MHUHUCTEPCTBO CEJIbCKOI'O XO3SUCTBA POCCUNCKOU ®EIEPALINU

(enepanbHOE rOoCyIapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO 00Pa30BaHUS
«Cankr-IleTepOyprckuil TocyJapCTBEHHBIN arpapHblii YHUBEPCUTET»

Komnemx
(Ha mpaBax (haKyJIbTeTa HEMPEPHIBHOTO MPOQPECCHOHATIEHOTO 00pa30BaHMS)

YTBEPXKIAIO
JIMpextop koeka

7/&4 T.M. Yenen

«29» anpens 2022

PABOYAJS IIPOTPAMMA
YUEBHOU AN CHUITIIMHBI
bJ1.04 MATEMATHUKA

CrenuajabHOCTD
35.02.06 TexHOoJOTrHs TPOU3BOJICTBA U IEPEPAOOTKH CEIHCKOXO3IMUCTBEHHON

INPpOAYKIINU

(6a3oBas MOATOTOBKA)

KBanudukanus BITyCKHIKA —TEXHOJIOT

dopma 00ydeHuss — ouHas

Cankr-IletepOypr
2022



COJIEPKAHME
1. MOSICHUTEJBHAS 3AIIMCKA

2. OBIIASI XAPAKTEPMCTHUKA YUEBHOW
JTUCHMUILIAHBI

3. MECTO JUCIIUIIJIMHbI B YYEGHOM IIVIAHE

4. PE3YJbTATHI OCBOEHUA YYEFHOM IUCHUILIMHBI

5. CTPYKTYPA U COJAEPKAHUE YYEBHOM
TV CHMUILITAHBI

6. XAPAKTEPUCTUKA OCHOBHbIX BUJIOB
AEATEJBHOCTHU CTYAEHTOB

7. YCJIOBUSA PEAJIM3ALIUU YYEBHOM JJUCLUITIJIUMHBI

25

31



1. llosicHUTEJIBLHAA 3aNMNCKA

[Iporpamma  oOmieoOpazoBarenpHOM — yueOHOM — mucuumrummHa — bJ1.04
MaremaTuka npeaHa3HauCHa JJi1 U3yYCHUSI MAaTEMaTUKU B KOJUIEIXe (Ha mpaBax
dakynpTeta CIIO), peanusyromyio o00pa30BaTEIbHYIO TPOTPAMMY CPETHETO
oOmero oOpa3oBaHMsi B TpenelaX OCBOSHHUS OCHOBHOW MPOQheCcCHOHATBHON
obpazoBarensHOil mporpammbl CITO (OITOIT CITO) nHa 6a3e OCHOBHOTO OOIIETro
oOpa3oBaHMsSI TpPU TOATOTOBKE KBATU(UIIMPOBAHHBIX pPabOUYUX, CIyXKAIUX U
CHEIUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero obdiero
oOpa3oBaHusl, TPEABSIBISIEMBIX K CTPYKType, COJIEp)KaHUIO U pe3yJibTaTaM
ocBoeHUs yueOHOM mucuumuiuHbl bBJ1.04 MaremaTtuka, B COOTBETCTBHUU C
PexomeHmanusiMu 1o opraHU3aluy MOJYyYEHUs CPeHEro o0Iero oopa3oBaHus B
mpenesiax OCBOCHUsSI 00pa30oBaTEIbHBIX MPOrPAMM CPEIHETO MPO(PECCHOHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHUS C Y4eTOM TpeOOBaHMIA
dbenepanbHbIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTAaHIAPTOB M IMOJTy4YyaeMOMU
npodeccu WM CHEUUATIbHOCTH CPEAHEro Npo(ecCHOHAIBLHOTO O0pa3oBaHUs
(muceMmo JlenmapTaMeHTa rocy1apCTBEHHOM MOJIUTHKY B c(hepe MOArOTOBKH paboUmX
kaapoB u JAT1O Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanue mporpaMmbl «MaTeMaThka» HampaBJI€HO Ha JIOCTHXKECHUE
CHEQYIOIINX LIEJEH:

» o0ecrieyeHue CcHOPMUPOBAHHOCTH TMPEJCTABICHUH O  COIMAIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBJICHUS MAaTEeMaTHKU;

* o0OecrieueHne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPHUTMHUYECKOTO M
MaTEMaTUYECKOTO MBIILICHHUS;

* obOecrieueHne cHPOPMUPOBAHHOCTU YMEHHUM TMPUMEHSThH MOTYUYEHHBIC 3HAHUS
IIPY PEUICHUU PA3IUYHbIX 33/1a4;

 o0ecrieueHre c(HOPMUPOBAHHOCTU MPEJICTABICHUN O MaTEeMaTUKE KaK 4acTu
00I111eueIOBEYECKOM KYJIbTYpPhl, YHUBEPCAJIHLHOM SI3bIKE HAyKH, MO3BOJISIOIIEM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOIIECCHI U SBJICHMUS.

B nporpammy BKJIIOYEHO COJI€pKaHME, HANpaBiIeHHOE Ha (HOPMUPOBAHHE Y

CTYJICHTOB KOMIICTCHIIUH, HEOOXOAUMBIX IJisi KadecTBeHHOro ocoeHusi OITOIIT
CIIO na 6a3e OCHOBHOTO OOIIEro 0O0pa30BaHUs C MOJYYECHHUEM CPEIHErO OOIIero
oOpa3oBaHUs.
[Iporpamma yueOno#t mucrumuimasl  bJ[.04 MartemaTuka SIBISETCS YacThIO
IporpaMMbl TOATOTOBKHM CHEIUATUCTOB CPEIHET0 3BEHA [0 CHEUUATBHOCTH
cpeaHero npodeccruoHanbHOro odpazopanus 35.02.06 TexHomorus mpou3BOACTBA
U MepepadOTKU CETbCKOXO3SIMCTBEHHOM MPOAYKIIMUA U COCTaBJICHA B COOTBETCTBUU
c ®I'OC cpennero ob6iero oOpa3oBaHHs Ha OCHOBE MPUMEPHOW MPOrPaMMBbl
y4eOHOM TUCIUTUIMHBEI «MaTemMaTrkay.



2. O0mas xapakrepucTuka yuyeoHoii nucuuniaunbl bJ1.04 MaremaTnka

Marematuka  sBISIETCS byHIaMeHTATBHOM 0011e00pa3oBaTeNbHON
JUCIHUIUIMHOM CO  CIIOKMUBIIMMCS yCTOWYMBBIM COJIEP)KAaHHEM U OOUIMMH
TpeOOBAaHUSIMU K TIOJTOTOBKE 00yUYaIOIINXCSL.

OO1ue 1enu U3y4eHus MaTeMaTUKH TPAJAUIIMOHHO PEAU3YIOTCA B UETHIpEX
HAIPaBIICHUSX

1) obGrmiee mpencTaBiaCHUE 00 UIACIX U METOJIaX MaTEMATHKH;

2) MHTEJUICKTYaJIbHOE Pa3BUTHC,

3) oBnajieHue HEOOXOMMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHUSIMU;

4) BOCIUTATEIILHOE BO3/ICHCTBUE.

N3ydenne maTeMaTUKd Kak TpoQuiIbHON 00I11e00pa3oBaTeibHON y4eOHOM
JTUCHUIUIMHBI,  yYYWUTHIBAIOIIEH  CreUu(UKy  OCBaMBaE€MbIX  CTYJACHTAMH
criernansHocTH CITO, oOecnieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX OJIXOJ0B K BBEJCHUIO OCHOBHBIX ITOHATHI;

* (QopmupoBaHHEM CHUCTEMbl y4€OHBIX 3aJaHHUil, OOecneYnBaOIIUX
3¢ (HEeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* oOorameHHMEeM CHEKTpa CTWIEH Y4YeOHOM JeATENbHOCTH 3a CYeT
COTJIaCOBaHUSI C BEAYIIUMH JCSTEIHBHOCTHBIMU XapaKTEPUCTUKAMH BBHIOpPAHHOMU
cneuranbHocT. llpodunbHas cocTaBidoomas oOTpaxaercs B TpeOOBaHMIX
00y4aroluxcs B YaCTH:

* 00mel cUCTeMbl 3HAHUM: COJEp)KaTelIbHbIE IPUMEPHl HCIOJb30BAHUS
MaTeMaTHYECKUX UJIeH U METOAOB B MPOo(ecCHOHANBHOMN NesSTENbHOCTH;

* YMEHHUH: pa3iuuue B ypOBHE TpeOOBaHUII K CIOKHOCTU MPUMEHSIEMBIX
aJITOPUTMOB;

* MPaKTUYECKOTO WCIOIb30BAHUS TPUOOPETEHHBIX 3HAHUH W yMEHHIA:
WHIWBHUIYAIBHOTO y4e€OHOTO OMBITa B TOCTPOSHUU MATEMATHUECKUX MOJIEICH,
BBITIOJTHEHUH UCCIIEI0BATENBCKIX MTPOSKTOB.

Conmepxanue y4eOHOM JAHUCUUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATEIHHBIMUA JTUHUSMU 00yUEHUSI MaTEMAaTHKE:

* 0 YHClIaX; W3Y4YEHHE HOBBIX U OOOOLIECHHE paHee W3YUYECHHBIX OIeparuii
(BO3BeICHUE B CTENEHb, U3BJICUEHUE KOPHS, TIOTapU(PMUPOBAHUE, CUHYC, KOCUHYC,
TAHTEHC, KOTAHT€HC W OOpaTHhIE K HUM); HM3yUYE€HHE HOBBIX BHUJOB YHCIIOBBIX
BBIpOKEHUA W  GOpPMYJ; COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB U
BBIYHMCIIUTEILHON KYJbTYpHI, pacipeHue U COBEpIICHCTBOBAHNE
anreOpanyeckoro anmaparta, CHOpPMHUPOBAHHOIO B OCHOBHOM IIIKOJIE, W €ro
NPUMEHEHHE K PEIICHUI0 MAaTEMAaTHUECKUX U MPUKJIAIHBIX 3a/1a4;

* TEOPETUKO-(PYHKIMOHAIbHAS JIMHUSA, BKIIOYAIONIAsl CHUCTEMATH3AIMI0 |
pacimpeHre CBeIeHn 0 (PYHKIMSIX, COBEpPIIICHCTBOBaHNE TpadUUECKUX YMEHU;
3HaKOMCTBO C OCHOBHBIMH HJACSIMH M METOJaMH MaTEeMaTHYECKOTO aHajin3a B
o0beMe, TIO3BOJISIONIEM HCCIEAOBaTh dJIEMEHTapHble (YHKIMM W periath
npocTeiire reoMeTpuiyeckue, PU3ndeckue U Jpyrue MpuKiaIHble 3a/1a4H;

* JIMHUS YPAaBHCHWW M HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHUU U
VCCJIEIOBAHUM MAaTEMATHYECKUX MOJEJIEH, IEPECEKAOIAsACs ¢ anreOpanyeckon u
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TEOPETUKO-QYHKIIMOHAIBHON  JIMHUSIMH M BKIIOYAIOLAs  pa3BUTHE |
COBEPIIICHCTBOBAHNE TEXHHUKHU anreOpanyecKux MpeoOpa3oBaHUN NJIsl PEIICHUs
ypaBHEHUHN, HEPABEHCTB M CHUCTEeM; (OPMHUPOBAHHME CIIOCOOHOCTHU CTPOUTH H
UCCJIEIOBATh MPOCTEHINNE MAaTeMAaTUYECKUE MOJEIN MPU PEHICHUH MPUKIIAIHBIX
3aJ1ay, 3a71a4 U3 CMEXXHbBIX U CTICIIMAJIbHBIX TUCIHUILINH;

* TeoOMeTpHuecKas JIMHHS, BKIIOYAIOIIAs HArjsAHble TMPEJCTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax W U3yUYEHHE UX CBOWCTB, (OPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAXKEHUS, Pa3BUTHUE CIOCOOOB TIE€OMETPHUUECKUX
U3MEPEHH, KOOPIMHATHOTO ¥ BEKTOPHOTO METOJIOB JJIs PEIICHUS MAaTEeMaTUIECKUX
U TIPUKJIQJHBIX 3a/1a4;

* CTOXacTHYECKas IMHUS, OCHOBAHHAs HA PA3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKpY>KaIoIlIero Mupa.

N3ydenne o6meo0Opa3oBaTeIbHON y4eOHOM IUCHUIUIMHBL «MartemaTukay
3aBepIIaeTcs MOABEACHIHEM UTOTOB B JopMe dK3aMeHa B paMKaX MPOMEKYTOUHOU
aTTeCTallu CTYIEHTOB B Impouecce ocBoeHuss ocHoBHou OIIOII CIIO ¢
noyiyueHuem cpegnero oouero oopazoanus (IIIIKPC, ITIICC3).

3. MecTo IMCUMILUIUHBI B Y4eOHOM IJIaHE
VYyebnas qucuumivaa bJ[.04 Marematuka OTHOCUTCS K IIUKITY MPOPHIBHBIX
JTUCHMIUIMH ~ oOmieoopa3oBarenbHoli  moarotopku  (OID), cpemnero oOrero
obpazoBanus (CO).

4. Pe3yJbTATHI OCBOEHUSA Y4e€OHOMH TUCUUIIIMHBI

OcBoenne coxaepkanusi yueOHoM pgucuumiuabel  BJ[.04 Maremaruka
o0ecrieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICIYIONINX PE3yIbTaTOB:
* TUYHOCHHDBIX.
— c(hopMUPOBAHHOCTH MPEACTABICHUH O MaTEMaTHKE KaK YHUBEPCAITBHOM SI3BIKE
HayKH, CPEJICTBE MOJICITMPOBAHHUS SIBICHHUH U MPOIIECCOB, HIICIX U METOIaX
MaTEMaTHKH;
— TMOHWMaHWE 3HAYMMOCTH MAaTEMAaTHUKH JIJI1 HAy9HO-TEXHHYECKOTO Mporpecca,
c(hOpPMHPOBAHHOCTH OTHOIICHUS K MAaTEMAaTHKE KaK K 9YacTH OOIIEeYeIIOBEUECKON
KYJIBTYphI U€pe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMATHUKH, BOJTIOIIUCH
MaTeMaTHUYECKUX HJICH;
— pa3BUTHEC JIOTUYECKOTO MBIINIJICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEeHMS,
QITOPUTMHYECKOU KYJIbTYPhI, KDUTUYHOCTH MBIIIUICHHSI HA YPOBHE, HEOOXO0IUMOM
Ut Oy Tyien mpodecCuoHaIbHOM ASSTENBHOCTH, JIsl TPOIOJDKEHUS 00pa30BaHus
¥ caM00Opa30BaHUS;
— OBJIQJICHNC MAaTeMAaTHYECKHMMH 3HAHUSIMH W YMEHHUSMH, HEOOXOJWMBIMU B
MTOBCEHEBHOM JKM3HU, TSI OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIINH
U JUCHHIUIMH TPOo(EeCCHOHATBLHOTO IHKIA, IS TOJY4YeHUs OoOpa3oBaHUsS B
00J1acTsX, He TPEOYIOUX YriyOJIeHHOW MaTeMaTUYeCKOW MOITOTOBKH;



— FOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
NPOTSKEHUH BCEM JKM3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCHEIIHONW MpOoQecCHOHATbHON W 0OIeCTBEHHOU
JEATEIIbHOCTH;

— FOTOBHOCTD U CITIOCOOHOCTH K CAMOCTOSITEIbHOW TBOPUYECKOM M OTBETCTBEHHOM
JEATEIIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTenpHOM,  OOIIECTBEHHO  MOJIE3HOM,  Y4eOHO-HCCIIE0BATEILCKOM,
MIPOEKTHOMW U JPYTUX BUJIaX ACSATEIbHOCTH;

— OTHOIIIEHHE K NMpOo(ecCHOHaNbHON esSTeNbHOCTH KaK BO3MOXKHOCTH y4acTUs B
pelIeHUN JIUYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npoOJieM;

* MemanpeomMemHpix:

— YMEHHUE CaMOCTOATEILHO ONPEAEIIATH LU AESTEIbHOCTA U COCTABIISTH IJIAHbI
NEeSATENbHOCTH; CaMOCTOSITEIIEHO OCYUIECTBJIATH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATH JIEATEIBbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHHSI TIOCTaBJICHHBIX LEJIed W pealu3aluyd IUIAHOB JIESITEIbHOCTH;
BBIOMPATDH YCIEIIHBIC CTPATETUU B PA3IUYHBIX CUTYAIIUSX;

— YMEHHE MPOAYKTUBHO OOLIATHCS U B3aUMOJICHCTBOBATH B IIPOLIECCE COBMECTHOM
NEATEIIbHOCTH, YYUTHIBAaTh MO3ULMUHM JIPYTMX YYAaCTHUKOB JIEATEIbHOCTH,
7 (HEeKTUBHO pazpeiiaTh KOH(PIUKTHL

— BIJIaJICHHEC HaBbIKAMHU I[I03HABATEJIIBHOW, Yy4E€OHO-UCCIENIOBATENBLCKOU U
IPOEKTHON JEesATeNIbHOCTH, HaBBIKAMM pPa3pellieHus] MpoOsieM; CHOCOOHOCTh HU
TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNUS;

— TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITEIbHOM  HMH(pOpMAIMOHHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, BKIIIOUAsi YMEHUE OPHUEHTHUPOBATHCSA B PA3JIMYHBIX
UCTOYHUKAX MWHOOpMALUM, KPUTUUECKH OILEHHBATb M HHTEPIPETUPOBATH
MH(OPMAIUIO, TOJIYyYaEMYI0 U3 Pa3INYHbIX HCTOYHUKOB;

— BJIQJICHUE S3bIKOBBIMU CPECTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3pEHMUS, UCIIOJIb30BaTh aJI€KBAaTHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMH TTO3HABATEIHLHON PEIIEKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JIEVCTBUM W MBICIUTEIIBHBIX IMPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, T'PAaHMI]
CBOEr0 3HAHWS W HE3HAHWS, HOBBIX MO3HABATENBHBIX 3a/lad U CPEACTB JJISI UX
JIOCTUKEHUS,

— [ENCYCTPEMIICHHOCTh B TIOMCKAX W MPUHSATUN PEIICHU, COOOPa3uTEILHOCTh U
UHTYUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBIECHUN; CIOCOOHOCTD
BOCIIPUHUMATh KPAcOTy U TApMOHUIO MUPA;

* NPeOMEemHbIX:

— c(opMUpPOBaHHOCTh TMPEJACTABICHUNH O MaTeMaTHMKe KaK 4YacTH MUPOBOM
KYJIbTYpbI U MECTE MAaTEMATUKU B COBPEMEHHOM IMBUIIM3AIIMH, CTOCO0AX OMUCAHUS
SIBJICHUH peaibHOrO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUA O MAaTeMAaTHYECKMX TMOHATUSAX Kak
BAKHEUIINX MaTEMAaTUYECKUX MOJIEIISIX, MO3BOJISIONIMX OMKUCHIBATh U U3Yy4YaTh



pa3HbIE POLIECCHI U SABJICHUS; IOHUMAHUE BO3MOKHOCTH AKCHOMAaTHYECKOTO
ITIOCTPOCHUS MATEMATUYECKUX TEOPUH;

— BJIAJICHUE METOJIaMH JI0KA3aTeJIbCTB U AJITOPUTMOB PELICHUS], YMEHUE UX IPUME-
HSATb, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

— BJIAJCHHE CTAaHAApPTHBIMH [PUEMAaMM  DPEIICHHWS  PAlMOHAIBHBIX U
VPpaLHOHAIBHBIX,

IIOKAa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX
CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM, B TOM YHUCJIE IS
IIOMCKA IYTH PELICHHs U WUIFOCTPALMU PELICHUS YPABHEHUM U HEPABEHCTB;

— c¢()OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMaTHUECKOTO
aHanu3a M HUX CBOMCTBAax, BJIAJICHUE YMEHUEM XapaKTEpU30BaTh IOBEICHUE
GyHKIMI, WCMOJNIb30BaHUE TONYYEHHBIX 3HAHWUW U1 ONHMCAHWA U aHalu3a
peanpHbBIX 3aBUCUMOCTEN;

— BIIAJICHHE OCHOBHBIMHU IOHATUAMU O IUIOCKHX M IPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, uX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaThb reOMeTpHueckue (Urypbl Ha yeprexax, MOJCNIAX U B PEATbHOM
MUpE; MPUMEHEHUE M3YUYEHHBIX CBOWCTB T€OMETpUYeCKuX (uryp u Gopmyn ais
pELIECHNs TEOMETPUUYECKUX 3aJ1a4 U 33]1a4 C IIPAKTUYECKUM COJEPIKAHUEM,;

— Cc(pOpPMUPOBAHHOCTb MPEACTABICHUM O MPOIECCAX U SIBICHUSAX, UMEIOIINX
BEPOSTHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUICHUSI COOBITUIA B MPOCTEUIINX MPAKTHYECKUX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CITyYalHbIX BEJINYNH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs TOTOBBIX KOMIBIOTEPHBIX ITPOTPAMM MPH
peLICHUH 3aaad.



5. CTpyKTypa 1 conepxkaHue yueOHo JuCHMILIUHBI MaTemaTuka
5.1 O6beM nporpaMmbl y4eOHOH JUCHUITIMHBI U BU/IbI y4eOHOH padoThl.

. Oo6bem
Buabl yueOHoii padoThl
4acoB
MaxkcumanbHas yueOHasi Harpy3ka (BCero) 256
OO0s3arenpHas ayAUTOpHAst Harpy3ka (BCero) 156
B TOM YHCIIE:
- JIEKIAH 78
— TPaKTUYECKUE 3aHSITHUS 78
CamocTtosTenbHas paboTa oOydaromierocs (Bcero) 100
Ipomesicymounas ammecmayus 6 popme sx3amena 6 1,2 cemecmpax




5.2 TemaTnueckuii IIaH u coiep:kanue yyeonoi qucuumiannsl b/1.04 MatemaTuka

CamocTrosiTesibHasi padoTa

@
= HaumenoBaHue S _
= Conep:xanue yuedOHOIro MaTepuasa S =) S . 3anaunme nos n
= pa3aeJia / TeMbl = @ F 28 CaMOCTOSITeJIbHOM = =
= . = © «® )
3 2 = S padoThI g8 2
o © = 2 3
z =) & >» S
1 2 3 4 5 6 7 8
Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE,
MH()OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHYECKON
$op P 1| nexuus [TOBTOPHUTH KIIACCHI
Beenenue nesTenbHOCTH. Lleny u 3a1aun u3y4eHus: MaTeMaTHKU 1 1
. . qucen
pu ocBoeHuu npodeccuii CI1O u cnernuanbsHoCTEH
CIIO. BxoaHo# KOHTPOJIb.
Paznen 1. Anreopa. 2
CocraBnenue
[lenbie 1 parpoHaabHbIC Ynca. JlelcTBUTEIbHBIE 1 OITOPHOTO KOHCIICKTA
qucia o TeMe:
. 1 | npakTuueckoe .
«JlericTBUTEIbHBIC
Tema 1.1 Pa3Butne aucnay.
MOHSTHSI O YUCIe CoCTaBIICHIG
Apudmerndeckue TeUCTBUS HAJ TEUCTBUTEIIHHBIMA 1 OIOPHOTO KOHCIICKTA
o TeMe:
UCIaMH. 1 | mpakTH4ecKoe
«OOBIKHOBEHHBIE
TpoOw».
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CocTtaBuTh 3
MPUKJIQTHBIC 3a/1a91 Ha

[TpoueHTsI MPAKTHYECKOE
HaxOXXIECHUE
MIPOIICHTOB
Coo0uenue
AOCOIIOTHAS U OTHOCHTEIbHAS MIOTPEITHOCTH. «IIpakTuyeckoe
Borurcnenus ¢ mpuOIMKEHHBIMU YUCTIAMH. NpaKTHYecKoe MIPUMEHEHUE
MOTPEMTHOCTEN»
JIEKIHSA CocraBienue
KomruiekcHbie uncna, ux anredpandeckas popma OTIOPHOTO KOHCTIEKTa
3anucH. J{eNCcTBUS ¢ KOMILJIEKCHBIMU YHCIaMH. o TeMe:
MIPaKTUYECKOE
«KoMIuIeKCHBIE YHCIIay
CocraBienue
CreneHb ¢ HATYpaTbHBIM, PAIIUOHAIBHBIM H
JIEVCTBUTENBHBIM Moka3zaresieM. CBOWCTBA CTENEHU C OIIOPHOT'0 KOHCICKTA
e CTBUTEIBHBIM MOKA3aTeIeM. MPaKTUYECKOE o teMe: «CBoiicTBa
CTEIEHN)
Tema 1.2 Crenienu u CocraBiieHrEe TECTOBBIX
KOpHU .
3aJaHUH ¥ DTAJIOHOB
CBOICTBA CTEIIEHU C JENCTBUTEILHBIM II0KA3aTEIEM. MPaKTHYECKOE OTBETOB K HUM:
«JlericTBus cO
CTEIEHIMNY
KopHu HaTypanbHO#M CTENEHU U3 Yucia U UX CBOMCTBA JIEKLIAS CocTaBienue
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10

MPaKTHYECKOE

OTIOPHOTO KOHCITEKTa
o Teme: «CBOMCTBa
KOpHEH HaTypaJIbHOM
CTEICHM»

HeﬁCTBHH C KOPHAMH U CTCIICHAMMU: BBIYHMCICHUC U
CpaBHCHUEC KOpHeﬁ, BBITIOJIHCHUE Pacd€TOB C
palduKalaMi U CTCIICHAMU

MPaKTHYECKOE

CocraBiieHHE TECTOBBIX

3aJlaHuM 1 3TAJTOHOB
OTBETOB K HUM:
«/[lelicTBuUS ¢ KOpHAMU
U CTETICHSIMM»

11

12

13

Tema 1.3
YpaBHeHust

HHHeﬁHBIe, KBAaAPATHBIC U PALITMOHAJIbHBIC YPABHCHHAL.

IIPaKTUYECKOE

CocraBienue

OTOPHOTO KOHCIIEKTa
o Teme: «Teopema
Buera, cBoiicTBa
KOpHEHN KBaJpaTHOIO
YpaBHEHUSD.

IlokazaTenbHBIC YpaBHCHHUA

JCKIHA

MIPAaKTHYECKOE

CocraBiienne

OMOPHOTO KOHCIIEKTA
mo Teme: «Pemenne
IIOKA3aTCIbHBIX
YpaBHEHUW»

WppanmoHanbHble ypaBHEHUS

MIPAaKTHYECKOE

CocTaBiieHre OOPHOTO
KOHCIIEKTa IO TeMe:

«WppanuonaibHble
YpaBHEHUSD)

12




14

Pemenue mmoka3aTteabHBIX U HppaluOHAIBHBIX
ypaBHEHUH

JCKIHUA

IMPAKTUYCCKOC

CocraBiieHHE TECTOBBIX

3aJaHUH U 3TAJIOHOB
OTBETOB K HHM IIO TEME:
«Pemenue
IMOKA3aTeNIbHEBIX U
HPPALIMOHATIBHBIX
YpaBHEHUW»

15

16

17

18

Tema 1.4
HepasenctBa

JIuneliHble ¥ KBapaTHbIC, PALIMOHAIIbHBIE
HepaBeHCTBa. [Ipremsl ux pemeHus.

JIEKIUSI

IIPaKTUYECKOE

Cocrasienne OIIOPHOTI'O

KOHCIIEKTa 110 TEME:
«MeTtoa MHTEpBAJIOB
JUISL pEIIEHUS
KBaJIpaTHBIX U
palMOHAIBHBIX
HEPaBEHCTB)

IlokazaTenbHBIC HCPaBCHCTBA

MIPAaKTHYECKOE

Pemenne nmoka3arenbHBIX HEPAaBCHCTB

JCKIUA

CocTaBiieHr€e OIIOPHOTO

KOHCIICKTa I10 TCMC:
«Iloka3aTenbHbIE
HEpPaBCHCTBa»

WppaunonansHble HepaBeHCTBa. [IpreMbl nux
peLIeHus.

MIPAaKTHYECKOE

CocTaBiieHre OOpPHOTO

KOHCIIEKTa 10 TEME:
«HppannonanbHeie
HEPaBEHCTBA»

19

Tema 1.5 CucreMsl
YpaBHEHUH,
CHUCTEMBI

Pemenue cucrem ypaBHEHUN

JCKIHA

CocraBiieHnE OIIOPHOTO

KOHCIICKTA I10 TEME

13




HCpPaBCHCTB

‘METOABI PECIICHUA

20 Pemrenue cucreM HepaBEeHCTB 1 CHCTEM ypaBHeHHiA
MPAKTUYECKOE
1 | nexnus
21 Jlorapudmel, CBOMCTBA JIorapu(pMOB
1 | npakTHueckoe
Tema 1.6 CoCTaBlICHHE TECTOBBIX
Jlorapudmsl 1 | nexoms }
22 JlorapugmMupoBaH#e U MOTCHIIMPOBAHUE 3a/laHuN 1 3TAJIOHOB
1 | mpakTudeckoe OTBETOB K HUM I10 TEME:
«JIorapudmbny
1 | nexkmus
23 Jlorapudmuueckue ypaBHEeHUs
Tema 1.7 1 | nekuus CocraBjieHHUE OITOPHOTO
Jlorapudmuueckue
24 ypaBHEHUs > 5 1 KOHCIEKTa 10 TEME:
elIeHue JOrapuPMHUECKUX ypaBHEHUI NPaKTUYECKOE «PeleHue
JorapuMUIECKUX
YpaBHEHUW»
1 | nexuus CocraBieHne OmopHOTO
25 T 18 Pemienue norapupmMuueckux HEPaBEeHCTB
ema L. KOHCIIEKTA 10 TEME:
Jlorapugpmuueckue «Pemienne
HEpaBEHCTBA
26 P Perenue norapup)MUYECKUX HEPABEHCTB. TorapuQMUIeCKuX
1 | npakTHueckoe HEPaBEHCTB)»
Paszpnen 2. OCHOBBI TPUTOHOMETPHUH
27 Tema 2.1 OCHOBHbIE 1 | nexnus CocraBneHue OopHOro

Yucaopas OKPY’KHOCTb Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH.

14




TTOHSTHS Panuannas u rpagycHast Mepa yria. KOHCIIEKTa TI0 TeMe:
TPUTOHOMETPHHU «Yucnosas
PaKTUIECKOE OKPY>KHOCTb.
Paaguannas u rpagycHas
MEpHI yTia»
Tpuronomerpuieckre GyHKINU MPOU3BOIBHOTO yTIiia
28 JCHCTBUTEIILHOTO YHCIIa Cocrapnts Tabmmity
’ HpaKTHYCCKOC «TpuroHoMeTpuyecKue
byHKIIUU
Tpuronomerpudeckue QyHKIUM IPOM3BOILHOTO yIia eI
29 . MIPOU3BOJIEHOTO yTIIa
JCHCTBUTEILHOTO YHCIIA. NPaKTHYECKOE
Tema 2.2 OcHOBHBIE
OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
30 TPUTOHOMETPUYCCKHU
e hopy/Ts (bopMyIIbl IPUBEACHUS MPaKTHYECKOE
CocTaBUTb ONOPHBIH
Tena 2.3 ®opmynsl Tpuronomerpuu (Tpuronomerpuieckue KOHCIIEKT «OCHOBHEIE
31 MpeoGpasosatms (YHKITUU CYMMBI U Pa3HOCTH JBYX YTJIOB, (YHKITUH JCKITUS TPUTOHOMETPHYECKHE
BOIHOTO yTJia, MOJOBUHHOTO yriia
MPOCTEHTITHX g yra, yrna) bopMy B
TPUTOHOMETPUYCCKH
32 X BBIPAXKCHHUIA ®opMyJIbl TPUTOHOMETPHUH
MIPAKTUIECKOE
3aKOHUYUTH OMOPHBII
. KOHCIIEKT: «OCHOBHBIE
BaHUS TPUTOHOMETPHUECKUX BhIpAKEHUI MPaKTHYECK
33 [Tpeobpazona OHOME ec axe a ecKoe
TPUTOHOMETPUICCKHE
hopMyITBD)
Tema 2.4 CocTaBUTh ONOPHBIH
34 TpocrTeiime [Ipocreiime TPUrOHOMETPUUECKUE YPABHEHUS JCKIUS KOHCHEKT: «Pelene
TPUTOHOMETPUICCKH TPUTOHOMETPHUIECKHIX
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€ YpaBHEHHUS U

YpaBHEHUI»

35 HepaBeHCTBA Perienue TpUroHOMETPUUECKUX YPaBHEHUH
1 | npakTHueckoe
1 | nexnus
36 IIpocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA CocTaBUTh OIOPHBIIA
KOHCIEKT: «Pemenue
TPUTOHOMETPUUYECKUX
37 Pemienue TpUroHoMeTpHUECKUX HEPABEHCTB HEPaBEHCTB»
1 | npakTHueckoe
Tema 2.5 ObpartHbie
38 TPUTOHOMETPHUECKU | APKCHHYC, apKKOCUHYC, apKTaHI€HC. 2 | nexuus
€ QYHKIMH.
1| nexuus IToaroroBuThH
39 Tpuronomerpuueckue ypaBHEHUS
1 | mpakTHyeckoe IPE3CHTALIHIO
Tema 2.6 Pemienue «Uctopust
TPUIOHOMETPHICCKH 1 | nexuns TPUTOHOMETPUN»
40 X ypaBHeHHii 1 Tpuronomerpuyeckrue HepaBeHCTBA
HCpaBCHCTB Perienue TpUroHOMETpHUECKUX ypaBHEHUN U 1
MPaKTUYECKOE
HEPaBEHCTB
Paznen 3. ®ynkuum, ux cBoiictBa u rpaguku
Onpenenenne uncnoBoil Gpynxnun. CriocoOsl 3a1aHus 1 | mexums CocraiieHHE TECTOBBIX
41 Tema 3.1 T'pagux ¢ynkuuu. [Toctpoenue rpadguka QyHKIMH
¢byHKIMH, ' : 1 | mpakTuueckoe 3aJlaHuM U 3TaJTIOHOB
OCTpOEHHUE 1 | e OTBETOB K HUM TI0 TEME:
42 rpa¢ukoB GyHkuuii | CpoictBa QpyHkuun. O6paTHas QyHKIHS. « QyHKIWMH, UX
1 | mpakTHYecKoe CBOMCTBA U TpapuKu»
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Apudmernueckue onepanuu HaJl GQyHKIUSIMU.

43 Cnoxnas ¢pyHkusa(kommnosumus). [Ipocreiimme 1 | nexuus 1
npeoOpa3zoBanus rpaduKoB QyHKIIUH.
Tewma 3.2 I'pacdux " . 1| nexuus
44 . Crenennas GyHKIHs, €€ CBOMCTBA U TPAPUKH. 1
CTETIeHHOW (YHKIIUU 1 | mpaxtaueckoe
Tewma 3.3 I'paduk 1 | nexuus
45 MOKa3aTeIbHOM [TokazarenpHas QyHKIHs, €€ CBOWMCTBA U TPadUKH. 1
byHKIIUN 1 | mpakTuyeckoe BoinonHuTh B
KOHCIIEKTE
Tewma 3.4 I'padux
. . . npeoOpa3oBaHUs
46 Jorapu(MUIECcKOM Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduKy. 1 N
1 | mpaxTiueckoe rpadKOB  CTENEHHOMH,
byHKIMN .
MOKa3aTeIbHOMH,
Tema 3.5 1 | nexuus JorapuPMUIECKOit
[Toctpoeume GyHKIUH.
rpaduxos . .
. ITocTpoeHue rpadMKoB CTENEHHOM, TOKa3aTeabHON U
47 CTCHCHHOM, norapupmMuuecKon GyHKIui !
MOKa3aTeIbHON 1 P Y 1 | mpakTuyeckoe
sorapumMudecKoit
byHKIII
Tpuronomerpuieckne HKIUU. OO6parnblie
P P dy P CocTaBiieHHE OIIOPHOTO
48 Tpuronomerpuueckue ¢Qynkmun. Wx rpadmkm w | 1 | nexuus 1
Tema 3.6 I'padukn | cpoiicrra. KOHCIIEKTA 10 TEME:
TPUTOHOMETPUYECKH . _ - n : «Tabnua
i ocreifiue npeodpazoBaHus rpaduKoB JEKIHS
X ymKumit p beoop P TPUTOHOMETPUYECKUX
49 TPUTOHOMETPHUYECKUX (DYHKIIUH. 1 FA——
JubdepeHnrpoBaHHbIN 3a4eT. 1 | mpakriyeckoe Y
Hroro 3a 1 cemecTp 68 u (34 1.+34 mp.) | S0y
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Pa3zgen 4. Hayajia MaTeMaTH4YeCKOI0 aHAJIHN3A

50

51

52

53

54

55

56

57

58

Tema 4.1
TTocaenoBaTenbHOCT
u

1 | nexuus CocTaBieHHE TECTOBBIX
[TocnemoBarenbHOCTH, CIIOCOOBI 3a]aHUSI U CBOKCTBA.
1 | mpakTudeckoe 3aJJaHH ¥ STAIIOHOB
OTBETOB K HUM TIO TEME:
1 | nexuus I
IIpenen mocne10BaTeNbHOCTH «loCIeA0BaTeIEHOCTH
1 | npakTHueckoe »
2 | mexius CocTaBlieHHE OIOPHOTO
Ipenen ynkumu 1 KOHCIIEKTA I10 TEME:
PaKTUIECKOE
«[Ipenen pyHKIAN
. 1 | nexuus Crenathb Tabumiy
[Ipon3BoiHbIE AIEMEHTAPHBIX (DYHKLUN.
1 | npakTHueckoe TIpOU3BOAHBIX
Cnenatp Tabnuiry
OcHoBHble npaBuna nuddepeHupoBaHus 1 | nexmus TIPaBHIT
nuddepeHIMpoBaHUS
1 CocraBneHue TECTOBBIX
[TpounzBoaHast CI0KHON HYHKIIUU. JIEKIHS
3aJlaHu¥ ¥ STATOHOB
OTBETOB K HUM TIO TEME:
ITpon3sBosHas CIOXKHON (PYHKLUU. 1 | npakTuueckoe «ITpou3BoHas»
[IpumeHneHne Mpou3BOIHOM B (pU3MKE U TEXHUKE 1 | nexmus
Coobuenue «Mcropust
I'eoMeTpuyecKuii CMBICT TPOU3BOIHOM. 1 | nexmus g depeHIaIbLHOro
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VYpaBHeHHEe KacaTelbHOU K rpaduKy. HCYHCIICHUS
1 | mpakTHueckoe
59 HccnenoBanme QyHKIMIA ¢ TOMOIIBIO TIPOU3BOIHOM. 1 | nexmus
60 HccnenoBanue QpyHKIMIA ¢ TOMOIIBIO TPOU3BOAHOMN IPaKTHYECKOE
1
61 [IpuMeHeHue IPOU3BOHOM [ pelIeHus 3a/1a4 1 | nexuus
ONTHMH3AINH 1 | mpakTHyeckoe
Co3nanue npe3eHTaum
Pemennie npakTuyeckux 3aaad ¢ TOMOIIbIO «IIpuKTanHOe
62 1 | mpakTHyeckoe
IPOU3BOTHEIX IIPUMCHCHUE
MPOU3BOAHOMN
1 | nexuus
63 Huddepenuupoanue GyHKIUN
1 | npakTHueckoe
Pa3zpnen S. UHTerpana u ero npuMeHeHue
Tema 5.1 . 1 | nekmus
64 n 6 Omnpenenenue nepBoodpazHoii. uTerpai.
CpBOOOpasHasi 1 | npakTryeckoe
- Heonpenenennsrit materpan. OCHOBHBIE 1 | nexmus CoCTABJICHHE TECTOBBIX
Tema 5.2 i .

i 3 CBOWMCTBA HEOTPEICIICHHOTO HHTETpaIa. 1 | mpakTHYeckoe 3a/[aHMH 1 STANTOHOB
Heonpenenénnsiit )
MHTErpa Pemenue 3a1anuil Ha HAXOXKAECHUH OTBCTOB K HUM I10 TCMe:

66 «nTerpan»
HEOIpeeIICHHBIX HHTETPAJIOB 1 | mpakTHYeckoe
Omnpenenéunbiii unTerpan. ®opmyna HeroTona-
67 | Tema 5.3 P6 h p PMY. 1 | nexuus
OnpegenéHHbIi JlenOnuna. CBOMCTBA ONMPEAETEHHOrO MHTETPAIA.
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HWHTEeTrpa 2 | nexus
Boruncnenue onpeneiaéHHOro HHTerpaia
1 | npakTHueckoe
Tema 5.4 KpuBonuneiinas tpaneuus. Beruucnenue miomanaen
68 | Haxoxnenue IUIOCKHX (DUTYP C TOMOIIBIO ONMPEACIEHHOTO 1| nexuus Co3nanme u 3amura
UHTErpana. HIpE3CHTALNN
T a 2 | nexuus «OnpenenéHubIi
KpUBOJIMHCHHON BblunciieHue miomaiei miockux Gpuryp MHTETPai»
Tpanenuu 1 | mpakTHueckoe
Tema 5.5
70 [Ipunoxenust [IpuMeHeHMe UHTErpaia K BEIUUCICHUIO (PU3UUECKUX 1| e
N . JeKIuUs
ONpPEIEIEHHOTO BEJIMYMH U IUIOIIAJEH.
UHTerpana
Pasnen 6. 'eomerpus
71 | Tema 6.1 AKCHOMBI | AKCHOMBI TUITAHUMETPHHU U CTEPEOMETPHH 1 | nexuust CO3NaHHE  TECTOBBIX
CTEpEOMETPUU y
= 3aJJaHUil U DTaJOHOB
Tema 6.2 [TapannenbHOCTb NPSAMBIX, IPSMOM U MIIOCKOCTH.
72 1 | nexuust OTBETOB M0 TEME:
[TapamienpsHOCTB B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE.
«AKCHOMBI
73 Tema 6.3 IlepnieH UKy IAPHOCTD NPSAMOM U IIOCKOCTH. 1 | nexmus CTepeOMETPHI,
Ilepnennukymnsproc | [lepneHANKYISAp U HAKIOHHBIE. YTOI MEXKIY MPSMOM «IIpsiMble
74 [IpsmoyronbHas (IexapToBa) cucTeMa 1 | nexmus HpOCTPAaHCTBEY,
«ITpsmas
KOOpJMHAT B IPOCTPAHCTBE 1 | npakTHueckoe TLTOCKOCTBY,
Tema 6.4 dopmysia pacCTOSHUS MEXKAY ABYMsI TOUKaMH. 1 | nexuus «Koop/HATHI
Koopaunats! n
KOoOpaMHATEI cepeInHBI OTPe3Ka. 1 | mpakTHUeckoe BEKTOPBL.
BEKTOPBI
2 | mexuus I
75 BexkTops! B mpoctpancTBe. JlelicTBUs Hal OArOTOBHTH
1 | mpakTuueckoe coobuienue «Bumapt
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BCKTOpaMH. KOMHJIaHapHBIe BCKTODPBGI.

[Tonspuas cucrema KOOpAUHAT.

KOOpAuHa™T»

1 | nexuus
76 CkansipHO€ MPOU3BEIEHUE BEKTOPOB. YTOI MEXTY
BEKTOPaMH.
Tena 6.5 I'eomerpuueckue nmpeodpa3zoBaHus MPOCTPAHCTBA! 1 | nexuus Cnenatp Tabnuiry
) OceBasi CHMMETpHUS, IICHTPaIbHAs CAMMETPHS, «['eomerpuueckue
77 | 'eomerpuueckue . 5
napajuieNbHbIA epeHOC, CUMMETPHS OTHOCUTEIHHO npeoOpa3oBaHus
NpeobpazoBanHs p pCHOC, p 1 | mpakTudeckoe peobp
MJIOCKOCTH. MIPOCTPAHCTBAY
Tewma 6.6 [TapannensHnoe npoektupoBanue. [1nomasns Cnenatp Tabnuiy
78 | IMapamrenbHoe OpTOTOHANLHOU Mpoekiuu. M3o0paxeHue «[1nomaay mockux
[POEKTUPOBAHUE NPOCTPAHCTBEHHBIX QUTYP. 1 | mpakriyeckoe buryp»
1 | nexuus
79 JIByrpaHHbIC 1 MHOTOTPAaHHBIE YTIIbI
1 | npakTuueckoe
80 [Tonsitne Muororpanuuka. CeoiicTsa 1| nexuns
MHOTOTPAaHHHUKOB. 1 | mpaxtuueckoe
1 | nexmus
8l | Tema 6.7 [Tpusma. Iapannenenunen. Ky6. TTO/IrOTOBHTS MOIEIH
1 | npakTHueckoe
MHororpaHHuKu MHOT'OI'PaHHHUKOB
1 | nexmus
82 @DopMyITBI TUIOMIAIN TOBEPXHOCTH TTPHU3MBI
1 | npakTHueckoe
83 [Tupamupa. Yceuennas nupamuaa. GopmMyisl
TUTOIIAN TOBEPXHOCTH MUPAMHUIBI. 1 | npakTHueckoe
84 [TocTpoenne ceuennii mupamMuabl, TPU3MBbI 1 | nexuus
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1 | mpakTHueckoe
1 | nexuus
85 [IpaBuUsIbHBIE MHOTOTPAaHHUKH
1 | npakTHueckoe
1 | nexuus
86 Hunuaap
1 | mpakTHueckoe
Tema 6.8 Tena u
87 | moBepxHOCTH Konyc
BpAIICHUS 1 | mpakTHyeckoe
1 | nexuus
88 Cdepa
1 | mpakTHyeckoe
89 OG6beM MPSIMOYTOJIBHOTO MAPAILIENICUIIE/IA, TIPSIMOM 1| nexums Brruncienne oobeMa,
MIPU3MBI, IWIAHIPA TOJIIIMHBI, MacChl,
12 IUTOIIAN TOBEPXHOCTH,
1 | nexuns pacxojia MaTepuaa 1o
90 OOBeM HaKJIOHHOW NPU3MBI, TUPAaMUJIbI, KOHyCa 4ePTERY JIETATH
Tema 6.9 O6bembl 1 | npakTuueckoe
Ten
Boruncnenue 06bemMoB 1o popmyse CUMIICOHA U C
91 1 | nekmus
MTOMOIIIBIO OTIPENIEIIEHHOTO HUHTETpaa
1 | nexmus
92 OObeM mrapa, MmapoBOro CETMEHTA
1 | mpakTuueckoe
Tema 6.10 Pemenue nmpakTuyeckux 3a1a4 Ha HaxX0XKIACHUE
93 | Boluucnenue 1 | mpakTuueckoe

00BEMA U IUIOLIAAN

00BEMOB U IIomasaei HOBCpXHOCTCﬁ TCJI BpallICHUSA
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Tema 6.11

Brucanusle 1 JICKIIM3
94 OcHOBHBIE OIpeIeIICHUs, TEOPEMBI U (HOPMYJIBI
OIMCaHHBIC
MHOTOTPaHHUKHU
Pazngen 7. KomOuHaTOpPUKA, CTATUCTUKA, TEOPUS BEPOATHOCTEM
95 OcHoBHbIE (POPMYITBI KOMOMHATOPHKHU. CocraBneHre OnopHOTO
PaKTUIECKOE
Tema 7.1 Dnementsl KoHCIeKTa: «OCHOBHBIE
KOMOWHATOPHKH Pemenue 3anau Ha nepebop BapuantoB. Popmyia dbopmyb!
96 ouroMa Herorona. CBolicTBa OMHOMUHAIBHBIX JeKIUs KOMOUHATOPHKI»
kod¢dunmento. TpeyronpHuUK [Tackas.
CocTaBiieHr€e OIIOPHOIO
CoObITHE, BEpOSATHOCTH COOBITHSI, CIIOKEHUE U
97 YMHOKEHHE BEpOSTHOCTEH. [TOHATHE HE3aBHCHMOCTH JIEKIHST KoHCTeKTa: «OCHOBHBIE
coObITuii. Oniepanuu Haa COOBITUAMH. opmyer TEOpHH
BEPOSITHOCTEN»
Tema 7.2 DyeMeHTHI —
98 Pemenvie 3a1a4 HaX0KIEHUS BEPOSTHOCTH COOBITUI MPAKTHYECKOE
TEOpUH
BEPOSATHOCTEH JluckperHasg  ciydaiiHas ~ BEIWYMHA, 3aKOH €€
99 pacrpeieIeHus. YucnoBble XapaKTEPUCTHKH — Cocrasienne omopHOro
JTUCKPETHOH CITy4aiiHOH BennuuHbl. [ToHSATHE O 3aKOHE KOHCIIEKTA TI0 TEME
OOJBIITUX YKCET.
100 Pemrenue npaktuueckux 3aaad MPaKTHYECKOE
Tema 7.3 Dnementsl | [IpencraBienue naHHBIX  (TAOMUIBI, AWArpaMMBI, CoobmeHne
101 | maTemaTHuveckoii rpaduku), TeHepalbHas COBOKYIMHOCTh, BBIOOpKA, «CTaTHCTHYECKAS
MPAKTUIECKOE
CTaTHCTUKH cpenHee apupMETHIECKOe, METHaHA. p 06paboTKa
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nHpopManum»
102 3agaun MaTEMaTHYECKON CTATUCTUKH.
1 | npakTHueckoe

Pelenne npakTHYecKux 3a1ad ¢ MOMOILBIO
103 BEPOSTHOCTHBIX METOAOB. CTaTucTHuecKas oopaboTka

HH(OPMALIHH. 1 | mpakTuueckoe

Pemenne IMPAKTUYCCKUX 3a1a4 C IIOMOIIBIO

104 BEPOSTHOCTHBIX MeTOZ0B. CTatucTrueckas oopadboTka | 1 | mpaktudeckoe
nHpopMaIuu.
Hroro 3a 2 cemectp 88 u (44n1.+44 mp.) | 50
HToro 3a roa 156 4 (781.+78mp.) | 100

Jlnist XapaKTepUCTUKH YPOBHSI OCBOCHUS yUeOHOr0 MaTepualla UCIOJIb3YIOTCs Clelyrolue 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKIIMHU HITH MTOJI PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIBHOE BHIIIOJHEHUE IEATEIILHOCTH, pellieHHe TPOOIEeMHBIX 3a/1a4)
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6 XapakTepucTHKAa OCHOBHBIX BH/IOB J1€SITEJIbHOCTH CTY/IEHTOB

Conepxkanue 00y4yeHust

XapakTepuCcTUKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
CTYJIEHTOB (HA YPOBHE Y4eOHBIX IeiCTBHI)

BBenenue

O3HakoMJIEHHE C pOJbI0 MaTeMaTHKH B Hayke, TEXHHKE,
HKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJOTHAX U IMPaKTHYECKOM
NEeSITETTLHOCTH.

O3HakoMJIEHHE C LEIIMHU U 3aJadyaMd M3Y4EHHs MaTeMaTHKH
pu ocBoeHuH cnenuanpHocrei CI1I0

Anrebpa

Pa3zBuTne moHATHA O UHCIIE

BrimonHenne apudmeTHUeCKUX JCUCTBUH HAA YHUCIaMH,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBI.

Haxoxxnenne  npuOMMKEHHBIX ~ 3HAYEHUH  BEJIMUMH U
HOTPEIIHOCTEN BBIUMCICHUM (a0CONIOTHON M OTHOCUTENIBHOM);
CpaBHEHHE YHMCIIOBBIX BbIPAKEHUH.

Haxoxxaenne ommOOK B TpeoOpa3oBaHUSIX M BBIYUCICHHIX
(oTHOCHTCS KO BCEM IIYHKTaM IPOrpaMMmbl)

Kophu, crenenu, norapumMer

O3HaKOMJICHHE C MOHATUEM KOpHS N-H CTENEHHU, CBOMCTBAMU
PaavKaIOB U IPABWIAMU CPaBHEHUS KOPHEN. POpMyIMpOBaHHE
ONpECIICHUs] KOPHS M CBOMCTB KOpHEH. BrluuciieHune u
CpaBHEHHE KOpPHEH, BBIIIOJHEHNE ITPUKUJIKY 3HAYEHUS KOPHSI.
[IpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIpaKEHUI,
COZIepXKAIIMX PaIUKAIIBL.

Beinonnenue pacueTos 1o popmysam, CoepKalliuM paIuKabl,
OCYIIECTBIIsI1 HEOOXOJUMBIE MTO/ICTAHOBKHU U IpeoOpa3oBaHUsl.
OnpeneneHre paBHOCWIBHOCTH BBIPDAKEHUN C pPaJuKaIaMHU.
Pemenne nppanioOHaIbHBIX YPaBHEHUMN.

O3HakOMJIEHHME C TMOHATHEM CTENEHU C JEHCTBUTEIIBHBIM
ITOKa3aTeNEM.

HaxoxxneHue  3Ha4eHUMM  CTENEHW,  UCHOJIb3YysA  IIPU
HE0OXOJJUMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuceiBaHUE KOPHA N-if CTENEHU B BHUJIE CTENEHH C IPOOHBIM
MoKazaresieM U Hao0opOoT.

@opMynMpOBAaHHUE CBOWCTB CTENIEHEN. BrluncieHue creneHei ¢
palMOHAIBHBIM  IIOKA3aTEJIEM,  BBIIIOJIHEHUE  NPUKUIKU
3HAYEHMUsI CTETIEHU, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBanue YHMCIOBBIX M OYKBEHHBIX BBIpOKEHU,
colepKalluX CTEeNEeHW, NPUMEHSs CBoiWicTBa. Pemienue
[IOKa3aTEJIbHBIX YPAaBHEHU.

O3HakoMJIEeHHE C NPUMEHEHUEM KOPHEH W CTENEeHEHd NpHu
BBIYMCIICHUM CPEIAHUX, NECIEHUN OTPE3Ka B «30J10TOM CEUCHUW.
Pemenne nmpukiagHeIX 3a/1a4 Ha CII0KHBIE TPOLIEHTHI

[IpeoOpazoBanme
anreOpanvdecKux BHIPAKEHUN

Beimonnenne npeoOpa3oBaHUil  BBIpaKEHHH, MpUMEHEHHE
(dbopmyJ1, CBA3aHHBIX CO CBOMCTBAMU CTENIEHEH U JTorapu(pMOB.
Omnpenenenue o0nactu JIOTTYCTUMBIX 3Ha4YeHUI
Jorapu(pMHUEcKoro BelpaxkeHus. Pemenue norapuMuaeckux
YPaBHEHHUHU.
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OCHOBBI TPUTOHOMETPUHU

OCHOBHBIE TOHATUA

N3yueHnne paanaHHOro METOJa U3MEPEHHUs YIJIOB BpalICHUs U
WX CBSI3U C TpagycHOU Mepoil. M300pakeHue yriioB BpalieHus
Ha OKpPYXHOCTH, COOTHECEHHE BEIMYMHBI yria ¢ €ro
PacCIIOJIOKECHUEM. DopMyIMpOBAHKE ONpEEICHUI
TPUTOHOMETPUUECKUX (YHKIIH JUIsl YIJIOB TOBOPOTA U OCTPBIX
VIJIOB TMPSMOYTOJBHOTO TPEYrOJbHUKA W OOBSICHCHHE WX
B3aUMOCBSI3H

OcHoBHbIE IIpuMeHEeHnEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB AJIs

TPUTOHOMETPUUECKHE BBIUUCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIUIL 110

TOXKJIECTBA OJIHOM U3 HHUX.

ITpeoOpa3oBanue npocreimmx | M3yuyeHune OCHOBHBIX (DOpPMyNI TpUTOHOMETpUHU: (HOPMYJIbI

TPUTOHOMETPUYECKUX CJIOKEHH, YABOCHMUA, npeoOpa3oBaHuUs CyMMBI

BBIPAXCHUI TPUTOHOMETPUUYECKUX  (QYHKUMH B  NpoU3BEeIEHHE U
IIPOU3BEJICHNUS B CyMMYy M IIPUMEHEHHUE IIPU BBIYUCICHUHU
3HAYEHUS] TPUTOHOMETPUYECKOIO BBIPAKECHHS W YIPOLICHUS
€ro.
O3HaKOMJICHME CO CBOMCTBAMM CHUMMETPUM TOYEK Ha
€AVMHUYHON OKPYKHOCTM M IPUMEHEHHWE HX I BbIBOJA
bopMyI1 IpUBEICHHSL.

IIpocreiimne Pemienne mo QopMmynam W TPUTOHOMETPHUYECKOMY KpYyTy

TPUTOHOMETPUUECKHE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHHUH.

BBIPAKECHHS U HEPABEHCTBA

[Ipumenenue  oOLMX  METONOB  PELICHUS  ypaBHEHUU
(mpuBeneHNE K JTUHEHHOMY, KBaJpaTHOMY, METOJ pa3okKeHUs
HAa MHOXMWTEIW, 3aMEHbl IE€PEMEHHOH) NpU PpEUICHUU
TPUTOHOMETPUYECKUX YPAaBHEHU.
YMeHne oTMeuyaTb Ha Kpyre peuieHuss IPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

Apkcunyc, ApKKOCHHYC,
apKTaHIeHC Yucia

O3HakoMJIEHHE C MOHATHEM OOpPaTHBIX TPUTOHOMETPHUECKUX
byHKIMi.
Nzydenue OIpeIeIEHUu I apKcHHyca, apKKOCHHYCA,

apKTaHreHca uucia, (GOpMyJIUpOBaHUE MX, U300pakeHHE Ha
CIMHUYHOW  OKPY)KHOCTH, NIPUMEHEHHE IIPU  PEUICHUH
YPaBHEHHUH.

DyHKIMM, X CBOWCTBA U rpaduKu

DyHKIUH. Ilonstue 0
HETMPEPHIBHOCTU (PYHKITUH

O3HakoMJIeHHME C TIOHATHEM [EepeMEHHOH, IpHUMepaMu
3aBHCUMOCTEH MEX]y TTEpEeMEHHBIMH.

O3HakomsieHHMEe ¢  TOHATHEM  rpaduka, ompenesneHue
MPUHAJJIEKHOCTH TOYKH rpaduky QyHkuuu. OnpeneneHue mno
dopmyrne mpocTeileil 3aBUCMMOCTH, BHIa ee Tpaduka.
Bripaxkenue no ¢popmyiie o1HOI nepeMeHHON Yepes3 ApyTHe.
O3HakomiieHHE C ompeneneHueM (QyHKIHMU, GOopMyIupoBaHHe
ero. Haxoxaenue o0aacTu onpeeneHus: U 00JacTH 3HaYCHUH
byHKIMN.

CaoiicTBa (GyHKIMH.

O3HaKOMJICHHE C nmpumMepamMunu (I)YHKI_II/IOHaHBHBIX 3aBHCUMOCTEH

['padmyeckas uHTEpHpeTAlUs. | B pEAIbHBIX MIPOLIECCaX U3 CMEXHBIX TUCHUILIHMH.
[Tpumepsl  QyHKUMOHANBbHBIX | O3HAKOMJIEHHE € JIOKa3aTelIbHBIMH  PaCCyXJIECHUSIMHU
3aBHCHUMOCTEl B peaJbHBIX | HEKOTOPHIX CBOICTB JIMHEHHOW W KBaJApaTUUYHOM (DYHKIMIA,

nmponeccax u sABJICHUAX

MPOBEJICHUE HKCCIIEAOBAaHUS JIMHEWMHON, KyCOYHO-JIMHEHHOM,
JNpOOHO-TMHEHHON M KBaJIpaTUYHOM (PyHKIMI, MOCTpOEHUE UX
rpadukoB. Iloctpoenne wu dreHne TpaduUKOB (YHKIIHA.
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HccnenoBanue GyHKIHIH.

Cocrasnenue BUI0B (DYHKIHUI 110 JAHHOMY YCJIOBHIO, PEIICHHE
3a71a4d Ha HKCTpeMyM. Brinonnenune npeoOpasoBanuii rpaduka
byHKIHH.

Ob6parnble QyHKIIH

Wzyuenue nonsamusi obpamnoi ¢ynxyuu, onpeeIcHue BUIa U
nocmpoenue 2paguka oopamuol QYHKYuu, HAxoxicoexue ee
obnacmu onpedeneHus u obaacmu 3Havenuti. IlpumeHeHue
CBOWCTB (DYHKIIMIA MPH MCCIIEOBAHUN YPAaBHEHUH U PEIICHUHU
3aj]1a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIHU.

CreneHHble, IOKa3aTeJbHbIE,
JorapupMuIecKue u
TPUTOHOMETPUUYECKHE
GyHKIIH. OO6parHble
TPUTOHOMETPUUYECKHE
byHKIMHA

Beruuciienne 3HaueHuit GyHKUUH 110 3HAUEHUIO apryMEHTa.
OnpeneneHue TOJIOKEHUS TOYKHM Ha Tpaduke 1o ee
KOOp/IMHATaM U Hao0opoT.

Hcnonp3oBanne CBOMCTB (DYHKIMIA Ui CpaBHEHHs 3HAYCHHN
CTereHel u jorapu@mos.

[ToctpoeHne TpapuKOB CTENEHHBIX H JIOTapu(PMHUECKUX
¢byHkuuii. PemeHue mnoka3aTenbHBIX U JOrapu(pMHUUECKHX
YpaBHEHUN U HEPABEHCTB IO U3BECTHBIM AJIFOPUTMAaM.
O3HaKOMJIEHHE C TOHSATHEM HENPEPHIBHONW MEPUOINYECKON
byHkuuy, (HopMyIUpOBaHHE CBOICTB CHHyca M KOCHHYCA,
MOCTPOCHUE UX IPaUKOB.

O3HakoMJIeHHE C TOHATHEM TapMOHMYECKMX KoJeOaHUil u
IpyUMepaMu TapMOHMYECKHUX KojJeOaHuUM Juisl  ONHCaHUus
IPOLIECCOB B (pU3MKE U APYTHX OOJIACTIX 3HAHUSL.
O3HakOMJIEHME C TOHATUEM pa3pbIBHOM MEPUOJUYECKON
¢byHKUIMH, GOPMYIHPOBAHUE CBOMCTB TaHI'€HCA M KOTaHIEHCa,
MOCTPOEHUE UX TPadUKOB.

[TpumeHeHne cBONCTB (YHKUMH Ui CpaBHEHMs 3HAuYEHUIl
TPUTOHOMETPHUYECKHUX byHKIMH, peleHus
TPUTOHOMETPUYECKUX YPaBHEHUM.

Ilocmpoenue 2paguxosé 0OpamHbIX MPULOHOMEMPULECKUX
@yHKyull u onpedenenue no 2pagpuram ux c8oLcms.
Brinonnenue npeoOpa3oBaHusi rpaQuKoOB.

Hauana maTemaTnyeckoro aHainsa

[TocaenoBaTeabHOCTH

O3HaKOMJIEHHE C TOHATHEM YHCIIOBOM MTOCIIEI0BATEILHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMuUEM npeoena nocied08amenrbHOCHU.
O3HakOMJIEHHME C BBIYUCICHHEM CyMMbl OECKOHEYHOIO
YHUCIJIOBOTO psiZia Ha IPUMepPE BBIUUCICHUSI CyMMbl OECKOHEUHO
yObIBaroIIei reOMETPUYECKON MPOTPECCHH.

Pemenue 3a1a4 Ha mpuMeHeHHE HOPMYIIbl CYMMbI O€CKOHEYHO
yObIBaroIIeil reOMETPUYECKON MPOTrPECCHH.

IIpousBoaHas 51 e
pUMEHEHNE

O3HaKOMIIEHHE C TIOHSATHEM TIPOU3BOTHOM.

N3yuenne u  GopMyIMpOBaHHE €€ MEXaHHYEeCKOro U
TE€OMETPHUYECKOT0 CMBICIIA, U3yUYEeHUE AITOPUTMA BBIYUCIICHHSI
MIPOM3BOTHOM HA MPUMEPE BHIYMCICHUS MTHOBEHHOMH CKOPOCTH
1 yTI0BOTO KO3 (PUIHEeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTeIbHOH B 00111eM BUJIE.
YcBoeHue MIpaBUI g depeHIpoBaHys, TaOIHIIBI
MIPOU3BOTHBIX DJIEMEHTAPHBIX (QYHKIUH, MPUMEHEHHE TSI
nuddepeHpoBannst  PYHKIUNA, COCTABICHHUSI YpPaBHCHHS
KacaTeJIbHOM.
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W3yueHune TeopeM O CBSI3U CBOWCTB (DYHKIIMH U MPOU3BOIHOM,
(bopMyIMpOBKaA HX.

[IpoBenenne ¢ MOMOLIBKO NPOU3BOJHOW  HCCIEIOBaHUSA
byHKIMH, 3a1aHHON (HOPMYJITON.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMH M TPOU3BOIHOM O UX
rpadukam.

IIpuMeHeHHe NPOM3BOMHOM Ul pPEIICHMs 3aJad  Ha
HaXOXJEHWE HanOOJbIIEro, HAUMEHBIIEr0 3HAUEHUs U Ha
HAaxO0/JICHUE DKCTpEMyMa.

[TepBoobOpasHas u uHTErpa

O3HaKOMJICHHE C TIOHATHEM HHTErpalia u nepBooOpasHo.
W3yueHue rmpaBuiia BEIYUCIEHUS IEPBOOOPA3HON U TEOPEMBbI
Hprotona— Jleiibnuna.

Pemienue 3a1a4 Ha cBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOM I JTaHHOU (DYHKITHH.
Pemenue 3a1a4 Ha IPUMEHEHUE UHTETpaJIa 1)1 BBIYUCICHUS
($u3HYECKUX BEJIIMYMH U IJIOLIA/IEH.

YpaBHEHHUs 1 HEpABEHCTBA

YpaBHeHus u CHCTEMBI
ypaBHeHul HepaBenctBa u
CHCTEMbI HEPABEHCTB C ABYMS
NepEMEHHBIMU

O3HaKOMJIEHME C TPOCTEUIIMMHU CBEIACHUSIMH O KOPHSX
anreOpanyeckux ypaBHEHWH, MOHATUSAMH  MCCIEIOBAHUSA
YPaBHEHUN U CUCTEM yPABHEHUM.

W3ydyeHne TeOopuM PpPaBHOCWIBHOCTM YpPaBHEHMM U €€
npuMeHeHus. I[loBropeHue 3amucu peleHUs CTaHAAPTHBIX
YpaBHEHMH, MpUEMOB IMpeoOpa3oBaHUs YpPaBHEHUH  AJs
CBEIEHMS K  CTaHJApTHOMY  ypaBHeHuIo.  PeuieHue
palOHaIbHBIX, UPPALMOHAJIBHBIX, TIOKA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUHN U CHCTEM.

Hcnonb3oBaHue CBOWCTB U IpaMKOB (YHKUUN I pEeLICHUS
ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IPUEMOB PEIIEHUS CUCTEM.
Pemenne ypaBHEHHMH C DPUMEHEHHEM BCEX IIPUEMOB
(pa3noxeHus: HA MHOXUTEIN, BBE/IEHUSI HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH, IpahudecKoro MeTo1a).

Pemenne cucreM ypaBHEHHMH C TNPUMEHEHHEM PA3IMYHBIX
CIOCO00B.

O3HakoMJIeHHE ¢ OOIIMMHU BONPOCAMM PELLIEHUSI HEPABEHCTB U
UCIOJIb30BaHUE CBOMCTB U I'paMKOB (PYHKLUUH MpPU pelIeHUH
HEPaBEHCTB.

Penienrie HepaBEHCTB M CHCTEM HEPABEHCTB C NPUMEHEHUEM
Pa3IUYHBIX CITIOCOOOB.

[IpumeHeHne MaTeMaTHYECKHX METOJOB Ui PELICHMS
COJIepKaTeNNbHBIX 337a4 W3 pa3IUYHbIX 00JlacTell HayKu H
NpakTUKU. VHTepnpernpoBaHMe pe3ysbTaTOB C  Y4ETOM
peaNbHBIX OTPAHUYEHUM.

DeMeHThl KOMO

HWHATOPHUKHU, TCOPUHN BepOﬂTHOCTeﬁ U CTaTUCTHUKHU

OcHoBHbIE TIOHSATHS
KOMOMHATOPUKH

N3yuenne mnpaBuia KOMOMHATOPUKM W MpPUMEHEHHE MIpU
peleHn KOMOMHATOPHBIX 3a/ad.

Pemenne KOMOMHATOPHBIX 33/7a4 METOJOM Iepebopa M IO
MIPaBUITy YMHOXKECHUS.

O3HakoOMJIEHHE C TIOHATUAMU KOMOWHATOPUKH: pa3MEIICHUSIMH,
COUETaHUSIMHM, TIepecTaHOBKaMu U (QopmyrnamMu A HUX
BBIYMCIICHHUSL.

OO0bsicHeHHEe U TpUMeHeHue GopMyJT AJisl BEIUMCICHUS
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pPa3MEILEHUM, IEPECTaHOBOK U COUYETAHUM IIPU PELICHUHU 3a4a4.
O3nakomieHue ¢ OwHOMOM HpOTOHA H TPEYroJILHUKOM
[Tackans. Pemienne nmpakTHYECKUX 3aa4 C UCIIOJIb30BAHUEM
MOHATUI U TIPaBUJI KOMOMHATOPUKH.

DNeMEeHThI Teopun | M3yueHne KI1acCHuecKoro onpeesieHus: BEpOsSTHOCTH, CBOWCTB
BEPOSTHOCTH BEPOSTHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.
PaccmoTpenne  mpuUMepoOB  BBIYHMCIEHUS  BEPOSTHOCTEH.
Pemienue 3a1a4 Ha BBIYHUCICHUE BEPOSITHOCTEH COOBITUI
[IpencraBnenue naHHbIX | O3HAaKOMJIEHHE C IPECTABICHUEM YHCIOBBIX TAHHBIX U X
(Tabmuibl, JMarpaMMBbl, | XapaKTePHUCTUKAMHU.
rpaduKm) Pemenne mnpakTU4ecKuX 3a7a4 Ha 00pabOTKY YHCIOBBIX

JAHHBIX, BBIYUCIICHUC UX XAPAKTCPHUCTHUK

['eomeTpus

[IpsMble ¥ IUIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa M NPHUBEIEHUE JOKA3aTEJIbCTB IPU3HAKOB
B3aUMHOI'O  pACIOJIOKEHUS  NPSAMBIX U IUIOCKOCTEH.
PacnosnaBanue Ha uyeprexax M MOJEISX Pa3IMYHbIX CIIy4acB
B3aUMHOI'O  pACIOJIOKEHUs  NPSIMBIX MU IUIOCKOCTEH,
apryMEHTHUPOBAHHUE CBOUX CY>KJICHUM.

@opMyJIMPOBAHUE ONPEACICHUN, TMPU3HAKOB U  CBOWCTB
HapauIeIbHbIX u NEPIIEHIUKYIPHBIX IUIOCKOCTEH,
JIBYI'PAaHHBIX U JINHEWHBIX YIJIOB.

BrinosiHeHNE OCTPOEHUS YIJI0B MEXKIY NPSMBIMH, NPSIMON U
IUIOCKOCTBIO, MEXAY INIOCKOCTSMU II0  ONHMCAHUID U
pacrno3HaBaHUE UX HA MOJEIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSIMBIX U
IUIOCKOCTEH NP PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX M KOHCTPYHPOBAHHME HA MOJAEISAX
NEPHNEHAUKYISAPOB U HAKJIOHHBIX K IIJIOCKOCTH, IIPSMBIX,
MapaJUICIbHBIX  IUIOCKOCTEH, YIJIOB MEXIy MNpsIMOA U
IUIOCKOCTBIO M1 0O0CHOBAHHUE MTOCTPOEHHMS.

Pemenne 3amad Ha BBIYHCICHUE TE€OMETPUYECKHUX BEJIIMYMH.
OnucelBaHME PACCTOSIHUS OT TOYKHU 0 IUIOCKOCTH, OT IPSIMOMN
110 IIJIOCKOCTH, MEXIY IIJIOCKOCTSIMU, MEXIY
CKPELIUBAIOIIMMUCSA  NPAMBIMHA, MEXAY I[POU3BOJIBHBIMU
¢urypamu B npoctpaHcTBe. POopMyJINPOBAHUE U JTOKA3bIBAHUE
OCHOBHBIX TEOpPEM O PACCTOSHMSAX (TEOpEM CyIEeCTBOBAHUS,
CBOWCTBA).

N300pakeHre Ha dYepTekax W MOJENAX PAcCTOSHUS U
000CHOBaHHE CBOUX CyXJeHui. OrnpeneraeHre U BbIYHCICHUE
paccTosHuii B mpoctpaHcTBe. [Ipumenenne ¢opmya u Teopem
IJIAHUMETPHUH TS PELICHUS 3a]1a4.

O3HaKOMJIEHHE C IOHATUEM MTAPAIIIENBHOIO IPOEKTUPOBAHUS U
ero cpoiictBamu. Popmynuposanue meopemvl O HIOUWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu Js OOOCHOBAaHUS TOCTPOECHUH U
BBIYMCIICHUM.

ApryMEeHTHUpOBaHHE  CBOUX  CYXJAEGHUH O  B3aUMHOM
pAacIoyI0KEHUH TPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Onucanue u XapaKTEepPUCTUKA  Pa3iIU4HBIX BUJIOB
MHOT'OIPAaHHUKOB, IEPEUYHCIICHNE UX 3JIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS
Ha M300paXXEHUAX U MOJEISIX MHOIOI'PaHHHUKOB.
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Bplunciienne  JMHEHWHBIX ~ JJIEMEHTOB WU YIJIOB B
IPOCTPAHCTBEHHBIX  KOHQUIypauusX, apryMEHTUPOBaHHE
CBOUX CY>KICHUHU.

XapakTepucTuka M  HM300paKeHHE CEUYEHUs, pa3eepmiu
MHO202PAHHUKOB, BBIYACIICHUE IIJIOIAEH TIOBEPXHOCTEN.
[TocTtpoenue npocTednx cedeHnit Kyoa, Mpu3Mbl, TUPAMHJIBI.
[Tpumenenue GpakToB U CBEICHHUNA U3 TUIAHUMETPHH.
O3HakOoMJICHME C BHMJAaMU CHMMETPUM B IIPOCTPAHCTBE,
(dbopMyJIMpOBaHHUE OIPENEICHUI W CBOMCTB. XapaKTEPHCTUKA
CUMMETPUH TEJI BPAIIEHNU U MHOTOTPAHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PEILICHUH 3aa4.
Vcnonb30BaHue NpuOOPETEHHBIX 3HAHUMN 711 UCCIIEJOBAHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPaHHUKOB U BBIIIOJHEHHE
PUCYHKOB I10 YCIOBHUSM 3a/1a4

Tena 51 ITOBEPXHOCTH
BpALICHUS

O3HakoOMIICHHE C BHJIAMH TeJl BpalleHus, (opMyTupoBaHHE UX
OIpENICIICHUN U CBOMCTB.

@opMyIUpOBaHUE TEOPEM O CEUEHUHU IIapa IUIOCKOCTHbIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue Tel BpallleHUsl, UX Pa3BEPTKHU,
CEUCHMSL.

Pemenue 3amay Ha MOCTPOEHUE CEUEHUM, BBIYUCIICHUE JJIUH,
paccTosHui, yrioB, miomanei. IlpoBenenue nokazaTenbHbIX
paccyXIeHUI IIpU PEIIeHNH 3a/1au.

[TpuMeHeHNEe CBOMCTB CUMMETPUU NPH PEIIEHUH 3a]1a4 Ha Tena
BpallleHus1, KOMOMHALINIO Tel.

N300pakeHre OCHOBHBIX KPYTJIbIX TEJ U BHIIOJHEHNE PUCYHKA
10 YCJIOBUIO 3aJIa4H.

W3mepenus B reoMeTpun

O3HakoMJIEHHE ¢ TIOHATUAMM IJIOMIAIU U 00beMa, aKCHOMaMHU
Y CBOMCTBaMH.

Pemenue 3a1a4 Ha BBIYMCICHHE IJIOMIAACH MIOCKUX (UTYD C
NPUMEHEHUEM COOTBETCTBYIOIIUX (opMyl U (PakToB U3
IUTAHUMETPHH.

W3ydeHue TeopeM 0 BHIYUCIEHUN 00BEMOB MPOCTPAHCTBEHHBIX
TeJ, pellieHHe 3a/jady Ha NpUMEeHeHue (OpMyJ BBIUMCIECHUS
00BEMOB.

N3yuenue ¢popmyn A BEIUMCIEHUS TUIOIIACH MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BpaIlleHHUS.

O3HaKOMJIEHHE C METOJOM BBIYMCIIEHHUS IIOIAAN TIOBEPXHOCTH
chepsr.

Pemenne 3amad Ha BBIYMCIEHHME IUIONIAJEH IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TeJl.

KoopanHatse! 1 BEKTOPBI

O3HakoMJIEHHE C MOHATHEM BeKTOpa. M3yueHue nexkapToBoil
CHUCTEMBl KOOpPAMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO
3alaHHBIM KOOpAMHATaM TOYEK U INIOCKOCTEH, HAXOXKICHUE
KOOpIMHAT ToueK. HaxoxkzaeHue ypaBHEHUH OKpY>KHOCTH,
cdepsl, INIOCKOCTH. BbrunciaeHne pacCcToOSHUN MeX/ly TOUKaMHU.
N3yueHne cBOWCTB BEKTOPHBIX BEIMYHH, MPABWII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, NPABUII HAXOXKICHUS
KOOPJIMHAT BEKTOpa B NPOCTPAHCTBE, NPABWI JEHUCTBHU C
BEKTOPAMH, 33JaHHBIMU KOOPJMHATAMH.

[IpumeHneHnue Teopyn Mpu PEUICHUH 3a1a4 Ha JICUCTBUSA C
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BEKTOPaMH.
W3y4yeHne CKalsIpHOTO NPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs IPSAMOM M IUIOCKOCTH. lIpumeHeHue teopuu Inpu
pelleHnn 3a1a4 Ha JACUCTBHUA C BEKTOPAaMHU, KOOPAWHATHBIN
METO/1, IPUMEHEHUE BEKTOPOB JUIsl BBIYUCIICHUS BEJIMYMH YIJIOB
Y PacCTOSHUM.

O3HaKOMJIEHHE C JI0KA3aTeIbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM  PpAaCIOJIO)KEHHH TIPAMBIX M  INIOCKOCTEH €
HCIIOJIb30BAHUEM BEKTOPOB

7. YcaoBusi peaju3anuu y4eOHoi JUCIUNIMHBI

7.1  TpeGoBanuss K  MHHUMAJIBHOMY  MAaTepPHAJIbHO-TEXHUYECKOMY
o0ecreYeHmIo.

Peanuzanus mporpamMMmbl JUCHUIUIMHBL TpeOyeT Haauuue y4dyeOHOro kaOuHeTa
mateMatuku (IlerepOyprckoe mocce, 2, ctpoeHue 2, atax 1, momemnienue Ne 1227)
KoMmiekTHOCTh:  HOCajoyHble  MeCTa [0  KOJMYECTBY  OOYyYaroluXcs;
mkag/crennax — 1 mT.; aBTOMaTU3UPOBAHHOE paboyee MECTO: MEPCOHAIBHBIN
kommbioTep B 161 B coctaBe ATX 200 G4620 DDR4/500 Gb/a+tMOHUWTOP ACER
V226HQL muar.21.510.+MbIIIIb+KIIABUATYPA — 1 mt.; qocka-3kpaH -

1  wr.; wuHrepaktuBHbIA mnpoektop NEC U321Hi  MT-1mwr.;ucTouyHuK
oecniepedoiinoro muranust Nippon — 1r.; cereBoii ¢pmibtp Buro 1.8 metpa — 1 .
JIneH3noHHoe NporpaMMHOE 00€ecTIeUeHuE:

I1O Microsoft (OC Windows 10, MS Office 2013)

CB00OOAHO pacnpocTpaHsieMoe MPOrpaMMHOE 00ecTIeyeHuE:

Adobe Acrobat reader DC, 7Zip.

7.2 UudopmanuonHoe odecrevyeHue 00ydeHus
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX u3AaHui, HHTepHeT — pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:
1. BbammaxoB M.U. Maremartuka: yueOHuk / bammmakos M.M. — Mockaa :
KuoPyc, 2019. — 394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. — URL.:
https://book.ru/book/929528

JIonoJIHUTEIbHbIE€ HCTOYHHKH:

1. HunayeB B. C. Matemaruka : yueOHuk u npaktukym s CIIO / B. C.
[MumaueB ; Mock. roc. yH-T uM. M. B. JlomoHocoBa; moxg pex. A. H.
TuxoHoBa. - 8- uza., nepepad. u jom. - Mocksa : FOpaiit, 2016. - 447 c. -
(ITpodeccuonansHoe obOpaszoBanue). - KH. mocTtymHa B 3JIEKTpOH. OMOL.
cucteme biblio-online.ru. - ISBN 978-5-9916-6154-6 : 845-58.

HNuTepHeT-pecypcesl
1. HWudbopmannoHHBIE, TPEHUPOBOYHBIE ¥ KOHTPOJbHBICE MAaTEPHUAbI) -
www.fcior.edu.ru;
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Enunas komnekiuu udpoBbIX 00pa30BaTeIbHBIX pecypcoB WWw.school-
collection.edu.ru;

Caiitr o marematuke. Bximrouaer B ceOsl pas3jieibl BBICIICH, IIKOJBHOW H
3aHUMAaTEJIbHOW MaTeMAaTHKH, a TaK)Ke MCTOpUI0 Hayku. Oco0oe BHUMaHHE
yJIeIIeHO Bompocy noarotoBku k EI'D o matemaruke - http://free-math.ru;
CalT «YuuTenbckoi raseTe» - hitp://www.ug.ru;

CalT MEeTOIMYECKOTO JKypHAaJIa JIJIsl YUUTEeIeld MaTeMaTHKU « MaTteMaTHKay -
http://mat.1september.ru;

Caiit xypHana «BectHuk oOpazoBanus» - http://www.vestnik.edu.ru
bubnnoreka mo maremaruke - http://mathemlib.ru/news
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