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IINTAHUPYEMBIE PE3YJIBTATDBI H3YUHEHUSA KYPCA AJITEBPBI B 7 — 9 KITIACCAX

[IporpamMmma obecrieunBaeT OCTHKEHUE CIEAYIONINX pPEe3YylIbTaTOB OCBOCHHS 00pa3oBaTeNbHOM
MIpOrpaMMbl OCHOBHOT'O 001IIer0 00pa30BaHUs:
JInuHocTHbIe YV

1.I'pasxccoancroe eocnumarue

-popMuUpOBaHHWE AKTUBHON TPaXKIAHCKON TO3WIIMH, TPaXXTAHCKOW OTBETCTBEHHOCTH, OCHOBAHHOW Ha
TPaJAULIMOHHBIX KYJIbTYPHBIX, TYXOBHBIX U HPABCTBEHHBIX EHHOCTSAX POCCUICKOrO OOIIECTBA;

2.Ilampuomuueckoe socnumanue m Qopmuposanue poccutickou UOeHMuyHoOCmu

-popMuUpOBaHUE CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW WHGOpMAIMEHd O TMEPEeIOBBIX JTOCTHKCHHSIX H
OTKPBITHUAX MI/IpOBOﬁ A OTE€YECTBEHHON MaTeMaTuK, 3aWMHTCPCCOBAHHOCTH B HAYUYHLIX 3HAHHAX 06
YCTpOMCTBE MUpPA U OOIIECTBA;

S.ﬂyxoenoe U HpaecmeeHHoe socnumarnue Oemell HA OCHOBe pOCCMI/VlCKMX mpaduuuoynblx ueuuocmeﬁ

-IIPCACTABIICHUA O COLUAJIBHBIX HOPpMaxX H IIpaBHJIaX MCKINYHOCTHBIX OTHONIICHUH B KOJIJICKTUBC,
TOTOBHOCTH K pa3H006pa3H0ﬁ COBMECTHOM ACATCIIbHOCTU IIPH BBINIOJIHCHUHA y‘~IC6HI)IX, IIO3HaBaTCIIbHBIX
3aaa4, BBIITOJHCHHUU 3KCIICPUMCHTOB, CO3JJaHUN y‘-I€6HI)IX IIPOCKTOB,

-CTpEMJICHUS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpoLiecce 3TON y4eOHO! AeATeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE IMOBCACHHUEC U IMOCTYIIKHM CBOUX TOBapI/IIIIeﬁ C IMO3ULIUH HPABCTBCHHLIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUs IOCIIEACTBUM IIOCTYIIKOB;

4. [Ipuobwenue demetl K KyIbmypHOMY HACLeOUIO (Icmemuyeckoe 80cnumarie)

- q)OpMI/IpOBaHI/IC HEHHOCTHOI'O OTHOHICHUA K OTCYECTBECHHOMY KYJIIbTYPHOMY, HCTOPUYCCKOMY U HAYUYHOMY
HaCJICInI0, IOHMMaHHWA 3HaAYCHU A MaTeMaTu4eCKOu HAYKH B )KU3HU COBPEMCHHOTI'O 06IJ_ICCTBa.

5. llonynapuzayus Hayuneix 3Hanul cpeou demetl (Llennocmu HayuyHo20 NO3HAHUL)

-hopMHpPOBaHNE MHUPOBO33PEHUECKUX MPEICTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U COCTaBISIONIMX OCHOBY JJIsi MOHMMAaHMs CYITHOCTH HAay4YHOH KapTHHBI MUpa; MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOMABI, B3aUMOCBSA3SIX UYEJIOBEKA C MPUPOJHOU CPElNoM, O poiu
MpeaIMeTa B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

-(I)OpMI/IpOBaHI/IC MMO3HAaBATCJIIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IMOJYYCHHUC HOBBIX 3HAHUH 110 npeamMceTy,
HCO6XOI[I/IMBIX JJIA 00BsICHEHHS Ha6J'IIOILaeMBIX IIponeccoB U HBHCHHﬁ;

-(I)OpMI/IpOBaHI/IC MMO3HABATEILHON U HH(bOpMaHHOHHOﬁ KYJIbTYPHI, B TOM YHUCJIC HaBbIKOB
CaMOCTOSTEIbLHOMN pa6OTBI C yLIC6HLIMI/I TCKCTaMu, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIMHBIMH TCXHUYCCKUMU
cpeacrBaMu HH(bOpMaLIHOHHBIX TEXHOJIOT Hﬁ; HUHTEpCCa K 06y‘{CHI/IIO )51 IIO3HAHUIO,
J]IO603H8.TCJ'IBHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K CaM006p3.30BaHI/IIO, HCCIIeI0BaTEIbCKOM
ACATCIIbBHOCTH, K OCO3HAHHOMY BBI60py HaIIpaBJICHHOCTU U YPOBH: 06y‘-ICHI/I}I B JaJIbHEHIIIEM.

6. Qusuyeckoe 6ocnumanue u GopmMuposanue Kyibmypvl 300P08bAL.

-(opMupoBaHUE OCO3HAHUS IICHHOCTH )KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBII 00pa3 *KM3HMU, OCO3HAHUS MOCIEICTBUI M HEMPUSATHS BPEIHBIX MPUBBIYEK, HEOOXOIUMOCTH
co0IroIeHHs TTpaBUiI 0€30MaCHOCTH B OBITY U peajbHOM JKU3HU;

7.Tpyooeoe 6ocnumanue u npogheccuoHaIbHoe CamoonpeoeieHue



-bopMHupOBaHHEe  KOMMYHUKATHBHONW  KOMIIETEHTHOCTM B  OOINECTBEHHO  TIOJIE3HOM,  y4deOHO-
MCCIIEIOBATEIILCKOM, TBOPYECKON M JPYTHX BHIAX JAEATEILHOCTH; WHTEpeca K MPAKTHUYECCKOMY H3YUEHUIO
npodeccuid W Tpyla pa3iMYHOrO poJa, B TOM YHCIE Ha OCHOBE NPUMEHEHHUsS MPEAMETHBIX 3HAHHA,
OCO3HAHHOTO BHIOOpAa MHIWUBUIYaTbHOW TPACKTOPUU MPOJOHKCHHS OOpa30BaHUS C YYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K MPEAMETY, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

8.Dkxonocuueckoe socnumanue

-(opMHpOBaHUE IKOJOTHYECKH I1€JIECOO0OPA3HOr0 OTHOIICHUS K MPUPOJE KaK UCTOYHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHUS, TOHMMAaHUS [ICHHOCTH 3JI0POBOT0 ¥ 0€30I1MacHOr0 00pa3a >KM3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY 3I0POBBIO, OCO3HAHUS IICHHOCTH COOIOICHHUS
MpaBWJI 0E30MACHOTO TIOBEICHUS TIPH PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOMIUX 3I0POBBIO
U SKU3HH JIIOJICH;

-popmMupoBaHuEe CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOIY4YaeMbIe NPU U3YUYEHUU IpeaMeTa, JUlsl pelIeHUs
3a/1a4, CBSI3aHHBIX C OKPYKArOUIEH INPUPOJHOM CPENOW, MOBBIIICHUS YPOBHS JKOJIOTMYECKON KYJBTYpHI,
OCO3HAHMA TJI00AIBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTed UX PEUIeHUs OCPEICTBOM METOJIOB
IIpeAMETa;

-hOpMHUpPOBAHHUE IKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSI WM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOMN U COLMAJIbHOW MPAKTUKE

MeTanpeaMeTHbIe:

1) ymeHHre caMOCTOSITENIbHO JIAHUPOBATh albTEPHATUBHBIE YTH JOCTH)KEHHUS 1ieJIel, 0CO3HAHHO BBIOMPATH
Haubosee 3 pexTUBHBIE CIOCOOBI pelleH s Y1eOHbIX U MTO3HABATEeIbHBIX 3aa4;

2) yMEHHME OCYUIECTBJIATh KOHTPOJIb [0 PE3YJbTaTy U MO CIOCco0y JEHCTBUS Ha YpOBHE MPOU3BOJIBHOIO
BHUMAaHMs U BHOCUTHh HEOOXOAUMBbIE KOPPEKTHBBI;

3) yMeHHEe aJeKBaTHO OLIEHWBATh NPAaBUJIBHOCTb WM OUIMOOYHOCTH BBIIOJIHEHUS Y4eOHOW 3ajmauu, €€
O00BEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ peleHHs;

4) oco3HaHHOE BJAJIEHUE JIOTUYECKUMHU AEHCTBUSIMH OIpENelIeHMs MOHATHI, 0000IIeH s, YCTaHOBICHUS
aHAJIOTHH, KIacCU(pUKAIIMM HA OCHOBE CAMOCTOSITENILHOTO BBIOOpPA OCHOBAHUN M KPUTEPUEB, YCTAHOBIICHUS
POIOBUIOBBIX CBSI3EH;

5) yMeHMe YCTaHaBIUBaTb HNPUYMHHO-CIEICTBEHHBIE CBS3M; CTPOMUTH JIOTHYECKOE pPACCYKICHHUE,
YMO3aK/Iio4eHne (MHAYKTUBHOE, T€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3/1aBaTh, IPUMEHATh U MIPe0OpPa30BbIBATh 3HAKOBOCUMBOJIMUECKUE CPEACTBA, MOJIEIIU U CXEMBI
JUIS pellieHus1 y4eOHbIX U TO3HABATEJIbHBIX 33]1a4;

7) yMeHHe OpraHu30BbIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JAEATENBHOCTh C YUYUTEIEM H
CBEPCTHUKAMM: OTPEAEIATH L€, pacnpeaeneHue GyHKIUN U posield Y4aCTHUKOB, B3aUMO/IEHCTBHE U O0IIHE
croco0bl paboThl; yMeHue paboTarh B IpyIIe: HaXOAUTh OOIee pelleHue U pa3pemaTh KOH(IMKTH Ha
OCHOBE COIJIaCOBaHUS MO3UIMH U y4ETa HHTEPECOB; CIIYIIaTh NapTHEPA; GOPMYIUPOBAThH, ApTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHUE;

8) copmMupoBaHHOCTH y4eOHON W OOIIEMOIB30BATEIHCKON KOMIETEHTHOCTH B O0JIACTH HMCIOJIb30BaHUS
MH(POPMAIMOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

9) nepBoHauanbHbIE IPEACTABICHUS 00 HIEAX U 0 METOJIaX MaTEMAaTUKH KaK 00 YHUBEPCAILHOM S3bIKE HAYKH
U TEXHUKH, O CPEICTBE MOJIEIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

10) ymeHue BUIETh MATEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYallH B APYTUX TUCHUIUINHAX, B
OKpY>Karollen KU3HH;

11) ymeHMe HaxoAWTh B pa3IMYHBIX MCTOYHUKAX MHGOpPMAIHMIO, HEOOXOJUMYIO M peIIeHUs
MaTeMaTHYeCKUX MpoOJeM, M MPEACTaBIATh €€ B NMOHATHOW (opMme; NPUHUMATh PEIIEHUE B YCIOBUSAX
HETOJIHOM U N30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(pOpMaIumy;

12) ymeHue NoHMMaTh U UCTOJIb30BaTh MaTEMaTHYECKHE CPEACTBA HATIAJHOCTH (PUCYHKH, YEPTEKH, CXEMBI
U Ap.) JUIsl WUTFOCTPALlMU, UHTEPIPETALMH, apIryMEHTALNH;



13) ymeHue BBIABUraTh TUIOTE3bI IPU PELICHUH YUeOHBIX 3a/a4 ¥ IOHUMAaTh HEOOXOIUMOCTh UX MTPOBEPKH;
14) ymeHMe IPUMEHATh UHAYKTUBHBIE U IEAYKTUBHBIE CLIOCOOBI pacCyXICHUH, BUETh pa3IMUHbIE CTPATETUH
peleHns 3a1ay;
15) noHuMaHHe CYIIHOCTH QJrOPUTMUYECKUX HPEANMCAHUN W yMEHHME JIEeHCTBOBAaTh B COOTBETCTBUU C
IIPEIOKEHHBIM aITOPUTMOM,;
16) ymMeHHe CaMOCTOSITENIbHO CTaBUTh LEJIM, BBIOMpATh U CO3/1aBaTh AJITOPUTMBI JUIsl PEIIEHUS Y4eOHBIX
MaTeMaTHYECKUX MpoodIiem;
17) ymeHue MJIAHMPOBATH U OCYIIECTBIATH JIEATENBHOCTh, HANpaBJIECHHYD Ha pELIeHHE 3ajad
UCCIIEI0BATEILCKOrO XapaKTepa.

NpeAMeTHbIE:
1) ymenue paboTarb C MaTEeMaTHYECKUM TEKCTOM (CTPYKTypHUpOBaHHE, H3BJICUCHHUE HEOOXOIMMOM
uHpopMalKn), TOYHO U TPaMOTHO BbIPaXaTb CBOM MBICIM B YCTHOW M NHMCBMEHHOW peuM, MPUMEHSSA
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh Pa3IMUHbIC S3bIKM MATEMATHKU (CIOBECHBIM,
CUMBOJIMYECKHH, Tpaduueckuii), 0OOCHOBBIBATH CYXICHHs, NPOBOJAUTH KIACCUPHUKALMIO, JO0KA3bIBATh
MaTeMaTUYECKUE YTBEPKACHHUS;
2) BrnaseHue 0a30BbIM NOHATUIHBIM aNapaToM: UMETh MPEACTaBICHUE O YMCIE, BJIAJAEHUE CUMBOJIBHBIM
SI3BIKOM aJIreOphl, 3HAHUE AIEMEHTAPHBIX (PYHKIMOHAJIBHBIX 3aBUCUMOCTEH, (hOpMHUpOBaHHE MTPEICTABICHUM
O CTaTHUCTUYECKUX 3aKOHOMEPHOCTAX B pEallbHOM MHPE M O pa3jiMyHbIX CHoco0ax MX H3ydeHHs, 00
0COOEHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;
3) yMeHue BBINOJHATh ajreOpandyeckue npeodpa3oBaHMsl PallMOHAIBHBIX BBIPAKEHHUH, MPUMEHATh UX JUIS
pelieHns yueOHbIXMaTEMAaTUYECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIIMX B CMEKHBIX YUE€OHBIX MPEAMETAX;
4) yMmeHHue IO0JIb30BaThCsl MaTeMaTHUYeCKUMM (opMylaMH M CaMOCTOATENBHO COCTaBIATH (POPMYIIBI
3aBUCHUMOCTEHN MEXy BEITMYMHAMU Ha OCHOBE 0000IEHNS YAaCTHBIX CIY4aeB U SKCIIEPUMEHTA;
5) yMmeHue pemiath JUHEWHbIE W KBaJpaTHblE YpAaBHEHMs M HEPABEHCTBA, a TAK)K€ IMPUBOAMMBIE K HHUM
ypaBHEHWsI, HEPABEHCTBA, CUCTEMBI; IPUMEHSTh rpaduuecKue mpeICTaBICHuUs JUIs PEIICHUS U UCCIICIOBaHUS
yYpaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTh MOJYYEHHbIE YMEHUS Ul PELIeHUs 3a7ady U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, MPAKTUKH;
6) oBiazieHHe CUCTEMOH (YHKIIMOHAJIbHBIX MOHATHH, (YHKIIMOHAIBHBIM S3bIKOM M CHUMBOJMKOH, yMEHHE
CTpOUTh Tpaduku (QYHKUIMN, ONMMCHIBATH MX CBOMCTBA, HCMOJIb30BaTh (YHKIUMOHAIBHO-TpapuUecKue
IIPEICTaBICHMS ISl ONIMCAHUS M aHAJIN3a MaTEMATUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCUMOCTEH;
7) oBiIaieHuEe OCHOBHBIMU CIIOCOOAMU MPEJCTABICHUS U aHaIN3a CTATUCTUYECKUX JaHHBIX; YMEHHE peliaTh
3aJ]aud Ha HaXOXKJCHUE YaCTOThl U BEPOSITHOCTHU CIy4ailHbIX COOBITHIA;
8) yMeHue NpPUMEHSATh M3YYEHHbIE MOHATHUS, PE3YNbTaThl U METOJbI NMPU PELICHUH 331a4 U3 PAa3IUYHBIX
pa3fenoB Kypca, B TOM YHCIE 3aJad, HE CBOIALIUXCA K HEIOCPEICTBEHHOMY NPUMEHEHHUIO HM3BECTHBIX
aJITOPUTMOB.

PAIIMOHAJIBHBIE UYUCJIA
Buinycknux nayuumes:

1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHNUS;

2) BIIICTh TIOHSATHSIMH, CBSI3aHHBIMHU C JISTTMMOCTBIO HaTypaJbHBIX YHCET,
3) BbIpakaThb 4YMcia B SKBUBAJIECHTHBIX (hopmax, BeIOMpas HauOosiee MOAXOASIIYI0 B 3aBHCHUMOCTH OT
KOHKPETHOW CUTYalluu;
4) cpaBHUBATbH U YNOPSAA0YMBATH PALIUOHAIBHBIC YHCIA;
5) BBINOJHATH BBIUMCICHMSI C pPalMOHAIBHBIMM YHCIAMM, COYETas YCTHBIE W IHCBMEHHBIE INPUEMBI
BBIYHCIIEHUM, TPUMEHSTH KaJIbKYIISITOD;
6) UCIOJIb30BaTh MOHITHUS U YMEHUS, CBSI3aHHBIE C MPOMOPIMOHATBHOCTHIO BETUYHH, MTPOLEHTAMH B XOJ€
pellIeHns MaTeMaTUYEeCKUX 3a/lad U 3ajlad U3 CMEKHBIX MPEAMETOB, BBIIOJIHATH HECIOKHbIE MPAKTHUYECKHE
pacu€Thl.

Buinyckuux nonyuum 603MOo#CHOCHb:
1) no3HaKOMHUTBCS € TO3UIIMOHHBIMU CUCTEMAMM CUMCIIEHUS C OCHOBAaHUSAMU, OTJIIMUYHBIMU OT 10;
2) yrnyOuTh U pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YHCIAX U CBOMCTBAX JEIUMOCTH;



3) HAy4YHTBHCS WCIOJIb30BaTh MPHUEMBI, PAIMOHATH3UPYIOIINE BBIYUCICHHUS, NPUOOPECTH TNPHUBBIUKY
KOHTPOJIMPOBATH BEIYUCIICHUSI, BRIOMPAsT IOIXOASAIIHMA JIsi CHTYalllU CIIO0CO0.
JIEMCTBUTEJBHBIE YUCJIA
Buinycknux nayuumcsi:
1) ucnonp30BaTh HavaIbHBIC IPEICTABICHUS O MHOXKECTBE JICHCTBUTEIILHBIX YHCEI;
2) BNa/IeTh MOHITHEM KBaIPATHOTO KOPHSI, IPUMEHSITH €T0 B BHIYHCIICHUSIX.
BuinyckHux noayuum 603mMOoNCHOCMb.
1) pa3BuUTh IpEACTABICHUE O YUCIIE M YUCIOBBIX CUCTEMaX OT HATYpPAIIbHBIX JIO JICHCTBUTEIBHBIX YHCEIT;, O
POJIHM BBIYMCIICHUH B YEJIOBEUECKOW IPAKTUKE;
2) pa3BUTh WU YIIyOUTh 3HAHUS O JECATUYHON 3alMCH JCHCTBUTENBHBIX 4YHCeN (NEPUOTUYECKUE U
HETIePUOINYCCKHUE IPOOH).
N3MEPEHUA, IIPUBJINKEHU S, OHEHKHN
Buinycknux nayuumcsi:
l)ucmonb30BaTh B XOJA€ pEHICHHS 3a7ad AJIEMCHTApHBIC MPEICTABICHHS, CBS3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEJIIMYUH.

BuinyckHux noayuum 603mMOoNCHOCMb.

1) MOHSATH, YTO YHUCIIOBBIC IaHHBIC, KOTOPBIC HCIIOJIL3YIOTCS JUIsl XapaKTEPUCTUKHA 00BEKTOB OKPYIKAIOIIETO
MUpa, SBISIOTCS MPEUMYIISCTBEHHO NPUOMIMKEHHBIMUA, YTO TIO 3allUCH TNPUOIVMKEHHBIX 3HAYCHHH,
coJiep Kaluxcsi B MHOOPMAIIMOHHBIX HCTOYHHKAX, MOKHO CYJUTh O MIOTPEIIHOCTH MPHOIIMIKEHHS,

2) MOHSTH, YTO MOTPEIIHOCTh PEe3yJbTaTa BBIYUCICHHH IODKHA OBITh COM3MEpUMa C IOTPEIIHOCTHIO
WCXOJIHBIX JIaHHBIX.

AJiredpanyeckue BbIpaKeHUs!

BrInmycKkHUK Hay4uTCS:

* OIICPUPOBATh TOHATUAMH «TOXKAECTBO», «TOXKICCTBEHHOE NpeoOpa3oBaHUE», pemIaTh 3aJaud,
cojJieprkaliye OyKkBeHHbIE JaHHbIE; paboTaTh ¢ GopMysiaMu;

* BBIMIOJIHATh TMPE0oOpa30BaHMs BBIPAKEHUI, COAEPKAIIUX CTETNEHH C IEeNbIMH IOKa3aTelsIMUu U
KBaJIpaTHBIC KOPHH;

* BBITIOJIHATh TOXJECTBEHHBIE MMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHHH HAa OCHOBE MPaBHI
JEeWCTBUI HaJl MHOTOWICHAMH U aNreOpandecKuMU APOOsSMHU;

* BBITIOJIHATD PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEIH.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCA:

* 8BINOJHAMb MHO20ULA206bLEe NPeoOPA308aAHUS PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSISL WUPOKULL HAOOP
Cnocob08 u npuémos;

* NPUMEHSIMb MONCOCCMBEHHbIE NPEOOPA306aHUsL OIS PEUeHUs. 3a0ay U3 PA3IUYHbIX PA30eNo8 Kypcd
(Hanpumep, 0151 HAXOHCOEHUSL HAUOOIbULE20/HAUMEHbULE20 3HAUEHUS BbIPANCEHUSL).

YpaBHeHus

BBITTyCKHUK HAydUTCS:

* pemrath OCHOBHBIE BUIbI PAIIMOHATBHBIX YPAaBHEHH C OJIHON TIEpEMEHHOM, CUCTEMBI IBYX YpaBHEHUN
C IByMsI TIEpEMEHHBIMH;

* IOHUMAaTh YpaBHEHHWE KaK BAKHEUIIYID MaTEMAaTHUECKYI0 MOJENb /I ONUCAHUS U H3ydeHUs
pa3sHOOOpa3HBIX PeabHBIX CUTYAIIHA, pElIaTh TEKCTOBBIE 3a/Ia4H aNreOpandecKuM METOIOM;

* MPUMEHSTH TpadudecKue MPECTaBICHUS ISl UCCICIOBAHUS YPAaBHEHUHN, UCCIEAOBAHUS U PEIICHUS
CUCTEM YPAaBHCHUU C JIBYMsS TIEPEMEHHBIMH.

BoinyckHUK noayuum 603MOoNCHOCMY .

* 0871a0emb CNeYUAIbHbIMU NPUEMAMU PeUleHUsl YPAGHEHUTl U CUCTNEM YPABHEHULL, Y8ePEeHHO NPUMEHIMb
annapam ypagHeHull Ojisl peuleHus PaszHOOOPA3HbIX 3a0ay U3 MAMeMamuKu, CMEeNCHbIX HNPeoOMemos,
NPAKMUKU,

* npumenams 2paghuueckue npeocmasienus Oaf UCCIe008AHUS YPAGHEHUU, CUCmeM YPAeHeHull,
cooepacawux OykeenHvie Kodghhuyuenmeol.

HepaBencrBa

BhITyCKHUK HayqUTCS:



* [IOHUMaTh U NPUMEHATb TEPMHUHOJOTHIO U CHMBOJIHMKY, CBSI3aHHBbIE C OTHOILIEHHWEM HEPABEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pelmiaTh JIMHEHHBIC HEPABEHCTBA C OAHOM IEPEMEHHOM M MX CHUCTEMBI; pPEIIAaTh KBaJpaTHBIC
HEpaBEHCTBA C ONOPOH Ha rpauyeckue NpeaACcTaBICHUS;

* IPUMEHSATH allapaT HEPABEHCTB JJIS PELICHMS 3a/1a4 U3 PAa3JINYHBIX Pa3JIENoB Kypca.

BoinyckHux noayuum 603MOoNCHOCb HAYYUMbCAL.

* Pa3sHoOOPa3HbIM NPUEMAM OOKA3AMENbCIEA HEPABEHCME, Y8EPEHHO NPUMEHAMb ANNAPAM HepPageHCcmes
0715 peuienus pazHooopa3Hblx MAmMeMamuyeckux 3a0ay u 3a0a4 U3 CMelCHblX NPeoMemos, NPaKmuKu,

* npuMeHamb 2paguyeckue npedcmasienus OJid UCCIe008AHUS HEPABEHCMS, CUCHEM HEepPABeHCMmS,
cooeporcawux OykeenHvie Kodghhuyuenmol.

OcHoBHbIe NOHATHSA. UHnCI0BBIE PYHKIMHT

BeinmyckHuK HayduTCs:

* IOHMMAaTh M UCIOJNB30BaTh (YHKIHWOHAJBHBIC TOHSATHS M S3bIK (TEPMUHBI, CHUMBOJHYECKHUE
0003HauCHHUS );

* CTPOUTH TpapuKH 37IeMEHTApHBIX (YHKIMH; UCCIENI0BAaTh CBOMCTBA YMCIOBBIX (YHKIHMH HAa OCHOBE
M3yUYEHUs TTOBEICHUS UX IPahUKOB;

* MOHUMATh (PYHKITUIO KaK BaKHEHIIIYIO MaTEMAaTHYECKYIO0 MOJIEINb JJIsl OITMCAHUS IPOIIECCOB U SIBJICHUIN
OKpY’KaloIIero MHUpa, IPUMEHTh (GYHKLIHUOHAIBHBIN SA3bIK JUISL ONUCAHMS M HCCIEA0BaHMs 3aBUCUMOCTEH
MEXTy (PU3NYECKIMHU BEITUYHMHAMHU.

BuinyckHux noayuum 603mMoNCHOCMb HAYYUMbCSL.

* IPOBOOUMb UCCAEO0BAHU, CEA3AHNbIE C UZYUEHUEM CEOUCME PYHKYUL, 8 MOM YUCTE C UCNONb308AHUEM
KOMRblomepa, Ha OCHOGe 2pauKo8 U3yYeHHbIX QYHKYull cmpoums 0Oolee ClOJCHble 2pauKu (KycouHOo-
3a0anHble, C «BLIKOIOMbBIMUY MOYKAMU U M. N.);

* UCNONIL306AMb  (PYHKYUOHANbHbIE — NpeoCmasienus U  ceoucmea  (QYHKyuil 01 peuleHusl
Mamemamuyeckux 3a0a4 U3 pasiudHblx pazoenos Kypca.

YucJioBbIe MOCJI10BATEIbHOCTH

BoinyckHUK HAayuuTCS:

* MIOHMMATh U UCIOJIb30BATh S3BIK MOCIEA0BATEILHOCTEN (TEPMHUHBI, CHMBOJIMUYECKUE 0003HAUEHUS);

* IPUMEHATH (HOPMYIIbI, CBA3AHHBIE C apUPMETHUUECKON U reOMETPUUECKON MPOrpeccuei, U ammapar,
c(OPMHPOBAHHBIN IPU U3YYEHUHU APYTHX Pa3/IeNoB Kypca, K PELICHUIO 3a/iay, B TOM YHCIIe ¢ KOHTEKCTOM U3
peanbHOU KU3HU.

BoinyckHux noayuum 603MOoNCHOCMb HAYYUMbCSL.

* pewams KOMOUHUPOBAHHbIE 3A0a4lU C NPUMEHEHUEM POPMYI N-20 YleHd U CYMMbl NEPEblX N UJeHO8
apugmemuyeckoll u 2eoMempuyecKoll npocpeccuul, NPUMeHss NPU SMoM annapam ypasHeHul U HepageHcms;

* NOHUMAMb  APUPMEMUYECKYIO U 2e0OMEeMPUYECKYI0 NPOSPeccuro Kaxk QYHKYuu HamypaibHO20
apaymenma, CeA3bl8ams aApU@PMemuiecKylo npozpeccuio ¢ JAUHEUHbIM POCHOM, 2e0MempuiecKyro — C
9KCHOHEHYUATIbHBIM POCHIOM.

OnucareJpHasi CTATHCTHKA

BoinmyckHUK HAy9UTCS MCIIONIB30BAThH MPOCTEHIINE CIIOCOOBI MPEICTABICHUS U aHATTN3a CTATUCTUYECKUX
JAHHBIX.

Buinycknux nonyuum 603MO04CHOCHb NPUOOpecmu nepeoHauaIbHbI ONbIM Op2anu3ayuu coopa OaHHbIX
npu nposedeHuU Onpoca 0OUecCmeenHHo20 MHEHUSA, OCYUeCmEIAmMs UX aHdIu3, NPeoCcmasisims pe3yibmanyl
onpoca 6 suoe maodoiuysl, OUASPAMMDL.

Cay4aiinble COOBITHSI M BEPOSTHOCTH

BoinycKHUK Hay4UTCSl HAXOUTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTh CIIy4allHOTO COOBITHSI.

BoinyckHUK noiyuum 803MO4CHOCHb NPUOOPeCmU ONbIM NPOBEOEHUS CLYUAIHBIX IKCHEPUMEHNO08, 8 MOM
yucne ¢ NOMOWbIO KOMNLIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbmamos.

Kom0nnaropuka

BoimyckHUK HayyuTcs pemiaTb KOMOWHATOpHBIE 3aJayd Ha HAXOXJACHHE 4YHclia OOBEKTOB WU
KOMOMHAIHH.

Bvinycknux nonyuum 603MOJMCHOCMb HAYYUMbCA HEKOMOPLIM CNEYUANbHbIM NPUEMAM  PEeUeHUs]
KOMOUHAMOPHBIX 3A0aHY.



COJAEP/KAHUE KYPCA AJITEBPBI B 7 - 9 KIIACCAX
APUOMETHUKA

PanmonanbHbie 4yuciaa. PacmmpeHue MHOXECTBAa HATYpPalbHBIX YHMCEN O MHOYKECTBA ILIENBIX.
MHoxecTBa LEJIBIX YHUCCII 10 MHOXKCCTBA pallMOHAJIbHBIX. PaI_[I/IOHaJILHOC YHCJIO KaK OTHOIICHHUE M N , TAC T
— 1eJI0€ YUCII0, N — HarypayibHOe. CTeneHb ¢ LeIbIM noka3areneM. JleiicTBurenbHbie uncia. KBaapatHbii
KopeHb U3 uncia. KopeHb TpeTheil cTeneHu. 3anuch KOPHEH ¢ MOMOIIBIO CTEIIEHH C IPOOHBIM MTOKa3aTeJIeM.
[TonsiTre 00 uppanroHanbHOM yucie. MppairoHanbHOCTh YUCIIa K HECOU3MEPUMOCTb CTOPOHBI U IMAarOHAIH
kBazapata. JlecsTuuHble MPUOTMKEHUS HPPALMOHATIBHBIX 4Kced. MHOXKECTBO JIeHCTBUTEIBHBIX YHCEIT;
MpPE/ICTAaBJICHUE  JICHCTBUTENBHBIX uHCeNl OECKOHEYHBIMH  JECATUYHBIMU  JpoOsimu. CpaBHeHHE
neiicrButenpHblx uncen.KoopnunatHas npsmas. M3o0paskeHue uyucen TOYKAMHU KOOPIMHATHOM MPSMOIA.
UucnoBble TPOMEKYTKH.

N3mepenusi, npudanxeHns, oeHKH. Pa3Mepsl 00bEKTOB OKPYKAOIIEro MUpa (OT IEMEHTapHBIX
yacTull 10 BceneHHoil), AIUTENBHOCTh MPOIECCOB B OKpYKaroleM Mupe. BoiaeneHue MHOXKUTENS —
CTEIIEHU JIECATHU B 3amucH uncia. [Ipubnmkénnoe 3HaueHrne BEIMYUHBI, TOYHOCTD NpuOmmkenus. [Ipukuaka
Y OIICHKA PE3YJIbTAaTOB BBIUMCICHUH.

AJITEBPA

AJredpanyeckue BbIpaxeHusi. bykBeHHbIe BbIpa)XeHUS (BbIpaXXEHUS ¢ epeMeHHbIMH). YncnoBoe
3Ha4YeHue OYKBEHHOTO B bIpakeHus. JlonycTUMbIe 3HaUeHUs TepeMeHHbIX. [logcTaHOBKa BhIpaskeHU BMECTO
nepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BBIPDAKCHMH Ha OCHOBE CBOWCTB apU(PMeTHUECKUX ICHCTBUIL.
PaBeHcTBO OykBeHHBIX BbIpakeHuM. ToxnectBo. CTeneHb ¢ HaTypalbHBIM IOKa3aTeleM U €€ CBOICTBa.
Opnowienbl U MHorowieHsl. CreneHb MHorowieHa. Cio)keHue, BBIUWTAHUE, YMHOXEHHE MHOTOYJICHOB.
@®opMyJIbl COKpPAIIEHHOTO YMHOKEHHUS: KBaApaT CYMMBI U KBajipaT pazHocTu. DopmMyia pa3HOCTH KBaApaToOB.
[IpeoOpa3oBaHue 1ENOro BBIpAXEHUs] B MHOrOWwIeH. Pa3lokeHne MHOTOYJICHOB Ha MHOMKHUTENH.
MHorousnens! ¢ ogHoi nepeMeHHoi. Kopenb MHOrouneHna. KBaapaTHslii TpEXUIIEH; pa3iioKeHNE KBaAPAaTHOTO
TpEXujeHa Ha MHOXHUTeNIH. AnreOpamdeckas apoOb. OCHOBHOE CBOWCTBO airedpandeckoil Ipoou.
CrnoxeHue, BBIUUTaHUE, YMHOKEHHE, JIeleHue anreOpanyeckux Jipooeid. CTeneHs ¢ 1esIbIM oKa3aTeseM 1 eé
cBolicTBa. ParnyoHanbHble BBIpa)K€HUS M UX TIpeoOpa3oBaHus. Jlokas3arenbcTBO ToXKAecTB. KBaapaTHble
kopHH. CBolicTBa apu(PMETUUYECKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K NMpeoOpa30BaHUIO YHCIOBBIX
BBIPQXEHUI U BHIYUCIICHUSIM.

YpaBHeHnusi. YpaBHeHHe ¢ 0qHON nepeMeHHON. KopeHb ypaBHeHHs. CBOMCTBA YUCIIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTE YpaBHeHui. JInHeliHoe ypaBHeHne. KBagpaTHoe ypaBHeHue: hopMysa KOpHEH KBaIpaTHOTO
ypaBHeHusA. Teopema Buera. Pemenne ypaBHeHUM, CBOASAIIMXCSA K JIMHEWHBIM M KBaapaTHbIM. [Ipumepsl
pelieHrs ypaBHEHHMM TpeTbell M 4YeTBEPTON cremeHeil. Perienune npoOHO-palMOHATBHBIX YpPaBHEHUU.
VYpaBHeHHE C IBYMsI NE€pPEMEHHBIMH. JIMHEMHOE ypaBHEHHE C JBYMs IEPEMEHHBIMH, IPUMEPHI PELICHUS
ypaBHEHU B LenblXx yuciax. Cucrtema ypaBHEHUH C ABYMs NEpEMEHHBIMU. PaBHOCHMIIBHOCTH CHUCTEM.
Cucrempl 1ByX JMHEWHBIX YpPaBHEHMH C IBYMsI NIEPEMEHHBIMM; PELIEHUE IOJICTAHOBKOW M CIIOKEHHEM.
[IpuMepsl pelieHuss CUCTEM HENMHEHMHBIX YPaBHEHUHN C IBYMs IIEpEMEHHBIMU. PellleHre TEeKCTOBBIX 3a7ad
anreOpandeckuM crocobom. JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas HHTeprpeTarus
ypaBHEHHs C JBYMs IepeMeHHbIMU. ['paduk JTMHEHHOro ypaBHEHHUS C JIBYMs NEPEMEHHBIMH; YTJIOBOIi
K03 HULIMEHT MPSAMOI; ycI0oBHE NapaJuIeTbHOCTU NPSIMbIX. ['paduky mMpocTeHnX HEMMHEHHBIX YPaBHEHHIH:
nmapabona, rtunepOona, OKPYXKHOCTh. ['paduueckas WHTEpHpeTanusi CHUCTEM YypaBHEHHH C JBYMS
IIEPEMEHHBIMH.



HepaBencrBa. YUuncnoBble HepaBeHCTBA M HMX CBOMcTBa. HepaBEeHCTBO € OJHOM MEPEMEHHOM.
PaBHOCHUNIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEpABEHCTBA C OJHOM NMepeMeHHOH. KBagpaTHble HEpaBEHCTBA.
CucteMbl HEpAaBEHCTB C OJJHON EPEMEHHOIM.

OYHKIIUU

OcHoOBHbIE MOHATHS. 3aBUCUMOCTH Mex 1y BeitnuuHamu. [lonsitue Gpyrkiun. O0nacth onpeaeacHus
1 MHOXKECTBO 3HaueHHH GyHKIMU. CriocoOsl 3ananus GyHkiuu. ['paduk Gynkmuu. CroiicTBa GyHKIHHI, UX
oroOpaxkeHue Ha rpaduke. [[ppumepsl rpadiKOB 3aBHCUMOCTEH, OTPAXKAIOIINX PEaTbHBIC TIPOIIECCHI.

YucaoBble ¢yHkuuu. DyHKIMM, ONUCBHIBAIOLIME MPSAMYHO U OOpaTHYIO MPONOPLUOHAIbHbIE
3aBUCUMOCTH, UX I'paduKu U cBoicTBa. JInneitHas pyHkuus, e€ rpaduk u coiictBa. KBagparnunas GpyHkuus,
e€ rpaduk u cpoiicTBa. CTeneHHble PYHKIUH C HATYypaJbHBIMU [TOKa3aTeIsIMH 2 U 3, MX rpadUKu 1 CBOWCTBA.
Yucnossle NOcae10BaTENBHOCTH. [IoOHATHE YMCIIOBON NOCIEN0BATENBHOCTH. 3alaHue MOCIEI0BATEIIBHOCTH
pekyppeHTHON (opmynoil U popmynoli n-ro wieHa. ApudmeTrndeckas U T'€OMETPHUECKasi MPOTPECCHH.
@opmMynbl N-TO 4ieHa apu(PMETHUECKON W TeOMETPHUYECKOW MpPOTPECcCHi, CyMMBI TEPBBIX N-X YICHOB.
N300pakeHre dICHOB apU(PMETHYECKOH H TEOMETPUYECKOW TMPOrPecCHid TOYKAMH KOOPIWHATHOM
IJ10CKOCTH. JIMHEHHBIN 1 9KCTIOHEHIMaNIbHBIN pocT. CI0KHBIE TPOLEHTHI.

BEPOATHOCTBb U CTATUCTUKA

OnucareabHasi craructuka. [IpeacraBneHue NaHHBIX B BuJE TaOJHIl, guUarpamm, rpaguKoB.
CrnyuyaitHas u3MeHIHBOCTh. CTaTUCTHUYECKHE XapaKTEPUCTUKH HA0Opa JAaHHBIX: CpelHee apupMeTHIecKoe,
MearaHa, Hauoosblllee U HaMMEHblee 3HaueHus, pa3max. [IpeacraBinenrue o BBIOOPOUYHOM HUCCIIEI0BAaHUU.

Cay4aiiHble cOOBITHSA U BepPOSITHOCTb. [IOHSATHE O CiIydailHOM ONBITE M CIy4alHOM COOBITHH.
Yacrora cnydailHOro coObITUsS.CTaTUCTUYECKUI TMOAXOJA K TIOHSTHIO BeposATHOCTU. BeposiTHOoCcTH
MIPOTHBOMOJOXKHBIX CcOObITUH. He3aBucumble COOBITHS. YMHOXEHHE BEpOSTHOCTEH. JlocTOBepHBIE H
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTB coObITHH. Kitaccuueckoe ornpeiesieHue BEpOSITHOCTH.

KomOunaTopuka. Pemnienne KOMOWHATOpHBIX 3ajau mepebopoM BapuaHToB. KomOuHatopHOE
MpaBujio yMHOKeHUs. [lepecTanoBKYU U akTOpHa.

JIOTHKA U MHOXECTBA

TeopeTuKO-MHOKeCTBEHHbIe MOHATHA. MHOXXECTBO, 3JEMEHT MHOXECTBA. 3aJaHUE MHOXECTB
MEPEYUCIICHUEM DJIEMEHTOB, XapaKTePUCTHYECKUM CBOWCTBOM. CTaHIapTHbIE O0O3HAYEHHUS YHCIOBBIX
MHOXecTB. [lyctoe MHOXecTBO M ero obOo3Hauenwe. [lommHOkKecTBO. OOBEeTMHEHHWE W TIEPECEUCHHE
MHOXKECTB, paSHOCTB MHOXKECTB. I/IJ’IJ’IIOCTpaHI/ISI OTHOH_IeHI/Iﬁ MC}K)Iy MHOXECTBAMU C ITOMOIIBIO )marpaMM
Ditnepa — BenHna.

JJeMeHTHBI Joruku. Iloastue o PaBHOCUIIBHOCTH, CJICJOBAaHUU, yrIOTpe6J'IeHI/Ie JJOTHYECKHX CBA30K
€CJIA ..., TO ..., B TOM U TOJIBKO B TOM CJIy4dac, JOTrHUCCKHUEC CBA3KU U, UJIHU.

1. TEMATHNYECKOE IINTAHUPOBAHME 7 KJIACC
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IIpeaMeTHBIE PE3YJIbTATHI:

Haxomuts 3HAYEHUS YHCTIOBBIX
BBIPQKEHHUM, a TaKXe BBIPAKEHUN C
MEPEMEHHBIMU TIPU YKAa3aHHBIX 3HAYCHUSX
nepeMeHHbIX. Mcnosib30BaTh 3HAKU >, <, >,
<, 4YWTaTb MW COCTaBJIITH JIBOMHBIC
HEpPAaBEHCTBA. BBINONHATE MpocTeuine
npeoOpa3oBaHMs BBIPAXKEHUN: MPUBOIUTH
Mo00HBIE cIaraeMble, paCKpPbIBaTh CKOOKH
B CyMME WIM pPa3HOCTU BBIpAKECHUH.
Pemary ypaBHeHuss Buaa ax = b mpu
pa3IMYHBIX 3HAYEHHSIX a M b, a Takxe
HECJIO)KHBIE YpaBHEHUS, CBOJSALIMECST K
HUM. Mcnosb3oBaTe anmapar ypaBHEHUH
TS peuieHust TEKCTOBBIX 3aj1a4,
WHTEPIPETUPOBATH pe3yJibTar.
Hcnonn3oBarh MpoCTenIIne
CTAaTUCTUYECKUE XapaKTEPUCTUKH (CpeaHee
apudMeTHIecKoe, pa3Max, MoJia, MEIuaHa)
JUIS aHAJIM3a psifa JAHHBIX B HECIOXKHBIX
CUTYaIUsAX

ITo3naBaresibHble YV JI:

IlepenaBaTh coaepkaHue B CKaTOM WJIU
pa3BEpHYTOM BHJIE. Henatp
MPEONIOKEeHUsT 0 MH(POPMAIUHU, KOTopas
Hy)KHa JUid pelieHus ydeOHoHl 3ajaun.
ConocTaBnsaTe U 0TOMpPaTh WHGOPMAIIHUIO,
MOJTYYEHHYIO U3 Pa3HBIX HCTOYHUKOB.
KommynukaTtuBubie YV J1:

Bricka3piBaTh CBOE MHEHUE, paboTaTh B
rpynmnax. 3anaBath BOIIPOCHI,
HEOOXOMBbIC JUIST OpraHu3aINH
COOCTBEHHOM JIESITEIILHOCTH.
Pervasitusubie YV JI:

CocTaBisiTh IUIAaH CBOETO OTBETa Ha
BOIPOC. BBIIENATh OCHOBHBIE CMBICIIOBBIE
4acTu TEKCTA. CamocTosTeIbHO
aHAJTM3UPOBATh  YCJIOBHUS  JOCTHOKCHHS
LeJIH.

JInuHocTHble YVYJI:

Kputnueckn  ouieHMBaTh  MOJTYYEHHBIN
OTBET, OCYIICCTBJISITh  CaMOKOHTPOJIb,
MpoBepsii  OTBET Ha  COOTBETCTBUE
YCIIOBHIO.

1.2

DyHKIMHU

11

IlpeaMeTHBIE Pe3YJbTATHI:

Boeraucnsates 3HaueHus1 GyHKIINU, 3aJaHHON
(bopMyI0ii, COCTABIATH TAOIHIIBI 3HAYCHUN
bynakuun. [1o rpaduky GyHKIIME HAXOAUTH

5,6




3HaueHHWe (QYHKIUU 10 HU3BECTHOMY
3HAYEHUIO apryMeHTa U pelatb 00paTHYIO
3amaay. Crpoutb rpaduku  mpsMoin
MPONOPIIMOHATBHOCTH u JIMHEHOMN
(GYHKIIMM, ONUCBHIBATH CBOMCTBA 3TUX

GyHKIHA.
ITo3naBaTeabHbIE YY/I:
ITonumars, KakK BIIUSIET 3HAK

kodp¢unmenta k Ha pacnonoxeHue B
KOOPDJMHATHOM  IUIOCKOCTH  Tpaduka
¢ynkuun y = kx, rue k # 0, kak 3aBUCHT OT
3Ha4yeHu# k u b B3auMHoe pacronoxkeHue
rpa¢ukoB AByX QyHKIUI Buaa y = kx + b.
WuTepnpernpoBath rpaduKU pearbHbIX
3aBUCUMOCTEH, OMHIChIBAEMbIX (popMynamu
Bumay=kx,rnek#0uy=kx+b
KommyHnukatusubie YY/I:

YMeTb 0pOpMIISATH MBICIH B YCTHOM

Y IIICBMEHHOU PEYH C YUETOM

pPEYEBBIX CUTYALUH.

YMeTh NpUHUMAaTh TOUKY 3pEHUS APYTOro.
Peryastusubie YY/I:

VYcraHaBnuBaTh ~ B3aUMOCBSI3U  MEXIY
KOMIIOHEHTOM U pe3yJIbTaToM,
UCIOJB30BaTh UX  JUISl  HaXOXKJIEHUs
HEU3BECTHHIX KOMIIOHEHTOB.
JInunocrubie YY/I:

Kputnueckn  ouneHuBaTh  MOJTYYEHHBIN
OTBET,  OCYILECTBIATH  CaMOKOHTPOJIb,
poBepsii  OTBET HAa  COOTBETCTBUE
YCIIOBUIO.

Crerteapr ¢
IOKa3aTeIeEM

HaTypaJIbHBIM

10

IIpeaMeTHBIE Pe3YJIbTATHI:

BorurciisTh 3HauCHHs BBIPAXKESHUH BHIa a",
i€ a — TMPOU3BOJBHOE YHCIO, N —
HaTypaJbHOE YUCJIO0, YCTHO U MUCbMEHHO, a
TaKkK€ €  [OMOUIbI0  KaJbKYJISATOpA.
dopMyIHpOBaTh, 3aMMChIBaTh B
CUMBOJINYECKON (opMe U 0OOCHOBBIBATH
CBOMCTBA  CTEMEHU C  HATypaJIbHbIM
TOKAa3aTeIIeM. [TpumensaTs CBOICTBA
CTETIeHH I TPeoOpa3oBaHus BRIPAKCHUN.
Ilo3HaBaTeabHble YVY/I:

BbINONMHATE YMHOXEHUE OJHOWIEHOB U
BO3BEJICHUE OJHOWIEHOB B  CTEIEHb.
Crpouts rpaduku QyHKIHH y = X° 1y = X°.
PemraTh rpadudecky ypaBHeHHs X2 = KX +
b, x*=kx +b, rme k ub — HEKOTOpHIE
yucia

KommyHnukatuBHuble YY/I:

BrickasbiBaTh CBOE MHEHHE, padoTaTh B
rpynnax.@opMynupoBaTh U 000CHOBBIBATH
CBOMCTBA  CTEMEHU C  HATypajIbHbIM
MOKa3aTeJieM. DopmMyIUpPOBATH

4,5




OTpe/iciecHue KOpHS TPETheH CTeIleHu;
HAXOJUTh 3HAUEHUSI KyOUUECKUX KOpHEH
Peryastusublie YY/I:

Hcnonb3oBathk rpaduk GyHKIIN

y = Xx? s HAaXOXKIECHHS KBAJPaTHBIX
KOpHEW. BpruuciasTe TouHble W mpuOIH-
JKEHHBIC 3HAYCHUS KOPHEH, UCTIONB3YsI TIPU
HEOOXOIUMOCTU KaJbKYJIATOP; MPOBOAUTH
OLICHKY KBaJIpaTHBIX KOPHEH.
JInunocrubie YY/I:

AHanM3upoBaTh W OCMBICIHBATh TEKCT
3ajaun, nepeGopMyIHpoBaTh  YCIOBHE,
W3BJIEKATh HEOOXOMUMYIO WH(MOpPMAIIHUIO,
MOJIEJIUPOBATh YCIOBUE C MIOMOIIBIO CXEM,
PUCYHKOB, pealIbHBIX MpeaMeToB. CTpOUTh
JIOTUYECKYI0  IEMNOYKY  pacCyKICHHI,
KPUTHUYECKH  OICHUBATh  TOJyYCHHBIN
OTBET, OCYIIECTBISITH CAMOKOHTPOJIb.

MHuorouseHsl

17

IIpeaMeTHBIE Pe3YIbLTATHI:

3anuchiBaTh MHOTOWIEH B CTaHJIAPTHOM
BHJIC, ONPENENATh CTENEeHb MHOTOYJICHA.
BuIOAHAT,  CHOXKEHHE U BBIYUTAHHUE
MHOTO4YWICHOB, YMHOXEHHE OJHOUYICHA Ha
MHOT'OYJIEH U MHOTOYJIEHa Ha MHOTOYJIEH.
Ilo3HaBaTeabHble YV JI:

BBITIOTHATE pasiiokeHre MHOTOWICHOB Ha
MHOKUTEIIH, UCIIONIB3YS BBIHECEHUE
MHOXKHUTEIISI 3a CKOOKM U  CIIOCO0
rpynnupoBku. [IpuMeHATs neucTBUs €
MHOTOYJICHAMH npu pereHnn
Pa3HOOOpa3HBIX 3a/lay, B YaCTHOCTU MPHU
pPEIIEHNH TEKCTOBBIX 33Jad C MOMOILBIO
ypaBHEHUU

KomMvynukaTuBHble YY1

3amaBaTh BOMPOCHI, HEOOXOAUMBIC ISt
OpraHu3aIlii COOCTBEHHOW JESATEIbHOCTH.
Paboratk B rpymnmnax, BECTH JUAJIOT.
PeryasituBublie YV /1.

Hcnonr30BaTh 3HAHUS O MHOTOYJICHAX.
BremonHsaTe mepebop BceX BO3MOMKHBIX
BApUAHTOB I Tiepecuéra OOBEKTOB WIIN
KOMOWHALMKM, BBIACIATh KOMOWHALIHH,
OTBEYAIONTUE 33]JAHHBIM YCIIOBHUSM.
JInmyHocTHBIE YV JI:

AHamM3UpOBaTh M OCMBICIMBATh TEKCT
3anayu. CTPOUTH JIOTMUECKYIO LEMOYKY
pacCyXJIeHU, KPUTUUYECKH OIICHUBATh
MOJTYYEHHBIH OTBET, OCYIIECTBIIATh
CaMOKOHTPOJIb,  TMPOBEPsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHUIO.

3,6

DopmyIibl
YMHOXEHHUS

COKPAIIEHHOTO

19

IIpeaMeTHBIE Pe3YJIbTAThI:
Jloka3blBaTh  CHpPaBEATIUBOCTH  (HOpMYI
COKpPAIIEHHOT0 YMHOKEHM S, IPUMEHATh UX

7,8
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B IIPE0Opa30BaHUSAX IIENBIX BBIPAKCHUN B
MHOTOWIEHBI, & TaKXKe€ Ui Pa3I0KECHUS
MHOTOYJICHOB HA MHOXHUTEJIIH.
Ilo3naBaTeabHble YVY/I:

Hcnons3oBats pasyIin4HbIe
npeoOpa3oBaHus LENbIX BBIPAKEHUN MpU
pELICHUU  ypPABHEHHH, JOKa3aTEJIbCTBE
TOXJECTB, B 3a/Jadax Ha JEJIUMOCTb, B
BBIYMCIICHUU 3HAYEHUI HEKOTOPBIX
BBIPAKEHUI C IIOMOLIBIO KAJIBKYJIATOPA
KomvyHnukaTuBHbie YY/I:

BrickasbiBaTh CBOE MHEHHE, padoTaTth B
rpynmnax.

3amaBaTh BOIPOCH, HEOOXOIUMBIE IS
OpTraHU3aIi COOCTBCHHOH EATEIHLHOCTH.
PeryasituBubie YY/I:

OcyuecTBisiTh ~ MOUCK  HMH(OpMaLUH,
cojiepXalleil 1aHHble, UHTEPIPETUPOBATh
UX.

BeBogute  OpMyNBI  COKpALICHHOTO

YMHOXKEHHUS, PUMEHSTh ux B
npeoOpa3oBaHMIX BBIPKEHUM u
BBIYUCIICHUSIX.

JInunocTtHble YV /1.

N3Bnekats nHGOPMAITUIO, BBIMOIHATE COOP
MH(}OpPMaLIUU B HECIIOKHBIX CITydasiX.
AHaM3UpoBaTh M OCMBICIMBATH TEKCT
3aJa4du, KpI/ITI/I‘-IGCKI/I OILICHUBATH
MOJIYYEHHBIM OTBET, MPOBEPssl OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

CucreMsl
YpaBHEHUM.

JIMHENHBIX

14

IIpeaMeTHBIE Pe3YJIbTAThI:

Onpenensitb, SBIASETCS U TIapa 4YHUCEN
pEIIEHUEM JaHHOTO YPaBHEHUS C JABYMs
nepemeHHbIMU. HaxoauTs myTém nepedopa
LEeJIble pelIeHUs] JTUHEHHOTO YpaBHEHUS C
nBymsl nepeMeHHbIMU. CTpouTh Tpaduk
ypaBHeHus ax + by =c,rae a # 0 unu b #0.
Pemate rpadguieckum crocoboM cHCTEMBI
JIMHEUHBIX YPaBHEHUI c JIBYMs
nepeMeHHbIMU. Penrath TeKCTOBBIC 3a/1a4H,
UCTIONB3YSl B KadecTBe airebpandeckont
MOJIEJN CUCTEMY YPAaBHEHUU.
IHosnaBarenbHbie YY/I:

[TpuMeHsTh crIoco0 MOICTAHOBKH U CIIOCO0
CJI0KEHUS IPU PELLICHUU CUCTEM JINHEUHBIX
YpaBHEHUW C JBYMS TEPEMEHHBIMHU.
WNurtepnpeTupoBath pe3ynbTar,
MTOJTYYCHHBIA MPU PEIICHUH CUCTEMBI
KommyHnukatuBHuble YY/I:

3amaBaTh BOIPOCHI, HEOOXOAUMBIEC ISt
OpTaHU3aIN COOCTBEHHOW JESATEILHOCTH.
Paborath B rpymnmnax, BECTH JUAJIOT.
Peryastusabie YY/I:

6,7
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Hcmonap30BaTh 3HAHHA O 3aBHCHMOCTSAX
MEXTy BeJIMYUHAMH. BBITONHATE miepebop
BCEX  BO3MOXHBIX  BapUaHTOB IS
nepecuéra OOBEKTOB WJIM KOMOWHAIUH,
BBIIENIATL KOMOMHAIIMM, OTBEYAIOIIUE
3aJJaHHBIM YCIIOBHSIM.

JInmyHocTHbIE YV JI:

AHaJIM3UpPOBaTh M OCMBICIMBATh TEKCT
3agaun. CTPOUTH JIOTHUECKYIO IEMOYKY
pacCyXJICHUM, KPUTHYSCKH OILICHUBAThH
MOJTYYEHHBIH OTBET, OCYIIECTBIISATh
CaMOKOHTPOJIb,  TIPOBEpsSii  OTBET  Ha
COOTBETCTBUE YCIIOBHUIO.

8 IToBTOpenue kypca 7 kinacca | / 1
Hroro 102 10
TEMATHUHYECKOE IINTAHUPOBAHMUE 8 KJIACC
Ne TemaTnueckue pasaeibl Koa-Bo XapakTrepucTuka OCHOBHBIX BHJI0B | HanpaBaenus
11/-11 4acoB AeATEeJILHOCTH y4aluXcsi BOCHUTATEIbHO

W 1eTeJILHOCTH

PanmonansHeie 1pobu

IIpenMeTHBbIE PEe3VIbTATDI:

BBIMONMHATE  pa3auvHbIE TPEoOpa3oBaHUs
paloOHaTIbHBIX BBIPAKEHUHM, OKAa3bIBATh
TOXKJECTBA. 3HATb CBOWCTBAa (YHKIUHU
y=k\x =, rme k # 0, u ymerb cTpouTh €
rpaduxk.

ITo3HaBaTeabHble Y Y /I:

dopMynUpoBaTh  OCHOBHOE  CBOMCTBO
parroHaIbHON IPOOH ¥ IPUMEHSTH €T0 JIJIs
npeoOpa3zoBanust  jpobeil.  BrImonHATH
CIIOKEHHE, BBIUUTAHUE, YMHOXKEHHE U
JIeJICHUE pallMOHAIBHBIX APOOeH, a Takxke
BO3BEJICHUE IPOOU B CTETICHb.
KommyHnukaTtuBHbIe Y'Y L:

BrickaszpiBaTh CBOE MHEHHE, paboTaTth B
rpynmnax. 3agaBath BOIIPOCHI,
HEOOXOIMMbIE JUISt OpTraHHu3aIuu
COOCTBEHHOI JIeITECILHOCTH.
PeryasituBubie YV /1.

CocTaBisaTh IIJJaH CBOEro OTBETa Ha
BONPOC. BBIIENSATE OCHOBHBIE CMBICIIOBBIC
JacTH TEKCTA. CaMOoCTOSTEIIHFHO
AHAM3UPOBATh  yCIOBHUS  JOCTHIKCHUS
LIEJIH.

JInyHocTHbIE YV JI:
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Kputnuecku  oneHuBaTh  IOJYyYEHHBIN
OTBET,  OCYLIECTBIATH  CaMOKOHTPOIIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHUIO.

KBanparubie kopHu

IIpeamerHbie pe3yJibTaThl:

[IpuBOIUTE IHpUMEpPHl PALUOHAIBHBIX H
UppalMOHANBHBIX  4yucen.  Haxonuts
3HAYECHUsl apU(YMETHUECKUX KBaJPATHBIX
KOpHEH, MCIONb3ysl MPU HEOOXOIUMOCTH
KaJbKyJnATOp. Jloka3piBaTh TEOpeMBl O
KOpHE U3 IIPOM3BEIEHHUA U  Jpoodwu,

TOXaecTBoVa? = |a|, mpuMeHSTh HX B
npeoOpa3oBaHMIX BBIPAXKEHUIA.

OcB0OOOX/IaThCSI OT MPPALUOHATIBHOCTH B
a

a

Vb’ Vb +Vc
BbiHOCUTP MHOXHUTENh 33 3HAK KOPHS U
BHOCUTH MHOKUTEJIb O] 3HAK KOPHSI.
Ilo3HaBaTeabHble YV JI:

Ucnonb3oBarh KBaJApaTHbIE KOPHHU JIsI
BBIPKECHHUS MePEMEHHBIX u3
reOMEeTpUYECKUX U (Gu3ndecKux (HopmyIL.
Crpouts rpadux GyHKIHE y = VX u
WJUTFOCTPUPOBATh Ha rpaduke e€ cBoHCTBa
KommyHukaTuBHbIe YY/L:

YMeTh 0hOpMIISTE MBICTH B YCTHOU

Y IUCbMEHHOU PEYH C YUETOM

pPEYEBBIX CUTYALHH.

YMeTh NpUHUMATh TOUKY 3PEHUS APYTOTO.
PeryasituBubie YV /1.

VYcraHaBimuBaTh ~ B3aUMOCBSI3H  MEXIY
KOMITOHEHTOM u pe3ynbTaToOM,
HCIOIb30BaTh WX IS HaXOXKICHUS
HEU3BECTHHIX KOMIIOHCHTOB.
JImyHocTHBIE YV JI:

Kputnueckn  oueHMBaTh  MOJTYyYEHHBIN
OTBET,  OCYILIECTBJISITh  CAMOKOHTPOJIb,
MIPOBEPSIst OTBET HA COOTBETCTBUE YCIOBHIO.

3HaAMEHaTeNsIX Jpolel BHa

KBagparHbie ypaBHEeHHs

IIpeaMeTHBIE Pe3VJIbTaThI:

[IpyBOIMTE HpUMEpPHl PAaLUOHAIBHBIX H
UppAalMOHANBHBIX  uyMcen.  Haxoguts
3HAYEeHUsl apU(YMETHUECKUX KBaJpaTHBIX
KOpHEH, HCIOoNb3ysd NMpU HEOOXOIUMOCTHU
KaJIBKyJATOp. JlOKa3bIBaTb TEOPEMBI O
KOpHE U3 TMPOM3BEIACHUS U  JIpooH,

TOXaecTBoVa? = |a|, mpuMeHSTh HX B
npeoOpa3oBaHMIX BBIpKCHH.

OcB00OX/1aThCSI OT MPPALMOHATIBHOCTH B
a

a

Vb' Vb V¢
BbIHOCUTP MHOXUTENb 32 3HAK KOPHS U
BHOCHUTb MHOXHUTEIH T0]T 3HAK KOPHSI.
ITo3naBaTeabHbIE Y Y /l:

3HaMEHaTeNsIX Jpobeil Buia
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Hcnonp30BaTh KBagpaTHblE KOPHHU JUIA
BBIPAKCHUS IIEPEMEHHBIX u3
reOMEeTpUYECKUX U (pu3nyeckux QGpopmyi.
Crponts Tpaduk dyHKIEH y = VX H
WLTIOCTPUPOBATH Ha Tpaduke e€ CBONCTBa
KovmmynukaruBabie YY/I:

YMeTb 0pOpMIISTh MBICITH B YCTHOM

U IIUCBMEHHOU PeYH C y4ETOM

PEUYEBBIX CUTYaLUN.

YMeTh NpUHUMATh TOUYKY 3pEHUS JPYTOTo.
Peryastusubie YY/I:

VYcraHaBiIMBaTh  B3aMMOCBA3H  MEXKIY
KOMIIOHEHTOM U pe3ynbTaToM,
UCIOJB30BaTh UX A HaxXOXKICHUS
HEU3BECTHBIX KOMIIOHEHTOB.
JInynocrubie YY/I:

Kputnueckn  ouneHuBaTh  MOJIYyYEHHBIN
OTBET,  OCYIIECTBIATH  CAMOKOHTPOIIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHIO.

Hepagsencrra

IIpeaMeTHBIE PE3YIbTATHI:

Haxonuth mnepecedcHre W OOBEAMHCHHE
MHOJKECTB, B  YaCTHOCTHM  YMCJIOBBIX
MPOMEKYTKOB. Pematp JIMHEHBIE
HepaBeHCTBa. PemaTh cucTeMbl JIMHEHHBIX
HEPaBEHCTB, B TOM YHWCJIE€ TaKUX, KOTOPHIE
3amnucaHbl B BUJE IBOWHBIX HEPABEHCTB
Ilo3HaBaTeabHble YY/I:

dopMynHpoBaTh U JOKa3bIBaTh CBOWCTBA
YUCJIOBBIX  HEpaBeHCTB. Mcmonb3oBaTh
anmapaT — HEpPaBEHCTB  JJIA  OLIEHKHU
MOTPEITHOCTH U TOYHOCTH MTPUOIIMIKEHHUS.
KomMvynukaTuBHble YY1

3amaBaTh BOMPOCHI, HEOOXOIUMBIE ISt
OpraHu3aIii COOCTBEHHOW NIEATEIHHOCTH.
PaGoTaTh B rpynmnax, BECTH IHAJIOT.
PeryasituBubie YV /1.

Hcnonp3oBaTh 3HaHMS O HEPaBEHCTBAX.
BremonHsATe mepebop BCEX BO3MOXKHBIX
BApUAHTOB I Tiepecuéra OOBEKTOB WIH
KOMOMHAIIMH, BBIAEIATh KOMOMHAIIMH,
OTBEYAIONTUE 33JJAHHBIM YCIIOBHUSM.
JImyHocTHBIE YV JI:

AHamM3UpoOBaTh M OCMBICIIMBATh TEKCT
3anauyn. CTpOUTH JIOTMUECKYIO LIETIOYKY
pPacCyXJIeHU, KPUTHYECKH OIICHUBATH
MOJTYYEHHBIN OTBET, OCYILECTBIISATh
CaMOKOHTpPOJIb,  MPOBEPsIE  OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

CrernieHp
OKAa3aTeJIeM.
CTaTUCTUKHA

C

LEIBIM
OJIeEMEHTHI

Hpe)]MeTHble pe3vabTarbl:

3HaTh ONpEAEIECHUE U CBOMCTBA CTEIEHU C
LeJIbIM TToKazaTeneM. [ IpuMeHsTs cBolicTBa
CTCIICHU C 1ICJbIM II10Ka3aTcICM HpI/I
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BBITIOJITHEHUHN BBIYUCIICHUN )41
npeoOpa3oBaHUH BBIPKCHHI.
Hcnonb3oBarthb 3aIlInucChb qUCCI B
CTaHJAPTHOM BHUJE JUIS BBIPQKCHUS U
COIIOCTABJICHUSI  pa3MEepoB  OOBEKTOB,
JUTUTEIIEHOCTH TPOLIECCOB B OKPYKAFOIIEM

MHUpE. [IpuBoauTH MIPUMEPBI
penpe3eHTaTUBHOIN 1 Hepenpe3eHTaTUBHOM
BBIOOPKH.

Ilo3HaBaTeabHble YY/I:

W3Briekate HHPOPMAITUIO U3 TAOIHI] YaCTOT
U OpPraHU30BBIBATH MH(POPMAIIUIO B BHUE
Ta0JIUIl YacTOT, CTPOUTh HHTEPBAIBLHBIN
ps. Hcnoas30BaTh HarJIssgHoe
MIPE/ICTABJICHHE CTaTUCTHYCCKOM
uHpopManun B BHUAEC CTOJNOYATBIX U
KPYTOBBIX JUarpamm, IIOJINTOHOB,
TUCTOTPaMM

KomMmyHukaTuBHbIe YY/L:

Bricka3biBaTh CBOE MHEHHE, paboTaTh B
rpymmax.

3amaBaTh BOMPOCHI, HEOOXOIUMBIC ISt
OpTraHu3aIui COOCTBCHHOM JCITCILHOCTH.
PeryasituBublie YV /1.

OcymiecTBiIITh  TOUCK  HWH(MOpPMAIHH,
coJiepKaIleii JTaHHbIe, MHTEPIPETUPOBATH
HX.

JImyHocTHBIE YV JI:

W3Bnekats nHGOPMAIUIO, BHITIOJIHATH COOp
nH(pOpPMaIIUU B HECIIOKHBIX CITyJasiX.
AHamM3UpoOBaTh M OCMBICIIMBATh TEKCT
3a7a4H, KPUTHUYECKH OLIEHUBATh
MOJIYYCHHBIM OTBET, TMPOBEPssi OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

IloBTOpEeHne

1 k\p 13ur

UTOIo

TEMATHYECKOE INTAHUPOBAHMUE 9 KJTACC

Ne TemaTnuyeckue pasjaesl Koxa-Bo XapakrepucTuka OCHOBHbIX BHJ0B | KoHTpo/bHBIC M

n\n 4acoB AeATeJbHOCTH y4almXxcsi AUATHOCTHYECK
ue
MeponpHUATHSA

1. KBanpatuunas ¢pyHKIusS 24 IlpeaMeTHbIE Pe3YJIbTATHI: 1,2

Boruncnsats 3HaueHus QyHKIMH, 3aJaHHOU
dopmynoi, a Takxke JABYMS U Tpems
dbopmynamu. OnuceiBaTh CBOMCTBa
¢GyHKIMH Ha OCHOBE MX TIpaduuecKoro
NpeICTaBJICHNUSI. WuTepnpernpoBath
rpaduku peabHBIX 3aBHCUMOCTEH.
[Toka3biBaTh CXEMaTHUECKHU MOJIOKEHHUE HA
KOOPJAMHATHOM  IUIOCKOCTH  TIpauKOB
Qyskmmit y = ax?, y=ax’+n,y=a (x —
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m)2. CTpouTs rpaduk GyHKIMH y = ax> +
bx + c, yMeTb YKa3bplBaTb KOOPAMHATHI
BEPIIUHBI Tapaloiibl, €€ OChb CUMMETPHH,
HallpaBJICHUE BETBEMU napaboJIbl.
N300paxkaTh ~ CXeMaTH4eCKh  Tpaduk
byuknuy y = X"¢ 4€THBIM U HCUETHBIM N.
IHo3HaBarTeabHblie YY/I:

[ToHuMaTh cMBICH 3anuceil Buga Va, \Vau
T. 1., TIe a — HekoTopoe uucio. Mmers
IIPEACTABJICHUE O HAXO0XKICHUHU KOPHEUN N-U
CTEIEHHU C TOMOILBIO KaJbKYJIATOpa
KomvyHnukaTuBHbie YY/I:

BrickasbiBaTh CBOE MHEHHE, padoTaTh B
rpymnmax. 3anaBatrh BOIIPOCHI,
HEO0OXOIUMBIE JUTSt OpraHu3alu
COOCTBEHHOM JI€SITEIILHOCTH.
PeryasituBubie YY/JI:

CocraBnarh IJIaH CBOETO OTBETa Ha
BOIIpOC. BhI1eNATh OCHOBHBIE CMBICIIOBBIE
4acTH TEKCTa. CamocTosiTenbHO
AQHAJIU3UPOBATh  YCJIOBUS  JIOCTUKEHUS
LEJI.

JIuyHocTHbIe YVY/I:

Kputnueckn  ouneHuBaTh  IMOJIYyYEHHBIN
OTBET, OCYUIECTBJISATH  CaMOKOHTPOIIb,
MIPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBHIO.

VYpaBHEHMSI U HEPABEHCTBA C
OJIHOM IIEPEMEHHOU

14

IIpeaMeTHbIE Pe3VIbTAThI:

Pemate ypaBHeHUs TpeTbel M 4YETBEPTOMN
CTENEHU C IIOMOIUBIO pAa3JIOKEHUS Ha
MHOYHUTENH U BBEICHHS BCTIOMOTaTEIbHBIX
IIEPEMEHHBIX, B  YaCTHOCTU  pelIaTh
OMKBaJpaTHbIE YpaBHEHUS. Pemate
JpoOHBIE pallMOHAIbHBIE YPaBHEHHUS, CBOJIS
UX K LEJIBbIM YPaBHEHUSIM C IOCIIEIYIOLIEH
MIPOBEPKOI KOPHEU

ITo3naBarenbnbie YY/I:

Pemate HepaBeHCTBa BTOPOW CTEIEHHU,
UCIOJNIB3YSl TpapUuecKue MpeICTaBICHHUS.
Hcrnonbs3oBaTb METOX MHTEPBAIOB IS
pEelIeHUs]  HECJIOKHBIX  PallMOHAJIbHBIX
HEPaBEHCTB

KommyHnukaTuBHble YV JI:

YMeTb 0pOpMIISTh MBICITH B YCTHOM

Y IICbMEHHOW PEYH C YUETOM

pPEYEBBIX CUTYyALH.

YMeTb IPUHUMATh TOYKY 3pEHUS JPYIroro.

PeryastuBuble YYJI:

VcraHaBiIuBaTh  B3aUMOCBSI3M  MEXIY
KOMIIOHEHTOM 51 pe3ynbTaToM,
UCIOJB30BaTh  HX I HAaXOXKICHUS
HEU3BECTHBIX KOMIIOHEHTOB.

JInynocrueie YVY/I:

3,4
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Kputnuecku  oneHuBaTh  IOJYyYEHHBIN
OTBET,  OCYLIECTBIATH  CaMOKOHTPOIIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHUIO.

ypaBHeHI/IH N HEPABCHCTBA C
ABYMA ICPECMCHHBIMHA

17

IIpeaMeTHBbIE Pe3VIbTAThI:

Crpouth rpaduku ypaBHEHHH C JIByMS
MEPEeMEHHBIMH B MPOCTEUIINX CIy4asX,
Korna rpadukomM  SBISETCS  TpsiMas,
napaboia,  rumepbosia,  OKPYKHOCTb.
Hcnonp3oBarh uX i rpaduyueckoro
pellleHUsT CHUCTEM YpaBHEHUH C JIByMS
NEPEMEHHBIMH. Pemarp criocoOoM
MOJICTAHOBKHM CHUCTEMBI JIByX ypaBHEHUH C
JIByMsI TIEPEMEHHBIMH, B KOTOPBIX OJHO
ypaBHEHHE TEPBOM CTENEHHU, a JPyroe —
BTOPOM CTEIIEHHU.

IozHaBareabHbie Y VY/I:

Pemars TekcTOBbIE 3a1a4yM, UCIOJIB3YS B
KauecTBe alre0panieckoil MoeNiu CUCTEMY
YpPaBHEHUN BTOPOM CTENEHU C JBYyMs
MEPEeMEHHBIMH; pEelIaTh COCTaBJICHHYIO
CHUCTEMY, UHTEPIIPETUPOBATH PE3YAbTAT
KommyHnukarusubie Y VI

3amaBatb BOMPOCH, HEOOXOAUMBIC IS
OpraHu3alui COOCTBEHHON JESTENbHOCTH.
PaGorats B rpynnax, BeCTH JUAJIOT.
Pervasituubie YVY/I:

Wcnonb3oBaTh 3HAHHUS O 3aBUCHMOCTAX
MEXy BeIUYUHAMH. BeIMonHATE mepedop
BCEX  BO3MOXHBIX  BapHaHTOB A
nepecyéTa OOBEKTOB WM KOMOWHAIIHM,
BBIJICNIATH ~ KOMOWHAIIMK,  OTBEYAIOIIUE
3a/IaHHBIM YCIIOBUSIM.

JIuyHocTHbIe YV/I:

AHaIM3UpOBaTh U OCMBICIUBATh TEKCT
3anaur. CTPOUTH JIOTHYECKYIO IIEMOYKY
pacCyKIeHuM, KPUTHYECKH OLEHUBATh
MTOJTYYCHHBIN OTBET, OCYIIECTBIIATH
CaMOKOHTpPOJb, MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO.

6,7

Apudmernueckas U
reoMeTpHYECKasi IPOrpPeCcCUu

15

IIpeaMeTHBIE Pe3VIbTAThI:

[TpuMeHsITh MHIEKCHBIE 0003HAYECHUS IS
YIEHOB IocieioBaTeabHoCcTel. [IpuBoguTh
IIPUMEPBI  3aJIaHUSI TIOCIIEN0BATEIBHOCTEN
dopMynoil n-ro wieHa M PeKyppeHTHOMH
dopmynoil. BsiBoauth (popmynsl  n-ro
yjeHa apUPMETUYECKOH MpPOrpeccuu U
T€OMETPUYECKOW  MPOTPECCUHU, CYMMBI
NEPBBIX N YICHOB apu(METHYECKOW U
F€OMETPUYECKOW  IPOrpeccuil, pemaTh
3aJ]auyl C UCTIOJIb30BAHUEM ITUX (HOPMYIL..
Ilo3naBarenbnbie YY/I:

5,8
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Jloka3biBaTh XapaKTEPUCTUUECKOE
CBOMCTBO apudMeTUIeCKOn u
T€OMETPUUYECKOU ITPOTrpeCCuit
KommyHnukatuBHubie YY/I:

Bricka3piBaTh CBOE MHEHHE, paboTaTth B
rpynmnax.

3amaBaTh BOINPOCH], HEOOXOJUMEBIC IS
OpraHu3ai COOCTBEHHOM JESITEIbHOCTH.
Peryastusublie YY/I:

OcymlecTBiATh  MOUCK  MH(POpPMAIHH,
cojiepXalieil J1aHHble, UHTEPIPETUPOBATH
ux.

JIuyHocTHbIe YV/I:

AHanmM3upoBaTb M OCMBICIIMBaTh TEKCT
3aJauu, KPUTUYECKU OIICHUBATH
MOJIyYEHHBI OTBET, MPOBEPsisi OTBET Ha
COOTBETCTBHUE YCIOBHUIO.

DneMeHTbl KOMOMHATOpUKH U | 14 IIpeameTHbIC PE3VIbLTATHI: 1,7
TEOPHUH BEPOATHOCTEH Boimonauts mepebop BCeX BO3MOXKHBIX
BapUAHTOB I Tiepecuéra OOBEKTOB U
KOMOUMHAIHH. [IpumeHnATH [IPaBUIIO
KOMOHMHATOPHOTO YMHOEHHUS.
Pacno3naBaTte 3amaun Ha BBIYHCIICHHC
Yypcia MEepECTaHOBOK, pa3MeNIeHu,
COYETaHUU u [IPUMEHATD
COOTBETCTBYIOIINE (POpMyIbl. Bbrunciars
YaCTOTY CIY4aitHOTO COOBITHUS.
Ilo3HaBareabHbie Y V/I:
OueHuBarb  BEPOATHOCTb  CIy4alHOTO
COOBITHS c ITOMOIIIBIO YacTOTHI,
YCTaHOBJICHHOU OIIBITHBIM myTEéM.
Haxoguth BEPOATHOCTD CIIy4aitHOro
COOBITHSI HAa OCHOBE KJIACCHYECKOro
omnpenenaeHuss BeposTHOCTU. [IpuBoauTh
MPUMEPHI JIOCTOBEPHBIX M HEBO3MOMXHBIX
COOBITHI
KommynukaTruBublie Y Y/I:
Bricka3biBath cBOE MHeHHeE, paboTaTh B
rpymnmnax. 3aiaBarb BOITPOCHI,
HEOOXOIMMbIE JUIST OpraHu3aIu
COOCTBEHHON NESITEIbHOCTH.
PeryasTuBHbie YY/I:
CocTaBiuarh IIJaH CBOEro OTBETa Ha
BOIIPOC. BbIAENAT OCHOBHBIE CMBICIIOBBIE
JacTH TEKCTA. CaMOCTOSTEIILHO
AQHAJM3UPOBAaTh  YCJIOBHUS  JIOCTHUKEHUS
[N,
JImyHocTtHbIE Y VII:
Kputnueckn  oneHmBare  MOJTYyYEHHBIN
OTBET,  OCYIIECTBISITh  CAMOKOHTPOJIb,
MIPOBEPSIS OTBET HA COOTBETCTBUE YCIOBUIO.
IToBTOpeHune 15 1
HTtoro 102 8
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JInyHOCTHBIE, MeTanpeAMeTHbIE U MPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS CO/IePKAHUS Kypca reoMeTpuu

[Iporpamma obecneynBaeT AOCTHIKEHUE CIEAYIOUIUX PE3YyIbTATOB OCBOCHUS 00pa3oBaTebHOM
IpOTpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHMUs:

JInyHoCTHBIE yya
1.I'paxcoanckoe eocnumanue

-opMupOBaHNE AaKTUBHOM TI'paXJaHCKOW IO3MLMUHU, TIPa)XJTaHCKOW OTBETCTBEHHOCTH, OCHOBAHHOW Ha
TPaIUIMOHHBIX KYJIBTYPHBIX, TYXOBHBIX 1 HPABCTBEHHBIX LIEHHOCTSIX POCCUHCKOTO 0OIIECTBA;

2. Ilampuomuueckoe socnumanue m Qopmuposanue poccuticKkot UOeHmMuYHOCmu

-opMuUpOBaHUE CIIOCOOHOCTH BIAJETh JOCTOBEpHON uUHGOpMaIlMell O MEepelOBbIX ITOCTHKCHHUSIX H
OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW MAaTeMaTHKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

3.ﬂyx06H0€ U HpaeCmeeHHoe socnunarnue oemell HA OCHOBe poccudcxux mpa()uuuormblx L;eHHocmeﬁ

-OpCACTaBJICHUA O COHHUAJIBHBIX HOPMax MW IIpaBUIaxX MCEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTU IIPU BBIITOJIHCHUU y‘IC6HLIX, IIO3HaBaTCJIbHBIX
3a/1a4, BBIIIOJIHCHUHU 3KCIICPUMCHTOB, CO3JJaHNH y‘IC6HLIX IIPOCKTOB,

-CTPEMJICHUSA K B3BAUMOIIOHUMAHWIO 1 B3aMMOIIOMOIIU B ITPOLECCE 3TOM y‘IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OIICHUBATDb CBOE MOBEACHUEC U IMOCTYIIKHU CBOUX TOBapI/IIJ_Ieﬁ C IMO3UIIMH HPABCTBCHHBIX U IIPABOBBIX HOPM C
y“IéTOM OCO3HaHUusA HOCJ'IGI[CTBI/Iﬁ IMMOCTYIIKOB,

4. Ilpuobwenue oemetl K KyaibmypHOMY HACIEOUIO (Icmemuyeckoe 60Cnumanue)

- (hopMHpOBaHNE [IEHHOCTHOT'O OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYyYHOMY
HACJIEIUI0, TOHUMaHUs 3HaYeHHs] MaTEMaTHYEeCKOW HayKH B )KM3HU COBPEMEHHOI'O OOLIECTBa.

5. lonynapuzayus nHayunwlx sHanuil cpeou demetl (Llennocmu HayuHo2o no3Hanus)

-(opMHpOBaHUE MUPOBO33PEHUECKUX MPEICTABICHUI COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U COCTAaBIISAIOLIMX OCHOBY JJIsl MOHMMAaHMs CYUTHOCTH Hay4yHOM KapTHHBI MUpa; MpeJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPUPOJIbI, B3AUMOCBSA3SIX YEJIOBEKa C MPUPOTHON cpenoil, o ponu
npeaMeTa B HO3HAHUM STUX 3aKOHOMEPHOCTEI;

-opMHpOBaHUE TMO3HABATEIHHBIX MOTHBOB, HAMNPABJICHHBIX Ha TOJYYEHHE HOBBIX 3HAHUU MO MPEIMETY,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HAOII0JaEMBIX MPOIIECCOB U SIBICHUIA;

-popMupoBaHUE TMO3HABATENbHOH W  WHGOPMAIMOHHON KYIBTYPHI, B TOM UYHCIIE HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl C yUeOHBIMU TEKCTaMH, CIIPABOYHOMN JIMTEPATYPOH, JOCTYTHBIMU TEXHUYECKUMHU
cpencTBamMu WH(pOPMAITMOHHBIX TEXHOJIOTHIA; HHTEpECca K 00y4YeHHIO u [MO3HAHUIO,
JIF0003HATENILHOCTH, TOTOBHOCTH U CIOCOOHOCTH K CamMo00pa30oBaHUIO, HCCIIEA0BATEILCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHSI OOYUYCHHS B TajbHCHIIIEM.

6. Quzuueckoe 6ocnumanue u Gopmuposanue Kyabmypvl 300pPOGbAL.
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-opMupOBaHUE OCO3HAHUS IICHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIN 00pa3 KM3HM, OCO3HAHUS MOCICICTBUA M HEMPUSTHS BPEIHBIX MPUBBIYCK, HEOOXOIUMOCTH
coOJTI0IeHUsI TIPAaBIJT 0€301TaCHOCTH B OBITY M peaIbHON KU3HU,

7. Tpyoosoe socnumanue u npogheccuoHaibHoe camoonpeoeieHue

-popMupoBaHue  KOMMYHHKAaTUBHOM  KOMIETEHTHOCTHM B  OOIIECTBEHHO  TMOJE3HOH,  yueOHo-
HCCIIEIOBATENbCKOM, TBOPUECKOM M JPYruX BUIAX AESITEIbHOCTH; MHTEpEca K MPAKTHUYECKOMY H3YYEHHUIO
npodeccuil U Tpyda pazIUYHOIO pojAa, B TOM YHCJIE HAa OCHOBE MPUMEHEHHS MPEAMETHBIX 3HaHUH,
OCO3HAHHOTO BbIOOpAa MHIUBUIYaTbHOW TPACKTOPUU MPOIOHKEHHUS OOpa30BaHUSA C YYETOM JIMUHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTHU K MPEAMETY, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

8.OKonocuueckoe socnumanue

-(opMUpOBaHUE FKOJIOTHUECKH I€1eCO00Pa3HOro OTHOIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU HA 3emIie,
OCHOBE €€ CYIIIECTBOBaHUS, IOHUMAaHUS LIEHHOCTHU 3J0POBOT0 1 6€301MacHOro 00pa3a >Ku3HU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U MICUXHUECKOMY 3/10POBbIO, OCO3HAHUS [IEHHOCTU COOIOACHUS
MpaBWJI 0€30MacHOTO MOBEICHUs TP PpabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX, YTPOKAIOIIUX 30POBbIO
¥ KM3HH JIFOJICH;

-(opMupoBaHuE CIIOCOOHOCTH NPUMEHSTH 3HAHUS, MOJydaeMble MPU HU3YyYEHHM IpeaMeTa, sl pelieHus
3ajay, CBSI3aHHBIX C OKpY’Karolled MPUPOJHOM Cpeoi, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOH KYyJIBTYpBHI,
OCO3HAHMA TJI00ATBLHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM M MyTed UX PEUIeHUs TOCPEICTBOM METOJIOB
IpeIMeTa;

-hOpMHpOBAaHHUE IKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSI WM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MPAKTUKE

MemanpeomemHusie:

1) yMeHue caMOCTOSATENIBLHO ONMPEICIISATh LI CBOCT0 00yUYCHUs, CTABUTH U JOPMYTHUPOBATH JUIS CeOsI
HOBBIE 3a7aud B yd€0Oe M TI03HABATEIbHOW JESITENbHOCTH, DPAa3BUBAaTh MOTHUBBI M MHTEPECHl CBOEH
IM03HABATEILHOM JESITEIIFHOCTH,

2) yMEHHE CaMOCTOSITEJIBHO IUJIAHUPOBATh IYTH  JOCTHIKCHUS Ieled, B TOM  YHCIIe
albTepHATUBHbIE, OCO3HAHHO BbIOMpaTh Haubosnee 3P eKTUBHBIE CHOCOOBI pELIEHUS Y4YEOHBIX H
M03HABATENbHBIX 33]1aY;

3) yMEHHE COOTHOCHTH CBOM JCHCTBHUS C IJIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOJIb
CBOEH JEeATENIbHOCTH B MpOIlecce OCTUKEHHs pe3ysbTara, ONpeAeNsiTh CHOCOObl NEeWCTBUH B paMKax
MPeIJIOKEHHBIX YCIOBUM U TpeOOBaHU, KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBHH C U3MEHSIOIIEHCS
CUTYyallHeH;

4) ymeHue OlleHUBaTh MPAaBUILHOCTD BBIITOJHEHUS YUeOHOU 3a/1a4i, COOCTBEHHBIE BO3MOXKHOCTHU €€
pelieHus;

5) BnajieHHe OCHOBAMH CAMOKOHTPOJIS, CAaMOOIICHKH, TMPHHATHS PpEIICHUH U OCYIIECTBICHHUS
OCO3HAHHOTO BbIOOpA B yU€OHOU ¥ MO3HABATEIHLHOU JIEATEITHOCTH;

6) ymeHMEe  OmpeAenATh  IOHATHS, CO37aBaTh  OOOOIICHMS,  yCTaHABIMBAaThH  aHAJIOTHH,

KJacCU(UIUPOBaTh,  CAMOCTOSATEIbHO BBIOMpPATh OCHOBAHWSA W KPUTEPUHM [  KIacCHU(pUKaluy,
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YCTaHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYXKIEHUE, YMO3AKIIOUYEHUE
(MHAYKTUBHOE, IEAYKTUBHOE U MO AHAJIOTMH) U JIEJIaTh BHIBOJIbI;

7) yMeHHe co37aBaTh, MPUMEHATh U MPEeOOPA30BBIBATH 3HAKKW U CHUMBOJIBI, MOJCIH W CXEMBI IS
pelieHrs yueOHBIX M MO3HABATEIBHBIX 33/1a4;

8) cMBICI0BOE UTEHHUE;

9) yMeHHE OpraHMW30BbIBATh YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATCIBHOCTh C YUUTEICM U
CBEPCTHUKAMH, pPabOTaTh MHAMBUAYAIBHO U B TPYIIE:HAXOAUTH 00IIee PEIICHHE U pa3peniaTh KOH(DIUKTHI
Ha OCHOBE COTJIACOBAHUS MO3UIMI M y4éTa HHTEPECOB; (OPMYIHUPOBATH, APTYMEHTHPOBATh M OTCTAWBATH
CBOE MHCHHUE;

10) yMeHHe 0CO3HAHHO KCIIOJIb30BaTh PEUYEBBIC CPEICTBA B COOTBETCTBUU C 33/1aucii KOMMYHHUKAIIUN
JUIS  BBIPQOXCHHUS CBOUMX YYBCTB, MBICICH M TOTPEOHOCTEH; TIJIAHUPOBAHUS U PETYISAIHUA CBOCH
JEATEIIbHOCTH; BJIAJICHUE YCTHOM U MUCbMEHHON PEYbI0,MOHOJOTMYECKOW KOHTEKCTHOM PEUbIO;

11) bopmupoBaHre ¥ pPa3BUTHE KOMIIETCHTHOCTH B OOJACTH HCIIOJIb30BaHHUS HHGOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHonoruu (nanee MKT— komnereHum);

12) dopmupoBaHHe H pPa3BUTHE SKOJIOIMYECKOTO MBIIUICHHS, YMCHHE TMPUMCHITH €ro B

MO03HABATEIBHON, KOMMYHHUKATHBHOM, COLIMAIBHON MPAKTUKE U MPO(HEeCCHOHAITBHOW OPUCHTAITUH .
OKpY’KaroLlero Mupa, pa3BUTHe IPOCTPAHCTBEHHBIX NPEACTaBICHUN U N300pa3UTEIbHBIX

T'eomempusn
Harasinnas reomerpust
BrinyckHuK HayyuTCS:

* paclio3HaBaThb Ha 4YepTEkKax, PHUCYHKAX, MOJEISAX M B OKPYXKAIOUIEM MHUPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

* pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJbHOIO Mapajulelenunesna, MNpaBUIbHOM NHpaMuIbl,
LWINHAPA U KOHYCa,

* CTPOMTH Pa3BEPTKU KyOa M IPSAMOYTOJIBLHOIO 1a AJJICJICTIMIICAA,
b

* OIpENeNATh M0 JIMHEWHBIM pa3MepaM pa3BEPTKH (QUIyphbl JIMHEHHBIE pa3Mepbl camoi (UTryphl U
Ha000pOT;

* BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MapaljiesienuIea.
Buinycknux noayuum 603MONCHOCb:

* HAYYUMbCA BLIYUCTAMb 00BEMbI NPOCMPAHCINBEHHBIX 2€0MEMPUUECKUX DUeyp, COCMABIEHHbIX U3
NPAMOY20/IbHbIX NAPAILIENeNUNneoos,

* yenyoums u pazeums npeocmasienus 0 npoCmpanCmeeHHbIX 2eOMempUYecKux puaypax;
* HAYYUMbCA NPUMEHAMb NOHAMUE PA3EEPMKU 018 BbINOIHEHUSA NPAKMUYECKUX PACUEMO8.

I'eomerpuuyeckue Gurypsl
BrinyckHuUK Hay4uTcs:

21



¢ I10JIB30BAaTbCA A3BIKOM I'COMETPHUH IJIA OIMHMCAHUA MNPEAMETOB OKPYXXKAKOIIECTO MHpPAa U MX B3aMMHOI'O
PaCIIOJIOKCHM,

* pacmo3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX reoMeTpuueckue GUrypsl 1 UX KOHPUrypauu;

* HaXOAMUTh 3HAYCHHUS JUIMH JTMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHHS, TPAAYCHYIO MEPY YIJIOB OT
0° mo 180°, mpumeHsist ompeneneHus, CBOMCTBa M MPU3HAKH (QUTYp M UX DIIEMEHTOB, OTHOIIEHHS (HUTYD
(paBeHCTBO, 1OI00WE, CHMMETPUH, TIOBOPOT, MapaJUIEIbHBIN TEPEHOC);

* OTICPUPOBATh C HAYAIBHBIMU MOHATUSMH TPUTOHOMETPHH U BBIIIOJHATH 3JICMEHTAPHBIC OTEPaIiy Hall
(YHKIMSIMU YTIIOB;

® p€liaTh 3a4a4y Ha J0Ka3aTCJIbCTBO, OIIMPAACh HA U3YUYCHHBIC CBOMCTBaA (1)I/Il"yp M OTHOIIICHHI MCKIY
HUMU U ITPUMCHSAA U3YUCHHBIC METOJAbI 1OKa3aTCIbCTB,

¢ peuiaTb HCCJIOKHBIC 3a/1a4X Ha ITIOCTPOCHUE, IIPUMCHASA OCHOBHBIC AJITOPHUTMbBI IIOCTPOCHUA C IIOMOIIBIO
LHUPKYJIIA U J'IPIHefIKPI;

® pelartb HpOCTCﬁHIHG IIaHUMETPUYCCKHC 3a/la4U B IIPOCTPAHCTBC.

BblnyCKHuK nOAY4YUM B603MONCHOCMD.

* 081a0€eMmb MEMOOAMU PeuleHUsl 3a0ay Ha bIYUCICHUS. U OOKA3AMENbCMEA. MemoOOM Om NPOMUBHO20,
MemoOoM NOO0OUsL, MeMOOOM nepebopa 8apuanmos u Memooom 2eoOMempUYecKux Mecm mouex,

°npu06pecmu onvint NPUMEHEHUA Clﬂ266pault€CK020 u mpucoHomempuiecKkoco annapama u uoeii
08uICeHUs. npu peuleHuu ceomempudecKux 361()61'4,'

* 061a0emb MPAOUYUOHHOU CXEeMOU peuleHus 3a0ay Ha NOCMPOeHUe ¢ NOMOWLIO YUPKYJIAL U TUHEUKU:
amanus, nocmpoenue, 00KA3amenbcmeo U UCcie0o8anue;

* HAYUUMbCSL peuams 3a0a4 Ha NOCMPOEHUE MEMOOOM 2eOMEMPUUECKO20 MeCMA MO4eK U MEmoOOM
nooodus;

* npuobpecmu onvim UCCIe008AHUS CEOUCME NAAHUMEMPUYECKUX PU2YP C NOMOWbIO KOMNbIOMEPHBIX
npozpamm;

* npuobpecmu Onvlm GbINOJHEHUs NPoeKmos no memam «l eomempuueckue npeoopa3o06anus Ha
naockocmuy, «llocmpoenue ompeskos no gpopmyne».

HN3mepenne reomeTpu4ecKux BeJIHYMH
BrimyckHUK Hay4uTCs:

* HCIIOJIB30BaTh CBOWMCTBA M3MEPEHUS JJIMH, IUIOIIAJAEH U YIVIOB IIPU PELICHUM 337ad HAa HaXOXJECHUE
JUTUHBI OTpE3Ka, JUIMHBI OKPY>KHOCTH, [UIMHBI IYTU OKPY>KHOCTH, IPaIyCHON MepHI yIiia;

* BBIYKCIISITH TUIOLIA M TPEYTOJIBHUKOB, IIPSIMOYTOJIBHUKOB, TIAPaJLIEIIOTPaMM-MOB, TPAIeyi, KPyroB U
CEKTOPOB;

* BBIUUCIIATH JUIMHY OKPY’KHOCTH, JJIMHY IYT'H OKPYKHOCTH;
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* BBIYHUCIIATD AJIMHBI JMHEWHBIX 2JIEMEHTOB (PUTYp U UX YIJIbI, UCIIONB3YS (POPMYJIBI JJIMHBI OKPYKHOCTHU
U JUJTUHBI TyTH OKPYKHOCTH, (pOpMyIbl Tuommaaeit Gpuryp;

* pemaTh 3a/1a4l Ha JJOKAa3aTeJIbCTBO C MCIOJIB30BaHUEM (OPMYJ JUTMHBI OKPYXHOCTH M JUTMHBI TyTH
OKPYKHOCTH, (GOpMYyII IUToIIaaen puryp;

® p€laTh MPAKTUYCCKUE 3aga4u, CBA3aHHBIC C HAXO0XICHUEM I'COMETPUICCKUX BEJIMYNH (I/ICHOHBBYH IIpu
HCO6XOI[I/IMOCTI/I CIIpaBOYHHUKH U TEXHUYCCKHE Cpe,Z[CTBa).

Bbll’lyCKHMK nOJIyyum 603MOINCHOCMb HAYYUMbCA.!

* BLIYUCTAMb NIOWAOU PUSYD, COCABNIEHHBIX U3 08YX UIU DOJlee NPAMOY201bHUKO8, NAPANLEN02PAMMOS,
Mpey2oIbHUKOS, Kpyed U CeKmopa,

® 6bIYUCIIAMDb I’ZJZOI/L{CIOM MHO20)201bHUKOS, UCnob3ys OMHOUIEHUA pasHoeeIuKocmu u
PAasHOCOCmMAae6ieHHOCMU,

* NPUMEHAMb aneeOpaudecKuli U mpueoHOMempu4ecKull annapam u uoeu O8UNCeHUs: NPU peueHuu 3a0ay
Ha 8blUUCTIeHUEe NIIOWAOeli MHO20V20IbHUKOS.

Koopaunartsi

BrinmyckHuk Hayuures:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPAMHATAM €ro KOHIIOB; BHIYUCIISATH KOOPAMHATHI CEPEIUHBI OTPE3Ka;

* HCIIOJIB30BAaTh KOOPIMHATHBINA METO/I 111 U3yUEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buvinyckuux nonyuum 603mMoACHOCTb .
* 061a0emb KOOPOUHAMHBIM MeMmoOOM peueHUs 3a0ad Ha 8bIYUCTIEeHUS U O0KA3amMeNbCmea,

°npu06pecmu onsim UCNONb3068AHUA KOMNBLIOMEPHBIX NPOcPpaAMM 0N AHANU3A YACIMHBIX crydaes
63AUMHOCO pACNOJIOHCEHUA Opr.?fCHOCmeﬁ u npsmvlx,

* npuobpecmu OnviM GbINOJIHEHUs. NPoeKkmos Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa Npu
peweHuu 3a0ay Ha 8bIYUCTIeHUs U OOKA3AMENbCNEAY.

BekTops!
BrinmyckHuK Haydures:

* OIIEPUPOBATh C BEKTOPAaMH: HaXOIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX T€OMETPUUYECKH,
HaXOJUTh BEKTOP, PaBHbIN MPOU3BEACHUIO 33/IaHHOTO BEKTOpa Ha YUCIIO;

* HAXOJUTBH ISl BEKTOPOB, 3aJJaHHBIX KOOPAMHATAMMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBbI U PA3HOCTH
IBYX U Oojiee BEKTOPOB, KOOPAWHATHI IIPOU3BENIEHUSI BEKTOpAa Ha YUCIO, MPUMEHSS MPU HEOOXOIUMOCTH
COYETATEIbHBIN, IEPEMECTUTEBHBIN U PaCIIPEEIIUTEIbHBIN 3aKOHBI;

* BBIUUCIIATh CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YroJl MEXKAY BEKTOpPAMM, YCTAHABIMBATH
MEPIEHIUKYISIPHOCTD MPSMBIX.

Bbll’lyCKHuK NOYHUm 603MOHCHOCMb.
* 061a0emb B6EKMOPHbIM Memooom Oist PEULeHUA 3a0ay HA BbIYUCTICHUS U doxaaameﬂbcmea;

® npuo6pecmu Onblm 6bINOJIHEHUA NPOEKMO6 HA MeMY NPUMEHEHUE 6EKNOPHO20 Memooa npu peuieruu
30044 HA BbLIYUCTICHUS U OOKA3AMETbCMEA.
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ConeprkaHue Kypca reomeTpuu B 7-9 kiaccax

BekTopb! M KOOPAMHATHI HA IVIOCKOCTH
BekTops!

ITousrue BCKTOpA, HeﬁCTBHH Haa BEKTOpaMH, HCIIOJb30BaHUC BCKTOPOB B (1)I/I3I/IK6, pasiootcerue
6EKmMopa Ha cocmasJjArouwue, CKajspHoe np0u3ee()enue.

Koopaunartsi

OCHOBHBIE IOHSATUS, KOOPOUHAMBL BEKMOPA, PACCMOsHUE MedHcOy moukamu. Koopounamer cepedunvi
ompe3ska. Ypaenenus gueyp.

Ipumenenue 6ekmopos u KoopouHam 0Jisi peueHus: NPOCMeNUUUX 2e0Mempuieckux 3a0ad.

Hcropus maremaruku. 'eomerpuyeckue Gpurypsl
@Durypsl B reOMeTPpHHU U B OKPY:KaloleM Mupe

['eomerpuueckas purypa. DopMupoBaHUe MPEICTABICHUNA O METAIIPEIMETHOM MOHSATHH «PUTYPay.

Touka, TUHUS, OTPE30K, MpsIMasi, JIy4, JIOMaHas, INIOCKOCTh, Yoy, OMCCEKTpHUCa yIiia M €€ CBOKMCTBA,
BH/JIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpuieckux Guryp. LleHTpanbHas ciMMETpusi TeOMETPUYECKHUX UTYD.
MHOroyroJbHuKHu

MHOroyronbHuK, €ro 3J€MEHThl U €ro CBOMCTBA. Pacmo3HaBaHHE HEKOTOPBIX MHOIOYTOJIBHUKOB.
Buinykavie u nesvinykavie mHo2oy2orvHuku. IIpaBuiibHbIE MHOIOYTOJIbHUKH.

Tpeyronsauku. BeicoTa, Meauana, 6uccekTpuca, CpeiHss JUHUS TpeyroybHUKa. PaBHOOEIpeHHBIH
TPEYroJIbHUK, €70 CBOWCTBA U MIPU3HAKKU. PABHOCTOPOHHUM TpeyroiabHUK. [IpAMOYTroJIbHBIN, OCTPOYIOJIbHBIN,
TYIOYT'OJIBHBIN TPEYrOJbHUKU. BHEIIHME yriibl TpeyroibHUKa. HepaBeHCTBO TpeyronbHuKa.

YetsipexyroabHukH. [Tapannenorpamm, poM0O, IpsSMOYTOJILHUK, KBaJIpaT, Tpanelus, paBHOOeIpeHHas
Tparnenus. CBONCTBA U MPU3HAKU MapajljiesorpaMmma, pomoa, mpsMOyroJibHUKa, KBajpara.

OKpyKXHOCTB, KPYT

OKpy»XHOCTb, KpyT, UX 3JIEMEHTHl M CBOWCTBA; LIEHTPAJbHbIE W BNMCaHHbIE yribl. KacarenbHas u
cekywjas K OKDY)KHOCTH, uUx ceolicméa. BIHcaHHbIE M ONUCaHHBIE OKPYKHOCTH [UI1 TPEYrOJIbHHUKOB,
Uemulpexy20/lbHUKO8, NPAGUNIbHBIX MHO20Y20IbHUKOSE.

I'eomerpuueckue Gurypsl B npocTpaHcTBe (00beMHbIE TeJa)

Mnozoepannux u eco snemenmol. Hazsanus MHO202paHHUKOE C pA3HBLIM NONONCEHUEM U KOTUYECTNEOM
epaneii. IlepBu4HbIE MpeACTaBIEHUS O MHUpaMMJE, Mapajulelenumnesne, npusme, chepe, mape, LUIMHIPE,
KOHYCE, X 3JIEMEHTaX U MPOCTEUIINX CBOMNCTBAX.

OTHowIeHNs
PasencrBo puryp

CBolicTBa paBHBIX TPEYTrOJIbLHUKOB. [IpU3HAaKK paBEHCTBA TPEYTOJIbHUKOB.
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IMapaneJbHOCTH NPAMBIX

[Ipu3Haku W CBOWMCTBAa MapaJIeNbHBIX MPSAMBIX. Akcuoma napaninervhocmu Eexnuoa. Teopema
Daneca.

IlepneHuKyJIsIpHbIE NPSIMbIe

[Tpsimoii yroui. Ilepnienaukynsap k npsimoid. HaknonHnast, npoekuusa. CepeiMHHBIN NEPIEHAUKYISIP K
T . Ceoticmea u npuznaxu nepneHOUKyIApHOCMU.
orpe3ky. Ci 0

Ilooooue
Ilponopyuonanvruvle ompesxu, noooodue gueyp. Ilooodbnvie mpeyeonvruku. Ilpuznaku noooous.
B3aumHoe pacnoJio:keHue MpsMOr U OKPYKHOCTH, 08YX OKPYICHOCHEU.

HN3MepeHus 1 BHIYHCJIEHUS
Beanuunsbl

[Tonstue Benuuuubl. [[nuua. M3mepenue anunbl. EnuHunel uzmepeHus AnuHbl. Bennuuna yria.
I'panycHas mepa yria.

[TonsiTre o TuIOIIAAM TIIOCKOM (DUTYPHI U ee cBolicTBax. 3mMepenue miomaaei. EnuHuIe u3MepeHus
ILTOIIA .

IIpencraBnenue 06 oobeMe U ero cBorictBax. Miamepenne oobema. EnuHUIBI H3MEpeHUsI 00bEMOB.
HN3mepeHus u BbIYMCIEHUS

WHCTpyMEHTBI AJ11 U3MEPEHUH U TIOCTPOEHUH; U3MEPEHNE U BBIYUCIIEHUE YTIIOB, IJIUH (PaccTOsSHU),
wiomaned. TpuroHomerpuyeckue (QyHKIMH OCTPOrO yrjia B  MPSMOYIOJbHOM  TPEYroJIbHUKE
Tpuconomempuueckue yHkyuu myno2o y2ia. BeluuciieHne 3JIeMEHTOB TPEYTOJIBHUKOB C MCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX COOTHOIIECHHUH. DOPMYIIBI IIIOIIAAN TPEYTOJIBHHUKA, TapAJIJIEIOrpaMMa U €10 YaCTHBIX
BUJIOB, ()OPMYIIBI JUIMHBI OKPYXHOCTH U IUIOIAAM Kpyra. CpaBHeHHE U BblUMcieHHe Tuiomanei. Teopema
[Tudaropa. Teopema cunycos. Teopema kKocunycos.

Paccrossnusn
Paccrosinue mexay Toukamu. PacctosiHue OT TOUKH 10 IpsiMOid. Paccmosinue meaicoy gueypamu.

I'eomeTpnuyeckue nocrpoeHus
['eomeTpuueckue MOCTPOSHUs I WILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKUX (DUTYP.

WHCTpyMEHTBI 17151 HOCTPOEHUM: LIUPKYIIb, IMHEWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem
U IUHEUKOU. NOCMPOeHUe OUCCEKMPUCHL Yend, NEPREHOUKYNIAPA K NPAMOI, Y2id, PA8HO20 OAGHHOMY,

Ilocmpoenue mpey2onbHUK08 O mpem CMOopoHaM, 08YM CIOPOHAM U Y2y MeHcOy HUMU, CMOPOHe U
08YM NPUNLEHCAUYUM K Hell Y2IdaM.

ﬂeﬂeuue ompes3Ka 6 OAHHOM OMHOWEHUU.

I'eomeTpuyeckne nmpeodpazoBaHus
IIpeoOpa3oBanus
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[TonsitTue mnpeoOpa3oBanus. I[IpeicTraBieHne O METANPEAMETHOM IOHITHH «IIPEOOpa3OBaHUC).
Tlooobue.

JIBHKeHUs

OceBast ¥ IEHTpaAIbHAsE CUMMETPHS, 1OBOPOM U NAPAieNbhbill nepenoc. Kombunayuu osudicenuil na
NJIOCKOCMU U UX CBOLICEA.

Bosnuxknosenue mamemamuxu xkax HAyKu, smanvl ee pa3eunusl. OcHogHble pa3()€ﬂbl mamemamuKu.
BblaaIOMﬂ/leCﬂ MamemMamuxyy U ux éxuao 6 paszeumue HayKu.

beckoneunocmv mHoocecmsea npocmueix yucen. Hucna u onumsl ompeskos. Payuonanvhvie uucia.
Ilompebrocmo 6 uppayuonanvhvix wuciax. lllxona Iugpacopa

3apooicoenue ancebpel 6 Heopax apugpmemuxu. An-Xopesmu. Poowcoenue dOykeennou cumseonuxu. I1.
@epma, . Buem, P. /lekapm. Hcmopus 6onpoca o Haxodicoenuu hopmyn KopHell aneeopauieckux ypasHeHutl
cmenenell, bonvuux yemoipex. H. Tapmanws, [oic. Kapoano, H.X. Abenw, 3. I'anya.

Tlosenenue memooa KoopouHam, NoO360JA10UWE20 NEPesooUms 2eoMempuiecKue 00vbeKmvl Ha A3bIK
aneeopwi. Ilosenenue epaghurxos pynxyuii. P. [lexapm, [1. @epma. [Ipumepsi paziuunvix cucmem KoOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, uucia Quoonauuu. 3adava o waxmamuou
Odocke. CX00UMOCmb 2e0MempuYecKoll npocPeccui.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, aszapmuvle uepwl. 1. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Om 3emneoenusn xk eeomempuu. Ilughacop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens.
Ilocmpoenue npasunvnvix mHo20y2onbHuKos. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna w. 3onomoe ceuenue. «Hauanay» Eexnuoa. JI Junep, H H.Jlobauesckuu. Hcmopusa namozo
nocmyaama.

Feomempu}l U UCKyccmeo. FeomempuquKue 3AKOHOMEPHOCMU OKpYIHCcaAruLeco mupa.

Acmponomus u eeomempus. UYmo u xax ysuanu Aumaxcazop, Spamocgen u Apucmapx o pazmepax
Jlynot, 3emnu u Connya. Paccmosmusi om 3emau 0o Jlynot u Connya. Mzmepenue paccmosinus om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: Jl. Junep. H-U. Jlobauesckuii, I11.J1. Yebviuies,
C. Kosanesckas, A.H. Konmozcopos.

Mamemamuxka 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuueckux u HagueayKux HayK, paseumue
poccuiickoeo ¢pnoma, A.H. Kpeinos. Kocmuueckasn npoepamma u M.B. Kenowviu.

7 knace
Howmep Copepxanue Komu- | Xapakrepucruka OCHOBHBIX Hanpasnenus
napa- MaTepuana YEeCTBO | BUIOB JIEATEIHHOCTH YYEHUKA

. . BOCIIUTATEINh
rpada 4acoB (Ha ypOBHE Y4EOHBIX JEUCTBUI)
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HOU JeATenb

HOCTHU
I'naBa l. Hauvaaenbie | 10 OOBSCHATh, UYTO TaKo€ OTPE30K, JyH,
reoMeTpHuYecKHre CBeJeHUs yroia, Kakue (UTypbl  Ha3bIBAIOTCS
paBHBIMM, KaKk  CPaBHMBAIOTCI U
1,2 Ipamasi 1 OTpesoK. U3MEPSIOTCSA OTPE3KU U YTUIbI, YTO TaKOe 1.2
Jlya n yron rpagyc M rpajycHas Mepa yria, Kakou
CpaBHEHHE OTPE3KOB U yroj Ha3bIBa€TCA MPSIMbIM, TYIbIM,
3 YIJI0B OCTpPBIM, pa3BEPHYTBIM, UTO TaKoe
cepearHa OTpe3Ka U OucceKkTpuca yria,
H3mepeHne OTpPE3KOB. KaKue yIJIbl Ha3bIBAIOTCS CMEXHBIMU U
4,5 W3mepeHue yrios KaKhe BEPTUKAJIbHBIMU; (POPMYIHPOBATH
U OOOCHOBBIBaTH  YTBEPKICHUA O
CMmexHble u .
CBOMCTBaX CMEXHBIX M BEpPTUKAJIbHBIX
BEPTUKAIbHBIE YTJIbI
5 YIJ0B; OOBICHATS, Kakue IpsMble
[lepreH UKy ISpHBIC Ha3bIBAIOTCS NEepPHNEHANKYISIPHBIMU;
TIPSIMBIC (bopMynMpoBaTh u 000CHOBBIBATh
YTBEP)KJIEHUE O CBOMCTBE JIBYX MPSAMBIX,
! Pemrenne 3anaq NEepIEHIUKYISIPHBIX K TpEeThEN;
n300pakaTh W paclo3HaBaTh yKa3aHHbIE
KonrponbHas pabora .
No 1 npocreimre GUIypbl Ha 4epTexax;
) pematb 3aJayd, CBA3aHHBIE C JTHUMU
OpOCTEHIIUMHU UTypaMU
I'nasa |l. Tpeyronbuuku 17 OOBbsicHATH, Kakas (urypa Has3bIBaeTCs
TPEYrOJBHUKOM, 4YTO TAaKO€ BEPILINHBI,
1 Tpeyrombnuk CTOPOHBI, YTIIBI " MIEPUMETP 45
2 TlepBbiii NpU3HAK TPEYroJibHUKA, KakKoH  TPEeyrojbHUK
paBeHcTBa Ha3bIBA€TCSl PaBHOOEAPEHHBIM U KaKoM
TPEYTONBHUKOB PaBHOCTOPOHHUM, KaKu€ TPEYroJbHUKU
Ha3bIBAIOTCA paBHBIMU; H300paxkaTh U
[eprieHauKyIsip K pacmo3HaBaTh Ha 4YepPTEkKaX TPEYroJib-
3 psIMON Menuansl, HUKH U UX DJIEMEHTHI; JOPMYIUPOBATH U
OMCCEKTPHCHI M BHICOTHI JIOKa3bIBaTb TEOPEMBl O IPHU3HAKaX
TPEYroJbHHUKA paBEHCTBA TPEYTOJIbHUKOB; OOBSCHSATH,
. YTO  HAa3bIBACTCS  MNEPIEHAUKYISPOM,
CaoiicTBa , . .
MIPOBEIEHHBIM U3 IaHHON TOUKH K IaHHOM
paBHOOEIPEHHOTO .
npsiMoii; (hopMynHUpoBaTh M JOKa3bIBaTh
TPEYTrOJIbHUKA .
TEOpEeMY O MEPNEeHIAUKYISIpe K MPSIMOii;
4 Bropoit u  Tperuii 0OBSICHATh, KaKM€ OTPE3KH Ha3bIBAIOTCS
NPU3HAKA PABEHCTBA MEIUaHOH, OMCCEKTPUCOH U BBICOTOM
TPEYroIbHUKOB TpeyroibHUKa,  (GopmMynupoBaTh U
JIOKa3bIBaTb TEOPEMBI O CBOWCTBAax
. OxpyKHOCTB pPaBHOOEIPEHHOTO TPEYTrOJIbHUKA;
pemaThb 3a7a4H, CBSA3aHHBIE C
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3aauyu Ha TOCTPOCHUE
Pemrenne 3amau
KonrponsHas pabora

Ne 2

MpPU3HAKAMU PaBEHCTBA TPEYrOJbHUKOB
u CBOMCTBaMH paBHOOEAPEHHOTO
¢bopmynupoBath
OIpeJICJICHUE OKPYXHOCTHU; OOBSCHSATD,

TPEyroJIbHUKA,;

4TO TaKO€ LEHTp, paguyc, Xopaa H

JTUAMETP OKPYXXHOCTH; pemiarhb
npocTelive 3ajJa4yd  Ha TOCTPOCHHE
(mocTpoeHue yriia, paBHOTO JIAHHOMY,
MOCTPOCHHUE OHMCCEeKTPUCHI yria,
MOCTPOCHHUE NEPIICHAUK YIS PHBIX
MPSMBIX, MOCTPOCHHE CepeaNHBI
OoTpe3ka) u OoJiee CIOXHbBIE 3ajJayu,
UCIIOJIB3YIOIINE YKAa3aHHBIC MTPOCTEHIIIHE;
COIIOCTABJIATh TOJIy4YEHHBIA PE3yJabTaT C
yCIIOBUEM

BO3MOJKHBIC CIIy4dau

3aJa4u, AHAJIIN3HUPOBATDH

T'1aBa
npsiMmble

Il. IMapaanenbHbie

13

1

2

[TapamnenpHble psMbIE
IIpuznaku
[1apajuIeIbHOCTH  ABYX
IIPSMBIX

Axcuoma NnapajuICJIbHbIX
MPAMBIX

Pemenune 3agau

KonTponbnas padorta Ne
3

dopMyIMpOBaTh OIIPENICIICHUE
HapajjieNbHbIX MPSAMBIX; OOBACHATH C
IIOMOLIBIO  PHUCYHKA, YIJIBI,
o0pa3oBaHHbIE TPU MNEPECEUEHUH JBYX
IPSMBIX CEKYIIEH, Ha3bIBAIOTCS

HAKpECTIIEKAIUMH,

KaKHue

Kakue
OJHOCTOPOHHUMH u KaKHe
COOTBETCTBEHHBIMH; (POpMYyIUpOBaTh U
JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINE
MapajjeabHOCTH IBYX
OpsIMBIX;  OOBSCHATH, 4YTO  TaKoe
aKCHOMBI T€OMETPUU U KAKUE aKCHOMBI

YKE HUCIIOJIb30BaJIMCh

IMPpHU3HAKH

paHee;
(bopMyIMpoBaTh aKCHOMY TapauIeTbHBIX
NPSMBIX M BBIBOJUTH CIIEICTBUS M3 HEE;
bopMynupoBaTh

U JOKa3bIBATb TCEOPEMBI O CBOMCTBAX
napajiiCJIbHBIX IMPAMBIX,

oOpaTHple TeopemMaM O IpHU3HaKax
MapajuIeIbHOCTH, CBSA3aHHBIX C HaKpecT
JeXallUMH,  COOTBETCTBEHHBIMH  H
OJIHOCTOPOHHUMH YTJIaMH, B CBA3H C 3TUM
OOBSICHATh, YTO Takoe YCJIOBUE H
3aKJIOYEHUE TEOpPEMBbI, Kakas Teopema
Ha3bIBaeTCsl 0OPaTHOM MO OTHOMICHHUIO K

JaHHOW TeopeMe; OOBACHATh, B YEM

3,6
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3aKJII0YaeTCsl METOJl J0Ka3aTeabCTBa OT
MPOTHUBHOTO: dbopMyIHpOBaTH u

AOKa3bIBATb TCOPCMbI 00 yriax ¢ COOTBCT-

CTBEHHO NapauIeIbHbIMU u
NEPIIECHIUKYJIPHBIMU CTOPOHAMU;
IPUBOAUTL  IPUMEPBI  MCIOJb30BaHUSA
TOr0 METOJA; pellaTbh 3aJa4yd  Ha
BBIYHCIICHUE, J0Ka3aTeIbCTBO u
[IOCTPOEHHE, CBA3aHHBIC c

napaijaCJIbHbIMU IMIPAMBIMHA

I'nasa IV. CooTtHomienus: mexkny | 18 ®opmynupoBaTh U J0Ka3bIBaTh TEOPEMY O
CTOPOHAMM " yriamm CyMME yIJIOB TpeyrojbHUKa U €€
TPeyroJibHUKa CIIEJICTBUE 0 BHEITHEM yrie
TPEYTOJIbHHKA,; IPOBOUTH
1 Cymma YIIoB KJacCU(PUKAHUI0  TPEYroJIbHUKOB  TI0 7.8
TpeyroJibHHIKA yriaaMm; (QOpMyJIHpOBaTh W JOKa3bIBaTh
CooTHOMEHUE  MEXIY TEOpEeMY O  COOTHOIIEHHUSX  MEXIY
2 CTOpOHAMH H yIJIaMH CTOPOHAMM M YIJIaMH TpeyrojbHUKa
TpeyrojibHuKa (mpsimoe u oOpaTHOE YTBEPXKICHHUS) H
KoutposbHas paGora Ne CJIEZICTBUS U3 HEE, TEOPEMY O HEPaBEHCTBE
4 TIpSMOYTOTIbHBIE TPEyroJbHUKa;  (GOPMYIMpPOBATH U
TPeyroNbHIKH JIOKa3bIBaTh TEOPEMBI O CBOMCTBax
IPSIMOYT OJTBHBIX TPEYrOJbHUKOB
3 [Moctpoenne (IpSAMOYTOJIbHBIN TPEYrOJbHUK C YIJIOM
TpEYronbHUKa 1o 30°, mpu3HaKK paBeHCTBA NMPSMOYTOJIbHBIX
TPEM dJIEMEHTAM TPEYroJIbHUKOB); (bopmynupoBaTh
OTpeJieNIeHUs] PAcCTOSHUS OT TOYKHU 10
4 Penterme saat OpsIMOM,  paccTOSHUA ~ MEXJIy  Ha-
KoHTponbHas paGoTa paJlJIeIbHBIMU MPSMBIMU; pelIaTh 3aJ1auu
Ne 5 Ha BBIYHCIIEHWE, JIOKA3aTeNbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C COOTHOIICHUS -
MH  MEXKIy CTOpPOHAMH W  yrjamu
TPEYroJbHUKAa ¥ PACCTOSHUEM MEXKIy
napasieabHbIMUA IPSMBIMH, npu
HEOOXOJUMOCTH MHPOBOJUTH IO  XOIY
pelLIeHHs JIOTIOJIHUTENIbHBIE MOCTPOSHHUS,
COIOCTABIIATH MOJIYYEHHBIH pe3ylnbTaT C
yCIOBUEM  33Jadd, B 3aJavyax Ha
MOCTPOEHHE HCCIIENOBaTh  BO3MOXKHBIE
cirydau
IMoBTOpPEHUeE. 12
Pemenue 3agau
8 kiracc
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Howmep Coneprxanue Komu- | XapakTtepuctuka  OCHOBHBIX Hanpasnenus
napa- MaTtepuana YEeCTBO | BHJIOB JESATEIbHOCTH y4EHUKa BOCIIUTATENbH
rpaca qacoB | (Ha YpOBHE y4€eOHBIX oM
JIeUCTBUM ) NEATEIIbHOCTH
I'naBa V. Yerbipéxyroabuuku | 14 OOBACHSATS, 4TO TaKoe
JOoMaHas,  MHOTOYTOJbHUK,
1 MuoroyronsHuKu 2 €ro  BCPIIMHBI,  CMCXKHEBIC 1.2
2 Iaparnenorpamm u 6 CTOpPOHBI, JMaroHalu,
Tpatelu n300pakaTb W pacIlio3HaBaTh
TTpSMOYTONBHUK, MHOTOYTOJIbHUKHU Ha
3 pom6, KBazpar 4 yepTekax; II0Ka3bIBaTh DJle-
MEHTBI MHOTOYT0JIbHUKA,
Pemenue 3a1a4 ero BHYTPEHHIOIO u
KonTponbHas 1 BHEITHIOIO obnacru;
pabora Ne 1 1 (GopMyIMpPOBaTh ONpENETEHHE

BBIIYKJIOTO MHOTOYTI'OJIbHUKA;
n300paxaTb M PACIIO3HABAThH
BBIIIYKJIbIE U  HEBBIYKJIbIE
MHOI'OYT'OJIbHUKH;
dbopmynupoBaTh u
JIOKa3bIBaTh YTBEPXKACHUS O
CyMME  YIUVIOB  BBIIYKJIOIO
MHOTOYTOJIbHUKA U CyMME €ro
BHEIIHUX YIJIOB; OOBSCHSATH,
KaKHe€ CTOPOHBI (BEpPILUHBI)
YeThIPEXYTOJIbHUKA
Ha3bIBAOTCS
IIPOTUBOIIOJIOKHBIMY;
bopMyaHpoBaTh  ONpeeeHUs
napajienorpaMma, —TparenuH,
paBHOOEIPEHHOMN u
MPSAMOYTOJIBHOM Tpanemnuu,
MPSIMOYTOJIbHUKA, pomoa,
KBajapara; u3o0paxaTb U
pacro3HaBaTh 3TU
YeThIPEXYTOJIbHUKY;
(dbopMyIMpOBaThH U JTOKa3bIBAThH
YTBEPKIEHHUS 00 1504
CBOMCTBaX M  IPHU3HAKAX;

pemaTh 3aja4u Ha
BBIYHCIICHHE,
JI0Ka3aTeIbCTBO u

MOCTPOCHHE, CBS3aHHBIE C
TUMU BHJIAMH
YETBIPEXYTOJILHUKOB;

OOBSICHATh, KAaKHUe NIBE TOUKHU
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HAa3bIBAOTCSA CUMMETPHUYHBIMU

OTHOCHUTEJIBHO NpSIMOit
(Toukn), B KakoM ciy4ae
¢durypa Ha3bIBAETCS
CUMMETPUYHOU
I'nmasa VI. ILlnomaae 14 OOBACHATD, KakK
MIPOU3BOAUTCS U3MEpPCHHE
1 Ilromans 2 IUIOLIAJIE MHOTOYTOJIbHUKOB, 4.5
2 MHOTOyrofbHItka KaKue MHOTOYTOJIbHUKHU
ILnomazy HAa3bIBAIOTCA PaBHOBEIUKHUMU
napajuiesiorpamma, 6 " KAKHC
3 TpeyrojipHitka 1 PaBHOCOCTaBJICHHBIMU;
Tpaneniu dopMynupoBaTb  OCHOBHBIE
Teopema [Tudaropa CBOMCTBA mIonanaen U
BBIBOJAUTh C UX TOMOIIBIO
Pemenue 3anau bopmyIBI omanen
MPSIMOYTOJIEHHKA,
KontponsHas paboTa 3
Ne 2 5 napajuiejaorpamma,
1 TPEYroJIbHHKA, Tparneuuy;
dbopMynupoBaTh U AOKA3bIBAThH
TeopeMy 00  OTHOUICHUU
IJIOIIAE  TPEYTrOJIbHUKOB,
UMEIOIIUX TI0 PaBHOMY YIIy;
bopMynaupoBaTh u
JIOKa3bIBaTh Teopemy
[Tudparopa u oOpatHyo ei;
BBIBOAUTH (Qopmyny ['epona
JUTSL TITOIIAAN TPEYroNbHUKA;
pemarhb 3a/auu Ha
BBIYHCIICHHE "
JIOKa3aTeNbCTBO, CBSA3AHHBIEC C
dbopmynamMu TIONIaACH U Te-
opemoii [Tudaropa
I'naBa VII. IMoxo6ubIe | 19
TPEYroJbHUKH
1 Omnpenenenne 2 OOBACHATH MHOHATHE 3,6
MOJIOOHBIX  TPEYTOJIb- MPOITOPIIMOHATEHOCTH
HUKOB OTpE3KOB;  (QOpPMyIHPOBATH
onpeaeneHus MO00HBIX
[Ipu3naku mnomo6ust
TPEYTrOTLHUKOB u KO-
2 TpeYroabHUKOB 5 s dunmenta oI00Hs;
KonTponbHas pabota bopMyIHpOBaTh U I0KA3HIBATH
No 3 TEOpeMbl: 00  OTHOIICHUH
3 1 [IoIaaei MOIO0HBIX
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[Ipumenenue
nogoOus K JoKaza-
TGHBCTBy TGOpeM nu
4 PEIIEHHIO 33124

CooTHONIEHHS
MEXJy CTOPOHAMHU U
yriamu
MPSIMOYTOJILHOTO
TpEyroJbHUKA

KonrponsHast pabota
Ne 4

TPEYroJbHUKOB, O MpPHU3HAKaX
noao0us TPEeYroabHUKOB, O
cpenHen JTUHUU
TPEYroJIbHUKA, O TIEPECCUCHUU
MeJIuaH TPeyrojabHUKa, O IPO-
MNOPHUOHAJIBHBIX OTPE3Kax B
IPSIMOYTOJIbHOM

TPEYroJbHUKE; OOBSICHATD, YTO
Takoe MeToJ MoAodus B
3aJjayax Ha IOCTPOEHUE, H

MPUBOJUTH MpUMEPHI
MPUMEHEHUSI 3TOTO METOHA;
OOBSACHSATD, Kak MOXKHO
HCIOJb30BaTh CBOMCTBA

MOJIOOHBIX TPEYTrOJIBHUKOB B
U3MEpPUTEIbHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KaK
BBECTH TOHITHE TOJOOHS JUIS
MIPOHU3BOJIBHBIX ¢buryp;
bopMyIHpPOBaATh ONPEICICHUS
U HWIIIOCTPUPOBATHL IOHATHA
CHHYCa, KOCHHYCa U TaHTEeHCa

OCTpOTO yria psIMO-
yTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJHTH OCHOBHOE
TPUTOHOMETPHYECKOE

TOXXJECTBO W 3HAYEHHUSA
CHUHYCa, KOCHHYCa U TaHTEHCa
mns yrooB  30°, 45°, 60°;
pemath 3agadd, CBS3aHHBIE C
nogo0ueM TpPEeyroJbHUKOB,
JUIS BBIYMCIICHUS 3HAYCHUH
TPUTOHOMETPUYECKUX
byHKIMi HCIIOJIb30BATh
KOMIIBIOTEPHBIE TPOTPAMMBI

I'nasa VIII. OkpyxHocTh

17

1 KacarenpHas K
OKPYXHOCTH
LenTpanbHbie 51

2 BIHCAHHBIE YTJIbI
Yersipe

3aMCUaTCIIbHBIC TOUKAU
3 TPEYroabHHUKA

HccnenoBarh B3aUMHOE
pacmojoXeHue MpsSMOl U
OKPYXHOCTH; (hOpMyIHpPOBATH
ompeNleNieHue KacaTelbHOW K
OKPYKHOCTH; (hOpMyIHpoBaTh
U JIOKa3bIBaTh TEOPEMBI: O
CBOMCTBE  KacaTelIbHOH, O
MpU3HAKe KacaTeabHOH, 00
OTpe3Kax KacaTeJbHBIX,

7,8
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Brnucannasa Hu
OTMCaHHasl OKPYX-
HOCTH

Pemrenue 3amau

KonTposbHas padota
Ne 5

MPOBEIEHHBIX u3 oJqHOU
TOYKH; dhopmynupoBaTh
MOHSTHUS LEHTPAIBHOIO yria U
IPasyCHOM MeEpBI IyI'M OKPYXK-
HOCTH; (OpMyIUpOBaTH U
JIOKa3bIBaTh  TEOPEMBI: O
BIIMCAHHOM yrie, 0
MIPOU3BECHUH OTpPE3KOB
MEePEeCceKaAMMUXCs X0pz;
dbopMynrpoBaTh U JOKa3bIBATh
TEOPEMBI, CBSI3aHHBIC c
3amMevaTeIbHbIMU TOYKAMH
TPEYTOJIbHHUKA: O OUCCEKTpHCE
yria M, Kak CIEACTBUE, O
NepeceyeHnun OuCCeKTpHC
TPEYroJIbHUKA; O CEPEAUHHOM
NEePHEHAUKYIISPE K OTPE3KY U,
KAaK CJIEJICTBUE, O IEPECECUCHUN
CEepEeIUHHBIX
MEPIICHIUKYIISIPOB K CTOPOHAM
TPEYroJbHUKA; O MEPECCUCHUH
BBICOT TPEYTrOJbHUKA;
dbopMyIupOBaTh OMpEETICHUS
OKPYKHOCTEH, BIIMCAaHHOW B
MHOTOYTOJIbHUK U OMUCAaHHOU
OKOJIO MHOT'OYT'OJIbHUKA;
bopmynupoBaTth u
JIOKa3bIBaThb  TEOpeMbI: 00
OKPY)KHOCTH, BIIMCAaHHOW B
TPEYroJIbHUK; 00 OKPY>KHOCTH,
ONMCAaHHOMN OKOJIO0
TPEyroJIbHUKA; O CBOWCTBE
CTOPOH OIHMCAHHOI'O YEThI-
pPEXYrOJIbHUKA; O CBOWMCTBE
YIJI0B BIIMCAHHOTO
YeThIPEXYTOJbHUKA; peIIaTh
3aJlayd  Ha  BBIYHCIICHHE,
JTI0Ka3aTelIbCTBO u
MOCTPOCHUE, CBs3aHHBIE C
OKPY)XHOCTBIO, BIHCAaHHBIMHU
u ONMCaHHBIMU
TPEeYyroJibHUKAMU u
YeTHIPEXYTOJIbHUKAMU,;
HCCIIEN0BAaTh CBOICTBa
KOH(UTrypanui, CBSI3aHHBIX C
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OKPYXHOCTBIO,
KOMITBIOTEPHBIX MPOTrpaMMm

C TIOMOIIBIO

IloBTOpenue. Pemenue 3axau | 4
9 kJaacc
Howmep Copepxanue Komu- | Xapakrepuctuka  OCHOBHBIX Hamnpasiienus
napa- MaTtepuana YEeCTBO | BUJOB JESATEIHHOCTH YYCHHKA BOCITUTATEIIbH
rpada yacoB | (Ha ypOBHE y4eOHBIX oi
JeNCTBUIA) NEeATEIbHOCTH
[ToBTOpeHue kypca reomerpuu 8 | 2
KJlacca
I'masa IX. BekTopsl 12 ®opMynupoBaTh onpeIeNIeHUs u
WUTIOCTPUPOBATH MOHATUS BEKTOPA, €ro
1 [TonsTue BexkTopa 2 2.3
JUTMHBI, KOJUIMHEApHBIX U  PaBHBIX
2 .
ClIOKeHME - BEKTOPOB; MOTUBHUPOBAThH BBEJICHHE
BBIMHTAHHE BEKTOPOB MOHSATUW W JICUCTBHH, CBS3aHHBIX C
4 BEKTOpPaAMH, COOTBETCTBYIOIIUMH
3 YMHOX)EHHE . puMepamu, OTHOCSIIIIUMUCS K
BEKTOpa Ha YHCIIO. (GHU3UYIECKUM BEKTOPHBIM BEIHYHHAM;
[Tpumenenue MPUMEHSTh BEKTOPHI W JACUCTBUS HAal
BEKTOPOB K PELICHUIO HUMHM TIPH PEIIEHHH T€OMETPUUYECKUX
3a1a4 3a1au
KonTponbhast pabora
No 1
1
I'naBa X. MeToa KoopaAuHAT 10 OOBSCHATD u WJLTIOCTPUPOBATH
MOHATHSL  TPSIMOYTOJIBHOH  CHCTEMBbI
1 Koopaunatst 2 1.4
KOOpJWHAT, KOOPJWHAT TOYKH W
BeKTOpa KOOpPJWHAT BEKTOpa; BBIBOJIUTH W
[Ipocrenimu
pocte N WCIIOJB30BaTh TIPU PEHNICHUH 3aaad
2 3ajain B KOOpAH- 3 bopMyITbI KOOpJIMHAT  CEepPEeIAMHBI
HaTax
OTpe3Ka, JUTMHBI BEKTOPA, PaCCTOSTHHS
VpaHeHus M@Ky JBYMs TOYKaMH, ypaBHEHUS
OKPYKHOCTH - OKPY>KHOCTH H TIPSIMOM
psAMOU
3 3
Pemenue 3anau
KonTponbHas
pabota Ne 2

34




I'nmaBa

Xl. CoorHoumeHus

MesKy CTOPOHAMHU M yIJIaMu
TpeyrojbHuka. CkaJjsipHoe

14

QopMynupoBaTh U WIUIIOCTPUPOBATH

ONpCACICHUA CHUHYCA, KOCHHYCa,

TAaHI'CHCA M KOTAaHTCHCa YIJIOB OT 0 A0

NPOU3BeJAeHHE BEKTOPOB 180°; BBIBOJUTH OCHOBHOE
TPUTOHOMETPHYECKOE  TOXIECTBO U
1 Crnyc, KocuHYyC, ¢dbopMynbl npuBeneHUS; (OPMYTUPOBATH 5,6
TaHI'CHC, KOTAHICHC U JI0Ka3blBaTb TEOPEMbl CHHYCOB U
yrna KOCHUHYCOB, IPUMEHATh HUX IpHU
COOTHOMCHUS peLIeHUH TPEeYroJIbHUKOB; OOBSACHSATH,
5 MESK/Ty CTOPOHAMH I KaK  HCHOJB3YKTCS  TPUTOHOMETpPHU-
yriamu yecknue (GOpMyIbBl B HM3MEPHUTEIBHBIX
TpeyrobHUKA paboTax Ha MeCTHOCTH; (OPMYIUPOBATH
OTIpeNIeNICHHsI YTIIa MKy BEKTOPAMHU U
Cranspnoe CKaJIsIpHOIO IPOM3BEJACHHUSA BCKTOPOB;
IPOU3BEACHNE BBIBOJHTH bopmyy CKaJIIPHOTO
BEKTOPOB NPOM3BENEHUS]  4Yepe3  KOOpAMHATHI
BEKTOPOB; (dbopmynupoBaTh U
Pemenue 3anau .
00OCHOBBIBaTh YTBEP:KJICHHE O CBOMCTBAX
Kontponpnas pabora CKAIAPHOT'O [IPOU3BEACHUS;
No 3 UCIIOJIB30BaTh CKAIIPHOE MPOU3BEICHNE
BEKTOPOB IPH PEIICHUH 3a1a4
I'naBa XILI. Nauna | 12 dopmynupoBath onpeJieseHue
OKPY’KHOCTH ¥  ILUIOIIAAb MPaBUIIBHOTO MHOTOYTOJIbHHUKA;
Kpyra bopMyIUpOBaTh u JI0Ka3bIBATh
TEOpeMBbl 00 OKPYKHOCTSX, OMIMCAaHHON
1 Hpasunpibre OKOJIO TPAaBHJIBHOTO MHOTOYTOJIbHUKA 7.8
MHOTOYTOJILHIKH W BIUCAaHHOW B HEro; BBIBOJHUTH U
Jlna OKpyKHOCTH HCIIOJIb30BATh bopmyITbI TUTST
2 U IUTOIIajb Kpyra

Pemenune 3agau

KontponbHast pabora
Ne 4

BBIYUCIICHUS] TUJIOIIAAN MPaBHIBHOTO
MHOTOYTOJIbHUKA, €ro CTOPOHBl U
panuyca BIMCAaHHOM OKpYKHOCTH;

peuiaTb 3agauun Ha MMOCTPOCHUC
NpaBHUJIBHBIX MHOTOYTOJIbHUKOB;
00BACHSATH IIOHATHUA JJINHBI -
OKPYXHOCTH u aomanu Kpyra;

BBIBOJUTH POPMYJIbI JJI BHIYHUCIEHUS
JUIMHBl OKPYXHOCTH W JUIMHBI JYTH,
IJIOIAaJU Kpyra M IUIOIIAJHA KPYTrOBOTO
CEKTOpa; MIPUMEHSTD 3TH (POPMYITBI TPH
pelIeHny 3ana4d
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I'nasa XII1. IBukeHus

OOBSCHATH, YTO TAaKOE€ OTOOpaKCHHUE
MJIOCKOCTH Ha ceOsi M B KaKOM cliydae

1 lonsTne HBI:DKeHHH OHO Ha3bIBACTCS JBHOKCHUEM 2.3
2 IlapaymensHbii IJIOCKOCTH; OOBSICHATh, YTO TaKOe
TICPEHOC 1 TOBOPOT oceBas  CHUMMETpHs, IEHTpalbHas
Pemenue 3axa4 CUMMETpUS, TapauIeTbHbI TEPEHOC U
IMOBOPOT; OOOCHOBBIBATH, YTO OTH
KonrponbpHnas pabora OTOOpaXKeHHUsI TJIOCKOCTH Ha  cels
SIBJISIOTCS JIBUXKCHHUSAMH, OOBSICHSATH,
KaKoBa CBS3b MEXIY JBHIKCHUSIMH H
HaJI0)KCHUSIMU, WJLTIOCTPUPOBATH
OCHOBHBIC BHJbl JIBUKCHUH, B TOM
qyclie ¢ TOMOIIBI KOMITBIOTEPHBIX
porpaMmm
I'maa  XIV. HavanbHble OO6BACHATH, YTO TAKOE MHOTOTPAHHHUK,
CBEJICHHSI U3 CTEPEOMETPHUU ero  rpamu,  pEGpa, BepIIHHBL,
1 MHOrorpaHHUKU IWarOHAIM, KakOW MHOTOTPaHHHK | 4.6
Ha3bIBACTCS BBIMYKJIBIM, YTO Takoe N-
2 Tena u ..
TOBEPXHOCTH yrojibHasi mpu3Ma, €€ OCHOBaHUS,
BpaIlieHus O0KOBBIE IpaHH U OOKOBBIE PEOpa, KaKas

npHU3Ma Ha3bIBACTCS NPSAMOM M Kakas
HAKJIOHHOH, YTO TaKO€ BBHICOTA MPU3MBHI,
KaKas npusmMa Ha3bIBACTCS
napajuieIenuIeIoM W Kakod  ma-
panenenuren Ha3bIBACTCS
NpsIMOYTOJIBHBIM;  (DOPMYJIHPOBATH H
00OCHOBBIBaTh YTBEP)KJIEHHUS O CBOICTBE
JMaroHanel mMapajuieNenunena M o
KBaJpaTe JUAroHalu MPsIMOYTOJIbHOT'O
napasuiesenumeaa; O0bsICHITh, 9TO TAKOe
00bEM  MHOTOTPAaHHHUKA; OOBSCHATS,
Kakoi  MHOTOTPAaHHHK  Ha3bIBAETCS
NUPaMUION, YTO TaKO€ OCHOBaHUE,
BepIlIMHa, OOKOBBIE I'paHU, OOKOBBIE pE-
Opa ¥ BBICOTa MNHUPAMUIbI, Kakas
MUpaMU/Ia HA3bIBAETCS MPABUIIBHOM, YTO
Takoe anodema npaBUIbHON MUPAMMU/IBL,
OOBSICHAITh, Kako€ TeJIO Ha3bIBACTCS
IWIAHIPOM, YTO TaKOE €T0 OCh, BHICOTA,
OCHOBaHMA, paauyc, OoKoBasg
MOBEPXHOCTh, 00pa3ymoIne, pa3BéPTKa
O0KOBOI MOBEPXHOCTH, KaKHUMH
dbopmynamMu  BbIpaxkaroTca O00BEM U
IJI0IIa/1b O60KOBOM IIOBEPXHOCTHU
UUIMHAPA; OOBSICHATh, Kakoe TeJo
Ha3bIBaeTCs KOHYCOM, YTO TaKOE €ro OCh,
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BBICOTA, OCHOBaHWUE, OokoBas
NOBEPXHOCTh, OOpasyrouiue, pasBEPTKa
O6oKoBOM MTOBEPXHOCTH, KaKuMH
dopMynamu  BEIpaXkaloTcd  00BEM
KOHyca W miolan, O0KOBOW NoBepX-
HOCTHU; OOBLACHATH, Kakas IOBEPXHOCTb
Ha3zpiBaeTcs cdepoil M Kakoe TeJo
Ha3bIBaeTCs MIAPOM, YTO TaKOE pafnuyc U
auametp cdepsl (apa), pacnosHaBaTb
Ha PUCYHKax NPHU3My, NapaleNenunes,
NMpaMu.Iy, IAHAP, KOHYC, map

IoBTOpEHUeE. 8
Pemenue 3aga4. 06
aKcHoMax
TUIAHUMETPHH

Hrorosas
KOHTpONIbHast pabota
Ne 5

COI'JTACOBAHO

COI'JJACOBAHO

[poTokon  3acellaHus  METOJUYECKOro
O00beIUHEHUs YUUTENed  ECTECTBEHHO-

MaTeMaTHUECKUX JUCHUIUINH 3amecraTens AEpEKIOpa 1D YBP

MOBY COI Ne 33
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