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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma pazpabotana B coorBercTBrr @I'OC COO ¢ yueTom NpuMepHOil OCHOBHOW 00pa3oBaTenbHON
MporpaMMel cpeaHero obmiero odpaszoBanus (onodpenHoit denepanbHbIM y9eOHO-METOIUIECKUM 00bETUHEHNEM 10
o01emMy 00pa3oBaHuto, MPOTOKON OT 28 uioHs 2016 r. Ne 2/16-3. ) 1 mporpaMMbl cpeHEro (IIOTHOr0) 00IIero
o0pa3oBaHUs

OcHoBHOI 00pa30BaTEILHOM MPOrPAMMOI OCHOBHOTO 001IIero 00pa3oBaHmsi 3CHTMHCKON CPEIHEH IITKOJIbI;
OCHOBHOIi BOCTIUTATEIBHOMN MPOrpaMMOi OCHOBHOTO 00111eT0 00pa30BaHusl 3EHTMHCKOW CPpEHEN IIKOJIbI;
YcTaBoMm 3€HIMHCKON CpeHEN LIKOJIbI;

- AnreOpa u Hadana MaTeMatudeckoro aHanusa 10-11 kinaccet aBropsl: FO.M. Komnsrun, M.B. Tkauésa, H.E.
dénoposa, M.U. [1labynun (Anredpa 1 Havana Maremarniyeckoro aHanuza. CoOopHuk padounx mporpamm. 10-11
knaccel. @I'OC/coct. T.A. Bypmucrpoa - M.: [Ipocserienue, 2018, ¢ yueToM MIaHUPYeMOTo K UCTIOJIIE30BAHUIO
YMK Anrebpa u Hayana MmateMaTrueckoro ananmsa 10 ki. (6a30Bblit n yrinyonennslit yposan) Komsirun FO. M.,
TxaueBa M. B., ®enoposa H. E., [llabyaun M. U. — M.: [Ipoceemenue, 2020

I'eomerpust 10-11 kmacce aBTopsl: JI.C. Aranacsu u jap. (I'eomerpus. Coopauk pabounx nporpamm. 10 - 11 knaccel.
®I'OC/coct. T.A. Bypmuctposa - M.: [Ipocserienue, 2020, ¢ yueTom IIIaHUPYEMOr'o K UCob3oBaHu0 Y MK
I'eomerpust 10 k1. 6a30BbIii U yrinyOnenHsiid ypoBHu) Atanacsia JI. C., Byry3os B. @., Kagomies C. b. — M.:
[Ipocsemenue, 2020

1. Ilnanupyemsle pe3yabTaThl 0cBOeHHA MaTeMaTuKH B 10-11 kiacecax

[IporpamMma obecrieunBaceT JOCTHKEHHE CIEAYIOIUX PE3yIbTATOB OCBOCHMS 00pa30BaTEIbHOM MPOrPaMMBI
OCHOBHOT'O OOITIETO 00pa30BaHUS:

JInyHOCTHBIE pe3yabTaThl 0TPAXKAKOT, B TOM YHCJ/Ie B YACTH:
1.TlaTproTHYecKOro BOCTIMTAHUS:

MIPOSIBIICHHEM MHTepeca K MPOIUIOMY M HACTOSAIIEMY POCCHIICKONH MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUAM POCCUMCKUX MAaTEeMAaTUKOB MU POCCUHCKON MaTeMaTHUYE€CKON MIKOJIbI, K MCIIOJIb30BAHUIO ATUX
JIOCTI)KEHUH B IPYTHX HAyKax WM MPHUKIATHBIX chepax.

2.I'pak1aHCKOro BOCIIUTAHUS U HPABCTBEHHOI'O BOCIIMTAHMS JICT€H HAa OCHOBE POCCHMCKHMX TPaIUIIMOHHBIX
EHHOCTEN :

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEH TpayKIaHWHA U PEAN3AIMH €r0 MIPaB, IPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBAX (DYHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOLEAYP TPAXKIAHCKOTO 00IIecTBa
(BBIOOPBI, OITPOCHI U TIP.); TOTOBHOCTHIO K OOCYXIEHUIO ATHYECKUX MPOOIIEM, CBI3aHHBIX C IPAKTHIECKUM

MIPUMEHEHNEM JTOCTHIKEHNN HAYKH, OCO3HAHUEM BaYKHOCTH MOPAIIbHO-3TUYECKUX NPUHIIUIIOB B AEATEILHOCTH
Y4EHOTO.

3.Ilomynspuzannu HayIHBIX 3HAHUH cpemu aerer (L[eHHoCTH HaydHOTO MO3HAHUS):

OpHCHTaHHGﬁ B ACATCIIBHOCTU HAa COBPEMCHHYIO CUCTEMY HAYIHBIX HpGI[CTaBJ'IeHHﬁ 00 OCHOBHBIX 3aKOHOMCEPHOCTAX
pa3BUTHUs YCIIOBCKA, ITPUPOALLI U O6H_I€CTB3., MIOHMMAaHHUEM MaTeMaTHYECKOH HAYKH KaK C(l)epI)I YeJI0BCUCCKOM
ACATCIbHOCTH, 3TAaIIOB eé Pa3BUTHA U BHAYMMOCTHU UIA pa3BUTUA HUBUIIN3AalUU; OBJIAICHUEM SA3bIKOM MATCMATUKU U
MaTeMaTHYeCKOM KYHLTypOf/'I KakK Cp€ACTBOM IMO3HAHUSA MHPaA,; OBJIAJCHUCM HpOCTeﬁMHMH HaBBIKaMH
HCCHCHOBaTCHLCKOﬁ ACATCIIbHOCTH.

4.®Pu3u4ecKoro BOCIUTAHUS U (OPMUPOBAHHS KYIbTYPHI 310POBBSI
TOTOBHOCTBIO PUMEHSTH MaTEMATHUECKUE 3HAHNS B MUHTEPECAX

CBOET'0 3JIOPOBBS, BEJICHH 3710pOBOr0 00pa3a Ku3HH (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTJbIXa, peryspHas pu3nueckas akTUBHOCTH); C(hOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, IPU3HAHUEM CBOETO MpaBa
Ha omKOKY M TaKOT0 K€ IpaBa JPyroro 4eioBeKa.

5. TpynoBoro BocriuTanus ¥ MpoQecCHOHAIBHOIO CaMOOTIPeE el CHUS



yCTaHOBKOfI Ha aKTUBHOC Y4aCTHUC B PCIICHUU MPAKTHUYCCKUX 3aaa4 MaTeMaTHUYeCKOU HaITpaBJICHHOCTU, OCO3HAHUEM
BaXXHOCTHU MAaTEMAaTHYCCKOI'O O6pa3OBaHI/ISI Ha NPOTSKCHUN BCEH KU3HU JJIsL YCHCIHHOI>'I HpO(beCCI/IOHaHI)HOI\/'I
ACATCIBHOCTU U Pa3BUTUEM HCO6XOI[I/IMI)IX yMCHHﬁ; OCO3HaHHBIM BLI60pOM 1 NOCTPOCHUEM I/IHILHBI/IﬂyaHLHOﬁ
TPACKTOpHUUN 06pa3OBaHI/I}l " )XU3HCHHBIX IIJIAHOB C y‘{eTOM

JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
6.DK0JIOrMYeCcKOro BOCIIMTaAHUS

OpHCHTaIMEel Ha MPUMEHEHN e MaTeMaTHUECKIX 3HAaHUH /ISl pelieHus 3a1a4 B 00JIaCTH COXPaHHOCTH OKpYIKaroIei
Cpefbl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEICTBHUI 7151 OKpY Karollel cpeibl; 0CO3HAaHUEM
TI100abHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHusl.

7.9CTETHYECKOrO BOCIIUTAHUA:

CITOCOOHOCTBIO K OMOIIMOHAJIBHOMY U 3CTCTUYCCKOMY BOCHPHUATUIO MATEMATUYCCKUX O6B€KTOB, 3aJad4, peHIeHI/Iﬁ,
paccymaeHHf/i; YMCHUIO BUACTH MAaTEMATHYCCKUE 3aKOHOMEPHOCTHU B UCKYCCTBC.

JIN4HOCTHBIE pe3yjabTaThl:

¢ cHOpMHUPOBAHHOCTH LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BHTHS
HAaYKU; KPUTUIHOCTH MBIINIJICHUA, YMCHUC PACIIO3HABATH JIOTUYCCKN HEKOPPCKTHBIC BHICKA3bIBAHW A, OTIINYATH
THIOTE3Y OT (haKTa;

e c(hopMHUPOBAHHOCTH TOTOBHOCTH U CITOCOOHOCTH BECTH JUAJIOT C IPYTHMH JIFOAbMU, JOCTUTATh B HEM
B3aMMOIIOHUMAaHMUSI, HAXOUTE OOIIHE eI U COTPYTHUYATE IS UX TOCTHKCHUS,

° Cq)OpMI/IpOBaHHOCTB HAaBBIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMHU, I€TbMU MJIAJIHICTO BO3pacTa, B3pOCIbIMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIEI0BATENbCKOM, MPOSKTHON U IPYTUX BUAAX
JeSTeLHOCTH,

e c(hopMHUPOBAHHOCTH TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOpa30BaHHIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycHnenHoi nmpodeccnoHanbHOU U O0IIECTBEHHOMN NeATETLHOCTH;

L4 OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIFOYAA OCTETUKY 6BITa, HAay4YHOI'O U TCXHUYECKOI'O TBOPUYECCTBA,

e  0CO3HAHHBIN BeIOOP OymyIei mpodeccuy U BO3MOXKHOCTh peaii3allii COOCTBEHHBIX )KU3HEHHBIX TJIAHOB;
OTHOINICHUE K MPOQECCUOHATBLHOMN JCITETBHOCTH KaK BO3MOXKHOCTH yYacTHs B PEUICHUH JTMYHbIX,
OO0IIeCTBEHHBIX, TOCY/ITAPCTBEHHBIX, OOIIEHAIIMOHANBHBIX TPO0IeM;

B mMeTanpeamMeTHOM HanpaBJIeHHU:

® YMEHHE CaMOCTOATCIIBHO ONPEACIIATH LEIN CBOECTO 06y‘ICHI/I$I, CTaBUTH U CbOpMan/IpOBaTL JUISL ce0s1 HOBEIE
3aJa44 B yqe6e ¥ TIO3HABaTEIIHLHOMN JOCATCIIBHOCTU, Pa3BUBATh MOTHBBI U HHTCPECCHI CBOCH IT03HABATEILHOU
JCATCIIBHOCTH,

e yYMEHHE CaMOCTOSATEIbHO IUIAHMUPOBATH ITyTH JTOCTH)KEHHS 1IENIeH, B TOM YHCIIe aIbTEPHATHBHBIE, OCO3HAHHO
BBIOMpaTh Hanboee 3GEeKTHBHBIE CTIOCOOBI PEIIeHHs YIeOHBIX ¥ ITO3HABATEbHBIX 33/1a4;

e YMEHHE COOTHOCHTBH CBOM JIEHCTBUS C IJIAHUPYEMBIMHU PEe3yIbTaTaMH, OCYLIECTBIATh KOHTPOIb CBOECH
JEeATEIbHOCTH B IIPOLIECCE JOCTHKEHUS Pe3ybTaTa, ONpeaeisaTh CocoOb! ACHCTBUI B paMKax
MIPEUIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATH CBOM JEHCTBHUS B COOTBETCTBHH C M3MEHSIOIICHCS
CUTYallleH;

o YMCEHHEC OLICHUBATD ITPABUJIbHOCTD BBIITOJIHCHUA y‘le6HOfI 3aaa4u, CcOOCTBEHHEIE BO3MOXKHOCTH €€ PpCLICHUAA,

o BJIaICHUEC OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, ITPUHATUA pemeHHﬁ " OCYIICCTBJICHUA OCO3HAHHOI'O
B1>160pa B y‘leGHOfI 1 I103HABATEIbHON ACATCIIBHOCTH,

o YMCEHHEC NTPOAYKTHBHO O6I]_I8.TLCH )51 B3aHMO):[eI>iCTBOBaTB B IIpornecce COBMECTHOM ACATCIIbHOCTH, YYUTBIBATH
MO3ULUHU APYTUX YUACTHUKOB ACATCIbHOCTH, 3(1)(1)6KTI/IBHO pas3peuiaThb KOH(bJ'II/IKTBI;

o BJIaJCHHUEC HaBbIKaMH HO3HaBaT€J’IBHOfI, y‘-Ie6H0-PICCJ'I€,Z[OBaT€J'IBCKOﬁ n HpOeKTHOﬁ JACATCIbHOCTH, HABBIKAMHU
pa3pCuICHUA HpO6J’I€M; CIIOCOOHOCTh ¥ TOTOBHOCTE K CaMOCTOATCIIBHOMY IMOUCKY METOJA0B PCIHICHU
MPaKTUYCCKUX 3a7a4, IPUMCHCHUIO PA3JIMYHbIX METOAOB ITO3HAHUA;



TFOTOBHOCTh M CITOCOOHOCTH K CAMOCTOSTEILHOMN I/IH(bOpMaHI/IOHHO-HO3HaBaTCJ'II:HOI>i JCATCIIBHOCTH, BKJIIOYast
YMCHUEC OPUCHTUPOBATLCA B PA3JIMYHBIX UCTOYHUKAX I/IH(bOpMaI_II/II/I, KPHUTUYCCKHA OILICHUBATL U
HUHTCPHPECTUPOBATH I/IH(I)OpMaI_II/IIO, NOoJIy4acMyI0 U3 pa3IN4HbIX UCTOUYHHUKOB;

yMEHHE UCIONIb30BATh CPEICTBA HH(DOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TexHonoruii (MKT) B perenuu
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3aI[MOHHBIX 3a/1a4 ¢ COONIOICHUEM TPeOOBaHM S)PTrOHOMHKH,
TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITHUECKUX HOPM, HOPM
“H(OPMAIMOHHON 0E30I1aCHOCTH;

BJIaJICHUE A3BIKOBBIMU CPCACTBAMU — YMEHUC ACHO, JIOTMYHO U TOYHO M3JIaraTb CBOIO TOYKY 3PCHUA,
HCIIOJIB30BAaTh aICKBATHLIC SI3bIKOBBIC CPEICTBA,

BJIaJICHHE HaBBIKAMU IT03HABATCIbHOM pe(bJICKCI/II/I KaK OCO3HaHUs COBCPIIaEMbIX ILCI\/'ICTBI/II\/'I 1 MBICJIUTCIBbHBIX
MpoucCCOB, UX PE3YyJILTAaTOB U OCHOBaHHP'I, T'paHull CBOCTO 3HAHUA YU HE3HAHM, HOBBIX ITO3HABATCIIbHBIX 3a/1a4
" CPEACTB UX NJOCTHIKCHUA,

B NPEAMETHOM HaANPpaBJICHUM:

c(OPMHUPOBAHHOCTH MPENICTABIICHUH 0 HEOOXOIUMOCTH JIOKA3aTeIbCTB MPU 00OCHOBAaHUH MaTEMaTHYECKUX
YTBEpKJIEHUI U POJIM aKCHOMATHUKH B MTPOBEICHUH AEAYKTUBHBIX PACCYKACHUM;

c(hOpPMHUPOBAaHHOCTH MOHATHIHOIO arapara 1o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHUKU, 3HAHUH OCHOBHBIX
TEOPEM, q)OpMy.H 1 YMCHUSA UX IPUMEHATH, YMCHUA NOKA3bIBaTh TCOPEMBI U HAXOAUTh HECTAHAAPTHBIC
CHOCOOBI PEIICHHS 3a1a4;

chOopMHUPOBAaHHOCTh YMEHHH MOJIETHPOBATH PeaibHbIE CUTYAIIHH, UCCIEN0BATH IIOCTPOSHHBIE MOJIENH,
HHTEPIPETUPOBATH MOIYYEHHBIA PE3yJIbTAT;

c(hOPMHUPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX IMOHITHIX MaTeMaTHUYECKOr0 aHajM3a M X CBOMCTBAX,
BIIaJICHUE YMEHUEM XapaKTEpHU30BaTh MOBEACHIE (PYHKITUN, NCTIOIH30BAHNUE TTOMYIEHHBIX 3HAHUH IS
OINMCAHUS U AHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

BIIZICHNE YMEHHMSIMH COCTaBJICHHS BEPOSATHOCTHBIX MOJIENEH 10 YCTIOBHIO 33a9H U BBIYHCICHUS
BEPOSTHOCTH HACTYIUICHHsSI COOBITHIA, B TOM YHCJIC C TPUMEHEHUEM (OPMYIT KOMOMHATOPUKU W OCHOBHBIX
TEOpEM TEOPUH BEPOSTHOCTEW; NCCIEOBAHNS CIYIaHBIX BEIMYHH 110 UX PACIPENEIeHHUIO.

* c(hopMHpPOBAHHOCTD MPEICTABICHIH O TEOMETPHUN KaK YACTH MHPOBOHM KyJIbTYPHI M O MECTE T€OMETPUH B
COBPEMEHHOW MUBIIIM3AINH, O CITIOCO0ax OMUCAHH HA MATEMATHIECKOM SI3BIKE SIBIICHHUI peallbHOTO MUPA;

* chopMHpPOBaHHOCTH MPEACTABICHUH O T€OMETPUIECKIX MOHATHAX KaK O BAKHEHIIINX MaTEMaTHIECKUX
MOJIEISIX, TIO3BOJISTFOIINX OMHMCHIBATH M U3y4YaTh Pa3HbIe MIPOIIECCHI U SBJICHUS;, TOHNMAaHNE BO3MOKHOCTH
AKCHOMAaTHYECKOT O TIOCTPOSHHSI MaTEMaTHIECKIX TEOPHil;

* BJIaJICHHE T€OMETPHUECKUM S3bIKOM; PA3BUTHE YMEHHS UCIIOJIb30BATh €ro AJIsl OIMCAHUS IIPEIMETOB
OKPYXKAaIOIEro MUpa; pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUN, H300pa3uTEIbHBIX YMEHNHN, HABBIKOB
FEOMETPUUECKUX MOCTPOCHUM;

* BJIAZICHHE METO/IaMH JOKA3aTEeIbCTB U aTOPUTMOB PEIICHNUS; YMEHUE X PUMEHSTH, TPOBOIUTH
JOKa3aTeIbHbIC PACCYXICHUS B XOJI€ PEIISHHs 3a/1a4;

* BJIaJICHHE OCHOBHBIMH MOHATHUSIMH O TUIOCKUX M IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, uX
OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTh YMEHHS PACIO3HABATh HAa YEPTEXaxX, MOJEIIX U B peaJbHOM MUDE
reoMeTpudeckrie GUrypsl; IpUMEHEHNE H3YYEHHBIX CBOWCTB FeOMETPUUYECKUX QUTYp U HOPMYIT TSI PELICHUS
reOMETPUYECKUX 3a/1a4 ¥ 3aJia4 C MPAKTUUYECKUM COJIEpKAHNEM;

¢ BJIAACHUC HABbIKAMH M CIIOJIb30BAHU I'OTOBBIX KOMIIBIOTCPHBIX ITPOTIpaMM IIpH PECIHICHUN 3a1a4.

10 kaacce

DJIEMEHTBI TCOPHUHU MHOXKECTB U MaTEMAaTHYSCKOM JIOTUKHU

BBIITYCKHUK HAYUUTbHCA:

OnepupoBaTh NOHATHSIMH: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOXKECTBO, YHCIIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOW MPSMOH, 3JIEMEHT MHOXKECTBA, IIOJIMHOYKECTBO, ITepeceUeHrEe U 00hEIMHEHNE MHOXKECTB,
OTPE30K, UHTEPBAI;



HaXOJMTh NiepeceueHue U 00bEAMHEHUE IBYX, HECKOIBKUX MHOXKECTB, MPEICTABICHHBIX TpapUIecKy Ha
YUCIIOBOW NPSMOM, HA KOOPIUHATHOM TJIIOCKOCTH;

CTpOUTH Ha YHCIOBOU HpﬂMOfI IMOAMHOXKECTBO YHMCJIOBOI'O MHOXKCCTBA, 3aJaHHOC HpOCTeﬁIHPIMPI YCJIIO0BUAMU,

ONCPpUPOBATH NOHATHUAMU: YTBCPIKICHUC (BI)ICKaSI)IBaHI/Ie), OTpHULIaHUEC

YTBCPIKACHUSA, UCTUHHBIC U JIOKHBIC YTBEPKACHUS, CJICACTBUC, YaCTHBIN

clly4aii o0IIero yTBep:kJeHus, KOHTpIpUMeEp;

pacro3HaBaTh JIOKHBIE YTBEPIKACHUS, OIIMOKU B paCCyKACHUIX, B TOM

YHCIie C UCIOIb30BAaHHEM KOHTPIIPUMEDPOB;

Hay4YUTCS HAXOJUTh MPOMEXKYTOK C BBIKOJIOTON TOYKOM, rpaduueckoe mpeacTaBIeHHEe MHOXKECTB Ha
KOOPAMHATHOM IMJIOCKOCTH;

MPOBEPATH MPUHAJIC)KHOCTE 2JIECMEHTAa MHOKECTBY, 3aJaHHOMY OIMMCAHUEM

B HOBceIlHeBHOﬁ JKU3HU U IIPA U3YUYCHHUH APYTUX MPEAMETOB:

BBIITYCKHUK HAYUUTHCA:

HCIIOJIB30BaTh YHCJIOBBIC MHOXECTBA Ha KOOpHHHaTHOﬁ HpHMOﬁ " Ha KOOp)II/IHaTHOI‘/‘I IIJIOCKOCTH JIsA
OonurcaHus p€aJIbHBIX MPOLECCOB U HBHeHHﬁ;

MIPOBOJUTH JIOTHYECKHE, TOKA3aTeIbHbIE PACCYKICHHUS B CUTYAIIHSIX MTOBCETHEBHON KU3HH, TIPH PEIICHUH
3a/1a49 U3 IPYTuX MPEIMETOB.

Ywucna B BEIpakKeHUs

Breimyckauk HayquTCs:

OnepupoBaTh MOHATHUSIMH: HaTypaIbHOE U IEJI0€ YHCIIO0, AETUMOCTh YUCEN, OOBIKHOBEHHAS IPO0b,
JecATHYHAas IpoOb, pallMOHATBHOE YMCII0, HPPAIIHOHATEHOE YMCII0, TPUOIKEHHOE 3HAUCHHUE YHCIIA, YACTh,
JIOJIsI, OTHOIIIEHHUE, TTPOLIEHT, MacIITao;

OIIEPUPOBATH MOHATHSIMH: JOTapu(M YUCIIA, TPUTOHOMETPUIECKasi OKPYKHOCTh, paAraHHas U TpaycHas

MEpa yrija, CHHYC, KOCUHYC, TAHI'CHC U KOTAHT'€HC YTJIOB, UMCIOIINX ITPON3BOJIbHYIO BEJINYNHY, YHUCJIa € U i ;

BBIIIOJIHATH apmbMemqecm/Ie JIEUCTBUS C HEIBIMU U paniioOHaJIbHBIMU YHCJIaMH, COUCTasA YCTHBIC U
IINCbMCHHBIC HpI/IéMLI, IIPUMCHSA IIPHU HCO6X0,HI/IMOCTI/I BBIYHCIIUTCIIBHBIC yCTpOﬁCTBa;

CPaBHHUBATh PAL[OHAJIbHBIC YHCTIa MEKAY COOOH; CPaBHUBATD C PAL[MOHAIBHBIMH YHCIAMH 3HAYCHUS LIENbIX
CTEIeHel Yuces, KOpHEeH HaTypajIbHOW CTENCHN U3 YMCe, JOrapu(MoB YHCeN B IPOCTHIX CIIy4asx;

BBIIOJIHATH HECTIOKHbIE IPE0Opa30BaHMS YHCIIOBBIX BBIPAKEHUH, COMEPIKAIMX CTEIIEH! YUCEN, KOPHU U3
qrcell, Jiorapu(Mbl YMCe; HAXOAUTh 3HaYCHU S KOPHS HATYPajJbHOW CTENEHH, CTEIEHHU C PALlMOHATBHBIM
MoKasareineMm, Jorapugma, UCIonb3ys IPH HEOOXOJUMOCTH BBIYHCINTENbHBIE YCTPOHCTBA;

MOJIb30BATHCS OLIEHKON M MPUKHUIKON IPU MPAKTHYECKUX pacdyETax;

1/1306pa>1<aTL TOYKaMH Ha KOOp,Z[PIHaTHOﬁ HpﬂMOfI LEJIbIC U pallMOHAJIBHBIC YK CJIa; LEJIbIC CTCIICHU YN CCII,
KOpHHU HaTypaJ'ILHOfI CTCIICHHU M3 YHCCII, J'IOFapI/I(i)MBI YHCCII B MIPOCTHIX ClIydasdXx;

BBINOJIHATH HECTIOXKHBIE IPE0Opa30BaHMs LETbIX U IPOOHO-PALlMOHATBHBIX OYKBEHHBIX BBIPA)KEHHH;
BBIPAXXaTh B MPOCTEHUIINX CIy4asx U3 PABEHCTBA OIHY IEPEMEHHYIO UYepe3 APYTrue;

BBIYUCIATH B ITPOCTHIX CIydadX 3HAUYCHHSA YUCIIOBBIX U 6YKB€HHI>IX BBIpa)KeHI/If/'I, OCYyHICCTBJIAA H606XO,I[HMBI€
IIOACTaHOBKH U npeoGpa3OBaHI/m;

BBIITYCKHUK HAYUUTCH:

MPOBOAMTH TI0 U3BECTHBIM (POPMYJIaM U MpaBHiiaM MpeoOdpa3oBaHusl OYKBEHHBIX BBIPAKEHHUH, BKIIOYAIOMINX
CTEIeHH, KOPHH, JIorapu(Mbl U TPUTOHOMETpHUYECKHE (DOPMYJIBL;



e  HaxXOJWTh 3HAUCHHUS YMCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIIASA HEOOXOTUMBIC MTOICTAHOBKH U
npeoOpa3oBaHus;

L 1/1306pa>1<aT1> CXCMATUYCCKHU YI'OJI, BEIMUMHA KOTOPOI'O BBIPpAKCHA B rpaaycax WJIK paardaHax;

e  OLIGHMBATh 3HAKU CHHYCa, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCa KOHKPETHBIX YIJIOB; UCIOIb30BaTh NP pelICHUH
3a1a4 TaOJIMYHbIC 3HAUCHUS TPUTOHOMETPUIECKUX (YHKIUH YIIIOB;

e  BBINOJHSTH NIEPEBOJI BEIMYUHBI yIIa U3 PaJMaHHONH MEphI B TPayCHYIO U 00paTHO.
B noBceHeBHOIl dKM3HU M NPU U3YYEHUH JAPYTHX NPeIMETOB:
BBIIYCKHUK HAyYUThCS:

° BBIITOJIHATH I[GIZCTBI/ISI C YUCJIOBBIMHU JAaHHBIMU IIPH PCHICHUUN 3a1a4 IIPAKTUYCCKOI'0 XapaKTepa U 3ajiaq U3
Ppas3InYHbIX obacrei 3HaHI/II71, HCIOJIB3YS IIPU HGO6XO}Z[I/IMOCTI/I CIIPpaBOYHBIC MATCPpHAJIbl U BEIYUCIUTCIbHBIC
YCTpOICTBA;

L COOTHOCHUTDH p€aIbHbIC BEIINYNHBI, XapaKTCPUCTUKH 00BEKTOB OKpYXaromero Mupa ¢ X KOHKpETHbBIMU
YHCJIOBBIMHU 3HAYCHUAMH,

e  UCMOJH30BATH METOBI OKPYTJIEHNS U MPUKHUIKU MIPY PEIIeHNH MPAaKTUYECKUX 3a]]a4 TOBCEAHEBHOM KHU3HU
BBIITYCKHUK HAyYUTCS:

e  OLIEHWBATh, CPABHUBATH U UCIIOIH30BATH MTPH PELICHUH MTPAKTHIECKUX
3a/1a4 YMCIIOBBIE 3HAYEHUS PEATbHBIX BETMYNH, KOHKPETHBIE YHCIIOBBIE
XapaKTePUCTUKNA O0BHEKTOB OKPYKAIOIIEro MHUpA.

YpaBHEHUS U HEpABEHCTBA

BrIycKHUK Hay4HTCS:
e Pemarh JIMHEHHBIC YPAaBHEHUS M HEPABEHCTBA, KBAJIPATHBIC YPaBHECHHS;
e pemiath Jorapuh)MUIECKUE U MOKA3aTEIbHBIC YPABHEHHS BHIA

loga(bx + ¢) = d, a>* ¢ = d (rze d MOXKHO IPEACTABUTD B BUJE CTEIIC-

HU C OCHOBaHHEM a) M HEpaBEHCTBA BUa loga X

MOKHO MIPEJICTABUTH B BHIE CTEMICHH C OCHOBAHHEM a);

e  TIPUBOAMTH HECKOIBKO MPUMEPOB KOPHEW TPUTOHOMETPHUIECKOTO YPaBHEHHS BUA Sin X = a, cos X =a, tg X =
a, ctg X = a, T/Ie a — TaONMYHOE 3HAYEHUE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOI (PyHKIINH;

BBIITYCKHHUK HAYYUTCA:

e  pemaTh HECJIOXKHbIC PAlMOHAIBHBIC, T0KAa3aTeNbHbIE, IOrapuPMUIECKUE, TPUTOHOMETPUIECKHE YPAaBHEHHUS,
HEpPaBEHCTBA U UX CHCTEMBI, [IPOCTEiIINe HppalOHaIbHbIE YPaBHEHHUS U HEPaBCHCTBA,;

®  HCIIOJb30BAaTh METOABI PELICHNS YPABHEHUI: IPUBEAECHHUE K BUAY «IIPOU3BEACHUE PABHO HYJIIO» WUIH
«4acTHOE PaBHO HYJIIO», 3aMEHa NIEPEMEHHBIX;

®  HCIOJb30BATh METOA MHTEPBAJIOB ISl PEILICHHUS HEPABEHCTB;
®  HCIOJb30BATh rpa)UUeCKUil METo AJIsl NPUOIMKEHHOTO PEIleHus] YpPaBHEHUH U HEPaBEHCTB;

e  1300pakaTh HA TPUTOHOMETPHUUECKON OKPYKHOCTH MHOKECTBO PELICHUH TPUTOHOMETPUUECKUX YpaBHEHUH U
HEpPaBEHCTB.

B noBcenHeBHOI JKM3HM M IPU M3yYeHUH APYTUX NPEAMETOB!
BbinmyckHUK Hay4IuTCS:

o COCTAaBJIATh U pCUIATh YPAaBHCHUSA, CUCTCMBI ypaBHCHI/Iﬁ 1 HCPABCHCTBA IIPH PCIICHUN HECIIOKHBIX
MPaKTUYCCKUX 3aJ1a4 U 3a/ia4 U3 JpYyrux y‘Ie6HBIX npeaMETOB,

BBIITYCKHUK HAYUUTCH:



. HCIIOJIB30BAaTh YPAaBHCHHA U HCPABCHCTBA IJIA IMMOCTPOCHUA U UCCIICJOBAHUS HpOCTCﬁIHPIX MAaTEMATHYCCKUX
mojaenein peaJIbHBIX CI/ITyaHI/Iﬁ WJIU MPUKIIAAHBIX 3a1a4;

. YMETb UHTEPIIPETUPOBATH HOHy‘ICHHLIﬁ Ipu pCIICHUH YPaBHCHU A, HCPABCHCTBA UJIM CUCTEMBI PE3YJibTaT,
OICHHUBATH €10 HpaBI[OHOI[O6I/IC B KOHTEKCTE 3aJJaHHOM peaﬂLHOﬁ CUTyalluu UJin HpHKHaHHOﬁ 3aga4u.

DyHKIIUU
BBIITyCKHUK HAYYUTCS:

e  OmepupoBarh MOHATHIMHU: 3aBUCUMOCTD BEUYHH, (GYHKIHS, apryMEHT 1 3HaueHUe (PyHKINH, 00IacTh
OIpeIeTIeHNs] 1 MHOYKECTBO 3HAUEHUH (QYHKINH, IpadyK 3aBUCUMOCTH, Tpaduk QYHKINH, HYJIN QYHKIUH,
MPOMEXYTKH 3HAKOMIOCTOSIHCTBA, BO3pacTaHHWEe U yObIBaHKE (DYHKIIUHM HA YUCIOBOM ITPOMEKYTKE,
HaunOoJblliee 1 HaMMeHbIIee 3HaueHHus (DYHKIIMU Ha YUCIIOBOM IIPOMEXYTKE, Tepuornyeckas pyHKIHs,
nepuo/, 4étHas 1 Hed€THAS QYHKIHUH;

e  ONEpHPOBATH MOHATHAMU: MIPsIMasi M 00OpaTHAas MPOMOPIUOHANEHOCTb, JIMHEHHAsI, KBaIpaTHIHAs,
norapudmMuyecKas ¥ nokasatenbHas QyHKIHH, TPUTOHOMETpUIecKue QpyHKIIHH;

e pacro3HaBaTh rpaduku GyHKIUH NPAMON U 00paTHON MPOIMOPIIMOHAILHOCTH, IUHEWHOM, KBaIpaTHIHOH,
Jiorapu(pMHUECKOH, TTOKA3aTEeIbHON U TPUTOHOMETPHYECKUX (DYHKIIMHA U COOTHOCUTH UX C (POPMYJIaMH,
KOTOPBIMHU OHM 3a/IaHbI;

e  HaXOAWTH MO rpaduKy NPUOIMKEHHO 3HAUCHUST QYHKIMH B 33JaHHBIX TOYKAX;
BBIITYCKHUK HAY4YMTCS:

e  pelaTh YpaBHEHUs, IPOCTEHININE CUCTEMBI YPaBHEHU, UCTIONB3YS CBOMCTBA (DYHKIMH 1 UX TPAQUKH.
B noBcenHeBHOIi ;KM3HU M PU U3YyYeHUH APYTUX Yy4eOHBIX MPEAMETOB:
BBITyCKHUK Hay4uTCs;

e  ONpEAeNATh 10 rpadukaM U UCIONIB30BATh AJISl PELICHUS IPUKIAaJHbIX 3a

Jlad CBOICTBA peallbHBIX MPOIIECCOB W 3aBHCUMOCTEH (HAanOOMbIIINE U HANMEHBIIHE 3HAUCHHUS, TIPOMEXKYTKH
BO3pacTaHus U YObIBaHUS, TPOMEKYTKH

3HAKOIIOCTOSIHCTBA, ACUMIITOTHI, IIEPUOJ U T. I1.), THTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON
MPAaKTHYECKOW CUTyaluu;

Hcropust 1 MeToIbI MATEMATHKH

BeinyckHuK Hay4IuTCs:
e OnuceiBaTh OTJEIbHBIC BBIIAIOIINECS PE3YJIBTATHI, IOTYUEHHBIC B XO/I€ pa3-
BUTHS MAaTEMaTHKH KaK HAYKH;

e  3HATh IPUMEPHl MATEMATUYECKUX OTKPBITUMA U UX aBTOPOB B CBSI3U C OTEUECTBEHHOM M BCEMUPHOM UCTOPUEH;
MPEACTABIATH BKJIA] BHIIAIOLINXCS MATEMATHKOB B Pa3BUTHE MaTEMAaTUKU U MHBIX HAyYHBIX O0JIacTel;

o IOHUMATB POJIb MATEMAaTUKU B Pa3BUTUU POCCI/II/I;

o MMPUMEHATH U3BECTHLIEC METOAbI IPU PEHICHUN CTaHAAPTHBIX U HECTAHAAPTHBIX MAaTEMATUYCCKUX 3aa4;
HCIIOJIB30BAaTh OCHOBHBIC METOABI 10KA3aTCIIbLCTBA, IPOBOAUTD AOKA3aTCIbCTBO U BBIIIOJIHATL OIIPOBCPIKCHUC,

o 3aMCUaThb U XapaKTCPU30BaTb MATECMATUYICCKHNC 3aKOHOMCPHOCTU B 0pr>1<a10mel?1 ,Z[efICTBHTeJILHOCTI/I " Ha UX
OCHOBC XapaKTCpHU30BaTh KpAaCOTy U

COBCPUICHCTBO OKPY’KAarOLICro M1upa, a TaAKKe HpOI/I3B€,I[€HHﬁ HCKYCCTBA,

o MNPpUMCHATH HpOCTefIIHPIe MporpaMMHBbIC CPEACTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI IIPH
peIICHNHN MaTEMATUYCCKUX 3a1a4.

BeinyckHuK HAyYHTCH:
I'eomeTpusn

— ONepUPOBaTh MOHATHAMHE: TOYKA, IPSIMAasi, TNIOCKOCTh, MAPAIIETbHOCTD U MIEPIICHINKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH;



— pacno3HaBaTh OCHOBHBIE BUAbI MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMu/ia, TPSIMOYTOIbHBIN Mapaienenumnen, Kyo),
BJIa/ICTh CTAHJAPTHON Kiaccu(pHUKaKUe MPOCTPaHCTBEHHBIX QUTYD (TMpaMUIbL, TPU3MBI, TapaJuIeN CIHUIICABI );

— n300paxaTh U3ydaeMble (QUTYpPBI OT PYKH U C IPUMEHEHHEM MTPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;

- ONMCHIBATh B3aMHOE PACIIONOXKEHHUE MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

— npuMeHsATh TeopeMy [Iudaropa npu BEIYMCICHUH SIEMEHTOB CTEPEOMETPHUYECKUX QUTYD;

- HaXOJUTh TUIOIIAAN TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB, TEOMETPUIECKUX TeJl C IPUMEHEHUuEM (HopMyIT;
— BBIYUCIATH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE;

— MPUMEHSATh reoMeTprUecKre (GaKThl AJIsl pelIeHus 3a1a4, TPEIoNararoliX HECKOIBKO [IaroB PeIeHus, eclin
YCJIOBUSI IPUMEHEHUS 3a1aHbl B SIBHOH (hopme;

— peliaTh 331241 Ha HaXOXKJ/ICHHE TeOMETPUIECKUX BEJTMYMH N0 00pa3aM W allTOpUTMAM;
— (opMyIUpoBaTh CBOWCTBA U MPU3HAKH QUTYP;

— JI0Ka3bIBaTh FT€OMETPUUYECKUE YTBEPKACHHUSL.

B noBcenHEBHOM )KU3HU U IPU U3YYEHHUU IPYTUX MPEAMETOB:

— COOTHOCHTH a6CTpaKTHI)Ie TCOMETPHUYCCKUEC ITOHATUA U (1)aKTBI C p€aJIbHBIMU KN 3HCHHBIMHA 00BbEKTaMU U
CUTyallusIMHU,

— MCIONL30BaTh CBOMCTBA IIPOCTPAHCTBCHHBIX I'COMETPUUCCKUX q)Hpr JJId pEHICHU TUIIOBBIX 3a1a4
MIPAKTUYCCKOIr'0 COACPKAHUA,

— COOTHOCHTD TUTOII/IA TIOBEPXHOCTEH TeNl OJJMHAKOBON ()OPMBI Pa3IMIHOrO pa3Mepa;
— COOTHOCHTH 00BEMBI COCYJIOB OJTMHAKOBOW (hOPMBI pa3ITHMUHOTO pa3Mepa;

— OIICHMBATh (POPMY MPABUIBHOTO MHOTOTPAHHHUKA ITOCIIE CIHIIOB, CPE30B U T. I1. (OMPEeNsaTh KOINIECTBO BEPIIHH,
p&06ep M TpaHel MOTYYEHHBIX MHOTOTPAHHHUKOB);

— HCIOJIb30BaTh CBOMCTBA TEOMETPHUYECKUX (DUTYD [UISl PEIICHHUS 3a/1a4 IIPAKTHUECKOT0 XapaKkTepa U 3ajad 13
Ipyrux oojactell 3HaHUH.

HCTOpI/IH 1 MCTOJbI MaTEMATUKHU
—- OnuceBaTh OTAEJIbHBIC BHIAAIOIIUECS PE3YJIbTATHI, ITIOJTYYCHHBIC B XOA€ PA3BUTHA MATCMATHUKH KaK HAYKHU;

— 3HATh MPUMEPHI MATEMATUUYECKUX OTKPHITUHA U UX aBTOPOB B CBSI3U C OTEUECTBEHHOW Y BCEMUPHOM HCTOpHUEH;
MIPEJCTABIIATH BKIIAJ BRIAAIOIINXCSI MATEMAaTHKOB B pa3BUTHE MAaTEMaTHKN M MHBIX HAYYHBIX 00IacTei;

— IIOHHUMAaTh pPOJIb MAaTEMATHUKU B Pa3BUTHU POCCI/II/I;

-— NPUMCHATH U3BECTHBIC METOJbI ITPU PEIICHUN CTAaHAAPTHBIX U HECTAHAAPTHBIX MATEMATHYCCKUX 3a1av;
HCIIOJIb30BaTh OCHOBHBIE METOJbI IOKA3aTEIbCTBA, IPOBOAUTH JOKA3aTCIILCTBO U BBIIOJIHATD OIIPOBEPIKEHUE,

— 3aMedaTh ¥ XapaKTePH30BaTh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B OKPY’KAIOIIEeH ICHCTBUTENILHOCTH U Ha X
OCHOBE XapaKTEpH30BaTh KPACOTy U COBEPIICHCTBO OKPYIKAIOIIEro MHpa, a TakKe MPOU3BEICHUI HCKYCCTBA;

-IPUMEHSTH MIPOCTEHIINE IPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBbI TIPH PEIICHUH
MaTeMaTHYECKHX 3a/1a4.

11 kaace

DIIEMEHTBI TCOPHUHU MHOXKECTB U MaTEMAaTHYSCKOM JIOTUKU

BBIITYCKHUK HAy4YHUTCS:

* ONEPUPOBATH MOHATHAMMU: YTBEPKIEHNE (BBICKA3bIBAHUE), OTPUIIAHNE

YTBEPKJIEHUS, HICTUHHBIE U JIOXKHBIE YTBEPIKICHHUS, CIEICTBHE, YACTHBIN

city4dail 00IIero yTBepkJeHus, KOHTpIpUMeEp;

* pacro3HaBaTh JIOXKHbBIE YTBEPKICHHS, OLIMOKH B PACCyXKACHHIX, B TOM YHCIIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB;

BBIITYCKHUK HAYUUTCH:



e  ONEpPHPOBATH MOHATHEM OINpE/eeHHs, OCHOBHBIMHU BHIAMH OIPEIeIeHUI
U TEOPEM;
B noBceaHeBHOM KU3HHM M MPH U3yYEHUH IPYTHX MPEAMETOB:

BBIITYCKHUK HAYUUTCH:

e IIOCTPOEHUS U UCCIENOBAHUS IPOCTEUIIINX MATEMAaTUYECKUX MOAEIEH
DyHKINHT
BbIITyCKHUK HAYy4YUTCS:

e OmnpeaenATs no rpaduky cBoicTBa QyHKINH (HYJIH, IPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKU
MOHOTOHHOCTH, HanOOJIbIIINE U HAMMEHBIIINE 3HAUCHHUS U T. I1.);

e  CTPOWTH dCKH3 rpaduka QyHKIHHU, YAOBIETBOPSIONIEH IPUBEAEHHOMY HA00pY

yCIOBUH (TPOMEXKYTKH BO3pacTaHus M yObIBaHUS, 3HAUCHHE (QYHKIIUH B 33JJaHHON TOYKE, TOYKHA SKCTPEMYMOB,
ACHMIITOTHI, HyJTH (pyHKIINY;

e  BJIAJICTh MOHATHUEM: TPUTOHOMETPpUYECKHE QYHKIHH; CTPOUTH UX IpaduKu
Y yMETh IPUMEHSTHh CBOMCTBA TPUTOHOMETPHYECKUX (PYHKIIMN MPU PELICHNH 3a7ad;

e  BJAJIETh MOHATHEM: ACHMITOTA; YMETh €r0 IPUMEHSTH MPH PEIICHUN
3a/1a4;
B noBcenHeBHOIi ;KM3HU M TPU U3YyYeHUH APYTUX y4eOHBIX MPeAMETOB:
BBIITyCKHUK HAYYUTCS:

e  ONpeneNATh 1o rpadukaM MpocTelIme XapakKTepPUCTUKA TIEPHOANICCKUX
MIPOIIECCOB B OMOJIIOTUH, IKOHOMHKE, MY3BIKE, PAINOCBSI3U H T. TI. (AMILTH-

Tynaa, Iepuos 1 T. II.).

DIIeMEHTBI MATEMAaTUYECKOr0 aHaI1u3a

BeinyckHuK Hay4IuTCs:

e OmnepupoBaTh NOHATHAMHU: IPOU3BOIHAS (QYHKIMM B TOUKE, KacaTeabHas K
rpaduky GyHKIHUH, TpoU3BOgHAS (PYHKINH;

e  ONpeAeNnATh 3HaAUYCHHE MPOU3BOAHON (YHKIIUH B TOUKE [0 N300paKEHUIO
KacaTelbHOU K rpaduKy, MpOoBeNEHHON B ATON TOUYKE

e  BBIYMCIATH IPOU3BOIHYIO OJHOYIEHA, MHOTOWIEHA, KBaAPATHOT'O KOPHS,
MIPOU3BOAHYIO CyMMBI (DyHKLIUH;

e  BBIYMCIIATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUH U UX KOMOMHALNH,
UCTIOJIB3YsI CIPABOYHBIE MaTEpHAIbL;

e HccieaoBaTh (PyHKIMK HA MOHOTOHHOCTb, HAXOJUTh HAMOOIbIINE U
HaMMEHbILUE 3HaYCHUS! QYHKIHHA, CTPOUTH T'paQUKH MHOTOWIEHOB U
MPOCTHIX PALMOHAIBHBIX (QYHKIUIA C UCIIOIB30BAHUEM anapaTa MaTeMaTHUECKOTr0 aHajn3a.
B noBcenHeBHOI JKM3HM M IPU M3yYeHUH APYTUX y4eOHBIX MPeAMETOB:

BbinmyckHUK Hay4IuTCS:



. MOJIb3YyACh Fpaq)I/IKaMI/I, CpaBHUBATb CKOPOCTHU BO3paCTaHUA (pOCTa, MOBBIIICHUWS, YBCIIMYCHUSA U T. H.) njm
CKOpOCTH y6I>IBaHI/I$1 (HaI[eHI/I}l, CHUKCHUSA, YMCHBIICHUA U T. 1'[.) BCJIMYMH B pCAJIbHBIX IMPOLECCax;

o COOTHOCHUTH Fpaq)I/IKI/I PCalbHLBIX ITPOLECCOB U 3aBHCHUMOCTEH C UX OIIKMCaHUAMH, BKIIIOYarOIUMHU
XapaKTCPUCTHUKU CKOPOCTU U3MCHCHUS (6BICTpBII>'I POCT, MJIaBHOC IMOHUKCHUC U T. H.);

e  UCIOJIB30BATh I'pa)MKU PeabHBIX MPOIECCOB ISl PEUICHUS HECIOKHBIX
MPUKIIAIHBIX 33/1a4, B TOM YHCIIE ONpeesss o rpaduky CKOPOCTh X0/1a
mporecca;

e pemaTh NPUKIAIHBIC 3a7a9d U3 OUOIOTUH, (PU3UKH, XUMHUH, SKOHOMHUKHU

" JpYyIrux nNpeaMeToB, CBA3AHHBIC C UCCIICJOBAHUCM XapaKTCPUCTUK PCAJIBHBIX IMTPOUCCCOB, HAXOXKICHHUEM
HauOOIBIINX U HAUMEHBIIINX 3Ha‘-ICHI/II\/'I, CKOPOCTU U YCKOPCHHA U T. II., MTHTCPIPETUPOBATH IOJYYCHHBIC PE3YJIbTATEIL.

CratucTuka u TEOPHUS BEPOSITHOCTEHN, JIOTHKA 1 KOM6I/IH3TODI/IKa

BbIITyCKHUK Hay4UTCS:

° OHepI/IpOBaTB OCHOBHBIMHU O CATCIIbHBIMHA XapaKTEPUCTUKAMU YU CIIOBOT'O
Habopa: cpenHee apupMeTuIecKoe, MeIiaHa, HauOoJIbIIee U HAUMEHBIIICE
3HAYCHUS,

° OnepUpOBaATh MOHATUAMU: HaCTOTA U BEPOATHOCTDH CO6BITI/I$[, CquaﬁHBIﬁ
BBIGOp, OIIBITHI C PABHOBO3MOXHBIMU 2JIEMEHTaPHBIMU CO6I>ITI/I$IMI/I;

e  BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE MOJCYETA YKCTIa UCXO/IOB;

e  UMETh MPEJCTABIECHUE: O IUCKPETHBIX U HEMPEPHIBHBIX CIYYAHBIX BETMINHAX U PACIPENEICHUIX, O
HE3aBHCHMOCTH CITy4alHBIX BETUYHH; O

MaTeMaTHYeCKOM OKUIAHWH U AUCHEPCHH CIyYailHBIX BETUYUH; O HOPMaJbHOM PacHpeAeseHHH U IPUMepax
HOPMAJTBHO PacHpefe’EHHBIX CITyYaiiHbIX BEUYNH;

e TIOHMMATh CYTh 3aKOHA OOJBIINX YUCET M BHIOOPOUYHOTO METO/Ia M3MEPEHUS BEPOSITHOCTEH;
e  UMETh MPEJCTaBIEHUE 00 YCIOBHOW BEPOSITHOCTH H O TOJTHOW BEPOSTHOCTH, IIPUMEHATH WX B PEIICHHUH 33134,
e  UMETh MPECTABIEHUE O BAXXHBIX YACTHBIX BUAAX paclpeAereHHi 1

MIPUMEHATH UX B PEIICHUH 3a]1ad;
e  HMETh [IPEICTABICHUE O KOPPEISLUU CIyYalHbIX BEIUYHH, O JIMHEHHOU perpeccuu.

B noBcenHeBHOIT ;KM3HU M TPU U3YyYEHUH APYTUX MPEAMETOB!

BreimyckHuk HayduTCs:
e  OLIEHWBATh, CPABHUBATH M BEIYMCIATH B MIPOCTHIX CIy4asx BEPOATHOCTH

COOBITHH B peaNbHOH KU3HU;
e  YHTaTh, COMOCTABIATH, CPABHUBAThH, HHTEPIIPETUPOBATE B POCTHIX CIIydasx

peanbHbIe JaHHBIE, IPEICTABICHHBIC B BUE TaOIUII, JHarpaMm, rpadrKoB;

TekcroBbIe 3aga4u

BbinyckHUK HAay4IuTCS:

e Pemate HecI0KHBIE TEKCTOBBIE 3a/1a4H Pa3HbIX TUIIOB, pEIIaTh 3a4a4l
Pa3HBIX THIIOB, B TOM YUCJIE 334y TOBBIIIEHHON TPYJHOCTH;

e  BBHIOMpATh ONTHUMAIBHBIA METO]] PEIICHN 3aJaul, pacCMaTpHUBas pas-

JIMYHBIC MCTOIbI;



. AHAJIM3HUPOBATL YCIIOBUEC 3aJa4u, CTPOUTD IJId eé pelieHrud MaTEMAaTUYCCKYIO MOJCIIb, IIPOBOJUTDH
JAOKa3aTCIIbHBIC PACCYKIACHU A,

e [OHHMMAaTh U MCIIONB30BATh AJIsI PELICHHs 3a1aui HH(OpMAaIKIo, MPEACTABICHHYIO B BU/IE TEKCTOBOW U
CHMBOJIHOH 3aIIMCH, CXEM, TaOJHII, AUarpaMM, rpa)KoB, pUCYHKOB;

e  IeiCTBOBATH MO AJITOPUTMY, COACPKAIIEMYCS B YCIIOBHH 3a1auH;

*  HCIOJB30BATh JIOTHUECKHUE PACCYKICHUS TIPU PEIICHNH 3a/1a4H;

e paboTaTh ¢ U30BITOYHBIMHU YCIOBUSIMH, BEIOMpAst u3 Bcell HH(pOopMaluu
JlaHHBIC, HEOOXOIMMEBIE ISl PEIICHHS 3a]a4u;

e  OCYUIECTBIISITH HECIOKHBIN Mepe0Op BO3MOXKHBIX pelIeHUH, BRIOHpas U3
HUX ONTHMAJIBHOE 10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH;

o AHAJIM3HUPOBATH U UHTCPIIPETUPOBATH MMOTYUCHHBIC PCIICHUSA B KOHTCKCTE YCIIOBUA 3a/1a4U, BI)I6I/IpaTI)
peuiCHusA, HEC MPOTUBOPEYAIINEC KOHTCKCTY,

e  pemaTh 33724 Ha PAacYET CTOMMOCTH IOKYIIOK, YCIIYT, ITO€3JI0K H T. IL.;

e  pelaTh HECIOXKHBIE 33]1a4H, CBSA3aHHbBIE C JOJIEBBIM YYaCTUEM BO BIaJIeHUU QUPMOH, IPEATIPHIATHEM,
HEJABUKUMOCTBIO;

o peuiaTth 3a1a4u Ha IMPOCTHIC ITPOUCHTHI (CI/ICTCMI)I CKHIOK, KOMI/ICCI/II/I) " Ha BBIYHCJICHUEC CJIIOKHBIX IIPOILCHTOB
B Pa3JIMYHBIX CXEMaX BKJIaA0B, KPEAUTOB U HUITOTCK;

e pelaTh NPaKTHYECKUE 3a7auH, TPEOYIOIINE UCIIOIb30BAHUS OTPHUIIATEIBHBIX YUCEN: Ha ONPEICICHNE
TEMITepaTypbl, MTOJI0KEHUST HA BPEMEHHOM OcH (10 HAIlleH dpbI U TIOCIIe), TITyOUHBI/BBICOTHI, HA IBIXKEHHE
JICHSKHBIX CPeACTB (MPUX0A/pacxon) u T. I1.;

e  WCHOJH30BATH MOHITHE MacmTaba sl HaXOXKJICHUS PAaCCTOSTHUN W JUTHH Ha KapTax, IJIaHaX MECTHOCTH,
IJIaHAX TTOMENICHUH, BRIKPOMKaX, MPU PaboTe Ha KOMITBIOTEPE .

B noBcenHeBHOI1 ;KM3HU M IPU U3yYeHUH APYTUX NMPEAMETOB:
BreimyckHuk HayquTCs:

e pemaTh MPaKTUYECKHE 3a7a9 1 33/Ia4H U3 APYTUX MIPEIMETOB.

e pemaTh 33/a4H, TpeOyromIre mepedopa BapruaHTOB, TPOBEPKU YCIOBHUH,
BBIOOpA ONTUMAJIBHOTO PE3YIBTATA;

e  aHAJIM3HMPOBATh U MHTEPIPETHPOBATH PE3YJIBTATHl B KOHTEKCTE YCIOBUS 3aa4H, BBIOMPATD PEILICHUS, HE
MPOTHBOpEYAIINE KOHTEKCTY;

*  TEPEBOIUTH NPH PEIICHNUH 3a1a9i HH(POPMALUIO U3 OHOI (GOPMBI B APYTYIO, HCIIONIB3YS TIPH
HEOOXOAMMOCTH CXEeMBI, Ta0IHIIBI, TPadUKH, TUATPAMMBIL.

BpInyCKHMK HAYYHUTCS:
I'eometrpus

— pacno3HaBaTh OCHOBHBIE BUABI TEJl BpalleHus (KOHYC, IMIMHAP, cdepa U 1map), BIaJeTh CTaHAAPTHON
KJaccu(uKalyei NpoCcTpaHCTBEHHBIX UTYD

— n300paxath U3ydaeMble (GUTYPBI OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
— Jenath (BBIHOCHBIE) MJIOCKME YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

— U3BJIEKATh, HHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HH(OPMALIKIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢urypax, npeacTaBiIeHHYIO Ha YEPTEKaxX U PHCYHKAX;

— npuMeHATh TeopeMy [Iudaropa npu BEIYUCICHUH SIEMEHTOB CTEPEOMETPUUECKUX UTYD;

HaxoauThb 00BEMBI U mionraan HOBerHOCTefI TCJI BpAalICHUS, TCOMCTPUICCKUX TCJI C MPUMCHCHUCM q)OpMy.TI;



— HNPUMCHATH TCOMECTPUUCCKUC (paKTI)I AJIA peHICHHUA 3a4a4, MPEAIojaararomux HECKOJIbKO IaroB pelicHus, €Ciin
YCJI0BHA TIPUMCHCHHA 3aJaHbl B SIBHOM (bopMe;

— pemiaTh 331241 Ha HaXO0XK/ICHHE TeOMETPUIECKUX BEIUYHH 110 00pa3laM WK alrOpUTMaM;
— (dopMynIupoBaTh CBOWCTBA U MPU3HAKK QUTYD;

— JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS.

BBITYCKHHK HAYYHUTHCS:

- ONMCHIBATh B3aMHOE PACIIONOXKEHHE MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTRE;

-CTPOUTH CEYEHHs] MHOTOT paHHHUKOB;

— - BBIYUCIIATH PACCTOSHUS U YTJIbI B IPOCTPAHCTBE;

— MIPUMEHSTh reoMeTprUYecKre (GaKThl sl pelieHus 3a/1a4, TPEoNararolliX HECKOJIBLKO [IaroB PeIeH s, eclin
YCJIOBUSI IPUMEHEHUS 3aJIaHbl B SIBHOH (opme;

— peliaTh 331241 Ha HaXO0XKJ/ICHHE TeOMETPUIECKUX BEIWYHH 110 00pa3liaM WM allrTOpUTMaM;
— (opMyIUpoBaTh CBOWCTBA U MPU3HAKH QUTYP;

— JO0Ka3bIBaTh I'COMCTPUUCCKUEC YTBCPIKICHUA.

B noBcenHeBHOM )XKU3HU U IPU U3YYEHHUH IPYTUX NPEAMETOB:
BBIITyCKHUK HAYyYUTCS:

— COOTHOCHTH a6CTpaKTHI)Ie TCOMETPHUYCCKUEC ITOHATUA U q)aKTBI C p€aJIbHBIMU )KN3HCHHBIMU 00BbEKTaMU U
CUTyallusIMHU,

— HCIIONIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (GUTYP IS PEIICHUS TUIIOBBIX 33124
MPAKTHIECKOTO COMIEPIKAHUS;

COOTHOCUTH 00BEMBI COCYIOB OTMHAKOBOM (DOPMBI pa3IMUHOTO pa3Mmepa;
BBIMTYCKHHK HAYYHTHCS:

— HCIIOJB30BaTh CBOMCTBA T€OMETPHUYECKUX (DUTYp UL PEIICHHS 33/1a4 IIPAKTUIECKOr0 XapaKTepa 1 3a1ad U3
Ipyrux objacrel 3HaHWH.

BekTopb! 1 KOOpAMHATEHI B TPOCTPAHCTBE
BreimyckHuk HayquTCs:

— OmnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMH, CKAJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJNTMHEAPHBIE U
KOMIIJIAaHAPHBIE BEKTOPBI;

— HaXOJOWUTh KOOPIMHATHI BEPIINH KyOa U MPSMOYTOJILHOIO MapajJiesenumnena, pacCToSHIE MEKAY AByMS TOUKAMU;
BBIITYCKHUK HAy4IUTHCS:

— HAaXOAUTb CYMMY BCKTOPOB U IIPOU3BCACHUEC BCKTOPA Ha YUCIIO0, YT'OJI MCXKY BCKTOpAMHU, CKAJISIPHOC
MMPOU3BECACHUC, PACKIIAIbIBATh BEKTOP IO JABYM HCKOJUIMHCAPHBIM BEKTOPAM;

— 3aJaBaTh MJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CHCTEME KOOPIHHAT;

— pemaTh NpocTelIIre 3a1a41 BBEICHHEM BEKTOpHOTro Oasuca.

Hcropus u Meronsl MaTeMaTHKH

BbinmyckHUK Hay9uTCS:

—- OnuceBaTh OTAEIbHBIE BHIJAIOIIUECS PE3YIbTATHI, OTYUYEHHbIE B X0/1€ Pa3BUTHSI MATEMATHKH KaK HAYKH;
— 3HaTh IPUMEPHI MATEMATHYECKNUX OTKPBITHI M X aBTOPOB B CBSI3U C OTEUECTBEHHONW U BCEMUPHOW NCTOPHEH;

— HOHUMATh POJIb MAaTEMATHUKHU B PA3BUTHU POCCI/II/I;



— OPUMCHATH U3BECTHBIC METOALI ITPU PCIICHUN CTAHAAPTHLIX U HCCTAHJAPTHBIX MATEMATHUYCCKUX 3aaaY;
HCIIOJIB30BAaTh OCHOBHBIC METOAbI 10KA3aTCIIbCTBA, IPOBOJAUTH JOKA3aTCIILCTBO U BLIITOIHATE OIIPOBCPIKCHUC,

— 3aMeyaTh U XapaKTepHU30BaTh MATEMATHICCKIE 3aKOHOMEPHOCTH B OKPY XKArOIeh AeHCTBUTEILHOCTH U HAa UX
OCHOBE XapaKTEpH30BaTh KPACOTY U COBEPILICHCTBO OKPY)KAIOIIEro MHUpa, a TAKKE MPOU3BEICHNI HCKYCCTBA;

BBIITYCKHUK HAYUUTBHCA:
-IpCACTaBJIATh BKJIA/ BbIAAIOINXCSA MATEMATUKOB B PA3BUTUC MAaTEMATHKN U MHBIX HAYUYHBIX O6J'I21CTCI>1;

-IIPUMEHATH POCTENUIINE IIPOIPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI IIPU PELLICHUH
MaTeMaTUYECKUX 3a/]1a4.

2.1. Conep:xanue Kypca (Anreopa)

JJieMeHThI TEOPHMU MHOKECTB M MaTeMaTH4eCKOH JIOTUKH

OJeMeHTh TEOPUH MHOXKECTB M MAaTEMATHIECKOM JIOTHKU

KoneuHoe MHOKECTBO, 2JIEMEHT MHOXKECTBA, TOIMHOKECTBO, TIEpeceueHue

1 00beIMHEHNE MHOXECTB, YACIIOBbIE MHOXKECTBA Ha KOOPAMHATHOM MPSIMOIA,
OTPE30K, HHTEPBAIL, IPOMEKYTOK C BBIKOIOTOH TOUKOH, Tpaduieckoe
IIPEICTABIEHNE MHOKECTB Ha KOOPJAMHATHOM INIOCKOCTH.

YTBepkaeHre (BRICKAa3bIBAHUE), OTPUILIAHNE YTBEPKACHUS, UCTUHHBIE U
JIOKHBIE YTBEPKICHHUS, CIECTBHE, YACTHBIN CITydald O0IIEro yTBEeP:KASHIS,
KOHTPIPUMED, N0Ka3aTEILCTBO.

Ymuciia ¥ BbIpaKeHUs

Kopens n-it crenern u ero cBoricTsa. [loHsATHE MIpeaena YUCIOBOM nocnenoBaTeabHocTH. CTEeHb ¢
JIeHCTBUTENBHBIM MTOKa3aTeIeM, CBOMCTBA cTeneHu. JIeHCTBUS ¢ KOPHSIMU HATYPaJbHOM CTENEHU U3 YHCEI,
TOXKJIECTBEHHBIE TPe0Opa30BaHMsI BHIPAKEHUH, BKIIIOUAIOMINX CTEIEHH M KOPHU.

Jlorapudm uncna. [lecarnunsie n HaTypasbHbIe Jorapudmsel. Yucno e. Jlorapudmmdaeckue Toxaecta. [lelicTus ¢
norapupmMaMu 9HCEIT; MPOCTEHIITIE

peoOpa3oBaHUs BEIPAKEHNH, BKITFOUAIOIINX JIOTapH(DMEL.

N3obpaskeHre Ha YUCIIOBOM TPSIMOM HENBIX U PAlHOHATHHBIX YHCEN, KOPHEH HATYpaJbHOW CTETIEHH U3 YHCeT,
Jorapu(MOB YHCEIT.

Tpuronomerpudeckas OKpyXHOCTb, paguaHHast Mepa yria. CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC ITPOU3BOIBHOTO
yrina. OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECCTBO U CIACACTBUS U3 HEro. 3HAYCHUSI TPUTOHOMETPUYECKUX (YHKLIUN
o o

s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (2,0 p.pan)
DopMyIbl TPUBEACHUS, CIOKEHUS, (POPMYIBI TBOHHOTO ¥ ITOJIOBUHHOTO YTIIA.
YpaBHeHHS M HEPABEHCTBA

VYpaBHenus ¢ ogHol nepemenHoil. [Ipocreiimme nppanronaibaele ypaBHeHus. Jlorapupmudeckue U mokasaTeilbHbIe

ypaBHeHus Bua loga (bx +¢) =d,
bx +c¢ _
a™ "= d (rme d MOXHO IIPEJCTABUTD B BUJIE CTEIIEHN C OCHOBAHHEM a U

palOHaJIbHBIM HOKaBaTeHCM) " UX PCHICHMUA. TpI/IFOHOMeTpI/I"IeCKI/IC YpaBHCHUSA B sin X = a, CoS X = a4, tg X=a,
ramca — TaOIUYHOE 3HAYCHUE COOTBeTCTBYIOH_[eﬁ TpI/IFOHOMeTpI/I‘ICCKOf/i (byHK]_[I/II/I, " UX PCHICHMUA.

Hepasencrsa ¢ onHO# nepeMeHHoi Buaa loga X
DOyHKIUU

[oustre pynkunu. Hynu pyHKINM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HanMeHb1Iee
3Ha4yeHus: pyHkumu. [lepuonuanocts Gpyrkuun. YETHOCT M HEYETHOCTD PYHKIIMM.



CreneHHasi, mokazaTenbHas U JorapupMuueckue QyHKIUH; X CBOHCTBA U
rpa¢uku. CloxHbIE QYHKIIH.

Tpuronomerpuueckue QyHKIMN y = cOs X, Y = sin X, y = tg x. OyHKIH

y = ctg x. CBolicTBa U rpad)Ku TPUTOHOMETPHYECKUX (HYHKUIUH. APKKOCHHYC,

apKCHUHYC, apKTaHTEHC YKciia, apKKOTaHTeHe yhcia. OOpaTHbIe TPUTOHOMETpHUECKHE (DYHKINHU, HX CBOWCTBA U
rpaduKH.

JJIeMeHTbl MATEMATHYECKOr0 aHAJIN3a

[IpousBoanas ¢pynkuuu B Touke. Kacarenbnas k rpaduky ¢pyHkuuu. ['eomerprudeckuii u Gu3NUecKuii CMbICTT
npousBoAHOM. [Ipon3BoaHbIe aeMeHTapHbIX QyHKIWH. [Ipor3BoAHAS CYMMBI, TPOU3BEACHHUS, YACTHOTO, IBYX
¢ynkuuit. [TonsTre o HempepbIBHBIX QyHKIMAX. Todkn skcTpeMyMa (MakcuMyma 1 MUHUMYyMa). MccnenoBanme
3JIEMEHTapHBIX (PYHKIMN HAa TOYKU IKCTPEMyMa,

HaX0XIACHUC HauOOJIbIIEro U HAMMEHbBIIEr0 3HaYeHU I q)YHKIII/H/I C IIOMOIIbIO

npousBoaHO. [TepBooOpasnas. [leppooOpasHbie sneMeHTapHbIX (QyHKIWi. [Tnomans KpuBOMTUHEHHON Tparenu.
®opmyna Hetorona—IJleiiOnuma. OnpeaenéHHblidi HHTETpall.

CraTucruka u TeoOpus BepOﬂTHOCTeﬁ, JIOTUKA U KOMGHHaTOpI/IKa

YacroTa 1 BeposATHOCTH cOOBITHS. [locTOBEpHBIE, HEBO3ZMOXHBIE U CITy4aiiHbIe COOBITHS. BhIunciieHre BeposTHOCTEH
B OIBITaX C PABHOBO3MOXXHBIMHU

OJICMEHTAPHBIMU UCXOJaMH. Pemenne 3a1a4 C IPUMCHCHUEM KOM6HHaTOpHKI/I.

BeposTHOCTD CyMMBI IBYX HECOBMECTHBIX COOBITHH. [IpOTHBOIOI0KHOE COOBITHE U €0 BEPOATHOCTH. IIpaBuiio
YMHOXEHHUS BEPOSITHOCTEH.

2.2. Conep:xanue kypca (I'eomerpust)

[MoBTopenue. Perienue 3a1a4 ¢ mpuMEHEHHEM CBOMCTB (PUTYp Ha IUIOCKOCTH. 3a7aud Ha JIOKA3aTeNbCTBO U
MOCTpOCeHUE KOHTpIpUMepoB. Mcronb3oBaHue B 3aja4aX MPOCTEUIIINX JIOTHYECKUX MpaBHIl. Perienue 3anad ¢
HCTIOJI30BAHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOIICHHI B MPSMOYTONLHBIX TPEYTrOIbHHUKAX, (DAKTOB, CBI3AHHBIX C
4eThIpEXYTONbHUKAaMU. PellieHne 3a1a4 ¢ UCIonb30BaHueM (aKkTOB, CBSI3aHHBIX C OKPYKHOCTSAMU. Perienue 3anad Ha
M3MEpEeHHs Ha TIIOCKOCTH, BRIYUCIICHNE JUTHH | TUTomaaeii. Perienue 3aqad ¢ moMoIbi0 BEKTOPOB U

koopauHat. HarnsaHas crepeometpusi: GUTYpPHI B X n300pakeHns (KyO, mupamMuia, mpu3Ma).

Teomerpus

Tqua, IpsaMas U IJIOCKOCTh B MPOCTPAHCTBE, aKCHUOMBI CTEPECOMETPHUU U CIICACTBUA U3 HUX.

B3anMHoe pacronoxeHue nNpsMbIX U IJIOCKOCTel B mpocTpaHcTBe. [lapannenbHOCTh NPSMBIX U IIJIOCKOCTEHN B
npoctpancTse. M300paxkeHne mpocTeimx npocTpaHCTBEHHBIX (GUIyp Ha IIockocTd. PaccTosHus Mexay Gurypamu
B IIPOCTPAHCTBE. YTJIbI B IpOCTpaHCTBE. [lepreHnKyIapHOCTh NpsAMBIX U mIockocTel. ITpoekuus ¢purypst Ha
IUI0CKOCTh. IIpu3HaKy neprneH Ky IsIpHOCTH MPSIMBIX U IUIOCKOCTEl B mpocTpaHcTBe. Teopema o Tpéx

NepHeH IuKyIspax.

MHOFOFpaHHI/IKI/I. Hapannenennneﬂ. CBoiicTBa MpAMOYTOJIBHOI'O ITapaJuICICIIUIICAa

Teopema [Iugaropa B mpoctpanctse. [Ipuzma n nupamuna. [IpaBunbHas nupaMuaa v npaBuibHas npusma. Ipsmas
nupamMpaa. DJIeMEeHTbl IPU3MbI U IMPaMUIbL.

Tena BpameHus: QUIMHIAD, KOHYC, cdhepa U map. OCHOBHBIE CBOMCTBA IPSAMOI0 KPYrOBOI'0 IMIMHAPA, PSIMOTO
KpYroBoro Konyca. M3o0pakeHue Ten BpamieHus Ha miockoctH. [Ipeacrasienne 00 yceuéHHOM KOHYCE, CEUEHUS
KOHYCa (HapaJulelbHOe OCHOBAHHUIO M IPOXOASIIEE Yepe3 BEPIINHY), CeUeHHsI HMIMHAPa (TTapajuleIbHO U
MepIeHINKYIIIPHO OCH), CedeHus mapa. Pa3BépTka LumuHapa 1 KOHYyca.

[Ipocreiime kKOMOMHAIMKM MHOTOIPAaHHHUKOB M TEJ BPAILEHUS MEX Ty COOOM.



Brruucnenure 35eMeHTOB POCTPAaHCTBEHHBIX GUTYp (pEOpa, Anaronanu, yrisl). [Inomans noBepXHOCTH paBHILHON
MUPaMUIBI U IPSIMOi Tpu3MEL. [lnomans moBepXHOCTH MPSIMOTo KPYroBOTrO MIJIUH/APA, MPSIMOTO KPYrOBOTO KOHYCa H
mapa. [Tousitre 06 00béMe. OOBEM MUpaMubl U KOHYca, TpU3MBbI 1 unuHApa. O0bEM mapa.

HOHO6HI>I€ TEJla B IIPOCTPAHCTBC. CooTHOIICHUS MCKOY IUIomaaaMnu HOBerHOCTefI 1 00bEMaMH HOI[O6HI>IX TCII.

JIBr>KeHUS B IPOCTPAHCTBE: MapaUleIbHbII [IEPEHOC, LEHTPAIbHAS CUMMETPHUSL, CHMMETPHUS. OTHOCUTEIIBHO
IJIOCKOCTH, ToBOpOT. CBoiicTBa ABrkeHUil. [IpuMeneHne qBUKEeHNN Ipy peIleHnn 3a1ad.

BekTophl M KOOPAMHATEL B IPOCTPAHCTBE

CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCII0, YTOJI MEXAYy BekTopaMu. KoyumrHeapHbie 1 KOMITTIaHAPHbBIS
BeKTOphl. CKaJIsIpHOE IPOU3BEICHUE BEKTOPOB. Teopema 0 pa3ioKeHUU BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. CKalsipHOE MMPOU3BECHIE BEKTOPOB B KOOpIMHATax. [I[puMeHeHne BEKTOPOB MPHU PELICHUH 3a]1a4 Ha
HaxO0XJICHUE PACCTOSHUH, JUIMH, ILIOMaaeH 1 00bEMOB.

YpaBHEeHHE IOCKOCTH B MMPOCTpaHCTBE. YpaBHEeHUE cephl B mpocTpaHcTBe. DopMyna Ui BEIUMCICHUS PACCTOSHUS
MEX]Ty TOUKaMH B ITPOCTPAHCTBE.

Conep:xanne odyuenusi 10 (Asnredopa)
1. CteneHns ¢ aeiicTBUTEIbHBIM MoOKa3aTeeM (154)

HeticTBuTtenpHble uynciia. beckoHeuHo yObIBarolasi reoMeTpuieckas mporpeccus. ApudMernueckuii KOpeHb
HaTypanbHO! crerneHd. CTerneHpb ¢ palliOHaJIbHBIM U ICHCTBUTENBHBIM MOKa3aTensiMu. OCHOBHAS LIENTb- 0000IINTh
Y CUCTEMATH3MPOBATh 3HAHMS O IEHCTBUTENBHBIX YHCIaX; ChOPMUPOBATH TIOHATHE CTETIEHH C IEHCTBUTENBHBIM
MoKa3aTeNieM; ToKa3aTh MPUMEHEHHE OpeAeTeH s apupMETHIeCKOro KOPHS U CTETIEHH, UX CBOWCTBA MPH
BBITIOJTHEHNHY BBIUMCIIEHUH U MTPeo0pa30BaHUH BBIPAXKEHUW; 03HAKOMHUTH C IMTOHITHEM TpEIesa MOCIeA0BaTEeNbHOCTH.

2. Crenennas pynkuus (194)
Crenennas QyHkius, eé cBoiicTBa U rpaduk. BzaumMHO 00paTHBIC (GYHKIIHH.

Cnoxnas ¢yHkmus. JpodHo-nmuHeitHas Gpyaknusa. PaBHOCHIBHBIC YpaBHEHHS U HepaBeHCTBA. MpparmoHanbHbIe
YpaBHEHHS.

OcHoBHas 11e7h — 000OIIUTE ¥ CHCTEMATH3HPOBATh U3BECTHBIC U3 Kypca OCHOBHOM IIKOIBI CBOMCTBA (DYHKIIH;
M3YYHTh CBOWCTBA CTEIIEHHBIX (YHKIWH ¥ HAYINUTh MPUMEHATH WX MIPH PEIICHUH YpaBHEHUI 1 HEPaBEHCTB; 1aTh
MOHSITHE PaBHOCHIIFHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM YPAaBHEHUI 1 HEPABEHCTB.

3. Ioka3zaTenbHas pyHknus (164)

[okazatenpHas ¢yHKIH, €€ cBoiicTBa u rpaduk. [lokasarenpable ypaBHeHnd. [loka3aTenpHbIe HEpaBEHCTBA.
Cucrempl TOKa3aTeIbHBIX YPaBHEHUH U HEPABEHCTB.

OcHOBHas 11eIb- 03HAKOMHTB CO CBOMCTBAaMU MOKa3aTeIbHON (PYHKIIMU; BBECTH CIIOCOOBI PELICHHS TOKAa3aTENbHbIX
YpaBHEHUH U HEPABEHCTB, CUCTEMBI IIOKA3aTEIbHBIX YPAaBHEHUH.

4. Jlorapupmuyeckas pynkuus (204)

Jlorapudwmer. CoticTa nmorapudmos. JlecsTuanbie 1 HaTypaidbHbIE TorapudmMel. Gopmyna nmepexona.
Jlorapudmmueckue pynkius, e€ corictsa u rpaduk. Jlorapudmudeckne ypasHenus. Jlorapudmumdeckue
HEpaBEHCTBA.

OcHoBHas 11eb- cOPMUPOBATH MTOHATHE Jorapudma uncia; BIpadoTaTh yMEHUE IPUMEHSTH CBOMCTBA JOrapu(mMoB
IIPH PELICHUH ypaBHEHU; H3yYUTh CBOWCTBA JorapugmMuueckoil () yHKIHNU U [TOKa3aTh IPUMEHEHNE ee CBOMCTBA MU
peleHnn JorapupMUIECKuX ypaBHEHUH 1 HEPABEHCTB.

5. Tpuronomerpuueckue ¢popmy.abl (264)

Pa)_'[I/IaHHaH MEpa yrija. HOBOpOT TOYKH BOKPYT Ha4dajia KOOpJAUHAT. OHpeI[CHCHI/IC CHHYCAa, KOCMHYCAa U TAHI'CHCA yTIJia.
3Haku CHHYCa, KOCUHYCa U TaHT'CHCA. 3aBHUCHUMOCTh MECXKAY CUHYCOM, KOCUHYCOM U TAHT'CHCOM OAHOI'O U TOI'O K€
yria. TpI/IFOHOMeTpI/I‘leCKI/Ie TOXIACCTBA. CI/IHyc, KOCHUHYC U TaHI'CHC YI'JIOB O U —Q. (DOpMyJ'H:I CJIOKCHUA. CI/IHyc,
KOCHHYC U TAHT'CHC HBOﬁHOFO yria. CI/IHyc, KOCHMHYC U TaHI'CHC MTOJIOBUHHOI'O YTJIa. (I)OpMYJ'H:I IIPpUBCACHUA. CYMMa n
Pa3sHOCTb CUHYCOB. CYMMa " Pa3HOCTb KOCUHYCOB.



OcCHOBHas 1IeJTb - 03HAKOMUTH C TIOHATHUSMHU CHHYCa, KOCHHYCA, TAHT'€HCAa M KOTAaHTeHCa YMCIIa; BRIPAa00TaTh yMEHUS
MPUMEHATH (YOPMYJIbI TPUTOHOMETPHH ISl BRIYUCIICHUS 3HAUYCHUN TPUTOHOMETPUYECKUX (DYHKIIUIA U BBITOJHCHHUS

peoOpa3oBaHUil TPUTOHOMETPHYECKUX BBIPAKEHU; 03HAKOMUTD C PEIICHUEM IPOCTSHIINX TPUTOHOMETPUICCKHIX
ypaBHEHUI1 sinx=a, cosx=a, rpu a=1,-1.0.

6. Tpuronomerpuyeckue ypapHeHusi (224)

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a. TpuroHoMeTprueckue ypaBHEHHsI, CBOSIIIMECS K
anreOpanveckuM. OTHOPOAHBIE ypaBHEHUS. MeTOIbl 3aMEHbBI HEM3BECTHOTO M PA3JIOKEHUST HA MHOKUTENH. MeTon
OLICHKH JIEBOM U IIPABOW YaCTH TPUTOHOMETPUUYECKUX YPABHEHUM.

OcHoBHa 11eJTb- 03HAKOMHTH C MMOHATHAMH apKCHHYCa, apKKOCHHYCA, apKTaHTeHCa YHCNa; BBIPa0OTaTh yMEHUE
peuaTh TPUTOHOMETPUYECKHUE YPABHEHUS , HCIIONb3YsI PA3JIMUHbIEC IPUEMBI PELLICHUS.

7. AToroBoe noBropeHue (54)

[Ipeobpa3oBanue palioHaTBHBIX, CTENIEHHBIX, HPPAITUOHAIBHBIX, JIOTapU(PMHUECKUX, TPUTOHOMETPUIECKUX
BBIPA)KCHUM.

llknacc
1.Tpuronomerpuyeckue ¢pynxuuu (204)

O6acTh onpeneneHuss © MHOXKECTBO 3HAUEHHUY TPUTOHOMETpHUecKUX (QyHKIUH. YETHOCTH, HEUETHOCTD,
MEPUOJMYHOCTD TPUTOHOMETpHUYecKuX QyHKIMA. CBOHCTBO PpyHKIMHK Y = COS X 1 e€ rpaduk. CBOMCTBO
byHkimu y = Sin X u e€ rpaduk. CoiictBo 1 rpaduku pyHKImii Y = tg X u y=ctgX. O0paTHbie TPUTOHOMETPUYECKHE

¢byHKIUY.
OcHOBHasl 11e/1b- 03HAKOMUTb CO CBOMCTBAMH TPHUTOHOMETPHUYECKUX (yHKIMH, BBIpaOOTaTh yMEHNE IPUMEHATD 3TU
CBOMCTBA ITPU PELIEHUH YPAaBHEHUH U HEPABEHCTB; 00OOIUTH M CHCTEMATU3UPOBATh 3HAHUS 00 UCCIIEOBAaHUI

(yHKIIUH 271eMEHTapHBIMU METOZIaMU; BBIPAOOTATh YMEHHE CTPOUTH I'paUKH TPUTOHOMETPHUYECKUX (PYHKIIHIA,
WCIONIB3YS pa3idNdHbIe TPUEMBI TOCTPOEHUS TPaPUKOB.

2. IIpousBoaHas u €€ reoMeTPUUECKHUI cMbICT (214)

[Ipenen mocnenoBaTensHOCTH. HempepriBHOCTS pyHKIHH. Onpenenenne mpon3BoaHoil. [Ipasuma
muddepenupoanus. [IponsBoanas crenmennoit Gpynkimu. [IponsBoanHast sneMeHTapHbIX GyHKIHNA. | 'eoMeTpraeckuit
CMBICJI TTPOU3BOTHOM.

OcHOBHas 11eTh- 03HAKOMHTH C ITOHATHEM TIpeJieNa MoCIeA0BaTENbHOCTH, Ipesesa (pyHKIIMY, TPOU3BOTHOIM;
BBIPa0OTaTh YMEHHE HAXOAUTh MTPOU3BOIHBIE C TIOMOIIEI0 (hopMyn audepeHnnpoBaHs;, HAXOAUTD YPaBHEHHE
KacaTelbHOH K TpaduKy QYHKIUH, PEIIaTh MPAKTUICSCKUE 3a]1a41 Ha IPUMEHEHHUE TIOHSITHS TTPOU3BOIHOM.

3. [IpuMeHeHue MPOU3BOAHOI K HcciaenoBanno Gynkuuii (164)

Boszpacranne u yosiBanue pyHKmu. DxcTpeMyMbl pyHKknnu. Hanbompiee n HanMeHbIee 3Ha9eHus (yHKITHH.
[Tpon3BoaHast BTOPOTo MOPS/IKA, BEITYKIOCTh U TOUKH neperuda. [locrpoenue rpadukoB GyHKIHMIA.

OcHOBHas 1IelTb- MIOKa3aTh BO3MOYKHOCTH MPOU3BOTHON B UCCIICAOBAHUN CBOWCTB (DYHKIIMHA U TIOCTPOECH MU HX
rpaduKoB.

4. llepBooGpa3nas u unterpai (154)

[lepBoobpasnast. [lpaBuna HaxoxaeHus nepBooOpasubix. [lnomanp kpuBonuHelHON Tpanenuu. MaTerpan u ero
BbIuuciienre. [IpuMenenne nHTerpanos Ui peteHus Gpusnyeckux 3agad.

OcHoBHas 11eIb- 03HAKOMHTH C IIOHATHEM MHTErpalla 1 HHTErPUPOBAHNEM KaK orepanueid, oOpaTHOH
i depeHINPOBaHUIO; BEIPA0OTaTh YMEHNE HAXOANUTH MJIOMAAb KPUBOIMHEHHON Tpalelny, pelaTh NpocTedme
(u3nUecKue 3aJa4u ¢ IOMOIIBIO HHTErpaa.

5. Komounaropuka (154)

[Ipaswuiio npoussenenus. Pasmenienns ¢ mopropenusimu. [lepectanoBku. Pazmernenus 6e3 mopropenuii. Couetanus
0e3 moBTopeHuii 1 buHoM HrproToHA.



OcHoBHas 1eNb- BEIpabaThIBaTh KOMOMHATOPHOE MBILIICHHUE; 03HAKOMUTE C TEOpUEH coeAMHEHHIT; 000CHOBATh
¢dopmyny 6mroma HeroToHa.

6. DuiemeHTHI Teopuu BeposiTHocTei (134)
BepositHocTh coObITHA. ClOXKeHHE BEpOATHOCTENH. BeposTHOCTD MPOU3BENCHNST HE3aBUCUMBIX COOBITHIA. .

OcHOBHas 11eIb- 03HAKOMHTH C MIOHATHEM BEPOATHOCTH CIYy4aliHOI'O HE3aBUCHUMOTO COOBITHS; BEIPA0OTAaTh YMEHUE
pemarh 3aJau Ha MPUMEHEHUE TEOPEMBI O BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX COOBITHI U Ha HAXOXKJICHUE
BEPOSITHOCTH MPOU3BEICHUS JIBYX HE3aBUCHMBIX COOBITHH.

7. UToroBoe moBTOpeHNe Kypca ajredpbl n Hayas ananan3a (18y)

OyHKIHA, ONpeencHue, CocoObl 3a1aHus, CBOHCTBA (DYHKIUH, CBEIEHHBIC B OOIIYIO CXEMY HCCIeOBaHUS (QyHKINN

K
v==, k#0.

(muueitnas, = , KBaJlpaTU4Has).
[okazatenpHas GyHKIMS, e€ cBOiCTBa U rpaduk. PerieHue 3a1a4 ¢ UCNOIb30BAHUEM CBOUCTB (DYHKITUH.
Jlorapupmuyeckas pyHnkius y=logax , eé cBoiicTBa u rpaduk. Pemienue 3a1a4 ¢ UCIIOIb30BaHUEM CBOWCTB (DYHKITUH.

Tpuronomerpudeckne QyHKIMH (Y=COSX , y =Sinx ,y=tgx , y=ctgx), ux cBoiicTBa u rpaduku. Penenue 3angau c
WCTIOJIb30BAHHEM CBOWCTB (DYHKITHI.

ToxxnecTBeHHbIE TPEOOPA30BAHMS CTEMEHEH C palMOHATBHBIM ITOKa3aTelleM, HPPAMOHAIBHBIX U JIOTapU(MIIECKUX
BBIPAKCHUM.

ToxxaecTBeHHbIe TPeOOPa30BAHNS TPUTOHOMETPHUECKUX BBIPAYKEHHH.
Pemenune panoHanbHbIX U UPPALOHAJIBHBIX.

Pemrenne nokazaTenbHBIX U JIOTApUPMHUECKUX YPABHEHUN M UX CHCTEM.
Pelienrie TpUTrOHOMETPUYECKUX YPAaBHEHUH.

OcHOBHas 11eJTb: 00OOIIUTH ¥ CHCTEMAaTH3UPOBATh CBEJICHUS O BCEX BHUIAX (PYHKITHH, H3y4aeMBIX B Kypce
MaTeMaTHKe; O BCEX BUJIaX YPaBHEHUH U BBIPAKEHHSX, U3y4aeMbIX B Kypce MaTeMaTHKE.

Copaep:xanne odyuenus (I'eomerpusn)

10 kaacc (68 yacoB , 2 yaca B HeJeJII0).

1. Benenue. S 4

IIpenMmer crepeomeTpru. AKCHOMBI CTEPEOMETPUH.

OcHoBHas 11e7Ib — [TO3HAKOMUTH YYAILIUXCSI C COJIEpKAHUEM Kypca CTEpEOMETPUH, C OCHOBHBIMU ITOHITUSMH U aK-
CHOMaMH, IPUHATHIMU B JAHHOM KypC€, BBIBECTU IIEPBBIE CIECTBHUS U3 AKCHOM, JaTh IPEICTABICHNE O
TeOMETPUYECKUX TellaX U UX IMOBEPXHOCTSX, 00 N300paKeHUH MPOCTPAHCTBEHHBIX (DUTYp HA YEPTEKE, O MPUKIATHOM
3HAa4YCHUH [€OMETPUHU

2.I1apansieJbHOCTb NPAMBIX M IJIOCKOCTEM. 22 4
[TapannenbHOCTh NPSIMBIX, IPSIMOU U IJIOCKOCTH. B3anMHOE pacnonoxeHue ABYX MPsIMbIX B IPOCTPAHCTBE. YTOJ
MeXKAY AByMs psiMbIMH. [lapamiensHocTs mtockocTed. Terpasap u napasienenumnen.

OcHoBHas Ociab — C(l)OpMI/IPOBaTB npeaACTaBJICHUA YHAIIUXCA O BO3MOXHBIX CIIy4dasaX B3aUMHOI'O PACIIOJIOXKCHUS IBYX
MpAMBIX B IPOCTPAHCTBE (HpﬂMLIe MEPECCKAOTCA, NPAMBIC ITapaJUICIIbHBI, IPAMBIC CerHIHBaIOTCfI), HpHMOﬁ " IJIOC-
KOCTH (HpHMaH JICKUT B IIJIOCKOCTH, IIPpAMAs U IIJIOCKOCTDb IIEPECCKAIOTCA, IIpsAMast U MIIOCKOCTb HapaJ'IJ'IGJ'ILHLI), nu3y-
YUTh CBOMCTBA U MPpU3HAKU NapaJlJICIbBHOCTHU MPSAMBIX U IIOCKOCTEH.

3.JlepneHAUKYJISIPHOCTD NPSIMBIX U MJIOCKOCTEH. 22 4
[leprienAMKyIAPHOCTD MPSIMOM M INIOCKOCTH. [leprieHANKYIIAp U HAKJIOHHBIE. YTOI MEXAY MPAMOU U MIOCKOCTHIO.
JByrpanssbii yron. IlepneHquKyaIspHOCTD MIOCKOCTEN.

OcHoBHas LEJIb — BBCCTU IMOHATHUSA NCPICHAUKYJIAPHOCTHU IIPAMBIX U HHOCKOCTeﬁ, HU3YUYUTb IIPU3HAKU IICPIICH -
JUKYJIAPHOCTH pr[MOfI U IIJIOCKOCTH, ABYX HJIOCKOCTeﬁ, BBCCTHU OCHOBHBIC MECTPUYICCKUC NTOHATHA: PACCTOAHUC OT
TOYKHU 0 IJIOCKOCTH, pACCTOSAHNUEC MCKAY MapaIJICTIbHBIMU IIJIOCKOCTAMU, MCKAY MTapalJICIIbHBIMU HpﬂMOﬁ n



IJIOCKOCTBIO, paCCTOAHUEC MEXKAY CKPCHIUBAOIIUMUCA IIPAMBIMHU, YT'OJI MCKAY HpHMOﬁ " IJIOCKOCTBIO, YTOJI MEXKOY
ABYM IIJIOCKOCTSMU, U3YUYUTH CBOICTBa MMpAMOYTOJILHOI'O IMapajiieiienuieaa.

4.Muororpanuuku. 18 4
[lonarne muHororpannuka. [Ipusma. [Iupamuaa. IlpaBunbHbBIE MHOTOTpaHHUKH.

OcHoOBHas 1elIb — MO3HAKOMHTH YYaILIUXCsl ¢ OCHOBHBIMHM BUJAMU MHOTOTPAHHHUKOB (TIPU3Ma, MMPAaMHU/Ia, YCeUeHHas
nupamuaa), ¢ Gopmynoit Diinepa Ui BBIMTYKIBIX MHOTOTPAHHHUKOB, C TIPABHIIBHBIME MHOTOTPAHHUKAMH U
3JIEMEHTAMH UX CUMMETPHHU.

S5.11oBTOpenue kypca 10 kiaacca. 11 4

[TapaurenbHOCT NPSAMBIX U IUIOCKOCTEN. 1IeprIeH MUKy ISIPHOCTD IPSIMBIX U INIOCKOCTENH. MHOTrOrpaHHUKH.

11 kaacc (68 yacoB: 2 yaca B HeesI0).
1.lnaunap, konyc, map. 18 4

ITonarue numuuapa. Ihnomans noBepxHoctu nuianHApa. [lonarue konyca. [lnomanbs NOBEpXHOCTH KOHYCA.
VYceuennsiii konyc. Cdepa u map. BzaumHoe pacrionosxenne cepsl u miockocT. KacarenbHas miocKocTb K cdepe.
[Tnomams chepsl.

OcHoBHas EIb — AaTh YyYalluMCA CUCTEMATUUCCKUE CBECACHUS 00 OCHOBHBIX TelIaX U MOBEPXHOCTAX BpallICHUA —
IUIMHIpPE, KOHYCe, chepe, mape.

2. Oobemsbl Ted. 20 9

O6bem npsaMoyTonpHOro napamienenunena. O0bemMsl TPAMOi Tpu3MbI U IUIMHAPa. O0BEMbl HAKIIOHHOMN MPU3MBI,
MUpaMuIbl K KoHyca. O0beM mmapa U miomais chepsl.

OcHOBHas 1IelTb — BBECTH MOHATHE 00beMa Tella ¥ BEIBECTH (OPMYJIbI JIJIsl BRIYUCICHHS 00hEMOB OCHOBHBIX
MHOTOTPaHHHUKOB U KPYTJIBIX TEN, U3YYEHHBIX B Kypce CTEPEOMETPHH.

3. BekTopnl B npocTpancrie. 10 4

[lonsarue BexTopa B mpocTpancTBe. CI0KeHNE U BRIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
KommianapHbie BEKTOPHI

OcHOBHas 11eTb- 3aKPENUTh U3BECTHBIE M3 Kypca TIAHNMETPHH CBEISHHS O BEKTOPax M JISHCTBHIX HaJ HUMH, BBECTH
MTOHSTHE KOMIUTAHAPHBIX BEKTOPOB B IMIPOCTPAHCTBE M PACCMOTPETH BOMPOC O Pa3IOKEHUH BEKTOPA 110 TPEM JaHHBIM
HEKOMILTAHAPHBIM BEKTOPaM.

4, MeToa KOOpPAMHAT B mMpocTpaHcTBe. [ABmkennsn. 144
KoopuHathl TOUKH 1 KOOpAWHATH BekTopa. CKanspHoe

MIPOU3BEICHNE BEKTOPOB. [IBIKEHHUS.

OcHoBHas 11e71b — c(OPMHUPOBATh YMEHHE yUAIUXCS IPUMEHSITh BEKTOPHO-KOOPANHATHBIN METO K PEIICHHIO 3a/1a4
Ha BBIYMCIICHHUE YTTIOB MEXKIY NPSAMBIMHU U IUIOCKOCTSIMHU M PACCTOSTHUM MEXKAY IBYMS TOYKaMHU, OT TOUKH JI0
IJIOCKOCTH.

5. [loBTOpeHue 18 u
Humnap, konyc, map. O0beMsl Ten. MeTon KOOpAUHAT B IPOCTPAHCTBE
3amaur Ha pa3aMYHbIe KOMOMHAIIMN KPYTJIBIX T€T U MHOTOIPAaHHUKOB

OcHoBHas Ociab- 0606H.[I/ITI> 1 CUCTEMATHU3HUPOBATDH CBEACHUA O TCIIaX BPAIICHUA, O HAXOXKACHUHN UX 06’B€MOB;
MNPUMCEHCHUHN METOJIa KOOPAUHAT B ITPOCTPAHCTBE.

3. Temaruueckoe IVIAHUPOBAHHUE, B TOM YHUCJI€ € YY€TOM IPOrpaMmMbl BOCIUHTAHUA € YKa3aHHEM KOJIHUYECTBA
YacoB, OTBOAUMBIX HA OCBOCHHE KaXKJI0H TeMbl



10 xJiaace

OcHoBHBIE
HaNPaBJIEeHUS
Paznen Kou- Kou- OcHOBHbBIE BH/IbI JeATEILHOCTH BOCIHTATEILHO
BO BO odyuaromuxcst i
TeMbl
qaco 4aco (Ha YPOBHe YHHBEPCATLHBIX NeATETbHOCTH
B B y4eOHbIX JeiicTBHIi) (cm. B
JIMYHOCTHBIX
pe3yJbTaTax)
15 Crenens ¢
e CTBUTEJbHBIM
HokasaTeaem Haxomutb cymmy GeCKOHEYHO
N yOBIBAOIIECH TEOMETPUIECKOIMA
JHelicTBUTENBHBIC 1 nporpeccu. IlepeBosuTs 1,35
“mcia OECKOHEUHYIO TIEPHOIMIECKYIO
JIpoOb B OOBIKHOBEHHYIO.
beckonedHo [IpuBoauTh MpUMeEpHI (1aBaTh 2,4
ybniBaromas 3 ompesenenre) apuhMeTHIECKIX
reoMerpuHeckast KOPHEW HATypaJIbHOI CTEIIEHH.
MIPOrpeCcCHst
[TosicHUTh Ha TIpUMEpax MOHATHE
Apudmernyeckuii CTeletn © miobbM 5,6
. JICCTBUTEIBHBIM T10KA3aTEIICM.
Yucnau KOpEHb HaTypaJIbHOM 5
BbIpaKeHUA CTETeHU [IpumenaTs mpaBuiia IEHCTBUI C
paarKaiaMy, BRIPAKEHUSIMH CO
Crenens ¢ CTETEeHSMU C paLII%OHaJILHBIM 37
PatOHAILHLIM 1 4 gggecliz;izitlgl}; ;élzamTeneM)
TECTBUTENBHBIM
TOKA3ATCITSIMIT TIPH BBIYMCIICHUSAX H
MPeoOpPa30BAHUAX BBIPAKCHIH.
Jloka3pIBaTh TOXKACCTBA,
VYpok 000011eH s U coziepsKaliie KOpeHb HaTypanbHOM 2,47
CucTeéMaTru3anmn 1 CTEICHU U CTEIICHHU C JTIO0BIM
3HAHMUI JICHCTBUTEIBLHBIM ITOKA3aTelIeM,
MIPUMEHSIS Pa3InIHbIE CIIOCOOBI.
KonTponsnas pabora 5
1
Nel
13 CrenenHas QyHKUHS ITo rpadukam creneHHbIX
(hyHKIHI (B 3aBUCHMOCTH OT
Crenennas ymxuns, ToKas3aTens CTeNeH ) OMUChIBATh
e€ CBOMCTBA U TpauK 3 UX CBOWCTBA (MOHOTOHHOCTS,
OTrPaHUYEHHOCTb, YETHOCTH,
HEYETHOCTH )
B3aumuo 06paTHBIe CTpOI/ITL CXEMAaTHYCCKHU rpaq)m( 3,6
Oy dynxImm. 3 CTETeHHOW (PyHKITNHU B
3aBUCHMOCTH OT MPUHAUIEKHOCTH
Crnoxuas QyHKius HOKa3aTels crerneHy (B
AHAIMTUIECKON 3aIUCH
HpobHo-uHelinas paccMaTpuBaemMoii QyHKIMH) K 2,4
PyHKLHS 9 OJTHOMY M3 pPaccMaTpUBaEMBbIX

YHCJIOBBIX MHOXKCCTB (HpI/I
IMMoKa3aTeiidX, NpUuHaJIC)KauX




YpaBHeHus u
HepaBeHCTBAa

PaBHOCHIBHEIE
YpaBHEHHUS U
HEpPaBEHCTBA

HppamonaneHele
YpaBHEHUS

HppammonaneHele
HEpaBEHCTBA

Ypok 000011IeHHS U
CHCTEMAaTH3aIHH
3HaHUI

KonTtponsHas pabota
Ne2

MHOXXECTBY I[EIBIX YUCEN, IPU
JIIOOBIX JENCTBUTEIBHBIX
MOKA3aTeNsAX) U MEePEUUCTATE e&
CBOMCTBA.

Onpenensite, SBASETCS TN
(dyHKUHST 00OpaTHMOH.

Ctpoutb rpaduK CIOKHON
(dyHKIMH, IPOOHO-PAIIHOHATBHON
(hyHKUINU 37IeMEHTapHBIMH
Merogamu. [IpuBoguTs mpumepsl
CTETNeHHBIX (PYHKIUH (3a1aHHBIX C
OMOIIBI0 (HOPMYITBI HITH
rpaduka), 00J1aJaroImx
3aJJaHHBIMHU CBOMCTBaMU
(Hanpumep, OrpaHUYEHHOCTH).
PazbscHUTB CMBICT
MEepEUUCIIEHHBIX CBOMCTB.
AHanmu3upoBaTh MOBEICHNE
(yHKIMH HA Pa3THYHBIX y9acTKaX
o0racTy orpeeneHus, CpaBHUBATh
CKOpPOCTH BO3pacTaHus (yObIBaHMS)
¢bynkuuit. opmynupoBath
OTIpeNENeHns TePEUNCIEHHBIX
CBOIICTB.

Pacnio3HaBaTh paBHOCHIIEHBIC
npeobpa3oBaHus, Ipeodpa3oBaHuS,
MPUBOJIAIINE K YPaBHEHUIO-
CIIE/ICTBUIO.

Pemats mpocreiimme
MppaIioHaNIbHBIE YPAaBHEHUS,

Pacnioznate rpaduku u cTpouTh
rpaduKu cTeneHHbIX (yHKIIHH,
MCTIOJB3YA TpadonocTponTen,
M3ydJaTh CBOWCTBA (DYHKITHH MO UX
rpadukam.

DopMyIMpOBaTH TUIIOTE3HI O
KOJIMYECTBE KOPHEH ypaBHEHU,
COJIEPIKALINX CTETICHHBIE
(yHKUUY, U IPOBEPSTH UX.

BeimonHsATh mpeoOpa3oBaHus
rpaduKOB CTEITEHHBIX (yHKIIHN:
napajuielbHbIA TEPEHOC

2,6

1,7

3,4

2,5,7

16

Iloxa3zaTeanHas
byHkuus

DyHkuus

YpaBHeHnus u

TToka3aTenpHas
(dhyskIms, e€ cBoiicTBa
u rpaduk.

[TokazaTenpHble
ypaBHEHUS

IlokazatenbHbIe

ITo rpadukam mokazaTenbHOMI
(yHKLIMHU ONHMCHIBATH €€
CBOMCTBa(MOHOTOHHOCT,
OIPaHUYEHHOCTH).

[IpuBoauTH IpUMEPHI
MOKa3aTeNIbHON (PYHKIUH
(3amaHHOM ¢ TOMOIIBIO (OPMYJIBI
win rpaduka), odmaaaarome
3aJJaHHBIMU CBOMCTBaMH
(HarpuMep, OrpaHUYEHHOCTH).
Pa3bscHATH cMBbICT

1,4

2,3

4,7




HEpPaBeHCTBA HEpaBEHCTBA MIEPEYUCIICHHBIX CBOMCTB.
AHanuM3MpoBaTh NOBEICHHE
Cucremsl (yHKUIMH HA Pa3TMYHBIX y9acTKaxX 5,6
ITOKa3aTCIbHbBIX o0J1acTu ornpeneneHus
ypaBHEHUH U .
HepaBEHCTB Pemats npocreiimme
MoKa3aTelbHbIe YPaBHEHHS,
HEPABEHCTBA M UX CHCTEMBI.
Ypok 000011IeHHS U 15
CHCTEMATH3AIMH PemaTte nokasarenbHble
SHAHUH YpaBHEHUSI METOJJAMH Pa3JIOKECHUS
Ha MHOKHUTEIH, CITOCOOOM 3aMEHEI
HEHU3BECTHOTO, C UCTIOIb30BaHNEM
CBOMCTB (DYHKIIHMH, peraTh 5
ypaBHEHUSI, CBOMISIINECS K
KBaJ[PATHBIM, UPPAIUOHATEHBIM.
Pacnio3HaBaTh rpadMike U CTPOHUTH
rpaduk nokazaTenbHON (QyHKIINH,
UCTIONB3YS IPad)OIOCTPOHTEIH,
M3y4daTh CBOWCTBA (PYHKIIMHU TIO
rpadukam.
DopMynHpoBaTH THTIOTE3HI O
KonTtponbHas pabora KOJIMYECTBE KOPHEH ypaBHEHUH,
Ne3 COJIEpIKAIMX MOKAa3aTEIbHYIO
(YHKIUIO, ¥ IPOBEPATH HX.
BeimonHATh mpeobpa3oBaHus
rpaduka 1moka3aTeabHON (QYHKINH:
napa’ljieNbHbIN nepeHoc,
pacTspxeHue( cKaTre) BAOIh OCH
OpIMHAT
TIpumeHsTh CBOMCTBA
HOKa3aTeNbHON (QyHKIINH IpH
pEIIeHUH TIPUKIIATHBIX 3a1a4
20 Jlorapupmueckas Brinonusats mpocreiiime
byHKuHs npeoOpa3zoBaHus
Jorapu(pMUIECKUX BBIPayKCHUH C
Jlorapudmsr HCTIOJIb30BAHNEM CBOKCTB 2,6
norapru(MoB, C TTOMOIIBIO
CgoiicTBa nepexona. 57
Yuena u norapuMoB [To rpaduky norapupmMudeckoit
BRIPAKEHHST (YHKIIMY ONHCHIBATH €€ CBOWCTBA
JlecsSTHUHBIE U (MOHOTOHHOCTB, OTPAHUYEHHOCTB). 3,4
HATYpAJIbHBIE [TpuBOANTH TPUMEPHI
norapudmer. Gopmyna JorapupMUIeCKOn PyHKIHH
nepexomna (3amaHHOM ¢ TOMOMIBIO (HOPMYITBI
win rpaduka), obmasaromen
3aJJaHHBIMU CBOMCTBaMHU
Horapn(blxil'nqechne (HarmpuMep, OrpaHMYEHHOCTH). 2,6
dymxums, e€ cpoticTsa PasbACHATH CMBICIT
YpaBuenust u u rpaduk TIEPEYNCIIEHHBIX CBOMCTB.
HEpPaBeHCTBA
AHanu3upoBaTh NOBEICHHUE
Torapugmiteckue (GYHKIMI HA pa3IMuHBIX Y9aCTKaX 2,34
ypaBHEHHUS

obnactu onpeaciicHus, CpaBHUBAThb




Jlorapudmudeckue
HEpaBEHCTBA

Ypok 00001IeHNS U
CHCTEMAaTU3aI[UH
3HaHUM

Kontponenas pabora
N4

CKOpPOCTHU BO3pacTaHusi (yObIBaHUS)
¢ynkuunit. opmynupoBathb
OTIpeneNeHns MepedrcIeHHbIX
CBOICTB.

Pemats nmpocreimue
JorapuMUYEcCKue ypaBHEHUS,
norapuMuyecKue HepaBeHCTBA U
UX cucTeMbl. Pemath
norapu(MUYECKHE ypaBHECHUS
Ppa3IMYHBIMU METOAMHM.

PacniozHaBaTh rpadMike U CTPOHUTH
rpaduk JorapupmMuIecKon
(yHKINY, UCTIONB3YS
rpadonoCcTpOUTENH, H3yIaTh
cBoiicTBa pyHKIHH 110 rpaduKam,
(hopMyIUpOBaTh THIIOTE3BI O
KOJIMYECTBE KOPHEN YpaBHEHUH,
COJIepIKaIINX JIOTapH(PMHUIECKYTO
(YHKIUIO, ¥ IPOBEPATH HX.
BremonasaTs mpeobpazoBaHus
rpaduka JorapuQMHIECKOMI
(GyHKIWU: MapauieNbHbIN epeHoc,
pacTrsbkeHue (cKaThe) BJIOIb OCH
opauHaT (TocTpoeHue TpaduKoB ¢
MOJYJISIMH, TTIOCTpoeHue rpaduka
00paTHOM (PYHKIUK).

TIpumeHsTh cBOMCTBA
norapugmuyeckor QyHKIIUU MPH
pelIeHN  MPUKIIAaIHBIX 33424

5,7

1,3

26

Tpuronomerpuieckn
e opmyibl

Yuciaan
BbIpaKeHUA

Panguannas mepa yrina

IToBOpoT TOUKH
BOKpYT Hadasa
KOOpAWHAT

Onpenenenue cuHyca,
KOCHHYCa U TaHT€HCa

yria

3Haku cuHyca,
KOCHHYCa U TaHTeHCa

3aBHUCHMOCTD MCKAY

CHHYCOM, KOCMHYCOM

W TAaHT'CHCOM OAHOI'0 1
TOr'O K€ yria

Tpuronomerpuueckue
TOXKIECTBA

IlepeBoauTh rpagycHyro MEPY B
paanaHHyto u oopatHo. Haxomuts
Ha OKPY>KHOCTH I1OJIO)KEHUE TOUKH,
COOTBETCTBYIOILLEH JaHHOMY
JEHCTBUTENBHOMY YHCITY.

Haxonute 3HakH 3HaYEHUHN
CUHYCa, KOCHHYCa, TAHTeHCa
qucIia.

BEIsSBIATE 3aBHCHMOCTD MEXOY
CHUHYCOM, KOCUHYCOM, TAHI'CHCOM
OTHOI'O U TOI'0 K€ yrjia.
HpI/IMeHSITL JaHHBIC 3aBUCHUMOCTHU
I 10Ka3aTCIbCTBA TOXKACCTBA,

[IpumensTs npu npeoOpa3oBaHUIX
Y BBIYHCIIEHUSIX (OPMYJIBI CBSI3H
TPUTOHOMETPHUYECKUX (PYHKIMH
YTJIOB O M —0., (YOPMYJIBI CIIOXKEHHUS,
(hopMyJIBl JBOMHBIX U IIOJIOBUHHBIX
yII10B, (hopMyInbl IpUBENCHNUS,

[IpumeHATE Bce H3yUEeHHBIE
CBOMCTBa U (OPMYJIBI IPU
pelIeHnH 3a1ad .

1,3

4,5

2,6

4,7

5,6

3,4




CuHyc, KOCUHYC U
TaHTEHC YIJIOB 0. M -0l

1,5

DOopMyINBI CIOKEHUS 2,7
CuHyC, KOCHHYC U 3,5
TaHTEHC IBOWHOIO

yria
CuHyc, KOCUHYC U 4,7
TaHTEHC MTOJIOBUHHOTO
yria
DopmyIbl 6,7
NIPUBEICHUS
CyMMa 1 pa3HOCTB 2,4
cuHycoB. Cymma u
Pa3HOCTh KOCHHYCOB
[Ipoussenenne 2,7
CHHYCOB ¥ KOCHHYCOB
Ypok 000011IeHHS U 3,5
CHCTEMaTH3aIuH
3HaHUH
KonTtponsHas pabora 5
No5
YpaBuenusu 22 TpUroHOMEeTPUYECKH HaxomuTh apKCHHYC, apKKOCHHYC, 2,5
HEpPaBeHCTBA € YpaBHeHuUsl apKTaHTEHC JIeHCTBUTEILHOTO
qucia, TpaMoOTHO (hopMyIUpyst
orpeneneHue. 6,7
IIpuMeHsTH CBOMCTBA apKCUHYCA,
v _ apKKOCHHYCa, apKTaHTeHCa YUCIa.
paBHeHHe COS X = a [IpumenaTs hopMymsl A5
HaXO0XXJEHUSI KOpHEN
VYpaBHEeHHE ypaBHEHHH COS X = @, Sin X = a, 3,5
sinx=a tgx =a.

Pemiath TpuroHoMeTpHUecKue

VYpaBHeHue tg X = a YpaBHEHUS: JINHEIHBIC 4,7
OTHOCHUTEILHO CHHYCA, KOCHHYCA,
TaHTeHca yriia (4ucna), 27

7

Tpuronomerpuieckue
YpaBHEHUS, CBOIAIINECS
K aNnreOpandecKuM.
OnHoponHbie
ypaBHEHUS.

CBOJISIIIMECS K KBaIPATHBIM H
JPYTUM anreOpandecKum
YpaBHEHUSM TIOCIIE 3aMEHBI
HEM3BECTHOT'0, CBOSIINXCS K
MPOCTEUIITNM
TPUTOHOMETPUUECKUM
YpaBHEHUSM IOCIIE Pa3IOKEHHS Ha
MHOXXHUTEH.

HpI/IMeHHTL BCC U3YYCHHBIC
CBOMCTBA U CITOCOOBI pCHICHHA




HEpPaBeHCTBA

TPUTOHOMCTPUUCCKUX ypaBHeHI/Iﬁ
1 HCPABCHCTB IIpU pCIICHUHN
MMPUKIIAHBIX 3a1a4

Meroasl 3aMEHBI 1,5
HEHM3BECTHOTO U
paznoXeHus Ha
MHOXHTENU. MeTon
OLICHKU JIEBOM U IIPaBOU
4acTu
TPUTOHOMETPHYECKHX
YpaBHenus u YpaBHEHU.
HEpPaBeHCTBA
Cucremsl
TPUTOHOMETPHYECKHX
ypaBHEHUI
TpuronoMmerpudeckue
HEpaBeHCTBa
Ypok 00600ITIeHIS U 2,6
CUCTEMAaTU3ALNA 3HAHUM
KonTponsHas padota 5
Ne6
Hrorosoe
NOBTOpPEHUE
IIpeobpazoBanue IIpuMeHsTE TIpaBUIa ISHCTBHUI C 57
paznuKanaMu, BEIPaKEHUSIMH CO
PALMOHATBHBIX, CTEIEHsIMHU C pallMOHAJIbHBIM
CTCNCHHBIX, ToKazareeM (JIIo0bIM
HMpparMOHAIbHEIX, JEWCTBUTENbHBIM [10KA3aTENIEM)
TIOrapHQMHIECKHUX, IPY BBIYUCICHUSX U
TPHUTOHOMCTPHICCKIX MPeoOpPa30BAHUAX BBIPAKCHHIH.
BRIPAKCHUH. BrinonHaThs Opocreiue
mpeoOpa3zoBaHus
JorapuQMUUIECKUX BBIPAXKEHHH C
WCIOJIb30BAHUEM CBONCTB
norapru(MoB, C TTOMOIIBIO
Yucaan nepexona. [IpuMeHsITs pu
BBIPA:KCHHA peoOpa30BaHMIX M BEIUHCICHHSIX
(hopMymBI CBSI3H
TPUTOHOMETPHUYECKUX (PYHKIMH
YIJIOB O M —0., (YOPMYJIBI CIIOXKEHHUS,
(hopMyJIBI JBOMHBIX U TIOJIOBUHHBIX
yrioB, (opMyInbl IpUBEaCHUS
Peuenue Pemars npocreiimme 2,7
MppaluOHAIbHbIX, UppALMOHAIbHBIE, IIOKA3aTENIbHbIE,
[OKa3aTeIbHBIX, norapugMudecKue,
yorapupmMuIecKixX TPUTOHOMETPUYECKUE YPABHEHUS U
TPUTOHOMETPHYECKIX HEPABEHCTBA

YpaBHEHUH U




HEpaBEHCTB

11 knace
20 | TpuroHomeTrpu4ecKu
e pyHkuuu
OO6nacTh onpeaeaeHus 1,6
Y MHOXKECTBO
3HAYECHU
TPUTOHOMETPHYECKHX
(dyHKIM
DOyHKITUH [To rpaduky dyHKIHIT ONHCHIBATH
. . WX CBOMCTBA (MOHOTOHHOCTb,
érHocTs, HewéTHOCTS, OrPaHU4YEHHOCTb, YETHOCTb, 34
TICPHOITIHOCTR HEYETHOCT, IEPUOJMYHOCTD).
TPUTOHOMETPHYECKHX
byHKINH N3o0paxath rpauiKu CIIOKHBIX
(GyHKIUH ¢ TOMOIIBIO
CBoficTBo (yHKIMH rpa@oriompomeneﬁ, OIHCBIBATH 5.7
uX cBoMcTBa. Pemare npocreiinme
y=C0SXu eé rpa(bm( TPUTOHOMETPUYCCKHUE
HEpPaBEHCTBA, UCIONB3Ys TpauK
. kiuu. PacnioznaBate rpaduku
CBoiicTBO (pyHKIUM %)S/I:IFOHOMGTPI/I‘-IGCKI/IX q)yHrljcu?Iﬁ 1.6
y = sin X u €€ rpagpux Ctpouth rpadKu d7IeMEHTAPHBIX
(DYHKITUH, HCIIOB3YS
CaoiicTBO U TpaduKu rpadonocTponTeNH, H3yJaTh 57
®yHakuuu (ynkuuit y = tg X u y=ct CBOWCTBA JICMEHTAPHBIX QYHKIMI
gx 0 UX rpadukam,
BemonnsaTs npeobpazoBaHus
OO6parHble rpaduKOB AIEMEHTAPHBIX 2.4
TPUTOHOMETPUYECKUE (hyHKIHI: MapaiensHBIA TIepeHoC.
(hyHKITIT
Ypok 0000ITIeHS 1 5
CHUCTEMaTU3ALNN 3HAHUM
KonTponsnas padora 5
Nel
21 | IlpousBoaHas u eé [IpuBonuTH IPUMEPHI MOHOTOHHOMN
reoMeTpuYecKuii u YHCIIOBOM ITOCIEA0BATEIHLHOCTH,
($uszuyeckuii cMbIcI uMeroleit npenen. Beraucisats
TIPEJIENTBI ITOCTIEA0BATENLHOCTEH.
BrsicHATS, SBIICTCS TN
MOCJIEIOBATENFHOCTh CXOJISTIICHCA.
[IpuBomuTh MpUMeEpH QYHKITHH,
SIBIISTFOIITXCSL HETIPEPHIBHBIMH,
UMEIOIIUX BEPTHKATBHYIO,
TOPU30HTAJIBHYIO AaCUMITOTY.
3anuceiBaTh ypaBHEHHUE KaxA0H U3 2,5
DJIeMeHTDI 9TUX ACUMOTOT. Y METh MO
MAaTeMATHYECKO rpaduky GYHKIHUU ONPENENITh
ro aHajausa IPOMEXYTKH HENPEPHIBHOCTH U

TOYKH pas3pbiBa, €CJIN TAKUC




IIpenen
IOCJIE0BATENBHOCTH

UMEIOTCsI. Y METh JI0Ka3bIBaTh
HEMPEPBIBHOCTH (PYHKIIHH.

Haxonuts yrnoso#t koaddurmeHt
KacaTelnbHOU K TpaQuKy QYHKIHH
B 3aJlaHHOM Touke. HaxonuTs

[penen ¢pynxumun 1,7
MTHOBEHHYIO CKOPOCTb JBHKEHHS
HerpepbIBHOCTD MaTepHUaIbHOU TOYKH. 5,6
bynximn Haxoaute npou3BoiHbIE
9JIEMEHTapHBIX (PYHKIHH.
OnpeneneHue HAXOJMUTh IPOU3BOIHBIC CYMMBI, 3.5
IPOHU3BOAHON MPOU3BECHHUS U YACTHOTO JIBYX
(hyHKUIWH, TPOU3BOAHYIO CIIOKHOU
ukiun y=Ff(kx + b).
[IpaBuna by y=1( ) 24
anddepeHIpoBaHIs IIpuMeHsTh NMOHATHE IPOU3BOAHON
IIPY pelIeHu! 3aj1ay.
[pousBoanas 3,6
CTENeHHOW PyHKIMN
IIpousBomnas 2.7
3JIeMEHTAPHBIX (YHKIIHIHA
I'eomerpuuecknii cMbICT 5.6
IIPOU3BOIHOMN
Ypok 000011IeHHS U 1.6
CHUCTEMAaTU3alluU 3HAHUH
KonTponsnas padora 5
Ne2
16 | IIpumeHeHue
NMPOU3BOJIHOH K
HCCIEN0BAHNIO HaxoauTtb BTOPYIO HPOU3BOIHYIO H
Gynxumi YCKOpEHHE nporiecca,
OITMCBIBAEMOT'0 C TIOMOIIBIO
JJ1eMeHTbI Bozpacranue n dopMyIIBL. 2,4
MaTeMaTHYecKo yObIBaHue pyHKINM
ro aHAJIM3a Haxonute npomexyTku
BO3pPAcTaHus U yObIBAaHUS
OKCTpeMyMBI (PYHKITUU dyHKIHM. 3,7
HaxonuTh TOYKM MUHUMYMa U
Haubonbiee n ™ 5,7
MakCcUMyMa (QyHKLUH.
HanMEHbILIee 3HAYCHUS
hyHKIIH Haxonute Hanboseiiee u
HavMeHbIlIee 3HaYCHUS] PYHKIUN
Ha OTpE3Ke.
[IponsBoaHas BTOporo p 3,4
IIopsiiKa, BBITYKIOCTb U Haxomnte HanOobiIee U
TOYKH nepernda HauMEHbIIIee 3HAUYCHNS PYHKIINH.
UccnenoBats GyHKIUIO C
Hocrpoenne rpagukon MTOMOIIIBIO TPOU3BOAHOMN U CTPOUTH 5.7
yHKrmii e€ rpaduxk.
DOyHKIUU padp
6,7

Ypok 00001IeHNS U




CHCTEMaTHU3alluy 3HaHUM

Kontponbhas pabora 5
Ne3
17 | llepBooOpa3Has u
HHTErpal
[TepBooOpa3znas 2,7
[IpaBuiia HaxOXAEHUS 1.5
nepBOOOPa3HBIX
Beraucnsats npubmmkEHHOE
ITnomans 3Ha4Y€HUe IO AN 3.4
KPHUBOJIMHCHHOH KPUBOJIMHEWHOH Tparenuu.
Tpaneuuu. MaTerpan un
€ro BLIYHCIICHHE Haxoxuts nepBooOpasHble
(hyHKITHI:
Breruucnenue nomazei y=x",
(GuUryp ¢ moMoIIBIo raepe R,y =sinx, Y =cos X, y=t
HHTErPAJIoB. gXx.
DJIeMeHTBI
MaTeMATHIECKO Haxomute nepsooOpasHbie
S — [Ipumenenue GbyHKIU: 5,7
HWHTErPaioB JIjIs
+ +
peteHnst GU3NIECKUX f(x) + g(x), kf(x) u T (kx + b).
3ana4q. Breraucnars mwiomaau
KpUBOJIMHENHOM Tpamemnuu ¢
Tpocreiirme TOMOIIBHO dhopmyisl HeroToHa-
nuddepeHnraibHbie Jletibrua.
ypaBHEHUS
Ypok 000011IeHHS U 1,6
CHUCTEMaTU3ALNN 3HAHUM
KonTtponsHas pabota 5
Ne4
16 Kom6unaropuka
Maremarnueckas ITpUMEHSATH TPaBUIIO 4,5
WHIYKIAHA MIPOU3BEACHUS TIPH BBIBOJIE
(hopMyITBI YHICIIa TIEPECTAHOBOK.
[IpaBuio mpou3BeIeH . Co3maBaTh MaTEMaTUYECKUE 1,6
Pasmerenus ¢ MOJEIH JJIs1 PELICHUS
OBTOPCHUAMM KOMOWHATOPHBIX 3334 C
KomOunaTopuka N
MTOMOTIBIO MTO/ICYETA YHCIIa
, BEPOSITHOCTD, N
T ATHCTHA IlepecTaHoBKH pasMellEHHU, epECTaHOBOK U 3,4
COYETaHMIA..
Pasmemenus 6e3 [Tpumensts Gpopmyy GuHOMa 5,7
ITOBTOPEHUH Herorona.
[Ipu Bo3BEeCHNM OMHOMA B
Coueranus 0e3 HATYPaJIBHYIO CTENEHb HAXOUTh 3,6

MTOBTOPEHUH 1 OMHOM

OnHOMUANBHBIE KO PUIIHEHTH




Hrrorona

MIpY MTOMOILX TPEYTOJbHHUKA
ITackans.

Coueranus ¢ 2.5
MTOBTOPCHUSMU
Ypok 000011IeHHS U 14
cUCTeMaTH3aIiuy 3HAaHUH
Kontponbshas pabora 5
Ne5
16 DJieMeHThI TeOpuHu
BeposITHOCTeH TIpUBOAUTE IPUMEPHI CITyYANHBIX,
JIOCTOBEPHBIX ¥ HEBO3MOMHBIX
COOBITHH.
BepositHOCTE COOBITHS 2,5
3HAaTh OMpeeneHne CyMMBI U
MPOU3BEICHHUS COOBITUH. 3HATH
Crnoxenue 1,6
. orpe/ieNieHr e BEpOSITHOCTH
BEPOATHOCTCH COOBITHS B KJIACCHIECKOM
KoMOuHaTOpuka MMOHWMAaHUH.
» BEPOSITHOCTD, YciioBHast BEpOSITHOCT. n
CTATUCTHKA, HesaBucrumocts PHBOIATD PUMEPBL
JTOTHKA COBLITHH HECOBMECTHMBIX COOBITHH.
Haxoauth BEposATHOCTH CYMMBI
BepOsTHOCTE HECOBMECTHBIX COOBITHH. 37
TIpOMSBCACHMA VIMeTh npeicTaBIeHHe O
HE3aBUCHMBIX COOBITHH HE3aBMCHMOCTH COOBITHI 1
HaXOAWUTH BEPOSITHOCTh
®opmyia Bepryiwiu COBMECTHOT'O HACTYIIJICHUS TAKUX
COOBITHH.
Ypok 00001IeHns 1 Haxoauts craTucTryeckyio 2,5
CHCTeMaTH3aIluI BEPOSITHOCTH COOBITHI B OIBITE C
3HaHUHI OOJBIITM YHCIIOM B FICTIBITAHUH.
Hmerts nipeAcTaBieHre 0 3aKOHE
KonTponbHas pabora Gompumx Hucen. 5
Ne6
18 Hrorosoe
NMOBTOpPeHHUE Kypca
Yucaa u ToxnaecTBeHHBIE IIpumeHATE paBUIIa NEUCTBHH C 1,6
BbIpaKeHUA rpeobpa3zoBaHus pajuKaiaMu, BRIPAKEHUSIMH CO
CTeTIeHeH ¢ CTETEeHSMU C PaIliOHATBHBIM
paoHaIbHBIM mokaszaTesnem (JF00bIM
ITOKa3aTeleM, JIEICTBUTEIBHBIM TIOKa3aTeNeM)
HppaIMOHATBHBIX U TIPH BBIYMCIICHUSAX H
norapu(MHIECKIX peoOpa3oBaHMAX BhIpaKEHUH.
BBIPAKEHHUH BemmonnaTs npocreiimme

npeoOpa3oBaHus
Jorapu(pMUYECKHX BBIPAKCHUH C
UCIIOJIb30BAHUEM CBOWMCTB
Jorapu@MoB, ¢ IIOMOILBIO
nepexosa.




ToxnecTBeHHBIE [IpumensTs ipu peoOpa3oBaHUIX 2,4
MpeoOpa3oBaHUs Y BBIYHCIICHUSIX (POPMYJIIBI CBSI3U
TPUTOHOMETPHUIECKIX 4 TPUTOHOMETPHUYECKUX (PYHKIIMHA
BBIPAYKECHHH. YTJIOB O U —0., (YOPMYJIBI CITOXKEHHS,
(hopMyITBI JBOMHBIX U TIOJIOBUHHBIX
yII10B, (opMynbl IpUBEACHNUS
Perenrie panioHaIbHBIX 1,4
Pewats panmonanbHble U
1 UppaIOHATIBHBIX 3
. UppanroHaNbHbIe YpaBHCHHS
ypaBHEHUH
Pemenue 2,6
MOKa3aTENbHBIX U 4 Pemath moka3zaTenbHbIC U
lorapupmMuyecKnx norapuMHUUYECKUue YpaBHEHUS
YpaBHeHus 0 YPaBHCHIH
HEpPaBeHCTBA N
Pemenme Pemats mpocreiimme 3,4
TPUTOHOMETPHUIECKIX 3 TPUTOHOMETPHUYECKHE YPaBHEHUS
YpaBHEHU I
HTroro 248 KoHTpoJbHBIX padoT: 12

3. TemaTtuueckoe IJIAHUPOBAHHUE MO Tr€COMETPUHU (CTepeOMeTpI/lI/l), B TOM YHUCJIE€ C YYE€TOM MMPOrpaMmbl

BOCIIUTAHUSA C YKA3aHUEM KOJIUYECTBA YaCOB, OTBOAUMBIX HA OCBOCHUE Ka)](HOﬁ TEMbI

IPOCTPaHCTBE, GOPMYIUPOBATE U

10 kaace
Kou- OcHoBHbIE
Bo | OcHoBHBIE HanpaBJieH
Pa3 Koa- yaco us
BHU/bI 1eSITEILHOCTH 00y4arouIuxcsi
BO TeMbl B BOCIIUTATEJ
aen 4acoB (HA yPOBHE YHHBEPCAILHBIX Y4eOHbIX | bHOI
JaeicTBuUil) AeATeJbHOC
TH
5 BBenenue [lepeuncnats oCHOBHBIE (QUTYPHI B
MPOCTPAHCTBE (TOYKA, TIpsMas,
IIpeamer 2 2,6
CTepeoMeTpHE TJIOCKOCTB), POpMYNHpOBaTh TPH
aKCHOMBI 00 MIX B3aUMHOM
AKCHOMBI PacToNOKEeHNN U HILTFOCTPUPOBATH STH
CTEpEOMETPHH aKCHOMBI IPUMEPaMU U3 OKPYKAIOoIIen
00CTaHOBKH
Feomerpust Hexkotopsie cnencteus 3 DopMyHpOBATh U JJOKA3BIBATH TEOPEMY 14
13 aKCUOM 0 MIJIOCKOCTH, TTPOXOIATIEH
yepes MpsAMYIO U He JIeKaIIylo Ha Hel
TOYKY, U TEOPEMY O TIOCKOCTH,
MIPOXOJSIIEH uepe3 Be
TepeceKaronrecs mpsiMble
22 MapannaeabHOCTH ®DopMynHpoBaTh ONpeeIeHIE
NPSAMBIX U MapaJuIeIbHBIX TIPSIMBIX B
IJI0CKOCTeM




IMTapajenbHOCTD
NPSAMBIX, TPAMOM H
TJIOCKOCTH

I'eomerpus

ITapamiensHeie
NIpSIMBIE B
IIPOCTPAHCTBE

[TapamiensHOCTB TPEX
MPSAMBIX

ITapannensHOCTH
IIPSIMOU M IIJIOCKOCTH

B3aumHoe
pacnosioxkeHue
npsMbIX B
MPOCTPAHCTBE. YTOJI
MexKIAy IBYyMS
NPSAMbIMH

CxpenmBaronmecs
TpsIMbIE

I'eomerpus

Niwidge
COHAIPAaBICHHBIMH
CTOPOHAMH

JAOKa3bIBaThb TCOPEMEI O

NnapaICIbHBIX NPSAMBIX; 06’I)$ICH$ITI),
KaKn€ BO3MOKHEI ClIydaun

B3aUMHOI'O PACIIOJIOXKCHUA HpHMOfI u
IMJIOCKOCTU B IIPOCTPAHCTBE,

U IIPUBOAUTH WILTFOCTPUPYIOLIHE
IIPUMEPBI U3 OKPYXKAIOLLIEH

00cTaHOBKH; (hOPMYIHUPOBATH
ONpeNeNeHNuE NapajuieIbHbIX IPSIMON

Y TIOCKOCTH, (hOPMYIIUPOBATh U
JIOKa3bIBaTh YTBEPKICHHS O

HapauIebHOCTH MPSAMOI U TIIOCKOCTH
(cBoO¥iCTBa M MPHU3HAK);

peliaTh 3a/la4i Ha BBIYMCIICHUC U
J0Ka3aTCIbCTBO, CBA3AHHBIC

CO B3aUMHBIM pacnononceHHeM HpSIMI)IX
U IUIOCKOCTEN.

OOBACHATE, KaKHE BO3MOXHBI CITydan
B3aUMHOTO PACITOJIOKCHHS IBYX

MPSIMBIX B TPOCTPAHCTBE, U IPUBOIUTH
WJUTIOCTPUPYIOLTIE TIPUMEPHI;

(hopMyIUPOBATH OIpEacICHIE
CKPEIIMBAIONINXCS TPSIMBIX,

(hopMynHpPOBATE M TIOKAa3BIBATH TEOPEMY,
BBIPAXKATIOMIYIO TIPU3HAK

CKPEIUBAIOIIXCS IPSIMBIX, i TEOPEMY O
TIJIOCKOCTH, TTPOXOASIIEH

yepes OJIHY U3 CKPEIIUBAIOIINXCS
MPSMBIX U NapaJIEIbHON APYroi

OpSAMOHN; OOBACHSTDH, KAKUE JBa JIyda
Ha3bIBAIOTCS COHATIPABICHHBIMH,

(hopMynIupOBaTh U A0Ka3bIBATH TEOPEMY
00 yriax ¢ coHanpaBJICHHBIMHU

CTOpPOHAMU; OOBSICHATH, YTO HA3HIBACTCS
YIII0M MEXY TepeCceKaromuMuUcs

OPSAMBIMU U YTJIOM MEKIY
CKPEIIMBAIOLUIMMUCS MPSMBIMH; PEIIATh

3aa4i Ha BBIYUCIICHUEC 1
JA0Ka3aTCIbCTBO, CBA3aHHBIC CO
B3aMMHBIM

PACIOIOXKCHUEM JABYX IMPAMBIX U YTJIOM
MCXKAYy HUMU

3,6

2,7

1,4

1,6

5,7




Yron Mexny npsIMbIMU

Kontponbshas pabora
Nel

ITapanienbHOCTD
IJIOCKOCTel

[TapasuiensHeie
IJIOCKOCTU

CaoilicTBa
apajuIeTbHBIX
TJIOCKOCTEN

Terpasap u
napajuiesnenumnesn

Terparap

ITapannenenunesn

3aga4n Ha TTOCTPOCHUE
CEUECHMI

KonTponsnas pabora
Ne2

22

IlepneHAUKYJISAPHOCT
b MPSAIMBIX U
IJI0CKOCTeH

IlepnenguKyJasipHoCcT
b NMPSIMOM H
TVIOCKOCTH

I'eomeTpusn

[epnenaukymsipHBIE
MpsIMbIE B

DopMyIIUpOBATh ONPEAEIICHUE
NapauIebHbIX IIJIOCKOCTEH,

(hopMyTUPOBATH U JI0OKA3bIBATh
YTBEPIKICHUS O MPU3HAKE 1

CBOMCTBaX MapajuieIbHbIX MIIOCKOCTEH,
HCIIONIb30BATh 3TH

YTBEPKJEHUS IIPU PELICHUH 3a]a4

OOBsICHATH, Kakast (PUTypa Ha3bIBACTCS
TETPa3JpOM U Kakas

InapaICiICinnuicoM, IMoKa3plBaTh Ha
HepTeXKax U MOACIIAX UX DJIEMEHTHI,

M300pakaTh STH GUTYPHI HA PUCYHKAX,
WITIOCTPUPOBATH C UX TTOMOIIIBIO

pa3IMYHBIE CITydan B3aHMHOTO
pacmoNoKeHns MPSIMBIX U TUIOCKOCTEH B

MPOCTPAHCTBE; POPMYIUPOBATH U
JTIOKa3bIBATh YTBEPKICHHS O CBOHCTBAX

napauieNenuiienia; O0bICHATh, YTO
Ha3BIBACTCS CEUCHHEM TETpa’apa

(mapannenenunena), pemarh 3aa49l Ha
IOCTPOCHHUE CEUSHUH TeTpalIpa

U Mapajuieenuiena Ha 4€pTexe

DopMynHpoBaTH ONpEAEICHIE
NEPIEHIUKYIAPHBIX MPSIMBIX B

IPOCTPaHCTBE; (HOPMYJINPOBATH U
JIOKa3bIBATh JIEMMY O

MEepIEHANKYIISIPHOCTH JBYX
NapaJuIeNbHbBIX MPSIMBIX K TPEThEH
MPSIMON;

($hopmynupoBaTh onpezeneHre NpsiMoii,

3,6

4,7

6,7

3,5

1,6

5,7

3,4

5,7




IPOCTPAHCTBE

ITapaiensHeie
MpsIMBIE,
MEPIIEHANKYIISIPHBIE K
IIJIOCKOCTH

IIpuznax
NEPIEHAUKYIISIPHOCTH
NPSIMOM U TNIOCKOCTH

Teopema o npsMoi,
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH

IepneHauKyasip u
HAKJIOHHBIE. YTO0J1
MexIy NPSAMOii U
ILI0CKOCTBHIO

PaccrostHHE OT TOYKH
IO TNTOCKOCTH

Teopema o Tpéx
MIePIICHANKYIISPax

Yron Mexny npsiMoi u
IIJIOCKOCTBIO

JByrpanssIii yroJ.
IlepnenguKyJasipHOCT
b ILI0CKOCTEH

HCpHCHILHKyJ'ISIpHOfI K IIJIOCKOCTH,

Y IPUBOJINTH WILTIOCTPUPYIOIINE
IPUMEPHI U3 OKPY)KarolIel 00CTaHOBKU;

(bopMyIHUpOBaTh U J0Ka3bIBATh TEOPEMbI
(mpsimyto 1 00paTHYIO)

0 CBA3M MEXKIY I1apaJlIeIbHOCTBIO
IPSAMBIX U UX NEPIEHAUKYISPHOCTHIO

K INIOCKOCTH, TEOPEMY, BBIPAKAIOLIYIO
MpPU3HAK MEePIEeHUKYIIPHOCTH

NpSAMOU U ILUIOCKOCTH, U TEOPEMY O
Cym€CTBOBAHNU U €AUHCTBCHHOCTHU

IPSAMOM, IPOXOJSIIEH Yepe3 JTaHHYIO
TOUYKY U NEPIEHIUKYIISIPHON

K I[&HHOIZ IIJIOCKOCTH, pe€llIaTh 3a/ila4v Ha
BBIYHCJICHHUEC U 10Ka3aTCIIbCTBO,

CBSI3aHHBIE C NIEPIIEHIUKYIISIPHOCTBIO
IPSIMOU U IIJIOCKOCTH

OOBACHATH, UTO TAKOE MEPIEHANKYJIISIP U
HaKJIOHHAs K IJIOCKOCTH,

YTO Ha3bIBAETCS TPOEKIMEN HAKIIOHHOM,
YTO HA3bIBAETCS PACCTOSHUEM:

OT TOYKHU OO0 INIOCKOCTU, MEXKITY
napaICIbHBIMU ITIJIOCKOCTAMU, MEXKIY

CKPEIIUBAOIIMHUCS TPSMBIMU;
(hopMynHpOBaThH U TOKA3BIBATH TEOPEMY

0 TPEX MEPHEHANKYJIISIpax U NPUMEHATh
€€ TIpH PEIIECHNH 33/1aY;

OOBSCHSTD, YTO TAKOE OPTOrOHATBHAS
MIPOEKITUS TOUKH ((GUTYPHI)

Ha MJIOCKOCTb, U I0Ka3bIBATh, YTO
MPOEKLMUEN MPAMOIN Ha IUIOCKOCTb,

HE IEPIEHIUKYIISIPHYIO K 3TOH IpsSIMOH,
SIBJISIETCSI TIPSIMAst;

O6T;HCH5{TL, YTO HA3bIBACTCA YIJIIOM
MCKIAY HpﬁMOfI " INTIOCKOCTBIO

1 KaKUM CBOMCTBOM OH 06nanaer 5
O6’BHCH5{TL, YTO TaKO€

[EHTpaTbHAS TPOEKITNS TOUYKH((DUTYPHI)
Ha TIOCKOCTh

OObsicHATH, Kakast (HUTYypa Ha3bIBACTCS
JIBYTPaHHBIM YIJIOM U KaK

OH HU3MCPACTCA, JOKa3bIBATh, UYTO BCC

3.6

4,7

1,6

3,7

1.6

2.7



I'eomerpus

JIByrpaHHBbIH yroi.

IIpuznax
MEPIIEHAUKYIISIPHOCTH
JIBYX IJIOCKOCTEN

IIpssMoyrosbHbII
napaJuleeuIes

KonTtponsHas pabota
Ne3

Ypok 0000ITIeHS 1
CHCTEeMaTH3aIluI
3HaHUHU

JIMHEWHBIC YIJibl ABYT'PAHHOT'O

yIJ1a paBHBI APYT APYTY; OOBACHATDH, YTO
TaKoe yroJl MeX1y

MEPeCCKAOIUMUCA TTJIOCKOCTSAMU U B
KaKuXx mnpeaeiiax OH

u3MeHseTcs; GopMyIHpOBaTh
OIIpeNENeHNE B3aNMHO

MEPICHIUKYISIPHBIX TIOCKOCTEH,
(hopMyTUPOBATH U JIOKA3bIBATH

TEOpEMY O IIPU3HAKE
IIEPIEHIUKYIISIPHOCTHU JBYX IIJIOCKOCTEH;

O0BSCHATD, KAKOW MMapasuieemuie]
Ha3bIBACTCA HpSIMOerJIBHBIM,

(hopMyTUPOBATH U JI0OKA3bIBATH
YTBEPKJEHUS O €0 CBOMCTBAX;

peuiaTth 3aga4M Ha BBIYHUCIICHUEC U
JOKa3aTCIbCTBO C UCITOJIb30BAHUEM

TEOPEM O MEPIEHANKYIAPHOCTH IIPAMBIX
1 TIJIOCKOCTEH, a

TaKKe 331a91 Ha TOCTPOEHHE CEIEHUI
MPSIMOYTOJIFHOT'O

napauieNienuiea Ha YepTexe

Hcrnons30BaTh KOMITBIOTEPHEIE
MPOrpaMMBI TIPH W3YIEHUH BOIIPOCOB,
CBSI3aHHBIX CO B3aHMMHBIM
PacToNIOKEeHNEM MPSAMBIX U TUIOCKOCTEH

B IIPOCTPAHCTBE

5,7

1,4

5,7

3,4

18

MHOrorpaHHuKH.

TlonsaTne
MHOTOTPaHHHUKA.
Mpu3ma

IlousiTue
MHOTOTPpaHHHKA

[Ipusma

OOBACHSATH, Kakas GUTypa Ha3bIBACTCS
MHOTOTPaHHUKOM U KaK Ha3bIBAIOTCS €ro
AIIEMEHTBHI, KAKOH MHOTOIPaHHUK
Ha3bIBaCTCS

BBIITYKJIBIM, IIPUBOAUTL ITPUMCEPHBI
MHOTI'OIr'PaHHUKOB; OG’LHCHHTB,

KaKOM MHOTI'OI'paHHHUK Ha3bIBACTCA
HpH3MOfI M KaK Ha3bIBaIOTCS €€

AJIEMEHTHI, KaKas ITPU3Ma Ha3bIBAeTCS
MPSIMOM, HAKIIOHHOM, IPaBUIBHOM,
n300pakaTh IPU3MBI HA PUCYHKE;
O0BSACHATD, YTO HA3BIBACTCS ILIOMIAIBIO
MOTHOH(OOKOBOH ) MTOBEPXHOCTH
MIPU3MBL, H JIOKAa3bIBATh TEOPEMY O
TUIONIA M OOKOBOI TTOBEPXHOCTHU MPSIMOWA
MIPU3MBIL; PEIIaTh 3a/Ia4H HA BBIYUCIICHUEC

2,7

3,6



IMupamuga

ITupamuna

IIpaBunpHas nupamuaa

VYceu€HHas nupamuia

IIpaBuiabHbIE
MHOTOTPaHHHUKHU

Cummerpus B
MPOCTPAHCTBE

[TonsiTue mpaBUIBHOTIO
MHOTOTPaHHUKA

ONeMEeHTBl CHMMETPUU
MIPaBUIIBLHBIX
MHOTOTPaHHUKOB

" 10Ka3aTCIbCTBO,

CBs3aHHBIC C HpI/I3MOI>'I

OOBSCHATD, KAKOW MHOTOTPaHHHK
Ha3bIBaeTCs MUPaMUION U Kak

Ha3bIBAIOTCS €€ AJIEMEHTHI, YTO
Ha3bIBAa€TCA IIOIIAbIO

MOJTHOM(OOKOBOI ) TOBEPXHOCTH
MIUPAMU/IBL;, OOBICHSITD,

Kakasi tupaMu/ia Ha3bIBaeTCst
MPaBUJIbHOM, I0Ka3bIBaTh YTBEPKIECHUE

0 CBOMCTBax e€ OOKOBBIX pébep u
OOKOBBIX TpaHeW U TeOpeMy

0 TuIoMAAM OOKOBOW MOBEPXHOCTH
IIPaBUJIbHON TUPAMUIBL;

OOBSICHATDH, KaKOH MHOTOTPaHHHUK
Ha3bIBAETCS YCEUEHHON NUPAMUI0N

M KaK Ha3bIBAIOTCS €€ OJICMCHTHI,
JOKa3bIBaTh TCOPEMY O ILIOIIAaN

OOKOBOIi TOBEPXHOCTH NMPABUIIBHOM
YCE€UEHHOMN MUpaMUbI;

peuiaTh 3aga4M Ha BBIYHUCIICHUEC U
J0Ka3aTC/IbCTBO, CBA3aHHBIC

C IUpaMUIaMH, a TAaKXKe 3a1a9H Ha
MOCTPOCHUE CEUEHUN MUPAMU

Ha YepTexe

OOBICHATD, KAKHE TOYKHA HA3LIBAIOTCS
CUMMETPHUYHBIMH OTHOCUTEIBHO

Touku (IPsSMO#A, TTOCKOCTH), UTO TAKOE
11eHTP(OCh, TIOCKOCTH )

cUMMeTpuH GUTYpHI, TPUBOANTH
npuMeps! GUTYp, 00J1aJar0IINIX

3JIEMEHTaMH CUMMETPHH, a TAKXKe
IpUMEpPBl CHMMETPHH B apXUTEKTYPE,

TEXHUKe, IPUPOJE; 00BACHATH. Kakoi
MHOT'OTPaHHUK Ha3bIBACTCS

IMPpaBUJIBHBIM , 1OKA3bIBATh, YTO HEC
CYHICCTBYCT NMMPaBUIIBHOI'O

MHOI'OrpaHHUKA, I'paHsIMHU KOTOPOIro
SIBJIAIOTCS IIPABUJIBHBIC

N-YrOJILHUKY NPH N>6; 0OBSICHATE, KAKHE
CYILIECTBYIOT BUJBI

IMPAaBUJIBHBIX MHOI'OI'PaHHUKOB U KaKNUMHU
QJIEMCHTAMH OHU 06J'IaZ[aIOT

6,7

3,4

2,6

2.7

1,6

3,4



Kontponbhas pabora
Neq

Ypok 000011IeHNS U
CHCTEMAaTH3aI[HH
3HAHUU

3ak/I0uuTeIbHOE
NOBTOPEHHE Kypca
reomerpun 10 kaace

I'eomerpus

[TapannensHOCTH
NPSIMBIX U IIJIOCKOCTEH.

IlepnenuKyIIpHOCTH
NPSIMBIX U IJIOCKOCTEN

MHoOrorpaHHuKU

11 kaace

18

uauHAp, KOHYC 1
map

Muauuap

I'eomerpus

ITonarue numuHIpa

Inomans MOBEPXHOCTH
IUAJIHHIPA

Konyc

[TonsiTue xonyca

[Inomane noBepxHocTH
KOHyca

VY ceuéHHBIN KOHYC

Hcnons3oBaTh KOMIIBIOTCPHBIC
mporpaMmsbl IpyU U3YyUCHUN

TeMbl «MHOTOrpaHHHUKN

OOBICHATE, YTO TAKOE ITUITUHIAPUIECKAS
IIOBEPXHOCTH, €€

o0pa3syrolye U 0Ch, KaKoe TEIo
Ha3bIBACTCS IMITHHIIPOM U Kak

HA3BIBAIOTCS €r0 AJIEMEHTHI, KaK
MONYYHUTh HAJTUHIP TyTEM

BpAIICHUS TPSIMOYTOJIEHHKA;
M300paKaTh MIIHHAP U €T0 CCUSHUS

TUTOCKOCTBIO, TIPOXOJISIIIEH Yepe3 oCbh, U
TUIOCKOCTBIO,

TIePIIEHANKYISIPHON K OCH; OOBSCHSTH,
YTO IPUHUMAETCA 32

Ionaas 6OKOBOM MTOBEPXHOCTH
LWUIMHIPA, ¥ BEIBOAUTH (POPMYJIBI

JUTS BBIYUCICHUS OOKOBOI U ITOJTHON
MOBEPXHOCTEW LIMIIUHPA;

pemiaTh 3ala4 Ha BbIYUCIICHUE U
JI0Ka3aTCIbCTBO, CBA3aAHHBIC

C IMIINHAPOM

OOBACHATH, YTO TAKOE KOHUYECKas
MIOBEPXHOCTD, €€ 00pasyromue,

BCpPIINHA U OCb, KAKOC TCJIO HA3bIBACTCs
KOHYCOM H KaK Ha3bIBAKOTCHA

€r0 JIEMEHTHI, KaK IIOJIyYUTh KOHYC
IIyTEM BpAILECHUSA

MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,

2,4

6,7

3.4

2,4

3,7

4,6

1,5

6,7

5,7



Coepa

Cdepa u map

B3anmuoe
pacrojoKeHue cepsl
U TUTOCKOCTH

Kacarenbnas
TTOCKOCTH K cepe

[Tnomans cdepsr

KonTposbHas pabora
Nel

Ypok 00001IeHS U
CHCTEMAaTH3aLuN
3HAHUU

20

O0BLEMBI TE

O0ném
NPSIMOYT0JILHOTO

I/I306pa>KaTB KOHYC 1 €r0 CCUCHHUA

TUTOCKOCTBIO, TIPOXOJISIIEH Yepe3 0Ch, U
IJIOCKOCTEIO,

HCpHCHI[I/IKyJIHpHOfI K OCH, O6’I>SICHHTI),
YTO IPUHUMACTCA 3a IJIoalb

OOKOBOIi TOBEPXHOCTH KOHYCA, U
BBIBOAUTH (POPMYJIBI TSI

BBIYMCIIEHUS IIIOMIAAeil OOKOBOH U
IIOJIHOM IIOBEPXHOCTEN KOHYCA;

OOBSCHSTH, KAKOE TENO Ha3bIBACTCS
YCE4EHHBIM KOHYCOM M KaK €ro

IIOJIyYUTH ITYyTEM BPALICHHUS
IIPSAMOYTOJIbHOW Tpalleluu, BEIBOJUTh

(hopmyIy Uil BEIYUCIICHUS TUTOIATH
OOKOBOIi TOBEPXHOCTH

yCeuEHHOr0 KOHYCa; pelaTh 3a1a41 Ha
BBIYUCIICHUC U

JIOKa3aTeNbCTBO, CBSI3aHHBIE C KOHYCOM
U yCEYEHHBIM KOHYCOM

DopMynHpOBaThH onpeaeraeHus chepsl u
apa, ux IeHTpa, paamyca,

JIMaMeTpa; UCCIIEOBATh B3aUMHOE
pacrosioxkeHue chepsl u

TIJIOCKOCTH, (hOPMYITHPOBATH
orpe/ieNIeHr e KacaTellbHOM TIOCKOCTH

K cthepe, GopMyTHPOBaATh U JOKa3bIBATH
TEOPEMBI O CBOMCTBE U

IIPU3HAaKE KacaTelnbHOU IIJIOCKOCTH,
O6T>5[CH5{TL, YTO IIPUHUMACTCA

3a romaznsk chepsl U Kak oHa
BBIpaXKaeTCcs uepe3 paauyc chepsr;

pemaTth 3a1a4r, B KOTOPBIX

(hurypupyroT KOMOWHAIINN
MHOTOTPaHHUKOB H TEN BPAIICHUS

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl IPU U3YYEHUH

HOBerHOCTefI W TCJI BpalllCHUS

OOBSCHATH, KaK H3MEPAIOTCS 00BEMBI

2,3

4,7

1,6

2,6

3,7



mapaJjiaeljnenuimnena

I'eomeTpus

ITousatue 00BbEMa

O0BéM
MPSIMOYTOJIHOTO
napaJuleNienuresa

O0BbEéMBI MpsAMOit
NpU3MbI U IHJIMHAPA

O06béM npsamoi
TIPH3MBI

O06BEM THITHHIPA

O0LEMBI HAKJIOHHOM
NPHU3MBI, THPAMHIbI
U KOHYca

Brruncienne 005M0B
TEJI C IIOMOILBIO
WHTerpana

OO0BEM HAKIIOHHOH
MPHU3MBI

O0BéM paMuIBl

O061BéM KoHYyCa

O0bém mapa u
I AAbL cepbl

TCJI, IPOBOAA aHAJIOT IO

C U3MEPEHUEM ILIOIIAAEN
MHOT'OYTOJILHUKOB; (hOpPMYITHUPOBATH

OCHOBHBIE CBOICTBA 00HEMOB U
BBIBOJUTH C UX ITOMOIIBIO

(hopmyny 00bEMa IPSIMOYTOIBHOTO
napasuieNenure/a.

DopMynMpOBaTH U IOKA3BIBATH TEOPEMBI 00
00bEME TIPSIMOI TPU3MBI

1 00BEMeE MIIMHIpA: peniaTh 3a1a4Hu,
CBSI3aHHBIE C BBIYUCIICHUEM

00BEMOB ITHUX TET

BreiBOIUTE MHTErpaIbHYIO HOPMYITY IS
BBIYHCIIEHNST 00HEMOB

TEJT U J0Ka3bIBaTh C €€ MOMOIIBIO TEOPEMBI
00 00hEMeE HAKITOHHOMN

MIPUMBI, 00 00BEMe THpaMubl, 00 00bEME
KOHYCa; BEIBOJUTH

(hopMymIBI [T BEIYUCIIEHUS 00HEMOB
yCeu€HHON NupamMuabl U

yCEUEHHOI0 KOHYCa; pelaTh 3a1a4H,
CBSI3aHHBIC C BHIYUCIICHUEM

00BEMOB ITHX TE

®opmyUpoBaTh U JI0KA3bIBaTh TEOPEMY 00
o0béme mapa u ¢

€€ MOMOILBIO BBIBOAUTD (YOPMYITy IIJIOMIAAN

1,6

3,7

1,2

3,4

3,4

1,7

3,6

4,7



cdepsl; pemath
3aJ]a4m ¢ MpUMEHEeHHeM (opmyt

00BEMOB PA3INYHBIX TEI

O0BéM mapa 3
[Tnomaas cdepsr 2
Kontponbshas pabora 1
No2
Ypok 000011IeHNS U 1
cUcTeMaTHu3aluu
3HaHUI
10 BekTopsbl B
NMPOCTPAHCTBE

DopMyIHpOBATH ONpEAETICHIE BEKTOPa, €0
JUTHHBI,

KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB,
MIPUBOJUTH MTPUMEPHI

(1)I/I3I/I‘-IGCKI/IX BCKTOPHBIX BEJINYHNH

IMousiTue BekTOpa B
NMPOCTPaHCTBE

[Toustre BekTOpa 2

PaBeHcTBO BEKTOPOB

Cioxkenne u OOBSACHATH, KaK BBOIATCS JCHCTBUS
BbIYHTAHHUE CJIOKEHUS BEKTOPOB,
BEKTOPOB.
VMHOXeHHe BeKTopa BBIYUTAHUE BEKTOPOB ¥ YMHOXKCHHE
BekTopsl u HA YHCIO BEKTOPOB Ha YKCJIO,
KOOPAHUHATBI .
B KaKAMH CBOMCTBAMHU OHH 00JIaJal0T, YTO
npocTpancTB T ——— 2 TaKoe MPaBHUIIO
e BBIYMUTAHUE BEKTOPOB

TPEYroJbHUKA, TIPABHUIIO

CYMMa HECKOJIBKHX napauieiaorpamMmma 1 rnmpaBuiio

BEKTOpOB MHOTOYTOJIbHMKA CIOKEHHS BEKTOPOB;
pelaTh 3a1a4wu,
MHOKEHHE BEKTOPa 1 .
Y P CBSI3aHHBIE C IEHCTBUAMM HaJl
Ha qHeIo BEKTOPaMH
Kommuianapubie OOBACHATD, KAKUE BEKTOPBI HA3BIBAIOTCS
BEKTOPbI KOMILIAHAPHBIMH;

($hopmMynupoBaTh U I0Ka3bIBATH
Komnutanaphsie 2




BCKTOPLIL

IIpaBuio
napaJsulenenurena

Paznoxxenue BekTopa
10 TpEM
HCEKOMILIaHAaPHBIM
BEKTOpPaM

Ypok 000011IeHHS U
CHCTEMAaTH3aIHH
3HaHUI

14

MeToa KOOpAMHAT B
NMPOCTPAHCTBE.
JABukenust

KoopauHaTthbl TOUKH U
KOOPAHHATHI BEKTOpa

BekTtopsl u
KOOPAMHATHI
B
NMPOCTPAHCTB
e

[IpssMmoyronbHas
crcTeMa KOOpIUHAT

Koopnunate! BexkTopa

CBs13b MEXKIY
KOOpJIUHATAMU
BEKTOPOB U
KOOpJIMHATaMH TOUEK

YTBCPKACHUC O ITPU3HAKE

KOMIUTAaHAPHOCTH TPEX BEKTOPOB;
OOBSACHATD, B UEM COCTOHUT

IMpaBUJIO MapauIejIcruneaa CJIOKCHUs
TpéX HCKOMILIAaHAPHBIX

BEKTOPOB; (OPMYITHPOBATH
JIOKa3bIBaTh TEOPEMY O Pa3IOKCHUH

J000r0 BEKTOpa Mo TPEM JTaHHBIM
HEKOMIIAHAPHBIM BEKTOpaM;

IIPUMEHSATH BEKTOPHI IIPH PELICHUN
TeOMETPUYECKUX 3a7a4

OOBACHATH, KaK BBOAUTCS MPSAMOYTOJIbHAS
cucTeMa KOOpJIWHAT

B IIPOCTPAaHCTBE, KaK OMPEACIIAIOTCA
KOOpAWHAThI TOYKU U KaK

OHHU HAa3bIBAKOTCH, KaK OIPCACIAIOTCA
KOOpPAWHATBI BEKTOPA,

(hopMyIUpoBaTh U JIOKa3bIBATH
YTBEPKACHUS; O KOOPAUHATAX

CYMMBI U Pa3HOCTH JIBYX BEKTOPOB, O
KOOpAWHATAX MPOU3BEICHUS

BEKTOpa Ha YMCIIO, O CBSI3U MEXIY
KOOpAWHATAaMU BEKTOpa U

KoopaAuHaTaMH €ro KOHIa 1 Hadalia;
BBIBOJHTH U MCITIOJIB30BaTh

TIPH PElIeHnH 3a/1a4 (POPMYITbI KOOPAMHAT
CepeanHbI OTPE3Ka,

JUIMHBI BEKTOpPA U PACCTOSHUS MEXKIY IBYyMS
TOYKaMH; BHIBOAUTH

ypaBHEeHUE cepbl JAHHOTO Pagryca ¢
LEHTPOM B JaHHOW TOUKE

6,7

2,4

6,7

3,4



IIpocreiimme 3agaun B
KOOpJIMHATaX

VYpaBHenue chepsl

CxansipHoe
NpousBeIeHne
BEKTOPOB

Yron Mmexny
BEKTOpaMH

Cxkanspaoe
MIPOU3BEICHNE
BEKTOPOB

Briunciienue yrios
MEX]ly TPSIMBIMH U
IIOCKOCTSAMU

JIBHaxeHUsI

IlentpanbHas
CUMMETPHS

OceBast cHMMETpHS

3epKaibHAasT CHMMETPHUS

ITapannensHbIi
TepeHoc

KonTponsnas pabora
Ne3

Ypok 00001IeHS U
CHCTEMAaTH3aLuN
3HAHUU

18

3akJaruuTeIbHOE
NMOBTOPEHUE NPHU
NMOATOTOBKE K
HTOrOBOH aTTECTAIINH
10 reoMeTpum

I'eomeTpusn

Hununap, koHyc, map

OOBSICHATH, KaK ONpeaeseTcs yroml
MEXy BEKTOpaMu;

(hopMyTHpOBATH OIpeeTeHIE
CKaJIIPHOTO MTPOU3BEICHHS

BEKTOPOB; (OPMYITHPOBATH
JIOKa3bIBaTh YTBEPIKICHHS O €ro

CBOMCTBAX; KaK BBIUUCIHUTH YTOJI MEXKIY
JIByMS IIPSIMBIMU, &

TaKKe yroJl MeXAy MpsiMOU U
IIJIOCKOCTBIO, UCIIONIBb3Ysl BBIPAXKEHUE

CKJIIPHOTO IPOU3BEEHUS BEKTOPOB
yepes3 UX KOOPJAUHATHI;

IIPUMEHSATH BEKTOPHO-KOOPAMHATHBII
METOJI ITPU PELIEHUH

TCOMECTPHUYCCKUX 3a1a4

OOBICHATE, UTO TAKOE OTOOPaKEHUE
MPOCTPAHCTBA Ha ceOsl U B KAKOM CITydae
OHO Ha3bIBACTCS BHKCHHEM
MIPOCTPAHCTBA;

O6’bHCHHTb, YTO TaKO€ LICHTpaIbHasd
CUMMETpPHUs, OCEBAsA CUMMCTPUA,

3epKajbHasi CHMMETPHS U TapaIeNbHbIH

MepeHoc, 00OCHOBHIBATH

YTBEPKACHUS O TOM, YTO TH
OTOOpaKEHUS MTPOCTPAHCTBA Ha ceOs

ABJISIFOTCS ABMKCHUSIMU; IPUMEHSTh
JBIDKEHHS U IPeoOpa3oBaHUs

1noA00us IPU PEILICHUH T€OMETPUIECKIX
3a1a4

5,7

1,4

2,3

4,6

5,7

1,4

3,6

4,7



OOBeMBI Tell. 4 2,6
BekTopsl u Meron KOOpIMHAT B 4 3,4
KOOPAHHATHI MIPOCTPAHCTBE
B
NPOCTPAHCTB
e pocTpanc 3ajauu Ha pa3TUYHBIC 6 2,7
KOMOMHAIINU KPYTIBIX
TEJl 1 MHOTOI'PAHHUKOB
HToro 160 KountpoabHusix pador: 7




		2022-10-18T13:49:52+0300
	ЗЕНГИНСКАЯ СРЕДНЯЯ ШКОЛА




