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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JTUCHOUIJIAHBI

1.1. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBarejibHOM
nporpammbl: yueOHbii mpeamer OV /(.06 «Marematuka» sBIsieTCSl y4€OHBIM NMPEAMETOM
oOs3aTenbHONM npeameTHo obnactu «Marematuka u undopmatukay OI'OC cpegnero
o0111ero oOpa3oBaHUsI.

1.2.  VYueOuwnit  mpemmer OVJ.06  «Marematuka»  u3y4yaeTcsi B
obmeo6pazoBarenbHOoM ke yaeoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusl C TodydyeHHeM cpeaHero oOmero oOpaszoBanus (IIIICC3) mo
CHEIHATbHOCTU CpeHero npodeccrnonanbHoro oopazoBanus. B yuednom miane [MIICC3
Mo  CIHCHHAIBHOCTH  cpeAaHero  mpodeccuoHanpbHoro  obpaszoBanus  21.02.19
3emneycTpoiictBo Mecto ydeOHoro mpeamera OY/[.06 «Marematnka» — B COCTaBe
o011eo0pa3oBaTeNbHbIX  y4€OHBIX MTPEAMETOB, (GOPMHUPYEMBIX U3  00S3aTEIbHBIX
npeaMeTHbix obnacter ®I'OC cpennero oduiero oOpa3zoBaHUs, A CHENUAIBHOCTEH
CIIO c yuetom npoduist mpodeccroHanbHOro 00pa3oBaHusl.

1.3. O0mas xapakTepucTHKa y4eOHO! I CHUIINHBI:
Hesab 1 niIaHUpPyeMble Pe3yJIbTAThl OCBOCHUS JUCIUILINHbI:

OcBoeHue coaepkaHus ydeOHoro mpeamera «MaremaTukay oOecrieurBaeT
JTOCTIKCHUE CTYACHTAMH CJICTYIONTUX PE3yIbTaTOB:

* IUYHOCTHBIX:

— c(hopMHPOBAHHOCTh MPEICTABICHUNA O MaTeMaTHKE KaK YHHBEPCAJIbLHOM S3BIKE
HayKH, CpEJICTBE MOJICIMPOBAHMS SIBICHUM M IMPOIIECCOB, HJICSIX U METOJaX MaTEMaTHKH;

— MOHMMAaHWEe 3HAYUMOCTH MAaTeMaTHUKH JJIsI HAyYHO-TEXHOJOTHYECKOTo Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHHS K MaTeMaTUKE KaK K YaCTH OOIIEUYEITOBECYCCKON KYJIbTYPhI
4yepe3 3HAKOMCTBO C HCTOPUEHN Pa3BUTHUA MATEMATUKH, SBOJIFOLIMEN MATEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO  MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW KYJIbTYpPhl, KPUTUIHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM IS
Oynymeld mpodecCHOHATBLHON JeATEIBbHOCTH, JUIA TPOJOJDKEHUS 00pa3oBaHUS W
caM0o00Opa30BaHMUS;

— OBJIQJICHUEC MATEMaTHUYECKHMMH 3HAHUSIMH W YMCHHUSMH, HEOOXOAWMBIMH B
MOBCETHEBHON KU3HU, IS OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX ITUCIUIUIMH |
JTUCITUIUINH TPOo(EeCCUOHATBHOTO IUKJIA, IS TMOMydeHUss 00pa3oBaHHs B 00JACTSAX, HE
TpeOyIOmUX yriiy0IeHHOW MaTeMaTHUeCKOM MOATOTOBKH;

— FOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE caMOOOpa3OBaHUIO, HA



MPOTSIKEHUH BCEH >KU3HM; CO3HATEIbHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCIICTITHOM TIPO()ECCHOHATBLHON 1 OOIIECTBEHHOM NEeATeITLHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKON U OTBETCTBEHHOM
NEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEeIOBATEIbCKON, MPOEKTHON H
IPYTUX BUJAX JESATEIbHOCTH;

— OTHOIIEHUE K MPOGECCHOHATHHOU ACSITEIIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAILHBIX MPOOJIEM;

* METANPEAMETHBIX:

— YMEHHE CAMOCTOSITEIbHO OMPEAEHATh LEIN NEATEIbHOCTH W COCTABIIATH ILIAHBI
JNEATEIbHOCTH; CAMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH W KOPPEKTHUPOBATH
JNEATENbHOCTh; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS MOCTaBICHHBIX
1eJiel U peau3alui IJIAHOB JIeSITEIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUN B Pa3TUYHBIX
CUTYyaIUsX;

— YMEHHME MPOAYKTHUBHO OOIIATHCA M B3aMMOJEICTBOBATH B MPOILIECCE COBMECTHOM
JESTEIbHOCTH, YYUTHIBATh TMO3UIIMH JPYTHMX YYACTHUKOB JESATEIBHOCTH, 3(P(HEKTHUBHO
paspeniaTh KOH(MIUKTHI;

— BJIaJICHUE HABBIKAMU IMO3HABATEIBHOU, YU€OHO-UCCIIEI0BATEILCKOU U MPOSKTHON
JESTETbHOCTH, HABBIKAMHM pa3pelieHuss Mpo0JeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]a4, ITPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHHS;

— TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOCTOSATEIHHOW  WH(MOPMAIMOHHO-
MMO3HABATEJIbHOW JIEATEIIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTUPOBATHCS B Pa3IMUYHBIX
MCTOYHMKAX WH(OOPMAIUU, KPUTUYECKHU OLICHMBATh U HHTEPIPETUPOBATH WH(OOPMAITHUIO,
MOJYy4YaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMHU CPEJCTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO H3JaraTh
CBOIO TOUKY 3pE€HUS, UCIIOJIb30BATh aJICKBATHBIC SI3IKOBBIE CPE/ICTBA;

— BJIQJICHUE HaBBIKAMU TMO3HABATEIBbHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUHA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAaHWM, T'PAHHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 3a7a4 U CPEACTB JIS UX TIOCTHXKEHUS;

— IENEeYCTPEMJICHHOCTh B TOMCKAaX W TMPUHITHU PEIICHHM, CO0Opa3UTEILHOCTh U
HUHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIEHUN; CIIOCOOHOCTh BOCIIPUHUMATh
KpacoTy U TApMOHUIO MHPA;

* IPEIMETHBIX:

— c(pOpMHUPOBAHHOCTH MPEICTABIICHUNA O MATEMATHKE KaK YaCTU MUPOBOU KYJIbTYpPbI



U MECTe MaTeMaTUKd B COBPEMEHHON NMBWIM3AIMH, CIHOCO0aX OMHCAHMS SBICHUN
pEeaIbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

— C(pOpPMHUPOBAHHOCTb IMPEACTABICHUN O MaTeMaTHYECKMX TOHATUAX  Kak
BOKHEHIIMX MAaTEMaTUYECKUX MOJEISIX, IMO3BOJIIOIIMX OINWCHIBATH M W3ydaTh pa3HbIC
OPOLECCHl W SBJICHUSA; I[OHMMAHHME BO3MOXXHOCTM aAKCHOMAaTHYECKOIO IOCTPOCHUS
MaTEMaTUYECKUX TEOPUIL;

— BIAQJCHUE METOJAaMH JOKAa3aTeJIbCTB U QJITOPUTMOB pEUICHUS, YMEHHE HX
IPUMEHATH, IPOBOJUTH 10KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1aY;

—  BJAJECHUE  CTAaHJAPTHBIMM  IIPUEMAMH  DPEIICHUS  PAlUUOHAJIBHBIX WU
MppalMOHAIbHBIX, IIOKA3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN H
HEPABEHCTB, UX CHCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAaMM, B TOM YHUCIIE
JUISl TOMCKA IYTH PEIECHUs U WILTIOCTPALIUU PEIICHUS YPABHEHU U HEPABEHCTB;

— c(hOPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHSATUSAX MaT€MaTUYECKOIrO
aHaJl3a U UX CBOMCTBaX, BJaJICHUE YMEHUEM XapaKTepu3oBaTh 9 noBeieHue (PyHKUUH,
MCIIOJIb30BaHME ITOIYYECHHBIX 3HAHUM JUUI ONMCAHUSA Y aHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

— BJIAQJICHUE OCHOBHBIMU IIOHATUAMH O IUIOCKUX U IHPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh T€OMETpUYECKHe (PUTYphl Ha YepTekax, MOJACIAX U B PEATbHOM MUDPE;
MIPUMEHEHUE H3YYECHHBIX CBOMCTB TIe€OMETpUYECKHX GuUryp u (GopMyn s pelieHHs
reOMETPUYECKHX 3a/1a4 U 331a4 C MPAKTUYECKUM COAECPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O TMpOLEcCaX U SABJICHUIX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MUDE,
OCHOBHBIX TOHSATHSX DJIEMEHTAPHOM TEOPUH BEPOATHOCTEW; YMEHUM HAXOAWTh W
OLICHUBATh BEPOSITHOCTU HACTYIUICHHUS] COOBITHM B MPOCTEHIIMX MPAKTUYECKUX CUTYALUSAX
Y OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

— BJIQJICHUE HABBIKAMH HCIMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM IpU

PCUICHUHN 3aaa4.



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JUCHUILIAHBI

2.1 O6beM 001e00pa3oBaTeIbHON TUCHMILIMHBI U BBl y4e0HO# padoThl

Bua yueOHoM padoThI

O0neM B yacax

O0beM 00pa3oBaTeIbHOM NMPOrpaMMbl Y4eOHOM JUCHHMILIHHBI

336
B TOM YHUCJIE:
-110 BUJIa yUYEOHBIX 3aHATHIA:
Jlexuuu, ypoku 118
[[pakTHUeCKHE 3aHATUA 102
KoHcynpTanuu 2
106
CamocrosiTeibHas padora
[Ipome:kyTouHasi arrectamusi B GopmMe KOHTPOIbHOM paboThI (1 8

CEeMEeCTp); dK3aMeHa (2 cemecTp)




2.1. TemaTu4eckuil JIaH U coAep:xkaHue 001e00pa3oBaTebHON yueOHoaAucHUILIUABI OY [[.06 MaTtemaTuka

HaumenoBanue Conepxkanue yueOHOro MmaTepuaJia, JadopaTtopHbie padoThl U O0bemuacos YpoBeHb
pa3iesioB U TeM NPAKTHYECKHE 3aAHATHS,CAMOCTOATEIbHASA Pa00Ta 00y4aAOIIUXCS O0CBOCHHUA
1 2 3 4
1 cemecTp 140
BBenenue 1
MaTteMaTuka B HayKe, TEXHUKE, IKOHOMHUKE, HTH(HOPMAIIMOHHBIX 4 1
BBeaenme  [TEXHOJOTHUSX U MPaKTUUYECKOUAESITEIbHOCTH. Llenu u 3agaun nzydeHus
MaTeMaTuKH pu ocBoeHnu npodeccuit CI10 u
cnenuanbHocten CIIO.
Pasznea 1. Anreopa
Conepskanue yueOHOTro MaTepuasa 1,2,3
Tema 1.1.
PaszBurue L{esible ¥ pallOHANIBHBIE YKCIa. J{efiCTBUTEIbHBIE 4
nousitusi o [aucia. [Ipubmmkennsie Berancienus. KoMruiekcHble unca.
ymcie
I[IpakTHyeckune 3aHATHUS 2
ApudmMerrnueckre I1eMCTBUS HAJ YUCTIaMU, HAXOXKICHUE
MPUOIMIKEHHBIX 3HAYCHUHN BEJIMYUH
Tema 1.2. Conepskanue yueOHOr0 MaTepuaJia 1,2,3
KopHu, KopHu u crenenn. Kopau HaTypaibHOM CTENIEHU U3 8
cTerneHuu yuciaa U ux cBorcTBa. CTENEHW C pallMOHAJIBHBIMHM TOKAa3aTEeIsIMU, UX
JIOrapu(PMbI cBoiictBa. CTelmeHH ¢ [OEHCTBUTENBHBIMU IOKa3zareasiMu. CBoiicTBa

CTEINEHU C IEWCTBUTEIIbHBIM ITOKA3aTEIIEM.
Jlorapu¢m. Jlorapudm uncna. OCHOBHOE JOrapu(PMUUYECKOE TOKIAECTBO.
JlecsiTuuHble W HaTypajbHble Jorapudmbl. IlpaBuna nedcTBuil ¢
norapudmamu. Ilepexon kK HOBOMY OCHOBAHHUIO.
IIpeoOpa3oBanue anreopamyeckux BbIpaxkeHmii. [IpeoOpa3zoBanue
palMOHAIBHBIX, UPPALMOHAIBHBIX

CTCIICHHBIX, ITOKAa3aTCIIbHBIX 1 J'IOFapI/I(bMI/I‘-IeCKI/IXBBIpEDKCHHﬁ.




IIpakTH4eckue 3aHATHUA.

BrruuciieHue M CcpaBHEHUE KOpHEW. BBINOIHEHHME  PacyeToB Cc
paguKaiamu. Pewenne UppaMOHATBHBIX YpaBHEHHUIA.
Haxoxnenue 3HaueHWH CTENEHEW C PalMOHAIbHBIMM IOKA3aTEISIMHU.
CpaBHeHue CTEneHEH. [TpeobpazoBanus BBIPAKEHU,
COZIEPKAIINXCTENEHU. Pelenne noka3arenbHbIX YPaBHEHUM.

Pemenne mpuknagaeix 3amad. HaxoxneHwe 3HaueHW# jorapudma o
IIPOU3BOJIBHOMY OCHOBaHMIO. [Iepexos 0T 0/HOTO OCHOBAHMS K IPYTOMY.
Brraucnenue u cpaBaHenne norapudmos. JlorapudmupoBanue u
NOTEHIIMPOBaHUE BbIpakeHU. [IpubnmkeHHbIE BBIYUCICHUS U
PEIICHUSITIPUKIIAIHBIX 3a7a4. Perenue norapupmMudecKkux

YPaBHEHHI.

CamocrosiTesibHas padoTa 00yyaromuxcs 18
[TonroroBka cooOuieHuit, pedeparoB Mo TeMaMm HPOrpaMMbl, pPEIICHHE
3aza4y
Paznea 2. OCHOBBI TPUTOHOMETPUM
Conepskanue yueOHOro MmaTepuaja 1,2,3
Tema 2.1.  [Pagmannas mepa yrna. BpamarensHoe ABUKEHUE. 4
OcuoBupl  |CHHYC, KOCUHYC, TAHI€HC W KOTAaHT'€HC YMCJIIA.
enonsitusi  [IlpakTnyeckue 3aHATHSA 4
PanuaHHbI METOL U3MEPEHUS YIJIOB BPALLICHUS UCBS3b C TPALYCHON
MEpO.
Tema 2.2. |Coaepkanue y4eOHOIro MaTepuaJia 1,2,3
OcHOBHbBIC Dopmyiibl npuBeneHus. Popmyssl ciioxeHus. DopMyisl yABOEHHS. 4
Tpuronomerpu ([@OpMyIIbI OJOBUHHOTO yIJIA.
yecKue [IpakTH4YecKkue 3aHATHSA 2
TOKeCTBA OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA,(DOPMYJIIBI CIIOKECHHUS,
YABOCHMUSI.
Tema 2.3 Conepsxkanue yue0OHOro MmaTepuasa 1,2,3
IIpeoOpasoBan [IpeoOpa3zoBaHKe CyMMbI TPUTOHOMETPHUYECKUX (PYHKIINI B TPOU3BEICHUE 4
Ul NPOCTEHIINX [ TPOU3BEACHUS B CyMMY. BripaskeHre TpUrOHOMETPUYECKHUX
TPUTOHOMETPH |((DYHKIIMIT yepe3 TaHT€HC MTOJIOBUHHOTO apryMEHTAa.

YECCKHX




BbIPaKeHUM

IIpakTHYecKkue 3aHATHSA

[IpeoOpa3oBanne  CyMMBl  TPUTOHOMETPHUYECKMX  (PyHKUMHA B
npou3BeeHNE, MpeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX
GyHKITUH BCyMMY.

Tema 2.4.
Tpuronomerp
HYeCKHe
YPABHEHUS H

HepaBeHCTBa

Conepsxkanue yueOHOro MmaTepuasa

1,2,3

[Ipocrelimme TpuroHoMeTpudecKue ypasaenus. [Ipocrenmme
TPUTOHOMETpHUUECKHE HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKUIUUA. APKCUHYC, apKKOCHHYC, ApKTaHT€HC

IIpakTuyeckue 3aHATHS

[IpocTenmme TPUrOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.
OOpatHble TPUTOHOMETpUYECKUE (DYHKIIMH: aPKCUHYC, ApKKOCUHYC,
aApKTAHI'E€HC.

CamocrosiTesibHAast padoTa 00y4aOIUXCHA
[ToaroToBka coobuieHu, pepepaToB MO TEMAM MPOTPAMMBbI, pELIEHUE
3ajga4

20

Pasnea 3.

DyHKIMHU, UX CBOMCTBA U IPauUKH

Tema 3.1.
DYyHKIMH, X
CBOMCTBA U
rpaguxku

Conep:xanue yueOHOTro MaTepuaa

1,2,3

@dynknuu. O0JacTh OMNpeieNieHus W MHOKECTBO 3HAUCHUI; Tpaduk
byHKUMHU, TOCTpoeHHue rpaduKkoB  (YHKLIMMA, 3aJaHHBIX
Pa3JIMYHBIMU CIIOCOOaMHU.

CpoiictBa  (pyHKknuum.  MOHOTOHHOCTb, = YE€THOCTb, HEUYETHOCTb,
OTPaHUYEHHOCTH, NepUOANYHOCTh. [IpOoMexyTKH BoO3pacTaHusl U
yObIBaHUS, HAMOObIIIeE M HAMMEHbIIEE 3HAYCHUS, TOUYKH IKCTpEMyMa.
['padpuueckass wunTEeprpeTarus. [Ipumepbt (GyHKIIMOHATBHBIX
3aBUCUMOCTEM B pEaIbHBIX IIpoIleccax | SIBJICHUSIX.
Apudmernueckue onepanuu  Han  QyHkrusMu. CrnoxxkHass — QyHKIUSA
(xkomno3unus).  IloHsiTue 0 HEMpPEpPHIBHOCTH (PYHKIUU.

Oo0patHble ¢yHkuuu. OOmacTp ompeneneHus U 00JACTh 3HAYCHUU
oOpatHoit ¢yHKuuu. ['padux oOpaTHON HYyHKIIHH.

[IpakTHyeckue 3aHATUA. [[puMepsl 3aBUCHMOCTEN MEXy IEPEMEHHBIMA
B pEAIbHBIX MPOLECCAX W3  CMEXHBIX  aucuuiuimH.  OnpeneneHue
¢ynkiuii.  Iloctpoenue m ureHue rpaukoB QyHKIHM.

WccnenoBanne  (ynkmuu. CBoCTBA JIMHEMHOW, KBAJPATUYHOM,




KYyCOYHO- JINHEWHOHU 51 JTpOOHO-TMHEHOMN GyHKITUH.

HenpepbiBHbIE U nepuoanyeckue  pynkuuu. CBoiicTBa u
rpaguku  cuHyca, KOCHHYCAa, TAHT€HCA U KOTAHT€HCA.

OOpatHble GYHKIIUM U ux rpapuku. OOpaTHBIC

TPUTOHOMETpHUUYECKUE QYHKIUH.

00 aHaJIn3a

CyuiecTBoBaHUE npenena MOHOTOHHOU OTPAaHUYEHHOU
nocsenoBareabHoCcTH. CyMMHpPOBaHHE OCIEA0BATEIbHOCTEMN.
BbeckoneuHo yObIBatomias reoMeTpuieckasi MpoTrpeccHsi U ee CyMMa.
IIpousBoanas. Ilouarue o mpou3BOAHON (PYHKIIMH,e€ TEOMETPUUECKUIA U
¢u3nueckuii cMbICH. YpaBHEHUE KacaTelbHOW K rpaduky (QyHKIHUU.
IIponsBomHblE  CyMMBI,  pPa3sHOCTH,  HPOU3BENCHMUSA,  4YaCTHBIE.
[Ipon3BogHBIE OCHOBHBIX 3JIEMEHTapHbIX (QyHKuuil. IIpumeHeHune
MPOU3BOJHON K HCCIENOBAHUIO (PYHKIHMA M TOCTPOCHHUIO TpaduKOB.
[IpousBoaubie 0OpaTHOM GYHKIMH ¥ KoMmo3uiuu GpyHkuuu. [Ipumepsl

HNCIIOJIb30BaHMA HpOHBBOI[HOﬁ JJI1 HAXOXACHUS HAWJTYYIICTO PCIICHUS B

Tema 3.2. Conepskanue yueOHOr0 MaTepHuaJia 1,2,3
CreneHnble, 0 - = ooot 1
i HUsT QYHKIHA, UX CBOHCTBA UTpaUKy. BaHUSI
OKA3ATENLHEIE penerne byHKINNA, UX CBOMCTBA UTpad peoOpazoBa
rpaduKoB.
] w (V)
[TapannenbHbIi IEPEHOC, CHUMMETPHUS OTHOCUTEIIBHOOCEH KOOPJIMHAT U
siorapugmuyec P p ’ P pA
e i CUMMETpPHS OTHOCUTEIHHO Hadaja KOOPJAUHAT, CAMMETPHS OTHOCHUTEIHHO
psSIMOM Y = X TSDKCHUE U C)KaTHE BIOJIb OCEH K WHAT.
TPUrOHOMETpPH psAMoOH Y , PACTSKEHHUE U CI)KAaTHE BJIOJIb OCEMl KOOpANHA
gecKie IIpakTuyeckue 3aHATHS 4
by HKIHH [IpeoOpazoBanus rpaduxka byHKIUY. l"apmonunyeckue
OGpaTHBIe koneOanus. [lpuknannsie 3amgaun. [lokazarenbHbie, JorapudMuUecKue,
TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA.
Tpuronomerpu | DA OHOMCTPUHCCKHC YPABHE CpaBCHC
gecKie CamocrosiTesibHas padoTa 00y4aromuxcst 18
S — [loarotoBka cooOuieHui, peeparoB Mo TeMaM MPOrpamMMbl, PEIICHHUE
y 3ajiau
Paznen 4. Hauyana matemaTudeckoro anajau3a. UnTerpaJ u ero npumMeHeHue
Conep:xkanue yueOHOro MarepuaJjia 1,2,3
Tema 4.1.
Hauaga MocaenoBareabHocT. CrnocoObl 3amgaHusi M CBOMCTBA YMCJIOBBIX 6
MaTeMaTH4ecK | mociefoBaTtenbHocTed. [loHsSTHE O Tmpenene mOCIEA0BATEIBHOCTH.




MPUKIAIHBIX 3amadax. BTopas mnpous3BOAHAs, €€ TCOMETPUUYECKHUN U
¢usnyeckuit cMbici. HaxoxaeHne CKOpoCTH Ui MpoIiecca, 3aJaHHOTO
dbopmyion u rpaduKom.

IIpakTn4eckune 3aHATHS

UucnoBas mociae0BaTeIbHOCTD, CIIOCOOBI €€ 3aJJaHNsI, BBIUYUCIICHUS
YJICHOB Iocien0BaTenbHOCTH. [IpenenincinenoBarenbHOCTH. becKoHeUHO
yObIBarolasireomeTpuieckass  mporpeccust.  [IpousBonanas:
MEXAHUYECKUA U TEOMETPUUECKUN CMBICH TMPOU3BOHON. Y paBHEHUE
kacaTenbHOU. MccnenoBanre GyHKIIMU C TOMOIIBIO MPOU3BOAHOM.
Haxoxaenue HanOOIbIIEro,HAUMEHBIIIETO 3HAUCHUS U IKCTPEMAJIBHBIX
3HAYECHUU (DYHKIIMH.

U CHCTEMBl. PaBHOCHIBHOCTh ypaBHEHWW, HEPABEHCTB, CHCTEM.
OcHOBHBIE TIPUEMBl HX pelIeHHUS (pa3IoKEHUE Ha MHOXHUTENH,
BBEJICHHE HOBBIX HEM3BECTHBIX, IMOJCTAHOBKA, TpaduecKuii MeTox).
HepagencrBa. PaninoHanbHble, HppalMOHAIbHbIE, TOKA3aTENbHbBIE U
TPUTOHOMETPHUUECKHUE HepaBeHCTBA. (OCHOBHBIE MPUEMBI HMX
pelIeHus.

HUcnoab3oBanue CBOUCTB U rpaukoB (PYHKHUHA MPH PelIeHUU

ypaBHeHHii W HepaBeHCTB. Meton unTepBasioB. M300paxkenue Ha

Tema 4.2. Copepxanue y4eOHOro MaTepuasa 1,2,3
NuTerpan uero
HpHMeHeRHe IlepBooOpa3nass u wuHTerpajd. llpumenenue OTPE/IENEHHOTO
UHTErpana Ijisl HaXOXICHUS IJI0ILA N KPUBOJIMHEHOM
tpaneuuu. Dopmyna Herorona—Ileitonuna. [pumepst
IpUMEHEHUsI MHTEerpaia B (GQU3UKE U TEOMETPHUH.
IIpakTHyeckue 3aHATHS
HNuterpan u mepBooOpasHas. Teopema Hprotona
Jleitonuna. Ilpumenennre nHTerpaia K BBIYUCICHUIO PU3NYECKHUX
BEJIMYMH U IUIOMIAJIEN.
I[IpoMexxkyTOUHAasi aTTECTALMSA - KOHTPOJIbHasI padorTa
2 cemecTp 196
Paznean 5. YpaBHeHUS U HEPABEHCTBA
Conepsxkanue yueOHOro MaTepuasa 1,2,3
Tema 5.1.
YpaBHeHus u YpaBHeHus U CHCTEMBI YPABHEHMH. Panuonansneie,
HepaBeHCTBA HMppalMoHaIbHbIE, MOKA3aTEIbHbIE U TPUTOHOMETPUUECKUE YPaBHEHHS




KOOPJMHATHOM TIJIOCKOCTM MHOXKECTBA PEIICHUM YpaBHEHUH U
HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaausbie 3aJa4n [IpumeHeHne  MaTeMaTHYECKHUX
METOIOB JIJIsl PEIICHMS COJIePKATEIbHBIX 3a1a4 U3 Pa3IMYHbIX 00J1acTe
HayKu W TIpakTuku. HHTeprperanus pesyibraTa, Y4YeT pPeajbHbIX
OTpPaHUYCHUM.

IpakTnueckue 3anaTusi. Kopuu ypaBHeHuii. PABHOCMIBHOCTB 8
ypaBHeHMi. I Ipeobpa3oBanue ypaBHEHUH.
Paznea 6. KomOuHaTOpHKa, CTATUCTHKA U TEOPHsi BEPOSATHOCTE
Tema 6.1. Conep:xanue y4eOHOT0 MaTepHuaia 1,2,3
DJIeMEeHTBI
KOMBHHATOPHK OcHoOBHBIE _TOHATHA K0M6I/IHaT0pI/IKI/I.U 3ajauyn Ha IMOACYET 4YHUCia 8
" pa3MelleHui, MepecTaHOBOK, coueTaHuid. Permenue 3amay Ha mepedop
BapuaHToB. ®opmyna OuHoma Hrrotona. CBoiicTBa OMHOMUHAIBHBIX
ko3 uimenToB. Tpeyronpauk [lackais.
IIpakTHyeckue 3aHATHS 10
Ucropust pa3BuTuUs KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTUCTUKHU U UX POJIb B PA3IMUHBIX cdepax YeJI0BEYECKON
KU3HEAEATEIIbHOCTH. IIpaBuia KOMOWHATOPUKH. Pemenue
KOMOMHATOPHBIX 3a7ad. Pa3MmelneHus, coueTaHuss U TEepPEeCTAHOBKH.
bunom Herorona u tpeyronsHuk [lackans. [Ipuknansasie 3anaun.
Tema 6.2. Conepxanue y4eOHOTr0 MaTepuaja 1,2,3
JIeMEeHThI
reopun CoObiTHE, BEPOSTHOCTH COOBITHS,  CJIOXKEHUE W yMHOXCHHE 8
BepOSITHOCTC BeposiTHocTel. lloHsiTHEe O He3aBUCUMOCTHM COOBITHHA. JlUCKpeTHas
Cly4dailHas BeEJIMYMHA, 3aKOH €€  pacrpenesieHus.  Yuciosble
XapaKTEPUCTUKH JUCKPETHOM CIIy4allHOU BEJIMYUHBI.
[ToHsiTHE 0 3aKOHE OOJIBLIKX YKCET.
IpakTuyeckue 3ausaTus Kinaccuueckoe onpeneneHne BEPOSTHOCTH, 8
CBOMCTBA BEPOSATHOCTEM, TEOPEMA O CYMME BEPOATHOCTEN. Boiuncienue
BeposiTHOCTEN. [ [pukIitagHbIe 3a1aum.
Tema 6.3. Conep:xkanue yueOHOro MarepuaJjia 1,2,3
DJIeMEHTbI
MATEMATHYECKOI [IpencraBnenre JMaHHBIX  (TaOIMII, TUArPAMMBbI, TPAPUKH), 8
CTATHCTHKH reHepaibHasi COBOKYITHOCTh, BBIOOPKa, Cpe/iHee apu(MeTuIecKoe,

Meauana. [lonaTue o 3agayax MaTeMaTHYEeCKOM CTaTUCTUKU. PelieHue




MMPAaKTUYCCKUX 3aJdad C INPUMEHCHUCM BEPOATHOCTHBIX MCTOJOB.

Pasznen 7

I'eomerpus

Tema 7.1.
[Ipsimble 1
MJI0CKOCTH B
MPOCTPAHCTBE

Conep:xkanue yueOHOro MarepuaJjia

1,2,3

B3anmHoe  pacnosokeHWe  ABYX ~ IOPSAMBIX B NIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMOM M INIOCKOCTH. [lapamnenbHOCTh MIIOCKOCTEMN.
[leprieHIUKYIJISIPHOCTD IPSAMOU u IIJIOCKOCTH.
[leprieHIUKYJISIp ¥ HAKJIOHHAsA. YTOJI MEXKIY NPSIMOM M IIOCKOCTBIO.
JIByrpaHHbil yrosu. Yron Mexay IJIOCKOCTAMHM. llepnenaukynaspHOCTB
JIBYXILIOCKOCTEM. ['eomeTpuueckue npeoOpazoBaHus
IIPOCTPAHCTBA: NAPAJUIENBbHBIA NEPEHOC, CHUMMETPUS OTHOCUTEIBHO
mockoctu. [lapamtensHoe npoektupoBanue. Ilnomans opToroHanbHOM
npoekuuu. M300paxxeHne npocTpaHCTBEHHBIX (PUTYP.

IIpakTHyeckue 3aHATUSA

IIpu3HaKku B3aMMHOTO PACIIOJIOKEHUA IPSAMBIX. YTOI MEXAY IPAMBIMHU.
B3anmHoe pacnosioxkeHne NpsAMBIX W IIOCKocTed. [lepnenaukynsap u
HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXKy NMPAMOU U TJIOCKOCTBIO. TeopeMbl
O B3aMMHOM PAacCHOJIOKEHUH TPAMOM M IUIOCKOCTH. Teopema o Tpex
neprneHanKyisapax. Ilpu3Haku U CBOMCTBAa  NApalUIENbHBIX U
MEePIEHAUKYJISIPHBIX INIOCKOCTENW. PaccTosiHMEe OT TOYKHM 10 MIOCKOCTH,
OT MPSAMOU IO IUIOCKOCTH, PACCTOSHHUE MEXKIY IUIOCKOCTSIMH, MEKIY
CKPEILMBAIOIMUMUCS IPSIMBIMU, MEX]Ty IPOU3BOJILHBIMU (pUTrypaMu B
npocTpancTBe. IlapamienbHOe NPOEKTUPOBAHHE M €r0  CBOMCTBA.
Teopemao miomaan OPTOroHaJIbHONW MPOEKIUA MHOTOYTOJIbHUKA.
B3anMHoe pacnosioKeHUenpoCTPaHCTBEHHBIX (DUTYP.

10

Tema 7.2
MHOrorpaHHuKHU

Conep:xkanue yueOHOro MarepuaJjia

1,2,3

Bepuunsl, pedpa, rpanu  MHororpanHuka. [Ipusma. Ilpsamas u
HakJIOHHas mpu3Ma. [IpaBwibHas mpusma. llapamnenemumen. Kyo6.
[Iupamupa. [IpaBunibHas nupamuaa. Y cedyeHHas nupamuaa. Terpasap.

CummeTrpun B KyOe, B MapajulefienuIese, B NpU3Me U MNHpPaMHUJIE.
Ceuenus ky0Oa, npusmbl 1 nupamuibl. [IpeacraBieHue o MpaBUIIbHBIX
MHOTOTpaHHHMKaxX (TeTpa’ape, KyOe, OKTa’ape, JOJEKadape U

HUKOCadIPE).




[MpakTuyeckue 3aHATHSA 8
Paznuunbie BU/JIbI MHOTOTPAaHHUKOB. Mx MHOTOI'PaHHHUKOB.
[1;momaap MOBEPXHOCTH.
CamocTrosiTeibHAsA pa6oTa 00y4aOUIUXCH 30
- [logrotoBka noknana HaTemy «llpaBUibHBIE U TMONYIPAaBHIbHBIC
MHOTOTpaHHUKN»; [loAroTOBKA JOKIana HA TEMY
«KoHnueckue ceueHust U UXIPUMEHEHUE B TEXHUKEY.
Tema 7.3. Teaaun | Conepxxanue yueOHOro Mmatepuasia 1,2,3
MOBEPXHOCTH =
e — [unuuap u KoHyc. YcedeHHbId KOHyc. OCHOBaHME, BBICOTA, OOKOBas 6
OBEPXHOCTh, OOpasyromas, pas3BepTka. OceBble CEUEHHUS U CEueHus,
napajuienbHbele ocHoBaHuIO. lllapu cdepa, nx ceuenus. KacarenbHas
TJIOCKOCTH K cdepe.
IIpakTyeckue 3aHATHS 8
Bunbl cummertpuit B mpoctpancTBe. CHMMETpUs TEJ BpalleHUS
U MHOTOTPaHHUKOB.
Tema 7.4. Conepsxkanue yue0OHOro MaTepuasa 1,2,3
ﬁf)n:leezi)ﬂniﬂ b O0bem u ero uszmepenue. MurerpasbHas popmyna oobema. Gopmysibl 6
o0beMa Kyba, MpsIMOYTOJIbHOTO napasuiesienunesa, MIPU3MBI,
mwmmHapa. Dopmynsl  odbeMa mHpamMuabl U KoHyca. Dopmybl
TUTONIA/IM TIOBEPXHOCTEN MMIMHpa U KoHyca. DopMynbl oObeMa 1mapa
u  mwiomwaan cdepsl. Ilogobue Ten.  OTHOWIEHHS — MUIOHIAAEH
MTOBEPXHOCTEH M 00BEMOB MTOJOOHBIX TEJL.
IpakTHyeckue 3aHATUSA 8
Brruncnenue miomaaei 1 00LeMOB.
Conep:xanue yueOHOT0o MaTepuaia 12,3
Tema 7.5.
KoopauHaThIN [IpssimoyrosibHast (ekapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE. 8
BEKTOPbI dopMynapacCcTOSHUS MEXKIY ABYMS] TOUKAMH.

VYpaBuenus chepsl, MIOCKOCTH U NpsiMoit. Bektopsl. Moaynb BekTopa.
PaBeHCcTBO BEekTOpOB. ClI0KEHNE BEKTOPOB.

YMHOXEHHME BEKTOpa Ha 4ucio. PasnoxeHne BekTopa IO
HaIlpaBJICHUSAM. YTOJ MEXIy AByMsl BekTopaMu. [Ipoekiusi BekTopa Ha
ocb. Koopaunater Bektopa. CKalsipHOE NPOM3BENCHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB MPH PELIEHUH MAaTEMATUYECKUX




U IIPpUKJIAAHbIX3aaa4.

IIpakTHYeckue 3aHITHS 8
Bekropsl. [leiicTBus ¢ BektopamMu. JlekapToBa cUCTEMa KOOPAUHAT
B IIPOCTPAHCTBE. Y PaBHEHUE OKPY>KHOCTH,CHEPHI, MIIOCKOCTH.
Paccrosaue mexny Toukamu. J[eCcTBUS ¢ BEKTOpAMU, 3aJaHHBIMU
kKoopanHaTaMu. CKaliIpHOE TPOU3BEACHUE BEKTOPOB. BekTopHOE
YPaBHEHHE MPSIMOM UTLTOCKOCTHU. VICTI0/Ib30BaHHE BEKTOPOB IIPHU
JIOKA3aTENbCTBE TEOPEM CTEPEOMETPUMU.

Koncyabranuu 2

IIpoMeskyTOUYHAS aTTEeCTANUSA -IK3aAMEH 8

JUi XapaKTepUCTUKH YPOBHS OCBOEHHS Y4€OHOTO MaTepHalia UCIONb3YIOTCS CIeIyIOIINe0003HaYeHUS:

1. - 03HaKOMUTENBHBIN (y3HABAHHE U3YYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpOAYKTUBHBIHN (BBIIIOJHEHHUE JESATEIILHOCTH IO 00pa31y, HHCTPYKIUU, METOINYECKUMPEKOMEHTALIUSM WM 10T PYKOBOCTBOM
IIPENOIAaBATENSA);

3. - IPOAYKTUBHBIN (IJJAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICATESILHOCTH, PEIICHNE MTPOOJIEMHBIX, CUTYallHOHHBIX
3aaHUM ).




2.3 XapaKkTepucTHKA OCHOBHBIX BUA0OB Y4eOHOI 1eSiTeIbHOCTH 00y4alonXcs

Copnep:xxanue XapakTepucTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTY€HTOB(HA yPOBHE
o0y4eHust Y4eOHBbIX J1efiCTBHIA)
O3HakOMJIEHHE C pOJbI0 MaTeMaTUKHM B HayKe, TEXHHKE, SKOHOMHKE,
Brenenue MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKON NesiTeIbHOCTH. O3HAKOMIICHUE

C LEJISIMH W 3aJja4aMK M3Y4YeHUs MaTeMaTUKH Mpu ocBoeHnu npodeccuiit CI1O u
cnenuanbHoctel CIIO.

1. AITEBPA

Pa3BuTHE NOHIATHAO
Uunucjae

Beimonnenue apudmMeruueckux NEMCTBUN HAJ YUCIAMH, COYeTas YCTHbIE H
NUCbMEHHBIE IpueMbl. HaxoxaeHue NpUONMKEHHBIX 3HAYCHUM BEIMYUH MU
MOTPEUIHOCTE BBIYMCICHUH (a0COMIOTHOM H OTHOCHUTENBHOW); CpaBHEHUE
YHCIIOBBIX BbIpakeHUi. Haxoxnenune

olMOOK B IMpPEeoOpa3OBaHUAX M BBIYUCICHUSAX (OTHOCUTCS KO BCEM ITYHKTaM
MIPOTPaMMBI).

Kophu, crenenn,
siorapugmsi

O3HakoMJICHUE C TIOHATHEM KOpHS N-U CTENEeHW, CBOWCTBAMU paJUKaIOB U
MpaBWJIaMU CpaBHEHUsS KOpHEW. DOpMyJIMpOBAHHE ONPEACICHUS KOPHS U
CBOWCTB KOpHEW. BblunciieHHE M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE MPUKUIKH
3HaueHus: KopHs. [IpeoOpa3oBaHME 4YHUCIOBBIX W OYKBEHHBIX BBIPAXKCHHM,
CoJiep>KalllnX pafuKanbl. BelmomHeHue pacueToB Mo (opMyliaM, COAEpKalluM
paguKabl, OCYIIECTBIsAsI HEOOXOAUMBIE TMOJCTAHOBKH M IpeoOpa3oBaHMUs.
OnpeneneHre paBHOCUIBHOCTH  BBIPAKEHUMH C  paaukaiamu. PeleHue
UPPALMOHANIBHBIX  ypaBHEHMU. O3HAaKOMJIEHUE C TIOHSATHEM CTENEHU C
JICHCTBUTEIbHBIM TMOKa3aTeneM. HaxoxaeHue 3HAauYeHWH CTENEeHHW, HUCIOIb3YA
Mpy HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPENCTBA. 3aMKChIBAHUE KOpPHSA N-id
CTENEHW B BHUJE CTENEHH C JPOOHBIM TOKaszaTreleM U  HaoOOpOT.
DopmMyJIMPOBAHUE CBOMCTB CTEINEHEW. BhIUnCIIEHHE CTENEHEN ¢ palMOHAIbHBIM
MOKa3aTeJIeM, BBIITOJHEHUE MPUKUKN 3HAYEHUS CTETIEHU, CPABHEHUE CTETICHEH.
[Ipeobpa3oBaHre YHCIOBBIX W OYKBEHHBIX BBIPAKECHHM, COAEPIKALIUX CTETICHH,
MpUMEHssI CBOMCTBa. Pemienne mokazaTenbHBIX ypaBHeHUH. O3HaKOMJIEHHE C
IPUMEHEHUEM KOPHEHM M CTENEHEHd NP BBIUKUCICHUM CPEIHUX, JCJICHUU
OTpe3Ka B «30J0TOM CE€YECHHH». PelleHue NpUKIagHbIX 3a7ad Ha CIIOXKHBIE
MIPOLIECHTHI.

IIpeodpa3oBanue
ajiredpanyecKux
BbIPAXKEHH U

Brinmonnenue npeobpa3zoBaHuii BIpaykeHHH, IpUMEHEeHNe GOpMyII, CBA3aHHBIX
co cBoiicTBaMu creneHeil u jgorapudmoB. OnpeneneHrneodaacT JOMyCTUMBIX
3HA4YeHUH JTOTapu(PpMHUUECKOTO BBIPAKEHHUS.

Pemenue norapudmMuyueckux ypaBHEHUH, YIJIOB TOBOPOTA U OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYToJIbHUKA HOOBSICHEHHE UX B3aUMOCBSI3H.

2. OCHOBBI TPUTOHOMETPUHA

(OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHYCCKUX TOXICCTB JJIA
BBIUMCJICHUS 3HAUCHUH TPUTOHOMCTPUICCKUX (byHKI_[I/II\/'I 1o OHHOﬁ us3

HHX.

IIpeoOpa3oBanus
npocrenmux
TPUTOHOMETPHYECK UX
BbIPAKEHN I

N3ydyeHne ocHOBHBIX (OPMYT TPUTOHOMETPUH: POPMYJIIbI CIOKEHUS, YABOCHHUS,
npeoOpa3oBaHusl CyMMBbl TPUTOHOMETPHUUYECKUX (DYHKIMI B NpOHU3BEIEHUE U
MPOU3BEICHUST B CYMMy M TNPHUMEHEHHUE IIPU BBIYKMCICHHHM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHHMSI M yHpolleHHs ero. (O3HaKOMIIEHHE CO
CBOMCTBAMH CHMMETPHUH TOYEK

Ha GHHHHqHOﬁ OKPYXHOCTH W TPHUMCHCHUC HUX [JIA BbIBOJA q)OpMyJ'I
IIPpUBCACHUA.




Pemenne mno d¢opmynraM U TPUTOHOMETPUUECKOMY  KPYTY

Ipocreiimne MPOCTEUIINX TPUTOHOMETPUUYECKHX ypaBHeHHH. [IpuMeHeHHe OOIMX METOIOB
TPUTOHOMETPHYECKHE |pelieHUs ypaBHEHUW (NMpPUBEICHHE K JIMHEHHOMY, KBaJApPaTHOMY, METOJ

YPaBHCHUS U pa3joKeHUsT Ha  MHOXUTENIM, 3aMEHbl IIEPEMEHHOH) TIpU  PEUICHUH
HEPABCHCTBA TPUTOHOMETPUUYECKUX YpPABHEHHUI.

YMeHue oTMeyaTb Ha Kpyre pelIeHUs NPOCTEHMIIMX TPUTOHOMETPUUYECKUX

HEPaBEHCTB.

O3HakomiieHne C  IOHSATHEM 00paTHBIX TPUTOHOMETPUYECKUX
ApKcnnyc, GbyHKIHi. W3yuenue onpeneneHuii apkCUHyca,  apKKOCUHYcCa,
ApPKKOCHHYC,

APKTAHI€HC YHCJIAa

apKTaHTeHca 4yucia, popMyInpoBaHUE HX, H300paKEHNE HA €AMHUYHOM
OKPY>KHOCTH, IPUMEHEHNUE IIPU PELLICHUU YPaBHEHUH.

. ®YHKIIAU, UX CBOMCTBA U TPA®UKHA

®yukuuu. [lonsarueo
HeNpepbLIBHOCTH
byHkuun

O3HakOMJIEHHE C TIOHATUEM INEPEMEHHOW, IpHUMEpamMH 3aBUCUMOCTEH MEXAY
nepeMeHHbIMH.  O3HakOMJIEHHE ¢  TOHATHEM Tpaduka, OmpeaeseHue
NPUHAIIISKHOCTH TOYKH Tpaduky ¢yHkuud. Ompenenenue 1o ¢dopmyse
MPOCTEHIIel 3aBUCUMOCTH, BHIa e¢ rpaduka. Beipaxkenue no gopmyie oaHON
nepeMeHHol depes npyrue. O3HaKOMIICHHE C OTpesesieHneM (pyHKIuu,

dbopmynupoBanue ero. Haxoxmaenue obnactu onpeaeieHust 1 00JacTi 3HAYCHHN
GbyHKIIH.

CsBoiicTBa

pyHKumu.
I'paduyeckas
HHTepHpeTanus.

IIpumepsl
(QYHKIMOHAIBHBIX
3aBHCHMOCTEI B
peasibHBIX Mpoueccax u

O3nakomiieHHE C TpuMepaMy (YHKIHOHAJIBHBIX 3aBHCHUMOCTEH B peajbHBIX
mpoueccax M3 CMEXKHBIX JIUCUUIUIMH. O3HaKkoOMJIEHHME C JIOKa3aTelbHbIMU
pacCcyKIeHUSIMHA HEKOTOPBIX CBOWMCTB JIMHEHHON W KBaJpaTHYHOW (YHKIIHH,
MIPOBEJICHUE MCCIIEOBAHMS JIMHEUHOM, KYCOYHO-IMHEWHOM, TPOOHO-TMHEHHON 1
KBaJpaTU4HON (yHKUMH, mocTpoeHue ux rpadukon. IlocTpoeHue u ureHue
rpapukoB ¢ynkuuit. MccnenoBanue ¢ynkuuu. CocraBieHne BHIOB (PYyHKIIHMIMA
[0 JaHHOMY YCIOBHIO, PEIIEHHE 3aJad Ha DJKCTpeMyM. BelnonHeHue
npeoOpa3oBanuil rpaduka GyHKIHH.

SIBJICHUSAIX
Oo0parHbIe N3yuenne noHaTus oOpaTHON (GyHKINH, ONpeAeTIeHUEe BUIa U TIOCTPOEHHUE
pyHKIHT rpaduka o0paTHON (HYHKIIMH, HAXOXKICHHUE €€ 00JIacTH OTNpeieNIeHUs U 00J1acTh
3Ha4yeHui. [Ipumenenmne cBOMCTB GyHKIMN PU MUCCIIEJOBAHUU YPaBHEHUH 1
pelIeHnH 3a1a4 Ha SKCTpeMyM. O3HaKOMJIEHHUE C MOHSATUEM CJI0KHON (QYHKIIMH
Brruucnenue 3HaueHuil (QyHKIUMNA 1O 3HaYeHUI0 aprymeHta. OmnpeneneHue
MOJIOKEHUS TOUKU Ha Tpaduke Mo ee KoopaAnHaTaM U HaoOopoT. Vcrnonb3oBaHue
CBOMCTB (YHKIMI 11 CpaBHEHUs 3HAYEHUIl cTerneHed U JorapupMosB.
CreneHnnslie, [Toctpoenue rpaduKoB CTENEHHBIX W Jorapupmuyeckux QyHkuid. Pernenue
nokasareJibHbIe, MOKa3aTeIbHBIX U JIOTApU(MUYECKUX YpAaBHEHUN M HEPABEHCTB 0 M3BECTHBHIM

Jiorapupmuueckue u
TPUTOHOMETPHYECK He
bynxuun.

O0partHble
TPUTOHOMETPUYECK He
byHkuun

anroputMaM. (O3HAaKOMJIEHHE C TIOHATHEM HENPEPBIBHOW IEPUOANYECKON
¢ynkuuu, (opMyIHMpOBaHHE CBOICTB CHHyca M KOCHHYCA, IOCTPOCHHE HX|
rpa¢ukoB. O3HaKOMJIEHHE C TIOHATHEM TapMOHUYECKHUX KOJeOaHW ¥
NpUMepaMu FapMOHUYECKHUX KoJeOaHWH JJIsl ONMCaHMs MPOLEeCCOB B (hU3HKE U
apyrux — obnmactsx  3HaHMSA. O3HaKOMJIEHME C  TOHSATHEM  pa3pbIBHOMN
nepuou4eckoil pyHkuu, GopMyIHMpOBaHHE CBOWCTB TAHT€HCA M KOTaHIEHCA,
noctpoeHne ux rpadpukoB. [IpuMeHeHHEe CBONUCTB (QYHKIUWA M7 CpPaBHEHMUS]
3HaYeHUH TPUTOHOMETPUYECKHX (YHKIMHA, pPEUIeHUs TPUTOHOMETPHUECKUX
ypaBHeHui. [loctpoenue rpadukoB oOpaTHBIX

TPUTOHOMETPUUYECKUX (YHKIMIA M oOmpeaereHue Mo rpadukaM HX CBOMCTB.

BrimotHeHne ipeodpa3oBaHus rpauKoB.




4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeLHOCTH

O3HakOMJIEHHE C TOHATHEM YHCIOBOM IIOCIEJOBATEIBHOCTH, CIIOCO0aMU ee
3aJaHus, BBIYMCICHUSMHU ee uieHOB. (O3HakOMJICHHE C TIOHATHEM Ipefelna
nocienoBarenbHOCTH. O3HAKOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEUHOTO
YHUCIIOBOTO psiia Ha MPUMEPE BBIYUCICHHUS CYMMbBI OECKOHEYHO YyOBIBArOIIeH
reOMEeTPUYECKO mporpeccuu. Pemenue 3agad Ha NpUMEHEHUE (OPMYIIBI
CYMMBbI O€CKOHEYHO YOBIBAIOIIEH Tr€OMETPUUYECKON MTPOrPECCUHU.

IIpousBoanas u ee
NpHUMEHeHHue

O3HakOMJICHHE C TOHSITHEM MNPOW3BOAHOW. M3ydeHune u QopmynupoBaHue ce
MEXaHUYECKOTO U T€OMETPUYECKOTO CMbICIIA, H3YYCHHUE aJITOPUTMA BBIYUCIICHUS
NPOM3BOJHONW Ha TMPHMEPE BBIUMCICHUS MTHOBEHHOW CKOPOCTHM M YIJIOBOTO
ko3 dunmenta kacarenpHoi. CocTaBlIeHHE ypaBHEHHs KacaTelbHOW B 0OIIeM
BUZE. YCBOGHHE TMpaBwil JU(QEepeHINpOBaHUs, TaOIUIBI MPOU3BOIHBIX
dJIEMEHTApHBIX (PYHKIUH, NpuMeHeHue sl auddepeHnnpoBanus (YyHKIHH,
COCTaBJICHUSI YpaBHEHHs KacaTelbHOW. V3ydeHue TeopeM O CBSI3U CBOMCTB
GyHKIMU W TPOM3BOIHOW, (opMmynupoBka wux. [IpoBeneHHEe € MOMOIIBIO
NPOM3BOIHOW HCCIeNOBaHUA (YHKIWHU, 33aJaHHON (opMynon. YcCTaHOBIEHUE
CBSI3M CBOWCTB (PYHKIMM M TPOM3BOAHOM 1O ux rpadukam. [IpumeHenue
NOPOM3BOMHOW  JUUIsl  PEHICHWs  3a7ad Ha  HAXOXKICHWE  HauOOJBILIETO,
HAMMEHBIIIETO 3HAYCHUS M Ha HAXOXKJICHHUE IKCTPEMyMa.




IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM HWHTErpajia U mepBooOpazHoil. M3ydeHue mpaBuia
BBIUUCIICHUST TIepBOOOpa3Hoil m Teopembl HpioTona — JleiiOnuna. Pemenue
3aJjad  Ha CBfA3b IIE€pPBOOOpAa3sHOM U €€ INPOU3BOJHOM,  BBIUMCIICHHE
NepBOOOPA3HOM sl AaHHOW (DYHKIIHH.

Pemenune 3amau Ha [OpPUMEHEHHME MHTErpajga Uil BBIUMCIICHUS

(U3NYECKUX BETMYMH U TUIOIIAACH.

5. YPABHEHUS U HEPABEHCTBA

YpaBHeHusI MCHCTEMBbI
YPABHEHHIA.
HepaBencrBa u
CHCTEMbI HEPABEHCTB ¢
AByMsIlepeMeHHbIMU

O3HakoMJIEHHE C MPOCTEHIIMMHM CBEICHUSIMH O KOpHSX ajnredpandyeckux
YPaBHEHUH, IOHATUAMHU HWCCICAOBAaHUS YPABHEHUW W CHUCTEM YPaBHEHHH.
N3ydyeHune Teopur paBHOCWIBHOCTH ypaBHEHUH M ee mpuMeHeHus. IloBropenue
3alUCH  PEUICHHs CTAaHJAApPTHBIX YpaBHEHWH, NPUEMOB TNPEoOpa3OBaAHHS
YpaBHEHMH I CBEACHHMA K CTaHAAPTHOMY YypaBHEHHIO. Pemenue
palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIBbHBIX W TPUTOHOMETPHUUYECKUX
ypaBHeHUH U cucteM. Mcnonb3oBaHue CBOMCTB M TIpaduKoB (QYHKUUH a7s
peuieHuss ypaBHEeHMU. [loBTOpeHHME OCHOBHBIX NPHEMOB PEIICHUS CHUCTEM.
Pemenne ypaBHeHHMII ¢ TNpUMEHEHUEM BCeX MPUEMOB (Pa3lIOKEHHUsS Ha
MHOXXHUTEJIM, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJICTAHOBKH, TIpapUIecKOro
MeToza). Pemenne cucreM ypaBHEHMH € MPUMEHEHUEM pa3IMUYHBIX CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHK BONPOCAMM PELIEHUS HEPABEHCTB M HCIIOJIb30BAHUE
CBOWCTB U rpaukoB (QyHKIMIA NpU pelICeHUN HEPABEHCTB. PelleHre HepaBeHCTB
U CHCTEM HEpaBEHCTB C INPUMEHEHUEM pa3Iu4HbIX crocoboB. [IpumeHnenue
MaTEMaTUYECKUX METOJOB Ul PEIIECHUS COAEPKATENIBHBIX 3a/1a4 U3 Pa3IM4HbIX
obmacTeil HayKd W TMPaKTHKH. VHTEpHpeTHpOBaHWE pPE3yIbTAaTOB C

Y4C€TOM PCAJIbHBIX OrpaHquHHﬁ.

6. 2JIEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEU U

CTATUCTUKHU

OcHoBHbIC NOHATHSA
KOMOMHATOPUKH

WN3ydyenue mpaBuina KOMOMHATOPUKM M TNPUMEHEHHWE TpU  PEIIeHUU
KOMOMHATOPHBIX 3aja4. PemeHne KOMOMHATOPHBIX 3a/1a4 METOJIOM mepebopa u
[0 MpaBwily yMHOXeHMs. O3HAKOMJIEHHE C TIOHATUSMU KOMOWHATOPUKHU:
pasMelleHUsIMHM, COYETaHMUSMHU, MEpPecTaHOBKaMU U  QopMylaMu Uid  HX
BblunciaeHus. OObsCHEHME U TNpuMeHeHue (opMyn Ui  BBIUYHCICHUS
pa3MelICHN, NEPECTAHOBOK U COYETAHMM NMPHU pelIeHnH 3a1ad. O3HaKoMIICHHE
¢ OunHomoM Hpiorona u TtpeyroiabHukoMm Ilackans. Pemienue mnpakTudeckux
3aJ]a4u C UCIOJIb30BaHUEM MOHATHH U MTPaBUJI KOMOMHATOPHUKH.

DJIeMeHTBI TEOPUH
BEPOATHOCTEM

N3yueHnne KIacCHYECKOTO OIpPEIENICHHUs] BEPOSTHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBl O CYMME BeEpOSATHOCTEH. PaccMoTpeHnme npuMepoB  BBIYHCICHUS
BEpOATHOCTEH. PelieHne 3aad Ha BBIYUCIIEHUE BEPOSTHOCTEN COOBITHI.

IIpeacrasiienue
JaHHBIX (TA0 MBI,

O3HakomiieHHE C IpelCTaBIeHHEM YHCIOBBIX  JIaHHBIX W WX
XapakTepucTHUKaMu. Perienne npakTH4eckux 3ajaad Ha 00paboTKy

YHUCJIOBBIX NaHHBIX, BBIYUCIICHHUC UX XaPAKTCPUCTUK.




AUArpaMMBbl,
rpaduxu)

7. TEOMETPUA

IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

@opMynupoBKa W  IPUBEIACHUE JOKA3aTeIbCTB  IPU3HAKOB  B3aWMHOIO
pPacnoIOKEHUs NPSIMBIX U IUIOCKOCTEN. Pacrio3HaBaHMe Ha 4yepTexax U MOJEIAX
pa3IMYHBIX CIy4aeB B3aUMHOI'O PpACIOJIOKEHHS IPSIMBIX MU  IIJIOCKOCTEW,
apryMEHTUPOBAaHUE CBOUX CyXIeHUU. @DOpMyNnHpOBaHHE  OIPEACIICHH,
IPU3HAKOB M CBOMCTB HapajuIeJIbHBIX M MEPHEHAMKYJISIPHBIX IIJIOCKOCTEH,
JBYTPaHHBIX U JIMHEWHBIX YIJOB. DBBINONHEHHWE NOCTPOEHUS YIJIOB MEXAY]|
OPSIMBIMHU, IPSIMOH M IJIOCKOCTBIO, MEXJY IUIOCKOCTSIMM [0 ONMCAHHUIO MU
pacno3HaBaHMe HX Ha Mojensx. IIlpumeHeHune TPU3HAKOB U CBOMCTB
pAacIoNIOKEHHsI MPSAMBIX U TUIOCKOCTEH MpH peuieHuu 3amad. M3o0paxeHue Ha
PUCYHKaX U KOHCTPYMPOBAHHME Ha MOJENSAX MEPIECHIUKYISIPOB U HAKIOHHBIX K|
IUIOCKOCTH, NPSIMBIX, HapauielbHBIX IIJIOCKOCTEH, YIVIOB MEXIy HpSIMON H
IUIOCKOCTBI0O U OOOCHOBaHHE MOCTpoeHHUsA. PelieHue 3amad Ha BBIUMCICHHE
reOMETPUUYECKUX BearurH. ONMCBhIBAHUE PACCTOSHUS OT TOUYKH J0 MJIIOCKOCTH, OT|
OpsMOM 10 TJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY CKpPELIUBAIOIIMMUCS
OpSIMBIMH,  MEXAY  HPOM3BOJBHBIMH  (QHUrypaMH B  IPOCTPAHCTBE.
DopMyTUpOBaHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyIlIECTBOBaHUS, CBOMCTBA). M300parkeHre Ha YepTekax U MOJEISIX PaCCTOSHUS
U 000CHOBaHUE CBOUX CyxkJaeHuW. OmpeseneHne M BBIYUCICHUE PACCTOSHHUM B
npoctpanctBe. [IpumeHenue ¢GopMyn U TEOpEM IUIAHUMETPUM JJIsl PELICHUS
3ama4y. O3HaKOMJIEHHE C MOHATHEM MapajUIeIbHOIO MPOEKTUPOBAHUS M €ro
cBoiicTBaMHi. DOPMYITMPOBAHUE TEOPEMBI O IUIOIIAAX OPTOrOHAIBHOM MPOCKIHUH
MHOroyrojpbHuka. IIpuMeHeHue Teopuu [isi OOOCHOBAaHUS MOCTPOCHUN H
BBIYMCIICHUM. APryMEHTHPOBAaHHE  CBOMX  CYXKICHMM O  B3aUMHOM
PacmoI0KEHUH MPOCTPAHCTBEHHBIX QUTYD.

MHuororpanHuKu

Onucanue U XapaKTepUCTHKA Pa3INYHBIX BHI0B MHOTOTPAHHUKOB,
NEepevnCIIeHNe UX 3JIEMEHTOB U CBOMCTB. M300paxkeHre MHOTOIpaHHUKOB U
BBITNIOJTHEHHUE ITOCTPOSHMSI Ha U300paXKEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.
Brruncnenne TMHENHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTHPOBaHUE CBOMX CYKIEHUI. XapaKTepuCcTUKa U
n300pa’keHne ceueHus!, pa3BepTKH MHOTOIPAaHHUKOB, BEIYMCICHHUE TUIOIAACH
nosepxHoctell.IlocTpoenne npocTeinx ceueHuit Ky0a, Ipu3Mbl, TUPAMUIBL.
[TpumeHenue GpakToB U CBeACHUN U3 TUIaHUMETpUU. O3HaAKOMIIEHHE CBUIaMU
CUMMETPUI B IPOCTPAHCTBE, (POPMYIHPOBAHUE ONPEAEICHUII U  CBOMCTB.
XapakTEepUCTUKa CHMMETPUM  TEJ BPAIllEHUsI U MHOTOTPaHHUKOB.
IIpuMeHeHne CBOWCTB CHMMETPUMIIPU pelIeHuH 3anad. Mcnonb3oBaHue
nproOpPEeTeHHBIX 3HAHUM I UCCIIEAOBAHMS U MOJICIUPOBAHUS HECIIOKHBIX
3aga4. M300paeHHeOCHOBHBIX MHOTOIPAaHHUKOB U BBITIOJIHEHUE PUCYHKOB I10
YCIIOBUSIM 3a]a4.




Tenau
NMOBEPXHOCTH
BpalleHUus

O3HakOMJIEHHE C BHJaMHU TeJ BpalleHus, GOpMyJIUpPOBAaHUE UX OMpEICNICHUN U
cBOKCTB. DOPMYIMPOBAHUE TEOPEM O CEUEHUHU LIAPA MIOCKOCTHIO U MJIOCKOCTH,
KacarenbHOU K cdepe. XapakTepucTHKa U U300pakeHHE TeNl BpalleHHs, UX
pa3BepTKH, ceueHHs. PenieHue 3agady Ha MOCTPOCHUE CEUECHUM, BBIYMCICHHE
JUIMH,  PacCTOsAHWM, yrjoB, Iuiomaned. [IpoBenenume  okasaTenbHBIX
pacCyXIeHHI TIpuU pelIieHUu 3anad. [IpuMeHeHue CBONCTB CHUMMETPUU NPHU
pellleHrr3anay Ha Tesa BpalleHus, komOuHanuoo Tei. M3o0pakeHue

OCHOBHBIX KPYIJIBIX TCJI U BBIIIOJIHCHHUEC PUCYHKA IO YCJIOBHUIO 3a/1a4u.

HN3mepenus B
reoMeTpuM

O3HakOMJICHHE C MOHATHSAMH IUIOIIAAU U 00beMa, aKCHOMaMU U CBOMCTBaMH.
Pemenue 3agay Ha BBIYMCICHHE IUIOINAACH IUIOCKUX QUTYp C TNPUMEHEHUEM
COOTBETCTBYIOIIUX (popmya U (akTOB U3 IIaHUMETpUU. V3yueHue teopeM o
BBIUUCIICHUH 00BEMOB IMPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a/1a4 HA MPUMEHEHUE
(dbopMyn BeIuucieHus o0bemMoB. M3yuenue ¢hopMyi A BHIYMCICHUS IIOLIaAen
[IOBEPXHOCTE MHOTOTPAaHHUKOB U TeJl BpaileHus. O3HaKOMIIEHHE C METOJ0M
BBIUMCIICHUS TUIOIIAAU MOBEpXHOCTU cdepbl. Pemienne 3amauy Ha BBIYKCICHHUE
Iionaiel MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEII.

Koopaunatsl u
BEKTOPBI

O3HakOMJICHME C TIOHATHEM BEKTopa. [3yueHue nekapTOBOM CHUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOpPAMHATAM TOYEK U
IUIOCKOCTEH, HAXOXACHHE KOOpAMHAT To4eK. Haxoxnenue ypaBHEHMM
OKpY>KHOCTH, c(hepbl, MIOCKOCTH. BBIYHMCICHHE PACCTOSHUN MEXIY TOUYKAMHU.
N3ydyeHne CBOICTB BEKTOPHBIX BEJIMYUH, IIPaBWI DPA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPABUJI HAXOXKIACHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MpaBWI [EHCTBUH C BEKTOPAaMH, 3aJaHHBIMU KOOPIMHATAMH.
[IpuMeHeHne TeopuH IIpU PELICHUH 3a7a4 Ha JIEUCTBUA C BeKTOpaMu. M3yuenue
CKaJSIPHOTO TPOM3BEINECHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHHMS IPAMOM U
m10cKOCTH. [ [puMeHenne Teopuu Ipyu PEeLICHUH 3a7a4 Ha ACUCTBUS C BEKTOPaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYMCIICHHS BEIUYHMH YIJIOB
u paccrosHui. O3HaKOMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIOJI0KEHUN IPSAMBIX HU INIOCKOCTEH C UCIIOJIB30BAHUEM BEKTOPOB.




3. YcJoBus peanu3anuu padouyeil NporpaMMsbl AUCHHUIIIMHBI
3.1. MatepuaibHO-TeXHHYECKOE 00ecreyeHue

IIpu peanuzanuu oOpazoBaTeIbLHON MporpaMmbl 1o creruaabHoctd 21.02.19
3eMIIeyCTpOKCTBO WCIIONIB3YIOTCSL  CHENYIOIIMEe KOMIIOHEHThl ~ MaTepHalIbHO-
TEXHUYIECKOM 0a3bl ISl N3YYCHHS JUCITUTUTHHEI.

VYuebnas ayautopus 5 Ha 30 MOCamOYHBIX MECT JJII IPOBEACHUS YUCOHBIX
3aHATHI BCEX BHUJIOB (B T.Y. MPAKTUYECKOMN MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHIVUBUYAJIbHBIX KOHCYJbTAIMH, TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHON aTTecTaluu
no azapecy yia. llpsaummunkoBa 1.14 ctp. 6 yueOHsit kopmyc 21. IlepconanmbHbid
KOMITBIOTEP C BBIXOJIOM B HWHTEPHET, JKpaH IS IMPOCKTOpa, JOCKAa MapKepHasd,
MPOEKTOp, 2 KOJOHKH, YYeOHBIE CTOJBI, YYCHHYECKHE CTYNbs, KIaBHATYpA,
KOMITHIOTEPHAS MBIIIIb, HATJISTHBIE TTIOCOOUS, TTAKATHI

[TomenieHue aisi CaMOCTOSITENIBHOM PabOThl 0OyYaromuxcsi, ayauropust 6, c
BBIXOJIOM B ceTh «VIHTepHET» W JOCTYyNOM B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely yHHBEpcUTeTa Mo aapecy yi. [lpsaumnukoBa n.14 ctp. 6
yueOHbIl Kopmyc 21, cnenuanu3upoBaHHas MeOelb: CTONBI YYeHHYeCcKHe — 6 miT.,
ctynmbss — 12. TexHuueckwe cpeacTBa oOydeHHs W MmaTepuaisl: [lepcoHabHBIC
KOMITBIOTEPHI C BEIXOJIOM B MHTEPHET — 6 IIT.

[lomenienne naasi caMOCTOATENbHOM paboThl oOydaromuxcs — lLleHTpasibHas
HayuyHas Oubnmoreka umenu H.W. XKeneznosa mo aapecy JlucTtBeHHuuHas ajuies, 2,
KOpIl. 1, — ynTanbHbIe-KOMIBIOTEPHBIE 3aJbl (HAa 50 MOCagOYHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeuens He 00XxX00UMBIX KOMNIEKMOE JUUEH3ZUOHHO20 RNPOCPAMMHO0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckunid.

3.2. Y4yeOHasi iuTepaTypa u pecypchbl HH(POPMAIMOHHO-00Pa30BaATENbHOI
cpelibl YHUBEPCUTETA, BKJIIOYAs NepeYyeHb Y4eOH0-MeTOINYeCKOro odecnedeHust
JJIS1 CAMOCTOSITE/IbHOI PatoThl 00YYAKOIIMXCS MO TUCIUIJIMHE

OcHoBHas JauTepaTypa:

1. Maremaruka. [Ipaktukym: yueOHOE mocoOue Jyisi cpeaHero mpodecCuoHaIbHOTO
obpazoanusi / O. B. TatapuukoB [ ap.]; mox  oOmed  penaxiuen

O. B. TarapuukoBa. — MockBa: M3narensctBo FOpaiit, 2021. — 285 c. —

(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

anekTpoHHbIH // OOpa3oBaTenbHas miatgopma FOpaiit [cair].



2. Maremaruka: yd4eOHUK Jisi CpeAHEro MpoQecCHOHAIBHOTO o0pa3oBaHus /
O. B. TarapuukoB [u 1p.]; mox oOmed penaknueir O. B. TarapHukoBa. —
Mocksa: UzmarensctBo FOpaiit, 2021. — 450 c¢. — (IIpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct: 3aeKTpOHHBIH [/
Oo6pazoBatenbHas wiargopma FOpaiit [caiiT].

JlonoJiHUTEIbHAS JTUTEPATYpA:

1. [lIumaueB, B. C. Marematuka: y4eOHMK ¥ TIPAKTUKYM JUISI CPEIHETO
npodeccronansHoro  obpaszoBanusi /  B. C. [llumaueB; moxm  penaxiuei
A. H. TuxonoBa. — 8-¢ uzg., nepepad. u non. — Mocksa: U3natenscTBo FOpaiiT,
2021. — 447 c¢. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-
13405-6. — Tekcrt: anektponHbIi // O0pa3oBarenbHas iardopma KOpaiT [caiit].

Y4eOHo-MeTOoAuYeCKHE MATEPHAIbI:

1.Meroanueckue  yKazaHWs K  MPaKTHUYECKUM/JabopaTOpHbIM  paboTam
(Onextponnbiii pecypc)/ Koporun HO.U., T'opoxoB JI.B., — MockBa: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

Humepnem — pecypcul

OnextpoHHO-0nOmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizea
(manee DbC) caiit www.library.timacad.ru

Hayunas snextponnas oubaroreka «KubdepJlennnkay - https://cyberleninka.ru/
CereBas dJIeKTpOHHAs OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJBHOM JUCHUIJIAHBI

Kontpons wu

OLICHKAa

pE3yNbTaTOB

OCBOCHMU

y4eOHOro  Impeamera

OCYHCCTBIIACTCA IPCIIOAaBaTCIICM B IIPOLCCCE IMPOBCACHUS IMPAKTHYCCKUX 33H5[TI/II>1, a

TAKIKC  BBIIIOJIHCHUA

00yYaIOIIMMUCS

UCCJIeIOBaHUM, B OopME KOHTPOJIBbHOM pabOThI, IK3aMEeHA

HHAWBUYAJIBbHBIX

3a/IaHUM, TPOEKTOB,

Pe3ynbratel 00ydeHus

Kpurepun oneHku

MeToabpl OLIEHKHA

- chOpMHPOBAHHOCTh
IIPEACTABICHAN 0
MaTeMaTUKe Kak
YHUBEPCATHLHOM SI3BIKE
HayKH, CpeICTBE
MOJICJIMPOBAHUS  SBJICHUM
U TPOIECCOB, HACIX U
METOJIaX MaTEMATUKU;

-IOHUMAaHUE 3HAYUMOCTHU
MAaTEMAaTUKH JJ1s1 HAy4YHO-
TE€XHOJIOTUYECKOTO
nporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIEHUSI K MaTEMAaTHUKE
Kak K YacTH
o011IeYeI0BEYECKOM
KYJbTYpBI yepes
3HAKOMCTBO C HCTOpHUEHN
pa3BUTHUS MaTEMaTHKH,
ABOJTIOIHEH
MaTeMaTUYECKUX UICH;

-pa3BUTHE
MBIILICHUS,
MIPOCTPAHCTBEHHOTO
BOOOpaxeHus,
AJTOPUTMUYECKOU
KyJIbTYpPbl, KPUTHYHOCTH
MBIIIJICHUST Ha YpPOBHE,
HEO0XO0IUMOM IS

Oymymieit

JJOTNYCCKOI'O

Conepxanue U 00BEM
MaTepuana, MOAJIEeXKallero
IIPOBEPKE,  OMNpPEAEIIIETCS
POrpamMMoOi U Y4EOHUKOM.
BrisiBneHre MOHOTHI,
POYHOCTH YCBOCHUSA
O0Oy4arOIIMMUCS TEOPUU U
yMEHHE TIPUMEHSTH ee Ha
IPAKTHUKE B 3HAKOMBIX U
HE3HAKOMBIX  CUTyalUsX.
VYuuTtbIiBaeTCs IOKa3aHHbIE
CTYACHTaMHM 3HaHUS U
ymenust. OneHka 3aBUCUT
OT HaJU4us U Xapakrepa

ITOrPELIHOCTEN,
JIOTTYIIIEHHBIX
00yJaroImMUMHUCH.

Cpenu MOTPEIIHOCTEN
BBIJICIISIFOTCSL  OIMUOKH |
HEIOYETHI. OmoKou
CUMTACTCS  TMOTPEITHOCTD,

CCJIM OHa CBUACTCIBCTBYCT
O TOM, 4YTO CTYIACHT HC

(0): N0 (S OCHOBHBIMU
3HAHUSIMHU 151 (nm)
YMEHHSIMHU, YKa3aHHBIMU B
nporpamMe. Henoueramu

CUHUTAIOTCA IMOIrPCIIHOCTH,
KOTOPBIC HC IIPUBCIN K
HCKaXXCHHNIO CMBICJIa

MOJIYYEHHOTO Ouenka

TeKylmuii KOHTPOJIb:

- OIIPOC YCTHBIN
(ppoHTaTBHBIH);

- TECTUPOBAHUE;

- BHIIIOJTHEHUE
MCbMEHHON paboTHlI;

- BBITIOJTHEHUE
IPaKTUYECKON padOThI
(uHIuBUAYaTbHAs hopma
paboThI)

[IpomexyTounas
aTTectanus B popMme:

1 cemecTp KOHTpOJIbHAS
paboTta

2 CEMECT) - DK3aMEH.

Merton npoBeneHus
MIPOMEKYTOUHOU
aTTecTalluu 2 ceMecTpa:
BBITIOJTHEHUE
AK3aMEHAI[MOHHOTO
KOMIUIEKCHOTO 3aJIaHusI




poQeCCHOHATHHOM

NEeSATEeTLHOCTH, TUTS
MIPOJTOJKCHUS
o0pa3oBaHuUs u
caMmo00pa3oBaHus;
-OBJIaJICHUE
MaTEeMaTUYECKUMHU
3HAHUSIMU W YMEHUSIMH,
HEO0OXO0ITUMBIMU B
MOBCEAHEBHOM KU3HU, IS
OCBOCHHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX
JTUCIUTUINH ¥ TUCIUILIAH
po¢heCCUOHAIBHOTO
UK, I TOTYYCHUS
o0Opa3oBaHuUs B 00JIaCTAX,
HE TpeOyrommx
yIIIyOJIeHHOM
MaTEMATUYECKOMN
MTOATOTOBKH;

-TOTOBHOCTH u
CIIOCOOHOCTH K

o0pa3oBaHHIO, B  TOM
qucjae camMooO0pa3oBaHUIO,

Ha  TMPOTSDKEHUH  BCEU
KU3HU, CO3HATEJIbHOE
OTHOIIICHUE K
HETIPEPHIBHOMY
00pa30BaHUIO KaK
YCIIOBUIO YCIICIIHOU
poheCCHOHAIBHOM u
0O0IIIeCTBEHHO
NEATEIIbHOCTH;
-TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOCTOSITEIIbHON
TBOPYECKOM 51

OTBETCTBEHHOU

OTBETa Yy4yallerocs IMpu
YCTHOM Y NUCHBMEHHOM
ompocax, MPOBOJUTCS IO
MIATHOAJNIBHOM  CHCTEME.
[IpenonaBarens MOJKET
MOBBICUTh ~ OTMETKY  3a
OpUTHMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTHHAILHOE
pelieHue 3a1aun, KOTOphie
CBUJICTEIILCTBYIOT 0
BBICOKOM YPOBHE BJIa/ICHUS
HH(POPMAITMOHHBIMHU

TEXHOJIOTUSMH YUaIlllUMCH,
3a pelieHue OoJsee
CIIOXKHOM  3aJaud  WIH
OTBET Ha 00JIee CIIOKHBIN
BOIIPOC,  MPEJI0KECHHbIC
CTYJICHTY JOMOJHUTEIBHO
II0CJ€  BBIOJIHEHHUS
OCHOBHBIX 3aJIaHUI.

um

OueHka yCTHBIX OTBETOB.
"OTauyHo" - €Clii CTYJICHT
IIyOOKO U MPOYHO YCBOWJI
MIPOTPAMMHBIM  MaTepUall
HcuepnbiBaronie,
MOCJIEIOBATENBHO,
rPAaMOTHO U  JIOTHYECKHU
CTPOMHO €ro M3JIaraeT, He
3aTpyAHSIETCS C OTBETOM

npu BUJIOM3MCHCHUU
3aJIaHusl, CBOOOJTHO
CHPABIISICTCS C 33Ja4aMU U
MPAKTHYCCKUMHU

3aJIaHUSIMH, NIPaBHIILHO
O00OCHOBBIBAET TMPHUHSITHIC
peleHus, yMeeT

CaMOCTOSITEIILHO 00001aTh
W W3JIaratb MaTepHal, He




NEeATEbHOCTH;
-TOTOBHOCTh K
KOJUIEKTUBHOM pabore,
COTPYJHUYECTBY co
CBEPCTHUKAMU B
00pa3oBaTEILHOM,
OOIIIECTBEHHO  ITOJIC3HOM,
y4eOHO-
HCCIICIOBATEILCKOM,
IPOEKTHOW U JAPYIUX

BUJAX JICATEILHOCTH, -

YMEHHE CaMOCTOSITEIIBHO
OTIpeNeNATh EeH
NeSITeTbHOCTU u
COCTaBJISITh TUJTaHbI
NEeSITEBHOCTH;
CaMOCTOSITEJIbHO
OCYIIECTBJISTH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
JeSITEBHOCTD;
UCIIOJIb30BaTh BCE

BO3MOKHBIE PECYPCHI JIsI
JIOCTHIKEHHUSA
IIOCTABIICHHBIX IEelIeH U
peanun3anuu IUIAHOB
NESATEeTLHOCTH; BBIOUPATH
yCIEIIHbIE CTpaTeruu B
Pa3JIMUHBIX CUTYAIUSX;

-YyMEHUE  IPOJYKTHUBHO
oOmmaThcs u
B3aNMOJEHUCTBOBATh B
rporecce COBMECTHOM
NEeATEeIbHOCTH, YIYUTHIBATh
MO3ULIIHU TPYTUX
Y4aCTHUKOB
NESTEIbHOCTH,
3¢ dexTuBHO  paspeaTh

JIOTTyCKasi OMMOOK.

"Xopoiio" - eciau TBEpIO
CTYZIEHT 3HAET
IIPOTPAMMHBIM  MaTepHal,
IPaMOTHO U MO CYIIECTBY
U3JIaraeT ero, HE
JIOITyCKAeT CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha
BOIIPOC, MOXKET MPABUIBLHO
MPUMEHSTh TEOPETUUECKUE
MOJOXKEHUSI U BIJIAJICET
HEOOXOJIMMBIMU YMEHUSIMU
u HaBBbIKAMHU npu
BBITIOJTHEHUHU
MPAKTUYECKUX  3aJaHUM.
"V noBnerBoputenpbHO" -
€CIM  CTYJIEHT  YCBOMWII
TOJBKO OCHOBHOM
Marepuasi, HO HE 3HAET
OTZIEJIbHBIX JeTane,
JIOITyCKAaeT  HETOYHOCTH,
HEJIOCTATOYHO
MPaBUJIbHbBIC
GbopMyJIUPOBKH, HapyIIAeT
MOCJIEI0BATEIbHOCTh B
W3JIO)KEHUU TTPOTPAMMHOTO
Marepualia U UCIbITHIBACT

3aTPyHECHUS B
BEITIOJTHEHUH

MPAKTUYECKUX  3aJaHHM.
"HeynoBnerBoputenbHO'" -
€CIIM CTyJCHT HEe 3HaeT
3HAYUTEIJIHLHOMU 4acTHu

MIPOTPaMMHOT0 MaTepuaa,
JIOTYCKAeT CYyIIECTBECHHBIC
OIINOKH, ¢  OOJBIINMHU
3aTpyIHCHUSIMU

BBITIOJTHSCT IPAKTHYCCKUE

3aJaHud, 3aJa4H.




KOH(JTUKTHI,

-BJIaJICHUE HaBbIKaMU
MO3HABATENbHOM, y4eOHO-
HCCJIE0BATEIIbCKOU 5
MPOEKTHOM JI€SITETbHOCTH,
HaBbIKAMH  Pa3pELICHUS
mpo0JeM; CIOCOOHOCTh H
TOTOBHOCTh K
CaMOCTOSITEIbHOMY

MOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3aziad,
MPUMEHEHUIO PA3TUYHBIX
METO/IOB MTO3HAHUS;

-TOTOBHOCTbH 51
CIIOCOOHOCThH K
CaMOCTOSITEJIbHOMN
nHGOPMAIMOHHO-
II03HABATEILHOM
JEITCILHOCTH,  BKIJIIOYas

yYMEHUE OPUEHTUPOBATHCS
B Pa3IMYHBIX MCTOYHUKAX
uH(bOpMaIHU, KPUTHUECKH

OIICHUBATh U
UHTEPIPETUPOBATH
uH(pOpMaITHIO,
MOJIy4aeMYIO u3

Pa3INYHbIX HCTOYHHUKOB,

-BJIaJICHUE SI3bIKOBBIMU
CpEICTBAMH: YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh
CBOKO  TOYKY  3pCHHS,
HCTOJIb30BaTh aJICKBaTHBIE
SI3BIKOBBIE  CpEACTBa; -
BJIaJICHUE HaBBbIKAMH
MO3HABATEIbHOMN
pedirekcun KaK 0CO3HAHMS
COBEPIIAEMBIX NEHUCTBUN U
MBICITUTEIIHHBIX

Kputepun OLICHKH
MMMCBMEHHBIX pPadoT:

«5»-Pabora moimkHa OBITH
BBITIOJIHCHA MTPABUJILHO H B
moJtHoM o0weme, 90- 100%
BBIIIOJTHEHHUS.

«4»-Pabora BBITIOJTHEHA
MpaBUIBLHO, HO WMEIOTCS
HEIOYETEI, IIPOIICHT
BBITIOJIHEHHUA 75-89%.

«3»- Pabora BBINONHEHA
MPaBWIbHO, HO HMEIOTCS
OLLINOKH, IIPOLICHT
BEITTOTHEHUS 59-74%.




IIPOLIECCOB, ux
pEe3yJIbTaTOB U OCHOBAHUH,
TPaHUI] CBOETO 3HAHUS U
HE3HAHUA, HOBBIX
NO3HABATEIbHBIX 33/1a4 H
CPEACTB JJISI UX
JNOCTUKEHUS, -
LEJIECYCTPEMIEHHOCTh B
NOMCKaX W  NIPHUHATUU
pEIIEHU,
CO00Pa3UTEIHLHOCTD "
UHTYULHA, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX
IIPECTABIICHUM;
CIIOCOOHOCTH
BOCIIPUHUMATH KPacoTy U
TapMOHHIO MUPA;

-c(hOpMUPOBAHHOCTH

IIPEACTABICHAN 0
MaTeMaTUKe Kak 4YacTu
MHUpPOBOM  KYyJIbTYpHl U
MECTe€  MAaTeMaTuKu B

COBPEMEHHOM
LUBUIN3AIMHA, CIIOCO0ax
OIMCAaHUs SIBJICHUU

pCaJIbHOI0 MHpPa Ha
MAaTCMAaTHYCCKOM S3BIKC,

-c(hOpMUPOBAHHOCTH
IIPEACTABICHUN 0
MaTeMaTHYEeCKUX
MOHSATUSX KaK BaKHEHITHUX
MaTeMaTHYECKUX

MOJENSIX,  MO3BOJISIONMINX
OMHCHIBATH W  H3y4aTh
pa3Hble  TPOIECChl |
SIBJICHUS, MTOHUMAaHHUE
BO3MO>KHOCTH
aKCHOMaTHYECKOTO




IIOCTPOEHHUS
MAaTeMaTUYECKUX TEOPUH;

-BJIaJICHUE MeToaMu
JIOKa3aTEIbCTB "
aJITOPUTMOB peleHus,
YMEHUE UX [PUMEHSATD,
MPOBOJIUTh
JIOKa3aTeIbHbIE

paccyk IeHus B  XOJHE
peleHus 3ajady; -
BJIQJICHUE CTaHJIapTHBIMU
IpueMaMu peLIeHUs
paLMOHAJIbHBIX u
HMppalrOHAIbHBIX,
MOKa3aTEIbHbIX,
CTETIEHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB,
150:4 CUCTEM;
UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX
porpaMmM, B TOM YHCIIE
JUJIs1 TIOUCKA TTyTH PELICHUS
Y WUTIOCTPALNK PELICHUS
YpPaBHEHUW U HEPABEHCTB;

-c(hOpMUPOBAHHOCTH
MPEACTABICHUM 00
OCHOBHBIX TOHATHUAX

MaTeMaTH4eCKOro aHaau3a
1 MX CBOMCTBAX, BJIaJICHUE
YMEHUEM
XapaKTepU30BaTh
NIOBEJICHHE byHKUIUHN,
MCTIOJIb30BAHUE
MOJTYYEHHBIX 3HAHUUN JJIA
ONMCAHUA W  aHaIN3a
pEalbHBIX 3aBUCUMOCTEW;
-BJIAJICHUE OCHOBHBIMU




MOHATUSIMU O TJIOCKUX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKHUX PUrypax,
WX OCHOBHBIX CBOMCTBAaX;
c(hOpMHPOBAHHOCTh
yMEHUs pacrno3HaBaTh
reOMETPUYECKUE (PUTYPHI
Ha YepTekax, MOJACIAX U B
pearbHOM MUDE;
NPUMEHEHHE HW3YYEHHBIX
CBOMCTB T€OMETPUUYECKUX
buryp u dopmyn s
pEelIEHUs TEOMETPUUECKUX
3aJlady W 33ga4 = ¢
MPaKTUYECKUM
CoJlepKaHUEM;

-c(hOpMUPOBAHHOCTH

IIPEACTABICHAN 0
mpoleccax | SBICHUSX,
UMEIOUINX BEPOATHOCTHBIN
XapakTep, CTATUCTUYECKUX

3aKOHOMEPHOCTAX B
peanbHOM MHpe,
OCHOBHBIX MTOHATHUAX
AJIEMEHTAPHOU TEOpUHU
BEPOSATHOCTEW; YMEHHU

HaxoJUTh U OIICHUBATH
BEPOSATHOCTU HACTYILJICHUS
COOBITHIT B TMPOCTEHIINX
NPAKTUUYECKUX CUTYaLHSIX
u OCHOBHBIE
XapaKTePUCTUKU
CIIyYaWHBIX BEJINYNH;

-BJIaJICHUE HaBbIKAMHU
UCIIOIb30BaHUSI  T'OTOBBIX
KOMITBIOTEPHBIX MPOrpamMm
IIPU PEIICHUU 3a/1a4




