VYnpasnenue o0pa3oBaHus aIMHHUCTPAIIMA MYHUIIUITAILHOTO pailoHa « KHSHDKIOTOCTCKUI
MyHnununansHoe 0ropKeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHUE
«Cpenusist o0uieo6pa3oBareabHasi MKOIa» NCT. YUHBSIBOPBIK

COI'JTACOBAHO VTBEP);&D;Al@/ %

3am. aupekropa no YBP : Hupex

MBOY «COILL» MBOY «C91H> qﬁHbﬂBOpblK

rct, YuHBABOPbIK }% .B: chax
“¢”  IK.A. Konnparbesa /-// /// S

L

Pabouast nporpamma y4e0HOro npeamera
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(OCHOBHOE cpe/iHee 00pa3oBaHUE)

Pabouas mporpamma o Matemartuke aist 10-11 kimaccoB paspaborana Ha ocHOBe DeepabHOTO
rOCYJIApCTBEHHOTO 00pPa30BaTEIBHOTO CTAaHAaPTa OCHOBHOT'O CPETHEr0 00pa30BaHMA,
MPUMEPHOM MPOrpaMMbI OCHOBHOTO CpeIHero 00pa3oBaHUs MO yUeOHBIM IIpeIMeTam
«CtangapTsl BTOpOoro nokosenusi. Maremaruka 10-11 xmacc»

Astop nporpammsl: E.O.Kopcak

KonunuectBo yacos - 420:

10 kiacc (216 gacoB)

Anrebpa — 4 Jaca B Hezieno, 36 HeETb B Ty
['eomeTpus — 2 daca B Hejelo, 36 Heleb B TOAY
11 kmacc (204 yaca)

Anrebpa — 4 yaca B He/ielNt0, 34 HeIeIU B TON1Y;
['eomeTpus — 2 yaca B Heemnto, 34 HEIETH B TOAY

Bospacr nereit: 17-18 net
Cpoxk peanm3zaruu: 2020-2021, 2021-2022 y4eOHbIi 10T

Y4ueOHUKH:

- [II.A.AnmumoB «Anrebpa 1 Hayasia MaTemMaruyeckoro aHanusa, 10-11 kmaceey; L. A. AnumoB,
HO.M.Konsarun, M.®.TkauéBa; uznarensctBo «lIpocsemenuey, 2020;

- JL.C.Aranacsn «I'eometpus, 10-11 knacce»; JI.C.Atanacsan, B.®.byry3os, C.b.Kanomues;
m3natenscTBo «IIpocBemenue, 2006

Penensentsl: 3am. nupekropa no YBP XK. A .Konzapatsesa.
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IMosicuuTeILHAS 3aNIMCKA

Pabouas nmporpamma no anreOpe u Hayanam anaiausa u reomerpun s 10-11 kimaccoB
COCTaBJICHA Ha OCHOBE CIIEAYIOMINX JOKYMEHTOB!

1.

«DenepanbHblid rOCy1apCTBEHHBIA 00pa30BaTeNbHBIN CTaHAAPT BTOPOTO MOKOJICHUS
CpeIHero o0mero oopa3oBaHUSY.

Anrebpa u Hayasia MareMaruueckoro ananmsa. CoopHUK padounx mporpamm 10-11
kiaccel. CocraButens T.A. BypmucrpoBa, uznarensctBo [Ipocsemenue, 2018 r.,
[[IxobHBINA y4eOHBIH TUIaH HA y4eOHBIN TO/.

IInanupyemble pe3yjbTaTbl 00y4eHHS

N3yuenue anreOpsl M HaYaja MaTeMaTUYECKOI0 aHajIM3a B CTapuIel MIKoje JaéT BO3MOXKHOCTb
JOCTHXKEHUS 00yUJarOIUMHUCS CIEIYIOIINX PE3YJIbTaTOB.

JUYHOCMHbLE:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU; KPUTUYHOCTH MBIIUICHUSI, yMEHHE PACTIO3HABATDH JIOTHYECKH
HCKOPPCKTHBIC BBICKA3bIBAHHWA, OTJIIMYAaTh THIIOTE3Y OT (baKTa;

TOTOBHOCTb U CHOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJAbMHU, JOCTUTATh B HEM
B3aUMOIIOHUMAaHUs, HAXOJUTh O6HII/IC oejii 1 COTpyAHNYATh I UX JOCTUKCHUA,
HABBIKU COTPYJHHYECTBA CO CBEPCTHUKAMHU, IETHbMHU MIIAIIEr0 BO3pPacTa, B3pOCIbIMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIC3HOW, Y4eOHO-NCCIIE0BATEIBCKOM, IPOSKTHOHN 1
JIPYTHUX BUOAX ACSITETbHOCTH;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEU KU3HU; CO3HATELHOE OTHOIICHHE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBUIO YCIIEITHOM MpodhecCuOHaIbHOM 1 OOIIECTBEHHOM €SI TEIIbHOCTH;
ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

OCO3HAHHBII BBIOOp OyAyIIei nmpodeccun U BO3MOKHOCTEH pe-aau3alui COOCTBEHHBIX
JKHU3HCHHBIX ITJIAHOB; OTHOIIICHHUEC K HpO(l)CCCI/IOHaJ'II)HOI\/’I ACATCIIBHOCTHU KaK BO3MOXKXHOCTHU
y4acTus B PELUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, 00Ie-HAI[MOHATHHBIX
npooiieM.

Memanpeomemmuole:

1. YMCHUEC CaAMOCTOATCIIBHO ONIPECACIIATH HCIIU ACATCIBHOCTU U COCTABJIATD IJIAHbI

NESATeTLHOCTH; CAMOCTOATEIILHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH
JIeATEIbHOCTh; UCIIOJIb30BaTh BCE BOZMOYKHBIE PECYPCHI JUISl IOCTUKEHUS TOCTaBICHHBIX
Hesel u peaan3aluy MIaHOB IeATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETUH B
Pa3IUYHBIX CUTYyaIUsX;

yMEHHE MTPOTYKTUBHO OOIATHCS ¥ B3aUMO/ICHCTBOBATH B MPOIECCE COBMECTHOM
NEeSITEIbHOCTH, YIUTHIBATh MO3UIIMU APYTUX YIACTHUKOB JEATENbHOCTH, 3P HEKTUBHO
paspeniaTh KOH()IUKTHI;



BJIaJICHUE HAaBBIKAMH ITO3HABATEIHHOM, Y4€OHO-HUCCIIeI0BATEILCKONU U TPOCKTHOM
JESITEIIbHOCTH, HaBBIKAMU Pa3pelieHus mpooIeM; ClIoCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUSI MPAKTHYECKUX 3aa4, TPUMEHEHHUIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

TOTOBHOCTD U CITOCOOHOCTH K CaMOCTOSITEIbHOW MH(POPMAIIMOHHO-TI03HABATEILHON
JIeATEIbHOCTH, BKIIIOUAsi yMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX
nHpopMaIuu, KpUTUISCKU OIIEHUBATh U HHTEPIPETHPOBATH HHPOPMAIIHIO, ITOTYyYaeMYIO
U3 pa3JINYHbIX HCTOYHUKOB;

YMEHHE UCIOJIH30BaTh CPEACTBA MHGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(nanee — UKT) B perieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOMI0IcHUEM TPeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(POPMAIIOHHOM
0€30I1aCHOCTH;

BJIQJICHUE SI3bIKOBBIMU CPEACTBAMU — YMEHUE SICHO, JIOTUYHO U TOUHO M3JIarath CBOIO
TOYKY 3pPEHUS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIC CPEJICTBA;

BJIQJICHYE HaBBIKAMH ITO3HABATEIHLHON PeIeKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
NEHCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA, TPaHUI] CBOETO
3HAHUS U HE3HAHMSI, HOBBIX MO3HABATEIBHBIX 3a/1a4 M CPEJICTB UX JTOCTHUIKEHUS.

npeomemHbole:

IIpeameTHBIE pE3yabTaThl OCBOEHUS HHTETPUPOBAHHOIO Kypca MaTEMaTUKH OPUEHTUPOBAHbI HA
(dopMHpOBaHUE LIETOCTHBIX IPEACTABICHUNA O MUPE U 00LIEH KyIbTypbl 00yUYarOIIMUXCs My TEM
OCBOEHUS CUCTEMATUYECKUX HAYUYHBIX 3HAHUN U CIIOCOOOB AEUCTBUI HA METANPEAMETHOMN
OCHOBE, a NPEIMETHBIE PE3yJIbTaThl OCBOEHUS Kypca ainredpsl U Hayajl MaTeMaTHYECKOro
aHanu3a Ha 0a30BOM yPOBHE OPUEHTHPOBAHBI HA 00ECIICYEHUE IPEUMYILECTBEHHO
0011e00pa30BaTesIbHOM U 00IEKYJIbTYpHON MOAroTOBKU. OHU MpeAINoararr:

1.

c(OpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMAaTUKE KaK YaCTU MUPOBOM KYyJIbTYypPbI U O
MecTe MaTeMaTHKU B COBPEMEHHOM LIMBUJIM3ALMHU, O CIIOCO0aX ONUCAHUS Ha
MaTE€MaTUYECKOM SI3BIKE SIBJICHUN PEAIIBHOTO MUPA;

c(OpPMHPOBAHHOCTh NPEACTABICHUH O MATEMaTHYECKUX MOHATHAX KaK O BaXKHEUIIINX
MaTEMaTUYECKNX MOJEIISX, NO3BOJISIOIINX ONKUCHIBATh U U3y4YaTh Pa3HbIE IPOLECCHI U
ABJICHM; TIOHUMaHUE BO3MOXXHOCTH aKCUOMATHYECKOTO IIOCTPOEHUSI MaTEMAaTUYECKUX
TEOPUL;

BIIaJICHUE METOIaMHU JJOKA3aTEJIbCTB U AITOPUTMOB PELICHUS; YMEHUE UX IPUMEHSATD,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

BIIaJICHUE CTAaHAAPTHBIMU IIPUEMAMU PEILICHNS PALIMOHAIIBHBIX, HPPALMOHAIIBHBIX,
IIOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, X
CUCTEM; UCIIOIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE JUIS IIOUCKA
IIyTH PELICHNs U WIUTFOCTPALMY PELICHUs] YPABHEHUN U HEPABEHCTB;
c(OpPMHPOBAHHOCTb NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX, UESIX U METOJax
MaTEMaTHYECKOTO aHaJIN3a;

c(OpPMHPOBAHHOCTh NPEACTABICHUH O TpolIeccax U SBICHHUIX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTAaTUCTHUECKUX 3aKOHOMEPHOCTSAX B peaibHOM MuUpe, 00
OCHOBHBIX MTOHATHUSAX JIEMEHTAPHON TEOPUHU BEPOATHOCTEH; CPOPMUPOBAHHOCTh YMEHHN
HAXOJUTh U OLICHUBATh BEPOSITHOCTH HACTYIJICHUS! COOBITUI B IPOCTEHILINX
[IPAKTUYECKUX CUTYaLUSAX U OCHOBHBIE XapaKTEPUCTUKH CIIy4aiiHBbIX BEJIUYMH;

[TpenmMeTHBIC pe3yabTaThl OCBOSHUS Kypca alnreOphl U Hadall MaTeMaTUYECKOTO aHallu3a Ha
yIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI ITPEUMYIIIECTBEHHO Ha MOATOTOBKY K MOCIIEIYIOMEMY
npodeccnoHanTsHOMY 00pa30BaHMIO, PA3BUTHE UHANBHUIYAIBHBIX CIOCOOHOCTEHN 00yYaronmxcs



myTéM OoJiee riy0oKoro, 4eM 3TO MIpeaycMaTpuBaeTcst 0a30BbIM KYpPCOM, OCBOCHHUSI OCHOB HayK,
CUCTEeMATUUYECKUX 3HAHUI U CITIOCOOOB JIEHCTBUH, MPUCYITUX JAHHOMY Y4eOHOMY MIPEIMETY.

YrnyOnéHuHslii ypoBeHb H3YUCHHUS areOphl M Havyal MaTeMaTHYeCKOTO aHAIN3a BKIIIOYAET,
KpOMe MEepPEUUCIICHHBIX BbIIIE PE3yJIbTATOB OCBOCHUs 0a30BOT0 Kypca:

1. chopmupoBaHHOCTH IPECTABICHUN O HEOOXOIUMOCTHU JOKA3aTEeNIbCTB MIPU
000CHOBAaHWH MaTEMAaTUUYECKUX YTBEP)KJIECHUI U POJIU aKCUOMATUKH B IIPOBEJICHUU
JEOYKTUBHBIX paccyXJe-HUM;

2. c(hOpMHUPOBAHHOCTH MOHATHIHOTO aIlrapara 1o OCHOBHBIM pa3JiesiaM Kypca MaTeMaTUKH;
3HaHUU OCHOBHBIX Te€opeM, (pOpMyI U YMEHHS UX IPUMEHATDH; YMEHHS I0KA3bIBAaTh
TEOpEeMbI U HaXOIUTh HECTAH/IAPTHBIEC CIIOCOOBI PELICHHUS 3a1ay;

3. cpopMUPOBaHHOCTH YMEHHUI MOJEIMPOBATH PEabHbIE CUTYAIIUU, UCCIEA0BAThH
IIOCTPOEHHBIE MOJENIN, UHTEPIPETUPOBATH NIOJYUYEHHBIH PE3YJIbTAT;

4. cpopMUPOBAHHOCTH MPEACTABICHUIN 00 OCHOBHBIX MOHATHSIX MaTEMaTHUECKOTrO aHAIIU3a
U MX CBOMCTBAX, BJIa/ICHUE YMEHHEM XapaKTePH30BaTh MOBEACHNE (PYHKINH,
MCII0JIb30BAHUE MTOYYEHHBIX 3HAHUH /711 OIIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

5. BIIaJICHHE YMEHUSIMHU COCTaBJICHMS BEPOSITHOCTHBIX MOJIEJIEH 10 YCIOBHUIO 3a/1a4M U
BBIUKCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIIE C MPUMEHEHUEM (opMyT
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; UCCIEA0BaHNUS CIIyYalHbIX
BEJIMYMH 110 UX PACHPEIEICHUIO.

Yri1y0.1€éHHbBIH YypOBeHb

Jl1s ycnemHnoro npoiosKeHust 00pa3oBaHUsl 110 CHELMAIBHOCTSAM, CBA3aHHBIM C PUKIIAAHBIM
UCIOJIb30BaHUEM MaTeMaTuKu (1-i ypoBeHb IUTaHUPYEMBIX PE3YJIbTATOB), BBITYCKHHUK
HAYYHUTCH, & TAKXKE MOJYYUT BO3MOKHOCTh HAYYUTHCH /17151 00ECIIeUeHNUs yCIEITHOTO
POJ0JDKEHUs 00pa30BaHUs 110 CIIEUATBHOCTSM, CBA3aHHBIM C OCYILIECTBJICHUEM Hay4YHOH U
HCCJIEIOBATENIBLCKOM 1eATEIbHOCTH B 001aCTH MaTEMATUKHU U CMEXHBIX HAayK (2-i ypOBEHb
IUTAHUPYEMBIX PE3YJIbTAaTOB, BBIJEIECHO KYPCUBOM,).

9J1eMeHTBI TEOPUHN MHOKECTB U MaTeMaTH4eCKoil JOruKu

o 1 3I[€CI) " JAJICC — 3HATh ONPCACIICHHUC TOHATHUA, 3HATh U YMCTH J10KAa3bIBATh CBOMCTBA
(HpI/I3HaKI/I, €CJIM OHH CCTL) IMOHATHS, XapaKTCPHU30BaATh CBA3U C APYT'MMU ITOHATHUAIMU,
NpeacTaBIAd OAHO MOHATHUE KAaK YaCTh HCJIOCTHOIO KOMILICKCA, UCITIOJIb30BaTh ITOHATUC U
€ro CBOMCTBa IIpU MIPOBCACHUHN paCCY)K,Z[eHI/II\/’I, A0Ka3aTeJIbCTB, PCHICHUN

3aaad.

CB060,Z[HO OHCpHpOB&TLl NOHATUAMU: MHOXKECTBO, ITYCTOC, KOHCYHOC U OCCKOHEUHOE
MHOXECTBA, JICMCHT MHOXXECTBA, IOAMHOXECTBO, IIEPECCUCHUC, O6’I)e)II/IHeHI/Ie n
Pa3HOCTb MHOXKCCTB;

e IIPUMEHATH YUCIIOBBIE MHOKECTBA HA KOOPAUHATHOU MPAMOM: OTPE30K, HHTEPBAI,
MOJIyUHTEPBaJI, IPOMEXYTOK C BBIKOJIOTON TOUKOM, rpaduyeckoe MmpeicTaBIeHue
MHOECTB Ha KOOPJAUHATHOM IUIOCKOCTH;

(] MMPOBEPATH MPUHAIICIKHOCTE 3JIEMCHTA MHOXXCCTBY



e HAXOJUTh MepecedeHne U 00bEINHEHNE MHOXKECTB, B TOM YHUCJIE IPEICTABIEHHBIX
rpadu4ecKy Ha YUCIOBOM MPSAMON M Ha KOOPIMHATHOM MJIOCKOCTH;

e 33/1aBaTh MHOXKECTBA MIEPEUUCIICHUEM U XapPAKTEPUCTUICCKUM CBOWCTBOM;

e  ONEPHUPOBATH MOHATUSIMH: YTBEP)KICHHE, OTPULIAHNE YTBEPIKICHHSI, UCTUHHBIC U
JIOKHBIC YTBEPKACHHUS, IPUUNHA, CIICACTBHE, YACTHBIN clTydail 00IIero yTBEpKICHUS,
KOHTPIPUMED;

e MPOBOJUTH JIOKA3ATEIbHBIC PACCYKICHUS i1 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUI;

e Onepuposamv NOHIMUEM ONpedeieHUs:, OCHOBHbIMU BUOAMU ONPedeleHUll U MeopeM,

o NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

o ONepupoB8amb NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOICECTNBA,

o NPUMEHIMb MemO0 MAMEeMAMUYeCKol UHOYKYUU OJisl NPOBEOEHUs PACCYHCOCHUL U
doxazamenbCcme npu peueHuu 3a0ay.

B noBceiHeBHOM KU3HM M IPH U3YYEHHUH APYTUX PeIMETOB:

e  HCIOJIB30BaTh YHMCIIOBBIE MHOKECTBA HA KOOPAMHATHOW NMPAMON U HA KOOPJAUHATHOU
IUIOCKOCTH JUJISl OIIMCAHUS PEaJIbHBIX IIPOLIECCOB U SIBJICHU;

e IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKACHUS B CUTYAlUAX [IOBCEIHEBHOW KU3HU, IIPH
pEILIEeHNN 3a7a4 U3 JPYTUX NPEIMETOB;

*  UCNONB308aMb MEOPEMUKO-MHONCECTNBEHHIU A3bIK U A3bIK TIO2UKU Ol ONUCAHUSA
PeanbHbIX NPOYecco8 U AGNeHUl, NPU peuleHUul 3a0ay Opy2ux yY4eoHblx npeomemos.

Yuciia v BbIPAKEHUA

e CB00OAHO OIEPUPOBATH MOHATUSMU: HATYPAIBHOE YHCIIO, MHOXKECTBO HATYPaThHBIX
YHCEI, 1eJI0€ YHCII0, MHOXKECTBO IIEIIBIX YUCEll, OOBIKHOBEHHAS IPO0b, JCCATUYHAS
IpoOb, CMEIIaHHOE YHCIIO0, PAIIHOHAIBHOE YHCII0, MHOKECTBO PAlMOHATIBHBIX YHCE,
UPpaIMOHATIFHOE YHCIIO, KOPEHb CTENEHU U, NEHCTBUTEIHLHOE YUCIIO0, MHOXKECTBO
JEHCTBUTEILHBIX YHCETI, TEOMETPHUSCKAs MHTEPIPETAINS HATYPATBHBIX, IIEJIBIX,
paroHaIbHBIX, NEHCTBUTENBHBIX YHCET;

e TOHUMATh M OOBSICHATH PA3HUILY MEXKTY MO3UIIMOHHOW U HETIO3UITMOHHON CHCTEMaMH
3aMKcH YUCelt;

e TEPEBOJUTH YHCIIA W3 OJTHOW CUCTEMBI 3aIUCH (CHCTEMBI CUYUCIICHUS) B IPYTYIO;

e  JIOKa3bIBaTh U MCIIOJIH30BATh MPU3HAKU JEIUMOCTH, CyMMbI M IPOU3BECHUS MPU
BBITIOJTHCHUH BBIYHCIICHUI M PEIICHUH 33719,

e BBIMIOJIHATH OKPYTJIEHUE PAIlMOHANFHBIX U HPPAIIMOHATBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

e CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

e  YIOPSIOYMBATH YHCIIA, 3AMMCAHHEIC B BHJIC OOBIKHOBCHHOW U ICCATUIHOMN JPoOH, YncIa,
3aMrCcaHHbIe ¢ UCTIOBF30BaHUEM apu(hMETHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
0oJIbIIIe BTOPOH;

e Haxonuth HOJl u HOK pa3ubsiMu crioco6amu ¥ UCIIONIB30BaTh UX MPH PEIICHUH 33]1aY;

e BBINIOJIHATH BEIYHCIICHUS U TPEOOPA30BAHUS BRIPAKEHUH, COACPKAIINX JICHCTBUTEIIBHBIC
Yrclia, B TOM YKCJIe KOPHU HATYPaNbHBIX CTETICHEH;

e  BBINOJHATH CTaHAAPTHBIE TOKACCTBEHHBIE MPEOOPA30BaHNS TPUTOHOMETPUUYECKHX,
Jorapu(pMHUECKUX, CTENIEHHBIX, UPPALIMOHAIBHBIX BBIPAXKEHUII;

e C80000HO ONEPUPOBaMb YUCTIOBLIMU MHOJICECMBAMU NPU PEUUEHUU 3a0aY,

*  NOHUMAMb NPUYUHBL U OCHOBHBIE UOEU PACUUPEHUS YUCTIOBbIX MHOICECE,



e 81a0emb OCHOBHBIMU NOHAMUAMU MEOPUU 0eTUMOCTU NPU peuleHUU CIMAHOAPMHbIX
3a0au;

e uMemb 6A308ble NPEOCMABLEHUSI O MHONCECTNEE KOMNIEKCHBIX YUCEel;

e CBODOOHO BLINOIHAMb MONCOECHEEHHbIE NPEOOPAZ0BAHUL MPULOHOMEMPULECKUX,
Jl02apugmMuieckux, CmeneHHvIX 8blpaNCeHull;

e gr1ademv ghopmynoi bunoma Hotomona;

*  NPUMEHSAMb NPU peuleHuU 3a0ay meopemy o aunetHom npeocmasienuu HOJI,
Kumaiickyro meopemy 06 ocmamxax, Manyio meopemy @epma;

o NpUMEHAMb NPU peuleHUul 3a0ay MmeopemuKo-yucio8ble GYHKYUU.: Yucio u cymma
Odenumenei, Gyukyuio dinepa;

*  NPUMEHAMb NPU peuleHuU 3a0ay yentvle Opoou, MHO2OUNEHbl C OeUCTNEUMETbHBIMU U
yenvimu Kodggduyuenmamu;

e 81A0emb NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBLE MHO20YIEHbL, NPUMEHIMb UX NPU
peuieHuu 3a0au,

o npumensams npu peweHuu 3a0ay OCcHo8HYI0 meopemy aneedpwvl; npocmetiuiue QyHKyuu
KOMNJIEKCHOU nepeMeHHOl KaK 2eomempuieckue npeoopasos8anusl.

B noBceqHeBHOM KU3HHU U IPH U3YYCHUH APYIUX NPEAMETOB:

e  BBIIOJIHATH U OOBSCHATH PE3YJIbTAaThl CPAaBHEHUS PE3yJIbTATOB BBIUMCICHUN IIPU
pELICHUH MIPAKTUYECKUX 3a/1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUMCIICHUH, HCIIOIb3Y S
pa3Hble cr1ocOoObl CPABHEHMI;

e  3aIlUCBIBATh, CPABHUBATH, OKPYIJIATH YUCIIOBBIC IaHHBIE;

. HCII0JIB30BAaTh PCAJIbHBIC BEJIMYMHBI B Pa3HbIX CUCTEMAX U3MCPCHUS

e  COCTaBJIAThH U OLICHUBAThH PA3HBIMU CIIOCOOAMH YHMCIIOBBIE BHIPAXKEHUS IIPU PEIICHUN
MPAKTUYCCKUX 3aaa4 U 3a/la4 U3 JpYyTrux y‘-Ie6HBIX npeamMcETOB.

YpaBHeHUs] 1 HEPABEHCTBA

o (CB00OAHO ONEPUPOBATH MOHATUAMU: YPABHEHUE; HEPABEHCTBO; PABHOCUJIbHBIE
YPaBHEHUS U HEPABEHCTBA; YPABHEHHUE, BIIIOLIECECS CIEICTBUEM JIPYTOro YpaBHEHNS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE; PaBHOCUJIbHBIE TPE0Opa30BaHNs ypaBHEHUH;

e pelaTh pa3HbIC BU/bl YPABHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPHIE
ypaBHEHMsI TpeThell U 4eTBEPTOM cTeneHel, IpoOHO-pallMoHabHbIE U HPpAllMOHAIIbHBIE;

e OBJAJIETh OCHOBHBIMH THUIIAMHU MOKA3aTEJIbHBIX, JTOrApU(PMUUECKUX, UPPALUOHAIIBHBIX,
CTETICHHBIX YPABHEHUH U HEPABEHCTB U CTAaHJAPTHBIMU METOAAMM UX PELICHUN U
IIPUMEHSATH UX IIPYU PELICHUU 3a/1a4;

e IIPUMEHATH TeOpeMy be3y K pelleHUI0 ypaBHEHHUI;

e NIPUMEHATH TeOpeMy Buera [1s peleHnss HEeKOTOPBIX YPaBHEHUH CTENIEHU BBILLIE BTOPOW;

e IIOHHMMATh CMBICI TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUIIBHBIX TPE0OPa30BAHUAX
YpaBHEHUN U YMETh UX JIOKa3bIBaTh;

e BJAJIeTh METOJAMHM PELICHHsI YpaBHEHH, HEPAaBEHCTB U UX CUCTEM, YMETh BBIOMPATh
METO/] pelIeHHs] 1 000CHOBBIBATH CBOM BBHIOOD;

e  HCHOJb30BATH METOJI HHTEPBAJIOB Ul PELICHUS HEPABEHCTB, B TOM YHUCIIE APOOHO-
paloHaIbHBIX U BKIIIOYAIOIIUX B c€0s1 MppallMOHAIbHbBIE BBIPAXKEHHUS,

e pemarh anredOpanyecKue ypaBHEHHs U HEPAaBEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anredpanvdeckuM U rpaguueckuM MeTo1aMu;

e BJIQJIETh PA3HBIMHU METOJAMHU JJOKA3aTEIbCTBA HEPABEHCTB;

e pemIaTh ypaBHEHHUS B LEJbIX YUCIAX;

e n300pakaTh Ha INIOCKOCTH MHOJKECTBA, 33J1aBa€Mble ypaBHEHUSMHU, HEPABEHCTBAMH U UX
CUCTEMaMH;



e CcBOOOJHO HCIIOJIb30BATh TOKJIECTBEHHBIE IPEOOPA30BaHUS IPU PEILICHUU YPaBHEHU U
CUCTEM ypaBHECHUH;

e C80000HO Onpedenams Mun u blOUPAMb MEeMoO peuleHUus NOKA3amelbHbIX U
Jl02apupmuteckux ypasHeHul U HepaseHcma, UppayUuoHaIbHbIX YPAGHEeHU U
HepageHcma, MpucoHOMempUYecKux ypasHeHutl U HepageHcms, Ux CUCeMm,

e CB000OHO pewiamsb cucmembl TUHEUHbIX YPAGHEHU,

e pewiams OCHOBHblIE MUNbl YPAGHEHUI U HEPABEHCME C NAPAMEMPAMU;

o npumeHsAmMb npu peuwieHuu 3a0ay nepagencmsea Kowu—~byHnaxoseckozo, Bepuynnu;

B noBceqHeBHOM KU3HHU U NpU U3YYCHUH APYIUX IIPEAMETOB:

e COCTaBJIAThH U PELIaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUU 3a/1a4 U3
JpyTUX y4eOHbIX IPEAMETOB;

e  BBINOJHATH OLEHKY MPABIONOA00US PE3YIbTATOB, TOIYYaEMBIX IIPH PEIICHUU
pas3IMYHbIX YpPaBHEHUI, HEPABEHCTB U UX CUCTEM, IIPU PELICHUH 3a/1a4 U3 JPyTux
y4€OHBIX NPEIMETOB;

e COCTaBJIATH U peIllaTh YPaBHEHUs U HEPABEHCTBA C IMapaMeTpaMu IpHU PELICHNH 3a/1a4 U3
JpyTUX y4eOHBIX TPEMETOB;

e COCTaBJIATh ypaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, ONHCHIBAOIINE PEAIbHYIO
CUTYaLMIO WM NPUKJIAJHYIO 3a]1a1y, HHTEPIPETUPOBATh MIOJIyYE€HHbIE PE3YJIbTaThI;

e HUCHOJb30BATH NPOTrPAMMHBIE CPEACTBA MPHU PEIICHUH OTAEIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB.

DOyHKIUHA

— Bragets MOHATUAMHU: 3aBHCUMOCTD BEJIMYMH, (DYHKIHUS, apTYMEHT U 3HAaUeHHE (QYHKIUH,
001acTh OnpeesieHusl 1 MHOXKECTBO 3HaYCHHN (DyHKIMH, Tpa(uK 3aBHCUMOCTH, TpaduK
GyHKIMH, HYM QYHKINT, TPOMEXYTKH 3HAKOITOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha YMCIOBOM IIPOMEKYTKe, HAanOOJIbIIee M HANMEHbIIIee 3HAYCHUS
(GYHKIIMH Ha YHCIIOBOM MIPOMEKYTKE, IEPUOYecKast GYHKLUS, IEPHOA, YETHAS U HEUETHAS
(GYHKINW; YMETh MPUMEHSTH 3TH TOHATHS IPU PEIICHUH 3a/1a4;

e  BJIQJICTh MOHATUEM: CTEIIEHHAs! QYHKIUS; CTPOUTH €€ TpaduK U yMETh IPUMEHSTh
CBOWCTBA CTENEHHOHN (DYHKIIUH MPH peLLICHUH 3a]1ay;

e  BJIQJICTh MOHATUSAMU: TIOKa3aTeNlbHasl (YHKIHUS, IKCIIOHEHTA; CTPOUTh UX TpapuKu U
YMETh IPUMEHSTh CBOMCTBA MOKa3aTeIbHON QYHKIIMM IPU PELICHUHN 3a7ay;

e  BJIQJICTh MOHATUEM: JIOTapUPMUUEcKast PyHKIHS; CTPOUTH €€ rpapuK U yMETh
IPUMEHSATH CBOMCTBA Jlorapu(MU4ecKkoil pyHKIUH TP PELLICHUN 3a]1a4;

e  BJIQJICTh NMOHATUEM: TPUTOHOMETPUYECKHE (PYHKIIUU; CTPOUTH UX I'paUKU U YMETh
IPUMEHSTH CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIUI MPU pEeLICHUH 33/1a4;

e BJAJETh MOHATHEM: OOpaTHast QYHKIH; IPUMEHATh 3TO MOHATHUE MPH PEIICHUH 3a/1a4;

e TPUMEHSTH NPU PELICHUH 33/1a4 CBOWCTBA (PYHKUMN: YETHOCTD, IEPUOJUYHOCTD,
OTPaHUYEHHOCTb;

e TPUMEHSATH NPHU PELICHUH 33/1a4 MpeoOpa3zoBaHus rpapuKoB QyHKIUII;

e  BJAJIETh MOHATUAMU: YHCIOBBIE MOCIEIOBATEIHOCTH, apUPMeTHIECKas U
reoMeTpHuuecKas Mporpeccuu;

e IPUMEHSTH IIPH PELICHUHU 3aJ]ay CBOMCTBA U MPU3HAKU apu(PMETUUECKON U
F€OMETPUUYECKON MTPOTPECCUN;

e g1aAdemb NOHAMUEM: ACUMNIMOMA, YMeMb €20 NPUMEHAMb NPU PeUeHUl 3a0ay;

*  NpUMEHAMb MemoObl peuleHls npocmetuux OudpepenyuarbHuIX ypasHeHull nepeo2o u
8MOpP0O20 NOPAOKOS.



B noBceaqHeBHOM KU3HU U NIPU U3YyYEeHUH IPYTUX YYeOHBIX MPeIMETOB:

e ONpeNeNsTh 1o rpaduKaM U UCIOIb30BaTh JIJIs PEHICHUs IPUKJIAIHbIX 33/1a4 CBONCTBA
peabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HauOOJbIINe M HAUMEHbIIINE 3HAYCHNU,
MIPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS, IPOMEKYTKH 3HAKOMIOCTOSHCTBA, ACUMIITOTHI,
TOYKH Niepernda, Nepuos  T. I1.), HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYaIUy;

e OIpeAeNATh Mo rpaduKaM MPOCTEHIINE XapaKTEPUCTHKH MEPHOANYECKHIX ITPOLIECCOB B
OHOJIOTUH, SKOHOMHKE, My3bIKE, PAIHOCBS3H U T. 1. (aMIUIUTYAA, IEPUOA U T. II.).

JJ1eMeHThI MAaTeMATHYeCKOI0 aHAJIN3Aa

o Bnaners nonsTueM: 6eckoHeUHO yOBIBatOIIasi FEOMETPUUECKast IPOTPECCUST U YMETh
IIPUMEHATH €r0 IIPY PEIICHUN 3aa4;

e IIPUMEHATH I PEUICHUS 33]1a4 TEOPUIO NIPELEIIOB;

e  BJAJETh NOHATUAMU: OECKOHEUHO OOJIBIINE YUCIOBbIE IOCIEI0BATEIBHOCTH U
0ECKOHEUHO MaJIble YHCIIOBBIE MTOCIIEIOBATEILHOCTH; YMETh CPABHUBATh OECKOHEYHO
Oosblre 1 6ECKOHEYHO MaJlble TI0CIEeJ0BATEIbHOCTH;

e  BJAJETh MOHATHUSMU: MPOU3BOJHAS (DYHKIIMH B TOUKE, IPOM3BOIHAS (PYHKIINH;

e BBIUUCIIATH MPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIUI U UX KOMOMHALIMA;

e HCCIEAOBaTh (PYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

e  CTPOUTH I'padWKH U IPUMEHSTh UX K PEHICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

e  BJAJICTh MOHATHEM: KacaTeIbHas K TpaduKy QYHKIMH; YMETh IPUMEHSTh €ro MpH
pEIICHUN 33]1aY;

e  BJIJICTh IMOHATHSAMU: TIEPBOOOpa3Hasi, ONpeaeAEHHBIN HHTErPaJ;

e mpumMeHsATh TeopeMy HeroTona—IJleiiOHuIa u €€ ciaeacTBus A pelieHus 3a/1ay;

e C80000HO 61a0eMb CIMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHAIUZA 0I5
BLIYUCTEHUSL NPOU3BOOHBIX (DYHKYUU OOHOU NePEeMEHHOU,

e C80O0OHO NPUMEHAMb ANNAPAmM MAMemMamuyecKo20 aHanu3a O UCCe008aHUsl PYHKYUL
U NOCMpoenUst 2paAPUKos, 8 MOM YUCTE UCCAeO08AHUS HA GLINYKIOCTb,

e onepupogams NoHAMUEM NePEOOOPA3HOU OJisl peuleHus 3a0ay,

e 081a0emb OCHOBHbLIMU c8edeHusMU 00 unmezpane Hotomona—Jlelibnuya u ezo
nPOCmMeuuux NPUMEHeHUSX,

e Onepuposamv 8 CMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbICULUX NOPSAOKOS,

e yMemb NPUMEHIMb NPU PEeUleHUU 3a0ay C8OUCMEA HeNPEPLIEHbIX QYHKYULL

e yMemb npumeHsmb NPU peuieHuu 3a0ay meopemuvl Betiepuumpacca;

e yMemb 6bINOJHAMb NPUOTUNCEHHBIE BLIYUCTICHUS] (MemOObl peuletist YPaGHeHuUll,
BLIMUCTEHUSI ONPEOCNEHHO20 UHMeSPaNa);

o yMemb NPUMEHIMb NPULONCEHUE NPOU3BOOHOU U ONPEOCNEHHO20 UHMESPANd K PeULeHUIO
3004y ecmecmeo3HaHusL,

e @1ademv NOHAMUAMU: GMOPAsL NPOU3BOOHAS, GINYKIOCMb epApuKa yHKyuu, ymems
uccnedosams GYHKYUo Ha GbINYKIOCHb.

B noBcetHeBHOM KM3HHM M TIPH M3YYECHHHU APYTUX Y4eOHBIX NIPEeAMETOB:
— pelaTh NPUKIAJAHbIE 3a]Ja4i U3 OMOJIOTHH, (PU3NKU, XUMHH, SKOHOMHUKH U IPYTHX
MIPEIMETOB, CBSI3aHHBIE C CCIIEOBAHNEM XapaKTEPUCTUK MPOIIECCOB, HHTEPIPETUPOBATD

MOJIYYCHHBIC PC3YJIbTAThI.

KomOuHaTopuka, BepOATHOCTh U CTATHCTHKA, JIOTUKA U Teopus rpados



e OmnepupoBaTh OCHOBHBIMH OIMCATEIbHBIMH XapaKTEPUCTHUKAMHU YHUCIOBOr0 HAbopa;
MOHSITUSIMH: T€HEpaIbHasi COBOKYITHOCTh M BBIOOPKA;

e  ONEPUPOBATH MOHATUSMH: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MIPOU3BEACHHE
BEPOSTHOCTEW; BEIYUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE MOACYETA YHCIa UCXO/I0B;

e  BJIQJICTh OCHOBHBIMU MOHATUSMH KOMOMHATOPUKHU M YMETh MPUMEHSAThH UX MIPU PEIICHUU
3az1ay;

e HMETh Mpe/ICTaBIeHHE 00 OCHOBAX TEOPUU BEPOSTHOCTE;

e UMETh MPEACTABICHHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIIYYAMHBIX BEIUUMHAX U
pacrpezieNieHusIX, 0 He3aBUCUMOCTH CIIyYailHbIX BEJTUYHH;

e MMETh [IPE/ICTABICHUE O MATEMAaTUYECKOM 0’KMJIAHUU U TUCIIEPCUU CITydalHbIX
BEJIMYUH;

e HMETh IIPEJICTABICHHE O COBMECTHBIX PACIIPEICICHHUAX CITYYaHBIX BEJIUYHH,

e TOHUMATh CYTh 3aKOHA OOJIBIIUX YUCEINl U BEIOOPOYHOTO METO/Aa U3MEPEHUS
BEPOATHOCTEH;

e HMETh MPEJICTABICHUE O HOPMAILHOM PACIPESIICHUN U IpUMEepax HOpMaIbHO
pacrpenesI€HHBIX CITy4allHbIX BEJUYNH;

e HMETh MPEIICTABICHUE O KOPPEISAIIUU CITyIallHbIX BETHYNH;

e UMemb npeocmasiienue 0 YeHMpAaibHOU NPeodeibHOU meopeme;

e uUMemb npedcmasienue 0 8blOOPOUHOM KOIDduyuenme Koppersyuu u iuHetHol
peepeccuul;

e UMemb npedcmasieHue 0 CMAmUCMuU4ecKux 2unome3ax u npogepKe CMamucmuyecKol
2Unomeswl, 0 CMamucmuKe Kpumepusi u € ypogHe 3Ha4UMoCmu;

e UMemb NPedCmasieHue 0 CA3U IMNUPUYECKUX U MeOPemudecKux pacnpeoeienull,

e UMemb npedcmasieHue 0 KOOUposanuu, 080UHHOU 3anucu, 0BOUUHOM depese;

e IIPUMEHSATH [IPH PELICHUH 3aJ]a4 CBOMCTBA (DYHKIMI: YETHOCTh, IEPHUOAUYHOCTD,
OTPaHUYECHHOCTB;

e IPUMEHSATH [IPU PELICHUH 3a7a4 peoOpazoBaHus rpadUKOB (PyHKIMIA;

e  BJAJIETH MOHATHUSMH: YHCIOBBIC TIOCIEIOBATEIILHOCTH, apH(PMETHIECKas U
reOMETPUYECKAst IIPOIPECCUH;

e TMPUMEHSATH NPU PELICHUH 3a/1a4 CBOWCTBA U MPU3HAKU apu(PMETUUECKON U
T€OMETPUYECKOU MTPOTPECCUN;

e g1a0emv NOHAMUEM: ACUMNIMOMA, YMEmb €20 NPUMEHAMb NPU peulenuy 3a0a4;

*  NpUMeHAMb Memoobl peuletis npocmetiuux OuppepenyuarbHuIX ypasHeHull nepeozo u
8MOPO20 NOPAOKOS.

B noBceHEeBHOM KM3HHM M TIPH M3YYCHHHU APYTUX Y4eOHBIX NIPEeIMETOB:

e OMpeneNsITh Mo rpaduKaM U UCTOIb30BATh /TS peIICHHsI MPUKJIAAHBIX 3a]]au CBOMCTBA
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HanOoJbIINe U HAaUMEHBIINE 3HAYCHMUS,
POMEXYTKH BO3pacTaHMs U yOBIBaHUS, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI,
TOUYKH neperuda, nepuos 1 T. 1.), UHTEPIPETUPOBATh CBONCTBA B KOHTEKCTE KOHKPETHOM
IIPaKTUYECKON CUTYyalLUH;

e ONpEeNeNTh 1o rpaduKaM IpocTeilne XapaKTepUCTUKH MEPUOTUTIECKIX ITPOLIECCOB B
06M0JIOTHH, SKOHOMHUKE, My3bIKE, PAIHOCBA3HU U T. II. (aMIUIUTYAa, IEPHOA U T. I1.).

DJIeMEeHTBhI MATEMaTHYECKOI'0 AaHAJIHU3A
e Bnaners nonsTuem: 6ecKOHEYHO yObIBaroIIasi reOMETpHUUEcKasl MPOrpeccus U yMETh

IIPUMEHSATD €ro IPU PEILICHUH 3a1a4;
e TIPUMEHATH I PEUICHUS 33]1a4 TEOPUIO MPELEIIOB;



e  BJIQJICTh MOHATUSAMU: OECKOHEYHO OOJIBbIINE YHCIOBBIE MOCIEA0BATEILHOCTH U
0ECKOHEUHO MaJIble YHCIIOBbIE MTOCIIEI0BATEIbHOCTH; YMETh CPAaBHUBATh OECKOHEYHO
OobIIKe 1 6ECKOHEYHO MaJIble MOCIIEI0BATENIbHOCTH;

e  BJAJETh MOHATUSAMU: MPOU3BOJHAS (DYHKIIMU B TOUKE, IPOU3BOIHAS (PYHKIINY;

e BBIYHUCIATH IPOU3BOJHBIC JIEMEHTAPHBIX QYHKINNA U UX KOMOMHAIINIA;

e HCCIeA0BaTh (PyHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;

e CTpPOUTH I'padUKH U MPUMEHSTH UX K PEUICHHIO 33/1a4, B TOM YHCJIE C TapaMeTPOM;

e  BJIQJICTh MOHATUEM: KacaTellbHas K rpaduky QyHKINU; yMETh IPUMEHSTh €r0 MPH
pEIICHUH 33]1aY;

e  BJIQJICTh MOHATUSAMU: TIEpBOOOpa3Hasi, ONpeaeaEHHbIA HHTETpal;

e npumeHsATh TeopeMy HeroTona—IJleiiOHuiia u e€ ciencTBus i pelieHus 3a1ay;

e C80000HO 81a0emMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMULECKO20 AHAIU3A 05
BLIYUCTEHUSL NPOU3BOOHBIX (DYHKYUU OOHOU NePeMEeHHOU,

e CB0OOOHO NPUMEHAMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A 05l UCCIe008AHUSL (DYHKYUL
U nocmpoenus 2paguKos, 8 Mom Yucie UCcie008anus Ha BbINYKIOCb,

e Onepuposamv NOHAMUEM NEeP8O0OPA3HOL Ol peueHUs 3a0a4;

e 081a0emb OCHOBHLIMU c8edeHusAMU 00 unmezpane Hotomona—Jlelibnuya u ezo
npocmenuux NPUMeHeHUsX,

e Onepuposamv 8 CMaHOAPMHBIX CUMYAYUAX NPOUZBOOHBIMU BbICULUX NOPSAOKOS,

°  yMemb NPUMEHAMb NPU peuleHUU 3a0ay C80UCMBA HENPEPLIGHBIX (DYHKYULL,

*  yMemb npuMeHsAmb NPU peuieHuu 3a0ay meopemul Betiepwumpacca;

e yMemb 8bINONHAMb NPUOIUINCEHHBLE BbIYUCTIEHUS (MemOObl peuleHUs YPasHeHUll,
BLIYUCTEHUSL ONPEVENEHHO20 UHMEeSPaANa);

*  yMemb NPUMEHAMb NPUNOIHCEHUE NPOU3BOOHOU U ONPEOelIEHHO20 UHMEe2Pala K peuleHUro
3a0ay ecmecmeo3HaHUs,

e 81A0eMmb NOHAMUAMU: BMOPAsL NPOU3BOOHAS, BLINYKIOCMb epaghura hyHKyuu,; ymems
uccneo008ams YYHKYUio Ha 8blNyKi10CMb.

B noBceqHeBHOM KU3HH U IPH U3YYCHUU NIPYIUX y‘leﬁHbIX nmpeamMeToB:

— peuIaTh NPUKIIAJAHbIE 3a]aud U3 OMOJIOTHH, GU3UKU, XUMHUH, SJKOHOMUKH U IPYTUX
IPEIMETOB, CBSI3aHHBIE C CCIIE0BAHNEM XapaKTEPUCTUK MPOLIECCOB, HHTEPIPETUPOBATD
IIOJTyYE€HHBIE PE3YJIBTATHI.

KomOuHaTopuka, BepOATHOCTh H CTATUCTHKA, JIOTHKA U Teopus rpagos

e OmnepupoBaTh OCHOBHBIMH ONHCATEIHFHBIMU XapaKTEPUCTUKAMH YHCIOBOTO HaOOpa;
MOHSTUSIMU: TeHEepaIbHasi COBOKYITHOCTh U BHIOOPKa;

e  ONEPUPOBATH MOHATHUSMU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa U MPOU3BEACHUE
BEPOATHOCTEH; BBIYUCIISATH BEPOATHOCTH COOBITHIA Ha OCHOBE MOJICUETA YK CIIa HCXO/I0B;

e BJAJICTh OCHOBHBIMU MOHATUSMHU KOMOUHATOPUKU U YMETh TPUMEHSTh UX MPU PEIICHUHN
3a/1a4;

e WMETh MPEJCTABICHUE 00 OCHOBAX TEOPUU BEPOSTHOCTEH;

e UMETh MPEACTABICHHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIYYAHBIX BETUUMHAX U
pacipeneneHusx, 0 He3aBUCUMOCTH CITyYaiHbIX BEJTMYUH;

e UMETh MPEACTABICHUE O MATEMATUYECKOM OKHIAHUU U IUCTIEPCUU CITyYaHHbIX
BEITNYWH;

e HMMETh IIPEJICTABIECHUE O COBMECTHBIX PACIPENEICHUAX CIIyYalHbIX BEJINYUH;
e TIOHHMMATh CyTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO/1a U3MEPEHUS
BEPOSITHOCTEM;



e HMETh MPEJCTaBICHUE O HOPMAJILHOM pacHpeeIeHUH U MpUMepax HOpMaibHO
pacupenenEéHHbIX CIIy4YalHbIX BEINYHH,

e HMETh MIPEJICTABICHHUE O KOPPEISLUU CITydalHbIX BEIHUNH;

*  UMemb npeoCcmasieHue 0 YeHMpPaibHOU NpedebHoll meopeme,

e UMemb npedcmasieHue 0 6blOOPOYHOM KO huyuenme Kopperayuu u JUHetHol
pezpeccuu,

* UMemb npedcmasienue 0 CMamucmudecKux 2unome3ax u npogepKe CMmamucmuyecKo
2unomesvl, 0 CMamucmuke Kpumepus u e€ ypoeHe 3HAUUMOCHU;

° UMemb NPeoCmasieHue 0 CeA3U IMNUPUYECKUX U MeOPemUudecKux pacnpeoeenut,

o UMemb npedcmasienue 0 KOOUpPOBaAHUU, OBOUYHOU 3aNUCU, 0BOUYHOM Oepese;

e glaA0emb OCHOBHLIMU NOHAMUAMU Meopuu epagos (epag, eepuiuna, pebpo, cmenetsb
8epuiuHbl, NYMbs 8 epaghe) u ymems NPUMEHAMb UX NPU PeuleHuy 3a0ad;

*  UMemb npeocmasienue 0 0epesbax U ymems NPUMeHAMsb e20 NPU peueHuu 3a0ay,

o 81a0emv NOHAMUEM: CEAZHOCMb, YMeMb NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU
peuleHuu 3a0au,

o YMemb OCywecmsnsims nymu no péopam, 06xo0vl péoep u eepuiut cpaga;

e umems npeocmasnenue 06 Jineposom u I amurbmoHo8om nymu, umems npeocmasieHue
0 mpyonocmu 3a0a4u Haxodxcoenus I amunomonosa nymu;

e 81A0emb NOHAMUAMU: KOHEUHble CUEMHbIE MHONCECMBA, CUEMHblIe MHOMICeCmed, YMemby
NPUMEHAMb UX NPU peueHUl 3a0ad,

°  yMemb NPUMEHAMb Memoo MamemMamuieckol UHOYKYUuU,

e yMemb npumMeHAmb npunHyun Jupuxie npu peulenuu 3a0au.

B noBceaqHeBHOM KU3HHU U IPpU U3YYCHUH APYIUX IPEAMETOB:

e  BBIYHCIATH WIH OIICHUBATH BEPOSITHOCTH COOBITUH B pealbHON KHU3HU;
e  BBIOMpATh METOBI MOAXOAAIICTO IPEICTABICHUS U 00PaOOTKH JaHHBIX.

TexcToBble 3a1a4H

o Pemarts pasHble 3a7a41 NTOBBIIEHHOW TPYIHOCTH;

e  AHAJIM3MPOBATh YCIOBHE 33J]auH, BIOUPATh ONTUMAIILHBIA METO/I PELICHUs 3aauH,
paccmaTpuBas pa3iHuHble METO/IbI;

e CTPOUTH MOJIEJb PEUICHUS 3a/1a4M, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS PU
pELIeHNH 3a]1auH;

e pemwarth 3agauu, Tpelyromue nepedopa BApHaHTOB, IPOBEPKH YCIOBHI, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

e  AHAJIM3UPOBATH U UHTEPIIPETUPOBATH MOJIyYECHHBIE PEIICHUSI B KOHTEKCTE YCIOBHUS
3a/1a4M, BBIOMPATh PELICHMs], HE IPOTUBOpPEYAIIE KOHTEKCTY;

e MEPEBOJUTH MPH PEIICHUH 33Ja4l HHPOPMAIIUIO U3 OHON (POPMBI 3alKCH B IPYTYIO,
UCIOJIB3YS IPU HEOOXOIUMOCTHU CXEMBI, TaOJINLIbI, FpaUKH, TUarpaMMBbl.

B noBcerHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

— pelarh NPaKTUYECKHUE 3a1a4M U 33Ja4l U3 IPYTUX IPEIMETOB.

Hcropus u MeTOABI MATEMATHKH
e lmeth mpencraBieHue O BKJIa/€ BbIIAIOIIUXCS MAaTEMAaTHKOB B Pa3BUTHE HAYKH;
e TIOHMMATh POJIb MaTEMATUKHU B pa3BUTUH Poccuu;

* HCIOJIL30BATh OCHOBHBLIC METO/bI 1OKA3aTCIbCTBA, IPOBOANTL AOKA3aTCIBCTBO U
BBITIOJIHATD OIIPOBECPIKCHUC,



e TPHUMEHSTh OCHOBHBIC METO/IbI PEIICHHSI MATEMAaTHICCKHX 3a/1a4;

e Ha OCHOBE MaTEeMAaTHUYECKHX 3aKOHOMEPHOCTEH B IPHUPOJIC XapaKTePU30BaTh KPACOTY U
COBEPILEHCTBO OKPYIKAIOIIECT0 MUpa U MTPOU3BEICHUN HCKYCCTBA,

e MPUMEHSTH MPOCTECUIITUE MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAITMOHHBIE
CHCTEMBI IIPU PEUICHUN MaTeMaTHYECKUX 3a71ay;

e  MOJBH30BATHCS MPUKIIAJTHBIMY MPOTPAMMAMH U TPOrPaMMaMU CUMBOJILHBIX BBIYHUCIICHHH
JUTSL UCCIICIOBAaHHSI MATEMAaTHIECKUX OOBEKTOB;

o NPUMEHAMb MaAMeMamuieckue 3HaHUus K UCCIe008AHUI0 OKPYHCAIOUe20 MUpa
(moOdenuposanue puzuueckux npoyeccos, 3a0aiu IKOHOMUKU,).

HpeIlMeTHbIe PE3yJIbTaTbl OCBOCHUS y‘IG6HOFO npeamMceTa «MaremaTukay:

— ¢opMUPOBaHKE TIPEIICTABICHUI O MaTeMaTHKe, €€ PO B )KHU3HU U MPOJecCHOHATEHON
JESTEIIbHOCTH YeJI0BEKa, HEOOXOMMOCTh TPUMEHEHHUSI MaTeMaTUYECKUX 3HAHUM JIIsl peIIeHUs
COBPEMEHHBIX MPAKTUYECKUX 33]1a4 YEJIOBEUYECTBA, CBOECH CTPaHbl U POJTHOTO Kpasi, B TOM YHKCJIIE
C Y4eTOM pbIHKE TpyAa YensOuMHCKo obnacTy;

— OBJIAJICHUE OCHOBHBIMU HABBIKAMM IIOJIYYEHHUS], IPUMEHEHUS, HHTEPIIPETALUU U IIPE3CHTALUU
nH(pOpMAIIMK MaTEMaTUYECKOTO COACPIKAHUS, UCTIONH30BaHUSI MATEMAaTHYECKUX 3HAHUHN B
MOBCEIHEBHOM JKU3HU U U3YUYECHUS IPYTHX IPEeaIMETOB, (HOPMUPOBAHUE MIPEICTABICHHM O
peaJbHOM CEKTOPE SKOHOMUKH U phIHKE Tpyaa UensOunckoit odnactu;

— (popMHpOBaHUE MPEICTaBICHUI 00 0COOCHHOCTSIX JeSITeIBbHOCTH JIO/ICH, BEIYIIeH K
Pa3BUTHIO IPOMBIIUICHHOCTH POJHOTO KPasi, OCBOCHUE CHCTEMbl MATEMATHUSCKUX 3HAHUM JUIs
MOCJICAYIOIECIO N3YUCHHUA AUCIUITIINH HCO6XO[[I/IMBIX AJI ITOJTYYCHH A MHIKCHCPHBIX U
TEXHUYECKHUX CIICIUATBHOCTEH B YUPEKICHUSIX CUCTEMBI CPETHETO U BBICIIETO
poeCCHOHAIBHOTO 00pa30BaHus U ISl CAaMOOOpa30BaHUSI.

B pe3yabTare nusyyenus temsl " [leiicTBUTEIbHBIC YncIA"
OOyyaromuiicss HAy4YHTCS:

o BrmonsATe apupmeTnyeckue AelcTBUS, coueTast yCTHbIE U MMCbMEHHbIE IPHEMBI;

e 3anuceiBaTh OECKOHEYHYIO IECATUYHYIO JpOoOb B BHJI€ OOBIKHOBEHHOM;

o BbIMONHATE AEHCTBUS € AECATUUHBIMU U OOBIKHOBEHHBIMU JIPOOSIMH;

e IIpumensaTs noHATHS 00 UPPALMOHATIBHBIX YHCIIAX, MHOXKECTBE JEHCTBUTEIbHBIX YUCEIL,
MOJlyJI€ JE€MCTBUTEIBLHOIO YUCIIAa IPH BBIIOJHEHUH YIIPAKHEHUM;

e BrINonHATH BEIYMCICHUS C HPPALMOHATIBHBIMU BBIPAKEHUSMU;

e (CpaBHMBATh YUCIIOBBIE 3HAUYEHUSI UPPALMOHAIIBHBIX BBIPAXKEHUI;

e OmnpenensaTh Kakasi Iporpeccrs Ha3bIBA€TCsl TEOMETPUUECKOI;

o JlaBaTh ompejesieHue OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON IIPOTrPECCU;

o Ilpumensats Gpopmyiry cyMMbl OECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON IPOTPECCUH;

o IlpumensTs 3Ty GpopMyily NpHU peLIeHUH 3a/1a4, B YACTHOCTH MPU 3aITUCH OECKOHEUHOMN
NEePUOINYECKOM TECITUYHOM IpoOU B BUE OOBIKHOBEHHOMH;

o dopMynHpoBaTh OMpEIEICHUE apUPMETHUECKOTO KOPHS HaTypalbHOMN CTETIECHH;

o IIpumensaTs cBoiicTBa apu(MeTHUECKOTO KOPHS NPHU PEIICHUH 3a/1a4;

o DopMynHpOBaTh ONpPEIEICHUE CTENIEHH C PAllMOHAIBHBIM IOKa3aTelleM;

o IlpuMeHATH CBOMCTBA CTENEHU C PAllMOHAIBHBIM IIOKA3aTENIEM;

e ONpeJeleHUE CTENEHH C JeHCTBUTENbHBIM [T0Ka3aTeIeM, TEOPEMY U TPH CIEACTBUS U3
HEe



e  BrImosHITh MpeoOpa3zoBaHue BIPAKEHUM, UCIIONB3YS CBOMCTBA CTEIIEHU, CPABHUBATH
BBIPKEHMUSI, COJIEPIKAIME CTENIEHU C PALIMOHAIBHBIM MTOKa3aTeJIEM.

OﬁyqammniflCH MOJIYYMT BO3MOKHOCTH HAYYUTHLCH:

o Jlroboe panroHaIbHOE YMCIIO 3aMCaTh B BUJIE KOHEYHOM JECITUYHON Tpodu u
Hao0opoT;

o PasBepHyTO 000CHOBBIBATH CYXKICHHS; JOOBIBATH MH(OPMAIIHIO 110 3aJaHHON TeMe B
UCTOYHUKAX Pa3IMYHOIO THIIA.

B pesyabtarte nzyuenus temsbl "'Crenennas pynxuus"
OO0yuaromuiicss HAy4YUTCS:

o IIpumensTh cBOiCTBA U rpapUKK Pa3IUYHBIX CIIy4aeB CTENCHHON QpyHKINH (B
3aBUCUMOCTH OT [1OKa3aTelsl CTENCHHU P);

e CpaBHHBATH YUCIIA, peUIaTh HEPABEHCTBA C MMOMOIIBIO IPpa(UKOB U (WIJIN) CBOWCTB
CTeNeHHOU (YHKLNY;

o  ®opmynupoBath onpeaeneHne GyHKIu 00paTHOM Uit JaHHOW (QYHKIMH, TEOPEMBI 00
o0OpaTHOH (yHKIUH;

o Crpouts rpaduk GyHKIMH, OOpaTHON JaHHOU;

o IloHumaTh omnpenencHre paBHOCUIBHBIX YPaBHEHUH, CICICTBUS YPaBHEHMUS,

o OmnpenensiTh NpH KaKUX MpeoOpa30BaHUSIX UCXOTHOE YPAaBHEHUE 3aMEHIETCS Ha
PaBHOCHUJIBHOE €My YPABHEHHE, IIPU KAKUX MTOJIYYArOTCs IOCTOPOHHUE KOPHHU, IIPA KAKUX
IIPOUCXOAUT IOTEPS KOPHEM;

e  dopMynupoBaTh OIPEIEICHUE PABHOCUIIbHBIX HEPABEHCTB;

e VYcraHaBiIMBaTh PaBHOCHJIBHOCTb U CJIEJICTBUE, YMETh BBIIOIHITH HEOOXOIUMBIE
npeoOpa30BaHus NPH PEIIEHUH YPaBHEHHUI U HEPABEHCTB;

o @opMynHMpOBaATH OIIPEAEICHUE HPPALMOHAIBHOIO YPABHEHUS, CBOMCTBO;

e Pemate uppanyoHanbHble ypaBHEHUS.

OOyuaronuiicsi MOJY4YUT BO3MOKHOCTH HAYUYUTHCS:

o JlaBaTh onpeneneHre nppauoHaIbHOTO HEPABEHCTBA,;

e [IpuMeHATH aNITOPUTM pELIEHHs HPPALMOHAIEHOTO HEPAaBEHCTBA;

e Pemath uppanoHanbHble HEPAaBEHCTBA MO aJITOPUTMY, a TAKXKE C MOMOIIBIO I'padUKOB;

o Pa3BepHyTO 000CHOBBIBATH CYXJCHMSI; JOOBIBaTh MH(OPMAIHIO 110 3alaHHOM TeMe B
MCTOYHMKAX PA3JIMYHOIO THUIIA.

B pesyabTarte nzyyenus temsl "'[lokasarenbnas pynkuus'
OO0yyaromuiicss HAyYuThCS:

o  ®opmMynHpoBaTh ONpeIeleHNE TOKa3aTeIbHONW (PYHKIIMHU, TPH OCHOBHBIX CBOWCTBA
noKa3ateabHON QyHKINH;

e Ctpouts rpaduk noxkazaTelbHON QyHKINH;

e OmnpenensaTs BUJ NOKA3aTEIbHBIX YPAaBHEHUM;

o IIpuMeHSTH aNrOPUTM pelIeHUs [TOKa3aTeIbHbIX YPABHEHUI;

e Pemate, nokasaTenbHble ypaBHEHHUS MIOJIb3YACH aTOPUTMOM;

o IlonumaTs omnpeneneHue U BUJ MOKa3aTeIbHBIX HEPABEHCTB;



o [IpuMeHATH aNTOPUTM pEILICHHUs, PEIIaTh I0KA3aTEIbHBIC HEPABCHCTBA 110 AJITOPUTMY;
o IIpumeHATH CIIOCOO MOJCTAHOBKY PEIICHUS CUCTEM YPaBHEHUIA;
e PemaTe cucTeMbl NOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

OO0y4yaonmuiics NOJY4YUT BO3MOKHOCTh HAYYUTHCS:

e Pemath noka3zatenbHble ypaBHEHUS (PYHKIIMOHAIBHO-TPAPUUIECKHUM METO/I0M;

e Pemarh nokasareyibHble YPABHEHHUS METOJIOM MOUJICHHOTO JCJICHHUS;

o Pa3BepHyTO 000CHOBBIBATH CYKJEHUS; JOOBIBATH HH(OPMALIMIO 10 33/IaHHOM TeMe B
HMCTOYHHMKAX PA3JIMYHOIO THUIIA.

B pesyabrare uzyuenusi tembl "Jlorapudpmuueckasi pynkuus'
OO0y4yaomuiica HAYYUThCS:

o Ilonumats onpenenenue jorapudma 4ncna;

o IIpumMeHsATH OCHOBHOE JOrapu(pMHUUECKOE TOXKIECTBO;

e BrinonssaTh peoOpa3oBaHus BEIPAXEHHH, COepKALLUX JIOTapUPMBbL;

o  ®DOopMyIHPOBaTH CBOMCTBA JOrapHU(pMOB;

o IIpumensTs 3TH cBOIiCTBa TOTapH(PMOB IPH PEOOPa3OBAHUH BBIPAKEHUH, COJIEPIKAIIUX
JorapudMmel;

e IloHumaTh 0003HaUEHUE AECATUYHOIO U HATYPAJIbHOTO JIOTapU(PMOB;

o HaxonuTe 3HaueHMs JECATUYHBIX U HATYpalbHBIX JorapudMos 1o tadbaune bpaauca u ¢
MOMOUIbI0 MUKPOKAJIbKYJISITOPA;

e OmnpenensaTh BUJ JiorapuMuueckoil pyHKIUH, ee OCHOBHbIE CBOICTBA,

o Crpouts rpaduk norapudmMuydeckoil GyHKINU C JAHHBIM OCHOBAaHHEM;

o Hcnonb3oBark cBOHCTBA JorapupMuUuecKo GQyHKIMM IPU PELLICHUH 3a/ay;

e Pacnosnasate npocreiiue gorapupMUUecKue ypaBHEHUS;

o IIpuMeHSATH OCHOBHBIE IPUEMBI PEIIEHUS JIOTapu(PMUUIECKUX YPaBHEHUI;

e Pemats npocreiiiue orapupmMudeckie ypaBHEHUS,

e IIpuMeHATh OCHOBHBIE IPUEMBI IIPU PEILIEHUHN YPABHEHMUI;

e Pacno3nasate npocreiime gorapuMUIecKue HEpaBeHCTBA;

o IIpumMeHSATH OCHOBHBIE CLIOCOOBI PELIEHUS JOTapU(PMUUECKIX HEPABEHCTB;

e Pemats npocreiiiue orapupmMudeckiue HepaBeHCTBA.

OO0yuaromuiicst MOJy4YUT BO3MOKHOCTh HAYUYMThCSH:
e Pemats norapupmuyeckue ypaBHeHUs! PyHKIIMOHAIBHO-TPAQUIECKUM METO0M;
o Pemars norapudmMuyeckre ypaBHeHHUs: METOI0M MOYJIEHHOTO JIJIEHUS;

e Pa3BepHyTO 00OCHOBBIBATH CYKJIEHHUS; T00BIBATh MH(GOPMAIIHIO TI0 33JaHHON TEME B
HMCTOYHHMKAX PA3JIMYHOIO THUIIA.

B pesyabtare usyyenus temnl "'Tpuronomerpudeckue popmyJint'
OOyyaromuiics HAyYuThCS:

o JloHumaTh Kakoi yroia Ha3plBaeTcs yrjioM B 1 paauas;
o IlpumensaTs popMyIibl mepeBo/ia TpagyCHOM MephI B paluaHHYI0 U HA000POT;



BbruncnsaTe AMUHY OYTH U IJI0LAAb KPYTOBOTO CEKTOPA;

[ToHUMAaTh MOHATHUS «EAMHUYHASL OKPYKHOCTBY, «IIOBOPOT TOUYKH BOKPYT Hauasa
KOOpJUHATY;

Haxonutbs KOOpAMHATEI TOUKU €AMHUYHONU OKPY’KHOCTH, IIOJIy4EHHON II0BOPOTOM TOYKHU
P(1; 0) na 3amanHbIii yrou,

Haxoauts yrisl moBopota Touku P(1; 0), 4ToOBI OMYYUTHh TOUYKY C 3aJaHHBIMHU
KOOpJMHATAMU;

@opMyIMpOBaTh ONPEAEIECHUS CUHYCa, KOCUHYCa U TaHT'€HCa yIIia;

Haxoauts 3HaueHus: cuHyca, KOCMHYyca U TaHreHca o tabnuuam B. M. Bpanuca, ¢
MOMOIIBI0 MUKPOKAIBKYJISATOPA, a TAKKe TaOJMYHbIC 3HAUCHUS;

Pemate ypaBHeHus sin x =0, sinx =1, sinx =-1, cos x =0, cos x =1, cos x = -1,
OnpenensaTh 3HaKU CUHYCa, KOCUHYCa U TAHI'€HCA B Pa3JIMYHbIX YETBEPTIX;
OmnpenensaTh 3HaK 4Kcia sina, cosa U tga npu 3aJJaHHOM 3HAYCHUH a;

[Mpumensts Gopmyisr Sin(-a) = -sin a, cos(-a) = cos a, tg(-a) = -tg a;

Haxoauth 3HaueHus: cuHyca, KOCUHYCa U TaHT'€HCa Ui OTPULIATEIbHBIX YIJIOB;
[TpumeHATH HOPMYIIBI CIIOXKEHUS U Jp., IPUMEHATh UX Ha IPAKTUKE;

[TpumensTh popMysbl CHHYCA U KOCHHYCA ABOWHOTO yria, [loHuMaTh, 4To 3HaUeHus
TPUTOHOMETPHUYECKUX (PYHKIUHN YTIIOB, 60abImuX 90°, CBOAATCS K 3HAYCHUSAM JIIIS
OCTPBIX YIJIOB;

[TpumeHsTH hOpMYITBI TPUBEICHUS IPU PEIICHUH 3a/1a4;

[TpumensTh POpPMYIIBI CyMMBI M PA3HOCTH CHHYCOB, KOCUHYCOB Ha MPaKTUKE.

OO0y4aromuiics MOJIy4UT BO3MOKHOCTD HAYYHThCH:

[TpumeHsTH HOpMYIIBI TOJOBUHHOTO yIJIa CUHYCA, KOCUHYCA U TAHT'€HCA,;

[TpyMeHsSTh OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, 3aBUCUMOCTb MEKIY
TAHI€HCOM M KOTaHI€HCOM, 3aBUCUMOCTb MEXKIY TAH[€HCOM U KOCHUHYCOM, 3aBUCUMOCTh
MEXJly KOTAaHT€HCOM U CHHYCOM;

BeiBoauTh (hopMyJsibl TaHT€HCa U KOTAaHT'€HCa JBOMHOTO yTJa.

B pe3yabtarte nzyuenus temol "'Tpuronomerpudeckue ypapHeHus'

OO0yuaromuiicss HAy4YMTCS:

HaxoauTs apkKoCHHYC, apKCUHYC U apKTaHT€HC YNCIIa;

[TpumeHsTh POpPMYJIBI pEeLLIEHUS] YPaBHEHUH COS X = a, sSin X =a U tg X = a;

Permiath yacTHbIE Cily4an TPUTOHOMETPUUECKUX ypaBHEHHH (cos X = -1, cos X = 1, cos X
Pemiath yacTHbIE Cily4an TPUTOHOMETPUYECKHUX YpaBHEHUH (sin X = -1, sin X =0, sin X =
1);

Pemars npocreiiniie TPUroHOMETPUYECKUE YPABHEHUS;

Pemarts npocreiiniyie TPHroHOMETPUUYECKHE YPaBHEHUS, KBaJJpaTHbIE YPaBHEHUS
OTHOCHUTEJIBHO OJTHOM M3 TPUTOHOMETPUYECKUX (PYHKIUI, OTHOPOIHBIE U HEOJHOPOAHbIE
YpaBHEHHUS.

O0yuyaromuiics NOJy4uT BO3MOKHOCTh HAYUYUTHCS:

Pemats HEKOTOPBIE BUABI TPUTOHOMETPUUECKUX YPABHEHUN IPUBOAUMBIX K
MIPOCTEUIINM;
IIpuMeHATH aNropuTM PELICHNUs] TPUTOHOMETPUYECKUX HEPABEHCTB;



e Pemars mpocTeiinime TPUroHOMETPUYECKHE HEPABEHCTRA.
B pesyabrare uzyuenusi teMbl "'Tpuronomerpuyeckne Gynkuun'
OO0yyaomuica HAYYNTCS:

o Haxoaute 065acTh onpeneneHrs 1 MHOXKECTBA 3HAUYCHUN (DyHKIIHI;

o Haxonute 06sacTb onpesneneHns U 006JacTb 3HAYEHUH TPUTOHOMETPUUECKUX (DYHKIIMA;

o HaxonuTs nepuoj TpUrOHOMETPHUYECKUX (DYHKIIHH,

e HccnenoBaTh TPUrOHOMETPUUECKUE HA YETHOCTh U HEYETHOCTD;

o IIpumensTs nousTre GyHKINU KOCHHYCA, CXeMY HCCIeI0BaHUs QYHKIIMU Y = COS X U €€
CBOMCTBA;

e Crpouts rpaduk GyHKIMH y = COS X, HAXOAUTH 1O TpauKy IPOMEKYTKH BO3PACTAHUS U
yObIBaHHUs, MPOMEXYTKH IOCTOSHHBIX 3HAKOB, HAMOOJIbIlIEE U HAUMEHbIIIEE 3HAUECHUS
byHKIUY;

o IIpumeHsaTh NOHATHE QYHKLNU CUHYCA, CXEMY HCCIe0BaHUs (QYHKIMU y = SIn X U ee
CBOMCTBA;

e Crpouts rpaduk GyHKIMHU y = Sin X, HAXOJAUTH 0 TpapuKy IPOMEKYTKHU BO3pPACTaHUS U
yOBbIBaHMUs, TPOMEKYTKH TOCTOSIHHBIX 3HAKOB, HAMOOJIbIIIEE U HANMEHbIIIEEe 3HAYCHUS
byHKIIH.

o IIpumensTs noHsTHE PYHKINHU TAHTEHCA, CXEMY HCCIIE0OBAaHUS (PYHKINHU Yy = tg X ee U
CBOMCTBAQ;

o Crpouts rpaduk GyHKIMH y = tg X, HAXOAUTH MO TpaGuKy IPOMEKYTKHA BO3PACTAHUS U
yObIBaHHUs, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, HAUOOJIbIINE U HAMMEHBIINE 3HaYeHUs
(GYyHKIUH.

OOyuarouuiicsi MOJY4YUT BO3MOKHOCTH HAYUYUTHCS:

o IlonnmaTtp, Kakue QYHKIUU SBISFOTCS OOPATHBIMU TPUTOHOMETPUIECKUMU;
e Crpouth rpaduku oOpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMA;
e Pemath 3a7auu ¢ UCMOIB30BAaHUEM CBOMCTB OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA.

B pesyabtare ndydyenus temnl "'[IpousBoaHas u ee reomeTpu4ecKui cMbica'
OOyyaromuiicss HAy4YHTCS:

o  dopMynHupoBaTh OIPEIEIECHUS IPOU3BOIHOM;

e IIpumeHnsTs GopMyIibl IPOU3BOIHBIX AIEMEHTAPHBIX (PYHKIIMH, IpOCTEHIINE MpaBuia
BBIUNCJICHHSI IPOU3BOIHBIX;

e CTpouTth rpaguKu 3J1IeMEHTapHbBIX QYHKLINI;

e Hcnonb3oBaTh onpeneneHue NPOU3BOIHON TPU HAXOKIACHUH ITPOU3BOIHBIX
AJIEMEHTApHbIX (PYHKINN, IPUMEHSATh NOHSITHE IPU PeIIeHNN QU3NYECKUX 3a/1ad.

o IIpumensTh GOPMYIIBI POU3BOIHBIX CTeNeHHON (yHKImn y = X", NneR uy = (kx + p)",
neR,;

e HaxonuTe npon3BOHbIE CTETIEHHON (PYHKIIMH, 3HAYSHUS POU3BOAHON (QYHKIMH, €CITH
yKa3aHa 3ajatomas ee Gpopmya;

o IlpumeHsaTh NpaBUiIa HAXOKIEHUS IPOU3BOJIHBIX CYMMBI, IPOU3BEACHHS U YaCTHOTO,
MIPOU3BOJHYIO CIIOKHOM (pyHKIINU;

e HaxonuTe npon3BogHBIE CYMMBI, TPOU3BEAEHNUS, YACTHOTO, IPOU3BOAHYIO CI0KHON
byHKINM,

o HaxoauTs 3HaueHMs MPOU3BOAHBIX (PYHKLUH;

o PemaTe HEpaBEeHCTBAa METOJOM UHTEPBAJIOB;



e [IpumensaTs GOpMyIIBI MPOU3BOIHBIX MMOKA3aTEIBHOM, JTOTApU(DMHUIECKOM,
TPUTOHOMETPHUUYECKUX (DYHKIIHIA;

o IIpumensts npaBuna nuddepeHupoBanus U GopMyJIIbl ITEMEHTAPHBIX QYHKIIHHI TpU
pEIIEHUN 3a/]a4;

e IloHuMaTh, YTO HA3BIBAIOT YIIIOBBIM KOI(PPUIIMEHTOM NPSAMOH, YIIIOM MEXIY MPSIMON U
ocbto OX; B 4eEM COCTOUT T€OMETPUUECKUI CMBICII IIPOU3BOIHOM;

e 3anuchiBaTh ypaBHEHHUE KacaTeJIbHOM K TpaduKy (yHKIIHH.

O0y4yaonuiics NOJY4YUT BO3MOKHOCTh HAYYMTHCSI:

o Jloxa3bIBaTh MpaBUjIa BHIYUCICHUS IPOU3BOJHON CYMMBI;
e [IpumeHsTH TEOpPETUUECKUE 3HAHUS HA MPAKTUKE;
o IIpumensTs cnocod MoCTpoeHus KacateabHOU K mapadoie.

B pe3yabtarte nzyuenus temsbl " [IpumMeHeHne npou3BoaHOM K Mccie10BaHUI0 QyHKIUI"
OO0yuaromuiicss HAy4YMTCS:

o  ®DopMynIHpOBaTh U MOHUMATh JOCTATOUYHBIHM MPU3HAK yObIBaHUS (BO3pACTaHNUA)
¢yHkuum, reopeMy Jlarpanxa;

o IloHUMAaTh MOHATHUSA «ITPOMEKYTKH MOHOTOHHOCTH (DYHKILIUH;

o IIpumMeHSTH MPOM3BOAHYIO K HAXOXKICHUIO IIPOMEKYTKOB BO3pACTaHUS M YOBIBaHHUS
byHKIUY;

o DOpMyIHPOBATH OMPECIICHHS TOUEK MAaKCUMyMa 1 MUHIUMYyMa, HEOOXOIMMBIN TIPU3HAK
sKcTpeMyMa (Teopemy depma) U 10CTATOUYHBIIM MPU3HAK MAKCUMyMa U MUHUMYMa;

e OmnpenensiTh cTallMOHAPHBIC M KPUTHUECKUE TOUCKH (DYHKIIUH;

o HaxoauTs 3kcTpemMyMbl GYHKINHU, TOUKH SKCTPEMYMA, ONPEAEIATh UX 110 rpaduKy;

o IIpumensaTs 00mUIyIO0 CXEMy HCCIIEIOBAHUS (PYHKIMHU, METOJ] IIOCTPOCHUS rpaduka YeTHOU
(HedyeTHOM) QpyHKLUY;

e IIpoBoauTh uccnenoBanre GyHKIUU U CTPOUTH €€ rpaduK;

o IIpuMeHATH aNrOpUTM HAXOXKJICHHS HAUOOJIBIIETO0 U HANMEHBILET0 3HaUYeHUH QyHKINH
Ha oTpe3ke [a;b] u Ha uHTEpBaJeE;

o IIpumMeHsATH NMpaBUIIO HAXOXKCHHUS HAUOOJIBIIET0 U HAMMEHBILIETO 3HAUYCHUH (DYHKIIMM Ha
OTpe3Kke (Ha UHTEpBAJIE).

OO0yuaromuiicsi MOJYYUT BO3MOKHOCTh HAYYHTHCS:
(] ITormnmarts u IMPUMCHATH ITIOHATHUC HpOHSBOI{HOﬁ BBICHIUX IMOPAIKOB (BTOpOFO, TPETHETO U
T. JI.), ONIPEJICJIEHUS BBIMTYKJIOCTH (BBITYKJIOCTh BBEPX, BBITYKJIOCTh BHU3), TOUKH
neperuoa;

e OmnpenensaTh cBOMCTBA (PYHKIINH, KOTOPbIE YCTAaHABIMBAIOTCS C IIOMOILbIO BTOPOM
IIPOU3BOJHOM.

B pesyabtarte nzyuenus temsol "'Muaterpan"
OOyuaroumuiicss HAy4YUTCS

e  ®opMynupoBaTh OnpeeleHne NepBo0Opa3HOI, OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA;



[TpoBepsiTh, siBAsieTCs i naHHast pyHKIMs F mepBooOpa3Hoii 1 Apyroi 3alaHHON
¢yHkuuu f Ha TaHHOM MPOMEXKYTKE;

Haxoauts nepBooOpas3Hyto, rpaduk KOTOPOH MPOXOAUT Yepe3 JaHHYIO TOUKY;
[TpuMeHsTh TaOJIUIly IEPBOOOPA3HBIX, IPABUIIA HHTETPUPOBAHUS;

Haxoauts nepBooOpasHbie GyHKIUI B CITydasx, HEIOCPEICTBEHHO CBOASIIUXCS K
MPUMEHEHUIO TaOJIUIIBI IEPBOOOPA3HBIX U MTPABUII HHTETPUPOBAHUS,

ITonumate, kakyto (GUTypy Ha3bIBAIOT KPUBOJIMHEHHOM Tpaneuei;

[TpumeHsTH popMyITy BEIYMCICHUS IO KPUBOJIMHEHHON Tpaneunu, onpeaecHue
uHTerpana, hpopmyny Herorona-JIeiiOnuia,

N300paxaTh KpUBOJIMHEHHYIO TpaIelnio, OrPAaHUYECHHYIO 3aJaHHBIMH KPUBBIMH;
HaxoauTe miomaas KpUBOJIMHEHHON TpaIelni;

[IpuMeHsTh npoCTeiIINe MpaBuiia UHTErPUPOBAHUS (MHTETPUPOBAHUE CYMMBI,
MHTETPUPOBAHUE MPOU3BECHHS IOCTOSIHHON Ha (PYHKIINIO, MHTETPUPOBAHUE CTEIICHNU),
Ta0IUILy epBOOOPAZHBIX;

BBIUUCHATE MHTETpaJIbl B CIy4asiX, HEMOCPEICTBEHHO CBOJSAIIMXCS K IPUMEHEHUIO
Ta0IUIBI TIEPBOOOPA3HBIX, MPABUII UHTETPUPOBAHMUS;

Haxoauts mnomaau Gpuryp, orpaHudeHHbIX rpauKaMu pa3nTudHbIX (YHKINHN.

OO0y4aromuiics MOJIy4UT BO3MOKHOCTD HAYYHThCSH:

[Monumath onpeneneHue auphepeHINATLHOTO YPaBHEHHUS, ypaBHEHUE TAPMOHUYIECKOTO
KoJIeOaHMsI;

[TprMeHSTH MOHATHE MIEPBOOOPA3HON U MHTETPalla PH PEIICHUH 3a1a4 110 (HU3UKE,
XUMUH, OMOJIOTUH, TECOMETPHH;

Pemate npocreiinive auddepeHnnanbHpie ypaBHEHUS.

B pesyabtarte nzyuenus temsl ''KomOunaropuxa"

OO0yuaromuiicss HAy4YMTCS:

[TprMeHsITh OCHOBHbBIE 3aKOHBI KOMOMHATOPUKH: MPABUJIO CYMMBI, IIPABUIIO
IIPOU3BEICHUS;

[Tonb30BaThCs OCHOBHBIMU (pOpMyIaMi KOMOMHATOPUKHU: Pa3MEIIEHUS C IOBTOPEHUSIMH,
pasmeleHus 6e3 MOBTOPEHUH, TepecTaHOBKH Oe3 MOBTOPEHUH, coueTaHus 0e3
ITOBTOPEHMM, IEPECTAHOBKH C IIOBTOPEHUSIMU. COUYETAHHUS C IOBTOPEHUSIMHU.

OO0y4aromuiicss MOJTy4UT BO3MOKHOCTD HAYYHThCSH:

CBO60,[[HO IMPUMCHATH TCOPCMBI, HCO6XOI[I/IMLIC JJI pCHICHUS MPAKTUYCCKUX 3a1a4;
00BACHATH HU3YYCHHBIC IMMOJIOKCHUA Ha CAMOCTOATCIIBHO n0)106paHme KOHKPCTHBIX
IpumMepax.

B pesysabTare n3y4eHus TeMbl ''J1eMEeHTbI TEOPUH BepOSITHOCTEH "

OOyuaromuiicss HAy4YHTCs

AHaJ'II/ISI/IpOBaTI) PCAIBHBIC YU CIIOBBIC TAHHBIC, I/IH(i)OpMaHI/IIO

CTATUCTUYCCKOI'O XapaKTepa,

Ocy1miecTBIATh NPAKTUYECKHE PAcUeThl O (hOpMyJiaM; MOJIb30BaTHCSI OLICHKOH U
MIPUKHJIKOW MTPU PAKTUYECKUX pacyeTax;



e U3Bnekats nHbOpMaIMio, IPEACTABICHHYIO B TaOIWIIAaX, HA TUarpaMmax, rpagukax;

o IIpuBoauTH IpUMEPHI HA BCE BUBI COOBITHIA: HEBO3MOXHBIE, IOCTOBEPHBIC, CITy4YaiiHbIE,
COBMECTHBIE, HECOBMECTHBIE, PABHOBO3MOKHBIE I HEPABHOBO3MOXKHBIE;

e MogenupoBaTh peajbHble CUTYalllU Ha S3bIKE TEOPUU BEPOSATHOCTEH, BEIUUCIISATH B
MPOCTEHIINX CITydasix BEPOSTHOCTU COOBITUH;

e  Brpiuuciars BEpoSITHOCTb COOBITUN;

o IIpumensats popmyiy yMHOKEHUs, hopMyIly BepHyu npu pereHn BepOsITHOCTHBIX
3azad.

OO0yuamouuiicss MOJIy4YUT BO3MOKHOCTh HAYYHThCS
e OmnmceIBaTh C MOMOIILI0 (DYHKIUN pa3IMYHBIC PEATbHBIC 3aBUCHMOCTH MEKITY
BEJIMYMHAMHU U MHTEPIPETUPOBATH UX IPa(HKH;
e CB00OOAHO TOJBL30BATHCS YMEHUEM 0000IIaTh ¥ CUCTEMATH3UPOBATh 3HAHUS 110 3a/1a4aM
[OBBILIEHHON CIIOKHOCTH.
” ”"
B pe3yiabTarte nzydenus temsl "CTaTncTuka
OO0yuaromuiicss HAy4YMTCS:
e MopenupoBarh peaqbHbIC CUTYAIUH HA SI3bIKE CTATUCTUKH,
e OmnepupoBaTh NOHATUAMU CITyYaiHbIC BEIMYMHBI, TeHEPAJIbHAS COBOKYITHOCTb, BEIOOPKA,
MaTEMATHYECKOE OXKUIAHNUE;
o Haxomuts Mepy pa3Opoca, pa3max u MOJy.
OO0yyamouuiicss MOJTy4YUT BO3MOKHOCTh HAYUYHThCS
e (CB0O0OOAHO MOJIK30BATHCA YMEHUEM 00001IaTh M CUCTEMaTU3UPOBATH 3HAHUS 110 3aa4aM
ITOBBIIIEHHOM CJIOKHOCTH,
e CB00OOJHO IPUMEHATH TEOPEMBI, HCOOXOAMMBIE JIJIsl PEIICHUS MPAKTUYCCKUX 3a/1a4;

OOBSICHATh U3yUCHHBIE MTOJIOKEHHSI HA CAMOCTOSITEILHO MOJ00PaHHBIX KOHKPETHBIX
npuMepax.

Coaep:xxanue yueOHOT0 npeamera
10 kacc
1. IToBTOpEHHe Kypca ajreGpbl 0CHOBHOM HIKOJBI. (6)
PanyonanbHbIe ypaBHEHMS M CUCTEMBI pallMOHAIBHBIX YPaBHEHUM. PaliuoHabHbIE HEPABEHCTBA
Y CHCTEMbI PAllMOHAIIBHBIX HepaBeHCTB. CTeleH: 1 KOPHU. Apu(MeTHIecKas ¥ reOMeTpHYecKast

nporpeccuu. yHKIUU U rpaQuKy.

OcHosHas yenv: 0000IUTh U CUCTEMATU3UPOBATh 3HAHUS yUallluxcs Kypca anreopsl 7-9 kiacca
C LIeJIbIO BBISIBJICHUS YPOBHS C(HOPMHUPOBAHHOCTH MaTeMaTHYECKOW IPaMOTHOCTH.

2. leiicTrBuTe bHBIE ynca (18)



Llenwie 1 parmoHanbpHBIC YKcia. [leficTBUTENbHBIE Yncia. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccus. Apudmernyeckuit KOpeHb HaTypaIbHOU cTreneHu. CTeneHb ¢
paIrMOHAIBHBIM U JIEHCTBUTEILHBIM TTOKA3aTEIISIMH.

OcHosHuie yenu: GopMUpOBAHUE TIPEACTABICHUN O HATYypaJIbHBIX, EIBIX YUCIIAX, O MPU3HAKAX
JIETUMOCTH, MPOCTBIX M COCTABHBIX YHUCIIAX, O PAIIMOHAIBHBIX YHCIAX, O IEPUOJIE, O
MIePUOIUYECKON IPOOH, O JEHCTBUTEIBHBIX YHCiaX, 00 HppalMOHAIBHBIX YACIIAX, O
OCCKOHEYHOU JECATHYHON MEePUOTUICCKON APOOH, 0 MOIYIIE NEHCTBUTEILHOTO YNCIIA;
dbopMHUpOBaHHE YMEHUM ONPEAEIIATh OECKOHEYHO YOBIBAIOITYIO TEOMETPUUYECKYIO IIPOTPECCHIO,
BBIYUCIIATH 1O OpPMYJIe CyMMY OECKOHEYHO yOBIBAIOIEH reOMETPUIECKOM IPOTPECcCHH;
OBJIQJICHHE YMEHHUEM HU3BJICYCHUS KOPHS I-i CTETNICHU W MPUMEHEHHE CBOMCTB apu(PMETHIECKOTO
KOPHSI HaTypaJibHOM CTENICHU; OBJIA/ICHUE HAaBbIKAMU PEILICHUSI UPPAIIMOHAIbHBIX YPABHEHHH,
HCIIOJIb3YS Pa3IMUHbIC METO/IbI PEIICHUS HPPALMOHATIbHBIX YPABHEHUI U CBOMCTB CTEIICHH C
JIFOOBIM IIEJIOYHCIICHHBIM IOKA3aTEICM.

3. Crenennasi pynkuus (18)

Crenennas ¢pyHkus, e€ cBoiicTBa u rpaduk. PaBHOCHIIbHBIC YpaBHEHUS! M HEPABEHCTBA.
UppanmonanbHbie ypaBHEHHS.

OcHosHule yeau: GopMHUPOBAHUE MTPEJICTABICHUHA O CTETIEHHOW (DYHKIIMH, O MOHOTOHHOM
byHKIMN; GOpMUPOBAHNE YMEHUH BHIMOIHATH MPeoOpa3oBaHe JaHHOTO YPAaBHEHUS B
ypaBHEHHUE-CIIEICTBUE, PACIIUPEHUS 00JIaCTH OINIPEAETICHUS, IPOBEPKHU KOPHEH; OBJIaIeHNE
YMEHHEM pelllaTh UPpallMOHATIbHBIC YPAaBHEHUSI METOIOM BO3BE/ICHHUS B KBaIpaT 00enx yacTei
ypaBHEHHSI, IPOBEPKH KOPHEH ypaBHEHMUSI; BHITIOIHATH PABHOCHIBHBIC IIPEOOPa30OBaHHS
YpaBHEHHUS U ONPEAEIATh HEPAaBHOCUIbHbBIE MPeoOpa3oBaHusl ypaBHEHHUS.

4. Iloka3arenbHas pynxuus (12)

[TokazarenpHas ¢pyHkms, e€ cBoiicTBa U rpaduk. [lokasarensHbie ypaBHeHus. [loka3arenbHble
HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

Ocnosnvle yeau: GopMHUPOBaHUE MOHATUN O TIOKA3aTENbHOMN (DYHKIMH, O CTETIEHH C
IIPOU3BOJILHBIM JI€HCTBUTEIBHBIM [TOKA3aTEIEM, O CBOMCTBAX MOKa3aTeIbHOW (PyHKIUH, O
rpaduke GyHKINUU, O CHMMETPUU OTHOCUTEIBHO OCH OpJIUHAT, 00 SKCIIOHEHTE; (popMUpOBaHUE
YMEHHMSI peliaTh [oKa3aTeabHble YPaBHEHUS PAa3IMYHBIMU METOJJaMH: YpPaBHUBAHUEM
IIOKa3aTesel, BBEIEHUEM HOBOM NIEPEMEHHON; OBJIaJIECHUE YMEHUEM PEIIATh [10KAa3aTEIbHbIC
HEPAaBEHCTBA Pa3IMYHbIMU METO/IaMHU, UCTIOJIb3Ys CBOWCTBA PABHOCUILHOCTH HEPABEHCTB;
OBJIaJICHUE HABBIKAMHU PEILIECHUS CUCTEM I10Ka3aTeJIbHbBIX YPAaBHEHUI 1 HEPABEHCTB METOAOM
3aMEHbI IEPEMEHHBIX, METO/I0M TOJICTAHOBKH.

5. Jlorapudmuueckasi pynkuus (19)

Jlorapugmsl. CoiicTBa norapu¢moB. JlecsTHUHBIE U HaTypallbHbIE JIOTapU(MBI.
Jlorapudmuueckas pyHkuus, e€ cBoiicTBa U rpaduk. Jlorapubmudeckre ypaBHEHHUS.

Jlorapudmudeckue HepaBeHCTBA.

OcnosHule yenu: GopMHUpOBaHUE MPeJICTaBIECHHH 0 Jorapudme, 00 ocHOBaHUU Jiorapudma, o
JOTapu(pMHUPOBAHNH, O IECATHIHOM JIoTapudme, 0 HaTypasbHOM Jorapudme, o hopmyie
nepexo/a ot Jorapudma ¢ OAHUM OCHOBAHUEM K JIorapu(My ¢ APYrUM OCHOBAHHEM;
(dbopMupOBaHNE YMEHUSI IPUMEHSTh CBOMCTBA JIOrapu(MoB: JIorapupM Ipou3BeIeHus,



jorapudm 4acTHOTO, JIorapuM CTETeHU, IPU YIPOILEHUN BbIPAKEHHM, COJIepKaIINX
JorapugMmbl; OBJIaICHUE YMEHUEM pelliaTh Jorapu(MuiecKue ypaBHEHUs; Iepexois K
PaBHOCUIILHOMY JIOTapU(MUYECKOMY YPaBHEHUIO, METOJ IOTEHIIMPOBAHUS, METO/1 BBEICHUS
HOBOH NepeMeHHOM, OBJIaICHHE HAaBBIKAMHU PEHICHUS JIOTapU(PMUIECKUX HEPABEHCTB.

6. Tpuronomerpuveckue gpopmyJini (27)

Panuannas mepa yrna. [loBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue CuHyca,
KOCHHYCa U TaHT'€HCA. 3HAKU CHUHYCa, KOCUHYCa U TAHT€HCA. 3aBUCUMOCTb MEXy CUHYCOM,
KOCHHYCOM M TaHT€HCOM OJIHOTO U TOTO ke yria. Tpuronomerpuieckue Toxaectsa. CuHyc,
KOCHHYC U TaHI'€HC YIJIOB 0 U o.. DOPMYJIBI CII0KEHUS.. CUHYC, KOCUHYC U TAHT'€HC JIBOWHOIO
yria.. ®opmyisl npuBeaeHusi. CymMma u pa3HoCcTh CUHYCcOB. CyMMa M pa3HOCTh KOCHHYCOB.

Ocnoguvie yenu: GopMUPOBAHUE MIPEICTABICHUM O paJlaHHON Mepe yria, O IepeBoie
panuaHHON MepHI B IPayCHYIO U HA00OPOT, IPaAyCHOH - B PaJHaHHYI0; O YUCIOBON
OKPY’KHOCTH Ha KOOPJAMHATHOM IUIOCKOCTH; O CUHYCE, KOCUHYCE, TAHI'€HCE, KOTAHI€HCE, UX
CBOICTBAxX; O YETBEPTAX OKPYKHOCTH; (POPMUPOBAHUE YMEHUH YIIPOLATh TPUTOHOMETPHUUECKHE
BBIPQXEHHS OJJHOTO apryMEHTa; JOKa3bIBaTh TOXK/IECTBA; BHIMOIHITH MPE0oOpa30BaHKe
BBIPAXEHUI MOCPEICTBOM TOXK/IECTBEHHBIX PEe0Opa30BaHuUIl; OBJIAJCHUE YMEHUEM IIPUMEHSTh
(dbopMyIibl CUHYCa U KOCUHYCA CYMMBI M pa3HOCTH, (POPMYJIbI JBOMHOIO yIJia Ui YIPOIICHUS
BBIPA)KEHUI1; OBJIaJICHHE HAaBBIKAMH HCIIOJIb30BaHMs (popMyI ipuBeaeHus u Ghopmy
npeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (PYHKLINN B TPOU3BEICHUE.

7. Tpuronomerpuueckue ypapHenus (18)

VYpaBHeHHE cOSX = a. YpaBHEHHE Sin X = a. YpaBHEHHE tgX = a. PerieHre TpuroHoMeTpuyecKux
YPaBHEHUH.

OcHogrule yenu: GOPMUPOBAHUE MTPEACTABICHUN O PEIICHUN TPUTOHOMETPHUYECKIX YPaBHEHUH
Ha YHUCIIOBOM OKPY>KHOCTH, 00 apKKOCHHYCE, apKCHHYCE, apKTAaHT'€HCEe, apKKOTAHT€HCE YUCIIa,;
(dbopMHpoBaHHE YMEHHH pelIeHNs TPOCTEUIINX TPUTOHOMETPHUECKUX YPAaBHEHUH, OJJHOPOAHBIX
TPUTOHOMETPHUYECKUX YPABHEHUH; OBJIa/ICHUE YMEHHUEM PeIlaTh TPUTOHOMETPHUECKHUE
YpaBHEHMsI METOJIOM BBEJICHUSI HOBOM MEPEMEHHOM, METOJIOM Pa3IOKEHHsI HA MHOXKUTEIH;
paciupeHue 1 000011eHne CBeIEHNI 0 BUIaX TPUTOHOMETPUUECKUX YpaBHEHUI.

8. IloBTOpenue kypca anredpsl 10 kiaacca (18)

CreneHnHas, okas3aTenbHas U Jjorapupmudeckast pyHkuuu. Penienne nokaszaTenbHbIX,
CTETIEHHBIX U JIoTapu(PMUYECKUX YpaBHEHU. Perenne nokasarenbHbIX, CTEIEHHBIX U
norapumuueckux HepaBeHCTB. Tpuronomerpuueckue Gopmyisl. Tpuronomerpuyeckue
TOXJeCTBa. Pelllenre TpUroHOMEeTpUYECKUX YpaBHEHU. Pelllenre cucteM noka3areabHbIX U
JorapumMuueckux ypaBHeHUH. TekcToBbIE 3aJaul Ha IPOLEHTHI, IBUKEHUE.

OcnosHble yenu: 0000IUTH U CUCTEMaTU3UPOBATh 3HAHUS 00YUAIOIIMXCS 32 Kype aJire0phl 1
Hayvaja aHanu3a 3a 10 kacc, peias TECTOBbIE 331aHUsI 10 COOPHUKAM TPEHUPOBOUYHBIX 3aJJaHUM
no noarotoske k EI'D; co3nath ycioBus JUIsl IUIOAOTBOPHOTO Y4acTusl B paboTe B IpyIIIIE;
q)OpMI/IPOBaTI) YMCEHUA CaMOCTOATCIIBHO U MOTUBUPOBAHHO OPraHU30BLIBATE CBOIO
JESATEIBHOCTD.

11 kaace



1. IToBTOpeHne TeM Kypca anredpsl 10 kiacca (12)

CreneHHasi, oka3arejbHas 1 jJorapudpmuueckas GyHKIuU. Pemenne mokasaTenbHbIX,
CTETICHHBIX U JIOTapu(PMUYECKUX YPaBHCHHI. PerieHrne mokasareabHbIX, CTENICHHBIX U
norapu(MHUECKUX HEPABEHCTB. TpuronoMerpudeckue Gopmysibl. TpUroHoMeTpruIecKre
TOXJECTBA. PermieHrne TpUroHoMeTpUYECKUX ypaBHEHHM. PeneHrne cucTeM rmoka3arelibHbIX U
Jorapu(MHUECKUX ypaBHEHUU. TEKCTOBBIE 3a/1a4l Ha MPOIEHTHI, IBHIKCHHE.

OcHosHble yenu: 0000IUTh U CHCTEMATU3UPOBATh 3HAHUS 00YYAIOIIUXCS C TIEITBI0 BBISBICHHS
YpOBHS C(HOPMUPOBAHHOCTH MaTEMaTHIECKOH TPAMOTHOCTH M TOTOBHOCTHU TIPOJOIKUTh
oOydeHwue.

2. Tpuronomerpuueckune pynkuun (20)

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH TPUTOHOMETpUYECKHX (PyHKIHUNA. YETHOCTB,
HEYETHOCTh, NEPUOANIHOCTh TPUroHOMEeTpHUeckuX (pyHkmid. CoiicTBa 1 rpadukn QyHKIMN y
=COS X,y =sinX,y=tgX.

OcHosHvie yenu: HGOpMUPOBAHKE MPEACTABICHUN 00 00J1aCTH ONIPEIETICHUSI U MHOYKECTBE
3HAYCHUH TPUTOHOMETPHUECKUX (DYHKIIHA, O HCUETHON 1 YETHON DYHKIHMSX, O IIEPHOIHMUECKON
¢yHKIMH, 0 Ieproze GYHKIMH, O HAMMEHBIIIEM TOJI0KHUTEIBHOM Meproie;hOpMUPOBAHHE
YMEHUH HaXOUTh 00J1aCTh ONPEICIICHHSI U MHOXECTBO 3HAYCHUN TPUTOHOMETPHYCCKUX
(YHKIHH CIIOKHOTO apryMEHTa, IPEACTABICHHOTO B BUAE APOOH M KOPHS;OBJIaJICHIE YMEHUEM
CBOOOJTHO CTPOHTH TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIMI M ONMCHIBATh X CBOWMCTBA;

3. [IpousBoanas u eé reomerpuyieckuii cMpici (20)

[TpousBomuas. [IpousBoanas creneHHon ¢pyHkiuu. [IpaBuna muddepeHnmpoBaHms.
[Tpon3BoHBIE HEKOTOPBIX dIEMEHTAPHBIX QYHKIUN. ['eoMeTpriecKuii CMBICI TPOU3BOTHOM.

Ocnosnule yenu: HOpMUPOBAHHE NOHATUI O MTHOBEHHOW CKOPOCTH, O KacaTeJIbHOM K MIIOCKOM
KpPHUBOI1, 0 KacaTeIbHOU K rpa@uKy QYHKIMH, O IPOU3BOIHON PyHKIINHU, O PU3MUECKOM CMBICIIE
IPOM3BOIHON, O TEOMETPUUYECKOM CMBICIIE€ TIPOU3BOIHON, O CKOPOCTU U3MEHEHUS (PYHKLIUH, O
npenene pyHKIUU B TOUke, 0 qudpdHepeHIIMPOBaHUH, O IPOU3BOIHBIX AIEMEHTAPHBIX (PYHKIINT;
(bopMHpoBaHHE YMEHHSI UCIIOIb30BAThH AITOPUTM HAXO0XIEHUS MPOU3BOAHOMN 371€MEHTapHBIX
(GYHKIUI POCTOTO U CI0KHOTO apryMEHTa; OBJIaJIeHHE YMEHHEM HaXOUTh MPOU3BOAHYIO
1100011 KOMOMHAIIUY 7IEMEHTAPHBIX (DYHKIIHIA; OBJIaJIeHNE HABBIKAMH COCTABJICHUS ypaBHEHUS
KacaTelbHOM K IrpaduKy QyHKIUHU NPU JOMOJHUTENIBHBIX YCIOBUSAX, HAX0XKAECHUS YTIIOBOTO

K03 uLIMeHTa KacaTeTbHON, TOUKH KacaHHs.

4. IlpuMeHeHHe MPOU3BOIHON K MccienoBaHuI0 pyHnkmmii (18)

Bo3spacranue u yobiBanue QyHkiuil. OxkctpeMymsl GyHKIUU. [I[puMeHeHne npou3BoIHOMN K
noctpoeHuio rpa¢pukoB GpyHkiuil. HanbOomnpiiee u Haumenblee 3Ha4eHUs QYHKIINU.
BeimyxknocTs rpaduka. Touku neperuoa.

OcnosHule yenu: GOpMUPOBAHUE MPEJICTABICHUH O MTPOMEXYTKaX BO3PACTaHUS U YOBIBAaHUS
GYHKIUH, O TOCTATOYHOM YCJIOBHH BO3pacTaHUs (PyHKIIMU, O IPOMEXKYTKaX MOHOTOHHOCTH
¢byHKIMH, 00 OKPECTHOCTH TOYKH, O TOUKaX MAKCUMyMa U MMHUMYyMa (yHKIIMH, O TOYKaxX
IKCTPEMYMa, O KPUTHUECKUX TOUKaX; OPMUPOBAHUE YMEHUS CTPOUTH 3CKU3 Tpaduka GyHKIUH,
€CJIM 33/1aH OTPE30K, 3HAUEeHUS (PYHKLMU Ha KOHIIAX 3TOr0 OTPE3Ka M 3HAaK MIPOU3BOIHON B
HEKOTOPBIX TOUYKaX (PYHKINU; OBJIaJEHUE YMEHUEM MPUMEHSATh IPOU3BOHYIO K UCCIIEI0BAHUIO



GyHKIUI 1 TOCTPOSHUIO TPapUKOB; OBJIAZICHIE HaBBIKAMHU HCCIIEIOBATh B MPOCTEUIINX CITydasiX
(YHKIIMY HA MOHOTOHHOCTb, HAXO/AUTh HAWOOJIbIIICe U HAUMEHbIIIee 3HaUCHHs (PYHKINHI, TOUKH
neperuda v UHTEPBaJIbl BBITYKIOCTH.

5. IlepBooOpa3Has u unrerpaJ (17)

[TepBooOpa3znast. [IpaBuiia HaxoxIeHUS TepBOOOpa3HBIX. [noMans KPUBOIMHEHHONM Tpaneuu 1
uHTerpaj. Berunciienne uHTerpajioB. Beruucienue miomiaien ¢ moMoIbio HHTErPajoB.

OcHognule yenu: GOPMUPOBAHUE MTPEICTABICHUN O IEPBOOOPa3HON (QYHKIMH, O CEMEHCTBE
nepBOOOPa3HBIX, 0 MU (HEepeHITUPOBAaHUH U HHTETPHUPOBAHUH, O TAOJIUIIE TEPBOOOPA3HBIX, O
IpaBUIaX OTBICKAHMS IIEPBOOOPA3HBIX; (POPMHUPOBAHKME YMEHUI HAXOMUTh s QyHKINU
nepBooOpasHyto, rpaduK KOTOPOil MPOXOAUT Yepe3 TOUKY, 3aJaHHYI0 KOOPIMHATAMHU;
OBJIaJICHHE YMEHUEM HaXOHUTh IUIONIA/b KPUBOJIMHEHHON Tpareniy, OrpaHnYeHHOM rpaduKaMu
¢ynkuuit y = f(x) u 'y = g(X), OorpaHu4eHHON IPSAMBIMU X = a. X = b, 0cbt0 OX U TpapuKOM y =

h(x).
6.2J1eMeHTBhI MaTeMaTH4YeCKOH CTATHCTUKH, KOMOMHATOPUKH U TeOpHH BeposiTHOCTeH (35)

TabnuuHoe u rpaduueckoe npeacTaBieHue NJaHHbIX. YUCIOBbIE XapaKTEPUCTUKHU PSJIOB
nauHbIX.[TooduepEnuplili 1 OTHOBPEMEHHBI BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEUYHOTO
MHOkecTBa. DOpMyIIbl UKCIIa IEPECTAHOBOK, COUETaHUM, pa3MelleHnid. Pemenue
KOMOMHATOPHBIX 3a1a4. @opmyna bmHoMa Heiorona. CBolicTBa OMHOMUHAIBHBIX
koadumentoB. Tpeyronbauk [lackans. DnemMeHTapHbIE U CIO0XKHBIE COOBITUA. PaccMoTpenue
CJIy4aeB: BEPOSTHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSATHOCTH MTPOTUBOIIOIOKHOTO
coObITus. [ToHsITHE O HE3ABUCUMOCTHU COOBITUNA. BEpOATHOCTD U CTATHCTUYECKAS YaCTOTA
HACTYIUICHHS COOBITHS. PelieHne mpakTHIecKuX 3a/1a4 ¢ MPUMEHEHHE BEPOSITHOCTHBIX METO/IOB.
Crnyuaiinbie BennuuHbl. LlenTpansHbie TeHAeHInd. Mepsl pa3opoca. Pemenue npakTuueckux
3a1a4 1o Teme « CTaTUCTUKAY.

Ocnoguvie yeau: GOpMUPOBAHUE TIPEJICTABICHUI O HAYYHBIX, JTOTHYECKUX, KOMOWHATOPHBIX
METO/IaX PEIICHHs] MaTeMaTHYECKUX 3a7a4; (OpMUPOBAHNE YMEHUS aHATTU3UPOBATh, HAXOIUTh
pa3ryYHbIe CIIOCOOBI PEIIEHUs] OJTHOM U TOU e 3a/1a4H, IeNaTh BHIBOJIbI; pa3BUTHE
KOMOWHATOPHO-JIOTUYECKOTO MBITIICHUSI; (POPMHUPOBAHUE TIPEACTABICHUS O TEOPUH
BEPOATHOCTH, O TIOHSATHSIX: BEPOSITHOCTh, UCTIBITAHUE, COOBITHE (HEBO3MOYKHOE U JOCTOBEPHOE),
BEPOSITHOCTH COOBITHI, 00bETMHEHHE U TepecedeHne COOBITUH, CIIEICTBUE COOBITHUS,
HE3aBHCUMOCTH COOBITHH; (POPMUPOBAHNE YMEHHUS BBHIUUCIATH BEPOSTHOCTH COOBITUH,
OTpEeIeTISATh HECOBMECTHBIE M TIPOTHUBOIIOIOKHBIE COOBITHSI; OBJIAJICHUE YMEHUEM BBITIOJTHCHHS
OCHOBHBIX OTepaIuii HaJl COOBITUAMU; OBJIA/ICHUE HABBIKAMU PEIICHUS MPAKTUUECKUX 337124 C
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB;

7. Obo0maoiee NOBTOPeHUEe Kypca ajaredpbl 1 Hayau aHaausa 3a 10- 11 kiaaces (22)

Yucna u anredpanydeckue npeodpazoBanus. Y paBHeHus. HepaBencTBa. CucTeMbl ypaBHEHUN U
HepaBeHCTB. [Ipon3BoaHas GyHKIUY U ee IPUMEHEHUE K peleHuto 3a1a4. OyHKIUH U TpaduKH.
TexkcToBbl€ 3a7jaun HA MPOLIEHTHI, IBUKEHHUE, IPOTPECCUU.

OcnosHule yenu: 06001EHUE U CUCTEMAaTU3aLUs Kypca anredpsl U Havyan aHanusa 3a 10- 11
KJIACCBHI; CO3/IaHME YCIOBHUH /IS MIJIOAOTBOPHOTO YYAaCTHs B TPYIIIOBOH padote, 1uis
(bopMHpOBaHUS YMEHUS CAMOCTOATENIBHO U MOTUBUPOBAHHO OPTaHU30BBIBAThH CBOIO
JeATEeTLHOCTh; (HOPMUPOBAHKE MPECTABICHUN 00 UAEAX U METOJIaX MAaTeMaTHKH, O MaTeMaTHUKeE
KaK CpeJICTBE MOJICJIMPOBAHUS SIBIICHUH U TPOLIECCOB; Pa3BUTHE JIOTMYECKOTO U



MAaTEMATUYCCKOI'O MBIIUJICHUS, MHTYUIIUHU, TBOPYECKUX CHOCO6HOCT€I>1; BOCIIMTAHUEC ITIOHUMaHUA
3HAYMMOCTH MaTCMaTUKH IJIA 06H.[€CTB€HHOF0 mnporpecca.

4. TEMATUYECKOE IINTAHUPOBAHME (10kJacc)

Ne | HasBanue Temsl Komn-B0o vacos 1o KoHTposas HbIX paboT
/1 nporpamme. 10 IPOrpaMme
1 [ToBTOpenue Kypca anreOpsl OCHOBHOIA 6 1 BxonH
IIKOJIBI.
2 JleficTBUTEIBHBIEC YKCTIA 18 1
3 CrenenHas GyHKIHS 18 1
4 [TokazaTenbHast GyHKIHS 12 1
S) Jlorapudmuueckast pyHKIHS 19 1
6 Tpuronomerpuueckue GopMyIibl 27 1
7 TpuronomeTpuyeckue ypaBHEHHUs 18 1
8 [ToBTOpEeHUE 18 1
Bcero 136 8

TEMATHYECKOE INTAHUPOBAHHME (11xknacc)

Ne Koi-Bo gacos o KoHTpomas HbIX paboT
Haszsanue temsl

/1 nporpamme. 10 IPOTpaMme

1 [ToBTOpenue Kypca anreOpsl 1 HayaIa 4 1 BXxoaH
ananu3a 10 kiacca

2 Tpuronomerpudeckue GyHKIUNA 20 1

3 [TpousBoaHas 1 €€ reOMeTPUYECKHIA 20 1
CMBICT
[IpumeHeHnne Mpou3BOIHON K 18 1
MCCIIEIOBAaHUIO (PYHKITUI

4 HHTerpan 17 1

5 KombunaTtopuka 13 1

6 DNIeMEHTHI TEOPUHU BEPOSITHOCTEH 13 1

7 Craructuka 9 1

8 [ToBTOpeHue 22 1
Bcero 136 9

KanenpapHo-temarudeckoe miiaHupoBanue yyeOHoro marepuaJa B 10 kiacce

Ne Tema ypoka yac | miaH | (akT | aprymMeHt
ypoKa
1-6 | [loBTOpPeHHE Kypca ajare4psl OCHOBHOIA 6
IIKOJIbI.
JlelicTBUTE/IbHBIE YN CJIA 18

7-8 | llenble u parmoHaIbHBIC YHCTIA.
9-10 | JleficTBUTEIIbHBIC YHCIIA.

11-12 | beckoHe4YHO-yOBIBAIOIIAs TEOMETPHUECKAs
nporpeccusl.

NININ




13-16 | Apudmernyeckuii KOpeHb HATYpaIbHOM cTeneHu. | 4
17-21 | Crenens ¢ paliiOHATBLHBIM U IEUCTBUTEIHHBIM 5
MIOKA3aTeJIeM.
22-23 | Ypoku 00001IeHHsI ¥ CHCTEMAaTH3alliy 3HAHHUH. 2
24 Konumponvnas paboma Nel 1
CrenenHasi pyHKIUsA 18
25-27 | CrenenHas (GyHKIHMs, €€ CBOWCTBA U IrpaduK. 3
28-29 | B3aumHo obpatHbie (h)yHKIIHH. 2
30-33 | PaBHOCHIIbHBIC YpaBHEHUS 1 HEPABEHCTBA. 4
34-37 | VppanmoHaibHbIC ypaBHEHUS 4
38-39 | HppammoHaipHbIe HEPABEHCTBA. 2
40-41 | Ypoku 00001IeHUS 1 CHCTEMATH3AIUN 3HAHWIA. 2
42 Konumponsnan paboma Ne 2 no meme 1
"Cmenennan pynkyua'’
IlokasaTeabHas pyHKIUA 12
43-44 | TlokasarenbHas QYHKIMs, €€ CBOMCTBA U IpaduK. 2
45-47 | TlokasarenbHblEe YpaBHCHHS. 3
48-50 | Iloka3aTebHBIC HEPABESHCTRA. 3
51-52 | Cucremsl moka3aTelbHBIX YpaBHEHUH U 2
HEPABEHCTB.
53 Ypok 0000IIeHNS U CUCTEMATHU3aIMK 3HAHUH. 1
54 Konumponsnas paboma Ne 3 no meme 1
"llokazamenvnaa ghynkuyusa'’
Jlorapumuyeckas GpyHkuus 19
55-56 | Jlorapudmsr. 2
57-58 | CpoiicTBa norapugpmos. 2
59-61 | JlecsTHuHbIC ¥ HATYpAJIbHBIC JIOTAPH(PMBI 3
62-63 | Jlorapudmuyeckast QyHKIHS, €€ CBOMCTBA U 2
rpaduxk.
64-66 | Jlorapudmudeckue ypaBHEHHUS. 3
67-70 | JlorapubmMudeckne HepaBEHCTBA. 4
71-72 | Ypoku 00001IeHNS ¥ CHCTEMATH3AI[H 3HAHHUH 2
73 | Koumponvnasa paboma Ne 4 no meme 1
«Jlozapugpmuueckan ghynkyusny»
Tpuronomerpuyeckue (popmyJibl 27
74 Panuannas mepa yra. 1
75-76 | I1oBOpOT TOYKM BOKPYT Havasia KOOPIUHAT. 2
77-78 | Onpenenenue cuHyca, KOCHHYCa M TAHTCHCA 2
yria.
79 3HaKu CHHYyCa, KOCHHYCa U TaHTeHCa yrJa. 1
80-81 | 3aBHCHUMOCTBH MEXTy CHHYCOM, KOCHHYCOM H 2
TAHI€HCOM OJIHOT'O M TOTO € yIJa
82-84 | TpuroHOMeTpHUYECKHE TOXKIECTBA. 3
85 CHHYC, KOCHHYC M TAHTEHC @ U -a. 1
86-88 | ®opmyibl CI0KEHHUS. 3
89-90 | Cunyc , KOCHHYC M TaHT€HC JBOMHOTO yrIia 2
91-92 | Cunyc , KOCHHYC ¥ TAaHTEHC ITOJIOBUHHOTO YTJIA. 2
93-94 | ®opmybl IpUBEICHUSL. 2




95-97 | Cymma u pazHocts cuHycoB. CyMMa U pa3HOCTh 3
KOCHHYCOB.
98-99 | Vpoxku 00001IeHNS ¥ CHUCTEMATH3AIUN 3HAHUIA. 2
100 | Konmponsnas paboma Ne 5 no meme 1
«Tpuzonomempuuecxkue hopmynot»
Tpuronomerpnyeckue ypaBHeHuUst 18
101- | VYpaBuenwus COS X = a. 3
103
104- | YpaBHeHus Sin X = a. 3
106
107- | YpaBHenus tg X = a. 2
108
109- | PemieHne TPUTOHOMETPUYECKUX YPAaBHCHUIM. 5
113
114- | IIpumeps! penieHus NPOCTENIINX 2
115 | TpUrOHOMETPUYECKUX HEPABCHCTB.
116- | Ypoku 000OmICHHS U CHCTEMATH3AI[IH 3HAHWIM. 2
117
118 | Konmpoavunaa paboma Ne 6 no meme 1
«Tpuzonomempuueckue ypasnenus
IloBTOpEHME 18
119- | Pemenue 3a7a4 3a Kypc anreOpbl 1 Havana 2
120 | amanmu3a. JlelicTBUTEIHHBIC YHCTIA
121- | Pemenue 3a7a4 3a Kypc anreOpbl 1 Havaia 2
122 | anmanmu3za. CterneHb ¢ palMoOHATLHBIM MTOKA3aTeIeM
123- | Pemenue 3a7a4 3a Kypc anreOpbl 1 Havana 2
124 | ananu3a. MppanuoHanbHbIe ypaBHEHUS U
HEPaBEHCTBA.
125- | Pemenue 3aa4 3a Kypc anreOpsl U Havana 2
126 | anmamuza. [lokaszarenbHbIe ypaBHEHUS U
HEPABEHCTBA.
127- | Pemrenue 3aqad 3a Kypc anreOpbl ¥ Havaia 2
128 | ananu3a. Jlorapugmsl. Jlorapupmuueckne
ypaBHEHHsI 1 HEPAaBEHCTBA.
129- | Pemrenue 3a1a4 3a Kypc anreOpbl ¥ Havaia 3
131 | ananuza. . TpuroHoMeTpudeckue GopMybl.
TpuroHoMeTpuieckne ypaBHEHHUsI.
132- | Juarnoctuka nmpoOenoB(Tecr) 2
133
134- | UroroBas koHTpoOIbHAS paboTa 2
135
136 | Anamu3 KOHTPOJIBHOH paboThl. Permenne 1

3aJJaHuH.




KanennapHo-remaTtu4eckoe IiiaHupoBaHue yueOHoro marepuaja B 11 kiacce

No Conepxanue yueOHOT0o MaTepuana Kon- | mman | dakrt
ypoka BO
JacoB
1-4 IloBTOpeHue kKypca ajare6pbl M Hayaja aHaau3a 10 kiaacca 4
Tpuronomerpnyeckne GQyHKIHA 20
5-7 OO6nacTh ornpenesaeHus] © MHOKECTBO 3HAUCHUN 3
TPUTOHOMETPHUECKUX (DYHKIHIA
8-10 YeTHOCTh, HEYETHOCTD, IEPUOUYHOCTH TPUTOHOMETPUUECKUX 3
byHKIMI
11-13 | Cgoiictpa dyukimn y = €05 x u eé rpadux 3
14-16 | Coiicrea Qynkunn y = SN X 1 eé rpadux 3
17-18 | Cgoiicrea dynxumn y = 9 x u eé rpadux 2
19-21 | OGpaTHBIe TPUTOHOMETPHYECKUE QYHKIINU 3
22-23 | Ypoku 0000IIeHUS 1 CHCTeMaTH3aIH 3HAHUH. 2
24 KonTtpoabsnas pa6ora Ne 1o reme «Tpuronomerpuueckue 1
GYHKIMN
IIpon3BoaHasi M e€ reoMeTpHUYeCKHii CMBICI 20




25-27 | IlpousBogHas 3
28-30 | IIpousBogHas creneHHON HyHKIIUH. 3
31-33 | [IpaBuna quddepennmnpoBanus 3
34-37 | Ilpou3BogHbBIE HEKOTOPHIX AJIEMEHTAPHBIX (DYHKIUH 4
38-41 | I'eomeTpuuecKkuid CMBICI IPOU3BOIHON 4
42-43 Ypoku 00001IeHHS ¥ CHCTeMaTH3alluy 3HAHHUH. 2
44 Kountpoasnas padora Ne 2 o teme "[IponsBoanas u ee 1
Te€OMETPUUYECKUIN CMBICT"
IlpuMeHeHre MPOM3BOIHOM K HCCJIeTOBAHNIO QYHKIM 18
45-46 | Bo3pactanue u yobiBaHuEe (YHKIHI 2
47-49 | DxcrpeMyMmbl GyHKIUH 3
50-53 | IlpumeHeHue Nponu3BOAHOM K MOCTPOSHHIO rpadKoB GYHKINI 4
54-56 | Haubonpiiee u HauMeHbIIee 3HAaYCHUS QYHKIIUN 3
57-59 | BemykiiocTs rpaduika GyHKIHM, TOYKK Iepernda 3
60-61 | OGoOGmenue no reme «IIpruMeHeHne MPOU3BOTHON K 2
WCCIICIOBAHHUIO (DYHKITHIDY
62 Kountpoabsnas padora Ne 3no reme «IIpumenenne npou3BogHoOM 1
K MCCJICIOBAHUIO (DYHKITHI
HNuTterpan 17
63-64 | IlepBooOpasHas 2
65-66 | IIpaBmia HaxOXKACHHSI IEPBOOOPA3HBIX 2
67-69 [Tnomaab KPUBOIMHEWHOMN TpaNeIMK U HHTETpal 3
70-71 | Beiuucienue uHTErpajIoB 2
72-74 Brruucienue miomaaei ¢ moMonipo HHTErpajioB 3
75-76 | IlpumeHeHue MPOU3BOAHON U MHTETpasia K PEIICHUIO 2
MPAKTUYCCKHX 3a/1a4
77-78 | OGoOuieHue 1Mo Teme 2
79 KoutpoJsbnas padora Ne 4 o teme «uTerpany 1
Kom0unnaropuka 13
80-81 | IlpaBuiio nmpousBeaeHUs 2
82-83 | IlepecraHoBKH. 2
84-85 | Pa3zmemenwst. 2
86-87 | Coueranus u ux cBOWCTBa 2
88-89 | bunom HeroToHa 2
90-91 | Ypoku 0000IIeHNS U CUCTeMAaTHU3aINN 3HAHUN 2
92 KonTtposabHas pagora Ne 5 o reme " KomObunaropuka' 1
JIEMEHTBI TEOPHH BEPOSITHOCTEH 13
93 CobbITHs 1
94-95 | KomOunamms coosituii. [IpoTHBOIONIOKHOE COOBITHE. 2
96-97 | BeposTHOCTH COOBITHS 2
98-99 | CnoxxeHnue BeposTHOCTEH 2
100-101 | HezaBucumbie COOBITHs. Y MHOKEHHE BEPOSITHOCTEH. 2
102-103 | Cratuctudeckas BEpOSITHOCTh 2
104 Ypok 000011IeHHS ¥ CHCTeMaTH3aIluN 3HAHUI 1
105 KonTtpoabsHnas pabéora Ne 6 o reMe "Di1€eMEHTBI TEOpUN 1
BEpOSITHOCTEN"
CraTucTuka 9
106-107 | CnyuaiiHble BEIMUUHBI 2




108-109 | llenTpanbHble TCHICHIIUU

110-112 | MepsI pa3bpoca

[l Ll E9% 1)

113 Perienue npaktuyeckux 3ajgad no Teme « CTaTUCTUKa»
114 KontponbHast pabora Ne 7 o teme «CTaTUCTHKA
TloBTOpenue 22
I'eomerpus

ITossicHUTENbHAA 3alIHCKA

Pabouas [mporpamma 110 rcoMCTpun IJ1sa 10-11 k1accoB cocTaBiieHa Ha OCHOBE (S (571474:0)11170,€
JOKYMCHTOB:

1. «®enepanpHblil rocyapCcTBEHHBIH 00pa30BaTENIbHBIN CTaHAAPT BTOPOTO MOKOJIECHUS
CpeIHero oomiero oopa3oBaHU.

2. T'eomerpus. Coopuuk padounx mporpamm 10-11 xmaccel. CocraButens T.A.
Bypmuctposa, usgarensctso [Ipocsemienue, 2016 u 2018 r.,

3. UIxonpHBIA yueOHbIH I1aH Ha y4eOHBIH T/,

I[lnanupyemble pe3yabTaThbl 00y4eHUs

[TporpamMma obGecrieurBaeT JOCTUKEHHE CIASAYIONINX PEe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHOMN
MporpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs:

JIMYHOCTHBIE:

1. ¢dopmupoBaHUE OTBETCTBEHHOTO OTHOIICHHSI K YIEHHIO, TOTOBHOCTH U CITIOCOOHOCTH,
00yJaronuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K
00y4YeHHIO U IO3HABAHUIO, BBIOOPY JaNbHEHIIEro o0pa3oBanusi Ha 6a3e OPUESHTHPOBKHU B
Mupe npodeccuii U IpopheCCHOHATBHBIX MPEATIOYTCHHUA, 0CO3HAHHOMY TTOCTPOCHHUIO
WHAUBUAYAIBHON 00pa30BaTeIbHOM TPACKTOPUH C YI€TOM YCTOMUUBBIX
IMMO3HAaBaTCIbHBIX HHTCPECOB;

2. OCO3HAaHHOMY MOCTPOEHUIO WHAMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH C yUETOM
YCTOﬁqHBBIX IMO3HAaBAaTCJIbHBIX HHTCPECOB,




dbopMupOBaHUE LIEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

dbopMupoBaHHEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU ¥ MIIAAIIMMHU B 00pa30BaTeIbHOM, OOMIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJIAX JESTEIbHOCTH;

yYMEHHE ICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MHUCHbMEHHOU peyH,
IIOHUMATh CMBICJI IOCTABJIECHHOM 3a7]a4uM, BBICTPAauBaTh apryMEHTALIUI0, IPUBOIUTH
MIpUMEPHI U KOHTPIIPUMEDPHI;

KPUTUYHOCTh MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTIMYAThH TUIIOTE3Yy OT (PaKTa;

KpEaTUBHOCTb MBIIUICHHS, THUIIUATUBY, HAXOAYUBOCTh, aKTUBHOCTb IPH PEILICHUU
FeOMETPUUYECKHX 3a/1a4;

yMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUeCKON
JeSATEeIbHOCTH;

CIOCOOHOCTH K AMOLIMOHAILHOMY BOCHPHUATHIO MaTeMaTHUYEeCKUX 00BEKTOB, 3a/1a4,
pELIEHU, pacCyKICHHUI;

MeETalpeaAMETHBIC:

1.

YMEHHE CaMOCTOSTEIbHO MNIAHUPOBATh AIbTEPHATUBHBIC ITyTH JOCTHKEHHS LIEJIEH,
OCO3HAHHO BBIOMpaTh Hanboee 3(hpeKTUBHBIE CIOCOOBI PEeUIeHUs yUYEOHBIX U
IIO3HABATEJIbHBIX 3a/1a4;

YMEHHE OCYILIECTBIIATH KOHTPOJIb 110 PE3YJIbTAaTy U 10 CLIOCOOY AEWCTBUS HA YPOBHE
IPOM3BOJILHOI'O BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

YMEHHE aJIeKBaTHO OLIEHUBATh MPABHIBHOCTH WIIH OIIMOOYHOCTD BBITTOJHEHUS YIeOHOH
3aJauu, €e OObEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PeIlIeHUS;
OCO3HAHHOE BIIAJICHUE JIOTHIECKUMHU JICHCTBUAMU OIpEeNICHHS TOHITHH, 0000IIeHNS,
YCTaHOBJICHHsI aHAJIOTUH, KJIacCCU(PUKALIMK Ha OCHOBE CAMOCTOSATEIBHOTO BEIOOpPA
OCHOBAHMU M KPUTEPUEB, YCTAHOBIICHUS POJIOBHIOBHIX CBSI3EH;

YMEHHE YCTaHaBIMBAaTh MPUUYMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTH JIOTHYECKOE
paccyxaeHne, yMo3aKiIroueHe (MHIyKTHBHOE, JISTyKTHBHOE U 10 aHAJIOTUH) U BHIBOJIBI,
YMEHHUE cOo3/1aBaTh, IPUMEHSTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
MOJIEIT ¥ CXEMBI [T PEeIIeHHs yU4eOHbIX U MO3HABATEIBHBIX 33/1a4;

YMEHHE OpraHU30BbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIbHOCTD C
YUUTENIEM U CBEPCTHUKAMM: ONPEAETATh e, pacipeaessaTh GyHKIUU U POIU
Y4aCTHUKOB, OOIIME CITOCOOBI pabOThI; yMEeHUE paboTaTh B IPyIIe: HAXOIUTH o0IIee
pelleHre U pa3perarb KOHQJIMKTE HA OCHOBE COTJIaCOBAaHUS MO3UIMH U ydeTa
WHTEPECOB; CIIyIaTh MapTHepa; GOpMYIHPOBATh, APTYMEHTUPOBATh U OTCTAMBATH CBOE
MHEHHE;

dbopMupoBaHUE U pa3BUTHE YUeOHON 1 0OIENOIb30BATENBCKON KOMIIETEHTHOCTH B
00J1aCTH UCTIONIB30BaHMs MH(POPMAIIMOHHO-KOMMYHUKAaIMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH);

NEPBOHAYATIBHBIC MTPCACTABJICHUA 00 HACAX U 0 METOAaX MaTEMAaTHKH KaK 00
YHHUBCPCAJIbHOM A3bIKC HAYKU U TCXHUKU, O CPECACTBEC MOJACITIUPOBAHUA SIBJICHUH U
IMponecCoB;



2. yMEHHE BUJETh MaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX
JUCLUILIMHAX, B OKpYXKalOLeH KU3HU;

3. yMeHHue HaXOJWTb B Pa3IMUHbIX UCTOYHHKAX UH(OPMALINIO, HEOOXOIUMYIO JIJISl PEeLICHUS
MaTeMaTHYECKUX MPOoOJIeM, U TIPEACTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh peIIeHUE
B YCIIOBUSIX U U30BITOYHOM, TOYHON U BEPOSITHOCTHOM MH(OPMALINU;

4. yMeHue NOHMMAaTh U MCII0JIb30BaTh MATEMaTHUYECKHUE CPEICTBA HATJIAIHOCTU (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) Ul WUTIOCTPALH, UHTEPIPETAllH, apTyMEHTAlINN;

5. yMeHue BBIABHraTh THIOTE3bI IPU PELICHUH YUeOHBIX 33]a4 U IOHUMATh
HEOOXOJUMOCTh UX IIPOBEPKU;

6. yMeHue NPUMEHATh MHIyKTHBHbIC U AETYKTUBHBIE CIIOCOOBI PACCYXKACHUH, BUICTD
pa3IMyHble CTPATErNH pPEeLICHUs 3a/1a4;

7. TIOHUMaHHE CYIIHOCTH aJTOPUTMUUYECKUX MPEANUCAHUN U YMEHUE IeHCTBOBATh B
COOTBETCTBUU C IPEIJI0KEHHBIM aJITOPUTMOM;

8. yMeHue caMOCTOSITeIIbHO CTaBUTh 1IE€JIH, BEIOUPATH M CO3/1aBATh aJITOPUTMBI JIJIS
pelieHus yueOHbIX MaTeMaTHYeCKUX TPoodIieM;

9. yMeHHue IIaHUPOBAThH M OCYIIECTBIIATH ACATEIBHOCTD, HAPABICHHYIO Ha pEeIICHHUE 3a1a4
HCCJIEI0BATENBCKOTO XapaKkTepa;

npeaMeTHbIC:

1. onamenue 6a30BBIM MOHATHIHBIM alIIAPATOM 110 OCHOBHBIM Pa3JieiaM COICPIKAHUS;
npejcTaBiIeHne 00 OCHOBHBIX M3y4YaeMbIX MOHATHAX (YUCII0, TeOMeTpruecKas Gpurypa,
BEKTOP, KOOPJUHATHI) KaK BaXKHEHILINX MATEMaTUYECKUX MOJIEISX, TO3BOJISIOINX
OIUCBIBATH U U3Yy4aTh PEabHbIC IPOLECCH] U SABJICHMUS;

2. yMmeHue paboTaTh C TEOMETPUIECKUM TEKCTOM (aHAJIM3UPOBATH, U3BIICKATh
HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIHU B YCTHOH U
IIICbMEHHON Pe4M C IPUMEHEHUEM MAaTEMAaTU4E€CKOW TEPMUHOJIOTUN U CUMBOJIMKH,
UCIIOJIb30BaTh PA3IMUHbIC SI3bIKM MAaTEMATUKHU, IPOBOIUTH KIACCU(PHUKALIMH, JIOTHYECKHE
000CHOBaHHS, JOKa3aTEeIbCTBA MAaTEMaTUUECKUX YTBEPKICHUM;

=

OBJIQJICHHE HABBIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIBHBIX BHIYUCIICHH;

2. OBJaJICHHE T€OMETPUUYECKUM SI3BIKOM, YMEHHUE HCIIOIb30BaTh €T0 ISl ONTUCAHUS
MIPEAMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE MMPOCTPAHCTBEHHBIX MPEICTABICHUN U
M300pa3uTeIbHBIX YMEHUH, MPUOOPETeHNE HAaBBIKOB T€OMETPHUUECKUX TOCTPOCHUH;

3. YCBOGHHE CHCTEMaTHYECKHX 3HAHUN O MPOCTEHIIINX MPOCTPAHCTBEHHBIX TelaX, YMCHUE
MPUMEHATh CUCTEMAaTUUECKUE 3HAHUS O HUX JIJISl PEIICHUSI TEOMETPUUECKUX U
MPaKTUYECKUX 3a/1a4;

4. yMmeHUue BBIUUCIATH 00BEMBI TEJ U IUIOMIAJN UX TTOBEPXHOCTEH, perias 3a/1auu
MMOBBIIIEHHON CIIOKHOCTH;

5. yMeHHE MPUMEHSTh U3YUCHHBIC TIOHATHS, PE3YIbTAThl, METOIBI IS PEIICHUS 3a/1a4

MPaKTUYECKOr0 XapakTepa M 3a7a4 U3 CMEKHBIX AUCIUIUIMH C UCTIOJIb30BAHUEM MPU

HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJIbKYJIATOPA, KOMITBIOTEPA.

BBoaHoe moBTOpeHune Kypca miiaHumerpun. Beeaenue.



OcHOBHBIE IOHATHS CTEPEOMETPUH (TOUKA, MPsAMas, INIOCKOCTb, TPOCTPAHCTBO) U AKCHOMBI
crepeomeTpuu. [lepBbie clieCTBUS U3 aKCUOM.

BblnyCKHuK Hayswumcs:

o lloHMMaTh aKCHOMBI O B3aUMHOM PACIIOJIOKEHUH TOYEK, IIPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;
o IIpuMeHATH aKCMOMBI CTEPEOMETPUU UX CICICTBU IIPHU PELICHUH 3a1a4.

Bbll’lyCKHuK noJjiydun 603MOACHOCNb HAYUYUMbCA.!

e Pemartsp 3aJadu MTOBBIIIEHHOH CIIOKHOCTH.

HapaJ’IJ’IeJ’IbHOCTb NMpAMBbIX U IJI0OCKOCTel

[Iepecekaromuecs, napauleabHbIe U CKpEIIUBaOuecs npaMele. [lapannenbHOCTh NpsMON U
IUIOCKOCTH, IIPU3HAK U CBOMCTBA. YTOJI MEXAY IPSMBIMU B IIPOCTPAHCTBE.
IlepnenauKyasspHOCTB NpsAMBIX. [lapajienbHOCTh INIOCKOCTEN, TPU3HAKU U CBOMCTBA.
[TapannensHoe npoekTHpoBanue. M300paxkeHue NpocTpaHCTBEHHBIX Guryp. Tetpasrap u
napajuienenunesn, kyo. CeueHus Ky0a, npu3mMbl, TUPaMUIbL.

BblnyCKHuK Haysyumcs.:

e OnpenensaTs B3aUMHOE PACIOJIOKEHUE 2-X MPSAMBIX B IIPOCTPAHCTBE;

e Jloxa3pIBaTh TEOPEMBI O APAJUIETBHOCTH MIPSIMBIX MAPAIIEIBHOCTH 3-X MPSIMBIX;
e 3aKperuiATh 3TU HOHATHUS Ha MOJENAX Ky0a, IPU3MBbl, TUPAMHIbI;

e BB0oIuTH NOHATHE NAPAILIEIBHOCTH NPSAMOM U IIIOCKOCTH;

e OnpeznensaTs B3aUMHOE PACIOIOKEHUE NPAMOH U IIJIOCKOCTU B IPOCTPAHCTBE;

o IIpuMeHATH N3yUYeHHBIE TEOPEMBI K PELICHUIO 337a4;

o JloKa3bIBaTh IIPU3HAK U CBOMCTBA CKPELIUBAIOIIUXCS MIPSMBIX;

o HaxoauTe yriel MeXly IPSIMBIMH B IIPOCTPAHCTBE;

o JloKa3bIBaTh MPU3HAK NAPAIICIBHOCTH JBYX IUIOCKOCTEN;

o @opMynHMpOBaTh CBOKCTBA MMAPAUIEIBHBIX IUNIOCKOCTEN;

o IIpuMeHATH U3yUYEHHBIE CBOMCTBA MapAIICIbHBIX IUIOCKOCTEH IIPU PEILICHUH 3a1a4;
o BBoauTh noHATHE TETPAdAPA, TAPATUICICIINIIEIA;

o Pemars 3a1a4y, CBA3aHHbBIE C TETPAAPOM U MapalICICIUIIEIOM;

e Crpouth cedeHus TeTpadgpa U napauieienumnesaa.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNTb HAYYUMbCAL!

° I[OK&?.BIBaTB IMPU3HAK NapaJICIbHOCTHU HpSIMOI\/JI " IIJIOCKOCTH,
e (CaMOCTOATEIHHO BBIGI/IpaTB CII0co0 peIICHUA 3a1a4.

IlepneHAMKYJISIPHOCTH NPSAMBIX H IJIOCKOCTEH

[TeprnieHAUKYISIPHOCTD NPSIMON U IUNIOCKOCTH, ITPU3HAKU U cBOMcTBA. [lepnenaukyisp u
HakJIoOHHadA. Teopema o Tpex MeprneHAuKyIsIpax. YTrodl MeXIy NPsSMOH U IIOCKOCTBIO.
Paccrostaue ot Touku 10 miiockoctu. PaccTosHue ot



IPsIMOM 10 IJIIOCKOCTH. PaccTosiHne Mexay napasuiesIbHbIMU ITIOCKOCTAMU. PaccTosiHue Mexay
CKPELIUBAIOIMUMUCS IPsIMBbIMU. [IeprIeHIuKyYIIIpHOCTD INIOCKOCTEHN, IIPU3HAKU U CBOKCTBA.
JByrpaHHbIii yroJi, TMHEWHBIA YroJl IByrpaHHOro yriia. [nomanas opToroHasbHOM NpOEKIIUU
MHOT'OYT'OJIbHUKA.

BblnyCKHuK Haywumcs:

e BBOJIUTH NOHATHE NEPIEHANKYJISPHBIX PAMBIX B IIPOCTPAHCTBE;

o Jloka3bpIBaTh JIEeMMY O IEPIEHIUKYJIAPHOCTU ABYX MapajlIEIbHBIX NMPSAMBIX K TPETbEH
IIPSIMOM;

e JlaBaTh onpeneneHue NEpIEHAUKYIIIPHOCTH NPSMOM U IIJIOCKOCTH;

o JloKa3bIBaTh MPU3HAK NEPIECHAUKYIJIAPHOCTH IIPSIMOU U INIOCKOCTH;

o IIpuMeHATH NpU3HAK NEPIEHAUKYIIIPHOCTH NPSMOM U INIOCKOCTH K PEIICHUIO 3aaY;

o JloKa3bIBaTh TEOPEMY CYILIECTBOBAHUS U €AMHCTBEHHOCTH IIPSIMOM, IEPIIEHAUKYIISIPHON
IUIOCKOCTH;

o Pemarp 3a1a4u OCHOBHBIX TUIIOB HA IIEPIEHIUKYISAPHOCTD IIPSAMOM U IIJIOCKOCTH;

e Jloka3pIBaTh TEOPEMY O TPEX MEPHIEHIUKYJIAPAX, IPUMEHATH TEOPEMY IIPH PELICHUN
3az1ay;

e PemaTe 3a1a4n B KOTOPBIX MCIONB3YETCS IOHATHE yTJla MEKIY IIPSIMON U IUNIOCKOCTBIO;

e BBOoIuTh NOHATHE ABYTPAHHOTO YyIJla U €r0 JIMHEWHOIO yIJIa, PellaTh 3a1a41 Ha
IIPUMEHEHHE ITUX NOHATU;

o HaxoauTe yron Mexay INIOCKOCTSAMM;

e BBoauth noHsATHE NEPIEHIUKYIIAPHBIX IIOCKOCTEN;

o Jloka3pIBaTh MPU3HAK MEPIICHAUKYJIIPHOCTH IBYX IUIOCKOCTEH, IPUMEHATH 3TOT IIPU3HAK
IIPY PELICHUN 33/]a4;

e BBoauTh NOHATHE MPSIMOYTOJIBHOTO MapauIesenuIeaa, GOopMyITHPOBATH CBOWCTBA €ro
rpaHel, IBYIPaHHBIX YIJIOB, AMArOHAJIEH;

o Pemate 3agaun Ha CBOKCTBA IPAMOYTOJIBHOTO IIApajlIEICIIAIIECAA.

Bbll’lyCKHuK noaxydunt 603MOHCHOCNTIb HAYUYUMbCAL.

o JlOKa3bIBaTb TEOPEMBI, B KOTOPBIX YCTAHABIMUBACTCS CBA3b MEXKY MapaAIICIbHOCTBIO
IPSMBIX U UX NEPIEHINKYISIPHOCTBIO K INIOCKOCTH;
o CoBepUICHCTBOBATh HABBIKU PELICHUS 3a4a4.

MHoOrorpaHHuKHU

[TonsiTue MHOTOTpaHHHKA, BEPUINHBI, peOpa, TpaHU MHOTOrpaHHuKa. Pa3BepTka. MHOrorpanusie
yrisl Beinykible MHOrorpaHHuku. Teopema Oitnepa.

HpI/I3Ma, €€ OCHOBAHUC, OOKOBEIC pe6pa, BBICOTA, OOKOBas W IOJIHAs IMOBCPXHOCTH.

[Tpsimast u HakioHHast npusMa. [lpaBunsHas npusma. [lupamuna, ee ocHoBaHue, 60KOBbIe pedpa,
BBICOTA, OOKOBasl U MOJIHAsl HOBEPXHOCTH. TpeyronpHas nupamua. [IpaBuibHas nupamua.
VYceuennas nupamuia. CummeTpus B KyOe, B apalijiesienumnesie, B Ipu3Me U MupamuiIe.
[ToHsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpabHas, OceBas U 3epKanbHas). [Ipumepsl
CUMMETpUH B OKpyxatomiem Mupe. [IpeacrapineHue o npaBUIbHBIX MHOTOTPaHHHUKAX (TeTpa’ip,
Ky0, OKTa’ap, OJAEKadIp U UKOCAIP).

Buinycknux nayuumes:



e BBOIUTH MOHSATHE MHOTOTPAHHHUKA, TPU3MbI 1 KX AJICMEHTOB;

e Omnpenensatb BUABI TPU3M, BBOJUTH MOHSATUE TUIOLIAAN TOBEPXHOCTH MPU3MBI;

e BreBoauTh GopMyITy I BEIYUCISHHUS IUIONIAIA MOBEPXHOCTH MIPSMOMN IPU3MBI;

e BBOJUTH NMOHSATHE MUPAMUJIbI, PEIIATH 33Ja4l CBSI3aHHbBIE C TUPAMUION;

e BBOIUTH MOHATHE MPaBUILHON MUPAMHUIBL;

e Jloka3bIBaTh TEOPEMY O IUIONIAAU OOKOBOM MOBEPXHOCTH MPABUIHHON MUPAMU/IBI,
e Pemars 3amauu, cBsi3aHHBIE C TPABUIBHOW MUPaMUION;

e BBOJIUTH MOHSATHE «PABUIBHOTO MHOTOTPAaHHUKAY;

e Pemarth 33124 Ha MPaBUJIbHBIE MHOTOT'PAHHUKH.

Bbll’lyCKHuK noJjiydun 603MOACHOCNb HAYUYUMbCA.!

o PasBuBath TBOPYECKHUEC CHOCO6HOCTI/I, IMO3HAaBAaTCJIIbHYIO aKTHUBHOCTbD,
e Pemath 3ala41 Ha BBIYMCJICHUC IIJIOH[aAN ITOBCPXHOCTHU HpOH3BOJILHOfI nmupaMubl.

BexkTopsl B IpocTpaHcTBe

ITonsTue BCKTOpa B IIPOCTPAHCTBE. MO,Z[y.]'IB BCKTOpA. PasenctBo BCKTOPOB. Crnoxenue u

BblUHMTaHUE BEKTOPOB. KoyuiHeapHble BEKTOPHI. Y MHOXKEHHME BEKTOpa Ha yuciio. Pasnoxenue
BEKTOpa I10 JIByM HEKOJIJIMHEapHbIM BekTopaM. KoMIulaHapHble BeKTOphbl. Pasnojkenue BekTopa

10 TPEM HCKOMILJIAHAPHBIM BCKTOpPAaM.

Bbll’lyCKHuK Haywumcs:

e Bpoauth nousTue BCKTOpa B IIPOCTPAHCTBC U PAaBCHCTBA BCKTOPOB U CBA3AHHLIC C 9TUM

MTOHSITHEM 0003HAYCHMS;

o [loHumaTh mpaBwiia TPEYTOJILHUKA U MTapajuieiorpaMMa CI0KEHUSI BEKTOPOB B
MIPOCTPAHCTBE, 3aKOHBI CIIOKEHUS BEKTOPOB;

o IIpumensTs ABa crocoba MOCTPOSHUS Pa3HOCTH JIBYX BEKTOPOB;

o IIpuMeHATH NPaBUIIO CIOKEHHS HECKOJIBKAX BEKTOPOB B IIPOCTPAHCTBE IPU HAXOKIACHUN

BEKTOPHBIX CyMM, HE ITpUOeras K pucyHKam;

o IIpumeHATH NpaBUIO YMHOXKEHHUS BEKTOPA HA YHCIIO U OCHOBHBIE CBOMCTBA ITOTO
JEHCTBUS NPU PELLICHUH 3a/1a4;

o JlaBaTh onpeneneHue KOMIUIaHAPHBIX BEKTOPOB;

. HpI/IMeHHTB IMPU3HAK KOMINUIAHAPHOCTH TPEX BEKTOPOB U MPABUJIO IAPAJUICIICIIUIIC/A,

CJIOKCHUEC TPECX HCKOMILIIAHAPHBIX BEKTOPOB;
o IloHumartse TCOPEMY O PA3JIOKCHHUU BEKTOPA 11O TPEM HCKOMIIJIAHAPHBIM BEKTOPAM.

Bbll’lyCKHuK' noaydunt 603MOAHCHOCNTIb HAYUYUMbCAL.

o CoBeplIeHCTBOBATh HABBIKU BBIINOJIHEHUS JEHCTBHUI HaJl BEKTOpaMu;
o Pemars 3a1a4¥ NOBBIIIEHHOHN CIIOXKHOCTH.

Metoa koopaMHAT B NpocTpaHcTBe. [IBHKeHUs

[IpssMoyrosibHas cuCTEMa KOOPJIMHAT B IPOCTPAaHCTBE. PaccTossHME MeX Ty TOUKaMH B
npocTpaHcTBe. Bektopsl B ipocTpancTBe. [[nrHa BekTopa. PaBeHcTBO BekTopoB. CioxkeHue



BEKTOPOB. Y MHOKE€HHE BeKTOpa Ha unciio. Koopauuarsl Bektopa. CkalsipHOE MPOU3BEIACHUE
BEKTOPOB.

BblnyCKHuK Hayswumcs:

. BBOI[I/ITB IIOHATHUC HpﬂMOyI‘OHLHOﬁ CHUCTCMbI KOOpAWHAT B IPOCTPAHCTBEC,

e CrpouTh TOUKY I10 33/1aHHBIM €€ KOOpPAMHATaM U HAXOIUTh KOOPAMHATHI TOUKH,
M300paXEHHOM B 3aJJaHHON CUCTEME KOOp/MHAT;

o BbmonHATE AelCTBUS HaJ BEKTOPAMU C 33JJaHHBIMH KOOPAMHATAMU;

e BBOoIuTh NOHATHE PaNYC-BEKTOpA IIPOU3BOJIBHOM TOYKHU IIPOCTPAHCTBA;

o Jloka3bIBaTh, YTO KOOPJMHATHI TOUKU PAaBHbI COOTBETCTBYIOLMM KOOpAMHATAM €€
panuyc-BEeKTOpa, a KOOPAUHATHI JI0OOT0 BEKTOPA PABHBI Pa3HOCTSIM COOTBETCTBYIOLIMX
KOOpJIMHAT €ro KOHIIa ¥ HayaJa;

o IIpumensTs GpopmMyIibl KOOPAUHAT CEPETUHBI OTPE3Ka, JJIMHBI BEKTOPA Yepe3 €ro
KOOPJAMHATBI U PACCTOSHUS MEXKAY ABYMs TOUKAMU;

e BBOJIUTH NOHATHE YTOJI MEKIY BEKTOPAMU U CKAJISIPHOTO MPOU3BEACHUS BEKTOPOB;

o IIpumensaTs GpopMyily CKaJIsIpHOTO IPOU3BEACHUS B KOOPAUHATAX U CBOUCTBA
CKaJIIPHOT'O IIPOU3BE/ICHUS;

e Brbruucnare ckansgpHoe npousBeieHue BEKTOPOB U HAXOAUTh YIOJI MEX/y BEKTOpaMH I10
HX KOOpAHUHATaM;

e BBOAMTH NOHATHS IBUKEHUS POCTPAHCTBA U OCHOBHBIE BUJIbI ABMIKEHHI.

Bbll’lyCKHuK noJjydunt 603MOACHOCNIb HAYYUMbCA.!

o Pemars crepeomerprueckre 3a1a4u KOOPAMHATHO-BEKTOPHBIM CIIOCOOOM;
e Hcnonp30BaTh CKAIIPHOE POU3BEACHUE BEKTOPOB IIPU PEILICHUH 3a1a4 Ha BHIYUCIICHUE
YIJIOB MEXIY ABYMS IIPSIMBIMH, @ TAKXKE MEXAY IIPAMOH U IUIOCKOCTBIO.

uaunap, konyc, map

OcHOBHBIE 37IEMEHTHI cepbl U mapa. BzanMHoe pacnosnoxenne chepsl U IMIOCKOCTH.
MHororpaHHiKH, BOUCaHHbIE B cepy. MHOTOrpaHHUKH, ONKMCaHHbIE 0KOJI0 ceprl. Llununnap u
KOHYyC. OUTypbl BpalCHUS.

Buvinycknux nayyumes:

e BBoauTh noHsATHE HUIMHIPUYECKOIN MOBEPXHOCTH, HUIMHJIPA U €r0 JIEMEHTOB (O0KOBas
MOBEPXHOCTh, OCHOBaHUs, 00pa3yolue, 0Cb, BBICOTA, PAANYC);

e  BrBoguTh GopMyIBI IUIsl BHIYMCIEHUS TUI0IIA el OOKOBOM M MOJHOM MOBEPXHOCTH
LWIMH]IPA,

e BBOIUTH MOHATHE KOHUYECKON TOBEPXHOCTH, KOHYCA U €ro 2JIEMEHTOB (OOKOBast
MOBEPXHOCTh, OCHOBAaHHUE, BEPIIMHA, 00pa3yIOIIHe, OCh, BHICOTA), YCEUEHHOTO KOHYCA;

e BrBoauTh GopMyIIbl ISl BHIYMCIEHUS TUIOIIA el OOKOBOM U MOJHOM MOBEPXHOCTH
KOHYCa M YCEYEHHOT'0 KOHYCa;

o Pemarts 3a1aun Ha HAXO0XKJACHUE 3JIEMEHTOB LIUJIMHPA U KOHYCA;

o BBoaute nousTHE cdepsl, Mmapa U UX YIEMEHTOB (LEHTP, paaAnycC, AUAMETP);

e PaccmarpuBaTh BO3MOXKHBIE CITydal B3aUMHOTO PacIoOI0KeHUs cephl U MIOCKOCTH;

o Ilpumensats Gpopmyiy miomany chepsl Npu pelIeHu  3a/1au.

Bbll’lyCKHuK noaydunt 603MOAHCHOCNTIb HAYUYUMbCAL.



e BrBoauTh ypaBHEHHE CPEphI B 3aJIaHHON MIPSMOYTOJIBHONW CHCTEME KOOPANHAT
o Jloka3bIBaTh TEOPEMBI O KacaTelIbHOH IIIOCKOCTH K cdepe.

O0BeMBI T

[TonsTue o6bema u ero coiicrBa. O0bEM HMWINHAPA, IPSIMOYTOJIBHOIO MapauleIenuIeaa u
npusmsbl. [Tpunnun Kasansepu. O6bem nupamuabl. O6beM KOHYCa U YCEUEHHOTO KOHYCA.
O06mwem mapa u ero yacteil. [lnomanp moBepXxHOCTH MHOTOIpaHHUKA, LIUJIMHIPA, KOHYCa,
yYCE4EeHHOr0 KoHyca. [1no1mans moBepxHoCTH mapa 1 ero 4acTen.

BblnyCKHuK Haywumcs:

e BBoauts nouarue ooneMa Tena;

o IIpumensaTs cBoiicTBa 00BEMOB, TEOpEMY 00 0OBEME NPSIMOYTOJBHOIO apaljiesenunesa
IIPU pELICHUH 33/]aY;

o Ilpumensats ciaenctsue 00 o0beMe NPSIMON IPU3MbI, OCHOBAaHHEM KOTOPOIL SBIIsETCS
NPSMOYTOJIBHBIN TPEYTOJILHUK TPU PEIICHUH 3a/1a4;

o IIpumensaTs Teopembl 00 0ObeMax NPSAMON MPU3MBI U IWIMHAPA [IPU PELLICHUH 3a]1ay;

e IloHuMaTh BO3MOKHOCTb U LI€JI€CO00PA3HOCTh NPUMEHEHHUS ONPEEIEHHOTO UHTErpaja
JUIsl BBIYUCIIEHUSI 0OBEMOB Tell;

o IIpumensts Gpopmyiry 06beMa HAKIOHHON MPU3MBI C TIOMOIIBIO HHTETPaJIa MPH PEIICHUH
3ajay;

o IIpumensTs Teopemy 00 0ObeMe MUpaMUIBI M, KaK CIEACTBHE, GOPMYyITy 00beMa
YCEYEHHOM MUpaMu/ibl IPU peIIeHUuH TUIIOBBIX 3ajay;

o Pemare THIIOBBIE 331a4K HA IPUMEHEHNE POPMYIT 00BEMOB KOHYCA U YCEUEHHOTO
KOHYCa;

o IlpumensTs Gpopmyibl 06beMa MIapa u IOMAAH cEephl P PEIICHUH 3a/ad.

Bbll’lyCKHuK' noaydunt 603MOHCHOCNTIb HAYUYUMbCAL.

o Jloka3bIBaTh T€OpEMbI 00 00beMax MpsAMON MPU3MBI U IIHIIUH/IPA;

e BrBoguts popmyny oobeMa HAKIOHHOM MPU3MBI C TOMOIIBIO HHTETpaa;

e BrBoauts popmyny oObemMa ycedeHHOM MUpaMubl;

e Jloka3bIBaTh TeOpeMy 00 00beMe KOHyca U €€ CIEACTBUE, B KOTOPOM BBIBOJUTCS
bopmyna o0beMa yCeUeHHOT0 KOHYCa,;

e BriBectu popmyinbl 00beMa mapa U MIOMaau cQepsl MpU peLIeHUH 3a/1ay;

o Hcnonb3oBark (GopMyIIbl 17151 BHIYUCIEHUS 00bEMOB YacTel 1apa — HIapoBOr0 CETMEHTAa,
IIapOBOTO CJI0s ¥ IIApOBOr0 CEKTOPA.

HpCI[MCTHBIC PE3yJIbTaThl OCBOCHUA yqeGHoro npeamMeTa «MareMaTuka:

— ¢opMUpOBaHUE MIPEJICTABICHUI O MaTeMaTUKe, €€ poJin B )KU3HU U NMPo(eccroHaIbHOMN
JeSITeIbHOCTH YeNIOBeKa, He0OX0IMMOCTh MPUMEHEHHS] MaTEMaTUYECKUX 3HAHUMN JIJIS1 peIeHUs
COBPEMEHHBIX IPAKTHUECKUX 33a4 YeJIOBEUECTBa, CBOEH CTPaHbl U POJHOTO Kpasi, B TOM YHCIIe
C y4eToM pbIHKe Tpyaa YensOunckoil obnactu;



— OBJIaZICHHE€ OCHOBHBIMH HAaBBIKAMH IOJIyUECHUS, IPUMEHEHU S, UHTEPIIPETAlUN U MPE3CHTAUU
uH(pOpMAIIUK MATEMATUYECKOTO COACPKAHUS, UCIIOIb30BAHMS MATEMAaTUIECKIX 3HAHUH B
MOBCEIHEBHOM JKU3HU U U3YUYECHUS IPYTHX IPEeaMETOB, (HOPMUPOBAHUE MTPEICTABICHUM O
pealbHOM CEKTOpE SKOHOMUKH M PhIHKE Tpyaa YensiOnHckon obaacTu;

— ¢hopMHUpOBaHKE TIPEIICTABICHHUI 00 OCOOCHHOCTSX JIEATEIHPHOCTH JIIOICH, BeIyIIeh K
Pa3BHUTHIO MPOMBIIIIICHHOCTH POIHOTO Kpasi, OCBOCHUE CUCTEMbl MATEMATHUCCKUX 3HAHUM 151
MOCJICAYIOICTIO NU3YUCHHUA AUCIUITIINH H€O6XO[[I/IMBIX AJI TIOJTYYCHH A MHKCHCPHBIX U
TEXHHUUYECKHUX CHCIUAILHOCTEH B YUPEKICHUSIX CHCTEMbI CPETHETO M BBICIIETO
po(ecCHOHATLHOTO 00pa30BaHus U JIJIsi CaMO0Opa30BaHUsI.

Conep:xxanue 00y4eHust

10 kiaace

1. HexoTopsle cBegenns u3 mianumerpun (12)

Vrusl 1 OTPE3KH, CBA3aHHBIE C OKPYKHOCTHIO. Penienue tpeyroiabHUKOB. Teopemsl MeHenas u
Yesbl. Dmurc, runepOona u mapabdona.

OcHosHas yenb - paCIIMPUTh U3BECTHBIC YUAIIUMCS CBEJICHHS O TEOMETPUIECKHUX (PUTypax Ha
IUIOCKOCTH: PaCCMOTPETh Psijl TeOpeM 00 yIilax U OTpe3Kax, CBSI3aHHBIX C OKPY>KHOCTBIO, O
BIIMCAHHBIX ¥ ONUCAHHBIX YETHIPEXYTOJIbHUKAX; BHIBECTH (POPMYJIbI ISl MEIUAHBI U
OMCCEeKTPUCH TPEYTOJIBHUKA, a TaKKe (OPMYJIbI IUIOLAU TPEYTOJIbHHUKA, UCTIONIB3YIOLINE Pa-
JIMYChI BIMCAHHON M OMMCAHHOW OKPYHOCTEH; MO3HAKOMUTD YYalIUXCs C TAKUMU
UHTEPECHBIMU 00BEKTaMHU, KaK OKPY>KHOCTB U IpsiMas Diliepa, ¢ Teopemamu MeHenast 1 UeBsl,
Y, HAKOHEIL, 1aTh T€OMETPUUYECKUE OTIPEAETICHUS SJUIMIICA, TUIIEPOOJIbl, TapaOOJIbl U BEIBECTH UX
KaHOHUYECKHE YPABHECHHUS.

W3yuenue 3Tux TeopeM u GopMyJ IeTIecO00pa3HO COBMECTHTh C PACCMOTPEHHEM TEX HITH HHBIX
BOIIPOCOB CTEPEOMETPHH:

e TEOpeMbI 00 yriax U OTpe3Kax, CBS3aHHBIX C OKPYKHOCTBIO, PACCMOTPETh IPU N3YUEHUU
tembl «Cdepa u mapy;

e pasnuy4HbIe POPMYJIbL, CBA3aHHbBIE C TPEYTOJbHUKOM,IPYU U3YUEHUU TEMBI
«MHOrorpaHHUKN», B 4aCTHOCTH, TeOpeMbl MeHenas 1 UeBsl - B CB3U € 3aJlayaMU Ha
IIOCTPOEHNE CEYEHUN MHOTOI'PaHHHUKOB;

e cBezieHUs 00 amuIce, runepoose u napadoie UCTIONIb30BaTh IPH PACCMOTPEHUU
CEYEHU ! [WIMHAPUYECKON U KOHUYECKON TOBEPXHOCTEN.

2. BBenenue. (3)

[Ipenmer crepeomeTpr. AKCHOMBI CTEpeOMETPUU. HEKOTOpbIE CIEACTBUS U3 aKCHOM.



OcHosHas yenb — IO3HAKOMUTB YYAILUXCS C COJEPKaHUEM Kypca CTEpEOMETPHUH, C OCHOBHBIMU
MOHSATUSMH U aKCMOMaMHU, IIPUHATHIMU B JAHHOM KYpPC€, BBIBECTH MEPBbIE CIACACTBUS U3 AKCHUOM,
JaTh MPEACTABICHUE O TEOMETPUUYECKUX TeaX U UX MOBEPXHOCTAX, 00 N300paskeHun
MPOCTPAHCTBEHHBIX (PUTYP HA YEPTEXKE, O MPUKIIATHOM 3HAYCHHH TCOMETPHH.

N3yuenne cTepeoMeTpuu J0JDKHO 0a3MpOBATHCS Ha COYETAHUH HATIISHOCTH U JIOTHIECKOM
crporoct. Onopa Ha HarJsiJHOCTh — HEIPEMEHHOE YCIIOBHE YCIEIIHOTO YCBOEHHUS MaTepuraa,
U B CBSI3H C 3TUM HYXXHO YACTUTH OOJIBIIOC BHUMAHKE TPABUIBHOMY H300paKECHHUIO Ha YEPTEKE
MPOCTPAHCTBEHHBIX (uryp. OHAKO HATISAHOCTH 10JKHA OBITH POHU3aHa CTPOron JOruKoil. B
OTJIMYHUE OT Kypca INIAaHUMETPHH B KypCce CTEPEOMETPHH YK€ C CaMOro Hayasia GopMyIHpYIOTCs
AKCHOMBI O B3aMMHOM PacIoJIOKEHUU TOUYEK, PSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE, U Jajiee
M3Yy4YEHHE CBOICTB B3aMMHOI'0 PACIIOJIOKEHUS IPSIMBIX U IJIOCKOCTEHN MPOXOANUT HA OCHOBE 3TUX
akchoM. TeM caMbIM 3aJa€TCsl BHICOKUN YPOBEHb CTPOTOCTHU B JIOTUYECKUX PACCYKICHUSX,
KOTOPBIN JJOJIKEH BBIICPKUBATHCS HA MPOTSXKEHUU BCETO Kypca.

3. [MapasiesbHOCTH MPSIMBIX M TI0CKOCTeH (16)

[TapamnensHOCTh MPSAMBIX, PSMON U TIIOCKOCTH . B3anMHOe pacronoxeHne IByX MpsIMbIX B
MIPOCTPAHCTBE. YTOJ MEXAY AByMs MpsiMbIiMu. [lapannensHocTs mnockoctei. Tetpasap u
napasuieJenume]l.

Ocnosnas ueilb — C(I)OpMI/IpOBaTB MpEACTABJIICHUS YUallIUXCA O BO3MOKHBIX CIIYydasaX B3aMMHOI'O
PACIIOJIOKCHUA ABYX IMPAMBIX B IIPOCTPAHCTBE, Hp?[MOfI " INIOCKOCTH, U3YHAIOTCA CBOICTBA U
IMPHU3HAKHU IApAJUICIIbHOCTHU IIPAMBIX U IJIIOCKOCTEH.

Oco0eHHOCTh JTaHHOTO Kypca COCTOUT B TOM, UTO YK€ B II€PBOI1 IJ1aBe BBOJAATCS B
pPAacCMOTPEHHE TETPAdIp U Mapaieenune]l 1 yCTaHABINBAIOTCS HEKOTOPhIE UX CBOMCTBA. JTO
Ja€T BO3MOXHOCTbD OTpa6aTI)IBaTI) IMOHATHS MapaJJICJIbBHOCTH MPSAMBIX U IJIOCKOCTEH Ha dTHUX
JIBYX BHJIaX MHOTOI'PaHHHUKOB, YTO, B CBOIO OUEPE/Ib, CO3/1a€T ONPECICHHBIN 3a/1e] K IJ1aBe
«MHuororpanHUKu». OTIETBHBIN MyHKT IMOCBSIIIEH MOCTPOCHUIO HA YEPTEKE CEUCHUM TeTpadapa
U MapajulesienuIes1a, 4To MPeCTaBIsAeTCs BaXKHBIM KaK JUIsl peIeHHsI FTeOMETPUUECKUX 3a1ad, J1a
1, BOOOIIIE, /111 pa3BUTHS IPOCTPAHCTBEHHBIX MPEICTABICHUMN ydaluxcs.

0 PpaMKax 3TOH TE€MBbI yUalIUeCs 3HAKOMSTCS TaKKe C apalIeIbHbIM
IPOEKTHPOBAHUEM U €r0 CBOMCTBAMH, HCIIOJIb3YEMBIMH ITPHU N300paskeHUH
IIPOCTPAHCTBEHHBIX (PUTYpP HA YEPTEXKeE.

4. IlepneHAMKYIAPHOCTH NPAMBIX H II0CKOCTel (17)

IlepnenquKyIsIpHOCTD NPSMOM U IUIOCKOCTH. [IepnenauKysp U HaKJIOHHBIE. YTOJI MEXY
IIPSIMOM U INIOCKOCTBIO. [IByrpanHslil yrou. [lepreHuKyIsspHOCTb INIOCKOCTEMN.

OcHo6nas yenb — BBECTU NOHSTHS NEPIEHIUKYIISIPHOCTH MPSIMBIX U INIOCKOCTEHN, U3yUYNUTh
MIPU3HAKYU NEPIIEHIUKYJIIPHOCTH MPSIMOU U IJIOCKOCTH, IBYX INIOCKOCTEN, BBECTH OCHOBHBIE
METPUYECKUE NTOHATHUSA: PACCTOSIHUE OT TOYKH O IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NapaJuIeIbHBIMU TUIOCKOCTSMH, MEXKY MTapauIeIbHBIMU MIPSMOM M INIOCKOCTBIO, PACCTOSTHUE
MEXY CKPELIUBAIOIIUMUCS IIPSMBIMU, YTOJI MEKAY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY IBYMs
IJIOCKOCTSIMH, U3Y4YUTh CBOMCTBA MPSIMOYTOJIBHOTO MapajuIeIenuIe .



[TonsiTve nMepneHIMKYISIPHOCTH U OCHOBaHHBIE HA HEM METPUUECKUE MOHITHS (PacCTOsTHUS,
YTJIbl) CYLIECTBEHHO PACIIUPSIIOT KJIACC CTEPEOMETPUUECKUX 3a/1a4, MTOSIBIISIETCS. MHOTO 3a7ja4d Ha
BBIUKCJICHHE, IIMPOKO UCIIOJIb3YIOTCS U3BECTHBIE (PaKThI U3 MIIAHUMETPUH.

5. Muororpannuxu (14)
ITonsTue MHOrorpannuka. Ilpusma. Ilupamuna. IlpaBunbHble MHOTOTPDaHHUKH.

OcHosHas yenb — TO3HAKOMUTH YYAIIUXCSl C OCHOBHBIMHU BHJIaMU MHOTOTPaHHUKOB, ¢ (hOpMYIIOH
Olinepa Ui BBITYKJIbIX MHOTOI'PAaHHHUKOB, C IPAaBUJIbHBIMU MHOTOTPaHHUKAMH U JIEMEHTaMHU MX
CUMMETPUH.

o JABYM: BUJaMH MHOTOTPAaHHHUKOB — TCTPASAPOM U MAPAJUICIICIIUIICAOM —
ydqamuecs yiKE 3HaKOMBI. Tenepb OTH IPCACTABJICHUS PACIIHUPAIOTCA.
MHOFOFpaHHI/IK ONpeaACHACTCA KaK ITIOBEPXHOCTb, COCTABJICHHAA U3
MHOT'OYT'OJIbHUKOB U OI'paHUYHUBArONIasd HCKOTOPOC reOMETPHUICCKOC TCIIO (GFO KE
Ha3bIBAIOT MHOFOFpaHHI/IKOM). B cBs3m ¢ aTM YTOYHACTCA CaMO ITOHATHE
TCOMCTPHUYCCKOI'O TCjIa, AJIs 4Y€ro BBOAUTCS CIIC P HOBBIX MOHATHH. Y CBOCHUE
HX HE SABJICTCS 0053aTeIIbHEIM IJId BCEX ydJalllXCsAd, MOKHO OIrpaHUYIUTCA
HarJIAAHBIM IIPEACTABJIICHUECM O MHOI'OTpaHHHUKAX.

6. [loBTOopenue. Pemenue 3aaau. (6)

Ocnoenas yenb — NOBTOPEHHE, 0000IIEHNE U CUCTEMAaTU3alUsl 3HAaHUM, yMEHUI U HaBbIKOB 3a
Kypc reomerpuu 10 kiacca.

11 kaacc
1. BexTops! B npocTpanctse (6)

ITonsiTue BekTOpa B npocTpaHcTBe. CII0KEHNE U BBIYNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA
yucino. KoMiutaHapHbie BEKTOPBI.

OcHosHas yenb — 3aKpeluTh U3BECTHBIE YUalllUMCsI U3 Kypca INIAHMMETPHUU CBEICHUS O
BEKTOpax U JIEHCTBUSIX HAJ HUMHU , BBECTH MOHATHE KOMIIJIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE U
pPaccMOTPETh BONPOC O PA3JIOKEHUH JIFOOOT0 BEKTOPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

OcHOBHBIC OIIPCACIICHUS, OTHOCAIIIHUECH K JIeNCTBUSAM Haj BCKTOpAaMU B IPOCTPAHCTBE, BBOAATCA
TaK K€, KaK U JJIs1 BEKTOPOB HA IMJIOCKOCTH. HO3TOMy HM3JI0KEHHE ITOM YacTH JIOCTATOYHO CKATO.
bonee HOIlpO6HO paccMaTpruBaArOTCs BOIIPOCHI, XapaKTCPHBIC IJII BEKTOPOB B ITPOCTPAHCTBE:
KOMITIJIAHAPHOCTb BEKTOPOB, IIPAaBUJIO MapaUICIICIIUIICAa CIIOKCHHA TPEX HCKOMILIIAHAPHBIX
BCKTOPOB, PA3JIOKCHUC BCKTOPA 10 TPEM HCKOMIUIAHAPHBIM BEKTOPAM.



2. Meroa koopauHAaT B npocrpancrse. [{Buxenus (15)
Koopaunatsl TOUKH ¥ KOOpAMHATHI BeKTOpa. CKalspHOE MPOU3BEACHNE BEKTOPOB. JBIKEHNUS.

Ocnognas yens — chOpMUPOBATH YMEHHE YUALTUXCSA IPUMEHITh BEKTOPHO-KOOPIMHATHBIN
METO/I K PEIICHHUIO 33/1a4 Ha BHIYUCIICHUE YIJIOB MEXK/Y MPSIMBIMU U IJIOCKOCTSIMU U PACCTOSIHUM
MEXJy IByMsI TOYKaMH, OT TOUKH JI0 MJIOCKOCTH.

JlaHHbIi1 pa3zen sBISETCS HEOCPEACTBEHHBIM MPOJOJKEHUEM MpeAblayIero. BBoaurcs
MOHATUE IPSIMOYTOJIBHOM CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE, AAKOTCS ONPENEICHUs
KOOPJIMHAT TOUYKH U KOOPJMHAT BEKTOPA, pACCMATPUBAIOTCS IPOCTEUIIINE 3a/1a4U B
KOOpJMHATAX. 3aT€M BBOJMTCS CKaJISPHOE MMPOU3BJIEHEN BEKTOPOB, KPATKO MIEPEUHUCIIAIOTCS €ro
cBo¥icTBa (0e3 10Ka3aTeNbCTBA, MOCKOIBbKY COOTBETCTBYIOIIUE JOKA3aTeIbCTBA OBUIN B KypCe
IUTAHUMETPHUH) U BBIBOJATCS (DOPMYJIBI JIJIs1 BBIYMCIICHUS YTIIOB MEXKAY ABYMS MPSMBIMU, MEX]TY
MPSIMOM U TIOCKOCTHIO. [aH Tak)ke BBIBOJ yPaBHEHUS MJIOCKOCTH M (POPMYIIBI PACCTOSIHUS OT
TOYKH J0 IJIOCKOCTH.

o KOHIIE pa3Jielia U3y4aroTCsl IBU)KCHUS B IPOCTPAHCTBE: IECHTPAIbHAS CHMMETPUS,
0ceBasi CHMMETpHSI, 3epKalibHasi CUMMETpusi. KpoMe Toro, paccMOTpeHo
npeoOpa3oBaHKe MO00US.

3. Huauuap, konyc, map (16)

ITonsTne nunuuapa. [nomane nosepxHocty nuinuHApa. Ilonsatue konyca. [nomans
HOBEPXHOCTH KOHyca. YceueHHbIl koHyc. Cdepa u map. Ypasaenue chepsl. Bsanmuoe
pacmionoxxenue chepsl u mwiockoctu. Kacarenbnas mnockocTs K chepe. [lnomans chepsr.

OcHosHas yenvb — 1aTh yYalIUMCSl CHCTEMAaTUYECKHE CBEACHUS 00 OCHOBHBIX TEJaX U
MOBEPXHOCTSAX BpallleHHs — UJIMHJIpE, KOHYyCe, cdepe, 1ape.

N3ydeHue Kpyriablx TeJI U UX OBEPXHOCTEH 3aBepIIaeT 3HAKOMCTBO yYaIIUXCsl C OCHOBHBIMU
IPOCTPaHCTBEHHBIMU (Urypamu. BBoaATCS MOHATHS LWIMHIPA, KOHYCa, yceueHHOro KoHyca. C
MIOMOIIBIO PA3BEPTOK ONPEAEIAIOTCA IIIOUIaAN X OOKOBBIX MTOBEPXHOCTEH, BHIBOIATCS
COOTBETCTBYIONIUE (POPMYIIBL. 3aTEM JArOTCs ONpeAeaeHns chephl U 1apa, BBIBOJAUTCS
ypaBHEHHUE cepbl U ¢ €ro MOMOUIbIO UCCIIEAYETCSl BOIPOC O B3aUMHOM PACIIOJIOKEHUU chepbl U
riockocTH. [1nomans cdepsl onpenensercs Kak npeien nociae10BaTeIbHOCTH IUI0IaeH
OTNMCAHHBIX OKOJIO c(pepbl MHOTOTPAaHHUKOB MPY CTPEMJIEHUH K HYJII0 HAMOOJIBIIETO pa3Mepa
KaXx/101 rpanu. B 3amauax paccMaTpuBaroTCs pa3inyHble KOMOMHAILMK KPYTJIBIX T U
MHOTOTPaHHHUKOB, B YACTHOCTH OIMCAaHHBIE U BIUCAHHBIE MIPU3MBI.

4. O0bembl Tea (17)

O6wem npsmoyronasHOro napaienenunena. OobemMsl IpAMON IPU3MBI U IHUIHHAPa. OO0beMbl
HAKJIOHHOM NMPU3MBI, MUpaMUIbl U KoHyca. O0beM mapa u miomaas chepbl. O0beMbl IapOBOrO
CEKTOpa, IIapOBOI0 CETMEHTA U IIaPOBOI0 CIIOS.

Ocnosnas yéesb — BBCCTU ITOHATHEC o0beMa Tejla U BEIBECTH (I)OpMyJ'IBI JJIS1 BBIYUCIICHUA 00BEMOB
OCHOBHBIX MHOI'OI'PAaHHUKOB U KPYTJIBIX TECJI, U3YYECHHBIX B KYpCE CTCPCOMECTPUH.



[TonsiTre 0ObeMa Tena BBOAUTCS aHATOTUYHO MOHATHIO TUIOIA I TUIOCKON (GUTYPHL.
@opMyIHUPYIOTCS OCHOBHBIE CBOWMCTBA 0OBEMOB 1 Ha X OCHOBE BBIBOAUTCS (popMyiia oObema
HpSMOYTOJIBHOTO NapauIeIenuIea, a 3aTeM IPsSMOi PU3MbI U iuHApa. Dopmybl 00beMOB
JPYTUX TEJ BBIBOASTCS C IOMOIIBIO HHTETpalbHON popmyibl. Popmyna o0bema mapa
UCTIONIB3YETCs JUIS BBIBOJA (DOPMYJIIBI TLUTOIAAU cepsbl.

6. Obo0maromee nopropenue. Pemenue 3agau.(14)

OcHnosHas yenb — IOBTOPEHUE, 0000IIEHNE U CUCTEeMaTU3alisl 3HAHUK , YMEHU M HAaBBIKOB 32
Kypc reomerpuu 10 — 11 kiacca, moAroToBka K UTOrOBOM aTTECTALIMU 110 TEOMETPUH.

4. TEMATHYECKOE IIVTAHUPOBAHMUE (10kJ1acc)

Ne | HazBaHnue TeMbI Kou-Bo KouTpousb
n/n 4acoB 110 HBIX padoTt
nporpamme. no
nporpamme
1 HexkoTtopsble cBeenust u3
lIJIaHI/IMI;TpI/II/I. ! 12 I Bxomn
2 BBenenne 3
3 Hapa.n.nemzﬂoch NPSIMBIX H 16 9
TVIOCKOCTEH.
4 HepHeH}IHlSyJIﬂpHOCTb NPSIMBIX H 17 1
TIOCKOCTEH
5 MHoOrorpaHHuKH. 14 1
6 IloBTOpEeHuUe 6 1
Bcero 68 6

TEMATHYECKOE INTAHUPOBAHHUE (11k1acc)



Ne | HazBaHue TeMBI Koxa-Bo Kontpoas

n/n 4acoB 10 HBIX padoT
nporpamme. no

nporpaMmme

1 BekTops! B IpOCTpaHCTBE 6 1 BXO/1H

2 MeTox KOOpPAMHAT B IPOCTPAHCTBE 15 1
3 Huaunap, KoHyc, map 16 1
4 O0beMbl Tesl 17 1
o) O0600611a10111€€ IOBTOPEHHE 14 1
Bcero 68 5




Ka.]]eHL[apHO-TeMaTI/I‘leCKOC IIAHUPOBaHUE yqeﬁﬂoro MaTtepuajia B 10 knacce

MPSIMOM M TUIOCKOCTBIO.

Ne Coneprxanue yueOHOro MaTepuasa Kon-Bo | mnan | dakr | aprym
ypoKa 4acoB
I'n VII1. HexoTopble cBeleHUs U3 NVIAHUMeTpHUH. 12
1-4 VYTIiabl 1 OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO. 4
5-8 Pemienue TpeyroibHUKOB. 4

Bxoanas koHTpoabHas padbora 1
9- Teopembl Menenast u UeBsl. 2
10
Onnurc, runepbosna u napadona. 1
11-
12
Beenenue. 3
13-15 [Tpenmer crepeomerpun. OCHOBHBIE TOHATHS U 3
aKCcUOMBI ctepeoMeTpuu. [lepBble crnencTBus u3
AKCHOM.
I'a 1. IlapajieJibHOCTHh NPAMBIX U IUIOCKOCTEl. 16
16-19 [TapamienpHOCTD MPSAMBIX, IPSAMON U IIIOCKOCTH 4
20-23 B3anmMHoe pacronoskeHue IpsMbIX B
IPOCTPAHCTBE. YOI MEXAY NPSIMBIMU
4
KonTpoabsHast padora Ne 1 (20 mun)
AHanu3 KOHTpoJbHOH paboTsl. [lapamiensHOCTh
24-25 IJIOCKOCTEH. 2
26-29 Tetparap, mapannenenumne, Ky0. 4

30 KonTpoabHast padora Ne 2 1

31 AHaJIN3 KOHTPOJIHHON paboTHI. 1
['a I1. IlepnenaAuKy/JsIpHOCTH NPSAMBIX M IJIOCKOCTEM. 17
32-36 [TeprieHAUKYISIPHOCTD MIPSIMON U TUNIOCKOCTH 5
37-42 [TepieHAUKYIISIp M HAKJIIOHHBIE. YTOJI MEXIY




43-46 JByrpanssiii yroa. [lepneHaukyasspHOCT 4
IJIOCKOCTEN
47 1
KonTpoJubnas pa6ora Ne 3
48 1
AHaJIN3 KOHTPOJIHHON paboTHI.

' I11. MHororpannmnku. 14

49-51 [Tonsitue MHOTOrpaHHMKa. [Ipr3ma 3

52-55 [Tupamupa. 4

56-60 [TpaBuIbHBIE MHOTOTPAaHHUKH 5
61 KonTposbnas padora Ne 4 1
62 AHaJIN3 KOHTPOJIHLHON paboTHI. 1

IloBTOpeHue. 6

63-68 3aKITI0YUTEIbHOE IOBTOPEHUE KypCca F€OMETPUU 6

10 xnacca

KanengapHo-temaruyeckoe niiaHupoBaHue yuyeOHoro marepuaJia B 11 kiacce



Ne Copneprxanue yueOHOro MaTepuaa Kon-Bo
ypoKa 4acoB
I's. 1V. BekTopbl B pocTpaHcTBe 6

1 [TonsiTHE BEKTOpa B IPOCTPAHCTBE. 1

2-3 CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB. Y MHOKCHHE 2

BEKTOpa Ha YHCJIO.
KoMIutaHapHbI€ BEKTOPBI.
4-5 2
Bxopnnast koHTposibHas paboTa
6 1
I'a. V. MeToa KoopAMHAT B IpocTpaHcTBe 15
7-10 KoopauHatsl TOUKM ¥ KOOPAMHATBI BEKTOPA. 4
11-16 CkansipHO€ MTPOU3BEIEHNE BEKTOPOB. 6
17-19 JIBrokeHUs. 3

20 Koumponvnas paboma Ne 1 1

21 AHaM3 KOHTPOJIBHON pabOTHI. 1
I'n. VI. Hnanuap, konyc, map 16
22-24 [ymmaap 3
25-28 Komnyc. 4
29-35 Cdepa. 7

36 Konmponvnaa paooma Ne 2 1

37 AHaiu3 KOHTPOJIBHON paboTHI. 1
I'a. VII. O6bembl Tea 17
38-39 O0BeM NpsAMOYToJIBHOTO NapayljieNenunesa. 2
40-42 O06beM psAMO TPU3MBI U UIMHJPA. 3
43-47 O0beM HaKJIOHHOM MPU3MBI, MUPAMUbI, KOHYCA. 5
48-52 OO0beM mIapa ¥ ImIomaiab cepsl. 5

53 Konmpononas pavoma Ne 3 1

54 AHalu3 KOHTPOJIBHOM paboTHI. 1

O0o0maroniee nopropeHue 14

55-68 | |







