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1 MACIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPaAMMBI

[Tporpamma yue6noi aucuummmuael OJII1.01 «MaTtemaruka (BkITtouas anreOpy U Havaia
MaTEMaTHYECKOro aHalIn3a, TEOMETPHUIO)» HAXOIUTCS B COCTaBe 00IIe0Opa3OBaTENbHBIX Y4EOHBIX
IUCUUIUIMH ~ MPO(WIBHBIX, (OPMHUPYEMBIX H3 00s3aTE€NbHBIX NpeaMeTHbIX obnacteir PI'OC
cpenHero oobmero o6OpasoBanus, ans crneuuanbHocTedt CIIO  conmaibHO-3KOHOMHYECKOTo
npopmnsa. CocraBinena s crnenuansHOCcTH  46.02.01  «/JloKymenmayuonnoe obecneuenue
ynpaenenusn u apxueogeoenue» YI'C 46.00.00 Ucropusi u apxeosiorusi, ¢ yuerom [IpumepHoit
OCHOBHOH 00pa30BaTeIbHOM MpOrpaMMbl cpeHero oomiero oOpa3oBaHusi, 0100PEHHOI pereHrneM
(dbenepalbHOr0 y4eOHO-METOMYECKOT0 00bEIMHEHHS 110 00IIeMy 00pa30BaHUIO (ITPOTOKOJI OT 28
ntoHs 2016 r. Ne 2/16-3).

1.2 Mecro JAUCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  mNpo(ecCHOHAIbHOMI
o0pa3oBartenbHoii mporpammel: auciuiimHa OAI1.01 «MartemaTtuka (BKJIW4Yasi ajredpy u
HAYyaja  MaTeMaTH4YeCKOr0  aHaJn3a, TreOMeTPHUI0)»  OTHOCUTCS K  JIUCIUILUIMHAM
0011e00pa30BaTEIHHOTO ITUKJIIA

1.3 Henu wm 3agauyM AUCHUILVIMHBI — TpPe0OBAaHWS K pe3yJbTaTaM OCBOCHHS
AUCHUTUINHBI:

CopepxaHue porpaMMbl HaIpaBJIEHO Ha JOCTHKEHUE CIAEAYIOLIUX esIei:

* mojydeHue (QyHIAMEHTAIbHBIX 3HAHUN O MaTeMaTudyeckux MOHATUsAX (Y paBHEHHSX,
HEpAaBEHCTBAX, (YHKIUAX, MPWIOKEHUH 10 MAaTeMaTUKE M 3JIEMEHTOB TEOPUU BEPOATHOCTEM);
WCTOPUU Pa3BUTHS COBPEMEHHOW MaTeMaTHKe, POJM MaTeMaTHYecKOil Hayku B (HOPMUPOBAHHUH
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPa; METO/1aX HAYYHOI'O IO3HAHUS;

* OBJAJEHUE YMEHMSIMU JIOTHUECKH MBICIUTh, OOOCHOBBIBaTH MECTO M pOJb
MaTEMaTUYECKUX 3HAHUHW B TIPAKTUYECKOM JEATENbHOCTH JIOAEH, pa3BUTHH COBPEMEHHBIX
TEXHOJIOTU; aHAJTM3UPOBATH NH(OPMALIUIO.

* pa3BUTHE I[IO3HABaTEJIbHBIX HHTEPECOB, HWHTEIUIEKTYalIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN O0y4aromuxcs B IMPOLECCe M3yUeHUs MaTeMaTHYeCKHUX pa3/eioB; BBIJAIOLINXCS
JOCTIDKEHUM  MaTeMaTHKH, BOIIEAIIMX B  OOIIEYEIOBEUECKYI0 KYJIbTYpy; CIOXHBIX U
IIPOTUBOPEUYMUBBIX IIyTEW Pa3BUTHs COBPEMEHHBIX HAyYHBIX B3IJIAJ0B, UACH, TCOPUNA, KOHLENIUH, B
Xo7ie paboThI ¢ pa3TUYHBIMU UCTOYHUKAMHU MH(OpMaIny;

* BOCIIUTaHUE YOEKIEHHOCTH B HEOOXOJUMOCTH MO3HAHMSI MAaT€MaTUKU, YBaKEHUS K
MHEHMIO ONIOHEHTA MPHU 00CYKICHUH MaTeMaTHUYECKUX MPo0IIieM;

* UCIOJb30BaHUE MPUOOPETEHHBIX MAaTEMaTHUYECKUX 3HAHUW U YMEHUH B MOBCEAHEBHOMU
YKU3HU JJIS OLIEHKH ITOCJIEJCTBUI CBOEH AESATEIbHOCTHU (M IEATENBHOCTH IPYIUX JIOACH) .

OcBoeHue comepkaHusi y4eOHOM  JAUCHUIUIMHBI  «MartemaTuka»  oOecreynBaeT
JOCTUKEHHUE CTYJIEHTAaMU CIEAYIOIUX Pe3y1bTATOB!

* IUYHOCHHBIX:

— c(hOpMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXEHUS K HCTOPHUM U JOCTHXKEHHIM
OTE€YECTBEHHONM MaTeMaTH4YeCKOM HayKH; MpPEICTaBICHUS O LEJIOCTHOM eCTeCTBEHHO-HAYyYHOU
KapTUHE MUPA;

— MOHMMaHUE B3aMMOCBS3HM M B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HayK, UX BJIMSHHS Ha
OKpYXKaIOIIYI0 Cpely, PKOHOMHUYECKYI0, TEXHOJOTHYECKYI0, COLHAIBHYI0O M 3THYECKYIO CQepsl
JeSITeIbHOCTH YEJIOBEKa;

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
Mupa B 00pazoBaTelbHON U MPOECCHOHATBLHON NEATeIbHOCTH; BOZMOXHOCTH HH(OPMAIIMOHHON
cpeab! Uit obecnedueHus MPOIyKTUBHOTO caMO00pa30BaHus;

— BJIQJICHUE KYJBTYPOU MBIIUICHUS, CHOCOOHOCTh K OOOOIIECHUIO, aHATIN3Y, BOCIIPHUATHIO
uHpopManuu B 00J1aCTH €CTECTBEHHBIX HAayK, TOCTAHOBKE IIEJH M BBIOOPY MyTel €€ TOCTH)KEHUS B
npodeccuoHabHOU chepe;



— CIIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOCH JCATEIBHOCTH COBPEMEHHBIMHU MPUHIIUIIAMH
TOJIEPAaHTHOCTH, TUAJIOTa ¥ COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBUIO C KOJUIETaMH, padoTe
B KOJIJICKTHBE;

— oOnaaHre HaBbIKAaMH 0€30MacHOW PadOThI BO BPEMsl IPOCKTHO-MCCIICIOBATEIBCKON |
IKCIIEPUMEHTAILHOM JICSTEIBHOCTH, TIPU UCIIOIB30BAaHUH J1a00PaTOPHOTro 000PYI0OBAHHUS;

* MemanpeomemHuix.

— OCO3HAHHWE COIHUAIBHON 3HAYMMOCTH CBOCH MPOQecCHH/CIeNnaIbHOCTH, O0IaaHue
MOTHBAIUEH K OCYIIIECTBICHUIO PO(ECCUOHATBHOM e TEILHOCTH,

— TIOBBIIICHUEC HWHTCIUICKTYaJbHOIO YPOBHS B TMPOLECCE H3YUCHHUS MaTEMaTHKH;
BBIJIAIOIIMXCS JOCTHDKEHH MaTeMaTHKH, BOMISANIMX B OOIICYETIOBEYECKYIO KYJIbTYPY B XOJE
paboOThI ¢ Pa3TUYHBIMUA UCTOYHUKAMHU

nHpopmanuu;

— CIIOCOOHOCTh OPraHU30BBIBATh COTPYAHUYECCTBO €JAMHOMBIIIJICHHUKOB, B TOM YHCJIE C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

—— yMcHHE OOOCHOBBIBATH MECTO W POJIb MAaTEMAaTHYCCKUX 3HAHUM B MPAKTHUYECKOM
JeSITeTbHOCTH JIFOJICH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTHIA;

— CIIOCOOHOCTh K CaMOCTOSITCJIbHOMY TIPOBEJICHUIO HCCICAOBAaHUN, MOCTaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTA, WCIOIBb30BaHUI0 HH()POPMAIIMOHHBIX TEXHOJIOTUH ISt
pelIeHHs HayYHBIX U TPO(ECCHOHATBHBIX 3a/a4;

* NPEOMEMHBIX .

—  c¢hopMUPOBAaHHOCTh MPEACTABICHUNH O POJIM M MECTE MAaTEeMAaTHKH B COBPEMEHHOM
HAyYHON KapTHHE MHpa; IOHUMAHHE PO MaTeMaTHKH B (OPMHPOBAHUU KPyro3opa u
(GYHKIIMOHATILHON IPAMOTHOCTH JIJISl PEIICHUS MPAKTHUECKUX 3a]1ay;

— BIIQJICHWE HaBbIKAMHM HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpH
pCIICHUH 33/1aY;

— BIIQJICHUE OCHOBHBIMH METOJaMH  MAaTEMaTHYeCKOrO  aHaju3a: OMUCAHHEM,
W3MEPEHHUEM, MTPOBEIACHUEM HAOIIOICHHIA;

—  ¢hopMHUPOBAHHOCTh YMEHHH OOBSACHITH PE3yJabTaThl MaTEeMaTHUECKHUX pPE3YJIbTATOB
AKCIICPUMEHTOB, PelIaTh dIeMEHTAPHbIC MATEMATHUYCCKIE 3a/1aUH;

— c¢hopMUPOBAaHHOCTh COOCTBEHHOW MO3HMIIMK TIO OTHOIIEHHIO K MaTeMaTHYECKOW
UHPOPMAIIHH, TTOJTy4aeMOU U3 Pa3HBIX HCTOUHUKOB.



XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYIAEHTOB
Conepxanue XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/A€HTOB (Ha
o0y4eHust YPOBHE YUeOHBIX JIeiicTBH)
BBenenue O3HakoMJIEHHE C POJIbI0 MaTEeMaTUKU B HAyKe, TEXHUKE, SKOHOMHKE,

MH(GOPMALIMOHHBIX TEXHOJIOTHIX U MPAKTUYECKOM JIeATEIbHOCTH.
O3HakoMJIeHHE C UENsIMH U 3aJa4aMd M3YYCHHS MaTEMaTUKH IIpU
ocBoernu npodeccuii CI10 u cnenmansrocteit CI10

AJI'EBPA

Pa3Burtue noHsATHS O
qucJje

Brimonnenue apupmeTnyeckux AeMcTBUI Hall YMCIaMU, COYEeTast YCTHBIE
Y IIUCbMEHHBIE IIPUEMBI.

Haxoxnenne npUONMMKEHHBIX 3HAYEHUH BEIWYMH U TOTPEITHOCTEH
BbIYUCIICHUH (aOCOJIIOTHOM M OTHOCUTENIbHOW); CpPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxxnenue ommOok B npeoOpa3oBaHUSAX M BBIUYUCIEHUSAX (OTHOCUTCS
KO BCEM IYHKTaM IPOrpPaMMbl)

Kopun, crenenn,
Jorapugmsi

O3HaKoOMJIEHUE C IOHATUEM KOPHS N-M CTENEHH, CBOMCTBAMHU PAIUKAJIOB
U TIpaBUJIaMU CPAaBHEHUSI KOPHEH.

DopMyIMpOBAHHUE ONPEAEIICHUsS] KOPHA U CBOMCTB KOpHEW. Beruncienue
U CpaBHEHUE KOPHEH, BBHINIOJIHEHHE TMPUKHUIKH 3HAYCHUS KOPHS.
[IpeoOpazoBaHre 4YUCIOBBIX U OYKBEHHBIX BBIPKEHUH, COAEpKAIINX
paluKabl.

Bremonnenne pacuetoB 1o ¢dopMmynaMm, COAEPXKALIUM  paJuKalbl,
OCYIIECTBIISIE HEOOXOIUMBIE MOJICTAHOBKH M MPeoOpa3oBaHMUs.
OrnpezneneHne pPaBHOCUIBHOCTH BBIPQXKEHUH C paaukaiamu. Perienue
HUPPALMOHATIEHBIX YPaBHEHUH.

O3HaKOMJIEHUE C MOHITHEM CTEIEHH C I€WCTBUTEIIbHBIM [TOKA3aTEIEM.
Haxoxxnenne 3Ha4eHW CTENEHH, WCIONb3Yys TIPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaHUE KOpPHS  N- CTENEHW B BHJE CTENEHU C JIPOOHBIM
MoKazareieM U Hao0opoT.
DopmylIHpOBaHUE CBOWCTB
palMoOHaNbHBIM  TOKAa3aTesieM,
CTEIIEHU, CPABHEHUE CTEIICHEH.
[IpeoOpazoBanre YMUCIOBBIX U OYKBEHHBIX BBIPQXKEHHH, COJEpIKalInX
CTEIEeHU, TPUMEHSISI CBOMCTBA. PellleHne moka3aTenbHbIX YPABHEHHIA.
Pemnienne npukiiagHbIX 3a/1a4 Ha CJIOXKHBIE MPOIEHTHI

crerieHed. BreluncieHue cremneHer ¢
BBIIIOJIHEHUE TPUKUJKU  3HAYEHUS

IIpeodpa3oBanue
ajnredOpanyecKkux
BbIPAKEHU I

BrimonHenne npeoOpa3oBaHUil BBIpOKEHWH, NpUMEHeHHe (opMmy,
CBSI3aHHBIX CO CBOMCTBAaMHU CTEIEHEH U JorapuhMoB.
Omnpenenenue 00JaCTH JOMYCTHUMBIX 3HAUYEHHUH JIOrapupMHUECKOro
BbIpaxkeHHs. Pemienue norapugmuueckux ypaBHEHUN

OCHOBbBI TPUTTOHOMETPUHN

OcHOBHBIE IOHATHUHA

W3ydeHre painaHHOTO METOIa U3MEPEHUS YTIJIOB BPAIlIEHUsI 1 UX CBSI3U
¢ rpaaycHoil mepoil. M300paxkeHue yriioB BpallleHHs Ha OKPYKHOCTH,
COOTHECEHME BEJIMYMHBI yIila C ero pacrnoyioxkeHueMm. GopMynupoBaHue
OTIpeNielIeHuH TPUTOHOMETPHUUECKUX (DYHKIMHM I YIJIOB MOBOpOTA U
OCTPBIX YIJIOB MPSIMOYTOJILHOTO TPEYrojdbHUKAa U OOBSICHEHHE UX
B3aMMOCBS3HU

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPUICCKHUX TOXKICCTB JJIA
BBIYHCIICHHSI 3HAYCHUH TPUTOHOMETPUUYECKHUX (DYHKITMI IO OAHON U3 HUX




IIpeoGpa3oBanus
NMpocTeHIux
TPUTOHOMETPHYECKHX
BbIpasKeHN i

N3yueHre OCHOBHBIX (HOPMYJ TPUTOHOMETPHH: (HOPMYJIBI CIIOKEHUS,
yIBOEHHUs, PeoOpa30BaHUsI CyMMbl TPUTOHOMETPUYECKUX (QYHKIUH B
IIPOM3BEJICHUE M IIPOU3BEIACHUS B CyMMYy U IIPUMEHEHHE IIpH
BBIUMCJICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKCHUS U YIIPOILICHHUS
ero.

O3HaKOMJICHME CO CBOMCTBAMM CHUMMETPUM TOYEK HAa EIMHUYHOU
OKPY>KHOCTH M ITPUMEHEHHE UX JJIsl BBIBO/IA ()OPMYIT TPUBEACHUS

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPaBHEHUS H
HEPAaBEHCTBA

Pemienne mo ¢opmyinaM M TPUTOHOMETPUYECKOMY KpPYry HpPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpumeHeHne OOIMX METOJOB pELICHUS YpaBHEHUH (NpUBEACHUE K
JMHEHMHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS HA MHOXHUTEIHU, 3aMEHBI
IIEPEMEHHOI) NpU PElIEHUH TPUTOHOMETPUYECKUX YPAaBHEHUH. YMEHUeE
OTMEYaThb Ha KpYre pEIIEHUs MPOCTEHINNX TPUTOHOMETPUUYECKUX
HEPaBEHCTB

Apkcunyc,
APKKOCHHYC,
APKTAHI€HC YHCJIa

O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
N3ydyenue ompeneneHuii apKkCHHYyca, apKKOCHHYCA, apKTaHTE€HCa 4YhClia,
dopmynupoBaHue uX, H300pKEHHE HA EIWHUYHON OKPYKHOCTH,
NPUMEHEHHE TIPU PEIICHUU YpaBHEHUI

®YHKIIUU, UX CBOUCTBA UTPAGUKH

DyHKIUH.
Iousitue o
HeNpepbIBHOCTH
pyHxunun

O3HakOMJIEHHE C TOHSTHEM IEPEMEHHOM, NMpUMepaMu 3aBUCUMOCTEN
MEX/y IepEMEHHBIMH.

O3HakoMJIEHHE C TOHATHEM Tpaduka, ONpeesieHue NPUHAIEKHOCTU
Touku rpaduky ¢ynkuuu. OnpeneneHue no Qopmyne npocreiieit
3aBUCHUMOCTH, Buja ee rpa¢uka. BelpaxeHnue mno Qopmyne oHOM
IIEPEMEHHOM Yepes3 Ipyrue.

O3zHakoMiieHHe C ompeaeneHueM ¢QYHKIUU, (GOpPMYyIUPOBAHUE €rO.
Haxosxnenue obnactu onpeaenaeHus U 00J1acTi 3HaUeHUH (DyHKIUH.

CpoiicTBa QyHKIUH.
I'padguyeckas
HHTEpNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX Ipoueccax
U SIBJICHUSX

O3HakomiieHHEe ¢ MpuUMepaMu (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH B
peaJIbHBIX MPOoLIeccax U3 CMEXHBIX TUCLHUIUIMH.

O3HaKOMJIEHHE C JOKA3aTEIbHBIMHU PACCYKIEHUSIMU HEKOTOPBIX CBOWCTB
JUHEMHOW M KBaJApaTUYHON (QYHKUMH, NPOBEAECHUE UCCIIECIOBAHUS
JUHEWHOW, KYCOUYHO-JTMHEHHOW, JpOOHO-TMHEWHOW U KBaJApaTUYHON
¢byHkui, nocrpoenue ux rpaduxos. [locTtpoeHue n ureHue rpapukoB
¢ynkuunii. VccnenoBanue GyHKIMH.

CocraBnenre BU10B PYHKIMNA MO JaHHOMY YCIIOBHUIO, pElIeHHE 3aa4 Ha
JKCTPEMYM.

Brmonnenune npeoGpasoBanuii rpaduka GQyHKINH.

OopartHblie pyHKIIUT

W3ydyeHnue moHATHA OOpaTHON (yHKUMH, OIpelneieHue Buia U
noctpoeHue rpapuka oOpaTHOM (GYHKUIMH, HAXOXKACHUE €€ 00JIacTH
onpezeneHus u obiactu 3HayeHu. [IlpuMenenne cBONCTB QPyHKIMI MTpU
MCCJIEJOBAaHUM YPAaBHEHUI U PELICHUHM 3a/1a4 Ha DKCTPEMYM.
O3HaKOMJIEHHUE C TTOHATHEM CIOXKHOW QYHKIIUN




CreneHHble,
NnoKa3areJjbHbIe,
JorapupmMuyeckne u

Boluncnenue  3HaueHW  (QYHKOMH 1O 3HAYCHHIO  apryMEHTa.
OmnpeneneHue MOJOKEHUsT TOYKM Ha rpaduke IO €€ KOOpAMHATaM HU
Ha000pOT.

TPUTrOHOMeTpHU4ecKue | crnonb3oBaHue cBOMCTB PYHKIMIA 1711 CpaBHEHUS 3HAUCHUN CTereHel u

¢pynkuun. OdparHble

J0rapugmMoB.

TpUroHomerpu4eckue | [loctpoenue rpagikoB CTENEHHBIX U JIOTApUPMUIECKUX (HYHKITUH.

byHxunn

Pemenne nokasatenbHbBIX U JIOTapUPMHUUECKUX YPAaBHEHUI U HEPABEHCTB
10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJICHHE C TOHATHEM HENPEPHIBHONH NEPUOIUYECKON (PYHKIUH,
(dopMynupoBaHUE CBOWCTB CHHYCa UM KOCHHYCa, IIOCTPOEHHE UX
rpaduKoB.

O3HakoMJIEHHE C NOHATHEM IapMOHHUYECKHMX KOJeOaHUl M NpuMepamu
TapMOHUYECKUX KOJE€OaHW /s ONHMCaHUsl TPOLECCOB B (U3MKEe U
Jpyrux o0aacTsAx 3HaHUS.

O3HakOMJICHHE C TIOHATHEM pPa3pbIBHOM IEPHOANYECKON (DYHKIUH,
(bopMynupoBaHUE CBOWMCTB TaHT€HCAa M KOTAHIEHCA, IOCTPOEHHE MX
rpaduKoB.

[lpumenenue  cBOMCTB  (QYHKUMH  JUld  CpaBHEHUs  3HAYCHMH
TPUTOHOMETPUYECKMX  (DYHKIMA, pEIIeHUs]  TPUTOHOMETPUUECKHUX
YpPaBHEHUU.

[Toctpoerne rpaukoB OOpAaTHBIX TPUTOHOMETPUYECKHX (YHKIHMHA H
olpeiesieHue 1o rpaduxkaM ux CBOMCTB.

Brimonnaenune npeodpazoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH O3HaKOMIJICHHE C MMOHSATHEM YHCIOBOU OCICa0BAaTCIIbHOCTH, criocodoamMu

€€ 3aJlaHus, BBIYMCIICHUAMU €€ YJICHOB.

O3HakoMiI€eHME €  TOHATHEM  TpeJela  IOCIEN0BaTEIbHOCTH.
O3HakoMJIEHHE C BBIYMCICHHEM CYMMbI OECKOHEUHOIO YHCIIOBOIO psijia
Ha  [pUMEpe  BBIYMCICHHMS CYMMbl  OECKOHEYHO  yObIBaromien
T€OMETPUUYECKON MTPOTPECCUM.

Pemienne 3amau Ha npuMeHeHHe (OpPMYyIBl CyMMBI OECKOHEYHO
yOBIBarOIEl FEOMETPUYECKOHN IPOrPECCHH

IIpousBoanas u ee
NpUMeHeHHne

O3HaKOMJIEHHE C TOHSITUEM ITPOU3BOTHOM.

N3yuenne u GopMynupoBaHHE €€ MEXaHHYECKOI0 M I'€OMETPHUYECKOIrO
CMbICJIa, U3yUYEHHUE aIrOpUTMa BBIYMCICHHUS MPOU3BOJIHON Ha HpuUMepe
BBIYUCIICHUS] MTHOBEHHOM CKOPOCTHM M YIJIOBOTO KO3 QuIMeHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeIbHON B 00IIEM BU/IE.

VYcBoenne mpaBwin  auddepeHpoBanns, TaOMUIBI  TPOU3BOIHBIX
JJIEMEHTApHBIX  (QYHKUUH, npuMeHeHue g auddepeHIupoBaHus
GyHKIMI, cOCTaBIIEHUs YpaBHEHUS KacaTelbHOM.

N3yueHne TeopeM O CBA3M CBOHCTB (YHKUMM U TPOU3BOIHOM,
bopMynUpoOBKa HX.

[IpoBenenue ¢ MOMOUIbIO TPOM3BOJHONW HCCIENIOBAaHUS (YHKIUH,
3alaHHOoN (hopMyITOii.

VYcTaHOBIEHHE CBA3M CBOWCTB (DYHKUMH H TPOM3BOJHOMH 10 HX
rpadukam.

IIpuMeHeHHe TPOU3BOJHOM JUId PEIICHWS 3aJad Ha HAaXO0XKICHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHUE IKCTpeMyMa




IlepBooOpa3nas n
HHTerpaJ

O3HakOMJICHHE C TOHSATHEM HWHTErpasia M mepBooOpasHoil. M3ydeHue
mpaBuja BBIYHUCICHUS TEpBOOOpa3sHOM U TeopeMbl HproToHa—
JleiiOHu1a.

Pemenne 3amay Ha CBSI3b MEpPBOOOpAa3HOM M €€ MPOU3BOJIHOIM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JaHHOU (DYHKIIHH.

Pemenne 3amay  Ha [pPUMEHEHHE UWHTErpaja Uil  BBIYMCIICHHS
(bU3nUeCKUX BETUYMH U TUIOIIAACH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusi u
CHCTEeMbI YPABHEHHU I
HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMHU

O3HakoMJIEHHE C NMPOCTEUIINMH CBEIECHUSIMH O KOPHAX ajaredpandyeckux
YPaBHEHUH, NOHATUAMU UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUI.
W3ydyeHne TeopuM paBHOCWIBHOCTH YPAaBHEHMM U €€ IPUMEHEHHS.
IloBTOpeHME 3amuCU pPELICHMS CTAaHJAPTHBIX YPAaBHEHWM, IIPUEMOB
npeoOpa3oBaHusl ~ ypaBHEHUM Ui CBEIEHHMs K  CTaHIApTHOMY
YPAaBHEHUIO.

Pemenne  panMoHanbHBIX, HMpPpAlMOHAIbHBIX, IOKAa3aTEIbHbIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CHUCTEM.

Hcnonp3oBanne CcBOMCTB W rpadukoB (GYHKIUH [UIST  pELICHHS
ypaBHeHM. [loBTOpeHrEe OCHOBHBIX IPUEMOB PEILICHHS CUCTEM.
Pemenne ypaBHeHMH ¢ IMpPUMEHEHUEM BCEX NPHUEMOB (pa3jOKEHUs Ha
MHOXHTEIH,  BBEIEHUS  HOBBIX  HEM3BECTHBIX,  IOJICTAHOBKH,
rpadu4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHUH C NPUMEHEHHEM pa3IM4YHBIX CIOCOOOB.
O3HakomjieHME C OOHIMMM BOMNPOCAMM PpELIEHUS HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB M rpaduKOB (YHKUUMH MpH  pelIeHUH
HEPABEHCTB.

Penienne HEpaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHbIX
Croco0O0B.

[TpuMeHeHne MaTEMAaTUYECKUX METOAOB Ul PELIEHUS COAEPIKATEIBHBIX
3a/1a4y U3 pa3IMyuHbIX oOnacTell HaykKu U MpakTHkU. MHTepnpeTupoBaHue
pE3yJIBTAaTOB C YUETOM PEAJIbHBIX OIPaHUYECHUN

JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOITHOCTEA U CTATUCTUKHU

OcHOBHbIC IOHATHA
KOMOUHATOPUKH

N3yuenne mnpaBuiia KOMOMHATOPUKM M TPUMEHEHHE IpU pElIeHUU
KOMOMHATOPHBIX 33]1a4.

Pemenne KOMOMHATOpHBIX 3ajjad METOJOM Iepedopa U IO MpaBHIy
YMHOXKEHHUSI.

O3HakOMJIEHHE C TOHATUSAMH KOMOWHATOPUKM:  pa3MEIICHUSIMHU,
COYETAaHUSIMH, TEPECTAHOBKAMH W (OPMYJIaMHU JUISi MX BBIYUCICHHUS.
OObsicHeHHe U TpuUMeHeHue (opMyJa Uil BBIYMCICHHUS pa3MeEIleHUul,
NEPECTAaHOBOK U COYECTAHUI ITPH PEIICHUH 3aj1ad.

Osznakomnenne ¢ OuHomoM HpioToHa u TpeyronbHukoM [lackans.
Pemrenne mpakTHdeckux 3amad ¢ WCIOJIH30BAHWEM TOHSATHH M TPABUI
KOMOWHATOPUKH

DJIeMeHTHI TeOpHH

I/IBYLICHI/IC KJIaCCHUYCCKOI'O OIIPCACIICHUA BCPOATHOCTH, CBOICTB

BepOSITHOCTEH BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccMoTpenune npuMepoB BeIYHMCIEHUS BEPOATHOCTEN. Penenne 3a1a4y Ha
BBIUMCJIEHHE BEPOSITHOCTEH COOBITUI
IIpencraBienue O3HakOoMIIEHME C€ TPEACTAaBICHUEM  YHCIOBBIX J@HHBIX M MX
AAHHBIX (TA0IHMIbI, | XAPAKTECPUCTUKAMMU.
AUArpaMMBsl, Pemienne npakThueckux 3ajad Ha OOpabOTKY 4YMCIOBBIX JaHHBIX,
rpauku) BBIUNCJIEHUE UX XapPAKTEPUCTHK

I'EOMETPUSA




IIpsimble u
IIOCKOCTH B
NPOCTPAHCTBE

@opMyIUpOBKa W NPUBEIEHUE JI0KA3ATEIbCTB INPU3HAKOB B3aHMMHOIO
pacroiaokeHus NMPSAMBIX M IJIOCKOcTed. PacrozHaBaHue Ha 4eprekax H
MOJIEISIX PA3JIMYHBIX CJIy4aeB B3aUMHOIO PACIOJIOKEHHUS MPSIMBIX U
IUIOCKOCTEH, apTyMEHTUPOBAHKUE CBOUX CYKICHUM.

DopMyIupOBaHUE ONPEEIEHNN, IPU3HAKOB U CBOMCTB NapajlIe/IbHbIX U
NEPIEHIUKYIISPHBIX TUIOCKOCTEH, IBYITPAHHBIX U JINHEHHBIX YIJIOB.
BolnonHeHHE MOCTpPOEHUS YIVIOB MEXIY HpsAMBIMH, NpPAMOH H
IUIOCKOCTBIO, MEXKy IIJIOCKOCTSIMHU 110 OIIMCAHMIO U PacIlO3HABaHUE UX Ha
MOJIETISAX.

IIpuMeHeHHEe TPU3HAKOB M CBOMCTB  PACIOJOKEHUS TMPSAMBIX H
IIJIOCKOCTEW IPU PELICHUH 3a/a4.

N300pakeHre Ha pPUCYHKaX M KOHCTPYMpPOBAaHHE Ha MOJAEIAX
NEPIEHIUKYJIIPOB U HAKIOHHBIX K IIJIOCKOCTH, IPSAMBIX, apajlIeIbHbIX
IUIOCKOCTEH, YIJIOB MEXIy MNpsMONM M IUIOCKOCTbIO M OOOCHOBaHME
IIOCTPOEHHSI.

Pemenue 3a1a4y Ha BBIYMCIIEHHE TEOMETPUUECKUX BelnUUnH. OnuchIBaHNE
paccTosiHusA OT TOYKHU JI0 IUIOCKOCTH, OT MPSMOM 0 IJIOCKOCTH, MEXIY
IUIOCKOCTSIMH, ~ MEXAY  CKPCIIMBAIOLIUMHUCS  NPSAMBIMH,  MEXIY
IIPOM3BOJILHBIMU (PUTypamMH B TPOCTPAHCTBE.

DopMyIUpOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PAaCCTOSHMAX
(TeopeM CyleCTBOBaHMs, CBONCTBA).

N300pakeHre Ha dYepTekax U MOJEISIX PAcCTOSIHUS M O0OOCHOBaHHE
cBoux cyxjaeHud. OmpenereHue ¢ BBIUMCICHUE PACCTOSHUMA B
npoctpanctBe. llpumenenue ¢opMyn u TeopeM IIaHUMETPUU JUIs
peneHus 3aaay.

O3HaKOMJIEHME C NOHATHEM MAPAJUIENBHOIO INPOEKTHUPOBAaHUS U €rO
cBoiicTBaMH. POPMYJIMPOBAHUE TEOPEMBI O IUIOMIAAA OPTOrOHAIBHOMN
IIPOEKIIMA MHOTOYTIOJIbHUKA.

[TpumeHnenue Teopuu s 000CHOBAHUS IOCTPOECHUHN U BBIYMCIICHUH.
AprymMEHTUpOBaHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHUKH

Onucanne M XapaKTEpUCTHKA PA3JIMYHBIX BHUIOB MHOIOTPaHHMKOB,
IIEPEUHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHUKOB U  BBIIIOJHEHHWE TIOCTPOCHUS Ha
N300paXEeHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

BblunciieHre JMHEHHBIX DJIEMEHTOB W YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusix, apryMEHTUPOBAHUE CBOUX CY)KJICHUH.
XapakTepucTUKa U U300paKeHUE CeueHHsI, Pa3BEpTKU MHOTOTPAaHHUKOB,
BBIYMCIICHHE TUIOIIAIEH TOBEPXHOCTEM.

[Toctpoenne mpocTeHmmMX ceyeHUH KyOa, TPU3MBIL, MHPAMUIBL.
[Tpumenenue (HakToB U CBeIEHUHN U3 IUTAHUMETPHH.

O3HakoMJIEHHE C BUIaMU CUMMETPUH B IPOCTPAHCTBE, (HOpMYIHUpPOBaHNE
ONpEETICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPHUU TEJl BPALLECHUS H
MHOI'OI'PAHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPUU IIPU penieHuu 3aaad. Mcnons3oBanue
npuoOpEeTeHHBIX 3HAHMWA  JUIsI  UCCIENOBaHMSA M MOJETUPOBAHMS
HECJIOKHBIX 3a/1a4.

N300pa’keHre OCHOBHBIX MHOTOIPAHHUKOB U BBIITOJHEHUE PUCYHKOB IO
YCIIOBUSIM 3a7a4




Tesa u moBepxHOCTH
BpalleHHsA

O3nHakomieHHE C BHJAaMHM Tell BpalleHus, (GopMynupoBaHHe UX
ONpeeICHUN U CBOMCTB.

DopMyIMpPOBAHUE TEOPEM O CEYEHUU LIapa INIOCKOCTBIO U IIJIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTuka U n300pakeHHe TeJl BPAILIEHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemenne 3amady  Ha TOCTPOEHUME CEUYEHMM, BBIYMCICHHE JUIMH,
paccrosHui,  yrioB, Iomaaed.  [IpoBeaeHue — JAOKa3aTEIbHBIX
pacCyXJI€HUU MPU PELICHUH 3a/1a4.

IIpuMeHeHHe CBOMCTB CUMMETPUM IIPU PELICHMHM 33Jad Ha Tena
BpallleHusl, KOMOMHALINIO Tel.

N300paxeHre OCHOBHBIX KpPYIJIBIX T€JI W BBIIIOJHEHUE PHUCYHKA IIO
YCIIOBHIO 33]1a41

HN3mepenus B
reoMeTpuu

O3HakOMJIEHME C MOHATHAMM IUIOIIAAM M O00beMa, akcuoMamMu M
CBOMCTBAaMH.

Pemenne 3amau Ha BBIYMCIICHHE IUIOMIAJCH IUIOCKUX (GUTYp C
IPUMEHEHUEM COOTBETCTBYIOIIMX (GOPMYJI U (PAKTOB U3 INIAHUMETPUH.
W3ydyeHre TeopeM O BBIUMCICHUH OOBEMOB IPOCTPAHCTBEHHBIX TEN,
peleHue 3aja4d Ha IpuMeHeHne (opMyJl BEIYMCIEHUS 00BEMOB.
W3yuenne ¢opmyn ans  BBIUMCIEHHUS IUIOMIAACH IOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€JI BPALLCHHUS.

O3HaKOMJICHHE C METOJOM BBIYHMCIICHHUS TUIOMIAIN TOBEPXHOCTU CEPHI.
Pemenne  3amau Ha  BBIUMCIIEHHE  IUIOINAJECH  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIl

Koopaunars! u
BEKTOPbI

O3HakoMJIEHHE C TMOHATHEM BeKTOpa. M3yueHue nexkapToBOM cHCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, MOCTPOCHHME IO 3aJaHHBIM KOOpAMHATAM
TOYEK U IJIOCKOCTEH, HaX0XKACHUE KOOPAUHAT TOYEK.

HaxosxneHue ypaBHEHHUI OKpYKHOCTH, cepbl, IIIOCKOCTH. Brruncnenue
pPacCTOSIHUN MEX]ly TOUKaMH.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIMYMH, NIPABUJI PA3JIOKEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXOKJICHHS KOOPIMHAT BEKTOpa B
IIPOCTPAHCTBE, IpaBWJI  ACUCTBUM C  BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATaMH.

[TpuMmeHeHne Teopun NpU PELIEHUH 3aJad Ha ACUCTBHUS C BEKTOPAMHU.
N3ydeHne cCKaIsipHOrO MPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS
npsiMOM M IIockocTu. IIpyMeHeHne Teopum INpU pELIEHUH 3a1ad Ha
JEHCTBUS C BEKTOPAMH, KOOPAWHATHBIA METOJl, TPUMEHEHNE BEKTOPOB
JUISL BBIYMCIIEHUS BEJIMUUH YIJIOB U PACCTOSHUM.

O3HakoMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHH O B3aUMHOM
PacroI0KEHUH NMPSMBIX U INIOCKOCTEN C UCIOIb30BAaHUEM BEKTOPOB

1.4 Kosin4ecTBO 4acOB HA OCBOEHME NMPOTPAMMBbI IMCUMILINHBI:

MaKCUMaJIbHOW y4eOHOW Harpy3ku 290yaca, B TOM 4HCIIE:
o0s13aTeNnbHON ayAUTOpHON yueOHoi Harpy3ku 20 4acos;
CaMOCTOSITENTLHON pabOTHI 270 gacos.

[IpomexyTouHas aTTectanus B popme d3K3aMeHa




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI

Oobvem uacoe

MaxkcuMajibHasi ydueOHasi Harpy3Ka (Bcero) 290
Oobs13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 20
B TOM YHCIIE:

MPaKTHYECKHE pabOThI 18
CamocrosiTeJibHas pa6oTa o0yuyarierocs (Bcero) 270

IIpomesicymounas ammecmayus 6 popme dK3amena
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2.2 TemaTnuecknii mian u cogepxkanune yueonoii pucuumnauansl Q/A1I1.01 «Mamemamuka (éxnouasn anzedpy u_Hauana

MamemamuuecKkozo aHaiu3d, 2e0Mempuio)»

HaumeHoBaHue pa3eioB U Conep:xanue yuedOHOro MaTepuaJa, 1ad0paTopHble U NPaKTHYECKHe PadoThl, O0bem | YpoBeHb
TeM CaMoOCTOsITeJIbHAsI padoTa 00y4aroIMXxcs. 4acoB 0CBOEHMS
1 3 4
BBEJAEHUE MartemaTuka B HayKe, TeXHUKe, SKOHOMHKE, UH()OPMALIMOHHBIX TEXHOJOTUAX U 2 2
MPAaKTUYECKOH AeaTenbHOCTH. Llenu u 3a1aun n3yueHusi MaTeMaTUKH B YUPEKICHUSIX
cpenHero npodeccuoHaIbHOr0 00pa3oBaHusl.
PA3JEJI 1. AVITEBPA 44
PazButue nousitusi o uncie | Codepoicanue yuebnoco mamepuana. 10 2
1. Henble uncia. 2
2. PanyoHaJbLHBIE YHCJIA. 2
3. JlelicTBUTEIbHbIE YHCJIA, TPUOIIKEHHBIE BHIYHCICHUS. 2
4. KomniekcHeple yncia. 2
Ilpakxmuueckue 3anamus:Nel 2
1. Apudpmernyeckue eHCTBUS HAJ| YUCIAMU
Camocmosmenvuas paboma 2
ITonroroBka pedeparos, 1oki1anoB. BeimonHenue ynpaxxHeHuid. PazpaboTka mpoeKTos.
KopHnu, crenenn n Copepxanrie yaueOHOT0O MaTepHana: 28
Jorapupmol 1. KopHu HaTypa/jabHOM CTeleH! U3 YUCIIa. 2 2
2. CBoiicTBa KOpHei 2
3. CTeneHu ¢ paliMOHAJLHBIMH NMOKA3aTeIIMH 2
4. CpoiicTBa CTeNeHH C PAllHOHAJBLHBIM N0Ka3aTe1eM 2
5. CreneHH ¢ 1eliCTBUTEIbHBIMHU MOKA3aTeIAMU. 2
6. CBoiicTBa CTeneHH. ¢ AefiCTBUTEIbHBIMU MOKA3ATEJISIMH 2
7 OcHoBHOe JorapupMuIecKoe TOXKIAECTBO. 2
8. lecaTHYHBIE H HATYPAJIbHbIE JIOTAPH(MBI. 2
9. IlpaBuJa aeiicTBuii ¢ 1orapudpmamu. 2
10. Ilepexoa K HOBOMY OCHOBAHHIO.
11. IlpeoGpa3zoBaHue BbIPaKeHUIi: pallMOHATIBHBIX, HPPALMOHATIBHBIX CTETICHHBIX. 2
12. IlpeoGpa3zoBaHue BbIPAKEHUIi: MOKA3aTeJAbHBIX M JIOTapU(PMUYECKHUX. 2

11




Ilpakmuueckue 3auamus:Ne2.3

1. Berunciienre u cpaBHeHHE KOpHEH. Pelienne uppanvoHanbHbIX ypaBHeHUH. Haxoxnenue
3HA4YCHMI cTeneHel. PelieHne nokasaTenbHbIX YPaBHEHUM.

2. Haxoxnenue 3naueHus gorapudma. Berancinenue u cpaBaenue sorapugmos. Pemenne
Jorapu(pMUUECKUX YPaBHEHHA.

Camocmosmenvras paboma

[ToaroroBka pedeparos, T0KIa10B. BeimonHeHne ynpaxaenuii. Pa3paboTka mpoeKToB.

PA3JIEJI 2. OCHOBbBI TPUT'OHOMETPUH

41

OcHoOBHBIE IOHATHUSHA

Cooepoicanue yuebHo20 mamepuana:

1. Paagnannasi Mmepa yrJa.

2. BpamaTeﬂbnoe ABHKCHHE. CI/IHyC, KOCHHYC, TAHI'CHC U KOTAHI'CHC YK CJIa.

Ilpaxmuueckue 3auamus:Nod

1. PagmanHblii METO U3MEPEHUS YTIIOB.

NN N O

Camocmosamenvras pa60ma

[ToaroroBka pedeparos, 10kIa10B. BeinmonHenue ynpaxHenuii. PazpaboTka mpoekToB

o

OcHoOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA.

Cooepatcanue yuebHo2o mamepuana:

1. ®opmyJibl IpUBeIeHNUS.

2. @opMyJIbI CI10KEHH.

3. @opMy.ibl YIBOEHMSI.

4. ®opmy.ibl NOJIOBHHHOIO YIJa.

IIpaxmuueckue 3anamus:Ne5

1. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

NINDDNDNDN

Camocmosmenvras pa60ma

[ToaroroBka pedepartos, n0ki1an0B. BeinmonHeHne ynpaxkuenuii. PazpaboTka nmpoekTos

w

IIpeoGpazoBanus
NMPOCTEHIIHNX
TPUTOHOMETPHYECKHX
BbIPAKEHUH.

Cooepoicanue yuebHO20 Mamepuana:

1. IlpeoOpa3oBaHue CyMMbI TPHTOHOMETPUYECKUX (PYHKIMIA.

2. IlpeoGpa3oBaHue NPOU3BEAEHUS B CYMMY.

3. BoIpaskeHue TPUroHOMeTpHYecKUX GYHKIMIA Yepe3 TAHT€HC ITOJIOBUHHOTO apryMEHTa

IIpakmuueckue 3anamus:Ne6

1. Ilpeobpa3zoBaHue BhIpaXKEHUH.

NN DN N

Tpuronomerpuyeckue
YPaBHEHHUS U HEPABEHCTBA

Cooeporcanue yuebHo2o mamepuana:

1. IlpocTeiiline TPUrOHOMETPUYECKHE YPABHEHUSI.

N |
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2. O6paTHbIe TPUTOHOMETPHYECKHE PYHKIMHU.

N

3. APKCHHYC, APKKOCHHYC, AaDKTAHI€HC. 2
Ilpakxmuueckue 3anamus.No7 2
1. IlpocTeiiiine TpPUrOHOMETPUUECKUE YPABHEHUSI U HEpaBeHCTBA. OOpaTHbIe
TPUTOHOMETpHYECKHE QYHKIMU: apKCHHYC, ApKKOCHHYC, apKTaHT€HC.
Camocmosmenvras paboma 2
[loaroroBka pedeparos, 10KIa10B. Beinmonnenue ynpaxHenuii. PazpaboTka npoekToB
PA3JIEJI 3. ®YHKIIUU, UX CBOMCTBA U T'PAOUKH 25
DyHKUMH, UX CBOMCTBA. Cooepoicanue yuebno2o mamepuana: 12
Oo0paTHble pyHKIMHU 1. ®ynkuus. O6macTb onpeneneHnss 1 MHOKECTBO 3HAa4YeHUH; rpaduk QyHKIHIH, 2
2. MocTpoenue rpa¢pukoB GyHKIMIA, 321aHHBIX PA3IUYHBIMUA CIIOCOOAMH. 2
3. CoiicTBa pyHKIMH: MOHOTOHHOCTD, YETHOCTH, HEYCTHOCTH, OTPAHUICHHOCTD, 2
NeprUoOANIHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOIIbIIIEE U HAUMEHbBIIIEE
3HA4YEHUs1, TOUKH dKcTpeMyMa. [ padndeckas natepnperanus. [Ipumepsl GpyHKIIMOHAIBHBIX
3aBHCHMOCTEH B pealbHbBIX MPOLIECCaX U SABICHUSX. ApHUPMETHUECKHUE OTepaIlui HaJl
¢bynkuusamu. Crioxxnast QyHkius (kommnosuius). [loHsTrue o HenmpepbIBHOCTH QYHKINH.
4 TIpumepsl PYHKUHMOHAIBHBIX 3aBUCHUMOCTEN B pEaIbHBIX MPOLECCaX U SBICHUSIX.
Apudpmernueckue onepanuu HaJl GQyHKIusAMU. CnoxHast GyHkuus (komnosuuus). [lonstue 2
O HEMPEPHIBHOCTH (PYHKITHH.
5. Ooparnbie pyHkunu. O0IacTh onpeaeneHus U 00JIacTh 3HaYeHUH 00paTHOM (YHKIIUH. 2
I'paduk o6paTHON QYHKIMH.
Ipakmuueckue 3anamus:Ne§ 2
1. IIpumepsl 3aBUCUMOCTEH MEXly IEPEMEHHBIMH B peaIbHBIX MPOLECCAX U3 CMEXKHBIX
JUCIUILINH.
Camocmosmenvuas paboma 3
[Toarororka pedepaToB, noki1an0B. BeimonHenne ynpaxkaenuii. PazpaboTka mpoekToB
Crenennsie, Coodeporcanue yuebH020 Mamepuana: 6
NoKa3areJjbHbIe, 1. Onpenenenusi gyHKuMiA, UX CBOKWCTBA U TpapUKU. 2
Jorapudmuyeckne 2. lIpeodpa3oBanus rpagukoB. [lapaniensHblil mepeHoC, CAMMETPHUSI OTHOCUTENBHO OCeil
H TPUTOHOMETPUYECKHUE KOOPJAWHAT U CUMMETPHSI OTHOCUTEIBRHO Havyana KOOPJIMHAT U CUMMETPHUSI OTHOCHUTEIBHO 2
byHKIHM. npsAMOM Y = X. . PacTskeHue U coxxkaTue BJI0JIb OCEH KOOPAUHAT
Obpatnbie Ilpakmuueckue 3anamus:Ne9 2
TPUTOHOMETPHYEeCKHUe

1. Onpenenenne ¢yukiuii. [loctpoenue u urenue rpadukos pynkuuit. Mccnegopanue
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GyHKIUM.

¢byakuun. CBOMCTBA TMHEHHOM, KBAAPATHUYHON, KYCOUYHO-IMHEHHOW U JPOOHO-TMHEHHON
¢ynkuuii. HempepsiBubie un nepuoaunueckue GpyHkiuu. CBOHCTBa U rpaduku cuHyca,
KOCHHYcCa, TaHTeHca U KoTanreHca. OopaTtHbie GyHKIMHU U UX Tpaduku. ObpaTHbIE
TpuroHomerpuyeckue GpyHkuu. 'apmonnyeckue konebanus. [Ipuknanneie 3agayn.
IlokazarenbHble, IorapupMuiecKie, TPUrOHOMETPUUECKHE YPaBHEHHUSI U HEPABEHCTBA.

Camocmosmenvuas paboma 4
[ToaroroBka pedeparo, T0KIaA0B. BeimonHenne ynpaxaennid. PazpaboTka mpoekToB
PA3JIEJ 4. HAUAJIA MATEMATHUYECKOI'O AHAJIN3A 46

IMocnenoBaTeILHOCTH. Cooeporcanue yuebno2o mamepuana: 8
1. Cnoco0bl 3a1aHUs U CBOICTBA YHCIIOBBIX MOCIEI0BATEILHOCTEH. 2
2. IlonsiTue 0 mpeaese nocjaegoBareabHocTH. CyliecTBOBaHKE IIpe/eia MOHOTOHHON 2
OrpaHUYEHHON MOCIIEI0BATEIILHOCTH.
3. CymMupoBaHue nocJjeaoBarejbHocTell. beckoHeuHo 2
yOBIBaroIasi reOMeTpUYecKasi MPOrPECcCHs U €€ CyMMa.
Ilpakmuueckue 3ansmus:Nel( 2
1. YucnoBas mocneaoBaTenbHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYMCICHUS YJICHOB
nociuenoBarenbHOCTH. [Ipenen mocnepoBaTenbHOCTH. beckoneuHo yObIBatomast
reOMeTPHUECKas POrPeCcCHsl.
Camocmosmenvhas paboma 2
ITonroroBka pedeparos, 1okianoB. BeimonHenue ynpaxxHeHuid. PazpaboTka npoekToB

IIpousBoanas. Cooeporcanue yuebno2o mamepuana: 16

1. IlonsiTue 0 MPOM3BOAHOM PYHKIIUM, €€ TEOMETPUUECKUN U PUBNUYECKUI CMBICII. 2
2. YpaBHeHHe KacaTeJbHOoI K rpaduky QyHKIMN. 2
3. IlpousBoaHbIe CYMMbI, Pa3HOCTH, MPOU3BeIeHH, YACTHOT 0. [IpON3BOIHBIE OCHOBHBIX 2
HJIEMEHTAPHBIX (QYHKIIMH.
4. IlpumMeHeHe NPOU3BOAHON K MCCJIeI0BaHNI0 QYHKIUH 1 TIOCTPOSHUIO TPapuKOB. 2
ITpon3sBoiHbIe 00paTHON (PYHKUIMHU M KOMIO3ULIUH (PYHKITHH.
5. IlpuMepbl HCNOJIH30BAHMS MPOU3BOAHOM TSI HAXO0XKICHHUS HAWITYUYIIETO PEIICHUS B 2
MIPUKJIAIHBIX 3a]a9ax.
6. Bropasi npou3BoiHasi, €€ TEOMETPHUECKUI M PUZNIECKUN CMBICIL. 2
7. HaxoxkaeHHue CKOPOCTH JUIs ITpolecca, 3a1aHHoro (opMysiol U rpadukoMm. 2
Ilpakxmuueckue 3ansmus:Nell 2
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1. [Ipon3BoHAs: MEXaHUYECKUNA U TEOMETPUUYECKUI CMBICI ITPOU3BOAHON. Y paBHEHUE
KacarenbHOU B oOmem Bune. [IpaBumna u hopmynsl quddepeHinpoBanus, Tadbauna
MIPOM3BOJIHBIX dJIeMEHTapHbIX QyHKIUH. MccnenoBanue GyHKIMH ¢ TOMOUIBIO
npou3BoHOM. Haxoxnenre HanbonbIIero, HAMMEHBIIETO 3HAYEHUS U SKCTPEMaIbHBIX
3HAYCHHUH (PYHKITUH.

Camocmosmenvras paboma 2
[loaroroBka pedeparos, 10K1a10B. Beinonnenue ynpaxuenuii. PazpaboTka npoekToB
IlepBooOpa3Hasi u unTerpai. | Codepowcanue yuebHO20 MAmMepuand: 14
1. IlepBooOpa3Has 2
2. IlpuMeHeHHe onpe/1eJIeHHOT0 HHTErpaJia. 2
3. Ilomaab KPUBOJIMHEHHOH TPpaneuuu. 2
4. ®opmyaa Helorona—JleiiGuuna. 2
5. [Ipumepbl NpUMeHeHUsI HHTerpajia B pusnke. 2
6. [IpuMepbl NPpUMEHEHHNSI HHTErPajia B reOMeTPHH. 2
Ilpaxmuueckue 3ansmus:Nel2 2
1. Murerpan u nepBooOpasznas. Teopema Herotona — JleitOnuna. [Ipumenenne narerpana K
BBIUHCIICHUIO (PU3NYECKUX BEITUYMH U TUIOMIAJICH.
Camocmosmenvuas paboma 4
[ToaroroBka pedepartos, n0ki1an0B. BeinmonHenne ynpaxkuenuii. PazpaboTka nmpoekTos
PA3JIEJI 5. YPABHEHHUS U HEPABEHCTBA 29
YpaBHeHUs] M CHCTEMBI Cooepoicanue yuebno2o mamepuana: 10
YPABHEHMHIA. 1. PanmonajibHble, HPPALIMOHAJIbHBbIE H APyTHe MTOKa3aTeIbHbIE , TPUTOHOMETPUIECKHE 2
YPABHEHHS U CHCTEMBI.
2. PaBHOCHJIbHOCTH YPaBHEHMIi, HEPABEHCTB, CHCTEM. 2
3. OcHOBHBbIE TPHEMbI UX PElIeHUsI: Pa3jio:KeHe HA MHOKUTEJIH, BBEICHHE HOBBIX 2
HEM3BECTHBHIX.
4. OcHOBHBIE IPHEMBbI UX PELICHHUS: OJACTAHOBKA, rpaduyeckuii MeTox 2
Ilpakmuueckue 3amsmus:Nel3 2
1. Kopuu ypaBHennii. PaBHocmibHOCTE ypaBHeHUH. [IpeoOpa3zoBanne ypaBHEHUH.
OcHOBHBIE IPUEMBI PEIICHUs YpaBHEHUH. Pemenue cucreM ypaBHEHUH.
Camocmosmenvuas paboma 4
[ToaroroBka pedeparos, 10KIa10B. BeimonHenue ynpaxaennii. PazpaboTka mpoekToB
HepaBencrna. Cooeporcanue yuebno2o mamepuana: 6

15




1. PaunoHaibHble, HPPALIMOHAIbHbIE U IPYTHe I10Ka3aTeNbHbIE ,TPUTOHOMETPUYECKUE

N

HEepaBeHCTBA. 2
2. OCHOBHbIE IPHEMBbI UX pelIeHMs].
Ilpakmuueckue 3amamus:Nel4 2
1. Mcnonb3oBanue cBOWCTB U rpadukoB HYHKIUI IS pelIeHNs] YpaBHEHUN U HEPAaBEHCTB.
Camocmosmenvras paboma 3
[loaroroBka pedeparos, 10KIa10B. Beinmonnenue ynpaxHenuii. PazpaboTka npoekToB
Hcnonb3oBanue cBoiictB 1 | Codeporcanue yuebno2o mamepuana: 4
rpagukoB PyHKUMA IPH 1. Metoa unrepBaJjioB. 1M300pakeHne Ha KOOPAMHATHON TIJIOCKOCTH MHOKECTBA PEIICHUM 2
pellleHuH YPaBHEHHUH U ypaBHEHU U HEPABEHCTB C JIBYMS IIEPEMEHHBIMH U UX CUCTEM.
HEPaBEeHCTB. Ilpakxmuueckue 3anamus:Nel5 llpukaaanbie 3a1a4um. 2
1. IlpumeHeHne MaTeMaTUYECKUX METO/IOB AJIs PEIICHUS COJepKATeNbHbIX 3aa4 U3
pa3auyYHbIX 00JacTel HayKU U MPaKTUKU.
WuTepnperanys pe3ynbrara, y4eT peaJbHbIX OTpaHMYCHUI.
Camocmosmenvhas paboma 2
[ToaroroBka pedepartos, n0Ki1an10B. BeimonHenne ynpaxknenuil. Pazpabotka npoekToB
PA3JIEJI 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM 31
JaemeHnTbl KoMOuHaTOpUKH | Codeporcanue yuebHO20 Mamepuand.: 10
1. OcHOBHBIE NOHATHSI KOMOUHATOPHKH. 2
2. 3ana4yu Ha MOACYET YMCJIA PAa3MELICHHUH, ePeCTaHOBOK, COUYCTAHHUH. 2
3. Pemnenue 3a1a4 Ha nepe0Op BAPHAHTOB. 2
4. ®opmyna 6unoma Herorona. CBoiicTBa OMHOMMHAIBHBIX KO3(DPHUIIMEHTOB. 2
TpeyronsHuk Ilackais.
Ilpakxmuueckue 3ausmus :Nel6 2
1. Uctopus pa3BuTHsI KOMOMHATOPHUKH, TEOPUH BEPOITHOCTEH U CTATUCTUKH U UX POIIb B
pa3nuuHbIX cepax yeroBeuecKol xu3HeneareabHocTu. [IpaBruiaa KoMOMHATOPUKH.
Pemennie koMOMHATOPHBIX 3a/1a4. Pa3Mmernienus, coueTanust U epecTaHoBKU. bruHoM
Herorona u tpeyronbauk [lackans. [Ipukiiagaeie 3agaqm.
Camocmosmenvras paboma 4
IToaroroska pedepaTos, n0kiIan0B. BeimonHenne ynpaxkaenuil. PazpaboTka mpoekToB
DJ1eMeHThI TeOPUH Cooepoicanue yuebHo2o mamepuana: 10
BEpPOSATHOCTEH 1. CoObITHE, BEPOSITHOCTH COOBITHS, CJI0KEHUE U YMHOXEHUE BEPOSITHOCTEM. 2
2. IlonsiTHE 0 HE3ABMCUMOCTH COOBITHIA. 2
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3. JIluckperHas cjay4aiiHasi BeJJMUMHA, 3aKOH €€ pacIpeICICHUS.

N

4. YucnoBble XapaKTepPUCTUKH IMCKPETHON Cily4aiiHOHN BennuuHbl. [ToHsTHE O 3aKOHE 2
OO0JIBIINX YKCe.
Ilpakmuueckue 3amsmus:Nel7 2
1. Knaccuueckoe onpejieseHre BepOsITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe
BEpOSATHOCTEN. Brruncnenue BepositHoctel. [IpukiiagHele 3agaun.
Camocmosmenvhas paboma 1
[ToaroroBka pedeparo, N0KIaI0B. BeimonHeHne ynpaxaennii. PazpaboTka mpoeKkToB
DuiemeHThI MaTeMaTudeckoii | Codeporcanue yuebno2o mamepuana: 4
CTATHCTHKH 1 IlpeacraBiienue JaHHBIX (TaOIHIIBI, TUATPaMMBI, TpadUKH), TeHEpaIbHAs COBOKYITHOCTD, 2
BBIOOpKa, cpeiHee apudmeTndeckoe, Meauana. [loHsaTre o 3a1auax MaTeMaTHIeCKON
CTaTUCTHUKH.
Pemenue npakTuyeckux 3aj1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
Ilpaxmuueckue 3auamus.Nel8 2
1. IlpencraBnenne yncaoBbIX AaHHbIX. [IpukiiagHsle 3aqaun.
Camocmosmenvhas paboma 2
[ToaroroBka pedepartos, n0ki1an0B. Beimonnenue ynpaxkuenuii. Pazpaborka npoekTos
PA3JEJ 7. TEOMETPUA 72
IIpsimMbIe ¥ MJIOCKOCTH B Coodeporcanue yuebHo2o mamepuana: 20
NPOCTPAHCTBE 1. BzaumHoe pacnoJioskeHue IBYX NPSAMBIX B pocTpaHcTBe. [lapamiensHoCTh IpsIMOi U 2
IIJIOCKOCTH.
2. Ilapa/u1eJIbHOCTh MJIOCKOCTEH. 2
3. [lepnieHAMKYJISIPHOCTH NPSAMON U MJIOCKOCTH. 2
4. lleprnieHANKYJASP U HAKJIOHHAN. YTOJ MEXIY MPSIMOU U TIOCKOCTHIO. 2
5. /IByrpanHbIii yroja. Yroi Mex1y IocKocTaMu. [lepreHIuKyaspHOCTh IBYX TIOCKOCTEH. 2
6. 'eomeTpnueckue npeodpa3oBaHusi MIPOCTPAHCTBA: NApAJUICIbHBINA IEPEHOC, 2
CUMMETPHS. OTHOCUTENIHHO IJIOCKOCTH.
7. [lapaJjuieJibHOE POEKTHPOBAHHUE. 2
8. [lnomaap opToroHaabLHOM Mpoekun. 300pakeHne NpoCTPaHCTBEHHBIX QUTYD. 2
Ilpakxmuueckue 3ansmus:Nel9.2() 4

1. IIpu3Haku B3aUMHOT'O PacIOIOKEHUs MPSAMBIX. YTOJI MEXYy NpsMbIMU. B3aumHoe
pacIoyIOKEeHUE NPSIMBIX U II0cKocTel. [lepreHIuKynsp U HAKIOHHAS K TUIOCKOCTH. YTOJII
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MEXIy MNPSAMOH U IITOCKOCTHI0. TeopemMbl 0 B3aUMHOM PACIOI0KEHUH MPSIMOM U MIOCKOCTH.
Teopema 0 Tpex neprneHAuKyIspax.

2. [Ipu3Haku u CBOCTBA MapauIeIbHBIX U MEPIEHAUKYIISIPHBIX IJI0cKocTel. PaccTosiHue ot
TOYKH A0 IINIOCKOCTH, OT HpSIMOfI A0 IINIIOCKOCTH, paCCTOAHUC MCKAY IINIOCKOCTSAMU, MCIKIAY
CKPEILMBAIOIIUMUCS TPSIMBIMHU, MEXKIY IPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.
[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o miIomaam OpTOroHaJIbHOU
MIPOEKIIMY MHOTOYTroJIbHUKA. B3anMHOE pacnoioskeHrne NpOCTPaHCTBEHHBIX QUTYD.

Camocmosmenvras paboma 2
[TonroroBka pedeparos, 10KIa10B. Beinonnenue ynpaxsuenuii. PazpaboTka npoekToB
MHoOrorpaHHUKH Cooeporcanue yuebno2o mamepuana: 10
1. Bepuuunbl, pedpa, rpaHd MHOTOrPaHHUKA. PazBepTka. MHOrorpaHHbl€ yIJibl. 2
Brinyxiible MHOrorpanHuku. Teopema Dilepa.
2. llpusma. llpsimasi u HakIoHHAas npu3Mma. [IpaBunsnas npusma. [lapannenenunen. Ky6. 2
3. llupamupa. llpaBuibHass nupamuaa. Y cedennas nupamuaa. Tetpasap. 2
4. CumMeTpuu B Ky0e, B HapaJulesienuinese, B Ipu3Me U NUpamMusIe. 2
Ceuenus Ky0a, MPU3MbI U TUPAMUJIBL.
[IpencraBienue o npaBUIbHBIX MHOIOIPAHHUKAX (TE€Tpaspe, Kyde, OKTasipe, JoJeKadaApe U
HKOCAdIpe).
Ilpakxmuueckue 3amamus:Nell 2
1. PaznuuHble BUIbI MHOTOIpaHHUKOB. MX n3o0paxenus. CeueHusi, pa3BepTKU
MHOTOTrpaHHHUKOB. [Imomaas moBepxHocTH. Buibl cuMMeTpHii B IPOCTPaHCTBE.
Camocmosmenvhas paboma 2
ITonrotoBka pedeparos, 10ki1a70B. BeinonHeHne ynpaxxkHeHuid. PazpaboTka NpoekToB
Tesa u noBepxHoOCTH Cooeporcanue yuebno2o mamepuana: 10
BpalleHus 1. [ln1uHAp M KOHYC. Y CEUEHHBIN KOHYC. 2
2. OcHoBaHMe, BbICOTA, 00KOBasi IOBEPXHOCTh, 00pa3yolias, pa3BepTKa. 2
3. OceBble CeYEHUS M CEYCHUS, NapaJlle/bHble 0CHOBAHUIO. 2
4. lap u cepa, ux ceuenns. KacarenpHas miockocTs K chepe. 2
Ilpakxmuueckue 3ansamus:.Ne22 2
1. CummeTpus Tes BpallleHus 1 MHOTOTPAaHHUKOB.
Camocmosmenvhas paboma 2
IToaroroBka pedepaTos, n0KiIan0B. BeimonHenne ynpaxkaenuii. PazpaboTka mpoekToB
N3mepeHusi B reomeTpuu Coodeporcanue yuebHo20 Mamepuana: 6
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1. O6bem u ero uszmepenue. MaTerpanpHas popmyna oobema. 2

®opmyiel 00beMa KyOa, IPSMOYTOJILHOTO Mapajuieenuneia, IPU3Mbl, IUIHHIIPA.

dopmysbl 00beMa NHUpaMUIbl U KOHYCA.

2. ®@opmyJabl IVIOMIATH MOBEPXHOCTEH MUJIMHAPA U Konyca. Dopmyibl o0bema mapa u 2

I0Iaau chepsl.

[Tomo6wue Ten. OTHOMICHUS TUIOMIAIEH MOBEPXHOCTEH U 00BEMOB MOAO0OHBIX TEII.

Ilpakxmuueckue 3auamus:Ne23 2

Brruucnienue miomazeil 1 00beMoB.

Camocmosmenvhas paboma 2

[ToaroroBka pedepartos, n0ki1an0B. Beimonnenue ynpaxkuenuii. Pazpabotka npoekTos
Koopaunartsl 1 BEeKTOPBI. Cooeporcanue yuebno2o mamepuana: 16

1. IlpssmMoyrosabHas (IeKkapToBa) CHCTEMa KOOPAMHAT B mpocTpancTBe. Popmyna 2

PACCTOSTHUSL MEXKY IBYMS TOUKAMH.

2. YpaBHeHus cepbl, IJIOCKOCTH U MPAMOIA. 2

3. Bekropbl. MoayJib BekTopa. PaBeHCTBO BekTOpOB. Cl10’)KEHHE BEKTOPOB. Y MHOKCHHUE 2

BEKTOpA Ha YUCIIO.

4. PazioskeHue BEeKTOPA 10 HANIPABJICHUSIM. YTOJI MEXAY AByMs BekTopamu. [Ipoexius 2

BEKTOpa Ha OCb.

5. Koopaunartsl BekTopa. CKalsipHOE MPOU3BEJICHIE BEKTOPOB.. 2

6. Ucnosb30BaHne KOOPAUHAT M BEKTOPOB MPH pPellleHUH MATEMATHYEeCKUX U 2

NPUKJIAJAHBIX 32/124.

IIpaxmuueckue 3anamusa:Ne24,25 4

1. Bekropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPAUHAT B IPOCTPAHCTBE.

2. YpaBHEHHE OKPYKHOCTH, c(epbl, TUIOCKOCcTH. PaccTosiHue Mexy Toukamu. JleiicTBus ¢

BEKTOpPaMH, 3a/IaHHBIMUA KOOpAUHaTaMu. CKaJsipHOE MMPOU3BEICHHE BEKTOPOB. BekTopHOE

ypaBHEHHE MPSIMOU U TUIOCKOCTH. Vcnosib30BaHne BEKTOPOB IPHU JJOKA3aTEIbCTBE TEOPEM

CTEPEOMETPHH.

Camocmosmenvhas paboma 2

ITonrotoBka pedeparos, 1okiaa0B. BeimonHeHne ynpaxxHeHuid. Pa3paboTka npoekToB

Tembl pedepaToB (T0KI2T0B), HCCIAEAOBATEILCKHX MPOEKTOB
* HempepriBHbIC Apo0H.

® HpI/IMeHeHI/Ie CJIOKHBIX IMTPOLECHTOB B OKOHOMHWYCCKHX pacuCTax
* [lapannenbHOe MPOEKTUPOBAHUE.
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* CpeiHye 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHUKE.

* BextopHOE 3aaHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* Cl10’)keHHE TAPMOHHYECKUX KOJICOaHUIA.

* ['paduueckoe penieHre ypaBHeHUN U HEPABEHCTB.

* [IpaBriibHBIE U TOJIYIPABUIIBHBIE MHOTOTPAHHUKH.

» Konnueckue ce4eHus U X NIPUMEHEHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.

» CxeMbl MOBTOPHBIX UCHIBITAaHUM BepHysin.

* lcciienoBaHre ypaBHEHUN U HEPABEHCTB C NApaMETPOM.

Bcero

293

HUroroBas arrecrauus B (popme IK3aMeHa

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIOLUEe 0003HAUEHNUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITOIHEHUE IEATEIFHOCTH IO 00pa3ily, HHCTPYKIIUHU HIIH TT0JI PYKOBOACTBOM)

3. — IPOAYKTUBHBIH (ITAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHHE JAEATEIIbHOCTH, pellieHHe POOIEeMHBIX 3aj1a4)
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3 YCJOBUS PEATIN3ALINUA TPOT'PAMMBI JUCHUITIJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecieYeHn 0

Peanu3arust mporpaMMbl JUCITUILTMHBI IPOBOUTCS B KAOMHETE «MaTeMaTHKay.

O6opynoBanue y4eOHOTO KaOMHETA:

- paboune MecTa AJisi 00yJaroIuXcs, CTYIEHTOB U NPEMOAaBATENs, ayAUTOPHAs JI0CKa;

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIE MOCOOMS, KapTOUKH-
3a/laHusl, KOMIUICKTHI TECTOBBIX 3aJaHMiA, JIJIEKTPOHHAS CIPABOYHO-ydeOHas JIUTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPAMMBI);

~ HArJBsIIHBIC TOCOOUS (CXEMbI, TaOJIMIIBI, H300pa3UTEIbHbIC U HATYPATIbHBIC TOCOOHS);

- ABTOPCKHH KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAIINH.

TexHuueckue cpencTBa 0OydeHus:

- KOMIIBIOTEP, MPOrPAMMHOE 0OecIieueHre 00IIero Ha3HAYCHUS;

- KOMITJIEKT y4eOHO — METOIMYECKON IOKYMEHTAIUH;

- METOJMYECKUE ITOCOOHSI.

3.2 UndgopmanuoHHOe o0ecriedeHre 00yUeHUs:
Ilepeyennb yueOHbIX n3aannii, UHTepHET-pecypcoB, JONOJHUTEILHOMN JTUTEPATYPHI
OCHOBHBIE HICTOYHUKH:

s cmyoenmos

BammakoB M.U. Maremaruka: anrebpa v Hayajia MaTeMaTHUECKOTO aHaIn3a, TEOMETPUS: YIeOHUK
JUISL CTYIEHTOB MPO(EeCCHOHATBHBIX 00pa30BaTEILHBIX OPraHU3aIHi, OCBAMBAIONINX MPOYECCUU H
cnemuanbHocTH CITIO. — M.,2017
bammvakxos M.U. Martemaruka: anredpa U Hayaia MaTeMaTHIeCKOTo aHanu3a, reomerpusi: COOpHUK
3a7a4 Mpo(UIBHON HAMPABICHHOCTH: Y4el. mocoOue Iiisi CTyIEHTOB MPO(eCCHOHATBHBIX 00pa30BaTeNbHBIX
OpraHM3aInii, ocBanBaronmx npodeccun u cnenuanpaocTa CIIO. — M.,2017
BbammvakoB M.U. Maremartuka: anredpa 1 Hayajia MaTeMaTH4YECKOTO aHaJIM3a, TeOMETpusl: 3alauHuK:
yue0. mocodue i CTYJCHTOB PO ECCHOHAIBHBIX 00Pa30BaTEIIbHBIX OPraHU3allUi, OCBAaUBAIOIINX
npodeccuu u cnennansHocT CI10. — M.,2017
bammakos M.M. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOrO aHalW3a, TEOMETpHS:
ONeKTpoHHBIH y4e0.- METON. KOMIUIEKC JMJIsi CTYJACHTOB TpodeccHOHANbHBIX 00pa3oBaTeNbHBIX
OpraHm3alui, 0cBanBarolux npodeccun u cnenuaibHoctu CI10. — M.,2017

I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Matemaruka: ainrebpa u Hadajia MaTeMaTHYECKOTO
aHaJM3a, TeOMETPHUs: YIeOHMK Ul CTYI€HTOB PO(eCCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alni,
ocBamBawIux npodeccuu u cnerpansuoctu CI10. — M.,2017

na npenooaseameneti

O6  oOpa3oBaHum B Poccuiickoit ®enepauuu: denep. 3aKOH OT

29.12. 2012 Ne 273-®3 (B pen. ®enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot

25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014
Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMHA
®enepanbHbM 3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. ot

03.07.2016, c m3Mm. ot 19.12.2016.)

[Tpuka3 MunucrepcrBa oopazoBanust v Hayku P® ot 31 nekabps 2015 r. N 1578 "O
BHECCHHH M3MEHECHHM B (peiepaIbHbIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT CPEAHETO
ob1iero o0pazoBaHusl, yTBEPKACHHBINM MPUKa30M MUHUCTEPCTBA 00pPa30BaHUS M HAYKU
Poccuiickoit ®eneparuu ot 17 Mast
2012 r. N413"
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[TpumepHas ocHOBHas oOpa3oBaTebHas MporpaMMa CpeTHETo O0Iero 00pa3oBaHus,
onobpeHHas pernieHreM (heaepaabHOro y4eO0HO-METOIUYECKOTO 00bEIMHEHUS TI0 00IIeMy
obpazoBanmuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

bammvakos M.U., I{piranos I1.11.MeTtoauyeckoe mocodue st moarotroBku k EI'3.—M.,
2014

bammakoB M.M. Matemaruka: anreOpa v Hadajla MAaTEMAaTUYECKOTO aHAIN3a, TeOMETPHSL:
Y4eOHHUK IS CTYACHTOB NMPO(eCcCHOHANBHBIX 00pa30BaTeIbHBIX OPraHU3aINi, OCBAUBAIOLINX
npodeccuu u cnermanbHoctr CI1O. — M.,2017

BammakoB M.M. MaremaTuka: anredpa 1 Hadaiaa MaTeMaTHUECKOTo aHAJIN3a, TEOMETPUS:
COopHuk 3a1a4 PO UILHOM HAMIPABIEHHOCTH: Y4eO0. mocoOue AJis CTYJEHTOB MpodeccnoHanbHbIX
o0pa3zoBaTeNbHBIX OpraHU3alui, ocBauBaOIMX npodeccuu u cneruaabaoctu CI10. — M.,2017

bammakoB M.M. Matemaruka: anreOpa v Hadajla MAaTeMaTUYECKOTO aHAIN3a, TeOMETPHSL:
3anayauk: yued. mocoOue sl CTYICHTOB PO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX OPTaHU3AINN,
ocBauBawIIKX npodeccuu u cneruanpbHoctu CI10. — M.,2017

bammakoB M.M. Martemaruka: anreOpa 1 Hadajla MaTEMAaTUYECKOT0 aHAJIN3a, TEOMETPUSL:
DNEKTPOHHBIN yuel.- METO/I. KOMIUIEKC JUIsl CTYIEHTOB MPO(ECCHOHATBHBIX 00pa30BaTEIbHbBIX
OopraHm3aluii, ocBanBaronux npodeccuu u crenuanbaoctu CI10. — M.,2017
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUS
YYEBHOU JUCIIUITJIMHbI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHHA y‘IG6HOI>i JUCHUIINIMHBL OCYINCCTBIIACTCA
npenoaaBarCjicM B IMPOLCCCC IMPOBCACHHUA MNPAKTHUYCCKUX SaHSITI/If/'I, TCCTUPOBAHHA, a TaKKEC
BBITIOJTHEHU A O6y‘laIOI_HI/IMI/ICH HHIUBHUYAJIbHBIX TBOPUCCKHUX Sa,I[aHI/Iﬁ u pe(l)epaTOB.

@DOpMOI UTOTOBOI'O KOHTPOJIS ABJISIETCS DK3aMEH.

Pe3ysabTarsl 00yyeHus

®opMbI M METOABI KOHTPOJIS U
OIIEHKH Pe3yJbTATOB 00y4eHH s

JIMYHOCTHBIX:
— c(OopMHUPOBAHHOCTh MPEJACTABICHUI O MaTeMaTuKe
KaKk  YHUBEpPCAJbHOM  S3bIKE  HAYKH,  CpPEJICTBE

MOJIETIUPOBAHUS SBJICHUH U MPOILIECCOB, UAEIX U METOaX
Ma- TeMaTUKH;

— MOHMMaHHE 3HAYMMOCTH MaTeMaTUKU i1 HAay4HO-
TEXHHYECKOTO nporpecca, c(hOpMUPOBAHHOCTH
OTHOIIIEHHWS K  MaTeMaTHKe Kak K  4YacTd
O0IICUeIOBEUECKON KYJIBTYphl dYepe3 3HAKOMCTBO C

HUCTOpHUEH pa3BUTHUS MaTeMaTHKH, SBOJIIOIIUEN
MaTeMaTHYEeCKNX HJCH;
— pa3BUTHE JIOTHYECKOT'O MBIIIJICHUS,

MIPOCTPAHCTBEHHOTO BOOOPAXEHHUsS, AITOPUTMUYECKON
KyJIbTypbl, KPUTHUYHOCTH MBIIIJIEHUS Ha  YPOBHE,
HeoOxomumMoM g Oyaymed  mpodeccuoHanbHOM
NeSTeNbHOCTH, M TNPOJODKEHUS 00pazoBaHMs U
camo00pa3oBaHus;

— OBJIAJICHUE MaTeMaTU4YeCKUMHU 3HaHUSMU U
YMCHUSMU, HCO6XOI[I/IMBIMI/I B IIO- BCGI[HeBHOfI JKH3HU,
JUIE ~ OCBOGHMS  CMEXHBIX  €CTECTBEHHOHAYYHBIX
JUCHUINIMH W JUCHUIIIINH HpO(i)eCCI/IOHEU'II)HOFO MUKJIa,
U1l IOJy4eHus: 00pa30BaHUs B 00JaCTAX, HE TPEOYIOIMINX
yIITyOJIEHHON MaTeMaTH4ecKOn ITOATOTOBKH;
—TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUIO, B TOM
qrcie caMmoo0pa3oBaHUIO, Ha MPOTSHKEHUH BCEH JKU3HU;
CO3HATENIbHOE OTHOILICHHE K HENpPEePbIBHOMY
o0pa30BaHHIO KaK YCIIOBUIO YCHELHOM
npodeccuoHaTbHON M 00IIEeCTBEHHOM! 1eATEIbHOCTH;
—TOTOBHOCTh U  CIIOCOOHOCTH K CaMOCTOSITENIbHOMN
TBOPYECKOH M OTBETCTBEHHOH JI€ATEILHOCTH;
—TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY
CO CBEpCTHHKaMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOHM, Y4eOHO-MCCIIeI0BaTENbCKOW, MPOEKTHON M
APYTUX BUAAX AESATEIHHOCTH;

OTHOIIIEHWE K TPO(PECCHOHATBHON NEITeIbHOCTH Kak
BO3MOXKHOCTH  y4yacTUs B pELIGHWH  JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIECHAIMOHATBHBIX
npobiuem;

MeTanpeaMeTHbIX:

—YMCHUC CaMOCTOATCIIbHO OIIPCACIIATH eI
JACATCIIBHOCTH MW COCTaBJIATH IIJIAHBI JCATCIIBHOCTH,
CaMOCTOATCIIBHO  OCYLICCTBJIATh, KOHTPOJHUPOBATH U
KOPPEKTHUPOBATE  ACATCIIBHOCTD, HCIIOJIB30BATh BCEC
BO3MOJKHBIC PCCYPCHI I JOCTUIKCHHA NOCTABJICHHBIX

-TectupoBanue;

-AHanu3 BHITIOJIHEHHBIX;
pedepaToB, TaOIUIL, CXEM 1O
T€MaM, OIIOPHBIX KOHCIIEKTOB;
- [IpakTueckue 3ananus;

- UuauBuayanbHblii 1
(bpOoHTANBHBIN OMPOC B X0/
ayJIUTOPHBIX 3aHSITHI;

- AHanu3 paboThI CTYACHTA C
y4eOHMKaMU, CITPAaBOYHUKAMHU,
Hay4YHO-TIOMYJISIPHBIMHU
W3IaHUSIMU, KOMITBIOTEPHBIMU
6azamu, pecypcamu HTepHET;
- Breaynuropnas
camocrosTeNnbHas padoTa;

- 3adeTHas pabora;

- KonTtponpHas pabora;

- IIncbMEHHBIN SK3aMEH;
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HeJiell W peanu3aliy IUIAaHOB JIESTENbHOCTH; BBIOMPATh
YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYaIHsAX;

YMEHHUE MPOAYKTUBHO OOIIATHCS M B3aMMOJEHCTBOBATH B
IPOIIECCEe COBMECTHOM JIESATEIBHOCTH, YUUTHIBATh MTO3UIINU
ApYrux

—YYaCTHUKOB JESTEIbHOCTH, 3()(EKTHBHO paspemarhb
KOH(JINKTHI,

—BIIAJICHUE  HaBBIKAMHM  II03HABATEILHOH,  y4eOHO-
UCCIICIOBATENIbCKOW M TPOCGKTHOH  JEATENbHOCTH,
HaBBIKAMM  paspeuieHus mnpolieM; CHOCOOHOCTh |
TOTOBHOCTb K CaMOCTOSITEIbHOMY TIOMCKY METO/I0B
peLIeHUs TPAaKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3INIHBIX
METO/OB TIO3HAHUS;

— TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIIHHOM
MH(POPMALMOHHO-TI03HABATEIHHON NEeSITETbHOCTH,
BKJIIOYasi YMEHHE OPHEHTHPOBAaTbCSA B  Pa3IMYHBIX
MCTOYHMKAX HMH(POPMAINKN, KPUTHYECKH OLEHUBATH U
MHTEPIIPETUPOBATh HMH(OpMANMIO, MOIy4aeMyl W3
Pa3IMYHBIX UCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMU CpEACTBAMHU: yMEHHE SICHO,
JOTMYHO M TOYHO  MW3JaraTb CBOK TOYKY 3pCHHS,
UCIIOJIb30BATh aJICKBATHBIC S3BIKOBBIE  CPE/ICTBA;

— BJIaJCHHE HaBBIKAMU MMO3HABATEIHHON peduieKcuu Kak
OCO3HaHMsI COBEPIIACMBIX JICHCTBHI M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YJIBTATOB U OCHOBaHUH, IPAHUI] CBOETO
3HAHHWSA W HE3HaHWs, HOBBIX IO3HABATENBHBIX 337ad |
CPECTB ISl KX JIOCTHIKCHHUS;

— IEJNeyCTPEMJIEHHOCTh B TOMCKaX M  TNPHUHATUU
pelieHuid, cOOOpa3UTEIbHOCTh U MHTYHIIUS, PA3BUTOCTH
NIPOCTPAHCTBEHHBIX  MPEJICTABICHHUH;  CHOCOOHOCTH
BOCIIPUHHMATH KPACOTy W TADMOHUIO MUPA;

NpeIMeTHbIX:

— c(OpMUPOBAHHOCTh TIPEJICTABICHUA O MaTeMaTHKe
KaK 4acTU MHUPOBOM KYJIbTYpbl U MECTE MAaTeMaTHUKHU B
COBPEMEHHOW  NMBWIM3AIMK, CIOCO0aX  OMUCAHUs
SIBJICHUH pEalbHOIO0 MHUpa HAa MAaTe€MaTUYECKOM SI3BIKE;
— c(hopMHpPOBAaHHOCTH MpeACTaBICHUI 0
MaTeMaTUYeCKUX MOHATHUAX KaK BAYKHEUIINX
MaTeMaTUYeCKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U
M3y4yaTh pa3HbIC TMPOIECCHl M SBJICHUS; TOHUMAaHUE
BO3MOKHOCTHU AKCHOMATUYECKOTO MIOCTPOEHUS
MaTeMaTUYECKUX TEOPHii;

— BIJIAJICHAE  HABBIKAMU  HCIIOJIB30BAHMS  TOTOBBIX
KOMITBIOTEPHBIX TPOTPAMM IIPH PEUICHUU 33/1a4;

— BIAJACHHE METOJAMM [JOKa3aTeNbCTB W AITOPUTMOB
peuieHus, yMEHUE  HUX  IPUMEHATh,  IPOBOJUTH
JOKa3aTeJIbHBIC PACCYKACHHS B XOJI€ PEIICHUS 3a1a4;

— BIJIAJICHHE  CTAHJAPTHBIMM  I[PUEMAMH  PELICHUs
palMOHAIBHBIX W UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX,
CTCIEHHBbIX,  TPUTOHOMETPUYECKUX  YPaBHEHHM U
HEPABEHCTB, MX CHUCTEM; HCIIOIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCJE Uil ITOUCKA
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MyTH PEIICHUs W WJUTIOCTPAIMH PEIICHUS YPaBHCHUU U
HEPaBEHCTB;

— c(hopMHPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX
MOHATUSX MAaTEeMAaTUYEeCKOTO aHajh3a M HMX CBOMCTBaX,
BIIQJICHHEC YMCHHEM  XapaKTepuU30BaTh  IOBEICHUE
(GyHKIMH, WCIONB30BaHUE TONYYCHHBIX 3HAHUW JUIS
OIMMCAHUS U aHAIIN3a PEATbHBIX 3aBUCUMOCTEI;

BJIaJICHUE OCHOBHBIMU IIOHATHAMH O IIJIOCKUX H
IPOCTPAHCTBEHHBIX ~ T'€OMETPHUYECKUX  (QHrypax, uX
OCHOBHBIX  CBOMCTBaX; C(OPMHUPOBAHHOCTb  yYMEHUS

pacro3HaBaTh reOMeTpHUIECKUe PUrypsl Ha

— 4Yeprexax, MOJACNAX U B PEAIbHOM MHUPE; IPUMEHEHHE
M3YYCHHBIX CBOHCTB TeoMeTpudeckux Quryp u dopmyi
JUIS  peIllleHus] TEeOMETPUYECKUX 3aJady M 3aJad c
IIPAKTUYECKUM  COJEpKAHHUEM;

— c(hopMHpPOBAaHHOCTh TMPEACTABICHUN O Mpoleccax H
SBJIGHUSX, HMEIOIIMX  BEPOSITHOCTHBIM  Xapakrep,
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEallbHOM MHUDE,
OCHOBHBIX MOHSITUSIX 3JIEMEHTapHON Teopuu
BEPOATHOCTEH; yYMEHUN HAXOAUTb U  OICHUBATh
BEPOATHOCTH HACTYIUIEHUS] COOBITMM B MpPOCTEHUIINX
MPAKTUYECKUX CUTYAIUSX M OCHOBHBIE XapaKTEPUCTUKH
CIIyYaiiHBIX BEJIMYMH;

BIIQ/ICHUE HaBbIKAMU WCIIOJIb30BAHUS
KOMIIBIOTEPHBIX POTrpamMM NPU PEUICHUH 3a/1a4

T'OTOBBIX

Y4eOHbIe AelicTBUA

DopMBI H METO/IbI
KOHTPOJISA  OIleHKH
pe3yJ1bTaToB 00y4eHHs

O3HaKOMJIEHHME C POJIBIO MaTEMaTHUKU B HAayKe, TEXHHUKE,
SKOHOMHKE,  UH(GOPMAIMOHHBIX  TEXHOJIIOTUSX MU
IIPAKTUYECKON AESTEIbHOCTH.

O3HakoMJIeHME C IeIsIMH W 33Ja4aMu  HU3y4deHHS
MaTeMaTuku npu  ocBoeHuu mpogeccuit  CIIO u
cnenuanbHocteid CIIO. BrinonHenune apupmeTHUECKUX
NEUCTBUM HAJ YUCIIaMHU, COYETas yCTHbIE U MUCbMEHHbIE
MIPUEMBI.

Haxoxnaenne npuOIMKEHHBIX 3HAUEHUH BEIMYUH H
ITOTPELIHOCTEN BBIYMCIICHUI (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPABHEHUE YMCIIOBBIX BBIPAKECHUIA.
Haxoxnaenue ommbok B mpeoOpa3oBaHUsIX U BEIYUCICHUIX
(OTHOCHTCS KO BCEM IYHKTaM IIPOIPaMMBI)

O3HakOMJIEHME C TIOHATHEM KOpHA N-ii  CTEIeHH,
CBOMCTBAMM pAJUKaJIOB U TMpaBWIaMH CPaBHEHHS
KOpHEH.

DOopMyIMpPOBAaHUE ONpPENEIEHUS KOpPHS M  CBOMCTB

KOpHeH. Brruncienue nu cpaBHEHUE KOPHEH, BBIITOJIHEHUE
NPUKUIKK 3HaYeHus KopHs. [IpeoOpa3zoBaHue YHCIOBBIX
1 OYKBEHHBIX BBIPAKEHUH, COAECpKAIIUX PATUKAIbI.
Beimonnenne pacderoB mo ¢opmynaM, CoJepiKalluM
panuKaibl, OCYIIECTBIIssI HEOOXOOUMbIE MOACTAaHOBKHU U
npeoOpa3oBaHusl.

OnpeneneHne  paBHOCWIBHOCTH — BBIPAXEHUM €
pagukanaMu. Pemenue uppanuroHaIbHBIX YPaBHEHUM.

TectupoBanue;

-AHanu3 BHINIOJIHEHHBIX;
pedepaToB, TaOIUIL, CXEM T10
TE€MaM, OITOPHBIX KOHCIIEKTOB;
- [IpakTrueckue 3anaHus;

- UuauBuayansHblii 1
(GpOHTaNBHBIN OIPOC B X0/
ayIUTOPHBIX 3AHSITHIA;

- AHanu3 paboTHI CTYAEHTA C
yueOHUKaMH, CIIPaBOYHUKAMH,
HAyYHO-TIOMYJISIPHBIMU
W3/IaHUSIMU, KOMITBIOTEPHBIMU
6azamu, pecypcamu HTEpHET;
- Bueaynuropnas
CaMOCTOSITeJIbHAs padoTa;

- 3ayeTHas paboTa;

- KonTponsHas pabora;
Urorosas arrecrauus B BUIE
IInceMeHHOrO0 3K3aMeHa
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O3HakoMIJIEHHE C MOHATHEM CTENEHH C JECHCTBUTEIBHBIM
[IOKA3aTEJIEM.

HaxoxxneHne 3Ha4YeHMI CTENIEHM, UCIONb3Yys IpH
HE00XO0IMMOCTH MHCTPYMEHTAIbHBIE CPE/ICTBA.
3anucbiBaHUE KOPHsSI N-H CTENEHW B BUJE CTEIEHU C
TPOOHBIM TOKa3areseM U Ha000POT.

®opMyJIUpOBAHUE CBOMCTB cTeneHed. Beruucienue
CTENEHEH C PALMOHAJIBHBIM II0KA3aTeNIeM, BBIIIOJIHEHHE
IIPUKUIKY 3HAUEHUsI CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJIEpIKAILMX CTEIEHHU, NMPUMEHSAS CBOMCTBA. Pemienue
[IOKA3aTeJIbHBIX YPABHEHUI.

O3HakOMJIEHHE C NMPUMEHEHUEM KOPHEM M CTENeHel INpu
BBIYMCIICHUM CPEAHUX, JEJIEHUU OTpe3Ka B «30JI0TOM
ceueHun». PelleHne NpUKIAAHBIX 337ad Ha CIIOXKHbBIE
MIPOLICHTHI.

Brimonnenue npeodpazoBaHuil BEIpaXEHH, MPUMEHEHHE
dbopMyl, CBSI3aHHBIX CO CBOWCTBAMH CTCIICHEH W
sorapu(dmMoB.

Onpenenenue obnactu JIOITYCTUMBIX 3HaYEHUN
JorapuMUIecKoro BBIPAKEHUSI. Permenue
Jorapu(pMUUECKUX YPaBHEHHIA.

N3yuenne pagumaHHOTO METOJAa HW3MEPEHHS YIJIOB
BpaILICHUST © UX CBSI3M C TpPajyCHOH MeEpOM.
N300paxkeHue yIiaoB BpamieHUs Ha

OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI yIila C €ro
pacCIOIOKEHNUEM.

@OopMyIHpPOBAHUE OMNPEAECICHUN TPUTOHOMETPUUECKUX
GbyHKIMI s YyIJIOB  TOBOPOTAa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYTrOJbHUKA H  OOBSCHEHHE UX
B3aUMOCBSI3HU

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB
JUISL  BBIYUCJICHUSI ~ 3HAYEHUW  TPUTOHOMETPUUYECKUX
GyHKIUH O OJTHOM 13 HUX

W3ydyeHnne  OCHOBHBIX  (OpPMYN  TPUTOHOMETPHH:
GbopMyInbl  CIIOKEHHsI, YABOCHHUSA, MpPeoOpa3oBaHUS
CyMMBI ~ TPUTOHOMETPUYECKHX  (DYHKIUI B
MIPOU3BE/ICHNE U MPOU3BEACHUS B CYMMY M NMPUMEHEHHE
IPU  BBIYUCIICHUW 3HAYCHHUS TPUTOHOMETPUUIECKOTO
BBIPKEHUS U YIPOIICHHUS €TO.

O3HaKOMJICHHE CO CBOMCTBAMH CHMMETPHUHM TOYEK Ha
€IMHUYHONW OKPYKHOCTU U TPUMEHEHHE WX JUIS BBIBOJAA
dbopmyn mpuBeneHHS

Pemenue no ¢popmynaM U TPUTOHOMETPUUYECKOMY KPYTY
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[Ipumenenne oOLIIMX METONOB pELIEHUS ypaBHEHUU
(npuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa3ioKeHus: Ha MHOXXHUTEIHM, 3aMEHbl MepeMEHHOW) mpu
pELICHUU TPUTOHOMETPUYECKUX YPaBHEHHUU. YMeHue
OTMEYaTh Ha Kpyre pelieHns IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

O3HaKOMJIEHHE c MTOHSATUEM 00paTHBIX
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TPUTOHOMETPUUYECKUX (PYHKLIUH.

N3ydyenue omnpeneneHud  apKCUHYca, apPKKOCHUHYCA,
apKTaHTeHca 4ucia, (GOopMyTUpOBaHHME HX, M300paKeHUE
Ha EAMHUYHOM OKPYKHOCTH, NMPUMEHEHHE MPU PElICHUU
YpaBHEHUU

O3nakomiieHHe ¢  mOpuMepaMu  (PYHKIIMOHAIBHBIX
3aBHUCHMOCTEl B peallbHbIX MpoleccaX M3 CMEXKHBIX
JUCLUILINH.

O3HakOMJIEHME C JI0Ka3aTEJIbHBIMU PACCYXACHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW M  KBaJAPAaTUYHOU
GyHKIUH, TPOBENCHHE  HMCCIEAOBAHUS  JIMHEWHOM,
KYCOYHO-JTMHEHHOH, TPOOHO-TMHEHHON M KBaJAPaTUYHON
¢bynkuuid, mocrpoenue ux rpagpukoB. Iloctpoenune u
yTeHue rpadpukoB ¢yHKun. MccnenoBanue QyHKIUN.
CocraBiienne BHIOB (PYHKIMI MO JaHHOMY YCJIOBHIO,
pelieHre 3a71a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKIuNA

W3ydyenue mnonatus oOpaTHOM (QYHKIMH, OINpenecHHE
BUJA M TmocTpoeHue rpaduka obpaTHOU (yHKIUH,
HaxXOXJEHUE €€ 00JacTH oIpeAeseHuss U 00JacTH
3HaueHuil. Ilpumenenue CBOMCTB  GYHKIUN  mpH
WCCIEAOBAHUM ypAaBHEHUN MW pEIICHUH 3a7ad Ha
KCTPEMYM.

O3HaKOMJICHHE C TTOHITHEM CIIOXKHON (QYHKIIUU

Boruncnenne 3HadeHWil  GYHKIOUH 1O  3HAYECHHUIO
aprymenTa. Ompe/ieJicHIe TI0JI0KEHUSI TOYKH Ha Tpaduke
0 €€ KOOpJMHATaM U Ha00O0POT.

Hcnonb3oBaHue CcBOMCTB (QYHKUMH 711 CpaBHEHUS
3HAa4YeHUH cTeneHel u torapupmMos.

[TocTpoenue rpaduKoOB CTENEHHBIX U JIOTAPUPMUUECKUX
GbyHKIHi.

Pemenune  moxazarenbHBIX W JIOTApUPMHUUECKHX
YPAaBHEHUI U HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.
O3zHakoMIIEHHE c MIOHATHEM HETPEPBIBHON
nepuojndeckoil ¢GyHkuuu, (opMyIMpPOBaHUE CBOWCTB
CHUHYCa ¥ KOCHHYCa, IOCTPOEHHE UX TPaPHUKOB.
O3HaKOMJIEHHE C MOHSITHEM TapMOHMUYECKUX KOJeOaHU
U TpuUMepa- MU TapMOHUYECKHUX KoJjeOaHWi Juis
ONMCaHUs TPOLECCOB B (PU3UKE M JAPYruX O00JacTAX
3HAHUS.

O3HakoMJIEHHE c MOHSITHEM pa3pbIBHOMI
nepuoanveckoil (GyHkuMu, GopMyIUpoBaHHE CBOMCTB
TaHT€HCa U KOTaHIeHCa, TOCTPOSHHE UX TPapuKOB.
[Ipumenenue cBOMCTB GYHKIUI A CpaBHEHHS
3HAYEHUN TPUTOHOMETPUYECKUX (YHKIUHN, pelIeHus
TPUTOHOMETPUYECKUX YPaBHEHUIA.

IToctpoenue rpauKoB 00paTHBIX
TPUTOHOMETPUYECKUX (DYHKUIMNH U OIpenereHue Io
rpaduKaM UX CBOMCTB.

Brinonaenue npeodpazoBanus rpagukoB

Pemenne  mokaszaTtenbHBIX U JIorapU(MHUUECKUX
YpaBHEHU W HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.
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O3HakomIIeHUE c MOHSTHEM HEMPEPHIBHON
nepuondeckoil ¢GyHkuuu, (OpMYyIMPOBAHUE CBOWCTB
CHHYCa W KOCHHYCA, TOCTPOCHHE UX IPahUKOB.
O3HakOMJICHHE C TIOHSATHEM IapMOHMYECKHUX KOJICOaHUH
U TpUMepa- MH TapMOHMYECKHX KOJIEOaHWH st
OINMCAHMs TPOLECCOB B (PHU3MKE M JPYrux OOJIACTSIX
3HAHMAL.

O3HaKOMJICHHE C TTOHITHEM pa3pbIBHOU

O3HaKOMJIEHHME C TIOHSATHEM IIPOU3BOHOM.

Wzyuenne u GopMyIHpOBaHHE €€ MEXaHUYECKOro U
TrE€OMETPHUECKOTO  CMBICTA,  H3Y4YEHHE  alrOpUTMa
BBIUMCJICHUSI TPOU3BOJHOM HA MpPHUMEPE BbIYUCICHUS
MTHOBEHHOH CKOPOCTM ¥ YIJIOBOTO KOA(pPHUIIMEHTA
KacaTeJIbHOM.

CocraBiieHne ypaBHEHHUS KacaTeIbHOH B 0OOIIeM
BUJIE.

YcBoenne mnpaBun auddepeHIpoBaHus, TaOIUIBI
MIPOM3BOJIHBIX AJIEMEHTAPHBIX (YHKIIWA, MPUMCHCHHE
g auddepeHunpoBanns  QYHKIHUA, COCTaBICHUS
YpaBHEHUs KacaTeIbHOM.

W3yueHnne TeopeM O CBS3M CBOMCTB (YHKIUH W
MIPOU3BOIHOM, (POPMYIIUPOBKA UX.

[IpoBenenne ¢ MOMOLIBIO MPOM3BOJHOM MCCIEIOBAHUSA
GbyHKIUH, 3a1aHHON QOpPMYIOH.

YcTaHOBIEHUE CBSI3M CBOWCTB (DYHKLIMU U MPOU3BOJIHOM
10 UX rpaduKam.

[IppuMeHeHne NpPOM3BONHOM Ui PEIICHHMs 3a1ad  Ha
HaXO0XJCHUE HAUOOJbIIEro, HANMEHbIIIErO 3HAYEHHS U Ha
HaXOXXJCHHUE IKCTpeMyMa

O3HakOMJIEHME C T[OHSATHEM  HMHTErpajga M
nepBooOpazHoi. M3yueHue mnpaBuiia BBIYUCICHUS
nepBooOpasHoit u TeopeMbl HetoToHa— JleiOnuma.
Pemenne 3amau  Ha CBS3b IE€pBOOOpa3HOM U ee
MIPOM3BOJIHOM, BBIYMCIIEHUE MEPBOOOPA3HOM Uil TaHHOM
GbyHKIIH.

Pemenne 3amau Ha [pUMEHEHME MHTErpaia Ui
BBIUUCIICHUS (PU3MUECKUX BEIUYHH U IUIOLIa1ei

O3HakoMJIEHHE C MPOCTEUIIMMH CBEAEHUSMU O KOPHSX
anreOpanveckux YpaBHEHHM, MOHATHSIMH HUCCIIEIOBAHUS
YPaBHEHUH U CUCTEM ypaBHEHHIA.

N3ydyeHnune TeopuM paBHOCUIIBHOCTH YpPAaBHEHUW U €€
npuMmeHenus. [loBTopenue 3anucu peneHus

Pemenne  panuoHalbHBIX,  HPPALUOHAIBHBIX,
II0KAa3aTeIbHBIX u TPUTOHOMETPUUECKHUX
YpPaBHEHUU U CUCTEM.

Hcnonb3oBaHue CBOWCTB U TrpapuKkoB (QyHKUIUN IS
peuieHust ypaBHEeHMI. [I0BTOpeHHE OCHOBHBIX IMPHUEMOB
pEILIEHUs CUCTEM.

Pemienue ypaBHEHHMII C TPUMEHEHHUEM BCEX MPHEMOB
(paznokeHus: Ha MHOXUTEIH, BBEICHHUS

HOBBIX HEHM3BECTHBIX, IIOJICTAHOBKH, TpauuecKoro
METO/Q).

Pemienne cucrem  ypaBHEHUH C  NPUMEHEHHEM
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pa3nuyHbIX crnocoOoB. O3HakOMIIeHHE ¢  OOIIMMHU

BOINPOCAMHU PELICHHUsS HEPABEHCTB U HCIOJIb30BAHUE

CBOMCTB M TIpaduKoB (PYHKIUH TMpH  pelIeHHH

HEpPaBEHCTB.

Pemienue HepaBeHCTB U CHUCTEM  HEPAaBEHCTB C
MPUMEHEHHEM Pa3IUYHBIX CIIOCOOOB.

IIpuMeHeHHe MaTeMaTHYECKUX METOJOB [Ull pPELICHUs
COZIep KATENbHBIX 33/1a4 U3 PA3IMYHBIX 00JacTe HAYKU U
npakTUKU. MHTepnpeTupoBaHue pe3yabTaToOB C y4eTOM
peanbHBIX OTPaHUYECHUN

N3yuenue mnpaBuiga KOMOMHATOPUKH M NPUMEHEHHUE
MIPU pEelIeHUH KOMOMHATOPHBIX 3a/1a4.

Pemennie KoMOMHATOPHBIX 337a4 METOJIOM mepebopa u
0 MPaBUITY YMHOKEHHS.

O3HakoMJIeHHE €  MOHSATHSMH  KOMOMHATOPHKHU:
pa3MelIeHUsIMH, COUCTAHUSIMU, [EPECTAHOBKAMH U
dbopmynamu s ux  BeHCIeHUsA. OOBsCHEHWE U
npuMeHeHue ¢GopMyn IS BBIYMCICHUS pa3MEIICHHH,
MEPECTAaHOBOK U COUETAHUM MPU PEIICHUHU 3a/1a4.
O3znakomyienne ¢ OMHOMOM HbBIOTOHA U TPEYrOILHUKOM
[Tackans. Pemenue MPAKTUYECKUX 3a1a4 c
MCIOJIb30BaHNEM MOHATUN U TPaBUII KOMOUHATOPUKH

M3yueHne KIIACCMUYECKOTO OINpPEAEICHUs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue mpuUMepoB BBIYMCICHHSI BEPOSTHOCTEH.
Pemenue 3a1a4 Ha BBIYKUCIIEHUE BEPOSITHOCTEN COOBITUI

O3HakOMJIEHHME C MPEJICTAaBICHUEM UYHCIIOBBIX JAHHBIX U
UX XapaKTEPUCTUKAMHU.

Pemenne npaxkThueckux 3ajgad Ha oOpabOTKY YHCIIOBBIX
JAaHHBIX, BBIYMCIEHUE UX XapaKTEPUCTUK

@opMynHMpoOBKa U NPUBEICHUE J0KA3aTEIbCTB IIPU3HAKOB
B3aUMHOI'O pACIIOJIOKEHUS TMPAMBIX M  IIOCKOCTEM.
PacnosnaBaHue Ha 4Yeprekax M MOJEIAX PAa3IUYHBIX
CIIy4a€B  B3aMMHOIO  PACIIOJIOKEHHS  NPSIMBIX H
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CY)KICHUMN.
@opMyIMpOBaHUE ONPEAEICHUN, TPU3HAKOB U CBOWCTB
MapaJuleJIbHbIX U IMEPHEHIUKYISAPHBIX IUIOCKOCTEH,
JBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BelnonHeHne NOCTPOEHUS YIJIOB MEXIY HPSIMBIMH,
IpsAIMOM U IUIOCKOCTBIO, MEXKAY IIIOCKOCTSIMHU I10
ONMCAHUIO U PACIO3HABAHHUE WX HA MOJIEIAX.

[IpuMeHeHHEe TIPU3HAKOB M CBOWCTB  PAaCIOJIOKCHUS
MPSAMBIX U IJIOCKOCTEMN MpH

pEIIEeHNN 3aad.

N300pakeHre Ha pHUCYHKAaX M KOHCTPYHMpPOBAaHHME Ha
MOJEIIAX MEPIEHIUKYIIPOB U HAKIIOHHBIX K INIOCKOCTH,
NPSAMBIX, MapaJUICIbHBIX IIJIOCKOCTEM, YITIOB MEXAY
MPSIMO U TUIOCKOCTHIO 1 0OOCHOBAHHE IMOCTPOCHHUSI.
Pemenne 3amay Ha  BBIUMCIEHUE T'€OMETPUYECKHUX
BenuunH. OIHNCBIBAHME PACCTOAHHA OT TOYKH  JI0
IJIOCKOCTH, OT MHpsAMOM A0  INIOCKOCTH,  MEXIY
IUIOCKOCTSIMH, MEXAY CKPEUIMBAIOUIMMUCS —IPSIMBIMU,
MEXy IPOU3BOJILHBIMU (PUI'ypaMH B IPOCTPAHCTBE.
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@opMynHpOBaHHE U JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYILIECTBOBAHMUSI, CBOICTBA).
N300pakeHre Ha 4yepTekax M MOJENSAX PACCTOSIHUA U
o0ocHOBaHME CBOUX cCyxkaeHud. Ormpenenenue
BBIYMCIICHHE PACCTOSHUM B mpocTpaHcTBe. [Ipumenenune
(bopmyn U TeOpeM INTAHUMETPHUHU IJIs1 PELICHUS 3a/1a4.
O3HakoMJIEHHE c HOHSTHEM [apajuIeIbHOTO
MIPOEKTUPOBaHUs U ero cpoiictBamu. GopmynupoBanue
TEOpPEMbl O IUIOIIAJM OPTOTOHAJIBHOM MPOEKIUU
MHOI'OYTOJIbHHUKA.

[Ipumenenne Teopuu st 00OCHOBAHUS TOCTPOCHHUN U
BBIYMCIICHUI. ApPryMEHTUPOBAaHHUE CBOMX CYXICHUU O
B3aMMHOM PACIIOJIOKEHUN IPOCTPAHCTBEHHBIX (hUTYp

Onucanue U XapakTEPUCTHKA Pa3IUYHBIX BHUIOB
MHOTOTPAHHUKOB, IIEPEYUCIECHUE UX OJJIEMEHTOB U
CBOMCTB.

N300pakeHne  MHOTOTPAHHUKOB UM BBITIOJHEHHE
MOCTPOCHUSI ~ HAa  M300paKEHUSIX u MOJENAX
MHOTOTPAHHUKOB.

Brplunciienne  JIMHEHHBIX  3JIEMEHTOB W YIJOB B
MIPOCTPAHCTBEHHBIX KOH(UTYypaIrusx,
apryMEHTUPOBAHHUE CBOMX CYXKICHHIA.

XapakTtepucTuka U H300paKEHUE CEUCHMs, Pa3BEPTKHU
MHOTOT'PAHHUKOB, BBIYMCIICHUE IJI0IIaAe
IMOBEPXHOCTEM.

[loctpoenue mnpocTeduX ceuyeHud Kyda, MPU3MBIL,
nupamunbl. Ilpumenenune (¢GakToB W CBEIEHUN U3

TJTAHUMETPUH.
O3HakomiieHME C BUJAMU CUMMETPUH B IMPOCTPAHCTBE,
dbopMynupoBaHue onpeneaeHuin u CBOMCTB.
XapakTepucTuka CHMMETPUHM TENl  BpalICHUs "
MHOTOTPaHHHUKOB.

[IpuMeHeHne CBOWCTB CUMMETPUM IPU PELIECHUU 3ajiad.
Hcnons3zoBanue MPHOOPETEHHBIX 3HAHUU TUTST

UCCIIEIOBAaHMSI ¥ MOJICIIMPOBAHMSI HECIIOKHBIX 3a]1a4.
N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE
PUCYHKOB IO YCJIOBUSIM 33]1a4

O3HakoMIIeHIE C BHUIAMHU Tl BpAILICHUS,
(hopMyIMpOBaHUE UX ONIPEEICHUI U CBOMCTB.
@opMynHpOBaHUE TEOPEM O  CEUEHHUH  Iapa
MIJIOCKOCTBIO U TIJIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTtepucTuka W H300paXeHUE TeN BpaIleHUs, HX
pPa3BEPTKH, CEUCHHSI.

Pemenne 3agad Ha MOCTPOCHHWE CEUCHMM, BBIUYMCICHUE
JUIMH, PAcCTOSIHUW, yrioB, Tuiomanei. IlpoBenenue
JI0Ka3aTeJIbHbIX PACCYKICHUM MpU PEIICHUH 3aad.
[IpuMeHeHne CBOMCTB CUMMETpPUHU MPU PEUICHUU 3a/ad
Ha Teja BpalleHus, KOMOWHAIIUIO TEI.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJI W BBINOJTHEHUE
PHUCYHKA IO YCJIOBHIO 33/1a4

O3HakOMJIEHHE C MOHATHAMH IUIOLIAAUM M 00BbEMa,
aKCUOMaMHU U CBOIMCTBaMU.
Pemenue 3amad Ha BBEIYKUCICHHUE IUIOIIAAEH IUIOCKHUX
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¢buryp ¢ mpUMEHEHHEM COOTBETCTBYIOUIMX (GOpPMYNI U
(haKkTOB M3 TUTAHUMETPHH.

W3yuenne  TeopeM O  BBIYHMCICHUHM  OOBEMOB
MIPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a]au Ha IPUMEHEHUE
(hopMyJ1 BEIYHCIICHUSI 00BEMOB.

Wzyuenne dopMyn s BBIYHCICHHS — IUIOIIAACH
MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJI BPAIICHHUSI.
O3HakomJieHME C METOJOM BBIYMCICHUS  IUIONIAAN
MoBepXHOCTU cdepbl. PemieHne 3amad Ha BBIYMCICHHE
IUIOIIAJIeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TeIl
O3HakomJIeHME C  TIOHSATHEM  BeKTopa. M3ydeHue
JEKapTOBOM  CHCTEMBI KOOpPJHMHAT B IPOCTPAHCTBE,
MOCTPOCHHE TI0 3aJaHHBIM  KOOpPJHMHATAM TOYEK W
IUIOCKOCTEH, HaX0XKICHHE KOOPIUHAT TOYEK.

Haxoxnenne — ypaBHEHHH — OKpPYKHOCTH,  c(epsl,
IUIOCKOCTH. Bblunciienne pacCTOSHUN MEXy TOUKaMU.
W3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYUH, IIPaBUII
pa3jIoKEeHUs BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJl ~ HAXOXKACHUSA  KOOpAMHAT  BEKTOpa B
IIPOCTPAHCTBE, IPaBWI  JEWCTBHH C  BEKTOpaMy,
3aIaHHBIMUA KOOPJIMHATAMH.

[IpuMeHeHne Teopun NpU PEIICHNH 3aa4 Ha JICHCTBUA C
BEKTOpaMH. M3ydeHue  CKaJsIpHOrO  IIPOU3BEICHUS
BEKTOPOB, BEKTOPHOT'O YpaBHEHUS MPSMOM U IUIOCKOCTH.
[IpuMeHeHne Teopun NpU PEIICHNH 3aa4 Ha JICHCTBUA C
BEKTOpaMM,  KOODAMHATHBIA  METOX, INPUMEHEHHE
BEKTOPOB  JUI1  BBIYMCIICHHWS  BEJIIMYMH YIVIOB U
pPacCTOSTHUM.

O3HakomiieHHE c JOKa3aTeNIbCTBAMHU TEOpeM
CTEPEOMETPUU O B3aMUMHOM PACIOJIOKEHUHU IPIAMBIX U
IJIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB
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