


1. I[ToscuuTenpHAA 3aMIUCKa

IIporpamma cocTaB/ieHa Ha OCHOBE:

(dhenepalbHOTO TOCYAApCTBEHHOTO 00pa30oBaTEIbHOTO CTAaHIApTa CPEIHEro o0Imero oopa3oBa-
HUS, YTBEPKACHHOTO MpuKazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413 B penakiuu mpukasa
Munnpocseuienusi Poccun ot 12.08.2022 Ne 732;

(dbenepasbHON 00pa30BaTeIbHON MPOTPAMMBI CPEIHETO OOIero oOpa3oBaHUs, YTBEPKICHHOU
npukazoM Munnpocsemenns Poccun ot 18.05.2023 Ne 371;

(benepanbHOrO NEPEUHsl AMEKTPOHHBIX 00pa30BaTEeNIbHBIX PECYPCOB, AOMYIIEHHBIX K HUCIOIb30-
BaHUIO MPU PeATU3AIMHA UMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTebHBIX MPOTPAMM
HAYyaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CpeaHero oomero oopa3oBaHms, YTBEPKASHHOTO MpUKa-

30M Munnpocsemenusi Poccun ot 02.08.2022 Ne 653.

HopmaruBHBIN CpOoK OCBOeHMs Mporpammbl — 34 y4eOHBIX HeZelnb MO0 7 y4eOHBIX YacoB B

Hezenro, Bcero 238 yueOHBIX yaca.

Criermuduka mporpamMmbl: porpamma yuuTsiBaeT creruduky Crenuaan3upoBaHHOTO y4eOHO-
Hay4JHOTO LIEHTpa Ypalbckoro ¢genepanbHoro yHuBepcuteta (nanee — CYHI] Yp®Y) u Tpaaummii
MpenojaBaHus MareMatuku B HEM. [IporpamMma siBisieTCsl MPEEeMCTBEHHOM IO OTHOILIEHUIO K
nporpaMMmaM ydeOHOTo mpenmera «Maremarukay, ucnonb3oBaBimmMcs B CYHI[ B 1989-2012
rofax U pa3pabOTaHHBIM aBTOPCKUM KOJUJICKTHBOM IIpPENOaBareiiel MaTeMaTHKO-MEXaHUYEeCKOTO

dakynerera YpdY moxa pykooactsom npodeccopa JI. H. [lleBpuna.

Henu u 3amaun nporpamMmsl: B COOTBETCTBUM C Lenbto U 3aaadaMu CYHI] ocHOBHON Lienbio
u3y4yeHus npeaMera «MareMaTuka» AJis KJIaCCOB T'yMaHUTAPHOTO NPOQMIIA CO3/1aHUE yCIOBUH JUIs

TBOPYECKOTO PA3BUTHS y4YalllUXCs.

3azayaMy U3y4eHUs IPeaMeETa SBIIOTCS:

1) pa3BUTHE KOTHUTHBHBIX U KPEATHUBHBIX CIIOCOOHOCTEN yJaluxcs;

2) dopMHpOBaHUE Y yJaIIUXCS MPEACTABICHUI O COIMANIBHBIX, KYABTYPHBIX U UCTOPUYECKHX
(akTOpax CTAaHOBJIECHUS MaTeMaTUKH; MPEICTaBICHUH O MaTeMaTuKe Kak 4acTH OO0IIeueI0BeUeCKOn

KYJAbTYpbI, YHHBEPCaJbHOM SI3bIKE HayKH, ITO3BOJIAIOIIEM OIMCHIBATh M H3Yy4aTh peajbHbIe

IMPONLECCCHI U ABJICHUA,

3) dopmupoBaHuE y y4alIMXCs MAaTeMaTH4yeCKOro MBIIIJICHUS U MaTeMaTU4YeCKOW KYJIbTYpHI,
YMEHHMH MPUMEHSATh MOJYYCHHbIE 3HAHUS MPHU PEUICHUH Pa3IUYHbIX 3a/1a4, CO3/aHUE OCHOBBI IS

nux I[aJIBHeI\/'II_HCFO MaT€MaTn4dcCKoOIro 06pa3OBaHI/I$I.



2. Coneprxanue Kypca

Haumenosanus
MOJyJIed U TeM

Conepxanue 00y4eHUsI, TEMaTHKa MPAKTHICCKUX 3aHATHH, (QOpMBI
OpTraHM3allMy 3aHATUH, BUJIOB JICATSIILHOCTH O0YYaIOIIIXCS,
MCTIOJIB3yEeMBIX 00pa30BaTEIbHBIX TEXHOIOTUN U PEKOMEH Ty EeMBIX
METOAMYECKUX MaTepHalIOB, TUTEepaTyphl, UHTEpHET-pecypcoB

Monayas 1. Anredpa

Tema 1. HepaBenctBa ¢ oHO#M
MIEPEMEHHOM

KBanpaTHble HepaBEeHCTBA: PELIEHUE C TOMOIIBIO
CXEMaTHYECKOTO MOCTPOSHHS rpaduka KBaJpaTHUYHON (YHKIIHH.
I{enpie HepaBEeHCTBA CTETICHU OOJIBITIE 2 U PAIlMOHAILHBIC
HEPABEHCTBA: METOJl UHTEPBAJIOB.

Tema 2. KBagpaTHblil TpexwieH

Brinenenue nonHoro kBazapara B KBaApaTHOM TPEXUWICHE.
Teopema Buera. Paznoxxenue kBaipaTHOro Tpex4jeHa Ha
JMHENHBIE MHOXKHUTEIIN.

Tema 3. YucnoBbie GyHKIIMN 1
HX CBOMCTBA

[Tonsitne ¢ynkuu. OOnacTh OmMpeneNeHUus W MHOXKECTBO
3HaueHni ¢GyHKmuu. CrmocoObl 3amanust ¢QyHKIWU. [paduk
¢ynkunu. Bo3pactanue u yObIBaHue (yHKUIWH, HaUOOJbIIEE H
HaVMEHbIIICe 3HaUCHHsST (QYHKINU, HYIH (QYHKIHU, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, YETHBIC U HeueTHbIe (QYyHKIMH. CBSA3b MEXKIY
cBolicTBaMM  (YHKIIMM WU CBOMCTBaMH ee  rpadmuka.
[IpeobpazoBanus rpaguKoB (HyHKIIHA.

Tewma 4. PaznnuHbIe YUCIIOBEIE
byHKIHHA

PanmonansHble QYyHKIMA: TUHEWHAs, KBaApaTudHast. OyHKIHS
y=[x|. @yHKIIHUS, ONUCHIBAIOIIAsl OOPAaTHYIO MPONOPIHMOHAIBEHYIO
3aBUCUMOCTb, THIIEpOOIIa.

Tema 5. YpaBHeHus u
HEpPaBEHCTBA C IBYMs
IIEPEMEHHBIMU

I'paduueckas MHTEpIpETALIUS PELICHUS YpaBHEHUH U
HEPABEHCTB C ABYMs NIEpeMEHHbIMU. CHUCTEMA ypaBHEHHMN:
peleHue MoJICTAHOBKOM 1 anre0pandeckuM CII0KEHUEM.

Tema 6. YpaBHeHUs ¢ OAHOM
MepeMEHHOM

Parnmonanbupie U qpoOHO-pannoHanbHble ypaBHeHus. O[3
ypaBHeHMs. CuUCTeMbl ypaBHEHMH M METOJbl HMX PpELICHUs:
MIOJICTAHOBKA, aJredpanyuecKoe CI0KEeHUE, 3aMEeHa HEU3BECTHBIX.

Tema 7. PerieHre TEKCTOBBIX
3a7a4 C MOMOILbIO YPaBHECHUM

Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO PAallMOHAJIBHBIX
ypaBHEHUH. 3a/1aun Ha JBMKEHUE, HA COBMECTHYIO paboTy, Ha
CMECH U CIUIaBBbl, HAa NPOLIEHTHI, IpoUue. [3aadu ¢
LEIOYHCIEHHBIMUA OTPAaHUYEHUSIMU. |

Tewma 8. [lociaenoBaTenbHOCTH

HOHHTHC IIOCJICIOBATCIILHOCTH. CHOCO6I>I 3aJaHUA
nocleaoBaTenbHOCTeH. AprudMeTndeckas ¥ reoOMeTpruIecKast
MIPOTPECCUU: OTIPE/ICTICHUS, OCHOBHBIC CBOMCTBA, (POPMYJIIBI
o0miero ujeHa, GopMysbl CYMMBI IIEPBBIX HECKOJIBKUX YJICHOB.
Pemrenne TeKCTOBBIX 3a7a4 C HCIIOJIL30BAaHUEM CBOMCTB
IIPOTPECCU.

Tema 9. CreneHs ¢
paloHaIBHBIM IMOKa3aTeIeM

CreneHn ¢ eIBIM IToKa3aTeaeM. CBOMCTBA CTEIECHEHN C IEJIBLIM
nokasareseM. [IpeoGpa3oBaHus HPPATMOHAIBHBIX BBIPAKEHUN C
nokazatessimMu 1/2. VickimoueHne upparoHaTbHOCTH U3
3Hamenarens. [IpumeHenne Gopmys COKpaIeHHOTO YMHOKEHUS
JUTSL TIpeoOpa3oBaHus UPPAIMOHAIBHBIX BeIpaxxeHu. KopeHs n-i
CTEINEHU W3 YKCTIa U ero CBOMCTBA.
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Tema 10. UppaunoHaibHbIe
YpaBHEHUS U HEPABEHCTBA

WppanroHanbHble ypaBHEHUS U HEpaBEHCTBA. [ppanmoHanbHbIe
YPaBHEHUS U HEPABEHCTBA: Pa3IMUHbIE METO/IbI PEIICHHUSL. |

Tema 11. Tpuronomerpus

Panunannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC
MPOU3BOJILHOTO yriia. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
yucia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BripaxkeHnue
OJIHMX TPUTOHOMETPUYECKUX PYHKIUN yepe3 apyrue. Dopmysisl
npuBeneHus. Tpuronomerpudeckue GopMyibl: CUHHYC, KOCUHYC U
TAHT€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB, CHHYC U KOCHHYC
JIBOMHOTO yria.

[IpakTrueckue 3aHATUS —
TEMBI

[TpakTrueckue 3aHATH (PAKTUKYM TI0 PEIICHUIO 3a/1a4)
IMPOBOJATCA 11O BCEM TEMaM MOAYJIA 1

Buner nestenbHOCTH U POPMBI
OpraHu3aIK 3aHATUN

3aHATUS OpraHM3ylOTCs B (opMe JEKIHH, NMPaKTUKyMOB IIO
pemieHuio  3adad, KOHTPOJBHBIX  pabor. OOyuarommecs
OCBauMBaIOT IPOrpaMMy B HHJIMBHUAYAJIbHOW, TIPYIIIOBOW,
KOJUICKTUBHOW U ()POHTAIILHON JACATEIHHOCTH

Hcnonb3yembie
06pa3OBaTeHLHBIe TEXHOJIOTUHU

B o0pa3oBarenbHOM MpOIECCe HCIONB3YIOTCS pPa3HOOOpa3HbIe
O6pa3OBaT€J'H>HLI€ u Inegaroru4yeCKuc TEXHOJIOTUU u
METOJAMYECKHE TMPHEMbI (B 3aBUCHMOCTH OT H3y4aeMOW TEMBI,
ocobeHHOCTEH  Kimacca M OTAETBHBIX  OOydaromiuxcs,
YUHTEIIs/TpenoaBaress, paboTaromero B TJaHHOM KJ1acce)

[TepeueHb peKOMEHIyEMBIX
MCTOANYCCKUX MATCPHUAJIOB,
nureparypsl, IHTEpHET-

pecypcoB

OcHnosHnasn 1umepamypa
1. Tanuyxuu M. JI. CoopHUK 3a7a4 1o anredpe 1 8-9
KJIaccoB: Yue0. mocobue s yqanmuxcs. — M.:
[Ipoceemenue, 2009.

2. Hlapvieun . @. Matemaruka: JlJig NOCTYNAOUIUX B BY3bI:
VYu4eb. mocodbue. — M.: [Ipoda, 1997.
3. Makapwviues FO.H., Munowk H.I. Anrebpa: yueOHUK 1y1st 9-
ro Kjacca cpeaneit mkossl. — M.: [Tpocsenienne, 1990.
Jlonoanumensvnan numepamypa
1. Auygppuenxo C. A. u np. COOpHHK 3agad mo airedpe u
navyanam aHammza / CYHII YpI'V. — Exarepun0Oypr, 2011.

2. Bunenxunm H. A. u np. Anrebpa. 9 xin.: Yueb. mocobue mms 9
KI. ¢ yrayOn. — u3ydyeHHeM MareMaTuku. — M.
IIpoceemenue, 2001.

3. MOCKOBCKUI LIEHTP HEMPEPHIBHOTO MATEMATUYECKOTO
oOpazoBanus [InexkrponHsiid pecypc] — URL:
http://www.mccme.ru (nata oopamenus: 25.06.2018).

4. Tlopran nHpOpPMaALOHHO-00pa30BaTEIbHBIX PECYPCOB /
VYpanbckuii penepanbHbli yHUBEPCUTET UMEHH NIEPBOTO
[Ipesunenra Poccuu b.H.EnbiinHa [ DnekTpoHHBIN pecypc]
— URL: http://study.urfu.ru (nata obpamenus: 25.06.2018).

5. Aunygpuenko C. A. w np. Maremaruka: MeTOAUYECKOE
nocobue s Beepoccuiickoit TeTHE# MIKOIBI CHeIMATbHBIX
yuebHo-HayuHbIX leHTpoB / CYHL] Yp®V, 2013.
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Monayas 2. I'eomeTpus

Tema 12. Bextopsl

HampaBnennsiii orpe3ok uiu BekTop. JyimHa (MOayib) BEKTOpA.
KomnHeapHsle, coHanpaBieHHbIE, TIPOTUBOMOIO0AKHO
HamnpaBJieHHbIE, paBHbIE BEKTOpbI. Orepanuu HaJl BEKTOpaMu:
CJIOXKCHHUC, BBIMUTAHUC, YMHOKCHUEC HA YUCJIO. CBoiicTBa
onepanuii. Teopema o pa3yioKeHHH BEKTOpa MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

Tema 13. KoopauHatsl

Koopaunartsl BekTopa. JleicTBHS HaJl BEKTOpaMU B KOOpIMHATAX.
KOOPJIMHATBI CyMMbI BEKTOPOB, BEKTOpPa, YMHOKEHHOT'O Ha
YHCJIO. KOOPJIWHATHI BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIa U
Havana. Kpurepuil KoJuiMHEapHOCTH BEKTOPOB B KOOPAMHATAX.
Koopaunatsl cepenunbl oTpeska. JjirmHa BeKTOpa, pacCTOSHUE
MEXIY IBYMSI TOYKAMHU.

Tema 14. YpaBHeHue npsmoi

YpaBHEHUE JIUHUM HA TJIOCKOCTU. Y paBHEHHUE MPSIMOMN KaK
auHelHas QyHKIusA. YrinoBoit kosddunuent. Kpurepuit
NapajuIeIbHOCTU MPSIMBIX, 3a/1aHHBIX TUHEWHBIMU (QYHKIHSIMH.

Tema 15. Kpusbie BTOporo
nopsiika

YpaBHEHHE OKPYKHOCTHU € IIPOU3BOJILHBIM LICHTPOM U PAJIUYCOM.
B3anmHoe pacnosiokeHHe ABYX OKPYKHOCTEMH.

Tema 16. CooTHOMIEHUS] MEKITY
CTOpPOHAMHU U yriaMu
TPEYroJIbHUKA

Tpuronomerpuueckue GyHKIUU Tynoro yria. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO M (POPMYIIBI TPUBEICHHS IS
yrioB ot 0 7o 180 rpagycoB. @opmyiibl sl BBIYUCICHUS
KOOpPJIMHAT TOYKHU B BEpXHEH MOJIyIUIOCKoCTU. Teopema o
IUIOUIA/IM TPEYTOJIbHUKA Yepe3 CTOPOHBI U YTOJI MEXAY HUMH.
Teopema cunycoB. Teopema kocunycoB. Pemenue
TPEYroJIbHUKOB.

Tema 17. Ckansipaoe
MIPOU3BEICHNE BEKTOPOB

VYron mexay Bekropamu. CKalasipHOE IPOU3BEACHUE BEKTOPOB.
CaolicTBa CKaJISIpHOTO TIpon3BeAeHUA. CKAISIPHOE MMPOU3BEICHUE
B IIPSIMOYT'OJIBHOM CHCTEME KOOpAUHAT. Beruncinenue yria
MEXAy BEKTOPAMH U MPSMBIMHU B MIPSMOYTOJIbHOM CUCTEME
KOOpJMHAT.

Tema 18. ITpaBuiibHBIE
MHOT'OYT'OJIbHUKH

[TpaBriIBHBIE MHOTOYTOJIBHUKH. BriicaHHas n onucaHHas
OKPYKHOCTH IIPAaBUJIIBHOTO MHOIOYrOJIbHUKA. DOPMYIIbI 11
BBIYMCJICHMS ILIOMAAH IPaBUIBHOIO MHOTOYTOJIbHUKA, €T0
CTOPOHBI ¥ PaIUyCOB BIIMCAHHOM U OIMCAHHON OKPYKHOCTEM.

Tema 19. JlnuHa OKpy>XKHOCTH U
IUIOLIAaAb Kpyra

Jmuna okpyxHocty. [Inuna nyru. [Inomans kpyra. [Ltomans
cekropa. [nomans cermenTa.

Tema 20. 3agauu Ha
MMOCTPOCHHUE

OcHoBHbIE 33/]a4l HA TIOCTPOEHHUE: OTPE3Ka, PABHOTO JAHHOMY;
yria, paBHOTO JAHHOMY; JEJIEHUE OTPe3Ka MOTMojIaM; MOCTPOCHHE
OHMCCEKTPUCHI yIiia; MOCTPOEHUE MEePIIEHANKYISpa K MPSIMOii;
MOCTPOCHUE TPEYTOJIbHHUKA 110 TPEM DJIEMEHTaM.

Tema 21. JIBmxenne
TIJIOCKOCTH

[TapannenpHbIN IepeHoc. 3epKajibHas U LIEHTpaJIbHAs
CUMMCTpPUH, TTOBOPOT. IlonsiTHE O TOMOTETHH.

Tema 22. HayanbHble CBEACHUS
CTEpPEOMETPUH

AKCHOMBI CTEPEOMETPUH.

[IpakTrueckue 3aHATUS —

[IpakTuueckune 3aHATHA (MPAKTUKYM TIO PEIICHUIO 3aja4)
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TEMBI

MIPOBOJIATCS 10 BCEM T€MaM MOJYJIS 2.

Bunel nestenbHOCTH U POPMBI
OpraHu3alu 3aHATUN

3aHATHSL OpraHu3yloTcs B GopMme JIeKIHH, MPaKTHKYMOB IO
pelIeHHIo  3agad,  KOHTPOJBHBIX  pabor.  OOyuarommecs
OCBAMBAIOT MpPOrpaMMy B HWHAWBUIYaJIbHOM, TPYIIIOBOM,
KOJIJIGKTUBHOM U ()POHTATILHOMN eATEIHOCTH

Hcnons3yemeie
o0pa3oBaTeNbHbIE TEXHOIOTUU

B o06pa3oBaTensHOM mpoliecce HCHONB3YIOTCS pa3HOOOpa3HbIe
oOpa3oBaTeNbHBIE W TEJarorudeckue  TEXHOJIOTHH |
METOAMYECKHE IMPHEMbI (B 3aBUCUMOCTH OT H3y4aeMOW TEMBI,
0COOEHHOCTEN KJ1acca u OTHEIBHBIX oOy4Jaronuxcs,
yUuTeNs1/mperoaBaTens, paboTaonero B JaHHOM KJ1acce)

[IepeueHb peKOMEHIyEMBIX
METOINYECKUX MATEPHAIIOB,
nureparypsl, IHTepHeT-

pecypcoB

Ocnosnas numepamypa
1. Amanacan JI. C. u np. T'eomerpus. 7-9 kmaccel: yueO.
obmeoOpazoBarenbHbIX opranm3aimii. — M.: [IpocBemienue,
2015.

2. Ilpaconoe B. B. 3agaun no mmanumetrpuu. — M.: MITHMO,
2001.

3. Hlapvieun M. @. Matemaruka: {11 NOCTYNAOIIMX B BY3BIL:
VY4eb. mocodbue. — M.: [Ipoda, 1997.
4. Hlapvieun HU. @. Teomerpus. 7-9 xmaccer: Yuebd. s
obmeoOpasosar. yueb. 3aBenenuit. — M.: [Ipoda, 1998.
Jlononnumensnas numepamypa
5. Anygpuenko C. A. u ap. Coopuuk 3anad reomerpun / CYHI]
YpI'Y. — ExarepunOypr, 2008.

6. 3amaun / MockoBckui LIEHTP HETPEPHIBHOTO
MaTemaTuueckoro oopaszopanus; ['OY ropoma Mockssl 11O
No 57 «[lIarbaecaT cenbMasi MKOJIa» [DIEKTPOHHBIN pecypc]

— URL: http://problems.ru (nata obpamenus: 25.06.2018).
Amanacsan JI. C. n ap. 'eometpus: Jlomn. riaBsl K K. yue0. 8

u 9 ki.: Yueb. nocobue i yyamuxcs K. U KI. ¢ yrIyod.
n3yd. Matrematuku. — M.: [Ipocsemnienue, 1997.

Monayab 3. BeposiTHOCTh M CTATHCTHKA

Tema 23. Cnyuaiinbie coObITHS
U BEpOSITHOCTD

BeposITHOCT, CyMMBI HECOBMECTHBIX COOBITHIL. BeposTHOCTH
CyMMBI COBMECTHBIX COOBITHH. BeposTHOCTH CyMMBI uepe3
MIPOTUBOIMOJIOKHOE COOBITHE. Y CIIOBHASI BEPOATHOCTH COOBITHIA.

BeposTHOCTh TIPOU3BEICHUS COOBITHH.

Tema 24. DneMeHThI
MaTeMaTHYECKON CTaTUCTUKHU

[IpencraBneHre YHCIOBBIX JAHHBIX. TaONUIBL, IUATPAMMBL,
ructorpammebl, rpaduku. Cpemanee apupMeTHIECKOE UYHUCIOBOTO
HaOopa. CBoiicTBa cpenHero apugmernyeckoro. Mona
MeIuaHa YHCIOBOTO HaOopa. Haumbonpiiee u HauMeHbIIEe
3HaueHue. Pazmax. OTKIOHEHUS.

[IpakTrueckue 3aHATHSI —
TEMBI

[IpakTuueckne 3aHATHA (IPAKTUKYM TI0 pEIICHUIO 3aj]ady)
IPOBOJATCS 10 BCEM TEMaM MOAYJS 3.

Bunpr gestenpHOCTH U HOPMBI

3aHATUS OpraHU3ylTCs B (Qopme JIeKUUH, MPAKTUKYMOB IO
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OpraHu3aIy 3aHATUN

pemieHuio  3adad, KOHTPOJBHBIX  pabor.  OOyuarommecs
OCBauMBaIOT IpPOrpaMMy B HHJIMUBUAYAJIbHOW, TIPYIIIOBOM,
KOJUICKTUBHOW U ()POHTAIILHON JACATEIHHOCTH

Hcnonb3yembie
06pa3OBaTeHLHBIe TEXHOJIOTUHU

B o0pazoBaTtenbHOM MpOIIECCE HCIOJIB3YIOTCS Pa3HOOOpa3Hble
O6pa3OBaT€J'H>HI>I€ u Iegarorut4yeCKuc TEXHOJIOTUU n
METOAMYECKHE TMPHEMbl (B 3aBUCHMOCTH OT H3y4aeMOW TEMBI,
ocobeHHOCTEH  Kimacca M OTACTBHBIX  OOydYaromiuxcs,
YUHTEIIs/TipernoaBaress, paboTaromero B TJaHHOM KJ1acce)

[Tepeuens pekoMeHayEMOM
OCHOBHOM JIUTEPATYPBI

1.Mamemamuka. Bepoamunocmos u cmamucmuxa. 7 —9 kaaccol.
Yuebnux 62 uacmsx. Yuebnux ons yuawuxcs
o0bweobpasosamenvHulx yupedcoeHull (bazoevitli yposenv)/ H.P.
Buvicoyxuii, U.B. Awenxo, noo pedaxyuei U.B. HAwenko —M.:
IIpocsewenue, 2023.

2.Mamemamuxka. Bepoamnocms u cmamucmuka: 7—9-e Knaccoi:
0a3086b1ll YpOBeHb: MemoouiecKkoe nocooue Kk npeomMemHno JUHUU
yuebHuko8 no geposmuocmu u cmamucmuxe M. P. Bovicoykoeo,
U B. Hwenko noo peo. U. B. Hwenko.—2-e uzo., cmep. —
Mockea: [Ipocsewenue, 2023.—38 c.

[Iepeuenb AONOIHUTENBHOMN
JIUTEpaTyphbl, METOANYECKUX
MarepuayioB U HTepHeT-

pecypcoB

3. Jlekyuu no Ouckpemuou mamemamuxe. Yacmo I
Kombunamopuxa,: [YVueb. nocobue.]: O.P. 3apunosa, M.I.
Koxomuuxoea. —M.: PY][H, 2012. -78 c.

4. Pacckazvl o mHodcecmaax. 3-e uzoanue/ Bunenxun H. 4. —M.:
MIJHMO, 2005. —150 c.

5. DOnemenmvr meopuu MmHOdCecms: YuebHoO-Memoouueckoe
nocooue/ Cocm.: Kynaeuna T. B., Tuxonosa H. b. —Ilensa: IV,
2014. -32 c.

6. OI. Togppman, A.H. Iyooseuu .150 3a0au no meopuu
sepoamuocmeti. BI'Y

7. Teopusi eeposmnocmeti. Cnpasounoe nocooue Kk peuleHuro
3a0ay.! A.A. Tycax, E.A. bpuuuxosa. -U30-e 4-e, cmepeomun.-
Mu.: TempaCucmeme, 2003. -288 c.

8. Ionynapnas  kombunamopuka. HA.  Budewxun. —
Hzoamenvcmeo «Haykay», 197510.1llenv A. Beposmuocmu:
npumepvl u 3a0aqu. / 4-e uzo., cmepeomunuoe. —M.:MI[HMO,
2016.

Monyas 4. O0001eHHe U CHCTeMATH3AlUS 3HAHU I

Tewma 25. IToBTOpeHue.

[ToBTOpEHME M3YUYEHHBIX TEM MporpamMmbl. O0o00IIIeH e,
yriyOJieHne U cucteMaru3anus 3HaHui. [lonroroBka k
MEPEBOTHOMY HK3aMEHY

[IpakTrueckue 3aHATUSI —
TEMBI

[IpakTuueckue 3aHATHA (MPAKTUKYM TIO PEIICHUIO 3aja4)
MPOBOAATCS MO Teme 25

Buner nestenbHOCTH U POPMBI
OpraHu3aIy 3aHATUN

3aHATUS OpraHM3yloTcs B (opMe JEKIHH, NPaKTUKyMOB IO
pElICHUI0 3aJay, JUArHOCTUYECKHMX M TPEHUPOBOYHBIX pPalOT.
OOyuaromecs OCBaMBAalOT MPOTpaMMy B HHIUBHIYaJIbHOH,
TPYIIIOBOM, KOJUIGKTUBHON ¥ ()POHTATILHOM JESITEIEHOCTH




Hcnons3yemsbie B oOpa3oBarenbHOM Mporiecce HCIOIB3YIOTCS Pa3HOOOpa3HbIe
o0pa3oBaTenbHBIC TEXHOJIOTUH O0pa3oBaTeNbHBIE W TEJArOTMYECKUe  TEXHOJOTHH U
METOAMYECKHE IMpHEMbl (B 3aBUCUMOCTH OT H3y4aeMOW TEMBI,
0COOEHHOCTEN KJ1acca u OTHEIBHBIX oOydJaromuxcs,
yUYuTeNs1/mperoiaBaTessi, paboTaoero B JaHHOM KJ1acce)

[TepeueHb peKOMEHTyEMBIX OcHOBHas JuTeparypa.

METOINIECKNX MAaTEPHUAJIOB, 1. Hlapvieun U. @. Marematuka: /[ nocTynarmnmx B By3bl:
uTepatypbl, MnTepHer- Vue6. nocobue. — M.: IIpoda, 1997.

pecypcos

JlomomHUTEIBHAS IUTEPATYPA.
2. Pewy OI'D: Matemaruka [ OQnexkrponHsiii pecypc] — URL:
https://math-oge.sdamgia.ru/ (nata ob6pamenus: 25.06.2018).
3. Caum Anekcanapa Jlapuna [DnekTponHsiil pecypc] — URL:
http://alexlarin.net (nata oOpamenus: 25.06.2018).

3. [Inanupyemble pe3ysIbTaThl OCBOCHHS POIPAMMBI

VY obyuaromierocst OyayT copMUPOBaHBI CIASAYIONINE MPeAMeTHbIE Pe3yJIbTaThl:

Yucia 1 BBIYUCICHUSA

CB0OOIHO ONEpUpOBaTh MOHATHAMU: KOPEHb N-H CTENEHM, CTENEHb C PALMOHAIBHBIM
[I0Ka3areieM, HaXOAUTh KOPEHb N-i CTEICHU, CTEIEHb ¢ PAlMOHAJIBHBIM I10KA3aTENIEM, UCIIOIb3Ys
IpU HEOOXOIUMOCTH KalbKYISATOp, TNPHUMEHSATh CBOMCTBa KOpPHA N-i CTENEHH, CTENEHH C
palMOHAIbHBIM IOKa3aTeseM. [crnonb30BaTe NMOHATHE MHOXECTBA JIEHCTBUTENBHBIX YHUCEN IIPU
pElIeHNN 3aJad, NPOBEICHUU PACCYKICHUM M JOKa3areiabCTB. CpaBHMBATh U YNOPSAIOYUBATH
JEHCTBUTENBHBIE YUCIA, OKPYIVISTH JECHCTBUTENbHBIE YMCIIA, BBINOJIHATH NPUKUIKY pe3yabTara
BBIYHMCIICHUM, OLIEHKY YU CJIOBBIX BBIPAXKCHUM.

Anredpanyeckue BbIpaKeHUsI

CB0OOIHO omnepupoBaTh MOHATUEM KBAAPAaTHOIO TPEXWIEHA, HAXOAUTh KOPHHU KBaIpaTHOIO
TpéxuieHa. PackinaasiBaTh KBaApaTHBIM TPEXUICH HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUS M HEPABEHCTBA

Pemare nuHelHble M KBaJpaTHbIE YPaBHEHUs, YpaBHEHHs, CBOIAIIMECS K HHUM, APOOHO-
palMoOHaIbHBIE ypaBHEHUsA. Peliars HeCIOKHBIE KBAJIpaTHBIE YPAaBHEHHs ¢ IapaMerpoM. Pemars
JMHEWHbIC HEPABEHCTBA, KBaJpaTHbIC HEPABEHCTBA, UCIIOIb30BaTh METOJl MHTEPBAJIOB, H300pakaTh
pelIeHre HEPAaBEHCTB Ha YKMCIIOBOM MPSIMOM, 3aIIUCBHIBATH PEIICHKE C IIOMOILBI CUMBOJIOB. Pemars
CUCTEMBI [IByX JIMHEWHBIX YPaBHEHUN C JIBYMs IIEPEMEHHBIMH M CUCTEMBI IBYX YPABHCHMH, B
KOTOPBIX OJHO YPaBHEHHE HE SBIIACTCA JIMHEHHBIM. Pelars HECIIOKHBIE CHUCTEMBl HEIMHEWHBIX
ypaBHEHHI ¢ mapamerpoM. IIpuMeHSATh MeTOnbl PaBHOCWIBHBIX IpeoOpa3oBaHUM, 3aMeHBI
NEPEMEHHOM, TpaUueckoro METoAa NMpH pelieHHH ypaBHeHU# 3-ii u 4-ii crtemeneil. Pemars

CHCTEMBI JIMHEHHBIX HEPaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIIUE KBAaJAPaTHOC HEPABCHCTBO,
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n300pakarb pelIeHHue CHCTEMBbl HEPABEHCTB HA YHCIOBOH MpPSAMOH, 3amMChIBaTH pELICHHE C
IIOMOIIBI0 CHMBOJIOB. Peliare ypaBHEHHUS, HEpPaBEHCTBA M HX CHCTEMBbl, B TOM 4YHCIE C
OrpaHUYEHUSIMH, HAIlpUMeEp, B LENbIX 4uciaax. [IpoBoanTh MccienoBaHUsl ypaBHEHUH U CUCTEM
yYpaBHEHHIA, B TOM YHCIIE C IPUMEHEHUEM IpapUUecKuX MpeacTaBIeHu (ycTaHABIUBAaTh, UMEET JIH
ypaBHEHHE WU CHCTEMa YpPaBHEHUH pEIICHMs, €CIM HMEET, TO CKOJbKO, M Tmpodyee). Pemars
TEKCTOBBIE 3a7a41 aJIre0pandeckiuM CIocoOOM C MOMOIIBIO COCTABIEHUS YPABHEHUH, HEPABEHCTB,
ux cucreM. HMcronp3oBaTh ypaBHEHMs, HEPABEHCTBA M MX CHUCTEMbl JJs COCTaBJICHHUSA
MaTeMaTU4eCKOW MOJENIM pEAJbHOW CHUTyalludM WIM IPUKIAOHOW 3a7add, WHTEPIPETUPOBATH
MOJTy4E€HHBIE PE3YJbTaThl B 331aHHOM KOHTEKCTE.

YucJi0BbIE N10C/IEI0BATEILHOCTH H IPOTrPECCHH

CBOOOIHO oOmepupoBaTh MOHATUSIMH: 3aBHCHUMOCTh, (PyHKIHS, rpaduk QYHKIUH, MpsMas
NPONOPIMOHAIBHOCTh, JIMHEWHas (QyHKUWs, oOparHas NPONOPLUOHATBHOCTh, Mapabora,
runepOona, KycouHo-3aaanHas ¢ynkuus. MccnenoBars QyHKIHIO 1Mo €€ rpaduky, ycTaHaBINBaTh
CBOMCTBa (PyHKLMIA: 00OJIACTh ONpENEICHUsl, MHOKECTBO 3HAYCHHUH, HYIU (PYHKIMH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, ITPOMEKYTKH BO3PACTaHMs U YObIBaHMA, YETHOCTh M HEUETHOCTh, HAUOOJIbIIIEE
Y HavMeEHbIlIEE 3HAYCHUS, aCUMNTOTHI. Pacmo3HaBaTh KBaJgpaTU4YHYIO0 (QYHKLIMIO 1O (opmyse,
NPUBOIUTH TPUMEPHl KBAJPAaTUYHBIX (YHKIMA W3 peanbHON KU3HH, (U3UKHA, TECOMETPHUH.
Onpenensath MoJIOKeHHE rpaduka KBaApaTHIHONW (PYHKIIUA B 3aBUCUMOCTH OT €€ KO (PHUIMeHToBR.
Crpouth rpaduk KBaapaTUIHOW (YHKIIMH, OMHUCHIBATH CBOMCTBA KBaJpaTHYHOW (DyHKIHH 1O €€
rpaduxy. Mcmnonb3oBarhk cBoiicTBa KBaApaTWYHON (YHKUIWU A7 pelieHus 3afgad. Ha mpumepe
KkBazparngHou pyHKIIMU cTpouTh rpaduk Gynkiuu y =af(kx + b) + ¢ ¢ momompro mpeodpa3zoBaHmit
rpaduka pyakumm y=f(x). MmmoctpupoBarh ¢ MOMOIIb0 Tpaduka peanbHYH 3aBUCUMOCThH WU
IIPOLIECC MO UX XapaKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpruyecKasi Nporpeccuu

CBoOomHO  omepupoBaThb  MOHATUSIMH:  IOCIENOBATEILHOCTb,  apupMeTHyeckas U
reoMeTpuyecKkass  IPOrpeccuH.  3aJaBaTb  IOCIEIOBATEIIBHOCTH  pPa3HbIMU  CIIOCOOAMHU:
OINUCaTeIbHbIM, TAONMYHBIM, C IOMOIIBIO (OPMYIBl N-TO WI€HA, PEKypPEHTHBIM. BBINOIHATH
BBIUMCIICHUSI C MCIOJIb30BaHMEM (opMyn n-ro uwieHa apu(MeTHUeckod M TeoMEeTpHYeCKOn
Iporpeccuid, CyMMbI MEPBBIX N 4WieHOB. M300pakaTh 4JIEHBI MOCIENIOBATEIbHOCTH TOYKAMHU Ha
KOOPJMHATHOM IJIOCKOCTH. Pemiare 3amauM, CBsI3aHHbIE C YMCIOBBIMHU TOCJEIOBATEILHOCTSIMH, B
TOM YHCJIE 3aJa4d M3 PpeajbHOM XKHU3HM (C HCIHONb30BAHUEM KaJbKYIATOPa, LHU(PPOBBIX
TexHojoruif).  Pacrmo3HaBaTh ¥ NPUBOAWUTH  NPUMEPbl  KOHEYHBIX M OECKOHEUHBIX
MOCIIEIOBATEIbHOCTEH, OTPAaHUYCHHBIX IIOCIIEA0BATEIbHOCTEH, MOHOTOHHO  BO3pacTaOLINX
(yObIBaromux) mocinenoBaresnbHOCTel. IMEeTh mpencTaBieHre 0 CXOAUMOCTH MOCIIEI0BATEIbHOCTH,

YMETh HaXOAUTh CyMMY O€CKOHEUHO yOBIBaIOIIEl reoMeTprudeckoil nporpeccuu. [IpumeHsTh MeTOx
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MaTeMaTH4e€CKOW MHIYKLIUH MPU PEIICHUH 3a/ay.

3HaTh TPUTOHOMETPUYECKUE (YHKLIHMU OCTPBIX YIVIOB, yYMETh HAXOOUTh C HMX IOMOIIBIO
pa3IMyYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroibHUKAa  («pelleHHe  MpSMOYTOJIbHBIX
TPEYTOJILHUKOBY). HaxomuTh (¢ MOMOIIBIO KaJdbKYISITOpa) IJIMHBI M YIJIBl I HETAOTUYHBIX
3HAUYCHUM.

[Tonp3oBarbest hopMysnaamMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUUECKHM TOXAECTBOM IS
HAax0XJICHHS COOTHOILIEHUHA MEKy TPUTOHOMETPUYECKUMH BEJIMUNHAMH.

Jloka3biBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPHUMEHSATh WX JUIS HaXOXKIEHUS
pa3IMYHBIX  BJIEMEHTOB  TPEYrojbHUKA  («pEHIeHHEe  TPEYTrOJIbHUKOBY), TMpPHU  pPELICHUU
reoMeTpudeckux 3aaad. [[puMeHaTh NoaydeHHbIE 3HaHUS IPY PELLICHUH PAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3aJadaX HA HAXOXKJEHHE IUIOIIA/[H, BBIBOAWTH W BIAJETh
TPUTOHOMETpHUSCKUMH (OpMyIaMH JUIs TUIOMIAAW TPEYrojbHUKA, MapajenorpaMmma, pomoa,
Tpamenuu, BHIBOAWTh M TMPUMEHATH QGopmyrny lepoHa u ¢opmyny Ais TUIOHMIAAA BBITYKIOTO
YeTBIPEXYTOJIbHUKA.

HMeTp npeacTaBieHUe O TOMOTETHH, IPUMEHATh B IPAKTUYECKUX CUTYaLUsX.

Hcnons3oBars TeopeMsl UeBbl 1 MeHenast py peIeHnu 3a1ad.

Hcnonb3oBaTh TEOpeMbl O BIUCAHHBIX YIaX, yriax MEXIy XopJaaMu (CEeKyIIMMH) U YIiie
MEXKy KacareIbHOM M XOPIOH MpU PELICHUH I'e€OMETPUYECKHUX 3ajad. J(oka3plBaTh M MPUMEHSTh
TEOpPEMBI O MPOU3BEACHUM OTPE3KOB XOPH, O IMPOM3BEICHUU OTPE3KOB CEKYIIHUX, O KBaApare
KacaTeJbHOM.

Brnagets moHsATHEM KOOpIWHAT HA IUIOCKOCTH, paboTaTh ¢ YpaBHEHHEM IPSIMON Ha MJIOCKOCTH.
Bnagets noHsATHSAME YIIIOBOTO KO3 dUIIMEeHTa 1 CBOOOAHOrO YjeHa, MOHUMATh UX TeOMETPUYECKUM
CMBICII U CBsI3b YIJIOBOro Kod((duimeHTa ¢ Bo3pacTaHWEM W YOBIBaHMEM JIMHEWHOW (DyHKIIHH.
YMerp  pemarb  METOJOM  KOOPAMHAT  3aJa4yd, CBs3aHHbIE C  NApaJIeIbHOCTBIO H
MEePIEHIUKYISIPHOCTHIO MPSMBIX, IEPECEUEHUEM MPSMBIX, HAX0KJICHHUEM TOUEK MePEeCeUeHHUs .

BelBOmMTh M BIAAETh YPAaBHEHHEM OKPYKHOCTH. lcronb3oBarb METON KOOpPAMHAT IS
HAXOXKJCHHS MIepecedeHn OKpYKHOCTE! U MpsAMbIX. Bianets hopMynamu paccTOSHUS OT TOYKU J10
MpsIMOM, TUIOHIAAM TapajuieiorpaMMa B KOOpAWHATaX, UMETh TMOHATHE 00 OpPHUEHTUPOBAHHOU
miomaau. I[lonb3oBarbcsi METOIOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTH €ro IMpU PEHICHUH
F€OMETPUYECKUX W MPAKTUYECKUX 3ajad. [IpUMeEHSTh MeToA KOOpAMHAT B  MPAKTHUKO-
OPHUEHTHPOBAHHBIX FTEOMETPUYECKUX 3aJadax.

Branete noHsTHEM BEKTOpa. YMETh CKJIAJbIBaTh M BBIYMTATh BEKTOPHI, YMHOXKATh HA YHCIIO,
BIAJETh MpaBWJIaMU  TPEYyroJibHMKa W  mapauienorpamma. Bragete  nmpakTUYECKUMHU
MHTEpIpEeTalsIMU  BEKTOPOB. YBEPEHHO IOJIb30BAaThCsl KOOpAMHATaMH BeKkTopa. Branersb

CJIOKCHUCM U BBIYUTAHHUEM BCKTOPOB, YMHOXKCHHEM BEKTOPA HA YHUCJIO B KOOpAWHATAX.
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Nmers mnpencraBnenue o Oasuce (Ha TUIOCKOCTH). PackmanbiBarh BEKTOpPHI MO Oa3ucy.
PacknanpiBaTe BEKTOpBI CHJI C IOMOUIBIO MPOEUUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOLICHUH.
[IpuMeHsTH MoNy4YeHHbIe 3HAaHUS B MPOCTEUIINX (PU3NUECKUX 3a/1auax.

Bianers moHsTHEM CKaJSPHOIO MPOU3BEICHUS BEKTOPOB, MOHUMAaThb €r0 TeOMETPUYECKUU
CMBICI M YBEPEHHO IIOJIb30BaTbCsl €ro BBIPAXKEHUEM B JIEKAPTOBBIX KOOpJMHATAX. 3HATH
TUCTPUOYTUBHOCTh CKAJSIPHOTO TPOU3BENCHHUS U €ro CBA3b C mpoeuupoBaHueM. [IpumeHsTsh
CKaJISIPHOE TMPOM3BEACHUE BEKTOPOB JUIsl HAXOXKIACHUs [UIMH W YIVIOB. Pemare reomerpuyeckue
3a/1a4¥ C MOMOIIBIO CKaJIIPHOTO Mpou3BeAeHus. Mcronb30Barh CKaIsipHOE MPOU3BEICHUE BEKTOPOB
B aireOpandecKux U pU3MYECKuX 3a1adax.

Brnagete NOHATHSAMH NPAaBWIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY/KHOCTH, JJIMHBI JYTH
OKPYKHOCTH ¥ PaJMaHHOM MEPHI yIIa, BBIUMCIATH ILIOIIAb Kpyra U ero yactei. [lonumars cMbIc
yucina 7. [IpuMeHATH MOJyYEHHbIE YMEHHS TpPU PEIICHUU TMPAKTHUUECKUX 3ajad. 3Harb
HCTOPUYECKHUE CBEICHUS 00 M3MEPEHUH JUTMHBI OKPYKHOCTHU U TUIOIIAIA KpyTa.

Hmeth mpencraBieHue o npeoOpa3zoBaHUU IUIOCKOCTH, O ABMKEHHUAX. HaxomuTh ocu, HEHTpHI
CUMMETpUH (UTYp, LEHTPBI TOBOPOTA, HAXOAUTH KOMITIO3ULIUU IPOCTEHIINX MpeoOpa3oBaHUil.

[IpuMeHsTh NBMXKEHMSI IUIOCKOCTH TIPU PEHICHUH TeOMETpHYecKuX 3ajad. lIpumeHsTh
MOJIy4eHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUue€CKUE MOACIIU IJIs 3a7a4 peaJbHON KU3HU
U TPOBOJUTH COOTBETCTBYIOIIME BBHIYUCICHHUS C MPUMEHEHHEM IMON00US U TPUTOHOMETPUUECKUX
GbyHKIMH (TTOJIB3YSACH, TAE HEOOXOIUMO, KaJbKYISITOPOM).

[Tonb30BaThCs KOMOWHATOPHBIM MPABUIIOM YMHOXCHHSI, HAXOJUTh YUCIIO MIEPECTAHOBOK, YUCIIO
COYETAaHUM, TMOJIb30BAaThbCs TpeyrodbHUKOM [lackans mnpu pemieHuu 3agady, B TOM YHCIE Ha
BBIYMCIICHHE BEPOSTHOCTEH COOBITHI.

Hcnonp30BaTh MOHATHE TE€OMETPUYECKOM BEPOSTHOCTH, HAXOIUTh BEPOATHOCTH COOBITHH B
OTBITaX, CBSI3aHHBIX CO CIy4allHBIM BBIOOPOM TOUEK W3 IUIOCKOH (UTYpBI, OTpe3Ka, ITUHBI
OKPY>KHOCTH. HaxomuTh BEpOATHOCTH COOBITUH B OIBITaX, CBA3aHHBIX C HCHBITAHUSAMHU O
JOCTH>KEHMS IEPBOTO YCIIEXA, B CEPUSAX UCIBITAaHUN bepHymin.

NMeTp mnpencraBieHue O CIOydalHBIX BEIMYMHAX M OINO3HABaTh CIIy4alHbIE BEIUYMHBI B
SIBIICHUSIX OKPYXKAIOILLEr0 MUpPA, ONEPUPOBATh MOHATUEM «PACIPEACIICHUE BEPOSITHOCTEH». YMETh
CTPOUTDH paCIpe/IeNICHUs BEPOSITHOCTEN 3HAUCHHUM CITy4alHBIX BEJIMYMH B U3yUYECHHBIX OIbITaX.

Haxomute mMaremarnueckoe OXUIAAHHE W JUCHEPCUIO  CIy4allHOM  BEJIWYUHBI 110
pacrpeneneHuto, MPUMEHTh YHCIOBbIE XapaKTEPUCTUKNA U3YUEHHBIX PacIpeeIeHUI IPU pEeIICHUN
3a/1ad.

Nmets mpencraBieHue O 3aKOHE CIIyYallHBIX YHUCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHOH WM3MEHYMBOCTH, IMOHMMATh MareMaTH4eckoe OOOCHOBaHHME OJIM30CTH YACTOTHI U

BEPOSATHOCTH COOBITHA. VIMETh mpeacTaBieHHE O POJIM 3aKOHA OOJIBIIMX YWCET B TMPUPOAE U
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o0rmiecTse.
B pe3ynbrate ocBOeHUS MpOrpaMMbl 00YJAIOIIUHACS MOJYYUT BO3MOKHOCTh HAYYUTHCS:

1) caMOCTOSTENbHON, TBOPUECKOM U OTBETCTBEHHOM JEATEIHLHOCTH;

2) wMeTojaM [I0Ka3aTeiabCTB M aJNTOPUTMOB pEIICHUS 3a]ad; YMEHHUSIM UX MPUMEHSTb,
MIPOBOAUTD JIOKA3aTEIbHbBIE PACCYKICHUS;

3) HCHoNb30BaHUIO MOHATUHHOTO arapara OCHOBHBIX Pa3zelioB Kypca MaTeMaTHUKU;

4) MOAENUPOBAHUIO  PEATBHBIX  CHUTyallMd, HCCIEJIOBAHMIO TOCTPOEHHBIX  MOJEJNEH,
MHTEPIPETAINH [TOJIyY€HHBIX PE3yJIbTaTOB;

5) BemeHuro Juaiora ¢ JPYTMMH JIIOJbMH, JOCTHKEHUIO B HEM B3aUMONOHMMAHUSA,

HaxO0KJICHUIO OOITUX IIeJIeH U COTPYAHUYECTBY ISl X JTOCTHIKCHHUS;

6) camMo00Opa30BaHMIO Ha TPOTSHKEHMM BCEH JKM3HM; CO3HATEIHLHOMY OTHOLIEHHIO K
HEMpPEpbIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHOW NpodeccHOHANbHOM M 00LIeCTBEHHOU

JACATCIIBHOCTH,

7) oco3HaHHOMY BBEIOOpY Oyaymiell mpodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX

IIJIaHOB.

4. TemaTudeckoe IJIaHUPOBAHHC

[IpuBeneHHbINl HWKE Y4YEOHO-TEMAaTHUYECKHHM TUIaH SBISICTCS npumephviv. Kak mopsaox
W3YYCHHUSI TEM, TaK U KOJMYECTBO OTBOAMMOIO Ha HUX y4EOHOTO BPEMEHU OMPENEISIOTCS KaKIbIM

YUUTCIIEM B 3aBUCUMOCTHU OT YPOBHSA NOATOTOBJIICHHOCTU KOHKPECTHOI'O KJIacCa U APYrux (I)aKTOpOB.

B kadecTBe CCBHUIOK Ha 3JEKTpOHHBbIE oOpaszoBarenbHble pecypchl (DOP) mpuBeneHsl mopsia-
KOBBIE HOMeEpa CTPOK (hefepaqbHOrO MEPEdHsl AEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JOIY-
HIEHHBIX K MCIOJIb30BAHUIO NIPU pean3allii UMEIOIIUX TOCYIapCTBEHHYIO aKKpEAUTaIui0 00pa3o-
BaTEJIBHBIX MPOTPaMM HA4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPEAHETo 0O0IIero oOpa3oBaHMs,

YTBEPKACHHOTO npruka3zoM Munnpocsemenus Poccun ot 02.08.2022 Ne 653.

B toMm uncne: dopma
Ne HaumeHnoBanus Moaysei u Tem Bcero 20P
Jlekuuu | IlpakTtukm | KOHTD.

Mopnyas 1. Aaredpa u HayaJIa aHaJIN3a

1 HepasencTsa ¢ ogHoM 3 3 4 KP 14 71, 83
IIEPEMEHHOU
2 KBaapatHbIii TpexdiieH 10 4 4 KP2yg | 71,83
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B ToMm uucne: dopma
Ne HaumeHnoBanus Moayseit 1 TeM Bcero 20P
Jlekuuu | IlpakTtukm | KOHTD.
314 K 71, 83
HCIIOBbIE GYHKIUHN U UX 10 5 4 KP 1 4
CBOWCTBa
4 Pasznuynbie uncaoBble GyHKIUH 10 5 5 — 71, 83
5|y e epase 71,83
pPaBHECHHUS U HEPABEHCTBA C 10 4 4 KP 2 4
JABYMS TICPEMEHHBIMU
6 | YpaBHEHHS C OMHOM MMEPEMEHHON = 6 3 3 — 71,83
7 Pemenune texcto 3azady ¢ 71, 83
LIEHHE TEKCTOBBIX 3a/1a4 12 5 6 KP 1 1
MOMOIIBIO YpaBHEHUH
8 | ITocemoBaTeIbHOCTH 10 2 6 KP2u | 71,83
9 CrerneHb ¢ paioHa 71, 83
TETEHb C PAIMOHATBLHBIM 2 3 4 KP 1 1
nokaszaresem
10 | Uppamnmona € ypaBHE 71, 83
pPpanroHAIbHBIC YPABHCHHS U 18 Q Q KP 2 1
HEPaBEHCTBA
11| Tpuronomerpus 7 4 2 KP1u | 71,83
Monayasb 2. I'eomeTpus
12| Bekropsr 8 4 3 KP 1y | 77,81
13 | KoopauHaTel 8 3 4 KP1u | 77,81
14| VpaBHeHnune npsmoii 3 1 1 KP 14y | 77,81
15 | Kpusbie BTOpOro mopsjaka 2 2 0 — 77, 81
16 | CooTHOMmIECHNS MEXKTY 77, 81
CTOPOHAMHM M yrilaMu 10 3 6 KP 14
TPEYroJIbHUKa
17 K 77, 81
CkansipHoe pou3BeICHUE 10 4 5 KP 1 4
BEKTOPOB
18 | [IpaBUIBLHBIC MHOTOYTOJIbHUKH 5 2 2 KP 149 | 77,81
19 KPYX 77, 81
JInuHa OKPY>KHOCTH Y IUIOMIA]Tb 10 3 6 KP 14
Kpyra
20 | 3amaum HA IOCTPOCHUE 11 6 KP1u | 77,81
21 | JIBmxeHue 10 5 KP1u | 77,381
22 | HauaibHBIE CBEIEHUS 3 ) i - 77, 81

CTEPEOMETPUU

MonayJb 3. BepoSITHOCTh M CTATHCTHKA
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B ToMm uncne: dopma

Ne HaumeHnoBanus Moayseit 1 TeM Bcero 20P
Jlekuuu | IlpakTtukm | KOHTD.
23 | CnyuaiiHble COOBITUS H BEPOSITHOCTD 16 4 10 KP 24 74
24 | DneMeHThl MaTeMaTHYECKOU 14 4 ] KP 2 4 74
CTaTUCTUKU
Moayab 4. O6001meHune 1 cucTeMaTH3 AU 3HAHU
25 [ToBTOpEHME.

19 8 12 —

IToaroroBka Kk UTOrOBOM aTTECTAIINU

B coomeemcmeuu c

IIpomeskyTOoOUHAs aTTeCcTALMS
P Y aokanvuvimu akmamu CYHI]

B coomeemcmeuu c

Hrorosas arrecranus
8 nokanvuvimu akmamu CYHI]

Urtoro 238 94 119 25

1o

5. HpOMC)KYTO‘IHa}I N UTOTOBasd aTrecCcranui

®opmbl arTecTanuu: auddepeHIupOBaHHbIN 3a4eT MO0 TE€OMETPUN U MUCHbMEHHBIH 3K3aMeH

anrere B 3UMMHIOIO CCCCHUIO, umocoeast ammecmayusi — TOCYAAPCTBCHHAA HWTOTOBasd

arrecranus B hpopme OI'D.

A o e

9.

10.
1.
12.

IIpumepHbIe BONPOCHI KOJJIOKBUYMA 110 TeOMeTPHHU

Cnoxenne BeKTopoB. KoppekTHOCTH onpeaeneHus.

YMHoO)eHue BekTopa Ha uncio. CBoiCTBa.

IlepBbIil KpUTEPUN KOJUIMHEAPHOCTH BEKTOPOB.

PasnosxeHne BekTOpa M0 IByM HEKOJIJIMHEAPHBIM BEKTOPAM.

Bektop nmpoBeieHHbIN K TOUKE, AETSAIIENH OTPE30K B JAHHOM OTHOIIECHUH.
Koopaunatsl BekTopa. KoopauHaTel CyMMbI BEKTOPOB U BEKTOPA, YMHOKEHHOTO Ha YHCIIO.
Koopaunatsl BekTOpa, BEIpa)KEHHBIE Yepe3 KOOPAMHATHI €r0 Havasia ¥ KOHIIA.
Koopaunatsl cepenunbl oTpe3ka. KoopauHaTel TOUKH, JEISIIER OTPE3OK B JAHHOM
OTHOLLIEHUMU.

Paccrosinue mexay nBymst Toukamu. Kpurepuii KoJutMHEapHOCTH B KOOpAUHATAX.
Kpurepuit opToronanbHOCTH BEKTOPOB.

BekropHoe ypaBHEHUE TTPSMOIA.

Ob6miee ypaBHeHue npsiMoii. KoopimHaThl HOpMaIbHOTO M HATIPABJISIFOIIIETO BEKTOPOB.

PaccrosiHHE OT TOYKM 10 IIPSIMOM HA IIIOCKOCTH.

IIpumepHbIe Bonpocsk! 11 ¢epeHIHPOBAHHOIO 324YeTa 110 FeOMEeTPUH
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A O i

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[IpsiMoyTONbHBIE TPEYTONBHUKH.

Mennana TpeyroibHUKa U €€ cBoicTBa. DopMyia sl BEIYUCICHUS.

buccekrpuca tpeyronapHuka u ee cBoiicTBa. opMyra AJisl BEIYUCICHUSA.

BeIcoTa TpeyroipHHKa U €€ CBOWCTBA.

IIponopriroHanbHbIE OTPE3KH.

Jlyu. Tlonynnockocts. [lonsitue BekTopa. KosumnHeapHOCTh M paBEHCTBO BEKTOPOB. Teopema
00 OTKJIaJbIBAHUU BEKTOPA OT IaHHOI TOYKH.

Ornpenenenre cyMMbl BeKTOPOB. KOppeKTHOCTh onpesiesieHrst CyMMbI BEeKTOpoB. [IpaBuiio
TPEYroJIbHUKA CII0KEHUSI BEKTOPOB.

3akoHbI cloxkeHus BeKTopoB. [IpaBuio napamwienorpamma. [IpaBuio MHOrOyrojabHHKA.
Brruuranue BektopoB. [IpaBuiio moctpoeHust pa3HOCTH BEKTOPOB. Teopema 0 pa3HOCTH JIBYX
BEKTOPOB.

[IpousBenenue Bekropa Ha yncio. CBoCTBA MPOU3BEICHUS.

Konnuueapnsie BekTopbl. CBOMCTBO U NMPU3HAK KOJUIMHEAPHOCTH JBYX BEKTOPOB.
[IpumeHeHne BEKTOPOB K pEIIeHUIO 3a1a4. Teopema o cpeiHel JIMHUU TpaIeLyu.
[IpuMeHeHne BEKTOPOB K pelIeHUIo 3a7a4. TeopeMa 0 TOUKe rnepeceyeHus: MeauaH
TPEYroJIbHUKA.

[IpumeneHne BEKTOPOB K PEIICHUIO 3a/1a4. Teopema 0 TOUKE NepeceueHus MPOI0IKEHUN
OOKOBBIX CTOPOH TPATICIIHH.

[IpuMeHeHne BEKTOPOB K peLICHUIo 3a1a4. TeopeMa o 1eJIeHuH OTpe3Ka B 3aJJaHHOM
OTHOILLEHUHU.

PasnoskeHne BekTOpa M0 IByM HEKOJIJIMHEAPHBIM BEKTOPAM.

[IpsamoyronbHas cucteMa koopauHat. Koopaunatel Bektopa. KoopauHaTel CyMMBbI, pa3HOCTH
BEKTOPOB U MPOU3BEJICHUS BEKTOpA Ha yucio. [[pu3HaK KOIMHEAPHOCTH IBYX BEKTOPOB (B
KOOpJIMHATHOU opme).

[Ipumenenne meToaa KOOpPAMHAT K pelieHHIo 3aa4. KoopIMHAThI TOUKH, IEIAIIEH OTPE30K B
3aIaHHOM COOTHOIIEHNU. KOOpIMHATHI TOUKH MepecedeHuss MEIMaH TPEYroJIbHUKA.
YpaBHeHHE NIPSIMOU, IPOXOAAILEH Yepe3 ABE TOUKU. Buabl ypaBHEHUS IPSIMON. Y paBHEHHE
npsaMoii B Buze y=kx+b. I'eomerpudeckuii cMbicn ko3 duiueHTos k u b.

Kpurepuii napamieapsHOCTH ABYX NpAMbIX. Kputepuii nepneHauKyIspHOCTH ABYX NPSAMBbIX.

IIpuMepHBIe BONPOCHI YCTHOIO K3aMeHa M0 reoMeTpuu

1. OKpy>KHOCTb, ONTUCaHHAsI BOKPYT MPABHJILHOTO MHOTOYTOJIbHUKA.
2. OKpYy>KHOCTb, BIIUCAHHAS B PABUJIbHBI MHOTOYT OJIbHHUK.

3. JlnuHa OKpyXKHOCTH. [[1Ha Tyru OKpyKHOCTH.
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4. OcHoBHbIE cBoOMcTBa IIomanu. dopMmyna IUIONIAAd IPOU3BOJIBHOIO YETHIPEXYTOJbHUKA,

IMPaBHUJIBHOT'O N-yroJIbHUKA.

5. @opmyna s BBIUMCIIEHUS IUIOMAnu Kpyra (6e3 BeiBoga). BreiBoa Qopmyinsl ruiomaam

KpPYrOBOTO CEKTOpa.

6. OnpeneneHre  CyMMbl  BEKTOpPOB,  KOppekTHOCTb.  [lpaBmia  mapamienorpamma,

MHOI'OYTOJIbHUKA.
7. CBOIiCTBa CyMMBI BEKTOPOB.
8. Konnuneapuslie BeKTopsl. [1epBblil KpuTepuili KOJSIMHEAPHOCTH.
9. Teopema 0 €IMHCTBEHHOCTH PA3JIOKEHUSI BEKTOPA MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
10. Koopaunatel BekTopa. [[nmuHa Bektopa. Paccrosinue Mexy AByMs TOUKaMU.
11. JlexaproBa cuctema koopauHaT. O01iee ypaBHEHHE MTPSIMOIA.
12. CkansapHoe nmpousseeHue BekTopoB. dopmyna B KOOpIuHaTax, CIE€ICTBUS.
13. CkansipHoe nmpousBeaeHue BeKTOpoB. CBOICTBA.
14. YpaBuenue npsimoii B Bune y=kx+b. CBoiicTBa.
15. YpaBHeHue npsaMoi, TpoxXoasiiei yepe3 ABe JaHHbIE TOUKH.
16. YpaBHeHUE NpsIMOM, IPOXOSAIIEH Yepe3 3aJaHHYIO0 TOUKY U NapauIeIbHON JaHHOW IPSIMOM.
17. JlexapToBa cuctemMa KOOPAUHAT. Y paBHEHUE OKPYKHOCTH.
18. buccekrpuca tpeyroyibHuKa. OTHOIIEHHE OTPE3KOB. ToUKa nepeceyeHus.
19. ®opmyna IIUHBI OMCCEKTPHUCHI.
20. Teopema cuHYCOB (pacIIMpPEHHAs ).
21. Teopema KOCHHYCOB.
22. Paznuunbie HOpMYIBI TUIOMIAAN TPEYTOIHHUKA.
23. Pa3HOCTb BEKTOPOB.
24. IIponsBeneHnE BEKTOPA HA YUCIIO. Y MHOKEHHE BEKTOPA HA CyMMY YHCEIL.
25. IIpou3BeieHME BEKTOPA HA YUCIIO. Y MHOKEHUE YHCIIa HA CYMMY BEKTOPOB.
26. [TpousBeeHrEe BEKTOpPA HA YUCIIO. Y MHOKEHHE BEKTOPA HA MPOU3BEICHUE YHCE.
27. Kpurepuii KOJUTMHEAPHOCTH BEKTOPOB B KOOPIMHATHOM (hopme.

28. JlelficTBHA ¢ BEKTOpaMU B KOOpAWHATHOH (popme. /lenenne oTpe3ka B JaHHOM OTHOIICHHH.

I[IpumepHBIe TeMbI MHCHMEHHOTO IK3aMeHa MO0 ajiredpe B 3MMHIOI0 CECCHIO

1. MeToa uHTEpBAIOB.
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2. Teopema Buera u pacnosiosxeHue KOpHEH KBaJIpaTHOTO TpEX4JIeHa.

3. HaxoxneHre MHOXKeCTBa 3HAUCHUH (PYHKITUH.

4. YpaBHEHUs M HEPABEHCTBA C MOJYJIEM.

5. TlpeobpazoBanus rpaduKoB.

6. Merton oGnacreii.

7. 3ajaun ¢ mapamMeTpoM.

8. HaxoxmeHus palinoHaIbHBIX KOPHEH MHOTOWICHA C HEIBIMH KO3 QUITMCHTAMH.

9. Teopema Buera 1j151 MHOTOYJICHOB.

6. O1ieHKa JIMYHBIX Y4E€OHBIX JTOCTHXKEHHUI 00yJaromuXcs
Texkyuias oneHka

Texymiasi oreHKa MpeAcTaBiseT co00i HENmpephIBHBIN (B XO0l€ M3YYCHHS KaXKIOW TEMBI)
MOHHUTOPHHT Y4eOHBIX JOCTHKCHUN 00yUYaroNInuXcs, CBUACTEIBCTBYIOMNX O CPOPMUPOBAHHOCTU Y
HUX MPEIYCMOTPEHHBIX HACTOSIIEH MPOrpaMMONl 3HAHUHN, YMEHUW, HABBIKOB, YHUBEPCAIbHBIX

Y4eOHBIX ICHCTBUHN, UHBIX.

Texy1ias onieHKa MPOBOAUTCS B (popMe OLIEHUBAHUS PE3yIbTaTOB YCTHBIX OTBETOB 00ydaro-
IIUXCS, UX NMHUCbMEHHBIX (JOMAIIHUX, CaMOCTOSITENIbHBIX, TPOBEPOYHBIX, KOHTPOJIBHBIX U HHBIX)
pabor. OTMeTKH MO0 pe3ylbTaTaM TEKyIleld OLEHKH BBICTABISIOTCS B COOTBETCTBUU CO

CIICAYIOIIUMHU TPEOOBAHUSMMU:

OoTMeTKa «5»: oOydaroluiicss B IOJHONM Mepe OEMOHCTPHpPYET 00pa3oBaTelIbHbIE Pe3yJbTaThl,

SIBJISIFOLITAECS TTPEAMETOM OICHKH;

OTMETKa «4»: 0O0ydaromuiicss JAEMOHCTPUPYET 00pa3oBaTeNbHbIE PE3yJAbTaThl, SBIAIOIINECS
MpeIMETOM OLEHKHU, NpPHU STOM [OMYCKAaeT HE3HAYUTENbHbIE OIMIMOKU (HEJO0YEThl), KOTOphIE

CaMOCTOSITEJILHO MCIIPABIISIET IIPU YKa3aHUM HAa HUX y4uTeNeM (IIpernoaaBaTeiem);

oTMeTKa «3»: o0yuarouuiicss 1eMOHCTpUpyeT 06a30Bble 00pa30BaTeNbHbIE PE3YJIbTATHI, SBISIOLINE
MPEeIMETOM OLIEHKHU, IIPU 3TOM, BO3MOXKHO, JOMYCKAeT OMIMOKH, KOTOPbIE MOKET UCIIPABUTH TOIBKO

MIPU 3HAYUTEIHHON MOMOIIM YUUTENs (MpernoaaBaTens);

OTMETKa «2»: 00y4alonuiicss 1eMOHCTPUPYET HENOCTHKEHHE OOJIbIION YacTH 0o0pa3oBaTeNbHBIX

PE3yNIbTATOB, SIBISIOMIUXCS PEIMETOM OIICHKH, JOMYCKAeT YacThle U TpyOble OUIMOKH, KOTOPbIE HE
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MOKCT UCTIPABUTH JAKC C TIOMOIIBIO YUUTCIIA (HpCHOHaBaTCHH).

OTMeTKa «2)» BBICTABISIETCS TAK)KE B TOM Ciydae, Koraa oOy4yaromuicss He cial MUChMEH-
HyI0 pa0OTy B YCTaHOBJIGHHBIH y4HTeJeM (TpenojaBaTeieM) CpokK, JHO0 OTKazajics OT YCTHOTO

OTBETa Ha ypOKe.

Pa3zBepHyTBIC KpUTEPHH BBICTABICHHSI OTMETOK 33 OTACIbHBIC BUABI YUeOHOU NESATEITHbHOCTH
oOydaromuxcsi pa3pabaTeIBalOTCS KaXIbIM yduTeneMm (MperojaBarelieM), YTBEpXkKAAOTCS Ha
3acenanuu kadeapbl HE MO3JHEE Hayajla Y4eOHOro roja M JOBOASTCS IO CBEIEHUS BCeX

oOydJaronuxcs B IEPBYIO HEACIIO Y4EOHOTO roja.
OTMeTKa NPOMEKYTOYHOH ATTECTAIMH 32 Y4eOHbIN o/

OTmeTka TPOMEXYTOUHOM aTTecTali 3a Yy4eOHbIH TOJ BBICTaBISIETCS Ha OCHOBAHUU
MOJIOKUTETFHBIX OTMETOK 3a KaXKIIyI0 YETBEPTh, CPEIHAS apruPMETHIECKas B MOJIb3Y yUYEeHUKA, TI0

MpaBUIIy MAaTEMATUYCCKOTO OKPYTJICHUA.
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