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1. IInampyemiie pe3y.iLTAThLI 0CBOEHHS NPOTPAMMLI
Hpcrrpamma IMO3IROTIEET ,E[DE}IIBEI.TLEH CIIeOYVIOMIIX PelyVIILTATOR OCROCSII DEI-I}HEDEETEJILIIGE
npoIrpaMMLl OCIIORIIOTO DSI.L]E:I"D DEP&?DB&IIHHI
JIHYHOCTHBIE:

® OTBETCTECHHOID OTHOIISHIN K YYUSHHID, [OTOBHOCTH H CLIOCOOHOCTH DG}E‘-IH.IGH.[II}LCH K
CAMOPazIBITTHEY 11 L'-HMQUGPHBUBHHIHU Ha OCHOBS MOTHBAITIIT K UG}”—I&:I—LI-I}D H I1OEHA HEEC,

b fl}ﬂp]'vIII].'}DBE‘iI-TI-IH KDMI'-I'}"I-IHKHT’I‘IEHGFI KOMIIETEATHOCTITI B DﬁII[EH!‘IH M COTPYITHHHGCTRE CO
CBEPCTHUKAMI,  CTapmiiMy M MIaJIIUMH B oDpasoBalelbHOil,  yuebHO-
HCCIBd0BATEILC KO, TBOpUECKOil 1 ApyIHX BUjax AedTe IbHOCTIL,

® YMCEHMA JCHO, TOHIIO, I'PaMOTIIO H3JIATATL CBOH MLICIH B }'CTIIDﬁ 1 IHCLMEeHIIOH petdIr,
[MOHMMATE CMBICII IIOCTaBIIeHHOI 3afaull, BBEICTPAHBaTh apryMeHTAllIto, NPHBOLUTE
IpHMePE. H KOHTPIPHMEPEL,

* [HEPBOHAYAILHOIO 1IPECTABICHHA O MaTeMaTHUecKoi HayKE Edk U[l.)ﬂpﬂ Ue I0BeUec Kol
JedTellbHOCTH, 00 ATanax eé pasBUTIA, 0 e€ 3HAUHMOCTH 714 PasBUTUA IHBIIH AT,

® KPHTHYHOCTH MBEIITIISHIIA, VAMEHLIH pPacllo3HABATE JNOrHYSCKIL HEKOPPeKTHELS
BLICKA2EIBAHHA, OTIIMATE THIIOTE2Y OT (paKTa;

® KpeaTHBHOCTH MBIUUTEHHA, HHUIMATHBLL, HAXOJUHBOCTH, aKTHBHOCTH MpH pelleHUH
apudMeTHIECKHX 33a1,

® VMEHII KOHTPOMIPOBaTE IPoLece 1 pe3yibTaT yuedHoll MaTeMaTHIecKoll edTeTbHOCTIL

- (IJ(JPMI'EPDBHHHH CHOCODHOCTH K AMOUHOHAIIEHOMY  BOCIPHATHEY  MATCMATHYCCKILK
OOBEKTOR, 3aau, pelleHuil. paccyaeHIIi;

MeTanpeIMeTHbIE:

e CHoCOOHOCTH CAMOCTOATENEHO [UIAHUPOBATE allbTepHATUBHEIe [IVTH JoCTHXeHNd Heneil,
OCO3HAaHHO BeIOHpars Haubonee sSddexTupHble chocobBl pelieHN:d YVUeOHBIX I
MO3HABATEITLHEIX 3a71at;

® YMeHHA OCYINecTRILATE KOHTPOJE 110 0dpaslly H BHOCHTE HeOOXOAHUMElE KOPPEKTHEEL,

e ClocOOHOCTH AJEKBATHO OLIEHHBATE IPABHITEHOCTE I OLIHUOOYHOCTE  BBLIIOIHEHILS
yieDHOoI 2a1a"H, € o0BEKTHBHVIO TPY/AHOCTE H COOCTBeHHEIE BO3ZMOKHOCTIH & pelleHIA,

® yMeHMd VCTAHABMIBATL [PUUNHHO-CIIEACTBEHHEIE CBA3M, CTPOUTL  JIOTHUYECKHE
paccyEICHNA, YMO3aKIFOMCHNA (MHIYKTHEHELS, ACAVKTIBHEIC I TI0 AHATIOTHIT) I BEIBOIHL,

* YMEHIA co30aBaThk, NPHUMeHAT: I IpeodOpaz0BRIBATE 2HAKOBO-CHMBOIIIUECKIIe CPEICTRA.

MOOENI I cXeMEl 4714 PelleHITd }.-"-IESHLIX H MTO2HABATSIIEHEX 34049,



pasBHTHA CMocoDHOCTH OPTaHNZ0BEIBATE VHUCOHOC COTPYAHITICCTBO M COBMECTHYIO
JCATCIRHOCTE ¢ VUHTEICM 11 CRCPCTHIKAMIT, OTIPSACTIATE TICITH, PACTIPSACTST: PVHEIIN 1
POIH YHACTHHKOR, B3aHNMO/CHCTRORATE W HAXOINTE 0OMIHE crocoORl padoTHI, VYMCHIA
pﬁﬁﬂl'{'iﬂ'h B I'pviilie. HaxXodH]L DGLU,EG pelicHie 11 pa3pelllarlh ICDI'ILlJJL[-.‘[H'l'bI Hd OCHOBS
corjlacoBaHus 11o3unuil 1 yuéra HHTEpecOB; CIyWATh apTHEépa; opMyIHUPOBATE,
APLYMEHTHPOBATE I OTCTANBATE crOg MHEHHE,
{l}GPMII}'}DBE‘iHHH }-’T—IESHDFI 1§ DETT[EHG.TE:EDEHTEHT:GKD'H KOMIIETEHTHOCTH B 00JTacTH
HCIIOB30BAHUA HH(QOPMALTHO HHO-KOMMY HIKALHOHHELX TEXHOJIOTHI (HMKT-
KOMIETEHTHOCTH ),
HEPRBOIAYAILITOrG MIPEACcTaBIICIIINA ob HaeHax H O METOMax MATEMATIHIIEIL Kak 00
VHIBEpPCaIbHOM A3HIKe HaVKH 1 TeXHIIKIL,
Pa3BHTIA {}l[DCDﬁHL‘IC'l‘l-l BITAETE MATEMATHHUECKVEO 3alatuy B APYVITXN HHCIHINIAHGX, B
OKpY KON & IR HII,
YMEHIL HAXOAUTE B Pa3IMUHELX HCTOUHUKAX HHDOpMALHIO, HeoDX0AMMYE) Wi Pelle s
MaTeMaTHUeC KX Llpf_‘rGJIEM, 11 lI.Pﬂ,.'.i,C'l‘HB.ElH'Fb ed B [IOHITHOI li.ﬁD_'[JME; lllJLLi-ﬂ-IMH'J.‘b PeleHie
B VCIIOBHAX HEMOJHON H HM20BITOMHOI, TOTHOI 1 BepOATHOCTHOI HHpOPMAIIIH,
VMEHIA [MOHHUMATE I HCHONB20BATE MAaTeMATHUECKIHE CPedcTBa HaTTLAZHOCTH (PHCVHKH,
YepPTeHH, CXEMBI I Ap.) I IWUTEOCTPALIN. HHTePIPeTAIII, apry MeHTALIII,
VMEHIA BHIJIBHTATE THUIOTe3Rl NOPH pelleHnH VUeOHBIX 32aJad I [MOHIMAaHHA
HeoDOXOANMOCTH HX IIPOBEPKIL,
HOHHMAHIA CYIMHOCTH aJIFOpUTMUYECKHX IIpellIlcaduil B yMeHHd JeilcTBOBalb B
COOTBETCTBHI C HPETI0KEHHEIM aTITOPHTMOM,
YMEHIA CaMOCTOATRIEHO CTABUTE LIeNH, BEIOHPATE I CO2JARATE alIFOPUTMEL U1 PelleHHud
yueOHBX MaTeMATHIeCKHX Opoliien,
CIIOCOOHOCTH IIAHIPOBATE I OCYINECTEIATE JeATeLHOCTE, HAIIPABISHHYVEY Ha pelleHle
38,04 HCCNIeqORaTeIECKOTO XapaKkTepa.

npe/JaMeTHLIE:

Hartypansubie ynciaa. /[podn. ParnonansHbie ynca

MOHIMATE 0COOSHHOCTH JeCATHHOM CHCTeME] CIIICTISHIIA,

OIIEPHPOBATE MOHATIAMIL, CBAZaHHBIMI C JETIIIMOCTEEY HaTYPallbHELS WHCSIT]



® BLIpAXATE ™WIICIA B SKBHBANCHTHEIX GopMax, BRIOHpad HAnOOMSE MOIXOIAMVIO B
FABHCIHMOCTH OT I{{)I-H'CPGTHGFI CITTYATTITH,
® CpaBHUBATE 1 VIIOPALOYHBATE PALIIOHATLHEIE YIICTIA,
® BLIMOIHATE BEIYHCIEHHA ¢ PALIOHATBHEIMII THCIAMI, COUETad YCTHRIE I IIHCEMEHHEIE
MpHEME BEITIICIEHNIT, TPIMeHeHHe KalbKyIaTopa;
® [CIIONB30BAThL [OHATHA § VMeHHA, CRBA3aHHBIE ¢ IPONOPUHOHAIBHOCTBHY BeJOIUHH,
MPOICHTAMIL, B X0J¢ PEOICHIA MaTeMATHHeCKNX 3aa™ I 2a7a™ 3 CMCHKHEIX TIPCIMETOR,
BHITIOTTHATE HECTIOMHBIC TTPakTHICCKIC PACTETH.
JelicTBHTENLHLIE MHCIA
¢ [CTIONMLI0BATE HAYATTLHEIE TIPEJCTARTICHHA O MHOKECTRE JICHCTRITENEL HEIX HIICETT,
® OIEepHPOBATE NOHATIEM KBAIPATHOTO KOPHA, IPHMEHATE €10 B BEIMIICIEHHAX,
Hamepenusn, npHOTHKENIA, 0LEHKH
® [ICTIONIB30RATE B XOJC pemieHnd 2aJat 3TIeMCHTAapHBIE TIPCJCTARICHHSA, CBAZaHHHEIC C
IPHOTIREHHBIMIT 3 HATCHHAMI BEITIHITH.
Anredpanueckse BhIpaKeHH
® OTICPHPORATE TOHATHAMH «TOXKJICCTROY», «TORJCCTBCHHOC TpeoOpazOBRAHIICH, PEITATh
3aJIAYH, cOJepKaAnTie OVKRCHHRIC JIAHHEIE, paboTaTh ¢ hopMyIaMir,
® BLHIMIOJIHATE [Ipeodpa3zoBaHHA  BEIpAKEHHI. coJepikalllX CTelleHH ¢ IefbIMI
MOKAZaTEAMII I KBaJPaTHREIE KOPHI,
® BLINOJHATE TOXJSCTBCHHEIC NPcoOpazoBaHMA PaIIOHATLHEIX BHpPa:kCHINN Ha OCHOBE
HPaBRIT AeilcTBII Ha] MHOTOWIEHAMII I alreOpatecKIMI Jpo oMt
®  BLITIOJTHATE PARJIOKCHIC MHOTOWICHOR HA MHOK TSI,
VpasHenun
® pEmaTh OCHOBHEIE BHIRI PAIMOHATLHEIX YPARHEHHI ¢ 0/THOI MEpeMeHHOI, CHCTEMEI JIBYX
VPARHEHHII ¢ JIRYMS MEPEMeH LI MIL;
® [IOHIMATE VpaBHCHIC Kak BaXHCHMIVEO MATEMaTIMICCKYED MOJACTE JANA OMNHCAHHA I
HIVUESHHsT  Pazioo0paiHLIX  PEealLILIX  CHTVAIHil, pemaTe  TeKCTOBLIE  3ajaull
anrebpaueckIIM METOI0M;
® [IPHMCHATE Tpa(utecKie TPC/ICTARICHIIA Mg HCClIe[0RAHIA YPAaRHCHIIL, TceneoBaHma

H pelIeHID CIICTEM }'pHBHGHIIﬂ C ABY M HEPEMEHILIMIL



Hepagencrea

* [OHIMATE I TIPHIMCHATE TCPMITHOIOTHED H CHMBOIHKY, CBA2AHHEIC C OTHOIICHIICM
HCPABCHCTRA, CROTICTRA THCIOBRIX HCPARCHCTER,

® penfaTh JHMHEHHLIE HEPAREHCTBA C  OJIHOH TIEPEeMEHHON W X CHCTEMBI, pemaTh
KRa/[paTHREIE HEPABEHCTRA ¢ OTIOPOI Ha TpaHteckHe TPECcTaARISHIIA,

* MIPHMEHATDL alllapaT HEPaBeHCTB JJIA PEIICHIS 3aa' 3 PasIINTHEIX pasIennoB Kypca.

Ocnopuile NOHATHS. YHcaoBLIe PyHKIN

® [OHIMMATE 11  JCTIONB20BATE  (PYHKIWOHATIEHEIE TIOHATHS W S2BIK  (TEPMIHEL
CHMBOIMIMECKNC 0002HAYCHNS ),

® CTPONTE TPA(HKN 3MEMSHTAPHLIX (YHKIYII, ICcCIe/I0BATE CROIICTRA THCHOBLIX (PYHKIIIA
Ha OCHORE M3VHUCHIA MOREISHNS X TpaduKoR,

e [OHNMaTk (QYHKIIO Kak BakHEHNIVK MaTeMaTHUecKvi0 MoJeldb 4 OIMIcaHHA
MPOIECCOB 11 ARTEHHIT OKPYKAIONETD MHPA, IPHMEHATL (ZWHKIFIOHATLHEI SRLIK JIS
OIIHCAHNS 1 HCCIIEA0BAHIS BaBICHMOCTE T Mew [y (MHAHTeCKIIMI BT HAMIL

Hucnosble MoCI¢10BaTE ILHOCTH

* [IOHMMATh M HCHOJIB30BATL MA3LIK IIOCIEA0BATEILHOCTEH (TepMIHLI, CHMBOJIIHYECKNE
0O HAYEH A ),

¢ TIPIMEHATE (POPMYITLI, CBA3AHHBIE C ApI(PMETIMEcKnil 11 reoMeTpiHeckoil nporpeccueil,
anapat, ¢chopMUPOBAHHELT LIPY U3YUSHUN APVIHX PA3lelI0R KVPCd, K PELIEHHIIO 334U, B
TOM UYNCIE ¢ KOHTEKCTOM U3 peallbHOM KIrHIL

Omicare/IbHafA CTATHCTHKA
® [CIHONL30BATE Opocreilinie cnocodbl OpeICTABIEHHA U aHAI3a  CTATHCTHUeCKHY
JaHHBLX.
Cay4aiiHble cOOBLITHA 1 BEPOATHOCTH
® HAXOIUTE OTHOCHTENBEHVID TACTOTY II BEPOATHOCTE C.]'[}”—IEIﬁHOI‘{} COOBITHA.
Kombounatopuxa
e pelaTh KOMOHHATOPHBIE 3a0a41 Ha HAXO®K AeHHe Yuciia oDberToB win koMOunanuii,
Harnsnanan reomMeTpis
® pacno3HaBaThk Ha depTekax, pUCYHKax, MoJeldax H B OKpykarolleM MUpe INOCKUe M

MPOCTPAHCTRCHHLIC TEOMETPIFICCKIIC (DITY PRI,



pacmiozHaRaTe pa3BEPTRN  KyDa, TPAMOYTOILHOTO Iaparmienenimnea, NparMIbBHOL
TTHPAMITEL, IHTHHEAPA 0 KOHyCa,

CTPONTE pazBEPTKH KyDa 1 IpAMOYTOIBHOIO Napalulenellineia;

OTpedenATs Mo JHHeHHIM pa3zMepaM pazBépTKH (UIypHl THHeiiHBIe pasMephl camoii
(UTVpE 1 HA0DOPOT,

BEIUIICIIATE O0BEM IIPpAMOYVIOIEHOLO [MapallISTICTIHIIS .

I'eomerpirteckie pUTyphI

[ ]

MOMB30BATECA A3BIKOM FeOMeTPUU /I ONHCaHIA IpeIMeTOR OKpYKAKIEero Mupa I mx
B3alMHOTO pAcIIONOKeHI,

pacmozHARATE U M200pakaTk Ha UepTekax I PHCYHKAX TeoMeTpIrieckmne QUTYPR U X
KOH(DITY AL,

HAXO/(UTh 3HAYEHIA ANHH NHHeHHBIX 3/eMeHTOR QUIyp M HX OTHOMIEHIA, [PalyCHYED
Mepy vrmoe ot 0° go 180°, mpuMeHAd onpeaencHNd, cBOICTBA 1T MpH3HAKT HTYD IT HX
AIEMCHTOR, OTHOMICHNA uryp (paBeHCTRO, TOJ0OHE, CHMMCTPHH, TOBOPOT,
MapasIeTBHBI TepeHoC ),

OTIEPHPORATE C HAYAIRHEIMIT TIOHATHIAMIT TPHUTOHOMCTPRHIT M BHITIOITHATE STICMCHTAPHEIC
OTICPATINH Ha/T YHKIIIAMHI YTTIOR,

pemiaTe 2ajavl Ha J0KA2aTelbCTBO, ONHpaAck Ha H2yUeHHBIe cBoficTea Quryp n
OTHONIS T MENTY HITMIT I IIPITMEH A HAVUEHHEIE METO/LI JTOKARATENLCTE,

penmraTe HecTokKHEIC 3a7aTml  HAa TIOCTPOSHNEe, TMNpPHMEHAd OCHOBHEIC AaNlTOPHTME
HNOCTROSII C IMTOMOILIO ITITPEY T H J'II*IEIE:f-IKI-I;

peMIaTh MpOCTEIMHIE TIaHIMETPITHECKHE 34/1a™H B MPOCTPAHCTRE.

I‘IBMEPEHHE reoMeTpiIeckIix BEJIHYHH

MCTIONL20BATL CROTICTRA MaMEpEeHNdA JMITH, MIonfajeil 1 YIJIOR TIPH permeHn 2aa" Ha
HaxXOXKCHHE JUTHHL OTpe3ka, JUTHHE OKPY KHOCTH, JUIHHEL JIYTH OKPVIKHOCTIL, TpajlycHOI
MepHl VITIA,

BLIHICIHTE INION[aA1 TPEYTOILHIKOE, IPAMOYTONLIHKOB, IIapalUleIorpaMMOB, Tpalerfuii,
KPYI'OB H CEKTOPOE,

BEIMHCTATE JUTIHY OKPYIKHOCTH, JTHHY Y TH OKPYXHOCTH,



® BLIMICIATE JIHHEL THHCIHEIX 3MEMEHTOR (GUTVD 1T HX VIVIEL, MCHOME2YE (DOPMYTIET TTHHEL
OKPYRHOCTI W JITHHEL YTH OKPYRHOCTH, hopMyILI mmontaacit ¢guryp:

® pemaThk 3aJadul Ha J0Ka3aTelbCTBO ¢ HCIONB30BaHHEM (OpPMYT AMHHEL OKPYAHOCTH U
JUTHHEL YT OKPVEHOCTH, (QOPMYT THTOMAageH Guryp,

®* pemaTk NpakTIMeckHe 3aJavil, CBA3AHHBIE ¢ HaXOXJCHHEM TeoMeTPITISCKNX BEIITIIH
(IICTIONB3YA TIPH HeoOXOAMMOCTH CIIPAROTHHKH H TeXHITeCKNe CPeacTRa ).

Koopammartsi

® BEYNCITATE JMIHY OTpPeika TI0 KOOpJMHATAM Cro KOHIOB, BEIYHCIATE KOOPAHHATH

CCPEITHEL OTPC2KA,

* [HCIIONRIORATE KDQI’U[I—IH-BTI—FBIﬁ METOJ I M3V HEHTA CROTICTR TIPAMEIX 11 i."!IKp}-':IKHDCTCﬁ.

2. CoaepsxaHie yuedHOIo Kypca.

MaremaTHia.

HarypankHbie yHeaa. CTeleHE ¢ HATYPATLHEIM TTOKARATETICM.,

PaipionansHeie yncaa. Mogyme (abcomoTHas BeNWTHHA) HHcia. (CpaBHEHNE PATTHOHATLHEIX
uncen.  Apudmermieckne JICHCTBHA ©  panioHaTLHEIMH - gHcrmaMi.  CTeneHh ©  JETHIM
HOKazaTeleM.

HupcHnoBele  BBEIpAMKEHUA. LOPANOK JMelICTBHIL B HUX, HCIOIBL3OBAHUE CKOOOK. 3aKOHBL
apudmernueckux delicTBuil: nepeMecTuTelbHELL coueraTe/ LU paclpeleniTe/ bLHE.
HeiicTentensHele 1nena. KpaapaTHbIil kopeHb 12 uneaa. Kopens tpetheil cremenn. Ilonarue
0 KOpHE n-0if cTeleHl 02 THca,

JleflcTRUTeMEHBEIE YHCTa Kak OCCKOHEUHBIC JCCATIMHEBIC ApodH. CpaBHeHHE JeHCTRUTEIEHBIX
qicern, apugMeTIrIeCcKIe ASHCTRIIA Ha T HHMIL

DTanel pazBUTHA NpeACcTaBIentil 0 Yuce.

WMamepenus, npudmmxenns, onenkin. PasMepnl 0OLEKTOBR OKPYIKAIOHNIEro Hac Mupa (OoT
AIEMEHTAPHLIX dacTuIl 4o Beenenuoil), JiTe/ILHOCTE HPOIEccOB B OKPYIKAIONeM HAC MHpPE.
llpEﬂCTaBHEHI—IE FABHCIIMOCTII MSEOY BeNIIUIHAMII B BILIC ClJOpM}'JT.

BI:-I,JI'EJIEI-H-IE MHOKITEIA — CTEIIeHII JeCATII B 2AIITICH IICTIA.

Anrebpa

Anredbpanveckue apobn. ApudnmMerHueckie onepaliii Ha T anredpaHvecKHIMI TPOOAMH.
ByKBEHHLIE BLIpAKEHHNS (BRIPAXKSHHA C IepeMenHuIiMH). Yncnoroe 3HaueHmne OVKBEHHODD
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BLIPAMKEITHsL J:[DHF'GTI-II‘-!I:IE IHAYSHI [MEPEMEIITLIN, BXOIANIIN 1B ElIIFEﬁPEI-l'LIECHI-IE BLIpAaMEIIIT.
HDIHCTEIIG BEd RLIP AEITT BMECTO NepeMeIIILIX. Pamencreo 6}-’1{]'5 EHILIX  BLIPa S ETTHIL
TD}K,JIECTBD? A0KAZATENLCTRED TOMAECTE. HPEDEPESDBHIII-I_FI ELII]EHKE.III-Iﬁ.

(CmoiicTBa cTelneHei c HENLIM TIOKAZATETIEM. Muorounennr. [:‘-_'IIEI:lI'Z'E.III-]I'E:| BLIMHTAIIHE, Y MIIOMKSIIIIE
MHOTOUTeHOB. DopMyJIE COKpANIeHHOTO YMHOKEHIA: KBaApaT CYMMEL II KBAJ[PAT PasHOCTH, KyD
CYMMEI 1 kvO pasHocTIL DopmMyna pasHOCTH KBaApaToR, (GOpMyIIa CyMMEL KVOOB H pasHOCTH
kyOoB. PasnoxeHile MHOTOUNeHa Ha MHOxUTeml. KBagpaTHEII TpexwieH. BrijeneHne DonHOTo
KRA/IPATA B KRAJPATHOM TPCEXMIICHE. Tﬂﬂpﬂl‘lﬂ Buera. Paznomennc KRAIPATHOTO TPEXTIIEHA HAa
auHelHEe MHEORHTETH, Muorounensl ¢ ojHOH mepementoil, CTemenr MHorouneHa. Kopewb
MHOTOMUITSHA.

Anredbpandeckas qpods. Coxpawenue gpodeit. HelicrBus ¢ ainredpandec KMy qpodamu
PauuoHabHele BbipameHus o ux lpeoOpazopadusd. CpoilcTBa KBajpaTHREIX KOpHeil 1 mx
HPHMEHEHUE B BEIUHCIISHIX.

VpapHeHNA N HepaBeHCTRa. YpaBHeHHeE ¢ 0JHOT mepeMernHoil. Kopenk ypapHeHna. JlitHeiiHOe
vpaBHeHHe, KBagpaTHoe ypaBHeHHE: QopMyna KopHell KBaJpaTHOTO YpaBHEHHA, PenreHie
pAIMOHANBHEIX  vpaRHeHN, [Iprvepsl pemieHHA VpaBHEHMII BHICTIIHX CTEICHE, METOIH
3aMEHEI TICPEeMEHHOH, pazmoKeHNIA Ha MHOXKHTETH,

YPHBHEIII'IE C ABY R [MEPEMEHILIMIT, PEINISIIE YPABRIICIHIHA € ABYMSI IICDCEMEITITLIMIT Cucrema
}"IJHBHEHHﬁ', PEHICHIE CHCTEMEL. CucreMa ABYX JIMHEHHLIX }"pﬂEIIf:I.I_I-Iﬁ C AByMA TIEPEeMEHITLIMIL
PelcHIIe IID,.-'J,ETHI'IDBKDﬁ II EIJLI'E:GPHI-U—IECKI-IM CIOMKEHITEM. YIJH,BHEI:H-IE ¢ HECEOILEIIMIE
nepeMeHHEIMH. |IpuMeph peimnernd HemiHelHBIX cHcTeM. [lpuMeprl peimeHna ypaBHeHHIl B
IeNBIX TIcIax.

HeparencTrO ¢ omHoll nepeMeHHoil. PenreHnie HepapeHcTRa. JInHeliHBIe HepaBeHCTBA ¢ OJHOII
MEPEMEHHOIT H X crcTeMBl. KBajipaTHnie HepaieHcTRa. [[puMepn pemenns Apo0HO-THHETHEIX
HCPABCHCTR,

UncnoBnie HEPABCHCTRA IT TIX CROICTRA. HDEHEHTEE:CTHO HHACTORLIY H ﬂﬂl’ﬁﬁpal—I‘-{ECEHX
HEPABEHCTE.

llepexoa or chaoBecHoll  (opMYJIUPOBKH  COOTHOLUEHIE — MeaIY  BCJIHUHHAMH
aredpaHIecKoil. Pemenne TeKCTOBBIX 32121 aAredpaHviecKiiM criocobom.

HnciaoBesle MNocI¢aoBaTCILHOCTH. [loHATHE [OCHEIORATEIEHOCTI. :“-"'L])I*I(IJM&TI-I"—IECK&H I

rcoMeTprdeckasd mporpeccii. PopMymE 0OMCro "AcHA apH(pMeTHHecKoll W TeoMETpITCCKO
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Oporpecciil, CyMMLI IIEPBLIX HECKONLKHX YIEeHOBR APH(METHUECKOH I reoMeTpHuecKoil
HNPOTPECCHIL

UucnoBsie dpynxunn. [omsrue gyvnrxnumn Obnactn onpegenenst dyukmmn. Criocobnl 3aamms
yvuxnnmn Ipadur dyuripn, Bozpactanne n yORIBamue (yHKLIHN, HANOOILITEe I HAHMEHLIIEe
3HAYEHNA (YHKLHH, HYIH (VHEINUH, OpOMEXVTKHI 3HAKONOCTOdHCTBa. UTeHne rpauxoB
(pyHEIIIT,

QOVHKINN, ONICHBAKINHE IPAMYIO I 00paTHVI) [PONOpLHOHAIBHYRY 3aBHCHMOCTIL IIX
rpacmkn.  Jlumeitmas  §yurmma, ee  rpaduk, TEOMETPHHUECKHI CMBICT KOG IMIIIEHTOR.
I'mnepoona. Kragpatieaas QyHRITE, ee rpadmk, mapadbona. KoopaHaTE BEPIIIHE TapadoimT,
OCL CHMMeETpPHH. CTeneHHRe (PYHKIM ¢ HATYpambHEIM TMokazaTenemM, nx rpadmikn. [padmrn
(GyHELMIT KOpeHb KBaJparTHbll, kopeHb kyOudeckunii, Mouyibs. HenoibsopaHue rpadukos
by HEOUIT 1A pelleHds YPaBHEHUIT 1 cHCTEM.

Ilpumepsl rpaduueckux 3aBHCUMOCTeil, OTPAMAKOLUX peallbHble [poLecchl. KolleDaHle,
NIOKa2aTeIbHBI POCT, MHCNOBHIEC (VHKIIHI, OTIICE BAKOIIIE 3TH IIPOIIGCCHI.

ITapanneneHHIIT TepeHOC MPapIKOB BI0OTE 0cell KOOP/IHHAT I CHMMETPHA OTHOCHTEILHO 0ceil,
Koopammartel. M200paxenne ticen ToTKaMI KOOPANHATHOH TpaMoil. [ eoMeTpIriecki cMBICT
MOJIY T4 "HeIa. UNCIoBEIe MPOMEKYTKI: HHTEPBAI, OTpe30k, Myd. PopMyIa paccTOSHHA MEHIY
TOUKAMH KOOPAHHATION HpAMOIL

JlexkapTORLl KOOpJHHATLL HA INIOCKOCTH, KOOPAHHATEL TOUKM. KoOpAHHATH CepejUiLl OTPE3Ka.
@opmMyIla paccTOMHIDT MEMAY JABYMS TOHKAMII IUIOCKOCTH., YpaBHEHHE [PAMOIL VIVIOBOI
K03 (hUIHeHT IpAMOil, VeI0RHe Hapalle/TbHOCTH NPAMBEIX. Y paBHEHHIE OKPYKHOCTH ¢ HEHTPOM
B HauaJjIe KOOPAMHAT U B 000 3aJaHHO TOUKE.

['padirieckad uHTepnpeTanud YpapHeHHIH ¢ ABYMA NEpeMEHHEIMI I IIX CHCTEM. HepPaBeHCTB C
JIBVMSI TIEPEMEHHBIMIT 11 HIX CHCTEM.

TI'eomerpus

Haua/ibHble NOHATHA 1 TEOPEMbI I'eOMETPHILL

BosHuKkHOBeHIE IeOMeTPI M3 IPaKTHKIL

I'eomerprueckue Gurypel 1 Tesa. PABEHCTBO B reoMeTpI,

Touka, IpAMad I INIOCKOCTS.

Llondrue 0 reoMeTpHUUYSCKOM MecTe TOUEK.

Paccrogume. OTpezok, myd. JJoMaHas.



Yron Ilpsamoi yron. OcTpele B TYOLIE VITIEL BepTHRAIBIEIE I cMeXNILIe YTkl buccexkTpuca
¥Iila I e CROICTRA.

[Mapamenninie 1 Hepecexkaloluecsd UpsaMLie. [lepnemMEyISPIOCTL HPAMLIX. [E0peMLl O
HApadlelILIIOCTIT 1T ITIEPIETTHEY IEIPHOCTH IIPAMIIN. CROIMCTBO CEPEJHIIIIoro NEpIeIUEY THpa K
oTpesky. LlepneRIukyiEap 11 HAKITOHHAL K IpAMoH. MHoroyromeHUKE OKPYRHOCTE H KPYT.
TpeyroabHnk. lIpAMOYrolbHEIE, OCTPOYIOJLHEIE, H TVIIOVIOIbHEIE TpeyrolbHHKH. BricorTa,
MequaHa, OlccekTplica, CpelHdad JUHUA TpeyIolbHHKAa. PapHOOeIpeHHEle H PaBHOCTOPOHHHE
TPEVTONMEHIKH, CROTICTRA W MPIRHAKHN PARHOOEPEHHOTNO TPEYTOLHITKA,

Ilpmamakn  paBeHcTBAa  TPEYVTONMBHUEOR.  HeparencTro  TpeyromsHHEa.  CymMa  yrior
TREYTONEHITEA. Buemune VTRl TREYVTONMEHITEA. FARNCIIMOCTE MEHTY BEIIITITHAM CTOPROH 1T VTIIOR
Tpey It -HHEA.

Teopema Dajneca. llogobue TpevroibHUKOB, Koadhduiuent noxoodus IlpusHaky nogodus
TPeYIOILHIKOB,

Teopema IIudaropa. 1IpH3Hakn paBeHCTBa NPAMOYTOMBHEIX TPEYTOJBHIKOR, (CHHYVC, KOCHHYC,
TAHTCHC, KOTAHTEHC OCTPOTO VIJIa TIPAMOYTOIBHOTO TpeyTombHHEA 1T yrioe ot 0° go 180°.
OpHBEJCHHE K ocTpoMy Yruy. PemieHue nOpAMOYIONMBHEIX TPeyTromMbHIKOB. (JCHOBHOE
TPUTOHOMETPITMECKOE TOXACCTBO, POpPMyIHI, CBAZHIBAIOMINEG CHHYC, KOCHHYC, TaHTEHC,
KOT4aHIretc oJHOoro M TOrg e yITa. TEDPEMEI KOCHITYCOB H TEOpPeMd CIHIIYCOB, IPIMEPLI X
HNPHMEITEITIA AT BLITITCTIEITHEA JINEMEHTOR TPeYIO/ILITIKA.

SAMEUATSILILIE TOUKH TRPEVIOIILHITKA. TOUKH IIEPECCHEHIA CEPEIHITHLIX HNEPIEHTIHEYILEDOB,
DICCEKTPHE, MeHaH.

Yeroipexyroabuuk. [lapannenorpaMy, ero cpoficTea 1 Ipu3Haki. llpavovronbHEE, KBajgpar.
poMmO, mx cBolicTRa U IpH3HakH. Tpamemd, cpefHAd JIHHHA Tpalellil, paBHoOeIpeHHAA
TPAaTIeITI.

h‘TllﬂFDFFﬂJ’I]—.HIIHII. ET:-ITI}’KIH:IE MHOTOVTOTEHITKTL. C}-’MM’H YITTOEBE BREITIVETOIO MHOTOVIOIILHITKA.
Brmmicannnie 1 onHcandLIe MHOTOVTOILHITEIT. HPHHH__II:I-H:IE MHOTOVIOIILHIKIT.

OxpyrHOCTE H KpYT. LleHTp, paniyce, fuamerp. Hyra, xopiga. Cexrop, cerMeHT. LeHTpalbHEIL,
BIMCAaHHBIH Yroll, BelHUlH4 BIUCAHHOIO VIVIa. DBzalmHoe pacnosloxeHue IpaMoil n
OKPYHKHOCTH., [ABVX oOKpvakHocTell KacarelbHad U ceKyllad K OKpPYKHOCTH, PaBEHCTRO
KacaTelbHEIX, [IPOBEIeHHEIX W3 ofHOH Touki. MeTpidyeckie COOTHOLIEHHA B OKPYAHOCTH:

CROJICTRA CEKYVIMHX, KACATCIBEHEIX, XOPJI.
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GKP}"}I{IIDCTI:, BIITICAIIIAH B Tpﬂj-’l"D.‘-]LIIHK? 11 DRP}-’:'KIIDCTL? OIIIICAIIIIAN OEOIIO TIJE}TD_T.ILIII-IKH.
Bromcanmnsie 1 OIHCANILIES ‘—IE'I'LII]E:K}"I"OJ'H_:HI*IICII. Broucanimlie 11 OHUICAIIHLIE DKP}’}ICIIDGTII
HI}EEI*I_FILIIDFD !»'IIIDI'D}-’I"DHLIII‘H(H.

I'I'IR'IEPEIIIIE TEI]H-!E'I'IJH'—IECI{“I BEJTHYIHIL. '[EJII-IIIE DTPEEICH. ,[EIIIIIIH, HDM&IIDﬁ} IlEpIIMETP
MHOTOVTOILHIIKA.

Pacctognile oT Toukn o Ipamoil. PaceTodHue Mex[Ty Hapa/TlelbHEIMKI OpaMelMmu. Jmina
OKpY:KHOCTH. YHCITO T, AnMHHA Avru. BemrinHa vrima. ['pagyvcHad mepa yriia, COOTBETCTRHE
MERTY BEJTIT'-H-‘.[HOFI YTa 1 ,TL_-"[I'II-IDﬁ JAVIH OKPYIEHOCTIL.

HDIISITHE O TITOTT a1 ITTOCHETITX El'JI‘Il"“h-P PHEIIDCUCTHEHBI-II-IEIE H PaBHOBEIITKIIE fl']I-lT'}"pI:I.

IInonjage nOpaMoyroiaeHuka. llnomangs nOapaenorpamMma, TPeyrolbHIKAa § TPANSL
(ocHOBHBIE (POPMYIIEL ). DOPMYIIBL, BEIPAKAIOIMINE IO MA s TPEYTONIBHIIKA: Yepes IBe CTOPOHE! I
YIOJl MemIy HUIMH, depe: NepuMerp M palilyc BIHCAHHOH oxpymHOCTH, (opmyia 1'epoHa.
IInomiaae yerelpexyroineHmka. [ nomages kpyra 1 ionads cexropa. CBA3b MEXIY [UI0INAAMI
Moao0HBIX duTyp.

eMeHThlL JIOT HKH, Hﬂhlﬁﬂllﬂ'l'[lplllﬂfl, CTATHCTHKH H TeOopHn BE[]UH’I'[‘IDE'I’EI-:L
JokazaTensereo,  ONpeacncHnd, JOKA3aTCIbCTBA, AKCHOMBI 1 TCOPCMEI,  CJICCTBIIS,
IIﬁL‘IEI'KUﬂHI#LbIE I JOCTATOUHBIC YCILOBHA. I{DEi'l'PllprIIvIﬂp. I[UKHEF:'IT&.’II:CTBU OT HPOTHBEHOIO.
ITpsivast 11 0OpaTHAS TEOPEMEL.

HUHH’L‘H‘: CI'*S AKCHOMATHKE H AKCHOMATHHUECKOM IIOCTPOCHIN DEOMETPIIN. Hﬂ'l'bli:l 110CTY11aT
DBKINIA I eT0 HCTOPIA.

MmuoxkecTBa H KoMOHHaTopHia. NHokecTBo. DSrMeMeHT MHOKECTBa, IIOAMHOKECTEO.
OOrvea1THeHIIE H IIepeceieHe MHoAkecTe. Jlmarpamyer Sitmepa.

le-]hiﬁp‘b] pEIIIEI-IHF[ KDMﬁI*IIIﬂTGpI-IHX 33,04t HﬂpﬁﬁDp EE[IJI'IEHITDB; Hp-:’-LBI»IJTD “_‘,’MI-ID?!KGIIIIF[.
CrariucTiuecKHe JalHHLIE. HpEﬂCTaEHEIIIIE JdAHHEIX B BILAS Tﬂ.ﬁ_—[HI.[, ,E[I*IEII"[.'I'EI'-'H'\-!, T'IJE,(I')HICGE.
G-IJE;[IIHE pf::'!-}"_"ILTElTGE IIEMﬁpEIIIIf'I. TTomarue 0 CTATHCTHUSCKOM BLIBOOS HA OCIIOBRE E.LIEDIJKII.
TTomsrie o MpUMEPE! CIyYaiilLIX cODLITHIL

BepositHoeTs, YacToTa coOBITHA, BepoATHOCTh. PaBHOBO2MOMHEIE COOBITHA [ IHOJCYET HX

BepoATHOCTH. llpeacTaBieHle o reoMeTpHYeCkoll BEpOATHOCTIL
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3. Temarnueckoe IFIAHHPOBAHHE KYPCA

9 Knace
Ne Tema Koa-eo
4aCoB
Asredpanueckue 3ajanun 6azororo yposmns (13 u)
Berunciaenns (2 4)
1 | OOHIKHOEeHHEIE 11 JecATHUHEIS JpOoDIL 1
2 | CranapTHHIHN BHT UHcIa. TPEHNPOROTHEIE BAPHAHTHL. 1
YpasHCHUA H HepaBeHCTBa (3 1)
3 | JluneiiHble 1 KBaJpaTHEIE VpaBHEHHA. 1
4 | JTnnefinsie 1 KBaJpaTHLIE HEPARSHCTRA.
5 | Cucremmnl HepaBelcTE. TpeHHPOROYHLIE BADHAHTEL 1
Koopmimataas npsmas. 'padinen (3 9)
6 | Hucna na xoopauuatHoll npsaMoil. [Ipegcrasnenne pemennil HepaEeHCTE 1
11 X CHCTEM Ha KoOpaHHATHO mpamMoii.
7 | I'padurn dyuxnuii n ux csoilcrsa.
8 _l:patinmu dyuruuil n ux csoiicrea. TpeHUPOBOUHLIE BAPUAHTEL.
Anredbpanueckiie Boipazmsenusi(2 1)
MHorou/ieHs!.
10 | Aarebpanveckue gpodu, crenednn. HonyveTuMele 3HAYeHUS LepeMeHHOI. 1
IpeHnpoBoUHEle BAPHAHTEL
ITocaenoraTeanHocTH (3 1)
11 | HucnoBkie NoCcIE 0BATEILIIOCTIL.
12 | llporpeccun. TpeHNpOBOUYHEIE BAPHAHTEL, 1
13 | OGobmaromuit TecT MoIyd «Anredpay Da30BOTO YPOBHA. 1
TeomeTputecknie 3aauy 0azoBoro ypoeHsa (6 1)
Iogcuer yrﬂﬂn(i 1) B
Tpeyromunuk. YeTRpexXyTomLHIK.
15 | Ogpyxuocts. TpeHUPOBOUHBIE BAPUAHTEL 1
ILromam duryp (2 =)
16 | HetnipexyromeHIER, TpeyTronsHAE.
17 | Oxpy#HOCTE 1 Kpvr. TpeHNpOBOTHELIC BAPHAHTH. 1
Bb1dop BepHBIX YTRep:RIAeHHIT (2 1)
18 | Bubop BepHEIX yTRep®AcHIH. TPeHIPOROYUHEIE 28, TaHI.
19 | OGobnaromnit Tect Moy « eoMeTpisty 0ai0BOTO YPORISL 1
PeajibHana MaTeMaTura. 323341 NOBLIICHHOT0 YPOBHHA CJ103KHOCTH (154)
I'padurn n anarpamvsl. TexcroBnie zagauun (3 u)
20 | Urenue rpadiikoB 0 qHarpaMm. 1
21 | TexcToRBIC 234145 HA IPAKTHISCKHI pacHeT. 1
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22 | Texcrosbie 3a/aUll Ha UpakTudeckuil pacuer. TpeHUPOBOUHEIE BAPHAHTEL 1
Peannuana nnanuverpus. Teopua BepoarnocTeit (4 1)
23 | Pewenne 3aay UpaxTHUecKoil HAlIPABIEHHOCTIL 1
24 | Pemenne 3ajad npaxTudeckoii HallpaBIle HHOCTIL 1
25 | BneMeHTH KOMOHHATOPHKIH I TeOPHI BepoATHOCTEIL 1
26 | Obtobmaromuii Tect Moy «Peannias MATEMATHRAY. 1
3a1aHIA MOBLIIEHHOT0 YPOBHA c10:KHOCTH (8 1)
27 | Ilpcobpazoranng anreOpamiecKix BRIpAKeHITI. 1
28 | YpaBHCHNA, HCPARCHCTRA, CIHCTCMEI, 1
29 | Mcenegopanue Gyukuun i gocrpoedue rpadura. 3aanus ¢ HApaMeTpoM. 1
30 | Mccnenoranme dyHEINH I TocTpoeHne Tpadiika. 3a7aHM4 ¢ HapaMeTpoM. 1
31 | TexcToRBIC 2a7aTIL 1
32 | I'eomerpuueckHe 3ajaqn 1
I 33 -f';jDMﬁ'l'pHT-lEEKHE a4 H -i..
34 | Mroroepas KoHTpOILEHAA padoTa 1
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