTpaMM JIJIsl aHAJIM3a YaCTHBIX

cllydaeB B3aUMHOTO pacmosoKeHus

OKPY>KHOCTEHN U MPAMBIX;

. MPUOOPECTH OTBIT BHITIOJTHEHUS MPOEKTOB
Ha Temy «lIprmMeHeHre KOOPAMHATHOIO METoja
MpyU pEIICHWM 3a/Jad Ha BBIYUCICHUS ©
JI0Ka3aTeJIbCTBAY.

BekTopsl

Bbll’lyCKHuK HAYy4umcs.

Bbll’lyCKHuK nOJIyyum 603MONCHOCMb HAYYUMbCA.!

. OTEepUpOBaTh C BEKTOpPaMU: HAXOIUTH
CyMMY M pa3HOCTh JIBYX BEKTOPOB, 3aJlaHHBIX
reOMETPUYECKH, HaXOAUTh BEKTOP, paBHBIM
MIPOM3BEACHUIO 33/IaHHOTO BEKTOpa HA YUCIIO;

HAaXOJUTh JJS BEKTOPOB, 3aJaHHBIX
KOOpJIMHATAMH: JUIMHY BEKTOpa, KOOPAMHATHI
CyMMBI U pa3HOCTU JABYX M 0oyiee BEKTOPOB,
KOOpJMHATHl MPOU3BEICHHSI BEKTOpa Ha YHCIIO,
MPUMEHSIST IPU HEOOXOUMOCTH COYeTaTeNIbHBIN,

MEePEeMECTUTEIbHBIH U paclpeaeTuTeNbHbIH
3aKOHBI;
. BBIYHCIIATh  CKaSIPHOE  MPOU3BEICHHE

BCKTOPOB, HAaXOIUTH YroJ MCEXKIAY BCKTOpaMH,
YCTAHABJIMBATDb NCPHCHAUKYIIIPHOCTD IIPSAMBIX.

. OBJIQJICTh BEKTOPHBIM  METOJIOM  JUIS
pelIeHus 3a1a4 Ha BBIUMCIICHUS 5
JIOKa3aTeJILCTBA,

MIPUOOPECTH OTIBIT BHIMOJIHEHUS POESKTOB

Ha TEMY «IIPUMEHEHHE BEKTOPHOIO METOJAa MpHU
pelieHnu 3a1au Ha BBIYHCIICHUS u
JTIOKa3aTEeIbCTBAY.

JIeMeHTbI TEOPHH MHOKECTB M MATEMATH4Y€CKOM JIOTUKH

OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSIMU:
-MHOKECTBO, 3JICMEHT MHOKCCTBA,

IO IMHOKECTBO, IPUHAJICIKHOCTH;

-3aJ1aBaTh MHOYKECTBA MEPEUNCICHUEM HX
3JIEMEHTOB;

-HaXOJIUTh TIepeceyeHne, 00beAUHEHNE,
MMOJMHOKECTBO B MMPOCTEHIINX CUTYALIHSIX;
-OMepupoBaTh Ha 0A30BOM YPOBHE MOHSTHUSIMU:
ompeesIeHue, akCuomMa, Teopema,
JI0Ka3aTeIbCTBO;

OnepupoBaTb NOHATUAMMU:

-onpezeseHue, TeopeMa, akCHoMa, MHOXKECTBO,
XapaKTepUCTUKH MHOKECTBA, HJIEMEHT
MHOYECTBA, MyCTOE, KOHEUHOE U OECKOHEYHOe
MHOY€ECTBO, I10IMHOKECTBO, TPHUHAJJICKHOCTD,
BKJIIOYEHHUE, PAaBEHCTBO MHOKECTB;
-1300pakaTh MHOKECTBA M OTHOILICHHE
MHOYECTB C TIOMOIIbIO KpyroB Dilnepa;
-ONpeAeATh IPUHAICKHOCTD JIEMEHTa
MHOYECTBY, 00BEINHEHHIO U TIEPECEUCHHIO
MHOYECTB;

-32/1aBaTh MHOKECTBO C TIOMOIIBIO
NePEUHCIICHHUS YJIEMEHTOB, CIIOBECHOTO
OTIMCaHMUS;

-ONepUpPOBATH MOHITUSAMU: BHICKA3bIBAHHE,
UCTUHHOCTH U JIOKHOCTH BBICKa3bIBAHUS,
OTpHIIaHUE BBICKA3bIBAaHUHN, ONIEPAIIH HAJL
BBICKa3bIBAHUSIMU: U, HJIH, HE, YCIOBHbIE




BBICKA3bIBaHUS (MMILTUKALINH )
-CTPOUTH BBICKA3bIBaHUS, OTPUIIAHUS
BBICKA3bIBaHUU

TekcToBbIE 302491

Pemrate HeCIIOKHBIE CIOKETHBIC 3ala4yU pa3HbIX
THUIIOB Ha BCce apu(hMETHUECKUE CHCTBHUS;
-CTPOUTH MOJIETb YCIIOBUS 3a/1a4M (B BUJIE
TaOJMIIBI, CXEeMBI, PICYHKA WJIM YPaBHEHHUS), B
KOTOPOW JJaHbl 3HAYECHUS ABYX U3 TPEX
B3aMMOCBSs3aHHBIX BCJIIMYUH, C IICJIBIO IIOMCKA
peleHus 3a1a4uu;

-OCYIIECTBIIATH CIIOCO0 NOMCKA PEHICHUS 3a/1a4H,
B KOTOPOM PacCYKJICHHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHHUS K YCIOBUIO;
-COCTaBJIATH TUIAH PEIICHHS 3a/1a4H;

-BBIACIIATH 3TAllbl pCIICHUA 3a/1a4H,
-UHTCPIIPETUPOBATE BEIYHUCIUTCIbHBIC
pe3ysIbTaThI B 33]1a4e, UCCIIEA0BATH TIOTY4CHHOE
peleHue 3a1auu;

-3HATh Pa3JInUUe CKOPOCTEH 0OBEKTA B CTOSUCH
BOJC, ITPOTHUB TCUYCHHUA U 110 TCUCHUIO PCKH,
-peiiaTh 3aJa4 Ha HaXOXACHUE YaCTH YuCJia U
YHcIa 1Mo €ro YacTH;

-pemath 3a/1a4u pa3HbIX TUTIOB (Ha paboTy, Ha
MOKYTIKH, Ha JIBUKEHUE), CBA3BIBAIOLIUX TPU
BEJIMYMHBI, BBIJICNIATH 3TH BETUYUHBI U
OTHOIICHUS MEXKIY HUMH;

-HaXOJIUTh MPOLEHT OT YKCia, YUCIIO 10
MIPOLIEHTY OT HETO, HAXOJAUTh MPOLIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILICHHE
BEJTUYMHBI;

-peuaTh HeCIO0XKHBIE JOTHUYECKHUE 3a/1a4H
METO/IOM PaCCyXACHUN;

-Pemates mpocThie U CIIOKHBIC 3a/1a4H Pa3HBIX
THUIIOB, a TAKXKE 3a7a4u TIOBBIIICHHON TPYIHOCTH;
-HCII0JTh30BaTh Pa3HbIC KPATKHUE 3aMUCH KaK
MOJICTTH TEKCTOB CIIOXHBIX 3a/1a4 JIIs
MOCTPOCHHUS IOMCKOBOW CXEMBI U PEIICHHSI
3ama4;

-pa3nu4aTh MOJICITh TEKCTa U MOJICIb PEIICHHUS
3a/1a4¥, KOHCTPYUPOBATH K OJTHON MOJIEIN
peIIeHNs HECIIOKHOM 3a]]au pa3HbIe MOJIEITN
TEKCTa 3a]a4u;

-BBITIOJTHATH PA3IMYHBIC TPEOOPA3OBAHUS;
-FCCIIEIOBATh BCEBO3MOYKHBIE CUTYAIIHH ITPU
pEIICHUH 33]1a4 Ha JBWKCHUE TI0 PEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;
-pemaTh pa3HoOOpa3HbIe 33/1a4H «HA YaCTH,
-pemaTth 1 000CHOBBIBAThH CBOE PEIICHHE 33124
(BBIIEIISTh MAaTEMaTHIECKYIO OCHOBY) Ha
HAXO0JICHWE YaCTH YHCIIa M YUCJIA TI0 €T0 YacTh
Ha OCHOBE KOHKPETHOTO CMBICTIa JIpOoOH;
-0CO3HABAaTh M OOBSCHITHh UACHTUYHOCTD 3324
Pa3HBIX TUTIOB, CBS3BIBAIOIINX TPU BEJIWYHHBI (Ha
paboTy, Ha TIOKYIIKH, Ha ABM)KCHUE), BBIICISITh
9TH BEJMYWHBI M OTHOIIICHUS MEXTy HUMH,
NPUMEHSTh UX MIPH PEIICHUHN 337134,
KOHCTPYHPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX
THUIIOB;

-BJIaJICTh OCHOBHBIMH METOJIAMH PEIICHUS 33134
Ha CMECH, CIUIaBbl, KOHIICHTPAIUH;

-pelaTh 3aJa4d Ha TPOICHTBI, B TOM YHCIE,
CIIO)KHBIE ~ TPOLEHTBI ¢  OOOCHOBAaHHUEM,
UCTIOJIB3YS Pa3HbIE CIIOCOOBI;

Hcrtopust m

aTeMaTHuKHu

-OnuceIBaTh OTIENbHBIE BBIJAOIINECS
PE3YJIBTaThl, IOJIyYEHHBIE B XOJI€ PA3BUTHS
MaTeMaTUKU KaK HayKH;

-3HATh NIPUMEPBI MATEMATUYECKUX OTKPBITUI 1
UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOU UCTOPUEH;

-IIOHMMAaThb POJIb MATEMATUKU B Pa3BUTUH
Poccun

XapakTepru30BaTh BKJIA]] BBLIAIOLIUXCS
MaTEeMaTHKOB B pa3BUTHE MAaTEMaTUKU U UHBIX
Hay4HBIX 00JIacTeH;

5-6 ki1accesl

ONEMEHTHI TCOPHUU MHOKCCTB U MaTeMaTH4eCKOM
JIOTUKH

B noeceonesHoll scusHu u npu u3yueHuu Opyeux
npeomemos.
pacro3HaBath
BBICKa3bIBaHHUSI.

JJOTHYCCKH HCKOPPCKTHBIC

— OmnepupoBaThb ~ Ha  0asoBoM  ypopHe!
MOHATHUSMMU: MHOKECTBO, JJIEMEHT
MHO>K€ECTBA, IIOJIMHOKECTBO,
NPUHAICIKHOCTB;

! 3,I[€CI> " AaJIe€ — pacCllo3HaBaTb KOHKPCTHLIC ITPUMEPhbI O6IIII/IX IIOHSATHH I10 XAPAKTCPHbIM IMPU3HAKAM, BBIIIOJIHATH HeﬁCTBHH B

COOTBCTCTBUU C OIPCACICHUCM U HpOCTeﬁIHHMH CBOMCTBaMU HOHﬂTHﬁ, KOHKPECTU3UPOBATH IPUMEPAMHU O6HII/I€ IIOHATHS.




3a/1aBaTh MHOXECTBA TIEPEUUCICHUEM UX
JJIEMCHTOB;

HaxoJIUTh  TIepeceueHue,  OO0bEAUHEHHE,
MMOJIMHOKECTBO B MPOCTEHIINX CUTYALIHSIX.

Yucaa

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSAMH: HATypaJIbHOE YHCIIO, LEJI0e
9HCII0, OOBIKHOBEHHAsi JpOOb, AecATUYHAS
Ipo0b, CMENIAHHOE YHCIIO, PaMOHAIBHOE
YHCIIO;

KCIOJIb30BATh CBOMCTBA 4YHMCEN M IpaBHIIA
JNEUCTBUM C palMOHAIBHBIMM YHCIAMU IIPU
BBITIOJTHECHU Y BBIYUCIICHUI;

WCIIOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5,
3, 9, 10 mpu BBIMOJHEHWH BBIUUCIECHUU U
PELICHUH HECIOKHBIX 3a/a4;

BBIMOJIHATh ~ OKPYIVIEHUE  PAllMOHAJIbHBIX
YHUCel B COOTBETCTBHUM C IIPaBUJIAMH;
CpPaBHMBATH PAIIMOHAIBHBIE YHCIIA.

B noeceonesnoit scusnu u npu uzyuenHuu
Opy2ux npeomemaos:

OLICHUBAaTh PE3YJIbTAThl BBIYMCICHUI
pELIeHUH IPAKTUYECKUX 3a1a4;
BBIIIOJIHATh CPAaBHEHME YHUCENl B pEaJbHBIX
CUTYyalUsX;

COCTaBJIAITb  YMCJIOBbIE BBIPAXKEHUS  IPU
pelIeHUH MPAaKTUYECKUX 3aJad W 3ajad u3
JPYTUX y4eOHBIX IPEIMETOB.

pu

Craructuka u Teopus BEpOSATHOCTEN

[IpeacraBnsaTe paHHBIE B BUAC TaOIMII,
TarpaMM,

yuTaTh HWHQPOPMAIIMIO, TPEACTABICHHYIO B
BH/JIC TaOJIHIIBI, TUATPAMMBI.

TekcToBBIE 3a1aUN

Pemate HecJIOJKHBIE  CHOKETHBIE — 3aJauud
pa3HBIX THUIIOB Ha BCE apuMeTHIeCKue
JICHCTBHS,

CTPOHUTHb MOJIENb YCJIOBHUS 3aaaud (B BHIE
TaOJMIIBI, CXEMBI, PUCYHKA), B KOTOPOH JTaHbI
3HAQYECHHS JIBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYMH, C IIEJIbIO TIOMCKA PEIICHUS 3aa4H;
OCYIIIECTBJISITh  CIIOCOO TOWCKA PELICHUS
3a/laud, B KOTOPOM paCCYyXJEHHUE CTPOUTCS
OT YycloBHs K TpeOOBaHUIO WIU OT
TpeOOBaHUs K YCIOBHIO;

COCTABJIATH IIJIaH PEIICHUS 3a]1a4H; BbIACIATh
ATanbl PeUICHUS 3a/1a4u;

WHTEPIPETUPOBATH BBIYHCJIUTENbHEIE
pe3ynbTaThl B 3ajade, HCCIIeIOBATh
MOJYYEHHOE pEelIeHUE 3a/1a4H;

3HaTh pa3INuue CKopocTe OO0beKTa B
CTOSYe BOJE, NPOTUB TEYEHUS U 1O
TEUEHUIO PEKH;

penaTh 3aJa4i Ha HaXO0K/IEHUE YacTH 4Yucia
M YHCJIa 110 ero YacTH;

pemiaTh 3a/1a4u pa3HbIX TUIIOB (Ha paboTy, Ha
MOKYIIKH, Ha JBUYKEHUE), CBI3bIBAIOLIUX TPHU
BEJIMYUHBI, BBIJCIATH OSTH BEIHYMHBI U
OTHOILEHUS MEK]Ty HUMU;

HaxoJIUTh TMPOIEHT OT YHUCIa, YHUCIO IO
MPOILIEHTY OT HEro, HAaXOJAWUTh MPOLEHTHOE
OTHOIIICHUE JIBYX Yypced, HaXOJUTh
MPOLICHTHOE CHW)KEHUE WM TMPOIEHTHOE

Onepuposams noHsmusmu: cmonbyamole u
Kpyeosble Ouazpammvl, maodauyvbl OAHHLIX,
cpeonee apugmemuueckoe,

uzenekamov, UHGOpMayuio, npeocmagieHHyI0
6 mabauyax, Ha OUacpammax;
cocmasnsime mabauyul,
ouazpammol Ha OCHO8€ OAHHDBIX.

cmpounio

B noeceonesnoit scuznu u npu uzyuenuu
opyzux npeomemoes:

ussnexamo, UHmMepnpemuposams u
npeobpa306vIBaAMb unghopmayuro,
npeocmasieHuyro 6  mabauyax U - Ha
ouazpammax, ompax)caruwiyro ceoucmea u
Xapaxkmepucmukuy peaibHuvlX Npoyeccos U
ABNEHU.

B noeceonesnoii scuznu u npu uzyueHuu
opy2ux npeomemaos:

BBIIBUraTh  THIIOTE3Bl O  BO3MOJXKHBIX
Hpe/IebHBIX 3HAYCHUAX UCKOMBIX BEIMYHH B
3aja4e (enaTh MPUKUIKY

Onepuposams nowamusmu: cmoabuamole u
Kpy2ogvle ouazpammvl, madIuybl OAHHLIX,
cpedHee apugmemuyeckoe,

uzenexams, UHGOPMAYUio, NPeoCmagieHHYIO
6 mabauyax, Ha OUaAzpammax,
cocmagname maoauywl,
ouazpammuvl Ha OCHO8e OaHHbIX.

cmpouniob

B noBceqHeBHOM KU3HU U IPU U3YYEHUH IPYTHX

PEMETOB:
—  u3eNeKamo, UHmMepnpemupo8amy u
npeobpazosvieams unghopmayuro,

npeocmasieHuylo 6  mabauyax U Ha
ouazpammax, ompaxicarowyro ceoucmsea u
XapakxmepucmuKku peaibHulX NpoYeccos u
ABNEHUU.




IIOBBIIIICHUEC BCIIMYUHBI,
— pelmaTrb HECIOXXHBIE JIOTMYECKHE 3aJ1a4u
METOJIOM PaCCYKICHUM.

Harasianasi reomerpusi B noeceonesnoit scusnu u npu uzyuenHuu

I'eomeTpuueckue purypbi Opy2ux npeomemaos:

— OmnepupoBaTh Ha 06a3oBoM YPOBHE | — pelaTh IIPAKTHYECKUE 3a/1a4u c
NOHATUSAMH:  (GHUTypa, TOUYKa, OTPE3OK, IPUMEHEHUEM IIPOCTEHILINX CBOUCTB (PUTYD.
npsiMas, Iy, JOMaHasl, yrod,

MHOT'OYI'OJIbHUK, TPEyrOJIbHUK U
YCTBIPEXYI'OJIbHUK, MMpAMOYTOJIbHUK n
KBajpar, OKPY>XHOCTb u KpYT,

MPSIMOYTOJIbHBIN Tapajuiesenunes, Kyo, map.
— MW3oOpaxats nzyyaemsble GUrypbl OT PyKH U C
MTOMOIIBIO TUHEUKH U HUPKYIISL.

HN3mepeHus u BbIYMCIEHUSA B noeceonesnoit scuznu u npu uzyuenuu
— BBINOJHATE M3MEpPEHUE MJIMH, PACCTOSHUU, | Opyeux npeomemos:
BEJIMYUH YIJIOB, C MOMOIIBI0O WHCTPYMEHTOB | — BBIYUCIIATh PACCTOSHUS HA MECTHOCTH B
JUTSI ©3MEPEHUH JUTUH U YTJI0B; CTaHJAPTHBIX CUTYaIHSX, TIJIOTIA A
—  BBIUUCIATH IJIOMIATN TIPSIMOYTOJIbHUKOB. MPSIMOYT'OJIbHUKOB;

— BBIIIOJIHATH Ipo cTefmuye 110 CTpOCHUA U
HN3MEPCHHA Ha MECTHOCTH, HCO 6XOJII/IMI)Ie B
pEaTbHOM )KU3HH.

Hcropusi MaTemaTHKH — XapakTepu3oBaTb  BKJaJ  BBIJAIOIIMXCS
— ONHCHIBATH OT/EJIbHBIE BBIAIOIINECS MaTEMaTHUKOB B pa3BUTHE MaTEMaTHKU H
pe3yNbTaThl, MOJyYEHHBIE B XOJI€ PA3BUTHS MHBIX HAYYHBIX 00J1acTei.

MaTeMaTHKU KaK HAyKH;
— 3HATh MPUMEPbl MAaTEeMAaTUYECKUX OTKPBITHI
U HUX aBTOPOB, B CBSI3U C OTEUECTBEHHOU M
BCEMUPHOU UCTOPHUEH.

Conepxanue yueOHoro npeamera «MareMaTuka
Conepxkanue mpeaMeTa MaTeMaTHKA 5—6 KJIaccoB, aureOpbl U T€OMETpUU 7—9 KIIacCOB B IIKOJIE
00BbEIMHEHO KAaK B HCTOPHYECKH CIIOKHBIIUECS JUHUU (YHCIIOBas, ainreOpandveckas, reOMEeTpUYecKas,
(GyHKIMOHATBHAS U JIP.), TAaK U B OTHOCUTENFHO HOBBIE (CTOXaCTUYECKAs TUHUS, «pealibHAs MAaTEMAaTHKAy).
OTaenbHO NMpeACTaBICHBI JIUHUS CIOKETHBIX 3a7a4, UCTOPHYECKas JIMHHMS.

JnemeHmMbl meopuu MHo3¥cecme u Mamemamu4eckoil 102uKu

Cornacao @I'OC ocHoBHOrO 001I€r0 00pa3oBaHusl B KypCc MaTeMaTUKU BBEAEH pasfen «Jlorukay,
KOTOPBIM HE MpearnoJiaraeT JONOJHUTENbHBIX YacOB HAa M3YYEHUM U BCTPAMBAETCS B Pa3IMYHbIE TEMBI
KypCOB MaTeMaTUKH U MH(POPMATHKU U IIpeBapseTcs 03HAKOMIICHUEM C 3JIeMEHTaMU TEOPUU MHOYKECTB.

MHoskecTBa M OTHOLLIEHUSI MeKAY HUMU

MHOX€eCTBO, Xapaxkmepucmuieckoe CGOUCMEO MHOJCECmEd, DIEMEHT MHOXECTBA, nyCcmoe,
KOHeuHoe, bOeckoHneuHoe MHodcecmeo. IlonmmHoxkecTBO. OTHOLIEHHE NPUHAUIEHKHOCTH, BKIIOUCHHMS,
paBeHCTBA. DJEMEHThl MHOXKECTBA, CIIOCOOBI 3aJaHUs MHOXKECTB, PACHO3HABAHUE NOOMHONCECE U
3/1eMEHMO8 NOOMHOICECHE C UCNONb30BAHUEM KPY208 Diiepd.

Onepanuun HaJ MHOKeCTBAMM

Ilepeceuenne u 0ObEeAMHEHUE MHOXKECTB. Pasnocmb MHOdICECmS, OONONHEHUe MHONCECHEd.
Hnmepnpemayus onepayuti Ha0 MHOXCECMBAMU C NOMOWbIO Kpy2os Diinepa.

JIeMeHTBI JIOTHKHU



Onpenenenue. YTBepxkacHUs. AKCHOMBI M Teopembl. JlokazarenbcTBo. JloKa3aTenbCTBO OT
npotuBHOTO. Teopema, oOpatHas nanHou. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHust

HcTuHHOCTD U JI0KHOCTH BbICKa3bIBaHMs. Cnodwcubie u npocmule @vickasviganus. Onepayuu HAo
BbICKA3bIGAHUAMU C UCNOJL30GAHUEM JOSUYECKUX C6A30K. U, UWIU, He. Ycioeuvie 6vicKa3vbi6aHus
(umnauxayuu,).
Ilo rogam o0y4eHus cojep:kaHue NPOrPpaMMbl 10 MaTeMAaTHKe HA YPOBEHb OCHOBOI'O 00IIEro
o0pa3oBaHusl CTPYKTYPHPOBAHO CJIeAYIOIIUM 00pa3om:

5 kaacc MareMaTHKa

COZAEPXAHUE KYPCA
«Copnepxanne nporpammbl Mamemamuxka. Apugpmemuxa. I'eomempusn»
5 kaacc (192,5 yaca)

1. IloBTOpEeHMe Kypca HAYAIbHON IKOJIBI (6 YacoB)
[loBTOpeHne Kypca MaTeMaTUKH HayaJlbHOW IIKOJBI: TaONMIIAa YMHOXKEHHUS; CJIOKEHUE, BbIYUTaHUE,
YMHOKE€HUE U JEJICHHE OJHO3HAYHBIX M MHOTO3HAYHBIX YMCEJI, ONpEJCNICHUE IUIOMAAN U TEepUMETPa,
pellIeHre 3a/1a4 Ha JABI)KEHHE
OcHosHbie yenu — TOBTOPUTH MPOMACHHBIA MaTepHall, OIEHUTh 3HAHUS OJ1aro1apsi BXOHOMY KOHTPOJTIO.
2. JIunuu (9 yacos)
JIuHMM Ha IUIOCKOCTU. 3aMKHYThIE M He3aMKHYThle JIMHMM. Camomnepecekaroniuecs JuHUHU. [Ipsmas,
oTpe3ok, ayd. Jlomanas. JlnmmHa oTpe3ka, MeTpuueckue eauHHIbl UIMHBL OkpyxHOCTh. [locTpoenue
KOH(UTYpAIHil U3 IPSMOH, €€ YacTel, OKPY)KHOCTH Ha HEJIMHOBAHHOW W KJIeTYaTOW Oymare.
OchosHvle yenu — pa3BUTh NPEJCTABICHUE O JMHUSAX HA IUIOCKOCTH M MPOCTPAHCTBEHHOE BOOOpakeHUE
yyalluxcs, Hay4uTh U300paXkaTh MPSIMYIO U OKPY>KHOCTb € IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB.
B pezynomame uzyuenus memoi, o6yuarowuecs OONHCHbL YyMemyb:

—PaznuuaTe BUABI TMHMIL,

—IIpoBoauTk 1 0603HaYATh NPAMYIO, JIyd, OTPE30K, JOMAHYIO;

—CTpouTh OTPE30K 33JaHHOM JAJIMHBI U HAXOAUTH JUINHY OTPE3Ka;

—Pacno3HaBaTh OKpYKXHOCTb; IPOBOJUTH OKPYKHOCTb 3aJaHHOTO Paauyca;

—IlepexouTh OT OAHMX €IMHUI] U3MEPEHUs [UIMHBI K APYIMM €IMHUIAM, BBIOMpATh MOIXOJIAIINE
€IMHULIBI U3MEPEHUS B 3aBUCUMOCTH OT KOHTEKCTA 3a/1a4H.
3. HarypaJuabhble yuciaa (13 yacos)
Hecaruunas cucrema cuuciaeHus. Pumckas Hymepanus Kak IPUMEP HENO3ULMOHHON CUCTEMBI CUMCIICHHS.
Hatypanbublil psn. M3o0paxkeHne HaTypajdbHBIX YMCENl TOYKaMU Ha KOOpAMHATHOHM mpsmMoil. CpaBHeHME
HaTypaJIbHbIX YHCEIL.
Pemienne koMOMHATOPHBIX 33a4 IEpeOOPOM BCEBO3MOKHBIX BAPHAHTOB.
OcHogHble yenu — CACTEMaTU3UPOBATh U Pa3BUTh 3HAHMS yUalIUXCs O HATYpaIbHBIX YUCIIAX.
B pezynemame uzyuenus memoi 06yyaouguecs 00ANCHbL yMemby.

—IToHnMaTe 0COOEHHOCTH AECATUUHOM CHCTEMbI CUMCIICHUS; 3HAaTh Ha3BaHUs pa3psiioB M KJIaccoB (B
TOM YHCJIE «MUJUIMOH» U «MUJLTAAPI»);

—UuTaTh U 3anKMChIBAaTh HATYpaJbHbIE YHCIA, UCIOb3Ys TAKXKe M COKpaIlEHHbIE 0003HaYeHUs (ThIC.,
MJIH, MJIpJ1); YMETb IPEACTaBIATh HATYpaIbHOE YHUCIIO B BUJIE CYMMBbI pa3psiIHbIX ClaraeMblX;

—IIproGpecTy OMBIT YTEHHUS 4YHCEN, 3alMCAHHBIX PUMCKMMM IU(PpaMH, HUCIOJIb3Yys B KayecTBe
CIPaBOYHOI0 MaTepuana Tabiauiy 3HaueHui Takux uugp, kak L, C,D,M; untare u 3anucsiBaTh pUMCKUMHU
nudpaMu Yucia B IpocTelinx, Hanbosee ynoTpeduTtensHbix ciaydasx (Hanpumep [V, XILXIX);

—CpaBHMBaTh U YNOPSAJOUMBATH HATypalIbHBIEC YNCIA, UCIOJB3Ys Ul 3alIUCU PE3yJIbTaTa 3HaKu < U
> ; YUTaTh U 3allUChIBATh IBOMHbBIEC HEPABEHCTBA;

—M300paxare HaTypajgbHbIE YMCIIa TOYKAMHU Ha KOOPJMHATHOW MPSMOMN; MOHUMATh U YMETh YUTATh
3amucu tuna A(3);

—OKpyTaaTh HaTypaJbHBIE YUCIIA IO YKa3aHHOTO pa3psija, MOSICHSS PU ATOM CBOM JEHCTBUS;

—3HaTh TEPMUHBI «IIPUOIMKEHHOE 3HAYCHHE C HENOCTAaTKOM» M «IPUOMIKEHHOE 3HAUYEHHUE C
HU30BITKOMY;



—IIproOpecTn mepBOHAYANBHBIN ONBIT PEUICHHWs KOMOWHATOPHBIX 3a7ad METOAO0M Iepebopa Bcex

BO3MOYHbBIX BAPUAHTOB.

4. JleiicTBuUs ¢ HATYPAJbHBIMHU YK cIaMu (21 yac)

CrnoxeHne HaTypalbHBIX YHCET, CBOWCTBO HYJS IpPH CIOXEHWU. BplumTaHue kak aeicTBue, oOpaTHOE
CIIOKEHHIO. Y MHOKEHUE HAaTypaJIbHBIX YHMCENl; CBOMCTBA HYJSI U €MHULBI IIPY YMHOXKEHUU. JleneHne Kak
nelictBue, oOpaTHOoe YMHOXKEHHIO. Bo3BeieHume uymucina B CTENEHb C HATypaIbHBIM IOKA3aTeJeM.
Brrunciienne 3Ha4eHWH YMCIOBBIX BBIPAKEHUH; MOPSIOK AeWcTBUI. Pemenne 3amau apudmerndeckum
METO/IOM.

OcHognble yenu — 3aKpeNUTh U Pa3BUTh HABBIKY BBITIOJHEHUS IEHCTBUMN C HATYpaJIIbHBIMU YHCIIAMH.

B pezynomame uzyuenus memvi o6yuarouuecs OONiCHbL:

—BrinonsaTs apupmMernueckue 1eHCTBUS ¢ HATYpaJIbHBIMHU YHUCIaMH, HAXOIUTh 3HAYEHMSI YHCIIOBbIX
BBIPAKECHUI, YCTAHABIIMBAS MOPSAIOK BBINOJHEHUS ACHCTBUM;

—3HaTh, KaK CBSI3aHbl MEXJy COOOW NEHCTBHUS CIOXKEHHUS W BBIYUTAHUS, YMHOXKEHUS U JEJICHUS;
3HaThb TEPMHUHBI «CJIAraeMoe», «BBIYUTAEMOE», «IETUMOE» U TMp., HAXOAUTh HEU3BECTHOE YHUCIO B
PaBEHCTBE HA OCHOBE 3aBUCUMOCTH MEXK]ly KOMIIOHEHTaMHU JICHCTBUI;

—IIpencraBnsaTe Npou3BEACHUE HECKOJIBKUX PABHBIX MHOXHUTENEH B BHJIE CTENEHH C HATYypajlbHbIM
MoKaszaTejaeM; 3HaTb TEPMHUHBI «CTEMEHb YHUCIa», «OCHOBAHUE CTENEHW», «I0Ka3aTelb CTEIEHN;
BO3BOJUTH HATYPAIIbHOE YHCIIO B HATYPAJIbHYIO CTEIICHb;

—Pemiate Hecno)XHbIE TEKCTOBBIE 33/1a4l apU(METUUECKUM METOA0M;

—Pemiate Hecno)KHbIE TEKCTOBBIE 3a/laud Ha JBW)KEHUE JIBYX OOBEKTOB HAaBCTpeuy JAPYr JpYry, Ha
JBUKEHHE peKe.

5. UcnoJsib30BaHue CBOWCTB JAeicTBUIl NPU BhIyuciaeHusx (10 yacos)

[lepemecTuTebHOE U COYETATENLHOE CBOMCTBA CIOKEHHS W YMHOXEHHs; MpeoOpa3oBaHHE CyMM H
npousBefieHu. PacnpenenurenbHoe CBOMCTBO YMHOKEHHUSI OTHOCUTENIBHO CIIOKEHUS; BEIHECEHHE 00IEero
MHOXUTeNs 3a CKoOku. I[Ipumepsl panuoHalbHBIX BbIUMCIEHUH. PemieHne 3amgay apu@mMeTnuecKum
CIIOCOOOM.

OchosHule yenu — cOPMHUPOBATH HAYAJIbHBIE HABBIKU IIPe0OPa30BaHUs BhIPAXKEHUH.

B pezynemame uzyuenus memvi 06yuaiowguecs 00adCHbL:

—3HaTh W yMEThb 3alUCBhIBATHh C MOMOIIbIO OYKB NEPEMECTHTEIBHOE M COUYETATENBHOE CBOMCTBA
CJIOKEHMSI U YMHOXKEHUS, PACIPECIINTENBHOE CBOWCTBO YMHOKEHHSI OTHOCUTEIIBHO CIIOJKEHUS;

—B HecnoXHBIX caydasx HCIOIb30BATh PACCMOTPEHHBIE CBOMCTBA /s MPeoOpa30BaHUs YHUCIOBBIX
BBIDOKEHUI: TPYNIIUPOBATh CjaraéMble B CyMME€ M MHOXUTEINM B IPOU3BEIEHUHU; C IIOMOILBIO
pacIpesielInTeNIbHOTO CBOMCTBA pacKpblBaThb CKOOKM B IPOM3BEIACHUM M BBIHOCUTh B CyMMe OOIIMIA
MHOJKUTEJb 32 CKOOKH; BBIMOJIHSS IPe0Opa30BaHNe BBIPAKEHUS, 3alMChIBATh COOTBETCTBYIOLIYIO LIEMIOYKY
PaBEHCTB;

—Pemars apudmernueckum crnoco6oM HECI0XKHbIE 33Jaul Ha YaCTH M HA ypaBHEHHE.

6. Yribl 1 MHOTOYT0JIbHUKH (9 4acoB)

VYron. IIpsMo#, ocTpelil, Tynol yribel. M3MepeHHe M NMOCTpPOCHHE YIVIOB C IMOMOIIBIO TPAHCIOPTHPA.
JlomaHbIe U1 MHOTOYTOJIbHUKH. BBIITyKible MHOTOYrOJbHUKH. [IepuMeTp MHOrOyroyibHUKA.

OcnosHvle yenu — NMO3HAKOMUTb C HOBOM reoMeTpuueckoil (Gpurypoil — yriiom, HOBBIM H3MEpPUTEIbHBIM
MHCTPYMEHTOM — TPAHCIIOPTUPOM, Pa3BUTh NU3MEPUTEIIBHBIE YMEHHUS, CUCTEMATU3UPOBATh NPEACTABICHUS
O MHOTOYT'OJIbHUKAX.

B pezynemame uzyuenus memoi 06yyaouuecs 00AHCHbL yMemby.

—Pacno3HaBath yribl; MCIOJB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJlaMH: BEpIIMHA, CTOPOHA,
OuccekTpuca;

—Pacno3HaBatb ocTpele, TyIble, IPSIMBIE, PA3BEPHYTHIE YIIIBI;

—3MepsTh BEMMYKMHY YIJla ¢ IOMOIIBIO TPAHCIOPTHPA U CTPOUTD YroJl 3aJaHHOW BEJTMYHHBI;

—CTtpouTh OUCCEKTPUCY YyIila C TOMOIIbIO TPAHCHIOPTHPA;

—Pacno3HaBaTh MHOTOYrOJIBHUKH; UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C MHOTOYTOJIbHUKAMHU:
BEpILINHA, CTOPOHA, YrOJl, TMaroHajb; IPUMEHATh KIACCU(UKALIMI0 MHOTOYT'OJIbHUKOB;

—M3006paxars MHOTOYrOJIbHUKH C 33JJaHHBIMU CBOWCTBaMHM; pa30MBaTh MHOTOYTOJIbHUK Ha 33/1aHHbIE
MHOTOYT'OJIbHUKY;

—BpIuucnaTey nepumMeTp MHOTOYTrOJIbHUKA
1. Heanmocthb unce (18 yacoB)



JlenuTenu U KpaTHbIE YMCIa; HAMOOJBIINI OOUIMiA AeTUTENh U HauMeHbIee obuiee kpatHoe. [Ipocteie n
cocTaBHble uucia. Pas3nokeHue yuciia Ha NMPOCTbl MHOXKUTENU. J[€eIMMOCTh CyMMBI M IPOU3BEICHMS.
[Ipusnaku penumoctu Ha 2, 3, 5, 9, 10. [lenenue ¢ ocratkom; pa3OUeHHE HATypaIbHBIX YHCIIE HA KJIACCHI
10 OCTaTKaM JEJICHUS.
OcHnognobie yenu — IO3HAKOMUTD YUalllUXCsl ¢ IPOCTEHIINM ITOHATHEM TEOPUHN JEITUMOCTH.
B pezynomame uzyuenus memvi o6yuaiowguecs 00aICHbL yMemby.:

—Bnaners MOHATHAMHU <IENUTENb» U «KpPAaTHOE», MOHUMATh B3aUMOCBS3b MEXKJYy HUMH, YMETh
YIOTPeOIATh UX B PEUU;

—ITonumares o6o3nauenuss HOJl (a;b) m HOK(a;b), ymers naxoauts HOJl 1 HOK B HE cnoxHBIX
ClIydasix;

—3HaTh ONpEJEIEHNE MPOCTOT0 YKMCIIA, YMETh IPUBOJIUTH IMPUMEPHI MPOCTHIX U COCTABHBIX YHUCEIl,
3HATh HEKOTOPBIE AJIEMEHTapHbIE CBE/IEHUS O MPOCTHIX YHCIaX.
8. TpeyrojJbHUKM 1 YeThIPeXyrojibLHUKHU (12 yacoB)
Tpeyronbauku u ux Buibl. [IpsMoyronbHHK, KBajgpar. PaBeHctBo ¢uryp. [lnomans nmpsMoyroibHHKa,
€IMHHULIBI TUIOIA TH.
OcHognble yenu — NMO3HAKOMHUTH y4aIIMXCs € KJIACCU(PUKAIMEH TpeyroJbHUKOB IO CTOPOHAaM WU YIJIaM,
CBOMCTBa NPSMOYroJIbHUKA M €ro JIuaroHajed, Hay4yuTb CTPOUTH MPSMOYTOJbHUK Ha HEIMHOBAaHHOM
Oymare, copMupOBaTh MOHSATHE pPABEHCTBA (UIYphl, MPOAOKUTH (POPMHUPOBAHUE METPUUYECKHUX
MIPEACTABJICHUI.
B pezynbmame uzyuenus memvl 00yuaouuecs O0NHCHbL:

—Pacno3naBath 1 n300paxkaTbh OCTPOYTrOJIbHBIE, TYIIOYTOJIbHBIE, IPSMOYTOJIbHbIE TPEYTOJIbHUKH;

—Pacno3naBath paBHOOEAPEHHBIN TPEYrOJIbHUK M UCIOJIb30BATh CBA3AHHYIO C HUM TEPMHUHOJIOTHUIO:
OOKOBBIE CTOPOHBI, OCHOBAHHUE; PACIIO3HABATh PABHOCTOPOHHUN TPEYrOJIbHUK;

—Crtpouth paBHOOEAPEHHBIN TPEYTONBHUK 110 OOKOBBIM CTOPOHAM M YTy MEXAy HUMHU; IOHUMATh
CBOMCTBO paBEHCTBA YIJIOB [P OCHOBAaHUU PABHOOEIPEHHOTO TPEYTOJIbHUKA;

—CTpouTh NPAMOYTOJIbHUK Ha HEIMHOBAHHOM Oymare ¢ MOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB;

—IloHMMaTe CBOMCTBA OUAaroHaJeld MpPSMOYrOJIBHUKA; PAaclo3HaBaTh TPEYrOJbHUKH, IOJIy4acMble
IIpU pa30UEeHUH MPSIMOYTOJIBHUKA €r0 TNaroHaJsIMH;

—Pacmno3HaBaTh, MOJIETUPOBATh M M300pakaTh paBHBIC (PUTYPHI;

—M3006paxare MHOrOYroJbHHUKH € 33JJaHHBIMU CBOWCTBaMM; pa30MBaTh MHOTOYTIOJIbHUK Ha 33/1aHHbIE
MHOTOYT'OJIbHUKY;

—BpIuucnATe nepumMeTp TPEYrojabHUKA, NPSIMOYrOJbHUKA, IUIONIAAb IPSIMOYIOJbHUKA; IIPUMEHATH
€IMHULIBI U3MEPEHHUS TUIOIIA N,
9. Jpobu (27 gac)
[IpencraBnenue npobu Kak crocode 3amucu 4acTH BenWuyuHbl. [IpaBuibHblE M HenpaBWIbHBIE IPOOU.
N306paxxenue apoOeil ToukaMu Ha KOOpAMHATHOM mpsiMod. OcHOBHOEe cBoiicTBO ApoOu. CoxparieHue
npooeii. IlpuBenenue npobu k HoBoMy 3HaMmeHaTelnto. CpaBHEHHE IpoOeil. 3anuch HaTypalbHOIO YKCia B
BHJIC IPOOH.
Ocnosnvle yeau — cHopMUpOBaTh y YYalIMXCsl MOHATHE IpOOU, NMO3HAKOMHUTH C OCHOBHBIM CBOMCTBOM
IpoOu ¥ MPUMEHEHHUEM ero Julst mpeoOpa3oBaHus ApoOel, HAyYUTh CPaBHUBATH APOOU.
B pezynemame uzyuenus memoi 06yyaouguecs 00AHCHbL yMemby.!

—3HaTh, 4TO O3HAYAIOT 3HAMEHATENb M YUCIUTENb APOOH, YMETh UYUTAaTh U 3alUCBIBATh JPOOH,
WLTIOCTPUPOBATH JIpoOb KaK JIOJIIO 11€J0T0 Ha PUCYHKAX U YepTeKax;

—Haxoaute ApoOb OT BEMYMHBIL, ONUPASCh HA COJIEPKATEIbHBIN CMBICIT IIOHATHS Jpo0H;

—COOTHOCHUTD APOOH U TOUKH KOOPJMHATHON MPSMOH;

—Ilonnmate, B 4éM 3aKIII0YaeTCsl OCHOBHOE CBOMCTBO JpOoOH, MILTIOCTPUPOBATH PABEHCTBO JApOOEH C
ITOMOIIBIO PUCYHKOB M YEPTEKEH, C TOMOLIBI0 KOOPAUHATHOM MPSAMOI;

—Cokpaiate JApoOH, MNPUBOAUTH APoOM K HOBOMY 3HaMEHATeNlo, K o0IleMy 3HaMeHaTeo,
CpaBHUBATh U YIOPSAA0YMBATE APOOH;

—3anuchIBaTh B BUJE IpOOU YaCTHOE JBYX HATYPaJbHBIX YUCE, PEACTABIATh HATYpaJIbHOE YHCIIO B
BHJIE APOOH.
10.  HeiicTBus ¢ apodsimu (33 yacos)
Cnoxenue u BblUMTaHHE JApoOel. CmemnanHas JpoOb; MpeACTaBICHUWE CMEIIAHHOW JpoOu B BUjE
HENpPaBWIBHOM M BbIJCICHUE IEJION YacTW YHMCIa W3 HENPAaBHIBHOM ApOOH. YMHOXKEHHE U JeIeHUe



npo0Oeii; B3auMHO oOpaTHbIe ApoOu. HaxoskeHue JacTH 1eyoro | IeJoro Mo ero yactu. Pemenne 3amaq
apu(METHYECKHM CIIOCOOOM.

OcnosHvle yenu — BBIPAOOTATh TPOYHBIC HABBIKA BBIMOJHEHHUS apU(PMETUUYECKUX JEHCTBUH C
OOBIKHOBEHHBIMHU JAPOOSMHU.

B pesynomame usyuenus memul obyuaiowuecs O0AHCHbL yMemby.

—3HaTh W 3aMKCBIBATH C MMOMOINBIO OYKB MpaBUIIAa CIOKEHHS M BBIYMTAHHS Jpo0eil ¢ 0TMHAKOBBIMH
3HAMEHATEJSIMU; BBITIOJIHATh CIIO)KEHHE M BBIUMTAHUE JIpOOEH C OJIMHAKOBBIMH M C Pa3HbIMU
3HAMEHATEISIMU;

—Bnaners npuémamu BblIENEHUS LEJIOM 4YacTW U3 HENpPaBUIbHOW ApoOM M IPEJCTaBICHUS
CMEIIaHHOM JIpo0u B BUJIE€ HENPABUIIbHOM;

—3HaTh W 3alUCBIBaTh C MOMOUIbI0 OYKB IpaBUja YMHOXKEHHUS U JEJeHUs ApoOel; MPUMEHSThH
IpaBWJIa Ha MPAKTHUKE, BKJIIOYas CiIydau JEMCTBUM ¢ HaTypaJbHBIMHU YHCIAMU U CMEIIAHHBIMU JIPOOSIMHU;

—Bnaners npuémamu perieHus 3a7a4d Ha HAXOKJIEHUE YacTH LIE€JI0r0 U IEJIOTO 10 €ro 4acTu;

—Pemiate 3HaKOMbIE TEKCTOBBIE 3a/1a4H, COAEpKaLUe TPOOHbIE JTaHHbIE.

11.  Mmuororpanauku (9 4acoB)

Muororpannuku. [Ipsmoyronsasiii napamuenenunen. Ky0. Ilupamuna. Pa3BepTku MHOrOorpaHHUKOB.
OcHogHble yenu — Pa3BUTh IPOCTPAHCTBEHHBbIE MPEACTABICHUS Y4YalllUXCs IIyTeM OpraHu3aluu
Pa3HOOOPa3HOM NEATEITLHOCTH C MOJICTIIMA MHOTOTPAHHUKOB U UX M300paKECHUSIMH.

B pesynbmame usyuenus memol 00yuaouuecs OONHCHbL:

—Pacno3naBarh HUIMHAP, KOHYC, HIap;

—Pacno3HaBaTh MHOTOTPaHHUKH; UCIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C MHOTOI'PAHHUKAMU:
BEpIIMHA, peOpO, TpaHb; YNTATh MPOEKIIMOHHOE U300pa’KeHNE MHOTOI'PAaHHUKA;

—Pacno3naBars mapannenenumes, u3o0paxarb ero Ha Oymare B KIIETKY, ONpEAENsATh U3MEPEHHUS;
pacrno3HaBaTh U Ha3bIBaTh MUPAMULY.

12. Tabauubl 1 guarpamMmel (9 4yacos)

Urenue Tabauil ¢ AByMs BxoAaMmu. Mcrnonb3oBaHue B TabIUIaX CHEHATbHBIX CUMBOJIOB U 0003HAUYEHUH.
Cron6Guateie quarpammel. [IpocTeiimue npuMepsl cOopa U npeacTaBiIeHNs HHPOpMaITUH.

OcHosnvie yenu — chOpMUPOBATh YMEHUE U3BJIEKaTh WH(POPMAITHIO U3 HECIOXKHBIX TAOJIUIl U CTOJI0YATHIX
Jarpamm.

B pesynomame usyuenus memul obyuarowjuecs 00aHCHbL yMemby.!

—AHanu3upoBaTh FOTOBbIE TAOIUIBI U JUArpaMMbl, OTBEUaTh Ha MOCTABJIEHHBIE BOIPOCHI, JEJNATh
MPOCTENIIINE BHIBOIBI U3 MPEJCTABICHHBIX TaHHBIX;

—3anoJIHATh HECJIOXKHbIE TAOIUIIBI, CIIEAYS] HHCTPYKIUH.

13. IloBTOpenue (16 yacos)
[ToBTOpEHHUE Kypca MaTeMaTUKH 3a 5 Kiacc.

OcHnosnule yeiu — 3aKpelnThb IMNOJTYUCHHBIC 3HAHUSA, OICHUTh YCBOCHUC MATCpHUaJld.

KoauvectBo | KOHTpPOIBHB
Ne MaremaTtnka 5 kaacc. Pazaeisl. p 1€
4acoB padoThI
1. [ToBTOpEHUE 3a Kypc 4 Kiacca 6 !
2. | JTuman 9
3. HatypainbHble uncna 13 1
4. JlelicTBYs C HaTypaJIbHBIMU YHCIIAMH 21 L
3 S 1
Hcnonb3oBaHne CBOMCTB IEHCTBUHN MPU BHIUMCICHUIX 10
6. | Vrusu MHOTOYTOJTbHUKHU 9 1
7. 1
JlenuMocCTh uncen 18
8. |71 1
PEYrOJILHUKU U YEeTHIPEXYTOJIbHUKA 12
9. Hpobu 27 1




10. JleticTBus ¢ qpo0sMu 33 1

11. MHoOrorpaHHHKH 9 1

12. | Ta6mampi u JarpaMMbl 9

13. IToBTOpEHUE 16 1
Bcero uacos (5 4. B Henento u3 pacuéra 35 yueOHBIX HEJIEIb) 192 12

«Copnepxanune nporpammbl Mamemamuka. Apugpmemuxa. I'eomempusn»
6 kaacc (210 yacoB)
1. TloBTOpenme Kypca nsToro kjacca (7 4)

[ToBTOpEHNE Kypca MaTeMaTUKH 3a MATHIM KJIacc: JIMHHUM, YIJIbl U MHOTOYTOJIBHUKH, APOOU, JEHCTBUS C
TPOOSMH.
OcHnognole yenu — IOBTOPUTH MPOIACHHBIN MaTepHal, OLIEHUTh 3HaHUS Ojarojaps BXOJHOMY KOHTPOJIIO.

2. JIpoom u npoueHtsl (30 1)
[ToBTOpeHue: moHsTHE APOOH, OCHOBHOE CBOWMCTBO IpOOH, CpaBHEHHE WU YIOpsA0YMBaHHE ApoOeH,
MpaBUJIa BBIMIOJIHEHUS apupMETUUECKUX eHcTBUM ¢ Ipobsimu. [IpeoOpazoBaHre BbIpaKE€HUI C TOMOIIIbIO
OCHOBHOTO CBOMCTBa ApoOH. Perenre 0CHOBHBIX 3a/1a4 Ha APOOH.
[TonsiTre npouenrta. HaxoxxaeHue npoieHTa OT BETUYUHBL.
Cronbuatble 1uarpaMMbl: YTEHHE U MTOcTpoeHrne. Kpyrosble quarpaMMel.
OcHogHble yenu - CUCTEMATU3UPOBATh 3HAHUA 00 OOBIKHOBEHHBIX APOOSX, 3aKPEMUTh M Pa3BUTh HABBIKU
JNEeUCTBUM ¢ OOBIKHOBEHHBIMU APOOSMHU, TOZHAKOMUTH YYAIIMXCS C MOHATUEM MPOIIEHTA, a TaKXKe Pa3BUTh
yMeHHe paboTaTh C TuarpaMMaMu.

3. IIpsiMmble HA MJIOCKOCTH U B mpocTpaHcTBe (7 4)
[Tepecekaronuecs npsimble. BepTukanbHble yribl, uX cBoicTBO. IlapamnensHbie npsiMbie. [locTpoeHue
napajuleNbHbIX U NepIeHIUKYISIPHBIX NPsAMBIX. [IpruMeps! napaiienbHbIX U NepHeHAUKYISIPHBIX MPSIMBIX B
OKPY’KaIOIlIEM MUpE.
Paccrosinne mMexay AByMs TOUKamH, OT TOYKHU 0 HPSIMOM, MEXKIY ABYMS MapaJlIeIbHBIMU IPSIMBIMHU, OT
TOYKH JI0 TJIOCKOCTH.
OcHogHble yenu - cO3JaTh y YUallIUXCsl 3pUTeNIbHbIE 00pa3bl BCEX OCHOBHBIX KOH(PUIypaIuii, CBA3aHHbBIX C
B3aUMHBIM DPACIOJIOKEHHEM JIBYX HpPSIMBIX Ha IJIOCKOCTH M B IPOCTPAHCTBE, CPOPMHUPOBATH HABBIKU
MOCTPOCHHUS MapaAJICNIbHBIX U MEPIEHIUKYISPHBIX MPSAMBIX, HAYYUTh HAXOJIUTh PACCTOSIHUE OT TOYKH JI0
MPSIMOM, MEXK/1y IBYMsI MTapajlIeIbHBIMU MPSIMBIMU.

4. JlecssTuuHble apodou (9 4)
Hecstuunas 3anuck apoOeit. [Ipeacrapnenue 0ObIKHOBEHHOUW IpoOH B BHUJIE AECATUYHON U JIECATHUYHON B
BUJIe OOBIKHOBEHHOH; KpHUTEpUil 00paTUMOCTH OOBIKHOBEHHOW Apobu B aecsatuuHyro. M3o0paxkeHue
JEeCSITUYHBIX ApoOel ToOukaMM Ha KOOPAMHATHOM mpsiMoil. CpaBHEHHE NECATHYHBIX Apobeil. JlecaTuyHbie
IpoOu U MeTpUUecKas CUCTeMa Mep.
OcHogHble yenu - BBECTH MOHATHE JECSITHYHOM IpOOH, BEIPAOOTATh HABBIKM YTCHUS 3aIHCH JECATHUYHBIX
npobeii, ux cpaBHEHUS; CHOPMHUPOBATH YMEHHUS MEPEXOJIUTh OT ACCATUYHOW APOOM K OOBIKHOBEHHOM,
BBITIOJTHATH OOpaTHBIE MPE0OPa30BAHMUSL.

5. [eiicTBus ¢ necATHYHbIMU APoodsimMu (37 1)
CrnoxxeHrue W BBIYMTAHHUE IECATUYHBIX ApoOed. YMHOXKEHHe W JAeNeHHe AecATUYHOM apobu Ha 10.
YMHOKEHUE U JieNieHne JeCITUUHBIX Apooel. OKpyrieHne qecaTHUHbIX qpooeil. [IpubnuxeHHoe yacTHOE.
BrimosHenue nelicTBuil ¢ 0OBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.
OcHognas yenv - chHOPMUPOBATH HABBIKM JEHCTBHIA C NECATUYHBIMU JPOOSMHU, a TaKKe HaBBIKH
OKPYTJICHUS IECATUYHBIX IPOOEH.

6. Oxkpy:xkHOCTB (9 1)
B3anMHoe pacnonioskeHue npsMou U OKPYKHOCTH, JBYX OKpyxkHOcTeil. KacaTenbHasi K OKPYKHOCTH U €€
noctpoenue. Ilocrpoenne TpeyrosibHuKa 1o TpeM ctopoHaM. HepaBeHcTBO TpeyronpHuka. Kpyrisle tena.
OcnosHvle  yenu - CO3JaTh y yYalllUXCsl 3pUTENIbHbIE 00pa3bl OCHOBHBIX KOH(UTYpalHii, CBSI3aHHBIX C
B3aMMHBIM PACIIOIOKEHUEM MPSMOM U OKPYKHOCTH, IBYX OKPYXHOCTEU Ha MIOCKOCTU; HAyYUTh CTPOUTH




TPEYroJIbHUK IO TPEM CTOpOHaM, C(HOPMHUPOBATH TNPEACTABICHHWE O KPYIJIBIX Tenax (map, KOHYC,
LHUAJTUHID).

7. OTHomeHus U NpoueHTsl (18 1)
OtHomenue uncen u BennuuH. MacmTa0. [leneHre B JaHHOM OTHOIICHHH.
BrIpakeHne MpoLEHTOB JECATUYHBIMU APOOSIMU; pEIIeHHE 3a/1ad Ha MPOLEHTHI. BhIpakeHne OTHOIICHUS
BEJIMYMH B IIPOLIEHTAX.
OcHognble  yenu - NMO3HAKOMUTH C MOHATHEM "OTHOLIEHHE" U CPOPMUPOBATH HABBIKM HCIIOJIb30BAHUSA
COOTBETCTBYIOILEH TEPMUHOJIOTUH; Pa3BUTh HABBIKM BBIYUCIIEHUS C IPOLICHTAMHU.

8. Bsbipaxxenus, ¢popmyJibl, ypaBuenus (20 u)
[Ipumenenue OyKB [yl 3alMCU MAaTEMaTUUYECKUX BBIPAKEHUHN U Npe/IokKEeHUN. bykBeHHbIE BbIpaKEHUS U
YHUCJIOBblE MOACTaHOBKU. Dopmynbl. Dopmyibl MEpUMETpa TPEYroJIbHUKA, IMEPUMETpa M IUIOLIAAU
MPSIMOYTOJIbHHKA, 00beMa napasuienenunena. @opMmyiibl ATUHBI OKPY>KHOCTH U IIOIIAIU KpyTa.
VYpasuenue. Kopenb ypaBHeHus. CocTaBieHnue ypaBHEHHS 110 YCIOBHIO TEKCTOBOM 3a7auu.
Ocnognvle  yenu - cHopMHUpPOBaTh NEPBOHAUYAIbHBIE MPEJICTABICHUS O SI3bIKE MAaTEMaTHKH, ONHUCATh C
MOMOIIBI0 POPMYJT HEKOTOPBIE U3BECTHBIE yYalllUMCS 3aBUCUMOCTH, MMO3HAKOMHUTH C (POPMYJIaMU JITHHBI
OKPY>KHOCTH U IUIOLIAAH Kpyra.

9. Cummetpus (8 4)
OceBas cummerpus. Ocb cumMmerpun @urypsl. llentpanbHas cummerpus. [locTpoenue ¢urypsl,
CUMMETPUYHOW JaHHOW OTHOCHUTEIBHO MPSIMOM M OTHOCUTENHHO TOYKH. CHUMMETpUs B OKpYKaroIleM
MHUDE.
OcHogHble  yenu - TIO3HAKOMUTH YYaIIMXCS ¢ OCHOBHBIMU BHJIaMU CHMMETPHUM Ha TUIOCKOCTH; HAYYUTh
CTpOUTH PUTYPY, CAMMETPUUHYIO JAHHON (PUType OTHOCUTEIBHO MPSIMOM, a TaKXKe TOUKY, CHMMETPUUHYIO
JAHHOW OTHOCHUTENIbHO TOYKH; 1aTh IPEJCTABICHNE O CHMMETPUH B OKPY)KAIOIIEM MHUPE.

10. Heanie ynciaa (13 1)
Uwucna, mpoTUBOTIONOKHBIE HaTypaldbHbIM. "Psin" menbix uncen. M3o0pakeHne MeNbIX Yucesl TOYKaMu Ha
KOOpAMHATHOU npssMoi. CpaBHeHUE LenbIX yncell. CI0KEeHNEe U BBIYWTAHUE 1EJIbIX YHCEN; BBITOJTHUMOCTD
ONEPALMM BBIYUTAHUS. ¥ MHOKEHUE U JIEJICHUE LENBIX YNCEN; IIPABUIIA 3HAKOB.
OcHogHble  yenu - MOTUBHPOBATh BBEIEHUE OTPULIATEIbHBIX uHcel; chOpPMUPOBATh YMEHHUE CPAaBHUBATD
LIEJIbI€ YMCTIA C ONOPOX Ha KOOPAWHATHYIO MPSIMYIO, & TAKXKE BBIIIOJIHATH IEHCTBUS C LIEJIBIMU YUCIIAMH.

11. PaunonaabHbie yncia (20 1)
OtpunarenbHble ApoOHble uyucna. [lonstue pammoHanbHOro ymcia. M3oOpaxkeHue yucesl TOYKAMU Ha
KoopAuHATHOW mnpsaAMol. [IpoTuBonosioxkHble uncina. Moaynb uucia, TeOMETpUyYecKas HHTEpHpeTalus
Moxayna. CpaBHEHUE palMOHANBHBIX uucel. Apudmeruyeckue AEUCTBUA C PalMOHAIBHBIMHM YHUCIAMHU,
CBOMCTBA apu(PMETHIECCKUX JICHCTBUA.
[IpuMepsl KCNONB30BaHUS KOOPAMHAT B pealibHOW mpakTuke. [IpsmMoyroisibHass cucrema KOOpPAMHAT Ha
wiockoctu. KoopauHaTel TOUKM Ha MIIOCKOCTH, alciucca u opauHata. [loctpoenue Touek u ¢uryp Ha
KOOPAMHATHOM MJIOCKOCTH.
OcHogHble  yenu - BbIpAOOTATh HABBIKM JICHCTBUI C MOJOXUTEIbHBIMH M OTPULIATEIHHBIMU YHCIAMU;
chopMUpOBaTh MPEACTABICHHUE O IEKAPTOBON CUCTEME KOOPIUHAT Ha TIOCKOCTH.

12. MHOroyroibHUK4 U MHOrorpanHuku (10 4)
CymMma yrimoB TpeyrosibHuKa. [lapannmenorpamMm M ero CBOMCTBA, INOCTPOEHUE MapajlierorpaMmma.
[IpaBunbHBIe MHOTOYTOJNBHUKH. [1N01IIa11M, paBHOBENUKHE U paBHOCOCTaBIeHHBIE GUrypshl. [Ipu3ma.
OcHosnbie yenu - Pa3BUTh 3HAHMS O MHOTOYTOJIbHMKAaX; pPa3BUTh IPEACTABICHHE O ILJIOLIAJAX,
MO3HAKOMUTh CO CBOMCTBOM aJIUTMBHOCTH IUIOLIa[M, C HUJeed MepekpauBaHUs (GUIYpbl C LEIbI0
olpenieNieHusl ee IUIOMaaM; c(pOopMHUPOBATH MpEJICTaBI€HUE O MpuU3Me; O000OLUTH MPHOOpPETEHHbIE
reoMeTpPHYECKHe 3HAHUS U YMEHUS U HAY4YUTh MIPUMEHSTh UX MPU U3YUYEHUU HOBBIX (PUTYp M HX CBOMCTB.

13. MHuosxkectBa. KomOunaropuxa. (9 4)
[Tonsitue mHoxectBa. IIpuMepsl KOHEUHBIX M OeCKOHEYHBIX MHOKecTB. I[loaMHo)kecTBa. OCHOBHBIE
YHUCIOBbIE MHOXXECTBA M COOTHOLIEHHsS MeXay HuUMHU. Pa3z0buenue wmHoxectBa. OObenuHeHHE U
nepeceyeHre MHOXKeCTB. MIumrocTpanus OTHOIEHUI MEKy MHOKECTBAMHU C TIOMOILBIO KPYroB Diijepa.
Perenne KoOMOMHATOPHBIX 33a4 IepeOOPOM BCEX BO3ZMOKHBIX BAPHAHTOB.
Cnydaiinoe coObiTue. JlocTOBEpHOE M HEBO3MOXKHOE COObITHA. CpaBHEHUE IIAHCOB COOBITH.
OcHoéHble  yenu - TIO3HAKOMUTH C IPOCTEMIIMMHU TEOPETHUKO-MHOKECTBEHHBIMH MOHATUSAMH, a TAKKE
copMHpOBaTh MEpPBOHAYATIbHBIC HABBIKUA MCIIOJIB30BAHUSA TEOPETHKO-MHOXKECTBEHHOTO S3bIKA; Pa3BHUTh
HaBBIKH PELICHUsI KOMOWHATOPHBIX 3ajay IMyTeM Iepedopa BceX BO3ZMOKHBIX BAPHAHTOB.

14. IloBTopenne (13 u)



IToBTOpEHUE Kypca MaTeMaTHKH 3a 6 KJ1acc.
OchnosHvle yenu — 3aKpeNUTh NOTy4YEHHbIE 3HAHMs], OLICHUTh YCBOCHHE MaTepUalla.

Ne Ha3Banue Tembl KoimnyecTBo KoHnTpoJbHbIe
n/n 4acoB padoThI
1 IToBTOpEeHune 7 1
2 JlpoOu 1 MPOIEHTHI 30 1
3 [IpsiMbl€ Ha UIOCKOCTH U B IIPOCTPAHCTBE 7 1
4 Jlecstuaneie qpoou 9 1
S) JlecTBUS C IECATUUHBIMU IpOOsIMU 37 1
6 OKpYXHOCTb 9 1
7 OTHOIIEHUS U TPOLIEHTHI 18 1
8 Boipaxkenus, GopMyJibl, ypaBHEHUS 20 1
9 Cummetpust 8 1
10 [enwie uncia 13 1
11 PanmonanpHble yncia 20 1
12 MHOToyroJpHIUKN U MHOTOTPAaHHUKH 10 1
13 MmuoxectBa. KomOnHaropuka. 9
14 [ToBTOpEHNE 13 1
Bcero uacos (6 4. B Heaemo u3 pacuéra 35 yueOHbIX 210 13
HEJICITb )
COHAEPXAHUE KYPCA
«Conep:kanue nporpamMmmsbl Aizeopa»
7 kJjaacce (105 gyacoB)

1. lpoou n npouents! (11 1)

OOBIKHOBEHHBIE U AECATUYHBIE IPOOU, BBIUMCICHMS C PAalMOHAIBHBIMU uMciaaMH. CTeneHb C
HaTypaJbHbIM IOKa3zaresneM. Pemenue 3ajau Ha npoueHTbl. CTaTUCTUYECKHE XAPaKTEPUCTUKU: CpellHee
apupMeTHyecKoe, MOJa, pa3Max.

OcnosHas yenv — CUCTEMaTU3UPOBATh U 000OUIUTH CBEACHUS 00 OOBIKHOBEHHBIX U JIECTUYHBIX
Apo0six, 00eceunTh Ha 3TON OCHOBE JlaJIbHEHIIee Pa3BUTHE BBIYMCIUTEIbHBIX HABBIKOB, YMEHHE PEILaTh
3aJjaud Ha MPOLEHTHI; C(HOPMHUPOBATh NE€PBOHAYAIbHBIE YMEHHUS CTaTMCTUYECKOTO aHalIM3a UYUCIIOBBIX
JAHHBIX.

B cooTBeTcTBUM € Hae0I0THEN Kypca JaHHAst TeMa MPeJICTaBIseT co00i 60K apupMETUUECKIX
BOIIpocoB. OCHOBHOE BHHMMAHME YAEIAETCS [aJbHEUIIEMY PpAa3BUTHIO BBIYMCIUTEIBHON KYJIBTYPBI:
OoTpalOaThIBAIOTCS YMEHMSI HAXOIUTh JICCSITUYHbIE SKBUBAJIEHTHl WJIM JECATHYHBIC NPUOIMKEHUS
OOBIKHOBEHHBIX JpO0Oel, BBINOJHATh MACUCTBUS C YUCIaMH, B TOM YHCIE C HCIOJIb30BaHUEM
KanbKysaTopa. Ilpomoinkaercs Hawatas B 6 kiacce pa0oTa IO BBIYUCICHHIO YHMCIOBBIX 3HAUYEHHM
OYKBEHHBIX BBIPKCHHNA. BBIUMCIUTENbHBIE HABBIKM YYaIlIMXCS MOJIYYaloT AajbHEWIIee pa3BUTHE IMPH
U3Y4YEHHUH CTENEHW C HaTypaJbHBIM IOKA3aTEJIEM; ydalluecs IOJDKHBI HaydUThCS HaXOAWTH 3HAYEHUS
BBIpQXKEHUH, co/epKaluX ACUCTBUS BO3BEJICHHS B CTEMEHb, a TaKKe 3alMCBhIBaTh OOJBIINME M Mallble
quclla ¢ Ucronb3oBaHueM creneHeil uucna 10. IIponomkaercs pemenue 3ana4 Ha npoueHTsl. O 1HaKo B
9TOM TeMe paccMaTpHUBAIOTCs OOJIee CIIOKHBIE IO CPABHEHMIO € PEABLAYIIUM F'0JIOM 33Jauu.

OcHOBHOE coJepXaHUE TOCJIEIHEero OJOKa TeMbl — 3HAKOMCTBO C HEKOTOPBIMHU
CTaTUCTUYECKUMU XapaKTEPUCTHUKAMU. YUallluecs JOJDKHBI HAyUUTHCS B HECIOKHBIX CIIydasiX HaXxOIUTh
cpeaHee apupMeTHuYecKoe, MOy U pa3Max YMCIIOBOTO psijia.

2. IIpsimasi u oOpaTHas nponopuuoHaabHocTH (10 1)

[IpencraBneHne  3aBUCHUMOCTH  MEXJAYy BeIMYMHaMH ¢  nomouisio  (opmyn.  IIpsmo
NPONOPIHMOHANIBHAST U OOpaTHO MPOIOPIHOHAIBHAS 3aBUCUMOCTU. [Ipomopruu, pelieHue 3agaud C
MTOMOIIBIO IPOIIOPLIUH.

Ocnosnas yenvb — cOPMHUPOBATH MPEACTABICHUS O NMPSAMON U 0OpaTHON MPOMOPIHOHAIBHOCTSIX
BEJIUYHH; BBECTH MOHATHE IIPOIOPLUHA M HAYYUTH YYAIUXCH HCIIOJb30BaTh MPONOPLUUU IIPU PELICHUU
3azad.



W3yuenne temsi HaunHaeTcs ¢ 000OUICHNUS U CUCTEMAaTH3alluu 3HAHWH ydamuxcs o Gopmyrax,
ONMCHIBAIOLIUX 3aBUCUMOCTH MEXIY BEIMYMHAMU. BBOAMTCS NMOHATHE NMEPEMEHHOM, KOTOPOE C 3TOro
MOMEHTA JIOJDKHO aKTHBHO MCIOJb30BaThCsl B peuM ydamuxcs. B pesynbrare m3ydyeHus marepuaina
yJamuecst JOJDKHBI YMETh OCYHIECTBISTH IMEPEBOJ 3aJay Ha S3bIK (POPMYJ, BBINOJHATH YHUCIOBBIE
MOJICTAHOBKA B (OPMYIIbI, BbIpaxaTb mepeMeHHble u3 (opmyn. Ocoboe BHUMaHHE YIENSETCS
(opMUPOBAHUIO MTPEACTABICHUIA O MPSMON U 0OPATHOM MPOMOPIUOHAIBHON 3aBUCUMOCTAX U (hopMysam,
BBIPAKAIOLUM TAKHE 3aBUCUMOCTU MEX]y BeIuuuHaMUu. DOpMUpPYETCs MPEACTABIECHUE O MPOMOPLUUHN U
pELIeHNH 3314 ¢ IOMOIIbIO IPOIOPLUIA.

3. Benenmue B aareopy (9 1)

BykBeHHbIE BBIpa)KE€HHUS, YMCJIOBBIE IMOJCTAHOBKUM B OyKBEHHOE BblpakeHue. [IpeoOpasoBanue
OYKBEHHBIX BBIPAKXCHHI: PACKPBITHE CKOOOK, MPUBEICHUE OIOOHBIX CIIaracMbIX.

Ocnosnas yenp — cHOPMHPOBATH Y YUYAIIMXCS MEPBOHAYAIbHBIC MPECTABICHHUS O S3BIKE
anreOppl, 0 OyKBEHHOM MCUUCIIEHHWU; HAyYUTh BBINOJIHITH 3JIEMEHTapHbIe 0a30Bble MpeoOpa3zoBaHUs
OYKBEHHBIX BBIPa)KEHUH.

B 7 knacce HaumHaeTCs CHCTEMAaTHYECKOE M3y4YeHHE anreOpanyecKkoro marepuana U JaHHas
TeMa IpeJICTaBiIsieT co00M MepBbIil MPOX0/l COOTBETCTBYIOLIETO GJI0KA BOIPOCOB.

BBenenune OyKBEHHBIX PaBEHCTB MOTHBHUPYETCS ONBITOM pabOTHI C YHMCIaMH, OCO3HAaHHEM U
000011eHeM npueMoB BbluMcieHuil. Ha 3Tom 3tame packpbiBaeTcs CMBICI CBOWCTB apu(MeTHUYECKH
JEHUCTBUM KaK 3aKOHOB TPeoOpa3oBaHWU OYKBEHHBIX BBIpAXEHUH, (QOPMHUPYIOTCS YMEHHS YIPOIIATh
HECJIOKHbIE IPOU3BE/ICHUS, PACKPBIBaTh CKOOKH, PUBOAUTD MOI00HBIE CllaraeMble.

4. YpaBHenus (114)

VYpaBHenus. Kopuu ypaBHenus. JIuHeitHoe ypaBHeHHE. PelieHne TEKCTOBBIX 3aJad METOJ0M
COCTaBJICHUS] YpaBHEHHUS.

OcHogHasi yenb — TO3HAKOMUTH YYalllUXCSl C MOHATHSMHM YpaBHEHUS U KOPHS YpPaBHEHHMs, C
HEKOTOPHIMH CBOMCTBAMU YpaBHEHHUS; CPOPMUPOBATH YMEHHUS PeIllaTh HECIOKHbIE JINHEHHBIE YpaBHEHUS
C OJIHOM TIEPEMEHHOM; HauaTh 00y4YeHUE PEIICHUIO TEKCTOBBIX 3a7]a4  adreOpandeckuM CrocoooMm.

[enecooOpa3Ho, 4TOOBI ypaBHEHHWE B Kypce MOSBHIOCH Kak croco0 mepeBoaa (adymbHBIX
CUTYaIlMil Ha MaTeMaTUYeCKUil A3bIK. TakoMy MepeBoay J0KHO OBITh Y/AEJIEHO JI0CTAaTOYHOE BHUMAaHUE.
Crnenyet paccMOTpeTh HEKOTOPBIE MTPHUEMbI COCTaBJICHMSI YPAaBHEHUS MO YCIOBHIO 337a4d, BO3MOXHOCTb
COCTaBJICHUSI Pa3HbIX YPAaBHEHUN MO OJHOMY M TOMY € YCIOBHIO, c(hOpMHpOBaTH YMEHHE BBHIOMpATh
HaumOojiee TMPEeANOYTUTENbHBIA 7 KOHKPETHOM 3ajadd  BapuaHT ypaBHeHus. Ilepexon k
anredpanyeckoMy METOJAY peIleHHUs 3aJad OJHOBPEMEHHO CIY)KHUT MOTHBOM JJisi 00y4eHHs CHocoO0y
pewenust ypaBHeHUMH. OCHOBHOE BHHMAaHHUE B 3TOM TeME YACNSETCA PEIICHUIO JTUHEUHBIX YpaBHEHUH C
OJIHO TTepeMEHHOM, MTOKa3bIBAIOTCSI HEKOTOPBIE TEXHUYECKUE MPUEMBbI PEIICHHUSL.

5. Koopaunarsl u rpadpuxu (124)
UucnoBsle TPOMEXKYTKU. PaccTosiHue MeXIy TOYKaMH Ha KOOPAMHATHOM mpsiMoil. MHOecTBa

TOYEK Ha KOOPAMHATHOM miuockocTu. I'paduku 3aBUCHMOCTEN Y = X, Y = X2, y = X5, y = ‘x‘ . I'pacduku

peaIbHBIX 3aBUCMOCTEH.
OcHogHasi yenb — pa3BUTh yYMEHUS, CBsI3aHHbIe C PabOTON Ha KOOPIMHATHOW MHpsSMON W Ha
KOOPIMHATHOH MI0CKOCTH; MIO3HAKOMUTH C FpaUKaMM 3aBUCUMOCTEH y =X, y=-X, Yy=X5, y=X5,y =

‘x ; cOpMUPOBATH NEPBOHAYAIbHBIE HABBIKM HHTEPIPETALNU I'PAaQUKOB peabHBIX 3aBUCUMOCTEH.

IIpu n3yyeHnn Kypca MaTeMaTHKHU B 5-6 Kjlaccax ydaluecs O3HaAKOMMIIUCH C HJIeEH KOOPAHUHAT.
B »oroli Teme penaeTrcs ClENyIOIIMK IIAr: PacCMaTpUBAIOTCS pa3iIMYHbIE MHOXKECTBA TOYEK Ha
KOOpAMHATHOM NMPSAMOM U Ha KOOPAWHATHOM MIIOCKOCTH, NPU 3TOM (POPMHUPYETCS YMEHUE MEPEXOAUTh OT
anreOpanvyeckoro OMNMCAHUS MHOXECTBA TOUYEK K TI€OMETPUYECKOMY H300paK€HUI0 U HaoOOopoT.
PaccmarpuBaercst popmyiia pacCTOSHUS MEXKIY TOUKaMU KOOPAMHATHOM MPsIMOIA.

HpI/I HU3YUCHUA TCMBI yUalllUCCA 3HAKOMSTCA C Tpa(bHKaMH TaKHX BaBHCHMOCTCf/'I, KaKYy=X,y= -
X, Y= XZ, y= X3, y= ‘X‘ .B PE3YIbTATEC yHalTUCCA JOJDKHBI YMETh NOCTATOYHO 6LICTpO CTPOUTH KaXX bl

U3 TEPEeYUCIIeHHbIX I'paUKOB, yKa3bIBas €ro xapakrtepHble TOUKd. ChopMupOBaHHBIE YMEHHS MOTYT
CTaTh OCHOBOM JIJIs1 BHITIOJIHEHUS 33/1aHUI Ha MOCTPOCHUS TpapUKOB KyCOUHO-3aJaHHBIX 3aBUCUMOCTEH.

CrnenuanbHoe BHHMaHME B JaHHOM TeMme yzaensercs paboTe ¢ TpapukaMH peanbHBIX
3aBHCUMOCTEH — TeMIepaTyphl, JBIXKEHUS U TIp., IPUYEM aKIEHT JOJDKEH OBbITh CAETaH Ha CYUTHIBAHUE C
rpaduka HyXHOW nH(popmaryu. BaxkHo, 94T0ObI yJamrecs MoJIydiId MpeICTaBIeHHEe 00 UCTIONb30BaHUE
rpadMKOB B CAMBIX Pa3IMYHBIX 00IACTAX YETOBEUECKON AEATEIbHOCTH.



6. CBoiicTBa cTeleHU ¢ HATYPAJIBLHBIM NOKa3aTeseM (9 1)

[IpousBenenne M 4YacTHOE CTENEHEH C HaTypajlbHbIMHM IoOKa3arensiMu. CTEneHb CTENEeHH,
MpOU3BEJCHUS U IpoOu. Pemenre KoMOMHATOPHBIX 3a/1a4, (hopMyJIa MEepPecTaHOBOK.

OcnosHas yenb — BBIPAOOTATh YMEHHUE BBINONHATH JICHCTBUS HaJ CTENEHSMHU C HATypaJbHBIMHU
MOKa3aTeNsIMH; HAyYUTh IPUMEHSTH MPABUIIO YMHOKEHUS MPH PEICHNH KOMOWHATOPHBIX 33/1a4.

VYyamumcss yxke 3HaKOMO OIIPEIEICHHE CTEIEHU C HaTypalbHBIM II0Ka3aTeleM, W y HUX €CTh
HEKOTOpBIM OMBIT MPeoOpa3oBaHUN BBIPAKEHUM, COAEpXKAIIUX CTEHNEHH, Ha OCHOBE OIIPE/IEICHHUS.
OcHOBHOE coJiep’)KaHUE JAHHOM TEMbl COCTOMT B  PAaCCMOTPEHUHM CBOWCTB CTENEHH M BBIIOJHEHUHU
neiictBuil co creneHsMu. CPOpMUPOBaHHBIE YMEHMSI MOTYT HAlTH NPUMEHEHHE INpPU  BBINOJIHEHUU
3aJlaHUl Ha COKpalleHue ApoOel, YUCIUTENN U 3HAMEHATEIN KOTOPBIX — MPOU3BEIACHUS, COJEpIKallKe
CTETEHH.

B 3710i1 xe Teme mpojmoinkaeTcsi 0OyueHHe PEHICHHI0 KOMOWHATOPHBIX 3a/1a4, B YAaCTHOCTH 3aJ1ad,
pelIaeMbIX Ha OCHOBE KOMOMHATOPHOTO MpaBuiia yMHOXKEHUs. JlaeTcs cnenraibHOE Ha3BaHUE OJTHOMY U3
BUJIOB KOMOMHAIMi — TMEPEeCTaHOBKM U paccMarpuBaercss (opMynaa JUis BBIYUCICHHUS 4YHUCIHA
MepecTaHOBOK. JTO MepBasi KOMOMHATOpHAs GopMyJia, cooOIaeMas yaanaMcs.

7. Muorouwiens (19 uv)

OpHounensl 1 MHOrouwieHbsl. CrloxeHue, BBIYUTAHUE U YMHOXKE€HHE MHOro4jeHOB. DopMyIibl
COKpAILEHHOT'O YMHOKEHUS: KBaJIpaT CyMMBbI M KBaJpaT pa3HOCTH, KyO CYMMBI U KyO pa3HOCTH.

OcHogHas yenvb — BbIpAOOTAaTh YMEHHMS BBINOJHATH ACHCTBHS C MHOTOYJIEHAMH, NMPUMEHSTH
dbopMynbl KBajapaTa CyMMbl U KBaJpara pa3HOCTH, Ky0a CyMMbl U Ky0a pa3HOCTH JJs IpeoOpa3zoBaHUs
KBaJipaTa U KyOa JBy4JeHa B MHOTOUJICH.

N3ydenue naHHOW T€MbI ONTUPAETCS HA 3HAHUS, MOJTY4YEeHHbIE IPU U3y4eHus TeMbl «BBenenue B
anredpy». Mcnonp3yroTcsi cBoiicTBa anreOpandyeckux CyMM M TPOU3BEICHMI, IpaBWiIa PaCKPBITHS
CKOOOK ¥ MpUBENEHUS MOJOOHBIX ciaraeMbiX. TepMUHAMU «OJHOYJIEH» U «MHOTOYJICH» Ha3bIBAIOTCS
Takue airedpanyeckue BhIPaKEHHs], C KOTOPHIMHU yYallluecs, O CyTH, yKE UMEIHU Jelo.

OcHOBHOE BHUMaHHE B JAHHOU TeMe YIENsAeTcs PacCMOTPEHHIO AJITOPUTMOB BBITIOJHEHUS
NeMCTBUIM HaJ MHOTOWIEHAMHU — CJIOKEHHUS, BBIUMTAHUS, YMHOXXEHUS, MpPU 3TOM MOJYEPKHUBAETCA
CIIEIYIOIUNA TEOPEeTUYEeCKHil (akT: CyMMY, pa3HOCTh M IPOU3BEICHHE MHOTOWIEHOB BCEr/a MOKHO
MPeJICTaBUTh B BUJE MHOTOWIEHA. B Xo/e mpakTuyeckoil 1esTeNbHOCTH YJalluecs TOJKHBI BBITIOTHATh
3aJlaHusl KOMIUIEKCHOTO XapakTepa, MpeAycMaTpUBAaIOIINe BBIIIOJHEHNE HECKOJIbKUX AecTBUi. OqHaKO
clieyeT UMETh B BUIY, YTO Ha 3TOM STalle OCHOBHBIM pE3yJbTaTOM SIBIISIETCS OBJAJIEHHE COOCTBEHHO
QIrOpUTMaMH ACUCTBUN HaJ MHOTOWICHAMH, a MpeoOpa3oBaHUEM LIETBbIX BBIPAXKEHHUHN OyIeT yIaeleHo
BHUMaHue emie B 8 kiacce. OBianeHue ACUCTBUSIMH C MHOTOWJIEHAMH CONPOBOXKAACTCS PAa3BUTHEM
YMEHHH pemarb JIMHEHHbIE YpaBHEHHMSI M MPUMEHSTHh anreOpanyecKuil METOJl PEUICHUS TEKCTOBBIX
3azad.

8. Pazjio:keHne MHOro4/jieHOB HaA MHOKHTEIH (15 1)

Beinecenue oOmero MHoxutens 3a ckoOku. Cnocob rpynnupoBku. Popmyna pasHOCTH
KBaJIpaToB, popMysa CyMMbl KyOOB U pa3HOCTH KyOOB. PellieHue ypaBHEHUI ¢ TOMOIIBIO PA3JI0KEeHHS Ha
MHO>KHUTEJIH.

Ocnosnas yenv — BbipaboTaTh yMEHHE BBINOJHATH PA3JIOKEHUE HA MHOXKUTENU C HOMOIIBIO
BBIHECEHHS OOIIEr0 MHOKHUTEINS 32 CKOOKU U CcIOcOOOM TPYIIIUPOBKH, a TAKXKe ¢ MPUMEHEHHUEM (GopmyI
COKPAILEHHOIO YMHOKEHHUS.

Bonpoc 0 pa3noxeHnr MHOTOYIeHa Ha MHOXKHUTENIN JAeTCs B BUE OTACIBHON TEMBI, B KOTOPYIO
OTHECEHO TaKXe 3HAKOMCTBO ¢ (OpMyJlaMH pa3HOCTH KBaJpaTOB, pPa3HOCTU M CYMMBI KyOOB.
PaccmarpuBaroTcss HEKOTOpbIE CIleIUalbHbIE HMPUEMbI MPeoOpa30BaHUsl MHOTOUYJIEHOB, MOCIE KOTOPBIX
CTaHOBHUTCS BO3MOXHBIM IIPUMEHEHHE Croco0a IpyNIUPOBKU: pa30MeHne KaKoro-To YieHa MHOro4JIieHa
Ha JIBa ClIaraeMbIX 1 0oJiee, a TakkKe MIPUEM «IIPUOABUTHY - «BBIYECTHY.

BaxHo, yToObI popMupyeMblil anmapar Hamiea npuMeHneHue. [1oaTomy B XoJe U3ydyeHHUs] TeMbl
1eJ1ec000pa3HO  MPOJOJKUTE (OPMHUPOBAHME YMEHHUH COKpamarh ApOOM M PacCMOTPETh NPHEMBI
pELIEeHNs YpaBHEHUI Ha OCHOBE PABEHCTBA MPOU3BEIACHUS HYIIIO.

9. YacTroTra 1 BepoOSITHOCTD (4 1)

Yacrora ciyyaifHoro coObiTus. OleHKa BEPOSITHOCTH CIy4aHHOTO COOBITHS MO €ro 4acToTe.
CrnoxxeHue BEpOSITHOCTEH.

OcnoséHnas yenb — TO0Ka3aTh BO3MOXKHOCTh OLCHHBAHUS BEPOSTHOCTH CIy4alHOTO COOBITHS TIO
€ro 4acToTe.



OCOOCHHOCTBIO TpeIaraéMoil METOJUKU SBJISICTCS CTATUCTHUYCCKUN TOJAXOJ K IOHSITHIO
BCPOATHOCTU: BCPOATHOCTH CJIy’-IafIHOI‘O CO6BITI/I$I OLCHUBACTCA II0 €ro 4YacTtoTre HnpHu IMMPOBCACHHUU
JOCTATOYHO OOJIBIION CepHH AKCIIEPUMEHTOB. Tako#l moaxoa TpedyeT peabHOTo MPOBEICHHS OTBITOB B
XoJe ydeOHoro mporecca. Tak Kak Juis CTaOWIM3alMUd YacTOThI HEOOXOJAMMO OOJIBIIOE YHCIIO
AKCIIEPUMEHTOB, TO PEKOMEHayeTcss Takas (opma ypoka, Kak pabota B Maibix rpymmax. [Iporecc
CTaOMJIM3aLUK YaCTOTHI TI0JIE3HO WILTFOCTPUPOBATH C IOMOIIIBIO Tpaduka.

10. IToBTOpenue (5 u)

Ne Ha3Banue TeMbl KounuectBo KonTposbHbie
n/n 4acoB padoThI
1. | Apo6u 1 mpOoIeHTHI 11 ! +B§;ﬂHaﬂ
2. [Ipsimas 1 oOpaTHas TPONOPIUOHATBHOCTh 10 1
3. | Beenenue B anreopy 9 1
4. | YpaBHeHUs 11 1
S. Koopaunats! u rpaguku 12 HOJZ;(.)E?BM
6. | Cpoiictsa crenenu ¢ HaTypaJIbHBIM [IOKa3aTeJIEM 9 1
7. | Muorounenst 19 1
8. | PasnovkeHue MHOrOWIEHOB HA MHOKHTENH 15 1
9. | Yacroranu BEPOSITHOCTh 4
10. [ToBTOpEeHME 5 1
Bcero uacos (3 4. B Henemnto u3 pacuyéra 35 yueOHbIX HEIEb) 105 11
COAEPXAHUE KYPCA

«Conep:xanue nporpammbl I'eomempusny
7 kaacce (70 yacoB)
1. HayaabHble reomerpuyeckne ceeaeHus 10q

OOBACHATD, YTO TaKOE OTPE3OK, JIy4, Yo, Kakue (PUrypsl Ha3bIBAIOTCS PaBHBIMHU, KaK CPaBHUBAIOTCS U
U3MEpSIOTCA OTPE3KU W YIJIbl, YTO TaKOe TpajyC U TpajycHas Mepa yria, Kakod Yroia  HasbIBaeTcs
OpSIMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE CEpPEAMHA OTpe3Ka M OMCCEeKTpHca yria, Kakue
yIJIbl HA3bIBAIOTCS CMEKHBIMH U KaKue BEPTUKAIBLHBIMU; (POPMYIUPOBATH U OOOCHOBBIBATH YTBEPKICHHS
O CBOMCTBaX CMEXHBIX U BEPTUKAIBHBIX VYIJIOB; OOBSACHATH, KaKhe MpsIMble Ha3bIBAIOTCSA
MEPIeHIUKYIAPHBIMUA; (POPMYIUPOBATh U OOOCHOBBIBATH YTBEP)KIEHHE O  CBOMCTBE JBYX MPSMBIX,
MEPIeHIUKYIAPHBIX K TpeTheil; n3o0pakaTh M pac-TO3HaBaTh YKa3aHHbIE MpocTeilmne (urypsl Ha
YyepTekax; pemaTh 3a7auu, CBI3aHHbIE C ATUMH MPOCTEHIUMH DUrypam

2. Tpeyroabuuk 18 4.

OObsACHATh, Kakas (uUrypa Has3bIBa€TCAd TPEYrOJBHUKOM, YTO TaKO€ BEPIIUHBI, CTOPOHBI, YIJBI H
MEPUMETP TPEYTOJIbHUKA, KaKOW TPEYrolbHUK Ha3bIBA€TCS PABHOOEIPEHHBIM M KaKOW paBHOCTOPOHHUM,
KaKhe TPeYroJbHUKHU HA3BIBAIOTCS PaBHBIMU; H300pakaTh M paclo3HABaTh HA YEPTEkKaX TPEYTOJIbHHUKHU U
WX DIEMEHTHI; (opMynupoBaTh M JI0OKa3bIBaTh TEOPEMBI O MPH3HAKAX PABEHCTBA TPEYrOJbHUKOB;
OOBSCHATh, YTO HA3bIBACTCA MEPIEHIANKYIIPOM, MPOBEACHHBIM W3 JTaH-HOW TOYKM K JAHHOW MPSMOIi;
dbopMynupoBaTh U JOKAa3bIBaTh TEOPEMY O TEPHEHAUKYISIpe K MPsAMOW; OOBICHATh, KaKue OTPE3KH
HA3BIBAIOTCA MEAMAHOM, OMCCEKTPUCON U BBICOTOW TpEyroyibHUKa; (OpPMyTUpOBaTh U  JOKa3bIBaTh
TEOpPEMBbI O CBONCTBaX pPaBHOOEAPEHHOTO TPEYTOJbHHKA; PEIIaTh 3aJaud, CBS3aHHBIE C MPU3HAKAMHU
paBEHCTBA TPEYrOJBHUKOB M CBOWCTBAMU PaBHOOEAPEHHOTO TPEYroJibHUKA; 'GhopmyraupoBaTh
oTpeJieNieHue OKPYKHOCTH; OOBSACHATh, UYTO TAaKOE LIEHTP, PAINyC, XOpJa U IUaMETP OKPYKHOCTH; peliaTh
mpocTelIne 3aadyd Ha MOCTpoeHue (MOCTPOCHHE yria, PaBHOTO JAHHOMY, MOCTPOEHUE OMCCEKTPHUCHI
yria, TOCTPOCHHE MEPHEHAUKYISIPHBIX TMPSMBIX, IMOCTPOSHUE CEPEeIUHBI OTpe3ka) W 0OoJee CIIOKHBIE




3aJ1auM, MCIIOJIBb3YIOLME yKa3aHHbIE MPOCTEUILINE; COMOCTAaBJIATh IOJIYYEHHBIN pPE3ylbTaT C YCIOBUEM
3aJ1a4M; aHAIM3UPOBATH BO3MOKHBIE CITydaH.
3. ITapasienbHble npsiMblie 13 4.

@opMynUpOBaThH ONPEEICHUE MAPAIICIBbHBIX NPSAMBIX; OOBICHATH C TOMOIIBIO PUCYHKA, KaKHE YTJIBI,
o0Opa3oBaHHbBIC MIPH MEPECCUYCHUH JBYX MPSIMBIX CEKYyLIeH, Ha3bIBAIOTCS HAKPECT JICKAIIUMH, KaKue
OJTHOCTOPOHHUMH ¥ KaKHe€ COOTBETCTBEHHBIMHU; (DOPMYIHPOBATH M JOKA3bIBATh TEOPEMBI, BBIPAKAIOIINE
NPU3HAKH  TMApPAJUICTBHOCTH  JIBYX  IPSMBIX; OOBSCHSTH, YTO TaKOE aKCHOMBI T€OMETPUU U KakKue
aKCHOMBI Y)K€ HCIIOJIb30BAINCH paHee; (popMyarpoBaTh aKCHOMY IMapauICIbHBIX NMPSMBIX M BBIBOJUTH
ciencTBusl u3 He€; (GopMynupoBaTh U JIOKa3bIBaTh TEOPEMbl O CBOMCTBaX MNapajuIEIbHBIX HPSIMBbIX,
oOpaTtHple TeopeMaM O TMpU3HAKaX MapajuIeIbHOCTH, CBSI3aHHBIX C  HAKPECT  JICKAUIHMMH,
COOTBETCTBEHHbIMU U OJHOCTOPOHHHUMM YIJIAaMH, B CBSI3U C 3TUM OOBSACHATH, YTO TAKOE YCIOBHE U
3aKJIIOUEHUE TEOpPEMBbI, Kakas TeopeMa Ha3blBaeTcs OOpaTHON IO OTHOLIEHUIO K JaHHOM TeopeMme;
OOBACHATH, B YEM 3aKJIIOYAETCS METOJ| 0Ka3aTelbCTBA OT MPOTUBHOTO: (POPMYIMPOBATH U JOKa3bIBaTh
TEOpeMbl 00 yriax ¢ COOTBETCTBEHHO MapajlIeIbHBIMU U MEPHEHAUKYISIPHBIMU CTOPOHAMH; MPUBOJUTH
MIPUMEPBI UCIIOJIB30BaHUs 3TOTO METO/1a; pellaTh 3aauid Ha BBIYMCIIEHUE, JOKA3aTeIbCTBO U MOCTPOEHUE,
CBSI3aHHBIE C MapaJlJIeIbHBIMU MPSMBIMU

4. CooTHOLIEHHMA MeKAY CTOPOHAMM M YIJIaMH TpeyrojJbHuKa 204.

DopMyIHpPOBaTh U J0Ka3bIBATH TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA U €€ CIEeICTBUE O BHELIHEM yIJie
TPEYroJibHUKA, MPOBOIUTH KIACCU(PHUKAIUIO TPEYrOJbHUKOB MO yriaMm; (GOopMyIHpoBaTh U JI0OKa3bIBaTh
TEOPEMY O COOTHOIICHHUSX MEXKIYy CTOPOHaMH M yIJIaMH TpeyrojibHHKa (mpsiMoe Hu o0OpaTHOE
YTBEPKICHUS) U CIEACTBUS M3 HEE, TEOPEMy O HEpPaBEHCTBE TPEYroJibHWKa;  (QOpMyaupoBatb U
JOKa3bIBaTh ~ TEOPEMbI O CBOMCTBAX MPSIMOYTOJIBHBIX TPEYTrOJbHHUKOB (IPSIMOYTOJIbHBIM TPEYrOJIbHUK C
yraom 30°, TNpu3HAKU paBEHCTBA MPSIMOYTOJbHBIX TPEYroJbHUKOB); (OPMYIHPOBATH OIpEIeeHUs
paccTosiHUS OT TOYKHU JI0 MPSIMOM, PacCTOSHUSA MEXAY MapajuledbHBIMHU MPSAMBIMH; pelaTh 3aJaud Ha
BBIUMCIIEHUS, JIOKA3aTeJIbCTBO M TIOCTPOECHUE, CBS3aHHBIE C COOTHOLIEHHUSMHU MEXAYy CTOPOHAMH U
yIJIaMHU TPEYroJIbHUKAa M PACCTOSHUEM MEXIy MapauIeIbHBIMU MpPSMBIMH, IPU HEOOXOIUMOCTH
IIPOBOJIUTH 10 XOJly PELICHUs AONOJHUTEIbHbIE NOCTPOEHHUSI, COMOCTABIATh MOJYUEHHBIH pe3yiabTar ¢
YCIIOBHEM 3aJauH, B 33Jja4yax Ha MOCTPOECHUE UCCIIEA0BATh BO3MOXKHBIE CITydau.

5. IloBTOpeHue 9 .
[ToBTOPUTE M 000OIIMTE U3YUEHHBIH MaTepuall.

KoaunvecrBo | KoHTposbHbIe
Ne I'eomeTpusi 7 kinacce. Tembl P
4acoB padoThI

1. HauanpHbie reoMeTpriecKue CBEICHUS 10 1
2. TpeyronbHUKH 18
3. [TapannensHbIe IPSIMBIC 13 1
4, COOTHOIIICHHUSI MEK/Yy CTOPOHAMH U YIIIAMU TPEYrOJbHUKA 20 1
5. [ToBTOpEHME 9 1

Bcero yacos (2 4. B Henenmio u3 pacuyéra 35 yueOHbIX HEEb) 70 5

Coaepsxkanue nporpammsl 8 Kiaacc. Aareopa (1404)

1. MosTopenue (104). [ToBTOpenue Kypchl 7-0ro Kinacca

2. Auaredpamdeckue apoou (314). opMynupoBaHre OCHOBHOI'O CBOKCTBA ajredpanyeckoi apoodwu,
BBITNOJTHEHUE JISHCTBUH ¢ anrebpanyeckumu Jpoodsmu. [IpeicTaBieHue 1e10ro BIpaKeHHs B BUJE
MHOTOYJIEHA.

3. Ksaapatnslie kopHu (18 yaco). [lonarue 06 nuppannonansHbix yncnax. OOmue cBe1eHus o
JeWcTBUTENbHBIX yicnax. KBaaparHeiii kopens. [loHsTHE 0 HAXOKICHUN MPUOIMKEHHOTO
3Ha4YeHUs1 KBaJpaTHOTO KopHs. CBONCTBa KBaApaTHBIX KopHEH. [IpeoOpa3oBanus BeIpaKeHUH,
coJiepKalux KBaJgpaTHbe KOpHU. DYyHKIMS ee CBOWCTBA U TpaduK..




4. Ksagpartuble ypaBHeHus (21uac). DopmynupoBaHue onpeesieHUs: KBaJpaTHOIO ypaBHEHUSI.
[IpeobpazoBaHne HEMTPUBUACHHBIX KBAJPAaTHBIX ypaBeHU B IpuBeAeHHBIC. Penienne ypaBHeHU I
BBICIIMX CTENEHEN. 3aluch U COCTABIIEHUE YPAaBHEHUM 110 YCIIOBHUIO 3a/1a4H.

5. Cucrembl ypaBuenuii (20 yacoB). [IpeoOpa3zoBanue U3 TUHEHHOTO ypaBHEHUS OJIHY IEPMEHHYIO
yepe3 apyryto. CTpouTts rpaduk 3aJaHHOTO JMHEHHOTO ypaBHEeHUs. Pemenue cucrem cnoco6om
CJIO’KEHHS M CIOCOOOM IOJICTAHOBKH.

6. ®yukuuu (17 yacoB). 3amuch PyHKIIMOHAIBHBIX COOTHOIICHUH C HCIOIB30BAHUEM
CHUMBOJIUECKOTO si3bIKa. [TocTpoenue rpaduka Gynkiuu. OnpeneneHne BoO3pacTaromen 1
yOBIBaromeit GyHKIuu.

7. BeposiTHOCTB UM ctaTucTHKA (9 yacoB). DopmupoBanue onpeneneHus BeposTHocTu. CocTaBieHHE
Y aHaJIM3 TaOJIUIBl YacTOT.

8. IMoBTopenmne (9 4). OOGoOIIAtOIICE TOBTOPEHUE Kypca 8-0r0 Kitacca.

Ne Asre6pa 9 kaacc. Tembr KosmmyectBo | KoHTpoJibHblie
4acoB padoThI

3 [ToBTOpenue 3a kypce 7 Kinacca 10 1

4 Anrebpandeckue 1poou 30

5 KBanpathsie kopHU 20 2

6 KBanpatusle ypaBHeHUs 21 1

7| Cucremsr ypaBHEHUI 20 1

8 OyHKIUA 17 1

9 BeposTHOCTB U cTaTHCTHKA 10 1

1 Yrorosoe MMOBTOPEHHE Kypca anreopsl 3a 7-9 KiaccoB 12 1
Bcero uacos (3 4. B Henento u3 pacuéra 34 yueOHbIX HEIETb) 140 9

Conep:xanue nporpammbl. 8 kiaace I'eomerpust (704)
1. IlToBTOpenue (34)
2.Yerpipexyroabuuku (144)
MHOTOYroJbHUK, BBITYKJIbIH MHOTOYTOJIBHUK, YEThIpEeXyroiabHUK. [lapamienorpamMm, ero cBoiictea u
npu3Haku. Tpamnerus. [IpsmMoyronsHuk, poM0, KBaapat, ux cBoicTBa. OceBasi v IEHTPaIbHasi CHMMETPHH.
3.ILromanp (144)
[TonsiTHe muomaau MHOTOYyroJbHUKA. [[nomany npsMoyroyibHUKa, apajuieiorpaMMa, TPEYroIbHHKA,
TpanenuH.
4 Tlopo6ubie Tpeyroabuuku (184)
[Topo6ubie Tpeyronpuuky. [Ipu3naku nonodbus TpeyronbHUKOB. [IpumeHeHre mogo0us K 10Ka3aTeabCTBY
TEOPEM U peleHuo 3a1a4. CUHYC, KOCUHYC M TAHT€HC OCTPOTO YIJia MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
5.0kpy:xHOCTB (154)
B3anMHoe pacniosiosxkeHue npsMoi U OKpykHOCTH. KacaTenbHasi K OKpY)KHOCTH, €€ CBOMCTBO M MPU3HAK.
[lenTpansHbie U BIUCAHHBIC YTIIbI. UeThIpe 3aMeuaTeNbHbIe TOUKU TPEYroJlbHUKa. BrincanHas u
ONMCaHHAasl OKPYXHOCTH.
6. IloBTOpenue (64)

Ne I'eomerpus 8 kinacc. Tembl KOJLI;::;ETBO Km;;%‘::;:i{me
1 IToBTOpEHUE 3a Kypc 7 Kinacca 3

2 YeTbIpexyroJbHUKH 14 1

3. | Tnomans 14 1

4 [TotoOHBIE TPEYTOJIBHUKH 18 2




5. | OxpyxHOCTB 15 1
6. | UToroBoe moBTOpEeHUE Kypca reoMeTpun § Kiiacca 6
Bcero yacoB (2 4. B Hezies110 U3 pacuéra 35 yueOHbIX HeJleJlb) 70 5
Coaepixkanue nporpammsl 9 kiacc Airedpa
1. IloBTOpenue - 44
2. HepaBenctBa -19 4
MHoXecTBO AeHCTBUTENBHBIX uncen. MppannonanbHOCTh uncna. CpaBHEHHE UPPAITMOHATBHBIX YHCEIL.
Uucnosele HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HEpaBEeHCTB. lIpoBepka crpaBeIMBOCTH HEPABEHCTB
IpU 3aJaHHBIX 3HaueHUsAX nepeMeHHbIX. CTporue M HecTporue HepaBeHcTBa. OOuIue cBoiicTBa
HEpaBeHCTB. PellleHne JTMHEMHBIX HEpaBEHCTB. PerieHue JIMHEHHBIX HEPaBEHCTB 0oJiee CIO0MKHOIO
BUJa. PelieHne cucTeM HEpPAaBEHCTB C OJHOW IEepeMEHHOMW: JHHEHHbIX. M300paxkeHue pemieHus
CHUCTEMBI HEPABEHCTB Ha YMCIIOBOM IPSIMOU
3. Ksagpatuunas pynxuus -20 4
Oynkuus. CoiictBa pynkiuu. KBagpaTHsiil TpéxuiieH U ero KopHU. PaznoxeHue kBaipaTHOTO
TpéxwieHa Ha MHOXuUTenu. KBagparnunas ¢pyHkuus, e€ coiictBa u rpaduk. CrenenHas (QyHKIIHS.
Kopens n-oii creneHu.
4. YpaBHeHHS M CHCTeMbl YPABHEHUi-264
enoe ypaBuenue. [IpoOHO-paninoHanbHbie ypaBHeHUs. HepaBeHCTBa BTOPO CTETIEHH C OTHOM
nepeMeHHOM. MeTtoa nHTepBasioB. TOXIECTBEHHO paBHbIE BbIpaykeHHs. Jl0Ka3aTeIbCTBO TOKIECTB.
CucTteMbl ypaBHEHHM C ABYMS IEpEMEHHBIMU. Penienne 3a1a4 ¢ TOMOIIbI0 CHCTEM YPaBHEHHM C
IBYMs IIEPEMEHHBIMH.
5. Apudmeruyeckasi U reoMeTpudeckas nporpeccuu -19q
beckoHeunble mocnenoBareabHOCTH. CrocoObl 3afaHus IMOCIEA0BATENbHOCTH. ApudpMmeTHyeckas Hu
reoMerpuueckas mporpeccur. @opMmysbl N-0ro 4ieHa M CyMMBI IIEPBBIX N WICHOB NPOTPECCHH.
beckoHeuHOo yObIBaromias reomMeTpuyeckas mnporpeccus. PerieHue ynpakHEeHHH Ha HaxoXJIeHHE
CYMMBI WJIEHOB apU(pPMeTHUECKOH Iporpeccun
6. CTaTuCTHKA U BEPOSITHOCTD -S54
Cratuctudeckue XxapakTepucTuku. MHrepBanmbHbI pan. I'mcrorpamma. XapakrepucTuku pasdpoca
(Mepsl paccerBaHus): TUCIIEPCHsl U CTaHIAPTHOE OTKIIOHEHHE
7. IloBTOpeHue -9 4
ToxnecTBeHHble TpeoOpa3oBaHus anredpandyeckux BolpakeHuil. Perenne ypaBuenuil. Pemenue
CHCTEM ypaBHEHUU. PenieHne TeKCTOBBIX 3a1a4. Pemienne HepaBeHCTB U ux cucreM. [Iporpeccun.
QDYHKIMHU U UX CBOMCTBA.
Ne Aare6pa 9 kinace. Tembr Koin4yectBo | KoHTpoibHbIE
4acoB padoThI
1. IToBTOpEHME 3a Kypc 8 Kacca 4 L
2. Hepasenctaa 19 1
I+k.p.3a 1
3. KBanpatnunas ¢pyHKIms 20 p
TIOJIYTOIUE
4. YpaBHEHMSI U CUCTEMBI ypaBHEHUN 26 1
5. ApugpmeTrrueckas ¥ reoMeTpudecKas mporpeccuu 19 1
6. | Craructuka n BEPOSATHOCTD 5
7. [ToBTOpEHUE 9 1
Bcero uacos (3 4. B Henento u3 pacuéra 34 yueOHbBIX HEJIEIb) 102 7




Copep:xanue nporpammsl 9 kiace I'eomerpust
1. IloBTOpeHue -24
2.Bextopsl — 144
[TonsTue BexTopa. PaBeHCTBO BEKTOPOB. CI0’KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpA HA
YHCJIO.
3.Merox koopauHat — 114
PasnosxeHne BekTopa 1o 1ByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunars! BekTopa. IIpocreimue 3agauu B
KOOpJUHaTaX. Y paBHEHUS OKPYKHOCTH U IpsiMoil. [IpuMeHeHre BEKTOpOB U KOOpAMHAT IIPH pELICHUN
2.CoOTHOIIEHHS MEXKIY CTOPOHAMM M YIJIaMHU TPEyrojbHUKa — 154
CuHyc, KOCHHYC U TaHTeHC yria. Teopembl CHHYCOB U KOCUHYCOB. Perienue TpeyroiabHuKoB. CKainsipHOe
MIPOU3BEACHNE BEKTOPOB U €r0 MPUMEHEHUE B FTEOMETPUUECKHX 3aauax.
3. lIMHA OKPYKHOCTH U IJIOMAAL Kpyra — 114
[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIIMCAHHAsl OKOJIO MPAaBUILHOIO MHOTOYTOJIbHUKA U
BNMcaHHas B Hero. [locTpoeHune npaBuiIbHBIX MHOTOYT0JIbHUKOB. JlmnHa okpykHocTH [1nomans kpyra.
4 JIBukenus — 94
OTtoOpakenue miockocTtu Ha ceOs. [lonsitue aBmxenus. OceBast U LIEHTpalbHasi CHMMETPHH.
[TapamtensHbiit nepenoc. IloBopot. Hanoxenns n qBuxeHus.

KounuyectBo | KoHTpO/ibHBIE
Ne I'eomerpus 9 kiaacc. Tembl P
4acoB padoThI
[ToBTOpEHME N3yUEeHHOTO B § KJlacce 2
BexTopst 14 1
Merton koopauHaT 11 1
CooTHoIIEHUS MEXTy CTOPOHAMU U YTJIaMH TPEYroJIbHUKA. 15 1
CkansipHO€ MpOu3BeIeHNE
JlyivHa OKPY>KHOCTH U IJIOLIAAb Kpyra 11 1
JIBr>keHUe 9 1
] 6 1

HroroBoe moBTOpEeHUE Kypca reoMeTpuu 3a 7 - 9 Kiacchl

Bcero yacos (2 4. B Henenio U3 pacuyéra 34 yueOHbIX HEIEb) 68 6




