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JanHas nporpaMmma 1o yueOHoMmy npeametry «Maremaruka (BKJIro4as anredpy u Hadasa
MaTeMaTUYEeCKOr0 aHall3a, TEeOMETPUI0)» pa3paboTaHa Ha OCHOBE AaBTOPCKOM
MIporpamMMBbI JIJist 0011Ie00pa3oBaTeabHbIX oprann3amuii Kpacnomapckoro kpas «Anredpa
M Hayaja Mmaremarndeckoro anaiam3a. 10 — 11 kmaccel», aBrOp-coctaBuTenb E.A.
Cemenko (Kpacnomap: I'BOY HUPO KpacHogapckoro kpas, 2018) k YMK Anumosa
II.A., Konsruna FO.M., TkaueBoit M.B. u np. «Anre6pa u Hadajia MaTeMaTU4€CKOro
aHanuza (0a30BbI W yrnyOneHHbIH ypoBeHb). 10 — 11 kmacce» (M.: IIpocselenue,
2018) u paboueit nporpammbl «leomerpusi» k YMK asropos JI.C. Atanacsina, B.O.
bytycosa, C.b. KagomueBa u ap. «leomerpus. 10-11 kmaccei» (M.: Ilpocemienue,

2018).
Kaace 10 11
Anrebpa u Havama wmaremaruuyeckoro | 136 136
aHamM3a
['eomeTpus 68 68
Bcero 204 204

Ilnanupyembie pe3yiabTaThl
N3yyenue mnpeameTrHoit obnactu «Maremaruka» JaeT BO3MOXKHOCTh OOyYarOIIMMCS
NOCTUYb CIEAYIOUIUX PE3yIbTaTOB Pa3BUTHSL:
JInuHOCTHBIE Pe3yJabTaThl OTPAXAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:
1.IIaTpHOTHYECKOr0 BOCIMTAHUA: LEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY

KYJIbTYpPHOMY, HMCTOPUYECKOMY M HAy4YHOMY HAcCJEIWI0, MNOHUMAHUA 3HAYCHUS
MaTeMaTUYECKOW HayKH B JKU3HU COBPEMEHHOIO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEpHON uH(OpMalMelt 0 NMepeoBBIX TOCTHKEHHUSIX M OTKPBITHUSX MUPOBOM U
OTCUYCCTBEHHONW MaTEMaTHKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE
MHUpa 1 O0IIIeCTBa;

2.I'paxaaHCKOro BOCHUTAHMSI U HPABCTBEHHOI'0 BOCIUTAHMS JieTeil HA OCHOBe
POCCHMMCKHUX TPATULUMOHHBIX LEHHOCTEHM MPEJCTABICHUS O COLMAIIBHBIX HOPMAaX M
MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€SITEIbHOCTH TIPU BBIMOJHEHUM Y4YeOHBIX, IMO3HABATEJILHBIX 3a/ad,
BBIMIOJTHEHUHU JKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX TMPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAHUIO M B3aWMOIIOMOIIM B TIpollecce ITOW y4eOHOM eATeNbHOCTH,
FOTOBHOCTH OLICHUBATH CBOE MOBEICHUE U IOCTYIKA CBOMX TOBAPHUILEU. C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMUS IMOCJIEACTBUM MOCTYIIKOB;

3. JlyxoBHOe M HHPABCTBEHHOE BOCIHUTAHHE JeTeidl HAa OCHOBE POCCHUIICKHUX
TPAAMUMOHHBIX LEHHOCTEH: TPEICTABICHUS O COIMAIbHBIX HOpPMAax M NpaBHJIaX
MEXKJIMYHOCTHBIX ~ OTHOIIEHWW B  KOJJIEKTHMBE, TOTOBHOCTM K Pa3HOOOpa3HOM
COBMECTHOM JIESITEIbHOCTH TIPU BBIMOJHEHUM Y4YeOHBIX, IMO3HABATEJILHBIX 3ajad,
BBITIOJTHEHUHU JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB, CTpPEMJICHUS K
B3aMMOTIOHMMAHUIO M B3aWMOIIOMOIIM B TIpollecce 3ITOW y4eOHOM NeATeTbHOCTH,



TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U TMOCTYNKH CBOMX TOBAPHILEH. C MO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIENCTBUI OCTYIIKOB;
4.I1Ipnoduienne neredl K KyJbTYPHOMY HacjaeAul0 (JcCTeTHYeCKOe BOCIUTAHUE):
CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUATHIO MaT€MaTHYECKHX
O00OBEKTOB, 3aJlay, pEHICHUH, pacCyXKIEeHUW; YMEHHUIO BHJIETh MaTeMaTHUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

S.lonyasipu3anuu Hay4YHbIX 3HaHMH cpeau Jered (LleHHOCTM HAy4YHOro
NMO3HAHMSA): MUPOBO33PEHUYECKUX TMPEJICTABICHUNA COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINX OCHOBY JJIS IOHUMAaHHUS CYUTHOCTH HayYHOU
KapTUHBI MHpPA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIHI,
B3aUMOCBS35X 4YEJIOBEKa C MPUPOIHOM CpPEAOoi, O pOJM NPEAMETa B MO3HAHUU 3TUX
3aKOHOMEPHOCTEH; MO3HABATEIbHBIX MOTHUBOB, HAMPABICHHBIX HA MOJYYE€HHE HOBBIX
3HaHUU TIO0 TpPEeIMETy, HEOOXOAMMBIX JUId OOBSCHEHUS HAOIIOAAEMbIX IPOLIECCOB U
SBJICHUM; TMO3HABATEIIbHOW M WH()OPMAIMOHHOW KYJIbTYPhl, B TOM YHCIIE HABBIKOB
CaMOCTOSATENIbHONM paboThl C Y4YEOHBIMU TEKCTaMH, CIIPAaBOYHOW JIMTEPATypOH,
JOCTYITHBIMU T€XHUYECKUMHU CpeICTBaMU MH(POPMAIMOHHBIX TEXHOJIOTHIl; HHTEpeca K
OOy4YeHHI0O M T[IO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTM M  CIOCOOHOCTH K
caM000pa30BaHUI0, HCCIEAOBATENIbCKON JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJICHHOCTH U YPOBHS 00yUYEHUS B JlaIbHEHIIIEM;

6.®Pu3n4yeckoro BocnuTaHuss U GOPMHUPOBAHUSA KYJbTYPbI 3[0POBbS: OCO3HAHUSA
LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pPOBBIN 00pa3 >KU3HU, OCO3HAHUS MTOCJIEICTBUM U HEMPUSITHUS 7 BPEIHBIX MPUBBIUEK,
HE00XO0AMMOCTH COOJTIO/IEHUS MPABUIT OE30MIaCHOCTH B OBITY U PEaIbHOM KU3HU;
7.TpynoBoro  BOCIHMTAHUSI M  NPO(eCcCHOHAJBLHOIO  caMOOIpe/e/IeHUs:
KOMMYHHKAaTUBHOU KOMITETEHTHOCTH B 00111eCTBEHHO MIOJIE3HOM,
y4eOHOUCCIIEI0BATENBCKOW, TBOPUECKOW M JIPYTUX BUIAX JIEATEIbHOCTH; MHTEpeca K
MPaKTUYECKOMY H3Y4YeHHUI0 Tpodeccuii U TpyAa pa3aIudHOro poja, B TOM YHCIE Ha
OCHOBE MPHUMEHEHUS MPEIMETHBIX 3HAHWM, OCO3HAHHOTO BBHIOOpAa WHAMBHUIYAJTBHON
TPACKTOPUHM TMPOAOHKEHUST 00pa3oBaHMsl C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K IIPEIMETY, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;
8.9K0/10ru4ecKoro BOCIHIUTAHMS:

-3KOJIOTUYECKH 11€J1eCO00pa3HOr0 OTHOUIEHUS K NPUpPOAE KaK UCTOYHMKY JKu3HM Ha
3emiie, OCHOBE €€ CYIECTBOBAHMUSI, IOHUMAHHUS LIEHHOCTU 3JI0POBOrO U 0O€30MacHOTo
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS MpaBWJl 0€301macHOro
MOBEJICHUS TIPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBHIO
1 JKU3HU OJIFOJICH;

-CIIOCOHOCTH NPUMEHSThH 3HAHUSA, MOJydyaeMble NMPU U3YYCHUH TPEIMETa, AJIs peleHus

3a7a4, CBS3aHHBIX C OKPYXXAIOLIEW NPUPOAHOM CpEIOM, IIOBBIIICHUS YPOBHSA
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HKOJIOTMYECKON KYJbTYphl, OCO3HAaHUS TJI00alIbHOIO XapakTepa SKOJIOIMYECKHUX
npo0JieM U MyTel X peleHus IOCPEeICTBOM METOAOB MPEIMETa;

-3KOJIOTUYECKOT0 MBIIUIEHUS, YMEHUS PYKOBOJICTBOBATHCA KM B IO3HABATEIIBHOM,
KOMMYHHMKATUBHOW U COLMAIBHOM MTPAKTHUKE.
Ilnanupyemble pe3yJbTaThl OCBOCHUSA Y4eOHOIr0 npeamera «MaremaTuka»

VYyebnbii npeamet «MaTemaTuka» MpeAHa3HayeH ISl U3yYeHHs Kypca ainreopsl u
HayaJl MaTeMaTUYeCcKoro aHanusa u reometpun B 10 - 11 kiaccax Ha yriayOieHHOM
YPOBHE.

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHaIu3a» HaleleH Ha (OpMHUpOBaHUE
MaTeMaTU4YEeCKOro arrmapara sl peleHds 3aJad M3 MaTeMaTUKH, CMEKHBIX
PEIMETOB, OKPY’KAIOIIEeH peadbHOCTH. S3bIK anreOpbl MOJYEPKUBAET 3HAUCHHUE
MAaTEMaTUKHU KaK S3bIKA JUIS MOCTPOCHUS MATEMATHUYECKUX MOJENEH, MPOLECCOB U
ABJIECHUN PEATBHOTO MHPA.

OngHoii W3 OCHOBHBIX 3aJa4 M3Y4Y€HUs aireOpbl SBISIETCS  pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
MH(OpMATUKH; OBJIaJIECHUE HaBbIKaMU JEAYKTHUBHBIX paccyxjeHuid. [IpeoOpazoBanue
CUMBOJIMYECKUX (OPM BHOCHT CBOW cCHeUM(PUUYECKUHA BKJIaJ B PpPa3BUTHE
BOOOpaKeHUsl, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Hpyroii  BakHOW  3ajadeil  W3ydeHUsT  aireOpbl  SIBISIETCS  MOJY4YEHHUE
00yYaronMMUCs KOHKPETHBIX 3HAHUN 0 QYHKIUSIX KaK BaKHEUIEH MaTeMaTu4ecKon
MOJIEH JUIsl OUCAHUs U UCCIEI0OBAaHUS pa3HOOOpa3HbIX MPOIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, OKCIIOHEHIIMAJbHBIX, MNEPUOJUYECKUX W  JOp.), A
dbopMHUpOBaHUS Yy YyYaIlUXCS TMPEJCTaBICHUN O pOJIM MaTEeMaTUKU B Pa3BUTUU
UUMBWIN3AaIUA W KyJIbTypbl. MaTeMaTH4YeCKHil MaTepuall CIyX UT CpPEICTBOM
Pa3BUTHUS JMYHOCTH OOYYAIOLIUXCs, MOBBILIEHUS HMX OOIIEKYJbTYPHOIO YPOBHS,
pa3BUTHS  MAaTEMaTHYECKUX  CIOCOOHOCTEM  OOy4arolmuxcsi M COXPaHEHUS
TPaJAULIMOHHO BBICOKOTO YPOBHS POCCHUHCKOTO MAaTeMaTUYecKOro oOpa3OBaHMS.
OOyuaromyecs, UMEIOIINE SIPKO BBIPAXXEHHYIO CKIOHHOCTh K 3aHSTHSIM HayKoOH, B
YaCTHOCTH, K MAaTEMaTHUKE, MOTYT I[OJIYyYHUTh BO3MOXXHOCTHM PAa3BUTHS CBOUX
cnocoOHocTeil. [l 3Toil kareropum oOydarOmMxcs OyAyT MPEIOKHBI TEMbI
CaMOCTOSITENIbHBIX UCCIIEIOBATEIBCKUX PAOOT.

l'eomeTpuss kak OJMH W3 BaXHEUIIMX KOMIIOHEHTOB MaTEMaTHYE€CKOTO
oOpa3oBaHusi, HEOOX0IUMA JIJII IPUOOPETEHHSI KOHKPETHBIX 3HAHUM O TIPOCTPAHCTBE
U TPAKTUYECKHA 3HAYUMBIX YMEHHM, (OPMUpOBAHHUS SA3bIKA OMHCAHHUS OOBEKTOB
OKPY’KaIOIET0 MHpA, Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAXEHUS M HHTYHUIIHUH,
MaTEMaTUYECKON KyJIbTYpbl, 3CTETHUECKOIO0 BOCHWTaHUA ydamuxcs. M3ydeHue
T€OMETPUU BHOCUT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBINUICHUS, B (OPMHUPOBAHUE
NOHATHS 10KA3aTEIbCTBA.

Takum 00pa3zom, B XOJ€ OCBOCHHS COJEpKaHUS Kypca ydalluecs MOIyqaroT
BO3MOXHOCTh Pa3BUTh MPOCTPAHCTBEHHBIE NPEJCTABICHUS UM U300pa3uUTEIbHbIC
yYMEHUS, OCBOUTHh OCHOBHBbIE (DaKThl U METOJbl CTEPEOMETPUHU, M3YUUTh CBOMCTBA
IPOCTPAHCTBEHHBIX TEJ, HAYUYUTHCS MPUMEHSATh MOJYYECHHbIC 3HAHUA AJI1 PEIICHUs
PAKTUYECKUX 3a/1a4.



Pe3ynbTarsl yriry0/1eHHOT0 YPOBHSI OPUEHTUPOBAHBI Ha:

- dopMupoBaHHE MpeNCTaBICHUM 00 HIEAX M METoJa MaTeMaTHUKH;, O
MaTE€MAaTHUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPECTBE MOAECIUPOBAHNUS SBICHUI U
IIPOLIECCOB;

- OBJIJICHUE YCTHBIM M TNHCbMEHHBIM  MAaTEMaTHUYECKUM  SI3bIKOM,
MaTEeMaTUYECKUMU 3HAaHUSMU U YMEHUSIMH, HEOOXOAMMBIMHU ISl HM3y4YEHUs
IIKOJIbHBIX €CTECTBEHHO-HAYYHbBIX JUCLUIUINH, IPOJOJKEHUs OOpa3oBaHMs U
OCBOEHUS U30paHHOH CIIEINaIbHOCTU HA COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO  MBIIUICHMS, aJTOPUTMUYECKON  KYJbTYpBI,
MIPOCTPAHCTBEHHOI'O BOOOPAKEHHS, MATEMAaTUYECKOTO MBIIUICHUS W WHTYHIIHH,
TBOPUECKUX CIOCOOHOCTEH Ha ypOBHE, HEOOXOAUMOM JJSi  MPOJOJIKCHHS
oOpa3oBaHHsI W CaMOCTOSTEIBHOW JIEATENbHOCTH B OOJACTH MaTeMaTUKH U €€
MPWIOKEHUH B Oyaylieil mpodeccHoHaNbHON AEITETbHOCTH.

JIMUHOCTHBIE Pe3YJbTATHI 00YUEeHHs

- dbopMHpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HayKu; (OpPMHUPOBAHHWE OCHOB CaMOBOCIIMTAHHUS B IPOIIECCE BBITIOJHEHUS
paboT pa3HOTO YPOBHS CIOKHOCTH;

— pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, VHTYUILINH, HaBBIKOB
CaMOCTOSTEJIbHOM AeATEIIbHOCTH;

- dbopmupoBaHre TpeOOBATEIHHOCTU K MOCTPOCHUIO CBOUX BBICKA3bIBAHUU U
ONPOBEPKEHUIO HEKOPPEKTHBIX BBICKA3bIBAHUM, YMEHHUE OTJIWYaTh THUIIOTE3Y OT
dakra;

— BOCMHUTaHUE NMAaTPUOTU3MA, TOPIOCTU 3a CBOIO PoauHy Ha mpumepe XKU3HU
U JIEATEIbHOCTH OT€UECTBEHHBIX YUEHBIX — MATEMATHUKOB,;

— pa3BUTHE TOTOBHOCTH K CaMOOOpPA30BAaHUIO HA MPOTSHKEHUM BCEHM JKU3HU
KaK YCJIOBHIO YCIIEHTHOTO JOCTHKEHHUSI TOCTABJICHHBIX II€JIe B BBIOpaHHOU cdepe
NEeATEIIbHOCTH;

- pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTH COTPYIHWYATh U BECTU JHAIIOT C
IPYTUMH JIFOABMU B MPOLECCE COBMECTHOM AEATEIBbHOCTH;

— Pa3BUTHE AHAUTUTHYECKUX CITIOCOOHOCTEN M MHTYHUIUU (B XO/€ HAOIIOCHUS
3a MOBEJECHUEM SKCITOHEHIIMATBHBIX 3aBUCUMOCTEH);

— pacuIMpeHue npeACcTaBiICHU O B3aUMHO OOPaTHBIX ICUCTBUSX;

- Pa3BUTHE BBIUUCIUTEIBHON, AITOPUTMHUUECKON U rpadudecKoil KyJIbTYphI;

— OCO3HaHHBIA BBIOOp Oyaymied mpodeccur U BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HECHHBIX TUIAHOB; OTHOIIEHHUE K NMPO(ECCUOHAIBHOMN JEATeIbHOCTH
KaK BO3MOXKHOCTH y4acTHsl B PEIICHUU JIMUYHBIX, OOIICCTBEHHBIX, TOCYAapPCTBEHHBIX,
00I11IeHAITMOHAIBHBIX MTPOOJIEM;

— MHTETPUPOBAHUE B JIMYHBII ONBIT HOBOM, B TOM YHUCJE CaMOCTOSATEIIHHO
MOJIy4YeHHOU UH(OPMAIIUH.

MeTanpeaMeTHbIE Pe3VJbTAThI 00YUEHHUS




— YMEHHE CaMOCTOSTENILHO OMPEACNSITh MM CBOEro OOy4YeHUs, CTaBUTh U
dbopmyarpoBaTh sl ceOs1 HOBBIC 3a/1aUd B yu€0e M IMO3HABATEIHHOU JEATEILHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MMO3HABATEIHPHOU JEATEIHLHOCTH;

— YMEHHE CaMOCTOSITEIHHO TUIAHUPOBATH MYTHU JOCTHXKCHUS II€JIeH, B TOM
qyucje ajJbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambojee 3(PGeKTUBHBIC CIOCOOBI
perieHns yueOHbIX ¥ TT03HABATEIBHBIX 33/1a4;

— pPa3BUTHC yMEHUH CaMOCTOSITEIIBHO OCYIICCTBIISITh, KOHTPOJIUPOBATh M
KOPPEKTUPOBAThH JCHCTBUS B IIpoliecce 0000IIECHNS, CUCTEMATH3allud M PACIIIUPEHUS
3HAHWH, TOJTYYEHHBIX B OCHOBHOM IIIKOJIC;

— dbopMHupOBaHrE YMEHHUI CAMOCTOSTEIHHO OCYIIECTBIIATh, KOHTPOJIUPOBATH
1 KOPPEKTUPOBATH CBOIO ICITEIILHOCTD TIPH BBIMIOJTHEHUH 3aJaHUM;

- OBJaJCHUE YCTHBIM M IHCHBbMEHHBIM MAaTEMaTHYCCKHM  SI3BIKOM,
MPUMEHHUMBIM MPH U3YYCHUH MIPEAMETOB €CTECTBEHHO-MATEMaTHYECKOTO ITUKIIA;

— dbopMHupOBaHWE YMEHHH SICHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS Kak
YCTHO, TaK M MUCbMEHHO, TPAMOTHO TOJB3YSCh SI36IKOM MaTEMaTHKH,

— YCBOGHHUE YHHUBEPCAIBLHBIX MHOXKECTBEHHBIX IOHATHH, MPUMEHUMBIX IS
CO3JIaHUSI MOJICJICH Pa3JIMYHBIX SBJICHUM MPUPOIBI, OOIIICCTBEHHBIX SBJICHUIA;

— Pa3BUTHE JIOTHYECKOTO MBIIIJICHUS U UCCIICIOBATCILCKIX YMEHUH; YMECHUI
000OCHOBBIBATh CBOM BBIBOJABI, (OPMYyIHpPOBATH OTPHUIIAHWSA BBICKA3bIBAHHM,
MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHHS;

— pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEILHOMY IOHUCKY METOJOB pPEelICHHUS
NPaKTHYECCKUX U MPUKIIATHBIX 3a]1a4, IPUMEHSS H3yYCHHBIC METOBI;

— pPa3BUTHE KPUTUYHOCTH MBIILJICHUS B TIPOLIECCE OLIEHKU U MHTEPIpETaluU
nH(popMaIuu, NoJIy4aeMoH 13 pa3IMYHbIX HCTOYHUKOB;

— OCO3HAaHWE B3aMMOCBS3M MAaT€MaTHUKU CO BCEMU MPEAMETAMU €CTECTBEHHO-
Hay4YHOTO Y TYMaHUTAPHOTO LIUKJIOB,;

— yMEHUE TPOIYKTUBHO OOIIATbCS M B3aUMOJEHCTBOBATH B MPOIECCE
COBMECTHOM AEATEIbHOCTH, YUYUTHIBATH MO3UIINU JPYTUX YUYACTHUKOB JESTEIbHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHL;

- YMEHHE HCIOJIb30BaTh CPe/CTBAa MHPOPMAIIMOHHBIX M KOMMYHUKATHUBHBIX
texHonorui (MKT) B pelieHun TMOCTaBJICHHBIX 3ajad C COOJIIOAEHUEM HOPM
nH(pOpMAITMOHHOM 0€30MTaCHOCTH, TPABOBBIX U ATUYECKUX HOPM;

— UCCIICOBAHUE PEalbHBIX SIBICHUHA M MPOILECCOB, MPOTEKAIOIIUX [0
3aKOHaM I[IOKa3aTEIbHOW 3aBUCUMOCTH, C TIOMOLIBIKO CBOWCTB I[OKa3aTEIbHOU
byHKINY;

— paclIMpeHre BBIYMCIUTEIBHOTO amnmnapara 3a CU4€T NMPUMEHEHUsI CBOWCTB
norapuMoB (3aMEHa BBIUMUCICHUN TPOM3BEACHHUS U YACTHOTO CTEMEeHeH Ha
BBIYMCIICHUS CYMM U Pa3HOCTEH MoKa3aTeseil crenenei);



- 00yueHHE MOJICIMPOBAHUIO PEATBHBIX MPOILIECCOB, MPOTEKAIOIINX IO
3aKOHAM AKCIIOHEHI[MAIbHOM 3aBUCHUMOCTH, U UCCICAOBAHMIO CO3JaHHBIX MOJCIICH C
MTOMOIIBIO anmapara JorapuhMUPOBAHUS;

- pPa3BUTHE YMEHUW CaMOCTOATEIBHO OINPEICNATh LEIH ACATEIbHOCTU IO
YCBOCHHUIO U NPUMEHECHUIO 3HAHWI TPUTOHOMETPUU KaK MAaTE€MaTH4YECKOW MOJIEeNIN
peabHOU NEUCTBUTEIBLHOCTH;

- 3HAKOMCTBO C MaTEMaTUYE€CKUM TOJKOBAaHUEM MOHSTHS MEPUOJAUYHOCTH,
HMMEIOIIETO BAXXHOE MUPOBO33PEHYECKOE 3HAYCHHUE;

- 3HAKOMCTBO C (M3UYECKUMHU SIBJICHUSMHU, OIKCHIBAEMBIMUA C ITOMOIIBIO
TPUTOHOMETPUYECKUX YPABHECHHUIA;

- YMEHHE MTPUMEHSATh aJIre0pandecKue METOJIbl B PEIICHUH IeOMETPUUYSCKUX
3aj1a4;

- YMEHUE MHTEPIPETHUPOBATH PEIICHUS HEKOTOPBIX ainreOpanvecKkux 3aaad
r€OMETPUUYECKUMH 00pa3aMu;

- YMEHHUE pacIlO3HAaBaTh Ha YEpPTEXKaxX, MOJEIIX U B PEAIBHOM MHPE
reomeTpudeckue (Urypsl U Teiaa (MHOTOTPAHHMUKH), MPUMEHSITh UX CBOMCTBA IPHU
MOJICITMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00/1aCTsX;

- YMEHUE MO/ICITUPOBATh pealibHbIE CUTYAallWH, HCCIIEIOBATh
MPOCTPAHCTBEHHBIE MOJEIU, HHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTarT.

IIpeaMeTHBbIE Pe3VIbTATHI 00Y4YEHUS
B pesynbTaTe n3yueHus Kypca ajredpbl 1 MaTeMaTuyeckoro anajamu3a B 10 — 11
KJIacCaxX y4yalluecs JOJIKHBL:

- 3HaTh MOHATHE JCHWCTBUTEIIBHOTO YHCJa KaK pe3yjbTara BBICTPAUBAHUS
HAY4YHOW TEOPUU EHUCTBUTEIBHBIX YUCET HA OCHOBAHUY MOHATHS MpeEesia YUCIOBOU
MTOCJIEA0BATEIBbHOCTH;

— BJIAJICTh TOHSITUEM CTEIECHU C JCUCTBUTEIIBHBIM IMMOKA3aTEIEM KaK OCHOBBI
JUTSI U3yYEHUSI CTETICHHOM, TIOKA3aTeNbHOM U JIoTapudMudeckoil pyHKITHi;

— IIPUMEHATh CBOMCTBA CTEIEHU C JCUCTBUTEJIBHBIM IIOKAa3aTeleM IIpU
MO/JICJIMPOBAHUH U U3YUYEHUN MAaTEMaTUYECKUX MOJIENIEH, ONMCHIBAIOIIMX MTPOIECCHI C
WCMOJIb30BAaHUEM CTEIICHU C JICUCTBUTEIBHBIM MOKA3aTEIIEM;

— BIIAJIETh TIOHATHEM CTeneHHON GyHkuuu Y=Xx", p#1, Gopmymuposars eé
CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHHUS JCUCTBUTEIBHOTO YHCIA P M CTPOUTH
rpaduky;

— dbopMmyupoBaTh omnpesaeneHus oO0paTHOM W CIOKHOW (PYHKIMH, 3HATH
ycioBue oOpaTUMOCTH (YHKIIMW; TMPUBOJUTH TMPUMEPHl B3aWUMHO OOpATHBIX H
CJIOKHBIX (DYHKIIHIH;

- (GopMyIHMpOBaTh OMpEEICHUS PAaBHOCHIBHBIX ypaBHEHWMH, HEPaBEHCTB,
CHUCTEM YPaBHEHUW, YPAaBHEHUHN — CJIEACTBUM; NPU PELICHUU YPABHEHUM BBINOJIHATH



TOJIBKO T€ MpeoOpa3oBaHMsl, KOTOPbIE HE MPUBOAAT K OTEPE KOPHEH, a MPU PEIICHUH
HEPaBEHCTB OCYIIECTBIIATH TOJHKO PaBHOCUIILHBIE MPEOOPa30BaAHMUS;

- pemiaTh  MppalMOHAIbHBIE YPAaBHEHHMS U CHUCTEMBI,  COJep Kalue
UppalMOHATbHBIC YPABHEHUS;

- (opMyIHpOBaTH ONpeIEIeHE TTOKa3aTeNbHOW QyHKIMKH y=a", a>0, a=1

Y BBIBOJAWTH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAueHUil 2 (a>10<a<l) CTPOUTH
rpaduku;

- BJIaJICTh OCHOBHBIMM CIIOCOOAMHM PEIICHUS TTOKA3aTEIbHBIX YPABHECHUM;

- pelIaTh MoKa3aTeabHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH
MOKa3aTeIbHON (DYHKIIMH, CUCTEMBI TIOKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB;

- dbopmyupoBaTh OmNpeaesieHHe Jorapudma Yuciaa, 3HATH OCHOBHOE
JoTapu(pMUUECKOe TOXKJIECTBO, MPUMEHSATh OCHOBHOE JIOTAapU(DMHUIECKOE TOXKICCTBO
K BBIUMCIICHUSAM U PEIICHUIO MPOCTEUIINX JTOTapu(MUICCKUX YPaBHEHUH;

- MPUMEHAITh OCHOBHBIE CBOWMCTBa JjiorapudmMoB Mg mpeoOpa3oBaHUs
JToTapu(PMUYECKUX BBIPAKECHUII;

- dbopMyIIMpOBaTh OMPEACIICHUE AECATUYHOTO W HATypajbHOIO Jorapudma;
BBIBOJUTH (OpPMYJIy TMepexojJa K HOBOMY OCHOBAaHMIO; MPHUMEHATH (PopMyiy
nepexojia K HOBOMY OCHOBAaHUIO [IJIsi BBIUMCIICHHS 3HAUCHUNW M IPe0oOpa3zoBaHMUS
JTOoTapu(PMUYECKUX BBIPAKECHUI;

- dbopmMynpoBaTh onpeIesICHHE JorapupMuIecKon byHKIMHA

y=logax, a>0, a#1 y  pponuTe €€ CBOMCTBA B 3aBUCHMMOCTH OT 3HAUEHHI

a (a>10<a<1) crpours rpaduku norapudMmdeckoii pyHKIH;

- JEMOHCTPUPOBATH MPUMEHEHHE CBOUCTB JorapupMuueckor GyHKIIMH TIPU
CpPaBHEHUW 3HAYEHUW BBIPAKEHUNW U PEIIEHWU NPOCTEUIINX JOrapuhMUUYECKUX
YPaBHEHUW U HEPABEHCTB;

— pemarh pas3audHble JIOTapU(DMHUUECKHUE YpaBHEHUS M UX CHUCTEMBI C
MCIIOJIb30BAaHUEM CBOMCTB JIOrapu(MoB 1 0OILIUX METOJOB PELICHUS YPABHEHUH;

— pemiath  Jorapu()MUUECKMe  HEpPABEHCTBA HAa  OCHOBE  CBOWCTB
norapupmMuueckon QyHKIIHH;

- WMETH MPEICTABICHUE O MOHATHUSIX TPUTOHOMETPUU KAK MAaTEMaTUYECKHUX
MOJIEJISIX, TO3BOJIIOIINX OMUCKHIBATH MPOLECCHI, U3ydaeMble (PM3HKOI, SKOHOMUKOW U
JIPYTUMH HAyKaMH;

— YMETH OINpPEIETATh U UCCIEA0BATh CBOMCTBA CHHYCA, KOCUHYCA, TAHTE€HCA U
KOTAHT€HCa JEUCTBUTEIBHOIO YUCIA, UCIIOJb3Ysl OJHO3HAYHOE COOTBETCTBUE MEXKIY
TOYKAMHU YHCIIOBOU NPSAMOU U TOUKAMU YUCIIOBOM OKPYKHOCTH;



- IIPUMEHATh  TPUTOHOMETPUUYECKME  TOXKIECTBA IPHU  BBIYHUCIICHUSX,
npeoOpa3oBaHUAX TPUTOHOMETPUYECKHX BBIPAXKECHHM, pEHIEHUH MNPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUM;

— BJIAJIETH IOHATUIMUA arcsina, arccosa, arc tga :

- BBIBOJUTH  (GOPMYINIbI  KOpPHEH  MPOCTEHIIMX  TPUTOHOMETPUUECKHUX
Cosx=a tgx=a.
]

ypaBHeHHH Sinx=a

- pemarthb TPUTOHOMETPUUYECKUE YpaBHEHU, CBOJISALINECS K
anreOpanvyeckuM, U OJTHOPOJHbBIE YPAaBHEHHSI OTHOCUTEIBHO CHHYCA U KOCHHYCA;

- pelaTh TPUTOHOMETPUYECKUE YPaBHEHHSI METOJAMH 3aMEHBI TIepEeMEHHOM
U pa3IOKEHUsI HA MHOXKUTEIH;

- OPUMEHATh METOJ] OLICHKHU JIEBOM M NPABOM YacTell TPUTOHOMETPUUECKOIO
YpaBHEHUS;

- BJIQ/IETh CIIOCOOAMH PEIICHUS TPUTOHOMETPUUECKUX HEPABEHCTB;

- BJIQ/IETh MIOHATHEM TPUTOHOMETPHUECKON (QyHKIMU. YMETh 000CHOBBIBATH
00J1aCTh OIIPEICIICHUS U MHOXKECTBO 3HAYCHHH QYHKIUN Y = sinx Y=COSX y=1gx
y = ctgx;

— 3HaTh CBOMicTBa (yHKmmi Y =SINX Y=COSX y=10X yyer, crpouth
rpaduky QYyHKIHM, NPUMEHATh CBOMCTBAa (YHKUUN NpU pEHICHUH YPABHEHUH U
HEPABEHCTB;

— BJAJIETh MOHATHEM OOpPAaTHBIX TPUTOHOMETPUYECKUX (PYHKIMM, 3HATh HX
CBOMCTBA, yMETh CTPOUTH IpaduKy;

— dopMynupoBaTh oOmpeneNeHne mpeneina (QYHKIHUH, BIAAETh TMOHATHEM
ACUMIMTOTHI, TPUBOJUTH MPUMEPHI ACHMITOT TPa(UKOB AIEMEHTAPHBIX (DYHKIIHIA;
3HATh CBOMCTBA MpeAesioB (PYHKIMH; 3HATH ONpeAesieHHe (PYHKIUU HEMPEPHIBHON B
TOYKE W HA HWHTEPBAIC, YMETh BBISBISATH HENMpPEphIBHbIE (DYHKIMU C OMOPOM Ha
OTpEJIEIICHHUE;

— dopMyIupoBaTh ONpeaeneHNe MPOU3BOIHON (QYHKIIUN B TOUKE, TOHUMATh
e€ (Qu3nYecKuil M TeOMETPUYECKHH CMBIC]I, YMETh HaXOAWTh MPOU3BOJHBIC
AJIIEMEHTapHBIX (QYHKIMI TIO OINpeNeNieHHI0; YMETh COCTaBISTh ypaBHEHHE
KacaTelbHOM K rpaguKy (yHKIHMH B TaHHON TOUKE;

— 3HaTh mpaBuia JUGGEepeHIUPOBAHUS CYMMBI, MPOU3BEACHUS, YaCTHOTO
(GyHKIMHI, coXHOM M 00paTHOM (DYHKUMHU; YMETh MPUMEHATh WX MPU BBIYUCICHUU
MIPOU3BOIHBIX;

- YMETh HaXOUTh MPOU3BOIHBIE JIEMEHTAPHBIX (YHKITHIA;

— 3HaTh JOCTATOYHBIEC YCJIOBHS BO3pacTaHUs U yObIBaHUS (PYHKIIMHM U YMETb
UX TPUMEHATH JUIS OIpeleseHUs] MPOMEXYTKOB MOHOTOHHOCTH (YHKIUH; 3HATh
OTpesieNieHUs] TOYEK SKCTpeMyMa (DYHKLWHU, CTAllMOHAPHBIX U KPUTHUYECKHX; 3HATH



ompeneneHrue HSKCTpeMyMa (DYHKIUMU; BIAJACTh MOHATUSIMU HEOOXOAUMBIX H
JOCTATOYHBIX YCJIOBHM 3KCTpeMyMa (yHKIUH; HAXOAUTh TOYKU HKCTPEMyMa; YMETh
HAaXOAUTh HaWOONbIICE W HaWMEHBIIEEC 3HAYCHUS (YHKIHH C TOMOIIBIO
MPOW3BOIHOM;

- 3HATh TMOHSITHE BTOPOW MPOU3BOAHOW M €€ (UBNYECKUN CMBICT; YMETh
OPUMEHSATh BTOPYIO MPOMU3BOAHYIO IS OINpECICHHs] TOoueK neperuba rpaduka
(YHKIIMM U TPOMEKYTKOB BBIMYKJIOCTH; YMETh HCCIEIOBATh CBOMCTBA (PYHKIMH C
MOMOIIBIO OOIIEH CXeMbl UCClIeJOBaHNS (DYHKIINA;

- BJIQJCTh TMOHATUSIMU TEPBOOOpPA3HOM U  ONPENeIEHHOr0 HWHTerpaia
NPUMEHSTh MpaBUJIa WHTETPUPOBAHUS IS HAXOXKJEHUS NEpPBOOOpa3HbIX, 3HATH
dbopmyny Herotona-JIeitoHuma, ymeTs €€ IpuMEHSTh;

- YMETh BBIABIATH (QUTYPHI, OTPAaHUYCHHBIC TaHHBIMH JTUHUSIMH U HAXOIUTh
UX IUIOIIA/IA; BBIBOJUTH HHTErPaJbHYIO0 (OpPMYJy BBIUKCIEHUS OOBEMOB TEl H
JIOKa3bIBaTh C €€ MOMOUIBI0 TEOpEeMbl 00 00BEME HAKIOHHOW MPU3MBbI, MHUPAMHU/IBI,
KOHycCa; OOBACHATh BO3MOXHOCTU MPUMEHEHHUS MHTErPajoB TIpU PEIICHUU
busnueckux 3aaa4 (HampuMmep, Ha ABUKECHUE);

- 3HaTh KOMOMHATOPHOE MPABUJIO MPOU3BENCHUS IJIs MOACUYETA KOJIUYECTBA
Pa3IMYHBIX COEIMHEHUI; BIIaJIETh MOHATUEM Pa3MELIEHUI C MOBTOPEHUSIMU;

- (GopMyIupOoBaTh ONpEAEIICHUE IEPECTaHOBOK M3 N 3JIEMEHTOB; 3HATH
GopMyly [UIsI HaXOXACHUSA 4YHCIa MEPECTAaHOBOK U3 N 3JIEMEHTOB, GopMyiy s

BBIUMCIIEHHS. Ay - YMCNIA Pa3MEIIEHUH U3 M 3JIEMEHTOB 10 N, yMETh MPUMEHSAThH MX
IIPU PELICHUU 3a/1a4.

— BJIaACTh IIOHATHCM COUYCTAaHUA oe3 HOBTOpeHI/Iﬁ H3 m J3JIEMCHTOB IIO 1N,

3HaTh (POPMyJy [UIS BBIYMCIECHHS Cp - 4MCIAa BCEBO3MOKHBIX COYETAHMH U3 m
AJIEMEHTOB IO N. YMETh pacKiIaJblBaTh CTENeHb OMHOMA 10 Gopmyse HproToHa mipu
HAXOXKJCHUU OMHOMHUATBHBIX KOA(DPHUIIMEHTOB C MOMOIIBIO0 TpeyroyibHuka [lackans;
PUMEHSThH TOJyYCHHBIC 3HAHUS PU PEIICHUH 3a/1a4.

— BJIQ/ICTh MOHSATUSMHU CIIYYailHBIX, TOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH,
HECOBMECTHBIX COOBITHH, JJICMEHTAPHBIX COOBITHIA; YMETh HAxXOJIUTh CyMMYy H
NPOU3BEJCHUE COOBITHUI, TOHUMATh YTO TAaKOE COOBITUE MPOTUBOIOJIOKHOE
JTAaHHOMY.

- 3HaTh KJIACCHMYECKOE OIPEACIICHHE BEPOSTHOCTH COOBITUS W yMETh
PUMEHSTH €T0 TIPH PEIICHUH 3a71a4;

- 3HATh TEOPEMY O CYMME JIBYX HECOBMECTHBIX COOBITHI, CIEACTBUE U3 HEE
1 TEOPEMY O BEPOSITHOCTH CYMMBI JIBYX MPOU3BOJBHBIX COOBITUIA; BIAICTh MIOHATHEM
HE3aBUCUMOCTH JIBYX COOBITHI; HAXOJUTh BEPOSTHOCTH COBMECTHOT'O HACTYTUICHUS
HE3aBUCUMBIX COOBITUI TIPH PEIICHUU 3a]1aY;

— 3HaTh popMyty bepHyn U yMeTh NPUMEHSTH €€ MPU PEIICHUH 3a/1a4.
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— BJAJETh MPEACTABICHUSMU O IpoLEccax W SABJICHHUSX, HMEIOIIHUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUDE,
00 OCHOBHBIX MOHSTHUSAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEW; YMETh HAaXOJUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTUYECKUX
CUTYALMSIX U OCHOBHBIE XapaKTEPUCTHKH CIIyYailHbIX BEJIUYMH;

— YMETh COCTaBJISATb BEPOATHOCTHBIE MOZENH IO YCJIOBHUIO 33/1a4d U BBIYUCIATH
BEPOSITHOCTU HACTYIUICHUSI COOBITHIM, B TOM YHCIE C NpUMEHEHHEM (popmy
KOMOMHATOPUKM W OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEW; HCCIEIOBAHUS
CIIy4alHbIX BEJIMYMH [0 UX PACIPEICIICHHUIO.

B pesynbrarte usydenus kypca reomerpum B 10 — 11 knaccax yvamuecs: JOIKHBIL:

- chopMUpOBaTh TPEACTABICHWE O TEOMETPUU KaKk YacTH MHUPOBOU
KyJbTYpbl M O MECTE€ TIE€OMETPUHM B COBPEMEHHOM LMBUIM3ALMH, O CHOCO0ax
OIIMCaHUs HA MAaTEMAaTHYECKOM A3BIKE SIBJICHUN PEAIIBHOIO MUPA;

- chopMUpPOBATh MPEACTABICHUE O TEOMETPUUECKUX IOHATHUAX KaK O
BOKHEUIIMX MAaTEeMaTUYECKUX MOJENAX, IIO3BOJIAIOIIMX OIMUCHIBATH WU H3y4daThb
pas3JIMYHbIC IIPOLECCHl M SBJICHMS; ITIOHMMATh BO3MOXKHOCTH aKCHOMAaTHYECKOTO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUL;

- BJIAJIETh T€OMETPUYECKUM SA3BIKOM; YMETh UCIIOJI30BATh €T0 JUIsl OIUCAHUS
IIPEAMETOB OKPYKAIOIIETO MHpPA; PA3BUTh IPOCTPAHCTBEHHBIC IPEICTABIICHMUS,
HaBBIKM T€OMETPUYECKUX TOCTPOCHHM, YMEHHsS H300paxaTb TI'€OMETPUUYECKUE
OOBEKTHI,

- BIIAJIETh METOJAMHU JOKAa3aTEIbCTB U aJTOPUTMAMH PELICHMS; YMETh HX
IIPUMEHSTH, IPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKIAEHU B X0/I€ PEIICHUS 3a1a4;

- BJIJICTh OCHOBHBIMM TIOHATHUSAMHM O IUIOCKMX M TNPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTYpax, UX OCHOBHBIX CBOMCTBAX;

- NPUMEHATh U3yUEHHbIE CBOMCTBA TeoMeTprudecKux Guryp u GopmMyisl 1is
pelIeHns TeOMETPUYECKUX 3a71a4 U 33]1a4 C IIPAKTUYECKUM COJEPKAHUEM,

- chopMHUpOBaTh NPEJCTaBICHHE O HEOOXOIUMOCTH JOKa3aTeNbCTB MpU
00OCHOBaHMU MAaTEMaTUYECKUX YTBEPHKIACHUNW M POJIM aKCHOMATHKU B NPOBEIECHUU
JNENYKTUBHBIX PACCyXIACHUM;

- chopMHUpOBaTh MOHATUHHBIN anmapar MO OCHOBHBIM pa3jeiaM Kypca
r€OMETPUH; 3HATh OCHOBHBIE TEOpPEMBbI, (POPMYJbl U YMETh UX NPUMEHSThH; YMETh
JOKa3bIBATh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CLIOCOOBI PEIICHUS 3a/1aY;

- 3HaTh AKCMOMBI CTEPEOMETPUU U CIEIACTBUS U3 HUX, YMETh IIPUMEHATH UX
IIPU PELLIECHUH 3a]1a4;

— UMETh MPEIACTABICHUS O B3aUMHOM PACTIOJIOAKEHNUN MPSAMBIX U TIJIOCKOCTEN
B NOPOCTPAHCTBE:  MApPAJUIEIbHBIE  MpPSAMBIC,  CKPEIIMBAIOLIMECA  NPSMBIE,
NapajuIeIbHOCTh MPAMOW U MJIOCKOCTH, NEPHEHAUKYIIPHOCTD NPSMOM U IIOCKOCTH,
yrojll  MEXIy HOpsAMOM M IUIOCKOCTBIO,  NApalUIeIbHOCTh  IJIOCKOCTEW,
NEPNEHINKYJIAPHOCTD IUIOCKOCTEM, Yroa MEXAYy IUIOCKOCTSMHU; 3HATh ONPEIEIICHHUS,
CBOKWCTBA M IPU3HAKH, YMETh MPUMEHSATh UX NIPU PELICHUH 3a/1a4;
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— BJIAJICTh MOHSATUSIMU OPTOTOHAJIILHOTO MPOEKTUPOBAHUS, HAKJIOHHBIX U UX
MPOEKIMAX, 3HATh TEOPEMY O TPEX MEPHNEHAMUKYJSIpaX U YMETh NMPUMEHSATH €€ MpHU
pelieHuu 3a1ay;

- yMETh HAXOJUTh PACCTOSHUSI OT TOYKH JO IUJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMbBIMU;

- YMETh HaXOAUTh YIJIbI MEXIY CKPEIIMBAIOIIMUMUCA TPSMBIMU, MEXITY
MPSIMOU U IIOCKOCTBIO, MEXKY ABYMS IJIOCKOCTSAMU;

- 3HaTh OCHOBHBIE BU/IbI MHOTOTPaHHHUKOB: MPSIMOYTOJIbHBIN
napajuiesienunes, napauielienunes, npusMa (BUIbI MPU3M: MpsAMasi, HAKIOHHAs,
MpaBuiibHAs), NUpamMuja (BUABI NMHUPAMHUI), YCEUEHHas MUpPaMHIA, MNPABUILHBIE
MHOTOTPaHHUKH (Ky0), X 3JIEMEHTHI, CBOMCTBA; YMETh HAXOJIUTh IJIOMIAA1 OOKOBOU
Y TIOJTHOM MOBEPXHOCTH MHOTOTPAHHUKOB, a TAKKE UX 00bEMBIL;

- YMETh CTPOUTH CEYEHHS] MHOTOIPAHHUKOB METOJIOM CJIeJa, MapajuieIbHOTO
NIEPEHOCa, BHYTPEHHETO MPOECKTUPOBAHNS;

— BJIQJICTh MOHATHEM TeJia BpaIllCHUS: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC,
ctepa, map, 3HaTh UX JIEMEHTHI (palyCc OCHOBaHUS, 00pa3ylolas, OCh CHMMETPHH,
BBICOTA); YMETh HaXOJAUTh OOKOBYIO U MOJHYIO MOBEPXHOCTH TEJ BPAIICHHUS, @ TAKXKE
UX 00BEMEL;

- YMETh CTPOUTH CEUEHHUSI TEN BPAIICHUS MIJIOCKOCTHIO;

— yMETh peniaTh 3ajlayd Ha KOMOWHAIIMK MHOTOTPAHHUKOB U TEJl BpallleHUs,
aHaJM3UPOBaTh B MPOCTEHUIIUX CiIydyasX B3aMMHOE PACMOJIOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

— n300pakaTb OCHOBHbIC MHOTOTPAHHMKUA W KPYIJIbI€ TeJa; BBIMOJIHATH
YEPTEKU 10 YCIOBUSIM 3a]1ay;

— yMETh aHAJU3UPOBATh B3aMMHOE pPacCHoJOKeHHEe cdepbl W TUIOCKOCTH,
3HATh OIpEACIICHUE KacaTeJbHOW IIJIOCKOCTH K cdepe, GopMyIupoBaTh H
JIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE KACATEIbHOW INIOCKOCTH;

— BJIQJICTh MOHSITUEM BEKTOPA B MPOCTPAHCTBE, YMETh HAXOAUTh KOOPAUHATHI
BEKTOpPA U BBIMOJHATH ONEpPAINK (CIOXKEHUSI, BRIUUTAHUS, YMHOXKEHUSI BEKTOpa Ha
YHUCJI0) HaJl BEKTOPaMU B KOOPJIMHATHOU U BEKTOPHOU (hopme;

— 3HaTh ONpPEAEJICHUE CKAISIPHOTO MPOU3BEICHUS BEKTOPOB, €r0 CBOWMCTBA;
HaXOJINTh CKAJIIPHOE TPOU3BEACHUE BEKTOPOB U€PE3 NX KOOPAUHATHI;

— IPUMEHSTh BEKTOPHBIA METO/I ITPU PEIICHUU T€OMETPUUECKHUX 3a]1a4;

— HaXOJUTh YPaBHEHUE IUIOCKOCTH, PACCTOSIHUE OT TOUKH JO IUIOCKOCTH,
pPacCTOSIHME MEXY CKpEIIMBAIOIIUMUCS TPSMBIMU, YypaBHeHUE cdepbl, 00BEM
napajuiesienunesa u TeTpaldapa, 3a1aHHOTO KOOpAMHATAMU CBOMX BEPIIIHH.
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2. Copaep:xanue yueOHoro npeamera «MartemaTuka»

AJireOpa U Ha4aJIa MATEeMaTHYECKOr0 AHAJIN3a
10 kanace

HeiictBuTe/ibHbIe 4Hucaa. llenpie n panuoHanbHBIE 4ncia. JleWCTBUTENBHBIE
yrcna. beckoHeuHo yObIBaromias reoMeTpuueckasl mporpeccus. ApupMeTHUECKUn
KOpPEHb HATypajdbHOM crTerneHd. CTEneHb C pPAlMOHAIBHBIM M JICHCTBUTEIBHBIM
nokaszareneM. Pemienne 3a1ay.

Crenennass ¢pynkuusi. CrenenHas ¢yHkuus, e€ cBoiicTBa u rpaduk. Bzaumno
oOpaTtHbie PyHKIIMU. PaBHOCUIIbHBIE ypaBHEHUS U HepaBeHCTBA. MppannoHanbHbIe
ypaBHeHHUs. MppanrioHa/IbHbIE HEPABEHCTBA.

Ioka3zareabnasi ¢pynxumsi. [lokazarenpHas (yHKIMsA, €€ CBOWCTBA U Tpaduk.
ITokazarenbHble YpaBHEHHS. [loka3arenbHbIe HEPABEHCTBA. Cucrembl
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

Jlorapupmuueckass  pynkuusi.  Jlorapudmel.  CBoiicTBa  sorapu@mos.
JlecsTuunble U HaTypasibHbIE Jorapumel. Jlorapudpmudeckas QyHKIus, €€ CBOMCTBA
u rpaduk. Jlorapudpmuueckue ypapuenus. Jlorapupmuueckre HepaBeHCTBA.

Tpuronomerpudyeckue ¢opmyanl. Pannannas wmepa yrina. [loBopoT TouKH
BOKpYT Hauaja KoopauHat. OnpeesieHne CHHyCa, KOCHHYCa U TaHI€HCA YIila. 3HAKU
CHHYyCa, KOCHMHYCAa M TaHI€HCAa. 3aBHCHUMOCTb MEXJy CHHYCOM, KOCHHYCOM U
TAHI€HCOM OJHOTO M TOro e yria. TpuroHomerpumyeckue TtoxnaecrBa. CuHYC,
KOCHHYC U TaHTeHC yriioB ¢ u ~% . @opmybl ciokeHus. CHHYC, KOCHHYC U TaHT'€HC
nBoiiHOro yria. CHHYC, KOCMHYC W TaHI€HC IOJOBUHHOTO yria. Popmyisl
npuseaeHus. Cymma M pa3HOCTb CHHYCOB. CymMMa M pa3HOCTb KOCHHYCOB.

TpuronomerpuuecKkue ypaBHeHus. YpapHenue °°5*=2  Vpapuenne Sinx=2a,
VYpapHenue 9% =2 PenieHue TPUrOHOMETPUYECKUX ypaBHEHH. [IpuMephl peneHus
MIPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

HTorosoe moBropenue.

AJire0pa U Ha4YaJIa MAaTEMATHYECKOI0 aHAJIN3A
11 knacc

Tpuronomerpuueckue ¢Qynkouu. OOIacTh oOmpeneyseHus ¢ MHOXKECTBO
3HAUYCHUN TpUTrOHOMeTpudeckux GyHKIUd. YETHOCTH, HEYETHOCTD, IEPHOJUIHOCTD
TpuroHoMmerpuueckux (ynkiuii. CpoiictBa ¢yHkimu Y ~°** u eé rpaduk.
Coiicta ¢pyrkimu Y =3"X p eé rpadmk. CoiictBa dynkmmu Y = 9% 1 eé rpaduk.
OOpatHbie TPUTOHOMETPUIECKUE (DYHKITHH.

IIpousBogHass u e€é reomerpuvyeckui cmbicia. IIpousBomHas. IIpousBogHas
crenenHo Qynkiuu. [lpasuna guddepennmpoBanus. [IpousBomHbIE HEKOTOPBIX
AJIeMEHTapHBIX PYHKIUH. ['eoMeTprUdecKuii CMBICT TPOU3BOTHOM.

IlpumeHeHne NPOM3BOAHON K mHcciaea0oBaHul0 (QyHkuui. Bospactanue wu
yObiBaHMe (yHKIMHU. OKCTpeMyMbl (GyHKuuMu. I[IpumeHeHue mnpou3BOJHON K
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nocTpoeHuto rpadukoB GpyHkuuii. Hanbomnpiiee 1 HauMeHbIlee 3Ha4YeHUsT (PYHKIIUH.
BrimykiiocTs rpaduka QyHKIIUN, TOYKH TTepernoa.

HNurerpan. IlepBoobpasnas. IlpaBuna HaxoxaeHus mnepBooOpasHbiX. [Lmomranb
KPUBOJMHEMHON Tpamneuuu W WHTErpall. BeruuciieHne WHTErpasioB. Beruncienue
Iomazaei Guryp ¢ moMomplo HHTETpaioB. [I[puMeHeHrne MPOU3BOIHON U UHTETpAJIa
K PEILICHUIO TPAKTUYECKUX 3a]1ay.

KomOunaropuka. IlpaBuwio mnpousBenenus. IlepectaHoBku. Pa3zmemieHus.
Coueranus u ux cBoiictea. bunom HeroToHa.

JuieMeHTbI Teopun BepositHOcTeil. CoObiTus. KomOuHaIuum  CcOOBITUH.
[IpotuBomnosnoxubie coObITHs. BeposTHOCTh coObITHS. ClOXKEHHE BEpPOSTHOCTEH.
HezaBucumeble coObITHs. YMHOXKEHUE BeposiTHOCTEN. CTaTucTuyeckasi BEpOSITHOCTb.

Crarucruka. Ciyyvaitnsie BennuuHsbl. L{leHTpansabie TeHaeHmu. Mepsol pa3opoca.

3aki04YHTeIbHOE NMOBTOPEHHE Kypca ajaredpbl M HA4YaJl MATEeMATHYECKOI0
aHaJIM3a MPH NOAT0TOBKE K UTOTOBOH aTTeCTAIIUM [0 MATEMATHKE.

I'eomerpus
10 kiacce

BBeaenne B mnpeamer. IIpeamer crepeomerpun. AKCHOMBI CTEPEOMETPHH.
HexoTopele cneacTBus u3 akCuoMm.

IHapajuieIbHOCTD NPAMBIX M IJIOCKOCTEH. [lapamienbHOCTD NPAMBIX, IPSIMOUN U
IUIOCKOCTH (IMapajuleibHbIE IpPsIMbIE B INPOCTPAHCTBE, IPU3HAK NapAJLIEIbHOCTH
OpsMbIX B mpocTpaHcTBe). [lapamnenbHOCTH NpsSMOM M IUIOCKOCTH. B3aumHoe
pacnoJIOKEHUE MpsMBIX B IpocTpaHcTBe. CKpeluBaromuecs MpsMbIE. YTUBI C
COHAIIPaBJICHHBIMU CTOPOHaMHU. B3anMHOE pacronoXeHue NpsiMbIX B IIPOCTPAHCTBE.
Yrou mexay npsaMbIMA. [TapainenbHpie IIOCKOCTH.

CaoiicTBa mapamienbHbix miaockocten. Terpasnp. [lapamnenenunen. [loctpoenue
CEYEHUH TeTpaspa U napajuieIeIuIeaa.

IepneHaUKYJISAPHOCTH NPAMBIX M INIOCKOCTEM. [lepnenauKkynspHble TpsMbIE B
npocTtpaHcTie. [lapannensHpie npsmble, MEPICHANKYISPHBIE K TUIOCKOCTH. [Ipu3Hak
MEPIICHIUKYJSIPHOCTH ~ TNPSAMOM M IUIOCKOCTH.  Teopema O  TIPsIMOM,
MIEPIICHIUKYJSIPHOW TIIIOCKOCTU. PaccTosiHne OT TOYKHM A0 IUIOCKOCTH. Teopema o
TPEX NMEPHNEHAUKYJIAPAX. YTOJI MEXKIY NMPSMOW M IUIOCKOCTBIO. /[ByrpaHHBIN yTOJI.
[Ipn3Hak NEPIIEHAUKYJISIPHOCTH IBYX IIJIOCKOCTEMN. [IpsAMOyroJIbHBIM
napayenenune. TpéxrpanHbii yroyl. MHOTOrpaHHbIA yrodi.

MHuororpannuku. Ilonarue mMHororpannuka. Ilpusma. I'eomerpuueckoe Teno.
Teopema Diinepa. Ilpusma. [IpoctpancrBenHass Teopema Iludaropa. IMupamuna.
[IpaBunbHas nupamuga. YceuéHHas nupamuaa. [loctpoeHue cedyeHuid NUpaMHI.
Cummetpust B npoctpaHcTBe. [IoHATHE NPAaBUIBHOIO MHOTOTPAHHHUKA. DJIEMEHTHI
CUMMETPHUH NPABUIIBHBIX MHOTOIPAHHUKOB.

IToBTOpEHMeE.

I'eomerpusn
11 knace
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Hunaunap, konyc u wap. [lonstue unnmuapa. [1nomans NOBEPXHOCTH HUIUHAPA.
[Tonsitue konyca. [1nomaas moBepxHOCTH KOHYyca. Y ceuéHnbiii konyc. Cdepa u map.
B3anMuoe pacmnonoxkenne cdepsl u mockoctr. KacaTenmpHas TIOCKOCTh K cdepe.
[Tnomans chepsl. Bzaumuoe pacnonoxenue chepsl u npsmoid. Cdepa, BonucaHHas B
MUTUHAPUYECKYI0 ToBepXHOCTh. Cdepa, BOUCaHHAS B KOHUYECKYIO TTOBEPXHOCTD.
Cedenust UUIUHIPUYECKON MOBEpXHOCTU. CeueHUsI KOHMUYECKON MOBEPXHOCTH.

O0bém Tea. Ilonsarue o0bEMa. OO0BEM MNPAMOYTOJIBHOTO MapalijieenuIea.
O06BéM mpsiMoli Tipu3Mbl. O0BEM MIIMHIpaA. Beruuciaenrne o00bEMOB TE ¢ MOMOIIBIO
uHterpana. OO0bEM HakIOHHOM mpu3Mbl. OO0bEM HaKIOHHOW mpu3Mbl. OOBEM
nupamuabl. O0bEM KoHyca. O0bEM mapa. OObEMBI IIAPOBOTO CETMEHTA, IAPOBOIO
cios U mapoBoro cekropa. [lnomans chepsi.

BekTopsl B npocTpancTBe. [lonsAaTHe BekTOpa. PaBeHCTBO BEKTOpOB. (ClOXKEHHE
U BblYMTaHHE BEKTOPOB. CyMMa HECKOJBKUX BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucino. Kommanapuasie Bektopsl. [IpaBuno napamienenunena. PasnoxeHue BeKTopa
110 TPEM HEKOMIUTaHAPHBIM BEKTOPAM.

Meton koopauHaTt B mnpocrpaHcTBe. [IBuxkenus. IlpsimoyronbpHas cucrema
KoopAuHAT B mpoctpancTBe. KoopauHaTtel BekTOpa. CBSI3b MEXKIY KOOpPJIWHATAMHU
BEKTOPOB M KOOpAMHATaMM To4ek. [IpocTenmme 3a1aum B KoopAuHATaX. Y paBHEHUE
cheprl. Yron Mexay BekTropamu. CKaJIIpHOE MPOU3BEICHNE BEKTOPOB. Briuncienue
YIJIOB MEXAY MOPSIMBIMHU W IUIOCKOCTSIMHU. YpaBHEHHE IIoCKOCTU. lleHTpanbHas
cummeTpusi. OceBasi cuMMeETpus. 3epKalibHasi cuMmmeTpus. [lapannenbHblil nepeHoc.
[IpeoOpazoBanme mo100usl.

3akiI0YHTeIbHOE IOBTOPEHHE Kypca reOMeTPHHU NPH MOATOTOBKE K UTOT0OBOM

arrecranmmmu o MaTEMaTHKE.
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1. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O

HPEAMETA «-MATEMATHKA»

I'naBa/ Coaep:kaHue MaTepuaJjia

KoJs-Bo yacoB

Hean o0yuenus

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 10 kaacc

IHOBTOPEHME.

8

Anrebpanueckue BolpaxkeHus. JInneHble
YPaBHEHUS U CUCTEMbI YpaBHEHUI.
UucnoBble HEPABEHCTBA U HEPABEHCTBA
IIEPBON CTEIIEHU C OJIHUM HEU3BECTHBIM.
Jlunerinas pynkus. KBagpaTHeie KOpHH.
KBagparusle ypaBHeHus. KBagparuynas
¢dbynknus, e€ cBoiictBa. KBagpaTHbie
HepaBeHcTBa. CBoiicTBa U rpaduku
¢bynxkuuii. [Iporpeccuu.

IIpeameTHbIe Hean:

— CcHCTEeMaTHu3alus
3HAaHUM Ha  OCHOBE
o0o0maromero
TIOBTOPCHHUS Kypca
anreopsl OCHOBHOI
IKOJTBI;

— TOBTOPEHUE TMPaBWI U
dbopmyi TUIS
npeoOpa3oBaHUA
anreOpanvdecKux
BBIPAKCHHUI;

— YCTaHOBIICHHE CBS3€il
MEXIy KOJIHMYECTBOM
pelIeHui CHCTEMBI
IIBYX JIMHENHEBIX
YpaBHEHUH U TOYEK
nepeceueHusl MPSMBIX,
3a/1al0uXcs
YpaBHEHUSIMH
CHCTEMBI
(reometpuueckas
UHTEpIIpEeTalLNs);

— TIOBTOpPEHHE CBOMCTB
YHCIIOBBIX HEPABEHCTB
U CII0COOOB pelIeHui
HEpPAaBEHCTB C OJHOM
IIEPEMEHHOM;

— 00o0mieHne  CBOWCTB
bysxuun Y =Kx+b g
3aBUCUMOCTH oT
3HA4YECHMI I1apaMeTpoB
K u b, mocrpoenue
rpauKoB;

— 0000ueHne  CBOIMCTB
hyHKIHH

y=axZ+bx+c B

3aBUCUMOCTHU oT
3HAQ4YEHMI I1apaMeTpoB

a,b, c u 3HaKa

D =b? —4ac ,

MOCTpOeHUE TPadUKOB;
— TIIOBTOPEHHE METOIO0B

pemeHI/m KBallpaTHBIX

16




ypaBHEHUU u
HEPaBEHCTB;
aKTyalau3auus 3HAHUU
0 MIPOrPECCUAX
(apucmernyeckas,
TeOMETpUYECKas).
MeTanpeamMeTHble
neJu:

YCBOEHUE
YHUBEpCAIbHBIX
METOJIOB 0000IIEHUS
CHUCTEMaTHU3aIu1
3HAHWI;

OBJIQJICHUE YCTHBIM H
NMCbMEHHBIM
MaTEeMaTUYECKUM
SI3bIKOM, ITPUMEHUMBIM
npu W3Yy4YeHUHU
MIPEIMETOB
€CTECTBEHHO-
MaTEeMaTU4eCKOro
LUKJIa, pa3BuTHE
MCCIIEI0BATEIHCKUX
YMEHU;

pa3BuTHe yMEHUM
000OCHOBBIBaTh ~ CBOH
BBIBOJIBI M IPOBOJUTH
JIOKa3aTelIbHbIe
paccyKIeHuUs.
JIMYHOCTHBIE LeJIu:
pa3BUTHE TBOPYECKUX
CIIOCOOHOCTEH,
WHTYUIMM,  HAaBBIKOB
CaMOCTOATEIIbHOMN
NeSTeTLHOCTH;
yMeHHEe  OOBEKTHBHO
OLICHUBAaTh  yYPOBEHb
CBOMX  3HaHUM IO
peMETY u
BBICTPAWBaTh  ILJIAHBI
M0 MX KOPPEKTUPOBKH.

JTEUCTBUTEJBHBIE YUCJIA

16

Iensie u palnoHaIbHbIE qyuca.
JlecTBUTENbHBIE  YHCIIAa. bBECKOHEYHO
yOBIBaroIas TEOMETPUYECKAsT MMPOTPECCHS.
ApudmeTnueckuii KOpeHb HATypalbHOU
crerieHd. CTeneHb C pPalMOHAIBHBIM M
JICVICTBUTEIIBHBIM TTOKA3aTEIIEM.

Ilpeomemmnoie yenu:

pa3BHUTHE MTOHSTHUS
e CTBUTEIILHOTO
4yycia Kak pesyJibraTta
BBICTPAaNBaHUs
Hay4YHOU TEOpUU
JEUCTBUTEIIHLHBIX
YHcell Ha OCHOBAHHH
MMOHSTHUS npeaena
JHCI0BOM
MOCJIE0BAaTEILHOCTH;
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dbopmupoBaHUE
MOHSITUSL CTENEHU C
NEHCTBUTENbHBIM
noKasaTeyieM KaK
OCHOBBI JIJISl U3YYCHHUS
CTCIICHHOM,
IMOKa3aTeJIbHOM,
norapudmmuueckoin
byHKIIHI;

pa3BUTHE YMEHUI
IIPUMEHATH  CBOMCTBA
CTETeHH c
JIECTBUTEIbHBIM
noKasaresiem npu
MO/ICJIMPOBAHUU u
U3Y4YEHUU
MaTEeMaTUYECKHUX
MoJeJIeH,
OTHUCHIBAIOIIUX
MPOLIECCH C TTOMOIIBIO
CTENEHU c
NEHCTBUTENBHBIM
MoKasaTelieM;
¢dopmupoBanue
YMEHHH  MNPUMEHSTh
METO/IbI JJOKA3aTeNIbCTB

u aIrOPUTMBI
pelIeHuni

MpPaKTUYECKUX 3ajad,
ONupascCh Ha

U3yYCHHBIC TEOPEMBI U
CIEICTBHSL.

Memanpeomemnuwle yenu:

— pa3BUTHE YMEHUH
CaMOCTOSITEIIBHO
OCYIIECTBIISITH,
KOHTPOJHUPOBATH nu
KOPPEKTHPOBATh
NeSITeIbHOCTD B
nporecce 00001IeHus,
CUcreMaTtni3alnun nu
pacuivpeHusl 3HAHHA,
MOJTYYCHHBIX B
OCHOBHOH IIIKOJIE;

— pa3BUTHE
CITOCOOHOCTEH K
CaMOCTOSITEIILHOMY
TIOUCKY METOJIOB
pelieHus
MMPaKTUYCCKHUX nu
NPUKIAJHBIX 33134, C
IIPUMCHCHUCM
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U3y4YCHHBIX METOJIOB;
dopmupoBanue
YMEHHUI SICHO U TOYHO
U3JIarath CBOK TOYKY
3peHUsl KaKk yCTHO, TaK
u MUCBMEHHO,
IPaMOTHO  IOJIb3YSCh
SI3BIKOM MATEMAaTHKH.

Jluunocmmuoie uenu:

dbopmHpoBaHUE
MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO HayKHU;
dbopMupoOBaHHE OCHOB
CaMOBOCIIUTAHUS B
MPOILIECCE BBIMOTHEHHUS
paboT pa3HOTo ypOBHS
CJIOHOCTH,
TPEOYIOIINX
OTBETCTBEHHOTO u
TBOPYECKOTO
OTHOIICHHUS,;
pa3BUTHE CITIOCOOHOCTHU
U TOTOBHOCTH BECTH
IUaIor € JIPYTUMU
JIOJIBMA B TMPOIECCE
COBMECTHOM
JIeSTeITIbHOCTH.

CTEIIEHHAS ®@YHKIUA

16

Crenennas (QyHkuus, e€ cBoilcTBa u
rpa¢puk. B3aumHo oOpaTHble (YHKIMH.
PaBHOCHIIbHBIE YpaBHEHUSI 1 HEPABEHCTBA.
WppaunonanbHble YpaBHEHMS.
WppanroHansHbIe HEPABEHCTBA.

Ilpeomemmnoie yenu:

BBEJICHUE TTOHATHUS
CTEeTIeHHON (QyHKLUHY,
M3y4YeHUE €€ CBOMCTB
aHAJTUTUYECKUMHU U

rpaduyeckuMu
METOJaMH;
U3y4EHHE HIOHSITHS

oOpaTHOM  QYyHKIHH;
00001IeHne  MOHATHUSA
oOpaTHOM (QYHKIUH C
UCIIOJIb30BaHUEM
paHee W3yYEHHBIX 3a-
BHUCHUMOCTEM;
dbopmupoBaHUE
YMEHUs
AHAJTMTUYECKON
3aMMcH byHKIMY,
oOpaTHOW maHHOW, a
TaKxKe YMEHUs
MIOCTPOEHHUsI  rpaduka
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oOpatHO (yHKINY;
BBEJICHUE
onpeaeIeHuin
PaBHOCHIIBHBIX
ypaBHEHU U
(HEpaBEHCTB, CHUCTEM)
u ypaBHEHUH
(HEpaBEHCTB, CHUCTEM)
— CJICJICTBUH;
BBEJICHUE TIOHSTHS
00JIacTH  OIpeaeeHus
ypaBHEHUS
(HepaBeHCTBa,
CHUCTEMBI);
pUMEHEHHE npu
pelIeHUN  ypaBHEHUU
(HEpaBEHCTB, CHCTEM)
CBOMCTB
PaBHOCUIIBHBIX
npeoOpa3OBaHMIA;
o0yueHue MeToAam
peleHus
UPPaAIMOHATILHBIX
ypaBHEHUU u
HEpPaBEHCTB.

Memanpeomemmnuwie uenu:

06y‘1€HI/IC IIpueéMam

UHTEPIpETANN
SBJICHUH  MPOLIECCOB,
TIPOTEKAFOIINX o
CTEIEHHON
3aBHCHUMOCTH;
pasBuUTHE yMEHUM
CaMOCTOSITENILHO
OTIpeNeNsTh e
JeSITeIbHOCTH o
U3yYCHHIO
3JIEMEHTAPHBIX
byHKIMIA " 170'¢
IPUMEHEHHUIO,
UCTIOJIB30BATh BCE
BO3MOXHBIE  PECypChl
IS JOCTHKEHUS
MIOCTaBJICHHBIX LIEJICH;
¢dbopmupoBaHue
CIIOCOOHOCTH "
TOTOBHOCTHU K
CaMOCTOSITETEHOMY
HIOUCKY METOIOB
pereHus

IMMPAKTUYCCKUX 3aaaY;
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pa3BUTHE

KPUTUYHOCTH
MBIILJIEHUS B IIpOLIECCe
OIICHKH u WH-
TepIpeTaLu
uHpopManumy,
MOJTy4aeMoi u3
Ppa3InYHBIX
HMCTOYHHKOB;

pa3BUTHE YMEHUI
B3aWMO/JICVICTBHUS B
npoiecce MOUCKA

pereHus npooieM.

Jluunocmmuoie uenu:

dbopmHpoBaHUE
MHUPOBO33PEHU,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHA
HayKH;

pa3BUTHE CTPEMIICHUN
K  CaMOCTOSITEIbHOU
TBOPYECKOM WM OT-
BETCTBEHHOU
JeATEIbHOCTH;
pa3BUTHE CTPEMIICHUN
K camMo00pa30BaHUIo,
CO3HATEJILHOMY oT-

HOILICHHUIO K
HEIIPEPBIBHOMY
00pa30BaHUIO KaK

YCIOBUIO  YCHENIHOMN
npohecCHOHATBFHOW |
0011eCTBEHHON
JIESITEIbHOCTH.

MNOKA3ATEJIbHASA ®YHKIUA

12

IToka3zarenbHas (yHKIMs, €€ CBOMCTBA U
rpadpuk. IlokazarenbHble  ypaBHEHHS.
IlokazarenbHble HepaBeHCTBA. (CHcTEMBI
ITOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB.

IIpeomemnvie yenu:

BBEJICHUE MIOHATHUSA
IIOKa3aTeIbHOU

GyHKIMU; — U3ydYeHHe
CBOMCTB U IOCTPOCHHE

rpaduxa
MTOKa3aTEIbHON
INZINIVIH

oOydeHHue  pEIICHUIO
MOKa3aTeIbHBIX
ypaBHEHUU

(HEepaBEHCTB, CHCTEM)
aHAJTUTHYECKUMHU U
rpaduyecKkuMu
CIocobamu.
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Memanpeomemnuvle yenu:

MO/ICJIMPOBAHUE
SIBJICHHMH W TIPOIIECCOB,
MPOTEKAIOIUX 0 JKC-
IMOHEHITHAILHON
3aBHCHMOCTH, c
noMoIpe  hopmyn wu
rpaduKoB
IMoKa3aTeJIbHOM
byHKIUY;
HCCIICAOBAHHUE
peagbHBIX TPOIECCOB
u SIBIICHHI,
MPOTEKAIOIITUX o
3aKOHaAM
IMoKa3aTeJIbHOM
3aBHCHMOCTH, c
IIOMOIIILIO CBOICTB
IMOKa3aTeIbHOM
byHKIIH.

Jluunocmmuoie ueinu.

pasBuTHE
AQHATUTUYECKUX
CIOCOOHOCTEM u
uHTYUIMu (B Xofe
HaOJII0ICHUS 3a
MOBE/ICHUEM
IKCIIOHEHITHATLHBIX
3aBUCUMOCTEN);
pa3BUTHE
UCCIIEJIOBATEIILCKUX
YMEHUH,
HEOOXOTUMBIX B
OCBOEHMH  OyIyIIux
TBOPUYECKUX
npodeccuit;
COBEpPIIICHCTBOBAHNE
KYJbTYpPBI
BBIUMCIIUTEIBHBIX |
rpadu4ecKux
JNIEUCTBUIL.

JJOTAPUOPMHUYECKASA @YHKIUA

18

Jlorapudmsr.  CpoiicTBa  j0rapugmos.

IIpeomemnvie yenu:

JlecsiTuuHble ¥ HaTypaslbHbIE JOrapu(MBbI. — BBEJICHHE MOHATHUS
Jlorapudmuueckas ¢pyHkuus, e€ cBOWcTBa Jorapudma 4ymcia;
u rpaduk. Jlorapudpmudeckue ypaBHEHUS. — H3y4YCHUE CBOWCTB
Jlorapugmuueckue HepaBeHCTBA. aorapudmos;
— IPUMEHEHUE CBOWCTB
JorapugpmMoB "
OCHOBHOTO
JOrapuPpMHUECKOTO
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TOKJIECTBA JUIs
YIPOLIEHUS
norapuGpMuUIECKuX
BBIpaKEHU
BBIUNCIICHUSIX;

— BBEJCHUC HOHATHHU
JECATUYHOTO u
HaTypaJIbHOTO
norapupma;

— I[puMeHeHHe (HOopMyJibl
nepexoja Jjorapudma
K ApYyroMy OCHOBaHUIO
I BBIUHCIICHUS
JOrapu(pmMoB 4YHCENI C
JTHOO0BIMU
OCHOBaHUSAMU (pu
UCIIOJIb30BaHUU
BBIYUCIIUTEbHON
TEXHUKH);

— BBEJCHUE MTOHSTHS
JorapupmMuyecKon
GyHKIMM,  U3ydYeHHE
CBOWCTB
J0rapuPpMHIECKON
byHKIIUN u
[IOCTPOCHUE eé
rpaduka;

— oOydeHue  PpelICHUI0
norapupMHIECKUX
YPaBHEHUH,
HEpPaBeHCTB M UX
CUCTEM
AHAIUTUYECKUMU "
rpadpu4ecKuMu
METOIaMH,
HaXO0XJIECHUI0 TOYHBIX
" MPUOIMKEHHBIX
3HA4YCHUI KOpHEHR
YPaBHEHUM.

Memanpeomemnuwle yenu.

— pacmmpeHue
BBIUMCIIUTEIHLHOTO
anmapara  3a  CY€T
IIPUMEHEHHSI CBOWCTB
jgorapupmoB  (3ameHa
BBIYMCIICHUI
IIPOU3BEIECHUS u
YaCTHOT'O CTENEHEN Ha
BBIUNCJIEHUSI CyMM H
pa3HocTen
IOKa3aTeseu
CTeNeHen);
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oOyueHue
MO,Z[G.HI/IpOBaHI/IIO
peabHBIX IPOIIECCOB,
MPOTEKAKOIIUX 1o
3aKOHaM
AKCHOHCHIIMAIBbHON
3aBUCHUMOCTH, u
HCCJICIOBaHUIO
CO3JIaHHBIX MOJIEJICH C
MOMOLIBIO  ammapara
norapu(pMHUpPOBAHNS,
OCO3HAHHE
B3aUMOCBS3HU
MaTEeMaTHKA CO BCEMH
peaMeTamMu
€CTECTBEHHOTO n
T'YMaHUTapHOI'O
IIUKJIOB.

Jluunocmuoie ueinu.

COBEpIIEHCTBOBAHUE
BBIUMCIIUTEIHHOM
KYJIBTYPHI;
paciiupeHre CpeacTB
u METOJIOB
npeoOpa3oBaHuii
CUMBOJIBHOTO SI3bIKA;
pacimpeHue
MpeJICTaBICHUM 0
B3aUMHO 00paTHBIX
JICUCTBUSX.

\4

TPUT'OHOMETPUYECKHUE
POPMYVYJIBI

26

Pamnannas mepa yrma. IIoBOpOT TOYKH
BOKpYI Hauaja koopauHat. OmpenencHue
CHHYyCa, KOCHHYCa U TaHI'eHca yria. 3HaKu
CHHYCAa, KOCHHyCca  H TaHTeHCA.
3aBUCHMOCTH MEXKIy CHHYCOM, KOCHHYCOM
U TaHTeHCOM OJHOTO M TOTO € Yria.
Tpuronomerpuueckue Toxaectsa. CHHYC,
KOCHHYC W TaHrenc yrioB 4 u ~¢.
®opmyiisl crnoxkenust. CHHYC, KOCHHYC H
TaHTeHC JBOWHOro yria. CHHYC, KOCHHYC
U TaHTeHC TOJIOBUHHOTO yria. Dopmyibl
npusenenus. CymMma U pasHOCTh CHHYCOB.
CyMMa ¥ pa3HOCTh KOCHHYCOB.

Ilpeomemmnoie yenu:

pa3BuTHE
peICTaBICHUMA 0
MaTeMaTHUKE KaK 4acTH
MHUPOBOI KyJIbTYpBI, O
criocobax ONMMCaHMs Ha
MaTeMaTH4eCKOM
SI3bIKE, B YAaCTHOCTH B
TEPMHHAX
TPUTOHOMETPHH,
SIBIIGHUA  peaisbHOro
MHpa;

dbopmMupoBanue
peICTaBICHUIA 0
MOHATHUSAX
TPUTOHOMETPHH  Kak
MaTeMaTHYECKUX
MOJICIISX,
ITO3BOJISFOIIHMX
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ONMCHIBATh IIPOLIECCHI,
n3ydaemble  (U3UKOH,
SKOHOMUKOHU u
JPYTUMHU HayKaMH;

— JaJbHeilllee pa3BUTHE
MOHSATHUSA
JEHCTBUTEIILHOTO
ylyclia  MOCPENCTBOM
IIPE/ICTABICHUS B
TPUTOHOMETPUYECKOMN
dopme;

— (dopmupoBaHue
YMEHUH ONpeAcsiarTb U
UCCJEI0BATh CBOMCTBA
CHHYCA, KOCHHYCA,
TaHI€HCa, KOTaHreHca
JIEUCTBUTEIHLHOTO
yucna, UCIIOJIb3YS
OJIHO3HA4YHOE
COOTBETCTBUE  MEKIY
TOYKaMU YUCIIOBOM
OpsMOl W TOYKaMH
OKPYXHOCTH;

— o00yueHue
MPUMEHEHUIO
TPUTOHOMETPUUECKHUX
TOX/IECTB npu
BBIYHCIICHUSIX,
peoOpa3oBaHUAX
TPUTOHOMETPHUUECKUX
BBIPAKEHUM, PEIICHUH
MPOCTEUIINX
TPUTOHOMETPUUECKUX
YPaBHEHUH, c
HCIIOJIb30BaHUEM
JI0Ka3aTeJIbHbIX
pacCyXICHUM.

Memanpeomemmnule yenu:

— pa3BUTHE yMEHUH
CaMOCTOSITEIILHO
OTIpeeIsATh LEeH
JEATEIIBHOCTH 1o
YCBOEHHUIO u
NPUMEHEHUI0 3HAHWUU
TPUTOHOMETPUHU  Kak
MaTeMaTUYECKON
MOJEIU peanbHOU
JEHCTBUTENBHOCTH;

— (opmupoBanue
HaBBIKOB y4eOHO-
UCCIIE0BATENIbCKOU
JIeSITeNIbHOCTH,
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TOTOBHOCTH K TIOUCKY
pelieHns
IPAKTUYECKUX 3aj1ay;
pa3BuUTHE yMEHUH
OpUEHTUPOBATbCS B
Ppa3IUYHbIX
UCTOYHUKAX
uHpOpMauy,
KPUTHYECKU
OLICHUBATh
IIOJIyYECHHYIO
UH(OpMALHIO,
IPUMEHATH €€ B CBOEH
JESTEILHOCTH.

Jluunocmmuoie ueau.

dbopmHpoBaHUE
MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAyKHU u
00ILIIeCTBEHHON
MPAKTHKH;

pa3BUTHE TOTOBHOCTHU
ydanmxcs K
CaMOCTOSITCIILHOU
TBOPYECKOM
JICATEIbHOCTH,
dbopmupoBaHue
HAaBBIKOB
COTPYIHUYECTBA B
npoiiecce y4eOHOI,
y4eOHO-
HCCJIEI0BATEIbCKOM,
00IIIeCTBEHHOM
JIEATEITLHOCTH.

ViI

TPUT'OHOMETPUYECKHUE
YPABHEHUA

19

CoOSX=a

VYpaBHeHHe VYpaBHeHHe

sinx=a_ Vpapuenne 9X=2 Pemenue
TPUTOHOMETPUUECKUX YpaBHEHHUH.
ITpumepsl pelieHns IIPOCTEUILNX
TPUTOHOMETPUYECKUX HEPAaBEHCTB.

Ilpeomemnuie yenu:

BBEJICHUE HOHATHN
arcsin a, arccos a, arctg
a,

BBIBOJ (popMyJ1 KOpHEH
MPOCTEUIIIHNX
TPUTOHOMETPUUECKHUX
YPaBHEHU;

oOydeHue  pemIeHuIo
TPUTOHOMETPUUECKHUX
YPaBHEHUH,
CBOJALIUXCSA K
anreOpanvecKuM,
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PpELICHUIO
OJIHOPOJIHBIX
OTHOCHUTEJIBHO CHHYCa
u KOCHHYCa
YPaBHEHU;

— o0yueHWe  pEIICHUIO
TPUTOHOMETPUYECKUX
YpPaBHEHUH METOJAMU
3aMEHbl HEU3BECTHOI'O
U pa3loXKEeHUs  Ha

MHOXUTCIIN,
— 3HaAKOMCTBO C
MCTOA0OM OLICHKH

MHOX€ECTBAa 3HA4YEeHUH
JEBOM WM IIpaBOH

yacTeu TpH-
TOHOMETPUYECKOTO
ypaBHEHUS,

— 3HAKOMCTBO co
crocobaMy  perieHus
TPUTOHOMETPHUUECKHUX
HEPaBEHCTB.

Memanpeomemnule yenu:

— pacuiMpeHue CpeicTB
MOJICTTUPOBAHUS
peaIbHBIX IPOILIECCOB
U SIBJICHMI;

— (dopmupoBaHHue
npuéMoB mepexonia OT
AQHAJIMTUYECKON K rpa-
dbuyecko Mouenu "
o0patHo;

— pasBuTHE
QITOPUTMUYECKOTO U
JIOTUYECKOT0
MBIIUICHHUS;

— COBEpILECHCTBOBAaHUE
NpUEMOB TOYHBIX U
npUOIIKEHHBIX  BBI-
YHCICHHUH;

— 3HaKOMCTBO c
MaTeMaTHYeCKUM
TOJIKOBAaHHEM TTOHSATHUS
HNEepUOJIMYHOCTH,
HMMEIOLIETO BAYKHOE
MHUPOBO33pEHYECKOE
3HAuEHHUE;

— 3HaKOMCTBO c
buznuecKkuMu
SIBIICHUSIMH,
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OMUCHIBAEMBIMH c
MOMOIIbIO
TPUTOHOMETPUUECKUX
YpaBHEHUU.

Jluunocmmuote uenu.

COBEPILICHCTBOBaHUE
HAaBBIKOB
CaMOKOHTPOJIS;
pa3BuTue
BBIYMCIIUTEIIbHON u
AJNTOPUTMUYECKOU
KYJIbTYpHI;

pa3BUTHE TBOPYECKOU
WHHIMATUBBI,

M CCIIEI0BATEIBCKUX
YMEHUH,
CaMOKPUTUYHOCTH.

Vil

INOBTOPEHHUE

21

Pemenne 3amanuii Ha mnpeoOpa3oBaHHE
CTEIIEHHBIX, IIOKA3aTeNbHBIX,
Jorapu(pMUIECKUX u
TPUTOHOMETPUYECKUX BBIPAKCHU.
Pemenne MPOCTEUIIINX JINHEWHBIX,
KBaJPaTHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(DMUYECKUX
YPaBHEHUM. Pewmenne YpaBHEHUH
MIOBBIIIEHHOTO YPOBHS CJIIO’)KHOCTH
(KBagpaTHBIX, IIOKa3aTEJIbHBIX,
UPPAlMOHANIFHBIX, JIOTAPU(PMHUUECKHUX) C

oTO0pOM KOpHEN u3 3aJJaHHOTO
IIPOMEXKYTKa. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUI

0a30BOr0 M  MOBBIIIEHHOTO  YpPOBHEH
CIIO)KHOCTH € OTOOpOM  KOpHEH U3
33JJaHHOTO0 TpoMexyTka. Pemenue 3amgau
Ha  OPOLEHTHl, 4YacTW, JOJH, Ha
KOHLIEHTPALIUIO, CMECH, CIUIaBbl. PenieHue
3a1aHUIN Ha BBIUYHCIIEHUS 51
peoOpa3oBaHus MO 331aHHBIM (HOPMYIIaM.

IlIpeomemmnoie yenu:

yMETh pelaTh 3aJaHus
tina 1,5,9,10m 11 u3
JEMO EI'D
(mpodunbHbII
YPOBEHB);

BJIQJIETh npuéMaMu
pelieHus 3a7ad THIIA
13 w3 JAEMO EI'D
MIOBBIIIICHHOTO YPOBHSI
¢ oTbopoM KopHEH u3
3aJJaHHOTO

MIPOMEKYTKA.

Memanpeomemmnuwie uyenu:
yMEHUe
CaMOCTOSITENILHO
OIIpEEIIATh eI
CBOETO oOy4eHus,
CTaBUTH u

dbopmynupoBath A
ce0s1 HOBBLIE 3aJaud B

yuéoe u
II03HABATEJIbHON
JeSITeNIbHOCTH,
pa3BuUBaTh MOTHUBBl U
HWHTEPECHI cBOEH
II03HABATEJIbHON
NeSITEIbHOCTH;
YMEHHE
CaMOCTOSITEIILHO
IJIaHUPOBATH IyTn
JOCTUXKEHUS LENeH, B
TOM qucie
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AJIBTCPHATHBHBLIC,
OCO3HAaHHO BBIOMPATH

Hanbosee

3 dexTUBHBIC
CIOCOOBI pereHus
y4eOHBIX u
MO03HABATEIIbHBIX
3a/ay;

— pa3BUTHE YMEHUI
CaMOCTOSITEITLHO
OCYIIECTBIISITH,
KOHTPOJIMPOBATH u
KOPPEKTUPOBATH
JICUCTBUSA B MpOLEcCce
000011IeHHS,
CUCTEMAaTH3AINH u
pacuiupeHuss 3HaHUH,
MOJTy9EHHBIX B
OCHOBHOII 1IKOJIE;

— (dopmupoBaHue
yMEHUH
CaMOCTOSITENILHO
OCYIICCTBIISTH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH CBOIO
JEeSTeNIbHOCTD npu

BBITIOJTHEHHUH 3aJIaHHH.

Juunocmmuule yenu:

— (opMHUpOBaHHE OCHOB
CaMOBOCITUTAHMS B
MPOIIECCE BBIMOTHEHUS
paboT pa3HOTo ypOBHS
CII0’KHOCTH;

— pa3BUTHE TBOPYECKHUX
CIIOCOOHOCTEH,
WHTYULIMY,  HaBBIKOB
CaMOCTOSTCIBLHOMI
JIEITEIIbHOCTH.

UTOoro

136

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 11 kaacc

I'naBa/ Conepxanne marepuaJjia

KoJs1-Bo yacoB

Henn 00y4eHnus

TPUT'OHOMETPUYECKHUE ®YHKIINU

20

O6mactp ompeneneHuss W MHOXECTBO

Ilpeomemmnoie yenu:

3HAYeHUH TPUTOHOMETPUYECKUX (YHKIUHA. — BBEJCHUE TIOHSATUSA
YeTHOCTh, HEYETHOCTh, NEPHUOIUYHOCTD TPUTOHOMETPUYECKOMN
TpuroHoMerpuyeckux ¢pyHkuuid. CBoiicTBa GyHKLIUY;
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y=CO0SX 'y e rpadux.

byHKIII
CaoiictBa pynkmun Y = SiNX y eé rpaduk.
Caoiicta ¢ynxmuu Y = 9%y eé rpadux.
OGpatHble TPUTOHOMETPUYECKHE

GbyHKIHH.

dbopmupoBaHUE
YMEHHI HaXOJIUTh
o0JacTb oOIpeneIeHus
u MHOXECTBO
3HAYEHUI
TPUTOHOMETPHUYECKHUX
byHKIIHIA;

o0yueHue
UCCJIEI0BAHUIO
TPUTOHOMETPHUUECKHUX
¢yHKIMH Ha YETHOCTD
51 HEYETHOCTh u
HAXOXJICHUIO Tepuoja
byHKINH,

M3y4YCHHE CBOWCTB
bymxmii Y = C0SX,
y=sinx’ y:tgx,

y=Clgx = o6yuchue
TIOCTPOEHHIO rPahUKOB

byHKIUI u
MPUMEHEHHUIO CBOWCTB
byHKIUI pu
pellleHuU YpaBHEHHUH U
HEpPaBEHCTB.
03HAKOMJICHUE c
0oOpaTHBIMU
TPUTOHOMETPHICCKHM
U (QyHKUUAMH, UX
CBOMCTBaMH u
rpaduKamH.
Memanpeomemmnule yenu:
3HaKOMCTBO c
MaTeMaTHYeCKUM
TOJIKOBAHUEM TTOHSTHUS
NEePUOAUYHOCTH,
MUMEIOIIETO BaXHOE
MHPOBO33PEHUYECKOE
3Ha4YCHUE;
3HaKOMCTBO c
buznueckuMu
SIBIICHUSIMH,
OTHMCHIBAEMBIMU c
MTOMOIIIBIO
TPUTOHOMETPHUYECKHUX
byHKIIHI;
3HaKOMCTBO c
CHUHYCOUJION KaK
rpadpuKom
TapMOHHYECKHX
KoJIeOaHMI;
3HAKOMCTBO c
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dopmynamu,
H03BOJIIOIIUMHU
HAXOIUTb
pUOJIIKEHHBIE
3HaueHuss SINX p
COSX ' ¢ momombIo
MHOT'OUJIEHOB.

Jluunocmmuoie ueau.

pacumpeHme
MPEJCTaBICHU I 0
B3aUMHO 00paTHBIX
JIEHCTBHAX,

pazBuTHE
BBIYHCIIUTECILHOH,
AITOPUTMHUYECKON |
rpadu4ecKoit
KYJbTYPBI;

pa3BUTHE TBOPYECKOM
WHUIMATUBEI,
HCCIIEN0BATENLCKUX
YMEHUH,
CaMOKPUTHUYHOCTH.

IPOU3BOJHASL U EE
TEOMETPUYECKHI CMBICJI

19

[IpousBognas. IIpou3BoaHAasE CTENEHHOMN
¢bynkuu. [IpaBuna auddepeHurpoBanus.
[Tpon3BoIHEIE HEKOTOPBIX AIEMEHTAPHBIX

GbyHKIUH. I'eomeTpuueckuii
IIPOU3BOJHOM.

CMBICJI

Ilpeomemmnoie yenu:

3aBeplUICHHE
dbopMupOBaHUS
pEJICTaBICHUS 0
npezaene YUCIIOBOM
MOCJIEI0BATEIbHOCTH;
3HAKOMCTBO c

HNOHATUSIMM  TIpefena
(GyHKIMU B TOYKE U Ha

OECKOHEYHOCTH, 51
acUMIITOTaMH Tpaduka
byHKINH, co

CBOWCTBaMH IpeJIEIIOB
dyHKumii;
dbopmupoBaHue
rpadu4eckoro
NpeCTaBICHUS 0
HENPEPbIBHOCTH
dynKumm;

00y4eHHEe BBHISBICHUIO
HeNpepPbIBHBIX
byHKIMI ¢ onopoil Ha
oTpeieieHue
HENPEePHIBHOCTH
¢yHKIMU (B TOUKE; Ha
WHTEpBaJe);
3HaKOMCTBO c
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HOHSATHEM
MIPOU3BOAHOMN
(GyHKIMU B TOUKE U ee
bu3nIeCKuM
CMBICIIOM;
¢dopmupoBanue
HAYaJbHBIX  YMEHHM
HaXOJIUTh
MIPOU3BOIHBIC
3JIEMEHTaPHBIX
GyHKIMA Ha OCHOBE
OTIpeieIeHus
MIPOU3BOAHOM;
BJIaJICHUE TpaBUJIAMHU
Qg depeHIpoBaHUS
CYMMBI, MPOU3BEACHHUS
U YaCTHOTO  JBYX
(byHKIUI, BBIHECEHUS
MIOCTOSTHHOTO
MHOKUTENSI 3a 3HaK
MIPOU3BOAHOM;
3HaKOMCTBO c
nuddepeHIpoBaHuEeM
CIIO)KHOW (DYHKIIMH U
PaBUIIOM
HaXOXKICHUS
MIPOU3BOAHOM
oOpartHOU (yHKINH;
o0yueHue
UCTIOJIb30BaHUIO
(bopMyJIbI
IIPOU3BOJHOU
CTENEHHOM  (QYHKIUH
f (X) =xP 1
1r000r0
JIEHCTBATEIILHOTO
qucia p;
dopmupoBanue
YMEHUS HAXOJIUTh
POM3BOJIHBIE
JJIEMEHTAPHBIX
byHKIH;
3HaKOMCTBO c
Te€OMETPHIECKUM
CMBICIIOM
MPOU3BOJHOM,
oOydeHue
COCTaBIJICHUIO
ypaBHEHUS
KacaTeJIbHOU K
rpaduky QyHKIEH B
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3aJJaHHOU TOYKE.

Memanpeomemnmnule yenu.

UCTIONIb30BAHUE
¢u3uueckoro cMeicia
HPOU3BOAHON ULt
OIIpeIeTICHUS

CKOPOCTH  JIBUIKCHHUSI
MaTepUAIbHON TOUYKHU B
AHHBIA MOMEHT
BpPEMEHU;
YCTaHOBJICHUE  CBS3HU
MEXITy 3HaYECHUEM
MIPOU3BOAHOMN
byHKIMM B JaHHOM
TOYKE W TAHTECHCOM
yriaa KacaTeJbHOMH,
MIPOBEIEHHOMN K
rpaduxky QyHKIHH B
JIaHHOM TOYKE;

dbopmupoBaHue
TIOHSTHS npezena
HIOCJIC/IOBATEILHOCTH
IIoIageu
NPaBUIIBHBIX 2N -
YTOJILHUKOB,

BIIMCAHHBIX B OJHMH H
TOT K€ KPYT.

Jluunocmmuoie ueinu.

BOCIIMTaHUE
naTpUOTH3MA,
TOPJAOCTH 33  CBOKO
Poguny ©Ha mnpumepe
JKA3HU u
JIEeITeIIbHOCTH
OTEYECTBEHHBIX
Y4EHBIX -
MaTeMaTHKOB
(JTobauesckuii H.I1.);
pa3BUTHE
a0OCTPaKTHOTO
MBIIILIEHHUS,
dbopmupoBaHUe
peICTaBICHUA 0
OECKOHEYHO OOJIBIIUX
U OECKOHEYHO MAaJIbIX
BEJIMYMHAX;

pa3BUTHE TBOPYECKHX
CIIOCOOHOCTEH,
HHTYUIMH,  HaBBIKOB
CaMOCTOSTEIbHOMI
JIEATENHHOCTH.
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INPUMEHEHMUE HPOHSBOI[HQFI K
NCCIEJOBAHUIO ®YHKIIUH

19

Bospacranne wu yObiBaHuEe (YHKIIHH.
OkctpemyMmbl  GyHknuu.  [IpumeHeHue
MPOU3BOIHOW K TIOCTPOCHHUIO TIpauKOB
¢byukumii. HauOosbiiee W HamMeEHbIIIEE
3Ha4yeHus: pyHkuu. Beimykinocts rpaduka
(hyHKIMH, TOYKH TIeperuoa.

Ilpeomemnmnoie yenu:

oOydeHue
IPUMEHEHHUIO
JIOCTAaTOYHBIX YCJIOBUHI
BO3paCTaHUs u
yObIBaHUS I E
HaXOXKICHUs
IPOMEKYTKOB
MOHOTOHHOCTH
INZEINIVIH

3HaKOMCTBO c
HOHATUAMU TOYEK
IKCTpeMyMa (YHKIIHH,
CTALlMOHAPHBIX u
KPUTUYECKHX TOYEK, C
HE00XO0IMMBIMU u
JOCTaTOYHBIMA
YCIOBUSMU
9KCTpeMyMa (yHKIIUH;
oOyudeHue MIOUCKY

(BBIYMCIICHUIO) TOYEK
9KCTpeMyMa (yHKIIHH;
o0yueHue
HaXOKICHUIO
HanOO0JIbILIErO u
HaMMEHBIIIETO
3HayeHUH (QYHKIUU C
TIOMOIIIBIO
IIPOU3BOHOM;
3HaKOMCTBO c
TIOHSATHEM BTOpPOH
IIPOU3BOJHOU
byHKIMNA 51 eé
buznueckum
CMBICIIOM;
NpUMEHEHHE armapara
BTOPOH  IPOU3BOJHOU
TSt HAXOXKJICHHS
UHTEPBAJIOB
BBITYKJIOCTH W TOYEK
neperu6a GpyHKIuY;
dopmupoBaHue
YMEHUS CTPOUTH
rpaduku  QyHKIMI-
MHOTOYJICHOB c
TIOMOIIIBIO MepBOM
MIPOU3BOTHOMN u
BTOPOU ITPOU3BOJHOM.

Memanpeomemmuvle uenu.
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dbopmupoBaHUE

IpEICTaBICHUIA 00
9KCTPEMaIbHBIX
3agavyax (3amadax Ha
OTNITUMH3AIIHIO) B
HayKe, SKOHOMHKE,
IIPOU3BO/ICTRBE;

oOyueHwue METOaM
pelieHUsT  3agad  Ha
HaXOXKICHUE
MHOT'OYTOJLHHUKOB
HanOoJbIIeH
IUTOINAAM, BIHUCAHHBIX
B OKPY>KHOCTB;
oOyueHwue METOAaM
pelieHusT  3agad  Ha
HAXOXXJCHUE BBICOTHI
KOHyca HanOOJIbIIEro
00bEMa, BIIUCAHHOTO B
chepy 3aJJaHHOTO
pamuyca;

oOyueHue METO1aM
PEIICHUS TTPUKIIATHBIX
3aa4, CBSI3aHHBIX C
UCCJICIOBAaHHEM
XapaKTePUCTUK
MPOIIECCOB,
IPOTEKAFOIIUX B
dusnke, OHOJIOTHH,
XMMHHU, DKOHOMHKE U
UHTEPIPETHPOBATH
TIOJTyYCHHBIC
pE3YIIbTATHI.

Jluunocmmnote ueau.

BOCIIMTAHHE
naTpUOTH3Ma,
TOPAOCTH 33  CBOIO
Ponuny Ha mnpumepe
KU3HU "
JeSITEIbHOCTH
OTEUYECTBEHHBIX
YYEHBIX -
MaTEMaTHUKOB
(Yeobmues I1.J1.);
pa3BuTHE
AQHAIUTUYECKUX
criocoOHOCTEH u
WHTYMIIUM B XOJe
pelmieHus  3aJad4 Ha
ONTUMHU3ALHNIO;
pa3BUTHE
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BBIYHCIIMTEIIHLHOM,
AITOPUTMUYECKOU U
rpadu4ecKoit
KYJbTYPBI.

HHTEI'PAJI

14

[IepBooOpaznas. IlpaBuna HaxoXIeHUs
MepBOOOPA3HBIX. [Tnomane
KPHUBOJIMHEMHON TpaleUud W HHTErpall.
Borunicnenue wuHTerpasioB. Beruncienue
omaaen buryp c MTOMOIIBIO
uHTerpanoB. [IpuMenenue npou3BoAHON U
UHTETpaja K pEIICHHIO MNPAKTUYECKUX
3ajad.

IlIpeomemnuie yenu:

03HAaKOMJIEHHE c
MOHSITUEM
nepBOOOpa3HOH,
oOyueHue
HaXO0X/IEHUIO
nepBooOpazHoil s
CTEIIEHHOHU u
TPUTOHOMETPHUUECKHUX
INZEINIVIH
03HAaKOMJIEHHE c
MOHSITUEM
UHTETPUPOBAHUS u
o0yueHue
NPUMEHEHHUIO TPaBUII
WHTCTPUPOBAHUS  TIPH
HAXO0XJIEHUU
epBOOOPA3HBIX;
dbopmupoBaHue
MOHSTUSA
KPHUBOJIMHEWHOU
Tparneuuu,
03HAaKOMJIEHUE c
MOHSITHEM
OIPENIEIIEHHOTO
UHTErpana, oOydeHue
BBIUMCIICHUIO
IO
KPHUBOJIMHEWHOU
Tpamneunuu B
IIPOCTEUIINX CITydasiX.

Memanpeomemnuwle yenu:

BBISIBJICHUE ¢buryp,
OTPaHUYCHHBIX
JAHHBIMU JIMHUSIMHU, U
HaXOXJIEHUE
momiagen ATHX
duryp;

MIPUMEHEHHE
HMHTErPaJIOB JUTSt
BBIBOJIA hopmytbr

00BéMa HAKJIOHHOH
MPHU3MBI,  TTHPAMHUIBI,
KOHYCa;

pUMEHECHUE
HHTETPajoB JUTSt
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pemeHust  (PpU3MUECKUX
3a1ad;

pemieHne 3amgad  Ha
JIBIDKEHUE c
NpPUMEHECHHEM
UHTETPAJIOB.

Jluunocmmuoie ueau.

pa3BUTHE
BBIYHCIIMTCILHOM u
AJITOPUTMHUYECKOU
KYJIbTYPHI;
pacumperme
MPEJCTaBICHU I 0
B3aUMHO 00paTHBIX
NIEUCTBUIX.

KOMBHUHATOPHKA.

12

[IpaBuno mnpousBencHus. IlepecTaHOBKH.
Pasmemenus. Couerauus M UX CBOWCTBA.

bunom HeroTona.

IlIpeomemmnoie yenu:

OBJIAJICHUE OJHHUM U3
OCHOBHBIX CpelCTB
noJicyera qrcna
Ppa3IUYHBIX
COCTUHEHUN
(KOMOMHATOPHBIM
PaBUIIOM
IIPOU3BENICHU);
3HAKOMCTBO C TEPBBIM
BUJIOM COCAMHEHHH —
NepecTaHOBKAMH;
JIEMOHCTpPALIUS
NPUMEHEHUS TpaBUiia
MIPOU3BEICHUS pu
BBIBOJIC (hopMy b
yHhclia  epecTaHOBOK
13 N DJIIEMEHTOB;
BIAJCHUE  TOHATHEM
pasMelieHus U3 M
3JIEMEHTOB 110 N. 3HaTh
bopmyy JUIS
BEIUMCIIEHHS  Ap -
yucia pa3MeleHni u3
M D»JIEMEHTOB 10 N,
yMETh TPUMEHATh €&
MIPU PEIICHUH 3a/1a4;
BIIAJICHUE  TIOHATHEM
COUYETaHMIA 6e3
MIOBTOPEHUH W3 m
3JEMEHTOB MO  n.
3nanue (GopMyJIbl IS

n
Berunciaenns Cp, -
qHCclia BCEBO3MOYKHBIX
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COYEeTaHUW M3 M
3JEMEHTOB O N,
yMEHUE INPUMEHATh €€
IIPU PELECHUN 3a]1a4;

— yYMEHHUE DPacKJIaJbIBaTh
CTeneHb OuHOMAa TIO
dbopmye HproTona

npu HaXO0XKJICHUH
OMHOMHUAJILHBIX

K03 pHIIEeHTOB c
ITOMOIIBIO
TpPEeYyTroJbHUKA

[Tackansa. IlpumeHars
[IOJlyYEHHBbIE  3HAHMS
IPY PELICHUH 3a/1a4.

Memanpeomemnule yenu:

— 3HAaKOMCTBO c
pOXJIeHUEM
KOMOMHATOPUKH  KaK
HayKM, IO3BOJISIOIIEH
aHAJIN3UPOBATh
T'OJIOBOJIOMKH U
a3apTHbBIE UTPBL;

— IMpUMEHEHue
KOMOWHATOPHBIX
METOJIOB B CTaTUCTHKE,
TeHETUKE,
JMHTBUCTUKE, npu
pelLeHun
TPAHCIIOPTHBIX 3ajad,
OpU  CO3JaHUM WU
JIEKOIUPOBAHUS
mudpos, B
uH(pOpMaTUKe U Jp.

JIuunocmmnute yenu:

— pa3BUTHE
AHAITUTUYECKUX
CHocoOHOCTEM u
WHTYHUIINY;
— UWHTETrPUPOBAHUE B
JINYHBIM OIIBIT HOBOM,
B TOM yuCIe
CaMOCTOSITENIbHO
IIOJIyYEHHOMN
nHdopMaLuu.
VI IJIEMEHTBI TEOPUH 12
BEPOSTHOCTEM
CoObITHSL. KombOunanmu COOBITHH. IIpeomemnoie yenu:
[TpoTuBOMONOXKHBIE COOBITHSI. — 3HAKOMCTBO c
BepositHOCTB COOBITHS. Cnoxenne pa3IUYHBIMU  BUJAMHU
BepoaTHocTe. HezaBucumbie coObITHS. COOBITHIA,
YMHOXKEHUE BEPOSATHOCTEM.
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CraTtucTuueckas BCPOATHOCTD.

KOMOUWHALUAMUA

COOBITHI;

BBEJICHUC TTOHSATHUS
BEPOSATHOCTH COOBITHS
(B KJIACCUYECKOM
MOHUMAHUU) u
oOyueHue
HaXOXKICHUIO
BEPOSTHOCTH
CIIy9aifHOTO COOBITHSI C
OYCBHUIHBIMU
ONaronpUsATCTBYIOIINM
Y HCXOJIaMU;
3HaKOMCTBO c
TEOPEMOU 0

BCPOATHOCTH CYMMBI
ABYX HECCOBMCCTHBIX

COOBITHI U ee
IPUMCHCHUEM, B
YaCTHOCTH pH
HaXO0KICHUU
BEPOSTHOCTH
IIPOTUBOIIOIOKHOTO
COOBITHSL;

3HAKOMCTBO c
TEOpPEMON 0

BEPOSITHOCTH ~ CYMMBI
JBYX  MPOU3BOJIBHBIX
COOBITHI;
UHTYUTHBHOE
BBEJICHHE MTOHSATHS
HE3aBUCUMBIX
COOBITHI;

o0yueHue
HaXO0XKJICHUIO
BEPOSTHOCTH
HPOM3BEACHUS JIHOO0T0
Yyucia HE3aBUCHUMBIX B
COBOKYITHOCTH
COOBITHI;

3HAKOMCTBO c
dopmynoit  bepuymiu,
JIafoIIe BO3MOKHOCTh
HAXOJIUTh BEPOSTHOCTh
Pa3HOOOpa3HBIX
KOMOMHALMK COOBITHI
B CEPHSIX OJHOTHITHBIX
OIMBITOB, B KaXKIOM U3
KOTOPBIX
dukcupyemoe
coOBITHE 1100
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IPOMCXOIUT, MO0 He
MPOUCXOMMNT.

Memanpeomemnule yenu:

— yMeHue BBIYUCTISTH
BEPOSATHOCTH COOBITHIA
B p€aJbHOU JKU3HU,

— (opmupoBanue
MPEJCTaBICHU I 0
MeToJaXx  00paboTKH
uHpopmaruu.

Jluunocmmuuie yenu:

— (opmupoBanue
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO HAayKH;

— BOCTHTaHUE
naTpUOTH3MA,
FOpAOCTH 32  CBOIO
Poguny ©Ha mnpumepe
KU3HH u
JEeSTEIbHOCTH
OTEYECTBEHHBIX
YYEHBIX -
matematukos (Mapkos
A.A., JlanynoB A.M.,
Koamoropos A.H,
XWHYMH A,
I'menenko b.B. );

— pa3BUTHE CIIOCOOHOCTHU
U TOTOBHOCTH BECTH
IMajor ¢ JIpYyTUMHU
JIOABMH B IIpoLiEcce
COBMECTHOM
JeSITeIbHOCTH.

ViI

CTATUCTUKA

10

CnyuaiiHple  BEIMYUHBI.
TeHeHuuu. Mepsl pazopoca.

HenTpanbHbIC

Ilpeomemnuie yenu:

— (opmupoBanue
MOHATHS  CIYyYallHOMN
BEJIMYMHBI,
NpeCTaBICHUS 0
pacrpeaeeHuu

3HAQYEHU JTUCKPETHOMN
CIIy4allHOM BEIIMYUHBI
B BHMJE YacCTOTHOU
TaOJIMIIEL;
— BBEJCHHE
reHEPAIbHON
COBOKYITHOCTH "
BBIOOPKH,
JEMOHCTPALIUS

IIOHATHUA
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IpUMEPOB
penpe3eHTaTUBHBIX
BBIOOPOK 3HauYEHUN
CIIy4ailHON BEJIMYUHBI;

dbopmHpoBaHUE
npeCTaBICHUN 00
OCHOBHBIX
LEHTPAIbHBIX
TEHICHIHIX: MoJIE,

MeJMaHe, CpeaHee W
YMEHHS UX HaXOAUTh B
y4eOHBIX BBIOOpKax;
oOydeHue
MPEJCTaBICHUI 0
MaTeMaTHYECKOM
OXUJAHUM U YMEHHH
BBIYUCIIATH

MaTeMaTHYeCcKoe
OKMJIaHHE CIIy4alHOU
BEJIMYMHbI c
KOHEYHbIM YK CIIOM
3HAUCHHH;

BBEJICHUE  OCHOBHBIX
Mep paszbpoca
3HAQUEHUI Ciy4yalHOI
BEJIMYMHBI: pa3Mmax,
OTKJIOHEHUE oT

CpEMIHETr0, IUCIIEPCHIO.

Memanpeomemmnbwie yenu.

paclIMpEeHUe CpelCTB
MOJEIUPOBAHUS
peanbHbIX IPOLIECCOB
U SIBIICHHIL,
3HaKOMCTBO c
IIPUMEHEHUEM 3HAHUI
0 CITy4ailHBIX
BEJIMYMHAX B PELICHUU
MPaKTUKO-
OPUEHTHUPOBAHHBIX
3aj1ad.

Jluunocmmnote ueau.

pacumpeHue
peICTaBICHUMA 0
YUCIIOBBIX
MHO>KECTBAX;
pa3BUTHE TOTOBHOCTHU
K  camMoo0Opa30BaHUIO
Ha TPOTSDKEHUU BCEH
KU3HU, KaK YCIJIOBHIO
YCIIEIIHOTO
JOOCTHKCHUSA
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IIOCTABJICHHBIX IeJIeH
B BBIOpaHHOW cdepe
JIESITENILHOCTH.

Vil

SAKVIIOYUTEJIBHOE
IHOBTOPEHME KYPCA AJITEBPBI U
HAYAJI AHAJIN3A 1P

MNOAIOTOBKE K HWTOI'OBOM
ATTECTAIIMU IO MATEMATHUKE

30

Pemenue nmpocTenmmx TMHENHBIX,
KBaJPATHBIX, PAlUOHAIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HepaBeHCTB. PellieHne HepaBeHCTB
MOBBILIEHHOT'O YPOBHS CI0KHOCTH
(KBaJpaTHBIX, TOKA3aTEIbHBIX,
UPPAaIlMOHATLHBIX, JIOTAPH(PMUICCKHX ).
Pewrenue cucrem HepaBeHCTB
MOBBILIEHHOTO YPOBHS CJI0KHOCTH
(KBaJpaTHBIX, TOKA3aTEIbHBIX,
paIMoOHAaIBHBIX, TOTAPU(PMHUECKUX ).
Urenue rpad)MKOB 3aBUCUMOCTEH,
WHTEepIpeTanus HHGopManuu,
MPEACTaBICHHON Ha HUX, YMEHHE JIeTaTh
BBIBOIbL. UHTEpIpeTatus nadopmanuu,
MPEACTaBICHHON HA UarpaMmax u
YMEHHE JeaTh BbIBOJIBI.
I'eomeTpuueckuit U GU3NYECKUN CMBICIT
IIPOU3BOHOM.

[Ipumenenne MIPOU3BOTHOMN K

IIpeomemnoie yenu:

YMETh peuiaTh 3aJaHus
tuma: 1, 2, 4, 5, 7, 9,
10, 11, 12 wu3
JIEMOHCTPALIMOHHON
Bepcuu (JAEMO) EI'D
(mpodusbHBIN
YPOBEHB);

BJIAJCTD npuéMamMu
pelieHus 3ajad TUma
13, 15, 17, 18, 19 wu3

JEMO EI'D.
Memanpeomemmnoie yenu:
YMEHHE
CaMOCTOSITEIILHO
oIpeneNTh LeJu
CBOETO oOy4eHus,
CTaBUTh u

dbopMyMpoBaTh IS
ce0Os1 HOBBIC 3a1aud B

uccieoBaHui0 QyHKIM. Pemenne 3amau yaéoe U
Ha JBWXKEHUE. [[BU)KEHHE TNPOTAKEHHBIX MMO3HaBaTCIILHOMN
ten. JlBmxkenue 1o Boje. Cpemnsis NEeATEIbHOCTH,
CKOPOCTb. 3anaun Ha pa3BHBaTh MOTHBBI H
MPOU3BOAUTEILHOCTE. Pelienue 3amay Ha UHTEPECHI CBOEH
TEMY: «ITonsTne BEPOSITHOCTH. IMO3HaBaTCIILHOM
[IpakTueckue 3amadyd HAa BBIYHCICHUE NEATENbHOCTH;
BeposATHocTel. [Ipocreimme npasBuia u —  yMeHHe
(GhopMyJibI  BBIYUCIICHHUS BEPOSITHOCTEI. CaMOCTOSTEIbHO
Pemienne 3amau Ha  NPOUEHTHI € TJIAHUPOBATh oy TH
OKOHOMHWYCCKUM COJACPKAHHUEM. MeTOI[BI JOCTHUXKEHUS ue_]‘[ef/'l’ B
peuieHus 3aja4 c napameTpamu TOM qucie
(aHanUTHUYECKNUH, rpapuuecKuil). albTEpHATUBHBIE,
YpaBHEHUS: KBaJIpaTHEIC, OCO3HAHHO BBLIOUPATH
HppaIoHaIbHEIE, IMoKa3aTelIbHbIE, Hauboee
norapuMuYecKue, TPUTOHOMETPUIECKUE. > peKTHBHEIE
HepaBencrna: KBaJIpaTHbIE, CIIOCOOBI pelenus
IMOKAa3aTelIbHEIC, norapudmuyeckue. y4eOHBIX "
Permenue 3aga4 Ha ACIHMMOCTH, 3aaad C IIO3HaBaTeJIbHBIX
LICIOYHCICHHBIMU HEU3BECTHRIMH. 3ajau;
— pa3BUTHE yMEHUH
CaMOCTOSTEIbHO
OCYIIECTBIISTD,
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KOHTPOJIUPOBATh 51

KOPPEKTUPOBATh
JICUCTBUSA B MpOLECcCe
000011IeHHS,
CHUCTEMaTHU3aIu1 u
pacIIMpeHusl 3HaHMIA,
MOJTyYE€HHBIX B
OCHOBHOM IIKOJIE;
dbopmHpoBaHUE
yMEHUH
CaMOCTOSITENIEHO
OCYILECTBIISAT,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATh CBOIO
JeSITeNIbHOCTD npu

BBITIOJTHEHHUH 3aJJaHUi;

Juunocmuoie uenu:

GbopMHpPOBaHKE OCHOB
CaMOBOCIITUTAHU S B
MIPOIIECCE BBITIOJHEHUS
paboT pa3HOTo ypOBHS
CJII0’KHOCTH;

pa3BUTHE TBOPYECKUX
CIIOCOOHOCTEH,
UHTYULIMM,  HaBBIKOB
CaMOCTOSTCIBLHOMI
JICATEIIbHOCTH.

UTOoro

136

I'eomeTpus, 10 kaace

Ne I'naBa/ Conep:kanue MmaTepuasa Kou-Bo yacosn esu o0yuenust
IL./11.
| INOBTOPEHUE. BBEJIEHUE B 10

IMPEIMET

TpeyronbHukw, KJaccupuKaus Ilpeomemmnvie yenu:

TPEYroJbHUKOB, 3aMedaTesIbHbIe JIMHUU U
TOYKHU B TpeyrojbHHUKe. PaBHOOEIpEeHHBIN
U PaBHOCTOPOHHUH TPEYTONbHUKU HUX
cBoiicTBa. OKpYyXHOCTb, BIIMCaHHAas B
TPEYTOJbHUK, OKpPYXXHOCTh, OIMCAaHHAs
OKOJIO TPEYTOJIbHUKA.

PaBenctBO M mojoOue TPeyroabHUKOB.
Cpennsis JTUHUSA TPEYrOJbHUKA.
[IpsimoyronbHbIE TPEYTOJbHUKH.
Tpuronomerpuueckue QYHKIUU OCTPBIX
yriaoB. [Inomane TpeyroapHUKa.

cucTeMaTtu3anus
3HAaHUU 0
TPEYTOJIbHUKAX,
NPUMEHEHUE CBOWCTB
MeIuaH, ONCCEKTPHC,
BBICOT [UISl pELIECHUS
3a7ad4;

BIIAJICHUE  TIOHATHEM
«T€OMETPUYECKOE
MECTO TOYEK», YMEHHUE
IPUBOANTH MPUMEPHI.
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YeTsIpEXYroJIbHUKY, Kiaccuukanus

YETBIPEXYTOJILHUKOB, CBO¥CTBa H
MIPU3HAKU napajiejaorpamma,
MPSMOYTOJIbHUKA, KBaJpara, pomoba.
Tpaneuus, cpeaHss TUHUS TpaNeuu.
OKpyXHOCTb, BIMCAaHHAsS B
YETBIPEXYTOJIbHUK. OKpyXHOCTb,
OMHMCaHHAsl OKOJIO  YETBIPEXYTOJIbHHKA.
DopmyJIbl IIomaaeu
YETBIPEXYTOJIbHUKOB.

OKpy»KXHOCTb. YTJIbI U OTPE3KH, CBSI3aHHBIE
C OKPY>KHOCTBIO.

[Ipenmer CTEPEOMETPUH. AKCHUOMBI
crepeomerpuu. HekoTtopsie cieactBus u3
aKCUOM.

Ymenue
dbopmyIupoBaTh u
JIOKa3bIBaTh CBOMCTBA
u pU3HAKU
paBHOOCOPEHHOTO U
PaBHOCTOPOHHETO
TPEYTOJIHHUKOB;

YMEHHE  JIOKa3bIBaTh,
4TO0 B  TPEYTOJILHUK
MO>KHO BITUCATh
€/IMHCTBCHHYIO
OKPYXHOCTh H OKOJIIO
TPEYroJIbHUKA MOXHO
OTHCATh
€/IMHCTBCHHYIO
OKPYKHOCTB;

YMCHHE
dbopmynupoBath
PU3HAKK PABCHCTBA W
monoous

TPEYTrOJIbHUKOB,
CBOIICTBa cpenHen
JIMHUH;

YMEHHE BBIPAXKATh
CTOPOHBI
MPSMOYTOJIBHOTO

TPEYroJbHUKA  Yepe3
OJHY W3  JIaHHBIX
CTOPOH H  OCTpBIU
yTOIL;

yMEHHE BBIBOJIUTh
bopmybI TUIs
HAXOXXICHUS TUIONIAIN
TPEYTOJbHUKOB;
yMEHHE
dbopMynupoBaTh
CBOMCTBa W TPH3HAKU
napaenorpamma,
IpSMOYTOJBHUKA,
KBajpara u pomoOa;
yMEHHE BBIBOJIUTh
bopmyy JUIS
HAXOXJICHUS  JUTHHBI
cpenHen JTIMHUU
TpareIum;

yMEHHE
dbopmynupoBaTh
YCJIOBUSI, TIPH KOTOPBIX
OKPYXXHOCTb ~ MOKHO
BIIHCATh B
YETHIPEXYTOJIBHUK U
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OIHCATh OKOJIO HETO;
yYMCHHE BBIBOJIUTH
dopMynbl  IIIONIACH
PSIMOYTOJIbHHKA,
KBaJpara,
napasuieJiorpaMma,
pomba, Tpamnenuu,
yMEHHUE
dbopmynupoBath u
JIOKa3bIBaTh TEOPEMBI
O BIHUCAHHBIX YIJIAX,
00 yriie MEXIY
KacaTeJIbHOU 51
XOpIoi, 00 oTpe3Kax
MIEPECEKAOIINXCS
XOplI, O  KBaupare
KacaTeJIbHOWU. YMEHHE
BBIBOJAUTH  (POPMYJIBI
TUTS BBIYHCIICHHSI
yIJIOB  MEXIy JBYMS
CEKYIIUMHU,
POBEIEHHBIMU u3
OJIHO# TOYKHU;
YMCHHE IEPEUHUCTIATH
OCHOBHbIE (pUTYpBI B
IPOCTPAaHCTBE (TOUKa,
npsiMasi, IJIOCKOCTB),
dbopmynupoBath
AKCHOMBI 00 ux
B3aHMHOM
PacTONIOKEHUH u
WUTIOCTPUPOBATh  ITH
aKCUOMBI TPUMEpaMHU

u3 OKpY>Karoleu
cpenbl;

yMeHHue
dbopMynupoBaTh u

JIOKa3bIBaTh TEOPEMY O
IUIOCKOCTH,
IIPOXOASILEH yepes
PSIMYIO u HE
JeXalyl  Ha - HeH
TOUKY, U TEOPEMY O
IUIOCKOCTH,
MPOXOISIIEH yepes
JIB€ TIEPECEKAOLINECS
TIpsIMBIE.

Memanpeomemnuvle yenu:

— IIOATOTOBKA K
NIPUMEHEHHUIO 3HaHUHI
o [IJIAHUMETPUH,
MTOJTYYEHHBIX B
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OCHOBHOHM IIIKOJIE, K
U3YYECHHIO
CTEPEOMETPHH,
TPUTOHOMETPHH,
MaTEeMaTU4eCKOro
aHaJIn3a;

pa3BUTHE YMEHUI
CaMOCTOSITEIIbHO
OCYIIECTBIISITH,
KOHTPOJIMPOBATh u
KOPPEKTUPOBATh
JICUCTBUSA B MpOLEcCce
000011IeHHS,
CHUCTEMaTHU3aIuu u
pacIIMpeHusl 3HaHWIA,
MOJIyYEHHBIX B
OCHOBHOII 1IKOJIE;

Jluunocmmuote ueinu.

CHCTEMAaTU3aIMs
3HAHUM no
TJIAaHUMETPHH,

MOJIyYEHHBIX B
OCHOBHOM MIKOJE, I
3¢ peKTUBHOTO

OCBOCHUS Kypca
CTEepEeOMETPUHU n

YCIIEIIHOW MOATOTOBKHU
Kk EI'D no npodunbHoii
MaTeMaTHUKe;
pa3BUTHE TOTOBHOCTHU
K caMoOoOpa30BaHHUIO
Ha NPOTSKEHHH BCEU
KU3HHU, KakK YCIOBHIO
YCHENTHOTO
JOCTHKEHHS
MOCTaBJICHHBIX LN
B BbIOpaHHON cdepe
NeSATeTbHOCTH
pacumpermne
peICTaBICHUMA 00
AKCHOMAaTUYECKHUX
MOCTPOEHUSX
reoMeTpu (Hay4HOH
TEOpUN).

HNAPAJUIEJIBHOCTH IIPSIMBIX 1
IMJIOCKOCTEMN

16

[TapamienbHOCTD  NpPSMBIX, NPSIMOM U
IUIOCKOCTH  (TMapaJuleibHbIe TpsiMble B
MIPOCTPAHCTBE, MPU3HAK MAPAJUIEIBHOCTH
MIPSIMBIX B IPOCTPAHCTBE).
[TapamnenbHOCTh NPAMOM W IIOCKOCTH.
B3anMHOE pacmoyiOKEHHE IMpPsSIMBIX B

IlIpeomemnmnoie yenu:

dopmupoBaHue
TTOHSATHUS
napaenbHbIX
MPSIMBIX B
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IIPOCTPAHCTBE. CkpenuBaronuecs
npsiMble.  YTIJIBIL € COHAIIPABJICHHBIMU
CTOpoHaMu. B3auMHoe pacrosioxeHue
IPSMBIX B IPOCTPAHCTBE. YTOJI MEXKIY
npsMbiMu.  [lapamienbHble  IUIOCKOCTH.
CBoiicTBa IapajUieIbHbIX IUIOCKOCTEH.
Terpasap. Ilapamnenenunen. Ilocrpoenue
CEUEHUH TeTpadpa U Napajijiclienuneaa.

IIPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO
TEOPEMBI 0
napauIeJIbHbIX
IPSIMBIX;
¢dopmupoBanue
IIPEJICTaBICHHUS 0
BO3MOXXHBIX  CIIydasix
B3aMMHOI'0
pacrnosoKeHus
IPSIMOM U IUIOCKOCTH;
JI0Ka3aTeNIbCTBO
YTBEPKICHUU 0
11apaJuIeIbHOCTU
IPSIMOM M IIJIOCKOCTH
(cBO¥CTBA M IPHU3HAK);
dbopmHpoOBaHUE
IIPEACTABICHUI 0
BO3MOXXHBIX  CIIydasix
B3alMHOI'0
pacmoioXkeHuss  ABYyX
IPSIMBIX B
IIPOCTPAHCTBE;
BBEJICHUE MIOHATHS
CKPEIIMBAIOIINXCS
IPSIMBIX,
JI0Ka3aTeJIbCTBO
TEOPEMBI,
BBIPAKAIOIIEH IIPU3HAK
CKPEIIHBAIOIINXCS
IPSIMBIX, U TEOPEMBI O
IUIOCKOCTH,
MPOXOIAIIEH yepes
OZIHY u3
CKPEIIMBAIOIINXCS
OPSIMBIX [TAPAJUIEIBHO
JIPYTroil MpsIMOH;
BBEJICHUE TTOHSTHS
COHAITPaBJICHHBIX
Jy4en,
JI0Ka3aTeNNbCTBO
TeopeMbl 00 yrijax c¢
COHAIIpaBJICHHBIMU
CTOPOHAMU;
dbopMupoBanue
HOHSTHSA
napajuieNbHbIX
IUIOCKOCTEH,
JI0Ka3aTeNIbCTBO
YTBEPKICHUS 0
MIPU3HAKE M CBOMCTBAX
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napaiCIbHbIX

IIOCKOCTEH;
dbopmHpoBaHUE
IIPEACTABICHUI 0
TeTpas’pe u
napaJenenurese,
JEMOHCTpPALIUS Ha
gepTexax M MOICINIX
ux AJIEMEHTOB,
U300paxKeHHe ITHX

buryp Ha pHCYHKax,
WUIIOCTpALUS. € HUX
MOMOUIBIO  PA3IUYHBIX
Clly4aeB  B3aUMHOIO

PacIoIoKeHus
IPSIMBIX U IIOCKOCTEU
B IIPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO
YTBEPKICHUS 0
CBOMCTBAx
napauleJenunena;
BBEJICHUE MIOHATHS

CEUYCHHS, TOCTPOCHHE
CCUCHUU TeTpasipa
(mapasnnenenunena),
aHalIu3  BO3MOXHBIX
BHJIOB CCUCHHH,
3HaKOMCTBO c
METO/IaMH TTOCTPOCHUS
CEUCHUU.

Memanpeomemmnule yenu:

YMEHHE pacro3HaBaTh
Ha 4epTexax, MOJEIIX
U B pPEATbHOM MHDE

TEOMETPUUECKUE
burypst 51 Tena
(MHOTOTPaHHHUKH),

PUMEHSTH 179
CBOMCTBa npu
MOJIETUPOBAaHUU B

€CTECTBEHHO-HAYYHBIX
oOJracrTsx.

Jluunocmmnote ueau.

pa3BHUTHE
HPOCTPAHCTBEHHOTO
BOOOpakeHUs u
MBIIIICHUS npu
U3y4YCHUH

MHOFOFpaHHI/IKOB U Ux
CEUEHUH.

NEPOEHIUKYJSIPHOCTDH
NPSAMBIX U IIJIOCKOCTEHA

18
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IlepnienuKynsipHbIE HpsiMbIE B
npoctpanctBe. [lapamnensHble npsmble,

IEPIIEHANKYJISIPHBIE K IUIOCKOCTH.
[Ipu3HaK nepHneHIuKyJIAPHOCTU MPSIMON U
IIJIOCKOCTH. Teopema 0o  mpsamo,
HEepIEHANKYISPHON IJIOCKOCTH.

PaccrosiHue OT TOYKHM A0 IUIOCKOCTH.
Teopema o Tpéx mepneHAUKyIspax. YTroi
MEXIY IPsIMOM u IIOCKOCTBIO.
JByrpaHHbIi YIOJI. [Tpusznax
NEPIEHIUKYJSIPHOCTH JIBYX IIJIOCKOCTEH.
[IpsimoyronbHbIN napasulesienuIe]I.
Tpéxrpannsiii yroa. MHOrorpaHHslil yroJ.

Ilpeomemnmnoie yenu:

JI0Ka3aTelIbCTBO
TEOPEMBI,
BBIPAKAIOIIECH IIPU3HAK
NEPIECHIUKYJIAPHOCTU
IPSIMOM U IUIOCKOCTH,
U TEOPEMBI 0
CYILECTBOBAHHUH u
€IMHCTBEHHOCTH

IPSIMOM, NPOXOAALICH
yepe3 JaHHYI TOUKY U
NEPIEHIUKYIISIPHYIO
JAHHOM IJIOCKOCTH;
pelieHue 3agad  Ha

BBIUKCIICHHC u
JIOKa3aTeIbCTBO,
CBSI3aHHBIX c
NEePHEHINKYISIPHOCTD
10 IpsIMON u
IUIOCKOCTH;

BBEICHHE TIOHSTHS
NepHeHINKYIIsIpa u
HAKJIOHHOM K

IJIOCKOCTH, TPOEKIHNH
HaKJIOHHOM,
paccTosiHUA: OT TOYKHU
J0 IUIOCKOCTH, MEXKIY
napajuieIbHbIMU
IJIOCKOCTAMH, MEXKIY
napaJyIeIbHON TPSIMON
U IUIOCKOCTBIO, MEXKIY
CKPELIMBAOIIMMUCS
IPSAMBIMU;
JI0Ka3aTelIbCTBO
TEOPEMBI 0 TPEX
NEPIEHANKYJIApAX U
IIpUMEHEHUE €€ Ipu
pELICHUH 3a/1a4;

— BBEJICHHUE MTOHATHS
OPTOTrOHAJILHOU
IPOEKLIAN TOYKH
(durypsrn) Ha
IIJIOCKOCTb;

— BBEJICHHUE MTOHATHS
yIjla MEXIy IpsIMOM U
IIJIOCKOCTBIO;

— BBEJICHHE MTOHATHS
JBYT'PaHHOI'O yTJIa, €r0
U3MEpEHMUS,
00BsACHEHME, YTO TAKOE
yToJl MEXY
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MepeCeKaIOIUMHCS
IJIOCKOCTSIMA  H = B
KaKuX TIpeJenax OH
U3MeEpseTCs;
dbopmHpoBaHUE
MIPE/ICTABICHUS 0
B3aMHO
TEPIICHIUKYISIPHBIX
IIJIOCKOCTSIX,
JIOKa3aTeIIbCTBO
TEOpEeMbl O IPU3HAKE
NepHEHANKYIISIPHOCTH
JIBYX TIJIOCKOCTE;
onpeeeHue
IPSIMOYTOJIBHOTO
napajiesienuneaa,
JIOKa3aTeIIbCTBO
YTBEPKACHUIA O €ro
CBOMCTBAX;

BBCIACHUC IIOHATUA
MHOTOTPAaHHOTO  yTJia
(TpéxrpaHHoro),
JI0Ka3aTeIIbCTBO

YTBEPXKJICHUSI O TOM,
YTO KaXKOBIM IUIOCKUMI
yroiu TPEXTPAHHOTO
yIjla MEHbIIE CYMMBbI
JIBYX JPYTUX IUIOCKHUX
YIJIOB, U TEOPEMBbI O
CyMME TUJIOCKUX YTJIOB
BBIITYKJIOTO
MHOTOT'PaHHOTO YTJIa.

Memanpeomemnuwle yenu.

YMEHHUE pPaCIlO3HABATh
Ha 4epTrexkax MW B

pealbHOM MUpe
napasulieJbHble "
HepHeHIUKYJIIpHbIE
IUIOCKOCTH,
CKpEIMBAIOIINECT U
HepeceKaroIuecs

IpsIMBIE,  ONPEACIATH
YIOoJ MEXAy HMpsMON U
IJIOCKOCTBIO;

YMEHUE paclO3HaBaTh
Ha 4epTe)kax, MOJEIAX
U B PEAIBHOM MHDE

TeOMETPHUECKUE
burypsl u Tena
(MHOTOTpaHHUKH),

OPUMEHSTh ux
CBOMCTBA pu
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MO,Z[G.HI/IpOBaHI/II/I B
€CTECTBECHHO-HAYYHBIX
o0JacTax.

Jluunocmmuoie ueau.

pa3BUTHE
MPOCTPAHCTBEHHOTO
BOOOpaXeHUs u
MBIIUICHUS npu
U3yYCHUH
MHOTOTPAHHHKOB.

MHOI'OI'PAHHUKH

12

Tlonsarue

MHOI'OrpaHHHUKa.

IIpusma.

I'eomerpuueckoe Ttenmo. Teopema Diinepa.
[IpoctpanctBenHass Teopema Iludaropa.

ITupamupa. [IpaBunbHas nupamMua.
VYceu€nnas — nupamuza. ITocTpoenne
ceueHuit  nupamua. Cummerpus B

npoctpaHctBe. lloHsiTMe  mpaBUIIBHOTO
MHOT'OTPaHHUKA. OJEMEHThl CHUMMETPUU
MPaBUIbHBIX MHOTOTPaHHUKOB.

Ilpeomemnmnoie yenu:

BBE/ICHHE TOHATHS
MHOTOTPaHHHKA,  €ro
3JIEMEHTOB,
BBIITYKJIOTO
MHOTOTpaHHHKa,
IIPUMEPBHI
MHOTOTPaHHHKOB;
BBE/ICHHE TOHSATHS
reOMETPUIECKOro
Tena, JI0Ka3aTelbCTBO
TeopeMbl Oiliepa I

BBIIMTYKJIBIX
MHOTOT'PaHHHUKOB;
BBEJICHHE TTOHSTHS
MIPU3MBI (IpsIMOi,
HAKJIOHHOM,
PaBUIbHOIN),

U300paKeHHe TMPU3MBbI
Ha PUCYHKE;
OIpEIEICHUE TTOHATHS
IJI011a1b ITOJTHOM
(60KOBOIA)
MIOBEPXHOCTHU IIPU3MBI;
BBIBOJ] (bopMyIIbI
IO AAN
OPTOTrOHAJILHOU
IIPOEKIUU
MHOTOYTOJIbHUKA 51
JI0Ka3aTesIbCTBO
MPOCTPAHCTBEHHOM
teopemsl [Iugaropa;
BBCIICHUE  IIOHATHM:
NnUpamMuaa, yCey€HHast

nupamua, HX
9JIEMEHTOB;
onpeaeeHue

IJIOIIA N IIOJIHOU
(60oKx0BOI)
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IIOBEPXHOCTU
MUPaMUIbI, YCEUEHHOM

NUpaMU/Ibl;
BBEJICHUE MOHSATHUSA
MPaBUJIbHOMN
MUpaMU/IbI,
JI0Ka3aTeJIbCTBO
YTBEPKICHUU 0
CBOicTBax €€ OOKOBBIX
pEodep, OOKOBBIX
rpaHeil U TEOpeMbl O
IUTOIAIH O0KOBOI
MOBEPXHOCTHU
IIPaBUIILHOMN
MUPAMU/IBL;

pelieHue 3agad  Ha
BBIUNCJICHUE u
JI0Ka3aTeNbCTRO,
CBSI3aHHBIX c

nUpaMuaaMy, 3a/1a9 Ha
MIOCTPOEHUE  CEUYCHHI
HpaMu;
OIIpeZIeTICHuEe  TOYeK,
CUMMETPUYHBIX
OTHOCHUTEJIBHO  TOYKHU
(IpsiMOH, TJIOCKOCTH),

HEHTpa (ocw,
IJIOCKOCTH)
CUMMETPHH (UTYPHI;
BBEJICHUE MOHATHUSA
MHOTOTpaHHHKA,
PaBUIBHOTO
MHOTOTpaHHHKA,
JI0Ka3aTelnbCcTBO,  YTO
HE CYIIECTBYET
PaBUIBHOTO
MHOTOTpaHHHKA,
IpaHsIMH KOTOPOTo
SIBIISTIOTCSI TIPaBHJIbHBIC
N-YroJIbHUKH npu
nz6, BUJIBI
NPaBUIIBHBIX

MHOI'OI'paHHUKOB ux
OJICMCHTBI CUMMCTPUH.

Memanpeomemmnule yenu:

JIEMOHCTPAITHSI
IPUMEPOB ¢buryp,
o0najaromux
JJIEMEHTaMHU
CUMMETPHHU B
UCKYCCTBE,
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apXUTEKType, TEXHUKE,
IpUPOJIE;

yMEHHE pacro3HaBaTh
Ha yepTe’kax, MOJEIAX
U B peallbHOM MHpE

TreOMETPHUCCKUE
burypst u Tena
(MHOTOIpaHHUKH)

IPUMEHSATh ux
CBOMCTBA pu
MOJICJINPOBAHUU B

€CTECTBCHHO-HAYIHBIX
o0Jracrsx.

Jluunocmmuote uenu.

pa3BUTHE
POCTPAHCTBEHHOT'O
BOOOpaKEHUS u
MBIIUICHUS npu
U3yYCHUH
MHOTOTPaHHHKOB;
BOCIIUTaHHE
3CTETUYECKON
KYJIBTYPBI npu
U3yYCHUH
N300paKCHHM
NPaBUJIbHBIX
MHOTOI'PaHHHKOB.

INOBTOPEHHUE

12

Pemienue 3amau Ha Tewmbl: «lIpaBuibHas
nupamuga, €€ sneMeHTb»; «lIpaBunbHas
TpeyroibHas Nupamuga, €€ 3IEMEHThD;
«IIpaBuibHas YETBIPEXYTOJIbHAS
(mecTuyronapHas) nMpamu/a, eé
JJIEMCHTHI», «HpmMa U €€ DIIEMEHTEHI.
[Ipsimas mnpusma. IlpaBunbHasg npusMma.
[IpaBunbHas TpeyroabHast IpU3May;
«ITapannenenunen, ero 3JIEMEHTHI.
[IpssmoyronbHbii napamuienenunen. Kyo.»

IlIpeomemmnoie yenu:

YMETh peulaTh 3aJaHus
THNA 6 u3
JIEMOHCTPALIMOHHOMN
Bepcuu (JIEMO) EI'D
(mpodunbHBII
YPOBEHB);

yMETh pemiaTh 3aJaHus
TUIIA 8 nu3
JIEMOHCTPALIMOHHOMN
Bepcun (JIEMO) EI'D
(mpodunbHbII
YPOBEHbB) 0
nupamMugax, NpU3Max,
napajienenuneaax,
KyOe;

BJIAJCTh npuéMamMun
peuieHust 3ajady = Ha
JI0Ka3aTeNIbCTBO u
BbIUMCIICHUE Tuma 14
m JEMO EID o
TPEYTOJIbHBIX
UpaMuIax, 0
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nupamMujax, NpU3Max,
napasuiesienuIenax,
KyoOe;

BJIAJICTh npuéMamu
pelleHust  3a7ad  Ha
JIOKAa3aTeIIbCTBO 51
BBIUMCIICHHE THIa 16
u3 JIEMO EI'D.

Memanpeomemnmnule yenu.

yMEHHE
CaMOCTOSITEIILHO

OIPEICTISTh eI
CBOETO o0yueHus,
CTaBUTh u
dbopmynmupoBath iAo
ce0Os1 HOBBIC 3a1aud B

yuéoe u
II03HABATEJIbHOM
JESITENIbHOCTH,
pa3BUBaTb MOTHBBI U
MHTEPECHI cBOEH
II03HABATEJIbHOM
JeSITEIIbHOCTH;
YMEHHE
CaMOCTOSITENILHO
IJIaHUPOBATb nyTn
JOCTIDKEHUS 1ieneil, B
TOM yuciie
aJIbTepHATHBHBIE,

OCO3HAaHHO BBIOMpATH
HaunOosee
s¢dexTrBHBIE
Coco0bI pereHus
y4eOHBIX "
II03HABaTEJIbHBIX
3a/ay;

pa3BuUTHE yMEHUH
CaMOCTOSITEIILHO
OCYIIECTBIIATH,
KOHTPOJINPOBATh "
KOPPEKTUPOBATh
JNEHCTBHS B IIpOLECCE
0000IIICHHS,
CUCTEMATH3aLNH U
pacllupeHusl 3HaHWU,
MOJTyYEHHBIX B
OCHOBHOM IIKOJIC;
dbopmupoBanue
yMEHUU
CaMOCTOSITENTEHO
OCYIIECTBIIATH,
KOHTPOJIHPOBATh u
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KOPPEKTUPOBATh CBOIO
eITEIbHOCTD npu
BBITIOJTHEHHUH 3aJaHHIA;

Juunocmmuule yenu:

— (opMHUpOBaHHE OCHOB
CaMOBOCIIUTAHUS B
MIPOIIECCE BBITIOJHEHUS
paboT pa3HOro ypoBHS
CJIOKHOCTH;

— pa3BHUTHE TBOPYECKUX
CIIOCOOHOCTEHA,
WHTYUIIUH,  HaBBIKOB
CaMOCTOSTEILHOM
JEeITEILHOCTH.

nTOoro

68

I'eomeTpus, 11 kiaace

Ne
n./m.

I'naBa/ Conep:kanue MmaTepuasa

KoJ1-Bo yacos

Lean o0yyenust

OUJINHAP, KOHYC U LIAP.

14

[TonsiTne UMJIMH]IPA. [Lomans
MOBEPXHOCTHU IMiMHapa. [loHsTre KoHyca.
[Inomane [IOBEPXHOCTHU KOHYCa.
VYceuéunpiii  xonyc. Cdepa wu  map.
B3anmuoe  pacnonoxenue chepel U
miockocty. KacarenpHas IUIOCKOCTh K
chepe. Ilmomanr cdepsl. Bzaumuoe
pacrnionioskenue cgepbl u npsamoil. Coepa,
BIHCaHHAs B LMIMHIPUYECKYIO
noBepxHocTb.  Cdepa, BIucCaHHas B
KOHUYECKYI0  MOBEepXHOCTb.  CedeHus
LWIMHIPUYECKON NoBepXxHOCTH. CedeHus
KOHUYECKOW MOBEPXHOCTH.

IIpeomemmnoie yenu:

— BBEJICHUE MOHATHUSA
LHUJIMHAPHYECKON
TTOBEPXHOCTH, eé
oOpasymwomiei u ocw,
HU300pakeHUE
WIMHApA U €ro
CEYEHHUs1 IUIOCKOCTHIO,
MPOXOISAIIEH yepes

0Cb, IJIOCKOCTBIO,
NEPNEHANKYISIPHON K
ocH;

— OIpenescHHe
Ioan OO0KOBOI
IIOBEPXHOCTHU
HWIAHIPA, BBIBOJT
bopmyIbI TUIs
BBIYHCIICHUS] OOKOBOM
51 MOJIHOMN
MMOBEPXHOCTHU
HUJTUHAPA;

— BBEJCHHE MOHSATHUSA
KOHUYECKOM
IIOBEPXHOCTH, eé
00pa3yronmx,

BEpUIMHBI WU OCH,
n300pakeHne KOHyca
u ero CeUeHHs
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IIJIOCKOCTBIO,
MPOXOISAIICH yepes
0Cb, IJIOCKOCTBIO,
HEPICHIUKYIIIPHOH K
ocu;

oTpesicNieHUue TMOHSITH
[UIOIIA AN OOKOBOM
MOBEPXHOCTH KOHYCA,
BBIBOJT (DOPMYJIBI IS
BBIUKCIIEHUSI OOKOBOI

U IIOJIHOU
MOBEPXHOCTU KOHYCA.
BBEIICHUE HOHATHUA

yCeu€HHOr0  KOHYCa,
BBIBOZ (hOpMyYJIBI /7St
BBIUMCJICHUS TUIOLIAAH
OOKOBOM M IOJIHOM
MOBEPXHOCTHU
YCEUYEHHOIO KOHYCa;
onpezeneHue chepsl U
miapa, HMX  IEHTpa,
paaunyca, 1uaMeTpa;
UCCJIEJOBaHHE
B3aMMHOTO
pacronoxxeHus: cdepsl
u IUIOCKOCTH,
JI0Ka3aTeJIbCTBO
TEOpEMBI O CBOMCTBE U
IIPU3HAKE KacaTeIbHOU
IUIOCKOCTH;

BBEJICHUE TTOHATHS
«miomanab  chepu»,
BBIBOJI (OPMYIIBI IS
BBIUMCJICHUS] TLIOLIAAH
cdepsl;

HCCIIEJOBaHNE
B3alMHOI'0
pacronioxkeHust chepbl
U IIPSIMOIL;

BBEJICHUE TTOHATHS
chepsl, BIUCAHHOW B
LWJIMHIPUYECKYIO
(KOHHUYECKYIO)
MMOBEPXHOCTb;
HCCIIeIOBaHKe
BO3MOXHBIX  CEUEHHI
UTHHPUYECKOM U
KOHUYECKOM
IIOBEPXHOCTH;
pelleHne 3agad Ha
BBIUMCJICHHE TLJIOLIAAH
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OOKOBOM ©  MOJIHOM
TIOBEPXHOCTH
WIHHIPA, KOHYCa,
YCEYEHHOTO  KOHYCa,
cheppl W B3aUMHOTO
UX PACIOJIOKCHHUS.

Memanpeomemnule yenu:

YMEHHE PpacCIO3HaBaTh
Ha YepTexax, MOJENAX
U B pEWIbHOM MHpe
reOMEeTPHUECKUE
burypsl u Tena
BpALLEHUs, NTPUMEHATh
UX  CBOMCTBA  IIpH
MOJICJINPOBAHUU B
€CTECTBEHHO-HAYYHBIX
obnacTix;

Jluunocmmuoie ueiau:

— pa3BUTHE
POCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIILICHUS pu
U3y4ECHUU Tell
BpAIIICHHSI.

OBbEMBI TEJI

16

[Tonsitue 06bEMa. OOBEM
MPSIMOYTOJIBHOTO MapaJuIeIICIUIIe/Ia.
O06BeM mpsimoit mpu3mbl. O0BEM
nMHApa. Berancienne o0bEMOB Tel ¢
nomoIbio uaTerpana. O6bEM HaKIOHHON
npu3Mbl. O6bEM nupamuisl. O0BEM
koHyca. O6bém mapa. O6bEMBI IIIAPOBOTO
CErMEHTa, IapOBOTO CJIOS U IapOBOT0
cexropa. [lmomans chepsl.

Ilpeomemmnoie yenu:

BBEJICHUC ITOHSTHS
00BéMa Tel,
dopmynHpoBKa,

OCHOBHBIE  CBOMCTBA
00BEMOB U BBIBOJ C UX
HOMOIIBI0  (OPMYJIBI
o0Béma
IPSIMOYTOJIBHOTO
napajuiesenunena;
ornpezeneHne "
dbopmyna 00béMa
psAMON [IPU3MBI,
WINHAPA, HaKIOHHON
NPU3MBI,  THPAMHUIB,
KOHYCa, YCEYEHHOU
TUPaMUJIBI "
YCEYEHHOIO0  KOHYCa,
pelieHue 3aaay;
JI0Ka3aTeNIbCTBO
TeopeMbl 00 00BEME
niapa u ¢ €€ IMOMOIIBIO
BBIBO/T hopMyITBI
Ionan cdepsl,
00BEMOB  HIAPOBOTO
CETMEHTa M IIapOBOTO
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CEeKTopa, peuieHue
3a1ad.

Memanpeomemnuwle yenu:

yMEHUE MOJIEIUPOBaTh
peajgbHBIC  CHUTYallUH,
HCCIIeIOBATh
MIPOCTPAHCTBEHHBIC
MOJIEH,
WHTEPIPETHPOBATH
MIOJTyYEHHBIN
pe3yJbTaT;

pazBuTHE
CIoCOOHOCTEH K
CaMOCTOSTEIILHOMY
MOUCKY METOJIOB
pelIcHUs
MPaKTUYECKUX u
NPUKIAIHBIX  3aj]ad,
NPUMEHSIA HW3Y4YCHHBIC
METO/IbI.

Jluunocmmuoie ueiau:

pasBuTHe
POCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIILICHUS pu
U3y4YECHUU Tell
BpAIIICHHS.

BEKTOPBI B IIPOCTPAHCTBE

IlonsatTe BekTOpa. PaBEeHCTBO BEKTOPOB.
CrnosxeHue 1 BelYUTaHHE BEKTOpoB. CyMMa
HECKOJIBKUX  BEKTOPOB.  YMHOXCHHE
BekTOpa Ha uucio. KomianapHsie
BeKTOpbl. [IpaBuino mapamnenenunena.
Paznoxenue BEKTOpa 1o Tpem
HEKOMIUIAHAPHBIM BEKTOPAM.

Ilpeomemnuie yenu:

BBE/ICHHE TIOHSATHS
BEKTOpa, €ro JUIMHBI,
KOJUTMHEAPHBIX u
PaBHBIX BEKTOPOB;
¢dbopmupoBaHue
IIPEACTABICHUI 0
JECUCTBHUAX  CIIOKEHHS
u BBIYMTAHUS
BEKTOPOB, MX CBOMCTB,
BBEJICHHE paBmIa
TPEyTroJbHUKA "
npaBmiIa
napaJuieiorpamMmma;
BBEJICHHE  Omepanui
CITOYKCHUST HECKOJIbKUX
BEKTOPOB u
YMHOXCHHUSI ~ BEKTOpa
Ha YHUCIO, MpaBWia
MHOTOYTOJIbHUKA,;
Olpe/ielieHNe
KOMIUTaHAPHBIX
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BEKTOPOB,

JI0Ka3aTeJIbCTBO
YTBEPKICHUS 0
IIPU3HAKE
KOMIIIAHAPHOCTH TPEX
BEKTOPOB, IIPABUIIO
napajuleIeuIeaa;
JI0Ka3aTeJIbCTBO
TEOPEMBI 0

pa3NoXKEHUU  JTHOOOTO
BEKTOpa IO  TpEM
JTAHHBIM
HEKOMILIAHAPHBIM
BEKTOpaM,  peIleHHE
3a/1a4.

Memanpeomemnule yenu:

YyMEHHE  I[PUMEHSATh
BEKTOPHBIA METOJ| MpHU
pelieHnn  (pU3nIEecKux
3aja4;

yMEHUE  INPUMEHATh

BCKTODPBLI, ornecpannun
HaJl HUMH, ux
CBOMCTBA pu
MOJICJINPOBAHUH B

€CTECTBCHHO-HAYIHBIX
o0Jacrsx.

Jluunocmmuoie ueiau:

pacumpeHue
npeICTaBICHUN 0
BO3MOYKHOCTSAX
MaTeMaTHYECKUX
METO/IOB B Pa3IHYHBIX
001acTIX.

METO/ KOOPANHAT B
IMPOCTPAHCTBE. IBUKEHMU .

14

[IpsmoyronbHasg cucrema KOOpJIWHAT B
npoctpanctBe. KoopaumHaTel — BEKTOpA.
CBsi3b MEXJy KOOpJIUHATAMH BEKTOPOB H
KOOpAUHATaAMU TOUYEK. [Ipocrenimne
3aa44 B KOOpJAMHATax. YpaBHEHHE
cdepsl. VYron MEXJy  BEKTOpAMH.
CkansipHoe  TIpOM3BEJEHHE  BEKTOPOB.
Brrunciienue yriioB Mexzay OpsSMBIMH M
IUIOCKOCTSIMUA.  YPaBHEHHE  IUIOCKOCTH.
LenTpanbHas CUMMETPHSL. OceBas
CUMMETpHS.  3€epKajbHas  CUMMETpHS.
[Mapannensuslii nepenoc. [IpeodpazoBanue
o100usL.

Ilpeomemmnoie yenu:

BBEJICHUE
IPSIMOYTOJIBHON
CUCTEMBbl KOOpAMHAT B
IIPOCTPAHCTBE,
oIpeieNIeHue
KOOpAMHAT TOYKH H
BEKTOpa;
JI0Ka3aTeNbCTBO
YTBEPKICHUS 0
KOOpAMHATAX CyMMBI U
pa3HOCTH TIBYX
BEKTOPOB, 0
KOOpJuHaTax

IMPOU3BCACHUSA BCKTOpA
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Ha YHCIIO, 0
KOOpAMHATaX BEKTOPa;
BBIBOJI (OPMYJIBI IS

HAXOKICHUS
KOOPJIMHAT CepeINHbBI
OTpe3Ka, JUTHHBI
BEKTOpa, PACCTOSIHUS
MCKOY ABYMs1
TOYKAMHU;

BBIBO/T ypaBHEHUS
cdepbl JTAHHOTO

paaudyca C ILIEHTPOM B
JIaHHOM TOYKE;
onpeacIcHue yria
MEXKTY BEKTOpaMH,
CKQJISIPHOTO
MIPOU3BECHUS
BEKTOPOB,
JI0Ka3aTelIbCTBO
YTBEPXKIECHHUS O €ro
CBOMCTBAX;
omnpeacieHue yria
MEXKY JIBYMsI
OpsMBIMU U yIJa
MEXAy IpsIMOM W

IUIOCKOCTBIO c
MIOMOIIIBIO CKAISIPHOTO
TIPOM3BEICHUS
BEKTOPOB;
dbopmupoBaHue

NOHSTHS  YpaBHEHHS
TUTOCKOCTH,
IIPOXOASILEH yepes
JTAHHYIO TOUYKY
HEepIEHIUKYIISIPHO
JTAHHOMY BEKTOPY;
dbopmupoBaHue
yYMEHUM’ HaXOJINTh
paccTosiHHE€ OT TOYKH
710 TUIOCKOCTH;
IpUMEHEHHE BEKTOPOB
K PELICHHIO
reOMEeTPHUECKUX
3amad;

dbopmupoBaHUe
MpeICTaBICHUS 00
O0TOOpaKEHUH
MPOCTpaHCTBA Ha ceos,
paccMOTpeHHe ciydas,
Korma  oToOpaxkeHue
Ha3bIBACTCS
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JIBHKECHUEM

IPOCTPAHCTBA;
ornpezeneHue

IOHATUM: LIEHTPAJIbHAS
CUMMETpUS, oceBas
CUMMETPUS,
3epKajbHas
CUMMETpHS u
napasuieIbHbIN
MIEPEHOC; 00OCHOBAHUE
TOTO, 4TO 9TH
OTOOpaXeHUS

IIPOCTPAaHCTBA Ha cebs
SIBJISIIOTCS

JIBIOKCHUSIMH,
BBCJICHUC TOHSATHUS
HEHTpaJIbHOE T0/1001e
(romoTeTHs) u
npeoOpazoBaHue
rnoxoous,
paccMoTpeHHe
criocoba BBC/ICHUS

[IOHSITUSA IMO00OHBIX
dburyp B mpocTpaHcTBe
c ITIOMOIIILIO
npeoOpa3oBaHMs
noj00us, MPUMEHEHHE
BVKEHUN "
npeoOpa3oBaHuii
no100Us PHU peLICHUH
TEOMETPUUECKHUX
3ajad4.

Memanpeomemmnule yeau:

pasBuUTHE yMEHUM
UCIIOJIB30BaTh  METOJ
KOOpJHMHAT JUTS
BBIUNCIICHUS WA
HaxXOoXIeHuss o0néma
napajulelienunena "
TeTpaj’apa, 3aJaHHBIX
CBOMMH
KOOpPJIMHATAMH;
dopMupoBanue
YMEHUU HaXOJUTb
paccTosiHusA OT TOYKH
J0  IUIOCKOCTH  H
paccTostHus MeXIy
CKPELIUBAIOIIMMUCS
NPSIMBIMHU, 3aJaHHBIMU
B CUCTEME KOOPJMHAT;
pa3BuUTHE yMEHUHI
WCIIOIB30BATh  METOJ
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KOOPJIMHAT B PEIICHUU
NPUKJIAIHBIX 3a]1a4.

Jluunocmmuote ueau:

pa3BuTHE
CIIOCOOHOCTEH K
CaMOCTOSITEIILHOMY
TIOHMCKY METOJIOB
pelieHus
MPAKTUICCKUX u
NPUKIATHBIX 3a1ad C
IPUMEHECHHUEM
U3YYCHHBIX METOJIOB;
OCO3HAaHHUE
B3aHMOCBSI3H
MaTeMaTHUKU c
JIPYTUMH  TIPEIMETaMU
€CTECTBCHHO-HAYYHOTO
u T'YMaHHTaPHOTO
LHKJIOB.

3AKJIIOUUTEJBbHOE
IMMOBTOPEHUE T’EOMETPUU ITPU
IMOJAIOTOBKE K UTOI'OBOM
ATTECTALIMU IO MATEMATHUKE.

18

Pemenue 3amau nmo teme: «Llununap, ero
AIIEMEHTBHI. [Tnomanm IIOBEPXHOCTH
mwmHApay; «KoHye, ero  3jaeMeHThI.
[Tnomanp noBepxHocTu KoHycay; «Cdepa
U map, ux saeMeHTsl. [lnomans chepsl u
00béM 1mapa»; «llmomanps mOBEpXHOCTH
npusmbl.  O0BEM  mpusMb;  «OO0BEM
MWIMHApAa W KOoHyca»; «VI3meHeHue
wiomaau u  oobéMa  (Gurypsl Opu
U3MEHEHNH e€ pa3mMepoBy; «['eomeTpus Ha
KjaeTyaTtol  Oymare»,  «TpeyroabHHUK»,
«[Tapannenorpamm»,  «IIpsIMOYTrOJIBHUK,
KBaJIpar, poMO», «Tpanenus»,
«OKpYy)KHOCTP W Kpyr», «BrmcanHble u
OIMCaHHbIE OKPYKHOCTI.

IlIpeomemmnoie yenu:

yMETh pelaTh 3aJaHus
tuna 3, 6, 8 uz JJIEMO
EI'D (mpodunbHbBII
YPOBEHB);

BJIAACTD npuéMamMu
pemieHuss  3ajady = Ha
JIOKA3aTeIILCTBO 51
BBIUHMCIIEHHE THNA 14 1
16 u3 JIEMO EI'D.

Memanpeomemnuwle yenu:

yMEHHE
CaMOCTOSITENTEHO
OTIpeNeNsTh e
CBOETO o0yueHus,
CTaBUTh u
dbopmynupoBath A
ceOsi HOBBIE 3a7aud B
yuéoe u
MO3HABATENIbHOMN
NESTCIIbHOCTH,
pa3BUBaTh MOTHUBBI W
HWHTEPECHI cBOEH
MO3HABATEIILHOMN
JESTSIIbHOCTH;
YMCHHE
CaMOCTOSITEITEHO
TUIAHUPOBATh yTH
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JOCTIDKEHHS LICIeH, B
TOM YUCIe
albTEPHATUBHBIE,
OCO3HAaHHO BBIOMPATH
HauOoJIee

a3 exTUBHBIC
CIOCO0BI pereHus
y4eOHBIX u
MIO3HABATEJBHBIX
3a/ay;

pa3BUTHE YMEHUI
CaMOCTOSITENTEHO
OCYIIECTBIISITH,
KOHTPOJIMPOBATH u
KOPPEKTUPOBATH
JEUCTBHSL B IIpOLECCE
000011IeH S,
CHCTEMaTH3aIuU u
pacuiupeHust 3HaHUH,
MOJTy9E€HHBIX B
OCHOBHOI 1IKOJIE;
dbopmHpoOBaHUE
yMEHUH
CaMOCTOSITENTLHO
OCYILIECTBIISITH,
KOHTPOJIUPOBATH u
KOPPEKTHPOBATH CBOIO
JEeSITeNIbHOCTD npu

BBITIOJTHEHWH 3aJJaHMIA;

Jluunocmmnote ueiau:

dbopMupOBaHHE OCHOB
CaMOBOCITUTAHUA B
MPOIIECCE BBIMOTHEHHUS
paboT pa3HOTo ypOBHS
CIIO’KHOCTH;

pa3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEH,
WHTYULIMM,  HaBBIKOB
CaMOCTOSTCIBLHOMI
JIeITEIIbHOCTH.

UTOTO
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KAJTEHIAPHO-TEMATUYECKOE INTAHUPOBAHHUE

MATEMATHKA (AJITEBPA U HAYAJIA I'EOMETPUS ean 00yyeHnusi (XapaKTepuCTUKA OCHOBHbIX BH/I0B
AHAJIM3A AeSITeJIbHOCTH YUeHNKA, YUeOHBIX 1eiiCTBHIA)
Homep(/laTbI Conep:xkanue Koua- |(Copep:xanue Ko.1-
YPoKa |ppoBeneHusi |(pas3aenbl, TeMbI) BO (pa3aeJibl, TEMbI) BO
Jad (baKT qJacoB qgacoB
I. TIOBTOPEHME 8 INOBTOPEHUE. BBEJIEHUE B 10
IMPEIMET
1. AnrebpanyecKue BhIPAKECHHUS. 1 [ToBTOpEHMNE TPAAULIMOHHOTO COJIEPKaHUs Kypca anreopbl
JIuneliHble ypaBHEHHUS U OCHOBHOM IIKOJIbI. BiiaieTh MOHATHEM CTEIIEHH C
CUCTEMbI YPaBHEHUI HaTypaJIbHBIM U LEJIbIM ITOKa3aTesneM. BeiBoauTh u
2. YuciioBbeie HepaBEeHCTBA U 1 IIPUMCHATH (bOpMy.HI)I COKpaHIéHHOI‘O YMHOKCHMUAL. 3HaTh
HEpaBEHCTBA nepBoﬁ CTEIIECHU C 1 IIPUMCHATH OCHOBHOC CBOICTBO I[pO6I/I JJI pCIICHUA
OJIHUM HEU3BECTHBIM 3a1a4. (DOpMYJ'II/IPOBaTI) " NPpUMCHATH OCHOBHBIC CBOMCTBa
3. JIuHeiiHast hyHKIHS 1 YpaBHEHMI. PelaTh CHCTEMbI TMHEWHBIX YPABHEHHM €
IBYMsI HEHU3BECTHBIMU. POPMYIMPOBATH OCHOBHBIE
4. KBazipaTHbIe KOpHHU. 1 CBOIWCTBA YHCIOBBIX HEPABEHCTB. Perath HepaBeHCTBA
KBasparssie ypaBHeHust [EPBOI CTENIEHU C OJJHUM HEU3BECTHBIM U UX CUCTEMBI.
lccienoBarh CBOWCTBA TMHEHHON QyHKIMH Y = kx+b g
3aBUCUMOCTH OT 3Ha4eHMH mapamerpoB. opmyinpoBaTh
MOHITHE apUPMETHUECKOTO KBaIPATHOTO KOPHSI.
BriBo1uTh (hOpMYJIIBI KOPHEHM KBaIPAaTHOTO YPaBHEHUS.
BrIBOIUTH U IPUMEHSTH Teopemy Buera.)
S. Tpeyronbauky, knaccupukanus | 1 |[ToBTOpeHHE Kypca MIaHUMETPUNU OCHOBHOM IITKOJBI.
6. TPEYTOJIbHUKOB, 3aMedarenpHble [ 1 |CHcTeMaTu3upoBaTh 3HAHUS O TPEYTOJIbHUKAX.
JIMHUU U TOYKHU B TPEYTOJIbHUKE. dopmynupoBaTh CBOIICTBAa MelnaH, OMCCEKTPHC, BHICOT.
PaBHOOEIpEHHBIN 1 Branets NTOHATHEM «T€OMETPUUECKOE MECTO TOUEK),
PaBHOCTOPOHHMI TPEYTOJIbHUKHU MpUBOAUTH NpuMepbl. DopmyupoBaTh U JOKa3bIBATh
ux cBoicTBa. OKpYKHOCTB, CBOIICTBA U MPU3HAKU PABHOOEAPEHHOTO U
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BIIMCAHHAs B TPEYTOJIbHUK,
OKPYHOCTb, OIUCAHHAs OKOJIO
TPEYTOJIbHUKA.

[PaBHOCTOPOHHETO TPEYroJIbHUKA. JlOKa3bIBaTh, YTO B
TPEYTrOJIbHUK MOXKHO BIIMCATh €IMHCTBEHHYIO
OKPY>KHOCTb U OKOJIO TPEYTOJIbHUKA MOKHO OIKCATh
EAVMHCTBEHHYIO OKPY>KHOCTb.

KBagpatuunas ¢pynkuus, eé
CBOMCTBA

HccnenoBaTh cBOMCTBA KBAJPAaTHUHON (DYyHKIIUU

2 .
y =ax” +bx+c B3aBuCHMOCTH OT 3HAUYECHUN
napaMeTpoB @, b, C u cBs3el MeX Iy HUMHU

KBaI[paTHBIe HCPAaBCHCTBA

[TpumeHsITh CBOMCTBA KBaPAaTUYHON (DYHKIIUU M METO/1a
WHTEPBAJIOB JIJIsl PEIICHHsI KBAaJIPATHBIX HEPABEHCTB

CaoiicTBa u rpaduku GyHKIUN

dopMynrpoBaTh CBOKWCTBA (PYHKIIHUN, 00pa3yIOIINX
o011y10 cxeMy uccienoBaHus QyHkiui. OTpaxkaTh
cBoMCTBA (PYHKIIUH TIPH MMOCTPOCHHUH rpaduKOB (PYHKITUH.
[Toctpoenue rpadukoB PpyHKINN C TOMOIIBIO
3epKaJbHBIX OTPAKEHUH, CKATHH (pacTsyKeHUi ),
CIBUTOB.

10.

[Iporpeccun

dopMynupoBaTh onpeaeneHrne apuhMeTuIecKon u
reOMeTPUUYECKO mporpeccuu. BeIBOAUTE (hopMyIibI
o011ero ujaeHa, XapakTepUCTHUECKHUE CBOMCTBA U
(GbOpMYyJIbI CYMMBI N TIEPBBIX YJICHOB.

11.

12.

PaBeHcTBO M mogoOUe
TPEYroabHUKOB. CpeHss JTHHAS
TpeyroiabHuka. [IpsMoyronsHbie
TPEYTOJLHUKH.
Tpuronomerpuyeckue GyHKIHH
ocTpsIx yrioB. [nomans
TPEYroJbHUKA.

®opmynupoBaTh NPU3HAKK PAaBEHCTBA U 11010015
TPEYTrOJIbHUKOB, CBOMCTBA CPEAHEN JINHUK. BoIpaxaTs
CTOPOHBI NPSAMOYTOJILHOTO TPEYTOJIbHUKA Yepe3 OHY U3
JTAHHBIX CTOPOH M OCTPbIil yroa. BeiBoauth hopmysbl
JUIsL HAXOXKICHUSA IIJIOLIAAU TPEYTOJIbHUKOB.

JEWUC

TBUTEJIBHBIE YNCJIA

16

13.

I_IGJ'ILIC " pallMOHAJIBHBIC YUCJIa

Bnaaets NOHATHAMM: HaTypajIbHOE YHCIIO, LIET0E YUCIIO,
paloHaIbHOE YHCio0. 3HaTh Kakue 13 apuMeTnyecKkux

onepaunﬁ ABJISIFOTCA 3dMKHYTBIMH HA 9TUX MHOXKXCCTBAX.
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dopMynHpoOBaTh MPU3HAKHU JEITMMOCTH HATYPAIbHBIX
yucea Ha 2, 3, 4,5,9u 11.

14. Pewenue 3anau nno reme: YMeTh nepeBoAUTh OECKOHEUHYIO IEPUOANYECKYIO ApOOb
«Ilenple 1 panrOHAJIbHBIE B OOBIKHOBEHHYO. BBIIIOMHATH 3a/1aHKsI HA BBIYUCIIEHUS C
qucia» OOBIKHOBEHHBIMH U JACCATUYHBIMU APOOSMU, YUUTHIBAS

IIPY 3TOM MOPSAJOK JICUCTBUMA.

15. JlelicTBUTENIbHBIC YKCIIA Brnaners noHsATHEM UPPALMOHATBHOTO YUCIA.
OOBACHATD, Kak 00pa3yeTcst MHOKECTBO
JICHCTBUTEJIBHBIX YHCEIL.

16. JIeCTBUTEIBHBIE YHCIA, @opMyIHMpPOBATH OIIPENEIECHNE MOAYJIS AEUCTBUTEIILHOTO
MOJyJIb JE€HCTBUTEIBHOTO yucia. Brnagers noHATHEM YHCI0BOM IPSIMOM, YMETh
YHUCIa. CTaBUTh KAXKJAOMY JACHUCTBUTEILHOMY YUCIY B

COOTBETCTBUE TOUKY Ha YHCIOBOU IIPSIMOH.
17. YeTbIpEXYrOJIbHUKH, @opMyIupoBaTh CBOMCTBA U IPU3HAKU
KIaccuukanus napajJiesiorpaMMa, MpsiMOyToJIbHUKA, KBaJlpaTa H poMoa.
YEThIPEXYTOJbHUKOB, CBOMCTBA BeiBoguTh hopMyity /Ui HAXOKACHUS AJTUHBI CpeiHei
Y IIPU3HAKHU NapajljIesiorpaMmma, JIMHUU Tpanenuuu.
IPSIMOYTOJIbHHKA, KBaJpaTa, @opMyIUpPOBaTh YCIOBUSL, IPH KOTOPBIX OKPYKHOCTH
pomOa. Tpanenusi, cpenHss MO>KHO BIIMCaTh B YETBIPEXYTOJBHUK U OMKMCATH OKOJIO
JIMHYS TPANCINH. Hero. BeiBoauTh hopMyiibl muomaaen npsMoyroybHUKa,
18. OKPY)KHOCTI), BIIMCAaHHAY B KBajgpara, nmapaijiejiorpamma, p0M6a, Tpanenuu.
YETBIPEXYTOJIBHUK, OKPYKHOCTD,
ONMCaHHAasl OKOJIO
YEeTBIPEXYTOJIbHUKA. DOpMYyIIbI
IJIOMIAJIEN YETHIPEX YT OJIbHHUKOB.
19. beckoneuno yObIBaromias OOBACHATH MOHSTHE TIpeJiena YUCIOBOU
20. TEOMETPUYECKAs] IPOTPECCHUs. M0CJIEI0BATEIbHOCTH Ha ITPUMepe OECKOHEYHO
yObIBaloOIEeil reOMETPUUECKON MTPOrPECCUU U HAXOIUTH €€
CyMMy.
21, Apudmernueckuii KOpeHb ®opmynupoBaTh onpeaeacHre apuGMETHUECKOro KOpHS
22. HaTypaJIbHOW CTEIEHU HaTypaJIbHOM CTENEHU, 3HAaTh €r0 CBOWCTBA, YMETh
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IIPUMCHATH UX IIPU PCIICHUM 3aa4.

23. OKpYXHOCTh. YTJIbI U OTPE3KH, dopMyIHpOBaTh U JIOKA3bIBATh TEOPEMBI O BIIUCAHHBIX
CBSI3aHHBIE C OKPY>KHOCTBIO. yriax, 00 yrie Mexay KacaTeIbHOU U XOp10id, 00
OTpEe3Kax MEePECEKAIOIINUXCS XOP/, O KBajapaTe
KacaTebHON. BRIBOIUTE POPMYIIBI TSI BRIYHCIICHUS
YIJIOB MEXY IBYMS CEKYIIUMH, MPOBEAEHHBIMH U3
OJIHOM TOYKH.
24, [IpeameT crepeomeTpum. [TepeuncraTh OCHOBHBIE (UTYPHI B IPOCTPAHCTBE (TOUKa,
AKCHOMBI CTEPEOMETPUH npsiMast, TI0CKOCTh ), (hopMyIMpOBaTh aKCHOMBI 00 UX
B3aMMHOM DPACIIOJIOKCHUH U WLTIOCTPUPOBATH ITH
AKCHOMBI TPUMEPAMH M3 OKPYIKAIOIICH CPEIbl.
25. Apudmernuecknii KOpeHb 1 [TpumMeHsTH CBOICTBA apU(METHUECKOTO KOPHS
HaTypaJIbHOW CTENECHU HaTypaJIbHOW CTENEHU NIPH BBIMOJHEHUN YIIPAKHECHUHN.
26. Crenenp ¢ panMoHAIbHBIM 1 [IpuMeHATh CBOMCTBA CTETICHHU C PAllMOHATBHBIM H
IOKa3aTeIeM. JEHCTBUTEIILHBIM ITOKA3aTeJIeM IPHU BBIMOJTHCHUN
27. Crenenp ¢ panMoHaIbHBIM 1 yIpaXHEHUI
rokasaresem. Perenue 3agad.
28. CreneHs ¢ OeNCTBUTEILHBIM 1
nokasareneM. Pemenne 3agad.
29. HexoTopsie ciencTeus u3 dopMyITUPOBATH U JIOKA3BIBATH TEOPEMY O IIJIOCKOCTH,
30. aKCHOM MIPOXOIAIICH Yepe3 MPSMYIO U He JIeKaIIyto Ha Hel
TOYKY, ¥ TEOPEMY O TUIOCKOCTH, MPOXOJISIIEH Yepe3 JIBe
nepeceKarIuecs mpsiMpie
31. CreneHp C palrMoHaIbHBIM U 1 [TpuMeHsITh CBOMCTBA CTETIEHHU C PAllMOHATBLHBIM U
JIEACTBUTEILHBIM JIEHCTBUTEILHBIM ITOKA3aTeJIeM IPH BBIMOJTHCHUN
rokasareyem. Perenue 3agau YOpaXHEHUH U pelIeHUH 3a1a4
32. Ypok 060011eHus 1 1 Pemate 3amaun o Teme «JIelCTBUTEILHBIC YHCIIA»
cHCTEMaTH3aIni 3HAaHUH
33. KontposnbHas padora Ne 1 1
34. AHaJIU3 KOHTPOJIBHON paboThI 1
CTENNEHHAS ®YHKINUA 16 |IMAPAJIJIEJIBHOCTD 16
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IPSIMBIX 1
IJIOCKOCTEN

35.

36.

[TapayuenbHOCTB NPSMBIX,
IPSMOM U TIOCKOCTH
(mapasnenbHbIe NPSMBIE B
IIPOCTPAHCTBE, IPU3HAK
NapajieIbHOCTH MPSMBIX B
MIPOCTPAHCTBE)

dopMyIHpPOBATH OMPEICIICHUE MapAIUICIbHBIX MPSMBIX B
MPOCTpaHCcTBE, GOPMYIIUPOBATH U JOKA3bIBATh TEOPEMBI
0 MapaJJIeNIbHBIX MPSIMBIX, OOBSICHATH, KAKHE BO3MOKHBI
CJy4au B3aUMHOT'O PACIOJI0KEHHS IPSIMOU U MJIOCKOCTH.

37.

Crenennas pyHkuus, eé
CBOICTBa

Brnagets monsTHeM creneHHOW GyHKIUN y =X P,

dbopMynupoBaTh €€ CBOMCTBA B 3aBUCUMOCTH OT
3HAYCHMsI ICUCTBUTEIILHOTO YuCa P

38.

39.

Crenennas pyHkuus, eé
CBOMCTBa 1 rpaduk

Crpouts rpaduk QyHKIMH y = x P IPH 4ETHOM

(TOMOXKUTENBHOM U OTPULIATEIBHOM) HATyPaIbHOM
roKasaTesie, Py HEYETHOM (TTOJIOKUTEITHHOM U
OTPUIIATEILHOM) HaTypajIbHOM TOKa3aTene, mpu
MOJIOKUTETHLHOM (OTPHIIATEIbHOM) ACHCTBUTEILHOM
HelenoM nokasarene. [[puMeHsTs CBOMCTBA CTENIEHHON
(GYHKIMH PU PEIICHUH MPUKIIAIHBIX 3a/1a4 U 3a/1a4
MTOBBIIIEHHOW CJI0KHOCTH.

40.

B3aumHuo oOpartHble GyHKIMN

dopmynupoBaTh onpeaeaeHus o0paTHoN QyHKINH,
3HATh ycloBue oopatumoctu pyHKuuu. [IpuBoauts
IpPUMEpbI B3aUMHO 00paTHBIX (YHKLHUH.

41.

42.

[TapajeabHOCTB IPAMOU U
IUIOCKOCTH

[TpuBOIUTE MpUMEPHI B3AUMHOTO PACIOIOKEHUS MPSIMON
U TUTOCKOCTH, (hOPMYJTHPOBATH OIIPE/ICIICHHE TTPSIMOI
napajuieNbHON MI0CKOCTH, POPMYITUPOBATH U
JTIOKA3bIBaTh YTBEPXKICHUS O MAPAJUICITLHOCTH MIPSIMON 1
TJIOCKOCTH (CBOMCTBA M MMPU3HAK)

43.

PaBHOCHIIBHBIE ypaBHEHUS

@opMyIMpPOBATH ONPEAEIICHNS] PABHOCHUIIBHBIX
YPaBHEHUH, CUCTEM YPAaBHEHUH, YPABHEHUN — CJICICTBUM.
IIpu penieHnH ypaBHEHUI BBIIOJIHSTH TOJIBKO TE
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peoOpa3oBaHus, KOTOPbIE HE MPUBOJST K OTEPE KOPHSIL.

44,

Pemienue ypaBHenuid,
HCIIONIb3Ysl CBOMCTBA
PaBHOCUIILHOCTH

Pemarb ypaBHEeHHUsI, UCIIONIB3YS IOHATHE
paBHOCUILHOCTH. Pacnio3HaBaTh paBHOCUIIbHBIE
npeoOpa3oBaHus, IpeodpazoBaHusl, IPUBOISIINE K
YPaBHEHUIO-CIIEACTBHIO.

45.

PaBHOCHIIBHEIC HEPABCHCTBA

DopMyIMpPOBATH ONPEAEIICHUS] PABHOCUIIBHBIX
HepaBeHCTB. [Ipu peliennn HepaBeHCTB OCYIIECTBIISATh
TOJILKO PaBHOCUJIbHBIE TPE0Opa30BaHUSI.

46.

Pemenue HCPABCHCTB MCTOJA0OM
PaBHOCHUJILHBIX IMEPEXOJ0B

Pernrate HepaBeHCTBA, HCIIOJB3YS PABHOCUIIbHBIC
npeoOpa3oBaHus

47.

B3anmHoe pacnonoxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeluBaroumecs npsmeole.

OOBACHATD, KAKUE BO3MOXHBI CITy4al B3aHMHOTO
PacIooXEeHHUs JIBYX MPSAMbBIX B POCTPAHCTBE U
MPUBOAUTH puMepbl. DopmyupoBaTh onpeaeaecHue
CKpPEIIMBAOIIUXCS MPAMBIX. DOPMYIHMPOBAThH U
JIOKa3bIBaTh TEOPEMY, BHIPAXKAIOIIYIO MPU3HAK
CKPEIIMBAIOIIUXCS MIPSAMBIX, U TEOPEMY O INIOCKOCTH,
MIPOXOASAIICH Yepe3 OJHY U3 CKPEIIUBAIOIIUXCS TIPSIMBIX
[apaJuIEIbHON IPYroi MpsIMOM.

48.

VYTJIbI C COHAIIPABICHHBIMU
CTOpPOHAMH

OOBACHATH KakMe JBa JTy4a Ha3bIBAIOTCS
COHAIpaBJICHHBIMH, (POPMYIUPOBATH U 10KA3bIBATh
TeopeMy 00 yriax ¢ COHaNpaBJIeHHbIMU CTOPOHAMHU.

49.

50.

WppaunoHanbHble ypaBHEHUS

Pemars nppannoHaibHble ypaBHEHHS ITyTEM BO3BEICHUS
00enx ero yacteil B O/IHy U Ty )K€ HaTypalbHYIO CTEIICHb.
Pemars crucremsl, conepikaliie HppalioHalIbHbIE
YpaBHEHHSI.

51,

52.

HppannoHaibHble HEpaBEHCTBA

Pemiate HpOCTCﬁMHC HUppalMOHAJILHBIC HCPABCHCTBA U UX
CHUCTCMBEI.

53.

54,

B3aumHoe pacnonoxenue
MPSAMBIX B IPOCTPAHCTBE. YTOJI
Mexy npssMbiMu. KoHTpoibHas

O6BHCHHTL, YTO HA3bIBACTCS YIJIOM MCKIY

MNEPECCKAIMMNMUCS ITPAMBIMU U YTJTIOM MCKIY

CKPCHIMBAOIUMUCS ITPAMBIMU, PCIIATH 3aJa4X Ha
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pabota Ne 2 (20 mMuH.)

BBIYHMCJICHHUE U A0Ka3aTCJIbCTBO, CBA3aHHBIC CO B3aUMHbBIM
PACIOJIOKCHHUEM JIBYX HNPSAMBIX U YITIOM MCXKYy HUMMH.

55. Ypok 06001IeHus 1 1
cucTeMaTHU3aluy 3HaHUH 110
teme: «CtenenHast QyHKIUsI
56. Pemenue 3amay. [loaroroska x 1
KOHTPOJILHOM paboTe
o7. Kontposbnas padora Ne 3 1
58. AHanm3 KOHTPOJIBHOH paboThI 1
59. [TapamienpHble TIOCKOCTH ®opmMyMpoBaTh ONpEACICHIE TapaIeIbHBIX
60. CaoiicTBa napaniesbHbIX iockocTei, GopMyIupoBaTh U 10Ka3bIBATh
IJI0CKOCTEHN YTBEP)KJIECHHS O MPHU3HAKE U CBOMCTBAX MapaIeIbHBIX
IUIOCKOCTEH, NCIOIb30BATh 3TU YTBEPKACHUS IIPU
pELICHUHN 3a]1a4.
IV. IOKA3ATEJIbHASA ®YHKINUSA 12
61. [TokazarenbHas pyHKIMS, €€ 1 ®opMyIUpOBaTh ONpeAeIeHUE MOKa3aTeabHON (pyHKINN
cBoncTBa y =a” u BBIBOAUTH €& CBOICTBA B 3aBUCHMOCTH OT
sHauennii a (2>1 0<a<l)
62. [TokazarenbHas pyHKIMS, €€ 1 Crpouts rpaduku nokaszarenbHbIX QyHKIMNA. OObIACHATD
rpapuk 3HAa4YeHUe MOKa3aTebHONW (DYHKIIMU AJISl OUCAHUS
Pa3IMYHBIX (PU3UYECKUX MPOLIECCOB.
63. [Toka3zaTenbHBIE YpaBHEHUS 1 BrnaneTs OCHOBHBIMHU CTIOCOOaMHU PELICHUS
64. 1 [IOKa3aTENIbHBIX YPABHEHUM
65. Terparap OOBsCHATD, Kakas (UTypa Ha3BIBACTCS TETPAIPOM, A
66. [Tapaitenenumne Kakas napajuiesIenuIe/ oM, II0Ka3bIBaTh Ha YepTeXkax U

MOJIETISIX UX DJIEMEHTHI, U300pakaTh 3TH (PUTYPHI HA
PUCYHKaX, WIUTFOCTPUPOBATH C UX MTOMOIIBIO PA3JIUYHbIE
CIIy4au B3aUMHOIO PACIIOJIOKEHHUS IPSAMBIX U IUIOCKOCTEN
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B IIpocTpancTBe. POpMyIUpPOBAThH U 10Ka3bIBAThH
YTBEPKIACHMSI O CBOMCTBAX HapajlIeenuIe/a.

67. [TokazareiabHble ypaBHEHUS 1
68. ITokasaTenbHbIE HEpABEHCTBA 1 Pemate nmokasartenbHble HEPAaBEHCTBA HA OCHOBE CBOMCTB
MOHOTOHHOCTH TOKa3aTeJbHON (PYHKLIUU
69. ITokasaTenbHbIE HEpABEHCTBA 1 Pemate nmoxasarenbHble HEpAaBEHCTBA HA OCHOBE CBOMCTB
MOHOTOHHOCTH ITOKa3aTeJIbHON (PYHKLIUU
70. I'paduueckuit meron pemenus | 1 Pemartp nokasarenpHble HEPABEHCTBA, UCIIOIB3YS
[10Ka3aTeIbHbIX HEPABEHCTB rpaduku GyHKIUH, BXOJSIIUX B HEPABEHCTBO.
71. [Toctpoenue ceuenuit Tetpadapa| 1 [OOBACHSATH, UTO HA3bIBAETCS CEYCHUEM TETPAdIpa
72. U IIapajulesenune1a 1 |(mapamienenunena), Ha3bIBaTh BO3MOXHbIE BU/IbI
CEYeHUU. 3HaTh METO/Ibl IOCTPOEHUSI ceueHuil. Pemars
3aJa4u
73. Cucremsl MOKa3aTeabHbIX 1 Pemartb cucTteMpl TOKa3aTeIbHbIX YPaBHEHUN U
74. YPaBHEHUU U HEPABEHCTB 1 HCPABCHCTB.
75. Ypok 060061IeHuS 1 1
CUCTEMATU3alMH 3HAHUN
76. KonTtposnbHast pabora Ne 4 1
77, 3auéT Mo TEOPETUUECKOMY 1
MaTepuaity
78. KonTponbHast padota Ne 5 1
V. JOTAPUOMUNYECKASA ®@YHKIUA 18 |NEPOHEHAUKYJAPHOCTD | 18
IMPAMBIX U
IJIOCKOCTEN
79. Jlorapugmsl 1 dopmynupoBaTh onpeaeaeHue Jorapudma yncna,
80. 1 OCHOBHOTO JIOTApU(PMUIECKOTO TOXK/IECTBA, TPUMEHSATH
OCHOBHOE JIOTapu(hMUUECKOE TOKIECTBO K BHIYUCICHUSIM
U PELICHHUIO POCTENIINX Jorapu(PMUUECKUX YpaBHEHHH.
81. CaoiicTBa norapudmon 1 Jloka3bIBaTh OCHOBHBIE CBOMCTBA JIOrapu(MOB
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82.

CgoiicTBa Jiorapu¢moB

[IpuMeHsITh OCHOBHBIE CBOWCTBA JIOrapu(MOB AJIst
peoOpa3oBaHus JOrapu(HMUIECKUX BHIPAKESHUH.

83.

IlepnieHIuKyIsIpHBIE IPSIMBIE B
IIPOCTPAHCTBE

dopMyIHpOBATH OMPEICICHUE TEPIEHINKYIISIPHBIX
MPSIMBIX B IPOCTPAHCTBE, (POPMYIUPOBATH U IOKA3HIBATH
JIEMMY O MEPHEHIUKYISIPHOCTH JIBYX MapaIeIbHbIX
MPSAMBIX K TPEThEH MPSMON

84.

[TapayienpHble npsMBbIE,
HEepIHEeHIUKYISIpHbIE K
IJIOCKOCTHU

®opMyIUpOBaTh ONPEAEICHUE MPSAMOI,
MEepPHEHAUKYISIPHON K INIOCKOCTH. Y PUBOIUTH
WJUTFOCTPUPYIOLIKE IPUMEPBI U3 OKPYKAIOLIEH Cpeibl.

85.

86.

87.

JlecsiTHUHBIC U HATYPAJIbHBIC
Jorapudmpl

[EEN

@opMyJIMPOBATH ONPEACIICHUE AECATUYHOTO U
HaTypaJbHOTrO Jorapudma. BeiBoguts hopmyiy
nepexo/ia K HOBOMY OCHOBaHUIO. [IpuMeHsTs hopMyiry
nepexoja K HOBOMY OCHOBAHHUIO JJIs1 BBIYMCIICHUS
3HAYCHUH U MIPeoOpa3oBaHUs Jorapu(PMHUIECKUX
BBIPKEHHUM.

88.

Jlorapudmuueckas GyHKINS,
e€ cBolicTBa U rpapuk

dopMyIHpOBaTh ONPENEIEHUE J0rapu(HMUIECKON
byukun Y = 109, Xy BEIBOAMTH €6 cBOliCTBA B

3aBHCHMOCTH OT 3HaueHuii a (2 >1 0<a<l)

89.

[Ipu3Hak nepneHauKyJISIpHOCTH
IPSAIMOM U INIOCKOCTH

90.

TeopeMma o npsimMoi,
MEPIECHANKYISIPHON TIIOCKOCTH

@opMyJIMPOBATH U JOKA3bIBATh TEOPEMY, BBIPAKAIOIILYIO
MPU3HAK NEPIEHAUKYIISIPHOCTH IPSIMOM U IIJIOCKOCTH, U
TEOPEMY O CYIIECTBOBAHUU U €IMHCTBEHHOCTH MPSIMOI,
MIPOXOIALIEH Yepe3 JaHHYIO TOUKY U MEPIIEHAUKYISAPHYIO
JAHHOM TNIOCKOCTH.

91.

Jlorapudmuueckas GyHKUIUSA,
e€ cBoiicTBa U rpaduk

CrpouTts rpaduku gorapupmMuyeckoil yHKIuu

y =109, X g 3aBucuMocTH OT 3HAYCHHUI a.
JleMOHCTpHpOBaTh MPUMEHEHUE CBOMCTB
JorapupmMuUecKoi (yHKIIMH IPU CpaBHEHUH 3HAYECHU I
BBIPQXEHUI U PEIIEHNH IPOCTENIINX JTOrapruPMUUIECKUX
YPABHEHUI U HEPABEHCTB.

92.

Jlorapudmuueckue ypaBHEHHS

Pemate paznuunble lorapuMuiyeckue ypaBHEHUS U UX
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93. 1 CHCTEMBI C MCII0JIb30BAaHHEM CBOWCTB JIOrapu(MoB U
OOIIMX METOJIOB PEIICHHSI YPAaBHEHHIA.
94. Jlorapudmuueckue 1 Pemate norapudmMuveckre HepaBeHCTBA HA OCHOBE
HEpaBEHCTBA CBOWCTB Jiorapu(pmMuyeckoi (pyHKIHUH.
95. Pemenue 3anau o reme Pemiate 3a1aun Ha BBIYMCICHHUE U JI0KA3aTEIbCTBO,
96. NEPIEHIUKYIISIPHOCTD MIPSIMON U CBSI3aHHbIE C NIEPIEHIUKYISIPHOCTBIO IPSIMON U
IJIOCKOCTH IJIOCKOCTH.
97. Jlorapudmuueckue 1 Pemarp norapudmudeckne HepaBeHCTBA HA OCHOBE
98. HEpPaBEHCTBA 1 CBOWCTB JIoTapu(PMUIECKON (PYHKINH.
99. Ypok 06001IeHNS 1 1
crcTeMaTHU3aluy 3HaHUH
100. Pemenue 3agau. Iloaroroska 1
KOHTPOJILHON paboTe
101. [lepnieHIuKyIsIp ¥ HAKJIOHHBIE.. OOBACHATD, UTO TAKOE NMEPIICHIUKYIISIP U HAKIOHHAS K
102. PaccrosiHue ot TOUKH 110 IUIOCKOCTH, YTO Ha3bIBAETCSI MPOEKLMEH HAKJIOHHOM, YTO
MJIOCKOCTH. HA3bIBAETCSI PACCTOSHUEM: OT TOUKH JI0 IJIOCKOCTH,
MEXy NapajjieIbHbIMU TUIOCKOCTSIMH, MEXTY
napajuIeIbHON MPSAMON U IIIOCKOCTBIO, MEXKTY
CKPELMBAOIIUMUCS MPSIMBIMH.
103. KonTponbHast padota Ne 6 1
104. AHanu3 KOHTPOJIbHOM paboThl 1
V. TPUTOHOMETPUYECKHE 26
POPMYJIbI
105. Pagnannas mepa yria 1 OOBACHATH COOTBETCTBUE MEX/1Yy TOUKAMHU YHCIOBOM
MPSIMON U OKPY>KHOCTH, (POPMYIHPOBATH OINpeeIeHHE
pajauaHa.
106. IToBOpoT ToukM BOKpyT Havana | 1 OOBACHATD, HOHATHE TOBOPOTA TOYKU €TMHUYHON
KOOpJIUHAT OKPY)KHOCTH BOKpPYT Hayasla KOOpJMHAT Ha yroan ¢ .
107. Teopema o Tpéx @opMynMpOBATH U JOKA3bIBATh TEOPEMY O TPEX
108. NEePIEeHIUKYIIpax NEePIEeHIUKYISIpax U MPUMEHSTh €€ U pellieHuH 3aay.
OOBACHATD, UTO TAKOE OPTOrOHAIbHAS MPOEKINS TOUKH
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(burypsl) Ha TIOCKOCTb.

109. IToBOpPOT TOYKM BOKpYT Haydaja Haxonuts nonoxeHue TOYKH OKPY>KHOCTH,
KOOpAMHAT COOTBETCTBYIOUIEH JAHHOMY JACHCTBUTEIBLHOMY YHCIY.
110. Ornpenenenue cuHyca, @opMyJIMPOBATH ONPEACIICHUS CUHYCA, KOCUHYCA,
KOCHHYCa U TaHI'e€HCa yIJa TaHreHca U KOTaHreHca yria (uucia). Haxoqurs
P/
3Ha4YeHUs 3TUX PyHKIMI U1 yncen Buja o K rne,
K€ Z | ecnu onu cymecTByioT
111. Ornpenenenue cuHyca, @opMyJIMPOBATH ONPEACIICHUS CHHYCA, KOCUHYCA,
KOCHHYCa U TaHI'€HCca yIJla TaHIreHca U KOTaHreHca yria (uucina). Haxoaurs
P/
3HAa4YeHUs 3TUX PyHKIMH U1 yncen Buja o K rne,
K €Z | ecnu onu CylIecTBYIOT
112. 3HaKMU CHHYCa, KOCUHYCA U HaxonuTs 3HaKy 3HaYEHUH CHHYCA, KOCUHYCA U TaHI€HCa
TaHIeHCa YHUCIIA.
113. VYron Mexay npssMou u OOBACHATD, UTO HA3bIBACTCA YTIIOM MEXIY NPIMON 1
114. IIJIOCKOCTBIO IUIOCKOCTBIO M KAKMM CBOMCTBOM OH 00J1a/1aeT.
OOBACHATD, UTO TAKOE LEHTPaJIbHAs MPOEKIUS TOUKU
(purypsl) Ha JIOCKOCTb.
115. 3aBUCUMOCTb MEX]Ly CUHYCOM, BoeiBoauTh hopMyIibl 3aBUCHMOCTH MEXAY CUHYCOM,
KOCHHYCOM U TaHT'€HCOM KOCHHYCOM, TAHT€HCOM OJIHOT'O M TOTO K€ yria (4ucia).
OJIHOTO M TOTO K€ apryMeHTa
116. 3aBUCUMOCTb MEX]Ly CUHYCOM, [TpumeHsTh POPMYJIBI U1l BBIUUCICHUS 3HAUEHUN
KOCHHYCOM U TaHT'€HCOM CHHYCa, KOCUHYCa, TAHT€HCA YUCJIA 110 3aJaHHOMY
OJIHOTO M TOTO XK€ apryMeHTa 3HAYEHMIO OJIHOTO M3 HUX
117. Tpuronomerpuieckne DopMyJIMPOBATH MOHATHE TOXKIECTBA KAK PABEHCTBA,
118. TOXECTBA CHpPaBETUBOTO ISl BCEX JOMYCTHUMBIX 3HaUeHUH OyKB.
119. JByrpannsiii yrou. [Ipusznak OOBACHATH Kakas GUrypa Ha3bIBAETCsl IByTPaHHBIM
120. NEPIEHIUKYISIPHOCTH ABYX YIJIOM M KaK OH U3MepsieTcs, OObSICHATh, YTO TaKOE Yo

IUIOCKOCTEH.

MCKAY NEPECCKAOIMMMHUCA IMIIOCKOCTAMU U B KaAKUX
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121.

Tpuronomerpuueckue
TOXKJIECTBA

npenenax oH uamepsercs. DopMynupoBaTh OnpeeieHue
B3alMHO NEPIIEHIUKYJISPHBIX INIOCKOCTEH,
(bopMyIHpoBaTh U JOKA3bIBATH TEOPEMY O MPU3HAKE
NEPIEHIUKYJISIPHOCTH ABYX IJIOCKOCTEH.

Jloka3bIBaTh TOXKIECTBA C UCIOJIB30BAHUEM U3YUEHHBIX
dbopMyi1, BEIOUpATh YCHEIIHbIE CTPATETHHN B PA3IUYHbBIX
CUTyaIUsIX.

122.

CHHYC, KOCHHYC M TAHTCHC
yriioB ¢ u ~¢

Hcrnonbs30BaTh CBOWCTBA YETHOCTL-HEYETHOCTD
TPUTOHOMETPUUYECKUX (DYHKIMN A1 BBIYUCICHUS UX
3HAYECHHUM OT OTPHULATEIbHBIX APTYMEHTOB.

123.

124.

CDOpMYJ'ILI CJIOKCHHA

[TpumeHsITh POPMYIIBI CIOKEHHSI IPU BHIYUCICHUSAX U
BBITIOJIHCHUH MPE0Opa30BaHUN TPUTOHOMETPUUECKHUX
BBIPKEHUM.

125.

126.

[IpssMOyTONBHBIN
napajuienenunes. TpéxrpanHblil
yron. MHOTOrpaHHBIN yTOJL.

OOBACHATH KaKOH Mapajulesenumnesl Ha3blBaeTCst
IPSIMOYTOJIbHBIM, (JOPMYJIMPOBATh U J10KA3bIBATh
yTBEp:KJIeHUs 0 ero cBoicTBax. Kakas gurypa
Ha3bIBAETCSI MHOTOIPAHHBIM YIJIOM (TPEXTPAaHHBIM),
(bopMyaMpOBaTh U JI0Ka3bIBaTh YTBEPHKIAECHUE O TOM, YTO
KaQKJIbIM TUIOCKUM YroJI TPEXITPAHHOTO YIJIa MEHbIIIE
CYMMBI JIBYX JPYTHUX IIJIOCKUX YIJIOB, U TEOPEMY O CyMMe
IIJIOCKUX YIVIOB BBITYKJIOTO MHOTOIPAHHOTO YIUIA.

127.

DopMyJIbI CITOKEHUSA

[TpuMeHsITh POPMYJIBI CIIOKEHUS IPU BBIYUCICHUSAX U
BBINOJIHEHUH [TPE0Opa30BaHU TPUTOHOMETPHUUECKUX
BBIPAKCHUI.

128.

129.

CuHycC, KOCHHYC U TaHT€HC
JIBOWHOIO yria

BriBouTh (hopMyIibl ABOMHOTO yIJIa KaK CIEACTBUS
TEOPEMBI CI0KEHUS U IPUMEHATH UX IIPU
peoOpa30BaHMSIX TPUTOHOMETPUIECKUX BhIPAKEHUN

130.

CuHycC, KOCHHYC ¥ TaHT€HC
IIOJIOBUHHOI'O yIJla

BoeiBoauTh (hopMyIibl OJIOBUHHOTO YIJIa KaK CIIEICTBHS
TEOPEMBI CII0KEHUS U IIPUMEHSATh UX IIpU
peoOpa30BaHUAX TPUTOHOMETPUUECKUX BbIpaXKEHUI

131.

KonrposnbHas padora Ne 7
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132.

3auer

133.

CI/IHyc, KOCHMHYC U TaHT'CHC
ITOJIOBUHHOI'O yI'Jid

[TpumensTh POpMyIIbI TOJOBUHHOTO yTJia MPU
npeoOpa30BaHUsSX TPUTOHOMETPUUYECKIX BBIPAKECHHUH

134.

@opMyIIbI IPUBEACHUS

BbIBoauTH (hOpMYIIBI, TO3BOJIAIONINE 3aMEHUTH CUHYC,
KOCHHYC, TAHI€HC U KOTAHT'€HC JIF00O0Ir0 Yncia
COOTBETCTBEHHO CUHYCOM, KOCUHYCOM, TAHT€HCOM U

VA
KoTaHreHcoM umcina & , ecmn 0< @ < Py

135.

@opMyIIbI IPUBEACHUS

BeIBoauTE (hOpMYITBI, TTO3BOJIAIONINE 3aMEHUTH CHHYC,
KOCHHYC, TAHI€HC U KOTAHT'€HC JIF00O0Ir0 YncIa
COOTBETCTBEHHO CUHYCOM, KOCUHYCOM, TAHT€HCOM U

T
KoTaHreHcoM umcina & , ecmn 0< a < Py

136.

CYMMa " pa3HOCTb CUHYCOB

[TpumensTh GOpMyIIBI CyMMBI M PA3HOCTH CUHYCOB IIPH
pEIICHUH 3a]]a4 Ha BBIYUCIICHUE U PA3JIOKEHUHU Ha
MHOKUTEJH.

MHOI'OT'PAHHUKHN

12

137.

ITonsiTHE MHOTOIpaHHUKA.
IIpuszma

OOBACHATD, Kakasi pUrypa Ha3pIBa€TCS MHOTOTPAaHHUKOM
M KaK Ha3bIBaIOT €ro IeMeHThl. Kakoli MHOrOrpaHHHUK
HA3bIBACTCSI BBITYKJIBIM, IPUBOJUTH PUMEPHI
MHOI'OTPaHHHUKOB.

138.

I'eomerpuueckoe teno. Teopema
Ditnepa

OOBACHATD, UTO TAKOE FEOMETPUUECKOE TEJIO.
®opMyIupoBaTh U JI0Ka3bIBaTh TEOpeMy Diliepa A
BBINYKJIBIX MHOT'OI'PaHHHUKOB.

139.

CyMMa ¥ pa3HOCTh KOCHHYCOB

[TpumeHsTh POPMYIIBI CyMMBI M PAa3HOCTH KOCHUHYCOB ITPH
pELIeHUH 3a]1a4 HAa BBIYUCIICHUE U PA3JIOKEHUU Ha
MHOYUTEIH.

140.

Cymma ¥ pa3HOCTh CHHYCOB U
KOCHUHYCOB

[TpumeHsTh POPMYJIIBI CyMMBI 1 PA3HOCTH CHHYCOB U
(bopMyIIBI CyMMBI M Pa3HOCTH KOCHHYCOB IIPU PELICHUN
3a/1a4 Ha BBIYHCICHUE U PA3JI0KEHUH HA MHOXKHUTENH.
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141.

Ypok 00001IeHNST 1
cucTeMaTU3aluy 3HAaHUU

142.

KonrposnbHas pabora No 8

143.

[Tpusma. [IpocTpancTBeHHAs
teopema [Tudaropa

OOBACHATH, KAKOM MHOTOIPaHHUK HA3bIBACTCSA MPU3MOI
Y KaK Ha3bIBaIOTCS €€ 3JIEMEHTHI, Kakasl Ipu3Ma
Ha3bIBAETCS MPSIMON, HAKIIOHHOH , IPaBUJIBHOM.
N300paxkaTs npu3Mbl Ha pucyHKe. OOBIACHATH, YTO
Ha3bIBAETCS MJIOLIA]IbI0 TIOJIHOHN (00KOBOI) MOBEPXHOCTH
pu3Mbl. BeiBoauTh (hopMyily mioma gy opToroHaabHON
IPOEKIIMM MHOTOYTOJIbHUKA U JJOKA3bIBaTh
IpOCTpaHCTBEHHYIO Teopemy ITudaropa.

144.

06.03

ITnpamuna

OOBACHATH, KAKOH MHOTOTPAHHUK HA3bIBAETCS
NUPaMUI0H U KaK Ha3bIBAIOTCA €€ AJIEMEHTHI, YTO
Ha3bIBACTCS IJIOIIAbI0 IIOJHON (OOKOBOI) MOBEPXHOCTU
UPAMUIbI

Vil. TPUHTOHOMETPUYECKHUE

YPABHEHUA

19

145.

Vpasuenue C0SX =2

dopmynuposaTh onpeaencaune 2/CC0Sa  prigonuTh
PMYJIIp p 5

(bopMyIBI KOpHEH MPOCTEUIINX YPaBHEHHI
cosx=0;cosx ==+1

146.

Vpasuenue C0SX =2

BoeiBoauTh hopmyity KopHEH ypaBHEHUS BUAA
COSX = iz moGoro @ €[~1;1]

147.

Vpapuenne COSX =2

Pemate ypaBHeHUs

148.

Vpasrenne Sin X =a

dopmympoBath onpesenenne arcsina | prBomuTH
(bopMyIBl KOpHEH MPOCTEHUIINX YpaBHEHU I
sinx=0;sinx=+1

149.

[TpaBunbHAs nUpaMuaa

O6T>HCHSITL, Kakad nmupamMuia Ha3bIBaCTCsA HpaBHHBHOﬁ,

JIOKa3bIBaTh YTBEP)KJECHUE O CBOMCTBAaX €€ OOKOBBIX
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p€6ep 1 OOKOBBIX I'PAHEH U TEOpPEMY O TUIOIIAAN OOKOBOM
MOBEPXHOCTH NMPABIIILHOW MUPAMUJIBL.

150. VYceuénHas nupamuia OOBSACHATH, KAKOM MHOTOTPAaHHUK HAa3bIBACTCS
YCEUEHHOM NMUPaMUI0N U KaK Ha3bIBAIOTCS €€ JJIEMEHTHI,
JIOKa3bIBaTh TEOPEMY O IUIOIAAN OOKOBOM MOBEPXHOCTH
MPaBWIbHON YCEUEHHON MUPAMMU/IBI.
151. Vpasuenue SiN X =a BeiBoauth hopMyny KOpHeH ypaBHEHHS BUIA
sin X = a ypg mo6oro @ € [~11]
152. VYpaBHEHHE sinx=a Pemars ypaBHeHust
153. Ypaprenne 9% =2 dopmyuposats onpeznenenne '¢192 | prpoTH
154. hOpMyJIBI KOpHEil pocTeiimmx ypasHenuii 9% =2
Pemate ypaBHeHUs
155. ITocTpoeHnue ceueHni MupaMuL Pematp 3a1aun Ha BBIYMCIEHUE U JJOKA3aTENIbCTBO,
CBSI3aHHbIE C MMPAMUAAMHU, 33]]a4l HA IOCTPOEHUE
CEUYCHU TUPaMMUI.
156. CuMMeTpHs B IPOCTPAHCTBE OOBACHATD, KaKH€ TOUYKH HA3bIBAIOTCS CUMMETPHUYHBIMU
OTHOCHUTEJIBHO TOUKH (TIPSMOM, MIIOCKOCTH ), YTO TaKOE
HEHTp (OCh, TNIOCKOCTh) CUMMETPHUHU (PUTYPBI, TPUBOAUTH
npuMepsl Guryp, o61aJaronX JEMEHTaMUd CUMMETPUHI
B APXUTEKTYpE, TEXHUKE, IPUPOJIE.
157. Pemenune Pemarb TpUroHoMeTpr4eCKHe ypaBHEHHUS, CBOIAIIUECS K
TPUTOHOMETPHUYECKHUX KBaJIpaTHbIM.
YPaBHEHUH, CBOIALINXCS K
KBaJIpaTHbIM
158. Pemenue ITpuMeHsTh METON Pa3I0KEHHUSI HA MHOKUTEIHN U METOJ
TPUTOHOMETPHUYECKHUX BCIIOMOT'aTEJIbHOIO yTJIa.
YpaBHEHUH BHUJIA
asinx+bcosx=c
159. Pemenue [TpuMeHsTh METOM Pa3I0KEHHSI HA MHOXKUTEIH TIPU
TPUTOHOMETPUUECKHUX pELIEHUN TPUTOHOMETPUYECKUX YPaBHEHUN
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YpPaBHEHUH C TOMOILIBIO
pa3JIoKEHUS JIEBOM YaCTH HA
MHOXUTEIN

160. OnHopoaHbIe 1 Pemate oHOpPOIHBIEC YpAaBHEHHMS TIEPBOM U BTOPOH
TPUTOHOMETPHUECKUE CTCTICHH
YpaBHEHHUSI
161. [TonsiTHE TPAaBUIILHOTO 1 |OOBsACHATH, KaKOW MHOTOTPAHHUK Ha3bIBACTCS
MHOTOTPaHHHKA MIPABWIIBHBIM, JIOKA3bIBATh, YTO HE CYIICCTBYET
162. DIeMEeHThl CUMMETPHH 1 |TpaBHJIBHOTO MHOTOTPAHHUKA, IPaHSIMU KOTOPOTO
MIPABUJIBHBIX MHOTOTPAaHHUKOB ABJIAIOTCS MPABUILHEIE N-YTONLHUKY IIpu N =6 |
00BscHATh. Kakue cymecTBYOT BUAbI MPAaBUIbHBIX
MHOTOTPAaHHUKOB M KAKUMH 3JIEMECHTAMH CHUMMETPHH OHU
00J1a1aroT.
163. MeTto/ 3aMeHbI HEU3BECTHOTO 1 [TpuMeHsITh METO/1 3aMEHBI HEU3BECTHOTO MIPU PEIICHUN
TPUTOHOMETPHUYCCKHUX YpaBHEHUIN
164, [Tpumepsr pereHus 1 Bnagets npuémamMu pemieHus mpocTenmx
165. HpOCTei/'HHHX 1 TPUTOHOMETPHUUYCCKHUX HEPABCHCTB C IMTOMOIIBIO
TPUTOHOMETPHYECKHUX €IMHUYHOW OKPYKHOCTH
HEPABCHCTB
166. Ypok 006001IeHNS 1 1
CUCTeMAaTH3alluy 3HAHUU
167. KontposabHas padora Ne 9 1
168. 3auér 1
169. Pemenne 3aa4d, moaroToBka K 1
KOHTPOJIbHOM paboTe
170. KonTponbnas padora Ne 10 1
171. AHaJI3 KOHTPOJIHHON pabOThI 1
VIII. IHOBTOPEHUE 21 [HOBTOPEHUE 12
172. Pemenue 3amanuii Ha 1 YmMetb pemars 3aganus tuna 9 uz IEMO EI'D

npeoOpa3oBaHue
TPUTOHOMETPUYECKHUX

(mpoduIbHBIN YpOBEHb) Ha NMpeoOpa3oBaHUe
TPUTOHOMETPUUYECKUX BBIPAYKEHHIH
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BBIPAYKCHHIA.

173. AHaM3 KOHTPOJIBHON pabOTHI. YMeTh pemath 3a1aHus Tana 8 u3 AeMOHCTPAIIMOHHOM
Pewmenue 3anau Ha Temy Bepcun (IEMO) EI'D (nmpodunbHBINA ypOBEHB) O
«IIpaBunpHas nupamuza, €€ IUpaMHUIax
AJIEMEHTBD)
174. Pemenue 3ana4 Ha Temy Bnagers npuémamu pemieHus 3a1a4 Ha JOKa3aTeIbCTBO U
«lIpaBunbHas TpeyroybHast Bbruucienue tuna 14 uz JEMO EI'D o TpeyroiapHbIx
IUPaMKJIa, €€ IIEMEHTBI IUpaMHIax
175. Pewtenue 3amanuii Ha YwMmerts pemath 3aaanus tuna 9 uz JIEMO EI'D
176. npeoOpa3oBaHUE CTENICHHBIX, (mpodubHEII ypoBeHB) Ha peoOpa3oBaHuE
IIOKAa3aTeIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN
JorapuPMUIecKux
BBIPAYKECHMUIA.
177. Pewenue 3amanuii Ha YwMmerts pemath 3aaanus tuna 9 uz JIEMO EI'D
178. npeoOpa3oBaHUE CTENICHHBIX, (mpouIBbHEIN ypOBEHB) Ha IMpeoOpa3oBaHUE BBIPAKECHUI
[I0Ka3aTeNbHbIX,
JorapuPMUUECKUX U
TPUTOHOMETPUYECKHUX
BBIPA)KCHU I
179. Pemenue 3ana4d Ha Temy VYmerts pemats 3ananus tuna 8 uz IEMO EI'D
180. «IIpaBuibHas 4eTBIPEXYTOIbHAS (mpoguIIbHBIN YPOBEHb) U BIIAJETh NPUEMAMH PEIICHUS
(wectuyronpHas) nMUpamuja, eé 3aJ1a4 Ha J0Ka3aTeJIbCTBO U BbIYMCIEHUE TUIA 14 u3
AIIEMEHTBID» JEMO EI'D (npoduibHbIil ypoBEHb) O
YETHIPEXYTOJIbHBIX U IIECTUYTOJIBHBIX TUPAMHIAX
181. Pemrenne npocreunmmx VYmerts pemats 3ananud tuna 5 uz IEMO EI'D
182. JIMHEWHBIX, KBaJIPATHBIX, (mpodMIIbHBIN YPOBEHD) Ha pellIeHNEe YpaBHEHU I
UPPaLMOHATIBHBIX,
MOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUN
183. Pewenne ypaBaenui Bnaners npuémamu pemenns 3anad tuna 13 uz IEMO
184. MTOBBIIIEHHOTO YPOBHS EI'D (mpodunpHbIN ypoBeHb) MpH PEIICHUN KBaJIpaTHBIX
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(KBa/IpaTHBIX, MMOKA3aTEIbHBIX,
UppaloHaAIbHBIX,
Jorapu(MUIECKuX) ¢ 0TOOpOM
KOpHEH U3 3aJaHHOrO

U CBOIALIMXCS K HUM, UPPaLlMOHAIbHBIX, IIOKA3aTEIbHbBIX
U JTIOTapu(PMUIECKUX YPABHEHHH.

IIPOMEKYTKA
185. YpoBHEBass cCaMOCTOSITEIbHAS
pabota, cocTaBieHHas U3
3aganui tuma 8 u 14
186. Pemenue 1 YMeTh pemath NpocTenie TPUroHOMETPUUECKHE
187. TPUTOHOMETPHUECKUX 1 ypaBHeHMs. Binaners npuémamu perenus 3anad tuna 13
188. ypaBHEHU 0a30BOrO U 1 u3 IEMO EI'D (nmpodunbHbIi YpOBEHB) IPU PELIICHUN
MIOBBIIIEHHOI'O YPOBHEH ¢ TPUTOHOMETPUUYECKUX YPaBHEHUH.
0TOOPOM KOpHEH U3 3aJaHHOTO
IIPOMEKYTKA
1809. VYpoBHEBasg caMOCTOSTEbHAS 1
pabota, cocTaBlieHHAs U3
3amannii Thna 5,9 m 13
190. Pemenue 3anay Ha Temy: VYmerts pemats 3ananus tuna 8 uz JIEMO EI'D
191. «IIpusma u € SJIeMeHTBL. (mpoubHBIN ypoBeHb) 0 Ipu3Max. BraneTrs npuémamu
Ipsamas npusma. TpauibHas peleHus 3a1a4 Ha JOKa3aTelIbCTBO M BEIYUCICHHE THIIA
npusva. TlpasuibHas 14 u3 JIEMO EI' o nipusmax.
TPEyTOJIbHAS MPU3Ma.»
192. Pemrenue 3a1au Ha TPOLIEHTHI, 1 YmMmetb pemars 3aganus tuna 1 u 11 uz IEMO EI'D
193. YacTH, JTOJIH. 1 (mpoduIIbHBIN YPOBEHB), C IPUMEHEHUEM MTOHSTHS
194. Pemenue 3amay Ha 1 IIPOLCHTA, 9aCTH, NOJIH..
195. KOHIICHTpAIMIO, CMECH, 1
CILJIABBI.
196. Pemenue 3amau Ha TeMy: Ywmetb pemrate 3aganus Tamna 8 uz JEMO EI'D
197. «lTapamnenenunen, ero (mpouIBbHBIN ypOBEHB), BIaI€Th MPUEMAMU PEIICHUS

aneMeHTsl. [IpAMOoyronbHbIi
napamenenunen. Ky6.»

3a7a4 Ha I0Ka3aTeJILCTBO U BBIUMCIEHUE ThIa 14 u3
JEMO EI'D o napannenenunenax, kyoe.
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198. Pemtenue 3amanuii Ha YmMertb pemats 3aganus tuna 10 uz JJEMO EI'D
199. BBIYUCJICHUA U
200. peoOpa3oBaHUs MO TaHHBIM
dhopmyam
201. HTorosas KOHTpOJbHASA paboTa Htorosast KOHTpoOJIbHAs paboTa
202. Ne 11, cocraBneHnHas u3 Ne 11, cocraBneHHas U3 3aJaHui | 1
3ajanuii thna 1, 5, 8,9, 10, 11, tvna 1, 5,8,9,10, 11,13 u 14
13u 14
203. AHaJIN3 KOHTPOJIHHON pabOTHI 1
204. [TonBenenue utoros. 3ajaHue 1
Ha KAaHUKYJIbI
204 yaca 68 u
KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE 110 MATEMATHKE 11 KJACC
MATEMATHKA |AJITEBPA 1 HAYAJIA AHAJIM3A |[TEOMETPUSA Lenn o0yyenus (XapakTepuCTHKA OCHOBHBIX BH/10B
NeSITeIbHOCTH YUEHUKA, YUeOHBIX JeiiCTBHIA)
Homep|/TaTbl Conepxanue Koua-Bo [Conepxanne Koa-Bo
YPOKa (ipoBeneHus |(pa3aesibl, TeMbI) (pa3aeJbl, TeMbI) 4acoB
miaH |gakr
I. TPUTOHOMETPUYECKHUE ®YHKI NN {IHI/E})I./IHI[P’ KOHYCH 14
1 Obnacts OHpC/CTICHITA 1 Bragetb MoHATHEM TPUTOHOMETPUUECKON (QYHKIUH.
2. MHOMCCTBO SHAUCHIH 'YMeTh 000CHOBBIBATH 00JIaCTh ONpPEAETICHUS U
;I;/I/II{FI?;I/(I)I;I cTpHeCin MHOKECTBO 3HaueHuit Qpynkumii Y =SINX y ¥ =COSX
YETHOCTH M HEYETHOCTH BiianeTs moHsATHEM YETHOM U HEUETHOM PYHKIIMH.
1 TPUTOHOMETPUUECKUX YMeTh ucciieioBaTh TPUrOHOMETpHUYECKUE (PYHKIINH Ha
' byHKIHII [UETHOCTh U HEYETHOCT.
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[lonatue uunuHIpA.
[Inomane MoBepxXHOCTH
LWIAHAPA.

BitageTs MoHATHEM MUIUHAPUYECKON MTOBEPXHOCTH, €€

oOpasyromiei u ocu. M300paxars HUIUHAP U €T0
CEUEHHUS IJIOCKOCTBIO, IPOXOASIIEH Yepe3 oCh
MJIOCKOCTBIO, MIEPIICHIUKYIISPHON K ocH. OOBSICHSTB,
YTO IPUHKUMAETCS 3a IUIOIIA b OOKOBOI MOBEPXHOCTH
uIHApa. BeiBouTh hopMymy /Uit BEIYUCICHHS
OOKOBOI1 U MOJIHOM MOBEPXHOCTH LMJIHHJIPA.

IlepuoguuHOCTh
TPUTOHOMETPUYECKUX

byHKIUI

®opmynupoBaTh ONpeAeICHUE IePUOIUIECKOM
¢yHKIMH, YMETh UCClIeIoBaTh (PYHKIIUU Ha
HNEPUOJIMYHOCTb, HAXOUTh EPUOIBI
TPUTOHOMETPUUECKUX (YHKIIHI.

10.

e =COSX
CgoiictBa Qpyukimn Y :

u eé rpadux

3Hatk cBoiictBa Gynkmmn Y — C95 X ymers crponts

rpaduk GyHKIUU, MPUMEHATH CBONCTBA (DYHKITUH

y =C0sX IIpPY PEUICHUH YPABHEHUN U HEPABEHCTB.

11.

Pemenue 3aau Ha
HaXxO0XXAECHUS IIJIOIa N
HOBerHOCTI/I anHana

Pemrare 3agaum Ha BBEIUMCIICHHUE TUIOIIAAN OOKOBOU U
MOJIHOW MOBEPXHOCTU LUIIUHIPA.

12.

[Tonsitue konyca. [Lnomans
MOBEPXHOCTU KOHYCA.

Brnanets noHATHAMU: KOHUYECKAs TOBEPXHOCTH, €€
oOpa3yrorire, BepiirHa, ock. M300paxkars KOHYC U €ro
CEUYEHHUS TUIOCKOCTHIO, TPOXOISALIEH YEPE3 OCh
MJIOCKOCTBIO, MEPIIEHANKYISIPHON K OCH. OOBIICHSTH,
YTO MPUHUMAETCSA 3a TUIONIa b OOKOBOW MOBEPXHOCTH
KoHyca. BeIBOIUTE (hopMyIy 7St BEIYMCIEHUS OOKOBOH
Y ITOJIHOW ITOBEPXHOCTU KOHYCA.

13.

14.

15.

Caoifctea pynkuun Y =SiNX |
u e€ rpapuk

3uars cBoiicTBa Gpynkuun Y =SM X ymers ctpouts
rpaduk GYHKINHU, IPUMEHSATh CBOMCTBA (DYHKIUH

Y =SIN X npy pemiennn ypaBHEHUI 1 HEPABEHCTB

16.

Caoiicta ¢pynkuun Y = tgx

u e€ rpaguk

A

3Hatk cBoiictBa pynkmmn Y = 9% ymers crponts 8

rpaduk
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17. [1nomans noBepxXHOCTH Pemrate 3a1aun Ha BBIYMCICHHUE TUIOIAAN OOKOBOW 1

18. KOHYCa. Y CEUEHHBIN KOHYC. MIOJTHOM TIOBEPXHOCTH KOHYca. OOBACHATH, KAKOE TEJIO0
Ha3bIBAETCS yCEUEHHBIM KOHYCOM. BoiBouTh hopmyiry
JUTSL BBIYUCIICHUS TIJI0Ta 11 OOKOBOM M MOTHON
IIOBEPXHOCTHU YCEUEHHOI'O KOHYCa

19. CaoiicrBa dynkmun Y = 19X 3Hatb cBoiictBa Gynkumit Y = 19X Y =ClOX yyery,

20. u e€ rpaguk CTPOUTB UX I'paUKH, IPUMEHATh CBOMCTBA QYHKIUN
IIPY PEUICHUU YPaBHEHUI M HEPABEHCTB

21, OobpaTHble Bnanets noHsTHEM 00paTHBIX TPUTOHOMETPUUYECKUX

22. TPUTOHOMETPHUUYECKHE (byHKUHMH, 3HaTh UX CBOWCTBA, YMETh CTPOUTH Ipaduk
byHKIUN

23. [1nomans noBepxXHOCTH Pemiate 331241 Ha BBIYMCIICHNE TOBEPXHOCTH KOHYCA U

KOHYCa U YCEUEHHOI'0 KOHYCa YCEUEHHOI0 KOHYCa
24. Cdepa u map. Bzaumuoe dopMynHpoBath onpeaeneHrue chepsl U mapa, ux
pacrioiokeHue chepsl U LIEHTpa, paauyca, tuamerpa. Mcciaenoars B3auMHoe
miockoctu. KacarenpHas pacnosoxeHue cepsl U II0cKocTH. PopMyIHpoBaTh U
IUIOCKOCTB K cepe JIOKa3bIBaTh TEOPEMBI O CBOMCTBE U MPHU3HAKE
KacaTeNnbHOU INIOCKOCTH.

25. ObpaTHble Brnanets noHsTHEM 00pAaTHBIX TPUTOHOMETPUUYECKUX
TPUTOHOMETPHUUYECKHE (byHKUMH, 3HaTh UX CBOWCTBA, YMETh CTPOUTH rpaduk
byHKIIH

26. VYpox 00001IeHus u
crcTeMaTHU3alluu 3HaHUH

27. [ToaroroBka Kk KOHTPOJIBHOM
pabote

28. KonTponbHas pabora Ne 1

29. [Tnomans chepsl. Bzaumuoe OOBACHATD, UTO MPUHUMAETCS 32 IUIOLIA/b CEpHl,

30. pacnosoxeHue cepsl u BoeiBoauTh hopmyity A1 BEIUMCIICHUS 10N CEephl.

npsimoii. Cepa, BlircaHHas B
LWIAHAPAYECKYIO
noBepxHocThb. Coepa,

HccnenoBaTh B3aMMHOE pacIioyioskeHue chepbl U
IPSIMOM.
OOBsCcHATD, Kakas cepa Ha3bIBACTCS BIIUCAHHOM B
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BIIMCaHHAsA B KOHUYCCKYIO

HMIMHIIPUYECKYIO (KOHHUYECKYI0) TOBEPXHOCTD

MTOBEPXHOCTb.
. TIPOU3BOJHAS U EE 19
TEOMETPUUYECKHWI CMBICJI
31. [IpousBonnas. [Ipenen 1 dopMyIUpOBaTh ONpeAeIeHUE MPOU3BOAHON (PYHKIINH
GyHKIHH. B TOYKE, IOHUMATh €€ (PU3UUECKHUI CMBICI
32. HenpepsiBHOCTD QPyHKITUN 1 3HaTh onpesencHue GyHKIIUNA HETPEPHIBHON B TOYKE U
Ha MHTEpBaje. YMETh BBIABISTH HEIIPEPHIBHBIC
(GYHKIIMH C OIIOPOH Ha OIpe/IeTIeHHE
33. Omnpenenenre TPOU3BOTHOM. 1 YMeTh HaX0IUTh TPOU3BOAHBIE TIEMEHTAPHBIX
DopmyJIbl TPOU3BOAHBIX (GyHKIMIA 110 OTPEIETICHUIO
AJIIEMEHTAPHBIX PYHKIIMIA
34. [IpousBoHas CTENEHHON 1 YMeTh UCTI0IB30BaTh POPMYIIBI TPOU3BOTHOM
byHKIIUN .
creneHHol QyHKIMU y = xP 171 106010
JEHCTBUTENILHOTO Yncia P.
35. CeueHus UIMHAPUYECKON HccnenoBaTh BO3MOKHBIE CEUCHHSI IMIIMHAPUIECKON 1
36. noBepxHOCTH. CeueHust KOHHYECKOW OBEepXHOCTH. Pemars 3amaun.
KOHMYECKOW NOBEPXHOCTH
37. [Ipou3BoHas cTeneHHON 1 YMeTh UCoab30BaTh POPMYJIBI TPOU3BOIHOM
38. Gy 1 creneHHoi ¢pyskumit y = xP u Yy =(kx+b) P na
JT000T0 JIEHCTBUTEIBHOTO YHCTIa P U .
39. [TpaBuna 1 3Hath npaBwia audHepeHInpOBaHAS CyMMBI,
40. Qg QepeHIMpOBaHUS. 1 MPOU3BEACHNUS, YACTHOT0. YMETh IPUMEHSATh UX MIPU
JuddepernnrpoBanue cyMMEI, BBIYUCIICHUH ITPOU3BOIHBIX
IPOU3BEICHNUS, YACTHOTO
41. Teopernuecknii 3a4€T
42. KonTponbhas padorta Ne 2
43. [TpousBogHas CIOKHON 1 3HaTh paBuiIa qudepeHITIPOBAHMS CIIOKHOM

byHKIIUN

(I)YHKI_II/II/I 1 YMCTD HUCIIOJIb30BATh UX ITPHU BHIYUCIICHUU
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IMIPOU3BOJIHBIX.

44, ITpon3BosHas MoKazaTesbHOM 3HaTh GOpMyITy ISl HAX0XKJIEHHsI IPOU3BOAHOM
byHKIMN NoKa3aTeabHON QYHKIUHU. YMETh HAaXOAUTh
IIPOM3BOJIHBIE IIOKA3aTEIbHON (DYHKIIMH.
45. IIpouzBoaHas 3HaTh GOpMyITy 7Sl HAX0XKJIEHHsI IPOU3BOAHOM
norapupMuIecKor QyHKIHH norapupmMuuecKoid GyHKIMH. Y METh HAXOUTh
IIPOM3BOJIHBIE JIOrapu(pMUYecKor (PyHKIUH
46. [IpouzBonHbIE 3HaTh GOPMYIIBI Ul HAXO0XKJCHUS TPOM3BOIHBIX
TPUTOHOMETPUUECKUX TPUTOHOMETPHUYECKUX (PYHKUIUH. YMETh HAXOAUTh
GyHKUMH IIPOM3BOJIHbIE TPUTOHOMETPUUECKUX (DYHKIMU
OBbEMBI TEJI 16
47. [Tonstue 06bpéMa. OOBEM 1  |OOBACHATH KaK U3MEPSIOTCS 00BEMBI TE,
48. IPSIMOYT'OJIBHOTO 1 |bopMyaHpoOBaTh OCHOBHBIE CBOIICTBA 0OBEMOB U
napajJiesienunea. BBIBOJHTH C MX MIOMOUIBIO PopMyIry 00bEMa
IPSIMOYTOJIBHOTO Napajuiesenunesa.
49. IIpon3BoHbIE AIIEMEHTAPHBIX YMeTh HaX0IUTh IPOU3BOAHBIE HIEMEHTAPHBIX
GyHKIUH. byHKIMI.
50. I'eomerpruecknii cMbICT 3HaTh Fr€OMETPUUECKUN CMBICIT POU3BOHOM.
MIPOU3BOJHON. YTJIOBOI
K03 HULIHEHT NpsIMOil
ol. YpaBHEHHE KacaTeIbHON K YMeTh COCTaBIATh ypaBHEHHE KacaTelIbHOM K rpaduxy
rpaduky QyHKIHUH. (YHKIMU B TaHHOU TOUKE.
52, Pemenue 3anay Ha Temy: VYMmeTs pemats 3a1auu Ha Temy: «l'eomeTpudeckuit
«I'eomeTpr4ecKuil CMBICII CMBICJI IPOU3BOTHON»
MIPOU3BOIHON»
53. OO6BbEM IpsIMO TPU3MBI 1 [3naTts popmyny 06bEMa mpsiMON TPU3MBIL, YMETh
54. 1 MIPUMEHSTH €€ TPU PEIICHUH 3a]1a4.
55. VYpok 060011eHus 1
CUCTEMAaTU3alMK 3HAHUU
56. KonTtposnbHast padota Ne 3
57, AHanu3 KOHTPOJIBHON paboOThI
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. MPUMEHEHHWE IIPOU3BOJIHOM K 19
HCCJEIOBAHUIO ®YHKIIAN

58. Bospacranue u yosiBanue 1 3HAaTh 10CTaTOYHBIE YCIOBUS BO3pACTaHUS U yObIBAHUS
byHKIMN (GYHKIMU ¥ YMETb UX IPUMEHSTb JUIs ONPEIeIICHUS
IPOMEKYTKOB MOHOTOHHOCTH (DYHKITHIA
59. O0BEM nuaMHIpa 1  |3nats popmyiy 00bEMa HUIHHIPA, OOBICHATH €€

MIPOUCXOXACHNUE, YMETh IPUMEHATH (hopmyity o0bEMa
LUAJTUHPA NPU PEIICHUH 33/1a4.

60. O0BbEM HAKIIOHHOM MPU3MBI 1  [3uats popmyny 06bEMa HAKJIOHHOM MPU3MEI O3
BBIBOJIa M YMETh IPUMEHSATH €€ JIJIsl pelIeHHMs 3a/1a4.

61. Bo3spacranue u yObiBaHue 1 3HaTh JOCTATOUHBIE YCIOBUS BO3pacTaHus U yObIBaHUS
byHKIMN (GYHKIMU ¥ YMETb UX IPUMEHSTD JUIs ONpeIeIeHUs

IPOMEKYTKOB MOHOTOHHOCTH (DYHKITHIA

62. OKcTpeMyMbl QYHKIUH. 1 3HAaTh OIpEeeNICHHs TOUEK IKCTpeMyMa QYHKIINH,

63. Heo6xonumsle 1 1ocTaTOUYHbIE 1 CTALlMOHAPHBIX U KPUTHUYECKUX. BraneTs noHsATusAMU

64. YCIIOBHSI SKCTPEMYyMaA. 1 HEOOXOIMMBIX M JOCTAaTOUYHBIX YCIOBHH IKCTpEMyMa
¢byHkuuu. HaxoauTs TOUKH 3KCTpeMyMa, SKCTPEMYM
GyHKIUH.

65. O0BEM nupamMubr®. 1  |3Hath popmyny o6bEMa nupaMusl 6€3 BEIBOJA U YMETh
pemaTh 3aJ1a491 Ha HaXOXKJIeHHE 00bhEMa TMPaMHUJIBI

66. O0BeéM KoHyca™*. 1  |3Hath popmyiy oObEMa KOHyca O6e3 BEIBOJA U YMETh
pelaTh 3aJ1auu Ha HaXoKJIeHHe 00bEMa KOHyca.

67. IToctpoenue rpagukos 1 VYMeTh uccnenoBaTh CBOMCTBA (YHKIMU C TOMOIIIBIO

68. ¢bynkui. Cxema 1 00mIeit cXeMBbI UCCIIeIOBAaHUS (PYHKITHIA.

uccieoBaHus (pyHKIUH,
METO/]I OCTpOeHus rpaduka
4eTHOM (HeueTHOH) hyHKIMU

69. HauOoiblee u HanMeHblLIee 1 VYMeTh HAXOIUTh HAUOOJIbIIEE U HAUMEHbIIEE 3HAYCHUS
70. 3HaYeHUS QyHKITUU 1 (GYHKITUH ¢ TIOMOIIBIO TIPOU3BOHOM
71. O06béM yceu€HHoM 1 [BwBoguth Gpopmyiiel 00bEMA yCEUEHHON TUPAMUIbl 1
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72.

MUPaMHJIbI, YCEUEHHOTO
KOHyca

00BpEMa yced€HHOT0 KOHyca Ha OCHOBE (hopmyIt
00BHEMOB MMPaMH/JIbI M KOHYCA U pEIIaTh 3a/1a4H.

73. IIpou3sBoaHas BTOpOro 3HaTh MOHATHE BTOPON MPOU3BOJHOMN U € PU3HMUecKuit
74. NOpsAKA, BBITYKJIOCTh U TOUKH CMBICJI. YMETh IPUMEHSTh BTOPYIO IPOM3BOIHYIO IS
75. neperuoa. orpeneNeHus Touek neperuda rpaduka GyHKIHH 1
IIPOMEKYTKOB BBIITYKJIOCTH.
76. [TocTpoenue rpagukos YMmeTb cTpouTh rpaduKu PyHKIUI 110 pe3yibTaTaM
byHKIMI HUCCIIeq0BaHUs €€ CBOWCTB.
77. O6bém mapa. O6bEM dopmynupoBaTh U 10Ka3bIBaTh TeopeMy 00 00bEMeE
78. IIapoBOI'0 CErMeHTa, mrapa v ¢ e€ MOMOIIBIO BBIBOAUTH (POPMYITY IIIOMIAIN
LIAPOBOT'0 CJI0S U ILIAPOBOTO cdepsbl. BeiBoauts hopmyny 00bEMOB 111apoOBOTo
cektopa. [lmomane cdepsl. CErMEHTa U 1IapOBOro cexropa. Pemare 3a1aun.
79. [TocTpoenue rpadukoB YMeTh cTpouTh rpaduKu GYHKIUH 110 pe3ysibTaTaM
80. GbyHKUMNA. ATropuT™M uccienoBanus e€ cBoicTB. HaxonuTh TOUKM MUHMMYMa
HAXOKJCHHUS HAHOOJIBIIIEro 1 ¥ MakcuMyMa (QyHKIHH, a TAaKXKe 3HaAYCHHUS (DYyHKIHH B
HaMMEHBUIETO 3HaYEeHUH HUX U IPOMEXKYTKH MOHOTOHHOCTH C ITOMOILBIO IEPBOii
¢byHkimn Ha oTpeske [a;h] u Ha MIPOU3BOJIHOM, @ TOUKHU Heperruda u MpoMexKyTKU
MHTEpBaJIe; IPABUIIO BBINYKJIOCTH € TIOMOIIbIO BTOPOI MPOU3BOJHOM.
HAXOKJCHHUS HAaHOOJIBIIIEro 1 HaxonuThk acuMnTOTHI Tpaduka GyHKIIUH ¢ TTOMOIIBIO
HaUMEHBIIETo 3HaYeHUH. MOHATHSA Npesiena GYHKIUU B TOUKE U Ha
OECKOHEYHOCTH.
81. VYpox 00001IeHus u
crcTeMaTHU3alluu 3HaHUH
82. [ToaroroBka Kk KOHTPOJIBHOM
pabore
83. Pemienue 3aiau Ha YMeTh penrats 3aJauu Ha HaX0XKACHHE 00bEMOB
84. HaxO0XIeHHe 00HLEMOB MHOTI'OT'paHHHKOB 1 TEJI BPAILICHUS.
MHOTOT'PaHHHUKOB U TeJ
BpaICHHS
85. KonTtpompHast pabora Ne 4
86. AHanu3 KOHTPOJIbHOU paboThI
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Iv. THTEI'PAJI 14
87. IlepBooOpazHas 1 Bnaners nonstuem nepBooOpa3Hoi, HAXOIUTh
88. 1 NepBOOOPA3HbIE 1JIs1 CTETIEHHON M TPUTOHOMETPUYECKHIX
byHKIMA
89. Ypok 060061eHN 1
CUCTEMAaTU3alU1 3HAHUU
90. KontposbHas padora Ne 5
91. [IpaBuia HaxOXAEHUA 1 Bnaners nonsituem nepBooOpa3Hoi U IPUMEHATh
92. nepBooOpa3HbIX (Tabauna 1 IIpaBUJia UHTETPUPOBAHUS JIJIS1 HAXOXKICHUS
IepBOOOPA3HBIX) epBOOOPa3HBIX.
93. KpuBonunelinas tpanenus, 1 OOBACHATH MOHATUE KPUBOJUHEHHOM Tparenuu.
94. (dbopMyra BEIYMCICHUS 1 N300paxaTh KpUBOJIMHEWHYIO TpareLuto. 3HaTh
IJIOLIAI KPUBOJIMHENHOM MIOHSTHE ONPEAEIIEHHOr0 uHTerpana. Haxonurs
Tpaneunu. MHTerpain. IIJIOIIAb KPUBOJIMHEHHOM Tpareluy B MPOCTEHIINX
clryJasix.
BEKTOPBI B
IMPOCTPAHCTBE
95. [TonsTue BexTopa. PaBeHcTBO ®opMyIupoBaTh ONpeAeIeHIE BEKTOpa, €ro JUIUHBI,
BEKTOPOB KOJUIMHEApHBIX U PaBHBIX BEKTOPOB. [IpuBOoIUTH
IIPUMEpBI BEKTOPHBIX BEJIMYHH.
96. CrnosxeHue v BBIYMTAHNE OOBACHATD, KaK BBOAATCS JIEHCTBUS CI0XKEHUS U
BEKTOPOB BbIUWTAHUS BEKTOPOB, KAKUMHU CBOIICTBAaMH OHU
oOnanarot. [IpaBuio Tpeyroasauka. [IpaBuno
napajuiesiorpaMma
97. Boruncnenue uHTErpanos 1 Brnagets nmoHsTHEM ONpeeN€HHOTO UHTErpajia. 3HaTh
(¢popmyna HeroToHa- dopmyny HetoTona-JleitOHuna, ymeTs €€ NpuMeHsTh
JleiiOHuIa) IIPU BBIIOJIHEHUH YIIPaKHEHUH.
98. Boruncnenue minomazeit puryp 1 YMeTh BBIABIATH (DUTYpBI, OTPAaHUYEHHBIE JaHHBIMU
99. C MIOMOILIBIO UHTErPaAJIOB 1 JUHUAMH U HaXOJUTh UX IUIOIAau. BeiBOgUTH
100. Boruncnenue 00bEMOB Tel ¢ 1 MHTETpalIbHYI0 (POPMYITy BBIYUCIIEHUS 00BEMOB TE U
IIOMOIIBIO UHTETpaJIa JIOKa3bIBaTh C €€ MOMOIIbIO TEOPEMBI 00 00BEME
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HAKJIOHHOM NPU3MBbI, IMPaMHIbl, KOHYCA.
101. CyMMa HECKOJIBKHUX 1  |OOBsACHATH, Kak BBOAUTCS ONEPALs CIOKEHHUE
BEKTOPOB. Y MHOKCHUE HECKOJIBKMX BEKTOPOB U YMHOKEHHE BEKTOPA HA YUCJIO.
BEKTOPA Ha YUCIIO. ITpaBmiio MHOroyrosnbHuKa. Pemars 3agaun.
102. KomrutanapHbIe BEKTOPBI. 1 3HaTh ONpPEEIICHNE KOMIUIAHAPHBIX BEKTOPOB.
[IpaBuio napamienenunena DOopMyIUpPOBaTh U 10Ka3bIBaTh YTBEPKIECHUE O
IIPU3HAKE KOMILJIAHAPHOCTU TPEX BEKTOPOB. Biragers
IIPaBUJIOM MApAJUICIICIIAIIEAA.
103. [IpuMeHeHre HHTETPaNIOB U1 1 OOBACHATH BO3MOKHOCTH PUMEHEHUS UHTETPaJIOB IIPU
pemeHust pU3MUECKUX 33134 pemieHun GU3NYECKUX 3a/1a4 (Halpumep, Ha IBUYKEHHE)
104. Ypoxu 06001meHus 1 1
CUCTEMAaTU3aLMH 3HAHUN
105. KonTponbnas paborta Ne 6 1
106. AHaJIM3 KOHTPOJIBHOM pabOTHI 1
107. Pasnosxenne BekTopa 1o TpéM 1 @opMyIMpPOBATH U JOKA3bIBATH TEOPEMY O PA3IOKEHUH
HEKOMIUIAHAPHBIM BEKTOPaM. JT000T0 BEKTOPA MO TPEM JIaHHBIM HEKOMIUTAHAPHBIM
BekTOpaM. Pemate 3a1ayun.
108. [TpumeHeHne BEKTOPOB MpH 1
peLIeHUN 3a1a4
V. KOMBUHATOPHKA. 12 METOJ KOOPJIUHAT B 14
IMPOCTPAHCTBE.
JABUKEHUA.
1009. IIpaBuio npousseacHUs. 1 3HaTh KOMOMHATOPHOE MPABUIIO MPOU3BEICHUS IS
110. 1 MOJCYETA KOJIMYECTBA PA3JIMYHBIX COCTMHEHUM.
111. [TepectanoBku 1 DopMyJIHPOBATH ONPEICIICHUE TEPECTAHOBOK U3 N
112. 1 AJIEMEHTOB. 3HaTh (OPMYJTY AJISI HAXOXKACHUS YuCIia
MIEPECTAaHOBOK U3 N JIIEMEHTOB M YMETh TPUMEHSATH €€
IIPU PELICHUH 3a/1a4.
113. IIpssMoyronbHas cucrema 1  |OOBsACHATH KaK BBOJUTCS NPSIMOYTOJIbHAs CHCTEMa
114, KOOPJHMHAT B POCTPAHCTBE. 1 |KOOpIMHAT B IPOCTPAHCTBE, KaK OMPEIEIAIOTCS
Koopaunats! BekTopa KOOPJMHATBI TOYKU U BEKTOPA.
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115. Pa3menienus 6€3 moBTOpeHui Biagets nmonsitueM pazMereHus u3 M 3J€MEHTOB 110 N.
116. 3HaTh GopMyITy [Is BEIYHCIEHHS Ay - dncia
pa3MeIleHn U3 M 3JIEMEHTOB IO N, YMETh IPUMEHSTh
€€ IIpu PELICHUH 3a1a4.
117. Coueranus 6€3 MOBTOPEHUI U Bnagets monsTHeM codyeTaHusIMU 0€3 TOBTOPEHUN K3 M
118. UX CBOHCTBA. bHHOM 27IEMEHTOB TI0 N. 3HaTh GOpMyITy 1isl BEIUHcIeHus Cp
HrroTona. R
- YUCJIa BCEBO3MOKHBIX COYETAaHUH M3 M 3JIEMEHTOB I10
n, yMETh MPUMEHSTH €€ MPHU PEIICHUH 3a7a4. 3HaTh
dbopmyny bunoma HerotoHa.
119. CBsi3b MEXly KOOpJIMHATAMU @opMyIHPOBATH U JOKA3bIBATh YTBEPKIACHUS O
120. BEKTOPOB U KOOPJIMHATAMHU KOOPJMHATAX CYMMBI U PA3HOCTH JBYX BEKTOPOB, O
touek. [Ipocrelimue 3anaun B KOOPJMHATAX MTPOU3BECHUS BEKTOpa HA YHUCIIO, O
KOOpJuHaTax. Y paBHEHUE KOOpJMHATaX BEKTOpa. BHIBOIUTEL hopMyITy JUIs
cdepsl. HaxO0KJ€HUS KOOPAUHAT CePEANHBI OTPE3Ka, JITNHBI
BEKTOpA, PACCTOSIHUS MEXTY ABYMS TOUKaAMHU.
BriBoauTh ypaBHEHHE Cephl TaHHOTO paanyca C
LICHTPOM B JIAHHOM TOYKE.
121. Coueranusi 1 OMHOMHAJIbHbBIE YMeTh packiiagpiBaTh CTENEHb OMHOMA 10 hopmyie
K03 HUITUEHTHI HrroToHa npu HaX0XKIeHUN OMHOMHATBHBIX
K03 (UILIMEHTOB ¢ MOMOUIbIO TpeyronbHuKa [lackans.
[IpuMEHATH MOJTyYEHHbIE 3HAHUS NIPU PELICHUH 3a/1a4.
122. Ypok 0600611eHusS 1
CUCTEMaTHU3alluu 3HaHUI
123. KonTponbHast pabota Ne 7
124. AHau3 KOHTPOJIBHON paboOThI
125. VYron Mexay BEKTOpaMH. OOBSACHATD, KaK ONMPEEISIeTCS YTOJI MEX/Iy BEKTOPAMU,
126. CkanspHoe mpou3BeieHne (bopMyIIHpOBaTh OMPEEIIEHNE CKATSIPHOTO

BEKTOPOB

MIPOU3BEACHUS BEKTOPOB, (POPMYIHPOBATH U
JTOKa3bIBaTh YTBEPKJEHUS O ero cBoiicTBax. [IpumeHsTh
IIPY PELIECHNN 3a/ad.
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vi. 9JIEMEHTBI TEOPUU

12

BEPOSITHOCTEM
127. CoObrTusa. Buasl coOBITHI. 1 Brnaners NOHATHAMU CITy4alHBIX, JOCTOBEPHBIX U
KoMOuHanuu coObITHH. HEBO3MOYKHBIX COOBITHI, HECOBMECTHBIX COOBITHH,
[TpOTHBOIOIOKHBIE COOBITHSL. AJIEMEHTAPHBIX COOBITHI. ¥YMETh HAXOAUTh CYMMY U
npousBeieHue coobITuid. [ToHMMaTe 4to Takoe coObITHe
IIPOTUBONOJIOKHOE JAHHOMY.
128. BepositHoCTh cOOBITHS. OTIBIT C 1 3HaTh KJIACCUYECKOE ONPEIETICHIUE BEPOATHOCTH
129. PaBHOBO3MOYKHBIMH UCXOJAMH. 1 COOBITUS U YMETh IPUMEHSTh €r0 MPH PELICHUH 3a7a4
Kraccuueckoe onpenenenue
BEPOSITHOCTH COOBITUS
130. CrnosxeHue BeposiTHOCTEN 1 3HaTh TEOpEMY O CyMME JIByX HECOBMECTHBIX COOBITUH,
CJIEJICTBUE U3 HEE U TEOPEMY O BEPOSTHOCTU CyMMBI
JIBYX MPOU3BOJIBHBIX COOBITHI.
131. Boruncnenue yriioB Mexy OOBACHATD, KaK BBIYMCIUTh YIOJ MEKIY JBYMS
132. IPSIMBIMHU U TUIOCKOCTSIMU MPSIMBIMU M YTOJI MEXKIY NPSAMON U IIIOCKOCTBIO C
MIOMOUIBIO CKAJSIPHOTO MPOU3BEJCHHS BEKTOPOB.
133. CrnosxeHue BeposiTHOCTEN 1 YMeTb NPUMEHSTH TEOPEMBI O CIIOKEHUN BEPOSTHOCTEN
IIPY PELICHUU 3a]ay.
134. HezaBucumblie coObITHS. 1 Brnanets noHsTHEM HE3aBUCUMOCTH JIBYX COOBITHI.
135. YMHOK€EHUE BEPOATHOCTEN 1 HaxoauTs BEpOSTHOCTH COBMECTHOTO HACTYIUIEHUS
HE3aBHCHUMBIX COOBITHI ITPH pEIICHUHU 33]1a4.
136. CratucTtuyueckasi BEpOSITHOCTh 1 3HaTh ONpPEEICHNE OTHOCUTEIBbHON YaCTOThI COOBITHS
Y CTATUCTUYECKON BEPOSTHOCTH.
137. VYpaBHEHHE IIIOCKOCTH BbIBOINUTE ypaBHEHNE TUIOCKOCTH, TPOXOAIIEH uepes
138. JAHHYIO TOYKY, IEPIIEHIUKYJIIPHO JaHHOMY BEKTOPY.
3HaTh GOPMYITy U YMETh HAXOJUTh PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTHU. [IpuMeHsTh 3HaHUS O BEKTOPAX K
PELIECHUIO0 FEOMETPUUECKHX 3aau.
139. Cratuctuyueckast BEpOSITHOCTh 1 Pemars 3a1aun Ha HAXOXAEHUE CTATUCTUYECKOU

BEPOSITHOCTH.
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140. Ypok 00001IeHNST 1 1
cucTeMaTU3alluy 3HaHUH

141. KonTponbHas padora Ne 8 1

142. AHaM3 KOHTPOJIBHOU pabOTHI 1

143. LlenTpasibHasi cCUMMeETpUSI. YMeTb 00BSICHATH, UTO TAKOE OTOOPAKEHHE

OceBasi CUMMETpHUSL. IIPOCTPAHCTBA Ha ce0s U B KAKOM CIIydae OHO
144, 3epkaabHas CHMMETpHS. Ha3bIBAETCS JIBUKEHUEM NMPOCTPaHCTBA. OOBACHATH, UTO
HapaJIJIeJII)HHﬁ MEPEHOC. TAaKO€ LICHTpaJIbHAsl CUMMECTpPHsI, OCEBasl CUMMECTPHUS,
3epKaJIbHasi CUMMETPUs U NapauleIbHbIH MepeHoc.
OOOCHOBBIBATH, YTO 3T OTOOPAKEHHS TPOCTPAHCTBA HA
ceOsl ABJISIFOTCS JBUXKEHUSIMH.
VIl. CTATUCTUKA 10

145. CrnyualiHble BETMUNHBI 1 3HaTh MOHATHE CIy4YallHOM BEJIWYUHBI, MPEICTABIATH

146. 1 pacupeneineHue 3HA4CHWM JHUCKPETHOW  CIy4alHOU
BEJIMYMHBI B BHUJI€ 4acTOTHOM TaOmuipbl. IlpencraBnars
pacupenelieHue 3HA4CHUH HENPEPBIBHOM CIydallHON
BEJIMYMHBI B BUJIE YACTOTHOM TaOJIUIBI U TUCTOIPAMMBI.
3HaThb IIOHATHE TEHEPAIBHON COBOKYNHOCTH H
BBIOOPKH, IEMOHCTpALHsI IPUMEPOB PENPE3CHTATUBHBIX
BbIOOPOK 3HAUEHUH CIIy4allHOM BETMYMHBI

147. LlenTpanpHble TEHACHIUN 1 3HaThb OCHOBHBIE LEHTPAJbHBIE TEHICHIMH: MOJY,

148. 1 MeAMaHy, CpeaHee. YMETb HaxOJIUTh LEHTpajbHbIE
TEH/ICHIINH Y4EeOHBIX BEIOOPOK.

149. [IpeobpazoBanue momo0ms OOBICHATH, YTO TAKOE IIEHTPAIBHOE MTOA00HE

(roMoTeTHSs) U TpeoOpa3oBaHue NO00us, KaK ¢
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MOMOIIBIO TPe0Opa3oBaHusl 0100MS BBOJUTCS MOHSATHE
1oJ00HBIX (PUTYpP B IPOCTPAHCTBE, MPUMEHSTh
JBUKEHUS U TPeo0pa30BaHUs MOA00US IPU PELICHUH
reOMETPUYECKUX 3a/1a4.
150. KonTponbHast padora Ne 9 1
151. Meps! pa3bpoca 1 MMeTrs mpencraBieHUEe O MaT€MAaTHYECKOM OXKUJAHUU.
152. 1 BBIYMCIATE MaTEMAaTHYECKOE OXHMIAHUE CIIydaiHOoN
153. 1 BEJIMYMHBI C KOHEYHBIM YHCIIOM 3HaueHWil. 3HaTh
OCHOBHBIE ~Mephl pa3dpoca 3HAUYEHHUU CIy4dailHON
BEJIMYMHBI:  pa3Max, OTKJIOHEHHE OT CPEIHEro,
nucriepcuto. HaxomuTe Mepwl pazdpoca ciaydaidlHOU
BEIMYMHBI C HEOOJBIIUM YHUCIOM pa3JIUYHBIX €&
3HAYECHHUU
154. Ypok 00001IeHUS 1 1
CHUCTEMaTH3aIlUU 3HAHUU
SAKIIOYUTEJBHOE 18
INOBTOPEHMUE
IT'EOMETPUHU ITPU
IHOATI'OTOBKE K
HUTOTOBOU
ATTECTALUHA 11O
MATEMATHKE.
155. |19.03 Pemenue 3amaq mo teme: 1 |Ywmers pemars 3aganus Tana 8 uz JJEMO EI'D
156. (20.03 «ununHap, ero 3IeMeHTHI. 1 |(mpodunpHBI ypoBeHB) O MIIIMHApax. Brnagets
[Inomanp noBepxHoCcTH npuéMaMHy peleHus 3a1a4 Ha J10Ka3aTelIbCTBO U
LWIAHAPA» Bblynciienne tuna 14 u3z IEMO EI'D o munnnapax.
157. |23.03 KonTponbHas pabota Nol0 1
158. |24.03 AHanu3 KOHTPOJIbHOM paboThI 1
VIII. SAKVIIOYUTEJIBHOE 30
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ITOBTOPEHHUE KYPCA AJITEBPbBI U
HAYAJ AHAJIA3A ITPA TOAT'OTOBKE K
UTOI'OBOU ATTECTAIIUMU 110

MATEMATHKE
1509. Pemenue npocrenmmx 1 YMeTp pemaTh NpoCTEUINEe HEPABEHCTBA .
JMHEWHBIX, KBaJIPATHBIX,
UppaloHaIbHBIX,
NOKa3aTeJIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB
160. Pemenne HepaBeHCTB 1 Bnaners npuémamu pemienus 3anad tuna 15 uz IEMO
MOBBIIIIEHHOT'O YPOBHS EI'D npu pelieHnu KBaApaTHbIX, MMOKa3aTeNbHBIX U
CJI0)KHOCTH (KBaJpaTHBIX, Jorapu(pMHUUECKUX HEPABEHCTB, a TaK KE CUCTEM
[0Ka3aTebHbIX, HEPaBEHCTB.
UppaIMOHATIbHBIX,
JorapupMHUECKUX)
161. Pemrenue 3amau mo teme: 1 YmMmetp pemars 3aganus tuna 8§ uz JIEMO EI'D
162. «KoHyc, ero 3J1eMeHTHI. 1 |(mpodunbHBIN ypOBEHBb) O KOHYcax. Braaersh
[Tnomans noBepxXHOCTH npuéMamM peleHHs 3a1a4 Ha JoKa3aTeabCTBO U
KOHYCa» Bbrurcienue tuna 14 uz IEMO EI'D o koHycax.
163. Pemrenne HepaBeHCTB 1 Brnaners npuémamu pemenus 3anad tuna 15 uz IEMO
MOBBIIIEHHOTO YPOBHS EI'D npu peleHnu KBapaTHbIX, MMOKa3aTeNbHBIX U
CJI0)KHOCTH (KBaJpaTHBIX, Jorapu(pMHUUECKUX HEPABEHCTB, a TAK)KE CUCTEM
NOKa3aTebHbIX, HEPaBEHCTB.
UppalMOHATIbHBIX,
JorapupMHIECKUX)
164. Pemenue cucreM HepaBEeHCTB 1
MOBBIIIEHHOTO YPOBHS
CJI0)KHOCTH (KBaJpaTHBIX,
MoKa3aTebHbIX,
UppaLMOHAIIbHBIX,
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JIOTapu(HMHUIECKHX )

165. Yurath rpaduxu YmMmetb pemars 3ananus tuna 2 u3 JJEMO EI'D,
3aBUCHUMOCTEH, BBITIOJHSATH 331aHUSI HA YTeHUE TPadUKOB
UHTEPIPETUPOBATH 3aBHCHUMOCTEH.
nH(pOpMaIIHIO,
MIPE/ICTAaBICHHYIO HA HUX,
JICNIaTh BBIBOJIBI
166. WNutepnpetupoBathb VYwmers pemath 3ananus tuna 2 u3 JIEMO EI'D,
uH(pOopMaIHIO, BBITIOJTHATH 33JJaHUsI HA YTEHUE AHarpaMM.
IIPE/ICTAaBICHHYIO Ha
JyarpamMmax u JieJaTh BhIBOIbBI
167. Pewenne 3amau no reme: YwMmerts pemats 3aaanud tuna 8 uz IEMO EI'D
168. «Cdepa u map, ux 3J€MEHTHI. (mpodunbHBIN ypoBeHb) 0 cepax u mapax. Bianers
[Tnomane cheprr 1 00BEM npuéMaMu pelIeHHs 3a]a4 Ha JIOKa3aTeIbCTBO U
mapa» Bbruncienue tuna 14 uz JEMO EI'D o chepax u
niapax.
169. I'eomerpuueckuii u VYwmetsb pemath 3ananus tuna 7 u3 JJEMO EI'D,
170. (buznuecKuit CMbICT BBITIOTHATH 3a1aHus Ha Temy: «IIpou3Boanas, e€
171. MIPOU3BOIHOMN reOMEeTPUYECKUN U PU3NIECKUIT CMBICII.
IIpuMeHeHne MpOU3BOJHON K
WCCIEAOBAHUIO (DYHKITUH.
172. KonTponbnas padora Nell, KonTponbnas padora Nell,
173. COCTOsIIasA U3 3aJaHui coCTosIas U3 3aJaHuil
1,2,5,7,8,9,10, 11, 12, 13, 14 u 1,2,5,7,8,9,10, 11, 12,13, 14
15 uls
174. AHanm3 KOHTPOJIbHOU
paboThI
175. AHanu3 KOHTPOJILHON paboThI
176. Pemenue 3amau Ha ABMOKEHUE, YmMmetb pemars 3aganus tuna 1 u 11 uz IEMO EI'D
COBMECTHOE JIBUKECHHE. (mpoMIIbHBIN YPOBEHb) Ha IBUKEHUE U
177. Pemrenue 3agad Ha JBUKEHUE. IPOU3BOAUTEIILHOCTD
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JIBWOKCHHE TTPOTKEHHBIX TEJ.
JIBrkenue 1o Boje. Cpenusst
CKOPOCTb.

178. 3agauu Ha 1
IPOU3BOIUTENILHOCTh
179. Pemenue 3amau Ha Temy YmMmetb pemarh 3aganus tumna 8 u3z JIEMO EI'D
180. «Ilnomans NOBEpXHOCTU (mpohUIBHBII YPOBEHB) O TOBEPXHOCTAX U 00BbEMaX
pu3Mbl. OOBbEM IPU3MBL.» PU3MBI
181. Pemienue 3agau Ha Temy: 1 YwMmets pemath 3aaanus tuna 4 uz JIEMO EI'D na
182. «ITonsTHe BEPOSTHOCTH. 1 MIPUMCHCHHEC METOJOB BBIYHCIICHUS BEPOSITHOCTH
IIpakTnueckure 3a1aun Ha COOBITUH
BBIYMCIICHUE BEPOSITHOCTEM.
IIpocrenimme nmpaBuna u
(hOopMyJIBI BEIYUCIICHUE
BEPOSITHOCTEI
183. Pemenue 3aga4 Ha MPOLIEHTHI C 1 Ywmerts pemats 3aganus tuna 1, 11 uz JJIEMO EI'D
184. SKOHOMHUYECKHUM COJEP/KaHUEM 1 (mpoduibHBIN YpOBEHb) Ha MPOLIEHTHI. Bnaners
npuéMaMy pelIeHus 3a7a4 ¢ SdKOHOMUIECKIM
coaepxanueM tuna 17 uz JEMO EI'D.
185. Pemenue 3anay Ha TeMy YwMmerts pemats 3aaanud tuna 8 uz IEMO EI'D
«O0BEM IMIIMH/IPA U KOHYCa» (mpouibHBIN ypoBeHb) 00 00BEMAX IUIMHIPA U
KOHYyca.
186. Pemenue 3a1a4 Ha IPOLIEHTHI C 1 VYmerts pemats 3ananus tuna 1, 11 u3z JEMO EI'D
SKOHOMHUYECKHUM COJEPKaHUEM (mpoguIbHBIN YpOBEHb) Ha MPOLIEHTHI. Bnaners
npuéMaMy pelIeHus 3a71a4 ¢ IKOHOMUYECKUM
conepkanuem tuna 17 uz IEMO EI'D.
187. Mertoibl pereHus 3aaad ¢ 1 Ymerts pemats 3aganus tuna S u3z JIEMO EI'D
188. napameTpamu 1 (mpoduIIbHBIM YPOBEHB) HA PEIIICHUE YPAaBHEHUH.
180. (aHATTUTUYECKHH, 1 Brnaners mpuémamu perieHus 3a1a4 ¢ mapaMeTpamu

rpaduueckuit). YpaBHEHUS:
KBaJpaTHBHIE,

tuna 3aganui 18 nuz JIEMO EI'D nypaBHeHus,
coJiepaKallye napaMeTpsl.
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HppaliOHAJIbHBIC,

MOKa3aTeIbHbIEL,
norapumuueckue,
TPUTOHOMETPHYCCKHE.
190. Pemienue 3aau Ha Temy Ymersb pemats 3aganust tuna 6 u 8 uz IEMO EI'D
191. «H3MeneHune miomany u (mpodMIIBbHEIN YPOBEHB) 00 M3MEHEHUE IIOMAAN U
06bEma purype! npu 00bEMa (GUrypHI IPU U3MEHEHHH €€ Pa3MEPOB
W3MEHEHUU €€ pa3MepoB.»
192. MeTo/bI pereHus 3a1a4 ¢ 1 Brnagets npuémamu penieHus 3aaq ¢ mapaMeTpaMu
193. rnapaMmeTpamu 1 tuna 3aaanuit 18 uz JIEMO EI'D HepaBeHcTBa,
(aHATTUTUYECKHH, coJIeprKalIue mapamMeTphl.
rpadudeckuii). HepaBeHcrna:
KBaJIpaTHbIE, , TOKA3aTeIbHbIC,
norapudmuyecKue.
194. Pemenuie 3a1a4 Ha JE€IUMOCTb. 1 Brnagets npuémamu penieHus 3aaaq Ha AeTUMOCTb TUTIA
195. 3ajau ¢ eNOYUCICHHBIMU 1 3amanuii 19 u3z JIEMO EI'D.
HEU3BECTHBIMH.
196. Pemenue 3amau mmo YmMertb pemars 3aganus tuna 3 u 6 uz JIEMO EI'D
197. TUTAHUMETPUH HA TEMBI: (TpOoMITBHBIN YPOBEHB), BIAJICTh MPUEMAMU PEIIICHHS
«I"eomeTpus Ha KiIeTYATON 3aJla4 Ha J0Ka3aTelIbCTBO M BhIYKCIIEHUE THUMA 16 u3
Oymare», « TpeyroiabHUK», JAEMO EI'D o napamienenunenax, kyoe.
«[TapannenorpamMmmy,
«IIpssMOYyTONTEHUK, KBaJIpaT,
poMO», « Tpanerus»,
«OKPYKHOCTH U KPyT»,
«Briucannble 1 OMTUCaHHBIE
OKPYXHOCTH.»
198. Pemenue 3amay pa3HbIX TUIIOB 1 YwmeTh pernate 3ananus 1, 2, 3,4,5,6,7, 8,9, 10, 11,
199. 1 12, Bnagets npuémMamu peteHuid 3aaanuit 13, 14, 15,
200. 1 16,17,18u 19
201. HTorosas KOHTpOJIbHAS 1  |UroroBas KOHTpOJIbHAS
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202. pabora, cocTaBiIeHHAs U3 pabota, cocTaBieHHAs U3 1
3ajanuii thna 1,2, 3,4, 5,6, 7, 3ajganuii tina 1, 2, 3,4, 5, 6,
8,9,10,11,12,13,14,15u 16 7,8,9,10, 11, 12, 13, 14, 15

ulé

203. AHanm3 KOHTPOJIBHON 1

paboThI

204. [TogBeneHue UToroB. 1

204 yaca 136 u 68 u

COT'JTACOBAHO

[Tporoxoin Nel 3aceganust MO

yauTerae MaTeMaTHKU U UHPOpPMaTUKH
MAQY COIII Ne 104 r. Kpacuonapa

oT «30» aBrycra 2021 rona

B.YO. bapsimenckas

COI''TACOBAHO
3aMECTUTEIb JUpeKTopa no YBP

M.A. brarnauna

«30 » aprycra 2021 rona
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