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1 MACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
1.1 Ob6sacTh NpUMeHEeHHUs] TPOrPAMMBI

[Tporpamma yuebno# nucuurmumnel OJI1.01 «MaTtematuka (BKIo4as anreOpy ¥ Hadana
MaTEMaTHYECKOr0 aHaIu3a, TEOMETPHUIO)» HAXOIUTCS B COCTaBe 00IIE0Opa3OBaTENbHBIX YUEOHBIX
IUCUUIUIMH ~ MPO(WIBHBIX, (OPMHUPYEMBIX H3 00s3aTENbHBIX NpeaMeTHhIX obnacteir PI'OC
cpenHero oobmiero odpaszopanus, aisa cnenuanbHocTeld CIIO Texaumveckoro npoduis. CocraBieHa
ia cnenquanbHocTH 15.02.12 «MoOHTaX, TEXHUYECKOE 00CIIy’)KUBAHUE U PEMOHT ITPOMBIIIIIEHHOTIO
obopynoBanus (mo otpaciasaMm)» YI'C 15.00.00 «MamuHocTpoeHue» ¢ ydetom I[IpumepHoii
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 JAUCHMIUIMHBI B  CTPYKType OCHOBHOH MNpPo¢ecCHOHAIbHOU
odpa3oBarebHOll mporpammbl: auciuimHa OAII.01 «MaremaTuka (BKJIWYasi ajaredpy u
HAYyaja  MaTeMaTH4YeCKOr0  aHaJn3a, TreOMeTPHUI0)»  OTHOCUTCS K  JIUCIUILUIMHAM
0011e00pa30BaTEIHHOTO ITUKJIIA

1.3 Henu wm 3agauyMm AUCHUILIMHBI — TPe0OBaHUS K pe3yabTaTaM OCBOCHHS
AUCHMIIMHBI:

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 (HOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO - HAYYHOM KapTHHBI MUPa; METOJaX Hay4YHOT'O MIO3HAHUS;

* OBJAJEHUE YMEHMSIMU JIOTHUECKH MBICIUTh, OOOCHOBBIBaTH MECTO M pOJb
MaTEMaTUYECKUX 3HAHUH B TIPAKTUYECKON JAEATEIbHOCTU JIOACH, pa3BUTUHU 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  OOILIEUYEIIOBEUECKYIO KYJIbTYpYy; CIOXHBIX U
IIPOTUBOPEUYMUBBIX IIyTEW Pa3BUTHs COBPEMEHHBIX HAyYHBIX B3IJIAJ0B, UACH, TCOPUNA, KOHLENIUH, B
Xo7ie paboThI ¢ pa3TUYHBIMU UCTOYHUKAMHU MH(OpMaIny;

* BOCIIUTaHUE YOEKIEHHOCTH B HEOOXOJUMOCTH TO3HAHMSI MAaT€MAaTUKH, YBaXKEHUS K
MHEHMIO ONIOHEHTA MPHU 00CYKJICHUH MaTeMaTHUYECKUX MPo0IIieM;

* UCIOJb30BaHUE MPUOOPETEHHBIX MAaTEMaTHUYECKUX 3HAHUW U YMEHUH B MOBCEAHEBHOMU
JKU3HU JJIs OLIEHKH ITOCIJIEJICTBUI CBOEH AEATEIbHOCTHU (M IEATENBHOCTH IPYTHX JIIOAEH).

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

* IUYHOCHHBIX:

— c(hOpMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXEHUS K HCTOPHUM U JOCTHXKEHHIM
OTE€YECTBEHHON MaTeMaTU4YeCKOM HayKu; MPEJCTAaBIEHUS O IEJIOCTHONW €CTECTBEHHO - Hay4YHOMH
KapTUHE MUPA;

— MOHMMaHUE B3aMMOCBSA3M U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HayK, UX BIHMSHHS Ha
OKpYXKaIOIIYI0 Cpely, PKOHOMHUYECKYI0, TEXHOJOTHYECKYI0, COLHAIBHYI0O M 3THYECKYIO CQepsl
JeSITeIbHOCTH YEJIOBEKa;

— CIIOCOOHOCTH HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
Mupa B 00pa3oBaTelbHON U MPOodEeCcCHOHATbHON NEATEIbHOCTH; BO3MOXHOCTH HMH(OPMAaLOHHON
cpeab! Uit obecnedueHus MPOIyKTUBHOTO caMO00pa30BaHus;

— BJIQJICHUE KYJBTYPOU MBIIUICHUS, CHOCOOHOCTh K OOOOIIECHUIO, aHATIN3Y, BOCIIPHUATHIO
uHpopMauy B 00J1aCTH €CTECTBEHHBIX HAaYK, TOCTAHOBKE IEJIM U BBHIOOPY MyTeH ee TOCTHKEHUS B
npodeccuoHabHOU chepe;



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

— oOnaaHre HaBbHIKAaMH O€30MacHOW PadOThI BO BpeMs IPOCKTHO-HCCIICIOBATEIBCKON U
IKCIIEPUMEHTAILHOM JICSTEIBHOCTH, TIPU UCIIOIB30BAaHUH J1a00PaTOPHOTro 000PYI0OBAHHUS;

* MemanpeomemHuix.

— OCO3HAHHWE COIHUAIBHON 3HAYMMOCTH CBOCH MPOQecCHH/CIeNnaIbHOCTH, O0IaaHue
MOTHBAIUEH K OCYIIECTBICHUIO IPOPECCHOHATBHOM IEATETLHOCTH,

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

nHpopmanuu;

— CIIOCOOHOCTh OPraHU30BBIBATH COTPYAHHYCCTBO CAMHOMBIILICHHUKOB, B TOM YHCJIC C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

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

— CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY TIPOBEJCHHUIO HCCIICJIOBAaHUM, TOCTaHOBKE
€CTECTBEHHO-HAYYHOTO JKCIEPUMEHTA, WCIOIBb30BaHUI0 HH()POPMAIIMOHHBIX TEXHOJIOTUH ISt
pelIeHHs HayYHBIX U TPO(ECCHOHATBHBIX 3a/a4;

* NPEOMEMHBIX .

—  ¢hopMHUPOBAaHHOCTh MPEACTABICHUNH O POJIM M MECTE MaTEeMaTHKH B COBPEMEHHOM
HAyYHOM KapTHHE MHpa; IOHUMAHHE POJIM 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  MaTEMaTHUYECKOro  aHalu3a:  OIHCAHHEM,
W3MEPEHHUEM, MTPOBEIACHUEM HAOIIOICHHIA;

—  ¢opMHUPOBAaHHOCTh YMEHHH OOBSACHITH PE3yabTaThl MAaTEMAaTHYECKUX PE3yJIbTaTOB
AKCIICPUMEHTOB, PelIaTh dIeMEHTApHbIE MATEMaTHUECKUE 3a/1a4H;

— c¢hopMUPOBAaHHOCTh COOCTBEHHOW TMO3HMIIMM TIO0 OTHOIICHHIO K MaTeMaTHYECKOM
WHPOPMAIIHH, TTOJTYy4aeMON 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 MaTeMaTUKU B HayKe, TEXHUKE, SKOHOMUKE,

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 apupmMeTnuecKux OeMCTBUN HaJ YUCIAMH, COYETasi yCTHBIC
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 IMYHKTaM IPOrPaMMbI)

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.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHHH, COJEpIKalIuX
paluKabl.

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

O3HaKOMJIEHUE C OHSTHEM CTEIEHH C IEHCTBUTENbHBIM MTOKA3aTEIIEM.
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.
Pemienne npukiiagHbIxX 3a/1a4 Ha CIOXKHBIE MPOLIEHTHI

crerieHed. Bpruncienue crerneHel €
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 TPUTTOHOMETPUUN

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
OTpeNielIeHu TPUTOHOMETPUUECKUX (PYHKIMI JUIs yriaoB MOBOpOTa U
OCTPBIX YIJIOB MPSIMOYTOJILHOTO TPEYrojdbHUKAa U OOBSICHEHHE UX
B3aMMOCBS3HU

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMCTPUICCKHUX TOXKICCTB JJIA
BBIYHCIICHHSI 3HAYCHUN TPUTOHOMETPUUECKHUX (DYHKIIHH 1O OJTHOM U3 HUX




IIpeoGpa3oBanusn
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 3HAYE€HUs TPUTOHOMETPUUYECKOTO BBIPAXKCHHS U YIIPOILCHHUS
ero.

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

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPaBHEHUS H
HEPAaBEHCTBA

Pemenne mo ¢opmynaM M TPUTOHOMETPUYECKOMY KPYTy HPOCTEHIINX
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 MPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB

Apkcunyc,
APKKOCHHYC,
APKTAHI€HC YHCJIa

O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
N3ydyenue ompeneneHuii apKkCHHYyca, apKKOCHHYCA, apKTaHTE€HCa 4YhClia,
dopmynupoBaHue uX, H300paKECHHE HA EAWHUYHON OKPYKHOCTH,
NpUMEHEHHE TIPH PELICHUN YPaBHEHUH

®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. Omnpenenenue no Qopmyne npocTeiiei
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'padguyeckasn
HHTEpNpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajibHBIX Ipoueccax
U SIBJICHUSX

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

O3HaKOMJIEHHE C JOKA3aTEIbHBIMU PACCYKICHUIMHA HEKOTOPBIX CBOMCTB
JUHEHMHON M KBaJApaTUYHON (QYHKUMHA, NPOBEACHHUE UCCIIEIOBAHUS
JUHEWHOW, KYCOUYHO-JTMHEHHOW, JpOOHO-TMHEWHOW U KBaJApaTUYHON
¢byHkui, nocrpoenue ux rpaduxos. [locTtpoeHue n ureHue rpapukoB
¢ynkuunii. VccnenoBanue GyHKIMH.

CocraBnenre BU10B QYHKIMIA 1O JaHHOMY YCJIOBHIO, PELICHUE 3a]a4 Ha
JKCTPEMYM.

Brmonnenune npeoGpasoBanuii rpaduka GQyHKINH.

OopartHblie pyHKIIUT

W3ydyeHnue moHATHA OOpaTHON (yHKUMH, OIpelneieHue Buia U
noctpoeHue rpapuka oOpaTHOM (GYHKUIMH, HAXOXKACHUE €€ 00JIacTH
onpezeneHus: U odiactu 3HadeHuil. [lpumenenre cBONCTB QyHKIMI pH
MCCJIEJOBAaHUM YPAaBHEHUI U PELICHUHM 3a/1a4 Ha DKCTPEMYM.
O3HaKOMJIEHHUE C TTOHATHEM CIOXKHOW QYHKIIUN




CreneHHble,
NnoKa3areJjbHbIe,
JorapupmMuyeckne u

Boluncnenne  3HaueHWM  (QYHKUMHA 1O 3HAYCHMIO  apTyMEHTa.
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 nokasatenbHbIX U JIOTapU(PMHUUECKUX YPAaBHEHHI 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
TapMOHUYECKHUX KOJeOaHWi /JIsi ONHMCAaHUS MPOLECCOB B (U3HMKE 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
TPUTOHOMETPHUYECKUX  (DYHKIMH, pemeHUus]  TPUTOHOMETPUUYECKHUX
YpPaBHEHUU.

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

Brimonnaenune npeodpazoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH O3HaKOMIJICHHE C IMOHATHEM YHCIIOBOM MoCJICA0BATCIbHOCTH, criocobamMu

€€ 3aJlaHus, BBIYMCIICHUAMU €€ YJICHOB.

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

Pemienne 3amau Ha mnpuMeHeHHe (OpMyabl CyMMbI  OECKOHEYHO
yOBIBarOIEl FEOMETPUYECKOHN IPOrPECCHH

IIpousBoanas u ee
NpUMeHeHHne

O3HaKOMJIEHHE C TOHSITUEM ITPOU3BOTHOM.

N3yuenne u GopMynupoBaHHE €€ MEXaHHYECKOI0 M I'€OMETPHUYECKOIrO
CMbICJIa, U3yUYEHUE aIrOpUTMa BBIYMCIEHUS MPOU3BOJHON Ha MpUMeEpe
BBIYUCIICHUS] MTHOBEHHOM CKOPOCTHM M YIJIOBOTO KO3 QuIMeHTa
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeIbHON B 00IIEM BU/IE.

VYcBoenne mpaBwin  auddepeHpoBanns, TaOMUIBI  TPOU3BOIHBIX
SIIEMEHTApHbIX (QYHKUUH, nOpuMeHeHue [uid auddepeHunpoBaHus
(GyHKIMH, cOCTaBlIEHUSs! ypaBHEHUS KacaTeJIbHOM.

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
rpaduxam.

IIpuMeHeHHne TPOU3BOJHOM I PEIICHMs 3aJa4 Ha HAaXO0XJICHUE
HauOOJIbIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHUE IKCTpeMyMa




IlepBooOpa3nas n
HHTerpaJ

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

Pemenne 3amay Ha CBS3b MEpPBOOOpa3HOM U ee IMPOU3BOIHOM,
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
CHCTEeMbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMHU

O3HakoMJIEHHE C NMPOCTEUIINMH CBEIECHUSIMH O KOPHAX ajaredpandyeckux
YPaBHEHUH, NOHATUAMU UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUI.
W3ydyeHne TeopuM paBHOCWIBHOCTH YPAaBHEHMM U €€ IPUMEHEHHS.
IloBrOpeHMe 3amuCU pELICHUS CTAHJAPTHBIX 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
ypaBHeHMi. [loBTOpeHre OCHOBHBIX IPUEMOB PELLICHUS CUCTEM.
Pemenne ypaBHeHMH ¢ IMpPUMEHEHUEM BCEX NPHUEMOB (pa3jOKEHUs Ha
MHOXHTEIH,  BBEIEHUS  HOBBIX  HEM3BECTHBIX,  IOJICTAHOBKH,
rpadu4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHUH C NPUMEHEHHEM pa3IM4YHBIX CIOCOOOB.
O3HakomjieHHME C OOHIMMM BOIPOCAMM PEUIEHHs] HEPaBEHCTB W
UCIOJIb30BaHUE CBOMCTB M rpaduKOB (YHKUUMH MpH  pelIeHUH
HEPABEHCTB.

Penienne HEpaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHbIX
Croco0O0B.

[TpuMeHeHne MaTEMAaTUYECKUX METOAOB Ul PELIEHUS COAEPIKATEIBHBIX
3a/1a4 U3 pa3anyuHbIX oOnacTell Hayku W NpakTUku. HTepripeTupoBaHue
pE3yJIBTAaTOB C YUETOM PEAJIbHBIX OIPaHUYECHUN

JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOITHOCTEA U CTATUCTUKHU

OcHOBHbIC IOHATHA
KOMOUHATOPUKH

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

Pemienne KOMOMHATOpHBIX 3ajjad METOJOM Iiepedopa U 1O MpaBHITy
YMHOXKEHHUSI.

O3HakOMJIEHHE C TOHATUSAMH KOMOWHATOPUKM:  pa3MEIICHUSIMHU,
COYETAaHUSIMH, TEPECTAHOBKAMH W (OPMYJIaMHU JUISi MX BBIYUCICHHUS.
OObsicHeHHe U TpuUMeHeHue (opMyJa Uil BBIYMCICHHUS pa3MeEIleHUul,
MEPECTAaHOBOK U COYECTAHUH MMPH PEIICHUHN 3a7ad.

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 BEPOATHOCTH, 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 mnpakThueckux 3agad Ha 0OpaOOTKY YMCIIOBBIX JIaHHBIX,
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 PAa3IMYHBIX CIIy4aeB B3aUMHOIO DACIOJIOKEHMSI NPAMBIX H
IUIOCKOCTEH, apTyMEHTUPOBAHKUE CBOUX CYKICHUM.

DopMyIupOBaHUE ONPEEIEHNN, IPU3HAKOB U CBOMCTB NapajlIe/IbHbIX U
NEPIEHIUKYIISPHBIX TUIOCKOCTEH, IBYITPAHHBIX U JINHEHHBIX YIJIOB.
BblnosiHeHHE MOCTpPOEHUS YIVIOB MEXKIAy MpsMBIMHU, HpSIMOH U
IUIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU 110 OIIMCAHMIO U PACIIO3HABAHME 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 IJIOCKOCTH, IPSIMBIX, HapalieIbHbIX
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  CKPEUIMBAIOUIMMMCS  INPSAMBIMH,  MEXIY
IIPOU3BOJILHBIMU (PUTYpaMU B IIPOCTPAHCTBE.

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

N300pakeHre Ha dYepTekax U MOJEISIX PAcCTOSIHUS M O0OOCHOBaHHE
cBoux cyxzaeHui. OmpeneneHue ¢ BBIUYKCICHUE PACCTOSHHUM B
npoctpanctBe. llpumenenune ¢opMyn U TeopeM IJIaHUMETPUU IS
peneHus 3aaay.

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

[TpumeHneHue Teopuu 111 000CHOBAaHUS IOCTPOCHUN U BBIYUCIICHUH.
AprymMEHTUpOBaHUE CBOUX CYKJIEHUH O B3aMMHOM PACIIOJIOKEHUH
IIPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHUKH

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

N300pa’keHre MHOTOIPAaHHMKOB U BBIIOJHEHUE IOCTPOCHUS Ha
N300paXEeHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

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

[Toctpoenne mpocTedmMx cedeHuid KyOa, MPHU3MBbIL, MUPAMUJIBIL.
[Tpumenenue (HakToB U CBeIEHUHN U3 IUTAHUMETPHH.

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

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU pelIeHnH 3aj1ad. Mcnoap3oBanue
npuoOpEeTeHHBIX 3HAHMWA  JUIsI  UCCIENOBaHMSA M MOJETUPOBAHMS
HECJIOKHBIX 3a/1a4.

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




Tesa u moBepxHOCTH
BpalleHHsA

O3HakomJieHHME C BHJAaMH Tell BpalleHUsA, (OPMYIUPOBAHUE UX
ONpeeICHUN U CBOMCTB.

@opMyIUPOBaHUE TEOPEM O CEUEHUH IlIapa IUIOCKOCTBIO U IUIOCKOCTH,
KacaTeJbHOH K cdepe.

XapakTepucTuka U n300pakeHHe TeJl BPAILIEHUs, UX Pa3BEPTKHU, CEUEHUS.
Pemenne 3amady  Ha TOCTPOEHUME CEUYEHMM, BBIYMCICHHE JUIMH,
paccrosHui,  yrioB, Iwomazned.  [IpoBeneHue — OKa3aTeNbHBIX
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

O3HakoMJIeHHE C TOHATHAMU IUIOMAQAM U 00beMa, aKCHOMaMHU H
CBOMCTBAaMH.

Pemenne 3amau Ha BBIYMCIICHHE IUIOMIAJCH IUIOCKUX (GUTYp C
IPUMEHEHUEM COOTBETCTBYIOIIMX (GOPMYJI U (PAKTOB U3 INIAHUMETPUH.
W3ydyeHre TeopeM O BBIUMCICHUH OOBEMOB IPOCTPAHCTBEHHBIX TEN,
peleHue 3aja4y Ha IpuMeHeHue (OpMyJ BEIYUCIEHUS 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

Koopaunarel u
BEKTOPBI

O3HakoMJIEHHE C TMOHATHEM BeEKTOpa. V3yueHue nexkapTOBOM CHCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, MOCTPOCHHME IO 3aJaHHBIM KOOpAMHATAM
TOYEK U IJIOCKOCTEH, HaX0XKACHUE KOOPAUHAT TOYEK.

HaxosxneHue ypaBHEHHUI OKpYKHOCTH, cepbl, IIIOCKOCTH. Brruncnenue
pacCTOSHUN MEXly TOUKaMHU.

N3y4yeHne CBONCTB BEKTOPHBIX BEJINYMH, NIPABUJI Pa3IOKEHUS BEKTOPOB
B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXOKJICHHS KOOPIMHAT BEKTOpa B
IIPOCTPAHCTBE, IpaBWJI  ACUCTBUM C  BEKTOpaMH, 3aJaHHBIMU
KOOpJMHATaMH.

[IpuMmeHeHne TeopuM NpHU PEIIEHUHU 3a1ad Ha JCHCTBUSA C BEKTOpaMH.
N3ydeHne CKaJIsipHOTrO 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.

O3HakoMJIEHHE C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
PacroI0KEHUH NMPSMBIX U INIOCKOCTEN C UCIOIb30BAaHUEM BEKTOPOB

1.4 Kosin4ecTBO 4acOB HA OCBOEHME NMPOTPAMMBbI IMCUMILINHBI:

MaKCHMaJbHOW yueOHOU Harpy3Ku 2344aca, B TOM 4HCIIE:
00s13aTeNIbHON ayIUTOPHOM yueOHO Harpy3ku 234 yaca;

HpOMC)KyTO‘-IHaH arTeCTanusa B (bopMe OK3aMCHa




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI

Oobvem uacoe

MaxkcumanbHas yueOHass Harpys3ka (Bcero) 234
Oobs13aTesibHAs ayIUTOPHAsI yueOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:

MPaKTHYECKHE pabOThI 50

CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero)

Ilpomesicymounas ammecmayus 8 popme sK3amena
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2.2 TemaTnuecknii mian u cogepxkanune yueonoii pucuumnauansl Q/A1I1.01 «Mamemamuka (éxnouasn anzedpy u_Hauana

mMamemamuiecKko2o anajiusd, zeomempuro)»

HaunmenoBaHue pa3xeioB u
TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie H NPpaKTHYecKHe PadoThl,
CaMoOCTOsITeJIbHAsI padoTa 00y4aroIMXxcs.

O0nLeMm
4acoB

YpoBeHb
OCBOEHH

1

4

BBEJIEHUE

MartemaTuka B HayKe, TeXHUKe, SKOHOMHKE, UH()OPMALIMOHHBIX TEXHOJOTUAX U
MpaKkTUUeCKon JesreabHocTH. Llenu u 3a1aun nu3ydeHus MaTEMaTUKH B YUPEXKICHUSIX
cpenHero npodeccuoHaIbHOr0 00pa3oBaHusl.

2

PA3JIEJI 1. AITEBPA

38

Pa3BuTHe moHATHS 0 YHCJIE

Cooepoicanue yuebno2o mamepuana:

1. Hexable yucaa.

2. PanuoHajbHbBIE YHCIA.

3. llelicTBUTEIBbHBIE YN CJIA, TPUOTMKEHHBIC BRIYHCIICHUS.

4. KoMmjiekcHEIe YHCJIA.

Ilpakxmuueckue 3anamus:Nel

1. Apudmernueckue necTBUS HAJ YUCIAMU

NN NN

Camocmosmenvras pa60ma

ITonroroBka pedeparos, 1oki1anoB. BeimonHenue ynpaxxHeHuid. PazpaboTka mpoeKTos.

KopHnu, crenenn n
Jorapu(pmbl

Copep:xanue yueOHOTO MaTepHana:

N
(e}

1. KopHu HaTypa/jbHOM CTeleHH U3 YUCIIa.

2. CBoiicTBa KOpHei

3. Crenenu ¢ PalHOHAJIBHBIMHA IOKA3aTCJIAMU

4. CpoiicTBa CTeNeHH C PAllHOHAJBLHBIM N0Ka3aTe1eM

5. Crenenu ¢ JeHCTBUTEJIbLHBIMH MMOKA3aTEIAMM.

6. CBoiicTBa CTeNeHH. ¢ JeHCTBUTEIbLHBIMY MMOKA3aTEJIAMH

7 OcHoBHOe jJJorapupMuIecKoe TOKIAeCTBO.

8. lecaTHYHBIE H HATYPAJIbHbIE JIOTAPH(MBI.

9. IlpaBuJa aeiicTBuii ¢ 1orapudpmamu.

10. Ilepexoa K HOBOMY OCHOBAHHIO.

11. IpeoGpa3zoBaHue BbIPaKeHUIi: palliOHATIBHBIX, HPPALMOHAIBHBIX CTEIICHHBIX.

12. IlpeoGpa3zoBaHue BbIPAKEHUIi: MOKA3aTeJAbHBIX M JIOTapU(PMHUYECKHUX.

NN DNDNDDNDNDDNDNDDNDDNDNDND

NN
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Ilpakmuueckue 3auamus:Ne2.3

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

2. Haxoxnenue 3HaueHus jgorapupma. Berancinenue u cpapaenue norapupmos. Pemenne
Jorapu(pMUUECKUX YPaBHEHHA.

Camocmosmenvras paboma

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

PA3JIEJI 2. OCHOBbBI TPUT'OHOMETPUH

32

OcHoBHBIE IOHATHA

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

IToaroroBka pedeparos, 10kIa10B. Beimonnenue ynpaxuenuii. PazpaboTka npoekToB

OcHoOBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA.

Cooepatcanue yuebHo2o mamepuana:

1. ®opmyJibl IpUBeIeHNUS.

2. @opMyJIbI CI10KEHH.

3. @opMy.ibl YIBOEHMSI.

4. ®opmyibl NOJIOBHHHOIO yIJla.

IIpaxmuueckue 3anamus:Ne5

1. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

NINDDNDNDN

Camocmosmenvras pa60ma

[ToaroroBka pedepartos, n0ki1an0B. BeinmonHeHne ynpaxkuenuii. PazpaboTka nmpoekTos

IIpeoGpazoBanus
NMPOCTEHIIHNX
TPUTOHOMETPHYECKHX
BbIPAKEHUH.

Cooepoicanue yuebH020 mMamepuana:

1. IlpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKHUX (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
YPaBHEeHHUS U HEPABEHCTBA

Cooeporcanue yuebHo2o mamepuana:

1. IlpocTeiiline TPUrOHOMETPUYECKHE YPABHEHUSI.

N |
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2. O6paTHbIe TPUTOHOMETPHYECKHE PYHKIMHU.

3. APKCHHYC, APKKOCHHYC, AaDKTAHI€HC.

NN

Ilpakxmuueckue 3anamus.No7

1. IlpocTeiinine TpPUrOHOMETPUYECKUE YPAaBHEHUS U HepaBeHCTBA. OOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH: apPKCUHYC, apDKKOCUHYC, apKTaHICHC.

Camocmosmenvuasn paboma

[loaroroBka pedeparos, 10KIa10B. Beinmonnenue ynpaxHenuii. PazpaboTka npoekToB

PA3JIEJI 3. ®YHKIIUA, UX CBOMCTBA U TPA®UKH

18

DyHKIUH, X CBOICTBA.
Oo0paTHble pyHKIMHU

Cooepoicanue yuebno2o mamepuana:

1. ®ynkuus. O6macTb onpeneneHnss 1 MHOKECTBO 3HAa4YeHUH; rpaduk QyHKIHIH,

2. IocTpoenne rpagpukoB GyHKIMIA, 32laHHBIX PA3IMYHBIMU CIIOCOOAMHU.

3. CoiicTBa (pyHKIMH: MOHOTOHHOCTD, YETHOCTH, HEYCTHOCTh, OTPAHUYCHHOCTbD,
NepUoINYHOCTb. [IpoMexyTKu Bo3pacTaHus U yObIBaHUs, HAaMOOJIbIlIee U HAUMEHbIIIEe
3HA4YEHUs1, TOUKH dKcTpeMyMa. [ padndeckas natepnperanus. [Ipumepsl GpyHKIIMOHAIBHBIX
3aBUCUMOCTEH B peajbHbIX MIpolieccax U sBIECHUAX. ApupMeTHyecKre onepaly Hajl
¢bynkuusamu. Crioxxnast QyHkius (kommnosuius). [loHsTrue o HenmpepbIBHOCTH QYHKINH.

4 IlpuMepsl PYHKIMOHAJIBbHBIX 3aBHCUMOCTEN B peabHbIX IIPOIeccax U SIBICHUSIX.
Apudpmernueckue onepanuu HaJl GyHKIusAMU. CrnoxHast pyHkuus (komno3unus). [Tonstue
0 HEMPEPHIBHOCTH (PYHKITUH.

5. Ooparnbie pyHkunu. O0IacTh onpeaeneHus U 00JIacTh 3HaYeHUH 00paTHOM (YHKIIUH.
I'paduk o6paTHON QYHKIMH.

NN DN

Ipaxmuueckue 3anamus:Ne8

1. HpI/IMepH 3aBHCUMOCTEM MEKAY NEPECMEHHBIMU B PCAJIBHBIX ITPOLIECCAX U3 CMCKHBIX
JUCITHUIIIINH.

Camocmosmenvras pa60ma

[Toarororka pedepaToB, noki1an0B. BeimonHenne ynpaxkaenuii. PazpaboTka mpoekToB

CreneHnble,
noka3sareJibHble,
Jorapupmuyeckue
U TPUTOHOMeTpHYecKHre
(pyHnxnun.
OopaTHbie
TPUTOHOMETPHYEeCKHUe

Coodeporcanue yuebH020 Mamepuana.:

(o3}

1. Onpenenenusi gyHKuMiA, UX CBOWCTBA U TpapUKU.

2. Ilpeodpa3oBanus rpagukos. [lapamienbHbli epeHoc, CHUMMETpUsi OTHOCUTENIBHO Oceil
KOOPJHMHAT U CHMMETPHsI OTHOCUTEIIBHO HayaJla KOOPAWHAT U CHMMETPHSI OTHOCUTEIBHO
IpsAIMON Y = X. . PacTsikeHue u cokatue BAOJIb OCEW KOOpAUHAT

Ilpakmuueckue 3anamus:Ne9

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 u nepuoanueckue Gpynkun. CoiicTBa u rpaduku cunyca,
KOCHHYCa, TaHTeHca 1 koTanrenca. O6patHeie GyHKUIMU U uX Tpaduku. ObpaTHbIe
TpuroHomerpuyeckue GpyHkuu. 'apmonnyeckue konebanus. [Ipuknanneie 3agayn.
IlokazarenbHble, IorapupMuieckie, TPUrOHOMETPUUECKHE YPaBHEHHUSI U HEPABEHCTBA.

Camocmosmenvuas paboma

[ToaroroBka pedeparo, 10KIaI0B. BeimonHenne ynpaxaennii. PazpaboTka mpoekToB

PA3EJI 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 38

IMocnenoBaTeILHOCTH. Cooeporcanue yuebno2o mamepuana: 8
1. Cnoco0bl 3a1aHUs U CBOICTBA YHCIIOBBIX MOCIEI0BATEILHOCTEH. 2
2. IlonsiTue o0 mpeaese nociaegopareabHocTH. CyliecTBOBaHUE IIpe/eina MOHOTOHHON 2
OrpaHUYEHHON MOCIIEI0BATEIILHOCTH.
3. CymMupoBaHue nocJjeaoBarejbHocTell. beckoHeuHo 2
yOBIBaroIasi reOMeTpUYecKasi MPOrPECcCHs U €€ CyMMa.
Ilpakmuueckue 3ansmus:Nel( 2
1. YucnoBas nocneaoBaTeabHOCTh, CIIOCOOBI €€ 3a/1aHusl, BBIYUCIICHUS YJICHOB
nociuenoBarenbHOCTH. [Ipenen mocnepoBaTenbHOCTH. beckoneuHo yObIBatomast
reOMeTPHUECKas POrPeCcCHsl.
Camocmosmenvhas paboma
ITonroroBka pedeparos, 1okianoB. BeimonHeHue ynpaxHeHuid. 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 HCNOJIL30BAHMUS MPOU3BOAHOM TSI HAXO0XKICHHUS HAWITYUIIIETO PEIICHUS B 2
MIPUKJIAIHBIX 3a]a9ax.
6. Bropasi npou3BoiHasi, €€ TEOMETPHUECKUI M U3NIECKUI CMBICIL. 2
7. HaxoxkaeHHue CKOPOCTH JUIs ITpolecca, 3a1aHHoro (opMysiol U rpadukoMm. 2
Ilpakxmuueckue 3ansmus:Nell 2
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1. [Ipon3BoHAs: MEXaHUYECKUNA U TECOMETPUUYECKHI CMBICI IIPOU3BOIHON. Y paBHEHUE
KacarenbHOU B oOmem Buje. [IpaBumna u hopmynsl quddepeHnnpoBanus, Tadbauna
MIPOM3BOJIHBIX dJIeMEHTapHbIX QyHKIUH. MccnenoBanue GyHKIMH ¢ TOMOUIBIO
npou3BoHOM. Haxoxnenre HanbonbIIero, HAMMEHBIIETO 3HAYEHUS U SKCTPEMaIbHBIX
3HAYCHHUH (PYHKITUH.

Camocmosmenvuas paboma

[loaroroBka pedeparos, 10KIa10B. BeinonHenue ynpaxHenuii. PazpaboTka mpoekToB

IlepBooOpa3Hasi M MHTerpaJ.

Cooepoicanue yuebHo2o mamepuana:

1. IlepBooOpa3Has

2. IlpuMeHeHHe onpe/1eJIeHHOT0 HHTErpaJia.

3. Ilsiomaab KPUBOJIMHEHHOH TPpaneuuu.

4. ®opmyna Hoiorona—Jleiionuna.

5. IIpumepnl npuMeHeHNsI HHTerpajia B pusnke.

6. HpI/IMepbl NMPUMECHEHUSA UHTErpaja B rcOMETPUH.

Ilpaxmuueckue 3ansmus:Nel2

1. Murerpan u nepBooOpasznas. Teopema Hetotona — JleitOnuna. [IpumeHenne uaTerpana x
BBIUUCIICHUIO (PM3UYECKUX BEIMYUH U IUIOIAACH.

NINPNDNPNDDNDNDDN

Camocmosmenvuas paboma

[ToaroroBka pedepartos, n0ki1an0B. BeinmonHenne ynpaxkuenuii. PazpaboTka nmpoekTos

PA3JEJI 5. YPABHEHUSA U HEPABEHCTBA

20

YpaBHeHUs] M CHCTEMBI
YPaBHEHHUI.

Codeporcanue yuebHo2o mamepuana:

10

1. PaunoHasbHble, HPPallMOHAbHBIE U IPYTHe [10Ka3aTeIbHbIE , TPUTOHOMETPHUYECKHE
YPABHEHHSl M CHCTEMBl.

2. PaBHOCHJILHOCTD ypaBHe}mﬁ, HCPABCHCTB, CUCTEM.

3. OcHOBHbBIE IpUeMbI UX peIIeHMSsI. Pa3JI0KCHUE HA MHOKHUTEJIH, BBCJICHUEC HOBBIX
HEHU3BCCTHBIX.

4. OcHOBHBIE IPHEMBbI UX PELICHHUS: OJACTAHOBKA, rpaduyeckuii MeTox

IIpaxmuueckue sanamus:Nel3

1. Kopuu ypaBHeHuii. PaBHocunbHOCTh ypaBHeHuUH. [IpeoOpa3zoBanue ypaBHEHHIA.
OCHOBHBIE IPUEMBI PEIICHUS] YpaBHEHUN. PelieHne cucreM ypaBHEHUH.

Camocmosmenvuas paboma

ITonroroBka pedeparos, 1okiaa0B. BeimonHenue ynpaxxkHenuid. PazpaboTka npoekToB

HepaBeHncrBa.

Cooepoicanue yuebH020 Mamepuana:
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1. PaunoHaibHble, HPPALlMOHAIbHBIE U IPYTHe I10Ka3aTeNbHbIE ,TPUTOHOMETPUYECKUE
HEpPaBEHCTBA.

2. OCHOBHbIE IPHEMBbI UX pPelIeHMs].

N

Ilpakmuueckue 3amamus:Nel4

1. Mcnonb3oBanue cBOWCTB U rpadukoB HYHKIUI IS pelIeHNs] YpaBHEHUN U HEPAaBEHCTB.

Camocmosmenvuasn paboma

[loaroroBka pedeparos, 10KIa10B. Beinmonnenue ynpaxHenuii. PazpaboTka npoekToB

Hcnoan3oBanue cBOWCTB U

Cooepoicanue yuebH020 mamepuana:

rpagpuxkoB GpyHKUMH NpH
pelleHNH YPABHEHUI U

1. MeTonx nnaTepBaJIoB. 300pakeHre Ha KOOPAUHATHOM MIJIOCKOCTU MHOXECTBA PELICHUM
yYpaBHEHHI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U X CUCTEM.

N

HepaBeHCTB.

IIpaxmuueckue 3anamus:Nel5 Ilpukiiagnble 3a1a4u.

1. IlpumeHeHue MaTeMaTHYECKUX METOJIOB JUIsl PELLICHUs COJIepKaTeIbHbIX 3a1au U3
pa3auyYHbIX 00JacTel HayKU U MPaKTUKU.
WuTepnperanyst pe3ysprara, y4eT peajJbHbIX OTpaHHUYEHUI.

Camocmosmenvhas paboma

[ToaroroBka pedepartos, n0Ki1a10B. BeinmonHenne ynpaxkanenuil. Pazpabotka npoekToB

PA3JEJI 6. KOMBUHATOPHU

KA, CTATUCTUKA Y TEOPUS BEPOSITHOCTEM

24

JIeMeHThI KOMOMHATOPHUKH

Coodeporcanue yuebHo2o mamepuana:

1. OcHOBHBIE NOHATHSA KOMﬁI/lHaTOPI/lKl/I.

2. 3ana4yu Ha MOACYET YHCJIA PAa3MEICHHUH, ePeCTaHOBOK, COUYCTAHHUI.

3. Pemienue 3a1a4 Ha nepedOp BAPHAHTOB.

4. ®opmyna 6unoma Herorona. CBoiicTBa OMHOMMHAIBHBIX KO3(DPHUIIMEHTOB.
Tpeyronpuuk [lTackans.

NN DN DN

Ilpaxmuueckue 3anamus :Nel6

1. Vlctopus pa3BUTHSI KOMOMHATOPUKH, TEOPHUH BEPOATHOCTEH U CTATUCTUKU U UX POJIb B
pa3nuuHbIX cepax yeroBeuecKol xu3HeneareabHocTu. [IpaBruiaa KoMOMHATOPUKH.
Pemenne koMOMHATOPHBIX 3a1a4. Pa3menienus, coueTaHus U NepecTaHOBKU. bruHom
Herorona u tpeyronbauk [lackans. [Ipukiiagaeie 3agaqm.

Camocmosmenvhas pa60ma

IToaroroska pedepaTos, n0kiIan0B. BeimonHenne ynpaxkaenuil. PazpaboTka mpoekToB

DJIeMeHThI TeOpHH

Codeporcanue yuebHo20 Mamepuand:

10

BepOSITHOCTEM

1. CoObITHE, BEPOATHOCTDH COOBITHS, CII0)KEHUE U YMHOXKEHUE BEPOSITHOCTEH.

2. [ToHsiTHE 0 HE3ABUCUMOCTH COOBITHIA.

N
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3. JIluckperHas cjay4aiiHasi BeJJMUMHA, 3aKOH €€ pacIpeICICHUS.

4. YucnoBble XapaKTepPUCTUKH IMCKPETHON Cily4aiiHOHN BennuuHbl. [ToHsTHE O 3aKOHE
OOJIBIIINX YHCEIL.

N

IIpaxmuueckue sanamus:Nel7

1. Kinaccuueckoe onpeesieHne BeposITHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpeMa 0 CyMMe
BEpOSATHOCTEN. Brruncnenue BepositHoctel. [IpukiiagHele 3agaun.

Camocmosmenvras paboma

[ToaroroBka pedeparo, N0KIaI0B. BeimonHeHne ynpaxaennii. PazpaboTka mpoeKkToB

DJ1eMeHThI MaTeMaTHYecKoii
CTAaTUCTUKH

Cooepoicanue yuebH020 mMamepuana:

SN

1 IIpencraBiieHue JaHHBIX (TaOIHIIBI, TUATPAMMBI, IpadUKH), TeHEpaIbHAs COBOKYITHOCTD,
BEIOOpKA, cpeiHee apudmeTnueckoe, Meauana. [ToHsATHe 0 3aa9ax MaTeMaTHIeCKOM
CTaTUCTHKH.

Pemenne npakTHIecKux 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

Ilpakxmuueckue 3anamus:Nel8

1. HpeI[CTaB.HeHI/Ie YHCJIOBBIX JAHHBIX. HpI/IKJIaIlHBIe 3aga4u.

Camocmosamenvras pa60ma

[ToaroroBka pedepartos, n0ki1an0B. Beimonnenue ynpaxkuenuii. Pazpaborka npoekTos

PA3JIEJ 7. TEOMETPUSA

62

IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

Coodeporcanue yuebHo2o mamepuana:

1. BzaumHoe pacnoJioskeHue IBYX NPSAMBIX B pocTpaHcTBe. [lapamiensHoCTh IpsIMOi U
IIJIOCKOCTH.

2. [TapanjieJibHOCTh MJIOCKOCTEIA.

3. Hepneﬂunkynﬂpﬂoch l'[pﬂMOﬁ H IIJIOCKOCTH.

4. IlepnieHIMKYJISIP U HAKJOHHASA. YTOJI MEXy IPSIMOM U MIIOCKOCTBIO.

5. /IByrpanHbIii yroja. Yroi Mex1y IocKocTaMu. [lepreHIuKyaspHOCTh IBYX TIOCKOCTEH.

6. 'eomeTpnueckue npeodpa3oBaHusi MIPOCTPAHCTBA: NApAJUICIbHBINA IEPEHOC,
CUMMETPHS. OTHOCUTENIHHO IJIOCKOCTH.

7. llapaiesibHOE IPOEKTHPOBAHME.

8. Il;omaab opToroHaabHOI mpoexiuu. MzobpakeHrne mpocTpaHCTBEHHBIX QHUTYD.

NDNDNDNDDN

NN

IIpakmuueckue 3anamusa:Nel9.20

1. IIpu3Haku B3aUMHOT'O PacIOIOKEHUs MPSAMBIX. YTOJI MEXYy NpsMbIMU. B3aumHoe
pacIoJIOKEHUE NPSIMBIX U II0cKocTel. [lepreHIuKynsp U HAKIOHHAS K TUIOCKOCTH. YTOJI
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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 IINIOCKOCTH, paCCTOAHUC MCKAY IJNIOCKOCTAMU, MCIKIAY
CKPEILMBAIOIIUMUCS TPSIMBIMHU, MEXKIY IPOU3BOJIBHBIMU (DUTYpaMH B IPOCTPAHCTBE.
[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o miIomaam OpTOroHaJIbHOU
MIPOEKIIMY MHOTOYTroJIbHUKA. B3anMHOE pacnoioskeHrne NpOCTPaHCTBEHHBIX QUTYD.

Camocmosmenvuas paboma

[TonroroBka pedeparos, 10KIa10B. Beinonnenue ynpaxsuenuii. PazpaboTka npoekToB

MHOrorpaHHUKH

Cooepoicanue yuebHo20 mamepuaia:

10

1. Bepumnbl, pedpa, rpaHin MHOTOrpaHHMKA. PazBepTka. MHOrOrpaHHbIE yIJIbL.
Brinyxiible MHOrorpanHuku. Teopema Diliepa.

2. llpusma. llpsimasi u HakIoHHAas npu3Mma. [IpaBunsnas npusma. [lapannenenunen. Ky6.

3. llupamupa. llpaBuibHass nupamuaa. Y cedennas nupamuaa. Tetpasap.

4. CumMeTpuu B Ky0e, B HapaJulesienuinese, B Ipu3Me U NUpamMusIe.

Ceuenus Ky0a, IpU3MBI U TUPAMUJIBI.

[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX (TE€Tpadape, KyOe, OKTasipe, 10JIeKadape U
HKOCAdIpe).

NN

Ilpakxmuueckue 3amamus:Nell

1. PaznuuHble BUIbI MHOTOIpaHHUKOB. MX n3o0paxenus. CeueHusi, pa3BepTKU
MHOTOTrpaHHHUKOB. [Imomans moBepxHocTH. Buibl cuMMeTpHii B TPOCTPaHCTBE.

Camocmosmenvhas paboma

ITonrotoBka pedeparos, 10ki1a70B. BeinonHeHne ynpaxxkHeHuid. PazpaboTka NpoekToB

Tesia u moBepxHOCTH
BpalleHHA

Cooepoicanue yuebH020 mMamepuana:

1. [ln1uHAp M KOHYC. Y CEUEHHBIN KOHYC.

2. OcHoBaHMe, BHICOTA, 00KOBasi IOBEPXHOCTh, 00pa3yrolias, pa3BepTKa.

3. OceBble ceYeHUsI M CeYeHM s, MapajlieJibHble OCHOBAHUIO.

4. lap u cepa, ux ceuenns. KacarenpHas miockocTs K chepe.

Ilpaxmuueckue 3ansamus:No22

1. CI/IMMCTpI/ISI TCJI BpallICHUS 1 MHOT'OI'PAHHUKOB.

NINDNDNDN

CamocmosmenvHas paboma

IToaroroBka pedepaTos, n0KiIan0B. BeimonHenne ynpaxkaenuii. PazpaboTka mpoekToB

HN3mepenusi B reoMeTpUH

Coodeporcanue yuebHo20 Mamepuana:
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1. O6bem u ero uszmepenue. MaTerpanpHas popmyna oobema. 2

®opmyiel 00beMa KyOa, IPSIMOYTOJILHOTO MapajlieNIenue1a, IPU3MbI, IIITHHIIPA.

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.

Ilpakmuueckue 3auamus:Ne23 2

Brruucnienue miomazeil 1 00beMoB.

Camocmosmenvras paboma

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

1. IlpssMoyroabHas (IekapToBa) CHCTEMa KOOPAUHAT B pocTpancTBe. 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 YHCIIO.

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

BEKTOpa Ha OCb.

5. Koopaunartsl BekTopa. CKalsipHOE MPOU3BEJICHIE BEKTOPOB.. 2

6. Ucnosb30BaHne KOOPAUHAT M BEKTOPOB MPH pPellleHUH MATEMATHYEeCKUX U 2

NPUKJIATHBIX 32124,

Ilpakmuueckue 3anamus:Ne24,25 4

1. BexTopsl. [leiicTBus ¢ BekTOpaMu. JlekapToBa cucteMa KOOpIMHAT B IPOCTPAHCTBE.

2. YpaBHEHHE OKPYKHOCTH, c(epbl, TUIOCKOCcTH. PaccTosiHue Mexy Toukamu. JleiicTBus ¢
BEKTOPaMH, 3aJaHHBIMU KoopAuHaTaMu. CKaJIIpHOE IPOU3BENECHNE BEKTOPOB. BexTopHoe
yYpaBHEHUE MPSAMOM M INIOCKOCTH. Vcnosib30BaHne BEKTOPOB IIPH 10KA3ATENBCTBE TEOPEM

CTEpEOMETPUH.

CamocmosmenvHas paboma

ITonrotoBka pedeparos, 1okiaa0B. BeimonHeHne ynpaxxHeHuid. Pa3paboTka npoekToB

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

® HpI/IMeHeHI/Ie CJIOKHBIX ITPOLUECHTOB B OKOHOMHNYCCKHX 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.

* ['padmueckoe penieHre ypaBHeHUN 1 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

234

IIpomexyTouHas arrecTaums B ¢gopme IK3aMeHa

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs Celylolue 0003HaueHus:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa3lly, UHCTPYKLUHU WIH 110/ PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOIHEHHE JACATEIILHOCTH, pEIIeHHE TPOOJIEeMHBIX 3a71a4)
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3 YCJIOBUA PEAVIMZALIUU ITPOT'PAMMBI U CIUAITJIMHBI

3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Peanm3zanus mporpaMMbl AUCIUIUIMHBI TPOBOIUTCS B KAOMHETE «MATEMaTHKA.
ObopynoBanne yaeOHOTO KabUHeTA!
- paboume mecTa JUIsi 00Yy4YaIOUIMXCsl, CTYJICHTOB H MTPETIOIaBaTells, ayIMTOPHAsT JOCKa;
- KOMIUIEKT Y4eOHO-METOIMYECKOH JoKyMmeHTanmuu (yuyeOHMKM U ydeOHbIe Mocoous,
KapTOYKH-3aJlaHMsI, KOMIUICKThI TECTOBBIX 3aJaHUW, OJJICKTPOHHAs CHPAaBOYHO-Y4eOHAsS
JUTEpaTypa, MyJIbTUMEIUHHBIE 00YJatOIIie TPOrpaMMBbl);
- HarIsAAHBIC TOCOOMS (CXEMBI, TAOIUIBI, H300pa3UTEIIbHBIE U HATYpallbHbIE TIOCOOHS);
- aBTOPCKHUM KOMIUIEKT KOMIIBIOTEPHBIX IIPE3CHTALMM.
TexHuueckue cpencTBa 0OydeHus:
- KOMITBIOTEp, IporpaMMHOe obecrieueHne 00Iero Ha3HauCHHS,
- KOMIUIEKT Y4eOHO — METOJMYECKON JOKYMEHTAIIHH;
- METOAMYECKHE MOCOOUS.

3.2 UndopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb yueOHbIX M3aaHNH, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI
OCHOBHBIE UICTOYHUKH:

s cmyoenmos

bammvakos M.U. MaTtemaruka: anreOpa u Hadajla MAaTEMaTHYECKOTO aHAJIH3a, TEOMETPHUsS: yUeOHUK
ISl CTYICHTOB TPO(ECCHOHATIBHBIX 00pa30BaTENIbHBIX OpraHM3alldi, OCBaWBAIOMNX MpodeccHn U
creruansHoctu CITO. — M.,2017

bammakoB M.M. Marematuka: anreOpa W Havana MaTeMaTHUECKOTO aHanu3a, reomerpus: COOpHUK
3a/1a4 MpoQIIFHON HATIPABIEHHOCTH: y4ueb. MocoOue It CTyIEHTOB MPO(EeCCHOHATBFHBIX 00Pa30BaTEIbHBIX
OpraHM3anui, ocBanBaronwx npodeccun u cnenuanbaocTa CI10. — M.,2017

bammakoB M.U. Maremaruka: anre6pa 1 Havana MaTeMaTHYECKOTO aHAIIN3a, TeOMETPHSL: 3aJauHuK:
yue0. mocoOue JuIs CTYAEHTOB NPO(ECCHOHATIBHBIX 00pa30BaTENFHBIX OpraHMW3alMi, OCBAMBAIOIINX
npodeccun u cneunansHoct CI1O. — M.,2017

bammako M.M. Maremaruka: anreOpa W Havajga MaTeMaTHYECKOrO aHalIHW3a, TEeOMETPUS:
ONeKTpoHHBIH y4e0.- METOJ. KOMIUIEKC JJIsi CTYACHTOB TpodecCHOHANbHBIX 00pa3oBaTeNbHBIX
OpraHm3anuii, ocBanBaronmx npodeccun u cnenuaibaocTa CI10. — M.,2017

I'yceB B.A., I'puropseB C.I'., UBonruna C.B. Matemaruka: anrebpa u Hadaja MaTeMaTHYECKOTO
aHanM3a, TeOMETpHs: YYEeOHHMK JUIS CTYJCHTOB MNPO(eCCHOHAIBHBIX O00pa30BaTENbHBIX OpraHH3alui,
ocBamBarIuX rpodeccuu u creruansHocty CI10. — M.,2017

s npenooasamerneii

06 o0pa3oBaHUM B Poccuiickoit ®enepauuu: denep. 3aKOH OT

29.12. 2012 Ne 273-®3 (B pen. PenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-@3, 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-®3, ot 05.05.2014
Ne 84-®3, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-d3, ¢ u3M., BHECECHHBIMH
®enepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot

03.07.2016, c m3Mm. ot 19.12.2016.)

[Tpuxa3 MunucrepctBa obpazoBanusi u Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECEHUU W3MEHEHUH B (pelepanbHBIi rOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT CPETHETO
obmero o0pazoBaHus, YTBEpKIEHHBIM MpuKazoM MuHUCTEpCTBA OOpa3oBaHUS M HAYKH
Poccuiickoit ®eneparuum ot 17 mast
2012 r. N413"

[IpumepHasi ocHOBHasi oOpa3oBareibHas MpOrpaMma cpemHero ooOmero oOpa3oBaHWS,
onobpeHHass pemieHHeM GeAepatbHOrO y4eOHO-METOIUYECKOT0 OOBEAMHEHUS 1O oO0IemMy
oOpazoBanuto (IpoToko oT 28 utons 2016 1. Ne 2/16-3).

bamvakoB M.U., I{piranoB II.M.Metoaudeckoe mocodue s moaroroBku k EI'D.—M.,
2014

21



BbammakoB M.U. Matemaruka: anreOpa 1 Hayajla MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS:
y4eOHUK [Js CTYJEHTOB MpOo(eCCHOHANBHBIX 00pa30BaTENbHBIX OpPraHMU3alui, OCBAUBAIOLINX
npodeccuu u crierpansHocTH CIIO. — M.,2017

bammakoB M.U. Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHAJIU3a, TEOMETPHUS:
COopHuk 32124 poUIBHON HATIPABIEHHOCTHU: y4€0. mocoOue Uit CTYICHTOB PO(heCcCHOHABLHBIX
00pa3oBaTeNbHBIX OpraHU3alliid, oOcBauBarIuX mpodeccuu u cneruanbHoctu CI10. — M.,2017

bammvakoB M.M. Maremaruka: anredpa 1 Hayajla MaTEMAaTUYECKOr0 aHalIN3a, FEOMETPHUSL:
3anaynuk: y4yeO. mocobue uisi CTYIEHTOB Mpo(eCCHOHAIbHBIX 00pa30BaTENIbHBIX OpPraHU3alIMiA,
ocBamBaromumx npodeccun u crernuanbaocta CI10. — M.,2017

bammakoB M.U. Maremaruka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHUS:
DNEeKTPOHHBIA y4yeO.- METOH. KOMIUIEKC JUIsl CTYJCHTOB NPO(ecCHOHATBHBIX 00pa30BaTENbHBIX
opraHu3aiui, ocBanBaronux npodeccuu u crnenuaabuoctu CI1O. — M.,2017
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4 KOHTPO.JIb U OLEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHBbI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHUA y‘IG6HOI>i JUCHUIINIMHBI OCYINCCTBIIACTCA
npenoaaBarcjicM B IMPOLCCCC IMPOBCACHHUA MNPAKTHUYCCKUX SaHSITI/If/'I, TCCTUPOBAHHA, a TaKKC
BBITIOJTHEHU A O6y‘IaI-OI_HI/IMI/IC$I HHIUBHUAYAJIbHBIX TBOPUCCKUX 3a,I[aHHI>'I u pe(bepaTOB.

@OpMOI UTOTOBOI'O KOHTPOJIA ABJISIETCS K3aMEH.

PesyabTaTsl 00ydyeHus

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3YJIbTATOB 00y4eHHusl

JIMYHOCTHBIX:
— c(OpMHPOBAHHOCTh TMPEJCTABICHHA O MaTeMaTHKE
KaKk  yHUBEpPCAJIbHOM  SI3bIKE  HAyKH,  CpEJACTBE

MOJIETIMPOBAHUS SBJICHUH U MPOLIECCOB, UAEIX U METOJaX
Ma- TEeMaTHKH;

— [OHMMaHME 3HAYMMOCTH MAaTEeMaTUKU Uil HAay4HO-
TEXHUYECKOTO nporpecca, c(OpMHUPOBAHHOCTD
OTHOIIEHHWA K  MareMaTHMKe Kak K  4acTu
00111€4eTIOBEYECKONH  KYJIBTYphl 4epe3 3HAKOMCTBO C
HCTOpHEN pa3BUTUA MaTeMaTUKHU, IBOJIFOLIAEN
MaTeMaTHYECKUX HACH;

— pa3BUTHE JIOTUYECKOT0
IIPOCTPAHCTBEHHOTO BOOOPAXKEHMUS,
KYJIbTYpbl, KPUTHYHOCTH
HEOOXO0AUMOM  JUIA
NESITeIbHOCTH,  JUIS
camMo00pazoBaHMs;

— OBJIaJIeHUE MaTeMaTH4YeCKUMHU 3HAHUSIMH u
YMEHUSIMH, HEOOXOJUMBIMU B I10- BCEAHEBHOM KH3HH,
JUIE ~ OCBOGHHMS ~ CMEXKHBIX  €CTECTBEHHOHAYYHBIX
JUCLUUIUIMH W JUCUUIUIMH NPOQECcCCHOHATIBHOIO IUKIIA,
JUIS TIOJTy4€HUs 00pa3oBaHus B 00J1acTsIX, HE TPEOYIOLIUX
yri1yOJIeHHON MaTeMaTu4ecKoi IMOATOTOBKHY;
—TOTOBHOCTh M CHOCOOHOCTH K 00Opa3oBaHHUIO, B TOM
quciae caMooOpa3oBaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU;
CO3HATEJIbHOE OTHOIIIEHHE K HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBUIO yCIIEUTHOU
po¢eCCHOHAIIBHON 1 0OIIIECTBEHHOM JIEATEIHLHOCTH,
—TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITENbHOU
TBOPYECKON M OTBETCTBEHHOM JIE€ATEIBHOCTH;

—TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY
CO CBEpPCTHUKAMH B 00pa30oBaTeIbHOHM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HMCCIeI0BaTeNbCKOM, MPOEKTHOW |
JIPYTUX BHUJAX JEATEIbHOCTH;

OTHOILIEHHE K MPO(PECCHOHATBHON JesITeIbHOCTH Kak
BO3MOXKHOCTM ~ y4acTUs B PELIEHUH  JIMYHBIX,
OOIIECTBEHHBIX, T'OCY/IapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

MBIIICHUS,
aJITOPUTMHUYECKOM
MBILUIEHUSI HA  ypPOBHE,
Oynymeil  npodeccnoHaIbHON
IOPONOJKEHHUs 00pa3oBaHUs W

MeETalpeaAMETHBIX
—YMCHUC CaMOCTOATCIBHO OIPCACIIATH e
ACATCIBHOCTH MW COCTaBJIATH IIJIAHBI  OCATCIIBHOCTH,

-TectupoBanue;

-AHanu3 BHINIOJHEHHBIX;
pedeparoB, Ta0IHII, CXEM 10
TeMaM, OMOPHBIX KOHCIIEKTOB;
- [IpakTrueckue 3ananus;

- UnnuBuyanbHbIi 1
(bpoHTaNIBHBII OIPOC B X0/1€
ayJUTOPHBIX 3aHATHII;

- AHaiu3 paboThI CTyJIeHTA C
yueOHUKaMH, CIIPaBOYHUKAMH,
Hay4YHO-TIOMYJISIPHBIMHU
U3JIaHUSIMU, KOMITBIOTEPHBIMH
6azamu, pecypcamu UHTEpHET;
- BHeaynuropHas
CaMOCTOsITeJIbHAs padoTa;

- IIncbMEHHBINM PK3aMEH;

- 3ayeTHas padoTa;

- KonTponsHas pabora;
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CaMOCTOSITENTLHO ~ OCYIIECTBIIATh, KOHTPOJIUPOBATh M
KOPPEKTUPOBaTh  JESTeNbHOCTb, HCIOJB30BaTh  BCE
BO3MOXXHBIE PECYPCHl JJIsi JIOCTHIKEHUS TOCTaBICHHBIX
1enei M peanusalyy IUIAaHOB JESITeNbHOCTH; BbIOUPAThH
YCTCIIHBIC CTPATETUH B PA3INIHBIX CUTYAIIHSX;

yMEHHE NPOAYKTHBHO OOMIAThCA M B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOM JIESTEIILHOCTH, YUUTHIBATH MO3UIIUN
Apyrux

— YY4aCTHHKOB JIEATENBHOCTH, (P(PEKTUBHO  paszpemaTh
KOH()JIUKTHI,

—BJIAJICHUE  HABBIKAMHU  [IO3HABATENbHOH,  y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM  JIeATelIbHOCTH,
HaBBIKAMHU  pa3pelieHusi mpodieM; CrIoCOOHOCTh H
TOTOBHOCTh K CaMOCTOSTEIbHOMY TIOHCKY METOJOB
pelIeHUs MPAKTUYECKUX 3a7a4, IPUMEHCHHUIO PA3INIHBIX
METOJIOB TIO3HAHHUS,

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIILHOU
nH(OPMAaLMOHHO-TIO3HABATEILHOM JESITEIbHOCTH,
BKJIIOYass YMCHHE OPHCHTHUPOBATHCS B  Pa3IUYHBIX
UCTOYHUKAX WHPOpMAIUU, KPUTHUECKU OIEHUBATh U
WHTEPIPETHPOBATh HMHMDOPMAIHIO, TIONyd4aeMyl U3
Pa3IMYHBIX HCTOYHUKOB;

— BIQJCHHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHE SICHO,
JOTUYHO ¥ TOYHO  U3Jaratb CBOK TOYKY 3pEHUS,
MCIIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC  CPEJICTBA;

— BIIAJICHUE HABBIKAMU MO3HABATEIbHOU peIeKCHH KaK
OCO3HAHMSI COBEPIIAEMBIX JEHCTBHI M MBICIHTEIbHBIX
MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHI, TPAHHUI] CBOETO
3HAHWS W HE3HAHWS, HOBBIX IO3HABATEIHHBIX 337a4 H
CPEICTB Ml X JOCTUKCHHUS,

— MEJCYCTPEMJICHHOCTh B  TOUCKaX W  MPUHATHH
pelieHnid, cooOpa3uTeNbHOCTh U MHTYHIIUS, PA3BUTOCTh
MPOCTPAHCTBEHHBIX  MPEJCTABICHHUH;  CIIOCOOHOCTH
BOCIPUHUMATH KPacoTy U TAPMOHHUIO MHUPAa;

NpeIMeTHbIX:
— c(OpPMHPOBAHHOCTh MPEJICTABIEHUH O MaTeMaTHKe
KaK 4aCTH MHUPOBOW KYJIbTYpbl U MECTE MATEMaTUKH B
COBPEMEHHOW  LMBWIM3ALMM, CIOCO0AaxX  OMHCAHMS
SIBJICHUH PEaJIbHOIO0 MHUpa HAa MaTe€MaTHYECKOM SI3BIKE;
— c(hopMHpPOBAaHHOCTH MIPEACTABICHUI 0
MaTeMaTHYECKUX MTOHATHAX KaK BAYKHEHIIINX
MaTE€MaTUYECKUX MOJEIAX, MO3BOJISAIOINX ONKCHIBATH U
U3y4yaTb pasHble IPOLECCHl M SBJICHUS; ITOHUMAaHHE
BO3MOKHOCTH AKCHOMAaTHYECKOTO ITOCTPOEHHUS
MaTeMaTHYECKUX TEOPHIL;

— BJIAACHUC HaBBIKaMH HUCIIOJBb30BaHUA TOTOBBIX
KOMIIBIOTCPHBIX MPOrpaMM IpH PCIICHUU 3a1a4,

— BIJIQJICHHE METOJAMH JI0Ka3aTEeJIbCTB M aJTOPUTMOB
pelieHus, yMEHHEe UX  [PUMEHSITb,  I[POBOAUTH
JTI0Ka3aTeNIbHbIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BIAJCHHE  CTAHJAPTHBIMH  TpPUEMaMU  pEIICHUS
paIMOHATILHBIX W UPPAIMOHATBHBIX, [MOKA3aTeIbHBIX,
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CTCIEHHBbIX,  TPUTOHOMETPUYECKUX  YPaBHEHHU U
HEPABEHCTB, HX CHCTEM; MHCIIOIb30BAHME TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCIE Ui ITOUCKA
IIyTH PEILICHUS U WJUIIOCTPALMM PELICHHUs YPAaBHEHHH U
HEPaBEHCTB;

— c(OpPMHPOBAHHOCTb MpPEACTaBIEHU 00 OCHOBHBIX
MOHATUAX MAaTEMAaTHYECKOr0 aHaliu3a M HUX CBOWCTBAX,
BIQJICHHE  YMECHHMEM  XapaKTEpU30BaTh  IOBEACHUE
(GyHKIMH, WMCIONb30BaHUE TONYYEHHBIX 3HAHUNA IS
OIMCAaHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTE;

BJIQJICHUE OCHOBHBIMM IOHATHSIMM O IIJIOCKUX H
MPOCTPAHCTBEHHBIX ~ T€OMETpUYecKux  (urypax, Hx
OCHOBHBIX  CBOMCTBaX; C(OPMHPOBAHHOCTH  yMEHUS

pacrno3HaBaTh reoMeTpuueckue (GUrypsl Ha

— 4YepTrekax, MOAENSAX U B PEaJTbHOM MHUPE; IPUMEHEHUE
M3YYEHHBIX CBOMCTB TreomeTpudeckux Guryp u dopmyin
JUISL  PELICHUS] TEOMETPUYECKMX 3aJad M 3aJad ¢
MPAKTUYECKUM  COJAEpPKaHUEM;

— c(hOpPMHPOBAHHOCTh TIPEACTABICHUI O Mpoleccax u
SBJICHUSAX, HMMEIOIIMX  BEPOSITHOCTHBIA  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJbHOM MHUpE,
OCHOBHBIX MOHATHUAX 3JIeMEHTapHOU TEOPUHU
BEPOATHOCTEN; yYMEHUW  HAXOAUTh M  OLECHUBATh
BEPOATHOCTH HACTYIUICHUS COOBITHM B MPOCTEHUIINX
MPAKTUYECKUX CUTyalMsAX U OCHOBHBIE XapaKTEPUCTHKU
CIIy4allHbIX BEJINYUH;

BJIAJICHHE HaBBbIKaMH HCMOJIb30BAHUS
KOMIIBIOTEPHBIX IPOrpPamMM IIPU PELIEHUHU 3a7a4

T'OTOBBIX

Yyeounle 1ecTBUSA

DopMbI U METOAbI
KOHTPOJISA M OLICHKH
pe3yabTaToB 00y4YeHHusI

O3HakoMJIEHHE C POJBI0O MaTEeMaTUKH B HayKe, TEXHUKE,

SKOHOMHKE,  HMH()OPMAIMOHHBIX  TEXHOJOTHAX U
MIPAKTUYECKON JIEATEIbHOCTH.

O3HakomjieHMEe C IeIsIMH W 3aJa4aMd  HU3Y4eHUs
MareMatuku 1npu  ocBoenun mpodeccuit  CIIO wu

cneuuansbHocteit CIIO. BeinonHeHue apupMeTHYecKuX
JNEUCTBUN HAJl YHUCIAMHU, COYETasl YCTHbIC M IMUCbMEHHBIE

MIPUEMBIL.
Haxoxnenne npUONMKEHHBIX 3HAYCHUN BEIHYUH H
MOrPEMTHOCTEN BBIYMCIICHUI (aObcomoTHOM 51

OTHOCHTEJIbHOI ); CpaBHEHHE YUCIIOBBIX BbIPAXKEHHI.
Haxoxxnenue ommook B mpeoOdpazoBaHMUIX U BHIYMCIECHUSIX
(OTHOCHUTCS KO BCEM IMYHKTaM IPOrPaMMBI)

O3HakOMJIEeHHE C TIOHSATHEM KOpHA N-ii  cTemneHw,
CBOMCTBAMM paJUKaJOB U TIpaBUWIAMH CpPaBHEHHUS
KOpHEH.

DopMyIMpOBaHUE ONpPENEICHUsT KOPHS U  CBOMCTB

KOpHeH. BpluncieHue U CpaBHEHUE KOPHEH, BBIITOJIHEHUE
NPUKUAKY 3HaueHus: kopHs. [IpeobpazoBanne 4UCIOBBIX
1 OYKBEHHBIX BBIPKEHUH, COACPKAIMIUX PATHUKAIBI.

Beimonnenue pacdyeroB 1mo ¢GopmynaM, COJEpKaIluM
pajuKaibl, OCYIIECTBISISI HEOOXOMMBIE MOACTAaHOBKH U

TectupoBanue;

-AHanu3 BHINIOJHEHHBIX;
pedepatoB, TabIuUL, CXEM IO
Te€MaM, OITOPHBIX KOHCIIEKTOB;
- [IpakTnyeckue 3ananus;

- UuauBuayanbHbIil 1
(bpoHTaNIBHBII ONpOC B X0/1€
ayJINTOPHBIX 3aHSTHI;

- AHanu3 paboThl CTyJIeHTA C
yueOHUKaMH, CIIPaBOYHUKAMH,
HAy4YHO-MTOMYJISIPHBIMU
U3JIaHUSIMU, KOMITbIOTEPHBIMH
6a3amu, pecypcamu MHTEpHET;
- Breaynuropnas
caMoCToOsTeNIbHas paboTa;

- 3ageTHas paboTa;

- Kontponshas pabdora;
Htorosas arrecranus B BUe
IInceMeHHOrO 3K3aMeHa
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npeoOpa3oBaHusl.

OnpeneneHne  paBHOCWIBHOCTH — BBIPAXEHUM €
panukanamu. PemeHue uppanymoHaaIbHbIX YPaBHEHUM.
O3HakoMJIEHHE C MOHATHEM CTEIIEHH C JEHCTBUTEIbHBIM
[IOKa3aTeJeM.

HaxoxxneHue 3Ha4YeHMI CTENEHM, UCIONb3Ys MpHU
HE00XO0IMMOCTH HHCTPYMEHTAJIbHbIE CPECTBA.
3anucbiBaHUE KOPHsSI N-H CTENEHW B BUJE CTEIEHU C
IpoOHBIM TIOKa3aTeneM U Ha00OpoT.

@opMyJIMPOBAHUE CBOMCTB CTENEHEW. BbruucieHue
CTENEHEH C PALMOHAIBHBIM II0KA3aTelIEM, BBIIIOJIHEHHE
MIPUKHJIKK 3HAYEHUs CTENIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpa3oBanre YUCIOBBIX M OYKBEHHBIX BBIPAKCHMUIA,
COJIEpIKAILMX CTEIEHHU, MPUMEHSAS CBOWMCTBA. Pemienue
[IOKA3aTeJIbHBIX YPAaBHEHUII.

O3HakOMJIEHHE C NPUMEHEHUEM KOPHEW U CTeneHel Npu
BBIYMCIICHUM CPEAHUX, JEJIEHUU OTpe3Ka B «30JI0TOM
ceyeHUM». PelleHne NpUKIaaHbIX 3a1a4 Ha CIOYKHBIE
MIPOLICHTBHI.

Brimonnenue npeodpazoBaHuil BEIpaXEHHH, MPUMEHEHHE
dbopMyl, CBSI3aHHBIX CO CBOWCTBAMH CTCIICHEH W
Jorapu(dmMoB.

Onpenenenue obnactu JIOITYCTUMBIX 3HaYEHUI
JorapuMUIecKoro BBIPAKEHUSI. Permenue
JorapupMUUECKUX YPAaBHEHHA.

W3ydyeHue paaMaHHOrO METOJla H3MEpPEHHUsS YIJIOB
BpalleHuss M UX CBSI3M C TPajgyCHOM MEpOM.
N300pakeHue yrioB BpalleHUs Ha

OKPY’KHOCTH, COOTHECEHHE BEJIMYMHBI yIJla C €ro
PacroI0KEHUEM.

DopMyIMpOBAaHUE ONPEAEIEHUN TPUTOHOMETPUUYECKUX
GyHKUMHA JUIsT  YIJIOB  [OBOPOTAa W OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYTrOJIbHHUKAa M OOBSCHEHHE UX
B3alMOCBS3U

[IpumMeHeHne OCHOBHBIX TPUTOHOMETPHUUYECKHUX TOXKJECTB
JUIE  BBIUUCJIGHHWS  3HAQYEHUH  TPUTOHOMETPHYECKHX
(GyHKIUHI 10 OJTHOM 13 HUX

N3ydeHne  OCHOBHBIX  (OPMYJT  TPHUTOHOMETPHH:
(GOopMyINbl  CIIOKEHHSI, YABOCHHUSA, MpPeoOpa3oBaHUS
CyMMBI  TPUTOHOMETPUYECKHX  (YHKIUI B
MIPOU3BE/ICHNE U MPOU3BEACHUS B CYMMY U MPUMEHEHHE
IPU  BBIYUCIICHUW 3HAYCHHUS TPUTOHOMETPUUIECKOTO
BBIPXKEHUS U YIPOIICHUS €TO.

O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHUM TOYEK Ha
€IMHUYHONW OKPYKHOCTU U TPUMEHEHHE WX JUIS BBIBOJAA
dbopmyn mpuBeneHHS

Pemenue no ¢popmynaM U TPUTOHOMETPUUYECKOMY KPYTY
MIPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.

[Ipumenenne OOIMMX METOJOB PEIICHHUS YpaBHEHHUI
(npuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa3oKEeHUsI Ha MHOXWTENIH, 3aMEHbI NEPEMEHHON) INpH
pELICHUU TPUTOHOMETPUYECKUX YPaBHEHHUU. YMeHue
OTMEYaTh Ha Kpyre pelIeHus IPOCTEUIINX
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TPUTOHOMCTPHUYCCKUX HCPABCHCTB

O3HakomiieHHE c MOHSTUEM 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHMA.

N3ydyeHue omnpenesieHUd  apKCUHYCa, apKKOCHUHYCA,
apKTaHreHca 4ucia, (GopMylIupoBaHHE HX, MU300pakeHUE
Ha €IMHUYHON OKPY>KHOCTH, IPUMEHEHHUE IPHU PEIICHUN
ypaBHEHUI

O3HakoMJIieHHE C  [OpuUMepaMd  (YHKIIMOHATbHBIX
3aBUCUMOCTEH B peaJbHBIX NpPOIEcCaX W3 CMEXKHBIX
JTUCIUILINH.

O3HakOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYXKIACHHUSIMU
HEKOTOPBIX CBOWCTB JIMHEWHOW M  KBaJpPaTHUYHOU
GyHKIMA, TPOBEACHUE  HCCIEAOBAHUS  JIMHEHHOM,
KYCOYHO-JIMHEHHOH, TPOOHO-TMHEMHON U KBaJApPaTUYHON
byHkuii, noctpoenue ux rpadukoB. IlocTtpoenue wu
yreHnue rpadpukoB QyHkmuii. MccnaenoBanue GyHKIuu.
CocraBieHne BHIOB (YHKIMH TO JaHHOMY YCIJIOBHIO,
peleHue 3aa9 Ha SKCTPEMYM.

Brimonnenue npeoOpa3oBanuii rpaduka GyHKIHH

W3yuenne mnoHsATHS 0OpaTHOW (YHKIWH, ONpeneieHue
BUJa W TOCTpoeHHWe Trpaduka oOpaTtHOH (yHKIHH,
HaxoXXJeHUe ee o0JlacTH omnpeieneHuss U o0aacTu
3HayeHud. [lpumeHenume CBOMCTB  (QYyHKUMH  TIpU
UCCJICNOBAHUM YPAaBHEHMM W PpELIEHUM 3aJad  Ha
JKCTPEMYM.

O3HaKOMJICHHE C TTOHATHUEM CIOXKHON (QYHKLIUU

Boruncnenne  3HaueHW  QYHKOUMH 1O  3HAYEHHUIO
aprymenTa. OmnpeieneHue NoJ0KeHUsI TOUKH Ha rpaduke
0 €€ KOOpJMHATaM U Ha00O0POT.

Hcnonb3oBaHue CcBOMCTB (GYHKUMH [ CpaBHEHUS
3HAYEHUH CTereHel U JJorapu(moB.

[Toctpoenne rpadukoB CTENEHHBIX M JOrapuPMHUUECKUX
GyHKIUH.

Pemenne  mokaszaTenbHbBIX M JIorapu(MHUUECKUX
YpaBHEHUI U HEPABEHCTB MO U3BECTHBIM AJITOPUTMAaM.
O3HakomiieHHE c MOHSTHEM HENpepbIBHOMN
nepuoandeckon (QyHkuuu, (QopmMynIHpoBaHHE CBOICTB
CHHYCA U KOCHHYCa, IOCTPOEHUE UX IPa(hUKOB.
O3HakoMJICHHE C MOHATHEM TapMOHMUYECKUX KoJeOaHUH
U T[pUMepa- MH TapMOHMYECKUX KoJeOaHWM IS
OIMCAHMs TPOLECCOB B (PU3MKE M JPYrux OOJIACTIX
3HAHUS.

O3HakoMIIcHHE c MOHSTHEM pa3pbIBHON
epuoaNYecKor (QpyHKIHUU, (OPMYIHUPOBAHUE CBOMCTB
TaHTeHCa U KOTaHT€HCa, TOCTPOEHHE UX IPaUKOB.
[IpumeHeHue CBOWCTB (QYHKUMH JUIsI  CpaBHEHUS
3HAYEHUH TPUTOHOMETPHUECKUX (YHKIMH, peIieHus
TPUTOHOMETPUUECKUX YPaBHEHHI.

[TocTpoenue rpadukoB 00paTHBIX
TPUTOHOMETPUUYECKUX (PYHKIMIA M OmpeAeseHHe 1o
rpadukaM UX CBOMCTB.

Brimonnenue npeobpa3zoBaHus rpagKoB
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Pemienne  mokaszaTtenbHBIX U JIOTapU(MHUUECKUX
YPaBHEHUI 1 HEPABEHCTB MO U3BECTHBIM AITOPUTMAaM.
O3HakomIIeHUE c MOHSTHEM HEMPEPHIBHON
NepUoINYeckoil (GyHKINHU, (OPMYIHPOBAHUE CBOWCTB
CHHYCa U KOCHHYCA, IOCTPOCHHE UX IPaUKOB.
O3HaKOMJICHHE C TIOHSATHEM IapMOHHYECKHUX KOJICOaHUH
U TpUMepa- MH TapMOHMYECKHX KOJIeOaHWH s
OINMCAHMs TPOLECCOB B (PHU3MKE M JPYrux OOJIACTSIX
3HAHMAL.

O3HaKOMJICHHE C TTOHITHEM Pa3pbIBHOU

O3HaKOMJIEHHE C IOHSATHEM IIPOU3BOHOM.

Wzyuenne u GopMyIHpOBaHHE €€ MEXaHHYECKOro U
TrE€OMETPHUECKOTO  CMBICTA,  H3Y4YEHHE  alropUTMa
BBIUMCJICHUS] TPOU3BOJHOM Ha MpPHUMEpPE BHIYMCICHUS
MTHOBEHHOH CKOPOCTM ¥ YIJIOBOTO KOA(pPHUIIMEHTA
KacaTeJIbHOM.

CocraBiieHne ypaBHEHHUS KacaTElbHOH B 0OIIeM
BUJIE.

YcBoenne mnpaBun auddepeHIpoBaHus, TaOIUIBI
MPOU3BOJIHBIX DJIEMEHTAPHBIX (YHKIWH, TPUMEHEHUE
g auddepeHuupoBanns  QYHKIHUA, COCTaBICHUS
YpaBHEHUs KacaTeIbHOM.

W3yueHnne TeopeM O CBA3M CBOMCTB (YHKIUH W
MIPOU3BOIHOM, (POPMYITUPOBKA UX.

[IpoBenenne ¢ MOMOLIBIO MPOU3BOJHOM MCCIEIOBAHUSA
GbyHKIIUY, 3a1aHHON (OPMYIIOH.

YcTaHoBIEHNE CBSI3M CBOWCTB (DYHKLMU U MPOU3BOJIHOM
10 uX rpapuKam.

[IppuMeHeHHe TNPOM3BOMHOM [UI pPEIICHHMs 3a1ad  Ha
HaXO0XXJIeHHE HauOOJIbIIEro, HAMMEHBIIET0 3HAYeHNs U Ha
HaXOXXJCHHUE IKCTpeMyMa

O3HakomyieHME C  TIOHSATHEM  HMHTerpaia |
nepBooOpazHoi. M3yueHue mnpaBuiia BBIYUCICHUS
nepBooOpasHoit u TeopeMbl HetoToHa— JleiOHuma.
Pemenne 3amau Ha CBsA3b TEepBOOOpazHOl u  ee
MIPOU3BOTHOM, BBIYMCIICHUE TIEPBOOOPA3HOMN ISl JaHHOM
GbyHKIUH.

Pemenne 3amay  HAa NpPUMEHEHHWE WHTErpanga Ui
BBIYUCTICHUS (PU3NYECKUX BETTUYHH U TUIOMIA e

O3HakoMJIEHHE C MPOCTEUIIMMH CBEAEHUSMU O KOPHSX
anreOpanveckux yYpaBHEHHM, MOHSATHSIMH HUCCIIEIOBAHUS
YPaBHEHUH U CUCTEM ypaBHEHHIA.

N3ydyeHune TeopuHM paBHOCUIIBHOCTH YpPAaBHEHUW U €€
npuMmeHenus. [loBTopenue 3anucu peneHus

Pemenne  panuoHalbHBIX,  HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX u TPUTOHOMETPUUECKUX
YpPaBHEHUH U CUCTEM.

Hcnonb3oBaHue CBOWCTB U TrpapuKkoB (QyHKUIUN IS
pemieHusi ypaBHeHuid. [IoBTOpeHHE OCHOBHBIX NMPUEMOB
pELIEHUs CUCTEM.

Pemienue ypaBHEHHMII C TPUMEHEHHUEM BCEX MPHEMOB
(paznoxeHuss Ha MHOXXUTEJIU, BBEICHUS
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HOBBIX HEHM3BECTHBIX, II0JCTAaHOBKH, TI'papuuecKoro

METO/1a).

Pemenne cucrem  ypaBHEHUH C  IPUMEHEHUEM

pa3nuYHBIX crocoOoB. (O3HaKOMJIGHHE C  OOIIUMHU

BOINPOCAMHU DELIEHHUs HEPABEHCTB U HCIOJIb30BAHUE

CBOWCTB ® TpaduKoB (PYHKUUN TpH  pEHICHUH

HEpPaBEHCTB.

Pemenue 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 KOMOMHATOPUKU M NPUMEHEHHUE
MIPH PEIICHUN KOMOMHATOPHBIX 33]a4.

Pemrenne KoMOMHATOPHBIX 3a/lad METOIOM Iiepedopa u
0 MPABUITY YMHOKEHHS.

O3HakOMJIeHHE C  MOHATHSMH  KOMOWHATOPHKHU:
pa3MelICHUsIMH, COUYETAHUSIMU, T[EPECTAHOBKAMH U
dbopmynamu s ux  BeHCIeHUsA. OOBsCHEHUE U
npuMeHeHue ¢GopMyn IS BBIYMCICHUS pa3MEIICHHH,
MePECTAaHOBOK M COUETAHUM MPU PEIICHUHU 3a/1a4.
OszHakomyieHne ¢ OMHOMOM HbBIOTOHA U TPEYrOILHUKOM
[Tackans. Pemenue MPAKTUYECKUX 3a1a4 c
MCIOJIb30BaHNEM MOHATUN U TPaBUI KOMOWHATOPUKH

M3yuenne KIIACCMYECKOTO OINPEAEICHUs BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenne mnpuMepoB BBIYHMCIEHUS BEPOSTHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHHE BEPOSITHOCTEN COOBITUI

O3HakOMJIEHHME C IPEJICTaBICHUEM UYHUCIIOBBIX JIAHHBIX U
UX XapaKTEPUCTUKAMHU.

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

@opMynHMpoOBKa U NPUBEICHUE JOKA3aTEIbCTB IIPU3HAKOB
B3aMMHOI'O pACIIOJIOKEHUS TMPAMBIX U  IIOCKOCTEM.
PacnosnaBaHue Ha 4Yeprexkax U MOJECIAX PA3IUYHBIX
CIIy4a€B  B3aWMMHOIO  PACIIOJIOKEHHS  NPSIMBIX H
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYKICHUMN.
@opMyIMpPOBAaHUE ONPEAEICHUN, TPU3HAKOB U CBOWCTB
MapaJUIeIbHbIX U IMEPHEHIUKYISPHBIX IUIOCKOCTEH,
JBYTPAHHBIX U JIMHEWHBIX YIJIOB.

BelnmonnHeHNE NOCTPOEHUS YIVIOB MEXIY HPSIMBIMH,
IpSAIMOM U IUIOCKOCTBIO, MEXKAY IIIOCKOCTSMHU 110
ONMCAHUIO U PACIIO3HABAHHUE UX HA MOJIEIAX.

[IpuMeHeHHEe TIPU3HAKOB M CBOWCTB  PAaCIOJIOKCHUS
MPSAMBIX U IJIOCKOCTEN MpH

pEIIeHNN 3aay.

N300pakeHre Ha pHUCYHKAaX M KOHCTPYHMpPOBAaHHME Ha
MOZEIIAX MEPIEHIUKYISAPOB U HAKIOHHBIX K INIOCKOCTH,
IPSMBIX, MapaJUICIbHBIX IUIOCKOCTEH, YIVIOB MEXIY
IPSIMOH U TUIOCKOCTBIO M 000CHOBaHHE MOCTPOCHHUS.
Pemenne 3amau  Ha  BBIYMCIEHHE TI'€OMETPHUYECKHX
BeaMYMH. ONUCBIBAHME PACCTOSHHUS OT TOYKH JI0
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IJIOCKOCTH, OT MHpsAMOM A0  INIOCKOCTH,  MEXIY
IUIOCKOCTSIMH, MEXAY CKPEUIMBAIOUIMMUCS IPSMBIMH,
MEXy TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

@OopMyJIMPOBaHUE U JOKA3bIBAHWE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEeM CYLIECTBOBAHHUS, CBOMCTBA).
N300pakeHre Ha yepTekax U MOJENAX PAacCTOSIHUA U
o0ocHOBaHHME cBoux cyxaeHud. OmpeneneHue Hu
BBIYMCIICHUE PACCTOSHMM B mpocTpaHcTBe. [IpumeneHue
(bopMyI1 1 TEOPEM IUNIAHUMETPUHU JJIs PELIeHUs 3a/1a4.
O3zHakoMIIcHHE c MIOHSTHEM [1apaJUIEIILHOTO
MPOEKTUPOBAHUA U €ro cBoMcTBaMu. PopmyIMpOBaHUE
TEOpEMbl O IUIOIIAJW OPTOTOHAJIBHOM IMPOCKUUHU
MHOI'OYT'OJIbHHKA.

[Ipumenenue Teopuu A1 OOOCHOBAHUS IOCTPOCHUH H
BBIUHUCICHUM. ApPryMEHTUPOBAHHE CBOUX CYXKJIEHUH O
B3aMMHOM DPACIIOJIOKEHUH IPOCTPAHCTBEHHBIX (Uryp

Onucanve M XapaKTEpPUCTUKA pPa3JIM4YHBIX BHUJOB
MHOI'OIPAaHHHUKOB, II€PEUUCIIEHUE HX 3JIEMEHTOB U
CBOMCTB.

I/I306pa)KGHI/IC MHOI'OI'PaHHUKOB u BBIIIOJIHECHUEC
IMOCTPOCHUA Ha I/1306pa)KCHI/I$IX n MOJCIAX
MHOTOI'PaHHHUKOB.

Bbluuciienne  JUHEMHBIX  JIEMEHTOB UM YIVIOB B
IIPOCTPAHCTBEHHBIX KOH(Urypauusx,
apryMEHTHPOBAHUE CBOMX CY)KICHHH.

XapakTepucTuka M H300paKeHHE CEYCHMsI, pa3BEpPTKU
MHOT'OTPaHHUKOB, BBIUHCIICHUE ionanen
ITOBEPXHOCTEH.

[loctpoenne mnpocTediIux cedyeHud Kyba, NPU3MBIL,
nupamuabl. Ilpumenenne ¢akToB M cBeleHUM U3
ITaHUMETPHH.

O3HakOMJIEHHE C BHJAMU CHMMETPHUH B MPOCTPAHCTBE,

dhopmynupoBaHue onpeaeneHuin 51 CBOWCTB.
XapakTepuCTUKa CUMMETPUM TEJl  BPALLCHUS u
MHOTI'OTPaHHUKOB.

[IpuMeHeHne CBOWMCTB CUMMETPHUHM IIPU PEIIECHUN 3aj]1ad.
Hcnons3oBanue MIPHUOOPETEHHBIX 3HaHUHI JUTSL

HUCCIICAO0BaHUA U MOACIIMPOBAHUS HECJIOXHBIX 3a/1a4.
I/I3o6pa>1<eHHe OCHOBHBIX MHOT'OT'PaAHHHUKOB W BBITIOJIHCHUEC
PUCYHKOB 11O YCJIOBUAM 3aJiayq

O3HakomiieHne c BHUJIAMU Ten BpalleHusl,
dhopmMyTupOBaHUE UX OMPEICTICHUA U CBOWCTB.
@opMyIMpOBaHHE TEOPEM O  CEYECHHH  IIapa
TJIOCKOCTBIO U TNIOCKOCTH, KacaTellbHOH K cdepe.
XapakTepucTuka W HM300pakeHHe TeJ BpalleHUs, uX
pa3BEPTKH, CEUECHUS.

Pemienue 3amay Ha MOCTPOEHHME CEYEHUI, BBIYMCIICHUE
JUIMH, PAacCTOSIHUW, yrioB, 1uiomanei. I[IposeneHue
JIOKA3aTENbHBIX PACCYKICHUMN MPU PEUICHUH 3a/a4.
[IpumeneHne CBOWCTB CUMMETPUU MPU PEUICHUU 3a]1a4
Ha Tella BpalleHusl, KOMOWHAIUIO TEl.

N300paxkeHre OCHOBHBIX KPYIJIBIX TEJI M BBINOJIHEHUE
PHCYHKA IO YCIIOBHIO 3aJa4l
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O3HakOMJIEHHE C TMOHATHAMH IUIOLIAAU M 00BbEMa,
aKCMOMaMHU U CBOMCTBaMH.

Pemenne 3amad Ha BBIYMCICHHE ILIOIIAJNEH IIIIOCKHUX
buryp ¢ mpUMEHEHHEM COOTBETCTBYIOIIHMX (opmMyn u
(aKTOB U3 IUIAHUMETPHH.

N3yuenue TeopeM 0 BBIYMCICHHHU 00BEMOB
MIPOCTPAHCTBEHHBIX TEJl, PEIICHUE 33/1a4 Ha MPUMEHEHHE
(hopMyJT BEIYHCIICHUSI 00BEMOB.

N3yuenne QopMyn s BBIYHCICHHS  IUIOMIAICH
MOBEPXHOCTEN MHOTOIPAaHHUKOB U TEJI BPAILICHHUS.
O3HaKOMJICHHE € METOJOM BBIYMCICHMS  ILJIOIIAIU
MOBEepXHOCTU cdephl. PereHue 3agad Ha BBIYUCICHUE
IJI0IA/IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI
O3HakomyieHUE C TIOHSTHEM  BekTopa. M3ydeHwue
JIEKapTOBOM  CHCTEMbl KOOPJMHAT B  MPOCTPAHCTBE,
MOCTPOEHHWE MO 3aJaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEM, HAXOKICHUE KOOPJAUHAT TOYEK.

Haxoxnenue  ypaBHEHMH  OKpYKHOCTH,  cepsl,
IUIOCKOCTH. Bblunciienne pacCTOSHUNA MEXy TOUKaMU.
W3ydyeHne CBOICTB BEKTOPHBIX BEJIMYUH, IIPaBUII
pa3joKeHUs:i BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJl ~ HAXOXKACHUSA  KOOpAMHAT  BEKTOpa B
IIPOCTPAHCTBE, NPaBWI  JEUCTBHUH C  BEKTOpaMmy,
3aIaHHBIMUA KOOPJIMHATAMH.

[IpuMeHeHne Teopun NpU PEIICHNH 3aa4 Ha JICHCTBUA C
BEKTOpaMH. [3yueHue CKanspHOro  IPOU3BEACHHUS
BEKTOPOB, BEKTOPHOTO YPAaBHEHMS MPSIMOU U IIIOCKOCTH.
IIpuMeHeHne TeopuHr MpU PELICHNUHN 3aa4 Ha JEUCTBUA C
BEKTOpPAMH,  KOOPAMHATHBIA  METOJA, IPUMEHEHHE
BEKTOPOB  JUI1  BBIYKMCIIEHHS  BEIIMYUH  YIJIOB U
pacCTOSHUM.

O3zHakoMIIEHHE c JI0Ka3aTelIbCTBaMU TEOpPEM
CTEPEOMETPUU O B3aHUMHOM pACIOJIOKEHUM IPSAMBIX M
IIJIOCKOCTEM € MCIOJIB30BAHUEM BEKTOPOB
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