KpacHomapckuit kpait, [Ipumopcko-AxTapckuii pailoH, cT. bpuHbKOBCKas
rocyaapCcTBEHHOE O10JIPKETHOE 00111e00pa30BaTeIbHOE YUPEIKICHUE
bpuHBKOBCKMY Ka3auni KaJIeTCKU Kopnyc UMeHU coTHUKA M. . Yaliku
Kpacnonapckoro kpas

SAERTPOHHOM NOANCHIO VTBEPKJIEHO
pEILIEHNEM IIEIaroru4eckoro coBeTa
CepTudcukar: 4256ESCFO4A3%2425E5955AZZBAFFD35
Rercraumenen ¢ 1505203 o 0506 204 ot 31 aBrycra 2021 roxa mporoxos Ne 1
IIpencenarens KapaxoB A. A.

PABOYASA ITPOT'PAMMA
BHEYPOUYHOMU AESTEJbHOCTH

OPHEHTHPOBAHHAS HA JIOCTHKEHHE Pe3yJbTATOB ONpeaeIeHHOT0 YPOBHSA

Kpy»x0K BHEypOUYHOH AECATEIBHOCTH

HaumenoBanue: «PemnieHue HeCTaHAAPTHBIX 3a1a1»
Cpok peasii3anuu OporpamMmsl: _2  roja

Bo3spact obyuaromuxcs: 16 — 18 et

HanpasiieHue: o0menHTeNIeKTyaIbHOE

IleproauyHOCTE IPOBEAECHNS pPeryasipHas (esKeHeaeJJbHas1)

IIporpamma pa3paboTana Ha OCHOBe: IPOTrPaMMbI AJIEKTUBHOIO Kypca «[IpakTukym
110 MaTeMaTuke», aBTop MywmpkumBuin I, B., yuurens matrematuku MBOY COII Ne 2,
ct. Beicenkn pekomeHaoBana «MacTUTYTOM pa3Butusa oOpa3zoBaHusy KpacHogapckoro
kpas, r. KpacHogap pa3MenieHa Ha caite www.iro23.ru, 2017

B coorBeTcTBHH ¢ TpeboBanuaMu PI'OC cpenHero oomero oopa3oBanus K
OpPraHu3allMi BHEYPOUYHOM JIEITEIBHOCTH B CPEIHEN MIKOJIE, C VIETOM BO3DACTHBIX

0CO0EHHOCTEN, COOJIIOIEHUEM ITPABUII 0€30NACHOCTH IT0a4YM HH(MOPMAIIMH, C OIIOPOM

Ha COBPEMEHHVYIO HOPMATUBHO-IPABOBYIO 0a3V JIEATEILHOCTH 00PA30BATEIBLHBIX
Oprasm3aiim

VYyurens OrpeizkoBa MHHa BuktopoBHA




[Iporpamma Kypca BHEYPOUHO# IesITeIbHOCTH «PellieHre HeCTaHapTHBIX 33]1au» COCTABJICHA B
COOTBETCTBUH ¢ TpeboBaHusIMUA DeepabHOT0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa
cpemHero oomiero oopa3oBaHmsl.

1. Pe3yabTaThl 0CBOCHHUS KypPca BHEYPOUHO 1eATEILHOCTH.

JInuHoCTHBIE pe3yIbTaThl 00ECIEUNBAIOT LIEHHOCTHO-CMBICIIOBYIO OPUEHTAIIIIO

yUalUXcsl, yCTAaHOBJICHHUE YYAIIUMUCS CBSI3U MEXY YUeOHOI 1eATenbHOCThIO U €€ MOTHBOM. K

JUYHOCTHBIM PE3yJIbTaTaM OCBOCHHUS CTapILIEKIACCHUKAMU IIPOrpaMMBI MO 3JIEKTUBHOMY KypCy

camopeanu3alii B TBOPUECKOM
NesITeNIbHOCTH, BhIpaXkaroniasics B
KpEaTUBHOCTH MBIIICHUS, UHULIUATHBE,
HAXOJAYUBOCTU,aKTUBHOCTH MPH
pelIeHnuMaTeMaTHYeCKUX 3aj1ay;
KOOPJAMHHUPOBATH M BBITIOTHATH padoOTy B
YCIIOBUSIX peaibHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOYKY 3PEHHUS C UCIIOJIB30BaHUEM
aJIeKBATHBIX(YCTHBIX U MUCbMEHHBIX)
SI3BIKOBBIX CPEJICTB.

OTHOCSTCS:
I1. BbINyCKHHK IOJYYUT BO3MOKHOCTh
Kaace I. BeinyCKHUK Hay4YuTCH
HAYYHUTHCHA

10 kJaace: | — OCYHIECTBIIATH JEJIOBYI0 KOMMYHUKAIMIO | — CIIOCOOHOCTH K 3CTETUYECKOMY
KaK COCBEPCTHHKAMHU, TaK U CO B3POCIIBIMU|  BOCIPHUATHIO MAaTEMaTUYECKUX OOBHEKTOB,
(KaK BHYTpHU 06p330BaTeJ'II)HOI\/'I 3ajad, pemeHI/H‘fI, paccyncz[eHHﬁ;
OpraHH3aLMH, TaK U 33 CCIpPE/eIamu), — TPH OCYIIECTBICHUHU TPYIIOBON PabOTHI
N00MPATh MAPTHEPOB/IS IETOBOM . OBITh KaK pyKOBOJIUTEIIEM, TaK U YJICHOM
KOMMYHHMKAIUU UCXOMS U3 cov06pa>1<eH1m KOMaH/Ibl B pasHBIX POJISIX (FeHEpaTop
PE3YIILTATHBHOCTH B3AUMOACHCTBUA, & HE| it ypuruK, HCMONHHTED,
JUTHBIX CUMITATHI. BBICTYNAIOUINH, SKCIEPT U T.1I.).

11 kaacc: | — chOpMHUPOBAHHOCTH MOTPEOHOCTH B — MOTpeOHOCTh B caMO0Opa30BaHUH,

TOTOBHOCTH IPUHUMATh CAMOCTOSITEIbHBIC
peLICHHS;

pacno3HaBaTh KOH(OIMKTOTCHHBICCUTYAIIMN
¥l [IPEIOTBpAIaTh KOH(MIMKTHI 10 UX
aKTHUBHOI1 (ha3bl, BEICTPANBATh JICJIOBYIO U
00pa3zoBaTeNbHYIOKOMMYHHUKALHUIO,
u30erasi TMYHOCTHBIX OIIEHOYHBIX
CYXKJIECHUM.

K meTanpeaMeTHBIM pe3yabTaThl OCBOCHUS CTAPIIEKIACCHUKAMHU IIPOIPaMMBI 110

AJIEKTUBHOMY KYpPCY OTHOCSTCS:

Kuaace

I. BbIMyCKHUK HAY4YHUTCS

I1. BoINyCKHMK MOJYYUT BO3MOKHOCTH
HAYYHThCS

10 KJjacc:

— CaMOCTOATEIBHO ONPEIENATH LEH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH, 11O
KOTOPBIM MO>KHO OIIPEAEIUTH, YTO LENb
JOCTUTHYTA;

OLICHUBATh BO3MOXKHBIE IIOCIICICTBHS
JOCTUKEHUS TIOCTABJICHHOM LIENH B
NesTeIbHOCTH, COOCTBEHHOM XKU3HU U
KHU3HU OKPY>KAIOIIKX JIF0/I€N,0CHOBBIBASICh
Ha COOOpaKEHUAX STUKU UMOPAJIH;

— OLEHHUBATL PECYPCHI, B TOM YHUCIIE BpeMs
U Ipyrue HeMaTepHaIbHBIC PECYPCHI,
HGO6XOI[I/IMBI€ JJIA JOCTHUXKCHUA
MMOCTaBJICHHOMN IIEJIH;

KpI/ITI/I‘IeCKI/I OLICHUBATh U
HHTEPIPETHPOBATh HHPOPMAIIHIO C
paSHBIX HOSHHI/Iﬁ, paCHOSHaBaTB nu
(UKCUPOBATH MPOTUBOPEUHS B
UH(POPMALIMOHHBIX HCTOYHUKAX;




CTaBUTh U (POPMYITUPOBATHCOOCTBEHHBIE
3aJjauu BOOpa30BaTeNbHON JAEATEIbHOCTU
MKU3HEHHBIX CUTYaIUsX;

MCKaTh U HAXOAUTh 0000IIEHHBIECTTOCOOBI
pelieHus 3a1a4, B TOM YHUCIIe,
OCYILECTBIATH pa3BEPHYTHIN
MH(OPMALIMOHHBINA TOUCK U CTaBUTh Ha
€ro OCHOBE HOBbIE (y4eOHBIEC U
MMO3HABATEJIbHBIC) 33/1a4H;

B (hOpMUPOBAHHH MTOHSATUITHOTOATIIIApATA
MaTEeMaTHKU U YMEHUS BUICTh
MIPIIIOKCHUS MOJIY9E€HHBIX
MaTeMaTHYeCKUX 3HAHUH JIJIS1 ONUCAHUS U
pelieHus mpodyieM B PYyTrux
JTUCHUILIMHAX, B OKPYKaOIel KU3HU;
(hOpMUPOBAHUH WHTEILIEKTYATbHOMN
KYJIbTYpPbI, BBIPXKAIOIIEMCS B Pa3BUTUU
abCTPaKTHOTO U KPUTUIECKOTOMBITIIICHUS,
YMEHHH pacro3HaBaTh JIOTUYECKU
HEKOPPEKTHHICBBICKA3bIBAHM S, IPUMEHSTh
MHIYKTUBHbBIE U IeyKTUBHBIE CIIOCOObI
paccyXIeHHi, CTIOCOOHOCTH SICHO,TOYHO U
rpaMOTHO (GOPMYIUPOBATH U
apryMEHTUPOBAHHO U3JIaraTh CBOMMBICITH
B YCTHOM M NHUCbMEHHOW pEuH,
KOPPEKTHOCTH B OOIICHHUHU.

— HaxOoAWTb MW HPHUBOAHUTHL KPUTHUUYCCKHUE

apryMEHTbl B OTHOLICHUU JCUCTBUH U
CYXXJIE€HUU IPYroro;

CIIOKOMHO W pa3yMHO OTHOCUTBCA K
KPUTHYECKUM 3aMEYaHHUSAM B OTHOIICHUHU
COOCTBEHHOTO CY)XJCHHS, pacCMaTpUBATh
UX KaK pecypc COOCTBEHHOI'O Pa3BUTHUS;
dhopmupoBanur HHGOPMAITMOHHON
KYJbTYPBbI, BBIPAXKAIOIIEMCSI B YMEHUHU
OCYIIECTBIISATH IOUCK, OTOOD, aHAIH3,
CUCTEMAaTH3aIHI0 U KIaccuUKaIuio
UH(OpPMaLINH, UCIIONB30BATh PA3INYHbIC
UCTOYHUKU MHGOPMAIIUU IJIS1 pELICHUS
y4eOHBIX POOIIeM.

11 kaacc:

BBIOMPATh MMyTh JOCTH)KEHUS LIETIH,
IUTAHUPOBATh PEIIEHUE TOCTABIEHHBIX
3aJa4, ONTUMU3HUPYS MaTepHabHbIC U
HeMaTepUasbHbIE 3aTPATHI;
OpraHu30BbIBaTH 3(PPEKTUBHBIN MOUCK
pecypcoB, HEOOXOAUMBIX IS TOCTHKCHHS
MMOCTaBJICHHON 1IEJIH;

UCIIOJIb30BaTh pa3IMyHbIe MOAEIHHO-
CXEeMaTHYEeCKHe CPEeCTBa JIs
IIPEJCTABICHUS CYLIECTBEHHBIX CBSI3€H 1
OTHOILEHUH, a TAK)Ke IIPOTUBOPEUYUH,
BBISIBIEHHBIX B HH(OPMAIIMOHHBIX
MCTOYHUKAX;

(opMHpPOBAHNUN YMEHMSI IPUHUMATh
pelLIeHNE B YCIOBUAX HEMOJHOU U
n30BITOYHON MH(pOpMAIH;
(opMHpOBAHUY MPEACTABIECHUH O
MPUHIUIIAX MAaTEMaTHYECKOTO
MO/JICJINPOBAHUS U IPUOOPETEHUHN
HayYaJIbHbBIX HABBIKOB MCCIIEI0BATEIbCKOM
JeSITeTbHOCTH.

COIOCTABJISTh TOJYYCHHBIH Pe3yabTaT
JIEATEIIFHOCTH C ITOCTaBJICHHOM 3apaHee
LEJIBIO;

BBIXOJIMTH 32 PAMKH y4eOHOTO HpeaMeTa
Y OCYILECTBIIATH IIeJICHAPABICHHBIH
MIOKCK BO3MOXKHOCTEH ISl IUPOKOTO
IIepeHoca CpeICTB U COCO0O0B ICHCTBNS;
BBICTPAUBATh MHIUBUYAJIbHYIO
00pa3oBaTENBbHYIO TPACKTOPHIO, YIUTHIBAS
OTPaHUYEHUS CO CTOPOHBLAPYTHX
YYaCTHHKOB ¥ PECYpCHbIE OTPaHHYCHNS;
MEHSTbh U YACP)KUBAThH Pa3HbIC MO3UIIUU B
II03HABATEIbHON JAEATEIbHOCTH;
(dbopMHpOBaHUN YMEHHS BUICTD
pas3In4HbIE CTPATETHUH PELICHUA3a1ad,
IUTAHUPOBATh U OCYIIECTBIISATh
JIeATeIIbHOCTD, HAITPABICHHYIO HAa UX
pelieHue, MpoBepsITh U OLICHUBATh
pe3ynbTaThl IESATEIBHOCTH, COOTHOCS WX
C TIOCTAaBJICHHBIMH LEISAMU M JIMYHBIM
KM3HEHHBIM OIIBITOM, a TaKXKe IyOJINIHO
IPEICTaBIATh €€ pe3yabTaThl, B TOM
YHCIIE C UCTIONIB30BAaHNEM CPEICTB
UH(POPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.




IIpeameTHbIe pe3yabTaThl HAa 0230BOM (IPOQHIEHOM) YPOBHE MPOSBISIOTCS B 3HAHUSAX,

YMEHUSX, KOMIETEHTHOCTSIX, XapaKTePHU3YIOLUINX KaueCTBO (YPOBEHb) OBJIACHHUS 00yUYaIOIIUMUCS

COACPIKAHUCM BJICKTUBHOI'O Kypca:

Kuaacce

I. BeInyCKHUK Hay4YUTCH

I1. BbINyCKHHK IOJYYUT BO3MOKHOCTh
HAY4YHTHCH

10 kjgacc:

— OOBACHATH UACu U METOAbI MAaTEMATUKH KaK

YHUBEPCATBHOTO SI3bIKa HAYKU U TEXHUKH,
CpeICTBa MOJECIUPOBAHHUS SIBICHUN U
MIPOIIECCOB;

000CHOBBIBATH HEOOXOIMMOCTHPACIITUPECHHS
YHCIIOBBIX MHOXECTB(IIEIIBIC,
paloHaNbHbIE, IeHCTBUTEIIBHBIE) B CBSI3U C
pa3BuTHEMAaNTeOpHl (pelieHne ypaBHEHUH,
OCHOBHasi TeopeMa anreopsl);

OIMMCHIBATH KPYT MaTeMaTUYECKUX 3a/1ad,
JUIS pellieHus] KOTOPBIX TpeOyeTcs BBeIeHUE
HOBBIX MTOHATHUH (CTENEHb,apu(PMETHUCCKUI
KOpEHb, Jorapudm; CuHyC, KOCUHYC,
TaHTeHC, KOTAHTEeHC; apPKCUHYC, apKKOCHHYC,
apKTaHTEHC, apKKOTaHTEHC);

TIPOU3BOIUTE TOXKIACCTBECHHBIC MTPEOOPa30BAHMS,
BbIYUCIATH 3HAYCHUA BI:Ipa)KCHPIﬁ,pCH.IaTB
YpaBHEHUA C paJuKajlaMH, CTCIICHAMU,
jiorapuMaMy UTPUTOHOMETPHUICCKHUMH
($yHKUIMSAMH (B HECIIOXKHBIX CITy4Yasix, C
NPUMEHEHHEM OJIHOU — IBYX (POPMYJ H/UITH
3aMEHBI IEPEMEHHOI ), B TOM YHCIIE TIPU
pElIeHNH MTPAKTHYECKUX PacYETHBIX 3a/1a4
13 OKPYXKAIOIIET0 MHUpa, BKITIOYAs 3aa49H 110
COLIMAJIbHO-?)KOHOMUYECKOM TeMaTHKe, U3
0071acTH CMEKHBIX TUCITUILINH;

MPUBOJIUTH IPUMEPHI PEATTbHBIX SBJICHHM
(mporueccoB), B TOM YKCIIE TEPUOUYECKUX,
KOJIMYECTBEHHBIEXAPAKTEPUCTUKH KOTOPBIX
OIMHCHIBAIOTCSC MOMOIIBI0 (PYHKIIHIA,
HCIOJIb30BaTh TOTOBBIE KOMIIBIOTEPHbBIE
MIPOrPaMMBI JUTSTUILTIOCTPAIIH
3aBUCHUMOCTEHN.

— XapaKTepHU30BaTh CUCTEMBI
palOHAIBHBIX, JEHCTBUTEIbHBIX;

— JlaBaTh omnpezeneHus, popMyaupoBaTh U
JIOKA3bIBATh CBOMCTBA KOPHEW, CTEIIEHEH,
jorapu(MoB, TPUTOHOMETPHUUECKUX
¢byHKuni; GOpMyIHPOBATEH M TOKA3bIBATh
TEOPEMY O PALIMOHAJIBHBIX KOPHSX
MHOTOWICHA; AaHAJIU3UPOBATH
(GhOpMYITUPOBKHU ONPEIeTICHUI, CBONCTB U
JI0KA3aTeJIbCTB CBOWCTB.

LIENBIX,

11 kJjacc:

OOBSICHATH Ha MPUMEPAaX CYTh METOJIOB
MaTEMaTHYECKOr0 aHaJIn3a JUIs
ucciesoBaHusl GYHKIMHA M BBIYUCICHUS
Iomazaen Guryp, orpaHU4YEeHHBIX
rpadgukamMu GyHKINN; OOBSICHATH
TeOMETPHUCCKUHN U (PU3MUECKUI CMBICT
IIPOU3BOIHOM; BBIYMCIIATH IIPOU3BOHBIE
MHOT'OYJICHOB; ITOJIb30BAThCSI IIOHATUEM
IIPOU3BOJHON IPU OIIMCAHUU CBOMCTB
¢dbyHKIMA (Bo3pacTanue/ yObIBaHUE,
HanOOJIbIIIEEC U HAUMEHBIIIEE 3HAUCHUS ),
IIPUBOJUTH IIPUMEPBI IPOLECCOB USABJICHUH,
VMEIOIIMX CIy4YalHbIN XapaKTep; HAXOAUTh

— TOJIb30BAThCS TAOIHUIIAMU TTPOU3BOTHBIX
Y MHTETPAJIOB, TPABHIIAMH HAX 0K ICHHSI
MPOU3BOJIHBIX CYMMBI, IPOU3BEICHHS U
YaCTHOTO, IIPOU3BOJIHBIX CI0KHOM U
oOpaTHO# (YHKIINIA; TOTB30BATHCS
MOHATHEM MIPOU3BOIHOM MPHU
uccienoBaHuy (PYHKIHIA Ha BO3pacTaHue
(yObIBaHUME), HA SKCTPEMYMBI U TIPH
MOCTPOSHUH TPaPUKOB (PyHKITHIA;

— NPUBOAUTL MMTPUMCPBI MATCMATUUYCCKUX

3ajad, JUIsl pEIIeHUs] KOTOPBIX
1esecoo0pa3Ho MPUMEHSITh
TeOMETPUUYECKUN CI0CcO0 3a1aHus




B IIPOCTEUINX CUTYALUAX U3 OKPYKAIOLIECH BEPOSITHOCTH; PELIATh IPOCTEUILINE
’KM3HH BEPOSATHOCTh HACTYIUICHUS MPUKIIAJHBIC 33]]a4l Ha TEOMETPHUYECKUE
CIIy4aiiHOTOCOOBITHSI; COCTABIISITh TaOJIUIIBI BEPOATHOCTH.

pacripeieieHus! BepOSITHOCTEH ; BRIUUCIISATh
MaTeMaTUYECKOE OKHAaHUE CIydailHOU
BEJIMYMHBI;

— OCYUIECTBJIATH HH()OPMALIMOHHYIO
nepepaboTKy 3a/1a4H, IePeBOIs
MH(OpPMALIHIO Ha S3bIK MATEMATHUECKUX
CHMBOJIOB, NIPEJICTABIISAS COACPIKALIIIECS B
3aJjauax KOJIMYECTBEHHbBIC IaHHBIC B BHJIE
dhopmyn, Tabmuil, rpaduKoOB, AMATpaMM U
BBITOJIHSAS OOpaTHBIE IEHCTBUS C IIEIIBIO
u3BJeUYCHHs HHGOpMAIK 13 Gopmy,
Ta0IuUII, TPAQUKOB U JIP.; UCXOJIS U3 YCIOBUS
3aJla4yM, COCTABIISATh YHCIOBBIC BEIPAKEHUS,
YpaBHEHHUsI, HEPAaBEHCTBA UHAXO/IUTh
3HAYEHUS NICKOMBIX BEIMYHH;U3JIaraTh 1
0(hopMIIATH pelIeHUETOTHUECKH PaBUIIBHO,
C HEOOXOAMMBIMUTIOSICHEHUSIMU;

— pelaTth ypaBHEHUs, HEPABEHCTBA, CUCTEMBbI
yYpaBHEHHH U HEPABEHCTB, COJIEpIKAIIIE
CTETIeHHbIE, TOKa3aTeNbHEbIE,
norapuMuyecKue, TPUrOHOMETPUUYECKHE
¢bynkuuu (6e30rpaHUYeHHS MO0 YPOBHIO
CJI0)KHOCTH TOX/I€CTBEHHBIX
npeoOpa3oBaHuii); UCIIOIB30BaTh UICIO
KOOPJAMHAT Ha TUIOCKOCTH IS
MIPEACTABICHUS AITreOpandecKux 00HEKTOB
(YpaBHEHUI1, HEPAaBEHCTB, CUCTEM C IBYMSI
MIEPEMEHHBIMH ); HCIIOJIb30BAaTh CBOMCTBA
GbyHKIUH, BXOASAIINUX B YpaBHEHHE, IS
00OCHOBAHUS YTBEPKACHUHN O
CYLIECTBOBaHHH PEIICHUN U 00 UX
KOJINYECTBE; MCIOJIb30BaTh TOTOBBIC
KOMIIBIOTEpPHBIE IIPOTPAMMBI JJIs1 TIOUCKA
IIyTH pelIeHUs] ypaBHEHUIN 1 HEPABEHCTB.

2. Conepxxanne Kypca BHEYPOYHOM J1eATEJIbHOCTH.

10 knacc (34 4)

I. HayanbHble cBegeHNs 1JIs1 pellieHUsl ypaBHeHUi 1 HepaBeHCTB (8 yacoB)

JlelicTBuTenbHBIC YKcaa. MHOXeCTBa. AnreOpandeckie MHOTOUJICHBI.

(Axcuomsbr Oeticmeumenvrulx uucen. Pasnuunvie popmel 3anucu oelicmeumenbHbiX Yucei.
Ipusnaku Oenumocmu. [Jenumocms no mooyaw. Tpeyeonvnux Ilackans. Muooicecmaa.
Kombunamopuxa. Memoo mamemamuueckou unoykyuu. bunom Hviomona. Teopema be3y.
Cxema I'opnepa. Teopema Buema.)

OcHoBHas 1e1b — chOpMUPOBATH Y YUAIUXCS HABBIK PA3JI0KEHHS] MHOTOWIEHA CTEICHH
BBILLIE BTOPOW HA MHOYKHMTENH, HAX0KJICHUE KOPHEH MHOIOYIEHA, IPUMEHATh Teopemy besy u

€e CIEACTBUSA I HAXOXKIACHUS KOPHEM YpAaBHEHHUM BBIIIE BTOPOM, a TAaKXKe YIPOILIEHUs




paIMOHAIBHBIX BRIPAKEHUH MHOTOUJICHA.

Memoouyeckue pexomendayuu. TeopeTmueckuid MaTepuan JaeTcs B BHJIC JICKIUH,
OCHOBHOE BHHUMaHHUE YIeNsIeTcs 0TpaboTKe MpaKTHUEeCKUX HaBBIKOB. OOpaliaercs BHUMaHUE Ha
TO, YTO HCIOJB30BaHHE JTOTO MaTepuajga 3HAYUTEIHHO HSKOHOMHUT BpEeMs TpU pPEIICHUU
MMOIOOHBIX 3aJaHMil Ha SK3aMEHE.

Dopmbl opeanuzayuu: 1eKyus, npakmuieckas paboma.

Buowi desmenvrocmu: nosnasamenvhas.

I1. Pemenne panuoHaJbHbIX ypaBHeHHH U HepaBeHCTB (18 yacoB)

Pannonanbubie ypaBHeHus. CUCTEMBI pallMOHAIBHBIX ypaBHEHUM. PanoHanbHble
HEpaBEHCTBA. YPaBHEHUS M HEPAaBEHCTBA, COJEPIKAIINE a0COTIOTHYIO BEJTUUHHY.
ParmonanbHele anreOpanyeckre ypaBHeHH ¢ MapaMeTpaMu. PannonanbsHble anredpandeckue
HEPAaBEHCTBA C IapaMeTpaMH. Y paBHEHMS U HEPABEHCTBA HAOTPAHUYEHHOM MHOXECTBE.

(Ipobno-payuonanvuvie  ypaeuenus. Iloobop «xopHeii. Memoo HeonpedenénHbix
k03¢ puyuenmos. Pasznooicenue na muoxcumenu. 3amena nepemennou. Bvidenenue nonmwix
keadpamos. OO0HopoOuvie ypasHenus. Cummempuyeckue U  6036pAMHbIE  YPAGHEHU.
Ilapamempuzayus 3adau. Ilpeobpasosanue 00HO20 u3 ypasuenuil cucmemsl. Illonyuenue
oononnumenvrozo ypasuenus. Cummempuunvie cucmemsl. Qb60b6wénnas meopema Buema.
Oonopoonvie cucmemvl. Pasnvie npuémvl pewenus cucmem. [lokazamenbcmea 6adCHbIX
HepaseHcme. J{okazamenbCmeo HepaseHcme ¢ NOMOWbI0 Memooa MamemMamuydeckou UHOYKYUuu.
Pewenue payuonanvuvix nepasencme. Pewenue cucmem payuoHanbHuix HEPAGEHCME.)

OcHoBHas 11e7b — 0TPa0OTKA MPAKTHYECKUX YMEHUN U HAaBBIKOB PELICHUS PallHOHAIBHBIX
ypaBHEHM, HEPABEHCTB M HX CHUCTEM pa3IUYHBIMU crocobamu; (HOpMUpPOBaHHME YMEHUMH
BBIOMPATH pallMOHAIBHBIE CIIOCOOBI PEIICHUSI.

Memoouueckue pexomenoayuu. B Xxo1e u3y4eHus 3TOM TeMbl ydaliuecs 10JKHBI YCBOUTD
OCHOBHBIE CIIOCOOBI PEIICHUs] PALMOHAIBHBIX YPaBHEHMH W HEPAaBEHCTB BBICIIUX CTETECHEH.
Pemenne kaxmoil 3amaum, pa3oOpaHHOM Ha 3aHATHUAX, MPEICTABISAET COOOW METOH peIIeHUs
OomplIOro Kjacca 3adad. OTH METOAbl MOBTOPAIOTCS U YIJIYONISIIOTCA TIpU  pPEIICHUH
MOCTEeNYIOIUX 33/1a4. B Kakao# jgekiuu pa3z0ouparoTcst 3ajauyd pa3sHOrO YPOBHS CIIOKHOCTH.
OT mnpocThIX, MOBTOPSIOLUIMX HIKOJIBHYIO NpOrpamMMmy 3azad (TakKMX HEMHOTO), 10 CIJIOKHBIX
3ajJay, peleHue KOTOPBIX 00ECIIeYMBAET XOPOIIYIO U OTIMYHYIO OLIEHKY Ha 9K3aMEHaX.

Dopmul opeanuzayuu: 1eKyus, npakmuieckas paboma.

Buowi desmenvrocmu: nosnasamenvhas.

II1. O0001mIeHHbIe MEeTOAbI pelleHUus] TPUTOHOMETPHUYECKHX YPABHEHUH M
HepaBeHCTB (8 4acoB)

OcHoBHbBIE TpUTrOHOMETpHUYeckrue (Gopmysbl. TpUroHoOMeTpuueckue (QYHKIMH U MX
cBoiicTBa. CBOMCTBA OOpPATHBIX TPUTOHOMETPHUECKUX QYHKITUNA. TpUTOHOMETPHYECKUE
ypaBHEHHUsI. TPUrOHOMETpUUYECKHE HEPABEHCTRA.

(Tpuconomempuueckue gynkyuu u ux ceoticmaa. l[lpeobpasosearue mpueoHomempuiecKux

gvipascenui. Oopammusie mpuconomempuyeckue QyHKyuu u ux ceovcmea. Pewenue



MpU2OHOMEempU4ecKux ypasHeHui. Peuwenue cucmemmpu2onomempuieckux ypasHeHuu.
Kombunuposarnnule 3adayu.)

OcHoOBHas 11eIb — CUCTEMATHU3alus 3HaHUH 10 pa3aeny « T puronoMerpus»;
copMHpOBATH HABBIKKA 0TOOpA KOPHEH B TPUTOHOMETPHUECKUX YPABHEHUAX Pa3TUUHBIMU
croco6ami (C MOMOIIBIO IMHUYHON OKPYXHOCTH, TOA00POM, rpadMueCKUM M aHATUTHYECKUM
croco0amm); aKTyalIu3UpOBaTh 3HAHUS T10 PEHICHUI0 KOMOMHHPOBAHHBIX YpPaBHEHUH.

Memoouueckue pexomenoayuu. VI3yueHue 3TOM TeMbl MpeanoiaraeT CHCTEMaTH3alUio
MOJTyYCHHBIX 3HAHWH MO TeMe U YIIyOJieHHe HIKOIBHOro Kypca. CHCTEeMaTU3UPYIOTCS CIIOCOOBI
pelLIeHHs] TPUTOHOMETPHUYECKUX YPAaBHEHUI U CHCTEM TPUTOHOMETPHUECKUX ypaBHeHH. Ocoboe
BHUMaHHE Y/ETSEeTCs MPeoOpa3oBaHMsIM BBIPAKEHUH, PEIICHUIO YPaBHEHH, CUCTEM ypaBHEHUH
¥ KOMOMHHPOBAHHBIM33aJaHHUSIM, KOTOPbIE MTPEIaraloTcs Ha UTOrOBOM aTTECTAIHUH.

Marepuan uznaraercs B popme Oecellbl ¢ yUaluMUCS TP TOBTOPEHUH, B (hopMe JIEKLIUU
IPU PACCMOTPEHUHU CIIOXKHBIX TPUTOHOMETPUUYECKHX YpaBHEHUH, mpu orbope kopHel. Ilpum
peLICHUH YPAaBHEHUH HCIONB3YIOTCS KOJJICKTHBHAS, TPYNIOBas W WHAMBHIyaldbHas (OPMBI
paboTsl ¢ yyanmmucsa. KauecTBo yCcBOCHHS TEMBI IPOBEPSIETCS BHIMOIHEHUEM CAMOCTOSTEIbHON
paboThI B TECTOBOM (hopMe Ha MOCIETHEM 3aHATHH.

Dopmul opeanuzayuu: 1eKyus, npakmudeckas paboma.

Buowi desmenvrocmu. nosnasamenvhas.

11 kaacc (34 1)

IV. IlpousBoanas u eé npumenenue (10 yacon)

Texauka nuddepeHupoBanus cIoXHbIX (yHKIHH. Haxoxmenne HanbOombliero u
HaWMEHbIIIEero 3HaueHul GyHKun. [IpunokeHne Mpou3BOIHON K PEIICHUIO 3a71a4.

(IIpumenenue uzuueckozo u 2eomempuiecko20 CMvlCla NPOUIBOOHOU K peueHUIo
npukiaoHulx 3a0ay. Kacamenvnas. Hopmans. Monomonnocmo. dxcmpemym. Haubonvwee u
HaumeHbuiee 3HavyeHue GyHkyuu. 3aoaqu na onmumusayuio. Ilpumenenue npouzeooHou npu
peuleHuy HeKOmopwixX 3a0ay ¢ napamempamiu.)

OcHoBHas 11e7Ib COPMUPOBATH TPAKTUUECKHE HABBIKU IPUMEHEHUSI T€OMETPUUYECKOTO U
(bU3MYECKOTO CMBICIIA TPOU3BOIHOM.

Memoouueckue pexomenoayuu. Matepuai uznaraercsi Ipu pacCMOTPEHUUKOHKPETHBIX
3a/la4 Ha ONTUMM3ALMIO C MPUBJICYCHUEM YUALIUXCSl, IPU 3TOM BBIIENIAIOTCS OCHOBHBIE METObI
Y IPUEMBI X pelIeHUs. YUUTHIBAas CIIOKHOCTb TaKMX 3aJaHUi, Ha ATUX 3aHATUAX MpeolIanaoT
(bpoHTanbHbIE U rpynnoBbie (OpMbI pabOThL. Tak Kak Mpu peleHNH 3aJaHUi Ha PUMEHEHUE
MIPOU3BOIHOM TpeOyeTcs BpeMsi, TO KaueCTBO €€ YCBOEHUS TPOBEPSETCS MPHU BHIMOIHEHUH
JIOMAIITHEH CaMOCTOSATEILHON PaOOTHI.

Dopmbl opeanuzayuu: 1eKyus, npakmuieckas paboma.

Buowi oesmenvrocmu. nosnasamenvhas.



V. I'pad¢uyecknii MeTo pelieHHs ypaBHEHUH M HEPABEHCTB ¢ MapaMeTpaMu
(15 yacon)

WppanuonansHble ypaBHEHUS U HEPaBEHCTBA C napaMmeTpamu. [lokazaTenbHbie 1
norapupMHUUecKue ypaBHeHUs ¢ napamerpami. [lokasarenbHble U JorapugmMuyeckue
HEpaBEHCTBA ¢ MapamMeTpaMu. TpUrOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA C TTapaMeTPaMHU.
Paznuunble TpaHCIIEHICHTHBIC YPaBHEHUS U HEPABEHCTBA C NapaMeTpaMHu.

(Ocnosvr  epagpuueckozo memooa. Memoo uacmuynvix obnacmeil npu peuleHuu
HepageHCcmes u cucmem HepageHCcme, cooepicawux napamempsl. Jloeapugmuueckue ypasrenus u
Hepasencmea. Iloxazamenvuvie ypasHenus u Hepasencmea. Pewenue ypasenenuii u nepagencms,
npu HEKOMOPbIX HAYANLHBIX YCLOBUSIX.)

OcHOBHasi 1eTb — COBEPIIEHCTBOBATH YMEHHUS M HABBIKM pEIIEHUS YPaBHEHUU W
HEPaBEHCTB, HCIOJb3Ysl OIpECNICHUs,, YYUTHIBas OO0JACTh OINPENETICHUs PAacCMAaTPHUBAEMOTO
ypaBHEHHs (HEPaBEHCTBA); IMO3HAKOMHUTH C METOAAMHU pEIICHHs ypaBHEHHMH (HEpaBEHCTB),
KOMOWHUPOBAaHHBIX 33aJaHU TpPU HEKOTOPHIX HAYaJIbHBIX YCIOBUSX C IOMOLIbIO Tpado-
aHAJTMTUYECKOT'O METO/1a.

Memoouueckue pexomenoayuu. MaTepuan H3J1araercsi MpH PacCMOTPEHUU KOHKPETHBIX
YpaBHEHHH, HEPABEHCTB W 3a/JaHUil C MPUBICUCHHEM YYalIUXCS, NPU 3TOM BBIICISIOTCS
OCHOBHBIE METOJbl M NPUEMBbl MX pEIICHUS. YUUTHIBAs CIOXKHOCTh TAKUX 3a/laHHMM, HAa ITHUX
3aHATUAX TpeoOsafaoT (pOHTAIbHBIE W TpYNIOBbIE (OpMBI paboThl. Pemas ypaBHeHHS U
HEPaBEHCTBA C IapaMeTpaMH, eJIecO00pa3HO BHIMOIHATh PAaBHOCUIIbHBIE NTPE0Opa3oBaHus, TaK
KaK IPOBEpKa MOKET OKa3aThCsl BECbMa 3aTPYAHUTEIBHOM.

Dopmul opeanuzayuu: 1eKyus, npakmuieckas paboma.

Buowt oesmenvrocmu: nosnasamenvhas.

VI. OcHoBHBIE BONIPOCHI cTepeoMeTpun (9 yacos)

[IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE: YIOJI MEKY NPAMOU U IIJIOCKOCTBIO; YTOJ MEXIY
IJIOCKOCTSIMU; PACCTOSIHUE MEXKAY IIPSIMOM U INIOCKOCTBIO; YTOJI U PACCTOSTHUE MEKIY
CKpELIUBAIOIIMUMUCS IPSIMBIMU. MHOIOTpaHHUKY: 3a1a4y HA CEUYEHHUs. Terna BpalleHus.
Hexkotopsie IpuéMbl BEIYUCIICHUs OTHOILICHUN B cTepeoMeTpur. IToroBoe noBTOpeHUE.

OcHoBHasi 1eNh — CHUCTEMATH3alUsi W TPUMEHEHHWE 3HAHUH W CIOCO0OB JeHCTBUI
Y4YalUXCs [0 MIKOJIBHOMY KYpCY CTEPEOMETPUMU.

Memoouueckue pexomenoayuu. Ilpu perieHnu cTepeoMeTpHuECKUX 3a1a4 He00X0IMMO
0000IIUTE UMEIOLIMECS Y YUAIIUXCs 3HAHUSA O MHOTOTPaHHUKAX W TejlaX BpaIlCHUS.
Teopernueckuii marepuan (KCIOJIb3yeMbIE CBOMCTBA TN U (OPMYIIBI) KPATKO MOBTOPSIETCS
Ha MEPBOM YpPOKE B XOJIe pelieHHs 0a30BbIX 33Ja4 M0 TOTOBBIM yepTexkam. Oco0oe BHUMaHKE
CJIeyeT yIEIUTh YMEHUAM y4YallUXCs IPAaBUIILHO BBIIIOJIHATE YEPTEK COTIACHO YCIOBUIO
3aJ]auy, a TaKKe «y3HaTh» Ha MPOCTPAHCTBEHHOM YepTEXke IIOCKUE (PUTYPBI C TEM, YTOOBI

CBECTH pelIeHUE 33Ja4unK MOLIaroBOMYy IPUMEHEHHIO CBOMCTB IIIOCKUX (UTYP.

B pasaciic «HTorosoe MOBTOPEHUE» IIPCAIIoaracTCsa IPOBECTH 3aKIHOYUTECIbHYIO

KOHTPOJIbHYIO paboTy mo martepuanam u B ¢opme EI'D, comepxkamryro 3agaHus, aHaJIOTHYHbIE



ACMOHCTPAIMOHHOMY BapHUAHTY (HpGI[HOJIaFaGTCH HCIIOJIb30BAHUC DJJICKTPOHHBIX CPCIACTB

oOyueHus).

@0prl opearnuzayuu. 1eKyusl, npaKkmu4ecKkasi pa60ma.

Buowi desmenvrocmu: nosnasamenvhas.

3. TemaTu4eckoe JIAHUPOBAHME.

10 xaace
(1 YAC B HEJIEJTIO, BCETO 34 UACA).

Koau4decTBo ®opMa OpraHu3aluu 3aHATHIA
Ne HaumenoBanue pa3aenoB
/i 4acoB AyautopHble unu | BHeayauTopHbIe Wiau
TEOPETUUCCKUC IMPAKTUYCCKHUC
1. HayvajbHble cBeleHUs MJIsipeleHust 8
YPaBHEHHI U HEPABEHCTB.
1.1. | JlelCTBUTENBHBIE YUCIA. 2 1 1
1.2. | MHoxecTBa. 2 1 1
1.3. | AnreOpanydeckue MHOTOUYJICHBI. 3 1 2
1.4. | IlpakTukym. 1 1
Pemienue panuoHaJIbHbIXyPaBHEHUH U 18
A HEPABEHCTB.
2.1 PanuonanbHbie ypaBHEHUS. 2 1 1
2.2. | Cucrembl pallmOHaJIbHBIX YPaBHEHUI. 2 1 1
2.3. | PaumonanbpHble HEpaBEHCTBA. 2 1 1
2.4. | YpaBHeHUs U HEPABEHCTBA,COAEPIKALIIHE 3 1 2
aOCOJTIOTHYIO BETHYHHY.
2.5. | PanmonaneHele anredpandyeckue 3 1 2
YpaBHEHUS C TapaMeTpaMu.
2.6. | PanmonanbHble anreOpandeckue 3 1 2
HEPABEHCTBA C NTapaMeTpaMHu.
YpaBHEHMs U HEPABEHCTBA HA 2 1 1
2.7. OIr'paHNYECHHOM MHOYKECTBE.
2.8. | Utorosoe 3aHsTHE. 1 1
III. | OGo0meHHBbIe METOABI PelIeHHS 8
TPUTOHOMETPUYECKUX YPABHEHHI 1
HEPABEHCTB.
3.1. | OcHOBHbBIE TPUTOHOMETPUUECKHUE 1 0,5 0,5
(hOpMYIIBI.
39 Tpuronomerpudeckue GyHKINUU U UX 1 0,5 0,5
CBOIICTBa.
3.3. |CBolicTBa 0OpaTHBIX 1 0,5 0,5
TPUTOHOMETPUYECKHUX (DYHKITHIA.
3.4. | TpuroHOMeTpHUYECKHE YPAaBHEHUSI. 2 0,5 1,5
3.5. | TpuroHomeTpudyeckue HEpaBEHCTBA. 2 1 1
3.6. | Urorosoe 3ansTHeE. 1 1
Hroro: 34 13 21




11 kaacce
(1 YAC B HEJEJIO, BCEI'O 34 UACA).

Ne HaumenoBanue pa3aenoB DI EE0 Dopma opranmsausu 3aHATHH
/i JacoB AynutopHsle unu | BreayautopHsie
TCOPETUUCCKUC HJIN MPAKTUYICCKUEC
IV. | IIpousBoaHas U e€NpUMEHEHHE. 10
4.1. | Texuuka nupdepeHuupoBaHus 2 0,5 1,5
CIIOXKHBIX () YHKITHA.
4.2. | HaxoxaeHue HanOOJIbIIETO 3 1 2
Y1 HaUMEHBIIIET0 3HaUYCHUMN
byHKIIHH.
4.3. | [Ipunoxenue npou3BOAHON K 4 1 3
pEIIeHUIO 3a/1a4.
4.4. | UtoroBoe 3aHATHE. 1 1
V. I'padpuyecknii MeToa pelieHust 15
YPaBHEHHI U HEPABEHCTB C
napaMeTpamu.
5.1. | UppaunoHanbHbIe ypaBHEHUS U 3 1 2
HEPaBEHCTBA C MapaMeTpamMHu.
5.2. | IlokaszarenbHble U JorapudmMudecKue 3 1 2
YpaBHEHUS C TapaMeTPaMH.
5.3. | IlokaszarenbHble U JorapudmMudeckue 3 1 2
HEpPaBEHCTBA C apaMeTpamu.
5.4. | Tpuronomerpuueckue ypaBHEHUS U 3 1 2
HEpaBEHCTBA C IapaMeTpamH.
5.5. PaznuuHble TpaHCUEHIEHTHBIE 2 1 1
YpaBHEHUS U HEPABEHCTBA C
rnapameTpamH.
5.6. | IlpakTuxkym. 1 |
VL OcHOBHBIE BONIPOCHI 9
CTepeoMeTPHH.
6.1. | IIpssMbIe ¥ TIIIOCKOCTH B 2 0,5 1,5
MIPOCTPAHCTBE: YIOJl MEXIY MPSIMON
Y TIJIOCKOCTBIO; YTOI MEXKTY
MJIOCKOCTSIMU; PACCTOSIHUE MEXKIY
MPSAMON U TUIOCKOCTBIO; YOI U
PAcCTOSTHUE MEXKIY
CKPENTUBAIOIIMMHUCS MPSIMBIMHU.
6.2. | MHOrOrpaHHMKY: 3aa4d HA CCUCHUS. 2 0,5 1,5
6.3. | Tena BpameHwus. 2 0,5 1,5
6.4. HexoTopsie nmpuémsl 1 1
BBIYMCIICHHS OTHOIIICHUH B
CTEPEOMETPUH.
6.5. | ITOroBoe moBTOpPEHHE. 2 2
Hroro: 34 9 25




Pecypcbl
1. EI'D: 4000 3agau ¢ orBeTaMu 1o MareMaTHke. Bee 3aganus «3aKkpbIThliil cerMeHT». ba3oBsiii
u npouibHbIN ypoBHH / iox pexd. U. B. Smenko. — M.: UznatensctBo «Dx3ameny, 2020. — 704 c.
2. EI'D 2020. bank 3ananuii. Marematuka. 1000 3aga4. [IpodunsHbiil ypoBeHs. Bee
3amaHus 9actu 2 «3akpeIThiil cermenT» / M. H. Ceprees, B. C. [Tangepos. — M.: 3naTenscTBO
«9x3ameny, 2020. — 336 c.
3. EI'D. Maremaruka. [IpodunbHblii ypoBeHb. 3a1aHUs ¢ Pa3BEpPHYTHIM OTBETOM /
10. B. CagoBununii. — M.: M3parenbcTBO «OK3ameny, 2020. — 656 c.
4. TloarortoBka k EI'D mo marematuke B 2021. bazoBsriit yposens / U. B. fAmenko,
C. A. lllecrakoB. — M.: MITHMO, 2021. — 240 c.
5. TMoaroroBka k EI'D mo marematuke B 2021. IIpodunsHslit yposens / U. B. Smenko,
C. A. lllecrakoB. — M.: MITHMO, 2021. — 240 c.
6. Cepus paboumx TeTpajeil mo kaxmomy Ttumy 3amanwii 1-19 / U. B. Smenko,
C. A. lllecrakoB. — M.: MITHMO, 2021. — 240 c.
7. ToroBumcs k EI'D no maremaruke. TeXHOIOTHS pa3HOYPOBHEBOT'O 0000IIAOIIETO

noBTopenue no maremaruke. Cemenko E. A. - M.: [Ipocsemenue, 2010.

COI'NTACOBAHO COI'NTACOBAHO

[IpoTokon 3acenanus 3aMecTuTeNb JupeKkTopa no YP
MO yuuTesneit ecTeCTBEHHO- /M. A yt/
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I'BOY BpuHBKOBCKOTO Ka3a4bero 31 aBrycra 2021 roga
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