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JACHUTIIAHBI

OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOUI



1.1. OBJIACTH ITPUMEHEHUS ITPOT'PAMMBbI

[Iporpamma  y4eOHOW  OUCUMIUIMHBI ~ SIBJIAETCS.  YacThlO  OCHOBHOM
npodeccruonanbHol 00pazoBarenbHOM porpammel B cootBeTcTBUU ¢ I'OC CIIO
no npoeccun: 54.01.10. Xymo:kHMK POCHUCH 1O AePEBY.

[Iporpamma  pa3paboTaHa B COOTBETCTBUHU  CO  CIEAYIOIIUMU
HOPMAaTUBHBIMH JTOKYMEHTAMH:

- @enepanphblii 3akoH oT 29.12.2012 r. N 273-®3 «O06 obpa3oBaHuU B
Poccuiickoit @eneparuny (C OCICAYIOIMMMA U3MEHESHUSIMU );

- npuka3z MunucrtepcTBa oopazoBanusi U Hayku Poccum ot 17.05.2012 r. N
413 «O06 ytBepxkaeHUU (HeaepalbHOIO0 TOCYJAapCTBEHHOTO 00pa30BaATEIBLHOTO
CTaHJapTa CpeJHEero oouero oOpa3oBaHus» (3apeructpupoBaH B MuHiocTe
Poccuu 07.06.2012 r. N 24480) (B pea. npukaza ot 11.12.2020 Ne 712);

- npuka3 MuHucrepcrBa npocsenieHuss Poccuiickon ®exepauun  OT
28.08.2020 r. N 442 «O0 yrBepxaeHuu [lopsaka opranuzanuu U OCyIIeCTBICHUS
oOpa3oBaTeNbHOM  JEATENBHOCTU IO  OCHOBHBIM  00I1€00pa3oBaTEIbHBIM
mporpaMmam - o0pa3oBaTeIbHBIM MPOTPaMMaM HayaJdbHOTO OOIIETr0, OCHOBHOTO
oO1iero u cpeanero oouiero o0pazoBanus» (3apeructpupoBad B Muntocte Poccuu
06.10.2020 r. N 60252);

- npuka3 MuHucrepcrBa npocsenieHuss Poccuiickon ®Pepepauun  OT
14.06.2013 1. N 464 «O06 ytBepxkaenuu [lopsimka opranu3aluu U OCyIIECTBICHUS
0o0pa30BaTeNbHON NEATEIBHOCTH 10 00pa30BaTENbHBIM IMPOTrpaMMaM CPEIHETO
npodecCUOHAIBHOTO 00pa3oBaHus» (3apeructpupoBaH B MuHiocte Poccuu
30.07.2013 r. N 29200) (¢ mocnenyroumMu U3MEHEHUSIMU ).

- METOJMYECKHE PEKOMEHJAlMU [0 pealu3alui CpeIHero oOIIero
oOpa3oBaHUsl B TMpeAesax OCBOCHUS 00pa30BaTEIbHOW NPOrpaMMbl CPEIHETO
npodeccruoHanbHOTO 00pa3oBaHus Ha Oa3e OCHOBHOTO 00IIero oOpa3oBaHus (yTB.
MunrnctepctBoM nipocBenienus PO 14 anpens 2021 r.)

- KOHLEMUHUS MPernojJaBaHusi 00111e00pa30oBaTeNbHbIX TUCHUIUIMH C yYE€TOM
npoecCHOHATbHON HAMPaBICHHOCTH MPOTpaMM CPEIHEro MpodhecCHOHATLHOTO

oOpa3oBaHus, pealiu3yeMblX Ha 0a3e OCHOBHOro oOmiero oOpa3zoBaHusi (YyTB.
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Pacnopsoxennem MunncrepcrBa npocsemieHus Poccuiickon ®enepaunu 0T
30.04.2021 Ne P-98).

- mpukaza MwuHucTepcTBa mnpocBenieHus Poccuiickont ®enepamuud OT S
aBrycra 2020 roma N 885/390 «O mpakTh4yecKod MOATOTOBKE O0YyUYaIOIIHUXCS»(C

n3MeHeHus MU Ha 18 Hos10pst 2020 roxga).

1.2.  MECTO JUCHUIUIMHBI B CTPYKTYPE OCHOBHOU

MMPOPECCUOHAJBHOU OBPA30BATEJIBHOM NPOT'PAMMBI:
JlucuunirHa OTHOCUTCS K 00111€00pa30BaTeIbHOMY y4eOHOMY LIUKITY.

[IpakTrueckue 3aHATUS TPOBOAATCA B POpME MPAKTUUECKON OATOTOBKH.

HEJIX U 3AJAYU JUCHUIIVIMHBI — TPEBOBAHUS K PE3YJIBTATAM

OCBOEHUSA JMCIUIIJINHBI:

OcBoeHnue cofiepxanus yaeOHOM AUCIUIUIMHBI «MaTeMaTrka» obecrneunBaeT

JTOCTHKEHUE CTYACHTaMU CICAYIOIIHNX pe3yabmamos:
JIUYHOCHHbBIX:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHKE KaK YHUBEPCAJTbLHOM S3BIKE
HayKH, CPEJCTBE MOJICIUPOBAHUS SBJICHUA M MPOIECCOB, UASIX U METOJIAaX Ma-
TeMaTHUKH;
MOHMMAaHUE 3HAYMMOCTH MaTEeMaTUKH I HayYHO-TEXHHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTUKE KaK K 4acTU 0OIIeueoBeYeCcKon
KYJbTYphl 4epe3 3HAKOMCTBO C MCTOPHEH pa3BUTHUS MaTEMaTHKH, JBOJIOIUEH
MaTeMaTUYECKUX UCH;
pa3BUTHE JIOTUYECKOTO  MBINUICHHS, TMPOCTPAHCTBEHHOTO BOOOpaKeHUS,
aNTOPUTMUYCCKON  KYJIbTYpPbl, KPUTHYHOCTH MBIIUICHUS Ha  ypOBHE,
HeoOxomumMoM st Oynymied  nmpodecCHOHaNbHOW — NESITEIbHOCTH, A
MPOIOJDKEHHST 00pa30BaHUs U CaMOOOPa30BaAHMS;
OBJaJICHUEC MAaTEMAaTUYCCKUMU 3HAHUSMH M YMEHHSIMHU, HCOOXOIUMBIMH B TIO-
BCEHEBHOM KU3HM, JJIsI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIHUIIINH

U JUCIHUIUIMH NpOPEeCcCUOHANIBHOTO ILUKJA, JJIS NOJy4YeHHs oOpa3oBaHUS B



00JacTAX, HE TPEOYIOIMUX YTIIyOJICHHOW MaTeMaTUYECKON MOATOTOBKH;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE caM000pa30BaHuIO, Ha
NPOTSKEHUH BCEW >KW3HU; CO3HATEIbHOE OTHOIIEHHE K HEMPEpPHIBHOMY 00-
Pa30BaHMIO KAaK YCIOBHIO YCTIENTHON MPO(ECCHOHATBHON B OOIIECTBEHHOM /e -
TEJIbHOCTH;
TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW M OTBETCTBEHHOMU
NEeATENbHOCTH;
TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
0o0pa3oBaTebHOM, OOIIECTBEHHO IMOJIE3HON, Yy4e€OHO-HCCIEeI0BATEIbCKOM,
MPOSKTHOW M APYTUX BHUAAX ICATEILHOCTH;
OTHOIIIEHUE K MPOPECCUOHATBHON NEATETbHOCTH KaK BO3MOXHOCTHU y4acTHUS B
pEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npooeM;

MemanpeomMemHuvix:
YMEHHE CaMOCTOATEIBHO ONPEAEHATh LM IECITEIbHOCTH U COCTABIATH IUIAHBI
JEATEIbHOCTH;, CAaMOCTOSITENIbBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTH -
pOBaTh AESATEIBHOCTh; UCIOJIH30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI JOCTUKEHUS
MOCTABJICHHBIX II€Jed W peaju3aluy IUJIAHOB JICSTETbHOCTH; BBIOMPATH
YCIICIIHbIC CTPATETHH B PA3JTUYHBIX CUTYAIUAX;
yMEHHUE TPOAYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
NeATeIbHOCTH, YUUTHIBATh MO3UIIMHU JIPYTUX YYACTHUKOB NESATEIBHOCTH, d(Pdek-
TUBHO pa3peniath KOH(IUKTHI;
BJIaJICHUE  HaBBbIKAMHM  IIO3HABATEJIbHOW, Yy4YEOHO-HCCIEAOBATEIbCKOW U
IPOCKTHON JAEsTEIbHOCTH, HaBbIKAMH pa3pellieHus] MpodsieM; CocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pPEIICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PAa3JTUYHBIX METOO0B MTO3HAHUS;
TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSTEIbHOW  HMHGOPMAIIMOHHO-
MO3HABATEIbHON JIESTENbHOCTH, BKJIIOYAasi yYMEHUE OpPHUEHTHUPOBATHCA B
pa3IMYHBIX ~ MCTOYHUKAX  HMHPOPMAIUM, KPUTHYECKH  OIEHUBATH W

UHTEPNPETUPOBATH UHPOPMALIHIO, MTOJIYYAEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;



BJIAJICHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO M3JaraThb
CBOIO TOUYKY 3PE€HUsI, UCIIOJIb30BaTh aJICKBATHBIE 3BIKOBBIE CPEJICTBA;
BJIaJICHUE  HaBbIKAMU  [O3HABAaTEIbHOM  pediiekcur  Kak  OCO3HAHUS
COBEpPIIAEMBIX JEWCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUM, T'PAHUILl CBOEr0 3HAHUS M HE3HAHUSA, HOBBIX MO3HABATEIbHBIX 3a]a4
Y CPEJCTB ISl UX JTOCTUKCHUS,
LEJIEYCTPEMIICHHOCTh B MOHMCKAX W MPUHITUU PEIIEHUN, COOOPa3UTEIbHOCTh U
WHTYUILMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOC-
IIPUHUMATBH KPAaCOTy U TAPMOHHIO MUPA;

© NpPeOMEeMmHbIX:
c(OpMUPOBAHHOCTh NPEACTABICHUNH O MaTEeMaTUKE KaK YacTH MHUPOBOU
KyJbTYpbl M MECT€ MaTeMaTUKM B COBPEMEHHOW LMBWJIM3ALHM, CIOCO0ax
OIMCAaHUs SABJICHUN PEAIbHOTO MUpPA HA MATEMATUYECKOM SI3BIKE;
c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUYECKUX MOHATHUSAX KaK Ba)KHEH -
IIMX MaTeMaTHYECKUX MOJIENSAX, MO3BOJSIONIMX ONMCHIBATH U M3Yy4aTh PA3HbBIC
IIPOLECCHl U SABJEHMUA; IIOHMMAaHUWE BO3MOXXHOCTH  aKCHOMATHYECKOIO
IIOCTPOECHUS MAaTEMAaTUYECKUX TEOPHIL;
BJIAJICHUE METOAAMM JO0Ka3aTEJIbCTB W QJITOPUTMOB PELICHUSA, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JOKA3ATEIbHBIE PACCYKICHUS B X0 € PELICHUS 3a/1a4;
BJIAJICHUE  CTAaHJAPTHBIMM  IPUEMAMH  PEIIEHUS  PALUOHAIBHBIX H
VPpPALMOHANIBHBIX,  [IOKA3aTEJIbHBIX,  CTEIEHHBIX,  TPUTOHOMETPUUECKUX
YPAaBHEHMH U HEPABEHCTB, UX CUCTEM; UCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IIporpaMmM, B TOM YMCJIE I MTOMCKA IYTH PELICHUS U WUIFOCTPALUU PEIICHUS
YPaBHEHHUUN U HEPABEHCTB;
c(hOpMUPOBAHHOCTD MPEJICTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTEeMaTUYECKOTO
aHAJIM3a M MX CBOWCTBAaxX, BJIAJICHUE YMEHHEM XapaKTEpU30BaTh IIOBEICHUE
GyHKIMNA, WCTOJb30BaHUE TOJYUYCHHBIX 3HAHWM JIS OMUCAHUS U aHaIn3a
peanbHbIX 3aBUCUMOCTEN;
BJIAJICHUE OCHOBHBIMH IOHATHUAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX

reoMeTpUYeCKuX (urypax, HMX OCHOBHBIX CBOWCTBaX; CHOPMHUPOBAHHOCTH
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YMEHHUS paclo3HaBaTh reoMEeTpHYecKrue (Urypbl Ha 4YepTekax, MOJENAX U B
peajbHOM MUpE; MPUMEHEHUE U3YUYEHHBIX CBONCTB reoOMeTpUYecKux ¢Guryp u
dopMyn Ui pelIeHUs TEeOMETPUYECKHMX 3aJad M 3aJad C [PaKTHYECKUM
COZIEPIKAHUEM,;

c(OpMUPOBAHHOCTH MPEACTABICHUN O MPOILECCax U SIBICHUAX, UMEIOLIUX BEPO-
ATHOCTHBIM XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHpE,
OCHOBHBIX OHATHUAX 3JIEMEHTAPHOU TEOPHUH BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OLICHUBATh BEPOSTHOCTU HACTYIUIEHHUSI COOBITHM B IMPOCTEUIIMX MPAKTUYECKHUX
CUTyalMsAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYANHBIX BEJIMYNH;

BJIAICHUE HABBIKAMHU HMCIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIpPH

PCIICHUU 3a1a4.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yuyeOHOM JUCHMINIMHBI U BUAbI Y4e0HO padoThI

Bup y4eOHoii padoTbl Obvem uacos
MaxkcumanbHasi yuedOHasi HATPy3Ka (Bcero) 334
Oobs13aTesbHast ayIMTOPHAs yueOHasi HATPYy3Ka (Bcero) 234
CamocrosiTenbHasi paGoTa 00y4yaromerocs (Bcero) 100
IIpomexyTouHas arTecTanus B popme IK3aMeHa

2.2 TeMaTu4eCKUM MJIaH

KoauuecTtBO
ayJAUTOPHBIX
HanmenoBanue Camocr.
JacoB
pa3aesioB U TeM padora CTy1eHTOB
NpHU 0YHOM

dopme 00yuenust

Paspnen I. « OCHOBBI TPUTOHOMETPHID) o4 15




1. Tpuronomerpuueckue QyHKIUH. 20 5

2. TpUroHOMETpUYECKUE YpaBHEHUS. 14 5)

3. [IpeoOpazoBanusi TPUTOHOMETPUUYECKUX 20 )

BBIPAKCHU.

Paznex |l. «[Ipou3BoaHasn u ee 36 10
NpUMeHeHHe)

Paszngea l11. «BBeneuune B 26 12
cTepeoMeTpPHIO»

1. ITapannenbHOCTh NPAMBIX U IUNIOCKOCTEH 14 6

B IIPOCTPAHCTBE.

2. IlepneHIUKyAAPHOCTD IPSIMBIX H 12 6

IJIOCKOCTEW B TPOCTPAHCTBE.

Paznen |V. «Crenennast pyHKUusD 10 3]

Pa3znen V. «Iloka3areanHasi u 22 12
Jorapupmuyeckas QyHKIUUW»

1. IToka3arenbHas GyHKIUSA 8 4

2. Jlorapudmuyeckas GyHKIHS 12 4

3. uddepennupoBanre noka3areabHON U 2 4

norapupmuueckor QyHKIUI

Pa3nen VI. «IlepBoodpa3znas u 12 14
HHTErpamn

Pa3znen VII. «MHOrorpaHHMKH M TeJa 28 10
BpallleHUS»

1. Muororpannuku. [1nomanu 16 5

MOBEPXHOCTEH U 00BEMBI TE.

2. Tena Bpawmenus. [lnomaaun 12 5




MOBEPXHOCTEH U 00BEMBI TEI.

Pasznea VIII. «9jemMeHTDI 10 4
KOMOUHATOPUKH U TEOPUH

BEpPOSITHOCTE»

Tema «YpaBHeHUS] 1 HEPABEHCTBA. 16 5)
CucremMbl ypaBHEeHM 1 HEPABEHCTB»

Koopannartsl u BeKTOp 10 2
IloBTOpPEHME K IK3aMEHY 9 10
Bcero 234 100

10



COJIEP)KAHUE

Paznen, rema, conepxanue

JloMaiiiHee 3aanue

Paznen 1. OcnoBbl Tpuronomerpuu (54 4.) JIP 11

1. Tpuronomerpuueckue pynkuuu (20 4)

2/2 IloBTOpEeHHE BOTPOCOB, CBA3aHHBIX C T.()., U3 Kypca reOMeTpHH 0a30BOM IITKOJIBI OcH-¢ hopmynel 1 TaO. 3HAYCHUS

2/4  |YucnoBas OKpPY>KHOCTh § 1,2, koHcmekT, NeNe 2, 4, 9-17 (1)

2/6  YucnoBas OKPY>KHOCTh Ha KOOPIAMHATHOM IJIOCKOCTH § 3, NeNe 29-32(1), 35(1), 37(), 44(T), 46(T),

49(T)

2/8 IlomsiTme cMHYyca U KOCHHYCA, HAXOXKICHUE MX 3HAYCHUH TI0 OKPYKHOCTH § 4, NeNe 50-55 (1), 62 (0)

2/10  |IloHsATHe TaHTEHCA M KOTaHTeHca. JINHUM TaHTeHca U KOTaHTeHCa § 5, NeNe 93-96 (1), 100 (B)

2/12 | Tpuronomerpuyeckue GyHKIIMHA YUCIOBOTO apryMEHTa § 6, NeNe 110-113 (1), 115-117 (1)

2/14 | TpuroHnomerpudeckue GyHKIIMH YIIIOBOTO apryMEHTa § 7, NeNe 135-138 (1), 146 (1)

2/16 | @yHKUUA y=sin X, y=COS X, X CBOMCTBa U rpaduk §9, 11, NeNe 168-170 (1), 184 (B)

2/18 | DyHkuuu y=tg X u y=ctg X, X CBOICTBa U rpaduku § 10, 11, NeNe 195-198 (6), 210 (B)

2/20 | Pemienue ympakHEHUH TIO TeMe § 1-15 (xp. § 8), NeNe 273, 266 (0)
2. Tpuronomerpuyeckue ypasHenus (144.)

2/22 | PemieHue NpocTeHIINX TPUTOHOMETPUUECKUX YPAaBHEHUIN 1 HEPABEHCTB C MOMOIIbIO § 16, NeNe 278-282 (1), 284 (1), 303 (1)
OKPYXHOCTH

2/24 | Apkcunyc. Pemenne ypaBHeHHS sin X=a § 18, NeNe 309-311 (1), 313-314 (1), 321 (1)

2/26 | Apkkocunyc. Perenne ypaBHeHUs COS X=a § 17, NeNe 289-291 (1), 293, 294 (1)

2/28 | ApkraHreHc, apkkoTaHTreHc. Penienne ypaBHeHUH y=tg X, y=ctg X. § 19, NeNe 328-329(t), 333(r), 336(1),

340(1)
2/30 | OOmIre MeTo/IbI perieHusI TPUTOHOMETPUUECKUX YpaBHEHUN § 20, 3anucH U yIIpa)KHEHUS B TETPAJIN
2/32  |KoHTposbHas paboTa Mo TeMe.




2/34

AHanmm3 KOHTPOJIBHOU PaboThI, paboTa Ha/l OINOKAMU

NeNe 387-388 (1)

3. IlpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BbIpaxeHuid ( 204.)

2/36

DopMyIibl IPUBEACHUS

§ 8, NeNe 151, 152 (r), 159 (r), 160-161 (6)

2/38

@opMyibl IBOMHOTO apryMeHTa

§ 24, NeNe 462 (1), 467 (1), 470 (6)

2/40

DopMyITbl CyMMBI U pa3HOCTH

§ 21, 22, NeNe 395 (6), 400 (8), 402 (r)

2/42

@opMyIbl CyMMBI U pa3HOCTU. POPMYIbl HOHUKEHUS CTETIEHU

§ 21, 22, NeNe 418 (r), 420 (8), 431 (1)

2/44

DopMyIbl IOHWKEHUS CTETIEHU

§ 25, NeNe 504-506 (1), 520 (r)

2/46

[Ipeobpa3oBanue CymMM B IPOU3BEICHUE

§ 26, NeNe 523-526 (1), 541 (6)

2/48

[Ipumenenue npeoOpa3oBaHui AJis peLICHUS] TPUTOHOMETPUUECKUX YPAaBHEHUH U
HEPABEHCTB

§ 21-26, 3ajanue B TeTpaau

2/50

[Ipumenenue npeoOpa3oBaHui AJIsl PELLICHHUS] TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB

§ 21-26, 3amanue B TeTpagu

2/52

Pemenne ynpaxxHeHni 1o reme

NeNe 500 (6), 514 (6), 515 (6)

2/54

Pemenue ynpaxuenuii no teme. IIpoepounas pabora.

CamocrosiTeqbHbIe padoThl 0 pazgeny (15 4.):

- Vcnonp3yst naHHbIE O IEKapTOBBIX KoopAuHaTax Touek 0, n/6, n/4, n/3, n/2 , IpoaoIKUTh
aHAJIOTUYHBIM 00pa3oM Ha 2, 3 U 4 YeTBepTH.

- [Tonb3ysich yueOHUKOM, PAaCCMOTPETH U 3aIUCaTh, KaK MOCTPOUTh Tpaduku GyHKIUH
y=mf(x) n y=f(kx), ecnu usBecten rpapux GpyHkuu y=f(x), Ha mpuMepe CUHYCOUIbI TN
KOCHHYCOM/IBI.

- Ucnonb3ys popMysibl cuHYyca, KOCHHYCA M TAHT€HCA CyMMBbI apr'yMEHTOB, JI0Ka3aTh
CIpaBeUIUBOCTh (POPMYIT CUHYCa, KOCUHYCa U TaHT€HCAa JIBOMHOTO apryMeHTa.

-«McTopust pa3BUTHUS U CTAHOBJICHUSI TPUTOHOMETPHH.

-«Pemenne TpUroHOMETPUYECKUX YPAaBHEHNUH MTOBBIIIEHHOW CIIOKHOCTH.

Paznea I1. IlpousBonnas u ee npumenenue (364.) JIP 11

2/56

YucoBEIE ITOCIIENOBATEIBHOCTH U UX CBOMCTBA.

§ 29, NeNe 584, 585 (r), 605 (r), 608 (T)

2/58

[Ipenen uncinoBoOM MOCIEA0BATEIIBHOCTH

§ 30, NeNe 639-643 (r)
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2/60

OxpectHocTb ToukH. [Ipenen GpyHkrM Ha OECKOHEYHOCTH

§ 31 m. 1, NeNe 633-636 (1), 669-677 (T)

2/62 |Ilpenen GyHKIHH B TOYKE. § 31 m 2,3, NoNe 681-686 (T)
2/64  |TlepBblii 3ameuatenbHbIN npeaei. [IpoBepounas padoTa mo Teme § 31, 3anucu B Te€Tpaaun
2/66 | OmnpeneneHnue MPOU3BOIHON. 3a/1a4u, TIPUBOASIIUE K TIOHATHIO TPOU3BOAHON § 32, anroput™ HaXOXKIACHUS TPOU3BOIHOMN
2/68 | BerunciaeHue mpou3BOIHBIX OCHOBHBIX (DYHKITUH IO OMPEIEIICHUIO § 32, hbopmyiibr
2/70 | BpruucneHue mpou3BOJHBIX OCHOBHBIX (PYHKIIHI 1O (hopMyniam § 33, bopmynsl u nmpasmiia, NeNe 728-730 (1)
2/72 | BeruucieHue mpou3BOAHEIX 10 Gopmynam. [IpoBepodnas pabora § 33, NeNe 737-742 (r), 751-752 (1)
2/74  |IIpou3BonHas CIOXHON (PYHKIIMH. BBIYYUTH (JOPMYIIBI, 3a/1aHUE B TETPATU
2/76 | YpaBHeHUe KacarenbHOU K rpaduky ¢yHKIH. [eoMeTpruecKuii CMBICT TIPOU3BOTHON § 34, anroputm, NeNe 823, 824 (1)
2/78 | duznvecKkuii CMbICI MPOU3BOAHOM, pEIICHHE Pa3HBIX 3a7a4 3ananus B TeTpagu, NeNe 713-715 (1)
2/80 | [IpuMeHeHHE TPOU3BOAHBIX /IS HCCIIE0BaHUS (PyHKIIMI HA MOHOTOHHOCTh § 35 n.1, anropurm
2/82  |IIpuMeHeHHEe MPOU3BOIHOM JIJIsl OTHICKAHMSI HAMOOJIBIIIETO M HAMMEHBIIIETO 3HAUCHUH § 35 .2, 36, anroputm
byHKIIUN
2/84  |PemieHue ynpaxHEHHI 1O TeMe 1. 4, NeNe 950 (6), 955 (0)
2/86 | Pemienue ynpaxHeHHi 1o Teme 1. 4, NeNe 971 (6), 980
2/88 |Pemenue ynpaxuenuit no teme. KontponbHas padota «IIponsBoaHas v ee npUMeHEHUE»
2/90 | AHanu3 KOHTPOJIHOW paboThl, paboTa HaJ OMNOKaMU

CamocrosiTesibHbIe padoThl o paszaeay (10 4.):

- Vcxons u3 onpeneneHus NpOU3BOAHON U alrOPUTMa HaXOXKACHUS POU3BOJHOM MO
OTIPEICTICHUIO, BEIBECTH MTPOU3BOIHBIC CIEAYIOMUX QYHKIUN: y= X3, y=COS X.

- [logroroButk cooduienue no reme: «Co3nanue nuphepeHnaIbHOr0 HCHHCICHNUS
-IIpon3BoaHas U ee IPUMEHEHUE.

-«IIpenen, cCBSA3aHHBIN C YUCIIOM €

-«Penienne mpuKIaIHbIX 3a7a49».

Pasgea I11. Beenenue B crepeomerpuio (26 4.) JIP 11
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1. ITapanieabHOCTH NPSAMBIX H IJIOCKOCTel B mpocTpancTBe (14 4.)

2/92

AXCHOMEI CTCPCOMCTPHUHU U UX CIICACTBUSA

§1,Ne 5

2/94

Pemenue 3aau Ha MpUMeHEHUE aKCHOM cTepeoMeTpuH. [lapainenbHOCTh NPSIMBIX B
npocTtpancTse. [Ipu3Hak napamienabHOCTH MPSMBIX.

§1,Ne9

2/96 | InddepeHnupoBaHHBIN 3a4eT

2/98 | Pemienue 3a7a4 Ha MPUMEHEHHE TIPU3HAKA MAPAUICTHBHOCTH MPSIMBIX B IPOCTPAHCTBE §2(m. 7,8), NeNe 13 (3.,4)

2/100 |IIpusnHak mapamienbHOCTH NpsMbIX. [Ipr3HaK mapamiensHOCTH NPSMOM U TIOCKOCTH § 2 (m. 9-11), NeNe 16, 18

2/102 | CBoiicTBa mapayijieNibHbIX II0CKOCTel. [IpuMeHeHme K pereHnio 3a1a4 Ha mojooue § 2 (m. 12, 13), Ne 30

2/104 | Pemenue 3ama4 o teme. [IpoBepounas pabota mo teme.
2. IlepneHAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTel B mpocTtpancTBe (12 4.)

2/106 |IlepneHIUKYIAPHOCTH IPSAMBIX B MpocTpaHcTie. [Ipu3Hak nepnenaukyasipHocTs npsimoit 1 | § 3 (1. 14, 15), NeNe 3 (2,4), 7
TJIOCKOCTH

2/108 |CBoiicTBa NEepHEHIUKYASIPHBIX MPSAMOU U IIIOCKOCTH § 3 (m. 17), Ne 15

2/110 |Ilepnenauxynsip U HakjIOHHas. Pemenue 3a1ay no reme § 3 (m. 18), Ne 20, 23

2/112  |TIpu3HaK nepneHAUKYISIPHOCTHU TIIOCKOCTEH § 3 (1. 20), Ne 59 (3.,4,5)

2/114 | PaccrositHue MexIy CKpelMBaOIIMMUCS TpsMbIME. [IpukiiaiHoe 3HaYeHHEe OPTOTOHAILHOTO | § 3, TOBTOPUTH OCH. MOJOXKEHUS TEMBI
IIPOEKTUPOBAHHUS

2/116 | Pemenue pa3Hbix 3aaa4 no Teme. [IpoBepounas pabota mo teme.
Pa3zgen IV. Crenennas ¢pynkuus (10 4.)

2/118 |IloBTOpEeHME MOHATHS CTENIEHU U KBAJAPAaTHOTO KOPHS U3 Kypca 6a30BOM IIKOJIBI. 3anucu B TETpaau

2/120 |IloHsTHE KOpHS n-il CTENEeHu U3 AeUCTBUTEIBHOIO Yncia § 39, NeNe 1066-1073 ()

2/122 |IIpeoOpa3oBaHue BbIpaXXEHUH, cofepKalux paaukaibl. CBoWCTBa KOPHS N-i CTENEHH § 41, NeNe 1121-1126 (1), 1136 (1), 1148 (6)

2/124 |Pemenue ynpaxxkHeHui mo teme. O0001eHrne MOHATHS O TIOKa3aTeNe CTeIICHH NoNe 1185 (1), 1201 (6), 1149 (1), 1150 (6),

1155 (r)
2/126 |Crenennbie pyHKIMH, UX CBOMCTBA U Tpaduku. [IponsBoaHas crerneHHoN GyHKIIUN § 44, NeNe 1250-1253 (1), 1292 (1)
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2/128 | KouTponpHas pabota o Teme
CamocrosiTesibHBIE PadOTHI 10 pa3aesay (6 4.):
- Onupasicr Ha pacCCMOTPEHHBIE PUMEPDI, CIIENaTh BBIBOJ O TOM, KaK BeayT ceOst (QyHKIIMU
BUJa y=X"n, IJe n- LeNoe U: a) 4eTHoe, 0) HeueTHoe (>1). Ha kakue n3BecTHBIC PYHKIUH
OHH TOX0XKHU IO MOBEICHUIO?
- [logroroButk cooduieHne mo reme: «Pa3BuTre MOHATHS YHCTIA: OT HATYpaJIbHOTO Psizia J10
UPPaLMOHATIEHOCTH
Iloxka3areabHas u Jorapugmuyeckas pyHkuum ( 22 4)
1. Iloka3arenbHas GyHkuus (6 4.)
2/130 |Iloka3arenpHast PyHKIUS, €€ cBOMCTBA U rpaduk. [ padudeckoe perieHne moka3aTeIbHBIX § 45, NeNe 1334 (6), 1336 (0), 1338 (0),
YpaBHEHUH U HEPABEHCTB 1341
2/132 |ITloka3arenbHble ypaBHeHUs. [loka3arenpHble HepaBeHCTBA. OCHOBHBIC aHATUTHYCCKHC § 46, NeNe 1357-1360 (1), 1366 (T)
METOZIbl PEIICHUS
2/134 | PeuieHue ynpakHEeHUH MO TEMe. § 46, 47, NeNe 1369 (1), 1407 (1)
2. Jlorapudmuyeckas pynkuus (14 4.)
2/136 |IlousTtue norapudma § 48, NoNe 1433-1438 (1)
2/138 |Jlorapudmuueckas GyHKIus, €e cBOCTBa U rpaduk § 49, NeNe 1467 (1), 1482 (1), 1484 (1)
2/140 |Ilepexon Kk HOBOMY OCHOBAaHHUIO JIorapuQma § 53, NoNe 1596-1598 (1), 1602 (1)
2/142 | Pemuienue ynmpakHEHUH Ha MPUMEHEHHE CBONCTB JIOTapuhMOB NoNe 1504 (6), 1534 (0), 1605 (6)
2/144 | Jlorapudmuueckue ypaBHeHUSI. OCHOBHBIE METO/IBI PEIICHUS § 51, 1547-1555(1)
2/146 | Jlorapupmuueckue HepaBeHCTBA. OCHOBHBIE METObI PEIICHUS NeNe 1572 (6), 1573 (6)
2/148 |Pemenue ynpaxknenuit o teme. [Iposepounas pabora o teme «Jlorapudmuueckue § 52, NeNe 1576-1579 (), 1582 ()
ypaBHEHMS U HEPABEHCTBAY
3. IuddepenuupoBanme nokasarejabHoi u jorapupmuyeckoii pynkumii (2 4.)
2/150 |Yucno e. Harypanbhslit norapudm. Juddepenrpopanue nokasareiabHOH 1 § 54, NeNe 1616-1620 (1)

sorapu@mMuueckoil QyHKuun

15



CamocrtosiTeqibHbIe padoTsl 0 pazgeny (12 4.):

- «3HAUCHME U UCTOPUS MOHATHUS JIOTapr(mar.

- «Pemenue 3aganuii Ha npeoOpa3oBaHue JOrapUPMHUUECKUX BBIPAKEHUI.

- «Pemmenne nokazaTenbHbIX U JOrapu(PMUUECKUX YPAaBHEHUI U HEPABEHCTBY.

Pasznen V. IlepBooOpa3nas u marerpaa (12 4.) JIP 11

2/152 |IlepBoo6Gpa3zHas. OcHOBHBIE (DOPMYIBI ISl HAXOXKIECHUS TIEPBOOOPA3ZHBIX § 37 m. 1, NeNe 984-986 (1), 987(1)
2/154 |IlpaBuia OTHICKaHHS TIEPBOOOpPA3HBIX. Pelenne ynpaxHeHul Ha HaX0XKICHHUE § 37 . 2, NeNe 994 (1), 995 (1)
MEPBOOOPA3HBIX
2/156 |Heomnpenenennslii uaterpan. OnpeneneHHblil HHTerpai. 3aAa4uu, MPUBOASIINE K MOHATHIO § 37 m. 3, NeNe 997-999 (1)
OIIpE/IEICHHOTO UHTErpaJia
2/158 |Teopema HptoTona-Jleitouuia. Haxoxaenue onpeaeneHHOro HHTErpaia mno gpopmyne § 38, m. 3,4, NeNe 1021-1022 (1)
Herotona-JleiiGnnma
2/160 | KonTpompHas pabota o teme «MHTErpai u ero mpuMeHEHUE)
CamocrosiTeqnbHbIe padoThl 0 pazaeny (14 4.):
- [lonroroBUTH COOOIIEHNS IO TEMAM:
«buorpadus Hetotona u JleliOHMIIa, UX TOCTUKEHUS B HAYKE»
«Co3/1aHue UHTETpaJIbHOTO UCYKUCIIEHUS U €T0 IPUMEHEHUE B TEOMETPUH U (PU3UKE»
Pasznen VI. MuororpanHuku u Tejia ppamenus (28 4.) JIP 11
1. Muororpannuxu. Iliiomann nosepxnocreii u o0bemsI Tea (16 4.)
2/162 |IlonsTne MHOTOrpaHHMKA. [Ipu3Ma u ee ceueHus 3ananue 1, B.1-4
2/164 |Ilapannenenumnesn u ero ceueHus. CUMMeTpUs napasienenunena 3ananue 2, B.2
2/166 |Ilupamupa u ee ceyeHus. YceUeHHas MUpaMuia 3anmanue 3, B.3
2/168 |IlpaBunbHas nupamuaa. [IpaBuibHbIE MHOTOTPAHHUKH 3ananue 5, B.3,4
2/170 |Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUIN M HAXOXKACHUE MX TIIOMIAIeH 3aJlaHuE B TETPaan
2/172 | Pemienue 3aga4 Ha HAXOXKJICHHUE TUIOIIAeH MOBEPXHOCTE MHOTOTPAHHUKOB ctp. 155 unrars «llnaroHoOBEI TENTAY
2/174 | OOBEeMBI MHOTOTPAaHHUKOB-OCHOBHBIE (hOpMYJIbl. Perienne 3ajay Ha HaxoxIeHHe 00bEMOB 3ananue 3, B. 4
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2/176

Pemienue Pa3HbIX 3a1a4 110 TEMC <<MHOFOI‘paHHI/IKI/I»

VYYUTH KOHCIIEKT.

2. Tena Bpamenns. [lnomanmn noBepxuocreii u 00beMbl Te (12 1)

2/178 |lmnuunp u ero cedeHus. BnircanHas u onmvcaHHast TPU3MBbI 3amanne 4, B.1
2/180 |Konyc u ero ceyenus. Bnucannas 1 onucanHasi mupaMuibl § 6 (. 55-57), NeNe 9, 13
2/182 |Illap u cepa. Ceuenus mapa, CAMMETPHS I1apa § 6 (1. 58-60), Ne 29
2/184 | Pemenue 3ama4 o teme «Tema BpameHus» § 6, NeNe 4, 19, 45
2/186 | OOBeMBI 1 TOBEPXHOCTHU Tel BparieHusi. OCHOBHBIE (pOPMYITBI § 8 NeNe 1, 12
2/188 | Pemienue 3a7a4 Ha HaXOXKAeHHE 00beMOB Ten BpatieHus. KonTponbHas padorta o reme § 8, NoNe 11, 42
«MHOTOrpaHHUKH U TEJIa BPAILICHUS»
CamocrosiTesqibHbIe padoThI 10 pa3aeay (10 4.):
- «[IpaBUsIbHBIE MHOTOTPAHHUKNY.
- «3Be31uaThie MHOTOTpaHHUKH. KpHUCTaIbI-IpUpOIHBIE MHOTOTPAHHUKI.
- MI3rotoBUTH MOJIETTM MHOTOTPAHHUKOB.
- «[Inomaap MOBEpXHOCTH YACTEN IIapay;
- Mozaenu Ten BpameHus
Pasgea VIII. DiieMeHTHI KOMOMHATOPUKH U Teopuu BepositHocTei (10 4.) JIP 10
2/190 |Craructuyeckas 00paboTKa JaHHBIX 3aaHue B TETpaau
2/192 |TIpocTteiiue BEpOATHOCTHBIE 33]/1a41 Kiacc-a popmyna BeposiTHOCTH, 3a/1aHUE B
TeTpaau
2/194 | Coueranus u pa3MenieHUs 3aJJaHUE B TETPAIA
2/196 |®opmyna bunoma HeroToHa 3ajanue B TETpaau
2/198 | CnygaitHbie COOBITUSI U UX BEPOSITHOCTH 3agaHue B TETpaau

CamocrosiTesibHBIE padOTHI 10 pa3aeay (44.):
- «SIx006 beprymm».
- [TonroroButhk coobmieHre Ha TeMy: «OT a3apTHBIX UTP K TEOPUU BEPOSTHOCTH.
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Tema «Cucremsl ypaBHeHuil 1 HepaBeHcTB» (16 4.) JIP 11

2/200 |PaBHOCHILHOCTH YpaBHEHUI § 55 m. 1,2, NeNe 1664-1665 (B)
2/202 |IIpoBepka kopHei. O moTepe KOpHEH. § 55 m. 3,4, NeNe 1671 (6), 1674 (1)
2/204 | OOmmMe MEeTObI PEIICHUsT ypaBHEHU § 56 m. 1,2, NeNe 1681 (6), 1693 (06)
2/206 |Pemienne HEpaBEHCTB C OJHOU MTEPEMEHHOM § 57 m. 1,2, NeNe 1748 (6), 1751 (6)
2/208 |PemieHue HEPABEHCTB C OJHOM MEpEMEHHON § 57 m. 3,4, NeNe 1755 (1), 1768 (0)
2/210 | Cuctembl ypaBHEHUI § 58, NeNe 1809 (1), 1810 (6), 1812 (1)
2/212 | Pemuienue ynpakHEHUH 1O TeMe NeNe 1844 (6), 1849 (0), 1852
2/214 | KonTponpsHas pabora mo teme «CHCTeMbl ypaBHEHHI U HEPABEHCTBY

3. Koopaunarel 1 BeKTOpHbI (10 4.)
2/216 |BBeneHHE NeKapTOBBIX KOOPAMHAT B IPOCTPAHCTBE. PaccTosiHUE MKy TOUYKAMH, 3anucu u 3a7jaHus B TETPaau

KOOPJIMHATHI CEPEANHbBI OTPE3Ka
2/218 |CummeTpus B TeOMETPUH, B IPUPOJE U TEXHUKE. JIBIKeHNe, MapaiedbHbI IEPEHOC U § 4 (m. 26, 27), Ne 18

nogo0Oue B MpOCTPaHCTBE
2/220 | Yrael MeXAy CKpEIMBAIOIIUMUCS MPSIMBIMH, IPSMON U TIOCKOCTHIO, TNIOCKOCTIMU § 4 (m. 31-33), NeNe 35 (3), 46 (1)
2/222 | BekTopsl B ipocTpaHcTBe. [[eficTBHS Ha/l BEKTOPAMU B MPOCTPAHCTBE § 4 (. 35, 36), Ne 50, 55, 60
2/224 | Pemenue 3ama4 no teme. [IpoBepounas pabota mo teme.

CamocTosiTenbHble paboTHI 110 pazaeny (2 4.)

- By4nTh caMOCTOSATENHHO TI0 YUSOHUKY U CAETATh 3aIMMCH MO CIEAYIOIIMM BOIIPOCAM:

KOOPJIMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpaMH, CKaJSIPHOE MTPOU3BEICHNUE BEKTOPOB,

pasyiokeHre BEKTOPOB MO TPEXMEPHOMY Oazucy.

- [logroroButk coobmenune mo reMam: «OT 3emMIeMepHs K TEOMETPUH: Pa3BUTHE TEOMETPHH

Kak Haykn», «EBkinaoBa reomeTpust u reometpus JlobaueBckoro», «CUMMETpHS B IPUPOIE

1 TEXHUKE»

IHoBTOpenue k 3xk3amenam (10 4.)
2/226 |Ob6obmaromiee MOBTOPEHHE O pasaeny « TpuroHoMeTpusi». 3ananue B TETpaan

18



2/228

Pemenue pa3nuyHbIX 3aj1a4 ¢ UCTIOJIB30BAaHHEM IPOM3BOAHOM U epBO0Opa3zHoil. OTpaboTka
YMEHHUS JEHCTBOBATH M0 AITOPUTMY

3anaHue B TETpaau

2/230 |3akperieHue YMEHHS MCIIOIb30BaTh OCHOBHBIE METOIbI PEIICHHS YPABHCHHUI M HEPABEHCTB | 3aJjaHuE B TETPAIH
Ha TIPUMEpPE CTEMEHHBIX, IOKA3aTEIBHBIX U JTOTapu(OMUIECKUX PYHKIIUN

2/232 | PaccmoTpeHure THUITOBBIX 3a1a4 pasnuena «l'eomeTpus» 3agaHue B TETpaau

2/234 | Pemienue 3aqa4 U3 CMEXHBIX Pa3/IeIioB. 3anaHue B TETpaau

CamocrosiTesibHbIe padoThl o pasaeny (10 4.):
- [IoBropenue. [loaroroBka k sxk3ameny

IIpuxkaagHO MOIYJIb

Ne n/m | Tema pa3gesia (MM TemMa pasjesia M TeMbl YPOKOB) Peanm3zanumn BOCIIMTATEJIHHOI'O
NMOTEHINAJIA YPOKa
(BuABI U (OPMBI AEATEJIbHOCTH)
1 Paznen: OcHoBbl Tpuronomerpuu; tema: lIpumenenue tpuronomerpun B | Jlekius (1 yac)
KOMITBIOTEPHOHU rpaduKe.
2 Paznen: Beenenue B crepeometpuito; Tema: Crtepeomerpusi U namsTHUKH | CemuHap (2 yaca)
aApPXUTEKTYPBHI.
3 Paznen: DnemMeHThl KOMOMHATOPUKHU U TEOPUU BeposiTHOCTeH; TeMa: Pemenue | [Tpaktuka (2 yaca)

MPAKTHYCCKHUX 3aJa49 Ha BBIYMCJICHUC IIPOLICHTOB.
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Ko MTM4HOCTHBIX pe3ysbTaToB peaan3aluy NporpaMMbl BOCIIUTAHHUSA |
JIP 1- oco3Haromuii ce0s rpaXTaHUHOM M 3alIUTHUKOM BEJIMKOW CTPaHBbI;
JIP 10-3aboTsimumiics o 3alIUTe OKPY>KAIOIIEH Cpeibl, COOCTBEHHOM U UyKOi O€30MacHOCTH, B TOM YHUCIIE IIU(POBOH;

JIP 11- nmposBisironuil yBaKeHHE K 3CTETUUECKUM IIEHHOCTSM, 00JIaJaloliii OCHOBAMH 3CTETUUECKOU KYJIbTYpPHI.
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeOoBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzanus ydyeOHOW NUCHUIUIMHBI TpeOyeT Haiuyus ydeOHOro KaOMHeTa
TEOPETUIECKOr0 00yUEHHSI.

O6opynoBaHue yueOHOTO KaOMHeTa:
—II0CA/I04YHbIE MECTA MO0 KOJIUYECTBY 00YyUaIOIINUXCS;
—pabouee MeCTO MpenojaBaTeis;
—CTOJI KOMITbIOTEPHBIN;
—IOCKa MeJoBast (MapKepHasi)

TexHnueckue cpeacTBa 00yyeHUS:

KOMIIBIOTEP CTaHAAPTHOW KOMILJIEKTAL[IU

JlanHast mporpamma st 00ydeHust uaBanuaoB u aui ¢ OB3 peanusyercs ¢
COOJIIO/IEHUEM CIIEAYIONIUX YCIOBUM:

- I UL ¢ HAPYHWICHHAMHA OIIOPHO-ABHUIATCIIBHOI'O allllapaTa (CBO60,ZIHO€
MNCPCABMIKCHHUC 110 AyAUTOPHUHU BO BPCM:A 3aHATHA, MEHBIINH 00BEM IMPAKTHYCCKHUX
pa60T N UX KOJIMYCCTBO, YBCIIMYCHUC CPOKOB IIOATOTOBKHU K 3a4YCTHBIM pa60TaM);

- JUIs JIMIl C HapylleHusIMH ciyxa ([ocajka Ha TEepBOM — BTOpOM MapTe;
oOecrieueHre JUIAKTUIECKMMU MaTepruaiaMy B TICYaTHOM U B AJIEKTPOHHOM BUJIE);

- U JIMIl C HapylieHUsIMA 3peHus (mocajka Ha TEepBOW — BTOpPOM MapTe;
obecrieueHre JUIAKTHIECKUMU MaTepuaiaMy B TICYaTHOM U B DJICKTPOHHOM BHUJIE).

Yacte copepxkaHusi ydeOHOM JUCHMIUIMHBI MOJXKET OBITh peain30BaHa C
NPUMEHEHHEM DJISKTPOHHOTO OOy4YeHHS MW JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUMH.

3.2. HupopmaniuonHoe odecrneyeHue 00y4eHus

OcHoBHas JMTEpaTrypa
- Marematuka: anrebpa U Hadajla MaTEeMaTHUYECKOTO aHalIM3a, reoMeTpus. Anredbpa u
Hayaja MaTeMaTHYEeCKOTO aHanu3a (0a30BbIA M YIITyOJEHHBIA YPOBHH) (B 2 YacTsIX)
00O «IIpocemienue» Y.1.: Mopakosuu A.I'., CemenoB IL.B.; U.2.: MopakoBuu
A.I'. m np., mox pexn. Mopakosuua A.I'.' 2021.



- JIIEKTPOHHBIE yueOHbBIE TOCOOUS:

1) DnexTpoHHO-OMOIMOTEeYHAst cucteMa «Lectay:

Marematuka: anreOpa M Hadajla MaTeMaTHMYECKOro aHaiu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTU4YEeCKOro aHanu3a (0a30BbIM M YIIyOJNEHHBIA YpOBHHM) (B 2 4YacTsX)
00O «IIpocsemienne» Y.1.: MopakoBuu A.I'., CemenoB II.B.; Y.2.: MopakoBuu
A.I'. u np., mox pen. Mopakosuua A.I'.' 2021,

I''K. Mypasun, O.B. MypaBuna «Anrebpa ¥ Hadajla MaTEeMaTHUYECKOTO aHAJIM3a.
ba3oBs1ii ypoBeHb. 10 kimacey.

I''K. MypaBun, O.B. MypaBuHa «Anredpa ¥ Hayajla MAaTeMaTHYE€CKOTO aHaJIH3a.
bazoBsiit ypoBeHsb. 11 kmacey.

N.®. apeirun «I'eomerpus. bazossl ypoBeHb. 10-11 kiaccoi»;

2) Ludposas obpazoBaTenbHas miarpopma «AKageMus».

JlonosiHUTE IbHAS JINTEpPaTypa

Mopnkosuu A.I'. Anrebpa u Havana ananmuza. 10-11 k. Yueb. mis obmieoOpa3oBar.
yupexaenuil. — M.: Maemosuna, 2013.

[IporpammHo-MeTOIMYecKHe  Marepuanbl:  Marematuka.  S5-11xn.:  COopHHK
HOPMAaTHBHBIX JOKYMEHTOB.- M.: Jlpoda, 2004.

COopHuUK 3a7aHuil JUIsl IPOBEIECHUS MUCBMEHHOIO SK3aMEHa MO MaTeMaTHKEe 3a KYpC
cpenneii mkoibl. 11 kmace. — M.: Ipoda, 2005.

Kontponbnbie pabotel 1o reomerpuu: 11 kmace: k yueOHuky A.B.Iloropenosa
«I"eometpus 10-11 kinaccw».- M.: M3parenbctBo «Ik3amen», 2007.

Hynuuuus FO.I1. KontponbHble paboThl 1o reomerpuu.:. 10 ki.: Kk yueOHuky A.B.

IToropenosa «I'eomerpus 10-11 xmacce» - M.: M3narenscTBo «OK3amen», 2007.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JNCIIUIIJINHBI

KOHTpO.HB N OHOCHKa pPE3yJIbTAaTOB OCBOCHHUA AJHUCHUIINIMHBI OCYHICCTBIIACTCSA
npernogaBaTrcjicM B IIPOLHCCCC IMPOBCACHUA TCOPCTHUCCKHUX U IIPAKTHYCCKHUX 33H$ITHI>1, a

TAKKC BBIITOJIHCHU S O6yanOHlI/IMI/IC$I WHAWBUAYAJIbHBIX SajlaHHﬁ.



IIpumepHbie TeMbI pedepaToB (JOKIAT0B), HCCIAEA0BATENBCKUX NIPOEKTOB
HenpepbiBHbIE 1pOOH.
[IprMeHEeHHE CIOKHBIX IPOLEHTOB B )KOHOMUYECKUX pacyeTax.

[TapamtenbHOE TPOESKTUPOBAHHUE.

CpenHue 3Ha4eHUs U UX IPUMEHEHUE B CTATUCTHUKE.

BexTopHOE 3ajaHHE IPSAMBIX U IJIOCKOCTEN B POCTPAHCTBE.

CiioxeHne rapMOHUYECKUX KOJIeOaHUil.

['paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.

[IpaBuiabHBIE U MOJYIPABHIbHBIE MHOTOTPAHHUKH.

Konunueckue ceueHus U UX MPUMEHEHHUE B TEXHHKE.

- Ilonstue nuddepenimana 1 ero NpUIOKEHHUS.
CxeMbl TOBTOPHBIX UCIBITAHUN bepHymiu.

. I/ICCJ'ICIIOBaHI/IC ypaBHeHI/Iﬁ N HCPABCHCTB C IIapaMCTPOM.

CamocTosiTe/ibHbIE PA0OTHI IO KYPCY:

1. Ilo pazoeny «Tpuconomempusy (15 wacos):

- Mcnonib3ys JaHHbIE O IEKapTOBBIX KoopauHatax Touek 0, /6, n/4, w/3, n/2 ,
IPOJIOJDKUTH aHAJIOTUYHBIM 00pa3oM Ha 2, 3 u 4 4yeTBepTH.

- [Tonp3ysick yueOHUKOM, PAaCCMOTPETh U 3aMKCaTh, KaK MOCTPOUTD IpapuKu
¢ynxuuii y=mf(x) u y=f(kx), ecnu usBecren rpadux pynkuun y=f(x), Ha npumepe
CUHYCOU/IbI WJI KOCUHYCOU/IBI.

- Ucnonb3ys hopMyIibl CUHYCa, KOCUHYCA M TAHT€HCA CYMMBbI apTyMEHTOB,
JI0Ka3aTh CIPaBEIIUBOCTh (hOPMYJI CUHYCA, KOCUHYCa U TaHT€HCa JBOMHOIO
apryMeHTa.

-«McTopust pa3BUTHS U CTAHOBJICHUSI TPUTOHOMETPHUI.

-«Pelrenne TpuroHOMETpUIECKUX YPABHEHHUM MTOBBIIICHHON CI0KHOCTI.

2. Ilo pazoeny «llpouzsoonas u ee npumenenuey (10 uacos):

- Ucxons u3 onpeneneHus MpOoru3BOIHON U airOpUTMa HaXx0XKICHUS TPOU3BOTHOM

0 OTIPECIICHUIO, BBIBECTH MPOU3BOIHBIC CleAyromuX QyHKmii: Y= X3, y=CO0S X.



- [TogroroButh coobmmenue no teme: «Co3znanue qudepeHnnaTLHOTO
VCUYUCIICHHS

-IIpon3BomHas U €€ MPUMEHEHHE.

-«[Ipenen, CBSI3aHHBIN C YUCIIOM €»

-«PereHne MpUKIaIHbBIX 33729,

3. Ilo pazoeny «Beeoenue 6 cmepeomempuron(12 uacos):

- IByunTh CaMOCTOSITENIBHO 0 YIECOHHUKY ¥ CIIeTIATh 3alUCH T10 CIICTYIOITIM
BOTIPOCAM: KOOPJIWHATHI BEKTOPA, YTOJI MEXy BEKTOpaMH, CKAIIPHOE MTPOU3BEICHNE
BEKTOPOB, PA3JI0KEHUE BEKTOPOB TI0 TPEXMEPHOMY 0a3uCy.

- [TogroroBuTh coobIeHNE IO TeMaM: «OT 3eMIIeMepHs K TEOMETPHH: PA3BUTHE
reOMETpUH KaKk Haykn», « EBkinmoBa reometpusi u reomerpust JlIobaueBckoroy,
«CuMMeTpus B IPUPOJIE U TEXHUKEH

4. Ilo pazoeny «Cmenennas gpynkyus» (6 uacos):

- Onupasch Ha paCCMOTPEHHbBIE TPUMEDPHI, ClIeNIaTh BEIBOJ O TOM, KaK BEIyT ceOs
dbyHKIIMU BUJla y=X"'n, TJI€ n- 1IeJI0€ U: a) 4eTHoe, 0) HeyeTHoe (>1). Ha xakue
U3BECTHBIC (DYHKIIMHM OHU MTOXO0XU 10 MOBEICHUIO?

- [TogroroBuTh CoOOIICHNE IO TeMe: «Pa3BUTHE OHATHS YKCa: OT HATYPAIBHOTO
psiza 10 uppalvoOHATBHOCTI

5. Ilo pazoeny «llokazamenvras u nocapugpmuvecxkas gynxyuur (12 wacos):

- «3HaYCHHUE U UCTOPHUS TIOHATHS JIOTapruphMay.

- «Pemenue 3amanuii Ha IpeoOpa3zoBaHUE JOTAPUPMUIECKUX BBIPAKECHUI.

- «Pemenne mokazaTenbHbIX U JOTapUPMUICCKAX YPABHCHUN  HEPABEHCTB).

6. Ilo pazoeny «llepsoobpasznas u unmezpan»(14 uacos):

- [ToaroToBUTH COOOIICHUS TIO TEMAM:

«buorpadus Herotona u JleliOHuIa, UX JOCTHKEHUS B HAYKE»

«Co3nanue UHTErpaIbHOTO UCUUCIICHHUS U €r0 IPUMEHEHNE B TEOMETPUU U HUBHKE)
7. Ilo pazoeny «Mnozozpannuxu u mena spawenuan(10 uacos):

- «[TpaBUILHBIC MHOTOTPAaHHUKH.

- «3Be314aThle MHOTOIpaHHUKH. KpuCTaLIbI-IPUPOAHBIE MHOTOTPAHHUKI.



- I3roTOBUTH MOJIEI MHOTOIPAaHHUKOB.

- «[1momaaps NOBEPXHOCTH YACTEN IIaApa»;

- Mogenu ten BpaleHus

8. Ilo pazoeny «dnemenmvl KOMOUHaAmMoOpuKu u meopuu depossmuocmeiiy (6 uacos):

- «SIx006 bepHymmy.

- [TogroroButk coobmieHne Ha Temy: «OT a3apTHBIX UTP K TeOpUuu BeposiTHocTH. Depma
u [Tackanby

9. Ilo pazoeny «Iloemopenue. Iloocomoska k sx3ameny»(10uacos):

- [IoBTOopenue. [lonrotoBka K sK3aMeHy.

KonTpoabHo-usmepureabHbie MmaTepuanabl (KUM) npenHasHaueHbl 4181 TPOBEACHUS
UTOTOBOM aTTecTanuu yueOHON JUCIUIUIMHBI « MaTemaTuka» B (hopme dK3aMeHa.
DK3aMEeH MPOBOJUTCS B MUCHbMEHHOM (opMe MO TpyIInam.

Ha BpimonHeHue sk3amMeHAIMOHHONW paboThl gaetcs 3 yaca. [IpaBuiIbHOE BBIMOJHEHUE
KOKJIOTO 3aJlaHusd 00s3aTelbHOM dYacTH OlleHMBaeTcs B 1 Oami, mpaBUIIbHOE
BBITIOJIHEHUE KaX0T0 33JIlaHus JOMOJIHUTENIbHON YacTu olleHuBaeTcs B 2 6aria, Beero
MOYHO HaOpaTh 25 6ayuioB B 3aIaHUSIX OA30BOTO YPOBHSI.

Kputepun onieHMBaHMs 3K3aMEHAIIMOHHOU paOOTHI:
OtMmeTKka «5» CTaBUTCS, €CIIU:

. HaGpano 6omnee 22 6anios;
. B jormueckux paccy)aeHUSX U 000CHOBAHMSIX HET IPOOEIOB U OMHMOOK;
. B pemenuun HET MaTeMaTHYECKUX OMMOOK (BO3MOXHA OJTHA HETOYHOCTb, OTTUCKA,

HE SIBJISIFOIIASICS CJICICTBUEM HE3HAHMS WM HEMOHUMAaHMS y4eOHOro MaTepuana).
OtMmeTka «4» CTaBUTCS, €CIIU:

. Hab6pano 6omnee 14 6anos;

. OO6ocHOBaHUS IIaroB PEIICHUS HEI0CTaTOYHBI,

. Jonymena oxHa omuOka Wi 2-3 HemodeTa B BBIKJIAJIKAX, YepTekaxX WIH
rpadukax.

OtMmeTKa «3» CTaBUTCS, €CIIU:

. HaGpano 6omnee 7 6ai1oB;

. HonymieHo Oosiee oHOM oOmMOKM Wik Oosiee 2-3 HEAOUYETOB B BBIKJIAJKAX,

yepTexxax WM rpadukax, HO YYallUWCsA BiIageeT O0Os3aTeNbHBIMH YMEHHSIMH TI0
IIPOBEPSIEMON TEME.

OTmeTKa «2» CTaBUTCS, €CITH:

. HaGpano menee 7 6aj11oB;

. JlomyIeHbl CyIIeCTBEHHBIE OIIMOKHM, MOKAa3aBIIUE, YTO YYAIUICS HE BJaleeT
00s13aTeTbHBIMU YMEHUSIMU 110 IaHHOM TeMe B TIOJTHOW Mepe.

Bapuant Ne 1
Oo0s13aTeIbHASA 4aCTh



Ilpu evinonnenuu 3a0anuit 1-9 3anumwume xo00 pewreHus u NOJY4eHHbLL OmMeem

3

. 3
1. HalimuTe 3HaUYC€HHUE BBIPAKCHUS (—2 2 g) - 160

43,5_52,5

2. Haiinure 3HaUYeHHE BBIPAKCHUS ol

3. KiuenT B3sn B 6anke kpenut 12 000 pybneit Ha ronx mox 16%. OH AOKEH moramarh KpeauT, BHOCS
B 0aHK €KEMECSYHO OJIMHAKOBYIO CYMMY JICHET, C TEM YTOOBI Yepe3 TOJl BHIIUIATUTH BCIO CYMMY, B3S-
TYIO B KPEJIUT, BMECTE ¢ mporieHTaMu. CKOJIBKO pyOJiel OH JTOJIKEH BHOCUTH B OAHK €:KEMECSIHO?

a+b
4, [Tnomans Tpanenuu S MOXKHO BBIUYMCIUTH 1O popmyiie S = -~ h, ,tme a, b — ocHoBanus Tpa-

neuuu, h— Beicota (B Merpax). [Toab3ysick 3Toi (opmyIoii, HaiiauTe BBICOTY h, ecinu ocHOBaHHMs
Tpamnenuu paBHbl 4 M. U 8 M., a € iomaas 48 m”.

5. Haitnure cosa eciim sina = 0,6 u 90°<a<180°

6. Haiinure 3HaueHue Beipakenus 11 - 3logs 5
. 1
7. Haiizure kopeHb ypaBHeHuss 9%12 = 3

8. Haiimute kopeHs ypaBHeHuss V4x +5 =5
14
= 1. Eciu ypaBHeHue MeeT 0oJiee 0OTHOTO KOPHSI, B OTBETE 3alUILIUTE

9. Pemure ypaBHeHUE
yp x2-11

OO0JIbILIHIA U3 KOPHEH.
JlomoJHUTEILHAS YACTh

Ilpu evinonnenuu 3a0anuit 11-15 3anumwiume x00 pewienus u noJiy4eHHulil omeem

11. MarepuanbHas To4YKa JBHKETCS MPSAMOJMHENHO 110 3akony x(t) = 2t? — 12t — 8 (rme x — pac-
CTOSTHME OT TOYKM OTCYETa B METpax, t — BpeMs B CEKYHJax, H3MEPEHHOE C Hadaia JBUXKEHHA). B
KaKOM MOMEHT BPEMEHHU (B CEKYHJIaX) ee CKOpOCTh ObL1a paBHa 2 m/c?

12. CeMmbs u3 Tpéx YenoBeK IaHupyeT noexath u3 Cankr-IlerepOypra B Bosory. MoxHO exaTh T0-
€3710M, a MO’KHO — Ha cBoel MaruHe. bunet Ha moe3q Ha oqHOTO yenoBeka cTouT 810 pyoOeii. ABTo-
MoOmb pacxonyetr 10 mutpoB OenzuHa Ha 100 KUIIOMETPOB MYTH, pacCTOSIHKUE 1O Iocce paBHo 700
KM, a 1ieHa OeH3uHa paBHa 35 pyOuseit 3a nutp. Ckonabko pyOsei mpuaeres 3amiaTuTh 3a Haubosee
NEnIEBYIO TTOE3/IKY Ha TPOUX?

13. B npsamoyronsHoM mnapaienenunene ABCDA1B;C1D; ussectno, uro DB, =
AA, = 4,(C,B; = 1. Haiigure qnuny pebpa CD.

14. Haiinure Touky MakcumMyma GyHkiuu y = 2x3 — 3x% — 1,
15. Haiigure nnmny Bexropa d(9, —12) .
16. Jlans aBa KoHyca. Pajguyc ocHOBaHMS M 00pa3yromas MepBoro KOHyca paBHbI, COOTBETCTBEHHO, 2

u 4, a Btoporo — 4 u 12. Bo ckonpko pa3 1ioniaas 00KOBOW MOBEPXHOCTH BTOPOTO KOHYyca OoJIbIie
Iomaau 6OKOBOW MOBEPXHOCTH MEPBOTO?



