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1.HOACHUTEJBHASA 3AIINCKA
1.1. O0mas xapakTepucTHKAa y4eOHO! TUCHUILINHBI « MaTeMaTHKa))

[Iporpamma yuebHo#t aucuuminnabl «OYI1.03 MatemaTuka» mpenHa3Hayde-
Ha IS M3YYEHUSI MATEeMAaTHKU B YUPEXKICHHUSIX CpelHero npodeccuoHaIbHOro
o0pa3oBaHus, pealu3yIOIKUX 00pa30BaTEIbHYI0 MPOrpaMMy CpelHero (IOJIHOTO)
o0miero o0pa3oBaHus, MPU MOATOTOBKE KBAIM(DUIMPOBAHHBIX  CIICHUATHCTOB
CpeIHero 3BeHa Mo MporpaMMe 0a30BOM MOATOTOBKU. Y POBEHb 00pa3oBaHMs: OC-
HOBHOE oOmiee. KBamudukarus: TeXHUK-MEXaHUK.

[Ipoduns momydaemoro mnpodeccuoHaIbHOTO 00pa30BaHUS: TEXHOJIOTHYE-
CKuU# (TMpHU peajn3aiy MporpaMMbl CPETHETO OOIIET0 00pa30BaHus).

O6meoOpa3oBaTenbHas aucuuIUinHa «MatemaTtukay sBISEeTCS 00s3aTelb-
HOI 4acThi0 0011e00pa30BATENBLHOIO IMKIAa 00pa30BaTENbHOW NMPOrPAMMBI B CO-
orBeTcTBUU ¢ PI'OC CIIO mo cnenmansHOoCcTH 15.02.12 MoOHTaX, TEXHHYECKOE
00CITy>KMBaHUE U PEMOHT MTPOMBIIIIECHHOTO 000py10BaHus (110 oTpacisiM) (pukas
1580 01 9.12.2016 1.)

1.2. Heaun u miIaHupyeMble pe3yJabTaThl 0OCBOCHHUST YUeOHOI
AUCHUILIMHBI «MaTeMaTuka»

1.2.1. Heapb AuCUUIIHHBI

Conepxxanue IPOTpaMMBbl 001eo0pa3oBaTeIBLHOM JTACIUTIIAHBI
«MaremaTrka» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ U3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HamnpasiieHHocTi ®I'OC CIIO.

N3yyenue yueOHOU nuUCHUIUIMHBI «MaTeMaTuka OpUEHTHUPOBAaHA HA JOCTUKEHUE
CHEAYIOIINX LIENEH:

o (opMupoBaHue NpeACTABIEHUI O MATEMATUKE KaK YHUBEPCATHLHOM
S3bIKE€ HAYKH, CPEACTBE MOJICTUPOBAHMS SIBJICHUN M TpoIleccoB, 00 HUAEIX U
METOJaX MaTEMATHKU;

o pa3BuTHE JIOTUYECKOTO MBIIIEHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXeHUSsI, aITOPUTMUIECKON KyIbTYPhI, KPUTHYHOCTU MBINLICHUS Ha YPOBHE,
HEOOXOoaUMOM it Oyaymied  npodeCCHOHAIBHOM — JIeATENIbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CAaMOOOPA30BaAHMS;

o OBJIaj/iIecHHe MATEMATUYECKUMH 3HAHMSIMHM W  yYMEHUSIMHU,
HEOOXOJMMBIMHU B MOBCEIHEBHOM >KU3HM, ISl U3YYCHUSI CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCHUIUIMH Ha 0a30BOM YpOBHE W JNUCIMIUIMH TPO(HEeCCHOHATHLHOTO
IIUKJIA, JJIS TOJIY4YeHUs 0Opa3oBaHUs B 00JIACTSIX, HE TPEOYIOUUX YIIIyOJICHHOU
MaTeMaTHYECKOM ITOATrOTOBKHU;

o BOCNIMTAHUE CPEACTBAMM MAaT€MAaTUKU KyJbTYpbl  JIUYHOCTH,
MOHMMAHUSl 3HAYMMOCTH MAaTEeMaTHUKH JUIsi HAay4yHO-TEXHUYECKOro IMporpecca,
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OTHONIEHUS K MaTEeMaTHUKE KaK K YacTh OOIICYEIIOBEYECKON KYyJIbTYphl dYepes3
3HAKOMCTBO C HUCTOpUEN pPa3BUTHUS MAaTEMaTHUKH, SBOJIOLMEH MaTEeMaTUYECKUX
UJICH.

OcHOBY IpOrpaMMbl COCTaBIISIET COJEP>KaHUE, COTTIACOBAHHOE C TPEOOBAHMU-
aMu peneparbHOro KOMIOHEHTa rOCYJapCTBEHHOTO CTaHAapTa CPeAHEro (IOIHO-
ro) oo1iero oopasoBanusi 0a30BOTO YpOBHSI.

[Ipodunuzanus meneil MaTeMaTHYECKOTO 0Opa30BaHUs OTPa)KaeTCs Ha BbI-
Oope TMPUOPUTETOB B OpraHU3ANNHA YYEOHOUW AESITEIBHOCTH OOywaromuxcs. /[isa
MeXHU4ecK020 U ecmecmeeHHOHAYYH020 NpoQuis 6bl00p yenell cmeulaemcs 6
npazmamu4eckomM Hanpaeienuu, npedycmampusarouiem yCuieHue U paculuperue
NPUKIAOHO20 XApaKmepa u3yyeHus MamemMamuKky, npeumyuecmeeHnou opueHma-
YUY HA ANOPUMMUYECKUU CINUTL HO3ZHABANELHOU 0eameIbHOCHIU.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

B pesynbpraTe u3ydeHus ydeOHON aucuMIUIMHBI «MaremaTtnka» oOyuaro-
IIAHCS TOJDKEH

3HATH/MOHUMATD.

o 3HAYEHHE MAaTEMaTU4YECKOW HAayKH JUIsl PELIEHUs 3a]ad, BO3HHMKAIO-
IIMX B TEOPUU U NPAKTUKE; IIUPOTY U B TO K€ BPEMS OTPAHUYCHHOCTH ITPUMEHE-
HUS MaTEMaTUYECKUX METOJIOB K aHAJIM3Y U UCCIIEIOBAHUIO ITPOLIECCOB U SIBJIICHUN
B IIPUPO/IE U OOIIECTBE;

o 3HAYEHUE NMPAKTUKHU U BOIPOCOB, BO3HUKAIOIINX B CAMOM MaTEMAaTHUKE
JU1st GOPMHUPOBAHUSA U PA3BUTHS MAaTEMAaTUUYECKOM HAYKU; UCTOPHUIO Pa3BUTHSI MO-
HATHS YMCIIA, CO3/IaHUSI MAaTEMATHUYECKOIO0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHUSA
r€OMETPUH;

o YHUBEPCAIbHBIA XapaKkTep 3aKOHOB JIOTUKH MAaTEMAaTUYECKHUX PACCYK-
JCHUM, UX TPUMEHUMOCTB BO BCEX 00JACTAX YEJIOBEUECKOM eATEIbHOCTH;

o BEPOSITHOCTHBIN XapaKTep PA3JIMYHBIX IPOLECCOB OKPYKAKOLIETO MU-
pa.

AJITEBPA

yMeThb!

o BBINIOJIHATh apu(MeTHuecKue ACHCTBUS HAJ| YKMCIIaMH, COYeTasl yCT-
HbI€ ¥ TUCbMEHHBIE MPUEMBI; HAXOAUTh NPUOIMKEHHbIE 3HAUCHUS BEJIMYUH U T10-
I'PEIIHOCTH BBIYUCIICHUN (a0COMIOTHASI U OTHOCUTENbHAS); CPAaBHUBATh YHUCIIOBBIE
BBIPAKEHHS;

o HaXOJWTh 3HAYEHUS KOPHS, CTENEHH, Jiorapupma, TPUTOHOMETpHYe-
CKUX BBIPQKEHUN HA OCHOBE OMNpENETEHUs, UCIOIb3Yysd NP HEOOXOAUMOCTU WH-

* [Tomumo YKa3aHHbIX B JaHHOM pa3aciic 3HaHHI>'I, B Tpe6OBaHI/I$I K YPOBHIO MOATOTOBKH BKIIIO-
YHarTCA TaKXKE 3HAHHA, HeO6XO)II/IMI)Ie AJI1 OCBOCHHS IEPCUMUCIICHHBIX HUXKE YMeHI/Iﬁ



CTPYMEHTAJIbHBIE CPEICTBA; MOJIb30BATHCS MPUOIMKEHHON OLIEHKOW MpPH MpaKTHU-
YECKUX pacyerax;

o BBINOJHATh IPE0OPa30BaHUsl BBIPAKEHUMN, IPUMEHSIST (POPMYJIbI, CBS-
3aHHBIE CO CBOWCTBAMHU CTENEHEH, Jorapu(MoB, TPUTOHOMETPUUECKUX (DYHKIIUH;

HCI0/1b30BAaTh NPUOOPETEHHBbIC 3HAHUS M YMEHHS B NMPAKTHYECKOM Je-
SITeJIbHOCTH U MOBCEHEBHOM KM3HU:

o JUIS TIPAKTUYECKUX PAcUeToB MO (GopMmyiiaMm, BKIoUas (HOpMYIIbI, CO-
JiepIKaIiie CTEMEHHU, PaJuKallbl, JIOTapu(pMbl U TPUTOHOMETpUUYECKUE (DPyHKIIUH,
UCITIOJIb3YsI TP HEOOXOJAMMOCTH CIPAaBOYHBIE MaTEpHANIbI U MPOCTEHIINE BBIYKC-
JIMTENBHBIC YCTPONCTBA.

DOyHKUUM U Tpaduku

yMeThb!

® BBHIYKCIIATh 3HaYCHHE (PYHKLMHU IO 3a/laHHOMY 3HAYEHUIO apryMeHTa Ipu
pa3NUYHBIX crloco0ax 3aaHus QyHKINU;

® OIpPE/CNIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMI, WIUTIOCTPUPOBATH
UX Ha rpaukax;

® CTPOUTH IpadUKH HU3YYEHHBIX (DYHKIMI, WIUTFOCTPUPOBATH MO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

® ICII0JIb30BATh MOHATUE (PYHKIMHU JIJIs1 OIMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH;

HCIO0JIb30BAaTh NMPUOOPEeTEeHHbIE 3HAHUS U YMEHHMS B NMPAKTHYeCKOil Je-
SITeJIbHOCTH U MOBCEHEBHOM JKM3HU:

o JUISL OMMCAHUSl C MNOMOLIBI0 (YHKLIMHA PpPa3IMYHBIX 3aBHCHUMOCTEW,
MPEICTaBICHUS UX TpadUuecKu, UHTEPIPETAIH rpadruKOB.

Havana mareMaTH4ecKOro aHajausa

yMeThb!

o HaXOAUTb IIPOU3BOJIHBIE ANEMEHTAPHBIX (PYHKIINH;

o UCIOJIb30BaTh MPOU3BOAHYIO JJII U3YYEHHsS] CBOMCTB (PYHKUUH U TO-
CTpOEHUS IPaPUKOB;

o IPUMEHSATH MPOU3BOAHYIO JJI MPOBEACHUS MPUOJIMKEHHBIX BBIYUC-
JICHUH, pelaTh 3aJaud MPUKIaJHOTO XapaKTepa Ha HaXO0XJAeHHE HauOOJbIIEro u
HAaMMEHBILIErO 3HA4YCHHS,;

o BBIUUCIIATH B MPOCTEHIINX CIydyasix IJIOLAAN U 00BEMBI C UCIOJIB30-
BaHHMEM OIPE/ICIICHHOI0 MHTErpana;

HCIO0JIb30BaTh NMPUOOPEeTEeHHbIE 3HAHUS U YMEHHUS B NMPAKTH4YECKOM Je-
SITeJIbHOCTU U MIOBCETHEBHOM JKMU3HHU IS

o peuieHusl MPUKIAIHBIX  337a4, B TOM UHUCIE  COIMAIbHO-
HSKOHOMUYECKUX U (PU3MYECKHX, Ha HAWOOJIbLINE W HAWMEHBbIINE 3HAYeHUs, Ha
HaXO0XKJIEHUE CKOPOCTU U YCKOPEHHS.

YpaBHeHUS U HEPABEHCTBA

yMeThb!

o peliath paloHaldbHbIE, OKa3aTeNbHbIE, JIOTapu(pMUIECKUE, TPUTO-
HOMETPUUYECKHE YPaBHEHHUSI, CBOJSALIMECS K JIMHEWHBIM M KBAJPATHBIM, a TaKkKe

AHAJIOIMYHBIC HCPABCHCTBA U CUCTCMBI;
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o UCIONIb30BaTh TpadUUecKuil METOoJA pelleHHs ypaBHEHUHW U Hepa-
BEHCTB;

o M300pakaTh HA KOOPJAMHATHOM IUIOCKOCTH pEIICHUS! YpaBHEHUM, He-
PABEHCTB U CUCTEM C JIByMSI HEU3BECTHBIMU;
o COCTaBIISAITh U pElIaTh YPAaBHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HE-

W3BECTHBIC BEJIMUUHBI B TEKCTOBBIX (B TOM UMCJIE€ MMPUKIAJAHBIX) 3a/1auax.

HCI0JIb30BATh NMPUOOPETEeHHbIE 3HAHUS U YMEHHSI B NMPAKTHYECKO Je-
AAITEJHLHOCTH M NMOBCEIHEBHOM KU3HU:

° JUJISL TIOCTPOCHUS U MCCIIEOBAHUSA MPOCTEHIIIUX MAaTEMAaTHYECKUX MO-
Jenen.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHO-
CTEH

YMeETh!

° pelmaTth npocTeiire KOMOMHATOPHBIE 3a/laud METOJ0M Iepedopa, a
TaKXe C UCITOJIb30BaHUEM HM3BECTHBIX (hOPMYIL;

° BBIYUCIISATH B MPOCTEHUINNX CIIydasx BEPOSITHOCTH COOBITHI Ha OCHOBE
MOJICUETa YKcJia UCXOI0B;

HCI0JIb30BATh NMPUOOPETEeHHbIE 3HAHUA U YMEHHSI B NMPAKTHUYECKOI Je-
ATEJIbHOCTH U NOBCEIHEBHOM KU3HMU.

o JUIS aHAJIN3a PEANTbHBIX YMCIIOBBIX JTaHHBIX, MPEICTABICHHBIX B BHJIE
JarpaMm, rpauKos;

. aHanM3a HHQOPMAIUK CTATHCTUIECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

. pacrio3HaBaTh Ha YepTEXKaxX M MOJEISIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C MX ONMUCAHHUSIMHU, H300PAKCHUSIMU;

. OIMCHIBATh B3aMMHOE PACIIOJIOKEHHUE TPSMBIX U IUIOCKOCTESH B IPO-
CTPAHCTBE, aAp2yMEeHMUPOBAmMb C80U CYHCOEHUSL 00 IMOM PACHONONHCEHUU,

o aHATM3UPOBATh B MPOCTEHMIINX CIydasX B3aMMHOE PAaCIIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

. n300pa’kaTh OCHOBHBIE MHOTOTPAaHHHUKHU U KPYTJIbIE TEJA; BHITOJIHSATH
YEePTEKU 110 YCIOBUSAM 3a/1a4;

o cmpoums npocmetiuiue cevenuss Kyoa, npuzmul, NUPAMUObL;

. pelaTh TIAHUMETPHUYECKUE M MPOCTEHINNE CTEPEOMETPUICCKHE 3a-

a4l Ha HaXO0XIACHUE TE€OMETPUUYCCKUX BEIWYHMH (JJIMH, YIJIOB, IUIONIAEH, 00be-
MOB);

° HCIOJIb30BaTh MPHU PEIICHUU CTEPEOMETPUYECKHUX 3aJ]a4 IUIAHUMET-
puueckue (HaKThl 1 METOJIBL;
° MPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHUS B XOJI€ PELICHUS 3a1aY;

HCMO0JIb30BaTh NMPUOOPETEHHbIE 3HAHUSI U YMEHHs B NMPAKTHYECKOii je-
SITEeJIbHOCTU U MOBCETHEBHOM KM3HU:

o JUTSL UCCIIeIOBaHUsI (MOJICTTUPOBAHMSI) HECIIOKHBIX MPAKTUUECKUX CH-
TyaIriii Ha OCHOBE M3YUYEHHBIX (DOPMYJT U CBOMCTB (UTYp;



. BBIYHCIICHUSI O0BEMOB W TUIOIMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEH-
HBIX Te€J MPU PEIICHUU MPAKTUYECKUX 3aJay, UCITOJb3ys IMPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBIYUCIUTENBHBIE YCTPONCTBA.

1.3. MecTo y4eOHOI TUCHUILVINHBI B y4eOHOM IJIaHe

JucuuninHa u3ydaercs Kak 0a30BbIN yUeOHBIN MpeaMer.

1.4. PeKOMeHIlyeMOC KO/JIMYE€CTBO YaCcoB Ha OCBOCHHE IIPpOrpaMMbl

TUCHHUILIMHBI:

MaKCUMAaJIbHO# y4eOHOI Harpy3ku oOy4atomerocst 2914ac, B TOM 4HcIe:
00s13aTeJIbHOM ayIUTOPHON yueOHOM Harpy3ku oOyuatomerocs 279 4acos;

CaMOCTOSAITeIbHOM padoThl oOy4aronierocst 12 yacos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM NMCIUILUIMHBI M BHAbI Y4eOHOH padoThI

Buo yueonoit pabomot Qovem uacos
MaxkcuMasibHasi yueOHasi Harpy3ka (Bcero) 291
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero) 2179
B TOM YHCIIE: -
JIEKIIMOHHBIE 3aHITUS 128
71a00paTOPHBIE 3aHITUS -
ITPAKTUYECKHUE 3aHATHS 145
KOHTPOJIbHBIE pabOThI -
KypcoBas pabora (mpoekT) (eciu npedycmompeno) -
MIPOMEKYTOYHAS aTTeCTaIUs 4
KOHCYJIbTallHsl 2
CamocrosiTesibHasi padoTa 00y4arinerocsi(Bcero) 12

[IpomexxyTouHast arrectauus B opMme:
uToronas oneHka (1 cemectp); sx3ameH (2 cemecTp)




2.2. TemaTu4ecKkuii MJIaH U COiepPKaHNe Y4eOHOI TN CIUTLTUHBI

HaunmenoBaHmue pa3aejia

KoaunuecTBO
4acoB Ha
pasnen

AyautopHast
pado-
Ta/CamocTo
ATeJbHAsA
pabora, yac

TeMmbl pasgena

cemecmp
Pa3pea 1. 20
Beenenue. IloBTope-
HHeE HIKOJBHOIO KYp-
ca.
2 Tema 1. MaremaTuka Kak 4acTh 0011€4EIN0-
BEUECKOU KyJIbTYphl. PONb 1 3HaUueHUE Ma-
TEMaTUKU (3HAKOMCTBO C UCTOPUEH pa3BU-
THSI MATEMATHUKH )
10 Tema 2. ToxaecTBeHHbIE TPEOOPA3OBAHUS
BBIPAKCHU.
Meton MaTeMaTU4ECKON WHTYKITUU
8 Tema 3. [TocTpoenue rpadgukos
AIIEMEHTAPHBIX (PYHKIIHI
Pa3nen 2. 34
Tpuronomerpus.
10 Tema 1. OcHOBBI TpUroHomeTpuu. M3me-
pEHUsI HA MECTHOCTH
10 Tewma 2. Tpuronomerpuueckrue QyHKIINU
10 Tema 3. PenieHue TpUroHOMETPUUECKUX
YpPaBHEHUI U HEPABEHCTB
4 Tema 4. CucTeMbl TPUTOHOMETPUUYECKHUX
YpaBHECHUU
Pa3nen 3. Hauana 32
MaTeMaTH4ecKoro
anam3sa. [lpousBoa-
Hasi PYHKUMH.
8 Tewma 1. [Ipupamenue pynkmuu. Onpene-
JICHUE TIPOU3BOTHOM U €€ PU3NUECKU U
F€OMETPUYECKUN CMBICII
8 Tema 2. [IpaBuiia BEIYMCIECHUS TTPOU3BOI-




HBIX

8 Tema3. [IpousBoiHas CIIOKHON (DYHKITUN
8 Tema 4. [IpousBoaHbIe
TPUTOHOMETPUUYECKUX (PYHKIIHIA
Pa3nen 4. Peurenue 16
TEKCTOBBIX 3a/1a4.
4 Tema 1. Pemenue 3a1au Ha ABMIKEHUE
4 Tewma 2. Pemmenue 3amay Ha paboTy
4 Tema 3. Pelrenue 3aa4 Ha IPOLICHTBI, CMe-
CH U CILIaBbI
4 Tewma 4. Perienue TeKCTOBBIX 3a/1a4 Ha CO-
CTaBJICHUE YPABHEHUI, HEPABEHCTB U UX
KOHCTPYKITUH U3 pa3IM4HbIX 001acTei
KU3ZHEAEATEIbHOCTH YEJI0BEKa
Pa3znen 5. DiiemeHTBI 17
KOMOMHATOPHUKH H
TEOPUM
BEPOSITHOCTEH.
JJIeMeHThl MaTeMa-
TUY€CKOH CTATUCTH-
KH.
3) Tema 1. D1eMeHTbl KOMOMHATOPUKH
6 Tema 2. DneMeHTbI TEOPUU BEPOSTHOCTEN
6 Tema 3. DneMeHTbI MaTEMaTUYECKOU CTa-
TUCTUKH
Hroro 3a 1 cemectp 119/0
2 cemecTp
Pa3nen 6. 34
IIpumeHeHue Hempe-
PBIBHOCTH M TIPOM3-
BO/IHOI.
4 Tema 1. Meron naTEpBaIoB
8/1 Tema 2. KacarenbHas k rpaduxy QyHKIUA
4 Tema 3. [TpuOmxEHHBIC BEIYUCIICHUS
12/1 Tema 4. UccnenoBanue GyHKImiA
6/1 Tema 5. MeToa MareMaTuyecKkoro

MOJICIMPOBaHUsI (pelIeHue MPUKIaTHBIX
3a/1a4 Ha HaXOXJAEHUE HauOOJIBIIETO U




HAaUMEHBIIIETO 3HaUYEeHUs (PYHKIIHI)

Paznen 7. [lepB0006- 26
pa3Hasi 1 HHTErpal.
Beruncienue mio-
majaeu miockux ¢u-
ryp 1 00bEMOB TeJl
BpallleHusl.
10/1 Tema 1. IlepBooOpa3Has u UHTErpa.
OCHOBHBIE MIOHSTHUS
10 Tema 2. BoeruncieHue miomaaeu miocKux
duryp/1
6 Tewma 3. Beruucnenune o0bEMOB Tl Bpallie-
HUS
Pa3nen 8 . llpsimblie n 16
IJIOCKOCTH B IPoO-
CTPaHCTBe.
MHOrorpaHHuKH
6/1 Tema 1. IIpsiMble U MIIOCKOCTH B IPOCTPaH-
CTBE
10/1 Tema 2. MHOTOTpaHHHUKH
Pa3nen 9. 16
Koopaunarel u
BEKTOPHI B
NPOCTPAHCTBE.
8/1 Tema 1. BekTophl B TPOCTPaHCTBE
8/1 Tema 2. MeToa KOOpAMHAT B IPOCTPAHCTBE
Pa3nea 10. [Toka3za- 30
TeJIbHAS U JIora-
pupmMHuyeckas
(pyHKIus.
6 Tema 1. Kopnu, crenenu u norapudmbl
6/1 Tewma 2. [lokazaTenbHble U TorapupmMuIe-
ckue QyHKIIUU
8 Tema 3. Pemienue nokasaTenbHbIX U JIOTa-
pubMUUYECKIX YPaBHEHUN U HEPABEHCTB
8 Tema 4. UppanroHanbHbIE YpaBHEHHS
2/1 Tewma 5. [Ipou3BoaHas moKazaTeabHON U
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norapudmuyeckoi PyHKIIUN
Pa3nen 11. 32
HN3mepenus B
reomerpun. O0bEémbI
TeJl.
Tesia 1 moBepxXHOCTH
BpallleHHsl.
4/1 Tema 1. I3mepenus B reoMmeTpuu
12 Tema 2. [{unuuap, KOHYC, Map
16/1 Tema 3. O0bEMBI Ten. [nomaas noBepxHo-
CTH
Hroro 3a 2 cemecTp 154/12
HUTOIo 273+2(xoH
CyJbTa-
mus)+4(I1
A)

3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HanmeHnoBaHue pa3aesia/TemMbl

Buabl yueOHBIX AelicTBHI

Pa3zneal. BBenenmne. IloBTOopeHne mxo/b-
HOI'0 Kypca

Tema 1. MaremaTuka Kak 4acTb 00ledeIoBe-
YECKOM KyJbTypbl. PoiIb M 3HaueHHE maTema-
TUKU (3HAaKOMCTBO C UCTOpHEH pa3BUTHs Ma-
TEMAaTHUKH)

MaremaTrka B HayKe, TEXHUKE, SJKOHOMHUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUSIX M TIPAKTH-
yeckoll aesrenbHocTH. Llenu u 3agaum uzy-
YEeHUsI MaTeMaTHKH MPH OCBOEHHH Mpodec-
cuit CIIO u cnennansHoctelt CIIO.
KoHcniektnpoBanme, caMoCTOSATENbHAs pa-
60Ta ¢ UCTOYHHKaMHU UHPOpMaLuu, padboTa ¢
y4eOHHKaMU

Tema 2. ToxxiecTBeHHBIE TPe0Opa3OBaHuUs
BBIPAKEHUM.

Meron MareMaTUYECKON MHIYKIIUU

JlokazaTenbcTBa YMCIOBBIX HEPaBEHCTB. Jle-
JUMOCTh LebIX uncen. CpaBHEHUS 1O MO-
IO m. 3ala4¥ ¢ LIEJOYUCICHHBIMU HEU3-
BECTHBIMU.

Parmonansueie BelpaskeHus. Popmynsl Ou-
HoMa HpIOTOHA, CyMMBI U Pa3HOCTU CTelle-
HEH.

Jlenenre MHOTOWICHOB C OCTaTKOM. AMNTro-
put™m EBximpa. Kopenb MHorounena. Teo-
pema besy.
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[Ipumenenue MMMU k nokazarenbCTBY Je-
JUMOCTH, PaBEHCTB, COJEPXKAIIUX OECKo-
HEYHOE CYMMHUPOBaHUE, HEPABEHCTB.
KoHncnektupoBanue, caMOCTOSITENIbHAS pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHE TPUMEPOB

Tema 3. TloctpoeHue rpadukoB dJIEMEHTAp-
HBIX (YHKIUI

OnemenTtapHbie ¢pyHKuuu. O6macTe onpene-
JeHus u 00JacTh W3MEHEHHS (QYHKIUH.
OrpannueHHocTh (GyHKIUU. YETHOCTH, He-
YETHOCTb, IEPUOTUIHOCTH (PYHKITHIA.
[TpoMexyTku BO3pacTaHusl, yObIBaHUs, 3HA-
KOTIOCTOSIHCTBA M Hyu QyHKimu. Hccneno-
BaHUE (PYHKLIMNA M MOCTPOCHUE UX TPaPUKOB
3JIEMEHTApPHBIMH MeToaMu. OCHOBHBIE CIIO-
co0bl TIpeoOpa3zoBanus rpaduxoB. ['paduku
bynkuui, copepkammx monyiu. ['paduku
CIIOXKHBIX (PYHKITHH.

[Tonstue pynkuuu u e€ rpapuka. OyHKIMSL
y = x". ®ynkiua y = Vx (x = 0). Oynkius
y = Vx.

[Tonsitne oOpaTHOW (yHKIUH.
oOpaTHble PYHKIIHH.

B3aumuo-

KoHcniekTupoBaHue, caMoCTOSTEIbHAs pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHUKaMu, padota ¢ rpadukamu, YTEHUE

rpauKoB

Pa3nea 2. Tpuronomerpus

Tema 1. OcHoBBl TpuroHoMmeTpuu. Mamepe-
HUSI HA MECTHOCTH

[Tonstne yrima. Pagmannas wMepa yria.
OnpeneneHue cuHyca MU KO CHHYca YIJa.
OcHoBHBIE (POPMYIIBI JJISI CHHYCA U KOCUHY-
ca yrna. Apkcunyc. Apkkocunyc. [Ipumepst
HCIIOJIb30BAaHUsl apKCHHYCAa M apKKOCHHYCA.
dopmyIbl AT apKCUHYCa U apKKOCHHYCA.
Omnpenenenre TaHreHca U KOTaHT€HCa yria.
OcHoBHbIe (HOPMYIBI ISl TAHTEHCA U KOTaH-
reHca yriia ApKTaHTeHC. APKKOTaHTEHC.
[Tpumepsl HCMONB30BaHUS apKTaHTEHCA U
apkkoTtanreHca. Kocunyc pasHoctu u KocH-
HYC CyMMBI JIBYX yrJioB. DOpMyJIbI AJIsl apK-
TaHTeHCa ¥ apKKOTaHTeHCa.

DopMyIIbl AT JOTIOJHUTEIBHBIX YTIIOB.
CuHYC CYMMBI U CHHYC Pa3HOCTH JBYX VT-
JIOB.

CymMa U pa3HOCTb CHHYCOB U KOCUHYCOB.
dopmyna Juisi TBOWHBIX W TOJOBHHHBIX YT-
JIOB.

[Ipou3sBeneHne CUHYCOB U KOCUHYCOB.
dopMyIIbI )11 TAHTEHCOB
KoHncnektupoBanue, caMOCTOSITENIbHAS pa-
00Ta ¢ UCTOYHUKAMH HH(POPMaIUH, paboTa ¢
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yueOHUKaMH, pelIeHHue MPUMEPOB, U3MEpe-
HUS HA MECTHOCTH

Tema 2. TpuronoMmerpudeckue GpyHKIIMU

DyHKIMU Y=COSX, Y=SinX, Y=tgX, y=CtgX.
OOpatHble TPUTOHOMETPUYECKHE (HYHKIIHH.
[Tpumeps! HCcnoab30BaHUSA 0OOPATHBIX TPHUTO-
HOMETPUYECKHUX (PYHKIUH.
KoncnexkTupoBanue, caMoCTOsTeNbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
y4eOHUKaMH, pelIeHHe MPUMEPOB, ITOCTPOe-
HUE rpauKoB, YTeHUE TpauKOB

Tema 3. PellieHue TpUrOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB

[Ipocreiiliiue TPUrOoHOMETPUYECKHUE YpaBHE-
HUSI.

VYpaBHeHUsI, CBOJAIIMECS K MNPOCTECUIINM
3aMEHOM HEHU3BECTHOTO.

[IpumeHeHre OCHOBHBIE TPUTOHOMETpHUYE-
CKHX (popMyII ISl pelieHus ypaBHEHUH.
OpnHOpoAHBIE YpABHEHUS.

[Ipocrelinine HepaBeHCTBA ISl CHHYCA U KO-
cunyca. [Ipocreiiie HepaBeHCTBa JJIsl TaH-
reHca U KOTaHI'eHca.

HepaBencrtBa, cBoasiiuecs K MNPOCTEUIINM
3aMEHOM HEU3BECTHOro. BBeaeHue BCIIOMO-
raTeJIbHOro yrija. 3aMeHa HEU3BECTHOIO
t=sinx+Ccosx.

KoncnektupoBanue, camocTosITeIbHAs pa-
00Ta ¢ ICTOYHHKAMHU HHPOpMAIIH, padoTa ¢
yueOHUKaMU, pelIeHHe MPUMEPOB

Tema 4. Cucremsl
yYpaBHEHUU

TPUTOHOMETPUYECKUX

Crioco0bl penieHusi CUCTEM TPUTOHOMETPH-
YEeCKUX ypaBHEHUH (IIpOCTEHIINE CUCTEMBI,
CHCTEMBI, B KOTOPBIX HEU3BECTHBIE CBSI3aH-

. T . T
HBI U€PE3 YyroJl, KpaTHbIU E , HCKpAaTHBIN E ,

pellIeHre CUCTEM METO/0M BBEIEHUS HaBBIX
HEU3BECTHBIX; METOJIOM alIre0panvecKux
npeoOpa3oBaHUNl  ypaBHEHUH  CHCTEMBI;
METOJIOM BO3BEACHUS O0OUX ypaBHEHUI
CHUCTEMBl B KBaJpaT; TPUTOHOMETPUYECKHE
CUCTEMBI c oTOopom KOpHEi;
(byHKIMOHATIBHBIE METO/bI pereHus
TPUTOHOMETPHYCCKUX CHCTEM,
TPUTOHOMETPUUYECKHE CUCTEMBI Tpex
YpPaBHEHUH C TPEMSI HEU3BECTHBIMH.

KoHncnektupoBanue, caMOCTOSITENIbHAS pa-
0oTa ¢ UCTOYHUKaMHU HHPOPMAIIUH, padoTa ¢
yueOHUKaMU, pelIeHHe MPUMEPOB

Pa3gen 3. Hauajia MmaTeMaTH4eCKOro aHa-
Ju3a. IlpousBoanasi pyHKIHH

Tema 1. Ilpupamenue ¢ynkmuu. Onpenene-
HUE TPOM3BOJHONW M e€ (U3NYECKUN U Teo-
METPUYECKUI CMBICII

[Tonsitne mpenena ¢yakuun. OTHOCTOPOH-
Hue mnpenensl. CpoiicTBa mpenenoB (yHK-
UAH.

[TonsiTie mpou3BOAHON (GYHKIIMM Ha SI3bIKE
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MpUpaLICHUN.

KoHncnektupoBanue, caMOCTOSITENIbHAS pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMU, PEIICHIE TPHUMEPOB

Tema 2. [IpaBuiia BEIYMCIEHUS MPOU3BOIHBIX

[TpousBonnas cymmsl. [Ipon3Boanast pa3zHo-
ctu. HempepsiBHOCTh (DyHKIMH, HMEIOIIECH
npou3BoaHyw. Juddepenmuan. IIponsponu-
Has npousBeneHus. [Ipon3BoHAas YaCTHOTO.
[IpousBoaHbBIE 3JNEMEHTapHBIX  (PYHKLHUH.
KoncnektupoBanue, caMocToATeNbHAs pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHE TPUMEPOB

Tema3. [IpousBoHas CIOKHOM PYHKITUN

[TpousBognas cnoxxkHoi ¢yHkiuu. [Ipouns-
BOJIHAsI OOpAaTHON (QYHKIIUH.
KoncnektupoBanue, caMoCTOSITENIbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHUKaMU, pelIeHHe MPUMEPOB

Tema 4. [Ipou3BoHBIC TPUTOHOMETPHUICCKUX
byHKIMi

[Tpon3BoHBIE OCHOBHBIX TPHTOHOMETpHYE-
CKUX ¥ OOpaTHBIX TPUTOHOMETPUUECKUX
GyHKIMIA.

KoncnektupoBanue, caMoCTOSITENIbHAS pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padoTa C
yueOHUKaMU, pelIeHHe MPUMEPOB

Pasnen 4. PenieHue TEKCTOBBIX 327124

Tema 1. Pertenue 3agad Ha IBUKEHUE

KoHcniekTupoBaHue, caMoCTOSTENbHAs pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHHUKAaMHU, PEIICHUE IPHMEPOB

Tewma 2. Pemenue 3agau Ha paboty

KoHcniektnpoBanme, caMoCTOSATENbHAs pa-
00Ta ¢ UCTOYHHKaMU UHpOpMaLuu, padboTa ¢
y4eOHHUKaMH, pelIeHUe MPIMEPOB

Tema 3. PemieHue 3agady Ha NPOLEHTHI, Ha
CMECH U CIUIaBbI

KoHcniektnpoBanme, caMoCTOSATENbHAs pa-
00Ta ¢ UCTOYHHKAMHU HHpOpMaLnu, paboTa ¢
y4eOHHUKaMH, pelIeHUe MPHUMEPOB

Tema 4. PemeHne TEKCTOBBIX 3a7ad Ha CO-
CTaBJICHUE ypaBHEHUI, HEPABEHCTB U UX KOH-
CTPYKIMHA M3 pa3IUYHBIX 001acTeil jKu3Heze-
ATEIbHOCTHU YEJIOBEKa

Matematuueckoe MOAECIUPOBAHHUE U €Tr0 OC-
HOBHBIC OTAalIlbI.

KoncnektupoBanue, caMoCTOSITENbHAs pa-
00Ta ¢ UCTOYHUKaMU UHPOpPMaIIUH, paboTa ¢
yueOHUKaMH, pelieHre MPUMEPOB

Pasnen 6.
IIpuMeHeHne HeNMPEPHIBHOCTH W TPOU3-
BOHOH

Tema 1. Meron nnTepBaio

[Tonstue HenpepsiBHOCTH (pyHKIMKU. Hemnpe-
PBIBHOCTh d3JIeMEHTapHbIX ¢yHKImil. Pas-
pbIBHBIE (DYHKIIMU. METOA MHTEpBAJOB Kak
MIPUMEHEHHUE HENMPEPHIBHOCTH (PYHKIIUH.
KoHcnektupoBanue, caMOCTOSITENbHAS pa-
0oTa ¢ UCTOYHUKaMH HHPOPMAIIUH, padoTa ¢
y4yeOHHUKaMH, pelieHUe MPUMEPOB

Tema 2. KacarenbHas k rpaduky GyHKIUN

VYpaBHeHHe KacaTenbHOW K rpaduky (yHK-
U,
KoHcnektupoBaHue, caMocCTOsITEeNbHAsT pa-
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0oTa ¢ UCTOYHUKaMH HH(POpMAIIHH, padoTa ¢
y4eOHHUKAaMH, pelIeHUe IPHUMEPOB

Tewma 3. [IpubnmxkEHHBIC BEIYUCICHUS

[Tpubnmxénnpie BbhIUMCIeHUsA. Teopema o
cpenneM. ®opmyna u psan Tennopa.
KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ ICTOYHHKAMU HHPOpMAIIH, padoTa ¢
yueOHUKaMU, pelIeHre MPUMEPOB

Tema 4. HccnenoBanue GyHKIMMA

Bospacranue u yosiBanue pynkuu. [Ipons-
BOJHBIC BBICIIUX MOPAIKOB. BrIMyKIOCTH
rpapuka QyHKIUH. DKCTpeMyM (PYHKIUH C
€IMHCTBEHHONW KPUTHUYECKON TOYKOW. 3ajia-
91 Ha MAKCUMYM U MUHUMYM.

AcumnToThl. [[poOHOo-nuHeWHas (QyHKIH.
[Toctpoenne rpadukoB QyHKIHIA ¢ TpuMe-
HEHUEM MPOU3BOTHOM.

KoHcniektupoBanme, camocTosTeNbHAs pa-
0oTa ¢ UICTOYHUKAMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pPELIeHUE MPUMEPOB, TOCTPOE-
Hue rpaduKoB, YTeHHE rpad)uKOB

Tema 5. MeTox MaTreMaTHUECKOTO
MOJICTTUPOBAHMS (pelICHUE TPUKIIATHBIX
3a7a4 Ha HaXO)KJAEHHE HanOOJIbIIErO U
HAUMEHBIIETO 3HaYE€HUs (PYHKIIHIT)

Bospacranue u yosiBanue pynkuu. [Ipons-
BOJHBIC BBICIIUX MOPAIKOB. BBIMTYKIOCTH
rpapuka QyHKIUH. DKCTpeMyM (QYHKIUH C
€IMHCTBEHHONW KPUTHUYECKON TOuKoM. 3ana-
Yl Ha MaKCUMyM M MUHUMYM, HauOOJbIIee
Y HalMEHbIlIee 3HaUeHHEe (YHKIUH.
KoHncnektupoBanue, caMoCTOSITENbHAS pa-
0oTa ¢ UICTOYHUKAMH HH(POPMAIIHH, padoTa ¢
y4eOHHMKaMH, pelieHne npuMepoB. Perenue
MPUKJIAIHBIX 337124

Pasnen 7. [lepBooOpa3Hasi u HHTErpaJl.
Boruuciienue niiomaaen NJI0CKuxX Gpuryp u
00bEMOB Tes1 BpallleHUs

Tema 1. IlepBooOpa3Hast u UHTErpaJl.
OCHOBHBIE TIOHSTHS

[Tonsatue nepBooOpa3HOl. 3aMeHa MepeMeH-
HOH. IHTerpupoBaHue no 4acTsaMm
KoHcnektupoBaHue, caMOCTOSITENbHAsA pa-
00Ta ¢ UCTOYHUKaMU UHPOpPMaIIUH, paboTa ¢
y4eOHHMKAaMH, pellieHUe IPUMEPOB

Tema 2. Beraucienue miomaaei mioCcKux
uryp

ITnomane KPUBOJIMHENHON  TpaIlelHH.
Onpenenénnplii unTerpan. Ilpubnmxénnoe
BBIYMCIICHHE OIPEACIIEHHOIO HHTETpaIa.
®opmyna Herorona-Jleitonuma. CoiicTBa
omnpenenéHHoro wuHrerpana. lIpumenenue
OIPENENEHHBIX MHTETPAJIOB B I'E€OMETpUYE-
CKHX U (PU3UYECKUX 3aavax.
KoHcnekTtupoBanue, caMOCTOSITENbHAS pa-
00Ta ¢ UICTOYHUKaMH HHPOpMaIIH, padboTa C
y4eOHHUKaMHU, pelIeHUe IPHUMEPOB.

Tema 3. Beruucienrne o0bEMOB Te BpallleHHs

Brruncnenne 00bEMOB Te BpalleHUs C T0-
MOIIBIO ONPENeNIEHHOr0 HHTErpaa.
KoHcniektupoBanme, camocTosTeNbHAS pa-
60Ta ¢ UCTOYHHKaMU UHPOpMaLuu, padboTa ¢
y4eOHHUKAaMH, pEIIeHUE IPHIMEPOB.
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Paznen 8. IlpsamMble M IUIOCKOCTH B NpPO-
CTPAHCTBe.
MHOrorpaHHuKH

Tema 1. [IpsiMble U MIIOCKOCTH B IPOCTpaH-
CTBE

IIpenmer crepeomeTpuu. AKCHOMBI CTEPEO-
MeTpuu. HekoTopele cileacTBus M3 aKCHOM.
[TapajuenpHble NpsMBIE B IPOCTPAHCTBE.
[TapamnensHOCTh TpEX npsiMbix [lapamiens-
HOCTb MpsIMOW U IUIOCKOCTH. CKpeluBaro-
nyecs: npsMble. YTJIbl C COHAIIPaBICHHBIMU
CTOPOHAMU.

Yron wmexny unpsaMmbiMH. I[lapamienbHbie
mwiockocTd. CBoiCTBa napaieabHbIX IJI0C-
kocteil. Terpasap. [lapannenenunen. 3ana-
Yyl Ha IMOCTpOeHME ceueHud. Ilepnenauky-
JspHBIE NpsMble B mpocTpancTse. llapan-
JIEJIbHBIE TpsSIMbIE, MEPIEHIUKYISAPHBIE K
IIJIOCKOCTH.

IIpu3Hak NEepneHIUKYISPHOCTH NPSIMOU U
JI0CKOCTH. Teopema O mpsiMOil, MepreHIu-
KYJISIPHOM K IUIOCKOCTH. PaccTostHue ot Tou-
KM J0 IUIOCKOCTU. TeopeMa O TpEX nepreH-
JUKYJspax. YToa MEeXIy NpsMON U IUIOCKO-
cTbro. [IByrpannbiii yrou. Ilpusnak nepnen-
JUKYJIAPHOCTH JBYX Iockoctel. IIpsamo-
YIrOJbHBIN napaienenunes. TpéxrpaHHbIl
yroji. MHOrorpaHHsbIil yroil.
KoHcnektupoBanue, caMOCTOSITENIbHAs pa-
060Ta ¢ UCTOYHUKAMU UHPOpPMAIIUH, paboTa ¢
yuyeOHMKaMH, perieHue npumepos. Pabora ¢
WJUTFOCTPATUBHBIM MATEPHUAIIOM

Tema 2. MHOTOrpaHHUKH

ITonsstue mMHororpanHuka. ['eomerpuueckoe
teno. Teopema Diinepa. [Ipusma. [Ipoctpan-
ctBeHHas Teopema [ludaropa. [Tupamuma.
IIpaBunpHasgs nupamuga. Yced€éHHas mHpa-
muga. Cummerpus B mpoctpaHcTBe. [loHs-
THE TMPABWIBHOTO MHOTOTPAHHUKA. DJIEMEH-
Tl CUMMETPUHU TMPABUIIBHBIX MHOTOI'PaHHHU-
KOB.

KoHcnektupoBanue, caMoCTOsITeNIbHAs pa-
0oTa ¢ UCTOYHUKaMHU HHPOPMAIIUH, padoTa ¢
yueOHUKaMu, peleHue npumepon. Padora ¢
WJUTFOCTPATHBHBIM MAaTEPUATIOM

Paznen 9. KoopauHaTbl 1 BEKTOPHI B
NPOCTPAHCTBE

Tema 1. BexTopsl B mpocTpaHCTBE

ITonsatue BekTtopa. PaBeHCTBO BEKTOpOB.
CrnoxxeHne U BblUMTaHUE BeKTOpoB. Cymma
HECKOJIBKMX BEKTOPOB. Y MHOXXEHUE BEKTOpa
Ha yucno. Kommnanapueie BekTopsl. [IpaBu-
J0 mapamienenunena. PasnoxxeHue Bekropa
10 TPEM HEKOMIUJIAHAPHBIM BEKTOPaM.

KoHcnektupoBanue, caMOCTOSITeNIbHAsI pa-
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0oTa ¢ UCTOYHUKaMH HH(POpMAIIHH, padoTa ¢
yuyeOHMKaMH, perieHue npumepos. Pabota ¢
WUTIOCTPATHBHBIM MaTEPUATIOM

Tewma 2. Meroa koopArHAT B IPOCTPAHCTBE

[IpsimoyronbHasi cucreMa KOOpAMHAT B IIPO-
crpanctBe. Koopaunatel Bektopa. CBA3b
MEXly KOOpJIMHAaTaMH BEKTOPOB U KOOPAHU-
HaTaMH TOYEK.

IIpocreiimne 3agaun B KOOpPAMHATAX. YTIOI
Mexny BekTopamu. CKalspHOE IPOU3BENE-
HUE BEKTOPOB. BbluncieHue yriioB Mexny
IPSIMBIMU U IJIOCKOCTSIMU C UCIIOJIB30BaHUE
KOOPJMHATHOI'O METO/A.
KoHcnexktupoBaHue, €aMOCTOSTENBHAs pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padboTa C
yuyeOHMKaMH, perieHue npumepos. Pabora ¢
WJUTIOCTPaTUBHBIM MaTepUaioM

Pa3nen 10. IToka3aTenbHasi u jorapugmn-
yeckasi PYHKIus

Tema 1. KopHu, ctenenu u norapugmbl

[Tousitue kopHs creneHu n. KopHu 4€THON 1
HEU€THOU cremneHell. ApupMeTnuecKkuili Ko-
pesb. CBoiicTBa KopHel creneHu n. Kopenn
CTENEHU A U3 HaTypajibHOro uncia. CreneHpb
C pauuoHalbHBIM IoOKa3aTesneMm. CBoiicTBa
CTENEHU C PALlMOHAIBHBIM I10Ka3aTelIeM.
Uucno e. [lonsiTue cTeneHu ¢ uppanuoHalb-
HBIM [10Ka3aTEJIEeM.

[Tonstue norapudma. CoiicTBa norapug-
MOB. JlecsiTHUHbIE TOrapU(PMBI.
KoHcnektupoBanue, caMoCTOsITeNIbHAs pa-
0oTa ¢ uCTOYHMKaMH HHPOpPMAIIHH, paboTa C
yueOHUKaMU, pelIeHre MPUMEPOB

Tema 2. [lokazarenbHble U JorapupmMuyecKue
byHKIIUN

[TokazarenbHasi, jorapupmMuyeckass U CTe-
neHHas (QyHKIMU, UX CBOMCTBA U TpaduKH.
KoHcniektupoBanme, camocTosTeNbHAs pa-
00Ta ¢ UCTOYHHKaMU UHOpMaLuu, padboTa ¢
yueOHUKaMH, pelIeHUue MPUMEPOB, MOCTPOE-
HUe rpauKoB, YTeHUE TpauKoB

Tema 3. . Pemrenune moxkasareiabHBIX W JIOTa-
pubMUYECKIX YpaBHEHUH U HEPABEHCTB

[Ipocreiinne noka3aTeabHbIE YPABHEHHUS.
[Tpocreitmue norapupmMudeckie ypaBHEHUSI.
[ToTenmupoBanue gorapuPMUIECKUX ypaB-
HEHUM.

VYpaBHeHUs, CBOJAIIMECS K MNPOCTECUIINM
3aMEHOM HEHU3BECTHOTO.

[Ipocreiinne noka3aTeabHbIE HEPABEHCTBA.
[Tpocreiimue norapudmuyueckue HeEpaBeH-
CTBa.

Hcnonp30BaHne MOHOTOHHOCTH  IOKa3a-
TeNbHOU U Jorapudmuyueckoil pyHKuUU npu
PELIEHUH COOTBETCTBYIOIIUX HEPABEHCTB.
HepaBenctBa, cBomsimuecs K MPOCTEUIIAM
3aMEHOM HEH3BECTHOTO.

KoncnektupoBaHue, caMoOCTOATENIbHAsI pa-
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0oTa ¢ UCTOYHUKaMH HH(POpMAIIHH, padoTa ¢
y4eOHHUKAaMH, pelIeHUe IPHUMEPOB

Tema 4. VppauroHaJibHbIE YpaBHEHUS U He-
paBeHCTBa

HppannoHaibHble ypaBHCHHS W HEpPaBEH-
CTBA U CIIOCOOBI UX PELICHHUS.
KoHcniekTupoBaHnue, caMoCTOSTEIbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padboTa C
yu4eOHHUKAaMH, pEIICHUE MPHUMEPOB

Tema 5. IIpon3BoaHas mMoka3aTeabHON U JIO-
rapupMuIecKor (yHKIIHH

[Tpon3BosnHast moKa3aTeIbHOM W JOTrapud-
muueckord (ynknuu. Ilonstue auddepen-
[IUAJIFHOTO ypaBHEHUS. 3alaud, NPHUBOJS-
mue K quddepeHaibHbIM YPaBHEHUSIM.
KoncnekrupoBanue, camocTosTeNbHAs pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHE TPUMEPOB

Paznea 11.
HN3mepenus B reomerpuu. O0bEMBI Teul.

Tenan IMMOBCPXHOCTH BpalICHUA

Tema 1. 3mepeHust B reomeTpuu

H3mepeHune reoOMeTpUYeCKUX BEJTUYHH.
KoHcniektupoBanme, camocTosATENbHAs pa-
00Ta ¢ UICTOYHUKAMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMu, pelieHue npumepon. Pabora ¢
WJLTIOCTPATHBHBIM MaTEPUATIOM

Tewma 2. Hunuuap, koHyC, 1Iap

ITonsitne nmimuapa. Ilonstue konyca. Yce-
YEHHBIN KOHYC.

Cdepa u map.

VYpaBuenue coepsl. B3anmuoe pacnosnoxe-
Hue cdeper m 1wiockoctu. KacarenbHas
IUIOCKOCTh K cdepe. B3anmHoe pacnomioxe-
HUe cepbl U MPSIMOH.

Coepa, BnMcaHHas B IMJIUHAPUUYECKYIO TO-
BepxHOCTh. Cdepa, BIMcaHHAsT B KOHHYE-
CKYIO0 NMOBEpXHOCTb. CeueHus LUIMHApPUYE-
ckoii ToBepXHOCTH. CedyeHHs KOHHUYECKOM
MIOBEPXHOCTH.

KoHncnektupoBanue, caMoOCTOSITENbHAS pa-
00Ta ¢ UCTOYHHKAaMU UHpOpMaLuu, padboTa ¢
yueOHUKaMu, pelieHue npumepon. Pabora ¢
WJUTIOCTPAaTUBHBIM MaTEpUaAIOM

Tema 3. O0bEmBI Ten. [Tnomans moBepxHOCTH

[Tonsitne o6véMa. OOBEM MPSAMOYTOITHHOTO
napamenenunena. O0bEM MPsIMON PU3MBI.
Berauciienne 00bEMOB TENl ¢ MOMOIIBIO WH-
terpana. O6bEM HakJIOHHOW mpu3Mbl. OOBE-
MBI IIWJIMHIPA U KOHYCA, YCEYEHHOTO KOHY-
ca, I1apa U ero yacrte.

[Tnomaas MOBEPXHOCTH MHOTOTPAHHUKA, Te-
na Bpamenus. Ilmomans cdeprl. Koncnek-
TUPOBaHHE, CAMOCTOsITeNIbHAsI paboTa ¢ WcC-
TOYHUKAMH UH(pOpMaLuH, paboTa ¢ yueOHH-
KaMH, pelieHue npumepon. Pabora ¢ miiio-
CTPAaTHUBHBIM MaTEpUAIOM
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Pazgen 5. DieMeHTbI KOMOMHATOPUKH H
TeopuM

BEpPOSITHOCTEIA.

DJIeMeHThl MATEMATHYECKOH CTATHCTHKH

Tema 1. DiieMeHTHl KOMOMHATOPHKH [TepectanoBku. Pazmemenus. Couetanus
KoHcnektupoBanue, caMoOCTOSITENbHAs pa-
0oTa ¢ UCTOYHMKAaMH HH(POPMAIIHH, padoTa ¢
yueOHUKaMH, pelIeHHE IPUMEPOB

Tema 2. Dy1eMeHTBI TEOPUU BEPOSATHOCTEHN [Tonsitue BeposiTHOCTH cOOBITHSA. CBOWMCTBA
BEPOATHOCTH COOBITHsA. OTHOCHTENbHAS 4Ya-
cToTa cOOBbITHS. Y CclOBHAs BeposATHOCTh. He-
3aBUCUMBIE COOBITHSI.

KoncnektupoBanue, caMoCTOSITENbHAS pa-
00Ta ¢ ICTOYHHKAMH HHPOpMAITIH, padoTa C
yueOHUKaMU, pelIeHHe MPUMEPOB

Tema 3. DueMeHTHI MaTeMaTUUYeCKOM craTh- | Matematuueckoe  oxupanume.  CIIOKHBIN
CTHKU onbIT. ®opmyna bepHysuiu. 3akoH 6OIBIINX
YuCell.

KoncnektupoBanue, caMocTosATelIbHaAsA pa-
00Ta ¢ ICTOYHUKAMH HHPOpMAITIH, padboTa C
yueOHUKaMu, peleHue npumepos. Pabora ¢
TabJIMLaMu ¥ IuarpaMMaMu

4.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI

OcBoeHue nmporpammbl y4eOHOU TUCHUIUIMHBI «MaTteMaTrka» npearnosara-
€T HaJM4Ke B MpodheCCUOHATBLHOM 00pa30BaTeIbHONW OpraHU3allui, PEaTnu3yIoeH
o0paszoBaTeILHYIO0 TPOrpaMMy CpEIHEro o0IIero oopa3oBaHus B peaeiax ocBoe-
Hust OITOII CITO nHa 6a3e ocHOBHOTO 00111eT0 00pa3oBaHusl, yueOHOTO KaOMHETa, B
KOTOPOM HMMEETCSI BO3MOXHOCTh 00€CIEeYUTh CBOOOHBIN n0CcTyll B MIHTEpHET BO
BpeMsl y4eOHOT'0 3aHITHS U B IEPUOJ] BHEYUYEOHOM AESITEIbHOCTH O0YYArOIINXCS.
O6opynoBaHue KaOMHETa MaTEMATUKHU:

Habop nemoHcTpalimoHHOro 000py0BaHusl M y4eOHO-HATIIAIHBIX TTOCOOMH, 0Oec-
MEYMBAIOLIME TEMATUYECKUE WILTIOCTPALIMM IO TUCIUIUIMHE, B YACTHOCTHU
[Hudposas nabopaTopus 1o matemaTuke (MpoPHIbHBIA YPOBEHB)
[udposas nabopaTopus 1mo matemaTuke (6a30BbI YPOBEHB)

Kommuiekt nopTpeToB MaTeMaTHKOB

KommiekT Ki1acCHbIX MHCTPYMEHTOB

HaGop nmpo3pauHbIX reOMETPUYECKHUX TEN C CEYEHUSIMU

Teneckonuueckuit HAOOP MO CTEPEOMETPUU

MarHuTHbIi HabOp MO CTEPEOMETPUH

Tabmuup! «IIpon3BogHas u e€ npuMmeHenune», «OyHKUUU U TPAPUKI»
WNurepaktuBHble TocoOust cepun «Harnsnnas marematukay o teme «lIpo-
W3BOJIHASA U €€ IPUMEHECHUE.

10.KoMIIIeKT MHTEPaKTUBHBIX MTOCOOMIA

11.MutepakTuBHbBIC 1aKaThl. [[porpaMMHO-METOMYECKUI KOMILIEKC.

CoNoaRrwDdE
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12.DVD «IlepBas nayka yenoBeuectBa. MaTtemaTtuka

TexHr4ecKue cpeacTra 00yyeHus:
1. KommbroTep yuurens

2. DKpaH HACTCHHBIN
3. IlpoexTop

B 6ubnuoreunsiii GoHI BXOAT YUCOHUKH, yUCOHO-METOIUUIECKIE KOMILJICKTHI
(YMK), obecnieunBarorue OCBOCHHE y4eOHOW MUCIUTUIMHBI «MaTteMaTukay, pe-
KOMEHJIOBaHHbIC WM JIONMYIIEHHbIE ISl MCIOJB30BaHUS B MPOGECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3alUsiX, PeaTUu3yIoIUX 00pa30BaTEIbHYIO MPOrpaMMy
cpeaHero obmero oopazoBanus B mnpeaenax ocBoenuss OIIOIT CIIO na 6a3e oc-
HOBHOT'O 00I1Iero 00pa3oBaHusl.

bubnuoTteunbiit GoHT MOXKET OBITH JOIMOJIHEH MATEeMaTHUYECKUMHU DHIIMKJIIONE-
JUSIMU, CIIOBApSIMU T10 MAaT€MATHKE, HAYYHOW M HAYyYHO-TIOMYJISIPHOM JIMTEpaTy-
POl €CTECTBEHHOHAYUHOT'O COJICPAKAHUS.

B npornecce ocBoeHust mporpaMmbl y4eOHOM TUCHUIUIUHBL «MaTteMaThuka» CTy-
JICHTBI JTOJDKHBI UMETh BO3MOXKHOCTD JIOCTYTA K 3JIEKTPOHHBIM Y4E€OHBIM MaTepua-
JlaM UMEIOIMUMCSI B CBOOOHOM J0CTyIE B ceTH MHTepHET (3JIEKTPOHHBIM KHUTaM,
NpakTUKyMam, TectaM, matepuaiam EI'D u np.).

5.PEKOMEHAYEMAS JIUTEPATYPA
OcHoBHas:

1. Anrebpa u Hayana maremaruueckoro aHanusa: 10-11 kmaccel: yueOHOe 1o-
cooue / A. H. Koamoropos, A. M. A6pamos, 1O. I1. lynaunsd [u ap.]; noa
pea. A. H. KommoropoBa. — 30-¢ u3n., crep. — Mocksa: [Ipoceemienue,
2021. - 383 c.

2. Marematuka: anrebpa W Hadajla MaTEeMaTHMYECKOTO aHAINW3a, TCOMETPHS.
['eometpusi: 10-11 knaccsl: yueOHUK a1 0011e00pa3oBaTeNbHBIX OpraHu3a-
1ui: 6a30BbIi U yrayonéunsiit ypoau. JI. C. AranacsH, B. @. byry3os, C.
b. Kagomiies u ap. — 10-e u3x., crep. — Mocksa: IIpoceemenue, 2021. — 287
C.

3. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOTO aHajin3a, T€OMETPUS.
Anrebpa u Havyana maremaTudeckoro aHanmmsa 10 kmacc. YueOHUK 1151 00-
meo0pa3oBaTeIbHBIX Opranu3auii (0a30BbIi U yrayOnEHHbIN ypoBHU). B 2
yacTax, Y.2./ [A. I'. MopakoBuu u 1p.]; nox pea. A. I'. Mopakosuya. — 10-e
u3a., crepeortull. — M.: Muemo3suna, 2021. — 351 c.

4. MaremaTrka: anreOpa W Havajla MaTEMAaTHYECKOTO aHaInW3a, T€OMETPHS.
Anre0Opa u Hayana maremaTudeckoro aHanusza 10 kmacc. YueOHUK 1151 00-
nieo0pa3oBaTeIbHbIX Opranu3anuii (6a30BbId U yrayOnEéHHbI ypoBHH). B 2
gacTsax, U.1.A. I'. Mopakosuu, I1. B. CeménoB. — 10-e u3z., crepeoTun. —
M.: Muemo3suna, 2021. —455 c.

JlonosiHUTEILHAS
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1. bammakos M.M. Marematuka [Tekct]: y4eOHWK 11 CTyICHTOB Had. U
cpen. npod . oopazoanus / M.W. bammakos. — M.:Jloroc, 2015. — 400 c.

2. 3emusiko, A.H. Bregenue B anreOpy v aHayiu3: KyJIbTYpHO-UCTOPUUYECKUN
JTUCKYpC: yueOHoe rmocodue [DnekTpoHHbIi pecypc] / A.H. 3emnskos. — M.:
BMHOM. Jla6opartopust 3nanuit, 2012. — 326 c.

3. IloMomis Mo MaTemMaTHKe MOCTYNAIOIIEMY B By3 U HAYMHAIOIIEMY CTYACHTY
[DnekTponHblii pecypc] / H.®. KpaueBa, B.C. Kpamop, II.A. Muxaiinos,
B.A. Tpenorun u np. — MockBa — MxxeBck: UHCTUTYT KOMITBIOTEPHBIX HC-
caenoBanmnii, 2005. — 658 c.

HNuTepHET-pecypcnbl

Ne ni/m

Ccebliika Ha MHGOPMAILMOHHBIT
pecypc

HanmenoBanue pa3padoTku
B 3JIEKTPOHHOM (popme

JocrynmHocTh

http://www.biblioclub.ru

YHuBepcurerckas 0nOIHoTEKa
OHJIAIH

Peructpanus aepes nro0oit
YHUBEPCHTETCKUN KOMIIb-
otep. B nanpHeiimem un-
JUBUAYaTbHBIN HEOTpaHU-
YEHHBIN JTOCTYII U3 000
TOYKH, B KOTOPOIl UMEETCS
JIOCTYI K ceTu MHTepHeT

http://www.e.lanbook.com

WUznarenbctBO «JlaHb)

Peructpanust uepes no6oi
YHUBEPCUTETCKUHA KOMIIb-
otep. B nanpHeiimem un-
JVBHyaTbHBIH HEOTPaHH-
YEHHBIH TOCTYI U3 000
TOYKH, B KOTOPOH UMEeTCst
JOCTYI K ceTd MIHTepHeT

www.biblio-online.ru

WsparensctBo «HOpai»

CBOOOIHBIN JOCTYTI

www.bibliorossica.com

DneKTpOHHO-OMOIMOTEeYHAS
cuctema bubnmo-Poccuka

Hoctym u3 moboro yHU-

BEPCUTETCKOTO KOMITBIO-

Tepa (HeoOxoauMa peru-
cTpanus)

www.rsl.ru

Poccuiickas rocynapcTBeHHas
6ubnuoreka

Hoctyn u3 moboro yHu-

BEPCUTETCKOT'O KOMITBIO-

Tepa (HeoOxoauMa peru-
cTpanus)

www.gnpbu.ru

T'ocynapcTBeHHas nenparoruye-
ckas oubmuorexa uM. K. /1.
YmuHckoro

CBOOOIHBIN AOCTYTI
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