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PaGoyas nporpamma 1o reorpadun mna 10-12 knaccos paspaGoTaHa Ha OCHOBe TpeOoBaHHH
K pe3yIbTaTAM OCBOCHHS OCHOBHOH 00Ieo0pasoBaTensHOll MporpamMMel cpefHero obmero o6pa-
3oBanug MKOY «COIII Ne3 r. BogaiiGo».

YueOupiii mpenMer «MaTeMaTHKa» peann3yercs depe3 OGA3aTeNbHYIO YacTh YYEGHOTO IUIaHa.
PaGouas mporpamma «Maremarukay mis  10-12 xmaccos paccumtana Ha 69 9acoB B COOTBETCTBHH C
yue6HbM 1aHoM MKOY «COIII Ne3 r. Boxaii6o »:

10 kacc - 175 gacos (5 4acoB B HEAEIO)

11 xmace - 170 yaca (5 yacos B Henem0)

12 xnacc — 144 yaca ( 4 yaca B HeZEO)

Cpok peanusanuy nporpamMMsl - 2 roga.

HcnonbzyeMble YHeOHHKH:

ABTOp/aBTOpCKHIT HamnmenoBanne Knacce HznaTeancTBo
KOJJIEKTHB y4eOHMK2A

Mopnkosuu AT Anrebpa 10, 11, 12 «IIpocBemenuey
Aranacsau JI.C. I'eomeTpus 10,11, 12 «IIpocBemenuey

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI MATEMATHKH B 10-12 KJIACCAX
JIHYHOCTHBIE PE3Y/IBTATBI

1) Poccuiickas rpaxaanckas HAEHTHYHOCTD, MaTPHOTH3M, YBOKCHHE K CBOEMY HAPOJY, HyBCTBA OTBETCTBEHHOCTH
nepes Poaunoi, ropaoctu 3a csoi Kpaii, csoio PonHy, NpoLIioe 1 HACTOMLISe MHOFOHALMOHAJILHOTO HAPOIa
Poccun, yBakenue rocyapcTBeHHbIX CHMBOOB (repd, duiar, rumu);

2) rpaxAaHCcKas MO3MUMA KaK aKTHBHOTO H OTBETCTBEHHOTO YJICHA POCCHIICKOro OBIIECTRA, OCO3HAIOILETO CBOM
KOHCTHTYIHOHHBIE NPaBa H 00S3aHHOCTH, YBAKAIOLICIO 3aKOH U NIPABOIIOPAIOK, 061aalonero uyBCTBOM COBCT-
BEHHOTO JOCTOMHCTBA, OCO3HAHHO NPHHEMAIOMIErO TPATMLIMOHHBIE HALIMOHATHHEIE U 0BLIeYETOBeYecKue IryYMaHu-
CTHYECKHE U JeMOKPATHYECKHE LIEHHOCTH;

3) roToBHOCTL K cayxeHito OredecTny, €ro 3alure;

4) chOpMUPOBAHHOCTH MUPOBO3BPEHHS, COOTBETCTRY IOLIETO COBPEMEHHOMY YPOBHIO PA3BHTHI HAYKH H OBIIecT-
BEHHOM NPAKTHKH, OCHOBAHHOIO HA JUANIOTe KYJBTYP, a TAKKE PasnnutbiX GopM oOLIECTREHHOTO CO3HAHMS, 0CO3-
HAHHE CBOEIO MECTa B NMOJMKYJIbTYPHOM MuUpe:

5) ¢pOpMHPOBAHHOCTHL OCHOB CAMOPA3BHUTHA U CAMOBOCHHTAHMS B COOTBETCTBMHU € OOLICHENOBEUECKUMH [IEHHO-
CTAMU W UACAJIAMH TPAXKAAHCKOro 061EeCTBA: FOTOBHOCTE U CIIOCOBHOCTb K CAMOCTONTEIILHOMN, TBOPUECKOH U OT-
BETCTBEHHOI AEATE/IbHOCTH;

6) TONIEPAHTHOE CO3HAHME H NOBEACHHE B NOMHKYJILTYPHOM MHPE, FOTOBHOCTH M CNIOCOBHOCTb BECTH AHAIOT C
JPYraMH JIIOJbMM, JOCTHIATE B HEM B3aMMOIIOHMMAHNA, HAXOAUTH OOLIHe HEeJIH ¥ COTPYAHUYATD JIIS MX JOCTHKC-
HHS, CrIOCOBHOCT NPOTHBOCTOATEL MAEONOTMH SKCTPEMU3MA, HALMOHAIN3MA, KCeHOGOOUH, HHCKPUMHHALMH 110
COLMANIBHBIM, PEJIHTHO3HBIM, PACOBBIM, HAUMOHANLHLIM NPH3HAKAM M APYTHUM HETATHBHBIM COLMAILHBIM SBACHH-
SIM; '

7) HaBBIKA COTPYAHMUECTBA CO CBEPCTHHKAMM, I€TbMH MIIALLETNO BO3PACTA, B3POCAbIMEI B 06pazoBarenbHoOH, 06-
UICCTBEHHO MONE3HOH, yueOHO-UCCIIeROBATENBCKOI, MPOSKTHOMN U APYrHX BUAAX JAEATENLHOCTI,

8) HPaBCTBEHHOE CO3HAHME U MOBEICHHE HA OCHOBE YCBOEHII O0ILEUEIOBEUCCKHX LIEHHOCTE ],

9) roToBHOCTE M €NOCOOHOCTL K 0OPa30BAHHIO, B TOM YHCIE CAMOOGPA30BANUIO, HA NPOTSLKEHIH BCEH KU3HM;
CO3HATENILHOC OTHOIICHHE K HENPEPLIBHOMY 00Pa30BaHUIC KAK YCI0BHIO YCeUIHOM npodecciodansHoii 1 obie-
CTBEHHOM JeSTENBHOCTH;

10) scTeTHueCcKOe OTHOLIEHHE K MUDY, BKJTIONAS 3CTETUKY OBITA, HAYMHOTO H TEXHHYECKOrO TBOPUECTBA, COPTa,
001ICCTRCHHBIX OTHOLICHHIA:

11) npyHSTHE H peaT3aLMs UEHHOCTEH 310poBoro 1 GesonacHoro ofpasa sxxu3Hu, nOTpeBHOCTH B (PU3HIECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-0310POBHTE/ILHOM JAEATENBHOCTBIO, HENPHATHE BPETHBIX NPUBHI-
HeK: KypPEeHUS, yIIOTPeONCHHS alIKOroisi, HAPKOTHKOB;

12) GepexcHoe, OTBETCTBEHHOE H KOMITETEHTHOE OTHOLIEHHME K (PU3HUECKOMY M NCHXOIOIMHUECKOMY 310POBbIO, KK
cOOCTBEHHOMY, TaK W APYTHX NIOJEH, YMEHHe OKa3bIBATE MEPBYIO OMOLILL;

13) oco3HanHbli BEIOOP Oyaylueii npodeccuu ¥ BOMOKHOCTEL peain3auuy cOOCTBEHHBIX JKU3HEHHBIX [UIAHOB,
OTHOWEHHE K NPO(ecCHOHANBHON ASSTENBHOCTH KAK BOZMOKHOCTH YUACTHS B PELIEHHH JIMYHBIX, OOLLECTBEHHbIX,
rOCyAapCTBEHHLIX, OOIICHALMOHATLHEIX TipobneM;

14) cOpMHUPOBAHHOCTD 3KOJIOFMYECKOTO MbILLICHHS, IIORHMAHHA BIMSHHS COLHAIbHO-0KOHOMHYECKUX IIPoLec-
COB Ha COCTOAHHE MPHPOLHOHA U COUMANBHOM cpeabl; NPHOOPETEHHE ONbITA FKOJIOTrO-HANPABIEHHOH JeITe/IbHOCTH;
15) oTBETCTBEHHOE OTHOLICHHE K CO3/IaHHIO CEMbH Ha OCHOBE OCO3HAHHOIO TIPHHATHA UEHHOCTEH ceMeliHOoM JKu3-
HU.




—~  OpHEHTauus OOy4alomMXCS HAa MOCTIKEHHE JHYHOTO CYaCThs, PEAM3aLMIO MO3ZHTHBHBIX H3HEHHBIX
NEPCNEeKTHB, HHULHATHBHOCTh, KPEaTUBHOCTb, 'OTOBHOCTE H CMOCOOHOCTh K JINYHOCTHOMY CaMOOIpPEAENIEHHIO,
CNOCOGHOCTh CTAaBUTh LieJIH M CTPOHTH KH3HEHHBIE [UIAHBL,

—~ TOTOBHOCTb H CMOCOOHOCTH obecmeyuTh cebe M CBOMM ONU3KUM AOCTOMHYKO >KH3HB B IpOLECCE
CaMOCTOATENBHOIM, TBOPYECKOH H OTBETCTBEHHOM AESTEILHOCTH;

—  TOTOBHOCTb H CNOCOOHOCTH O6YYaIOUMXCS K OTCTAUBAHHIO JINYHOI'O JOCTOMHCTBA, COOCTBEHHOrO MHEHHS,
FTOTOBHOCTL H CHOCOOHOCTH BBIPAabaThIBATH COOCTBEHHYIO MO3HUHMIO MO OTHOIUIEHHIO K OOLIECTBEHHO-
NOJUTHYECKHM COOBITHAM MPOLIOFrO M HAcCTOALIEro Ha OCHOBE OCO3HaHHMA U OCMBICIEHHS MCTOPHM, AYXOBHBIX
UECHHOCTEH M JOCTIOKCHUH Hallel cTpaHbl;

~ TFOTOBHOCTb M CHOCOGHOCTh OOyuaroIIHXcs K CaMOPa3BHTHIO M CAMOBOCHHTAHHIO B COOTBETCTBHH C
o0LIEYEIOBEYECKHMH  LIEHHOCTAMH H  MAEalaMH TIPaXIaHCKOTO oO6IecTBa, MNOTPeGHOCTh B (HH3UUECKOM
CaMOCOBEPLIEHCTBOBAHUH, 3aHATUAX CIOPTHBHO-03JOPOBHTENBHOMN JEATENEHOCTHIO;

-~  TIPHHATHE U peasid3auus LeHHocTeH 3nopoBoro u 6e3somacHoro ofpasa >ku3HH, GepexHoe, OTBETCTBEHHOE
H KOMIIETEHTHOE OTHOLIEHHE K COGCTBEHHOMY (GDHM3HUECKOMY M IICHXOJIOTHYECKOMY 300POBBIO;

—  HEMpHUATHE BPEIHbIX NPHBLIYCK: KypEHHUS, YNOTpeOIIeHHs aJIKOrons, HapKOTHKOB.

JTuunocmueie pesyromamut 6 cghepe omnowenuii obyuarowuxca k Poccuu xax k Pooune (Omeuecmsy):

~  poccHiickas HAEHTHYHOCTH, CIIOCOGHOCTb K OCO3HAHHIO POCCHICKOH HIESHTHYHOCTH B MONHKYJIBTYPHOM
COLIMYME, YyBCTBO NPHYACTHOCTH K HCTOPHKO-KY/IBTYPHOH OOLIHOCTH poccHiickoro Hapoaa u cyasbe Poccum,
NaTPHOTH3M, FOTOBHOCTb K CITy>keHHIO OTeuecTBy, €ro 3almre;

—~  YB@KEHHE K CBOEMY HapoAdy, YyBCTBO OTBETCTBEHHOCTH Mepen PoauHOM, ropoocTu 3a cBoii kpaii, cBOIO
Ponuny, npounoe U HacToslee MHOrOHalMOHANbHOrO Hapoja Poccuy, yBaxkeHHe K rocyapCTBEHHBIM CHMBOJIaM
(rep6, dutar, ruMH);

—  ¢opMupOBaHHE YBWKEHHA K PYCCKOMY A3BIKY KaK rocylapcTBEHHOMY f3biKy Poccuiickoit Qenepaiuu,
ABJIAIOLIEMYCA OCHOBOH POCCHICKOH HASHTHYHOCTH M IJIaBHBIM (PaKTOPOM HALIHOHAIBHOTO CAMOOTIPENEIEHU,

—  BOCNHTaHHE YB@WKEHHS K KyJIbType, H3bIKaM, TPAAMLUAM M OObIYasM HapoIOB, MNPOKHUBAIOIIHX B
Poccutickoit @enepauum.

JIuunocmnuie pesynemamul 8 cghepe OmHouleHUli 0BYNAIOWUXCA K 3AKOHY, 20CYOapCmBy U K 2paxcOaHCKoMy obtye-
cmey:

—  FPaXJaHCTBEHHOCTH, MPAXKIAHCKA MO3HIHA aKTHBHOTO U OTBETCTBEHHOTO WiEHA POCCHIICKOTo 061ecTsa,
OCO3HAIOILET0 CBOM KOHCTHTYLMOHHBIE MpaBa U O0A3aHHOCTH, YBAXAIOIIErO 3aKOH U MPABOMOPSAOK, OCO3HAHHO
NPHHUMAIOLLECTO TPaAWLMOHHBIE HAalMOHAJIbHBIE U OOLLEYENOBEYECKHE TyMaHHCTHYECKHe M JeMOKpaTHYECKHe
LEHHOCTH, FOTOBOTO K YYAaCTHIO B OOLIECTBEHHO KH3HM;

—  TIpH3HaHHE HEOTUY:KTAEMOCTH OCHOBHBIX MpaB H CBOOOA HeNOBeKa, KOTOpblE MPHHAMNEXKAT KaXKIOMY OT
POKIEHMs, TOTOBHOCTh K OCYLUECTBICHHIO COOCTBEHHBIX MpaB U cBoOox 6e3 HapymieHHs NpaB U CBOGOA APYrHX
JIML, TOTOBHOCTh OTCTAaHBaTh COOCTBEHHBlE NpaBa M CBOOOABI UEJOBEKA H TIPaKAaHHHA COTJIACHO
ofllenpyU3HAHHBIM MNpPUHLMNAM W HOPMaM MeXXIyHapoAHOro npaBa W B cootsercTBHM ¢ KoHctuTyumeit
Poccutickoii ®enepauyy, npaBoBas H NOJIHTHYECKAA FPAMOTHOCTB;

—  MHpPOBO33peHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HayKH H OOLUECTBEHHOMH MpPaKTHKH,
OCHOBAHHOE Ha JHMAJIore KYyJbTYp, a TAKKe pasiHUHbIX GOpM OOLIECTBEHHOIO CO3HAHHSA, OCO3HAHHE CBOEr0 MecTa
B IOJUKYJIBTYPHOM MHpE;

—  MHTEpHOPH3aUMs LEHHOCTEH JeMOKpAaTHH H COLMAIBHOH COJIMIAPHOCTH, F'OTOBHOCTh K JOTOBOPHOMY
peryMpoBaHHIO OTHOWIEHHIA B IpyIe WIH COLHaNbHOI OpraHu3auuy;

—  TOTOBHOCTh O0YHalOWIMXCA K KOHCTPYKTHBHOMY YYacTHIO B MNpPHHATHH pPEIUEHHi, 3aTparWBaloliuX HX
npaBa M HHTEpechl, B TOM 4YHCJE B pa3fIMYHbIX (opMax OOLIECTBEHHOH CaMOOPraHH3aLMH, CaMOYIpPaBJIeHHS,
00LIEeCTBEHHO 3HAUHUMOI! NEATENIPHOCTH;

—  [pPHBEPXKEHHOCTh MAEAM MHTEpPHALMOHanu3Ma, JpyxXOBl, paBEHCTBA, B3aHMONOMOINH HapOJOB;
BOCMHTAHHE YBAKUTEILHOrO OTHOIUEHHS K HaUHOHAIBHOMY HOCTOMHCTBY JIOACH, HX YyBCTBaM, PEJIMTHO3HBIM
yOexneHnM;

—  TOTOBHOCTH OOydaloLIMXcs [IPOTUBOCTOSTH HMEOJOTHM SKCTPEeMH3Ma, HaLMOHaNH3Ma, KceHohoOuu;
KOPPYILHH; AHCKPHMHHALIMH MO COLHAIBHBIM, PEJIMrHO3HBIM, PACOBBIM, HALMOHAIBHBIM MPU3HAKAM M APYTUM
HEraTHBHBIM COLIMAJIBHBIM SIBJIEHHAM.

JTuunocmuuie pesynomainsl 8 cghepe OmHoueR Ul 06YUAIOUPUXCA C OKPYICAIOUJUMU THOObMU:

~  HpPABCTBEHHOE CO3HAHHE H MOBEJCHHE Ha OCHOBE YCBOEHHA 00LIeUeI0BEYECKHX LUEHHOCTEH, TONEPaHTHOrO
CO3HAHHA Y MOBEAEHHA B IOJIMKYJIBTYPHOM MHpe, FOTOBHOCTH H CIIOCOOHOCTH BECTH AMAIOT € APYTHMH JIOABMH,
JOCTUraTh B HEM B3aHMOIOHUMAaHHS, HAXOAUTH OOLIMe LU U COTPYAHUYATh JUIS UX JOCTHXKEHHS;

—  NPHUHATHE T'YMaHUCTHYECKHMX LEHHOCTEH, OCO3HAHHOE, YBaXKHUTEIBHOE H J00POXKETATENEHOE OTHOMIEHHE K
JApYroMY YeJIOBEKY, €10 MHEHHIO, MHPOBO33PEHHIO;

—~  ¢cmoco0HOCTb K COMEPEeXHBAHHIO H (OPMHPOBAHHE NMO3HUTHUBHOIO OTHOIUEHHMA K JIIOASIM, B TOM 4HC/E K
JMNAM ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS H HHBAIHIAM; GEpeKHOE, OTBETCTBEHHOE H KOMIIETEHTHOE
OTHOIIEHHE K GU3HIECKOMY H NICHXOJIOTHYECKOMY 30POBBIO JPYTHX MIOACH, yMEHHE OKa3bIBaTh MEPBYIO MOMOLUb;



COSHATeNLHOMY BEIGOPY 106pa, HPABCTBEHHOrO CO3HaH]
UCHHOCTEH U HPABCTBEHHBIX YYBCTB (Y€CTH, Aora, crnpa

_~  Pa3BHTHE KOMIETEHLMI{ COTPYAHHYECTRA CO C
00pa3oBaTe1bHOH, o0wEecTBeHH
A€ATCIBHOCTH. .
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—  MHPOBOS3PCHIE, cooTRE BpéMe
TOTOBHOCTS K T BYIOUIeE  COBPEMEHHOMY YPOBHIO passwTHA Hayki,
HAVHHO-TEXHIYECKOMY TBOpYECTBY,
JOCTIDKEHHAX U orrpu‘n&xf MHpOB i
YCTPOHCTBe Mupa u oBmesTa:
—  TOTOBHOCTh M €HOGOBHOC :
N Tb K 06pa3oBaHi H
o opHOCT 1 eTco p 10, B TOM YHClie CamMO00pa3OBaHHIO, Ha MPOTSKEHMH BCeil

ICHHE K HeNpepbIBHOMY 00PAa30BaHH < i i1
oBLecTBCHION Aom o pep 1y ; p 10 KaK YCJIOBHIO yCTeIHOH npodiecCHOHANBHOI H

- |

— sg:;;;:zzch:; lt}*;ryrzga, GepexcHoe omomex.mx K POJIHOMH 3emie, NPHPOAHBIM GorarcTBaM PoccHu u

s OTBeTCTBe}mmm': ﬁmanwo—sxonommequx NPOLIECCOB HA COCTOAHME MPHPOAHON H COLMANTbHOI

TPHPOZIONONB30BAHMS, HETEPI COCTOSIHME ~ NPHPOHBIX ~ PECYPCOB; YMEHHA M HaBBIKH  PasyMHOrO

npHpozoon  HETCPITHMOE OTHOLICHHE K 1eCTBUAM, NPUHOCALIHM B[l 9KONOrHH; NPHOGPETEHHE ONbITa
PaBlIeHHOMH NeATebHOCTH;

~  9CTETHUYECKOE OTHOMEHMS K MUY, FOTOBHOCTb K 3CTETHUECKOMY obycTpoicTBy COGCTBEHHOTO ObiTA.

ﬂuq”?cmf’b’e pesyromamu 6 chepe ommnowenuii 06yuGIOUUNCA K CeMbe U POOUMENAM, 8 MOM YUCAe NOO20MOEKA K
ceMetinod Jcu3HY; :

3HAYUMOCTH HayKH,

" BllaacHHe lIOCTOBCpHOFl nmbopmauueﬁ 0 TMEpPeaoBbIX
H OT

: e‘{eCTBélfHOﬁ HayKH, 3aHHTEpPECOBAHHOCThL B Hay4HbIX 3HAHHAX 00

KH3HU;

~ TONOXKWTEeNbHBIH 00pa3s CeMbH, pOAUTENbCTBA (OTHOBCTBA M MATEPHHCTBA), WHTEPUOPH3aLIUS
TPaOHUMOHHEIX CEMEHBIX LIEHHOCTE].
Jluynocmuvie pesyromamet 6 cghepe omuowenus 0byuarowuxcs k mpyoy, 6 cepe CoyUATLHO-3KOHOMUYECKUX OM-
HOwenul;

—  yBaXeHHe KO BceM opMam coGCTBEHHOCTH, FOTOBHOCTD K 3allIUTE CBOEH COBCTBEHHOCTH,

—  oco3HaHHBI BEIGOp Gyaymieii mpodecCHH Kak NMYTh H CHOCO0 peanu3auuu COOCTBEHHBIX JKH3HEHHBIX
TJIaHOB;

—  TOTOBHOCTbH OGYHAIOIUXCA K TPYAOBOH NpodeCCHOHANBHOM AESTENLHOCTH KAk K BO3MOKHOCTH yHacTHA B
peleHHU JTMYHBIX, OOLIECTBEHHBIX, TOCY1apCTBEHHBIX, obLIeHaLHOHAIBHBIX NpobieM;

-~ MOTPeGHOCTD TPYAUTHCH, YBAOXKEHHE K TPYAY H JIIONAM TPYAd, TPYAOBBIM JOCTHXEHHAM, N0OPOCOBECTHOE,

OTBETCTBEHHOE U TBOPYECKOC OTHOLICHHE K pa3HbIM BUAAM prII,OBOﬁ HOCATCJIBHOCTH,

rOTOBHOCTH K CaM006CJI}’)KHBaHHlO, BRJIIOYasA 06}"-ICHHC U BBINOJIHEHUE NOMALUHUX 00a3aHHOCTEH.
UYEeCKO20, COYUANbHO20 U arademuuecKo20 baazono-

OTBETCTBCHHOE OTHOWICHHE K CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO NPHHATHSA LEHHOCTel ceMelHoi

JTuunocmHele pesynomanivi 6 cgpepe Qusuueckozo, ncuxo.102

Jyuus 00y4GIOUuUxca:
¢ —  ¢u3nuecKoe, IMOLMOHATLHO-NICHXOJIOTHHECKOE, couuanbHoe OGnarononyude 00y4alomMxcs B KH3HH

ofpasoBaTenbHOM  Opranusanuy, oulymieHue AeTbMH Ge30MacHOCTH U IICMXONOrHYeCKOro  Komdopra,
MHGOpPMALHOHHOH Ge30nacHOCTH.

METAIIPEJMETHAIE PE3YIIb TAThI

' i i JISTUB-
B coorserctaun O®IOC COO BHIAENMIOTCA TPH rPyNIbl yHUBEpCaNbHBIX yueGHBIX NEeHCTBHI: pery.

ro3HaBare/ibHBIC, KOMMyHPlKaTPIBHbIe.
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—  OLIEHHBATh pecypehbl, B TOM 4UCIE BpeMs U Ap
JOOCTHXXEHHS NMOCTABJICHHOH LENH;
— BoiGupaTh nyTh JOCTHXKEHHA LeEH, IUIAaHHPOBaTh pPCLICHHE nocraBjleHHbIX 3afay, O
MaTepHalibHble H HEMATEPHAIBHBIC 3aTPAThI;
—  OpraHd3oBBIBaTh 3¢ (EKTUBHBIIT IOHCK PECYPCOB, HEOOXOAUMBIX LTS NOCTHXKEHHS NOCTaBJICHHOM LIEIH;
—  COMOCTABJATH NOJMYYEHHbIH pe3ybTaT ACATeTbHOCTH C IIOCTABIEHHOH 3apaHee LENbIO.

NTUMU3HPYS

Ilosuasarenphble YY1 BoInycKHHK HAy4YHTCA:




~  MCKaThb M HaxomuTh 0006LIEHHBIE CMOCOGHI pelIeHHA 3aJay, B TOM YHCIlE, OCYLIECTBIISTh pa3BepHYTHIi
MH(OpMALHOHHBIH OMCK M CTABHTb HA €0 OCHOBE HOBbIE (y4e6GHBIE M MO3HABATENBHBIE) 334K,

—  KPUTHYECKH OLEHHBATh H HMHTEPNPETHPOBATh WH)OPMALMIO C pa3sHBIX MO3MLMH, pacho3HaBaTh U
(buKCHPOBaTh NPOTHBOPEYHS B HHPOPMALIMOHHBIX HCTOYHHKAX;

~  HCIOJB30BaTh Pa3IHUHbIE MOMIENBHO-CXEMATHYECKHE CPEACTBA LIS NPECTABICHHS CYLIECTBEHHBIX CBA3EH
U OTHOLUEHHIA, a TakoKe MPOTHBOPEUHIA, BBIIBICHHBIX B HHPOPMALMOHHBIX HCTOYHHKAX,

—  HaxOJWTb H NPHUBOAHTH KPHTHYECKHE apryMEHTHI B OTHOLLEHHH NEHCTBHI H CYKIEHHI APYroro; CIOKOMHO
H Pa3yMHO OTHOCHTBCS K KPHTHYECKHM 3aMCUaHHAM B OTHOILIEHHH COGCTBEHHOTO CY>KIEHHs, pacCMAaTPHBATh HX
Kak pecypc cOOCTBEHHOrO pa3BUTHS;

—~  BBIXOAMTH 3a paMKH y4eOGHOro npeaMera H OCYLUECTBISTH LieJieHanpaBieHHblif NOHCK BO3MOIKHOCTEH 11d
[IHPOKOro NepeHoca CpescTB H crioco0oB nelicTBus;

—  BBICTpPauBaTh HMHAMBHAYaNbHYIO O0Pa30OBaTEJILHYIO TPaeKTOPHIO, YUHTBIBAA OrPAHHUYEHHS CO CTOPOHBI
JpPYTHX YHaCTHHKOB H PECYPCHBIE OrpaHHUYEHHUA;

—  MEHATb U yAEp’KUBaTh pa3Hble MO3HLUUH B NO3HABATEIbHOM NeITEbHOCTH.

KommyHnukatusHele Y'Y JI. BbIyCKHHK HayuHTCs:

—  OCYUIECTBJISITH JEJNOBYIO KOMMYHMKAUMIO KaK CO CBEPCTHMKAMM, TaK W CO B3pocnbiMH (KaK BHYTpH
ofpa3oBaTeNbHOM OpraHH3alMH, Tak U 3a ee npejenamu), noabHpaTe MAPTHEPOB MUIA AENOBOH KOMMYHHKALUH
HCXOs U3 COOOPaKEeHUH pe3yIbTAaTUBHOCTH B3aUMOJEHCTBUA, a He JIMUHBIX CHMIIATHIA;

~  TpH OCYLUECCTBJICHHH IpyInoBoi paGorel OBITE KaK PYKOBOJAUTENEM, TAK H WIEHOM KOMAHAbI B PasHBIX
pondgx (reHepaTop UACH, KPUTHK, HCMOJIHHUTEND, BHICTYNAIOIMH, SKCIIEPT U T.1.);

—  KOOPAHHUPOBATh H BBINOJHATH PaboTy B yC/IOBUSX PEAJBHOTO, BHPTYaIbHOrO W KOMOMHHPOBAHHOIO
B3aHMOJCHCTBUA,

—  Pa3sBEpHYTO, JIOTHYHO H TOYHO M3JAraTh CBOIO TOYKY 3PEHHS C HCMONB30BAHHEM aJeKBATHBIX (YCTHBIX
NUCbMEHHBIX) A3BIKOBBIX CPEACTB;

—~  pacno3HaBaThb KOH(JIHKTOIEHHBIE CHTYyallMH W TpeJOTBpallaTh KOHQUIMKTBI A0 HMX aKkTHBHOM (asbl,
BBICTPaHBaTh AETIOBYIO H 0O0pa30BaTENbHYIO KOMMYHHKALHIO, H30eras JINUHOCTHBIX OLIEHOYHBIX CYKIACSHHIA.

IIPEJIMETHBIE PE3Y/IBTAThHI

BoinycKHHK HAYYHTCH:

-JU1 MCHOJIb30BaHHA B TIOBCEHEBHOI JKM3HH U 06ecHeueHHUs BO3MOXKHOCTH YCNELLIHOIO NPOao/bKeHH o6pa3oBa-

HHA MO0 CMIELHATBHOCTAM, HE CBA3AHHBIM C IIPHKJIATHBIM HCIIOIb30BaHHEM MaTEMaTHKH

-OnepupoBaTh Ha 6a30BOM YPOBHE MOHITHAMH: IIEI0€ YHCIIO, JETUMOCTh YHcell, 0OBIKHOBEHHas ApoOb, JecATHY-
Has apoOb, pallMOHATIBHOE YHCIIO, TPHOMIDKEHHOE 3HAYEHHE YHCIIA, YacTh, A0/, OTHOLIEHHE, IPOLECHT, MOBbI-
LIeHHe U MOHKEHHE Ha 33JJaHHOE YHCIIO NPOLIEHTOB, MacIliTal;

-onepHpoBaTh Ha 6a30BOM ypOBHE MOHATHSAMH: JIOorapu(M 4ucia, TPUrOHOMETPUYECKas OKPY>KHOCTD, FpajycHas
Mepa yria, BelIMUHHa YIV1a, 33JaHHOr0 TOUKOH Ha TPHTOHOMETPHUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TaH-
F€HC U KOTAHFE€HC YIJIOB, HMEIOLMX NPOU3BOJILHYIO BETHUHHY;

-BBIIOJIHATE apH(MeTHYECKHE JeHCTBHS C LEIBIMA H PALIHOHAIBHBIMH YHCIaMH;

-BBIOJIHATh HECNIOKHBIE NPeo6pazoBaHH YHMCIOBBIX BHIPAKEHHUI, COAEPKALIMX CTENEHH YHCeN, IGO0 KOPHHU H3
yucen, mubo norapudMel YHce;

-CPaBHUBATh pALHOHAIBHBIE YHCIIa MKy COOOi;

— OLIeHHBATh H CPAaBHHBATh C PAHOHATBHBIMHU YHC/IaMH 3HaUEHHS LIENBIX CTENEeHEH dHcen, KopHeil HaTypanbHOH

CTeMeHH U3 YKCeJl, JIOrapu(MOB HYHCEN B MPOCTHIX CYyYasX;

-H300paskaTh TOUKAMH Ha YHCIIOBOH NMpPAMOH LieNble H pallHOHAJIBHBIE YHCIa;

— u300paxkaTh TOYKAMH Ha YUCJIOBOI NPAMOIi LieNble CTENEeHH YHces, KOPHH HaTypasibHOM CTemneHU U3 YHCel,

— norapudMmbl yKces B MPOCTBIX CIy4asx;

-BBIMIOJIHATD HECJIOXKHBIE MPeoGPa3oBaHus LEIBIX M APOOHO-PallMOHANBHBIX OYKBEHHBIX BBIPOKEHHIA;

-BBIPAKATH B MPOCTEHIINX CIIy4adx U3 paBeHCTBA OJHY NMEPEMEHHYIO Yepes Apyrue;

-BBIMHC/IATH B MPOCTBIX CTyYasX 3HAYEHHs YHCIOBHIX H OYKBEHHBIX BBIPAsKEHHI1, OCYIIECTBIIIA HEOOX0AUMBbIE

FIONCTAHOBKH H NMpeoGpa3oBaHus;

-1300paKaTh CXeMAaTHYECKH YroJl, BeJINYHHA KOTOPOro BhIPaKEHa B Ipagycax;

OLIEHHBATh 3HAKH CHHYCa, KOCHHYCA, TAHTEHCA, KOTAHT€HCA KOHKPETHBIX YIJTIOB.

— Pewars nuHeiiHbIe YPaBHEHHSA H HEPABSHCTBA, KBAJpaTHbIE YPaBHEHHUA,

—  petnarsb Jorapudmuueckne yparHeHus BHaa log , (bx + ¢) = d u npocrelilune HepaBeHcTBa BUaa log , x <d

~  pewiaTh NOKa3aTe/bHblE YpaBHeHHA, BHAa @™ °= d (rie d MOJKHO NPE/ICTABUTE B BUIE CTENEHH C OCHOBAHHEM
@) ¥ npocTeiflike HepaBeHCTBa BUNa d <d (e d MOKHO NPeCTaBUTh B BUIE CTENEHH C OCHOBAaHHEM a);.

— MPHBOAHTE HECKOJIBKO MPUMEPOB KOPHEH NPOCTEiIIEro TPHTOHOMETPHYECKOTO YPABHEHHSA BHIA: Sin X = a,
cosx =a, tgx =a, ctg x = a, rae a — TabIUYHOE 3HaUEHHE COOTBETCTBYIOLICH TPHrOHOMETPHUYECKOH YHKIHH.



— OnepupoBaTh Ha 6a30BOM YPOBHE IIOHATHAMH: 3aBHCHMOCTB BE/THYHH, QYHKUHS, aPryMEHT U 3HaYeHHe (YHK-
MM, 061aCTh ONpEAENEHHS M MHOXKECTBO 3HaUeHUH QYHKLMH, rpaduK 3aBUCHMOCTH, rpadHK (yHKIHMH, HYITH
GyHKUMH, MPOMEKYTKH 3HAKOMOCTOAHCTBA, BO3PACTaHHE Ha YHCIOBOM MPOMEXKYTKE, yObIBAHHE HA YHCIIOBOM
NpOMeEKyTKe, HaHboNbLIee H HAaUMEHbLIee 3HaUeHHe GYHKLIMH HA YHCIIOBOM MPOMEXKYTKE, IEPHOHUECKAT
byHK1WMA, nepuox;

~  ONepHpOBaTh Ha 6a30BOM ypOBHE NMOHATHAMH: NpAMas B 00paTHas MPONOPLMOHAIBHOCTD JIMHEHHAs, KBajpa-
THYHasd, NorapupMHIECKas ¥ NoKasareJbHas GyHKLUHH, TPHTOHOMeTpHYecKHe GyHKLHH;

—  pacno3HaBaTh rpa(pHKH 3neMeHTapHbIX QYHKUMIA: NpamMoii U 0GpaTHOM NPOMOPLUMOHANBFHOCTH, JIHHEHHOI,
KBaZpaTHYHOH, JlorapupMuueckoi H MokasaTesbHOH QYHKIHIM, TPUTOHOMETPHYECKHX (yHKIIHI;

—  COOTHOCHTB IpadyMKH 3JIEMEHTapHBIX GYHKIMIL: npsMoit H 06paTHOM MPOMOPLIMOHATILHOCTH, THHEHHOM, KBaJI-
PaTUYHOH, Torapu$MHUIECKOH U NokasaTenbHOH QyHKIWMI, TPUroHOMeTpr4ecKuX dyHKumi ¢ GopMysiamMH, Ko-
TOPBIMH OHH 3a1aHBI;

—  HaxoAHWTh MO rpadHKy MpUGTKEHHO 3HAUYeHHS QYHKLUHH B 331aHHBIX TOYKAX;

—~ onpenensTs no rpaduKy cBoicTsa GyHKIMH (HYJIH, TPOMEKYTKH 3HAKOMOCTOAHCTBA, IPOMEKYTKH MOHOTOH-
HOCTH, HaubGonblIKe H HAUMEHBIIHE 3HAYEHHS M T.I1.),

CTPOUTDH 3CKH3 rpaduKa QyHKLHH, yAOBIETBOPAOLIEH NPUBEACHHOMY HaGopy yc10BHii (NPOMEXYTKH BO3pacTa-

Hus / yOBIBaHHS, 3HaUeHHe (DYHKLUMH B 3aJaHHOMU TOUKE, TOUKH IKCTPEMYMOB H T.1I.

—  OnepuposaTh Ha 6a30BOM yPOBHE NIOHATHAMM: NPOH3BOAHASA QYHKLHH B TOUKE, KacaTe/lbHas K rpaduKy
GYHKUMH, NPOU3BOAHAA (YHKLHUH;

—  OnpejensaTh 3HaUEHHE NPOU3BOAHOH QyHKIHH B TOUKE IO H306PaKEHHIO KacaTenbHoM k rpaduky, nposejieH-
HOH B 3TOH TOUKe; _

pelIaTh HECTOXKHBIE 3a71a4H HA MPUMEHEHHE CBA3H MEXIY NPOMEXYTKAMH MOHOTOHHOCTH U TOYKaMH 3KCTpeMyMa

GyHKUMM, C OAHON CTOPOHBI, W MPOMEXYTKAMH 3HAKOMOCTOAHCTBA M HYJIAMH MPOU3BOAHON ITOM QYHKUMH — C

Inpyroii,

~  OnepuposaTh Ha 6a30BOM YPOBHE OCHOBHBIMH OITHCATENbHBIMH XapaKTEPHCTHKAMH YHCIIOBOrO HaGopa: cpen-
Hee apHpMeTHHECKOe, MeiMaHa, Haubosblee H HAUMEHBLIEe 3HAYEHHUS;

— OMnepHpoBaTh Ha 6a30BOM ypPOBHE NMOHATHUAMH: YACTOTA U BEPOATHOCTH COOBITHA, CITyYailiHbIi BEIGOD, ONBITHI ¢
PaBHOBO3MOXKHBIMH 3IEMEHTAPHBIMU COOBITHAMM;

~  BBIYHCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETa YUC/Ia HCXOHOB.

— PelmaTth HECJIOXKHBIE TEKCTOBBIE 3aJla4yi pasHbIX THIIOB;

— aHAJM3HPOBATh YCIOBHE 3ala4H, IPH HEOOXOMMMOCTH CTPOHTD Ul €€ PEIICHHS MATEMATHYECKYIO
MOJEND,

— IIOHMMATh ¥ MCIOJIB30BaTh I peUIeHH 3a1a9i HH(OPMAIIHIO, ITPEICTABJIEHHYIO B BHAE TEKCTOBOM
U CUMBOJIBHOM 3aITHCH, CXEM, TabnuIl, 1HarpaMm, rpadpuKkoB, pHCYHKOB;

— JIeHCTBOBATH IO ATOPHUTMY, COJEPKALLIEMYCS B YCIIOBUH 3aa4H;

— HCIOJIB30BATh JTOTHYECKHE PACCYKACHHS MPU PEIICHUH 3aa4H;

— paboraTh ¢ H3OBITOUYHBIMH YCIOBHSMH, BEIOUpas H3 Bceil HHGOpMalLiH, JaHHEIE, HEOOXOIUMBIE I
pelIeHHd 3a1a4H;

—  OCYMIECTB/IATL HECIOXHEIN Nepebop BO3MOXKHEIX peLIeHUH, BEIOHpas H3 HUX OMITUMAILHOE 10 KPH-
TEPHAM, CHOPMYJIHPOBAHHEIM B YCJIOBHH;

~ aHAJIU3MPOBATh H HHTEPIPETHPOBATH MOJYYCHHEIE PEIlIEHUI B KOHTEKCTE YCIOBUSA 3aa4yi, BEIOMpaTh
peuleHus, He IPOTHBOpeYaI[He KOHTEKCTY,

—  peluaTh 33Ja44 Ha pacyeT CTOMMOCTH NOKYTOK, YCITyT, Oe3A0K U T.IL.;

—  pemaTb HEeC/IOXKHbIE 331a4H, CBA3aHHBIE C JOJEBBIM YYaCTHEM BO BIAeHHH GUPMOH, NpeINPHATHEM, HEBH-
AKHMOCTBIO;

—  peluaTh 3aJaYH HA TIPOCTHIE MPOLEHTEI (CHCTEMBI CKHJIOK, KOMHCCHH) H Ha BBIYHUCIICHHE CIIOJKHBIX POLIEHTOB
B Pa3IHYHBIX CXEMaX BKJIAJOB, KPEAUTOB H HIIOTEK;

—  pellaTh MPaKTHYECKHUE 3a/1a4H, TPeOYyIOLHe HCTIONB30BAHHS OTPHLATENIBHBIX YHCEN: Ha ONpeie/ieHHe TeMIte-
paTypsl, Ha onpeneeHHe NMOJI0KEHHA Ha BpeMEHHOH ocH (10 HauleH 3pbl U fociie), Ha JBIKCHHE TeHEXKHBIX
cpencts (Mpuxon/pacxon), Ha onpeaAeNieHre ITyOMHbBI/BBICOTHI H T.IL.;

— HCNOJNIB30BaTh MOHATHE MacluTaba U1 HaXOXKAEHUA PacCTOSHUIH M JUIMH Ha KapTax, I1aHaX MECTHOCTH, ILTa-
Hax noMeuleHHil, BBIKpoifkax, npu paboTe Ha KOMNIBIOTEPE H T.IN.

— OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMH: TOYKA, MpsAMasi, INIOCKOCTh B IIPOCTPAHCTBE, NapalIe/IBHOCTD U
NepNeHIHKYAPHOCTD NMPSAMBIX H IUIOCKOCTEH; ‘

—  pacno3HaBaTh OCHOBHbIE BUBI MHOTOIPaHHUKOB (IPH3Ma, MUpaMUIa, MPSIMOYroNbHEIA Napanienenunen,

ky0);



u300paXkkaTh U3yyaeMble GQHIypPEI OT PyKH H C IPUMEHEHHEM NPOCTBIX YEPTEIKHBIX HHCTPYMEHTOB;

Aenathb (BBIHOCHBIE) IUIOCKHME YEPTEAH U3 PUCYHKOB NPOCTHIX 0GbEMHBIX GUIyp: BUA cBEpXY, CGOKY, CHH3Y;
H3BJIEKATh HHPOPMALMIO O MPOCTPAHCTBEHHBIX FreOMETpHUYECKUX GHIypaxX, NPeJCTaBIEHHYIO Ha YepTeKax 1
PHCYHKaXx;

NpUMEHATs TeopeMy ITugaropa npH BEIYMCIEHHH 3NIEMEHTOB CTEPEOMETPHYECKHX (HTYD;

HaxoauTh 06bEMBI U IUIOLAH MOBEPXHOCTEH NPOCTEHIINX MHOTOrPAHHHKOB C IPUMeEHEHHeM (opMyT;
Pacro3HaBaTh OCHOBHBIC BHJIBI TEJl BpaLIeHHA (KOHYC, LHIHHAP, cdepa U wap);

HaXOJHTh 00bEMBI U IUIOLIA/IH MOBEPXHOCTEH NPOCTEHIIMX MHOTOIPAHHHUKOB U TeJl BPAILEHHs ¢ IPHMEHEHHEM
dbopmym.

B noecedneenoi sicusnu u npu uzyyeHuu Opyzux npeomMenos:

COOTHOCHTDb a6CTPAKTHBIC F€OMETPHYECKHE MOHATHA H (aKTHI ¢ peasbHBIMH XKH3HEHHBIMH OOBHEKTAMH M CH-
TYaUHsAMH;

HCTIONB30BATH CBONCTBA MPOCTPRHCTBEHHEBIX FEOMETPHYECKHUX (GUIYp IUls pelieHHs THIOBBIX 33]a4 MPaKTHYe-
CKOT'O COAepkaHus;

COOTHOCHTS IUIOWA/Y NIOBEPXHOCTEH Tl OMHAKOBOH GOPMBI pasiHUHOro pasMepa;

COOTHOCHTB 00BEMBI COCYIOB OIMHAKOBO# (POPMBI PAVIMUHOTO pa3Mepa;

OLEHHBaTh (HOPMY IPaBUIIBHOTO MHOTOTPaHHHKA NOCJTE CITHIIOB, CPE30B U T.I1. (ONPEaENATh KOJIHYECTBO Bep-
IIHH, pebep U rpaHeii Noy4eHHBIX MHOTOrPaHHHKOB)

Onepuposats Ha 6a30BOM ypOBHE MOHATHEM I€KapTOBB!I KOOPAUHATH! B POCTPAHCTRE;

HaXOJHTh KOOPAMHATEI BEPLIHH Ky6a M NPAMOYroJIbHOTO napasvienenunena

BeimyckHuk Ha 6a30BOM YPOBHE NOJIYYHT BO3MOKHOCTL HAYYHTHCS:

CB06oaHo onepUpOBaTh MOHATHAMH: LIENIOE YHCIIO, NETHMOCTD YHCEN, OBLIKHOBEHHAS APOOh, AeCATHUHAS
Apo0b, paLMOHANBHOE YHCIIO, TPHOIMKEHHOE 3HAYEHHE YUCIA, YaCTh, OIS, OTHOLIEHHE, MPOLIEHT, NOBBILLE-
HHE U NOHWKECHHE Ha 3aJ]aHHOe YHCJIO NMPOLEHTOB, MaciiTas;

NPHBOJHTH NPUMEPHI YHCEJI C 33JaHHBIMU CBOMCTBAMH J€JTMMOCTH;

ONepHpOBaTh MOHATHAMH: JIOrapu(hM YHCIa, TPUrOHOMETPHYECKas OKPYKHOCTB, PaJMaHHas ¥ rpadycHas Mepa
yriia, BEIHYHHA yIi1a, 33JaHHOTO TOYKOH Ha TPHTOHOMETPHYECKOM OKPYKHOCTH, CHHYC, KOCHHYC, TAHTEHC H
KOTaHI€HC yI710B, MMEIOLHX NPOH3BONIBHYIO BENMYMHY, UHCIIA € H T,

BBINOJIHATH apH(pMETHIECKHE JEHCTBHA, COYETas YCTHBIE H MHCbMEHHBIE PUEMBI, TPHMEHSAA NPH HEOOXOMH-
MOCTH BBIYMCIIMTENbHbIE YCTPOICTBA;

HaXOJMTH 3HAYCHHS KOPHA HATypPaJbHOM CTENEHH, CTENEHH ¢ PALMOHAIBHBIM [OKa3aTeNeM, Jorapudma, uc-
TNoneB3yst NPH HeOGXOAUMOCTH BBIMHCIIUTENBHbIE YCTPONCTBA,;

TNOJB30BATHCA OLEHKOM M NMPUKHAKOM IIPH MPAKTHYECKHX pacyeTax;

NPOBOAMTH MO H3BECTHBIM (OpMyIaM H NpaBUIaM NpeoGPa3oBaHUs GYKBEHHBIX BHIPAKEHHH, BIIIOYAIONIHMX
CTENEHH, KOPHH, JIOrapu(MBI H TPUTOHOMETPHYECKHE QYHKIINM;

HAXOUTb 3HAYEHHS YNCIIOBBIX H OYKBEHHBIX BBIPAKEHHH, OCYIECTBIAS HEOGXOAMMbIE TIOACTAHOBKH H Ipe-
obpa3oBaHus;

H300pakaTh CXEMaTHUECKH yroJl, BEIHYHHA KOTOPOrO BBIPKEHA B PaLycax MM pafhaHax;

MCMONB30BaTh NPH PELUEHUH 33124 TaGIHYHbIE 3HAYEHHUSA TPHTOHOMETPHUUECKHX (YHKLUI YIIOoB;
BBINOJHATH TEPEBOJ BEJHUHHBI YIJIa U3 PaJuaHHOH Mepbl B IpaycHYI0 U 00paTHo.

Pewats pauroHanbHble, OKA3aTENbHBIE U TOrapupMHYECKHE YPaBHEHHUS W HEPABEHCTBa, IPOCTEHIIME HpPpa-
LIMOHANBHbIE H TPMTOHOMETPHYECKHE YPAaBHEHHUs, HEPABEHCTBA M MX CHCTEMBI;

HCIIONB30BaTh METOMbI PELLICHUS YPABHEHHH: IPUBEICHHE K BUAY «NPOU3BEEHHE PABHO HYJIIO» MITH «YaCTHOE
PaBHO HyJIIO», 3aMeHa NEPEMEHHBIX;

HCTOJIb30BaTh METOJ MHTEPBAJIOB VT PELLECHHS HEPABEHCTB;

HCTONB30BaTh rpaduUeCKHit METOA JUIs MPHOMDKEHHOro pellieHUs ypaBHEHHI H HEPABEHCTB;

H306paXKaTh HA TPUrOHOMETPHYECKOI OKPY>KHOCTH MHOKECTBO PEIleHMi MPOCTENIIMX TPHIOHOMETPHYECKHX
YpaBHEHHi U HEPaBEHCTB;

BBHIMOJTHATE OTOOP KOpHEH ypaBHEHNI HWIH pellieHHi HEPaBEeHCTB B COOTBETCTBHM C JIONOJIHUTENBHBIMH YCIIO-
BHSIMH H OTPaHHYEHUSIMH.

B noBceqHeBHOM >XH3HH H NPH U3YyUYEHHUH JPYrHX y4eOHBIX NPEeMETOB:

COCTaBJIATH M PELLATh YPABHEHHUS, CHCTEMBI yPaBHEHHH W HEPaBEHCTBA NPH PeLleHHH 3a1a4 APYTHX YUeGHBIX
NpeaMeTOoB;

HCTIONB30BaTh YPABHEHHS H HEPABEHCTBA JJ1 MOCTPOSHHS U UCCIIEIOBAHHS NPOCTEHUINX MaTeMATHYECKHX
Mojiesieii peanbHbIX CHTYaLMit WM NPUKIIAIHBIX 334ay;

yMeTh HHTEPIPETHPOBATD IOTyUeHHBIH NPH pelileHHH YpaBHEHHUS, HEPABEHCTBA WK CHCTEMBI PE3YJIBTAT, OLe-
HHBATb €ro NMpaBJONoA00HEe B KOHTEKCTE 3aJaHHON peasIbHOM CUTYaLIUH WIH MPUKIATHOM 33141



OnepupoBaTh NOHATHAMH: 3aBHCUMOCTH BEJTHUMH, (YHKUMSA, aPryMEHT U 3Ha4eHHe QYHKUMH, 0671aCTh onpe-
IleNeHns 1 MHOXECTBO 3HaueHHH QyHKIKH, rpadHk 3aBHCHMOCTH, rpaduk GYHKUHH, Hy1H GyHKLHH, TpoMe-
KYTKH 3HAKOMOCTOSHCTBA, BO3PACTAHHE HA YHCIIOBOM NPOMEKYTKE, YOBIBAHHE HA YHCIOBOM NMPOMEXKYTKE,
HaubosbIIee M HAUMEHBIIEE 3HaYeHHE QYHKLHH Ha YHCIIOBOM NPOMEXYTKE, MlepHoauyeckas GpyHKIHMS, IIEepH-
0], YeTHas W He4eTHas (yHKUHH;

ONepHpOBaTh MOHATUAMH: NpAMas H 00paTHad NPONOPLHOHAIBHOCTb, IMHEIHAA, KBaApaTHYHAd, Jorapudhmu-
yecKas M 1oKa3arelibHas GyHKLMH, TPUrOHOMETPHUeCKHe QyHKIMH;

onpejeNATh 3HauUeHHe (QYHKIKH N0 3HAYEHHIO apIyMEHTa NPH Pa3iMYHbIX crocobax 3aiaHus GyHKIMY;
CTPOHUTH FpadHKH H3Y4eHHBIX QYHKUMI;

OIHCBHIBATh NO rpaduKy U B MpocTefilliX ciyyasx rno GopMyse nmoBexeHue U CBONUCTBA QYHKLHIA, HAXOOUTE MO
rpaduky GyHKUHH HaUGONBIUHE H HAUMEHBILIHE 3HAUYEHHS,;

CTPOMTB 3CKH3 rpadHka GyHKUKH, YAOBIETBOPAIOLIEH NPUBEACHHOMY Habopy ycnoBHil (IpOMesKyTKH BO3pac-
TaHWA/yObiBaHuUs, 3HaYeHHE QYHKIHU B 33JaHHOH TOUKe, TOYKH SKCTPEMYMOB, ACHMIITOTHI, HyJIH GyHxumy 1
T.AL.);

pellaTh ypaBHEHHs, MPOCTEHILIE CHCTEMbI YPAaBHEHHIA, HCIONB3ys CBOHCTBA (DYHKUHIL U UX rpadUKOB.

B noBcenHeBHOMH KU3HHU M MPH H3YYEHHUH APYTHX y4eOHBIX MPEIMETOB:

ONpeensTh N0 rpaduKaM M HCII0JIB30BATh VIS PELUCHHS NPHKIAHBIX 33124 CBOMCTBA PealbHBIX POLIECCOB U
3aBHcHMOCTEl (HanOobIIMe H HaUMEHBIIHE 3HAYEeHHUS, NIPOMEXKYTKH BO3PACTAHHA M YObIBaHHA QYHKIMH,
MPOMEXYTKH 3HaKOIOCTOAHCTBA, ACHMIITOTHI, IEPHOJ H T.I1.);

HHTEPNPETHPOBATh CBOHCTBA B KOHTEKCTE KOHKPETHOH NPaKTHYeCKOH CUTYaLUH;

onpenensTs no rpadgukam npocreiiime XapaKTepACTHKY NEPHOAMYECKHX TIPOLECCOB B GHONOTHH, SKOHOMHKE,
My3BIKE, pAAHOCBA3H U Ap. (aMIIIHTYAA, MEPUO U T.I1.)

OnepuposaTh NOHATHAMM: NPOU3BOAHAA QYHKLMH B TOUKE, KacaTesIbHas K rpaduky GyHKUMH, IPOU3BOAHAA
GyHKuMH;

BBIYHCIIATH MPOH3BOAHYIO OAHOWICHA, MHOTOYIEHA, KBAPATHOTO KOPHS, IIPOU3BORHYIO CYMMBI (yHKIIMIA;
BBIYHC/IATD NPOM3BOMHbIE IEMEHTAPHBIX GYHKLMI 1 HX KOMOHHAIMH, HCTIONB3Ys CIPABOYHBIE MATEPHAJIBL,
MCCJIE0BATh B NPOCTEHIINX CilydasX QyHKLMH HA MOHOTOHHOCTb, HAXOAUTh HAUOONBIIHE U HAUMEHBIIHE
3HaYeHUs QyHKUMH, CTPOUTE rpadMKH MHOTOWIEHOB M MPOCTEHIIMX PALMOHANLHBIX (YHKUHIA C HCIIOIB30Ba-
HHEM anmnapaTta MaTeMaTHYECKOro aHalnM3a.

B noBceaHeBHOM XKH3HM U MPU H3YYEHHH IPYTHX Y4eOHBIX NPEIMETOB:

peulaTs NPUKJIANHBIC 3a0a4U U3 6HOJ'IOFHPI, ¢H3HKH, XHMHH, 3KOHOMHKH H APYrux nNpeaMeToB, CBA3aHHBIC C
HCCJICAOBAHHEM XaPAKTCPUCTHK PE€aJibHBIX MPOLECCOB, HAX0XKJICHHEM HaUOOABIIMX H HAHMEHBIIHMX 3HA4YCHHH,
CKOPOCTH H YCKOPEHHA H T.I1.;

Pelnath 3anauu PAa3HbIX THIIOB, B TOM YMCJIC 3a0a4H [IOBBILLICHHOH TPYAHOCTH,

BBIOMPATh ONTHMAIBHBIH METON PEICHUSA 33141, PACCMATPHBAS Pa3IHYHbIE METOMBI;

CTPOHMTE MOZEAb PEUICHHA 3aAa4H, IPOBOAMTH A0KA3aTeIbHbIE PacCyXKICHHS;

pewarts 3aaa4H, Tpebyrolue nepebopa BApHAHTOB, MPOBEPKH YCIIOBHIA, BEIGOPA ONTHUMAJIBHOTO PE3yJ1bTaTa,;
AHATH3UPOBATE M HHTEPIPETHPOBATh PE3YJILTATH B KOHTEKCTE YCIOBHS 3a]1a4H, BHIOHpaTh pellieHus, He Tpo-
THBOpEUaLUe KOHTEKCTY;

NepeBOANTD NPH PELICHHH 3aa4H HHPOPMAIHIO U3 OHOH GOPMEL B APYTYIO, MCHOB3YS NPH HEOGXOMUMOCTH
cXeMbl, TabnuLpl, rpadHKH, HarpaMMBI;

OnepupoBath MOHATHAMH: TOYKA, IpsAMasd, TNIOCKOCTh B MPOCTPAHCTBE, NAapalIeNbHOCTh U NEPeHUKYJIAp-
HOCTB NPAMBIX U MJIOCKOCTEIA;

TIPUMEHSTD [J1s PeIiEHHA 3a/1a4 reOMEeTPHUECKHE GaKThI, €CIIH YCIIOBUA NPUMEHEHHS 3a1aHbl B ABHOM (opMme;
peIaTh 3a/1a4l Ha HaXOXACHHE FEOMETPHUECKHX BETHYHH N0 0OpasiiaM MIH alropUTMaM;

Aenath (BBIHOCHBIE) IUTOCKHE YEPTEKH M3 PHCYHKOB 0ObeMHBIX (Uryp, B TOM UYHCIle PHCOBATH BUA CBEPXY,
c¢BOKy, CTPOUTH CeueHHs MHOTOrPaHHHUKOB;

M3BJIEKaTh, HHTEPNPETHPOBATH H NPeoOpa3oBbIBATh HHPOPMALIMIO O FEOMETPHUYECKHX (Urypax, NpeacTaBlieH-
HYIO Ha YepTesKax;

NPUMEHATh TEOMETPHUECKUE (PAKTHI IS pelieHus 3a1a4, B TOM YHCIIE NIPEANOaralolUX HECKOIBKO Iaros
pELCHHUS;

OMHCHIBATH B3AMMHOE PACOJIOKEHHE NMPAMBIX U TUIOCKOCTEH B IIPOCTPAHCTRE;

¢$opMynHpOBaTh CBOHCTBA M NMPU3HAKH QUTYP;

JOKa3bIBaTh NEOMETPHYECKUE YTBEPXKICHUS;

BJIAJETh CTAHAAPTHOH KiaccH(HKALIMel NPOCTPaHCTBEHHBIX GUryp (MMPaMHUAbI, TPU3MBI, apaUleienuneasl);
HAXOJAHTb 00bEMBI M TUIOIAH IOBEPXHOCTEH reoOMeTPUIECKHX TeJl ¢ MpuMeHeHHeM (GopMyIT;

BBIYHCJIATH PACCTOSHHS H YTJIBI B IPOCTPAHCTBE.



= OnepupoBaTh NOHATHAMH IEKaPTOBBI KOOPAHHATHI B IPOCTPAHCTBE, BEKTOP, MOIY/Ib BEKTOPA, PABEHCTBO BEK-
TOPOB, KOOP/IHHATEI BEKTOPA, YrOJl MEXY BEKTOPaMH, CKATIAPHOE NPOM3BEJEHHE BEKTOPOB, KOJUTHHEAPHBIE
BEKTOPBI;

—  HaXOIHMTb PaCCTOAHHE MEXAY JBYMs TOYKaMH, CYMMY BEKTOPOB H NMPOH3BEIEHHE BEKTOPA Ha YHCJIO, YTOJI Me-
XKy BEKTOPaMH, CKaIpHOE NPOU3BEIeHHE, PACKIA/bIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOpaM;

- 3a1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOI CHCTEME KOOPAUHAT;

pewiaTs npocTeHIlMe 3a1a4H BBEICHHEM BEKTOPHOro Gaznca

COIEPXAHHME IIPOTPAMMHOI'O MATEPHAIJIA

Tema Conep:xanue
10 xaace
1 TpuronomeTpuueckue | ToxknecTBeHHbIe NPeoGpa3oBaHUS TPUTOHOMETPHUYECKUX BHIPAKEHHI.
GyHKUMH Tpuronomerpuueckue ¢yHKUHH YHCIIOBOTO apryMeHTa: CHHYC, KOCH-

Hyc 1 TaHreHc. Ilepuonuueckue gpynkupmu. CpoiictBa U rpaduku TpHro-
HOMETPHYECKUX BYHKLMIA.

Henn: paclIMpHTL U 3aKPENTMTh 3HAHUSA M YMEHHUs!, CBA3aHHBIE C TOXKIe-
CTBEHHBIMH NPeOOpPa3’0OBaHHAMH TPHTOHOMETPHYECKMX BHIPAKEHHIL;
H3YYUTh CBOWCTBA TPUrOHOMETPHYECKHX (GYHKUMIA M IO3HAKOMMTB
y4almxces ¢ ux rpadukamu.

H3yueHne TeMbl HAUHHAETCA C BBOJHOIO MOBTOPEHMUS, B XO/le KOTOPOTO
HAMOMHHAIOTCA OCHOBHEIE (OPMYJibl TPHTOHOMETPHH, HM3BECTHBIE M3
Kypca anrefpbl, H BEIBOAATCS HEKOTOpbie HOBblE GopMynbl. OT yua-
LMXCA He TPeOyeTCs TOUHOro 3anoMHHaHus Beex dopmyin. [Tpexnona-
raercsi BO3MOXKHOCTb HCMOJIb30BAHHA Pa3NHYHBIX CHPABOYHBIX MaTe-
pHaoB: yue6HHKa, TabNHL, CIIPaBOYHHKOB.

Ocoboe BHUMaHHe cienyeT yaenurb paboTe ¢ eUHMYHON OKpYKHO-
cThlo. OHa CTAHOBUTCA OCHOBOIf 171 OMpeAesieHus CHHYca M KOCHHYCa
YHCJIOBOTO apryMEHTa M HCHONb3YETC Aalee Ul BHIBOJA CBOMCTB TpH-
FOHOMETPHYECKUX GYHKUMI M PEIIEHHS TPHTOHOMETPHYECKHX ypaBHe-
HHH.

CucremaTH3upyloTCcs cBeleHHs 0 QYHKUMAX U rpadukax, BBOAATCA HO-
Bble NOHATHA, CBA3aHHBIE C HMCCNENOBaHHEM (QYHKUHIH (SKCTpeMyMsl,
IEPHOAMYHOCTE), M o0Ias cxeMa HccaemoBaHus QyHkuuii. B coorseT-
CTBHH C 3TOH 00IueH cxeMoif NPOBOAUTCS MccneqoBaHne (GyHKUMI CH-
HYC, KOCHHYC, TAHP€HC U CTPOATCA HX rpaduKu.

Marepuan yuebHuka, kacaromuiics TPHrOHOMETPHUECKHX HEPABEHCTB U
CHUCTEM YPaBHEHHIH, He ABNsAETCA 00A3aTENBHBIM,

KuioueBble KoMneTeHUHH

Yuebno-nosnasamenvnas: NpUBOAUTL NpUMepHI, HOPMYIHPOBAThL BhI-
BOJIbl, B yCTHOH U MMUCBMEHHOH (opMe oTpakaTh pe3ybTaThl CBOEH
JeATeNIbHOCTH.

Hupopmayuonno-koMmyHukamueHasn: yMmeTh o01IaThCs, yJacTBOBATh B
AMajIore, COCTAaBNIATh [UIAH-KOHCIIEKT ypOKa, NPHBOJHThL MPHUMEpSI, ap-
ryMEHTUPOBATh.

Peghnexcusnan: caMOCTOSTENBHO OPraHH3OBBIBATb YUEOHYIO NESTENb-
HOCTb; OLEHHUBATh CBOH Y4eOHble BOZMOXKHOCTH.

2 Tpuronomerpuueckue | Iiean: chopmupoBaTe yMeHHe pewaTs npocTeillde TPUrOHOMETpUYE-
ypaBHEHUs CKHME ypPaBHEHHA H TNO3HAKOMHTb C HEKOTOPBIMH NpPHEMaMH peLIeHHs
TPUrOHOMETPHYECKHX YPaBHEHHIA.

Pewuenne npocTeHmmx TpPHrOHOMETPUIECKHX YPaBHEHHI OCHOBBIBAETCS
Ha H3YYEHHBIX CBOHCTBAX TpHroHoMetpuueckux ¢yHkuuit. [Ipu sTOoM
1e1eco00pasHO LHPOKO HCMONB30BaTh rpaduuecKkue WUTIOCTPALHH
IIOMOUIBIO €IHHHYHOH OKPYKHOCTH. OTIAENIBHOr0 BHUMaHHUS 3aCIy>KH-
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Hell ¢ palHOHAJIBHBIM TIOKA3aTeNleM, BO3MOXHO, HE PacCMaTpHUBAIMCh,
M3y4€HHE MOTJIO ObITh OTPAHHYEHO AEHCTBUAMH CO CTEMEHIMH C LIENBIM
NoKa3arejeM H KBaApPAaTHbIMM KOPHAMH. B 3aBHCHMOCTH OT peaibHOi
NOATOTOBKM KJIAcCa 3Ta TEMA M3y4aeTcs MO0 B BUAE NOBTOPEHHUH, THGO
KaK HOBBII MaTepHa.

Cepbe3Hoe BHUMaHHE CHEOyeT YAeAHTb palboTe ¢ OCHOBHBIMM JIOTa-
PHOMHYECKHMH H MOKA3aTeNbHBIMH TOXIECTBAMH, KOTOPhIE HMCMOMNB-
3yIOTCS KaK MPH H3JIOKEHHH TEOPETHYECKHX BONPOCOB, TaK W IIPH pe-
LIEHHH 3a7a4.

HccnepoBanue nokasatensHoH, 1orapi(pMHUUYECKOi U CTeNeHHOM (yHK-
UHii MPOBOAUTCA B COOTBETCTBHH C paHee BBeAeHHOMH cxemoil. IIposo-
AUTCS KPaTKHii 0630p CBOMCTB 3THX (YHKUHIA B 3aBUCMMOCTH OT 3Have-
Hu#l napamMeTpoB.

PackpriBaeTcs ponb nokaszaTenbHON (QYHKUMH KaK MAaTeMaTHYECKOH
MOJIeNIH, KOTOpasi HaXOIMT IUHPOKOE MPHMEHEHHE NPHU U3YUEHHUH pa3-
JIMYHBIX TIPOLIECCOB.

Matepuan 06 oGpaTHoii PyHKLHH He ABIAETCA 00A3aTENbHEIM.
KnioueBble KoMneTeHIHH

Vuebno-nosnasamenvnas: npuBoANTH MpUMeEpHI, (GOPMYAHPOBATE BbI-
BOIBI, B YCTHOH M NMHCbMEHHOH (OopMe OTpakaTh pe3yNbTaThl CBOEH
OEATENbHOCTH.

Hugopmayuonno-xommynuxamusnas: ymeTh oOIaThCs, y4acTBOBATh B
AHaore, COCTABNATh IJIAH-KOHCIMEKT ypOKa, NPHBOAUTH NPUMEDHI, ap-
TYMEHTHPOBATb.

Pegrexcusnasn: caMOCTOATENBHO OPraHW3OBBIBATh YHEOHYIO JeATElNb-
HOCTb; OLUEHUBATh CBOH YueOHbIE BO3MOKHOCTH.

3 ITpoussoanas mnoka- | [IpoussoaHas nokasarensHol gyHkuuu. Yucno e. Ipoussognas nora-
3aTenbHOM M Jora- | pudmuueckoi gynxuuu. CrenenHas ¢yHkuus. I[Torsrue o nuddepen-

pmbMqucxoifl (byHK- LHAJIBHBIX YPaBHCHHIX.
LMt Heab: Hay4uTh HaXOOUTH

CopnepskaHue nporpaMmsl.

Yucaosble pynxunn (9u)

Onpeaenenne QyHKLHH, CHOCOOH! 3a1aHus, cBoiicTBa QyHKuHU. OGpaTHas QyHKuUM.
Tpuronomerpuueckue pyHkuuu (264)

Yucnosas OKpY>KHOCTb TOXICCTBEHHEIE NPe0Opa30BaHUs TPUTOHOMETPUYECKHX BhipaXceHUit. TpUroHomeT-
puyeckHe QYHKIMH YHCIIOBOTO apryMEHTa: CHHYC, KOCHHYC M TaHreHc. [lepuoanyeckue pynkuuu. CpoiicTBa
¥ rpadMKu TPUrOHOMETpHYECKUX GYHKUMIA.

Llenvy: pacluMpyTh U 3aKPENIUTh 3HAHUA H YMEHHs, CBA3AHHEBIE C TOXKIECCTBEHHEIMH NPe0oGpa3oBaHHAMU TPHIO-
HOMETPHYECKHX BBIDAKCHHUMH; U3YYHUTh CBOWCTBA TPHTOHOMETPUYECKUX (DYHKLHIA H O3HAKOMHTE Y4AIMXCA C
ux rpa¢uxamu. M3ydeHne TeMbl HAYMHAETCS ¢ BBOAHOIO NOBTOPEHHUS, B XO/I€ KOTOPOro HAMOMHHAKOTCS 0C-
HOBHBIE HOPMYJIbI TPHTOHOMETPHH, H3BECTHBIE W3 Kypca anre6phl, U BEIBOAATCS HEKOTOPbIE HOBBIE GOPMYJIbL.
Or yuyaiuxcs He TpeGyeTcst TOUHOro 3anoMUHaHus Beex GopMyi. Ipeanonaraercst BO3MOKHOCTE HCTIONB30-
BAHHA Pa3IMYHEIX CIPABOYHBIX MATEPHANIOB: yueOHHKa, TabiHL, cripaBouHHKoB. Oco00e BHUMAHHUE CleayeT
YAEUTH paboTe ¢ €AMHHYHOH OKPYXHOCTEIO. OHa CTAHOBHTCSA OCHOBOIM 1Sl ONPENEICHUs] CHHYCa M KOCHHY-~
Ca YHCJIOBOTO apryMEHTa H HCTIONB3YETCA Jajee JUls BEIBOAA CBOMCTB TPMIOHOMETpUYeCKuX QYHKLMIA U pe-
LIEHHA TPHTOHOMETPHYECKHX ypaBHeHHil. CHCTEMAaTU3UPYIOTCA CBeleHHs O pyHKUMSIX U rpadMKax, BBOJATCS
HOBEIE TOHSATHS, CBA3aHHBIE € HCCIeOBaHHEM QYHKLMH (3KCTPEMYMEI, IEPHOAUYHOCTD), H 001Ias cXxeMa Hc-
ciaenoBaHus GyHkLHi. B cooTBeTcTBHM ¢ 3TOM 061Ei cxeMoit npoBoaHTCA HCcnenoBaHHe (DYHKUHMIA CHHYC,
KOCHHYC, TAHF€HC U CTPOATCA UX rpaduku.

Tpuronomerpnyeckne ypaBHeHHs(104)

- INpocreiitune TpuroHoMeTpHUeckHe ypaBHeHHs. [IepBrie npeacTaBIeHUs O PEILeHHH TPUrOHOMETPUYECKHX
ypaBHeHHMit. [[Ba METOAA pEeLLCHUS TPUTOHOMETPHYECKHX YpaBHEHH H: BBEICHHE HOBOM NMepeMEeHHOI U pasJio-
AEHHe Ha MHOMHTEIH.

Llenwv: chopMUpoBaTH yMEHHE peliaTh NPOCTeiilye TPUrOHOMETPHUECKUE YPaBHEHHUSA U MO3HAKOMMTD ¢ HEKO-
TOPHIMHU NMPUEMaMH PEIIEHHs TPUTOHOMETPHYECKHX YpaBHEHUIH.



[

PeineHne npoctenx TPHrOHOMETPUYECKHX YPABHEHNI OCHOBBIBAETCS HA U3YYEHHEIX CBOMCTBAX TPHIOHO-
MeTpudeckux GyHkimi. [Tpu 5ToM 1enecoo6pa3Ho MIMPOKO HEMOJB30BATh IpadHIECKHE HILTIOCTPALIMH C [0~
MOLUBIO €AHHHYHON OKPYXHOCTH. OTAEIPHOr0 BHUMAaHHA 3aC/ly>KUBAIOT YpaBHEHHs BHAA sin X =1, cos x =0
H T.1.. MIX pelieHue Heleiecoo6pa3Ho CBOAMTE K NpHMeHeHHIO 061mx gopmyit. OtpaboTka Kakux-nu6o cre-
LMAJIBHBIX MPHEMOB pellieHHs 6oJiee CIOXKHBIX

TPHrOHOMETPUYECKHX YPAaBHEHHi He npeaycMaTpyBaeTcs. JIoOCTaTOMHO pacCMOTPETh OTAE/IBHEIE PUMEPEI
pelueHUd TaKHX ypaBHEHHH, MoAYEepKUBas OOLLYIO HAEIO PELICHHA: NPHBEICHHE YPaBHEHHS K BUAY, COAep-
XKalleMy JHIb OAHY TPHIOHOMETPHYECKYIO QYHKLMIO OIHOTO H TOTO XKe apryMeHTa, ¢ Hocjeaylouei 3aMe-
Hoii. Marepuan, KacaroIuiicss TPHrOHOMETPHYECKHX HEPABEHCTB H CUCTEM YpaBHEHMH, He sBaseTcs o6s3a-
TenbHEIM. Kak H B npenpiaymeii Teme, NpeanosaracTcs BOSMOXXHOCTh HCIIOJIB30BAaHUA CIIPABOYHBIX MaTepHa-
J0B,

IIpeoGpa3oBaHHe TPHrOHOMETPHYECKHX BbipaskeHHii(154)

CuHyC ¥ KOCHHYC CyMMBI H Pa3HOCTH apryMeHToB. PopMyJIsl ABOIHOro apryMenrta. QOpMyJisl IOHMKEHHS
creneHy. [IpeoGpa3oBanre CyMMEBI B NPOM3BEA€HHE U IPOU3BEAEHUS B CYMMY.

Llenw: chopmupoBaTh yMEHHE NpeoOPa30BEIBATH TPHIOHOMETPMUECKHE BEIPAKEHHS U MO3HAKOMMTD ¢ HEKO-
TOPEIMH NNPHEMaMH YNPOLIEHHs U MPUMEHEHHs GopMyJ.

Hpoussoanan(31u)

ITpoussonnas. [Tpoussoansie CyMMBI, TpoU3BeAeHU H yacTHOro. [Ipon3BoaHas creneHHoN GpyHKIHHU ¢ LETBIM
nokasareneM. [IpousBoiHbIe CHHyCa M KOCHHYyca. 'eoMeTpuuecknii M MexaHH4eckHii cMBIC npoussoaHol. [Ipu-
MEHEHHE MPOU3BOAHOM K NOCTPOeHHUIO rpadukoB GyHKIMIA U PEIIEHHIO 3a/1a4 HA OTHICKAHHE HANGONBIIETO U HaU-
MEHbLLEro 3HaYECHHH.

Llenb: BBECTH NOHATHE MPOH3BOAHOM; HAyYHTh HAXOAMTL MPOH3BOAHBIE QYHKUMIA B CITyyasx, He TpeOyOLUX Tpy-
JOEMKHX BBIKJIAJIOK.

Ilpu BBEACHHH MOHATHA NPOU3BOAHOI M M3y4YEHHH €€ CBOMCTB Clle[lyeT ONUpaThes Ha HArJIAMHO-HHTYHTHBHBIE
MpeACTaB/ICHUA YHaIMXCs O NPHOIHKEHHH 3HAUYCHUH QYHKLMH K HEKOTOPOMY YHCNY, O NPUOIHKEHHH YYacTKa
KPHBOIi K NpAMOH JIMHHH U T. M.

DopMHpOBaHHE NOHATHA Npeaena GYHKUHH, a TAoKe YMEeHHEe BOCMIPOU3BOANTD A0KA3aTe/IbCTBA KAKHX-THO0 Teo-
peM B JaHHOM pa3Jie/ie He NpeaycMaTpHBaloTea. B KauecTse npuMepa BbIBO/A NPABUIT HAXOIKAEHHUS TIPOH3BOAHBIX
B KJIACCE PACCMaTPHBAETCA TOJIBKO TEOPEMa O IPOU3BOHOI CYMMBI, BCE OCTAJIbHBIE TEOPEMBI pa3eia IpUHUMA-
101ca 6¢3 A0Ka3aTenpcTBa. Baxkno oTpaboTars 10CTaTOUHO CBOGOAHOE YMEHHE NPUMEHSTH 3TH TEOPEMEI B He-
CJIOKHBIX CITyYasx.

B xone peluenus 3agay Ha npuMeHeHHe GOPMyJbl IPOH3BOJHON CIIOKHOM DYHKLMH MOKHO OrPaHHUYMTHCS CITyYa-
em f (kx + b): UMEHHO 3TOT ciTy4aii HeoOXoOHM Jarnee.

O3HaKOMMTB ¢ NPOCTEHIHMH METOAAMHU AH(GEPEHLMANIEHOTO HCUHCIICHHS H BbIpaboTaTh YMEHHE NPUMEHATh UX
I uccnenosanus GyHKUMH U NoCTpoeHUs rpadHKoB.

Oropa Ha reoMeTpHYECKU H MeXaHHYECKHH CMBICT NPOU3BOLHOM JeNaeT HHTYHTHBHO SICHBIMH KPUTEPHH BO3pac-
TaHUA U yObIBaHUA (YHKUMI1, MPU3HAKH MAKCUMyMa H MHHHMYMa.

OcHOBHOE BHHMaHHe JODKHO OBITh yIenaeHO pa3HOOOPa3HbIM 33jauaM, CBA3AHHBIM C HCIIOJIb30BAHHEM MPOU3BOA-
HoH Juist uccnenoBadua gyHkuuii. OcranbHoit MaTepuan (MpUMEHEHHE NPOM3BOIHOM K MPUOIKEHHBIM BEIYHCIIE-
HUSAM, IPON3BOJIHAA B GH3UKE M TEXHUKE) JAeTCA B O3HAKOMHTENbHOM Iu1aHe. OcTanbHOM MaTepyat (IpUMeHeHHe
NPOU3BOAAHOM K NPUOMIDKEHHBIM BEIYHCIICHUAM, MPOU3BOAHAA B (M3HKE U TEXHUKE) HAETCS B O3HAKOMUTENEHOM
nopsike.

Hrtorosoe nopropenne (114)

Jluteparypa:

Jlna 10 kiacca

Hna 11 xnacca

1. Anrebpa 1 Hauana aHanuza. 10 xi.: Camo-
crosaTenbHele paboThl: Yued. nocobue ams 06-
weoOpasosar. yupexaenuii / JI.A. Anexcannpo-
Ba; moa pea. A.I'. Mopakosuua. — M.: Muemo-
3uHa, 2005.- 135 c.

2. Anrebpa v Hayana aHaausa. 10 — 11 xn.: Kon-
TpoNbHEIE paboThl Aj1s1 061e06pa3oBaT. yUpexK-
JeHuii: yue6. nocobue / A.I'. Mopakosuua, E.E.
TynsunHckas. — 5-e u3a. — M.: MHeMo3HHa,
2007.-62c.

3. AnreGpa 1 Hayajia MaTeMaTHYECKOro aHaJIu3a.

1. Anrebpa u Hadana aHanu3a. 11 k.. Camo-
cTosiTenbHBle paboThl: Yueb. nocobue s 06-
meoOpasoBat. yupexaenuii / JI.A. Anexcanapo-
Ba; oA ped. A.I'. Mopaxosuua. — 4-e usn., ucnp.
u gon. — M.: Muemo3suHa, 2009. — 100 c.

2. Anre6pa u Hauana aHanuza. 10 — 11 kn.: Kon-
TposibHbIe paboThl 1 oOuieoOpa3oBat. yupex-
nenuii: yue6. nocobue / A.I'. Mopnkosuua, E.E.
TyapuuHcKad. — 5-¢ u3n. — M.: MHeMo3uHa,
2007.-62c.

3. Anre6pa W Hayaja MaTeMaTHYCCKOro aHajiusa.




10 knacc. KoHTposibHEIE paGoTH 11 yyalumxcs
061e06pazoBaTeNbHEIX YupexaeHui (6a3oBriif
yposenb) / B.W. I'nus6ypr; noa pea. A.I'. Mopa-
KOBHYA. — M.: MHeMo3uHa, 2009. — 39 c.

4. Anrebpa 1 Hayasna anaymmza. 10 — 11 wr.; Te-
MAaTHYECKHE TECTHI H 3a4eTH 1u1d 06ueobpa3zo-
Bat. yupexxaeHuii / JI.O. Jenumera, T.A Ko-
pemkoBa; nox pea. A.I'. MopakoBuya. — 2-e
H31., ucnp. u goi. — M.: MHeMosuna, 2005. —
102 c.

11 knacc. KontponbHele paGoThl A1 yUaIuxcs
06meo6pa3oBaTeNbHEIX yupesxaeHui (6a3oBblii
yposeHs) / B.W. Fmus36ypr; nox pea. A.I'. Mopa-
KoBHYa. — M.: MHeMo3uHa, 2009. - 32 ¢.

4. Anrebpa 1 Hayana aHanu3a. 10 — 11 xi.: Te-
MAaTHYeCKHE TECTHI H 3a4€TH 111 061eobpaso-
Bat. yupexaeHuit / J1.O. Ilenuwesa, T.A Ko-
pewikoBa; moA pen. A.I'. Mopakoeuya. — 2-¢
H31., Hcnp. U gon. — M.: MHueMo3suHa, 2005. —
102 c.

Teomempun

Copepixanne IporpaMMHOIO MaTepHalia

Nen/m | Tema KosnuecTBo yacoB
1. BBenenue. AKCHOMBI CTEPEOMETPHH 5
2. IMapannensHOCTh NPSIMBIX M INIOCKOCTEH 19
3 IlepneH AUKYISPHOCTD NPSIMBIX H INIOCKOCTEL 20
4 MHororpaHHuKu 12
5 BekTops! B IpOCTpaHCTBE 6
6 ITosTOpeHue 8
Hroro 70

1. Beenenne . AKCHOMBI CTEPEOMETPUH H HX ClIeNCTBHA.(5)

Ipenmer crepeomerpun . AkcHOMEI crepeoMeTprl. Hekotopeie cBoiicTBa U3 akcuoM. Pemenne 3amay Ha

NPUMCHCHHUEC aKCHOM CTCPCOMETPHH H HX CIICACTBHIA,

OcHoOBHAaA LIETB:

CdopmupoBaTh NpeaCTaBIeHHS YYAITHXCA 00 OCHOBHBIX IIOHATHIX U

PHH , HX HCIIONIB30BAHUH IIPH PCILICHHUH 3aaad4.

MeTtoapl:

AKCHOMaX CTCPEOMET-

Peumenue CTaHAApPTHHIX 3a71a4 JIOTHYECKOI'0 XapaKTepa, a TaK XKe n306pa)1<eHHe TOUYCK, NPAMBIX H IIJTOC-
KOCTEH Ha IMPOCKIHOHHOM YCPTCIKE IIPH PA3IHYHOM HX B3AaUMHOM PACIIOJIOKEHIHH B IIPOCTPAHCTBE,

3HaTh:

AKCHOMBI 0 B3aHMHOM PacCHOJIOXXEHHH TOYEK, NPAMBIX H IUIOCKOCTEl B IPOCTPAHCTBE H UX CIIEACTBHS.
VYMers:

ITpuMeHATH aKCHOMBI CTEPEOMETPHH U HX CIEACTBH MIPH PEIICHUH 3a1ad.

2.TlapanenbHOCTh NPSMBIX B IockocTed ( 19)

OcHoBHAs 1€ ;



JlaTh yqampMcs CHCTEMaTHUECKHE CBEIEHHUS O NapaUIeIBHOCTH OPAMBIX H INIOCKOCTEH B IPOCTPAHCTBE.
OcyInecTBATH 3HAKOMCTBO C IPOCTEHIIMMH MHOrOpaHHUKAMH. TI03HAKOMETE ¢ Pa3sIHYHBIMH CIOCO6aMH
H306paXXeHHA IPOCTPAHCTBEHHEIX (HIYP HA IIOCKOCTH. CdopMHpOBaTE yMeHHS pemaTh 3a1a4H Ha 0-
Ka3aTeabCTBa (METO/ OT NPOTHBHOr0).CTPOUTH CeYeHHs TETpadpa U NapajvieNlenuneaa.

MeToasr;

I/Icn0m>3ye1'c>1 METOA NOKA3aTENbCTB OT MPOTHBHOTO, 3HAKOMOI'O yJamuMcCs U3 Kypca TIIaHUMECTPHH.
Pemenune Gonsmoro KOJIMYECTBA JIOTHYCCKHUX 3aaa4.

2.1.IapannensHOCTh NPAMEIX , IPAMOIf M INIOCKOCTH &)

ITapanensHsie npsambie B mpocTpancTse. [lapaensHOCTh IPAMOl 1 mIockocTH. Pemenue 3ajadg 1o Te-
Me «[lapannensHOCTh IpAMOM B IIIOCKOCTHY

3HaTs:

Buzisi pacnionosxenus npsameix B npoctpascTse. [ToHATHE NapamiensHbx 1 CKPEIIHBAOIINXCH MPAMEIX.
Teopems1 0 napanenbHOCTH MPAMBIX K NAPALTENBHOCTH 3-X IPAMBIX. PacmosoxeHue B IPOCTPaHCTBE

NPAMOH U ITOCKOCTH. TToRTHE MapamIenbHOCTH IPSAMO  TLIOCKOCTH ( IIPU3HAK NapajIeNbHOCTH Mps-
MO H ILIOCKOCTH).

VYMerts:

PaCCManHBaTB IIOHATHEC B3AUMHOI'O PACIIONIOXKEHUA IpsAMBIX , Hp}IMOﬁ H TUIOCKOCTH HA MOJEIAX K}’Ga,

IPH3MBI, MHPaMU/LL. [I[pHMEHATE H3ydeHHBIE TEOPEMBI K PEIIEHHIO 3a1a4. CaMOCTOSTENbHO BBIOpATH
Croco6 peleHus 3agay.

2.2.B3auMHOE pacnooxeH e IPIMBIX B IPOCTPAHCTBE. Yo MeXny nByMs NpsMBIMHU(S)
CxpewmuBarommyecs npsamsie. YIIIbl ¢ COHAPABIEHALIME CTOPOHAMH. YoM MEKIY IIpSMBIMH Pemenue
3a1a4 1o Teme «B3anMHOe pacnionoxeHne NpAMBIX B IPOCTPAHCTBE. YTO MEXKIY ABYMS IPAMBI-

Mu.»Pemenne 3ana4 no reme «IlapaniemsHocTs IpAMBIX # IWIockocTel «. KonTponsHas pa6ota mo Te-
ME» AKCHOMEI CTEpPEOMETPUH. B3anMHoOe pacionoxenue npaMEIX , IPAMO H IUIOCKOCTH.

3Harn:
IonsaTHE CKpEIHUBAIOLIHECS IPAMBIX. TeopeMy 0 paBeHCTBE YIJIOB ¢ COHAIPABICHHBIMH CTOpOHAaMH.

VYMeTh:

Haxoznuts yrom Mexay NpsAMBIMH B IPOCTPaHCTBE. [IpHMEHSTH [0/ TyYeHHBIE 3HAHUSA IPH  PELICHAH 3a-
aad.

2.3. [TapanmnensHOCTS IIIOCKOCTEH (2)

HMapannensasie mnockocty. [Ipu3Hak nmapautensHoOCTH miockoctell .CpoiicTBa NapaJeNnbHbIX IIOCKO-
cTeit .

3HaTs:

ToHsTHE MapajulenbHbIX mIocKocTeil. IIpH3Hak napamiensHOCTH ABYX IUockocTeit. CBoiicTBa mapai-
JIETABHBIX IIOCKOCTEH.

VYMeTh:



HOK&BIB&TB IIPHU3HAK NapaJUICIIBHOCTH ABYX ILITOCKOCTEM H NPHMCHATE €TI0 TIPU pemenHu 3agay. Mc-
II0JIb30BAaTH CBOMCTBA IapajuieIbHBIX MIIOCKOCTEL IIPH pEeIeHUH 3a0ay.

2.4.Terpa311p.l'[apa.rmenennnen(7)

Terpasnp. [Mapaenennnen. 3aaaun na nocTpoenue cevennit. Koppekruposka 3suanuii yyamuxcs
-Kontponsnas pa6ora .3auer Nol.

3Hath;

Honsatue rerpasnpa. [TonsTue napamwienenumnena u ero cBokcTBa. CIIOCOGHI IOCTPOEHHUS CeueHuMi TETpa-
37pa H MapajvieNenIea.

VYmMern:

PaGotats ¢ ueprexom u gutats ero. Pemats 3anaun » CBA3AHHBIC C T€TPasApoM Pemars 3anaun na mpu-
MEHEHHe CBOHCTB napasinenenunena. CTPOUTH ceueHHe TETpa’fipa 1 napajieleninea.

3.IlepreBMUKYIIPHOCTE MPAMBIX U ILTOCKOCTEH(20)

OcHoOBHas 11eb:

JlaTh yqamuMcs cuCTeMaTHYSCKHE CBENEHHS O NEPHCHANKYIAPHOCTA NPAMBIX H ILIOCKOCTEi B IIpO-
CTPaHCTBE .BBECTH MOHATHE YITIOB MEXIY NPIMBIMU 1 TUIOCKOCTAMH, MEXKIY IIOCKOCTAMH.

Merogsr:

O6ob1aroTCs 1 CHCTEMATH3HPYIOTCS 3HAHUS YYAIIMXCA O IEPNEHHKYIIIPHBIX IIPAMBIX, IEPIEHMKYIIs-
PC ¥ HAKITOHHBIX, U3BECTHEIE H3 Kypca IUTaHUMETPHH, YT0 6yIeT Cioco6eTBOBATE 6ojiee ray6okomy ye-
BOCHHMIO TeMEI. [TocToanHOe obpainenne Kk TeopeMaM, CBOICTBAM K NpH3HAKaM Kypca IIaHHMETPHH NPH
PELICHNH 3a71a4 IO H3y4YaeMOH TeMe.

3.1.IlepneHaUKYIAPHOCTS IPAMOIL H IIOCKOCTH(6)
Ieprenukynspuele mpsMete B npocTpanctse. Ilapasenshbie NpAMEIE, NEPIEHIUKYIAPHEIE

K INIOCKOCTH. [IpH3HAK NEPIEHAUKYIAPHOCTH NPAMOM U IIOCKOCTH. Teopema o mpsamMoit, neprenuKy-
JIAPHOH MIIOCKOCTH. Pemenye 3a1ay Ha epeH MKy IAPHOCT IPSIMO M IUTOCKOCTH.

3HaTh;

IToHsTHE NEPIEHMKYIAPHBIX NPAMBIX. JIeMMy NepreHIHKyIPHOCTH JBYX NapauIebHBIX MPAMBIX K
Tpeteit. OnpenencHye NepHeHUKYIAPHOCTH IPAMOii H IOCKOCTH. CBA3b MEXIy IapalIeNbHOCTRIO
IIPAMBIX H MX NEPICHIUKYTAPHOCTBIO K IUIOCKOCTH. [Tpu3HaK nepneHauKyISpHOCTH IPSIMOif U IUIOCKO-
CTH.

YMers ;
HoxaspiBate JIeMMy NepneHIHKYIIPHOCTH ABYX IapajiebHbIX OpAMBIX K TpeThel. IIpuMeHaTs npu3Hak
NEPIEHAUKYIAPHOCTH NMPAMO# U INIOCKOCTH K pelieHHo 3a1a4. Haxoauts cBasb Mexmy napajuienbsHO-

CTBIO IIPAMBIX U HX NEPHNCHAHKYIAPHOCTBIO K INIOCKOCTH. Pematp ocHOBHBIE THITBI 3a1a4y Ha nNepreHau-
KYJIPHOCTB HpﬂMOﬁ H INIOCKOCTH.

3.2. TlepnieRaMKyAAp U HAKIOHHAAL. YOI MEXAY IPAMOi M IIIOCKOCTEIO(6).



Paccroanue ot Toukn 1o minockocTH. Teopema o Tpex NepeHIuKyIIApax . Yroi Mex Iy OpsMoll | mioc-
kocTbio . [ToBTOpenue Teopyu. Pemnenne 3anay Ha npHMeHEHHe TEOPEMBI O TPEX HEPIECHINKYIAPAX.
Yron Mexuy npsaMoit U INTOCKOCTBIO.

3nars : [lonsaTne paccTosHue OT TOIKH 10 npsMoii. TeopeMy o Tpex nepnenmuxynspax. [TonsTue yria
MEXAY MpIMOi B IVIOCKOCTBIO.

Ymern: JlokasblBaTh TEOPEMY O TPEX NMEPHEHANKYISAPAX H UCIOJb30BATh €€ IIPH pelIeHHH 3axa4. Haxo-
IHUTH Yroa MEXy IpAMOii M IUIOCKOCTBIO.

3.3. iByrpannslii yroi . [lepneHauKyIspHOCTD [U10CKOCTE}H (8)

MByrpanHsiii yros. [IpH3sHaK NepneHTHKYIPHOCTH ABYX ILTOCKOCTeH. [IpAMOyTrobHEILH napasenemny-
neA. PewueHue 3ana4 Ha CBOMCTBA NpAMOYTONBHOTO Mapajulenenunesna. [IoBTopeHne TEOpHH H peleHHH
3ana4 no Teme «IlepreHauKyIIpHOCT IPAMBIX U ILIOCKOCTElY , Pemmenne 3ana4 , KontponsHas paGota
110 TeMe «llepneHauKyIIpHOCTD NPAMBIX H IJIOCKOCTEH Y. 3ager Ne2.

3uars: [loHaTHE ABYrPaHHOrO YIIa H €T0 IMHEHHOro yria . [IoHATHE YIiia MEXAY IITOCKOCTIMH. Omnpe-
A€JICHHE MEPIECHANKYIAPHBIX INIOCKOCTei . [IpH3Hak nepneHuKyIspHOCTH ABYX mutockocTeil. [TonsTne
IpAMOYTOILHOTO IapaJulelienuIeia, CBOKCTBA €ro rpaHeii , Iuarosaneil JByrpaHHbIX YTIIOB.

Ymers: OnpenensTs yroi MEXAy IIOCKOCTAMH. ITIpHMEeHsITh IPH3HAK TIepIeH UKy IAPHOCTH JBYX ILIOC-
KOCTEH NpH PEIICHUH 3a71a4 . paboTath ¢ YepTexoM i guTath ero. Mcnons3osars cBoiicTBa NpsAMOYros-
HOI0 napauielelHneaa Ipyu pelieHHH 3a1ay.

4. Muororpannuku (12)

OcH. nens: HaTb y4JamuMcesa CHCTEMATHYCCKUE CBEICHUA 006 OCHOBHEIX BHIOAX MHOI'OTPaAHHHKOB.

Mertongpr: M3ydenne MHOTOrPaHHHMKOB HYXXHO BECTH Ha HAIIAIHOM OCHOBE, ONHPAsICh HA OGBEKTH IPU-
POIIBI, IIPEAMETHI OKPYKAOIIEH NeHCTBUTEILHOCTH.

4.1. ITonstue MEOrorpannuka. Ilpusma. (4)

Ilonstne Muororpannvka. ITpusma . Ilnomans noepxHocTH Npu3MBL. [10BTOpeHHE TeopHH, peLTeHHe
3aJa4 Ha BEIYHCIICHHE IUIOIATH IIOBEPXHOCTH NPH3MEL.

3uarb: [Tonsrue MHOTOrpaHHHKA, IIPU3MEI H HX 3JIEMEHTOB. Buagt IIPA3M. Ilonarue ILTOIIAAH IIOBEPXHO-
CTH IIPHU3MEI. (DopMyny JJE1 BBIYHCJIEHNA IVIOMIAH MOBEPXHOCTH MPHU3MEIL.

YMetb: PaGoTaTh C Y€PTENKOM H YHTATH €ro . PasiuuaTh Busl OpusM . JlaBaTs onMCcaHHEe MHOTOIPAHHH-
KOB. BriBosuTE popMyITy , ANs BEIYUCIECHHS TUIOLIANH IOBEPXHOCTH NIPU3MBIL.

4.2, INMupamupa (5)

Iupamuza. IlpasunsHas nupamua. Pemenne 3aqad no Teme nupamuza. Vceedennas nupamuga. ITno-
INaab MOBEPXHOCTU YCEUEHHOM MUPaMHUIEL.

3uarts: [loHATHe MupamMus! . [lonaTue npaBunbHOl mupaMunsl. TeopeMy o mwiomanu 6okoBoit IOBEpX-
HOCTH MPaBHJIbHOMN MHpaMUIbL.

YMern: PaGotats ¢ yeprexoM U 9uTaTh €ro. OTiIuyars BHAB MHpamMuA. Jl0Ka3sBaTh TEOpEMY O IUIOLIANH
G0oKOBOH NOBEPXHOCTH NMPABUIBHOM MHpaMUs! . Pemnats 3anauy Ha HaXOXIEHHE IUTOLaau OOKOBOM I0-
BEPXHOCTH IIPaBUJIbHOM MUpaMHUIBL.

4.3 IIpaBunbHBIE MHOTOTpaHHUKH (3)



Cummerpus B ipocTpancTie . [ToHATHE IPaBHIBHOIO MHOTOTPAaHHHKA . DIEMEHTHI CHMMETPHH Ipa-
BHJIBHBIX MHOIOrpaHHHKOB. KoppekTupoBka 3HaHmil yuamuxcs. Peruenne 3agay. 3auer No3.

3uath: CHMMETpPHS B IPOCTPAHCTBE. [I4TH BIIOB IPaBH/ILHEIX MHOTOTPaHHHKOB.

YMeTh: YBHIETh CHMMETPHIO B IPOCTpaHCTBE . Pa3muyats BUABI MPaBHIILHEIX MHOTOTPaHHHKOB. Pa6o-
TaTh € YEPTEKOM H YUTATh €r0.

5. Bextops! B mpocTpaHcTBe (6)

OcH. mens: O6061HTE H3y4eHHbIH MaTepHall B 6a30Boil HIKOJIE MaTEPUAIl O BEKTOPAX Ha IIOCKOCTH,
JIaTh CHCTEMATHYECKHE CBEACHHUA O ICHCTBHAX C BEKTOPaMH B IIPOCTPAHCTBE.

Metonsl: OCHOBHOE BHEMAHHE YACIACTCS PEUICHHIO 33a4 , TAK KaK IPH 3TOM y4alguecs oGIaJaloT BeK-
TOPHBIM METOJIOM.

5.1. Ilonsue BexTopa B mpocTpancTBe(1)
ITonsaTHe BekTOpa . PaBEeHCTBO BEKTOPOB.
3nate: Onpenenenne Bexropa.. [IoHsATHE paBHEIX BeKTOpOB. O603HAUEHHSI.

YMern: PaGoTath ¢ qepTesoM H UMTaTh ero. O603HaYaTh H YUTaTh 0603HaYeHHs. OpeneniaTs paBHbIe
BEKTOpA.

5.2.Cnoxense 1 BBIYMTaHYE BEKTOPOB. YMHOXeHHE BEKTOPa Ha 4ucio (2)
CrnoxxeHue ¥ BBIMUTaHHE BeKTOpOB. CyMMa HECKONIBKHX BEKTOPOB. YMHOMKEHHE BEKTOPA Ha YHCIIO.

3uare: [IpaBuio TpeyronpHMUKa M NapajulesIorpaMMa CJI0KEHHUS BEKTOPOB B IIPOCTPAHCTBE. 3aKOHBI CJI0-
’KeHHs BeKTOpOB. J[Ba criocoba pa3sHOCTH ABYX BEeKTOPOB. [TpaBHIO CIIOXKEHHS HECKOJIBKHX BEKTOPOB B
npocTtpaHcTBe . [IpaBHIIO YMHOXKEHHS BEKTOPOB Ha HCIIO H €T0 CBOMCTRA.

Ymers: Ilone30BaThCS IPAaBUIIOM TPEYTOJIBHMKA H IAPAILIENOrpaMMa IPH HaXOXIECHHA CYMMBI IBYX
BeKTOpoB. HaxoMuTe CyMMy HeCKOJIPKHX BEKTOPOB. HaXxomHTh pa3sHOCTH BEKTOPOB ABYMS CIIOCOGaMH.
HaxonuTe BEeKTOpPHBEIE CyMMBI He Ipuberas K pucyHKaM. YMHOXATh BEKTOPHA YHCIIO. BEINOMHATE neficT-
BHSI HaJX BEKTOpaMH.

5.3 KomnnanapHsie BeKTOpHL.(3)
3HaTh: ONpeeicHHe KOMIJIAaHAPHEIX BEKTOPOB. [IpH3HaKu KOMIITAaHAPHOCTH TpeX BEKTOPOB H MPABUIIO
napajuleNienuIena, CI0XKEH s TPeX HEKOMILIAHAPHBIX BEKTOPOB. TeopeMy 0 pa3iioxeHUH BEKTOpa 110

TpeM HCKOMILIIAHAPHBIM BECKTOpaM.

YMeTh: Pa3snoxuTe BEKTOp 0 TpeM HEKOMIUIAHAPHBIM BeKTopaM. Mconbs30BaTh NpaBilo Napauieseny-
neJa MpH CIOKEHUH TPEeX HEKOMILTAHAPHBIX BEKTOPOB.

6. UroroBoe nosTopeHue kypca reomerput (8)
AxcroMsl ctepeoMeTpHH . [TapamtensHocT NpsMBIX M IUIockocTelt . TeopeMa o Tpex nepneHanKyapax,
YTOJI MEXKIY IPAMOM H ITOCKOCTHIO. BEKTOPHI B MpoCTpaHCTBE U NX NIPHMEHEHHE K PELIEHHIO 3a1ad.

UroroBas koHTpoabHAA paboTta. 3akiounTenbHBli ypok-6ecena mo Kypey 10 ki,

3nath: Teoperndeckuii MaTepuan Kypea 10ki1acca. OcHoBHBIE TeopeTHyeckue ¢paxrel. Haubonee pacnpo-
CTpaHEHHBIE IPHEMBI PEIICHUS 3a1a4.



