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MnaHupyemble pe3ynbTaTbl 0CBOeHUA yuebHOro npegmera, Kypca

C YI€TOM YCTOMYUBBIX
MO3HABATEIFHBIX HHTEPECOB;
*(OopMHUPOBaHUIO IETOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BUTHSI HAYKH U
0O0IIIeCTBEHHOM MTPAKTHUKH;

* (hOopMHPOBaAHHUIO
KOMMYHHMKaTUBHON
KOMIIETEHTHOCTH B OOIIEHUIO
B COTPYAHHUYECTBE CO
CBEPCTHUKAMH, CTAPIITUMH U
MITAJIIIAMH B
00pa3oBaTeNbHOMN,
0OII[ECTBEHHO® I10JIE3HOM,

CrpouTh Ha KOOPIMHATHON INIOCKOCTH TOYKH M (PUTYPHI 110 33aHHBIM
KOOpAMHATaM;

OIpENENATh KOOPAUHATHI TOYEK.

OnpenensTs, IBIAETCS JIU Napa YUCEN PELICHUEM JaHHOTO YPaBHEHHS
C IByMsI IEPEMEHHBIMH; IPUBOAUTH IPUMEPHI PELICHUN YpaBHEHHH €
JIByMsl IEPEMEHHBIMU;

pemaTh 3a1a4u, aaredpanyeckoi MoJeNbI0 KOTOPBIX SBISETCS
ypaBHEHHE C IByMsI IEPEMEHHBIMU;

HAXOJWTh LIeJIble pemeHus myTém nepedopa. CTpouTs rpapuku
JIMHEMHBIX YPABHEHUM C ABYMs [IEPEMEHHBIMMU.

Brrunciate 3HaueHUs THHEHHBIX (DYHKIHA, COCTaBIATH TaOIUIIBI
3HaYCHHUH (QyHKIUH.

Crpouts rpaduk TUHEWHOW ()YHKIINH, OTIUCHIBATH €€ CBOWMCTBA Ha
OCHOBE rpaMuEeCcKUX MPEACTABICHUH.

IToxa3pIBaTh CXEMAaTUUECKU MOJ0KEHUE HA KOOPJUHATHON INIOCKOCTH
rpadukoB ¢GyHkuuu Buga Y=KX, y=Kx+b B 3aBucuMOCTH OT 3HaUCHU

7 KkJjace
N HasBauue pasiena Ilnanupyemble pe3yJbTaThbl
) (Tembr) JHMYHOCTHDIE HpeJMeTHbIE MeTanpeMeTHbIe
1. MaremaTnueckuii Y4eHuK Hay4nuTCS: Y4eHUK HAYYHTCH: PerynsatuBubie YV /I

SI3BIK. * (hOopMHPOBaAHHUIO e  BpINOAHATH 371€MEHTapHBIE 3HAKO-CUMBOJIbHBIE AEMCTBUSA, IPUMEHSATH 1. YMmeHHe camMOCTOSITENBHO OMNPEAENsATh LeIu

Maremaruyeckast OTBETCTBEHHOT'O OTHOLICHUS K OYKBBI 17151 0003HAUYEHHS YKMCET, IS 3AIUCH YTBEPKICHUH; 00ydeHusl, CTaBUTh W (OPMYIHUPOBATH HOBBIC

MOJCJIb Y4€HHUIO, TOTOBHOCTH U ®  COCTaBJSTH OYKBEHHBIC BHIPAXKCHHS IO YCIOBHUS, 3aIaHHBIM CIIOBECHO, | 3aJa4u B ydebe u IT03HABATENbHOM
CIIOCOOHOCTH 06yqa101unx0ﬂ K PUCYHKOM HJIU YE€PTEXKOM; BBIYUCIATL YUCIOBOE 3HAUCHUE JACATCIIbHOCTH, Pa3BUBATL MOTHBBI U UHTCPECHL
CaMOpa3BUTHIO U OYKBEHHOTO BBIPAKEHUS; cBoel MO3HABATEILHOM JIeSTEILHOCTH.
caMo00pa3soBaHMIO HA OCHOBE | e  HaxOAHMTH 061ACTH JIOTYCTHUMBIX 3HAUCHUH TIEpEMEHHBIX B OGyuarowmuiics CMOXKeT:
MOTHBALUH K 00yYECHHIO 1 BHIPAYKSHHH. ® aHANM3UPOBATH CYLICCTBYIOLIME U
HO3HAHUIO, e  Pacno3HaBath THHEIHbIC YPABHEHNS , PElIaTh THHEHHbIC ypaBHeHHs, | IUIAHAPOBaTh  Oyaymme  0Opa3oBaTe/bHEIC
* BEIOOpY fanbHeiiiero pelIaTh TMHEHHbIC YPABHEHHUS U YPABHECHUS, CBOISIINECS K HUM. pe3ynbTaThL,
o0OpasoBaHus Ha Oase e  PemaTh TEKCTOBHIE 3a0a9y aIreOpandecKuM CII0COO0M: IEPEXOTUTE * uIeHTUGUIMPOBATE  COOCTBEHHBIE
OpHCHTHPOBKI B MHPCE OT CJIOBECHOH (hOPMYITHPOBKH 3aJaut K aJIreOpandecKoi MoIeu IPOGIEMBI H ONPEACIIATE IIIABHYIO IIPOOIEMY;
npodeccuit 1 NyTEM COCTABJIEHUS YPABHEHHMS, PELIATh YPaBHEHHE, ® BBIIBUTaTh  BEPCUM  PEIICHHUA
HPO(beCCHOHaJ}bHHX WUHTEPIPETHPOBATh Pe3ysIbTaT npoOemsbl, (bopMyaHpoBaTh THIIOTE3BI,
IpeIIoYTeHNH, Y4eHHK IOTYYUT BO3MOYKHOCTh HAYYHUTHCS: NPEABOCXUILATE KOHCUHBIN PE3yIIbTAT;
* OCOSHAHHOMY rﬂocm OCHIIO e [IpuMEHATH COCTABIEHHBIE MOJAEIHU U PEIIATh UX B dKU3HEHHBIX ¢ CTaBUTb HECJIb JCATCIBHOCTH Ha
VHANBUAyaTbHON CHTYaLMSIX OCHOBE ONpENETICHHON npoOIeMbl u

2. Jluneitnas GyHKIMA 00pasoBaTelLHOM TpaeKTOpHH YueHuK HayyuTCs: CYIIECTBYIOIIMX BO3MOKHOCTEH;

e (JopmymupoBate yueOHBIE 3amadu
KaKk [Iard JOCTH)KSHHUs TOCTABICHHOH Ienn
JeATeIbHOCTH;

e 00OCHOBBIBATH LICJICBBIC OPHUEHTUPHI

W TIPHOPUTETHl CCHUIKAMH HA  IEHHOCTH,
yKa3piBass U OOOCHOBBEIBAS  JIOTHYECKYIO
MOCIIEI0BATEILHOCT I11aroB.

1. VMeHue CaMOCTOSTEIILHO

IUTAHUPOBATh TYTH JOCTIDKCHUS MeNieH, B
TOM 4YHCJIE QIbTEPHATHBHBIE, OCO3HAHHO
BBIOMpaTh Hanbosee 3P PEeKTUBHBIE CIIOCOOBI
pelieHuss y4eOHBIX W MO3HABATEIBHBIX
3amad. OOyJaroIuics CMOXKET:
e OIpeaeNsiTh HE0OX0uMBbIe
JeHCTBUE(s]) B COOTBETCTBMHM C Y4eOHOW U
[I0O3HABaTEJIbHOM  3ajayeili U COCTaBIATh




CucreMsl IByX
JIMHENHBIX YpaBHEHUM
C IBYMsI IEPEMEHHBIMH

CreneHs ¢
HATypaJIbHBIM
MoKa3aTejeM U e€
CBOMCTBA

OHOYICHBI.
Onepanuy HaJ HUMU

MHorouJseHsbl.

y4eOHO-HCCIIEIOBATEIILCKOM,
TBOPYECKOH U APYTHX BUIAX
JIeSITENIbHOCTH;

* ICHO, TOYHO, TPAMOTHO
W3JIaraTh CBOH MBICIIH B
YCTHOH ¥ MMCbMEHHOU peyH,
MOHUMATD CMBICI
IMOCTaBJICHHOM 3aJ1auM,
BBICTPAaWBaTh APTYMEHTAIIHIO,
MPUBOJUTE MPUMEPEI ¥
KOHTPIIPUMEPBI;

¢ KPpUTUYHOCTU MBINUICHUA,
YMEHHIO PacHO3HaBaTh
JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUSI, OTIMYATH
TUIIOTE3Y OT (PaKTa;
*KPEATHBHOCTH MBIIIICHHUS,
WHHUIHAATHBE, HAXOJINBOCTH,
AKTUBHOCTH TIPH PEIICHUT
3amaq

ko3¢ durmenta b

Y4YeHHK NOJYUYUT BO3MOKHOCTh HAYIUThCS:

[MpencraBnsTe nmonoxenue rpaduka GyHKINU B CHCTEME KOOPAWHAT,
yauThIBas K03 QUITHMEHTHI

Y4eHHK HaYINATCS:

Pemate cucteMbl 1ByX JTUHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
rpaduveckn, METOJOM HOACTaHOBKH, METOIOM aIreOpamdecKoro
CJIOKECHUSI.

PemmaTe TekcTOBBIE 3a/1a9N aNTreOpandecKUM CIIOCOOOM: TIEPEXOIUTh
OT CJIOBECHO (hOPMYJTHPOBKH 3a/1a44 K alreOpandeckoil Moaenu
IIyTEM COCTABJICHUS CUCTEMBI JINHEHHBIX YPaBHEHUH, pelllaTh
COCTaBJICHHYIO CUCTEMY ypaBHEHUH, HHTEPIIPETUPOBATh PE3YNbTaT.
KoHcTpynpoBaTh SKBUBaJICHTHBIE PEUYEBbIC BBICKA3bIBAHMUS C
UCIIOJIb30BaHUEM aNreOpanyeckoro U reOMETPUIECKOTO SI3bIKOB.
Hcnonb30BaTh GyHKIHMOHAIBHO — rpaduyecKue MpeACTaBIeHUS s
PELICHUS U MCCIICIOBAHNS CHCTEM ypaBHEHHH.

YYeHUK TOJIYINUT BO3MOKHOCTh HAYIUTHCS:

HccnenoBaTk CUCTEMBI YpaBHEHHUI € IBYMS IIEPEMEHHBIMH,
coJiepxanie OyKBeHHBIC K03 PHUITHEHTHI

VdeHuK Hay9IuTCS:

DopMynupoBaTh OTNPEACICHNE CTENICHH C HATypaIbHBIM TI0Ka3aTeleM,
C HyJEBbIM ITOKa3aTeleM;

(hopmynupoBaTh , 3aMKUCHIBATh B CHUMBOJIMYECKOH opme U
000CHOBBIBATH CBOICTBA CTEMEHU C LIEJIBIM HEOTPHUIIATEIbHBIM
MoKa3aTeseM;

MIPUMEHSITh CBOMCTBA CTETICHH JJIs1 IPeoOpa30BaHus BHIPAKESHHUN U
BBIYUCIICHHI BOCTIPOU3BOAUTE (POPMYJIUPOBKHU OIIPEICIICHHIA,
KOHCTPYHPOBATh HECIIOKHBIC OMPEICICHHS CAMOCTOSTEIHHO.
Bocnpou3Boauts (GopMyIHPOBKH U T0KA3aTEIBCTBA H3YUICHHBIX
TEopeM.

KoHcTpynpoBath MaTeMaTHYECKUE MPEIIOKEHUS C TIOMOIIBIO CBSI3H
€CJH. .., TO...

YueHuk HOJYYUT BO3ZMOXKHOCTh HAYUHUTHCH:

YuponiaTts BbIpa)K€HUs, UCTIOJIb3Ys CBOWCTBA CTETIEHEH

Y4yeHuK HAYYUTCS:

BrImoJHATE TEWCTBUS ¢ OJHOWIEHAMH

YueHuk HOJYYUT BO3MOXKHOCTh HAYUHUTHCA:

PazmiaHeIM BHiaM nipeobpa3zoBaHuit

Y4yeHnK HAYYUTCS:

AITOPUTM HX BBITIOJTHEHUS;

e O00OCHOBBIBAaTb ¥  OCYLIECTBIISITH
BBIOOp HambOosee 3(GQPEKTUBHBIX  CIIOCOOOB
pelIeHns y4eOHBIX U I03HABATENbHBIX 331a4;

® OIpEHeATH/HAXOAUTh, B TOM YHCIIE
U3 TPEUIOKCHHBIX BapUAHTOB, YCIOBUS JUIS
BEIIOTHEHUST y4eOHOH W  TO3HaBaTENBHOU
3a/1a4y;

e BBICTpaMBATh JKU3HEHHBIC IIaHBI Ha
KpaTKoCpouHoe Oynyuiee (3asBIATh LeIEBbIC
OpPHEHTHPBI, CTABUTH aJeKBAaTHBIC UM 3alaudl U
npejasarath AeHCTBUS, YKa3biBasi U 00OCHOBBIBAS
JIOTUYECKYIO TI0CIE0BATENbHOCTh IIar0B);

e BEIOMpATH u3 MIPEI0KEHHBIX
BapHUaHTOB u CaMOCTOSTEIHHO UCKATh
cpexncTBa/pecypcehbl JUIs pemeHus
3a7a9H/IOCTIKEHHS 1IETIH;

® COCTaBIAITh TUIaH pemeHus

mpoOsieMbl (BBIIOJIHEHUS! MPOEKTA, MPOBEACHUA
HCCIIEJOBaHMA);

® OIpENeIATh MOTEHINAJIbHbIC
3aTpyAHEHUs TIpH  pEeIIeHHH y4eOHOH U
[IO3HABATEJILHOM 3aJaud U HAaXOJUTh CPEACTBa
JUIA UX yCTPaHEHHUS;

® ONHCHIBATH CBOH OIBIT, OhOpMIIAs
€ro Juid Nepefadd JApyruM JIOASM B BHIE

TEXHOJIOTUM pPEIICHHs NPAKTHYECKUX 3ajay
ONPEJEIIEHHOT 0 Kilacca;

® [UIAHUPOBAaTh U  KOPPEKTUPOBATH
CBOI0  MHIWBUAYAIbHYIO  00pa3oBaTEIbHYIO
TPAEKTOPHUIO.

2. VwMenue COOTHOCHUTD CBOM

JeHcTBHSA C IUTAaHUPYEMBIMH — pe3ylbTaTaMu,
OCYIIECTBJISITh KOHTPOJb CBOEH AEATENFHOCTH B
Ipolecce AOCTUKEHUS PE3yNbTaTa, ONpelesiTh
CHocoObl JEHCTBHH B paMKax IPeJUIO’KeHHBIX
YCIIOBUI M TpeOOBaHMH, KOPPEKTUPOBATH CBOU
JIeficTBUSL B COOTBETCTBHM C U3MEHSIOLIEHcA
curyarueid. OO0yJaromuics: CMOXeT:




Ol'[epaI_II/II/I HaJl HUMH

OyHKIMH y=X2

BBINONHATH pa3ioKeHHEe MHOTOWICHOB Ha MHOXKHTENH U COKpALICHHE
anredpandeckux Apoodei

Y4YeHHK NOJYUYUT BO3MOKHOCTh HAYIUThCS:

prOH.[aTb BBIPDAXKEHUS U BBIYUCIIATH X 3HAYCHUSA IPU 3aJaHHBIX
SHAYCHUAX NEPEMEHHBIX

Oo6o61maroree
MOBTOPEHHE

YueHHK Hay4IHuTCS

Brruncnsats 3HadueHus QyHKIIT y:X2 , y:-X2 ,

COCTABIIATH TAONHITH 3HAYCHUH (PYHKIHH;

cTpouTh rpadukn GyHKIHI Y=X°, y=-X° 1 KyCOYHBIX (DYHKIIHI1,
OIUCHIBATh UX CBOMCTBA Ha OCHOBE IpaUeCKUX MPeICTABICHHUN.
Hcnonb3oBaTh GyHKIMOHATIBHYIO CHMBOJIHMKY JUIS 3aIIMCH (DAaKTOB,
CBSI3aHHBIX C (QyHKUIMSAMH, 0OOTaIast ONBIT BBITIOJIHEHUS 3HAKOBO —
CUMBOJIMYECKUX ACHCTBUN;

CTPOUTDH PEUEBbIe KOHCTPYKIMH C UCTIOJIB30BaHHEM (DYHKIIMOHABHOM
TEPMHUHOJIOTHU

YYeHUK TOJIYINUT BO3MOKHOCTh HAYIUTHCS:

WCTIONb30BaTh Ipauky KBagpaTHIHBIX (DYHKIHUI B )KN3HEHHBIX
CUTYaIMSIX

Hroro:

® OIpEeAETATh COBMECTHO C IEJaroromMm
W CBEPCTHUKAMH KPUTEPHH  IUIAHUPYEMBIX
PEe3yNbTaTOB U KPUTEPHHU OLIEHKH CBOEH yueOHOM
JIeSITeNTbHOCTH;

® CHCTeMaTH3UpOBaTh (B TOM YHCIIE
BEIOMpATH MIPUOPUTETHHIEC) KpUTEPHH
IUIAHUPYEMBIX Ppe3yJbTaTOB M OLEHKH CBOEH
JIeSITEIbHOCTH;

® orOupaTh MHCTPYMEHTBI JUTSt
OLICHUBAHUS CBOECH JeATEIILHOCTH,
OCYIIECTBIISATH CaMOKOHTPOJIb cBoei

JIeITENIFHOCTH B paMKax  HPeUI0KEHHBIX
YCJIOBHIA ¥ TpeOOBaHMil;

® OICHUBAaTb CBOK  JIEATEIBHOCTD,
apryMEHTHUPYsl [PUYMHBI JOCTHXKCHHS WU
OTCYTCTBUS IUIAHUPYEMOT'O PE3yNbTaTa;

® HAXOIWUTh JIOCTATOYHBIE CPENCTBA
IUIA  BBIIOJHEHUS  y4eOHBIX  JCHCTBWIA B
M3MEHSIOIIeH S CUTyalluu W/unu npu
OTCYTCTBUH ILUITAHUPYEMOTO PE3yJIbTaTa;

® paboTas IO CBOEMY IUIaHY, BHOCUTb
KOPPEKTHBEI B TEKYIIYIO JAEATSIFHOCTh Ha
OCHOBE aHaln3a W3MEHEHUW CHUTyalud Jist
MOJIYYEHHUSI 3aIITAaHUPOBAHHBIX XapaKTEPUCTHUK
MIPOyKTa/pe3yabTarta;

® yCTaHaBJIMBATh CBSI3b MEXITy
MOJyYCHHBIMHA XapaKTEePUCTHKAMH TPOAYKTA W
XapaKTepUCTUKAMH TMpolecca JeSTeNbHOCTH U
[0 3aBepUICHUH JESITeNbHOCTH TpejiaraTh
W3MEHEHHE XapaKTepUCTHUK TMporecca Uit
TTOJTyYEHUS VITyqIIEHHBIX XapaKTEPUCTHK
MIPOIYKTA;

® CBEpATh CBOM JICWCTBUS C LEJIBIO H,
mpu  HEOOXOJMMOCTH, HCIIPABIATH OUIHOKH
CaMOCTOSTEILHO.

3. VMeHHe OleHMBATh TIPABUILHOCTH
BEITIOJTHEHHUST y4eOHOW 3amaul, COOCTBEHHBIE
BO3MOXKHOCTH e¢ pemreHus. OOydaronmiics




CMOXKCT:

®  OTpemeNITh KpUTEPUH
MPAaBUIBHOCTH  (KOPPEKTHOCTH)  BBIMOJHEHUS
yueOHOI 3a1auu;

® aHaNM3UpOBaTh M OOOCHOBHIBATH
MIpUMEHEHNE COOTBETCTBYIOIICTO
HHCTPYMEHTAPHs JUIS BBITIOJHCHUS y4eOHOU
3a7a4H;

® cB00OOIHO MOJIB30BATHCS
BEIpAOOTAHHBIMH ~ KPHUTEPUSAMH  ONCHKH U
CaMOOIICHKH, HCXOJda M3 LCIM M HMCIOIIUXCA
CPEICTB, pa3iuuas pe3yJlbTaT W  CIIOCOOBI
JeNCTBUI;

® OICHUBATH MIPOAYKT cBOeH
JCATCIIBHOCTU 10 3aJaHHbIM I/I/I/IJ'II/I
CaMOCTOSTENILHO OTPEICICHHBIM KPUTEPUIM B
COOTBETCTBHUH C LEBIO ACITENLHOCTH;

® 00OCHOBBIBAaTh JIOCTIKMMOCTh IEIH
BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOUX
BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHEUIHHX
pecypcos;

® (uxkcHpoBaTh M  aHAJIU3UPOBATH
JTUHAMUKY  COOCTBEHHBIX  00Opa30BaTEIbHBIX
pe3yIbTATOB.

4. Bnanenue OCHOBaMHU
CaMOKOHTPOJIA, CaMOOIICHKH, TPUHSTHUS
pEeLIeHH ¥  OCYIIECTBJICHHS  OCO3HAHHOTO
BeIOOpa B y4eOHOH W  ITO3HABATEIHHOM.
OO0yJaronIHiicss CMOXKET:

® HabII0AaTh U aHATN3UPOBATh
COOCTBEHHYI0 y4eOHYI0O M II03HAaBaTEIbHYIO
JIeSITEIFHOCTE M JeATeJIbHOCTh  JPYTHX
00ydJaromuxcs B IPoIecce B3aNMOIIPOBEPKHY;

® COOTHOCHTH pcabHBIC Hu
IUIAHUPYEMBIE  PE3yNIbTaThl UHIUBUAYaIbHOU
00pa3oBaTeNbHOM ~ JEATENILHOCTH ¥ JIeNaTh
BBIBOJIBI,

® [IpUHUMATh peIIeHHe B Yy4eOHOH




CUTyallul U HECTHU 3a HET'O OTBETCTBECHHOCTD;

®  CaMOCTOSATEIHHO OIIPEAETATh
IOPUYMHBl CBOETO Yyclléxa WIN Heyclexa u
HAaXOJHWTh CIHOCOOBI BBIXOJAa M3 CHUTyallUH
HeycIexa;

® DPETPOCHEKTUBHO ONPENENATh, KaKHe
JIEWCTBHUS TI0 PEUICHUIO Y4eOHOM 3ajayu WU
napaMeTpel  9THX  JEWCTBMH  IpUBENU K
MOJYYSHHIO HWMEIOIIErocs IpoayKTa Yy4eOHOi
JIeSITeNTBHOCTH;

® IeMOHCTPUPOBAThH TpUEMBI
perymsiuu MCUXO(PH3UOIOTUICCKUX/
SMOIMOHAIBHBIX COCTOSIHUHM ISl JOCTHIKEHUS
addekra YCIOKOCHUS (yctpanenus
SMOILIMOHAIILHON  HampshKeHHOCTH), 3ddekTa
BOCCTaHOBJECHUS  (OcialieHust  HpOSBICHUM

YTOMIICHHS), a¢¢ekra AKTHUBHU3AIIH
(IOBBIICHUS NCcUX0()U3HOIOTNUSCKON
PEaKTHBHOCTH).

Ilo3naBarenabnbie YY1

1.YMeHHe ompenensaTs IOHATHSA, CO3IaBaTh
00600meHus, yCTaHaBIIUBATh aHAJIOTHH,
KiIaccu(UIPOBaTh, CAaMOCTOSTEIHLHO BHIOUPATH
OCHOBAHUSA U KPUTCPUHU [JId KHaCCI/I(bI/IKaL[I/II/I,
YCTaHaBJIUBATh MPUYUHHO-CIICACTBECHHBLIC CBA3U,
CTPOHTH JIOTHYECKOE paccyxiaeHue,
YMO3aKJIHOYCHUE (I/IHZ[yKTI/IBHOC, JACAYKTUBHOEC,
10 aHAJOTHH) U JeNaTh BEIBOABI. OOydatonmiics
CMOXET:

® [o10MpaTh CIOBA, COMOAYMHEHHBIE
KIIFOYEBOMY  CJIOBY,  OIpPEIENSAIONINE  ero
MIPU3HAKU U CBOICTBA;

® BpICTpPaMBaTh JIOTMUECKYHO LIENIOUKY,
COCTOSIIYID M3  KIIOYEBOr0  CIOBa U
CONIOJYUHEHHBIX €MY CIIOB;

® BRIJIEISITH OOMINN MPU3HAK IBYX HIIN
HECKOJIbKUX TPEIMETOB WM  SBJICHUH |
00BSACHATH UX CXOJCTBO;




® 0o0beAUHSITh IPEIMEThI U SIBICHUS B
IPYNIBI [0  ONPEACICHHBIM  TMPH3HAKAM,
CpaBHMBaTh, KJIACCUPHUIMPOBATH U 00001IaTh
(aKTHI U SIBJICHHUS;

® BBIICISITH SBJICHHE M3 OOMLIETO psiia
JpYrUX sIBJICHU;

® OnpeaAcIAaATh 06CTOHTCHBCTBa,
KOTOPBIE IpeanIECTBOBAIIN BO3HUKHOBCHHUIO
CBA3HU MEXOYy SABJICHUAMU, nu3 OTHUX

OOCTOSITENIBCTB ~ BBIAGJATH  OIPEACISAIOINE,
CHOCOOHBIE OBITh MPUYMHOIN JaHHOTO SIBJICHUS,
BBIABJIATH IPUYMHBI U CIEACTBYS ABJICHUN;

® CTPOUTH pacCyXIEHHE OT OOUMX
3aKOHOMEPHOCTEH K YacTHBIM SIBICHUSM H OT
YACTHBIX SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTpOMTH pacCCyXJICHHEC Ha OCHOBEC
CpaBHCHUA IPEAMETOB U ﬂBHCHHﬁ, BbIACTIAA IPpU
9TOM O6H.[I/IC IMIPU3HAKH;

® y3jaraTh MOJTY4EHHYTO
nHpopManuio, MHTEPIPETUPYSI €€ B KOHTEKCTE
penraeMoii 3agaum;

® CaMOCTOSTCIbHO  yKa3blBaTh  Ha
nHopMannio, HYXIAIONYIOCS B IIPOBEPKE,
npeasaratb W INPUMEHATH CIOCO0 IPOBEPKH
JIOCTOBEPHOCTH MH(OPMALINH;

® Bepbanu30BaTh 9MOIMOHAJILHOE
BIleYaTJeHUEe, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBICHITH  SIBICHUS, IPOIECCHI,
CBSI3M U OTHOIIECHUS, BBISBISIEMBIE B XOJE

IM03HABaTCILHOU u I/ICCHGI[OB&TCHLCKOﬁ
JACATCIbHOCTHU (HpI/IBOIlI/ITI) 00BIICHEHUE C
N3MCHCHHUEM (1)0pMBI MMpCACTaBJICHUSA,

OOBSCHITH,  JeTanM3upyst wiaum  00oOias;
OOBSCHSTH C 33JaHHOM TOYKH 3pEHHS);

® BLIABIATH MW Ha3bIBaThb NPHUYHUHBI
CO6I>ITI/IH, SIBJICHHUA, B TOM YHCJIC BO3MOXXHBIC /
Haubolee BEPOATHBIC IIPUYMHBI, BO3MOKHBIC
HOCJIICACTBUA BaHaHHOﬁ IMPpUYUHBI,




CaMOCTOSATCIIBHO OCYIICCTBIIAA MMPUYNHHO-
CJICACTBEHHBIN aHaJIus3,

® nenaTh BBIBOJL Ha OCHOBE
KPUTUYECKOTO aHajlu3a pPa3HbIX TOYEK 3pEHH,
MOJTBEPKIATh BBIBOJ] COOCTBEHHOM
apryMmeHTanuei UM CaMOCTOSATENIEHO
MOJy4eHHBIMH JaHHBIMU.
2.YmMeHue cO37aBarb, MIPUMEHATD u
peoOpa30BEIBATh 3HAKH M CHMBOJIBI, MOJCIH H
CXEMBI JUTSt pemnieHns y4eOHBIX u

IIO3HAaBaTCJIbHBIX 3a/a4. O6yqa}0mm71051 CMOXKCT:

® (0003HaYaTb CHMBOJIOM M 3HAKOM
TIpEIMET W/WJIN SIBJICHHE;

® OomnpeacsTh JIOTUYCCKHUC CBA3U
MCKIY npeamMeTaMmu W/Win SABJICHUSIMH,
0003Ha4aThH JaHHBIC  JIOTHYCCKUC CBA3U C
IIOMOIIIBIO 3HAKOB B CXEMCE;

® C03/aBaTh a0CTPaKTHBINA UIu
peanbHbII 00pa3 mpeaMeTa U/Wid SIBJICHUS,

® CTPOUTH MOJENB/CXEMY Ha OCHOBE
YCJIOBH 3a1a4i W/UJIM CIIOC00a ee pelIeHns;

® Co3IaBaTh BepOaJbHEIE,
BCHICCTBCHHBIC U I/IH(bOpMaHI/IOHHI)Ie MOACIN C
BBIJACIICHUEM CYIIECTBEHHBIX XapaKTCPUCTUK
00BeKTa JUI OmlpeAesieHHs crocoba peIeHUs
3a/la4 B COOTBETCTBUHU C CUTyalUEil;

® 1peoOpa3oBBIBATh MOJIETH C IETBIO
BBISIBJICHHSI OOIIMX 3aKOHOB, OIPEICISIONIIX
JIaHHYIO TIPEAMETHYIO 0071acTh;

® [IepEeBOUTH CIIOKHYIO II0 COCTaBY
(MHOTOACIIEKTHYO) nHdpopManuio u3
rpaduIecKoro WA (hopMaTN30BaHHOTO
(CHIMBOJIFHOTO) TIPEJCTABICHHUS B TEKCTOBOE, U
Ha000pOoT;

® CTPOUTH CXEMY, JITOPUTM JEHCTBUS,
WCIIPABJISITh MM BOCCTAHABIMBATH HEM3BECTHBIH
paHee aIrOpUTM Ha OCHOBE MMEIOILETOCS 3HAHUS
00 o00bekTe, K KOTOPOMY MpHUMEHSeTCs




AJITOPUTM;

® CTpPOMTh [JOKA3aTC/IbCTBO: MpPSIMOE,
KOCBCHHOC, OT IIPOTUBHOTI'O;

® aHAIM3HPOBATH/pedIIeKCHPOBATh

OMBIT pa3pabOTKH M pealn3almul  y4eOHOTO
NPOEKTa,  HCCICIOBaHUA  (TEOPETHYECKOTO,
SMIIMPUYECKOT0) Ha OCHOBE IPEAJI0KEHHOM
npoOJIEMHOM CUTyalluH, IOCTAaBJICHHOW IIEH
n/unu 3aJ]aHHBIX KpPHUTEPHUEB OLICHKH
MPOAyKTa/pe3yibTara.

3.CwmpicnioBoe urenne. OOy4arouMnucst CMOXKET:

® HAaXOIUTh B TEKCcTe TpedyeMyro
nHpopmanuio (B COOTBETCTBUH C IIEISIMU CBOEH
JIeSATENBHOCTH);

® OpHEHTHPOBATBCS B COAEPKAHWUHU
TEKCTa, TOHMMATh IIEJIOCTHBI CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® yCTaHaB/IMBATb B3aUMOCBSI3b
ONHMCAHHBIX B TEKCTE COOBITHH, SIBJIECHHI,
MIPOIIECCOB;

® pE3IOMUpPOBAaTh  [JABHYHO  HJEHO
TEKCTa;

® 1peoOpa3oBBIBATH TEKCT,
«IIepeBOAs» €ro B JPYryld MOJAIBHOCTS,
MHTEPIIPETHPOBATh TEKCT (XYI0)KECTBEHHBIH U
HEXYZO0XKECTBEHHbIH —  y4eOHbBIH, HaydHO-
MOMYJIAPHEIA, WH()OPMANMOHHBIM, TEKCT nhon-
fiction);

® KPUTHYECKH OLEHHMBATBH COJEPIKAHUE
1 popMy TeKcTa.
4.DopMHPOBAHUE U Pa3BUTHE 3KOJIOTMYECKOTO
MBIIIUIEHUSI, yYMEHHME TPHUMEHSATh €ero B
[103HABaTEJIbHOM, KOMMYHHMKaTUBHOM,
COIMAIBHOW TMpPaKTHKE U TPpOodecCHOHATBEHON
opueHTanui. OOyJarONTUICs CMOXKET:

® ompenesaTh CBOE OTHOLICHHE K
MIPUPOJIHOM cpelie;
®  aHAJIU3HUPOBATH BIIUSIHUE




9KOJIOTHYCCKUX q)aKTOpOB Ha cpeny obuTaHus
JKUBBIX OPTaHU3MOB;

® [POBOJIUTH MIPUYHHHBIN u
BEPOSATHOCTHBIN aHam3 IKOJIOTHYECKHUX
CUTYyalul;

® [IPOTHO3UPOBATH H3MEHCHHUS

CUTYyallH TIPH CMEHE JIeHCTBUS OHOTO (akTopa
Ha JielicTBHE Ipyroro (Gakropa;

® pacIpoOCTPAHATH 3KOJIOTHYECKHE
3HAHMA U y4acTBOBATh B NIPAKTHUUYECKUX J€ax Mo
3alIUTE OKpPYXKAIOLEH Cpebl;

® BpIpaXaTb CBOE OTHOILIEHUE K
NPUPOJE YEpPE3 PUCYHKU, COUMHEHMS, MOJIEIH,
MIPOEKTHEIC PabOTHI.
5.Pa3BuTHE MOTUBALUU K OBJIAJACHUIO KYJIbTYpPO
aKTHBHOI'O HCIIOJIb30BAHUS CJIOBAapEed U APYrux
MOMCKOBBIX cucTeM. OOyJaromuncs CMOXKET:

*OnpeacIsATh HCO6XOJII/IMLIG KIIFOUYCBBIC
TIOUCKOBLIC CJIOBA U 3aIIPOCHI;

*OCYHICCTBJIATH B3aHMOJICUCTBHUE C
SJICKTPOHHBIMU ITIOMCKOBBIMH CUCTEMaMU,
CJIOBApAMU;

*opMHpOBaTE MHOKECTBEHHYIO BBIOOPKY W3
MIOUCKOBBIX HCTOYHHKOB ISl OOBEKTUBH3ALUH
PEe3yNbTaToOB MONCKA;
*COOTHOCUTH TIOJyYCHHBbIE PE3yIbTaThl IOMCKa
CO CBOEH AEATEIbHOCTBIO.

KommyHukaTuBHbIe Y'Y /|

1.Ymenue OpraHU30BbIBATH yuebHOe
COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTH C
yauTEIeM U CBEPCTHUKAMU; paboTats

WHIWBUIYaIFHO W B TPYIIE: HaXOIUTH OOIIee
pellleHre U pas3penath KOH(IMKTEI Ha OCHOBE
COTJIaCOBAaHMSA TMO3WUMUI M ydeTa HUHTEPECOB,;
(hopMynHpOBaTH, apryMEHTHpOBAaTh u
oTcTamBath CBoe¢ MHeHHe. OOydJaronruiics
CMOXET:

— OIpenensaTh BO3MOXHBIE pOJIU B
COBMECTHOM JIESATEIHHOCTH;




— Wrpath OINpPEIENCHHYIO pojib B
COBMECTHOH JIeATEeIIbHOCTH;

— TIpPHUHUMAaTh MO3MIHUIO COOECeTHHKa,
MOHMMAas TO3UIHI0 APYroro, pasiudarh B €ro
pedn: MHEHHE (TOUYKY 3pEHUs), HOKa3aTeIECTBO
(aprymeHTBI), (aKTBI, THIIOTE3Bl, AaKCHOMEI,
Teopuy;

— OmpenensiTb CBOM JACHCTBUS U
JIEWCTBHUS TApTHEPA, KOTOPbIE CIIOCOOCTBOBAIIU
WA MPEIATCTBOBAIIN IPOLYKTUBHOU
KOMMYHUKAIINU;

— CTpPOUTH NMO3UTUBHBLIC OTHOLICHHA B
mporecce yaeOHOM u M03HABaTENbHON
JIeSITEeNIbHOCTH;

— KOPPEKTHO ¥ apryMEHTHPOBAaHHO
OTCTamBaTh CBOIO TOYKY 3PEHHS, B IHCKYCCHH
YMETb BBIJIBUTATh KOHTPapryMEHTHI,
nepedpasupoBaTh CBOI MBICHb  (BJIafcHUE
MEXaHW3MOM 3KBHBAJICHTHBIX 3aMEH);

— KPHUTHYECKH OTHOCHTBCS K
COOCTBEHHOMY  MHEHHWIO, C  JOCTOMHCTBOM
IIPU3HABATh OMIMOOYHOCTH CBOETO MHEHHUS (€CIu
OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— mpezjiarath aJlbTepHATUBHOE
peleHne B KOH(PIIMKTHOM CUTYaI1H;

— BBIICNATH OOIIYI0 TOYKY 3pEHHS B
JIICKYCCHUH;

— JIOTOBapWBaThCsl O TMpaBWIaX |
BOINPOCAxX Ul OOCYXIEHUS B COOTBETCTBHHU C
[IOCTaBJIEHHOM Iepe Ipynnoi 3ajadei;

— OpraHu30BHIBATH yueOHOe
B3auMoJieiicTBHe B TpyImme (ompeaeniTs olmue
LeJTH, PaclpeeisiTh POJIH, JOTOBAPUBATHCS APYT
C IPYTOM H T. 1.);

— YCTpaHATb B paMKax Juaiora
pa3peiBBl B KOMMYHHUKAITUH, OOYCJIOBJICHHBIE
HETIOHNMaHUEM/HETIPUATHEM co CTOPOHBI
cobecenHUKa 3a1ady, (GOPMBI WM COJEpPKAHUS
JIasora.




2.YMeHHE OCO3HaHHO HCIIOJIb30BaTh pPEYEBEIC
CpeacTBa B COOTBETCTBHMM € 3ajgadeit
KOMMYHHUKAIIUU JJIS BBIPAXKCHUS CBOMUX UYBCTB,
MBICTICH W TOTPEOHOCTEH Ui TUTAHUPOBAHUS U
pETYIALMA  CBOEH JICSITENPHOCTH; BIAJCHUC
YCTHOH M NMHCBMEHHOM Peubl0, MOHOJIOTMYECKON
KOHTEKCTHOU pedbto. OOyJatoniiics CMOXKET:

® omnpeneaTh 3aJa4y KOMMYHUKaLUU
U B COOTBETCTBHM C HEH OTOMpaTh pedeBbIc
CpenCTBa;

® 0oTOUpaTh M UCIOJBL30BaTh PEUCBHIC
CPEICTBa B MPOLECCE KOMMYHUKALUH C IPYTHMU
JIOIBMH (JHANOT B Mape, B MaJIOW Ipymme U T.
1.);

® [peACTaBJIsITh B YCTHOM  WIH
MUCbMEHHOH  (OopMe  pa3BEepHYTHIH  IUIaH
COOCTBCHHOH JESTEIBHOCTH;

® coOmomaTh  HOPMBI  IyOJIHMUYHOMN
peuu, periaMeHT B MOHOJIOTE€ W JUCKYCCHHU B
COOTBETCTBUU C KOMMYHHKAaTUBHOM 3aaueii;

® BHICKa3blBaTh WU OOOCHOBBIBATH
MHEHHE (Cy)XICHHE) W 3allpalliBaTh MHEHHE
mapTHepa B paMKax JHaJiora;

® JIpUHUMATh peueHue B Xonae
Juajiora v CorjiaCoBbIBaTh €ro C CO6eC€JlHI/IKOM;

® C03/aBaTh MMACbMEHHbBIE
KIIAIIAPOBAaHHBIC» W OPUTHHAJIBHBIC TEKCTHI C
HCIIO0JIb30BaHUEM HEOOXOJUMBIX peUeBbIX
CPEJICTB;

® HCTOJIB30BaTh BepOabHBIE CPEICTBa
(cpencTBa JIOTMYECKOM CBSI3W) JJIS BBIICICHUS
CMBICIIOBBIX OJIOKOB CBOETO BHICTYIUICHHUS,

® JICIIOJIL30BaTh H€B€p6EU'II)HI)IC
CpeacTBa Ui HarjsiaHbIC MaTtepualbl,
HO,Z[I‘OTOBJ'ICHHBIG/OTO 6paHHLIC nona

PYKOBOJCTBOM YUMTEJS;

® eyiaTh OHCHO‘IHBII\/’I BBIBO/] (6]
JOCTUKCHHUU e KOMMYHUKAIUN




HEIIOCPEJICTBEHHO nocie 3aBepLICHUS
KOMMYHUKATHBHOTO KOHTaKTa U O0OOCHOBBIBAThH
ero.

3.®opMUpPOBAHUE U PAZBUTUE KOMIIETEHTHOCTH B
0o0JacTH  WCIONB30BaHMASA  WHPOPMAHOHHO-
KOMMYHUKAaIlMOHHBIX ~TEXHOJOTHWH (mamee —
HKT). Obyuarommiicsi CMOXET:

® [IeNieHANpPaBIEHHO HUCKaTh Hu
HCTIONB30BaTh  MH(M)OPMAIMOHHBIE  PECYPCHI,
HEOOXONWUMBIE M pemieHus Y4eOHBIX U
MpaKkTUYECKUX 3a7a4 ¢ nomouibio cpencts MKT;

® BEIOMpPATh, CTPOUTH U UCIOJIH30BAThH
aJIeKBaTHYI0 HH()OPMALMOHHYIO MOJETb I
nepenayu CBOHUX MBICTIEH CpeIcTBaMu
€CTeCTBEHHBIX 1 (OpMambHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUAMH KOMMYHMKALUH;

®  BBIICIITH MHOOPMAIIMOHHBIN aCTIeKT
3a/1a4y, ONEPUPOBATh AAHHBIMH, HCIIOIb30BATh
MOZ€JIb PELICHK 3a1a4H;

® JCIO0JL30BaTh KOMITbIOTCPHBIC
TEXHOJOTUHM  (BKJIIOYask BBIOOp  aJE€KBAaTHBIX
3a1a4e HHCTPYMEHTAIBHBIX MIPOTPaMMHO-
annapaTHBIX CPEJCTB M CEPBUCOB) AJISI PELICHUS
nHQOPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX
y4eOHBIX 33724, B TOM 4YHCJE: BBIYHCIICHHE,
HallUCaHUE€ IIUCEM, COUYMHEHMM, JOKJIaloB,
pedeparoB, co3gaHue IPE3SHTALUN U JIp.;

® jcroip3oBaTh  uHpopMammio  c
YYETOM DTHYECKHUX U MPABOBBIX HOPM;

® C0371aBaTh nH(pOpMaIMOHHbIE
pecypcsl  pasHOro THIA W JUIi  pas3HBIX
ayauTopud,  cobmomate  MHGOPMALUMOHHYIO
THTHEHY ¥ 1paBuia  HH(OpPMAILMOHHON
0e3omnacHoCTH.

| Ne ‘ HasBanue pa3jaena

Ilitannpyemble pe3yJbTaThl




(Tembl)

JIMIHOCTHBIC

NnpeaAMEeTHbIC

MeTanpeamMeTHbIe

HauyanbHubie
reoMeTpu4ecKue
CBEIICHUS

TpeyronbHUKU

e  (dopmupoBan
ue
OTBETCTBEHH
oro
OTHOILCHUS
K YUCHHIO,
TOTOBHOCTH
u
CHOCOOHOCT
"
00yJaroImux
csl K
camMopa3BUT
UIo U
camoo0pazo
BaHUIO Ha
OCHOBE
MOTHBALUH
K 00yUYeHHIO
"
MO3HAHHIO,
BBIOOpY
JlaJIbHEHIIEer
0
00pa3oBaHu
st Ha Oaze
OPHEHTHPOB
KU B MHpE
npogeccuit
u
poeCcCHoH
AITBHBIX
MPEANOYTEH
Wi,
0CO3HaHHOM
y
MIOCTPOEHHIO
WHJHMBUTyall

Y4eHUK HAYIUTCH:

OOBSICHATD, YTO TAKOE OTPE30K, JIyY, yroi, KaKhue QUrypsl
Ha3bIBAIOTCS PABHBIMU, KAK CPABHUBAIOTCS M U3MEPSIOTCS OTPE3KH
U YIIIBL, 4TO TaKOE TPaaycC U rpalyCcHas Mepa yria, Kakou yroi
Ha3bIBAETCS MPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAKOE
cepenrHa OTpe3Ka U OMCCEKTpHca yriia, KaKhe YTkl Ha3bIBAIOTCS
CMEXHBIMHU M KaKHe BEPTHKAIbHBIMU; (HOPMYINPOBATH U
000CHOBBIBATh YTBEPIKICHHUS O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YIJIOB,;

OOBSICHATH, KaKHE MPSIMbIC Ha3bIBAIOTCS MEPIECHINKYISIPHBIMUY;
(dbopMynrpoBaTh U 000CHOBBIBATh YTBEPKICHUE O CBOWCTBE JABYX
MPSMBIX, IEPIEHAUKYIAPHBIX K TPEThel;

n300pakaTh U pac- 03HaBaTh yKa3aHHbIE MPOCTEHIINe QUTyphI
Ha 4epTeKax; pelaTh 3aJaui, CBI3aHHbIE C STUMH NPOCTEHIINMUI

(urypamu

YYeHUK TOJIYYNUT BO3MOKHOCTh:

OBJIAZICTbL MECTOJJaMU PCUICHUA 3aJa4 Ha BBIYMUCJIICHUA U
JA0Ka3aTeJIbCTBA: MCTOAOM OT MIPOTUBHOTO;

OBJIAJIETh TPAIULIMOHHON CXEMOM pelieHus 3a/1ay Ha IOCTPOEHUs
C TIOMOIIBIO IIUPKYJISI U IMHEUKU: aHAJIU3, IOCTPOEHHUE,
JTIOKa3aTeJNbCTBO U MCCIIEIOBAHUE.

Y4yeHuK HAyYUTCS:

11. OObsacHATb, Kakas GUTypa Ha3bIBACTCSA TPEYTOIBHUKOM, YTO
TaKO€ BEPIINHBI, CTOPOHBI, YTJIBI U IEPUMETP TPEYrOJIbHUKA,
KaKOl TPeyroJbHIK Ha3bIBAaeTCsA PaBHOOEAPEHHBIM U KaKOH
PaBHOCTOPOHHMM, KaKH€ TPEYTOJIbHUKU HA3bIBAIOTCS
paBHBIMY;

12. m300pakaTh M pacmo3HaBaTh HA YEPTEKAX TPEYrOIbHUKH 1
HX JJIEMEHTHI;

13. QopmynupoBarth 1 J0Ka3bIBATH TEOPEMBI O IPU3HAKAX
paBeHCTBA TPEYTOIBHUKOB; OOBSCHATH, YTO HA3bIBACTCS
MIEPIICHANKYIIIPOM, TPOBEAEHHBIM U3 TaHHOH TOYKH K
JTaHHOM TIpsSIMO1;

14. ¢dopmynaHpoBaTH M JOKA3BIBATh TEOPEMY O MEPIECHINKYIISIPE K
MIPSMOIA; OOBSCHATH, KaKHE OTPE3KH HA3BIBAIOTCSI METUAHOM,
OMCCEKTPUCON U BHICOTOM TPEYTOJIbHHKA;

15. ¢dopmynrpoBaTh M JOKa3bIBATh TEOPEMBI O CBOMCTBAX

PeryastuBnbie YYJL:

5. ymenue caMoCTOATENHHO MIAHUPOBATE
aNbTePHATHBHBIC YTU JTOCTHKCHUS
1esieif, 0CO3HaHHO BHIOMpATh Hamboee
3¢ GeKTHBHBIE CITOCOOBI PEIICHUS
yueOHBIX U [TO3HABATEIBbHBIX 337134,

6. yMeHue OCYIIECTBIATH KOHTPOIb 10
pe3ynbTaTy ¥ cnoco0y IeHCTBUS Ha
YPOBHE IIPOU3BOJIBHOTO BHUMAHUS U
BHOCHTBH HEOOXOIMbIE KOPPEKTHBBI;

7. yMeHHe aIeKBAaTHO OLEHHBATH
MPaBHJILHOCTh MJIH OMINOOYHOCTD
BBITIOJIHEHHS y4eOHOIT 3a1a4u, ee
O0OBEKTHBHYIO TPYTHOCTh U COOCTBEHHbBIC
BO3MOXKHOCTH €€ PEIICHHS;

8. MMOHUMAaHUE CYHIHOCTH aJITOPUTMHUUCCKUX
Hpe,IlHI/IcaHI/Iﬁ 1 yMCHUC ﬂeﬁCTBOBaTB B
COOTBETCTBUM C NIPCIIIOKEHHBIM
AJITOPUTMOM;

9. yMeHHe caMOCTOSTENHEHO CTABUTH LEIH,
BBIOMPATH M CO3/[aBATh AITOPUTMBI IS
penieHns yaeOHbIX MaTeMaTUYECKUX
npo0eM;

10

yYMEHHE TUIAHUPOBATh U OCYIIECTBISITh
JACATCIIbHOCTDb, HAIIPAaBJICHHYIO Ha
pelieHne 3a/1a9 UCCIe0BaATEIHCKOTO
XapakTepa;

Ilo3znaBareabHble YY/I:

®  OCO3HaHHOE BJIAJICHHUE JOIrMYECKUMHU
JIEHCTBUSIMU OIIPENEIICHUS TIOHATUH,
00001IIeHNs1, YCTAHOBJICHUS
aQHAJIOTHH, KJIaccH(UKAIINA HAa OCHOBE




ITapannenbHbie
MPsSIMBIE

BHOU
oOpazoBaren
BHOU
TPaeKTOpUH
C y4eToM
YCTOWYUBBIX
MT03HABATEINb
HBIX
HHTEPECOB;

(hopmupoBan
ne
LIETTOCTHOTO
MHPOBO33pE
HHS,
COOTBETCTBY
FOILIETO
COBPEMCHHO
MY YPOBHIO
pa3BUTHA
HAYKH U
00II1eCTBEHH
oH
MIPAKTHKH;

(hopmupoBan
ne
KOMMYHHUKAT
HUBHOU
KOMIICTCHTH
OCTH U
OOIICHUY U
COTpyIHHYE
CTBE CO
CBEpCTHUKA
MU,
CTapIINMHU U
MJTaIIITAMHI
B
obOpazoBaren

paBHOOEIPEHHOTO TPEYTOJILHUKA;

16. pemaTh 3a1aun, CBI3aHHBIC C IPU3HAKAMH PaBEHCTBA
TPEYroJILHUKOB M CBOHCTBAMH PaBHOOEIPEHHOTO
TPEYTroJIbHUKA;

17. ¢opmynupoBate ornpenaeeHne OKpyKHOCTH;

18. 00BACHATH, UTO TaKOE IEHTP, PATIYC, XOPJAA H JHAMETP
OKPY>KHOCTH;

19. pemaTth mpocTelmue 3a1a4n Ha IIOCTpOeHHUE (TIOCTPOCHUE
yIJla, PaBHOTO JaHHOMY, IIOCTPOCHHE OUCCEKTPHCHI yIiia,
MIOCTPOCHUE NEPIIEHINKYIAPHBIX IIPSMBIX, IOCTPOCHUE
CEepeaUHBI OTpe3Ka) U Oojee CIOKHBIC 3a1auy,
UCIIONB3YIOIIUE yKa3aHHbIe IpocTeiinue;

20. comoCTaBJISATH MOJTyYECHHBII PE3YJIbTAT C YCIOBHEM 3a/1auH;

21. aHaIM3MpPOBATh BO3MOXHBIE CIIy4an

YYeHUK TOJIYYNUT BO3MOKHOCTh:

OBJIAZICTbL MECTOJJaMU PCUICHUA 3a4a4 Ha BBIYMUCJIICHUSA U
JA0Ka3aTeJIbCTBA: MCTOAOM OT IMIPOTUBHOTO;

OBJIAACTH Tpa,[[HI.IPIOHHOﬁ CXeMou peuIcHus 3a1a4 Ha MOCTPOCHUA
C IOMOILIBIO NUPKYJIISA U JIMHEHKH: aHaJin3, NOCTPOCHHUC,
J0Ka3aTeJIbCTBO U UCCIICAOBAHUEC.

Y4yeHuK HAYy4YUTCS:

DopmynupoBaTh ONpe/eeHUe NapajlieIbHbIX PSMBIX;
OOBSICHATH C MOMOIIBIO PUCYHKA, KAKUE YIJIbl, 00pa30BaHHBIC IIPU
MepeceyeHuu ABYX MPSAMbIX CEKYIIEH, Ha3bIBAIOTCSI HAKPECT
JIeXKaIIUMH, KaKue OJTHOCTOPOHHUMH U KaKHe CO-
OTBETCTBEHHBIMU,

(hopMyIHPOBATE M JOKA3BIBATh TEOPEMBI, BEIPAKAOIIHE IPU3HAKA
NapajuleIbHOCTU ABYX NPSAMBIX;

OOBSCHATH, YTO TAKOE aKCHOMBI TE€OMETPHHU B KaKHe aKCHOMBI yiKe
HCIOJIb30BAJINCH PaHee;

(hopMyIHPOBATH AKCHOMY HapAJLICIBHBIX MPSIMBIX ¥ BEIBOJTUTH
CIIEACTBUS U3 HEE;

hopMynHpoBaTh U JOKA3BIBATH TEOPEMBI O CBOMCTBAX
napauIebHBIX PSMBIX, 00paTHBIE TEOPEMaM O TPU3HAKaX
MapajieIbHOCTH, CBA3AHHBIX C HAKPECT JIeXKAIIUMHU,
COOTBETCTBEHHBIMU U OJJTHOCTOPOHHUMHU YTJIaMH, B CBSI3U C 3TUM
O0OBSCHATH, UTO TAKOE YCIOBHE U 3aKJIIOUEHUE TEOPEMBI, KaKast
TeopeMa Ha3bIBAETCsI 0OPATHOM MO OTHONICHHIO K JAHHOM

CaMOCTOSATENILHOTO BBIOOpa
OCHOBaHHUI M KPUTEPHEB,
YCTaHOBJIEHUS POJOBUIOBBIX CBA3EH;

YMEHHUE YCTAHABIMBATH IIPUUNHHO-
CJICJICTBCHHBIC CBSI3HU, CTPOUTH
JIOTHYECKOE paccysK/IeHHE,
YMO3aKII04eHHe (MHAYKTHBHOE,
JEAYKTHBHOE W TI0 aHAJIOTHN) U
BEIBOJIBI;

YMCHUC CO3/1aBaTh, IPUMCHATH U
Hp€06p330BLIBaTL 3HAaKOBO-
CHUMBOJIMYCCKUEC CPEACTBA, MOJACIIN U
CXCMbI TSI pCHICHUA y‘le6HLIX u
IIO3HAaBaTCJIbHBIX 3a/a4;

(dopMHUpOBaHUE U PA3BUTHE YICOHOH
1 00IIEN0Ib30BaTENLCKOM
KOMITETEHTHOCTH B 00J1aCTH
UCIIOJIb30BaHMs MH)OPMALMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHI
(MKT-xoMIeTeHTHOCTH);

(dhopMHUpOBaHUE MEPBOHAYATBHBIX
MIpeCTaBIeHUH 00 UaesX U o
METOJIaX MaTeMaTHUKH KaK
YHUBEPCAJILHOM A3bIKEC HAYKH U
TEXHUKH, CPEACTBE MOACTIUPOBAHUA
SIBIICHHUIA ¥ TIPOLIECCOB;

YMEHUEC BUACTH MATEMATHYCCKYTO
3a7ia4y B KOHTEKCTE MPOOJIEMHOMN
CHTYyalMH B IPYTUX AUCUHUILIMHAX, B
OKpY’KaroLlei ®u3HH;

YMEHUEC HAXOIUTH B PA3JIUIYHBIX
HCTOYHHKaX I/IH(bOpMaIII/IIO,
H€O6XOI[I/IMyIO JUTA peIlICHUsL
MaATEMaTUYCCKUX np06neM, u
MpeACTaBJIATL €€ B IIOHSATHOU (bopMe;




CoOTHOLICHUS MEXIY
CTOPOHAMH H yTJIaMH
TPEyTroJIbHUKA

BbHO,
00IIECTBEHH
0 TMOJIE3HOH,
y4eOHo-
Hccie0BaTe
JIBCKOM,
TBOPUYECKOH
U APYTUX
BHIaX
JIEeATEIILHOCT
u;

yMeHHue
SICHO, TOYHO,
rpPaMOTHO
H3jaraTh
CBOH MEICIH
B YCTHOHU U
MMHCbMEHHOH
peuu,
MOHUMATh
CMBICIT
MOCTaBJICHH
Ol 3a7a4u,
BBICTpanBaT
b
apryMeHrait
HIO,
TIPUBOJIUTH
MIPUMEPHI U
KOHTPIIpUME
pbL;

KPUTHYHOCT
b
MBIIIIEHUS,
yMeHHe
pacrio3HaBar
b JIOTHYECKU
HEKOPPEKTH

TeopeMe;
OOBSICHSITh, B 4éM 3aKIIFOYACTCS METO]] JOKA3aTeIbCTBA OT
NPOTHBHOTO: (POPMYIHPOBATH U TOKA3BIBATH TEOPEMBI 00 yIiax ¢
COOTBETCTBEHHO MapalieIbHBIMU M IEPIICHINKYIAPHBIMH
CTOPOHAMH;

NPUBOJIUTE IPUMEPHI HCIIOJIL30BAHUS ATOTO METO/A;

peliaTh 3aJa4y Ha BEIYHCIICHUE, TOKA3aTeNILCTBO H IIOCTPOCHHUE,
CBSI3aHHBIC C ITApAJLICIIbHBIMH IPSIMBIMH

Y4YEeHUK MOJIYUYUT BO3MOKHOCTb:

OBJIAZICTb MCTOAAMHU PCIICHUA 3a4a4 Ha BBIYUCIICHUA U
JA0Ka3aTeJIbCTBA: METOJAOM OT MMPOTUBHOTO,

OBJIAJCTh TPAJAULIMOHHON CXEMOU pelieHus 3a/1ay Ha IOCTPOEHUs
C IOMOILBIO UPKYJIS U IMHEUKU: aHAIN3, IOCTPOEHUE,
JTIOKa3aTeNbCTBO U UCCIIEIOBAHUE.

YdeHuK Hay9IuTCS:

—  ®opmynupoBaTh U T0Ka3bIBATH TEOPEMY O CYMME YIJIOB
TpEyToJbHUKA U €€ CIEICTBUE O BHEITHEM YTJIC
TPEyTOJIbHUKA, TPOBOIUTH KITACCH(UKALINIO
TPEYTOJIBbHUKOB TI0 YIJIaMm;

—  (opmynupoBath 1 10Ka3bIBATH TEOPEMY O
COOTHOILIECHUSIX MEXAYy CTOPOHAMH U yTIIaMU
TpeyroJpHHUKA (IPSMOe U 00paTHOE YTBEPKICHHS) U
CIICJICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE
TPEyToJIbHHUKA,

—  (opMynIHpOBATH U JOKA3BIBATH TEOPEMBI O CBOHCTBAX
MIPSIMOYTOJIBHBIX TPEYTOJILHUKOB (IPSIMOYTOJIBHBIH
TPEYroJbHUK ¢ yriioM 30°, npu3HaKu paBeHCTBA
MIPSMOYTOJIBHBIX TPEYTOJIbHUKOB);

—  (OopMyIHpOBaTh ONPEACIECHHS PACCTOSIHUS OT TOUKH JI0
TIPSIMOM, PACCTOSIHUSI MEXIY TapajyieIbHBIMHU NTPSIMBIMHY;

—  pelaTh 3aJjauy Ha BBIYMCIICHHUS, 10KA3aTEIbCTBO U
MTOCTPOCHHE, CBSI3aHHBIE C COOTHOIICHUAMH MEXLY
CTOPOHAMH ¥ YTIAMHU TPEYTOJIbHUKA U PACCTOSTHHEM
MEX]ly apajuiebHBIMHU MPSIMBIMH, TP HEOOXOTUMOCTH
MIPOBOJIUTH IO XOAY PEIICHUS TOTIOTHUTEIbHbIC
ITOCTPOCHHUS, COMOCTABIIATH ITOYUYEHHBIH Pe3ybTarT C
YCJIOBHEM 3314y, B 33/1a4aX Ha OCTPOCHUE
HCCIIEJ0OBATh BO3MOKHBIE CIIydaH

MIPUHUMATDH PEUIEHUE B YCIOBUIX
HETIOTHOW M U30BITOYHOM, TOUHOU U
BEPOATHOCTHOM MH(POPMALINHY;

yYMEHUE TOHUMATh U UCIIONIb30BaTh
MaTeMaTHYeCKUE CPesICTBa
HArJISAHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) [UIS WILTIOCTPALIUH,
MHTEPIIPETALNH, ApTyMEHTAIINN;

YMEHHUE BbIABUTATh T'MIIOTE3bI ITPU
peuicHnn y‘Ie6HBIX 3aga4 1 IIOHUMATh
H€O6XOZ[I/IMOCTL HUX IIPOBCPKHU;

YMCEHUC IPUMCHATD NHAYKTUBHBIC 1
ACAYKTUBHBIC CIIOCOOBI
paccymaeﬂnﬁ, BUACTH pa3IMIHbIC
CTpAaTCruu peuIiCHUs 3a1a4;

KomvmynukaTtuBHble YYJI:

YMEHHE OpPraHU30BbIBATH YYeOHOE
COTPYIHUYIECTBO K COBMECTHYIO
JIESITEIIbHOCTD C YYUTENIEM U
CBEPCTHUKAMU: OTPEEIIATH LEITH,
pacrpeaensath QyHKIUH U POIH
YYaCTHHKOB, OOIIHE CIIOCOOBI
paboTsr;

yMeHue paboTaTh B TPpyIIe: HAXOIUTh
oO1ee penreHue 1 pa3pemarb
KOH(JIMKTBI Ha OCHOBE COTJIACOBAHUS
MO3ULUHI U y4eTa UHTEPECOB;

CJIyIIaTh MapTHEpPa;

(opMyIHpoBaTh, ApryMEeHTUPOBATH U
OTCTanBaTh CBOE MHEHHUE;




IToBTopenue. Pemienue
3ama4

ble
BBICKa3bIBaH
s,
OTJINYaTh
THIOTE3y OT
(axra;

KpEaTUBHOCT
b
MBIILJIEHYS,
MHULUATUBY
)
HaXOIIMBOC
Tb,
aKTUBHOCTb
pu
peIIeHuH
reoMeTpuye
CKHX 3a7ay;

yMeHHe
KOHTPOJIUPO
BaTh
TIporecc u
pe3ynbTar
y4aeOHOH
Maremaruye
CKOM

TS TeILHOCT
u;

CITOCOOHOCTH
K
SMOIMOHAITb
HOMY
BOCIIPUATHIO
MaTeMaTnuye
CKHX
00BEKTOB,
3a/ad,
peleHHH,

Y4YEeHUK MOJYUYUT BO3MOKHOCTb:

OBJIAZIETh METOAAMHU PEIICHUA 3a4a4 HA BBIYUCIICHUS U
J0Ka3aTeJIbCTBAa: METOJAOM OT MPOTUBHOTO,

OBJIQICTh TPAIUIIMOHHON CXeMOH pelIeHNs 3a4a9 Ha MOCTPOSHHS
C TIOMOMIBIO IUPKYIISA U JIMHEWKH: aHATIN3, IIOCTPOCHHE,
JI0KA3aTeNbCTBO M UCCIICOBAHUE.




paccyXxaeHu

pa3BUTHS HAYKH 1
0O0IIIeCTBEHHOH MTPAKTHKH;

* (hopMHpOBAHHIO
KOMMYHHMKaTUBHON
KOMIIETEHTHOCTH M OOIICHHIO
B COTPYAIHHUYECTBE CO

CpaBHHBaTh U yNOPAJOYMBATE PAMOHAIBHBIE YUCIIA, BHIIOIHATh
BBIUUCIIEHHS] C PAIIOHAIEHBIMU YHCIIAMU.

DopMynpoBaTh OTMPEIEICHNE KBAAPATHOTO KOPHS U3
HEOTPHLATEIBHOTO YUCTIA.

Hcnonp3oBath rpaduk GyHKIHN y:X2 JUIS HaXOKIEHUS KBaJAPATHBIX
KOpHEH.

BrranciiaTe TouHBIE M IPHOIMKEHHBIC 3HAYSHUS KBQAPATHBIX KOPHEH,

i
Hroro:
8 knacc
N Has3BaHnue pa3aeia HﬂaHpreMbIe pe3yJbTarThbl
()
(Tembr) JUYHOCTHBbIE npeaAMeTHbIe MeTanpeaMeTHbIe
1. Anrebpardeckue Y4eHuK Hay4nuTCS: Y4eHUK HAY4HTCH: PeryasituBubie YV /|
Apobu * hopmupoBanuIo e  QopMynIHpOBaTh OCHOBHOE CBOMCTBO anreOpandeckoi 1podu u 1. YMeHne CaMOCTOSITENBHO ONpPEACISTh LENIH
OTBETCTBEHHOT'O OTHOILICHUS K NPUMEHSTD ero AJIsl IpeoOpa3zoBaHust ApoOeH. o0y4eHusi, CTaBUThb U (OPMYJIUPOBATH HOBBIE
YYEHUIO, TOTOBHOCTU U e  BrInoaHATH ASHCTBUS C alreOpanvecKuMu Ipo0sMHu, 3aJa4u B yuebe u MO3HaBaTeIbHOM
CHOCOGHOCTI/I 06yanOH_U/IXCH K Y NPECTABIATH Hpo6Hoe BBIP2JKCHUE B BUJI€ OTHOLIEHUSI MHOTOUYIEHOB, JACATCIbHOCTH, Pa3BUBATb MOTHBBI U UHTCPECHL
CaMOpa3BUTHUIO U e JOKA3BIBATH TOKICCTBA. CBOEH II03HABATEIILHOM JEATEILHOCTH.
caM°°6pa3°BaH6I’H° Ha OCHOBC | o  DopmynaupoBaTH OMpeicTeHNE CTETICHH C IIEIbIM TTOKA3aTENEM. Obyuatomuiics cMOXeT:
MOTHBAIHUH K OOYHCHHIO 1 e  BbIUKCHIAT 3HAUCHHS CTEIICHEH C IIEIBIM TIOKA3aTENEM. ° aHam’IngOBaTI’ cy1161eCTBy}01uHe H
MIO3HAHUIO .
' . e  DopmynIHPOBATH, 3aMMCHIBATH B CHMBOJIMYECKON popMe U TIAHHPOBATE yaymue - 00pasoBaTeIbHBIC
* BEIOOPY JalbHEHIIero . pE3yIBTATHL,
WITIOCTPUPOBATH IPUMEPAMH CBOMCTBA CTEIICHH C IIEIBIM
06p330BaHPIﬂ Ha 6aze HOKa3aTeneM ° I/Iz[eHTI/I(bI/IuI/IpOBaTL cOOCTBEHHBIE
2
OpPUECHTHUPOBKU B MHPE . . :

p po P ® IPHUMEHATH CBOICTBA CTEIICHH IS TIPEOOPa30BaHUS BRIPAXKECHUH U npo6IeMbl 1 ONPEAEIATS IMaBHYIo Mpobiemy;
npodeccuit 1 e —— ® BBIJIBUraTh BEpPCUH pelieHus
npo¢eCCHOHATBHBIX

PO . e [IpoBoauTH JOKA3aTEIbHBIE PACCYKACHUSI O KOPHIX YPAaBHEHUS C npoGaeMEl, (bOpMyHHPOBaTI’ THIIOTC3EL,
MPEAOYTCHUH, OTIOPOi HA OTIPEIENIEHHE KOPHS MIPEIBOCXUIIATh KOHEUHBII Pe3ybTaT;

* OCO3HAaHHOMY MOCTPOCHHUIO
HHHHBHﬂyaHH};Oﬁ P VYueHHK MOJIYYUT BO3MOKHOCTb HAYYHTBCSI: ¢ CTaBuTh HEIb  NCATCIBHOCTH Ha
N e  BrmonHATh NpeoOpa3oBaHus palMOHATIBHBIX BRIPAKCHHUN B OCHOBC OHPEACICHHON npoGaeMs! "
oOpa3oBaTeNbHO TPAeKTOPUHU ¥ CYIIECTBYIOIMX BO3MOKHOCTE;
o COOTBETCTBHUH C IIOCTABJICHHOH 11EJIbI0: BBLACIATH KBapaT ’
C Y4CTOM yCTOMMHBBIX e (QOpMyNMpOBaTh YdeOHBIE 3aJaun
) JIBy4JICHA, IEYIO 9acTh APOOH U TIp. IPUMEHATH MPeoOpa3OBaHUs
HO3HABATCIBLHBIX HHTCPCCOB, o KaKk IIard JOCTIOKGHUS [IOCTaBJICHHOW IIe/H
. paIMOHATHHBIX BRIPAKSHUH MTPH PEIICHNH 3319
_ (hOpMHUPOBAHHIO IIEIIOCTHOTO JCATENBHOCTIL
2| OyHKImiA y=\/X. MHPOBO33peHHUs YYeHMK HaYYNATCA: >
o 4 [ ]
CBOHCTBa KBA/IPATHOTO | (o orn e OnMCHIBATL MHOYKECTBO HEJBIX YHUCEN, MHOKECTBO PAIMOHAIBHBIX 0BOCHOBEIBATH TIENIEBBIE OPUEHTHPBI
YIOHIero W TPHOPUTETH CCBHUIKAMH HAa  IEHHOCTH
KOpHA COBPEMEHHOMY YPOBHIO 4HCell, COOTHOLICHUS MEXAY 3TUMHU MHOKECTBAMHU. PHOp ’
yKa3biBass M OOOCHOBBIBas  JIOTHYECKYIO

MOCJIEI0BATENBHOCTD IIATrOB.
2.YMeHHe CaMOCTOSTENbHO IUIAHWPOBATH ITyTH

JOCTHXKEHMUS Lese, B TOM quciie
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpATH
HauOosnee O(PPeKTHUBHBIE CHOCOOBI pEeIIeHHs
y4eOHBIX u MO3HABATEIBHBIX 3a1au.




w

KBangparuunas
¢yaxansa. OyHKIHA
y=k/x

CBEPCTHUKAMH, CTAPIIUMH U
MJIaJIIIMHU B
00pa3oBaTeIBHOM,
OOIIECTBEHHO® ITOJIE3HOM,
y4e0HO-HUCCIIeI0BATEIECKOM,
TBOPYECKOI U APYTHX BUIAX
JIeSATSIIHOCTH,

* ICHO, TOYHO, TPAMOTHO
M3JIaraTh CBOM MBICIIH B
YCTHOU ¥ MUCbMEHHOU peyH,
IIOHUMATh CMBICJI
MOCTaBJIEHHON 3a71a4H,
BBICTpanBaTh apryMmeHTalulo,
MIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI;

¢ KPpUTUYHOCTU MBINUICHUA,
YMEHHUIO PacIO3HaBaTh
JIOTHYECKN HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATh
TUIIOTE3Y OT (PaKTa;
*KPEATHBHOCTH MBIIICHHUS,
WHUIMATHBE, HAXOJYHBOCTH,
AKTUBHOCTH IIPH PELICHUU
3amau

UCIIONIB3YS IIPH HEOOXOIUMOCTH KaJIbKYJIATOD;

MIPOBOJUTH OLIEHKY KBaJPAaTHBIX KOPHEH.

VccrnenoBaTh ypaBHEHHI X° =a; HAXOAUTH TOUHBIE H IPHOTIKEHHELC
kopHU 11pu a>0.

HccnenoBats cBOICTBA KBaAPATHOTO KOPHS, TPOBOSI YHCIIOBBIE
HKCTIEPUMEHTHI C TIOMOIIBIO KalbKYIATOPA, KOMIIBIOTEPA.
Jlokxa3pIBaTh CBOWCTBO KBAaAPATHBIX KOPHEH, IPUMEHSATh UX K
mpeoOpa30BaHUIO BRIPAKCHUN.

Bbruncars 3HaueHHs BBIPAKECHUH, COAEPKAIIMX KBaJpaTHbIE KOPHHY;
BBIPA)KaTh MEPEMEHHBIC M3 TCOMETPUUCCKUX U (PH3HUSCKUX HOPMYITL.
IIpuBouTE IpUMEPBI UPPALUOHAIBHBIX YUCEL,

pacno3HaBaTh pallMOHaIbLHBIE M UPPAIlMOHATILHBIEC YHCIIA;

n300pakaTh NeHCTBUTENBHBIC YHCIIA TOYKAMU KOOPIUHATHON IPSMOH.

Haxoauth necsTHIHbIe TPUOIMKEHIS PAlOHATIBHBIX U
MPPAOHATIBHBIX YHCET;

CPaBHMBATh U YIOPSAAOUUBATE ICHCTBUTEIBHBIC YHCIIA.

OnuChIBaTh MHOKECTBO ACHCTBUTEIBHBIX YHCEIL.

Hcnonp30BaTh B MUCBMEHHON MaTeMaTH4ECKON pedr 0003HAYECHHS U
rpadudeckue n300pakeHHUs YUCIOBBIX MHOXKECTB, TEOPETUKO —
MHOKECTBEHHYIO CHMBOJIHKY.
Bhrancisath 3HadeHns GyHKIuH y=\X,
3Ha4eHUH QYHKINY,

ctponts rpadukn GyHKIAK Y=\X, Y=|X|,i KyCOUHBIX (yYHKIIii,
OITUCHIBAThH UX CBOMCTBA HA OCHOBE IpaduuecKux mpecTaBieHHH.
Hcnonb30BaTh (yHKIIMOHAIBHYIO CUMBOJIMKY JUIS 3aIUCH (DAaKTOB,
CBSI3aHHBIX C (QYHKIMSMH, 0OOTaIIast ONBIT BHIITOJHEHUS 3HAKOBO —
CUMBOJIMYECKUX JEHCTBUI;

CTPOUTD pPeUeBble KOHCTPYKIMH C MCIIOIb30BaHNEM (DYHKIIMOHAILHOM
TEPMHHOJIOT AH.

y=|X|, cocTaBasTh TaGIHIIBI

YYeHUK TOJIYYNUT BO3MOKHOCTh HAYIUTHCS:

IIpumensTh OIpesieNeHue U CBOMCTBA KBAJAPaTHOIO KOPHSI ISt
TOKIECTBEHHBIX IPE00pa30BaHUH M YIPOUICHHS BEIPAKEHUH

Y4yeHHK HAYYUTCS:

Brruncars 3nadenus GyHKIHMi, 3aqaHHBIX opMynamu (ipu
HEOOXOIMMOCTHU HCIOJIb30BATh KAJbKYJISATOP);

COCTABJIATH TAOJHUIIBI 3HAUYCHUH (yHKIIUH.

Borancate sHauenns pynxumii y=kx*, y=k/x, y=ax’+bx+c,
COCTABIISITh TAONHUIIBI 3HAYCHHH (yHKIHH;

crponts rpadukn dynxumii y=kx*, y=k/x, y=ax*+bx+C u KycouHbIX

OOy4JarOLIHIACS CMOXKET:

e OIpeAeNsATh HEO0OX0/IUMBIC
JeicTBUe(s)) B COOTBETCTBUM C Y4eOHOH U
H03HABaTEJILHOMN 3a1auen u COCTAaBIISITh
ITOPUTM HX BBITIOITHEHUS;

e O00OCHOBBIBATb M  OCYLIECTBISATH
BeIOOp Hambonee S((EKTUBHBIX  CIIOCOOOB
pemIeHust yaeOHBIX ¥ MO3HABATENIbHBIX 3a/1a4;

® OIpeAeTATH/HaX0AUTh, B TOM YHUCIC
U3 TMPCAJIOKCHHBIX BapUaHTOB, YCJIOBUA IJid
BBIMOJIHEHUST  y4eOHOH W  IIO3HaBaTEeNbHOMU
3a7a4u;

® BLICTpaWBAThb KU3HCHHBIC IIJIAaHBI Ha
KpaTkocpouHoe Oynyuiee (3asBIsTH IieJIEeBbIC
OpPHEHTHPBI, CTAaBUTHh aICKBATHBIC UM 3a/addl U
IpeAnarate AEHCTBUS, YKa3blBasi 1 0OOCHOBHIBAS
JIOTHYECKYIO TOCIIeI0BATENHLHOCTD IIaroB);

e BBHIOMpPAaTh W3  MPEIJIOKCHHBIX
BapHaHTOB u CaMOCTOSATEIBHO HCKaTh
CpencTBa/pecypes UL penreHns
3a1a49K/IOCTHKEHUS TIEIIH;

® COCTaBJIATh IaH peleHus

po6eMbl (BBIIOJHEHHUS TPOEKTa, MPOBEACHUS
HCCIIeIOBaHU);

e OIpenesiTh MOTEHINAJIbHbIC
3aTpyJHEHUs TpU  pEIIeHnH y4eOHOH W
MO3HABATEJILHOM 3aJauydl W HAaXOAUTH CPEACTBa
JUISl UX YCTPaHEeHNS;

® OIMCHIBATH CBOW OMBIT, O(OPMIISSL
ero Jusl mepegadd APYTMM JIHOJISIM B BHIC

TEXHOJIOTUM DEIICHUS TPAKTHYECKUX 3a1ad
OTIPEJICICHHOTO KJIacca;

® [UIAHUPOBAaTb M  KOPPEKTUPOBATH
CBOI0O  WHAMBUAYAIBbHYIO  00pa3oBaTeNbHYIO
TPaeKTOPHIO.

. Ymenue COOTHOCHTH CBOHU

,Z[GﬁCTBPISI C IUIAaHUPYEMBIMH  PpE3yJibTaTaMHu,
OCYIIECTBJIATH KOHTPOJIb cBoei JACATCIbHOCTU B
nponecce JOCTUKCHUS pe3yJibTaTa, ONMPEAC/IATh




(yHKIMIA, ONMCBHIBATh UX CBOMCTBA HA OCHOBE rpaUuecKuX
IIPEACTaBICHUN.

Hcnonp3oBaTh GyHKIMOHATIBHYIO CHMBOJIHUKY JUIS 3aIIMCH
pa3Ho00Opa3HBIX (PaKTOB, CBA3AHHBIX C paCCMaTPUBACMBIMH
(yHKIHAME, 000TaIIast ONBIT BEITOTHEHHUS 3HAKOBO-CHMBOJIBHBIX
JICHCTBHI;

CTPOUTH PEUEBbIC KOHCTPYKIMH C UCTIOIb30BaHNEM (DYHKIMOHAIBHOM
TEPMHUHOJIOTHH.

Hcnonb30BaTh KOMITBIOTEPHBIE TIPOTPAMMBI JIJI UCCIIEAOBAHUS
TMOJIOKEHHUSI Ha KOOPAMHATHOM IIIOCKOCTH rpaduKoB GpyHKIMIT B
3aBHCHUMOCTH OT 3HaYCHUH KO3 (HUIHCHTA, BXOISAIIUX B GOPMYITy.
Pacrio3naBaTh BUIBI H3y4aeMbIX (DYHKIHH.

[MToka3bIBaTh CXEMaTUUECKH MOJ0KEHHE HA KOOPIMHATHOM TIOCKOCTH
rpadukoB QYHKIMHA B 3aBHCHUMOCTH OT 3HaYCHHUU KO3()DHUIIMCHTOB,
BXOAIMNX B hopmyy.

Hcnonp30BaTh (yHKIIMOHAIbHO-TpaduaecKie NpeCcTaBICHUS IS
PELICHUSI U HCCIIEIOBAHMS yPAaBHEHHH.

YYeHUK TOJIYINUT BO3MOKHOCTh HAYIUTHCS:

Crpouts rpaduky GyHKUUI Ha OCHOBE MPeoOpa3oBaHUN H3BECTHBIX
rpadukoB

IS

KsangpartHsie
YpaBHEHHUS

Y4yeHuK HAYYUTCS:

ITpoBOIUTH AOKa3aTENBHBIE PACCYKICHHUS O KOPHAX YPaBHEHHS C
OTIOPOii Ha onpezeeHne KOpHs, (yHKIIMOHAJIBHbBIE CBOMCTBA
BBIPAKEHU.

Pacrnio3HaBaTh THHEHHBIE U KBaApaTHBIC YPaBHEHHS, IeJIble H JPOOHBIE
YpaBHEHHUS.

Pemats xBagpaTHbIE ypaBHEHHS U YPaBHEHHs], CBOJSINUECS K HUM;
peniats 1poOHO-panMoOHAIBHBIE U TPOCTEHIINE NPPAlMOHAIBHBIE
YpaBHEHUS.

OnpenensTe HAIMYME KOPHEHN KBapaTHOIO ypaBHEHUS 110
TUCKPUMUHAHTY U KOS UIIIECHTAM.

PacnozHaBate kBaspaTHbBIN TPEXUIIECH, BEISICHUTh BO3MOXHOCTh
Pa3IoKEHUs] ero Ha MHOXKHTEINH, IPEJICTABIATh KBaIPATHBIN
TPEXWIEH B BUJE NPOU3BEIACHUS IMHEHHBIX MHOKUTEIEH.

Pemmrate TekcTOBBIE 3a/1a4N ANTeOPanIeCKUM CIIOCOOOM: IEPEXOTUTh
OT CIIOBECHOH (POPMYITUPOBKH 33/1a4H K allreOpandeckoi MoJIenH
MyTEM COCTaBJICHUS yPaBHEHUS, peIIaTh COCTABICHHOE YpaBHEHHE,
HUHTEPIPETUPOBATh PE3YJIbTAT.

YYEeHUK HOJYYNUT BO3MOKHOCTh HAYIUTHCS:

crocoObl JICWCTBUI B paMKaxX MPEIOKCHHBIX
YCIOBHH W TpeOOBaHMIA, KOPPEKTUPOBATH CBOU
IENCTBUSL B COOTBETCTBHU C W3MEHSIOLIEHCS
curyaruei. O0yJaromuiicss CMOXKeET:

® OmpenessTh COBMECTHO C MEJAaroroM
U CBCPCTHHUKAMHM KPUTCPUU  IUIAHUPYECMBIX
Pe3yIbTATOB M KPUTEPHH OIICHKH CBOCH yueOHOM
TIeSITeTTBHOCTH;

® CuCTeMaTH3HpOBaTh (B TOM YHUCIE
BBIOMpATh HPUOPUTETHEIE) KpUTEpUH
IUIAHUPYEMBIX pE3YyJIbTAaTOB M OLIGHKU CBOEH
JIEATENIbHOCTH;

® orOupaTh UHCTPYMEHTBI JU1sL
OLICHUBAHMUS cBoeil JIESTENBHOCTH,
OCYILECTBJISATh CaMOKOHTPOJb cBoeH

JIESTeNTPHOCTH B paMKax  IPEUIOKEHHBIX
yCIOBHIA U TpeOOBAHNUH;

® OLIEHUBaTh CBOIO  JICSITENLHOCTD,
apryMEHTHPYsS TPUYHMHBI  JOCTIDKCHHS WA
OTCYTCTBUSI TUIAHUPYEMOTO PE3yibTaTa;

® HAXOIWUTh JIOCTATOYHBIE CPEICTBA
JUIA  BBINOJHEHUS  y4eOHBIX  JEHCTBHHA B
U3MEHSIOIIEeH CUTyalluu W/uim npu
OTCYTCTBUU ILIAHUPYEMOTO PE3YJIbTATA;

® paboTtas MO CBOEMY IUIaHY, BHOCHTH
KOPPEKTUBBI B TCKYINYIO JCATCIIBHOCTH Ha
OCHOBE aHallM3a HW3MCHCHHI CUuTyauuu JJisd
TMOJYYCHUA 3allJTAaHUPOBAHHBIX XAPAKTEPHUCTUK
NPOAYKTa/pe3yibTaTa;

L YCTaHaBJIUBATH CBA3b MEKIY
IIOJIy4YEHHBIMU XapaKTEPUCTUKAMH IIPOLYKTa M
XapakKTECpUCTUKAMU IIponecca ACATCIBHOCTH U
10 3aBepIICHHH JEATSIbHOCTH  IIpelaraTh
N3MEHEHHE  XapaKTepUCTHK  mpomecca Ul
MOJTy4eHHS YIAYYIIEHHBIX ~ XapaKTepHCTHK
TIPOJIYKTa;

® CBEpATHb CBOU JICHCTBUA C LIEJIBIO U,




Haxoauts 1iennie KOPHHU MHOT'OYJICHOB C IICJILIMU KOB(i)(i)I/IHI/IeHTaMI/I

[$)]

HepasencTsa

Y4eHUK HAYIUTCH:

DopMynupoBaTh CBOMCTBA UHCIIOBBIX HEPABEHCTB, WIITIOCTPUPOBATH
MX Ha KOOPAWHATHOH MPSIMOH, JOKA3bIBaTh aJIre0panvecky;
MPHUMEHSATH CBOWCTBA HEPABEHCTB B XOJI€ PEIICHHS 3a1a4.
PacniozHaBath nMHEWHbIE U KBaJpaTHbIE HEPABEHCTBA.

Pemate nHelHbIE HEPABEHCTBA; PEIIATh KBapaTHBIE HEPABEHCTBA,
UCTIONB3YS rpadUuecKue MPeICTaBICHHUS.

Hcnonp30BaTh 3aNKCh YUCEN B CTAHAAPTHOM BUE JJIS BBIPAKEHUS
pa3MepoB 00BEKTOB, ATUTEILHOCTH MIPOLIECCOB B OKPYKAIOLIEM MHPE.
CpaBHI/IBaTL YucCljia U BCJINYHHBI, 3alITMCAHHBIC C UCIIOJIb30BAHHUCM
crenenu 10.

UCIIOJIb30BaTh pa3Hble (GOpMBI 3anncy NPUOIMIKEHHBIX 3HAYCHUH,
J€J1aTh BBIBOJbI O TOUHOCTH HpI/I6J'II/I)KeHI/I$1 10 UX 3aIIMCH.
BEINONHATE BRIUMCICHHUS C pCaJIbHbIMU JaHHBIMU.

BBINOAHATE NPUKUAKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN.

YYeHUK TOJIYINUT BO3MOKHOCTh HAYIUTHCS:

BhInomHATE 000CHOBaHHBIE J0Ka3aTcJIbCTBa

Oo6o61maroree
MOBTOPEHHE

mpu  HEOOXOAUMOCTH, HCIPABIATh ONIMOKU
CaMOCTOSTENBHO.

e  VMECHHUEC OICHHBATH NMPABUILHOCTh
BEITIOJTHEHUS y4eOHOW 3amaul, COOCTBEHHBIE
BO3MOXKHOCTH ee¢ pemeHus. OOydarommiics
CMOJKET:

® oIpenensiTh KpPUTEpUH
MPaBUIBHOCTH  (KOPPEKTHOCTH)  BBIIOJIHEHHUS
y4eOHOI 3a1aum;

® aHanu3MpoBaTh M  0OOCHOBBIBATH
MIpUMEHEHNE COOTBETCTBYIOIIETO
HHCTPYMEHTAPHST JUIS BBINIOJIHEHUS Yy4eOHOU
3a1a4u;

® CB0OOIHO MOJIb30BaThCS
BBIDAOOTAHHBIMU ~ KPHUTEPUSMH  OLCHKH U
CaMOOIICHKM, MCXOAS U3 ILEIH W HMEIOIIUXCS
CPENCTB, pa3Nmu4asi pe3ylbTaT W  CIIOCOOBI
NICHCTBHIA;

® OICHUBATH NIPOAYKT cBoei
JIeSITEIIbBHOCTH o 3a1aHHBIM W/Aaun
CaMOCTOSITENIFHO OTIPENICIICHHBIM KPHUTEPUSIM B
COOTBETCTBHH C LIETBIO IEITEILHOCTH,

® 00OCHOBBIBATH JIOCTHIKUMOCTH IICIIH
BBIOpAaHHBIM CIOCOOOM Ha OCHOBE OIIEHKU CBOUX
BHYTPCHHUX PECYPCOB U JIOCTYIHBIX BHEITHHX
pecypcos;

® (ukcupoBaTh W  aAHATU3UPOBATH
MUHAMUKY  COOCTBEHHBIX  00pPa30BaTEIbHBIX

PpE3yNbTaTOB.
e  Brnanenne OCHOBaMH
CaMOKOHTPOJIA, CaMOOIICHKH, TIPUHSTHS

pelleHHid W OCYUIECTBJIEHUS  OCO3HAHHOI'O
BEIOOpa B Yy4eOHOH W  ITO3HABATEIHHOM.
OO0y4JaroNIHiAcs CMOXKET:

® HaGmopath | aHAJIM3NPOBATh
COOCTBEHHYI0 y4eOHYI0O U II03HAaBaTEIbHYIO
JIeSITEIFHOCTE M JeATeNIbHOCTh  JPYTHX
00ydJalomuxcs B ITpoliecce B3aNMOIIPOBEPKHY;




® COOTHOCHUTH peajbHBIC n
IJIaHUPYCMBIC  PE3YyJIbTAThI HH)IHBH[[yaHLHOﬁ
06pa30BaTeJ'ILHOI>i JCATCIIBHOCTHU nu  aciartrb
BBIBO/JIbI;

® [pUHMMATh pEUIEHHE B Y4YCOHOH
CHUTYaIlMH ¥ HECTH 332 HETO OTBETCTBEHHOCTB;

® CaMOCTOSTEIJILHO ONpenaCIITh
IIPUYUHBI CBOETO YyCI€Xa WINW HEyCclexa H
HAaXOJUTh CIOCO0bI BBIXOJa W3 CHUTyalluu
HCYyCIICXa,

® PETPOCHEKTUBHO ONPENENATh, KaKhe
JIEWCTBHA TI0 PEUICHUIO Y4eOHOH 3amadu WIN
mapaMeTpel  3THX  JEWCTBHH  IIPUBENH K
MOJTYYCHHUIO HWMEIOIIErocs IpoAyKTa y4eOHOM
JIeSITeNTBHOCTH;

® IeMOHCTPUPOBAThH TpUEMBI
perysuum NCHXO0(U3HOIOT NISCKUX/
9MOLMOHAIBHBIX COCTOSHHH JUISL JOCTHIKCHHS
addekra YCIOKOCHUS (yctpanenus
SMOILIMOHAIILHON  HampshKeHHOCTH), 3ddekTa
BOCCTaHOBJEHUsI  (OciaOJjeHust  HpOSBICHUI

YTOMJICHHS), addekra AKTHUBHU3AIUU
(moBBIIIIEHUSA MCUXO0()U3HOIOTHIECKOH
PEaKTUBHOCTH).

ITo3naBaresbHble YV /]

1.YMeHne omnpenensiTh MOHATHS, CO31aBaTh
0000m1eHns, yCTaHABINBATh aHaJoTuH,
KJaccu(pUIMpoBaTh, CaMOCTOSATEIHHO BHIOMPATH
OCHOBaHMS W KPHUTEPHM ISl KiaccH(HUKalny,
yCTaHaBIMBATh IPUYMHHO-CIIC/ICTBEHHBIE CBA3H,
CTPOHTH JIOTHYECKOe paccyxaeHue,
YMO3aKJIl04eHHe (MHAYKTUBHOE, ICTyKTHBHOE,
10 aHAJOTHH) U JeNaTh BEIBOABI. OOydaronmiics
CMOXeET:

® 10a0MpaTh CIIOBa, COIOJYUHEHHbIC
KIIOYEBOMY  CJIOBY,  OINPEIEISIONHME  €ro
[IPU3HAKU U CBOWCTBA;

® BBLICTpauBATh JJOTMYECKYIO LICNOYKY,




COCTOALIYIO u3 KIIFOYE€BOI'O CJIoBa n
COMMOAYUHCHHBIX €MY CJIOB;

®  BEIICIATH OOIIMI MTPHU3HAK BYX WA
HECKOJBKUX MPEIMETOB WM  SBJICHUH U
O0OBACHITEL UX CXOJCTBO;

® 00BeAUHATH IPEIMETHI U SBICHUS B
TpyNmel [0  ONpPEAENICHHBIM  IIPHU3HAKaM,
CpaBHMBaTh, KIacCUPHUIUPOBaTH M 0000IIaTh
(aKThI U SABJICHUS;

® BBIICISITH SBJICHHE M3 OOLIETO psia
JpYruX sIBICHUIL;

® OonpeaAcIiaATh O6CTOHT€J’IBCTB3,
KOTOpPbIC npeanIeCTBOBAIN BO3HUKHOBCHHIO
CBA3U MCKAY SBJICHUAMMU, nu3 OTHUX

OOCTOSATENBCTB  BBIACNATH  OHpEeNsIoIue,
CHOCOOHBIE OBITh MPUYMHON JaHHOTO SIBJICHUS,
BBIABJIATH IPUYMHBI U CIEACTBUS ABJICHUN;

® CTPOUTH pacCyXIeHHE OT OOUMX
3aKOHOMEPHOCTEH K YacTHBIM SBJICHHSM H OT
YACTHBIX SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXICHHE Ha OCHOBE
CpaBHEHUS NIPEIMETOB U SIBICHHUI, BBIICISS IPH
9TOM 00IIue IPU3HAKH;

®  y3jaraTh MOJTY4EHHYTO
nHpopManuio, MHTEPIPETUPYSI €€ B KOHTEKCTE
penraeMoit 3agaum;

® CaMOCTOSITCIbHO  yKa3blBaTh  Ha
nHopManmio, HYXIAIONYIOCS B IIPOBEPKE,
npeasaratb W INPUMEHATH CIOCOO TPOBEPKH
JIOCTOBEPHOCTH MH(OPMALINH;

® BepbOanu30BaTH SMOIMOHAIBHOE
BII€YATJIEHUE, OKa3aHHOE Ha HErO0 UCTOYHUKOM;

® OOBSICHITH  SIBICHUS, IPOIECCHI,
CBSI3M U OTHOIIECHHWS, BBIIBISIEMBIE B XOE

II03HABaTCILHOU u HCCHGHOB&TGHBCKOﬁ
JACATCIbHOCTHU (HpI/IBOZlI/ITB 00BIICHEHUE C
HN3MCHCHUEM (1)0pMBI MMpeACTaBJICHUAA,

OOBSCHITh,  JeTanu3upyst  wiau  o0oOmas;




OOBSCHSTH C 331aHHOM TOYKH 3pEHHUS);

® BBUIBJIAAITH M Ha3bIBaThb NPHUYMHBI
CO6I>ITI/I$I, SBJICHHUA, B TOM YHCJIC BO3MOXXHBIC /
Hauboiee BEPOATHBIC TIIPUYNHBI, BO3MOKHBIC
OCJICACTBUA 3aJJaHHOM MpUYUHBI,
CaMOCTOSATCIIBHO OCYIICCTBIIAA MPUYNHHO-
CJICACTBEHHBIN aHaJIus3,

® fenaTh BBIBOJ] Ha OCHOBE
KPUTHYECKOTO aHaliu3a pa3HbIX TOYEK 3peHus,
MOATBEPKIIATh BBIBOJ] COOCTBEHHOM
apryMeHTaluen WU CaMOCTOSATEIBHO
MTOJyYCHHBIMH JaHHBIMU.
2.YMmeHue CO3/1aBaTh, MPUMEHATD H
peoOpa30BEIBATE 3HAKK U CHMBOJBI, MOJCIH U
CXEMBI IS peIeHus yaeOHBIX 31

IIO3HAaBaTCJIbHBIX 3a/a4. O6yqa}0mm710ﬂ CMOXKCT:

® (0003HaYaTb CHMBOJIOM H 3HAKOM
TIpEIMET W/WJIH SIBJICHHE;

® OmnpeacsaTh JIOTUYCCKHUC CBA3U
MCKIY npeamMeTaMmu W/Win SIBJICHUSIMH,
0003HaYaTh JaHHBIC  JIOTHMYCCKHUE CBA3HU C
IIOMOIIIBIO 3HAKOB B CXEMCE;

® Co03/aBaTh abCTpaKTHBINA W
peanbHbBIi 00pa3 mpeaMeTa U/Wid SIBJICHUS,

® CTPOHUTH MOJENB/CXeMY Ha OCHOBE
YCIIOBHH 334K H/UIH CII0c00a ee PELeHHS;

® Co3IaBaTh BepOabHEIE,
BCIIICCTBCHHBIC U I/IH(i)OpMaHI/IOHHI)Ie MOACIN C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTCPUCTUK
00BEeKTa I OmpeAesieHHs crocoba penIeHus
3a/1a4d B COOTBETCTBHUH C CUTYyallUEH;

® 1peoOpa3OBEIBATE MOJECIH C IEIBIO
BBISIBJICHUSI OOMIIMX 3aKOHOB, OMPEIEIIIOMNX
JIaHHYIO TPEAMETHYIO 00J1aCTh;

® [IepPEeBOAUTH CIOXKHYIO IO COCTaBY
(MHOTOACIIEKTHYIO) nHpOPMAIIHIO U3
rpauIecKoro WA (hopMaTN30BaHHOTO
(CHMBOJIFHOTO) TIPEJCTABICHHUS B TEKCTOBOE, M




HA000POT;

® CTPOHTBH CXEMY, aJTOPHTM ICHUCTBHS,
HCTIPABISITh MJIH BOCCTAHABJINBATH HEU3BECTHBIN
paHee anropuTM Ha OCHOBE MMEIOIIETOCS 3HAHUS
00 o0bekTe, K KOTOpPOMY IpPHUMEHSETCS
ATOPHUTM;

® CTpOMTH JOKA3aTC/ILCTBO: MpPSIMOE,
KOCBCHHOC, OT IIPOTUBHOTI'O;

® aHAIM3HPOBATH/pedIIeKCHPOBATh

ONBIT pa3paboTKM ¥ peanu3anud  y4eOHOTro
NPOEKTa,  HCCIEAOBaHUS  (TEOPETUYECKOTO,
SMIIMPHUYECKOI0) Ha OCHOBE MpeI0KEHHON
npoOJIEMHOHM  CHUTyaluH, IOCTaBJICHHOW IIEH
n/unu 3aJaHHBIX KpUTEpUEB OLICHKH
MPOAyKTa/pe3yibTara.

3.CwmpicnoBoe urenne. OOy4arouMncst CMOXKET:

® HaxXOIUTh B TEKcTe TpedyeMyro
nHpopmanuio (B COOTBETCTBUH C IIEISIMU CBOCH
JIeATENBHOCTH);

® OpHEHTHPOBATBCS B COACPKaHWUHU
TEKCTa, TMOHMMATh IEJIOCTHBI CMBICI TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® yCTaHaBJIMBATh B3aUMOCBSI3b
ONHMCAHHBIX B TEKCTE COOBITHH, SIBJIEHHI,
MPOIIECCOB;

® pE3IOMUpPOBAaTh  [JABHYHO  HJEHO
TEKCTa;

® 1peoOpa3oBBIBATH TEKCT,
«IIepeBOAs» €ro B JAPYryld MOJANBHOCTb,
MHTEPIIPETHPOBATh TEKCT (XYI0)KECTBEHHBIH U
HEXYJO0)XKECTBEHHbIH —  y4eOHbBI, Hay4dHO-
MOMYJISIPHBIA, WH()OPMAIMOHHBIN, TEKCT non-
fiction);

® KPUTHYECKH OLEHHUBAThH COJEPIKAHUE
n popmy TekcTa.
4.®opMHpOBaHUE W Pa3BUTHE 3KOJIOTHIECKOTO
MBIIIJIEHUS, yYMEHHME IPUMEHATb €ro B
[103HaBaTEJIbHOM, KOMMYHMKaTHUBHOH,




COLMAJBHOW TpaKkTHKe M NpOodhecCHOHATHLHOM
opueHTtanuy. OOy4aromuics CMOXeT:

® OnpeleniaTh CBOE OTHONICHHE K
MIPUPOAHON cperie;

®  aHaNM3UPOBAThH BJIMSHUE

9KOJIOTHYECKUX (PAKTOpOB Ha cpemdy OOWTaHUS
JKMBBIX OPIaHU3MOB;

® IIPOBOIUTH TIPUIHHHBIHA "
BEPOSATHOCTHBIN aHaIu3 JKOJIOTHYECKUX
CUTYaLINi;

® IIPOTHO3UPOBATH H3MEHEHUS

CUTYaIlH TIPH CMEHE JICHCTBUS OMHOTO (paKTopa
Ha JielcTBHe qpyroro (GakTopa;

®  pacIpOCTPaHATH JKOJIOTHYECKHE
3HaHUS U YYACTBOBATh B MPAKTHYCCKUX JAeIax IO
3aIIUTe OKPYIKAFOIIEH CpeIbL;

® BhIpaXaTb CBOC OTHOIICHHC K
HOPHUPOJE Yepe3 PHUCYHKH, COYMHEHUS, MOJEIH,
MIPOEKTHBIE PaOOTBHI.
5.Pa3BuTHE MOTHBALIMU K OBJIAJACHHIO KYJIbTYpOil
AKTUBHOTO HCIOJB30BaHUS CJIOBaped U APYrux
TIOUCKOBBIX crcTeM. O0yJaromuiicss CMOXKeT:

o OIIPEALIIATh H€O6XOI[I/IMBIC
KJIFOYCBBIC ITOMCKOBEBIC CJIOBA U
3aIllpOChI;

®  OCYUIECTBJIATH
B3aUMOJCHCTBHE c
DJIEKTPOHHBIMU  IOUCKOBBIMH
CHCTEMaMH, CJIOBApsIMU,

®  (opmupoBarh
MHOXKECTBEHHYIO BBIOOPKY W3
NOUCKOBBIX WCTOYHUKOB IS
OOBEKTHBH3ALUU PE3YIbTATOB
IOMCKa,;

® COOTHOCHTH TNOJTY4YCHHBIC
pe3yIbTaThl MOUCKA CO CBOEH IEATEIBHOCTBIO.
KommynukaTusabie YY1
1.Ymenue OpraHu30BbIBATH y4ueOHOe




COTPYIHUYECTBO U COBMECTHYIO NCATECIBHOCTD C
YUUTEIIeM u CBEPCTHUKAMU; paboTath
WHIUBUIYaIbHO U B TPYIIE: HaXOIUTH OOIIee
pemieHre M paspemars KOH(IMKTEI Ha OCHOBE
COTJIACOBAHWS TO3WIMKA M ydYeTa HWHTEPECOB;
(opMynHpOBaTH, apryMeHTHPOBAaTh u
oTcramBaTth CcBoe MHeHHe. OOydJaronruiics
CMOXKET:

— OIpenensiTh BO3MOXHBIE pOIH B
COBMECTHOM ESTEILHOCTH;

— Wrpath OMNpEICICHHYI pOJib B
COBMECTHOM €SI TEILHOCTH;

— IpUHUMATh MO3MULHUI0 coOecelHHKa,
MOHUMAs TIO3UIIUIO APYroro, pas3jindyaTh B €ro
pedn: MHEHHE (TOUYKY 3pEHHs), HOKa3aTeILCTBO
(aprymeHTBI), (DaKTBI; THIOTE3BI, AaKCHOMEI,
TEOpHH;

— OIpenmensiTh CBOM JEHCTBHA U
IeficTBUS TIapTHEpa, KOTOpPBIE CHOCOOCTBOBAIH
WA MIPETIATCTBOBAJH TIPOAYKTHBHOM
KOMMYHUKAIIUU;

— CTpPOUTH NMO3UTUBHBIC OTHOIICHHSA B
mporecce y4eOHOM u M03HABaTENbHON
JIESITeIIbHOCTH;

— KOPPEKTHO ¥ apryMEHTHPOBAHHO
OTCTamBaTh CBOKO TOYKY 3pEHHS, B JHUCKYCCHU
yMETh BBIJIBUTATh KOHTPapryMEHTHI,
nepedpa3supoBaTh CBOKO MBICHH  (BIIaJCHHE
MEXaHH3MOM SKBHBAJICHTHBIX 3aMEH);

—  KPHUTUYCCKHU OTHOCHUTBCSI K
COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IIPU3HABATh OIIMOOYHOCTH CBOETO MHEHUS (€CIn
OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— mpemaraTh aJbTEPHATUBHOE
permeHre B KOH(DIUKTHON CUTYaInH;

— BBIJENATH OOIIYI0 TOYKY 3PEHHUS B
JTIUCKYCCUH;

— JOTOBapuBaThCs O TMpaBWIaX U
BOTpocax Juisi OOCY)XKJICHHS B COOTBETCTBHH C




MOCTaBJIEHHOH Mepen TPYINNoi 3aadei;

— OpraHU30BHIBAaThH yueOHOe
B3auMo/ieiicTBUE B Tpynine (ompenensTb oOlue
LENN, PACOPEAETIATh POIIH, JOTOBAPUBATHCS APYT
C IPYTOM H T. 1.);

— YCTpaHATb B paMKax Juaiora
paspeIBEI B KOMMYHHKAIMH, OOYCIIOBICHHBIE
HETIOHUMAaHUEM/HETIPUATHEM co CTOPOHBI
cobeceHUKa 3a1a4¥, (GOPMBI WM COIEpPKAHUS
Jaora.
2.YMeHHE OCO3HaHHO HCIOJb30BAaTh pPEUCBBIC
CpeIcTBa B COOTBETCTBHMM € 3ajgadeit
KOMMYHHUKAIIUM JJIS BBIPAKCHHUS CBOMUX UYBCTB,
MBICJICHl U TOTPeOHOCTEH Ui IUIAHWPOBAHUS H
perymsinud  CBOEH JeATENbHOCTH; BIaJCHHE
YCTHOW M NMHUCBMEHHOM Peubl0, MOHOJIOTMYECKON
KOHTEKCTHOU pedbio. OOyJalouIuiicsS CMOXKET:

® ompeneniATh 3a/auy KOMMYHHKaIUd
U B COOTBETCTBHM C HEH OTOMpaTh peyeBble
CpEICTBa;

® 0oTOMpaTh M HCIOIB30BATH PEUEBBIC
CPEICTBA B MPOIIECCE KOMMYHUKAIUH C IPYTHUMU
JIOABMHU (IHAJIOT B TMape, B MAJOW TpyIIe U T.
1.);

® [IpeACTaBIATH B YCTHOH WM
MUCbMEHHOH  (OopMe  pa3BEepHYTHIH  IUIAH
COOCTBEHHOH JEATEIBLHOCTH,

® coOmomaTh  HOPMBI  ITyOJIHMUYHON
peuu, periamMeHT B MOHOJIOTE€ W JTUCKYCCHH B
COOTBETCTBUU C KOMMYHHKAaTUBHOM 3aaueii;

® BRICKa3blBaTb M 00OCHOBBIBATH
MHEeHHE (Cy)XICHHE) W 3alpamiiBaTh MHEHHE
mapTHepa B paMKax JHanora;

® [pUHUMATh pEIIeHHE B  XOAe
JINajIora 1 COTIacOBbIBAThH €T0 C COOECEIHUKOM;

® co3/JaBaTb IIHUCbMCHHBIC
CKJIMIIUPOBAHHBIC» U OPUI'MHAJIBHBIC TCKCThHI C
HCIIOJIb30BAHUEM HCO6X0)II/IMBIX PEUCBBIX




CPEJCTB;
® HCTOJIB30BaTh BepOabHBIE CPEICTBA

(cpencTBa JIOrM4ecKO CBSI3M) AT BBIICJIEHUS

CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHS;

® JICIIOJIb30BaTh HeBep6a.HbeIC
cpeacrea nim HarJsIIHbIC MaTepurabl,
HO,HFOTOBJ'ICHHI)IC/OTO 6paHHLIe nona

PYKOBOJICTBOM yUHTEJS;

® jenarh  OLIEHOYHBIM  BBEIBOL O
IOCTHKEHUU ey KOMMYHUKAIIUU
HETOCPEICTBEHHO rmocie 3aBepIICHHUS
KOMMYHHUKATHBHOTO KOHTaKTa U OOOCHOBBIBATH
€ero.
3.®opMHUPOBaHHE U PA3BUTHE KOMIICTCHTHOCTH B
00JaCTH  WCIIOJB30BaHUSA  WH(POPMAIUOHHO-
KOMMYHHUKAIIMOHHBIX ~TEXHOJOTWH (mamee —
HKT). Obyuarommiicss CMOXET:

® JIeJICHAIIPaBJICHHO HUCKaTh u
UCTOJIb30BaTh ~ MH(M)OPMAIIMOHHBIE  PECYPCHI,
HEOOXOMUMBIC M pEIICHUS Y4eOHBIX U
MpakTUYECKUX 3a7a4 ¢ nomouibio cpeacts UKT;

® BEIOMpPATh, CTPOUTH U MCIIOIH30BATH
aZIeKBaTHYI0 HH(GOPMAIMOHHYI0 MOJAENb IJIs
neperadyu CBOUX MBICJIEH cpelcTBaMu
€CTEeCTBEHHBIX 1 (OpMaIbHBIX S3BIKOB B
COOTBETCTBUH C YCIOBUSIMHU KOMMYHUKAIUH;

®  BBIIEIITH HHOOPMAIMOHHBIN aCTIeKT
3a/la4y, ONEpPUPOBaTh AAHHBIMH, HCIIOIb30BAaTh
MOJ€JIb PELICHU 3a/1a4H;

® JHCIOJB30BaTh KOMIIbIOTCPHBIC
TEXHOJIOTUH  (BKJIOYass BBIOOp  aJeKBaTHBIX
3a7a4e WHCTPYMEHTAITBHBIX MIPOTPaMMHO-
amnmapaTHBIX CPEJICTB U CEPBUCOB) JUIS PELICHUS
HHPOPMALMOHHBIX W KOMMYHHKAIIHOHHBIX
y4eOHBIX 3a7a4, B TOM YHCJE: BBIYHCICHUE,
HaIMCaHUE IIMNCEM, COYMHEHMH, JOKJIAIO0B,
pedepaToB, co3naHue MPEe3CHTAIU U JIp.;

® JCMONB30BaTh  HMHGOPMANMIO €




YYE€TOM 3TUYCCKUX U IPABOBLIX HOPM;

® (C031aBaTh HH(OPMAIHOHHBIE
pecypchl  pasHOro THMA W JUIS  PasHBIX
ayauTopui,  cobmromath  MHGOPMAIMOHHYIO
rMHrMEeHy W [paBWwia  HH()OpMAHOHHOM
06€e30I1aCHOCTH.

HaszBanue pa3sjaena
(Tembl)

Hna}mpyeMble pe3yJabTaThbl

JINYHOCTHBIC

npeaMeTHbIe

METanpeJaIMETHbIC

YeThIpEXyTroabHUKI

e  (opmupoBaH
ue
OTBETCTBEHH
oro
OTHOIICHHUS
K YUCHHIO,
TOTOBHOCTH
"
CHOCOOHOCT
"
o0yJarommx
cs K
caMopa3BUT
HIo U
camoo0paszo
BaHUIO Ha
OCHOBE
MOTHBAIUH
K 00y4eHHIO
u
[TO3HAHUIO,
BEIOODPY
JalbHeHIer
0
00pa3oBaHU
st Ha Oaze
OpPUEHTHUPOB

VdeHuK HayIuTCS:

OOBSICHATD, YTO TAKOE JIOMaHast, MHOTOYTOJIbHHK, €70 BEpIINHEI,
CMEXHBIE CTOPOHBI, IMArOHAIN, N300pakaTh U PacIIO3HABATH
MHOTOYTOJIbHUKHU Ha YepTekKax;

MOKa3bIBaTh JIEMEHTH MHOTOYTOJIbHUKA, €T0 BHYTPEHHIOIO 1
BHELITHIOW 00J1acTH; (YOPMYJINPOBATH ONPEJIENICHNUE BBITYKIIOTO
MHOTOYTOJIbHHKA,;
n300pakaTh U Pacrio3HaBaTh BBITYKIIbIC M HEBBITYKIIbIC
MHOTOYTOJIbHUKH; (POpMYIIMPOBATh U J0Ka3bIBaTh YTBEPIKICHUS O
CyMME YTJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA M CYMME €T0 BHEITHUX
YTJI0B; OOBSICHATH, KAKHE CTOPOHBI (BEPIINHBI)
YeThIPEXYTOJIbHIKA HA3bIBAIOTCS IPOTUBOOIOKHBIMH;
(hopMyITHpPOBaTH ONIpEAEICHUs apauIeIorpaMMa, TpareuH,
paBHOOEIPEHHON U MPSAMOYTOIBHON Tparneui, MpsSMOyroJbHIKa,
pomba, KBaapaTa;

U300pakaTh ¥ Pacro3HABATh OTH YETHIPEXYTOIbHUKH;
(hopMyITHUpPOBaTH U JI0Ka3bIBATh YTBEPIK/AEHHS 00 NX CBOHCTBAX U
NpU3HAKaX;
pelars 3a/jauy Ha BEIYMCICHHUE, T0KAa3aTebCTBO U MOCTPOCHHE,
CBSI3aHHBIE C TUMH BUJIAMH YETHIPEXYTOIbHUKOB;

OOBSICHATB, KAKUE JIBE TOYKH HA3bIBAIOTCSI CAMMETPHYHBIMU
OTHOCHTEJILHO TIPSIMOM (TOYKH), B KAKOM citydae (urypa
Ha3bIBAETCSI CHMMETPHYHOM OTHOCUTEINILHO MPSIMOM (TOYKH) M UTO
TaKoe och (IIEHTP) CUMMETPUH PUrypsl;

MIPUBOJUTH IPUMEPHI GUTYP, 00JIaJalONINX OCEBOH
(IIeHTpaIbHOI) CUMMETpHEH, a TaKKe MPUMEPBI OCEBOH U
HEHTPAIFHONH CHMMETPHil B OKpy’Karome Hac 00CTaHOBKE

PeryastuBubie YY/I:

11. ymenue camocToATENBHO IIAHAPOBATH
aNbTePHATHUBHBIC MTYTH JTOCTHIKCHUS
1eJieii, 0CO3HAHHO BHIOMPATh Hanboee
3¢ G EKTHBHBIC CIIOCOOBI PELICHUS
yueOHBIX M [MO3HABATE/ILHBIX 33134,

12

YMEHHE OCYIIECTBIATh KOHTPOIb 110
pe3ynbTaTy u crnoco0y JAecTBYs Ha

YPOBHE IPONU3BOJILHOT'O BHUMAaHUA U
BHOCHUTH HEOOXOIMMBIE KOPPEKTHBEI;

13. ymenue anexBaTHO olleHMBATH
MPaBMJILHOCTh WJIH OMINOOYHOCTD
BBITIOJTHEHHS y4eOHOI 3a1aun, ee
00BEKTUBHYIO TPYIHOCTH 1 COOCTBEHHBIE
BO3MOXKHOCTH €€ PEeIlCHHS,

14

MOHUMAaHHE CYIIHOCTH aITOPUTMHUYECKUX
HIPEANUCAaHUN U yMEHUE JEHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM
AJITOPUTMOM,;

15. ymenue camocTosTe bHO CTABUTD HENH,
BBIOMPATh U CO31aBaTh AFOPUTMBI JIJIs
peleHus yueGHbIX MaTeMaTHIECKUX




ITmomane

TTomo6HBIE

TPEyTOJIbHUKHI

KU B MUpE
npodeccuit
u
mpodeccHoH
AITBHBIX
MIPEIOYTeH
Wi,
O0CO3HAaHHOM
y
MOCTPOCHHIO
WHAUBUYAII
BHOU
oOpazoBaren
BHOU
TPaeKTOpUH
C y4eToM
YCTOWYHUBBIX
TO3HABATENb
HBIX
HHTEPECOB;

(hopmupoBan
ue
LEJIOCTHOTO
MHPOBO33pe
HUS,
COOTBETCTBY
IOLIEro
COBPEMEHHO
MY YPOBHIO
pa3BUTHSA
HayKH 1
o0IecTBeHH
oif
MPaKTUKH;

¢hopmupoBan
ue
KOMMYHHKAT
HUBHOMU

Y4YEeHUK MOJYUYUT BO3MOKHOCTb:

OTIEPUPOBATH MOHATHAMH YETHIPEXYTOIBHUK, TPIMOYTOJIBHIK,
KBajIpar, napauieaorpaMmm, pom0O, Tpanenus;

W3BJIEKaTh, HHTEPIPETUPOBATH U IPEOOPA30BBIBATE HHYOPMALIUIO
0 TeOMETPHUYECKUX (UTypax, IPEICTABIATh €€ Ha YepTexkKax;

n300paxaTh U3y4aemble QUTYpHI OT PYKH U C TOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB;

peniate yueOHble U IPAKTUUECKHUE 33/1a41 C IPUMEHEHUEM
MIPOCTEUIINX CBOICTBA UTYP;

BBIYHCIIATH IEPUMETP H ILIOMAh (GUTYpP, OLIEHHBATH OOBEKTHI
OKPYKaIOIIEr0 MHPA;

peuraTb 3HAKOMbIC TCKCTOBBIC 3aJa4uu.

VdeHuK Hay9IuTCS:

OOBSICHATD, KaK IPOU3BOANTCS U3MEPEHHUE TUIOMIACH
MHOTOYTOJIbHUKOB, KAKHE MHOTOYTOJIbHUKU HA3bIBAIOTCS
PaBHOBENHMKMMU M KaKHe PaBHOCOCTABICHHBIMH;

(hopMyIHPOBaTH OCHOBHBIC CBONCTBA IIOIIAJICH U BHIBOIUTH C UX
MOMOIIBIO ()OPMYIIBI IIJIOIMIACH MPSIMOYTOIBHUKA,
HapaiesorpaMMa, TpeyroJlbHUKa, TPANeIuH;

(bopMyIHpOBaTh U JJOKa3bIBaTh TEOPEMY 00 OTHOIICHHU
IUIOINA/IeH TPEYTONbHUKOB, IMEIOIINX IO PABHOMY YTIIy;
(hopmynHpoBaTh U J10Ka3kIBaTh TeopeMy [Indaropa n obparHyio
ei;

BBIBOAUTH (hopMyity ['epoHa [u1sl momany TpeyroibHUKa;
pelaTh 3aa4d Ha BEIYUCICHHUE U IOKAa3aTeIbCTBO, CB3aHHBIE C
hopmynamu uromaaeit u reopemoit [Tuaropa

YueHuk HOOJYYUT BO3MOKHOCTD.

OnepupoBaTh NOHATHAMH: TAPAIITFHOCTD MPSIMBIX,
NEPIEHIUKYIJISIPHOCTD MIPSIMBIX, YIJIbl MEXAY IPSAMBIMH,
NEPIEH IUKYJISIP

Y4yeHnK HAYyYUTCS:

OOBACHATH MOHATHE ITPONOPIMOHATIHFHOCTH OTPE3KOB;
(opMyIHPOBaTH OIIPEAETICHUS OJOOHBIX TPEYTOJIbHUKOB 1
k03¢ punnenra moaoous;

($opMyIHpOBaTh M JOKA3bIBATh TEOPEMBI: 00 OTHOIICHUH

npo0uiem;

16. ymenue nnaHupoBaTh M OCYIIECTBIATH
JIeATEIbHOCTD, HATIPABICHHYO Ha
pelIeHne 3a/1a9 UCCIeI0BaTEIbCKOTO
XapakTepa;

Ilo3naBareabHble YY/I:

OCO3HAHHOE BJIaJIeHUE JTOIrMYECKUMU
JIEHCTBUSIMU OIIPENEICHUS TIOHATUH,
0000IICHNUS, YCTAHOBIICHHS
aHajorui, Kiaccu(uKanuy Ha OCHOBE
CaMOCTOSATEILHOTO BBIOOpA
OCHOBAaHUI U KPUTEPHUEB,
YCTaHOBIIEHHS POJOBUAOBBIX CBA3EH;

YMCHUC yCTaHABJIMNBATh MIPUIHNHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH
JIOTUYCCKOC pACCYKACHHUC,
YMO3aKIHOUYCHHC (I/IH,Z[yKTI/IBHoe,
JACAYKTUBHOC U 110 aHaJ'IOFI/II/I) n
BBIBO/JIbI,

YMEHHE CO3/1aBaTh, IPUMEHATD U
peoOpa30BEIBATH 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, MOJIETH
CXEMBI U1l pEHICHUA y‘-Ie6HI)IX )44
IIO3HABATCJIbHBIX 3a7a4,

(dbopMHUpOBaHUE U PA3BUTHE YICOHOMH
H 00IIEI0JIb30BaTEIbCKOM
KOMIIETEHTHOCTH B 00aCTH
HCTIOJIb30BaHUs HHGOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(MKT-koMIeTeHTHOCTH);

(dhopMupoBaHHEe IEPBOHAYATBHBIX
MpeJCTaBICHAN 00 UICsIX U O
METOJaX MaTeMaTUKH KaK
YHHBEPCAJIBLHOM SI3bIKE HAYKH U
TEXHUKH, CPEJICTBE MOJEITUPOBAHUS




OKpy>KHOCTb

KOMIICTCHTH
OCTH U
OOIICHUY U
COTpYIOHUYE
CTBE CO
CBEpCTHHUKA
MH,
CTapIIAMHU 1
MITa MU
B
oOpazoBaren
BHOM,
00IIIeCTBEHH
0 TI0JIE3HOM,
y4eOHo-
HCCIIeIOBATE
JIBCKOM,
TBOPUYECKOH
U IPYTHX
BHAAX
JeSITeIIBHOCT
u;

yMEeHUE
SICHO, TOYHO,
rpamMOTHO
u3jaraTh
CBOM MBICTH
B YCTHOHU U
MUCbMEHHOM
peuu,
TIOHUMATh
CMBICH
MOCTABJIEHH
oM 3a51aum,
BBICTpauBaT
b
apryMeHTail
HI0,
TIPUBOJIUTH

TUIOINA/ICH OJOOHBIX TPEYTOIBHUKOB, O MIPU3HAKAX MMOA00Us
TPEYrOJBLHUKOB, O CPEIHEN JIMHUU TPEYTOJIbHUKA, O TIEPECEUCHUN
MeJMaH TPEYroJbHUKa, O MPOMOPIHUOHAIBHBIX OTPE3KaX B
MPSMOYTOJIEHOM TPEYTOJIHHUKE;

OOBSCHATH, YTO TAKOE METOJI TOAOOHS B 331a4aX Ha MOCTPOCHHE,
1 TIPUBOJUTH IPUMEPHI IPUMEHECHHUS 3TOTO METOa;

OOBICHAITh, KAK MOJKHO HCITOJIb30BaTh CBOMCTBA MOTO0HBIX
TPEYTOJIILHIUKOB B U3MEPUTENFHBIX paboTax Ha MECTHOCTH
OOBSICHATH, KAK BBECTHU MOHATHE TOA00HS JJIs1 IPOU3BOIBHBIX
uryp;

(hopMyIHPOBATH OMpPEICIICHHE U WIUTFOCTPUPOBATH MOHITUS
CUHYCa, KOCMHYCa ¥ TaHI'€HCa OCTPOTO YIJia IPSIMOYTOJIEHOTO
TPEYrOJbHUKA;

BBIBOJIUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAUCHUS
CUHYca, KOCUHYCa U TaHreHca Juis yrios 30°, 45°, 60°;

pemaTh 3aa9u, CBA3aHHBIC C MIOJI00UEM TPEYTOILHUKOB, IS
BBIYUCIICHISI 3HAYCHUH TPUTOHOMETPHUYECKIX (PYHKIUI
HCIIOJIE30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI

YYeHUK TOJIYINUT BO3MOKHOCTb:

OnepupoBath NOHATHAMH: IOJ00HE QUTYp, TOT00HBIE (HUTYPEL,
M0J00HbBIE TPEYTOJIBHUKHY;

pUMEHSATH Teopemy Pareca 1 TeOpeMy O MPOIOPIHOHATBHBIX
OTpe3Kax MpPH PELICHNH 3a/1a4

YdYeHUK Hay9IuTCS:

HccnenoBaTs B3aMMHOE PacIiojioKEeHHE MPSIMOH U OKPY>KHOCTH;
(hopMyIHpOBaTH ONpEeTIeHHE KacaTelIbHOIM K OKPYKHOCTH;
(hopmynHpoBaTh U JOKA3bIBATH TEOPEMBI: O CBOHCTBE
KacaTtellbHO#, 0 IpH3HaKe KacaTelbHOM, 00 0Tpe3Kax
KacarellbHbIX, TPOBEJEHHBIX U3 OJHON TOUKH; (HOPMYINPOBATH
HMOHSTHSI LIEHTPAJIBHOI'O YIJIa U IPalyCHOM MEphI 1yTH
OKPY>KHOCTH;

(opMyIHpOBaTh U JOKA3bIBaTh TEOPEMBI: O BIIMCAHHOM YTJIE, O
MPOU3BEACHUH OTPE3KOB MEPECEKAIOLINXCS XOPJ;
(opMyIHPOBaTh U JOKA3bIBATh TEOPEMBI, CBSI3aHHBIE C
3aMe4aTesIbHbIMU TOUKaMU TPEYTObHUKA!

0 OHcceKTpuce yriia u, Kak CJIECTBHE, O IepeCcedCHUN
OHCCEKTPHC TPEyroIbHUKA;

0 CEpEIMHHOM MEPIEHIUKYIAPE K OTPE3Ky U, KaK CIEACTBHE, O

SIBJIEHUH U TIPOLIECCOB;

YMEHHE BUJIETh MATEMAaTUUECKYIO
3a7auy B KOHTEKCTE MPOOJIEMHOM
CUTYyallUU B IPYTUX AUCLUIUIMHAX, B
OKpY>Karouei KU3HU;

YMEHHE HaXOUTh B PAa3IUUHBIX
UCTOYHHUKAX WHPOPMAIIUIO,
HEOOXOIUMYIO IS PEIICHUS
MaTeMaTHIECKUX pooIeM, 1
MIPEICTaBIATh €€ B OHATHOU (opMme;
MIPUHUMATH PEIICHUE B YCIOBHAX
HETIOJIHOW ¥ M30BITOYHOM, TOYHOH U
BEPOSATHOCTHOM WHPOPMALINH;

yYMEHHE IIOHUMAaTh 1 UCTIOJIb30BATh
MaTeMaTHYECKHEe CPEICTBA
HarJIIAHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JUIS WILTIOCTPALIUH,
HHTEpIpEeTalny, apryMeHTallUY;

YMEHHE BBIIBUTATh THIIOTE3bI IPH
penIeHn y4eOHBIX 3a/1a4d U IOHUMATh
HEOO0XOIMMOCTh UX NPOBEPKH;

YMEHUE PUMEHSTh UHYKTHBHBIC U
JIeTyKTHBHBIE CTIOCOOBI
paccyXICHUMN, BUICTh Pa3InIHbIC
CTpaTeruu pelieHus 3ajad;

Komvynukarusueie YY/I:

yYMEHHE OPraHu30BhIBATH yueOHOE
COTPYJIHHYECTBO U COBMECTHYIO
JACATCIBHOCTD C YUUTEIIEM U
CBCPCTHUKAMU: ONIPEACIIATH LEJIH,
pacnpenenats GyHKIUU U POJIH
YYaCTHHUKOB, OOIIHE CITOCOOBI
paboTsr;

yMeHHe paboTaTh B IpyIIe: HaXOAUTh




IToBTOpenue. Pemenue
3a71a4

MIPUMEPHI U
KOHTpIIpUME
PxL;

KPUTHYIHOCT
b
MBIIIUICHUS,
YMCHHE
pacro3HaBar
b JIOTHYIECKA
HEKOPPEKTH
bIE
BBICKA3bIBaAH
usl,
OTIIN4YaTh
THUTIOTE3Y OT
¢axra;

KpPEaTHBHOCT
b
MBIIIICHUS,
HHUIHATUBY
.
HAXOIIMBOC
Tb,
AKTUBHOCTH
pu
peleHnH
reoMeTpuye
CKHX 3aj1a4;

yMEHUE
KOHTPOJIUPO
BaTh
poIece u
pe3yabTar
y4ueOHOM
MaTeMaTu4ie
CKOM
JIeSITEITBHOCT

MepeceueHN! CePEeANHHBIX NEPIEHANKYISIPOB K CTOPOHAM
TPEYTOJIbHUKA; O IEPECEUEHUH BBICOT TPEYTOIbHUKA;

e  (QopMyIHpOBaTh ONpeieIeHHs OKPY)KHOCTEH, BIMCAHHOI B
MHOTOYTOJIbHUK M OTIMCAHHOH OKOJI0 MHOTOYTOJIHHKA;

e  (opmymupOBaTh U TOKA3BIBATH TEOPEMBI: 00 OKPYKHOCTH,
BIIMICAHHOW B TPEYTOJBHUK; 00 OKPYKHOCTH, OIHCAHHOM OKOJIO
TPEYrONbHHKA; O CBOHCTBE CTOPOH ONMHCAHHOTO
YETBIPEXYTOIBHUKA; O CBOMCTBE YIJIOB BIMCAHHOIO
4eThIPEXYTOJIbHUKA;

e  pemaTh 3a7jauyl HA BRIYHMCIICHUE, 10KAa3aTeIbCTBO U IIOCTPOCHUE,
CBA3aHHBIC C OKPYKHOCTBIO, BIIMCAHHBIMU U OITMCAHHBIMHA
TPCYTOJIbHUKaAaMU U ‘IeTpréXyFOJ'H)HI/IKaMI/I;

e  yccieloBaTh CBOiCTBa KOH(UTYpalKii, CBSI3aHHBIX C
OKPYKHOCTBIO, C IOMOIIBIO KOMIIBIOTECPHBIX IMIPOTpaMM

Y4eHHK NOTYYUT BO3MOXKHOCTD:
e  XapakTepH30BaTh B3aHMHOE PACIIOJIOKEHHE IPSMOH U OKPY>KHOCTH,

JIBYX OKPYKHOCTEH.

oO1iee penreHye 1 pa3penarb
KOH(ITHKTBI HA OCHOBE COTJIACOBAHUS
MO3ULIN# ¥ ydeTa HHTEPECOB;

CJIyliaThb nmapTHepa,

(opMyIHpOBaTh, ApryMEeHTUPOBATH U
OTCTanBaTh CBOE MHEHHUE;




H;

e  CroCOOHOCTH

CucteMsl ypaBHEHUH

00pa3oBaTeNbHON TPACKTOPUHN
C YYETOM YCTOHYMBBIX

®  OmpenensTs, ABISAETCS JIM Iapa YUCETl peIIeHNeM JaHHOTO
YpaBHEHHUS C IBYMSI IEPEMEHHBIMI; IPUBOANUTD IPUMEPHI
YpaBHEHHH C ABYMsI IepEeMEHHBIMHU.

K
SMOLIMOHAJIb
HOMY
BOCTIPHSITHIO
MaTeMaTu4e
CKHX
00BEKTOB,
3ajad,
pelieHuH,
paccyXIeHH
i
Hroro:
9 knacc
N Hasganue paszena IInanupyembie pe3ybTaThI
) (Tembr) JHYHOCTHBIE npeaMeTHbIE MeTanpeaMeTHbIe
1. PaunonanbHbie Y4eHuK Hay4nuTCs: Y4eHUK Hay4nuTCH: PerynsituBubie YV /|
HEPaBCHCTBA U UX * hOpPMHUPOBAHUIO e IIpuBoAUTH IpUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOXKECTB. 1. VMeHHe CaMOCTOSTENBHO ONPEACIHATH LEIH
CHUCTEMBI OTBETCTBEHHOI'O OTHOIIEHUS K HaxonuTs 00berHEHNE U IepeceYeHNEe KOHKPETHBIX MHOKECTB, 00y4eHusl, CTaBUTb U (OPMYIUPOBATH HOBBIE
Y4YCHHIO, TOTOBHOCTH U Pa3HOCTb MHOXKECTB. [IpUBOIUTE MPUMEPHI HECIIOKHBIX 3a1a4u B yuebe u [03HABATEIILHOM
CIIOCOOHOCTH 00Y4YaIOIINXCS K KIaccuukanuit. VImrocTpupoBaTh TEOPETHKO-MHOKECTBEHHBIE JIeSITEIbHOCTH, Pa3BUBaTh MOTUBBI M HHTEPECHI
CaMOpAa3BUTHIO U HOHATHS C TIOMOIIBIO Kpyra Dilnepa. cBoei NI03HABATENILHON JCSATEIBHOCTH.
€aM000pa30BAHMIO HA OCHOBE e lcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U SI3bIK MPU OOyuaronuicst CMOXKeT:
MOTHBALUU K 00Y4YEHHIO U peliennu 3aga4 B X01€ U3YUYE€HUS pa3IndHbIX pa3AeiioB Kypca. ® AQHAIM3UPOBATH CYIICCTBYIOLIHUE U
TIO3HAHHUIO, e  Mcnonb30BaTh B IHCHMEHHOM MaTEMaTHYECKON Peur 0003HAYEHHUS U mIaHuposath  Oyaymue — 0Opa3oBaTelbHbIE
* BBIOOPY JaiIbHEHAIIEro rpaduuecKue H300pasKCHUS YUCIOBBIX MHOXKECTB, TCOPETHKO- pe3yJbTAThL;
obpazoBanus Ha 6aze MHOECTBEHHYIO CHMBOJTHKY. ® WJACHTU(DHUIMPOBATH  COOCTBEHHBIC
OPUCHTUPOBKH B MHUPE e Pacmo3HaBath TUHEWHBIC, KBaJIpaTHBIC U JPOOHO-PAIMOHATBHEIC 1poOIEMBI H OLPENEIATH TIABHYI0 IPOOIeEMy;
npodeccuii u HEPABEHCTBA M X CHCTEMBI ® BBIIBUraTh BEpCUH pelieHus
Hpo‘beCCHOHaJ}LHHX VYeHHUK NOJYYHUT BO3MOKHOCTD HAYYHUTHCS: poOIEMEI, (GopmynrpoBaTh TUINOTE3H,
HpEATIOITCHIM, e  PemaTh HEPABEHCTBA, HCIIONB3Ysl CBOMCTBA IIPEABOCXUIATE KOHEYHBIN PE3yJIbTaT;
2. * OCOSHAHHOMY TIOCTPOCHHMIO VUYEeHUK HAYYUTCSL: ® CTaBUTh LEIb JCATEIBHOCTH Ha
HHIUBUNTYaJIbBHOU OCHOBE OIPEIEIICHHOMN poOIEeMbI 31

CYIIECTBYIOIIIX BO3MOXHOCTEH;
e (dopmynmupoBate yueOHBIE 3amadn




YucnoBblie GyHKINH

MO3HABATENILHBIX HHTCPECOB;
*(OpMHUPOBAHUIO [IETOCTHOTO
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U
0O0IIIeCTBEHHOM MTPAKTHUKH;

* (hopMHpOBaHHIO
KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH U OOILIEHUIO
B COTPYJIHUYECTBE CO
CBCPCTHUKAMH, CTApIIUMHU U
MJIaaUIMMHU B
obpazoBaTenbHOM,
00IIIeCTBEHHO-TIOJIC3HOM,
Y9e0HO-HUCCIIeIOBATEIIECKOM,
TBOPYECKOH U APYTHX BUIAX
NESTeTTHbHOCTH;

* ICHO, TOYHO, TPAMOTHO
W3JIaraTh CBOH MBICIIH B
YCTHO ¥ MMCBMEHHOH peyy,
IIOHUMATh CMBICJI
MOCTaBJIEHHON 3a71a4H,
BBICTpanBaTh apryMmeHTaluIo,
MIPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEPBI;

* KPUTHYHOCTH MBIIICHHS,
YMEHHUIO PacIO3HaBaTh
JIOTHYECKN HEKOPPEKTHBIC
BBICKa3bIBaHUSI, OTIHYATH
TUIIOTE3Y OT (PaKTa;
*KpC€aTUBHOCTH MBIIIJICHHUA,
VHHUIINATUBC, HAXOAYHUBOCTH,
AKTUBHOCTHU IIPU PEHICHUN
3amaq

®  Crpouts rpadukn ypaBHEHHUH C IBYMS IEPEMEHHBIMH.

® Pemarh CHCTEMBI IBYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMHA
METOJIOM TTOJICTAHOBKH, METO/IOM aJIre0pandecKoro CI0KEHHS,
METOJIOM BBEJCHHUS HOBBIX IIEPEMEHHBIX. VIcrONb30BaTh
(yHKIIMOHATbHO-Tpa(UIECKIE IPEICTABICHHUS ISl PELICHUS U
WCCIIEJOBAaHMS CHCTEM YPaBHEHUIL.

® Pemarh TEKCTOBBIE 33/1a9H aNTreOpandecKuM CIIOCO00M;
®  [EPEeXOJHTh OT CIOBECHOU (hOPMYIMPOBKH 332U K
anredpanvyecKoil MOAEIH MyTEM COCTABICHHSI CHCTEMBI

YpaBHEHHH, pelaTh COCTaBICHHYIO CHCTEMY ypaBHEHHH,
HMHTEPIPETHPOBATh PE3yIbTaT.

YYeHUK TOJIYINUT BO3MOKHOCTh HAYIUTHCS:

®  pelIaTh JIMHEHHBIC YPAaBHEHUS U HECIIOKHBIE YPaBHEHUS BTOPOM
CTEICHH C ABYMs IEPEMEHHBIMU B LICJIBIX YHUCIIAX.

® l300paxkaTh Ha KOOPAMHATHOMN MJIOCKOCTH MHOYKECTBO TOYEK,
3a/laBaeMbIX HEPaBEHCTBAMH C JBYMS IEPEMEHHBIMU U UX
cucreMamu. OnuchIBaTh aaredOpandecky 00JIacTH KOOPIUHATHOM
TUIOCKOCTH

VdeHuK Hay9IuTCS:

Boraucnste 3Ha4eHUS QYHKIUHA, 3a1aHHBIX (GopMynamu (TIpH
HEOOXOIMMOCTH HCHOJIb30BaTh KAJbKYIIATOP); COCTABISATH TaOIHIIBI
3HaYCHHUH (PyHKIUH.

BoIuucnsITh 3HAYCHUS CTETICHHBIX (DYHKIMH C LIEJIBIM TTOKa3aTeNeM.
DopMynHupoBaTh ONpeAeICHNE KOPHS TPEThell CTENeHN, HAXOAUTh
3Ha4YeHHs KyOMYEeCKUX KOPHEH, UCII0JIb3Ys IIPH HEOOXOAUMOCTH
KaJbKYJIATOP.

Bbraucisits 3Hauenns GpyHKun y=x".

CocraBisiTh TaOJIUIIBI 3HAUCHUH QYHKIIMH;

CTPOUTD TPa)MKH CTENIEHHBIX (QYHKIMII C LIEJIBIM TT0Ka3aTeNem,
dyHKIEE Y=X" 1 KyCOUHBIX ()YHKIIHIA, OMICHIBATH HX CBOHCTRA.
Hcnonb30BaTh (GYHKIIMOHAIBHYIO CUMBOJIMKY JUIS 3aITHCH
pa3sHo00pa3HbIX (PaKTOB, CBI3aHHBIX C PACCMATPHUBAEMBIMH
(yHKIIMSIME, 000TaIast ONBIT BHITOIHEHHS 3HAKOBO-CUMBOJIMUECKHX
JISWCTBHH; CTPOUTH peyeBble KOHCTPYKIUH C HCIIOJIb30BAHUEM
(hyHKIIMOHATIBFHOHN TEPMHUHOJIOTHH.

Vcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI ISl HCCIIEIOBAHUS
MIOJIOKEHHUS Ha KOOPAWHATHOM INTOCKOCTH Ipa)uKoOB (QYHKIIHI B
3aBHCHMOCTH OT 3HaYeHHH K0d()(OUITMEHTOB, BXOISNINX B GOPMYITY.

KaKk IIard JOCTHIKCHMS IIOCTaBIICHHOM 1NN
JACATCIBbHOCTHU,
e 00OCHOBBIBAThH LCJICBBIC OPHUCHTHUPLI

¥ TOPUOPHMTETH CCHUIKAMH HAa  IEHHOCTH,
yka3piBags M OOOCHOBBIBAS  JIOTHYECKYIO
TI0CIIE[OBATENBHOCTD IIATrOB.

2. VMmeHue CaMOCTOSITEIIEHO

IUTAHUPOBATh TYTH JOCTIDKCHHS IENeH, B
TOM 4YHCJIE aJIbTEPHATHBHBIC, OCO3HAHHO
BBIOMpATh Hanbosee 3PPEKTUBHBIC CIIOCOOBI
pelieHUss y4eOHBIX W IMO3HABATEIIBHBIX
3amad. OOyJarouuics CMOKET:
® OIpEAeNATh HEOOXOIUMBIC
neiicTBrue(sl) B COOTBETCTBHH C y4eOHOW W
MO3HABATENILHON  3ajJaueii W COCTaBIAThH
AITOPUTM KX BBITIOITHECHUS,
e O00OCHOBBIBATh ¥  OCYLICCTBISTH
BbIOOp Hambosee S(P(EKTUBHBIX  CIOCOOOB
peneHust yueOHBIX M MO3HABATENBHBIX 3a/1a4;
® OIpeAeNATH/HaX0AUTh, B TOM YHUCIC
U3 MPEJIOKEHHBIX BapUAHTOB, YCJOBHUS JUIs
BBIMIOJIHEHUST  y4eOHOH W  IO3HaBaTeIbHOU
3aj1a4u;
® BBICTPAMBATH JKU3HCHHbIC IJIAHBI HA
KpaTKkocpouHoe Oyjyiiee (3asiBISTh IIeJIeBbIC
OpPHEHTHPBI, CTABUTHh aJCKBATHBIC UM 3a/aud U
npejiarath ACHCTBUS, YKa3biBasi U 00OCHOBBIBAS
JIOTUYECKYIO TOCIIEI0BATEILHOCTD 1IaroB);

o BI)I6I/IpaTI) u3 MPEATIOKECHHBIX
BapUaHTOB n CaMOCTOSATECIIBHO HUCKaThb
cpencTBa/pecypehl JUTSt penieHus
3a1a49K/TOCTHKEHUS TIEIIH;

® COCTaBJISAThH IaH pelieHus

po0eMbl (BBITOJHEHNUS TPOEKTa, MPOBEACHUS
HCCIIEJOBaHN);

e OIpeaeNsiTh MOTEeHIAJIbHbIE
3aTpyJHEHUs TpU  pElIeHnH y4eOHOH W
MIO3HABATEJILHOM 3aJauyll W HaXOJUThb CPE/ICTBA
JUISl UX YCTpaHEeHNs;




IIporpeccun

Pacrio3HaBaTh BUJIBI H3y4aeMbIX (QYHKIIHH.

Hcnonb3oBaTh GyHKIMOHAIBHO-TpaduuecKie npecTaBIeHuUs IS
PELICHUsI U HCCIIeIOBaHKs yPaBHEHHH.

Crpouts rpaduku GpyHKIMH Ha OCHOBE PeoOpa3oBaHIi N3BECTHBIX
rpaduKoB.

YYEeHUK HOJIYINUT BO3MOKHOCTh HAYIUTHCS:

Ctpouts rpaduku QYHKITHI

OneMeHTbI
KOMOWHATOPHKH,
CTATHCTHKH U TEOPUU
BEPOSITHOCTH

Y4eHHK HaYINATCS:

e [IpuMeHATH HHACKCHBIC 0003HAYEHHS, CTPOUTH PEUCBBIC
BBICKA3bIBAHUS C UCIOJIb30BAaHUEM TEPMHUHOJIOIMH, CBA3aHHOU C
MOHATHEM YHMCJIOBOM I1OCIIEJ0BATEIbHOCTH.

e  BrIYHCIATH YICHBI MOCICIOBATEIBHOCTEH, 33 JaHHBIX (OPMYIIOi
N-ro 4jieHa WIA PEKypPEHTHO.

e  VYCTaHaBIMBATh 3aKOHOMEPHOCTH B IOCTPOCHUU
[IOCJIEZI0BATEIBHOCTH, €CJIU BBIUCAHBI HECKOJIbKO €€ YWICHOB.
N300paxaTh 4ICHBI IOCIIEI0BATEIHHOCTH TOYKAMH Ha
KOOPAMHATHOM MIOCKOCTH.

e Pacno3HaBaTh apupMETHIECKYIO U TEOMETPUIECKYIO IIPOTPECCHH
P Pa3HBIX CIOCO0aX 3aaHusl.

e  BBIBOOWUTH HAa OCHOBE JOKA3aTEJIbHBIX PACCYKACHUNA (GOPMYIIBI
o01ero uieHa apuhMeTHIECKON U TeOMETPUIECKON TIPOTPECCHiA,
CYMMBI IIEPBBIX N 4IEHOB apu(METHUECKOI O FEOMETPUUECKOM
nporpeccuil, pemarhb 3a/1a41 C UCIIOJIb30BaHUEM ITHX (HOPMYII.

e PaccmaTpuBaTh IpUMEpPHI U3 PEAIBHOM KU3HU, WIIOCTPUPYIOIINE
M3MEHEeHHE B apu(pMETHUECKOM [TPOrpeccuu; n300paxarh
3aBUCHMOCTH IpauyecKu.

e Pemars 3a7aun Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE 33a4U U3
peaybHON MPAKTUKY (C NCTIONB30BaHUEM KaJIbKYJIATOPA)

YYeHUK TOJIYYNUT BO3MOKHOCTh HAYIUTHCS:

e Pemars npakTHdeckue 3a1a4n Ha apru(pMETHIECKYIO U
TeOMETPUYECKYIO MPOTPECCHU

YdeHuK HAy4HTCS:

Brimonaate nepedop Bcex BO3MOXKHBIX BAPHAHTOB [T OJCUETA
00BEKTOB MJIM KOMOMHALIUIA.

[TpumeHATH IPaBUIIO0 KOMOMHATOPHOTO YMHOXKEHHUS /IS PEIICHHS
3aJ1a4 Ha HaXO0XKJIECHHE YHCIa 00bEKTOB UM KOMOMHALIMIA.
Pacnio3znaBath 3a7auu Ha OTpeIeTICHIE YUCIa IEPECTAaHOBOK H
BBITIOJIHATH COOTBeTCTByIOH_[I/Ie BBIYHCJICHUA.

W3Bnexath HHPOPMALIUIO U3 TAOJUI] U AUATPAMM, BBIIIOIHATH

® ONKCHIBATH CBOW OMBIT, OGhOpMIISs
ero g Tepenayd IpyruM JIoJsM B BuUIE
TEXHOJIOTUM pEIICHUS MPAKTHUECKUX 3aaay
OTIpE/IeIICHHOTO KJIacca;

e IUIAHUPOBaTb MW  KOPPEKTHPOBATH
CBOI0  MHIWBUAYAIBHYIO  00pa3oBaTEIbHYIO
TPaeKTOPHIO.

3.  Vmenue COOTHOCHTb cBou
JIEUCTBUSL C IUJIAHUPYEMBIMU  pe3yJibTaTaMu,
OCYIIECTBJIATh KOHTPOJb CBOEH AESITENHLHOCTH B
MIpOLIeCCEe JOCTHXKEHUSI Pe3ysbTaTra, ONpelnessaTh
CHocoObl JEUCTBUH B paMKaxX IPeUIOKEHHBIX
yCIOBHIA M TpeOOBaHWUI, KOPPEKTHPOBATh CBOH
IEWCTBUS B COOTBETCTBHU C HM3MEHSIOIIEHCS
cutyarueid. O0yJaroImuiicss CMOXKET:

® OIpeAEIATh COBMECTHO C IEArOroM
U CBEPCTHUKAMH KPUTEPHH IUIAHUPYEMBIX
PE3yNbTaTOB U KPUTEPHUN OLICHKH CBOCH yueOHOM
JIeSITEbHOCTH;

® CcuCTeMaTH3HpOBaTh (B TOM YHCIIE
BBIOMpATh TIPUOPHUTETHBIC) KpUTEPHH
IUIAHUPYEMBIX PE3yIbTaTOB U OLEHKU CBOEH
JIeSITEbHOCTH;

® oTOupaTh MHCTPYMEHTBI JUISL
OLICHUBAHMUS cBoei JIEATCIBHOCTH,
OCYLIECTBIIATD CaMOKOHTPOIIb cBoel

JIESITEIIFHOCTH B paMKax  HPeI0KEHHBIX
yCIoBHiA ¥ TpeOOBAHUH;

® OIIEHUBATh CBOIO JACATCIBHOCTD,
APTYMEHTHUPYS  [PpUYUHBL  JOCTHIKCHHSA  HUJIH
OTCYTCTBUS IJIAHUPYEMOT'O PE3YyJIbTAaTa,

® HAXOIWUTh JIOCTATOYHBIE CPENCTBA
JUIA  BBINOJHEHUS  y4eOHBIX  JEHCTBHHA B
U3MEHSIOIIEeNCs CUTyalluu n/unm npu
OTCYTCTBUH IIJIAHUPYEMOI'O Pe3yIbTaTa;

® paboTtas MO CBOEMY IIaHY, BHOCHTH

KOPPEKTUBBI B TCKYIOYIO OCATCIIBHOCTH Ha
OCHOBE aHajau3a W3MCHEHHI CUTyaluuu JJid




BBIYUCIICHUS IO TAOTMYHBIM NaHHBIM. OnpeessaTh 0 JuarpaMMam
HauOOJIbIINE U HAMMEHBIIUE TaHHbIe, CPABHUBATH BEIUYMHBI.
OpraHu3oBeIBaTH HH()OPMAIHIO B BUJIC TAOJIHII, CTOJIOUATHIX U
KPYTOBBIX IHArPaMM.

[TpuBOANTE IPUMEPHI YACIOBHIX TaHHBIX, HAXOANUTH CPEIHEE, pa3Maxa,
MOy, IUCTICPCHIO YUCIOBEIX HAOOPOB.

[TpuBOANTE COmEpKaTENBHBIC IPIMEPHI HCIIOIB30BAHUS CPEIHUX
3HaYCHHUH M JUCIIEPCUH IS ONIMCAHMS JaHHBIX. Pemarts 3amadu Ha
BBIYUCIICHHE BEPOSATHOCTH C MPUMEHECHHEM KOMOUHATOPUKH.
[IpoBoauTh cyyaitHble SIKCTIEPUMEHTHI, B TOM YHUCJIE C TTIOMOIIIBIO
KOMITBIOTEPHOTO MOJICTTUPOBAHUS, HHTEPIPETUPOBATH UX PE3YIbTATHI.
BBIUKCIIATE YaCTOTY CIIyYaitHOT'O COOBITHS, OIICHUBATH BEPOSITHOCTH C
MTOMOIIBIO YaCTOTHI, MOJTYYCHHON ONBITHBIM MTYTEM.

[TpuBOAUTH MPUMEPHI TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI.
OOBACHATH 3HAYMMOCTH MAJIOBEPOSTHBIX COOBITHH B 3aBHCUMOCTH OT
MOCJIEACTBUI.

Pematp 3amaun Ha HAX0XKICHUE BEPOSTHOCTEH COOBITHIA.

[MpuBOANTH IPUMEPHI IPOTHUBOTIOIOKHBIX cOOBITHI. VcTIomp30BaTh
TIPH PEIICHUH 3a/1a9 CBOMCTBO BEPOSTHOCTEH MPOTHUBOIIOIOKHBIX
COOBITHI

YueHuk HOJYYUT BO3MOXKHOCTh HAYUYHUTHCH:

Oo6oo6maroriee
MOBTOPEHUE

Pemarsn BEPOATHOCTHBIC 3a/1a4u C TPUMECHCHHUEM OHpe}IeHeHI/Iﬁ u
Teopem

MOJYYCHUS 3alUIAHUPOBAHHBIX XaPaKTCPUCTUK
MPOAYKTa/pe3ybTarTa;

® yCTaHABJINBATh CBSI3b MEXIY
MOJYYCHHBIMUA XapPaKTCPUCTHKAMH TPOJYKTA H
XapaKTePUCTHKAMHU MpoIlecca JCITEIbHOCTH U
MO0 3aBCPIUICHUU JCATCIBHOCTH Mpeiarath
M3MCHCHHE  XapaKTePUCTUK Ipolecca s
MOJTyYeHHS YIY4IICHHBIX XapaKTEePUCTUK
MPOYKTa;

® CBepsITh CBOH JICWCTBUS C LICIBIO U,
npu  HEOOXOAUMOCTH, HCIPABIATH ONIMOKU
CaMOCTOSTENBHO.

4. YMeHue olleHMBaTh MPABUILHOCT
BBITIOJTHEHUA Y4eOHOW 3ajgadd, COOCTBEHHBIE
BO3MOXXHOCTH ee pemeHus. OOydgaromuiics
CMOXET:

® OmpeaeniTh KpPUTEPUH
MPaBUIBHOCTH  (KOPPEKTHOCTH)  BBIOJHEHHS
y4eOHOI 3a1a4n;

® aHANM3UPOBaTh M OOOCHOBHIBATH
MIpUMEHECHUE COOTBETCTBYIOIICTO
HHCTPYMEHTAPHS JUISL BBIIOJTHEHUS y4eOHOU
3a1a4u;

® cBOOOIHO M0JIb30BaThCS
BEIDAOOTAHHBIMH ~ KPHUTEPUSMH  ONCHKH U
CaMOOILICHKM, MCXOAS U3 ILEId W HMEIOIUXCS
CPENCTB, pa3Nmu4asi pe3ylbTaT W  CIIOCOOBI
NCHCTBHIA;

® OICHUBATH MPOAYKT cBoOeH
eI TEIbHOCTH o 3aJaHHBIM W/ WIn
CaMOCTOSITENIFHO OTIPENICIICHHBIM KPHUTEPHSIM B
COOTBETCTBMH C IIETBIO AEATEIHLHOCTH;

® 00OCHOBBIBAaTh JIOCTHXHMOCTh LEIH
BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOUX
BHYTPEHHUX PECYpCOB M IOCTYIHBIX BHEUIHHX
pecypcos;

® (uxkcupoBaTh M  aHAJIU3UPOBATH
JIMHAMHMKY  COOCTBEHHBIX  00pa3oBaTeJbHBIX




Pe3yIbTaToB.

5. Bnanenue OCHOBaMH
CaMOKOHTPOJIS, CaMOOLICHKH, NPUHATHSL
pelIeHHH H  OCYLIECTBJICHHS  OCO3HAHHOTO
BeIOOpa B y4eOHOH W  ITO3HABATEIHHOM.
OO0ydaronIuiicss CMOXKET:

® HaOmomaTh M aHAIM3UPOBATh
COOCTBCHHYIO y4eOHYI0O W II03HaBaTEIHHYIO
JOEATeIbHOCTh M ACATENBHOCTh  JOPYTHX
00Y4JaroLIMXCs B MIPOIIECCE B3aUMOIIPOBEPKH;

® COOTHOCHTh peanbHbIE "
IUIAHUPYEMbIE  PE3yJIbTaThl HHIMBHAYaIbHOU
00pa3oBaTeNbHOM  JEATENBHOCTH MW JIeNaTh
BBIBOJIBI;

® [pUHMMATh pEUIeHHEe B Y4YeOHOM
CUTYaLlUU U HECTU 33 HET'O OTBETCTBEHHOCTB;

® CaMOCTOSTCIBHO OINpPEICIATD
NPUYMHBI CBOEro ycmexa HWIW Heycmexa u
HaxOJWTh CIHOCOOBI BBIXOAAa W3 CHTYallUH
Heycrexa,

® PETPOCHEKTHBHO ONPEAENATh, KaKue
JICWCTBHUA TI0 pEUICHUIO Y4eOHOH 3agauu WU
mapaMeTpel  3THX  JEWCTBMH  TIPUBENM K
MOJTYYCHHUIO HWMEIOIIerocs IpoayKTa Yy4eOHOH
JIeSITEIIbHOCTH;

® JEeMOHCTPHUPOBATH IPUEMBI
peryssnum ncuxodusnonornueckux/
SMOIMOHAIBHBIX COCTOSHHUM ISl JOCTH)KEHHS
a¢dekra YCIIOKOCHUS (ycTpaneHus
SMOLMOHAIEHOW  HampspDkeHHOCTH), 3 dekra
BOCCTaHOBJIECHUS  (OciabieHuss  IpOSBICHUH

YTOMJICHHS), a¢¢exra AKTUBU3ALIUH
(moBBIIIICHUS MCUXO0(HU3HOIOTHIECKOM
PEaKTHBHOCTH).

Ilo3naBarenbubie YY ]|
1 .Ymenne ONPECACIIATD IIOHATHSA, C0O31aBaTh
0000meHus, YCTaHaBIINBATh aHAJIOTHH,
KJIacCH(UIMPOBATh, CAMOCTOSTEILHO BEIOUPATH




OCHOBAHUS M KPUTCPUH IS KIACCU(PUKAINH,
yCTaHABJIMBATh MPUYMHHO-CIICJICTBCHHBIC CBS3H,
CTPOHTH JIOTHYECKOE paccyxieHue,
yMo3akiitoueHne (MHIYKTHBHOE, JEAYKTHBHOE,
10 aHAJOTHH) U JeNaTh BEIBOABI. OOydatonmiics
CMOXKET:

® 1oa0MpaTh CJIOBa, COIOJYUHEHHBIC
KIIOYEBOMY  CJIOBY,  ONpPEICHSAIOIHE  €TO
MIPU3HAKU U CBOWCTBA;

® BRICTPAMBATh JIOTMUYECKYIO LIENIOUKY,
COCTOSAILIY0O M3  KIIOYEBOrO  CIOBa U
COIIOJYUHEHHBIX €MY CJIOB;

®  BBICISITH OOIIMIA MPU3HAK IBYX KJIH
HECKOJIbKUX  MPEIMETOB WM  SBJICHUH U
0OBICHATEL UX CXOJCTBO;

® O0BeAUHSITH MPEIAMEThI U SBICHUS B
TPYNIBl 1O  ONpPENCNICHHBIM  MPU3HAKAM,
CpPaBHMBaTh, KJIACCU(PHUIMPOBATH U 000011aTh
(aKThl U SBJICHUS;

® BBIICISITH SBJICHHE M3 OOLIETO psia
JIPYruX sIBICHUIL;

o OIIPEALIIATh O6CTO$IT€J'IBCTB3,
KOTOPbIC MpeamecTBoBain BO3HHUKHOBCHUIO
CBA3U MEXKIY SIBJICHUSIMU, us3 I9TUX

OOCTOSITENILCTB ~ BBIAEJATH  OINpEACNAIOIINE,
crocoOHbIe OBITh NMPUYMHOW JAHHOTO SBJICHHUS,
BBISIBJIATH IPHUUHBI U CIIEJICTBUSA SBJICHUN;

® CTPOUTH pacCyXJIeHHe OT OOIIMX
3aKOHOMEPHOCTEH K YacTHBIM SBJICHUSM H OT
YaCTHBIX SBJICHUI K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pAacCy)XICHHE Ha OCHOBE
CpaBHEHUSI NIPEJIMETOB U SIBJICHUH, BBLACISS MPH
9TOM O0IIHe IPU3HAKH;

® y3jaraTh [IOJIYYEHHYIO
HHPOPMALINIO, HHTEPIPETUPYSI €€ B KOHTEKCTE
pelaeMoit 3a1a4uu;

® CaMOCTOSITENIbHO  YKa3blBaTh  Ha
nHdopmMannio, HYXIAIONIYIOCS B IPOBEPKE,




npeajaratb W INPHMEHATH CIOCOO TPOBEPKH
JIOCTOBEPHOCTH MH(POPMAIIHH;

® BepbOanm3oBaTh SMOILMOHAIBEHOE
BIleYaTJeHUe, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBACHATD  SBICHHUSA, IPOIECCHI,
CBS3M M OTHOIICHHUS, BBISBIIIEMBbIE B XOJC

MO3HaBaTEIbHOM u HCCJIEIOBATEIbCKOM
JACATCIBbHOCTU (HpI/IBOZ[I/ITL 00BICHEHUE C
U3MCHCHHUECM (i)OpMI)I MpCACTaBJICHUA,

OOBSCHITh,  JeTanu3upys wid  00oOIas;
OOBSCHSTH C 331aHHOM TOYKH 3pEHHUS);

® BBIBJIATh W Ha3blBaTh IMPUYHHBI
COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOKHBIE /
HauOoJice BEPOSATHBIC IPUYUHBI, BO3MOXKHBIC
MIOCIENCTBUSA 3a1aHHOM [IPUYHUHBL,
CaMOCTOSTENIbHO ~ OCYIICCTBISII ~ IPUYHHHO-
CIICACTBEHHBIN aHAJIN3,

® JeJiaTh BBIBO]] Ha OCHOBE
KPUTHUYECKOTO aHallu3a pas3HbIX TOYEK 3peHus,
MOATBEPKIATh BBIBOJT cOOCTBEHHOM
apryMeHTaluuen 50)071 CaMOCTOSITENILHO
MIOJIyYE€HHBIMH JAHHBIMU.
2.YMeHue CO3/1aBaTh, MPUMEHSTh H
peoOpa3oBEIBATE 3HAKH U CHMBOJBI, MOJCIH U
CXEMBI IS pelieHus yaeOHBIX H

MTO3HABATENBHBIX 3a/1a4. OOy4yaromuiicst CMOXKeET:

® 0003Ha4YaTh CHMBOJOM U 3HAKOM
npeamMeT W/WIn SIBJICHUC,

® OnpeacisiTh JIOTUYCCKHUC CBs3HU
MCKIAY npeamMeTaMu W/WIn SIBJICHUAMMU,
0003HaYaTh JaHHBIC  JIOTMYCCKUE CBA3U C
IIOMOIIIBIO 3HAKOB B CXEMCE;

® Co3/aBaTh a0CTpaKTHBII WU
peasbHBIN 00pa3 npeaMeTa 1/ Wi SIBICHNUS;

® CTpPOUTh MOJIENb/CXEMY Ha OCHOBE
YCIIOBHH 3a7a4¥l H/WJIH CTIOCO0a ee perIeHus;

® co3/JaBaTb BCp6aJ’IBHBIG,
BCHICCTBCHHBIC U I/IH(bOpMaHI/IOHHBIG MoacIn C




BBIACJICHUEM  CYIICCTBCHHBIX  XapaKTCPUCTUK
o0BbeKTa AJId onpeaciCHUA crocoba peuicHus
3aJa4u B COOTBCTCTBUU C chyauMeﬁ;

® 1peoOpa3oBBIBATh MOJEIH C LEJBIO
BBISBJICHUsI OOIIMX 3aKOHOB, OIPEACISIONINX
JTAaHHYIO TIPEIMETHYIO 00J1acTh;

® [IePEBOAUTH CIIOKHYIO II0 COCTaBY
(MHOTOACIIEKTHYO) nHpopManuio u3
rpaduyeckoro Wiu (hopMann30BaHHOTO
(CUMBOJIBHOTO) IIPEJCTaBICHUA B TEKCTOBOE, U
HA000POT;

® CTPOUTH CXEMY, AITOPUTM IECUCTBUS,
HUCHPAaBJIATHL UKW BOCCTaHABJIMBATH HEHU3BECTHBIN
paHee alrOpUTM Ha OCHOBE MMEIOIIEr0Cs 3HAHUS
o0 o0bekTe, K KOTOPOMY TpPHMEHSETCS
ANTOPHUTM;

® CTpOMUTH J[JOKa3aTeJIbCTBO: IIPsIMOE,
KOCBCHHOC, OT IIPOTUBHOTIO,

® aHAIM3HUPOBATH/pedIIEKCHPOBATh

ONBIT pa3pabOTKH U pealn3aluu y4eOHOro
IPOEKTa,  HMCCIEAOBaHUS  (TEOPETUUECKOTO,
SMIIMPHYECKOI0) Ha OCHOBE MPEII0KEHHON
MpoOJeMHOI CHTyaluu, IOCTaBICHHON IeNn
n/unu 3aJJaHHbIX KpUTEPHEB OLICHKH
IIPOJIyKTa/pe3ybTaTa.

3.CumeicnoBoe uTeHue. OOyJatonIuiicss CMOXKET:

® HAaXOIUTh B TEKCTe TpedyeMyro
uHpOpManUio (B COOTBETCTBHH C IENISIMHU CBOSH
JIEATEIIBHOCTH);

® OpUEHTHPOBATHCS B  COJEPKAHUU
TEKCTa, MOHMMATh LEJOCTHBIM CMBICI TEKCTa,
CTPYKTYPHPOBATh TEKCT;

® yCTaHaBJIUBATH B3aUMOCBSI3b
OINMCAHHBIX B TEKCT€ COOBITUH, SBJICHUH,
MIPOIIECCOB;

® pE3IOMUpPOBATh  I[JABHYIO  HJEIO
TEKCTa;

° Hp€06pa30BbIBaTb TCKCT,




«IIepeBOAs» €ro B JPYryld MOJANbHOCTS,
MHTEPIPETHPOBATh TEKCT (XYIO0KECTBEHHBIH H
HEXYJO0XKECTBEHHbIH —  y4eOHbBIH, Hay4dHO-
MOITYJISIPHEIA, WH()OPMAIIMOHHBIH, TEKCT nNon-
fiction);

® KPUTHYECKH OLICHUBAThH COJEpXKaHUE
u popmy Tekcra.
4.®opMHpOBaHUE W Pa3BUTHE JKOJIOTHICCKOTO
MBIIIUTCHUSI, yYMEHHE TIPUMEHSATh ero B
MMO3HABATENBHOM, KOMMYHHUKaTHBHOM,
CONMANEHOW TpaKTUKe M TpodeccHoHATFHON
opuerTtaruu. OOyJarOmHHACI CMOXKET:

® OIpeneNiaTh CBOC OTHOLICHHME K
MIPUPOAHOH cpere;
® aHAJIM3UPOBATh BJIMSTHUE

9KOJIOTUUECKHX (PaKTOPOB Ha cpexy OOUTaHHs
JKHBBIX OPIaHH3MOB;

® [IPOBOJUTH MIPUYUHHBIN H
BEPOSATHOCTHBIN aHam3 IKOJIOTHYECKHUX
CUTYyalul;

® [IPOTrHO3UPOBATH U3MEHEHHUS

CUTYyaIlU{ TIpU CMEHE JIeHCTBHA OHOTO (hakTopa
Ha JielicTBUE APYToro GakTopa;

® pacnpoCTpaHsTh JKOJIOTUYECKUE
3HaHUS M yY4aCTBOBATh B MPAKTHYECKUX Aeax IO
3alIUTE OKpPYXKAIOLEn Cpebl;

® BEIpaXaTh CBOE OTHOIIEHHE K
MPUPOJE Yepe3 PUCYHKH, COYMHEHHS, MOJEINH,
MIPOEKTHBIE PaOOTHI.
5.Pa3BuTHE MOTUBALUU K OBJIAJACHUIO KYJIbTYPOI
AaKTUBHOTO HCIOJB30BAaHUS CIOBapedl M APYrux
MTOUCKOBBIX cucTeM. OOyJarOIUNACS CMOXKET:

®  OmnpenenITh HE0OX0IUMBbIE
KITIOYEBbIE TTOMCKOBBIE CIIOBA H
3a1pocHI;

®  OCYUIECTBJIATD
B3aNMOJIEUCTBHE C
BHCKTpOHHI:.IMI/I IIOMCKOBBIMHA




CUCTEMAaMH, CI0BaAPSAMU;
®  (opmupoBaTh
MHOXECTBEHHYIO BBIOOPKY W3
MOUCKOBBIX HMCTOYHHUKOB IS
O00BEKTHBH3AIMH PE3YJILTATOB
TIOUCKA;
® COOTHOCHUTH MIOJTyYEHHBIE
pe3yIbTaThl OUCKA CO CBOEH IEATEIbHOCTBIO.
KommyHukaTusHbie YY /I

1.Ymenue OpraHU30BbIBATH yuebHoe
COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTH C
yauTeneM = u CBEPCTHUKAMH; paborath

WHIVBHIYaJIbHO W B TPYIIE: HAXOAWUTH oOIIee
pelIeHne M pas3peniath KOH(IMKTBI Ha OCHOBE
COTJIACOBAHUS TO3MIMH M Yy4eTa HHTECPECOB;
(hopMyIHpOBaTh, apryMeHTHPOBaTh "
orcramBath cBoe MHeHue. OOywarommiics
CMOXET:

— OmnpenensTb BO3MOXHBIE PO B
COBMECTHOM €SI TEILHOCTH;

— Wrpath OIpPEIENCHHYIO poOjb B
COBMECTHOM €SI TEIbHOCTH;

— TPUHUMATh MO3MIHI0 coOecelHHUKa,
MOHMMAs TIO3UIHIO APYTroro, pasiudarh B €ro
peun: MHEHHE (TOYKY 3pEHHS), JO0Ka3aTelbCTBO
(aprymeHTBI), (aKTBI, THIOTE3Bl, AaKCHOMEI,
TEOpuHy;

— ompenensiTb CBOM JACHCTBUS U
JIEWCTBHS TIApTHEPA, KOTOPbIE CIOCOOCTBOBAIIU
WU MPENATCTBOBAIIN IPOLYKTUBHOU
KOMMYHUKAIINU,

— CTpPOUTH NMO3UTUBHBIC OTHOIICHHSA B
rporecce yaeOHOM u MM03HABATENBHON
JIeSITENIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO
OTCTamBaTh CBOIO TOYKY 3PEHHS, B HCKYCCHH
YMeTb BBIJIBUTATh KOHTPapryMEeHTHI,
nepedpasupoBaTh CBOIO MBICHb  (BJaJeHUE
MEXaHHW3MOM 3KBHBAJICHTHBIX 3aMEH);




— KpUTUYECKU OTHOCHUTBCS K
COOCTBEHHOMY MHEHHWIO, C  JOCTOMHCTBOM
IIPU3HABaTh OLIMOOYHOCTh CBOETO MHEHUS (eciu
OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— Tpeznsaratb aIbTEPHATUBHOE
penieHne B KOHGIUKTHOW CUTYaIWH,

— BBIICNATH OOIIYI0 TOYKY 3pEHHS B
JIICKYCCHUH;

— JoroBapuBaThcd O MpaBUIax U
BOMpocax JUIsl OOCY)XIEHHS B COOTBETCTBHU C
[IOCTaBJIEHHOM Niepe rPpyNIoi 3a1ayen;

— OpraHu30BbIBaThH yueOHoe
B3auMoJieiicTBUe B Tpymme (ompeaeniTs olmue
LIEJIN, PACHPEAEIISATh POJIH, TOTOBAPUBATHCS JPYT
C IPYTOM H T. 1.);

— YyCTpaHSATh B paMKax Juaiora
paspeIBEI B KOMMYHHKAIHMH, OOYCIIOBICHHBIE
HETIOHNMaHUEM/HETIPUATHEM co CTOPOHEI
cobecenHNKa 3agady, (HOPMBI WM CONCPKAHUS
Jaiora.
2.YMeHHE OCO3HAaHHO HCIOJb30BATh PEUYECBHIC
CpeacTBa B COOTBETCTBHM € 3ajgadeit
KOMMYHHUKAIIMM Uil BBIPAKCHHUS CBOMX UYYBCTB,
MBICJIEl U TIOTPeOHOCTEH Ui IUIAHWPOBAHUS U
pETYNSAIMM  CBOEH JeATENBbHOCTH; BIaJCHHE
YCTHOW M NMHUCBMEHHOM peublo, MOHOJIOTMYECKOH
KOHTEKCTHOU pedbro. OOyJaONIHiACs CMOXKET:

® ompeneiATh 3a/auy KOMMYHHKAIUN
U B COOTBETCTBHM C HEH OTOMpaTh peueBble
CpeICTBa;

® 0oTOMpaTh M HCIOJIB30BATH PEUEBBIC
CPEICTBa B MPOIIECCe KOMMYHHUKAIUH C IPYTHMU
JIOABMH (IHAJIOT B TMape, B MAJIOW TPYIIE U T.
1);

® [IpeACTaBIATH B  YCTHOH  WiIH
MUCBMEHHOH  (QopMe  pa3BepHYTBI  IUIaH
COOCTBEHHOM JCATEIBHOCTH,

® co0momaTh  HOPMBI  IYOJMYHOM
peuH, periaMeHT B MOHOJIOre M JIUCKYCCHH B




COOTBCTCTBHU C KOMMyHHKaTPIBHOﬁ 3aaaqe1‘/’1;

® BRICKa3blBaTb M 00OCHOBBIBATH
MHEHHUE (CyXAEHHE) W 3ampaliuBaTh MHEHUE
nmapTHepa B paMKax JUanora;

® JIpUHUMATh pemenue B xXoae
Jquajiora u CorjiaCoBbIBaTh €ro C CO6ece,I[HI/IKOM;

® C037aBaTh MMHCbMCHHBIC
KJIMIIAPOBAHHBIE» W OPUTHHAJIBHBIC TEKCTHI C
HCIIOJIb30BaAHUEM HEO0OXO0JUMBIX pedeBhIX
CPEICTB;

® HCTOIB30BaTh BepOabHBIC CPEICTBa
(cpencTBa JTOTHYECKOHM CBSI3M) IS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BEICTYIICHUS,

® CIOJIb30BaTh HeBepOaJIbHbIC
cpencTBa WM HanIAHBIE — MaTepualbl,
MOATOTOBJICHHBIE/0TOOpAaHHBIE oz

PYKOBOACTBOM YUHUTCIIA,

® jlenaTh  OIEHOYHBIM  BBIBOJ O
JOCTHKEHUH LeIH KOMMYHHMKaIUH
HENOCPEACTBEHHO rocie 3aBEepLICHUS
KOMMYHUKATHBHOTO KOHTaKTa U OOOCHOBBIBATH
ero.
3.®opMupOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B
obmacTy  WCTOJB30BaHUS ~ WHPOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX ~TEXHOJOTHH (mamee —
HKT). Obyuaronmiicss CMOXeT:

® [[eJICHANPAaBICHHO HCKaTb u
HCTIONB30BaTh  MH(MOPMAIMOHHBIE  PECYPCHI,
HEOOXOIUMBIE Ml  pemeHus Y4eOHBIX U
MIPAaKTUYECKUX 3aJ]1ad ¢ momoinbio cpeacts UKT;

® BEIOMpPATh, CTPOUTH M HCIIOIH30BAThH
aJIeKBaTHYI0 HWH(QOPMAIIMOHHYIO MOJENb IS
nepenavn CBOMX MBICJIEeH cpelncTBaMu
€CTECTBEHHBIX ¥  (OPMANBHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSIMH KOMMYHHKAITUH,

® BBIJCIATH HH(l)OpMaHI/IOHHBIﬁ aCIICKT
3aga4v, ONEpHUpoOBaATHL AaHHBIMHU, HCIOJIB30BATh
MOACJIb PECHICHUA 3a0a4H,




®  JICIIONb30BATh KOMIBIOTEPHBIE
TEXHOJIOTUHM  (BKJIOYash BBIOOp  aJE€KBATHBIX
3aja4e  MHCTPYMEHTAJIBHBIX  IIPOrPaMMHO-
annapaTHBIX CPEJCTB M CEPBUCOB) IS PELICHHS
nHQOPMAMOHHBIX ¥ KOMMYHHKAIIHOHHBIX
y4eOHBIX 3aJay, B TOM 4YHCIE: BBIYUCIICHUE,
HalMCaHWe TMHCeM, COYMHEHWH, JOKIJIJIOB,
pedeparos, co3qaHue MPE3eHTALUH 1 JIp.;

® jycrojp3oBaTh  MHpopMmanmio  C
Y4YETOM 3THYECKHX U TIPABOBBIX HOPM;
co37aBaTh HH(GOPMAIMOHHBIE PECYPCHl Pa3HOIO
THIIA U JUIS Pa3HBIX ayJUTOpUil, cobIIronaTh
UH(GOPMALMOHHYIO TUTHEHY U MTpaBHiIa
WHPOPMAIMOHHON 6€30aCHOCTH.

HaszBanue pasagena

ILtanupyemble pe3yJbTaThl

[
N (Tembr) JNYHOCTHBIE npeIMeTHbIE MeTAnpeIMeTHbIe
1. Bexkropsl e (opmupoBaH | YUEHHMK HAYYUTCS: PeryasituBnbie YV/I:
ue e  DopMyIHPOBaTH ONPEeTIeHNS U HIUTIOCTPHPOBATE
OTBETCTBEHH TIOHSTHSI BEKTOPA, €10 JUTHHBI, KOJUIMHEAPHBIX M PABHBIX 17. ymenue camocTosTeNbHO NIAHHPOBATH
oro BEKTOPOB; ILTEPHATHBHBIC IYTH J10CTHIKEHNS
OTHOIICHUA ®  MOTHBHPOBAThH BBEICHUE MMOHATHI U ACUCTBHIA, Lesiefi, 0co3HAHHO BBIOMpaTh Hanbosee
K y4eHnuto, CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMU S PEKTHBHEIE CTIOCOOBI pellIeHNs _
TOTOBHOCTH HPHUMEPAMH, OTHOCSAIIUMHECS K (PH3MIECKHIM BEKTOPHEIM YHeOHBIX M I03HABATENLHEIX 3a]1a%;
Iélnoco6H00T BCTMHIMHAM, . 18. ymenne ocymecTBaaTh KOHTPOIB 1O
1/1 ®  [IPUMEHATH BEKTOPHI U JEHCTBYS HaJl HOIMHU PH PELIEHUH pesyIIbTaTy H criocoly elicTBHS Ha
obysalonx | FCOMCTPHICCKHX 3a1at YPOBHE [POM3BOJIBHOIO BHUMAHHSA 1
oo K YCHHUK MOJTY4UT BOSMOKHOCTD. 5 BHOCHTb HEOOXOIMMbIE KOPPEKTHBBI;
CaMOpa3BUT ®  KCIIOJB30BATH BEKTOPHI IS PEIIECHHUS IPOCTENIIMX 3a/1au Ha 19
O 1 oTpe/ieNieHre CKOPOCTH OTHOCHTEIBHOTO JBHKEHUSI. . YMEHHUE aJIeKBaTHO OIICHUBATH
camo06pazo ®  CIOJb30BATh MOHATHUS BEKTOPOB U KOOPJMHAT ISl pELIEHUS NpaBUJIBHOCTD WJIN 0E1H60qHOCTB
BAHIIO HA 3a1a4 1o ¢pu3nKe, reorpaduu U APYrUM y4eOHBIM IIpeIMeTaM. BBITIOJIHEHHS y4eOHOM 3a/1a4H, ee
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE
2. Meto1 KOOpAUHAT ;(2)1;(:1113321111/11/1 VueHuK HAYUUTCS: BO3MO>XHOCTH €€ PEIICHHUS;
K 00y4eHHIO 7. ®opmynupoBath onpeaeneHre KOOPAMHAT BEKTOPa, (hOpMYIHpPOBATh U 20. HOHMMAHHE CYIIHOCTH AITOPHTMUYECKHX
u JIOKa3bIBATh TEOPEMBI O PA3JIOKEHUH BEKTOPA 110 JIBYM

HCKOJUIMHCAPHBIM BEKTOPAM. Bremonssats HeﬁCTBHH C BEKTOpaMu C

HpezlrmcaHnﬁ 1 YMCHUC HeﬁCTBOBaTL B




CoOTHOIIICHUE MEKIY
CTOPOHAMH H yTrIIaMU
TPEyroJbHHUKA.
CkanspHoe
MPOU3BEICHUEC
BEKTOPOB

Jn1Ha OKpy)HOCTU 1
IUIOMIab Kpyra

MIO3HAHUIO,
BEIOODPY
JanbHeunIer
0
o0Opa3oBaHU
s Ha Oaze
OpPHEHTHPOB
KH B MHpE
npodeccuit
u
npo¢eCCHOH
QITBHBIX
MIPEANOoYTEH
Wi,
OCO3HAHHOM
y
MIOCTPOCHHIO
UHIUBHIYaI
bHOH
oOpasoBaren
BHOU
TPaeKTOPUHU
C y4eToM
YCTOHYMBBIX
[I03HABATEINb
HBIX
HUHTEPECOB;

(hopMupoBaH
ue
LEJIOCTHOTO
MHPOBO33pe
HHS,
COOTBETCTBY
IOIIETro
COBPEMEHHO
MY YPOBHIO
pa3BuTus
HAayKU U
oOmiecTBeHH

3aJJaHHBIMU KOOPJUHATaMH.

8. ®opmynupoBaTh U BEIBOAHTH GOPMYIIEI KOOPAMHAT BEKTOPA Uepes
KOOPJHMHATHI €r0 KOHIA M Hayaja, KOOPAWHATHI CEPEINHBI OTPE3Ka,
JUTMHBI BEKTOPA M PACCTOSIHUS MEXIY TOUKaMH.

9. Pemwars 3a1a4u Ha IOCTPOEHUE, IOKA3ATEILCTBO H BHIYHCIICHHS.
Brienarts B yCIoBUM 3aJauu YCJIOBHE U 3aKmoueHue. Onupasch Ha
YCJIOBHE 33/1a4H, TPOBOJANTH HEOOXOANMBIE JOKa3aTeIbHbIC
paccyxaenus. ConocTaBIsITh NOTY4YEHHBIN pe3ysbTaT ¢ YCIOBUEM
3ajaun.

Y4EeHUK NOTYYHT BO3MOKHOCTD:
¢ BBIBOJIUTH M UCIIOJIB30BATh NPH PELICHHUH 3a/1a4 (OPMYJIbI
KOOpJAMHAT CEPEANHBI OTPE3KA, [JUIMHBI BEKTOPA, PACCTOSHUS MEXKIY
JIByMsl TOUKaMH, YPaBHEHUSI OKPYKHOCTH U NPSIMOI

Y4eHHUK Hay4uTCS:

e @DopMynupoBaTh M WUTIOCTPHPOBATH ONPEAEICHNUS CHHYCA,
KOCHHYCa, TAaHreHca M KoTaHrenca yriaos oT 0 go 180°;

e BBHIBOJUTH OCHOBHOE TPUIOHOMETPHUUIECKOE TOXKIECTBO U
(hopMyJIBI IPUBEICHUS;

e  (opMyIHpOBaATh U JOKA3bIBATh TEOPEMBI CHHYCOB H KOCHHYCOB,
NPUMEHSTD UX MPH PELICHUH TPEYTrOJIbHUKOB; OOBSICHATH, KaK
UCIIOJIb3YIOTCS TPUTOHOMETpHUeCcKHe (GOpMYIIbl B U3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH;

e  (QopMyIHpOBaTh ONpENEICHHS yIila MY BEKTOPaMH 1
CKaJIIPHOTO TIPOU3BEJICHNSI BEKTOPOB;

e  BBIBOJUTH (POPMYITY CKAIIPHOTO NPOU3BEACHHS Yepe3
KOOPJMHATHI BEKTOPOB;

e (QopMynHpoBaTh 1 0OOCHOBBIBATh YTBEP)KICHUE O CBOHCTBAX
CKaJIIPHOTO IIPOU3BEICHHUS;

®  HCTONB30BaTh CKAJSIPHOE MPOM3BEICHUE BEKTOPOB MPH PELICHUN
3aja4

YYEeHUK HOTYYUT BO3MOKHOCTD:

o q)OpMyJ'H/IpOBaTL 1 000CHOBBIBATh YTBEPKACHHUEC O CBOMCTBaxX
CKAJSIPHOT'O MPOMU3BEICHNS,

o Hcnonp3oBaTh CKaJISIpPHOC NPOU3BEACHUC BEKTOPOB IIPU PCHICHUU
3aJga4

YueHUK HayuuTCs:

9. ®opMyaHpPOBATH OIMPEICIICHHE TPABUIBHOTO MHOTOYTOJIbHHUKA,

10. dopmymupoBaTh U TOKA3BIBATH TEOPEMBI 00 OKPYKHOCTSX, OTIMCAHHOMN
OKOJIO MPABUIBHOI'O MHOTOYT'OJIbHUKA M BOMCAHHOM B HETO;

COOTBETCTBUM C NPCATIOKECHHBIM
AJITOPUTMOM;

21. ymenue caMOCTOATENHHO CTABUTh LEIH,
BBIOUPATh M CO3/1aBaTh AJITOPHTMBI IS
penIeHns y4eOHbIX MaTeMaTHIECKHUX
mpobiem;

22

YMEHHE TIAHUPOBATh U OCYIIECTBISITH
JIeSITeNIbHOCTh, HATIPABICHHYIO Ha
pellIeHUEe 3a/1a4 UCCIIe0BATEIBCKOTO
XapakTepa;

Ilo3HaBateabHbIe YY/I:

e  OCO3HAHHOE BJIAJICHHE JIOTHYECKHUMU
NEHCTBUSMU ONpEACTICHHS IOHATHIA,
0000IIeHNS, YCTAHOBICHHS
aHAJIOTHH, KJIaccH(UKAIINHA HAa OCHOBE
CaMOCTOSTEIILHOTO BBIOOpa
OCHOBAHUI U KPUTEPUEB,
YCTAHOBJICHHUSI POJIOBHIOBBIX CBS3CH;

e  yMEHHE yCTaHaBIMBATh NPUYHHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH
JIOTHYECKOE paccyskIeHHe,
YMO3aKJIl04eHHe (MHAYKTHBHOE,
JIEAYKTUBHOE U TI0 aHAJIOTHH)
BBIBOJIBI;

®  yYMEHHE CO3[aBaTh, IPUMEHATH U
peoOpa3oBEIBATH 3HAKOBO-
CHMBOJIMYECKUE CPENICTBA, MOJCIH 1
CXEMBI JUIS pelIeHHs Y9eOHbIX 1
MIO3HABATENBHBIX 33/1a4;

e  (QopMupoBaHHE U pa3BUTHE yUeOHOU
1 O0IIEN0Ih30BATEIECKOM
KOMIIETCHTHOCTH B O0JIaCTH
HCTIOJIE30BaHUs HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI




JBrxenus

Havansubie CBCICHUA
H3 CTEPEOMETPUN

on
MIPAKTUKH;

¢dopmupoBaH
ne
KOMMYHUKAT
HUBHOI
KOMIICTCHTH
OCTH U
oOLIeHny 1
COTpYIOHUYE
CTBE CO
CBEPCTHHUKA
MH,
CTapIIMHU
MJIAIITHMU
B
oOpazoBaren
BHOMH,
00IIeCTBEHH
0 TIOJIE3HOM,
y4eOHO-
HCCIIe0BaTe
JIBCKOM,
TBOPYECKOU
U IPYTHX
BHIaX
JIEATENLHOCT
u;

yMeHue
SICHO, TOYHO,
rpPaMOTHO
H3jaraTh
CBOH MEICIH
B YCTHOU U
MMMCHbMEHHOM
peuu,
IIOHUMATh
CMBICIT
MOCTaBJIECHH

11. BBIBOAMTH U MCHOJNB30BAaTh POPMYJIBI ISl BBIYUCICHUS IIOIIAAN
NPaBHJILHOTO MHOTOYT'OJIbHUKA, €r0 CTOPOHBI U pajiiyca BIMCAaHHOU
OKPYKHOCTH;

12. pemath 3aJa4M HA IOCTPOCHUE PABUIIBHBIX MHOTOYTOJIbHUKOB;

13. OOBACHITH MOHATHS JUIMHBI OKPY>KHOCTH H ITUTOIIAAN KPYTa;

14. BeIBOmUTH GOPMYJIBI AJISL BBIYUCICHHS JUTMHBI OKPY>KHOCTH ¥ JITHHBI
IyTH, TUIOIIAI1 Kpyra ¥ INIOIAIi KPYrOBOTO CEKTOPA;

YUeHHUK MOITYYHUT BO3MOKHOCTD:

15. mpuMeHSTH MoJTydeHHbIe (YOPMYITBI IPH PEIICHUH 33124

YdeHuK Hay4nTCH:

e  OOBSICHATH, UYTO TAKOE OTOOpAKEHHUE MIIOCKOCTH Ha ceOs U B
KaKOM CJIy4ae OHO Ha3bIBAETCS JBHKCHUEM IJIOCKOCTH;

L4 O6LSICHHTI>, YTO TaKOC OCCBasi CUMMETpPUs, HCHTPAJIbHAs
CUMMETpHs, IapaJUICIbHBIA IEPEHOC U NIOBOPOT;

e  00OCHOBBIBATh, YTO ITH OTOOPAKEHHUS IFIOCKOCTH Ha ceOsl
SIBIISTIOTCSI IBVDKEHUSIMIE, OOBSICHSTH, KAKOBA CBS3b MEXKIY
IBIDKCHUSMHE U HAJIOKCHUSIMUY;

YYCHUK HOTYYHUT BOSMOKHOCTD:

®  UTIOCTPUPOBATH OCHOBHBIC BHUBI ABIDKCHHIA, B TOM YHCIIC C

MTOMOIIIBI0 KOMITBIOTEPHBIX IPOTPaMM

Y4eHUK Hay4nTCH:

e  OOBACHATH, YTO TAKOE MHOTOTPAHHHUK, €T0 TpaHH, pEdpa,
BEPIINHBI, AMAarOHAIN, KAKOH MHOTOTPAHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKO€ N-yroJbHAas MPU3Ma, e€
OCHOBaHMs1, 0OKOBBIE TPaHU U OOKOBbIE pEOpa, Kakas
IIpU3Ma Ha3bIBACTCS NIPSIMON U KaKas HAKJIIOHHOH, 4TO
TaKO€ BBICOTA MPU3MBI, Kakas IpU3Ma Ha3bIBaeTCs
napasuIesIenune oM 1 KaKoi Napauienenumnes
HA3bIBAETCS NMPSIMOYTOJIbHBIM;

e  (opmynupoBaTh 1 0OOCHOBBIBATH YTBEP)KACHUS O
CBOWCTBE JUaroHaiel napaienenumnena u o KBaapare
JUaroHaJIX IpsMOYTOJIBHOTO NapalljelenuIeaa;

e OOBSACHSTH, YTO TaKO€ 0OBEM MHOTOIPAaHHUKA; BEIBOJUTD
(c momomkto npunImma Kapansepn) hopmyny o0bEmMa
MIPSIMOYTOJIBHOTO TTapaJUIeNIeTUNe1a; 0OBACHITD, KAKOH
MHOTOTPAaHHHK HAa3bIBAETCS MUPAMHUIOHN, YTO TaKOE
OCHOBaHHE, BepIINHa, OOKOBBIE TPaHU, OOKOBBIE PEOpa U
BBICOTA MTUPAMU/IbI, KaKas MUpaMHUia Ha3bIBaeTCA
MIPaBWIILHOM, 4TO Takoe arnodema IpaBHIbHON
ITMpaMUbl, IPUBOANTH (opMyITy 00bEMA TUPaMUJIBL;

(MKT-xoMneTeHTHOCTH);

(hopMHUpOBaHHUE MEPBOHAYATBHBIX
MpeACTaBICHUHN 00 uaesx u o
METOaX MaTeMAaTHKHU KaK
YHHUBEPCAIHHOM SI3bIKE HAYKU U
TEXHUKH, CPEACTBE MOACTUPOBAHUS
SIBJICHU U TIPOLIECCOB;

YMEHUE BUJETh MaTEeMaTHUECKYIO
3a7aqy B KOHTEKCTE MPOOIEMHOM
CHUTYaIlNH B IPYTUX TUCIUIUINHAX, B
OKpYXAIOLIEH JKU3HH;

YMEHHUE HaXOIUTh B PA3INYHBIX
HCTOYHUKAX WH(POPMAIHIO,
HEOOXOIUMYIO ISl peIICHUS
MaTeMaTHIECKUX poOIeM, 1
MIPEICTaBIATh €€ B OHATHOU (opMme;
MIPUHUMATh PELLIEHUE B YCIOBHIX
HETIOTHOW M U30BITOYHOM, TOUHOU 1
BEPOSITHOCTHOW MH(OPMAIIH;

YMCHHE TIOHUMATh ¥ UCTIOIh30BaTh
MaTeMaTHYeCKUe CPe/ICTBa
HarJIAJHOCTHU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JUIs WLTIOCTPAITUH,
MHTEPIPETAINH, APTyMEHTAIINH;

YMEHHE BBIABUTATh THIIOTE3BI TIPH
peleHn: y4eOHbIX 3a/1a4 ¥ TOHUMAaTh
HEOOXOIMMOCTh UX NIPOBEPKH;

YMEHHE PUMEHSATh HHYKTUBHBIC U
JIeTYKTHBHBIE CTIOCOOBI
paccyXIeHHUHN, BUICTh Pa3InIHbIC
CTpaTeruy PeIIcHHs 3a/1ad;

KommynukaTuBubie YY/JI:

YMEHHE OpPTaHH30BbIBATh yueOHOE
COTPYIHUYECTBO U COBMECTHYIO




O0 akcromax
UIAHUMETPHU

IToBTopenue. Pemenue

3a1a4

oH 3ajayu,
BBICTpauBaT
b
apryMeHTart
1o,
MIPUBOJIUTH
TIPUMEPEI U
KOHTpIpHUME
PHL;

KPUTHYHOCT
b
MBIIIICHUS,
yMeHHe
pacro3HaBat
b JIOTHYECKH
HEKOPPEKTH
ble
BBICKa3bIBaH
usl,
OTJINYATh
THIOTE3y OT
¢axra;

KpEaTUBHOCT
b
MBIILIJIEHYS,
MHULUATUBY
)
HaX0JYMBOC
Tb,
AKTUBHOCTh
npu
pelieHuu
reoMeTpuye
CKHX 3ajay;

yMEHUE
KOHTPOJIHUPO
BaTh
npolecc U

0OBSCHSTB, KAKOE TEJIO HAa3bIBACTCS LIMIMHAPOM, YTO
TaKoe €ro 0Ch, BHICOTA, OCHOBAHUsI, paAnyC, OOKOBast
HIOBEPXHOCTb, 00pasyromue, pa3BépTka OOKOBOI
MTOBEPXHOCTH, KAKIMH (POPMYITaMHU BBIPAXKAIOTCS 00BEM
U Ironaas 60KOBOM IIOBEPXHOCTH LUIMHAPA;
OOBACHATH, KAKOE TEJIO Ha3bIBACTCS KOHYCOM, UTO TaKOE
ero och, BEICOTA, OCHOBAaHHE, OOKOBas IOBEPXHOCTH,
oOpazyromue, pa3BépTka OOKOBOH TTOBEPXHOCTH, KAKUMHU
(opMynaMu BbIpaKaroTcss 00bEM KOHYCa M IUIOMIA b
OOKOBOIi TIOBEPXHOCTH;

OOBSICHATH, KaKasi TIOBEPXHOCTh Ha3bIBaeTcs cepoil u
KaKoe TeJI0 Ha3bIBaeTCA IIapoM, YTO TaKOe Pajuyc U
auametp cdepsl (apa), KakuMu GpopMysIaMu
BBIPXKAIOTCS 00BEM IIapa U IIIomans chepsl;

YYeHUK TOJIYINUT BO3MOKHOCTD:

n300pakaTh ¥ PACHO3HABATH HA PUCYHKAX MPU3MY,
TapaJuleNIenuIe ], MMPaMuy, IHIHHAP, KOHYC, Iap

JIESTEIBHOCTD C YYUTEIEM U
CBEPCTHUKAMH: OTPEIEIATH 1IN,
pacnpenenats GyHKIUU U POJIU
YYacCTHHKOB, 00IIIIE CIIOCOOBI
paboTsr;

yMeHHe paboTaTh B IPYIINe: HAXOIUTh
oO1ee pelieHne u pa3pemarhb
KOH()JIMKTHI Ha OCHOBE COTJIACOBAHUS
MIO3ULUHI U yu4eTa UHTEPECOB,

CITyIIaTh MApTHEPa;

(opMyIHpOBaTh, APryMEHTUPOBATH U
OTCTaWBaTh CBOC MHECHHUE;




pe3ynbTar
yueOHOI
MareMaTnye
CKOH
JeATEIEHOCT
u;

CIIOCOOHOCTH
K
SMOLMOHAb
HOMY
BOCITPUSTHIO
MarTeMaTuue
CKHUX
00BEKTOB,
3a7ad,
pelICHU,
paccyXacHu
51

HTroro:

TemaTtuuecKoe nnaHupoBaHue [ Knacc

HasBaHue pasgena

(Tembl)

OcHOBHOe coaepiKaHue

Konuuecrtso

yacos

KonuuecrtBo
KOHTPO/IbHbI

X pa6bor

MareMaTu4ecKuu SI3bIK.
Marematndeckass MOJEb.

UucrnoBsle u anredpandeckue Beipaxenus. [lepemennas. Jlomyctumoe 3HaUYCHUE
nepemeHHoil. Henonyctumoe 3HaueHne nepeMeHHou. [lepBble npencTaBieHus o
MaTeMaTUYECKOM SI3bIKE M O MaTEMATU4ECKOI Mojenu. JInHeliHble ypaBHEHUS ¢ OIHOU

KOOpHI/IHaTHaﬂ InpsaMas, BUAbI IPOMEIKYTKOB Ha HEM.

nepeMeHHoﬁ. JIuneiinrie YpaBHCHUSA KaK MaTEMAaTUYCCKUC MOICJIN PEAJIbHBIX chyaunﬁ.

13

1

Hauvanpunie

PaBencTBO reomerprueckux Guryp. MsmepeHue otpe3kos u yrios. JnHa oTpeskKa.

[psimas u otpesok. Touka, npsimas, otpe3ok. JIyd u yron. CpaBHeHUE OTPE3KOB U YTIIOB.

10




IreoOMCTPHUICCKHUC CBCIACHUA

I'panycHas mepa yrna. Enunanip! namepenns. Buapl yrios. BepTrkaiabHbie 1 CMEXHbIC
yrasl. buccektpuca yria. IlepnesukyasipHble IpsMBIE.

Jluneiinas GyHKIUSA

KoopauHaTHas II10CKOCTb. ANTOPUTM OTBICKAHUS KOOPJUHAT TOUKH. ANTOPUTM
mocTpoeHus TOUKu M (a; b) B IpsAMOYTOIBHOM cCHCTEMe KOOPIUHAT.

JluneitHoe ypaBHEHHUE C IBYMS IepeMEHHBIME. Pemienune ypaBaenus ax + by+ ¢ = 0.
I'paduk ypaBHEeHHs. ATOPUTM NOCTpOCHHUs rpaduka ypaBHenus ax + by + ¢ = 0.

Jluneiinas ¢pynkuus. HezaBucumas nepemenHas (apryMent). 3aBucuMast epeMeHHasl.
I'paduk nuneiiHoit pynknun. Haubosnpee 1 HauMeHblIee 3HAYEHUS JIMHEWHON QyHKINT
Ha 33JIJaHHOM ITpoMexyTKe. Bo3pacranue u yObiBaHHe TMHEHHOH ()yHKIUH.

Jluneitnast bpyuxuust y = kX u ee rpaduk.

B3anmuoe pacrnionoxenue rpaMKoB JTMHEHHBIX (QYHKIHUIL.

13

TpeyronbHuKn

Tpeyromnsauk. BricoTa, MeauaHna, OuccekTprca TpeyroiabHuKa. PaBHOOEApEHHBIE 1
PaBHOCTOPOHHHUE TPEYTOJILHUKH; CBOMCTBA U NPU3HAKU PAaBHOOEIPEHHOTO TPEYTroJIbHHUKA.
IIpu3Haku paBeHCTBa TpeyroabHUKOB. OKpyXHOCTB. [[yra, Xopaa, panguyc, Auamerp.
ITocTpoeHus ¢ mMOMOIIBIO HUPKYJIS U TMHEeHKH. OCHOBHBIE 331a4H Ha IIOCTPOCHHE:
JleJIeHHEe OTPE3Ka I0II0JIaM; TIOCTPOEHHUE YIjla, PABHOMY TaHHOMY; IIOCTPOEHUE
OMCCEKTPHUCHI YIJa; IOCTPOCHUE NEPIECHIMKYIISIPHBIX NPSMBIX.

17

Cucrembl IBYX JUHEHWHBIX
YPaBHEHUM C IByMs
IIEPEMEHHBIMU

Cucrema ypaBHeHHH. Pemienne cucremsl ypaBHeHuid. ['paduueckuii MeTo | peleHust
CHCTeMBI ypaBHEHUH. MeToa MoacTaHOBKH. MeToa areOpandeckoro CIoXKeHHUs.

CucTeMsl IBYX JTMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMH KaK MaTeMaTHUECKHe
MOJIENTN peaTbHBIX CUTYAINH (TEKCTOBBIE 3a/1a4H).

12

[TapaiutenbHbIE IPSMBIE

[NapasuienbHbIC U IEPECEKAIONIUECs MPsMbIe. TEopeMbl 0 MapayuIeIbHOCTH MPSMBIX.
Omnpenenenne. AKCHOMBI U TeopeMbl. Jloka3aTenbCTBO OT NpoTUBHOTO. Teopema,
oOpaTHast JTaHHOM.

13

CreneHp ¢ HaTypaJbHBIM
IoKazaTejeM U eé
CBOMCTBA

Crenens. OcHoBaHue creneHd. Ilokaszarens crenenu. CBoiiCTBa CTENEHH ¢ HATYPaIbHBIM
HOKa3aTeaeM. Y MHOKEHUE U JIeJICHHE CTeNeHe! ¢ OJMHAKOBBIMU NoKa3aTessiMu. CTeneHb
C HyJIEBBIM IIOKa3aTelIeM.

CooTHOIIEHUST MEXKTY
CTOpOHAMHU U yriamMu
TpPEYroJibHUKa

CyMmMa yriioB TpeyroyibHuKa. BHelHue yriel TpeyroabHUKA. Buasl TpeyroisHIKOB.
TeopeMa 0 COOTHOLIEHUSIX MEXAY CTOPOHAMU U YIJIaMHU TpeyroyibHuKa. HepaBeHCTBO
TpeyrojabHuka. IIpsMoyrojbHble TPEYrOJIbHUKU; CBOMCTBA U IIPU3HAKU PABEHCTBA
NIPSIMOYTOJIbHBIX TPEYIOJbHUKOB. PaccTossHuE OT TOUkM 10 npsiMoil. PaccTosiHue mexny
napajuieJIbHbIMU NPsIMBIMU. I1ocTpoeHus ¢ TOMOILIBIO IMPKYIIS U TMHEHKH. [locTpoeHue
TPEYrOJbHUKA 10 TPEM JIEMEHTaM.

18




Onnounensl. Onepanuu
HaJl HUMU

OpaouneH. Kosppumment ognowrena. CraHgapTHEINA Bua oxHowIeHA. [lomoOHbIe
OJHOYIEHBI.

CroXxeHue OJHOWICHOB. Y MHOKEHHE OJHOUYJICHOB. Bo3senenune ogHowieHa B
HaTypaJIbHYIO0 CTCIICHbD. HCHGHI/IC OIHOYICHA HAa OJHOYJICH.

10.

MHuorounensl. Onepanuu
HaJl MHOTO4JIEHAMU

Mmuorownes. Ynenst MHOTOwIeHa. J[Byunen. Tpexunen. [IpuBenerne noqo0HBIX YJICHOB
MHorowrieHa. CTaHAapTHBIN BUA MHOTOWICHA.

CroskeHue U BRIUMTAHHE MHOTOWICHOB. YMHOXCHHE MHOTOYJICHA Ha OIHOYJICH.
VMHOXKEHHE MHOTOWICHA HA MHOTOWICH.

KBanpat cyMMBI B KBajpat pa3HOCTH. Pa3HocTh KBanpaToB. PasHOCTE KyOOB U cymMMa
KyOOB.

HCHCHHC MHOI'o4JICHa Ha OJHOYJICH

15

11.

Paznoxxenne MHOTO4YJICHOB
Ha MHOKHTCJIN

Brinecenue o01ero MHOXHTENS 32 ckoOku. Crioco6 rpynmupoBku. Pasznoxenue
MHOTOYICHA HA MHOXKUTEIH C MTOMOIIBIO ()OPMYJT COKPAIIEHHOTO YMHOXKCHHUS,
KOMOHMHAIMU pa3inuHbIX npueMoB. Cokpaiienue anredpandeckoi apoou. ToxaecTso.

16

12.

DOyHKIUN y:X2

2 o — 2 o
Oyukuus y = x°, ee cBoiicTa 1 rpaduk. OyHKIMs y = -x°, ee CBOWCTBa U rpaduk.
I'paduueckoe penieHne ypaBHEHHH.

Kycounas ¢pynkuus. Urenue rpaduxa ¢pynkipn. O6aacts onpeaeneHus GyHKIHH.
[epBoe npencraBieHune 0 HenpepbIBHBIX (GyHKIUIX. To4ka paspbiBa. Pa3bscHeHue
cmbicna 3ammcu y = f(X). OyHKIHOHAIBHAS CHMBOJIHKA.

10

13.

Oo6o0maroree
MOBTOPEHUE (BKJIIOYAET B
ce0s DJIEMEHTBI
ONMCATEIBHON
CTaTUCTUKH)

16

UTtoro:

170

12

TemaTtuueckoe nnaHupoBaHue 8 knacc




HassaHue pa3gena

(Tembl)

OcHOBHOe copgeprkaHue

KonunuecrtBo

yacos

KonuuecrtBo
KOHTPO/IbHbI

X pa6bor

Anreb6panueckue aApodu

[Nonsarue anrebparyeckoit ApoOu. OCHOBHOE CBOKWCTBO anreOpandeckoii Ipoou.
Coxparmiernune anredpanmdeckux apoOeit. CioxXeHne u BEIYUTaHHE anredpamdecKux
npoOeit. YMHOXKEHHUE U JeTicHue anredpandeckux apodeii. Bo3eneHue anredpanyeckoit
JIpo0u B cTerneHb. PannonaabHOe BeIpaxkeHue. PaimonansHoe ypaBHeHue. Perenue
palMoHaNbHBIX YpaBHEHUH (TIepBbie peacTaBieHus). CTEneHb ¢ OTPUIATENLHBIM IIEITbIM

IIOKa3aTcCJICM.

21

2

YeTbIpEXyTroabHUKH

MHOroyroJbHUK, BBITYKJIbIH MHOTOYTOJIBHHK, YeThIpeXyronbHuK. CyMMa yIioB
BBIITYKJIOTO MHOTOYTOJIbHUKA. BIMcaHHBIE M ONTMCAaHHBIE MHOTOYTOJbHUKH. [IpaBuIbHEIE
MHoroyroiasHHUKH. [Tapannenorpamm, ero cBoicTBa 1 npu3Haku. [IpsMoyronsHuUK,
KBajpat, poM0, NX CBOWCTBA M MPU3HAKH. T panenusi, CpeaHss TMHUS TPATCLUH;
paBHOOeipeHHas Tpanenus. OceBas M ICHTpalIbHa CHMMETPHSL.

14

Oyuknui Y=VX. CBOICTBA
KBaJIpaTHOTO KOPHS

OyHKIMS Yy = ax’, ee rpaduk, cBoiictBa. OyHkmms y = k/x , ee cBoiicTBa, rpaduk.
T'unepbona. Acumnrora. [Tocrpoenue rpagukoB pynkuuit y =f(x + 1), y=f(x) +t,y =
f(x +1) + t, y = -f(x) mo u3BecTHOMY rpaduky dynkimu y = f(x). KBagpaTHslii TpexuiieH.
KBapnparuunast ¢pyHkiusi, ee cBoiictBa u rpaduk. [lonsTue orpannueHHON GyHKINH.

I'paduueckoe penieHre KBaapaTHbIX YpaBHEHUH.

19

[ Inmontans

Ilonarue muomanu MHOroyroJibHuKa. [1no1many npsMoyroiasHuKa, apauienorpaMma,
TpeyrojpHHUKa, Tpanenuu. Teopema [Tudaropa.

14

KBagpatuunas pyHKLMS.

Oynkius y=k/X

Panmonanensie uncna. [TonsTHE KBaAPaTHOTO KOPHS U3 HEOTPULATEIBHOIO YHCIA.
HppanuonansHble unciaa. MHOXECTBO JeHCTBUTENBHBIX yucen. DyHKIUS * = ¥ ee
cBoiicTBa 1 rpaduk. Bemykinocts pynkmum. O0xacTs 3HaueHHH GpyHKnnu. CBOHCTBA
KBaJIpaTHBIX KopHe#. [IpeoOpa3zoBanue BRIpAKEHUH, COACPIKAIINX OMEPAIHIO H3BICUCHUS

KBaJIpATHOT'O KOPHH. OCBO60>K,HCHI/IC OT UPpPALlMOHAJIBHOCTHU B 3HAMCHATCEJIC ,HpO6I/I.

Monyns neictBurensHoro yncna. ['paduk ¢pynkun y = IxI. dopmyna d =)

17




[TogoGHBIE TPEYTrONBHUKU

[Tono6usbie TpeyroapHuky. [Ipu3Haku momo0ust TpeyronsHUKOB. [IpuMenenne monodus k
JI0Ka3aTeNbCTBY TEOPEM U pemieHHIo 3aa4. CHHYC, KOCHHYC U TaHT'€HC OCTPOro yria
IIPSAMOYTOJIBHOTO TPEYTOIbHUKA.

19

KBangpaTtHbie ypaBHEHUSA

KBanparHoe ypaBHenue. [IpuBeneHHOe (HEMPUBEICHHOE) KBaJPaTHOE YPaBHEHHUE.
[TomHOE (HenoHOE) KBagpaTHOE ypaBHEeHHE. KopeHp kBampaTHOTO ypaBHEeHUs. Penenne
KBaJPaTHOTO YPaBHEHUS METOIOM PA3JIOKEHHS HA MHOKUTEIN, METOAOM BBIICICHUS
MIOJIHOTO KBajpara. JluckpumuHaHT. @OopMyJibl KOPHEHN KBAPAaTHOTO YPABHEHMUS.
[TapameTtp. YpaBHeHue ¢ napamMeTpoM (HadallbHbIE MTPEICTABICHHS). AJTOPUTM PEIICHHS
palMOHAIBHOTO ypaBHEHUs. bukBapaTHOEe ypaBHeHHE. MeTo] BBEIEHUsI HOBOU
HepeMeHHOﬁ. PaHI/IOHaHLHLIe YpaBHCHUA KaK MAaTEMATUYCCKHUEC MOACIIN PEAJIbHBIX
curyanuid. YacTHele ciydau GopMyIbl KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
PasnoxeHne KkBagpaTHOTo TpeX4ieHa Ha TMHEIHbIE MHOKUTENN. MppannonansHoe

YpaBHCHHC. MeTOZ[ BO3BCACHUA B KBaJpar.

20

OKpYyXHOCTb

BsanMHOe pacnonoxeHne NpsMon U okpykHocTu. KacaTenbHas K OKpY»KHOCTH, €€
CBOWCTBO U NMpH3HAK. LleHTpabHbI, BIUCAHHBIH YIJIbl; BEIUNYNHA BIIMCAHHOTO YTIa;
JBYX OKPYKHOCTEH; pABEHCTBO KaCaTENbHBIX, IPOBEACHHBIX U3 OJHON TOUKH.
Merpuueckrue COOTHOLIEHHS B OKPY>KHOCTH: CBOMCTBA CEKYIIUX, KACATEIbHbBIX, XOP/.
OKpy»XHOCTB, BIMCAaHHAS B TPEYTOJIbHUK, U OKPY’KHOCTb, OITUCAHHAS OKOJIO
TPEeYrojbHUKA. BriucaHHble U ONUMCaHHBIE YETBIPEXYrOJbHUKY. BIIMCaHHBIE U ONUCAaHHbIE
OKPYHOCTU IPABUJIbHOTO MHOTOYTI'OJIbHUKA.

17

Hepasencta

CBoiicTBa UHCIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ epeMeHHOI. Perienne HepaBeHCTB ¢
nepeMeHHoi. JInneiiHoe HepaBeHCTBO. PaBHOCUIBHBIE HEpAaBEHCTBA. PaBHOCHIIBHOE
npeoOpa3oBaHue HepaBeHcTBa. KBaspaTHOE HEPAaBEHCTBO. ANTOPUTM PEIICHHS
KBaJIpaTHOTO HEpaBeHCTBA. Bo3pacraronias ¢pyHKIms. Y ObIBaomas QyHKIHS.
HccnenoBanne GpyHKIMI HA MOHOTOHHOCTD (C UCIIOJIb30BAaHHEM CBOWCTB YHCIIOBBIX
HepaBeHCTB). [IpnbnKkeHHbIe 3HaUEeHHS ASHCTBUTEIBHBIX YHCEN, HOIPENTHOCTh

MIpUOIIMKEHNUS, TPHOIIKECHNE TI0 HEJOCTATKY B N30BITKY. CTaHIapTHBRINA BUJI YHACIA.

16

O6o0maroiee MOBTOPEHUE

(BKJIOUAET B ce0s

13




OJICMCHTEI

KOMOWHATOPHKH)

UTtoro:

170

13

Tematunueckoe nnaHupoBaHue 9 knacc

Konuuecrtso
Ha3sBaHue pasgena KonunuectBo
OcHoBHOe cogeprkaHue KOHTPO/IbHblI
(Tembl) Yyacos
X pabor
PaI_II/IOHaJ'IBHBIe JluHeltHbIC U KBaJpaTHBIC HEPABEHCTBA (IOBTOPCHIE). 14 1

HCPABCHCTBA N UX CUCTCMBbI

PanuonansHOE HCPABCHCTBO. Meton HWHTEPBAJIOB.
MHoxecTBa U oriepanru HaJl HUMU.

Cuctema HepaBeHCTB. PelieHne cucTeMbl HEpaBeHCTB.

Bekrtopsl

[NonsTre BekTopa. AGCONIOTHAS BETMYMHA M HAaIIpaBJIeHHE BEKTOpa. PaBeHCTBO
BeKTOpOB. CI0XKEHNE U BEIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPOB. Y MHOKECHHE
BekTopa Ha unciyo. KommnHeapHsle BeKTOPHI. Pa3nokeHne BekTopa 1o KOOpAUHATHBIM
BekTopaM. KoopauHatel BekTopa. [Ipocreiimme 3aauu B KOOpAUHATAX. Y pPaBHEHHE
OKPY>KHOCTHU U NIPSIMOIA.

CucrteMbl ypaBHEHUN

PanuoHaabHOe YpaBHEHHE C JBYMS [IEPEMEHHBIMU. Pelnenue ypasaenus # =¥ =0
PaBHOCUIBHBIE ypaBHEHHUS ¢ JByMs epeMeHHbIMU. DopMysa pacCTOSIHUS MEXKAY IBYMsI
TOYKAMH KOOPAMHATHOM miockocty. ['paduk ypasuenus =4 +lr=#"=1" Cycrema
YpaBHEHHUH C IByMs NlepeMeHHbIMU. Pelenue cucreMsl ypaBHeHuid. HepaBeHcTBa u
CUCTEMbI HEPABEHCTB C ABYMs [1IEPEMEHHBIMHU.

MeTonp! pemeHnst CHCTEM ypaBHEHUH (METO MOCTaHOBKH, alredpandecKoro
CIIO’KEHUSI, BBEJICHNS HOBBIX IIEPEMEHHBIX) PABHOCHIBHOCTD CHCTEM YPaBHEHUM.
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CucreMsl ypaBHeHI/Iﬁ KaK MaTeMaTU4€CKUC MOJIC/IN PCAJIbHBIX chyauMﬁ.

Merton kKoopiUHAT

Pasnoxxenue BeKTopa 1o IByM HEKOJITMHEeapHbIM BekTopaMm. KoopnuuaTsl Bektopa. Csi3b
MEXAY KOOpAMHATaMU BEKTOPa U KOOPAMHATAMH €r0 Hayasia v KOHIIa.

IIpocreiiiue 3a1aun B KOOpAXHATaX. Y paBHEHHUE JUHUM HA TUIOCKOCTH. Y paBHEHUE
OKPYKHOCTH U MPSIMOM

10

Yucnosble GyHKIUU

®Oyukuus. HezaBucumas nepemenHas. 3aBucumas nepeMernasi. O01acTb onpeaeaeHus
¢ynkiun. EcrectBeHHas obnacth onpenenenus Gpynkuuu. O0nacts 3Ha4eHUH QyHKIUH.

Cnoco0bl 3ananus QyHKIUY (aHATUTHYECKUH, TpadUuecKuii, TaOJINYHBIN, CIIOBECHBIH).

CaoiicTBa (pyHKIMH (MOHOTOHHOCTb, OTPAHUYEHHOCTb, BBITYKJIOCTh, HAaHOOJIbIIEE 1
HaMMEHBbIIIee 3HAUCHUs, HETPEPHIBHOCTB).

¥=

&
Hccnenosanue QyHKumit; F=¢, r=kitm p=ss g

B L

Yérnbie 1 Heu€THBIE PYHKIMU. AITOPUTM HCCIIeI0BaHU QYHKIUHU Ha YETHOCTB.
I'padmkn u€rHol 1 He4ETHOH PyHKUMIL.

CreneHHas QyHKIUS ¢ HATYpaJIbHBIM MTOKa3aTeseM, eé cBolicTBa u rpaduk. CTeneHHas
(YHKIMS C OTPHLIATEIBHBIM LIENBIM TT0Ka3aTeneM, e€ CBOMCTBa U Tpaduk.

OyHKIMA =47 & cBoiicTBa 1 rpaduk.

24

CoOTHOIIIEHUE MEXTY
CTOPOHAMU U YIJIAMH
TpeyroiabHuka. CkansipHoe
MIPOU3BECHUE BEKTOPOB

CuHyc, KOCHHYC M TaHT€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TpeyroabHUKOB. COOTHOIIEHHUS MEX/1y CTOPOHAMH U YIJIaMH TpeyrojabHuKa. CKaIspHOe
IIPOU3BEJIEHUE BEKTOPOB U €r0 IPUMEHEHHUE B TEOMETPUUYECKUX 3a1a4ax.

11

[Iporpeccun

UYuciosas mociuenoBaTeabHOCTh. COCOOBI 3aJaHUS YMCIOBBIX TOCIIEI0BATETLHOCTEH
(aHanMTHYECKUH, CIIOBECHBIH, peKYpPEHTHBIN). CBOHCTBA YHCIOBBIX
IOCIIEI0BATEILHOCTEH.

Apundmernueckas nporpeccust. @opmyia n-ro wiena. @opmyna cyMMBI 4JIEHOB
KOHEYHOW apr(pMeTHIeCKON IIPOrpecCuH.

XapaKTepI/ICTI/I‘{eCKOC CBOICTBO. FeOMC’I‘pI/I‘IeCKaﬂ mnporpeccus. CDopMyna n-ro 4jcHa.
(DopMyna CYMMBI 4JICHOB KOHEYHOU FeOMCTpH‘IGCKOﬁ Iporpeccuu.

XapaxkTepucTHieckoe cBoHcTBO. IIporpeccun 1 6aHKOBCKHE PacyEThI.

14

JlnHa OKPYKHOCTH U

[IpaBunbpHBIE MHOTOYTONBHUKH. OKPYKHOCTH: OITMCAHHAS OKOJIO TPaBHIILHOTO
MHOTOYTOJIbHHKA U BIMCaHHas B Hero. [locTpoeHne npaBuiIbHBIX MHOTOYTOJIbHUKOB.

12




IJIOIAJIb Kpyra

HJ’II/IHa OKPYKXHOCTHU U TUIOMIadb Kpyra.

DIEeMEHTBI
KOMOWHATOPHKH,

CTaTUCTHUKH U TCOPUU

KOMGI/IHaTOpHI)Ie 3aJa4yu. HpaBI/IJ'IO YMHOKCHHUH. (I)aKTopHan. HepeCTaHOBKI/I.

I'pynnuposka nadpopmaunu. O0muit psia nanHeIX. KpaTHOCTE BapuaHThI U3MEPEHUSL.
Tabnuunoe npencrasienue nHpopmanuu. Yacrora BapuaHThl. ['paduueckoe
npeacrainenue nHpopmannu. [lonuron pacnpeneneHns TaHHBIX.

FI/ICTOFpaMMa. Yucnopslie XapaKTCPpUCTUKHN JaHHBIX U3MCPCHUA (pa3Max, Monaa, CpeaHee
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BEPOSITHOCTEM SHAEHHE)
Beposaraocts. CoObITHE (CiTydaiiHOE, TOCTOBEpHOE, HeBO3MOXHOe). Kitaccuueckas
BEPOATHOCTHASA CXeMa.
[TpotuBomnonoxxHsle coObITHA. HecoBMecTHBIE COOBITHS. BEeposSTHOCTE CyMMBI ABYX
COOBITHI. BEpOATHOCTH POTHBOIOIOKHOTO COOBITHS. CTATUCTUYECKAS YCTOWIHBOCTb.
CraTtuctuueckasi BEpOSITHOCTb.
10 I[BI/I)K@HI/I}I OtoOpaxenue miockocTy Ha ce0s. [Tonstne nBkenns. OceBas M IEHTpaIbHAS 8

CUMMCTpHH. HapaﬂHeHbHHﬁ NEPEHOC U MOBOPOT. Hanoxenus n JBHKXCHUS.

11.

HavanbeHbie cBeIleHUS U3
CTepEOMETPUH

IIpenmer crepeomeTpun. ['eomeTpudeckue Tena U MOBEPXHOCTH. MHOTOTpaHHUKHU:
MpU3Ma, Iapauieenumne, mupamMuaa, GopMyIibl sl BRIUUCICHHU UX 00beMoB. Tena u
MOBEPXHOCTH BPALICHUS: IMIIMHIP, KOHYC, cdepa, map, GopMyJIbl s BBIYHCICHHS UX
TUIOIIAIeH TIOBEPXHOCTEH 1 0OHEMOB.

00 akcnomax
TJIAaHUMETPHUH

O6o0maroiee MOBTOPEHUE

21

UTtoro:

170
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