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1. IACHHOPT PABOYEM ITPOr'PAMMBbI YYEBHOM JUCHUITIVNHBI
MATEMATHUKA

HaszeaHue ()ucuumuybt

1.1. O6snacTh NpUMeHEeHHS NPOrPaAMMBbI:

[IporpamMmma y4eOHOW  JUCHMIUIAHBI  SIBJISETCS  4YacThlO  IPOTrPaMMBI
MOJITOTOBKK  CIEIHAIIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC 1o
cnenuansaocta CI1O

49.02.01 «®@uznueckas KyJabTypa»

1.2. Mecro y4eOHOI JHCHMIVIHHBI B CTPYKTYpe MpPOrpamMmbl
MOArOTOBKH CIENHATUCTOB cpexHero 3seHa: O01meoOpa3oBaTeIbHbIN LUK

1.3. llenn u 3aga4m y4eOHO#H JHCHHIVIMHBI — TPeOOBaHHS K pe3yJibTaTaM

OCBOEHHS Y4eOHOH IMCIHIIHHBI:

[Iporpamma opreHTHpOBaHA Ha TOCTHXKEHUE CIEAYIOIIUX HeeH:

e (¢opmupoBaHHe NMpeACTABIEHHI O MaTeMaTUKE KaK YHHUBEPCAJIbHOM SI3bIKE
HAyKH, CPEICTBE MOJETUPOBAHHUS BICHUH U MPOLIECCOB, 00 UAESAX U METO/aX
MaTE€MaTHUKH;

e  pa3BUTHE JIOTHYECKOTO MBIIUICHUS, HMPOCTPAHCTBEHHOIO BOOOpaKEHUs,
QITOPUTMUYECKOW  KYJIBTYpPhl, KPUTUYHOCTH MBIIJIEHUS Ha YpPOBHE,
HeoOXomuMoM Ui  Oynymied npodecCHOHAJBHOM — eATeNbHOCTH, I
IIPOIOJDKEHHSI 00pa30BaHuUsl M caMO0Opa30BaHMUS;

e  OBJaJeHHE MATeMATHYeCKHMH 3HAHHAMH H YMEHHSIMH, HEOOXOIUMBIMH B
NOBCEJHEBHON JKM3HU, I HU3YyUYEHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX
IUCIUIUIAH Ha 0a30BOM YpOBHE U IUCLHUIUIMH MPO(PECCHOHAIBHOIO LHUKIIA,
U1l TIOJlydeHuss oOpa3oBaHMS B 00J1acTsX, HE TpeOyroLMX YriayOJIeHHOH
MaTeMaTH4eCKOH MOATrOTOBKHY;

e  BOCNHTAHHE CpPEIACTBAMH MaTeMaTUKH KYyJbTYypbl JIMYHOCTH, MOHUMaHUS
3HAYUMOCTH MaTEeMaTHUKH ISl HAyYHO-TEXHUYECKOr'o IIporpecca, OTHOILIECHHS
K MaTeMaTHKe KaK K 4acTH OOlIeueoBeuecKoil KyIbTyphl Yepe3 3HaKOMCTBO
C UCTOpHEeH pa3BUTHUsI MAaTEeMAaTHUKH, dBOTIONMEH MaTeMaTHUECKUX UCH.

B pe3synbprare ocBoeHMs yueOHOW TUCHUIIIIMHBI 00YYaAIOLUNACS JOJDKEH YMeTh:

AJITEBPA

e  BLINOJHATH apupMeTUUecKue NEHCTBUS HaJ YUCIaMH, codeTas YCTHbIE U
NUCbMEHHBbIE MPHEMbI; HAXOAWTh INPUOJMKEHHbIE 3HAYCHUS BEJIIUYUH U
IOTPEIIHOCTH BBIYKCIEHUN (a0COJIIOTHAsE W OTHOCHUTENbHAS); CpPaBHUBATDH
YHCJIOBBIE BEIPKEHUS;

®  HaxOOUTh 3HAYEHHsS KOPHS, CTENEeHH, Jorapudma, TPUTOHOMETPHUECKUX
BBIpOXEHUH Ha OCHOBE OIpe/eNieHus, HUCIOJIb3Yys IpU HEOOXOIMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA; MOJH30BATHCS NPUOIMIKEHHOW OLIEHKON IpH
IPAKTHYECKUX pacyerax;

®  BBINOJHATH NMPEOOPA30BaHKs BBIPAKEHUM, TPUMEHs (HOPMYIIbI, CBS3aHHbIE
CO CBOMCTBaMHU CTeTEHEMH, JIorapu(pMOB, TPUI'OHOMETPHUUECKUX (PYHKIHA;



HCIO0J/Ib30BaTh MPHOOpPETEHHbIe 3HAHHA M YMEHHSi B NPaKTHYecKOH
AeATeJIbHOCTH U NMOBCEeIHEBHOM JKU3HH:

VTS TPaKTHYEeCKMX pacyeToB 1Mo (GopmynaM, BKiIodas (HOpMyJIbI,
colepyallide CTeNeHH, paJuKalbl, JIorapudMbl U TPUTOHOMETPUYECKUE
GYHKIUU, HCIONB3Ys IpU HEOOXOAMMOCTU CIIPAaBOYHbIE MaTepuaibl MU
IIPOCTEHIINEe BEIUMCIUTEIbHBIE YCTPOUCTBA.

DyHKUUHU U TPaduKH

BBIYMC/IATE 3HAYeHWe (YHKIUU 10 33JaHHOMY 3HAYEHUIO aprymMeHTa IIpH
pa3IMYHBIX CIIOCO0ax 3aMaHus QyHKIUH;

OIpeNesIsTh OCHOBHBIE CBOMCTBA YMCIOBBIX ()YHKLUH, UIUIFOCTPUPOBATH MX
Ha rpadpukax;

CTPOUTh IpadMKd H3YYEHHBIX (GYHKIUH, WUTIOCTPUPOBATH IO Trpaduky
CBOMCTBA 3JIEMEHTAPHBIX (PYHKLHUH;

WCIIOJIb30BaTh MOHATHE (YHKIMHU JJIS OMMCAHUS M aHalu3a 3aBHCHMOCTEH
BEJINYWH,

HCIO0Jb30BATH npuoﬁpeTeHHue SHAHUA U YMEHUSI B IlpaKTl/l‘leCKOﬁ
ACATECIbHOCTH M MOBCEHEBHOM KM3HH:

JUISS  ONHMCAHMSI C TIOMONIIbIO (QYHKIMH  pa3id4HBIX 3aBUCUMOCTEN,
IpeCTaBIeHus UX rpaduvIecKu, UHTEepIpeTay rpa@uKos.

Hayana MaTeMaTH4eCKOro aHaIHu3a

HAXOIHUTb MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIHIH;

MCIT0JIb30BaTh MIPOM3BOIHYIO JJISI U3YUSHHS CBOMCTB (DYHKLUH U MOCTPOCHUS
rpaduKoB;

MPUMEHSTh TPOU3BOAHYIO Ui MPOBENEHUS] NPUOIMIKEHHBIX BBIYMCIICHHH,
peliath 3aJavd MPUKIAJHOTO XapaKTepa Ha HaXOXKICHHE HauOOJIBIIEro M
HaMMEHBLIEro 3HaYeHNU;

BBIYUCIIATh B MIPOCTEUIIMX CIIydasiX IUIOMAAUd U 0OBbEMBI C UCII0JIb30BAHHEM
OIIpPENIEJICHHOr0 HHTErpaa;

MCIO0/Ib30BaTh MNpPHOOpPeTeHHbIe 3HAHMA M YMEHHsI B NPaKTHYeCKO#
AeATeTbHOCTH H NOBCEIHEBHOM KH3HH:

JUISL pelleHus MPUKIIaJHBIX 3a7a4, B TOM YUCJIe COLUAIbHO-O9KOHOMUYECKUX U
¢busznyeckux, Ha HauOOJBIIME U HAUMEHbIIHE 3HAYEeHHUs, Ha HAXOXKIECHHE
CKOPOCTH ¥ YCKOPEHHSI.

YpaBHeHHs H HEPABEHCTBA

peraTh panuoHaIbHBIE, IOKa3aTesbHBIE, norapudMuydecKue,
TPUTOHOMETPUYECKUE YPaBHEHUS, CBOASAIIUECS K JTUHEUHBIM U KBaJAPATHBIM,
a TaK)Ke aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI, |
MICIIOJIB30BaTh I'paUyECKUii METO ] pelIeHUs] YPaBHEHHI U HEPABEHCTB;
n300pa)kaTh Ha KOOPAMHATHON IUIOCKOCTH pPELIEHUs] YPaBHEHUMN, HEPABEHCTB
U CHUCTEM C IByMSl HEU3BECTHBIMY;

COCTAaBJIATh MW pellaTb YpPaBHEHHUs M HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCIIe PUKIAIAHBIX) 3a/1a4aX.



HCIIOJIB30BAaTh npnoﬁpeTeHHue SHAHHUA H YMCHHSA B npaK'mqeclcoﬁ
JesITeJIbHOCTH M NOBCEHEBHOM KU3HMU:

A IOCTPOCHUS U UCCIIEAOBAHU A HpOCTeﬁMHX MaTeMaTHYeCKUX MOJIEJIEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEMA

pemaTb HpOCTeﬁLHI/Ie KOM6HHaTOprIe 3a1a4u METOOIOM nepe6opa, a TaKXe C
HNCITIOJIB30BAHUEM U3BCCTHBIX (bOpMyH;

BBIYMC/IATE B IIPOCTEUINMX CIydasX BEpPOSTHOCTH COOBITHM Ha OCHOBE
moacyeTa yuciia uCcxoaos,

MCNO/Ib30BATH NPHOOpPETEHHbIe 3HAHHS H YMEHHS B INPAKTHYeCKOi
AeATEJIbHOCTH U NMOBCEeIHEBHOMH KU3HH:

JUIs aHaliM3a peajbHBIX YUCIOBBIX JAaHHBIX, IPEICTABIECHHBIX B BHIEC
auarpamm, rpagukos;

aHaJIM3a UHGOPMALIUU CTATUCTUIECKOTO XapaKTepa.

TFEOMETPUs

pacro3HaBaTh Ha YepTeXax H MOJEISX IPOCTPAHCTBEHHBIE (OPMEL
COOTHOCHTB TPEXMEPHBIE 00BEKTHI C UX OMMCAHUAMHU, H300PAKEHUSAMH,;
OIMCBIBATH B3aUMHOE PACIIOJIOKEHHUE IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE,
apeymMeHmupo8ams C80U CYHCOeHUs 06 5MOM PacnosoNCeHUU,

AHAJIM3UPOBATH B IIPOCTEHINUX CIyYasX B3aUMHOE paclookeHHe 0ObEKTOB B
IIPOCTPAHCTBE;

U300pakaTh OCHOBHBIE MHOTOI'PDAaHHUKM U KpYIJIbIe TeJNa; BbIIOJIHATh
YepTEeXH [0 YCIOBUSIM 33124,

cmpoume npocmetiuiue ceverus Kyoa, npusmsl, NUpamuobl;

peliaTh IJIAHUMETPUYECKHe U MPOCTEHIe CTepeoMeTpUUYEecKUe 3aladd Ha
HAXOJXK/IEHHE T€OMETPUYECKUX BEJIMYMH (IUTHH, YTJIOB, ILIOIaei, 00beMOB);
UCIIOJIb30BaTh MPU PEIIEHUH CTEPEOMETPUYECKUX 3ajau IIaHUMETPUUYECKUE
(bakTBl 1 METOIBI;

IIPOBOAMTH JOKa3aTeNIbHbIE PACCYXKICHUS B XO/1€ PELICHUS 3a1a4;

HCMOJIb30BAaTh NPHOOpPETEHHbIEe 3HAHMS H YMEHHSsl B NPaKTHYECKOM
AeSiITeILHOCTH H MOBCEIHEBHOM KHU3HHU:

JUIS UCCIeoBaHUs (MOIEMPOBAHNUSI) HECIOXKHBIX MPAKTUYECKUX CUTYyaLUU
Ha OCHOBE M3y4YeHHBIX (GOPMYJT U CBOKCTB GUryp;

BBIUMCIIEHHS O0OBEMOB M ILIOIIAJEH MOBEPXHOCTEH HPOCTPAHCTBEHHBIX TEI
IpU pEelIeHUH MPaKTUYeCKUX 3a/1ad4, MCIONb3ysl IpH HEO0OXOAUMOCTH
CIIPAaBOYHUKH M BBIYUCIIMTENIbHBIE YCTPOICTBA.

B pesynbrare oCBOeHHMS Y4eOHOW IUCUUIUIMHBI OOYyYalOIIMUCS  JTOJDKEH
3HATH/MIOHUMATD:

3HAYeHWe MaTeMaTU4eCKOi HayKu s pelleHHs 3a7ad, BO3ZHUKAIOUMIMX B
TEOPHH ¥ NPAKTUKE; IIUPOTY U B TO XKe BpeMs OTPaHUYEHHOCTh IPUMEHEHHU s
MaTeMaTH4YeCKUX METOJIOB K aHaJIU3y U MCCIIeI0BAaHUIO NTPOLECCOB U SBJICHUM
B IIPUPOJIe U OOIIECTBE;



®  3HaueHHWE NPAKTUKH M BONMPOCOB, BOZHHUKAIOUIMX B CaMOil MaTeMaTHUKe s
GbopMHpPOBaHUS W Pa3BUTHS MaTEMaTUYECKOM HAyKH; HCTOPHUIO pa3BUTHUSA
HOHATHS YHUCNA, CO3JaHUS MaTeMaTHYeCKOro aHajau3a, BO3HUKHOBEHUS U
Pa3BUTHS T€OMETPUH;

®  yHHBEpCAJIbHBIH XapakTep 3aKOHOB JIOTUKUA MAaTEMaTUYECKUX PacCyXJIEHUM,
UX IPUMEHUMOCTH BO BCeX 00JIACTSAX YEIOBEUECKON NEATEIbHOCTH;

®  BEepOSTHOCTHBIA XapaKTep pazIHMYHbIX IIPOLECCOB OKPYKAOLIEr0 MUpA.

[TomrMO yKa3aHHBIX B JaHHOM pasjiesie 3HaHUH, B TpeOOBaHHA K YPOBHIO IIOArOTOBKH
BKJTIOYAIOTCS TAK)KE 3HAHHUS, HEOOXOIUMBIE JUISI OCBOCHHS IIEPEUYMCIICHHBIX BBIIIE YMEHHH.

1.4. Koin4ecTBO 4aCOB HA OCBOEHHE MPOTrpaMMbl y4eOHOH AHCUHIVIHHDI:

MaKCUMAaJIbHOM y4ueOHOI Harpy3ku oOydaromerocs - 219 yacos, B TOM 4ucIe:
00s13aTeNIbHOM ay TUTOPHOM yueOHO# Harpy3ku oOydaromerocs - 173 yacos;
CaMOCTOSATENbHOM paboThl 0Oydaromerocs -46 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEEHOU U CHUITIUHBI

2.1. O6bem yueOHOH JUCHHNIMHBLI H BUAbI Y4eOHOH padoThl

Bun yueOHoii padboTsbl

Oovem uacoe

MakcumaibHas yueOHasi Harpy3ka (Bcero) 414
O0si3aTebHASI AYIHTOPHASI Y4eOHasl HArpy3Ka (Bcero) 289
B TOM YHCJIE:

JIEKINH 156

NPAKTUYECKUE 3aHSITHUS dal

KOHTPOJIbHBIE PaOOTHI 12
CamocTosiTe/ibHasi paboTa o6yyarouierocs (Bcero) 125
B TOM YHCJIE:

BHEayIUTOPHAs CaMOCTOsITeIbHAs paboTa 125
Hmozoeas ammecmayus é ghopme: IK3AMEH




2.2. TemaTH4yecKHii IJIAH H COAepPKaHHE YUeOHOH IMCLHHIIHHbI MATEMATHKA

| mpueonomempuueckux ghynyuit 6 npouseedenue u npoOUEEOCHs 6 CyMMy.

HamnmeHoBaHHe Cojaepxanue y4e0HOr0 MaTepHaJIa, JIEKIHH H NPAKTHYECKHE 3aHATHS, O6bem | YpoBeHb
pa3/esioB H TeM CaMOCTOAITE/IbHAs paboTa 00y4aonIHXxcs. 4acoB | OCBOEHHS
1 2 3 4
Paszaea 1. Pa3BuTHE NOHATHS O YHCTIE 8
Tema 1.1. CopepxkaHne yueGHOro MaTepuaia (JeKuun) 4
Hucaa. HatypanbHble, Iiejble H paldoHaIbHbIE YHCIIA. 1
Mpubnnxennbie JleficTBUTEbHBIE YHCIIA. 2
HBLSHCHCEI [TpubnmxeHHbIe BHIYUCIICHUS. I
Ipubnusicennoe 3nauenue 8eIUYUHbL U NOSPEULHOCMU NPUOTUINCEHU. 2
Komnnexcroie yucna. 2
IpaxkTnyeckue 3ansaTHsa. ApudmeTndeckue NeMCTBUS, OKPYIJICHHE U -
MOTPEeIIHOCTh OKPYIJICHUS, AEHCTBUS Hal NPUOIMIKEHHBIMU YUCIIAMH, IEHCTBHUS
| HaJi KOMIIEKCHBIMU YHCIIaMy B anredpanyeckoii Gopme.
CamocronTe/ibHasi padoTa o0y4alomuxcsi. BeruncieHus ¢ npuOiIKeHHbBIMU 6
< o gyuciamu. KomiiekcHbie ynca.
Pa3nen 2. OcCHOBBI TPUTOHOMETPHH 48
Tema 2.1. Conepxanue yyeOHOro Mmarepuaja (JieKIHH) 12
TpuroHomeTpuiecKne Panguannast Mepa yria. BpaimarensHoe ABHXEHHE. 1
GYHKIHH YHCIOBOTO CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC YHCIIa. 2
aprymeHTa. OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKIECTBA. 2
DopMyIibl TPUBELECHHUS. @
CuHYyC, KOCHHYC ¥ TAHT€HC CYMMBI ¥ pa3HOCTHU ABYX yriioB. CHHYC U 2
KOCHHYC JIBOWHOI'O yIJIa.
Dopmynel nonosunrozo yena. lpeobpazoeanus cymmoi 2
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Tema 2.2.
DOyHKIHH, HX CBOMCTBA U
rpaguku.

Cojaepxxanne yuyeOHOro marepuaja (JIEKIHH)

CpoiicTBa 1 rpa Ky TPUTOHOMETPUYECKUX DYHKITHH.

Yucnosast Gpynxiust. O6nacTs onpeaeaeHus # MHOKECTBO 3HAUCHHMIT;, rpaduK QYHKIIMH,
nocrpoeHue rpagukoB GYHKIHI, 3a1aHHBIX Pa3IMYHBIMU CIIOCOOAMH.

ITpeoOpazoBanus rpadukos. [lapauienbHplil IEPEHOC, CAMMETPHUS. OTHOCUTEIIHHO Oceit
KOOPJIMHAT ¥ CUMMETPHsI OTHOCUTEIILHO Havyasla KOOP/IMHAT, CHMMETPHSI OTHOCUTEIBHO MPSIMOM
Y = X, pacTsDKEHUE U CIKaTUE BIOJb OCeH KOOpJUHAT.

CaoiicTBa (GyHKIMHM: MOHOTOHHOCTH, YeTHOCTE, HEYETHOCTh, OTPAHMYEHHOCTD,
NEPUOAMYHOCTE. [TpomMexxyTKH BozpacTanus ¥ yOBIBaHUSI, HAUOOJIbIIIEe U HAMMEHbIIIEEe
3HAYEHHs, TOUKH dKcTpemyMa. ['padpuaeckas unTepnperanus. [Ipumeps! GyHKIIMOHAIBHBIX
3aBUCHUMOCTEH B PEaIbHBIX IpoIieccax U SIBIICHUSX.

O6patuble pynkiuu. OOnacTs onpeesieHus 1 00J1aCTh 3HaUCHHH 0OpaTHON (YHKIIHH.
['padux obpaTtHO#H QyHKIIHH.

Apudmernueckue oneparyy Hag GyHKiusmu. CiaoxHas GyHKIUsS

IIpakTuyeckue 3ausitust. [locrpoenue rpadukos.

CamocTosiTetbHast padoTa 00y4aromuxcst

Tema 2.3.
Tpuronomerpu4deckue
ypaBHEHUS H
HepaBeHCTBA

Copepr:rkanue yaeOHOro marepuaia (JIeKIIUH)

ApKCHHYC, apKKOCHHYC, ApKTaHT€HC YHCIIA.

ITpocreiime TPUTOHOMETPUYECKHE YPABHEHHSL.

Penienue TpUroHOMETpHYECKUX YPABHEHU U crcTeM (Pa3JiosKeHHE Ha MHOXKHTEITH,
BBEJICHUE HOBBIX HEU3BECTHBIX, II0ICTAHOBKA, rpaduyecKuit MEeTox).

Hpal\”ﬂ/l‘{CCKHe 3aHsaTHs. Pemenue TPUTOHOMETPHUUCCKHUX ypaBHeHHﬁ " HCPABCHCTB.

CamocTrosiTeqtbHast paboTa 00y4aromuxcst

Pazpgea 3.

Havaia MmaTeMaTH4Y€CKOr0 aHa N34

Tema3.1.

Copep:kanne yueOHOro marepuaia (JIEKIHH)




IIpenen
IOCJIe/I0BATEILHOCTH

IocnenoBarensrocT. CrrocoObI 3a/1aHUsI X CBOMCTBA YHCIOBBIX MOCIIEI0BATEILHOCTEA.
ITonsTHe 0 Mpezene nocae10BaTeIbHOCTH

CymMHEpOBaHUE IOCIEI0BATEIBHOCTEH.

Beckoneuno yOpIBaroIasi reoMeTpudeckasi IpOrpeccHs U ee CyMMa.

ITIpakTnyeckue 3ansTus. Beraucienne mpeieson nociaea0BaTeIbHOCTeH
CamocrosiTesbHast paboTa 00y4aromuxcst

[N SN

Tema3.2.
IIpousBoaHasi 1 ee
NpUMeHeHHe

Conep:xkanue yuedHoro matepuaja (JIEKIHH)

[Tpoussoanas. IlonsiTie 0 NpoU3BOAHON QYHKIINH, €€ TEOMETPHUCCKHM U (PH3MIECKHIA
CMBICIL.

ITpousBoHbIE CyMMBI, Pa3HOCTH, IPOM3BEJICHUS, YACTHOTO.

IIpon3BOIHBIE CTEICHHOW U TPUTOHOMETPUYECKUX (DYHKIIHIA.

[Tpon3zBoiHbIE CIIOKHOM U 0OpaTHON (YHKITHIA.

[Tpumenenne HenpepbIBHOCTH QyHKIMH. MeTox HHTEpBAJIOB.

VYpaBHeHHE KacaTenbHOM K rpaduKy QyHKIIHH.

HaxosxeHure ckopocTH JIst Ipoliecca, 3a/1aHHOro (opMyIoi U rpad uKOM.

ITpumeHeHre MPOU3BOIHON K HCCIIEOBAHMIO QYHKIUH U IIOCTPOCHUIO rPaUKOB.

ITpumeps! HCIIOMB30BAHMSI TPOU3BOIHOM JUIsl HAXOXKACHHUS HAMITYYIIErO PELICHUS B
NPUKIIAIHBIX 33/1a9aX.

Bropas npousBoznas, ee reoMeTpuueckuit u Gpusnueckuii cmpici. I[lpumenenue
IIPOM3BOJIHOM K HCCIIEAOBAHHUIO (YHKIIUH U IOCTPOCHUIO rPpahUKOB.

IMpakTuyeckne 3ansTus. HaxoxaeHue npou3BOAHBIX AJIeMEHTapHbIX QyHKIuii. Perenue
HEPaBEHCTB METOJIOM HHTepBasioB. KacaTtesbHas K rpaduky Gynkuuu. HaxoxaeHne ckopocTu U
ycxkopenus MccienoBanue QyHKIHiT ¢ TOMOIIBIO IIPOU3BOIHON U IIOCTPOCHUE IPA(QHUKOB.
IIpumenenue npou3BOAHOM /1 TPUOIIMIKEHHBIX BRIYUCIICHUH. Pelerne 3a1a4 mpuKiIajHoro
XapakTepa Ha HaX0XK/IeHHe HauOOoJIbIIEero ¥ HaMMEHBIIEr0 3HaYeHHUs!.
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CamocTosiTeJIbHAsE pafoTa 00yYAIOIIUXCS

Tema3.3.
IlepBooOpasHas u
HHTerpaJl

Coaepsxanne yqeO0HOro Matepuaga (JeKINN)

IlepBooGpa3Hast 1 HHTErpal.

IIpuMeHeHue OpeIeJICHHOrO HHTErpajia A1l HaXOKIACHHUS IUIOIIA I KPUBOJIMHEHHOM
tpanenuu. Gopmyna Herorona—IJleiOnua.

[TprMeps! TpuMeHenns: HHTerpaia B GU3UKe ¥ FTeOMETPHH.

H[)‘dKTH‘ICCKHe 3aHATHSI. Haxomne}me HepBOO6p33HbIX W OIIPEJACIICHHBIX HHTEIPAJIOB.
Brruncienue B HpOCTGﬁUIHx ClIydasiax TUIOIIAACH U 00BEMOB € HCIIOJIL30BAaHUEM OIIPEACICHHOI'O
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MHTErpaja.

CamocTtositensHast pabota 00yJaronuxcst

Pazpea 4.

Tema 4.1.
Kopuu u crenenn

Cojaeprkanue yuyeOHOro Marepuaa (JIEKIUH)

Kopnu HatypalbHOI CTEIIeH! U3 Ynclia U UX CBOMCTBA.

Crenenu ¢ pallMOHAIBLHBIMU [TOKA3aTENISIMH, HX CBOMCTBA.

ITpeoOpa3oBaHust ¥ BEIYUCIICHHS CO CTCIICHSIMH U KOPHSIMH.

HppanuroHanbHble ypaBHEHUS M CUCTEMBL.
HppanuonansHble HEpaBEeHCTRA.

ITpakTuyeckue 3ausiTHsA. TOX/IeCTBEHHBIE TPeoOPA30BAHUS CTEICHHBIX U HPPAITHOHATBHBIX
BblpakeHHii. Pelienne uppalnoHaabHbIX YPAaBHEHUN H CHCTEM.

CamocTosiTeibHAst Pa00Ta 00yYAKOIIMXCSI

(8]

Tema 4.2.
IToxasaTejnHAas,
JorapugmMudecKasi H
crerneHHasi GyHKIHU

Copepxxanue yueOHOro Mmarepuajia  (JIEKIHH)

Crenens ¢ uppanMoOHAIBHBIM 1ToKazateneM. CBOHCTBA CTeleHel ¢ NeHCTBUTEIbHBIM
[I0Ka3aTeJIeM.

IToxa3zarensHast QyHKIHMS, ee CBOMCTBA U TpaduK.

IToxazarenbHble ypaBHEHUS U HEPABCHCTBA.

Jlorapudm uncia. OcHoBHOE JIorapu()MUIECKOE TOXKIECTBO.

Cgoiictna orapudmos [lepexoa kK HOBOMY OCHOBaHHIO.

JlecsTuanblie orapuMel.

Jlorapudmuueckast GyHKIIHs, ee CBOUCTBA U TpaduK.

Jlorapudmuueckue ypaBHEHHUS ¥ HEPABEHCTBRA.

Yucno e. HarypanbsHblit torapudm.

ITpou3sBoiHas MOKa3aTeNbHOIM U JIorapuPpMUIECKON QYHKIHIA.
CTEMNEHHAS ®YHKLWSA, EE ITPOU3BOJIHASI U TIEPBOOBPA3SHASI.

IIpakTuyeckue  3auaTus:  ToxpecTBeHHblE  NpeoOpa3oBaHUS  IMOKA3aTEIBHBIX |
norapu(MUUECKUX BhIpaKEHUM. PeleHue moka3areibHBIX M JIOrapu(MUYECKUX yYpaBHEHUH U
HepaBeHCTB. JJudepeHupoBanme MoKa3aTe/IbHON, JOrapu(pMHUCCKOM ¥ CTEIIEHHOM (YHKIIUA.
WuTerpupoBanue GyHKIUiA.

CAMOCTOSATEJILHAS PABOTA OBYYAIOIINXCSI

Paspea S.

Yp:umemm H HEpABCHCTBA.

Tema 5.1.

Copep:xanue yaeO0HOro Mmarepuaia (JIeKIUH)
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YpaBHeHusd U
HepaBEHCTBA

PaBHOCHIIBHOCTD YpaBHEHUH, HEPABEHCTB, CHCTEM.

PannonaneHsle, HppaloHalbHbIC, II0KA3aTeIbHBIC U TPUTOHOMETPHYECKHE YPaBHEHUS
1 cucteMbl. OCHOBHBIE IIPHEMBI UX PEHICHUs (Pa3IoKeHUEe Ha MHOXKHTEIIH, BBE/ICHHE HOBBIX
HEM3BECTHBIX, IT0JICTAHOBKA, rpaMueCcKuii METO.).

Panuonansnble, HppalliOHAIbHBIE, IOKA3aTENIBHBIC U TPUTOHOMETPHYECKHE
HepaBeHCTBa. OCHOBHBIE IPUEMBI UX pelenust. Mcrnonp3oBaHue CBOHCTB U rpaduKoB HyHKIIHHA
IPH PELICHUH YPaBHEHHH U HepaBeHCTB. MeTo1 HHTepBasIoB. M300paxenne Ha KOOpAMHATHOH
IIJIOCKOCTH MHOYKECTBA PEIICHUH YPaBHEHUH ¥ HEPABEHCTB C JABYMS IIEPEMEHHBIMU U UX
CHCTEM.

IIpuMmenenne MaTeMaTHYeCKUX METOJIOB JUTSL PELICHHUS COJIePKATeNFHBIX 3a1a4 U3
pa3sIMYHEIX 00IacTelf HayKH U NPAaKTUKK. VIHTeppeTanus pe3yipTara, y4eT pealbHbIX
OrpaHUYCHUH.

IIpakTnyeckue 3aHsaTHsA. PalinoHaNbHbIC, HPPALMOHATILHBIE, ITOKa3aTENIbHBIE,
norapuGMUYECKUE 1 TPUTOHOMETPUYCCKUE YPABHEHHsI, CHCTEMbI U HEPABEHCTBA C OJHOM
nepeMeHHO. ['paduueckuii cnocod. YpaBHEHHs U HEPABEHCTBA C ABYMS IIEPEMEHHBIMH.
Pemenue 3amay.

CamocTrosiTesibHasI padoTa 00yYar0IMXCst

Pasnedn 6.

DJIeMEeHThI KOM6HHaT()pHKH, TEOpHHU BCI)OSITHOCTeﬁ U MAaTEMATHYECKON CTATHCTHKH

Tema 6.1.
DJ1eMeHTbI
KOMOMHATOPUKH, TEOPHH
BEPOSITHOCTEI 1
MaTeMaTHYeCKOIl
CTATHCTHKH

Conepxxanue yyeOHOro marepuajia (JEKIHH)

OcHOBHBIC TOHATHSI KOMOHHATOPUKH. 3a/1a4K Ha IOJICYET YKCIa pa3MELIeHHUH,
IIEPECTAaHOBOK, coyeTanuil. Penenne 3anay Ha nepeGop BapHaHTOB.

Dopmyiia Gunoma Helorona. CBoiicTBa GMHOMHHAIBHBIX KO3()QUIUEHTOB.
Tpeyronsauk [Tackast.

CobpITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE H YMHOKEHHE BEPOSITHOCTEH.

ITpencrasienue navubIX (TaOIHMIBL, JHArpaMMEl, rpaduKy), reHepaibHas COBOKYITHOCTE,
BBIOOpKa, cpejiHee apudmeTrueckoe, Mmeinana. [ToHATHEe 0 3a)1a4ax MaTeMaTHYeCKOM
CTATUCTHKH.

IIpakTuyeckne 3aHsTusi. Perenue npocreinmx KOMOMHATOPHBIX 3aJ1a4 METOIOM Tiepebopa, a
TaKKXe C MCII0JIb30BaHUEM U3BECTHBIX (OopMyJl. BeIunCIeHHE B ITIPOCTEHIINX CITydasix
BEPOATHOCTEH COOBITUI HAa OCHOBE IOJICYETA YU CIIA HCXOJI0B. AHAIN3 PEAbHBIX YHUCIOBBIX
JIAaHHBIX, IIPEJICTABICHHBIX B BUJIE IUarpaMmM, rpadukoB. AHamu3 HHGOpMaIuu
CTaTHCTUYECKOI'O XapakTepa.
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CamocrosiTeJibHast padoTa 00y4aro HUXCs 3
Paznea 7. IIpsiMbIe ¥ MUIOCKOCTH B MPOCTPAHCTBE
Tema 7.1. Copnepxanue yqyeOHOro Mmarepuaia (JIeKIUH) 6
[MapajutebHOCTE 1 AKCHOMBI CTEPEOMETPHH.
NepHeHINKYJIAPHOCTE B3auMHOe pacnonoxkeHue AByX MpsAMBIX B IpocTpancTie. [lapamiensHoCTh NpsaMoit |
HPSIMBIX H IUIOCKOCTEH B | 1j0ckocTin. [lapamienbHOCTh IIOCKOCTE!. Ileprien IUKYISAPHOCTE IPSIMOM U IIIOCKOCTH.
POCTPAHCTBE [TeprienIuKyIAp ¥ HAKJIOHHAS. YTOJI MEXy IPSMOIL U INIOCKOCTHIO. JIBYrpaHHbIH yroi. Yroi
MEX1y TUIOCKOCTSMHU. [lepneHauKyIapHOCTh ABYX IIOCKOCTEH.
["'eomeTprueckue npeoOpazoBaHus IPOCTPAHCTRA: TAPAJUICIIEHBIN IEPEHOC, CHMMETPHUS
OTHOCHUTEJIBHO TUIOCKOCTH.
HpakTuyeckue 3aHATUs. B3auMHOE pacrooxKeHne MPSMBIX U IIOCKOCTEN B IIPOCTPAHCTBE. 6
CamocrosiTesibHasi padoTa 00y4arouuxcst 2
Pasnen 8. KoopauHaThsl 4 BEKTOPBI
Tema 8.1. Copneprxanue yqyeOHOro matepuaa (JeKIHH) 6
Koop/1MHATHI H BEKTOPBI
ITpssmoyrombHast (JiekapToBa) cHCTEMa KOOP/IHHAT B IIpocTpaHncTBe. Popmyiia
PacCTOSTHUS MEXK/1y IByMsI TOUKaMH.
VYpaBHeHUs cepEI.
Bexropsl. Koopaunars! Bekropa. Moayis BekTopa. CloKeHne BEKTOPOB. Y MHOXKEHUE
BEKTOPA Ha YMCII0. YTOJI MEXy ABYMs BekTopamHu. [Ipoexiust Bektopa Ha ock. CKaJispHOe
IIPOU3BEICHUE BEKTOPOB.
Henonp3oBanne KOOpAUHAT M BEKTOPOB IPH PEIICHUH MATEMATHYECKUX ¥ MPUKIIAIHBIX
3a/ay.
IIpakruyeckue 3ansaTus. JleldcTBus ¢ BekTopamu. KOOpMHATEI U BEKTOPEI IIPH PEICHUH 7
MaTeMaTUYECKUX M IPUKIIAHBIX 3aj1a4.
CamocrosiTesIbHAS padoTa 00y4aromuxcst 4
Pazmen 9. MHOrOrpaHHUKH U TeJIa BpalleHust
Tema 9.1. Copep:xanue yqyeOHOro marepuaya (JIeKIHH) 6
MHOrorpaHHHKH Bepmmnsbl, pebpa, rpaHu MHOTOTpaHHHUKA.

ITpusma. Ilpsmas npusma. Ilpasunsras npusma. [Tapamnenenunen. Kyo6.
IMupamupa. IlpaBuiibHast mupamuia. Y cedeHHas nupamua. Terpasp.
Cummetpuu B KyOe, B mapajieNiennuIe/ie, B IpU3Me U IIupaMujie.
Ceuenus xy0a, IpU3MBI U THPAMHIBL.

12




IIpencraBiienne o NpaBUILHBIX MHOTOTPAHHHUKAX (TETPadp, KyO, OKTadAp, JOAEKadAp U
UKOCAIP).

IpakTuyeckue 3ausTusi. Haxox/1eHHe OCHOBHBIX 3JIEMEHTOB ITPU3MBI M THPAMH/IBL.
ITocTpoeHue ceueHwuii.

CamocTosiTesibHAst paboTa 00y4aIOIIUXCS

|8}

Tema 9.2.
Tesia 1 MOBEPXHOCTH
BpAaIeHust

Coaepkanue yq4e0HOro marepuaia  (JIEKIHN)

[unuuap u KoHyc. YceueHHblit konyc. OCHOBaHUe, BBICOTa, OKOBas IOBEPXHOCTH,
obpasyromas, pa3Beprka. OceBble CeUCHHsI U CEYEHHs], lTapajLie/IbHBIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHast IIockocTs K chepe.

BN

ITpakTHyeckue 3ansTisi. HaxoxaeHne OCHOBHBIX 3JIEMEHTOB IIMJIMH/pA, KOHYCA U [Iapa.
[TocTpoeHue ceyeHui.

CamocrosiTesibHast paboTa 00y4aomuxcest

Pasgen 10.

N3mepenust B reomeTpuu

Tema 10.1.
O0BbeMBbI H IO A/H
IIOBEPXHOCTEH
[POCTPAHCTBEHHBIX TeJI

Conepkanue yueOHOro marepuaja (JIEKIHm)

O0nem u ero usmepenue. MurerpansHast popmyiia oosema.

Dopmyiiel 00bemMa KyOa, IpsIMOYTOJIBHOTO apaljIeNelue/a, TIPU3MBbIL, IHITHH/IpA.
DopmyJisl 00BEMa MUPAMHJIBI U KOHYCA.

@opMyJIBI IUIOIA/H IIOBEPXHOCTEH IMMIMH/IPA U KOHYCA.

@opmyiisl 00beMa 11apa U mionau chepsl.

[Toxo6ue ten. OTHOMIEHUS TUTOIIAIEH TOBEpXHOCTEH H 00BEMOB ITOJOOHBIX TEIL.
Penienue npukiaIHpIX 3a1a4.

ITpakTuueckue 3ausaTHsi. Beraucnenus o0beMOB H IUIOLIA/CH MOBEPXHOCTEMN
IIPOCTPAHCTBEHHBIX TEJL.

CamocrosiTesibHast paboTa 00ydaronuxcst

Beero

219

JLiist XapaKTepUCTHKU YPOBHSI OCBOCHHUSI yueOHOr0 MaTepuaa HCIOJIL3YIOTCS CIEYIONHe 0003HaYCHH:
1. — 03HaKOMHUTEJIbHBIH (Y3HaBaHUE paHee H3YyUeHHBIX 0OBEKTOB, CBOMCTR);

2. — penpoyKTUBHBII (BBIIOJIHEHUE JEATEIBHOCTH 110 00pa3ily, HHCTPYKIIMH WK 1101 PYKOBOJCTBOM)

~

Dl = HpOJIyKTHBHLIﬁ (nna}mposarme H CaMOCTOSTCIILHOC BBEIITOJITHEHHUC NCATCILHOCTH, PEIICHUEC HpO6HeMHBIX 3a;:1at1)
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3. YCJIOBUSI PEAJIM3AIIMY YYEBHOM JUCIUILTHHBI

3.1. TpeGoBaHus K MUHUMAJILHOMY MATEPHATLHO-TEXHHYECKOMY 00ecredeHnIo
Peanuzanus y4eOHOM AUCHUILTHHEI TpeOyeT HATMUMS y4eOHOro KabHHeTa.
O6opynoBanue yueOHOro KabuHeTa: MyJIbTHMEAUINHAS ayAUTOPHS C BUIEOIPOEKTOPOM.

3.2. UndopmanuonHoe odecnedenue 00ydeHust

IlepedeHr pekoMeHIyeMbIX y4YeOHBIX H3JaHHM, HHTEPHET-PECYPCOB, JOMOIHUTEILHOM
JUTEPaTypPhI

OCHOBHBIE UCTOYHUKH:

1.

4.

Mopnxosuu A.I".Anrebpa u Hayana MmaremMaTudeckoro aHaimmsa. 10-11 kmaceer. B 2 4. 4
1. Yyebuuxk s yqamupxcs 00pa3oBaTesIbHBIX YUpexkIeHui (0a30BbIi ypoBeHb) — 13-€
u3a., crep. — M. : Muemo3suna, 2012. -. 400 c.: wi.ISBN 978-5-346-01992-3.
Mopakosuu A.I". Anre6pa u Hadasia MaTeMaTHyeckoro anainusa. 10-11 kmacesl. B 2 4. U
2. 3ajauHuK IS yYaluxcst 00pa3oBaTeIbHBIX YUpexaeHui (0a30BbIil YpOBEHB) MO PEI.
A.I''Mopaxkosuuya. — 13-e u3a., crep. — M. : Muemosuna, 2012 — 271 c.: wi. ISBN 978-5-
346-01993-0.

IToropenos A. B. T'eometpust: 10 - 11 kaccs : yaeOHUK 1715t 00111600 pa3oBaTebHBIX
opranu3anuii: 6a3oBblii ¥ mpod bk ypoBHH / A. B. [Toropenos .— 13-e uzn. —
Mockga : IIpocsemenue, 2014 .— 175 c. : wi. — Bubmuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

MaremaTuka : yueO. s yqamxcs yIpexaeHuii cpe. mpod. odbpazoBanus / A. I'.
Jlykankus. - M. : 'DOTAP-Menua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

I[OHOJIHI/ITCJIBHBIG HUCTOYHHKH

1

2,

3.

bammakoB M.U. MaremaTuka: yueOHUK U1 HAYaIbHOTO ¥ Cpel. pod. oOpa3oBaHus../
M.U. bammakos. - - 9-e u3a. crep. — M.: Akanemus, 2014 — 251 c. ui.-
(IIpodeccuonanproe obpazosanue. O6mEeoOpazoBaTenbuble AUCHMIUIAEE]) ISBN 978-5-
4468-0742-0.

bammakos, M.J. Maremaruka. 3ajauauk: yqeOHOe ocobue Juis Ha9aabHOTO
Ipo(eCCHOHAIBHOTO U CpeHero mpodeccruoHanbHoro oopasosanus / M. W. Bamvakos
— 4-e u3n., crep. — Mocksa : Akagemus, 2014 .— 414 c. : un., Tabin. —
(IIpodeccuonanpHoe obpazoBanue. O01E0Opa3oBaTEIbHbBIEC TUCIHILTHHBI) .— ISBN
978-5-4468-0722-2.

Anrebpa u Havayia MaTeMaTH4ecKoro aHanmu3a. 10-11 kmaccel: yueOHUK JUIs
00pa3zoBaTeIbHBIX OpraHU3alNil ¢ IPHJIOKEHUEM Ha JJIEKTPOHHOM HocuTese. [lox pe.
Kommoroposa A.H., 22-e u3n. — M.: IIpocBemenue, 2013. — 384 ¢.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

WNuTepueT-pecypcsr:

obpa3oBaTenbHbIE pecypchl HHTepHETa: KHUTH U y4eOHHKH IO MaTeMaTHKe, PeXHM JOCTyIa:
http://www.alleng.ru
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHSI YYEBHOU

JUCHUITIJINHBI

KoHTposmb ¥ oOLleHKa pe3yabTaroB OCBOGHUS Y4eOHOM JAUCHUILIIAHEI

OCYHICCTBJIACTCSA

IpenogaBaTejieM B IIPOLECCE IPOBEACHUSA MNPAKTHUYCCKHUX 3aHITUN U na60paTopHHx pa60T,
TECTUPOBAHHUS, a TAKXE BBIIIOJIHCHHUS 06y‘{aIOH.II/IMI/ICH HHIUBUAYaJILHBIX 3aJIaHUM, IIPOCKTOB,

HUCCJIEIOBAHUM.

Pe3ynbrars! 06yueHus
(OCBOEHHbIE YMEHUSI, YCBOCHHbIC 3HAHHS)

@DOpMBI U METOJIBI KOHTPOJISL U OLIEHKH
pe3yJIbTaToB 00y4EHUsI

copmupoBanHOE IpeICTaBICHUE 0
MaTeMaTHKe KaK YHHBEPCAIBHOM SI3BIKE
HAyKH, CPEJCTBE MOJCIUPOBAHUS SBICHUN U

NpoIeccoB, 00 wWaesX ©  MeTojax
MaTeMaTHKH;

pa3BuTOE JIOTHYECKOE MBILIJIEHHE,
MIPOCTPAHCTBEHHOE BOOOpaKkeHHe,

IrOpUTMHYECKast KyJlbTypa, KPHTHYHOCTH
MBIIIJIEHUS. HA YpPOBHE, HEOOXOAMMOM ISt
Oynymen npodeccuoHaTBHOMN NeITeIbHOCTH,
Ul TOpOJOJDKeHHMS ~— oOpa3oBaHUsST U
camo00pa3oBaHuUS;

YMEHHE IIPUMEHSTh MaTeMaTHUYECKUE 3HAHUS
B IIOBCEJHEBHOM JKU3HHU, JUIS U3yYCHHS
CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUTLIHH
Ha  0a30BOM ypoBHE W  JAUCIHILUIMH
npo(eCcCCHOHATTBHOTO IUKJIA, IS MOJIyYeHUS
obpa3zoBaHusl B 00JacTAX, He TPeOYIONIHX
yIi1yOJI€eHHOH MaTeMaTHYeCKOU IOrOTOBKH.

IK3aMeH
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