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TpeOoBanus Kk pe3yjbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOIl IPOrpaMMBbl.
IInanupyemMble pe3y/abTaThl OCBOCHHA Y4e0OHOI0 MpeaMeTa

JInyHOCTHBIE, MeTaNIPeAMETHbIE H NMPeIMeTHbIe Pe3yJIbTAThI 0CBOCHHUS COAePKAHUS Kypca
MaTeMaTUKHU(aaredopsbl).

[Iporpamma 1o Maremartuke(anrebpe) oOecredmBacT MOCTIDKCHHE CICAYIONUX pe3ylIbTaTOB OCBOCHUS
o0pa30BaTeIbHON MPOTrPaMMBEI OCHOBHOTO O0IIEro 00pa3oBaHus:

JJUYHOCTHBIC:

1) chopMHPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUSI K YYEHUIO, TOTOBHOCTh U CIIOCOOHOCTH, O0YJAIOIITIXCS
K CaMOpa3BUTUIO M C€amMO0Opa30BaHHWI0O HA OCHOBE MOTHBAIMM K OOYUYCHHIO W TIO3HAHUIO, BBIOOPY
JaNbHEeHIIero o0Opa3oBaHus Ha 0a3e OPUCHTUPOBKH B MHpEe mpodeccuii U TNpogheCCHOHANBHBIX
MIPEATIOYTEHUH, OCO3HAHHOMY IIOCTPOCHHIO HHAMBHIYAIBHOW 0Opa30BaTEIbHOW TPACKTOPUH C YIETOM
YCTOWYHBBIX ITO3HABATEIbHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOIIIECTBEHHON MTPAKTHKH;

3) chopMHPOBAHHOCTF KOMMYHHUKATHBHOM KOMIIETCGHTHOCTH B OOIIEHWH M COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTapIIUMH M MIQIIIAMH, B 00Opa3oBaTelbHOW, OONICCTBEHHO TOJIC3HOW, Yy4eOHO-
HCCIICIOBATEIBCKOM, TBOPUCCKON M PYTUX BUIAX JIEATCILHOCTH;

4) ymeHue SACHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M NMHMCHMEHHOM pedd, MOHUMAaTh CMBICI
MOCTABJICHHOM 3a1a4¥, BRICTPAUBATh ApTYMEHTAIIUIO, TIPUBOUTE PUMEPHI 1 KOHTPITPHUMEPHL;

5) mpencraBieHHME O MAaTEeMAaTHYECKOW HayKe Kak cepe 4eloBEeYecKOH AeATeNbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUUMOCTH ISl pa3BUTHSI IUBUIN3ALINY;

6) KPUTUYHOCTh MBILIUICHUS, YMEHHE PAcIO3HaBaTh JIOTHYECKH HEKOPPEKTHbIE BBICKA3bIBAHUS, OTIUYATh
THIIOTE3Y OT (haKTa;

7) KpeaTHBHOCTh MBINIJICHNS, WHHUIMATHBA, HAXOJYUBOCTh, AKTUBHOCTH MPH PEIICHUH alreOpanvecKux
3a/ay;

8) yMeHHMEe KOHTPOJIHMPOBaTH IIPOLIECC M pe3yiabTaT yY4eOHOH MaTreMaTHYecKOH MAeATeNbHOCTH; 9)
CIOCOOHOCTDH K AMOIIMOHAJIBHOMY BOCTIPHSTHIO MaTeMaTHIeCKUX 00BEKTOB, 3a]a4, PEILICHUH, pacCy>KACHUI.

MeETanpeJIMETHBIC:

1) yMeHHe caMOCTOATENBHO TUIAHUPOBATh AJIbTEPHATUBHBIC IIYTH TOCTH)KEHUS 1Ieel, 0CO3HAHHO BBIOMPAThH
HanOosnee d3PeKTUBHBIEC CIIOCOOBI pellIeHHs] YIEOHBIX U TO3HABATEIBbHBIX 3a1a4;

2) yMEHHE OCYIIECTBIISITh KOHTPOJIb MO PE3YyIbTaTy M MO CIIOCO0Y AEWCTBUS HAa YPOBHE MPOHU3BOIHHOTO
BHHMMAaHUS ¥ BHOCUTH HEOOXOANMBIE KOPPEKTHBEI;

3) yMeHHE aJeKBaTHO OIICHUBATh NPABUIBHOCTh WM OIMIMOOYHOCTH BEITIONHEHUS y4eOHOH 3amadu, eé
OOBEKTUBHYIO TPYAHOCTH H COOCTBEHHBIE BO3MOXKHOCTH €€ PEIIeHIS;

4) 0CO3HAHHOC BJIQJICHHWE JIOTHYCCKUMH NEHCTBUSIMHE OIPEACICHUS MOHATHH, 0000IIEeHNs, YCTaHOBICHUS
aHAJIOTUH, KJIACCU(HUKAIMK HA OCHOBE CAMOCTOSTEIILHOTO BEIOOPAa OCHOBAHMI M KPUTEPUCB, YCTAHOBIICHUS
POIIO-BUIOBBIX CBSI3CH;

5) yMeHHE YCTaHABIMBAaTh IPUYNHHO-CIICJCTBEHHbIE CBS3M; CTPOUTH JIOTHYECKOE pPaCCYXKICHHE,
YMO3aKJII04YeHne (MHAYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIOTHUH) U BBIBOJIBL; 6) yMEHHE CO3/1aBaTh, IPUMEHSITh
U TPeoOpa3oBBIBATH 3HAKOBOCHMBOJIMYCCKHE CPEICTBA, MOJCITH M CXEMBI JUIS PEIICHUS Y4YeOHBIX U
MMO3HABaTENbHBIX 33/1a4;

7) yMeHHE OpraHM30BbIBaTh y4eOHOE COTPYJHHYECTBO W COBMECTHYIO [EATENIbHOCTh C YYUTENEM W
CBEPCTHUKAMU: OTPEACTATh IICNH, pachpeesicHue (PYHKIHUHA W POJNCH yJ4aCTHUKOB, B3aUMOJICHCTBHE U
o0rmrue crmocoObl paboThl; yMEHHE paboTaTh B TPYIIIS: HAXOIUTh O0IIee PEelIeHUE U pa3periaTh KOH(IUKTHI
Ha OCHOBE COIVIACOBAaHMS TIO3MLIMHA M y4éTa MHTEPECOB; CIylmaTh MNapTHEPa; GOPMYIUPOBaTh,
apryMEHTUPOBATh U OTCTaUBATh CBOE MHCHUE;



8) cthopmupoBaHHOCTH Y4eOHOW M OOIIENOIH30BATEIBCKON KOMIIETEHTHOCTH B OOJACTH HCIIOJIE30BaHUS
nH(pOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MK T-koMmneTeHTHOCTH);

9) mepBoHAYANBLHEIC MPEIACTABICHHUSI 00 WACSIX W O METOJaX MaTeMaTHKH Kak 00 YHHUBEPCAIHHOM S3BIKE
HAyKH M TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBJICHUI U MPOIECCOB;

10) ymeHre BHIIETh MATEMATUYECKYIO 337ady B KOHTEKCTE MPOOIEMHON CUTYalllu B APYTUX AUCIUIUINHAX,
B OKpY’Karoliei Ku3HHU;

11) yMeHue HaXOIUTh B PAa3IUYHBIX WCTOYHMKAX WHMOPMAIUIO, HEOOXOAUMYIO JUIS PEUICHUS
MaTEeMaTHYECKUX MPOOJieM, U TPEACTaBIATh €€ B MOHATHOH (opMe; MPUHUMATh PEIICHHUE B YCIIOBHUSIX
HETIOJTHON ¥ M30BITOYHON, TOYHOW M BEPOSTHOCTHON MH(POPMAIIHH;

12) YMCHHUC IMOHMMATh W MUCIOJb30BATH MATCMATHYCCKHUC CPCACTBA HAIJIAOAHOCTHU (pI/ICYHKI/I, YUCPTCIKHU,
CXCMBI U Z[p) AJId WUTIOCTpalu, UHTCPIPCTALUN, apTYMCHTALIUN,

13) ymeHue BELABUTATH TUTIOTE3bI TP PEIICHNHN YIeOHBIX 331a4 ¥ IOHUMAaTh HEOOX0IUMOCTh UX MTPOBEPKHU;

14) ymeHne NpUMEHSATh WHAYKTUBHBIE W JEIYKTHUBHBIE CIIOCOOBI PAcCyKICHWN, BHIETh pa3IHYHBIC
CTpaTETUH PEILCHUS 3a1ay;

15) moHMMaHWE CYIIHOCTH QJITOPUTMHYECKHUX TMPEIITUCAHUN M yMEHHE JCHCTBOBATH B COOTBETCTBUHU C
MPETI0KEHHBIM aJTOPUTMOM;

16) YMCHHUE CaAMOCTOATCIBHO CTaBUTH IICJIH, BI:I6I/IpaTI> " CO3aBaThb AJITOPUTMbI IJId PCIICHUA y‘-Ie6HI>IX
MAaTEMATHYCCKHUX HpO6J'I€M;

17) yMeHue TMJIAaHWPOBATh W OCYIIECTBIATH JEATEIBHOCTh, HANpPABICHHYI0O Ha pEIIeHHe 3aaad
HCCIEAO0BATEIBLCKOTO XapaKTepa.

NnpeaMeETHbIEC:

1) ymenme paboTath ¢ MaTEeMaTHYCCKUM TEKCTOM (CTPYKTYpHPOBAaHHE, W3BJICUCHHE HEOOXO0IUMOM
WHPOPMAIIUK), TOYHO U TPaMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOW W NHUCHMEHHOW pEYH, TMPHUMEHSS
MaTEMaTHYECKYK0 TEPMHUHOJOTHIO W CHMBOJHUKY, WCIOJIB30BaTh PA3JIMYHBIE S3BIKK MATEMaTHUKH
(crmoBecHBIN, CHUMBOJHMYECKUH, rpaduuecknii), 0OOCHOBHIBaTh CYXKJICHUS, MPOBOIUTH KIacCU(DUKAIUIO,
JIOKa3bIBATh MaTEMAaTUIECKUE YTBEPIKICHHUS

2) BnajieHNe 0A30BBIM MOHATUHHBIM aliiapaToM: UMETh MPEICTABICHUE O YHCIE, BIaJICHUE CUMBOJIBHBIM
SI3BIKOM QJITeOpBI, 3HAHKUE IEMEHTAPHBIX ()YHKIIMOHAIBHBIX 3aBUCUMOCTEH, POPMHUpOBAHUE TIPEICTABICHUI
O CTAaTHCTHUYECKHX 3aKOHOMEPHOCTSAX B pEAJbHOM MHpPE W O pa3iHyYHBIX CIMOC00ax WX HU3ydeHHs, 00
0COOCHHOCTSX BBIBOZOB M IIPOTHO30B, HOCSIIIUX BEPOATHOCTHBINA XapaKTep;

3) YMCHHC BLIIIOJIHATH anre6panqec1<ue r[peo6pa3OBaHI/1;1 pallOHAJIbHBIX BI:Ipa)KCHI/If/’I, IMPUMCHSATh UX IJIA
pEeIICHUA yT-Ie6HBIX MaTCMaTHYCCKUX 3a1a4 U 3a1a4, BOSHUKAIOIIHUX B CMCKHBIX y‘-Ie6HI>IX npeamMeTax;

4) yMeHHE IONb30BAThCS MATEeMAaTUUYECKUMH (OPMYJIaMU M CaMOCTOSITENIBHO COCTABIATH (HOPMYITBI
3aBHCHMOCTEH MEX]Ty BETUUMHAMH Ha OCHOBE 000OIIEHUS YaCTHBIX CIy4YacB U SKCIICPUMEHTA,

5) yMeHHe pemniaTh JTUHCHHBIC M KBaJpaTHBIC YPaBHCHUS W HEPABEHCTBA, a TaKXKE NPUBOJAMMEIC K HUM
YpaBHEHHUsI, HEPaBEHCTBA, CHUCTEMbI, TPUMCHATh TpadUUeCKUe TPEACTABICHHUS JJISI PEUHICHUS U
WCCICAOBAHUS YPAaBHCHUN, HEPABEHCTB, CUCTEM; MPUMEHATH MOJIYUYEHHBIC YMEHHUS AJIs PEIICHUS 3a1ad U3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, TIPAKTUKH;

6) oBiameHne cCUCTEMOW (PYHKIMOHAIBHBIX MOHATHH, (YHKIMOHAIBHBIM SI3BIKOM W CHMBOIWKOM, YMEHHE
CTpouTh TpaduKh (QYHKIUA, ONMUCHIBATH WX CBOWCTBA, HCIONB30BaTh (DYHKIIMOHATHHO-TpadUIECKUE
MIPEICTABJICHUS JIJIsl OTMCAHMSI U aHAJIM3a MATEMAaTHIECKUX 3a]1ad ¥ PEalIbHbIX 3aBUCUMOCTEH;

7) OBJIaICHNC OCHOBHBIMU criocobamMu MMPEACTABJICHUA U aHaJIn3a CTaTUCTUYCCKUX NAaHHBIX; YMCHUEC pCUIaTh
3aJa4yi Ha HAaXOXJICHUEC 4aCTOThI U BEPOATHOCTHU CJIy‘-IElﬁHI:IX CO6BITHﬁ;

8) yMeHue MpUMEHSITh W3YYCHHBIC MOHSITHSA, PE3YIbTAThl U METOJBI MPH PEIICHUM 3a/a4 W3 Pa3IUIHBIX
pa3nenoB Kypca, B TOM YHCIE 3aJady, HE CBOJSALIUXCS K HEMOCPEICTBEHHOMY MPUMEHEHUIO H3BECTHBIX
aNTOPUTMOB.

JInuHOCTHBIE, MeTaNipeAMeTHbIE U NPeMeTHbIE Pe3yJIbTATHI 0CBOEHHS CO/IeP:KaHUS Kypca
MaTeMaTUKH(TreOMeTPHUH).



[IporpamMmma mo mareMaTHke(reoMeTpun) 00eCreurnBaeT JOCTHXKCHUE CIICAYIOIIUX PE3yJIbTaTOB OCBOCHHS
00pazoBaTeILHON MPOTpaMMBbl OCHOBHOTO 00IIETO 00pa30BaHMS:

JJUYHOCTHBIC:

1) ¢popmMupoBaHHEe OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH, OOYYAIOUIUXCS K
CaMOpPa3BUTHIO M CamMOOOpa30BaHWIO HAa OCHOBE MOTHBAIMM K OOYYCHHIO U IIO3HAHWIO, BBIOODY
nanpHelero oOpa3oBanuss Ha 0aze OPHEHTHPOBKH B Mupe Tmpodeccuit u MpodecCHOHANTBHBIX
MPENMOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO WHAMBHIYabHOW 00pa30BaTEIbHON TPACKTOPUH C YUYETOM
YCTOWYMBBIX ITO3HABATEIILHBIX HHTEPECOB;

2) QopMupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayK{ ¥ 0OLIECTBEHHOH MPAKTHKHY;

3) dopmupoBaHHEe KOMMYHHKATHBHON KOMIICTCHTHOCTH B OOIIEHUHM M COTPYAHHYECTBE CO CBEPCTHHKAMH,
CTapIIIMH W MIIAIIIMMH B 00pa30BaTEIbHOMN, OOIIECTBEHHO TIOJIC3HOH, ydeOHO-HCCIIeI0BATEILCKOM,
TBOPYECKOH M IPYTUX BHUIAX NCSITCIHHOCTH;

4) yMeHHUe SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MEICIU B YCTHOHM M MUCBMEHHOW PEedYH, MOHUMATH CMBICIT
MMOCTaBJICHHOM 3aJ]a4H, BRICTPAUBATh ApIyMEHTAIINIO, TIPUBOAUTE PUMEPHI ¥ KOHTP PUMEPHI;

5) KpUTHYHOCTh MBIIIJICHUS, YMEHUE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHbIE BBICKA3bIBAHUSA, OTINYAThH
THIIOTE3Y OT (haKTa;

6) KpeaTHMBHOCTh MBIIIICHUS, WHUIMATHBY, HAXOMYUBOCTh, AKTUBHOCTH MPH PEIICHUH T'COMETPHUCCKHUX
3agadq;

7) yMeHHE KOHTPOJIMPOBAaTh TMPONECC H PE3yibTaT Y4YeOHOW MaTEeMAaTUYECKOW JEATENbHOCTH, 8)
CIOCOOHOCTH K SMOIIMOHAILHOMY BOCIIPUATHIO MAaTEMAaTHISCKUX 00BEKTOB, 3aj1ad, PEIICHUH, paCCyXKICHUH;

METaNpPeaAMETHLIC:

1) yMeHue caMOCTOSTENbHO INIaHUPOBaTh aJIbTEPHATUBHBIC ITyTH AOCTHXKEHUS 1ieliell, OCO3HAaHHO BbIOMpAThH
HanOosnee d3PeKTUBHBIEC CIIOCOOBI pellIeHNs] YIeOHBIX U TO3HABATEIBbHBIX 3a1a4;

2) YMCHHC OCYIICCTBJIATH KOHTPOJIb IO PE3YJbTATy U I10 CHOC06y ﬂeﬁCTBHH Ha YpOBHC NPOH3BOJILHOT'O
BHUMAaHHA U BHOCUTDH HCO6XOI[I/IMI>IC KOPPEKTUBBI;

3) YMCHHUC aJCKBATHO OLCHHBATL IIPABUIIBHOCTH WA OIIHOOYHOCTh BEITOJTHEHUS yqe6H0ﬁ 3aJa4u, et
06’B€KTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOKHOCTH €& PCLHICHUAA,

4) O0CO3HAHHOE BIIAJICHUE JIOTHYCCKUMHU NEHCTBUSAMH OIPEACIICHUS TOHATHH, 0OOOICHUS, YCTaHOBICHUS
aHaJOT Wi, Kaccu(UKAIUA Ha OCHOBE CAMOCTOSITEIIBHOTO BHIOOpA OCHOBAHWI U KPUTEPUEB, YCTAHOBICHUS
POIOBUJIOBBIX CBSI3EH;

5) yMeHHMe YyCTaHaBIMBATh NPUYUHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH JIOTHYECKOE pPaCCyXICHHE,
yMO3aKIoueHne (MHAYKTUBHOE, JeTyKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBI;

6) YMCHHUC CO3daBaThb, IPUMCHATH U HpeO6pa3OBI:IBaTB 3HAaKOBOCUMBOJIMUCCKUC CPCACTBA, MOACIN U CXCMbI
JJI pCHICHUA y‘-Ie6HBIX 1 MMO3HABATCJIBbHBIX 3a1a4;

7) yMmMeHHE OpraHW30BBIBATH Y4Y€OHOE COTPYAHHYECTBO W COBMECTHYIO [EATENIBHOCTh C YYHTEIEM U
CBEPCTHUKAMU: OTPEACIATh IeNIH, PACIIPENSIITh PYHKIIUNA U PO YYaCTHUKOB, OOIIHE CIIOCOOBI paboTHI;
yMeHHEe padoTaTh B IPYIIe: HAXOAUTh O0Iee PellleHHe U pa3peniaTh KOH(MINKTH HA OCHOBE COTIACOBAHUS
TTO3UIIANA M y9E€Ta WHTEPECOB; CIyIIaTh MapTHEPA; HOPMYIUPOBATh, apTyMEHTHPOBATh M OTCTaMBATh CBOE
MHEHHE;

8) dQopmupoBaHnre W pa3BUTHE YYECOHOH H OOIIETOJIB30BATENBCKON KOMIIETEHTHOCTH B 00JIacTH
HCIIONTH30BaHUS NH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (MK T-koMIteTeHTHOCTH);

9) dopMupoBaHHe IEpBOHAYAIBHBIX IPEACTABICHUH 00 HAEIX M O METoJaX MaTeMaTHKH Kak 00
YHUBEPCAITBHOM S3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJICIIMPOBAHUS SBJICHUN U MPOIIECCOB;

10) ymeHMe BUETh MAaTEMAaTHYCSCKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYAIMH B JPYTUX TUCIUILTAHAX, B
OKpY>Karollen )KU3HU;



11) yMmeHHMe HAaxXOIUTh B Pa3IUYHBIX WCTOYHUKAX WHMOPMAIUIO, HEOOXOJUMYIO Il PEIICHUS
MaTeMaTHUYECKUX TMPOOJIeM, M TPEICTaBIATh e€ B TOHATHOW (opMme; NMPUHUMATH pEIICHHE B YCIOBHIX
HETIOJTHON ¥ M30BITOYHON, TOYHOW M BEPOSTHOCTHON MH(POPMAIIHH;

12) yMeHHME MOHMMATh U UCTIONH30BATh MATEMATHUECKUE CPEACTBA HATIISAHOCTH (PUCYHKH, YUEPTEHKU, CXEMBI
Y p.) U WLTIOCTPALUN, HHTEPIIPETAlAN, apTyMEHTALlNH;

13) ymeHue BELABUTATh TUTIOTE3bI P PEIICHNH YIeOHBIX 331a4 ¥ IOHUMAaTh HEOOXOIUMOCTh UX MTPOBEPKHU;

14) yMeHHe NPUMEHATh WHAYKTHBHBIE M JEIyKTHBHBIE CIIOCOOBI PACCYXIEHHW, BHUIECTb pa3IHYHbBIC
CTpaTEeruy pelIeHMs 3a/1aY;

15) moHMMaHWE CYNTHOCTH aJTOPUTMHUYECCKUX IPEINUCAHUN W yYMEHHE ICHCTBOBATH B COOTBETCTBHHU C
MPEAJIOKCHHBIM aITOPUTMOM;

16) yMeHue caMOCTOSATEIBHO CTaBUTH IICIH, BBIOMpATh M CO3[aBaTh AJITOPUTMEI IS PEIICHUS Y4eOHBIX
MaTeMaTHIECKUX TPoOIIeM;

17) yMmeHHMe TUIAaHUPOBaTh W OCYIIECTBIATH JAEATENBHOCTh, HANPABICHHYI0 Ha pelIeHne 3a7ad
HCCIEAOBATENBCKOIO XapaKTepa;

npeaMeTHbIC:

1) oBnagenne 6a30BBIM MOHATUHHBIM aNapaTOM MO OCHOBHBIM pa3lieiaM COJIEp>KaHUs; MpeACTaBIeHHE 00
OCHOBHBIX M3y4aeMbIX MOHITHUAX (YUCIIO, TeOMETpUYecKasi (pUrypa, BEKTOp, KOOPIUHATHI) KaK BaYKHEUIIIHX
MaTEeMaTUYCCKUX MOJIETISX, MO3BOISIONIMX OMUCHIBATH U U3y4YaTh PEAbHBIC NPOIECCHI U SBJICHUS;

2) yMeHHe padoTaTh C TEOMETPHUECKUM TEKCTOM (aHATHM3UPOBaTh, U3BJICKATh HEOOXOAMMYIO HH(POPMAILIHIO),
TOYHO Y TPAaMOTHO BBIPAXKaTh CBOM MBICIHM B YCTHOW M MUCHBMEHHOM peuM C IPUMEHECHUEM MaTeMaTHIeCKOM
TEPMHUHOJIOTHH M CHMBOJIMKH, HCITOJIb30BaTh PA3JIMYHBIC S3BIKM MAaTEMAaTHKH, MPOBOAMTH KJIACCU(DUKAIUH,
JIOTHYecKre 000CHOBaHUS, JOKA3aTeILCTBA MATEMATUIECKHUX YTBEPKICHUI;

3) OBJIAICHUEC HAaBbIKaMH YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIHHCHCHHﬁ;

4) oBIaIeHUE TEOMETPHUYECKUM SI3BIKOM, YMEHHE WCIIOJIb30BaTh €ro I ONHCaHUs MPEIMETOB
OKPY)KAIOIEro MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX MPEJACTABICHUN © W300pa3UTEIbHBIX YMCHUIA,
MpHOOpETEHNE HAaBBIKOB TEOMETPUYECKUX MTOCTPOSHUI];

5) YCBOCHHUEC CUCTCMATUYCCKUX 3HAHUH O IIOCKHX (bHpraX n ux CBOﬁCTBaX, a TaKKC Ha HarjisiiHOM YPOBHC
— 0 HpOCTeﬁMHX MPOCTPAHCTBCHHBIX TCJIaX, YMCHUC NPUMCHATL CUCTCMATHYCCKHUC 3HAHUA O HUX IJId
pEIICHUA TCOMCTPUUCCKUX U IIPAKTUYCCKUX 3a/1a4;

6) yMeHHE W3MEpATh JJIUHBI OTPE3KOB, BEIMYHMHBI YIJIOB, WCIONB30BaTh (OPMYIBI JUIS HAXOXKICHUS
MEPUMETPOB, IJIOMAJACH U 00BEMOB T€OMETPUUECKUX QUTYD;

7) yMeHue NPUMEHSTbh W3yYeHHBIC TOHATHUS, Pe3yNbTaThl, METOABI IS PEIIeHUs 3a/Jad MPaKTHIECKOTO
XapakTepa W 3ajad W3 CMEXHBIX [IUCIUIUINH C HWCIOJB30BAaHHEM NPH HEOOXOJUMOCTH CIPABOYHBIX
MaTepHUaoOB, KabKYISITOPa, KOMIIBIOTEpA.

B pesynpTaTe OCBOEHHMS Kypca MaTeMaTHKU 7-9 Kiacca ydalluecs TOJDKHBI OBIAJCTh CIEIYIOUUMU
3HAHUSAMH, YMEHHUSIMH U HaBBIKAMH.
JIMYHOCTHBIM Pe3yJbTATOM H3y4YeHHSl NpeaMeTa siBjsieTcss (POPMHUpPOBAHME CJIEIYIOIIUX YMeHMil U
KAa4ecTB:
v/ HE3aBHCHMOCTb U KPUTHYHOCTh MBILIEHHUS;
v’ BOJIS M HACTOMYHMBOCTD B JJOCTHKEHUH LIEIH.
MeTanpeaMeTHbIM Pe3yJabTATOM H3y4YeHHMsI Kypca sBJisieTcss (GOpMHPOBaHUE YHHBEPCAJIbHBIX
yueoHbIx geiicteuii (YY ).
Pezynamuenvie YY/I:
v’ CaMOCTOSATENILHO 0OHAPYKHUBATh U (POPMYIMPOBATH YIEOHYIO IPOOIEMY, ONIPEAEsTh neib Y /I,
v BBUIBMIaTh BEPCUM pEIICHUs MpoOJeMbl, OCO3HaBaTh (M MHTEPHIPETUPOBATL B  Ciydae
HE0OXOJMMOCTH) KOHEUHBIH pe3yiIbTaT, BRIOUPATh CPEACTBA JOCTIDKEHUS IIENTH U3 MPEAIOKEHHBIX,
a TaKKe UCKATh UX CAMOCTOSITENILHO;
v’ cocTaBATh (MHIUBHIYaIbLHO WM B TPYIIIE) IUIAH PENICHHS MPOOIEMBI (BBITIOJHEHHS IPOEKTA);



v

4

paboTas o TIaHy, CBEPATh CBOH JICHCTBHS C IIEIBI0 U P HEOOXOIUMOCTH UCTIPABIISITH OIIUOKH
CaMOCTOSTEIHHO (B TOM YHCIIE M KOPPEKTUPOBATH TIIAH);
B JINAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIILHO BRIOPAHHBIC KPUTEPHHU OICHKH.

Ho3naeamenvruvie YY/I:

v
v

v

v
v

MIPOBOAUTH HAOIIOZEHNE M SKCIIEPIMEHT TI0]] PyKOBOJCTBOM YUHUTETIS;

OCYIIECTBIATh PACHIMPEHHBIN MMOMCK HHPOPMAITUH C HCTIOTh30BAHUEM PECYPCOB OMOIHOTEK H
Wnrepnera;

OCYILECTBIIATH BEIOOP Hanbosnee 3pPeKTUBHBIX CIIOCOOOB PEIICHHUS 331a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBH;

aHaAJTM3UPOBATh, CPABHUBATD, KJIACCUPUIUPOBATH U 00001aTh (HaKTHl U SBICHUS,

JIaBaTh ONPECIICHUS OHATHUSIM.

Kommynuxamuenvie YY/I:

4

v
v

v

CaMOCTOSITETIbHO OPTaHU30BBIBATh yueOHOE B3aUMOICHCTBHE B IPpYyIIe (ONpeAeisaTh 00IIue ey,
JIOTOBApUBATHLCS IPYT C APYTOM U T.1I.);

B JINCKYCCHUU YMETh BBIJIBUHYTh apTYMEHTBI U KOHTPAPTyYMEHTBL;

YUUTBCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABAThH OIMIMOOYHOCTh
CBOETO MHCHUS ¥ KOPPEKTUPOBATH €T0;

MMOHUMAsI TIO3UIIHIO IPYTOTO, Pa3INYaTh B €T0 PEUU: MHEHHE (TOUKY 3pEHUSI), TOKA3aTEIhCTBO
(aprymenTsl), GakThl (TUIOTE3bI, AaKCHOMBI, TCOPHH ).

IIpeaMeTHBIM pPe3yJabTATOM H3YUYEHUS Kypca SBISETCS CHOPMUPOBAHHOCTD CICAYIOMINX YMEHHH.
IIpenmeTHas o0nacTh «ApudpmMeTHKa».

BBITIOJTHATH YCTHO apU(PMETHIECKUE JISHCTBUS: CJI0)KEHUE U BBIYUTAHHE JIBY3HAUHBIX YHCENT U
JIECATUYHBIX Npo0eii ¢ IByMsI 3HAKAMU; YMHOKEHUE OJTHO3HAYHBIX YUCEN, OJTHO3HAYHOTO Ha
JIBY3HAYHOE YHCIIO; JISJICHUE Ha OJIHO3HAYHOE YKCIIO, IECITUIHOW APOOH ¢ IByMsI 3HAKaMH Ha
OJTHO3HAYHOE YHCJIO;

MIEPEXOUTH OT OAHON (POPMBI 3aMTUCH YUCEIT K APYTOM, IPEJCTABIISATE ACCATUIHYIO IPOOh B BUJIC
OOBIKHOBEHHOM M B IPOCTEHINNX CITydasiX OOBIKHOBEHHYIO IPO0b — B BUJIE AECATHYHOM, TPOIICHTHI —
B BHJIe IPOOH U poOb — B BUJIE MTPOIICHTOB;

HAXOJWTh 3HAYCHHS YHCIIOBBIX BEIPAKCHHIM, COJCPKAIIUX [IEBIC YUCIA U NECATHIHBIC POOH;
OKPYTJISATH IEJIbIC U IECATHYHBIC APOOH, BHIITOIHATH OIEHKY YHCIIOBBIX BHIPKEHUIA,
MOJIL30BATHCS OCHOBHBIMHY EMHHIIAMU JITUHBI, MACChI, BpDEMEHHU, CKOPOCTH, ILIOMIAIN, 00beMa;
MEPEBOJIUTH OJIHU CIUHUIIBI U3MEPEHUS B IPYTHUE;

pelaTh TeKCTOBEIC 3a/1a4M, BKIIFOUYas 3a/1a4M, CBI3aHHEIC C APOOSMHU U MPOIICHTAMH;

Hcnonvzoeams npuodbpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeIbHOCHU U NO8CEOHEBHOTL
HCU3BHU 014

peLICHUsT HECIOKHBIX MPAKTUUECKUX PACUETHBIX 3a/1a4, B TOM YHUCIIE C UCIIOJIb30BAHUEM MPU
HEOOXOIUMOCTH CIIPABOYHBIX MaTEPHAIOB, KAIbKYISTOPA,;

YCTHOM MPUKUJIKU U OLICHKU Pe3yNIbTaTa BEIYUCICHUN; TPOBEPKU pe3yabTaTa BHIYUCICHHUS C
HCIIOJIb30BAaHUEM PA3NUYHBIX TPUEMOB;

WHTEPIPETAIINU PE3yIbTATOB PEIIEHUs 33/1a4 C YU€TOM OTPAaHUYCHH, CBI3aHHBIX C PEATbHBIMU
CBOMCTBaMHU pacCMATPUBAEMBIX MPOLIECCOB U SIBICHUM.

IIpeameTHast 00J1aCcTh «AJITeOpar.

MEPEBOIUTD YCIOBUS 33/1a4M HA MATEMaTHUYECKUH SI3bIK;

UCTIOJIB30BaTh METOJIbI PAa0OTHI C MMPOCTEHINIMMU MAaTEMAaTHISCKUMU MOJICIISIMU;

OCYIIECTBIATH B BRIPAKEHUSIX M (POPMYIIax YHUCIOBBIC MOICTAHOBKH U BHITIOHATh
COOTBETCTBYIOILNE BEIYUCIICHUS;

n300pakaTh YHcia TOYKaMH Ha KOOPIMHATHOM JIy4e;

OTIpEeAeISATh KOOPIAWHATH TOYKH Ha KOOPAMHATHOM JIyY€;

COCTaBIIATh OyKBEHHBIE BRIPAXKEHHUS U (POPMYITHI TI0 YCIOBUSAM 33J1a4; OCYIIECTBIISTH B BEIPAKCHHSIX
1 hopMyIax YUCIOBBIE TTOACTAHOBKY U BBITIOTHATH COOTBETCTBYIONINE BHIUHCICHHUS,;

pelaTh TEKCTOBBIE 33/1a4X aNredpandecKuM METOZOM.

Hcnonvzoeamo npuoﬂpemenubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oeamesibHOCImU U HOBCEOHEBHOUL
JHCU3HU 0J1A: BBITIOJTHCHHUS PacucToOB 110 (bopMynaM, COCTaBJICHHUA (bOpMyJ'I, BbIpaXXarolnuX 3aBUCUMOCTHU
MCKAY pC€ajIbHbIMH BCIMYUHAMMU.

IIpenmeTrnas obaacte «I'eomeTpus».

MOJIb30BATHCA TCOMETPUYCCKUM SA3bIKOM JIA OITUCAHUA ITPEAMETOB OKPYIKAIOIICTO MUPA,



pacno3HaBaTh U U300paXKaTh FTEOMETPHUYCSCKUE (PUTYPBI, PA3INYaTh UX B3aMMHOE PACIIOIOKCHHUE;
pacrno3HaBaTh Ha YepTekax, MOJICIISAX U B OKPYKAOIIEH 00CTAaHOBKE OCHOBHBIC IPOCTPAHCTBCHHBIC
Tena;

B TIPOCTEHIINX CIyYasix CTPOUThH Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;

BBIYHCIIATH IIOMIATH, TIEPUMETPBI, 00EMBI IIPOCTEHININX TEOMETPHIECKUX (HUTYp(TEI) 10
dhopmynam;

Hcnonvzoeamsv npuobpemennvle 3HAHUA U YMEHUSL 6 NPAKIMUYECKOU 0eAMEITbHOCHU U NOBCEOHEBHOU
HCU3HU 01

peIeHHsT HECTIOKHBIX TEOMETPHUECKUX 3214, CBSI3AHHBIX C HAXOXK/ICHUEM U3yYCHHBIX
reOMETPHUYECKUX BETHYUH (MCIIONB3YS TP HEOOXOAMMOCTH CITPABOYHUKHU M TEXHHICCKHE
CpENICTBA);

MOCTPOCHUH reOMETPUUECKUMHU HHCTPYMEHTaMU (JIMHEHKA, YTONbHUK, UPKYITh, TPAHCIIOPTHUD).

IInanupyemble pe3yJIbTaThI H3y4YeHUs y4eOHOTro npeaMeTa(ajaredpor).

Juunocmmnoie:

OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CITIOCOOHOCTH, 00YJAIOIINXCS K
CaMOpa3BUTHUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K YUCHHIO U TTO3HAHHUIO;
(hopMHpOBaHNE KOMMYHUKATHBHON KOMIIETCHIIUHN B OOIIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH,
CTapIIMMH U MIIAJIIIIIMU B 00pa30BaTEIILHON, y4eOHO-HCCIEI0BATEILCKOM, TBOPUYECKON U IPYTHX
BHJaX ACSITEeIHHOCTH;

YMEHHS SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICIH YCTHOM W MUCHbMEHHOM pedr, TOHUMATh
CMBICT TIOCTAaBIIEHHON 3aJ[auH, BRICTPAWBATh apTyMEHTAIIUIO, TPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPHI;

MIEPBOHAYATIFHOTO MIPECTABICHHUS 0 MATEMaTHIECKON HayKe KakK chepe deroBedecKoi
NesTeTbHOCTH, 00 dTanax ee pa3BUTHs, O €€ 3HAYMMOCTH ISl pA3BUTHS [IMBIUTA3AIINY;
KPUTHYHOCTH MBIIIUIEHUS, YMEHHS PACTIO3HABATH JIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHMUA,
OTJIMYATh TUTIOTE3Y OT (haKTa;

KpEaTUBHOCTHU MBILUICHUS, MHULIUATHUBBI, HAXOJYUBOCTH, aKTUBHOCTH TIPU PEILICHUU
apuMeTnIecKux 3a1ad;

YMEHHS KOHTPOJIMPOBATH MPOIIECCHI M PE3yIbTaT yUeOHOH MaTeMaTHIECKOHN A TEIbHOCTH;
(hopMHpOBaHUE CIIOCOOHOCTH K 3MOIIMOHABHOMY BOCIIPHUATHIO MATEMaTHIECKUX 00BEKTOB, 3a/1a4,
pelIeHul, pacCyXICHUM;

Ilpeomemnuie:

yMeHHs paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, H3BJICUCHIE HEOOXOIUMOMN
nH(GOPMAITUH ), TOYHO U TPAMOTHO BBIPAXKaTh CBOHM MBICJIHM B YCTHOM M MUCHMEHHOHN pevH, IPUMEHSS
MaTeMaTHYECKYIO0 TEPMHHOJIOTHIO U CHMBOITUKY, HCITOJb30BATh PA3INYHbIC S3bIKH MAaTEeMATHKH
(CITOBECHBIHN, CHMBOJIMYECKHIA, TpahUUeCKHii), pa3BUTHS CIIOCOOHOCTEH 000CHOBBIBATh CYXKICHUS,
MIPOBOJIUTH KJIacCH(pHUKAIIHIO;

BJIaJICHHS 0a30BBIM IOHITUIHBIM arapaToM: UMETh NPEICTaBICHIE O YHCIIe, IPOOH, MPOIEHTaX, 00
OCHOBHBIX T€OMETPUYECKUX 00BEKTaxX (TOUKa, MpsiMasi, TIOMaHHasl, YTOJI, MHOTOYTOJIbHHK,
MHOTOTPaHHHUK, KPYT, OKPY>KHOCTS, IIap, cdepa u mp.), GOpMHUPOBAHUSI MTPEJCTABICHUH O
CTaTHCTUYECKHUX 3aKOHOMEPHOCTSIX B peaJbHOM MHUPE U Pa3IMUHBIX CIIOCO0aX WX U3YUCHUS;
YMEHHS BEITIOTHSTH apu)METUICCKUE MPEOO0Pa30BaHuUs PAITHOHATBHBIX BEIPAKCHUN, IPUMEHSITH UX
JUTS PEeIIeHUs YIeOHBIX MAaTEMaTHUCCKHX 3a/1a4 M 33]1a4, BO3HUKAIOIINX B CMEKHBIX YIeOHBIX
npeaMerax;

YMEHHS MOJIb30BAThCS H3YYCHHBIMU MaTEMaTHICCKUMU (OPMYIIaMH;

3HAHUS OCHOBHBIX CIIOCOOOB IMPEJICTABJICHUS U aHAJIHM3a CTATUCTHYCSCKUX JaHHBIX; YMEHUS peliarh
3aJla4yd ¢ TIOMOIIBIO Tiepedopa BCeX BO3MOXKHBIX BAPUAHTOB;

YMCHHS TPUMEHSATh U3yUEHHBIC IOHATHUS, PE3YJIHTAThl U METOJIBI IPU PEIICHUH 3a/1a4 U3 Pa3TUIHbIX
pa3aeNoB Kypca, B TOM YHCIIE 33124, He CBOJISIIMXCS K HEMOCPEICTBEHHOMY TPUMEHEHHUIO
W3BECTHBIX aJITOPUTMOB.



Memanpeomemnboie:

®  CIIOCOOHOCTH CaMOCTOSITENIFHO IJIAHUPOBATH ANBTEPHATUBHBIC MTyTH JOCTIDKEHUS 1€, OCO3HAHO
BbIOMpaTh Hanbosee 3¢ (HEeKTUBHBIC CIIOCOOBI PEIICHUS YUCOHBIX U MO3HABATEIIBHBIX 3a/1a4;

® YMCHHE OCYIIECTBISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMEIC KOPPEKTUBHI,

®  CIIOCOOHOCTH aJIEKBAaTHO OIICHUBAThH NMPaBUIHLHOCTh HITU OMIMOOYHOCTh BHIMTOJIHCHUS Y4eOHOM
3aJ1a4d, €€ OObEKTHBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;

® yMEHHE yCTaHABJIMBATh MPUYNHHO-CIICICTBEHHBIE CBSI3H; CTPOUTH JIOTHYECKHE PacCyKIeHUS,
YMO3aKII04YeHHUs (HHIYKTHBHBIE, IEIYKTUBHBIC U 110 aHAJIOTHUH) U BBIBOBI;

® yMEHHMsS CO37aBaTh, IPUMEHATH U MIPEOOPa30BHIBATH 3HAKOBO-CUMBOIIMYECKHE CPENICTBA, MOACTH H
CXEMBI [l pelIeHus] y9eOHBIX 1 MTO3HABATENILHBIX 33/1a4;

® pa3BUTHUS CIIOCOOHOCTH OPTaHU30BBIBATH YUECOHOE COTPYIHUYECTBO M COBMECTHYIO JICSITCIBHOCTh C
YUUTEIIEM U CBEPCTHUKAMHU: ONIPEICIIATH Ie]TH, paCIPEACIIATh PYHKIIUU U POJIU YIaCTHUKOB,
B3aMIMOJICHCTBOBATh M HAXOAHUTH OOIIHE CIIOCOOBI pa0dOThI; yMEHHUS PabOTaTh B TPYIIIE: HAXOIUTh
o01Ire pemeHus 1 pa3penarb KOHGIUKTH Ha OCHOBE COTJIACOBAHMSA MO3UIIMNA U yIeTa HHTEPECOB;
CJIyIIaTh HapTHepa; GOopMyIUPOBaTh, APTYMEHTUPOBATh M OTCTaUBaTh CBOC MHCHHE;

e (opmupoBaHus yueOHOH 1 0OIIETIONH30BATEIBCKOM KOMIIETCHTHOCTH B O0JIACTH HCIIOJIE30BAHUS
nH(GOPMAITMOHHO KOMMYHHKAIIMOHHBIX TexHonoruid (MKT-komneTeHTHOCTH);

e [IEPBOHAYAILHOTO MPEJICTABICHUS 00 HIEIX U METOJaX MAaTeMAaTHKH KaK 00 YHHBEPCAIbHOM SI3BIKE
HAyKH U TEXHUKE;

®  pa3BUTHS CIIOCOOHOCTH BHAETh MAaTEMAaTHYECKYIO 3a/]aqy B IPYTHX AUCIHUIUIMHAX, B OKPY KaOIIeiH
KU3HU;

®  YMCHHS HAaXOJWTh B PA3IMYHBIX UCTOUYHUKAX WH(OPMAIUIO, HEOOXOIUMYIO JUIS PEIICHUS
MaTEeMaTHYECKUX MPOOJIEM, U TIPEJICTABIIATE €€ B MOHATHOM (popMe; MPUHUMATE PEIICHUS B
YCJIOBHSIX HEITOJIHON ¥ M30BITOYHOM, TOUHOH M BEPOSATHOCTHON MH(OPMAIIHH;

e yMEHWsS [TOHMMATh U HCIIOJIb30BAaTh MATEMaTHIECKHE CPECTBA HATJIATHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI | Jp.) U WLTIOCTPALNN, HHTEPIIPETAINN, ApTYMEHTALINH;

®  yYMCHHMS BBIIBUTATh TUTIOTE3HI MPU PEIICHUH YIeOHBIX 33124 ¥ MOHUMAaHUS HEOOXOAUMOCTH UX
MIPOBEPKH;

® [IOHWMAHUS CYITHOCTH aJITOPUTMUYCCKUX NPEANHCAHUI U YMEHUE JICHCTBOBATh B COOTBETCTBHH C
MPETIOKCHHBIM alTOPUTMOM;

® yYMEHHS CaMOCTOSITENIbHO CTaBUTH IIE€TTM BHIOMPATh U CO3/1aBaTh aITOPUTMBI JIJISl PEIIeHUs yUeOHbIX
MaTeMaTHIECKUX TPoOIIeM;

®  CIIOCOOHOCTH IJIAHHPOBATH U OCYIIECTBIATh ACSITCILHOCTh, HAMTPABICHHYIO HAa PEIICHUE 337134
HCCJICIOBATEIBCKOTO XapaKTepa;

PAIIMOHAJIBHBIE YUCJIA

BrinmyckHUK HayduTCH:

1) noHnMaTh 0COOEHHOCTH IECATHIHON CUCTEMBI CUNCIICHUS;

2) BaieTh MOHATUSIMH, CBA3AHHBIMH C JETUMOCTBIO HATYPAJIbHBIX YHCEIT;

3) BBIpaXaTh 4YHCIa B SKBUBAJICHTHBIX (OpMax, BeIOMpas HamOoJice MOIXOMASAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOH CHTYyaIluH;

4) cpaBHHUBATH U YIIOPAJOYUBATH PAIlIOHATBHbIE YUCIIA

5) BBITIONHATH BBIYMCIIEHUS C pAIIOHAIBHBIMH YWCJIAMH, COYETash YCTHbIE W MHCHMEHHBIE NPUEMBI
BBIYUCIICHUN, TIPUMEHSATH KAJIBKYIIATOD;

6) WCIOJL30BaTh TOHSATUS U YMEHUS, CBA3aHHBIC C MPOMOPIMOHAILHOCTHIO BEIUYMH, TPOIICHTAMU B XOJIe
pElIeHrsT MaTeMaTHIeCKHX 33/1a4 ¥ 33]1a4 U3 CMEXXHBIX IIPEIMETOB, BBHIIIOIHATh HECTOXKHBIE TPAKTUIECKHIE
pacyéThl.

Buvinycxkuux nomyuum 603moocHocmuy.:

7) RO3HAKOMUMbCA C NOSUYUOHHBIMU CUCHEMAMU CYUCTEHUSL C OCHOBAHUAMU, omauyHbiMu om 10;

8) yenyoums u pazsumo npedcmasieHus 0 HAMYypPaIbHbIX YUCLAX U CEOLUCMBAX 0eUMOCHIUL,

9) Hayuumvca UCHONBL308AMb NPUEMBL, PAYUOHATUUPYIOWUE BBLIYUCTEHUS, NPpUOOpecmu  NPUBLIYKY
KOHMPOAUPOBAMb BbIUUCTIEHUS, BbIOUPAST NOOXOO0AWULL 051 CUMYAyUL CHOCOD.



JIEVUCTBUTEJBHBIE UYACJIA

BrinmyckHUK HayduTCS:

1) ucnonp30BaTh HAYATBHBIC TPEICTABICHIUS O MHOXKECTBE JCHCTBUTENBHBIX YHCET,

2) BIajeTh MOHATHEM KBaJIPATHOTO KOPHSI, IPUMEHSTH €TI0 B BHIYHCIICHUSIX.

Buinyckuux nomyuum 603mMoiCHOCHb!

3) passums npedcmagienue 0 YUcie U YUCL08bIX CUCTIEMAX O HAMYPATbHBIX 00 0eUCMEUTNENbHBIX YUCET, O
PO BLIYUCTEHULL 8 YET0BEYECKOU NPAKMUKe,

4) pazeumv u yenyoumv 3HAHUSA O OeCAMUYHOU 3ANUCU OeliCMBUMETbHbIX Yucel (nepuoouyeckue u
Henepuoouyeckue opoou,).

N3MEPEHMS, IPUBJINKEHUSA, OIEHKHN

BBINYyCKHUK HAYYIHUTCS:

1) ucmoap30BaTh B XOJC PEHICHUS 3a1a4 DJIEMCHTApHBIC TMPEACTABICHUS, CBSI3aHHBIC C MPHUOIMKEHHBIMU
3HAYCHUSAMH BEJINYHH.

Buinyckuux noxyuum 603mMoiCHOCHb !

2) nowsams, uMO HUCLOBble OAHHble, KOMOPbIe UCNOAB3VIOMCA Ol XAPAKMEPUCTUKY 00BeKmog
OKpYICAOWe20 Mupa, SGISIOMC NPEUMYUWECMEEHHO NPUOIUNCEHHBIMU, YO N0 3ANUCU NPUOTUINCEHHBIX
SBHAUeHUll, CO0epICAuUXCsE 6 UHMDOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUmb O NOSPEUHOCIU
nPUOIUIICEHUSL,

3) nomsame, YmMo NOSPEUIHOCMb PE3YIbIMAmMa GbIHUCICHUL OONNCHA OblMb COUSMEPUMA C NOSPEULHOCTBIO
UCXOOHBIX OAHHbIX.

AJI'EBPAUYECKUE BbIPAKEHUSA

BEINyCKHUK HAYIHTCS:

1) BMageTh MOHATHIMHU «TOXICCTBO», «TOXICCTBCHHOE MPeoOpa3oBaHUE», PEIIATh 3aJaud, COJACPIKAIIUC
OyKBEHHbIE JaHHBIC; paboTaTh C (HOpMYIaMu;

2) BBITIONHSTH PEOOpa30BaHMUS BRIPAXKCHUH, COJIEPIKAIIMX CTETICHH C IENIBIMU TIOKa3aTeNIIMH U KBa/IpaTHBIC
KOPHHU;

3) BBIMOJHATH TOXICCTBEHHBIC MPEOOPA30BaHKS PAIMOHANBHBIX BhIPAKEHUN Ha OCHOBE TPABWIT JACHCTBHI
HaJl MHOTOWICHAMH U aJITeOpandeCKUMH JIPOOSIMU;

4) BBIMTOITHATD Pa3I0KECHUE MHOTOWICHOB HA MHOXKHTEITH.

Buvinycxkuux nomyuum 603modcHocmuy.:

5) mHayuumvcs GuLINOIHAML MHO2OUIA206ble NPeoOPA306AHUS PAYUOHATILHBIX 6bIPAJNCEHUL, NPUMEHSIS.
WUPOKULl Habop cnocobo8 u NPUEMos;

6) npumeHsmb MONCOCCMBEHHbIE NPeoOPA308aHUs O/ pPeuleHust 3a0a4 U3 PA3IUYHbIX pa30enos Kypcd
(Hanpumep, OJ1 HAXOAHCOCHUSL HAUOOIbULE20/HAUMEHBULE20 3HAYCHUSL BbIPANCEHUSL).

YPABHEHMUSA

BrinmyckHuK Hay4uTCS:

1) pemath OCHOBHBIC BHIIBI PAIMOHAIBHBIX YPaBHEHUI C OJHOM IMEpEMEHHOM, CHCTEMBI IBYX YpaBHEHUH C
JIBYMS IEPEMEHHBIMU;

2) MOHUMATh YpaBHEHUE KaK BAKHEUIIYI0 MAaTeMaTUYECKYI0 MOJENb [Jsl ONUCAHUA U U3y4YCHUs
Pa3HOO00pa3HBIX peabHBIX CUTYAIlUil, pelIaTh TEKCTOBBIE 3a1a9l areOpandecKuM METOA0M;

3) mpuMeHsATh rpadUUuecKhe NPEACTABICHUS Ul HCCIENOBaHMs ypaBHEHWH, UCCIEIOBAHUS M DPEIICHUS
CHUCTEM YpaBHEHUM C ABYMsI IEPEMEHHBIMU.

Buinyckuuk nonyuum 603mMoMCHOCb!

4) osnademv cneyuanbHbIMU NPUEMAMU peUleHUs. YDAGHEHUL U CUCTeM YDABHEHULl, V8ePeHHO NPUMEHAMb
annapam YpaeHeHull O peuwieHus pPasHOOOPA3HbIX 3A0ay U3 MAMEMAMUKU, CMENCHbIX NpeoMemos,
NPAKMuKU;



5) npumenamv epagpuueckue npedcmagnenus 0N UCCAEO06AHUS YPAGHEHUl, Ccucmem YpasHeHul,
cooepoicawux OYKeeHHble KOIphuyuenmoi.

HEPABEHCTBA

BBITYCKHUK HAYYUTCS:

1) HOHUMATE ¥ TPUMEHSTH TEPMHHOJIOTHIO U CHMBOJTHKY, CBSI3aHHBIC C OTHOIIICHHEM HEPaBCHCTBA, CBOWCTRA
YHCIIOBBIX HEPABECHCTB;

2) pemiath JTMHEHHbIC HEPABEHCTBA C OJHOW TIEPEMEHHOMN M MX CHCTEMBbI; PElIaTh KBapaTHBIC HEPABCHCTBA C
OTIOpO¥ Ha rpadUUeCKUE MPEACTABICHHUS,

3) NpUMEHSATH ammapaT HEPaBEHCTB JUTS PEIICHUS 3a/1a4 U3 Pa3IMIHBIX Pa3IeIoB Kypca.

BoinyckHUK nOIyuum 603MOANCHOCIb HAYYUMbCSL

4) pasznoobpasneim npuémam O0OKA3amenbCmeda HePaseHCms; YEePeHHO NPUMEHSAMb annapam HepaseHCcme
0715 pewenusi pazHoOOPA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0a U3 CMENCHbIX NPEOMEN08, NPAKMUKIL

5) npumensmov epaguueckue npedcmaenenusi 0N UCCICOOBAHUS HEPABEHCMS, CUCMEM HePABEeHCMS,
cooepoicawux OYyKeeHHble KOIphuyueHmoi.

OCHOBHBIE ITIOHATHSA. YNCJTOBBIE @ YHKIIUUN

BrimyckHHK HayduTCH:

1) moHWUMATP H WCIOJIB30BaTh (DYHKIMOHAJBHBIC TIOHATUS W SI3BIK (TEPMHUHBI, CHUMBOJIMYCCKHE
0003HauCHNA);

2) cTpouTh rpadUKd IJIEMEHTAPHBIX (QYHKIHIA;, WCCIENIOBATh CBONCTBA YMCIIOBBIX (YHKIMH Ha OCHOBE
M3YYCHUS TIOBEJICHUS UX TPaUKOB;

3) moHMMATh PYHKIMIO KaK Ba)XHEHIIYI0 MaTeMaTHYeCKyI0 MOJIEINb JJIsl OIHCAHUS MPOIECCOB U SBICHUM
OKPYIXKAIoIero MUpa, MPUMEHITh (QYHKIIMOHAIBHBINA SI3BIK JITISI OTIMCAHWS W WCCIICAOBAHHS 3aBUCHMOCTEH
MEXy (PU3NICCKIUMU BETMYUHAMH.,

Buvinycxuux nonyuum 603mocHoOCms HAYUUMbCAL:

4) nposooums UCcred08anUsl, CEA3AHMbIE C UFYYEHUEM CEOUCME DYHKYUL, 6 MOM YUCle ¢ UCHOIb308AHUEM
KoMnblomepa, Ha OCHO8e 2pApUKO8 U3VUEHHBIX QYHKYUl cmpoums Oonee CLodCHble epauru (KYCOuHO-
3a0aHHble, C «BHIKOJIOMBIMUY MOUKAMU U M. N.);

5) ucnonvzogamv GYHKYUOHATbHBIE NPEOCMABLEHUSL U CBOUCBA QYHKYUL 01 PEUEHUS MAMEMAMUYECKUX
3a0ay U3 paziudHbIx pazoenos Kypcd.

YUCJIOBBIE IIOCJIEJOBATEJIBHOCTH

BrimyckHuK HayduTCS:

1) mOHUMATH ¥ UCTIONIL30BATh SI3BIK MOCIICA0BATEIIBHOCTEH (TEPMUHBI, CAMBOJIMUECKUE 0003HAUCHHS);
2) mpUMEHSTh (OPMYIBI, CBS3aHHBIC C APU(PMETHUYSCKOW M T€OMETPHUYECKOW MPOTPECCUsMU, U alllapar,
c(OPMHUPOBAHHBIN MTPU U3YUCHUH JIPYTHX pa3zelioB Kypca, K PEelIeHHIO 3a]1a4, B TOM YHCIIe C KOHTEKCTOM M3
peaTbHOM KU3HHU.
Buinycknuk nonyuum 603mMoiCHOCb HAYYUMBCA:

3) pewiamv KOMOUHUPOBAHHBIE 3a0AUU C NPUMEHEHUeM (QOpPMYNL N-20 UIeHa U CYMMbl NEPEbIX N UIEHOS
apugmemuueckoll U 2eoOMempudecKol Npozpeccuti, NpUMeHssi npu  SMOM annapam YpasHeHuu u

HepageHcms;
4) nonumame apupmemuuecKyro u 2eoMEeMPULECKyI0 NPOSpeccuu KaxK QyHKYuu HamypaibHo2o apeymMeHma,
CA3BIBAMDb  APUPMEMUYECKYI0  NPOZPeCccur0 ¢ JUHEUHbIM — POCHOM,  2eOMempuyeckyilo — ¢

IKCNOHERYUATIbHBIM DOCMOM.

OIIMCATEJIBHAA CTATUCTHUKA

BBIHYCKHI/IK HAay4YUTCA HCIIOJIL30BATH HpOCTeﬁMHC CIIOCOOBI MNPpCACTABJICHUA W aHalin3da CTATUCTHYCCKHUX
JaHHBIX.



Buvinycxuux nonyuum @o3moscnocms npuobpecmu nepeoHaudIbHbLL ONbIM OP2aHU3ayul cOopa OAHHLIX HPU
npoGedeHul Onpoca OOWECBEHHO20 MHEHUs, OCYWECMEIsiMmb UX aHATU3, NPedCmAgIsimb pe3yibmanmvl
onpoca 6 sude maodauywl, OUASPAMMDBL.

CIIYYAUWHBIE COBBITHAA U BEPOATHOCTD

BBIHYCKHI/IK HAYy4YUTCA HAXOAUTb OTHOCUTCIIbHYIO YaCTOTY U BEPOATHOCTH cnyqaﬁﬂoro coOwITHS. B blNn)yCKHUK
nojiydunt 603MOINCHOCMb npu06pecmu onsim npoeeéenuﬂ Cﬂy’{auvalX IKCnepumermos, 6 mom 4ducie c
NOMOWbIO KOMNbIOMEPHO2O MOO@JZMPO@CIHM}Z, UHmepnpemayuu ux pes3yirbmanios.

KOMBHUHATOPUKA

BrInyCKHHMK HaydnTCs periaTh KOMOMHATOPHBIE 3a7]a9i Ha HAXO0XKICHUE YUCIIa 00BEKTOB MJIH KOMOWHAITUH.
Buinycxkuux nomyuum 603mModiCHOCIb HAYUUMBCS HEKOMOPLIM CREYUATbHBIM NPUEMAM peuleHUs
KOMOUHAMOPHBIX 3a0at.

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA TEOMETPHUHU B 7—9 KITACCAX
Harusinnas reomerpus

BrimyckHuK HayduTCs:

1) pacnio3HaBaTh Ha YepTeKaX, pUCYHKAX, MOJCISAX M B OKPYKAIOIIEM MHUPE TUIOCKHE U MPOCTPAHCTBCHHBIC
reoMeTpudecKue purypsr;

2) pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOIBHOTO MapajlieNienuIieia, MPaBUIbHON MUPaMUIbl, IHIHHIPA
Y KOHYCa,;

3) ompenensATh MO JHHEHHBIM pa3MepaM pa3BEPTKH (GUTYpHl JUHEHWHBIC pa3Mepbl camoi (GUTYpHl H
Hao00poT;

4) BBIYUCIATH 00BEM IPSIMOYTOHHOTO MapajlieeuIea.

Buinycknuk nonyuum 603modxcHocmu:

5) evluucisames 00BEMBI HPOCMPAHCMBEHHBIX 2€OMEMPULECKUX (DUSYD, COCMABGIECHHBIX U3 NPAMOY2OTbHbIX
napanienenuneoos;

6) yenyoums u pazeums npeocmagieHus: 0 NPOCMPAaHCMBEHHbIX 2e0MEeMPUYecKux ueypax;

7) npumename nousimue pazeépmyiu 0Jis 6bINOIHEHUS NPAKMUYECKUX paAcyémoa.

TI'eomeTpuueckne purypsoi

BrimyckHuK HayduTCS:

1) monb30BaThCS SA3BIKOM TEOMETPUU ISl OMKCAHUS MPEAMETOB OKPYXKAIOIMIETO0 MHpPa M WX B3aHMHOTO
PaCTIOIOXKEHYIS;

2) pacro3HaBaTh ¥ H300pakaTh Ha YEPTEKaX U PUCYHKAX FCOMETPHUCCKUE PUTYPhI U UX KOH(PHUTYpaIIUH;

3) HAXOAWUTH 3HAYCHUS JUIVH JIMHEHHBIX 3JIEMCHTOB (DPUT'yp U MX OTHOIIEHUS, TPayCHYIO Mepy yriaoB oT 0 10
180°, mpuMeHsisi ONpeneNeHus, CBOMCTBA W TNPH3HAKH (QUTYp W WX D3JIEMEHTOB, OTHOIICHUS QHTYD
(paBeHCTBO, TTOI00ME, CHMMETPHH, TIOBOPOT, TTAPAJIICIBHBIN TIEPEHOC);

4) omepupoBaTh C HAYAIBHBIMH MOHATHUSMU TPUTOHOMETPHU M BEHITIOJMHSITH DJIEMCHTAPHBIC OTEpalliH HaJl
(YHKIVSIMH yTJIOB;

5) pemath 3a7aYd Ha JIOKa3aTENIbCTBO, ONMUPAsSCh HA M3YYCHHBIC CBOMCTBA (DUTYp M OTHONICHUH MEXIy
HUMU ¥ IPUMEHSIS U3YYCHHBIC METOIbI JJOKA3aTEIbCTB;

6) pemaTh HECIOXKHBIC 337]aui Ha TIOCTPOCHHE, TPUMEHSST OCHOBHBIC AJITOPUTMBI TIOCTPOSHUS C MIOMOIIBIO
LUPKYJIS U JIMHEWKH;

7) pemarth MpocTeime mIaHIMEeTPHYECcKre 3aa9d B POCTPAHCTRE.
Buinyckuuxk noxyuum 603mMoMCHOCIb !

8) osrademv memoodamu pewieHus 3a0a4 HA BbIYUCIEHUS U OOKAZAMENbCMBA: MemoooM O NPOMUBHOZO,
Memooom nododUsl, MemMoOOM nepedbopa 8apuaHmos U Memooom 2eoMempuieckux Mecim moyex;

9) npuobpecmu onvlm NPUMEHEHUs al2eOPaAUYecKo2o U MPUSOHOMEMPULECKo20 annapama u uodeu
O0BUIICEHUSL NPU PEULEHUU 2eOMEMPUYECKUX 3A0aY,

10) osrademv mpaduyuoHHOU CXemoll peuieHuss 3a0ay HA NOCMPoeHue ¢ NOMOWbIO YUPKYIS U TUHEUKU.
amanu3, nNOcmpoerue, QOKA3amenbCmeo U UCCIe008anue;



11) nayuumvca pewiamsv 3a0a4u HA NOCMPOCHUE MEMOOOM 2e0OMEeMPUYecKo20 Mecma mouex u mMemooom
nooobus,

12) npuobpecmu onvim ucciedo8anus CE0UCME NIAHUMEMPUUECKUX Gueyp ¢ NOMOWbI0 KOMNbIOMEPHbIX
NPOSPAMM;

13) npuobpecmu onvim 6vlnOAHEHUS NPOEKMO8 Nno memam: «leomeTpudeckne TmpeoOpa3oBaHms Ha
TUIOCKOCTHY, «ITocTpoeHHe 0TPE3KOB 0 PopMyIieH

HN3mepeHne reoMeTpHYECKUX BEJTHIUH

BEITTyCKHUK HAY4YHUTCS:

1) ucrnonp30BaTh CBOMCTBA M3MEPEHHS JUIMH, IDIOMIAACH W YIVIOB MPH pEIICHWH 33a7ad Ha HaXOXKICHHE
JUTMHBI OTpe3Ka, JJINHBI OKPY>KHOCTH, JJIUHBI AYTH OKPYKHOCTH, TPaAyCHON MEpHI yTa;

2) BBIYUCIIATH JUTHHBI JIMHEHHBIX DJIEMEHTOB (DPUTYP M WX YTJIIbI, HCIIONB3YS (DOPMYIIBI JUIMHBI OKPY>KHOCTU H
JUTUHBI JTyTH OKPY>KHOCTH, (POPMYIIBI IDIOmaaen Guryp;

3) BBIYUCIATH TUIONIAJM TPEYTOJLHUKOB, IMPSIMOYTOJILHUKOB, MapajlielorpaMMOB, Tpamnenuid, Kpyrop H
CEKTOPOB;

4) BBIYHUCTIATD JJTUHY OKPY>KHOCTH, JUTMHY JIyTH OKPYKHOCTH;

5) pemarp 3aJaud Ha JIOKA3aTENLCTBO C HCIONB30BaHHEM (DOPMYJ JUTUHBI OKPYXXHOCTH M JUTHHBI JTyTH
OKPY>KHOCTH, (hOpMYJI TUTOIIAACH huryp;

6) pemiath MPaKTHYECKUE 3aJla4M, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUYCCKUX BEIUYUH (UCTOJIB3YS TpH
HEOOXOAMMOCTH CITPABOYHUKH M TEXHUYIECKUE CPEIICTBA).

Buvinycxkuux nomyuum 603modcHocmuy.:

7) ebluuciamy naowaou Queyp, COCMagieHHbIX U3 08yx uiu 6onee NPIMOY20AbHUKOS, NAPALIEI0SPAMMOS,
MpeyeobHUKO8, Kpyaa U CeKmopa,

8)  ebiuucnamb  nAOWAOU  MHO20Y20NbHUKOS,  UCHOAL3YS — OMHOWEHUS — PAGHOBEIUKOCMU U
PABHOCOCMABNIEHHOCIU;

9) npuobpecmu onvlm npUMEHEHUs aAneedPAUYEcKoc0 U MPUSOHOMEMPULECKO20 annapama u uoeli
O0BUDICEHUSL NPU peleHUU 3a0ay Ha GbIYUCIeHUe NI0WAdel MHO20Y20IbHUKOS.

Koopaunatsl

BBINYCKHUK HAYYHUTCS:

1) BBIYKCTISTD AJTHHY OTPE3Ka MO KOOPAUHATAM €0 KOHIIOB; BHIUMCIIATH KOOPAWHATHI CEPEAMHBI OTPE3Ka,

2) UCTOJIL30BATh KOOPIHHATHBIN METO JJTs M3YUCHHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.
Buinycknux noayuum 603mMoiCHOCHb:

3) 06rademsv KOOPOUHAMHBIM MEMOOOM PEUeHUs 3a0aY HA BbINUCIEHUE U OOKA3AMENbCIEO;

4) npuobpecmu onvim UCNOAL306AHUSL KOMNBIOMEPHBIX HPOSPAMM Ol AHAAU3A HACHBIX CIYYaes
B3QUMHO20 PACNONONCEHUS OKPYHCHOCMEN U NPIMBIX,

5) npuobpecmu onvim evinonmenus npoekmoe ua memy «llpumenenue KOOPOUHAMHO20 Memood npu
pelienuu 3a0a4 Ha 8bIHUCTICHUE U 0OKA3AMETbCMBO ).

BexTopsl

Breimyckauk Hayuutcs: 1) omepupoBaTh C BEKTOpaMH: HAXOAWTh CyMMY W Pa3HOCTh JBYX BEKTOPOB,
3aJJaHHBIX TEOMETPHUUECKH, HAXOUTh BEKTOP, PABHBIN MPOU3BECHUIO 33/IaHHOTO BEKTOPa Ha YHCIIO;

2) HaxOJUTh JIJISl BEKTOPOB, 3aJIAHHBIX KOOPJUHATAMU: JIJIMHY BEKTOpa, KOOPJIUHATHI CYMMBI H Pa3sHOCTH
JBYX W 0OJee BEKTOPOB, KOOPJUHATHI MPOU3BEACHUS BEKTOpa HA YWCIO, MPUMEHSS NMPH HEOOXOAMMOCTH
COYETATEIbHBIH, MEPEMECTUTEILHBIA U PACIIPE/ICIIUTEIILHBIA 3aKOHHI,

3) BBIYHCIATH CKAJSIPHOE MPOU3BEJCHUE BEKTOPOB, HAXOJUTh Yrol MEXIY BEKTOPaMH, yCTaHABIMBATH
MEPICHINKYISIPHOCTD MPSIMBIX.

Buvinycxkuux nomyuum 603modcHocmuy.:

4) osnademv 6eKMOPHbIM MEMOOOM O/l PellerUss 3a0ay Ha bIYUCTeHUe U OOKA3AMETbCMEO;

5) npuobpecmu onvim evinonHeHuss nPoexmos Ha memy «llpumenenue 6eKMoOpHO20 Memooda nNpu peueHuu
3a0a4 Ha 8blYUCTEHUEe U OOKA3AETbCEO ).



Conep:xanue yueOHOro nmpeaMera MaTeMaTUKa (ajiareopa)
APUOMETHUKA

PanuonanbHble YHCaA. PacumpeHHe MHOXECTBA HATypPaJIbHBIX YHUCCII 1O MHOXXECTBA ICJIBIX. MmnosxecTBa
HEJIBIX YUCCII 10 MHOXCCTBA pallMOHAJIbHBIX. PannonanpHOE YKCIIO KaK OTHOIICHHE M N , TAC M — IICJI0C
4YKncCJIo, N — HaTypaJIbHOE. CreneHsb ¢ LCJIIBIM ITOKa3aTCIICM.

JeiictBuTesabHble uncaa. KBagpaTHelii kopeHp U3 uncia. KopeHb TpeTbeil cTemeHu. 3amuch KOpHEM c
MIOMOIIBIO CTENEHU C IpoOHBIM moKazateneM. IlonsTue 00 uppanuoHanbHOM umcie. MppannoHanbHOCTh
YrciIa ¥ HECOM3MEPUMOCTh CTOPOHBI M TUArOHANU KBajpata. JlecsTnanble npuONMKeHUsI HppaOHaTbHBIX
gucen. MHOXECTBO JAEHCTBUTENIBHBIX YHCENl; IPEACTABICHUE ICHCTBUTENBHBIX 4YHCEI OECKOHEUYHBIMU
necaTudHbIMU Opo0simu. CpaBHEHME JeiicTBUTeNbHBIX uncen. KoopaunarHas npsmas. M300paxxenue ducen
TOYKaMH KOOPAMHATHOM MpsiMoi. UKcIoBbIE TPOMEKYTKH.

H3mepenusi, npudianxeHns, oneHKkn. Pa3Mepsl 00bEKTOB OKpYKalolero MUpa (0T 3JeMEHTAPHbBIX YaCTHII
1o BcenenHoif), AMUTEIBHOCTH MPOLECCOB B OKPYXKAIOIIEM MHpE. BpigeneHne MHOKHUTEISI — CTEleHH
necatd B 3anucu uucina. IIpubmmk€HHOE 3HaueHHE BEIMYMHBI, TOYHOCTh npuOmmxeHus. Ilpukunka u
OLIEHKA Pe3yJIbTaTOB BBIUMCIICHUI.

AJITEBPA

Aaredpanyeckue BbIpaxeHUusl. DyKBEHHBIE BBIPAXEHHS (BBIPAKEHUS C TEpeMEHHBIMH). YucioBoe
3HauYeHHE OYKBEHHOTO BhIpaxeHHs. JlomycTUMbIC 3HAYCHHS MTEPEMEHHBIX. [10/ICTaHOBKA BBIpaKCHUN BMECTO
nepeMeHHbIX. [IpeoOpa3oBanue OYKBEHHBIX BBIPOKCHUI HAa OCHOBE CBOWCTB apu()METUYCCKHUX JECHCTBHIM.
PaBencTBO OykBeHHBIX BBIpakeHHH. TokmecTBo. CTEleHbh C HATypaldbHBIM IOKa3aTeleM M e€ CBOMCTBA.
Opnnounensl U MHOrowieHbl. CreneHb MHOrowieHa. Clo)KeHHE, BHIYMTAHHE, YMHOXXEHHUE MHOTOWICHOB.
@opMysIBl  COKpamEHHOTO YMHOXEHHS: KBaIpaT CyMMBI H KBaapaT paszHoctd. Popmyna pa3zHOCTH
kBazapaToB. [IpeoOpa3oBaHue 11e10T0 BEIpaKEHUSI B MHOTOWIEH. Pa3noykeHne MHOTOYICHOB HA MHOKHTEIIH.
Muorounensl ¢ oaHod nepemeHHOM. Kopenbp wHorounena. KsaapaTHbld TpEXUiieH; pas3ioKeHUE
KBaJpaTHOTO TpEXWIeHAa Ha MHOXUTENH. AnreOpamdeckas npo0b. OCHOBHOE CBOWMCTBO aireOpamdecKoin
npoou. CrnokeHuWe, BBIYATAHWE, YMHOXCHHE, JCICHHE anreOpandeckux apoOeit. CrerneHb C IIeIbIM
ToKazaTelieM u e€ CBOMCTBa. ParimoHaIbHBIE BEIPAKECHUS B X IMpeoOpazoBanus. J[oka3aTeabCTBO TOXKIIECTB.
Ksanparasie kopau. CBolicTBa apupMETHIECKUX KBAAPATHBIX KOPHEH W UX MIPUMEHEHHE K MPeo0pa30BaHUIO
YHCIIOBBIX BHIPAKEHUI U BEIUNCIICHUSIM.

YpaBHenns. YpaBHeHHe ¢ ofHOW mepeMeHHOW. KopeHp ypaBHeHHs. CBOWCTBAa 4YHMCIOBBIX PaBEHCTB.
PaBHOCUIEHOCTE  ypaBHeHWil. JluHeiiHoe ypaBHenme. KsanmpatHoe ypaBHeHue: (opMmynia KOpHeEH
KBaJIpaTHOTO ypaBHeHUs. Teopema Bueta. Penienue ypaBHEHUH, CBOJSAIIMXCS K JUHEUHBIM U KBaJpPaTHBIM.
[Ipumepsl perieHUst ypaBHEHMH TpeTbeld W 4eTBEPTOM cTemeHel. Pemienne ApoOHO-panMOHANBHBIX
ypaBHEHUH. YpaBHEHUE C IByMs NepeMeHHbIMU. JIuHEelHOe ypaBHEHHUE C JIByMs MEPEMEHHBIMH, TPUMEPHI
pelieHnsi ypaBHeHHH B Ienbix ywciax. Cuctema ypaBHEHHH ¢ ABYMs NEepeMEHHBIMU. PaBHOCHMIBHOCTD
cucteM. CHCTeMBbl IBYX JMHEWHBIX YpPaBHEHHH C JABYMS IEPEMEHHBIMM; pEIIEHHE IOJCTAHOBKON W
cioxxeHueM. I[Ipumepbl pernieHus CUCTEM HEIMHEMHBIX YpaBHEHMH C JIByMsl TNE€peMEHHbIMH. PerieHue
TEKCTOBBIX 3ajad airedpandeckuM crocoOoMm. JlekapToBbl KOOpAWMHATHI Ha IUIOCKOCTU. ['padudueckas
WHTEPIIPETAIUs YPABHEHHUS C IBYMS TIepeMeHHbIME. [ paduk THHEHHOTO YpaBHEHHUS C TBYMs TIEpEMEHHBIMU;
yrioBoi K03()(HUIMEHT MPSAMOH; YCIOBUE MapaLICIbHOCTH HPsAMbIX. ['paduku mpoCTeHIINX HEIUMHEHHBIX
ypaBHEHHUH: mapaboina, runepOona, OKpy>KHOCTh. [ paduueckas HHTEpIpeTalys CUCTEM YPaBHEHHN ¢ IBYMS
TIepEeMEHHBIMH.

HepaBencrBa. YucnoBble HepaBEeHCTBA M HMX CBoWicTBa. HepaBeHCTBO ¢ OJHOM mEpeMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHETHbIE HEpaBEHCTBA C OJHOM mepeMeHHoW. KBaipaTHble HepaBEeHCTBA.
CucteMbl HEPaBEHCTB C OJJHOU MEPEMEHHOI.



OYHKIUHN

OcHoBHbIe MOHATHS. 3aBUCUMOCTH Mexay BennunHamd. [lonstue ¢yHknum. O6macT ompeaeneHus u
MHOXecTBO 3HaueHHH (yHKkumu. CrocoOsl 3amanus QyHkuun. ['padux ¢pynknmm. CpoiictBa (QyHKUUH, HX
otoOpakenne Ha rpaduke. [Ipumepsl rpaguKoB 3aBHCHMOCTEH, OTpPaKAIOUIMX pealbHbIE IPOLECCHI.
Yucaossle pynknnu. OyHKINHU, OMKCHIBAIOIINE NPSAMYIO B 00paTHYIO IPOIOPLHOHAIBHEIE 3aBUCUMOCTH,
ux rpaduku u cBoricTa. JluHeitnas pyukuus, e€ rpaduk u croricta. KBaapatuunas GyHkiwms, eé rpaduk u
cBolicTBa. CTeneHHble QYHKIWHU C HaTYypaJbHBIMH MOKa3aTessiMU 2 U 3, ux rpaduku u cBoicTea. ['paduku

Gynxumi yzx/;,yZ% S Y=1x1

YucnoBblie Nocj1e10BaTeJTbHOCTH. [NonsTue YUCIIOBOU MOCIIEeI0BATENHHOCTH. 3amanue
MOCIIE0OBATEIBHOCTH  PeKyppeHTHOH (dopMmymoit u  dopmynoii n-ro uwieHa. Apudmernyeckas u
reoMeTpuyeckas mnporpeccud. PopMyiibl N-ro wieHa apuMETHUCCKOH M I'€OMETPUUYECKOW IPOTrPECCHIA,
CyMMBI TIEPBBIX N-X WICHOB. M300pakeHrWe UIECHOB apu(METHUECKOW M TEOMETPHUUICCKON IpOTpeccuit
TOYKAMU KOOPJIMHATHOM MIIOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHIIUANBHBINA POCT. CI0KHBIE MPOIICHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareabHas craTucTuka. [IpencraBieHre MaHHBIX B BUJAE TaOnwil, auarpamm, rpadukoB. CrydaiiHas
U3MEHYHBOCTh. CTATUCTUYECKHUE XapaKTCPUCTUKH Habopa MaHHBIX: cpeaHee apu(METHYecKoe, MEIUaHa,
HaunOoIblllee U HANMEHbIIIee 3HAUYCHHSI, pa3Max. [Ipe/icTaBieHre 0 BBIOOPOYHOM HUCCIICIOBAHUH.

Cayuaiinblie co0bITHSI U BEPOSITHOCTB. [loHATHE O CiydyailHOM OmbITEe M CilydaiiHOM coObiThH. YacToTa
ciryyaiiHOro coObITusl. CTaTUCTUUECKHUH MTOXO0/ K MOHATHIO BEPOATHOCTU. BEeposATHOCTH POTUBOIOI0KHBIX
coObITHiil. HesaBucumble coObITHSI. YMHOKEHHE BEepOsATHOCTEH. JlocTOBEpHBIE M HEBO3MOXHBIE COOBITHSI.
PaBHOBO3MOXHOCTH cOOBITHI. Kitaccuueckoe onpeneneHne BEposSTHOCTH.

KomounaTopuka. Pemenne xkoMOMHATOpHBIX 3afad mepebopoM BapuanToB. KomOWHaTOpHOE NpaBUIIO
ymuoxkernus. IlepecranoBku u ¢akropuan. JIOTUKA W MHOXECTBA TeopeTnko-MHOKECTBEHHBIC
MOHATHSA. MHOXECTBO, DJJIEMEHT MHOXECTBAa. 3alaHhe MHOXKECTB IIEPEUYHCICHUEM JJIEMCHTOB,
XapaKTePUCTUICCKUM CBOMCTBOM. CTaHIapTHBIC 0003HAUCHUS YUCIIOBBIX MHOXKECTB. [lycTOe MHOXKECTBO H
ero obosHaueHue. IlogmHOXkecTBo. OOBEAMHEHHME W TIEPECCUCHHE MHOXKECTB, PAa3HOCTh MHOXKECTB.
NnnrocTpauusi OTHOIIEHUN MEXAY MHOXECTBAMU C TOMOIIBIO nuarpamm Jinepa — Benna. DnemeHTH
norukd. [oHsITHE 0 PAaBHOCWIBHOCTH, CICIOBAaHUH, YIOTPEOJICHHE IOTHYECKUX CBA30K €CIH ..., TO ..., B TOM
Y TOJIKO B TOM CJIy4ae, JOTHICCKUES CBI3KH U, WIIH.

MATEMATHKA B UCTOPUYECKOM PA3BUTHUU

Hctopust ¢popMupoBaHHs MOHATHS YHCa: HATypajbHBIE YHCIA, APOOH, HEJOCTATOUYHOCTH PallMOHATBHBIX
qucen A FeOMETPUUYECKUX H3MEpPEHMH, uppaunuoHajibHble uuciia. CTapuHHbBIE CHCTEMBI 3aIIUCH 4YHUCEIl.
Hpo6u B BaBunone, Erunte, Pume. OTkpriTHE OecaTuaHbix qpobeii. CTapuHHBIE cUCTeMBI Mep. JlecsaTHuHble
npoOu u MeTpuueckas cuctema mep. [losBienue oTpunarenbHeIx yncen u Hyis. JI. Maraunkuid. JI. Ditnep.
3apoxaeHue anreOpsl B Heapax apudmMetuku. An-Xopesmu. Poxxnenne OykBerHON cuMBOoMKH. [1. Depma,
®. Buer, P. [lexapt. Hctopus Bompoca o HaxoXIeHHH (GOpPMYN KOpHEH anreOpanveckux ypaBHEHUH,
HEpa3peImMoCTh B padKaiax ypaBHEHUH crernenu, oonpirei 4eTeipéx. H. Taptames, k. Kapgano, H. X.
Abensb, 3. Nanya. M300peTenne MeToa KOOPAUHAT, MO3BOJIAIONIETO IEPEBOAUTE TEOMETPHUECKHE OOBEKTHI
Ha 536K anreOpel. P. Jlexapt u [1. @epma. IlpuMepsl pa3snuyHbIX CHCTEM KOOPAMHAT Ha IUIOCKOCTH. 3ajadya
Jleonapmo Iuzanckoro (duboHAUYM) 0 Kpoiukax, yrciia Gubonaudn. 3amada o maxmMaTHOU mTocke. VicToku
TEOpUHN BEPOSATHOCTEH: cTpaxoBoe Aeno, azapTHele urpel. II. depma u b. Ilackans. 5. bepnymmu. A. H.
Konmoropos.



Conep:xanue yueOHOro nmpeamMeTa MaTeMaTUKa (reoMeTpusi)

Harasignas reomerpus.

Harnsmaele mipejicTaBiieHHss O TPOCTPAHCTBEHHBIX (QUIrypax: KyO, Mapajuienenurne], Npu3Ma,
nupamuja, map, cgepa, KoHyc, mwmmHAp. M3o00pakeHne npocTpaHCTBeHHBIX ¢Guryp. [IpuMepsl cedeHuil.
Mmuororpannuku. IIpaBuiibHble MHOTOTpaHHUKHU. [IprMepsl pa3BEPTOK MHOTOTPAaHHUKOB, LWJIUHIpa H
KOHYyca.

[Nonsitue 06BEMa; equHMIB 00bEMa. O0BEM MPSAMOYTOJIEHOTO MapaUIelenune/a, Kyoa.

I'eomeTpnueckne Gurypsl.

[Ipssmbie u yrael. Todka, mpsiMast, TNIOCKOCTh. OTpe3ok, yd. Yron. Bumer yrios. BepTukanbHble u
cMexHbIe yTibl. buccekTpuca yria.

[TapannensHpie W mepecekaromuecss mpsMmbie. llepneHnuKynsipHble TpsMble. Teopembl O
MapajuIeTFHOCTH U MEPIEeHANKYISIPHOCTH TPsAMBIX. [leprenaukynsap u HakiIoHHas K npsamMoit. CepeTnHHBINA
MEPIICHINKYIISP K OTPE3KY.

I'eomeTrpuyeckoe mMecto Touek. CBOWCTBA OMCCEKTPUCHI YIJIa M CEPEAUHHOTO MEPICHIUKYIApa K
otpe3ky. TpeyronpauK. BricoTa, Mmenuana, OuccekTpurca, CpeiHsAs JUHHUS TpeyroibHrKa. PaBHOOEpEHHBIC U
PaBHOCTOPOHHHME TPEYTONBbHUKH, CBOWCTBA M TPHU3HAKA DPaBHOOENPEHHOTO TpeyronbHuka. [lpu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyronbHuka. COOTHOIICHHS] MEXIYy CTOPOHAMH M YIJIAMHU
TPEYrOJIbHUKA.

CymMMa yrioB TpeyrojbHUKAa. BHemmHwme yriel TpeyroiapbHuka. Teopema @aneca. IlomoOwme
TpeyroiabHuKoB. [lpu3Haku momoOust TpeyronbHHKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHI'€HC OCTPOro yria MpsSMOYTOJBHOTO TpeyronbHukKa U yriaoB oT 0 mo 180°; mpuBeneHue K ocTpoMy
yray. Pemiennie mpsaMOyroiapHBIX TPeyrolbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. DOPMYIIHI,
CBSI3BIBAIONINE CHHYC, KOCHHYC, TaHT'€HC, KOTAHT€HC OJHOTO W TOTrO K€ yryia. PemeHue TpeyroibHUKOB:
TeopemMa KOCUHYCOB U T€OpeMa CUHYCOB. 3aMeuaTeIbHbIC TOUKH TPEYTOJIbHUKA.

UYetbipéxyronpauk. [lapammenorpamm, ero cBoicTBa U npu3Haku. [IpsSMoOyromsHUK, KBaapaT, pomo,
WX CBOMCTBA U MPHU3HAKH. Tparerusi, CpeHss JUHUS TPATISIIH.

MuoroyronsHuK. Brimykasie mHOroyroipHukd. Cymma yrioB BBIIYKJIOIO MHOTOYTOJBHUKA.
[IpaBunIBHBIE MHOTOYTOJIBHUKU.

OxpyxHocTh W Kpyr. Jlyra, xopma. Cektop, cermeHT. lIeHTpanbHBIM yroy, BIUCAHHBIA YTOJI,
BEJMYMHA BIHUCAHHOTO yIia. B3amMHOE pacroiiokeHHe NpSMOM W OKPYKHOCTH, NIBYX OKPYKHOCTEH.
KacatenbHas u cexymias K OKPYXHOCTH, MX CBOHCTBa. BmucaHHble W ONUCaHHBIE MHOTOYTOJBHUKU.
OKpy>XHOCTb, BITUCAHHASA B TPEYTOJbHUK, U OKPY)KHOCTH, OMTMCAHHAS OKOJIO TPEyrojbHUKA. BrncaHHble U
OTMHCaHHBIE OKPY>KHOCTH MPABHIFHOTO MHOTOYTOJIbHHKA.

I'eomeTtpuueckue npeodpasopanus. [lonsatre o paBeHcTBe ¢Guryp. [loHsATHE O MBUXKCHHH: OCeBas H
LEHTpaIbHasi CHMMETPHUH, MapaJUIeIbHBINA IepeHOC, TOBOPOT. [ToHsITHE 0 MOI00UN GUTYDP U TOMOTETHH.

[TocTpoenns ¢ moMomIbI0 MUPKYIS U JuHEWKH. OCHOBHBIE 3a/1a4ll HA TIOCTPOCHHE: JIEIEHNE OTPE3Ka
MONoJiaM; MOCTPOCHUE YIJIa, PABHOTO JaHHOMY; MOCTPOCHUE TPEYTOJbHUKA MO0 TPEM CTOPOHAM; MMOCTPOCHUE
MIEPIICHIUKYJIISAPA K MPSAMOM; TOCTPOSHUE OUCCEKTPUCHI YIIIa; JeNICHUE OTPe3Ka Ha N PaBHBIX YacTEH.

Pemenne 3amad Ha BBIYHCIEHHE, JO0KAa3aT€IbCTBO M IOCTPOCHHE C HWCIIOIB30BAHUEM CBONCTB
M3YYCHHBIX QUTYP.

HN3mepeHue reoMeTpu4YecKuX BeJIUYMH.

Jnuna otpeska. PaccTosiHMe OT TOUKHM J10 mpsiMoil. PaccTosiHue Mexay napajiyiebHbIMU MPSIMBIMHU.
[lepumeTp MHOTOYTOJIFHHKA.

JnrHa OKpy>KHOCTH, YUCTIO T; AJTMHA AYTH OKPY>KHOCTH.

I'pamycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM UEHTPAJBHOIO YyIila W JUIMHOM JIyTU
okpyxHocTH. [ToHsTHE TUTOMAIN TUIOCKHUX GUryp. PaBHOCOCTaBIICHHBIE M paBHOBeNUuKUe Gurypsl. [Tnomaas
npsiMoyroibHuka. [lnomaau napamienorpaMma, TpeyrojibHMKa W Tpamneuuu. [lnomans MHOroyroiabHHUKA.
[Tnomane kpyra u mwiomaas cekropa. COOTHOMIEHUE MEX/TY TLTOMAASIMH MOTOOHBIX (UTYp.

Pemenwne 3anaq Ha BRIYHCICHIE U JOKA3aTEIHCTBO C MCIIOIB30BAHUEM M3YYCHHBIX (DOPMYIL.

Koopaunarsl.

VYpaBuenue npsamoi. Koopaunatel cepenuubl oTpe3ka. @opMyna pacCTOSHUS MEKIY ABYMs TOUKAMU
IJIOCKOCTU. Y PaBHECHUE OKPY>KHOCTH.

Bexropsl. /[nmnHa (Momayns) BekTopa. PaBeHCcTBO BekTOpoB. KommmHeapubie BekTOphl. KoopauHaThI
BEKTOpa. YMHOXXEHHE BEKTOpa Ha YHCIIO, CYMMa BEKTOPOB, Pa3IOKEHUE BEKTOPA MO ABYM HEKOJTMHEAPHBIM
BekTopaM. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIE MOHATHA. MHOXXECTBO, 3JE€MEHT MHOXECTBA. 3aJaHHe MHOXKECTB
MEPEYUCIIEHUEM JJIEMEHTOB, XapaKTEPUCTHYeCKHMM CBoWcTBOM. IlomMHoxecTBo. OOBeaMHEHHE U
MepeceYeHNE MHOMKECTB.



JneMenTshl Joruku. OnpeneneHue. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. JlOKa3aTenbCcTBO OT
npotuBHoro. Teopema, obpatHas nmanHoi. Ilpumep m kKoHTpnpumep. IloHATHE O pPaBHOCHIBHOCTH,
CIIEIOBAaHNUH, YIOTPeOICHNE JIOTHYECKNX CBS30K €CIH ..., TO ..., B TOM U TOJBKO B TOM CIy4ae, JOTHYECKHe
CBS3KHU U, WIH.

I'eomeTpuss B uctopuyeckom pasButuu. OT 3emiemepusi kK reomerpur. [Indarop u ero mkoma.
®anec. Apxumen. IlocTpoeHue mNpaBWIBHBIX MHOIOYroJIbHUKOB. Tpucekuus yria. KampaTypa kpyra.
YaBoenue kyba. Mcropus uucna m. 3omotoe ceuenue. «Hawana» Erknupma. JI. Ditnep. H. U. JlobaueBckwuii.
Ucropus maroro moctymara. M3o0pereHue MeTona KOOPAWHAT, TO3BOJSIONICTO  MEPEBOAMUTH
reoMeTpudeckue OOBEKTHI Ha s3bIK anreopel. P. [exapt m II. ®epma. IIpuMmepbl pasmudIHBIX CHCTEM
KOOPJAMHAT Ha IIOCKOCTH.

COJEPKAHUE YYEBHOI'O IPEIMETA MATEMATHKA (AJII'EBPA)

7 KJ1acc

BroipakeHust u ux npeodpazoBanus. Y papHenus (17 u)
UrcnoBble BBIPAXEHHUS U BBIPAXKEHHA C NepeMeHHBIMH. UWCIOBOE 3HAa4YeHHE OYKBEHHOTO BBIPAYKEHHS.
PaBeHcTBO OyKBEHHBIX BhIpaxkeHUH. TOXAECTBO, JOKA3aTEILCTBO TOXKAECTB. [IpocTeiiie npeobpazoBanus
BBIP@KEHUM C MEPEMEHHBIMU. YpPaBHEHHE C OJHUM HEU3BECTHBIM M €ro KOpeHb. JIMHEeilHoe ypaBHEHHE.
Pemienue 3aau ¢ UCNOIB30BaHUEM JIMHEUHBIX YPaBHEHUN.
Ilpu usyuenuu memuvl UCNONBLIYEMCA NPAKMUYECKUL Pecypc UHDOPMAYUOHHO-00PA3068aMENbHO20 NOPMALA
«Cemesoul knacc benozopvsay paspabomxa ypoxa «Pewenue 3a0au ¢ ucnonrb3oanuem JUHEUHbIX
YPABHEHUIL.

CraTHcTHYeCKHe XapaKTepPUCTHKH (5 1)
Cpennee apudpmeTnieckoe, pazMax ¥ Moja. MennaHa Kak CTaTUCTHYECKas XapaKTepUCTHKA.

®ynknuu (11 49)
Monsitue ¢dynkmuu. O6macte onpenencaus Gynkimu. CrocoObl 3amanus ¢yHkiwm. [paduk GyHKIUM.
Oynxnusa y = kx + b u e€ rpaduk. ['eomerpuueckuii cMmbica kodpduureHtoB. Pynkuus y = kx u ee rpadux
(TIpsiMast IPOTOPITMOHAIBHOCTE ).

Ipu uzyuenuu memvl UCNONLIVEMCS UHDOPMAYUOHHBIL PeCcypC UHGOPMAYUOHHO-00PA308ANETLHO2O
nopmana «Cemeegou knacc benozopvsy unmepaxkmueuwiti niakam <«llpavas nponopyuonansHocmes u ee
epapury.

CremneHb ¢ HATYPAJIBHBIM NoKa3aTeJeM (11 1)
CTeneHb ¢ HATypalIbHBIM TOKa3aTeneM u eé coicTBa. OnHouneH. OyHKIMA y = X', Y = X° ¥ UX TPapUKH.
M3MepeHue BETUYUH.
Ipu u3zyuenuu memvl UCHOTBLIYENCA UHDOPMAYUOHHBIL pPeCypC UHPOPMAYUOHHO-00PA308AMENLHOLO

nopmana « Cemesotl knacc benozopvay paspabomka ypoxa « CmeneHs u ee coUCMBAy.

MHuoroujienbl (17 4)
Muorounen. Crenenb MHorouwieHa. CloKEHHE, BHUMTAHME W YMHOXXCHHE MHOTOWICHOB. PasnmoikeHue
MHOTOYJICHAa HA MHO>KHTEJIH: BEIHECEHHEM OOIIIETO MHOXKHUTENS 32 CKOOKH, CTIOCOOOM IPYIITHPOBKH.

DopMyJabl COKPAIIEHHOT0 YMHOKeHUs1 (19 4)
DopMyIBl COKPAIIEHHOTO YMHOXCHHS: KBaJ[paT CYMMBI, KBaJIpaT Pa3sHOCTH, KyO CYMMbL U KyO PA3HOCHMU.
dopmMyna pasHOCTH KBaJpaTOB, ¢hopmyavl cymmuvl Ky606 u pasznocmu Kyoog. IlpumeHenue Gopmyi
COKPAIIIEHHOTO YMHOKEHUS K Pa3IOKEHUIO Ha MHOKUTEIH.

Ipu uzyuenuu memvl UCNONBLIVEMCS UHDOPMAYUOHHBIL PeCcypC UHGOPMAYUOHHO-00PAZ08ANENLHO2O

nopmana «Cemesoii knacc benoeopvsay paspabomra ypoxa «Keadpam cymmsr u keaopam pazHocmu 08yx
BbIPANCEHULLY.

Cucrembl JIMHeHHBIX YpaBHeHMid (16 1)
JluneitHOe ypaBHEHHE C IByMs II€pEMEHHBIMH, €ro rpaduueckas uHTepnperauus. Cucrema ypaBHEHHH,
MOHSTHE PELICHHUS CUCTEMBI YPAaBHEHUM C IByMs IEPEMEHHBIMHU; PEIICHUE JINHEHHBIX CHCTEM MOACTAaHOBKOH
u anreOpanveckuM cliokeHneM. [ padudeckass MHTEpIIpeTalls CUCTEMbl JTUHEHHBIX YpaBHEHHH C ABYMS
IepeMeHHbIMU. Pelienue 3aau METo10M COCTABICHHUS JINHEMHBIX CUCTEM YPABHEHHH.

[MoBTOpenue. Pemenne 3ana4 (6 1)
Bripaxkenus. ToxnectBa. ToxxaecTBeHHbIE MpeoOpa3oBaHus BhlpakeHHH. JIMHelHOE ypaBHEHHE ¢ OJHOM
nepeMeHHoM. CHCTeMbl JIMHEHHBIX YPaBHEHUH ¢ ABYMsI MepeMEHHbIMU. JIuHeiHas GpyHkuus u e€ rpaduk.
Crenenp ¢ HaTypaJbHbIM IoKazareneM. OpHouneH. MHorouneHel W fAeiictBud Haj HUMH. Dopmyisl



COKpAIIEHHOTO yYMHOXEHUs. PasnolkeHne Ha MHOXUTENU. PemieHue TeKCcTOBbIX 3amad. CTaTUCTHYECKUE
XapaKTEePUCTUKH.

8 ki1ace

PauuonanbHbie 1poou (23 4)
PanmonansHas napoOb. OCHOBHOE CBOWCTBO JpoOH, cokpamieHue apoOed. CrnoxeHue, BBIYATAHUE,
YMHOXKCHHE U JelicHue npoOei. TokmecTBeHHBIE MPeoOpa3oBaHUs PAMOHATLHBIX BRIpAKCHUN. DYHKITHSA

ko
y=-_med rpaduk.

2. KBaagpatnsblie kopHu (19 u)

[TonsTre 00 nppanmonadsHOM uncie. OOmme cBeeHNs 0 NeHCTBUTENBHBIX YnciIaX. KBaapaTHBI KOPEHb,
npuOIKEHHOE 3HAYCHUE KBaJIpaTHOro KopHsa. CBolicTBa KBaapaTHBIX KopHel. [lpeoOpa3oBanus
BBIp)KEHHH, COAEPKAIINX KBaJpaTHbIe KOpHU. OYyHKIMS v = +/x U e€ rpaduk.

3. KBaagpatnsblie ypaBHenus (21 4)

KBanpatHoe ypaBHenume. ®opMmynbl KopHEW KBaapaTHOTO YypaBHeHusa. Teopema Buera. Pemenne
paloHaNbHBIX ypaBHEHUH. Perienne 3agad, NpuBOIAIIMX K KBaAPATHBIM U pallMOHATIBHBIM YPaBHEHHSAM.
Ilpu u3zyuenuu memvl UCNONB3YEMCA UHPOPMAYUOHHBIE PEeCYpCbl UHPOPMAYUOHHO-00PA308AMENbHOSO

nopmana « Cemesoti knacc benoeopvsy paspabomku ypoxos «Keaopamuvie ypaenenusy, « Teopema Buemay.

4. HepaBencta (20 u)

UucnoBble HepaBEHCTBa M UX CBoOMcCTBa. [lodsieHHOE CIOXEHHWE U YMHOKCHHE YHCIIOBBIX HEPABEHCTB.
[IpuMeHeHue CBOMCTB HEPABEHCTB K OLCHKE 3HAYCHUS BbIpakeHUs. JIMHEilHOe HEpaBEeHCTBO C OJHOU
repeMeHHoM. CHucTeMa TMHEHHBIX HEPABEHCTB C OJTHOH IMMepEMEHHOM.

Ilpu  u3zyuenuu membl UCNONBLIYEMCA UHDOPMAYUOHHBIU pecypc UHGOPMAYUOHHO-00pPA3068AMENbHO20

nopmaia «Cemesoli knacc EeﬂOZOpb}Z)) npeseimayus «Pewenue HepaseHcme).

5. Ctenens ¢ meabIM noxkasarejiem (7 4)

CremeHp C TedbIM IMOKazaTeneM W e€ cBoiictBa. CTaHMAPTHBIA BWJ YHCIA. 3alUCh MPUOIMKCHHBIX
3HaueHui. J[elicTBUS Hal NPUOIMKCHHBIMHU 3HAUCHUSMH.

6. DJ1eMeHTBI CTATUCTHKH U TEOPUH BeposiTHOCTEH (4 1)

COop 1 rpynnupoBKa CTAaTUCTHUECKUX JaHHBIX. HarmsaHoe npeacraBieHne CTaTuCTHIeCKON HHpopManun

7. IlloBTopenne. Pemenne 3anau (11 u)

3akpericHre 3HaHW, YMCHHI W HABBIKOB, MOJYYSHHBIX Ha ypoKax 1o teMam: «PanmonanbHbie 1podu 1 nx
cBoiicTBa», «KBamparueie kopHm», «KBampataele ypaBHeHHS», «HepaBeHcTBa», «CTemeHb C IICIBIM
MoKazaTeynem», « JIEMEHThI CTATUCTUKHU U TEOPUH BEPOSITHOCTEH».

Ipu uzyuenuu memuvl UCNOTbIYEMCA KOHMPOIbHBIU PecypC UHPOPMAYUOHHO-00pA308AMENbHO20 NOPMANA

«Cemesoti knacc bernocopvsy mecm «Ceoticmea K6a0pammuvix KOPHe.

9 kJjacc

1. CoiicTBa dpynkuuii. KBagpaTnunas gpynkimus (22 gaca).

Oynknust. CpoiictBa ¢yHkumid. KBagpaTHblii TpexwieH. PasnokeHne KBaapaTHOrO TpeXWieHa Ha
muoxuTens. DOyHkms y = ax’ + bx + ¢, eé cpoiicTpa u rpaduk. UetHas u HeuetHas (yHKius. DyHKIUS
y = X". Onpezesenne KOpHs N-i cTeneHu. Beranucienre KOpHEH n -il CTeNeHH.

2. YpaBHeHMS M HePaBEeHCTBA ¢ OAHOI nepemMeHHoi (14 yacoB).

Hensie ypaBHeHUs. J[poOHBIC pammoHaNBHBIC ypaBHEHHS. HepaBeHCTBa BTOpPOHM CTENEHM C OMHOU
nepeMeHHoi. MeTo1 UHTEpBaJIOB.

Ipu uzyuenuu memvl UCNONLIYEMCA UHDOPMAYUOHHBLUL PeCypC UHDOPMAYUOHHO-0OPA308AMENTLHOO0
nopmana « Cemesotl knacc benozopvay paspabomka ypoka «/[podoHo-payuonanivHvie YpasHeHusy
3. YpaBHeHNsl M1 HepaBeHCTBA ¢ AByMsI nepeMeHHbIMH (17 yacoB).

YpaBHeHHE ¢ IBYMS MEepeMEHHBIMH M ero Trpaduk. CrcTeMbl ypaBHCHHH BTOPOW cTemeHH. PemieHne
3a/la4 C TIOMOIIBI0 CHCTEM ypaBHEHHH BTOpOW cTemeHu. HepaBeHcTBa C JBYMs NEpEeMEHHBIMH WU WX
CUCTEMBI.



Ipu uzyuenuu memvl UCNONL3YEMCA UHDOPMAYUOHHBLUL PeCypC UHDOPMAYUOHHO-00PA308AMENLHOO0
nopmana «Cemesoii knacc benoeopvsy mecm «Pewenue 3a0au c caima QUITH omkpeimolti 6anx 3a0anuil
THA «Ypasuenus u nepasencmasay.

4. IIporpeccuu (15 yacos)

Apudmernueckas U reoMmeTpudeckas nporpeccur. GopMybl n-ro 4WieHa ¥ CyMMBI TIEPBBIX N WIEHOB
nporpeccun. beckoHeuHOo yOBIBaIOIIas rTeOMETPHUYECKAs IPOTPECCHSL.

Ilpu u3yuenuu memvl UCNOIB3YEMCA UHQOOPMAYUOHHBIL pecypc UHGOPMAYUOHHO-00PA308AMENLHOZO
nopmana «Cemesgou xnacc benozopvsy paspabomxa ypoka — «Apugpmemuueckas u eceomempuyecxas
npozpeccuuy.

5. d1eMeHTHI KOMOMHATOPUKH U TeOpHHU BeposiTHOcTel (13 yacoB)

KombOunaropaoe mpaBuino ymHOXeHHUs. [lepectaHoBku, pa3MmerieHusi, coderaHus. OTHOCUTEIbHAs
4acTOTa U BEPOATHOCTH CIIy4aifHOTO COOBITHS.
6. [ToBTOpenne (21 yac)

AnrebOpanyeckue BeipaxeHus. HepaBeHCTBa U cucTeMbl HepaBeHCTB. DyHKIMU U rpaduku. YpaBHEHUS
U CUCTEMBI YpaBHeHUM. Pelienue 3a1ay.

Ipu uzyuenuu memvl UCNONBIYEMCA UHDOPMAYUOHHBIIL PecypC UHDOPMAYUOHHO-00PA308AMENLHO20
nopmana «Cemesoii kiacc benocopwsy paspabomka ypoxa «lloocomoexa k OI'D. Pewenue ypasnenuii ¢
O0O0HOIU nepemMenHOU).

COJEPKAHUE YYEBHOI'O IPEJIMETA MATEMATHUKA (I'EOMETPU5)

7 KJ1acc

I'napa I. HayanbHble reomeTpuyeckue cBeaeHust (10 yacos)
[Ipocrefime reomeTpuveckue QUIyphl: MpsMasi, TOYKAa, OTPE30K, Nyd, yroi. [loHsTHEe paBeHCTBa

reoMeTpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U yrioB. V3MepeHne OTpe3KoB, JAIMHA oTpe3ka. Mizmepenue

YTII0B, TpagycHas Mepa yria. CMEeXXHbIC U BEPTUKAIBHBIC YIIIBI, UX CBOHCTBA. [lepreHAuKyISIpHBIC MPsSIMBIE.
Ilpu usyueHuu memvl UCNONBLIYEMCA UHDOPMAYUOHHBIN PecypC UHPOPMAYUOHHO-00PA3Z08AMENLHO20

nopmana « Cemesoii xnacc benoeopwvsa» paspabomxa ypoxa no meme « CmedicHvle 1 6epMUKATbHBIE VeTbLY.

I'masa I1. Tpeyronsnuxu (17 yacoB)
Tpeyronbauk. IIpu3Haku paBeHCTBA TPEYroJbHUKOB. llepneHaukynap Kk mpsaMod. MeauaHsl,

OMCCEKTPUCHl W BBICOTHI TPEYroiibHUKA. PaBHOOEApPEHHBIH TPEYroJbHUK W €ro CBOWCTBA. 3agadyd Ha
MOCTPOCHHUE C TOMOIIBIO IIUPKYJIS U TUHEHKY.

Ipu usyyenuu memvl UCNOALIYIOMCA UHDOPMAYUOHHBIL PECYPC UHGOPMAYUOHHO-00PAZ06AMETLHO2O
nopmana «Cemesoii knacc benozopvsay unmepaxmuseusiii niaxam « TpeyeonvHukuy u npaxmuyeckuli pecypc
paszpabomxa ypoxa no meme «Meduana, buccekmpuca u 8bicoma mpeyeoibHUKa.

I'maga I1I. IlapajuieasHbie npsimblie (13 yacoB)
[IpusHaky mapannenbHOCTH NPAMBIX. AKCHOMa NapajuieNnbHBIX MpsMbIX. CBOMCTBa NapaieIbHBIX

MPSIMBIX.

I'maBa IV. CooTHOIIEHNSI MeXKIY CTOPOHAMM H YIJIAMH TpeyrojabHuKa (18 yaco)
Cymma yrioB TpeyroibHuka. COOTHOLIEHHS MEXKIY CTOPOHAMHM M YIJIaMU TpeyroibHHKa. HepaBeHCTBO

TpeyroiabpHuKa. [IpsMoyToIbpHbIE TPEYyroJbHUKH, UX CBOMCTBA M IPU3HAKH PAaBEHCTBA. PaccTosiHME OT TOUKH
oo mpsMoil. PaccrosiHue Mexay mNapaienbHBIMH MpsSMbIMH. [locTpoeHue TpeyroibHUKa IO TpPEeM
JJIEMEHTaM.

IHoBTOpenne. Pemenne 3agay. (10 yacon)
Havaneubie reomeTpudeckue cBeneHus. [Ipu3Haku paBeHCTBA TpPEyroidbHUKOB. [lapaiienpHble TpsSMEIE.

CooTHolIeHNe MEXIy CTOPOHAMH U YTJIaMHU TPEYTOJIBHHUKA.

Ipu usyuenuu memvl UCNOALIYIOMCA UHDOPMAYUOHHBLL pecypc UHDOPMAYUOHHO-00PA308AMENTLHO0
nopmana «Cemegoti knacc benozopvay unmepaxmusnsiii niaxam «lIpusnaxu pasencmea mpey2oibHUKO8»

8 kiacce



I'maBa V. YersipexyronbHuku (14 yacos).

MHOroyroiasHUK, BBITYKJIBIH MHOTOYTOJIbHUK, YEThIPEXyTroiibHUK. [lapamienorpamm, ero cBoicTBa 1

npusHaku. Tpamnenus. [IpsmoyroiasHuk, poM0O, KBagpaT, ux cBoicTBa. OceBasi M LEHTpalbHast CAMMETPHUH.
I'napa VI. Ilnomans (14 yacos)

[lonsiTre miomany MHOTOyTrodbHIKA. [lmomaan npssMoyToNbHYKa, TapajuiesIorpaMMa, TPEyrolbHUKA,
tpanenuu. Teopema [Tudaropa.

Ilpu usyyenuu memvl UCNONBL3YEMCS UHDOPMAYUOHHBIL pecypc UHPOPMAYUOHHO-00PA308AMENLHO20
nopmana «Cemesoii xnacc benoeopvsa» unmepaxmuenuiii niaxam « Teopema [lughacopay.

I'naBa VII. Ilono0HbIe TpeyronbHuku (19 yacos)

[lomobupie TpeyrompHuku. IlpmsHaku momoOus TpeyroiapbHHWKOB. llpumeHeHne momobus K
JOKa3aTeJIbCTBY TEOPEM M peleHHuio 3agad. CHHyC, KOCHHYC M TaHT€HC OCTPOro yria MpsMOYTOJIbHOIO
TPEYrOJIbHUKA.

Ipu uzyyenuu memuvl UCNONB3YEMCA UHGOPMAYUOHHBLU pecypC UHDOPMAYUOHHO-00PA308aMENbHO20
nopmana «Cemesoti xkiacc benozopvsay paspabomxa ypoxka no meme «Pewenue 3a0au na npumenenue
NPUBHAKOB NOO0OUS»

I'maBa VIII. Okpy*HOCTB.

B3anmHoe pacnonokeHune mpAMoil M OKpyXHOCTH. KacarenbHas K OKpPYKHOCTH, €€ CBOMCTBO W
npusHak. lleHTpanbHble W BIUCAHHBIE yIiibl. YeThIpe 3aMedaTeNbHble TOUKM TPEYTroJbHUKA. BrmcanHas u
ONHCaHHAasi OKPYKHOCTH.

Ipu uzyuenuu memvl UCHONBLIYEMCA NPAKMUYECKUL PeCypC UHPOPMAUUOHHO-00PA308aMENbHOO
nopmana «Cemesoti knacc benozopvsay memoouueckue pexomeHOAyuu NO peuleHuro 3a0ay no meme
«Bnucannas oxpysrcnocmoy.

IloBTOpEHme.

Pemenne 3amau mo Ttemam «YeThlpexyrombHUKN», «llnomans», «llomoOHBIE TPEYTrOJLHUKIY,
«OKpYy>XHOCTBY.

Ilpu usyueHuu membl UCHOALIYEMCSA KOHMPONbHBIL pecypc UHGDOPMAYUOHHO-00PA308aMeENbHO20
nopmana « Cemesoti knacc benoeopvsy mecm «llnowaou gueypy.

9 kiace
I'napa IX. BekTopsl (8 yacoB)

[Monsitue BekTOpa. PaBeHCTBO BekTOpoB. ClOKEHWE W BBIYUTAHHE BEKTOPOB. YMHOXKCHHC
BEKTOpA Ha YHCJIO.

I'naBa X. Metoa xoopauHat (10 yacos).

PasnoxeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHBIM BekTopaM. KoopauHaThl BekTopa. [Ipocrelinme
3a/la4yd B KOOpIWHATAaX. YpaBHEHUS OKPYXHOCTH WU TpsAMoi. lIpuMeHeHWe BEKTOPOB W KOOPIWHAT MpPHU
pelIeHny 3a/1a4.

I'maBa XI . CooTHOLICHMSI MeKAY CTOPOHAMM M YIUIaMH TpeyroiabHuka (11 gyacos).

CuHyc, KOCHHYC W TaHIeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHHe TpeyroJIbHUKOB.
CkanspHOe Ipou3BeICHNE BEKTOPOB H €r0 PUMEHEHHE B TEOMETPUIECKUX 3a7adax.

Ilpu uzyuenuu memol UCHOALIYEMCSA KOHMPOAbHYLUL pecypc UHDOPMAUUOHHO-00PA308aMENbHOZO0
nopmana «Cemesotui knacc benozopvsy mecm «Pewenue mpey2onvHUK08.

I'nasa XII. JJiuHA OKPY:KHOCTH M IJIOIAAL Kpyra (12 yacos).

[IpaBwipHBIE MHOTOYTOMBEHUKU. OKPYKHOCTH, ONMCaHHAS OKOJIO MPABUIIEHOTO MHOTOYTOJIBHUKA H
BIIMCaHHas B Hero. [locTpoeHre MpaBIIIbHBIX MHOTOYTONBHUKOB. [linHa okpy)kHOCTH. [Inomank kpyra.

Ipu uzyyeHuu memsl UCHONBLIYEMCA NPAKMUYECKUL pecypC UHPOPMAYUOHHO-00PA308AMENLHOZO

nopmana « Cemesoti xnacc benoeopvay mecm «/[nuna oxpyscnocmu u niowads Kpyeay.

I'nasa XIII. /IBu:xenus (8 yacos).
Orobpakenne 1mIockocth Ha ceOs. llonsarne memwxenus. OceBas W IEHTpalbHAS CHMMETPHH.
[NapannensHsiit nepenoc. [loBopoT. Hanoxxenns u nBrxeHUs.
I'masa XIV. HauajabHble cBeeHHs U3 cTepeoMeTpuH. (8 4acoB)
Ilpenmer crtepeomeTpun. ['eoMeTpuyueckue Teda M TMOBEPXHOCTH. MHOTOrpaHHUKH: MpHU3Ma,
napaienenuies, TupamMuaa» GopMyIIsl 1Jis BBIYUCICHUS UX 00beMoB. Tela 1 TOBEpXHOCTH BpaLICHUS: 1IH-

JUHID, KOHYC, cdepa, map, GopMyIIbl A1 BHIYUCICHHUS UX TUIOMIAAEH TOBEPXHOCTEH U 00bEMOB.



Ipu uzyuenuu memvi UCHOABLIYEMCS UHPOPMAYUOHHBLIL PecypC UHPOPMAYUOHHO-00PA308AMENLHO20
nopmana « Cemesotl knacc benozopvay npesenmayus « Tena epawjerusny.

00 akcuomax mIaHUMeTpUM. (2 yaca)
Becena 00 akcroMax INIaHUMETPHH.
IToBTOpenue. Pemenne 3aaa4d. (9 4acon)

[TapanneneHsle mpsimble. [Ipu3HakyM napauIeNbHOCTH MNpsAMBIX. TpeyroiabHUKH. COOTHOIIEHUE
MEX]Jy CTOPOHaMHU M YIJIaMH TpPEyrojbHHMKa. UeTblpexyroiabHUKH. MHoroyroiabHukd. Ilnmomanu duryp.
[Mopo6ue TpeyrombHUKOB. OKpPYXHOCTh, UIMHA OKPYKHOCTH, IJIOMIagb Kpyra. BeKTopsl Ha MIOCKOCTH.

Merton koopauHaT. JIBUKEHHUA.

Tpu uzyuenuu memvl UCHOTL3YEMCSL UHPOPMAYUOHHDLIL PECYPC UHPOPMAYUOHHO-00PAZ08AMETHHO20
nopmana « Cemesotl knacc benozopvay npezenmayus « Pewienue 3a0anuti mooyns «I eomempusy OUIT»

YyeOHO-TeMaTHYECKOE MJIAHUPOBaHuUe (aJredpa)

7 kJjace
HaumenoBanue paszziena Kon-Bo vacos
ABTOpCKas Jannas
porpamMma porpaMma
BrIpaskeHus, TOXKIECTBA, ypaBHEHHS 22 22
OyHKIIUU 11 11
CrereHb ¢ HaTypaJbHBIM ITOKa3aTelleM 11 11
MHorouseHsl 17 17
@DopMysIBl COKPAIIEHHOTO YMHOXKEHHS 19 19
CucreMbl TMHEWHBIX YpaBHEHHUH 16 16
[ToBTOpenue. Pemenue 3anau 6 6
Bceero 102 102
8 kiace
HaumenoBanue paszzuena Kon-Bo gacos
ABTOpCKas Jannas
porpamMma porpaMma
PanmonansubIe 1poOH 23 23
KBanpatHble KopHH 19 19
KBanparHeie ypaBHEHUS 21 21
HepaseHnctBa 20 20
CreneHs ¢ LieNbIM I0Ka3aTeIeM. 7 7
DJIEMEHTHI CTATUCTUKH. 4 4
Hrorosoe noBTopeHue 8 8
Bceero 102 102
9 KJaacc
HaumenoBanue paszziena Kon-Bo gacoB
ABtopckast nporpamma | JlanHas
porpaMma
Ksanparnunas QyHkuus 22 22
YpaBHEHHS U HEPABEHCTBA C OJTHOM NMEPEMEHHON 14 14
YpaBHEHHS U HEPABEHCTBA C JBYMs IEPEMEHHBIMH 17 17
ApudmMerndeckasi © TeOMETPUIECKas TPOTPECCHH 15 15
DJIeMEHTbI KOMOMHATOPUKU U TEOPUU BEPOATHOCTEH 13 13
HtoroBoe noBTOopeHue 21 21
Bcero 102 102

YueOHo-TeMaTHUYeCKOE NIJIAHUPOBaHUE (reoMeTpHs)

7 KJ1acc

HaumenoBanue pasacia

Kon-Bo yacos




ABTOpCKas JanHas mporpamma
mporpaMmma
HauanpHbIe TeOMETpHUYICCKUE CBEIACHUS 7 10
TpeyronsHUKH 14 17
[TapamrensHbIC IPSIMBIS 9 13
CoOTHOIIEHUS MEX Ty CTOPOHAMH H YTJIaAMH 16 18
TpPEyroJbHUKa
HrtoroBoe moBTOpeHNE 4 10
Bcero 50 68
8 kirace
HaumenoBanue paznena Kosn-Bo vacos
ABTOpCKas mporpamMma JlanHast mporpamma
UYeTbIpexyroabHUKU 14 14
[Tnomane 14 14
[TopoGHBIE TPEYTrOTBHUKH 19 19
OKpyKHOCTh 17 17
HrtoroBoe moBTOpeHNE 4 4
Bcero 68 68
9 knacc
HaumenoBanue pasznena Kosn-Bo vacos
ABTOpCKas mporpamMma JlanHast mporpamma
BexTopsr 8 8
Merox KoOpaIUHAT 10 10
CooTHoLIEHUS MEXAY CTOPOHAMHU U YIJIaMU TPEYTOJbHUKA. 11 11
CkansipHOe pOU3BEICHIE BEKTOPOB
JlmmHa OKpY)KHOCTH | TTOIIAIh KpyTa 12 12
JIBmKkeHus 8 8
HavaneHele cBeieHNS U3 CTEPEOMETPHUH 8 8
00 akcroMax IUTAaHUMETPUH 2 2
Hrorooe moBTOpeHue 9 9
Bcero 68 68




