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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM JINC-
HUIIJIMHBI

1.1. O6s1acTn npuMeHeHus padoyeil MporpaMmmbl

Pabouas mporpamMma y4yeOHON IAMCUMIUIMHBI SIBISIETCSI YaCThbI0 OCHOBHOM MpOQeccHOHaTbHOM
obpazoBarenbHol nporpamMmbl B cooTBeTcTBUM ¢ DI'OC CIIO mo cnenumansHoctr 36.02.01 Bere-
puHapus

[Tporpamma yuebHON AMCHUILTUHBI «MareMaTuka» mpeaHazHayeHa g U3y4eHus B rnpodeccu-
OHAJBHBIX 00Pa30BaTEIbHBIX OPraHU3AIUAX, peanu3yromux o0pasoBarenbHyo nporpammy CIIO B
npeaenax ocsoenus [ITICC3 Ha 6a3e 0OCHOBHOTO 001IeT0 00pa30BaHuUs.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit @I'OC CIIO, npeabsBIsEMbIX K CTPYKTYpE,
COJIEpP’KaHUIO M Pe3yJbTaTaM OCBOCHHS y4eOHOW NUCUUIUIMHBI «MareMaTuka», B COOTBETCTBUU C
PexomeHmanusiMu 1o OpraHu3anyy MOydeHHs CpeHero o01ero oopa3oBanus B mpeenax ocBoe-
HUSl 00pa30BaTeIbHBIX MPOTPAMM CpeIHEro npodeccruoHarbHOro o0pa3oBaHusl Ha 6a3e OCHOBHOIO
oOuiero oOpa3oBaHMsl C y4eToM TpeOoBaHMI (enepanbHbIX rOCYAAPCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJapTOB U MOJy4aeMoi Mpodeccur WiM CIeNHaTbHOCTU CpelHero npodeccrnoHanbHoro odpa-
30BaHUS.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpe OCHOBHOII nmpodeccHoHATbHOI 00pa3oBaTe/IbHON MpPo-
TPaMMBbI:

yueOHas qucuMIiinHa «MaTeMaTHKa» OTHOCUTCS K 0a30BbIM JUCIHMIUIMHAM IO CHELHaTbHOCTH
36.02.01 Berepunapus

1.3. Leaun u muianupyemMsble pe3yJbTaTbl 0CBOCHHMS JMCIHUIIIUHBI

Peanuzanus mporpammel ydeOHoro mpenmera «Matematuka» B crpykrype OOII CIIO
HaIpaBJIeHA HA JOCTHKEHUE LIEIH T0:
- OCBOEHMIO 00pa3oBarenbHbIX pe3ynbratoB PI'OC COO;
- IOATOTOBKE 00YYarOIIMXCS K OCBOEHUIO 001X U MPO(HECCHOHATIBHBIX KOMIIETEHIINH;
- obecrieyeHno cOPMHUPOBAHHOCTHU MPEICTABICHUN 0 MAaTEMAaTUKE KaK YacTH O0IedeI0BeYecKOn
KYJIbTYpPbI, YHUBEPCAIbHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OMUCHIBATh U U3Yy4aTh peajbHbIE MpOliec-
CBl U SIBJICHUS

Kox OK, IL1anupyemMble Pe3yJbTaThl 0CBOCHHS JHCIHILIHHbI
K Oo6mue JAucnunyinHapHbie (mpeaMeTHbIe)
OK-l - TOTOBHOCTH K TPYZy, OCO3HaHUE LEH- | ~ BJIaZ€Th METOJaMH JO0Ka3aTeCJIbCTBa, AJIr'OpUTMaMH peE-
BI)I6paTB HOCTH MacTepCTBa, pr,[[O.HIO6I/Ie, IMeHUsA 3axa4d; YMCEHHUE (I)OpMyIII/IpOBaTB OIIpEACIICHUA,
CHOCO6LI - TOTOBHOCTb K aKTUBHOU nesTeJIbHO- AKCUOMBI U TCOPEMBI, MIPUMEHATh UX, IPOBOJAUTH AOKa3a-

pemieHust 3a-
nad mpodec-
CHOHAILHOM
JIesITeIIbHO-

CTH IIpUMe-
HUTEIBHO K
pa3INYHbIM

KOHTEKCTaM

CTH TEXHOJOTMYECKOH W COLHMAIBHON
HAIPABJICHHOCTH, CHOCOOHOCTh WHHU-
IAUUpOBaTh, IJIAHUPOBATE U CaMOCTOA-
TEJNBHO BBIMOJHATh TAKYIO JIESTEIb-
HOCTB;
- HHTEpeC K pa3audHbIM cepam mpo-
(heccnoHambHON e TEILHOCTH.
Hppa-OpnajeHne YHUBEPCAIH

HEIMU IT03HABATEILHBIMH JTEHCTBUSIMH:
a) 06a30BbIe JIOTHYECKUE ICUCTBHUS:

- CaMOCTOSITENbHO (DOPMYyITUPOBATh U
aKTyaJH3UpOBaTh MPOOJIEMY, paccMar-
PHBATh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPH-
3HAK WJIA OCHOBaHUS JJIi CPaBHCHUS,
Kinaccu(puKanuu u 0000IIeHNUS;

- ONpeNeNsATh IEeIU NeATeIbHOCTH, 3a-

HemMu - yue6-

JaBaThb IapaMETPhl W KPHUTCPHUH HX

TCIBHBIC PACCYKIACHUA B XO0A€ PCIICHUA 3a/1a4,

- YMETh OIICPpUPOBATH IOHATHUSIMU. CTCIICHb YMCJIA, JIOra-

pI/I(l)M qucia, yMCHI/Ie BHHOHHHTL BLI‘lI/ICJIeHHe 3Ha‘{eHHI/I

1 TpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSMH M JioTa-
prdmamu, mpeoOpasoBaHUs JPOOHO-PALMOHAIBHBIX BbI-
paXKeHHI;

-yME€Th OIEPHUPOBAaTh MOHATHUSMH: palMOHAIbHbIE,
LMOHAJIbHBIE, TOKA3aTeIbHbIE, CTEIICHHBIE,

norapupmuye-

CKHEC, TPUTOHOMETPUUYCCKUEC YpPaBHCHHUA W HCPABCHCTBA,
UX CHCTEMBI;
- YMETb ONEpHPOBATH MOHATHAMHU. (YHKIHS, HETPEPHIB-
Hast (QYHKIUS, IPOU3BOIHAS, TIEPBOOOPa3HAs, ONPE/IEIICH-
HBI MHTETpaj; yMETh HAaXOIUTH NPOM3BOJHBIC 3JIEMEH-
TapHbIX (YHKIMH, MCHONB3YS CIIPABOYHBIC MaTEpUaIbI;
HCCIIE0BATh B MIPOCTEHINNX CiTydasX (YHKIUH HAa MOHO-
TOHHOCTH, HAXOMUTh HauOoJblIee M HAaUMEHbIICE 3HaUe-
HUA QYHKIMH; CTPOUTH rpa)IKi MHOTOYJICHOB C HUCIIONb-
30BaHUEM allapaTa MaTeMaTHYeCKOTO aHAJIN3a;

NPUMCHATH MNPOU3BOJAHYIO IPpU PCIICHUHN 3a4a4 Ha ABU-




JOCTUKEHHSL,
- BBUIBIISITH 3aKOHOMEPHOCTH M MPOTH-
BOpEUYHsl B pacCCMaTPUBAEMBbIX SIBJICHHU-
9X;

- BHOCHUTh KOPPEKTHUBBI B JIESITEINb-
HOCTh, OIICHUBATh COOTBETCTBHE pe-
3yJNbTaTOB [EISM, OLCHHUBATh PHCKU
MOCIIE/ICTBUIN IESTETBHOCTH;

- pa3BuUBaTh KPEATHBHOE MBIILICHUE
NP PELICHUH KU3HEHHBIX MTPOOJIeM;

0) 0a3oBBIC HCCIEIOBATENBCKHUE JICH-
CTBUS:

- BIAueTh  HAaBBIKAMHU  y4eOHO-
HCCIIEIOBATENIbCKOM U IPOEKTHOU Jesi-

TENBHOCTH; HAaBBIKAMH Pa3peILCHUs
npobiem;
-BBUIBIISITH  IIPUYUHHO-CIIEICTBEHHbIE

CBA3U U aKTyaJIU3UPOBATH 3aaavdy, BbI-
JIBUTATh THUTIOTE3y €€ peIIeHHUs, HaXo-
T apTyMEHTHI U JOKa3aTeIbCTBA
CBOMX YTBEpXKICHUM, 3aJaBaTh Iapa-
METPBI U KPUTEPHUH PEIIEHNS;
AHATM3UPOBATh IIONyYCHHBIC B XOIC
pelIeHusT 3aa4yu pe3yNbTaThl, KpPUTH-
YECKM ONLCHUBATh HUX HJOCTOBEPHOCTD,
MPOTHO3MPOBATh M3MCHEHHE B HOBBHIX
YCIIOBHSAX;

YMETh NEPEHOCUTH 3HAHUA B IMO3HaBa-
TEJIbHYI0 M TPAKTUYECKYI0 oO0jactu
JKU3HEIEATSIFHOCTH;

YMEThL MHTETPUPOBATL 3HAHUSA U3 pas-
JIMYHBIX TIPEIMETHBIX 00IacTe;
BbIABUT'aTb HOBBIC HIACHU, NpE€Ajiaratb
OPHUTHHAJIBHBIC TOAXOAbI U PEIICHUA;

U CIOCOOHOCTh WX HCIOJIb30BAHUS B
MO3HABATEIIEHOW M COIMANBHON TpaK-
THKE.

KEHHE;

pemaTe  IPAaKTHKO-OPHCHTHUPOBAHHBIE  3aJadyd  Ha
HauOoNbIIME ¥ HaMEHbIIME 3HAUCHUS, HAa HAXOXICHUE
ITyTH, CKOPOCTH U YCKOPEHHUS;

YMETb OIIEPUPOBAThH MOHITUSIMH: PallHOHaTIbHAS QyHKIHMS,
NoKasaTesbHasl (YHKIHS, CTeNeHHas (QyHKuus, jJorapud-
Mudeckas (QYHKIHSA, TPUTOHOMeTpudeckue (yHKIHY,
oOpaTHbIe QYHKIINY;

YMEHHE CTPOUTH I'padUKH M3YYCHHBIX (yHKIHMH, UCIIONb-
30BaTh rpaMKy NpU M3YYEHHU IMPOIECCOB M 3aBUCHMO-
CTEH, MY PEIICHNH 3a/1a4 U3 APYTUX y4eOHBIX NPEIMETOB
Y 3aJa4 U3 peaJIbHOM JKU3HH;

BEIpaKaTh (GOpMyJIaMH 3aBUCHMOCTH MEXIy BeIWYHMHa-
MH;

YMETh pellaTh TEKCTOBBIC 3a/laud Pa3HBIX THIOB (B TOM
YHCIie Ha TIPOLCHTHI, JOJIM M YaCTH, HA JBIKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIYT, HaJOTH, 3aladyd M3 00JIaCTH
yIpaBJEeHUs JMYHBIMU U CEMEHHBIMU (PMHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPaBHEHHMS, HEPABCHCTBA M HX
CHCTEMBI 10 YCJIOBHIO 33/1auH, UCCIIEAOBATh MOIyYCHHOE
pELICHHE U OLICHUBATH NIPABAONOJO00HOCTh PE3YJIbTATOB;
yYMETh OIEpUPOBATH MOHATHSAME: CcpejHee apudmerHye-
CKOe, MeAuaHa, Hauboybllee M HaUMCHBIICC 3HAYCHHS,
pa3Max, IUcHepcHsl, CTAaHIAPTHOE OTKIIOHEHHE YHCIOBOIO
Ha0bopa; yMeTh M3BJEKaTh, HHTEPIPETUPOBATh WH(pOpMa-
LU0, TIPEJCTABICHHYIO B Ta0JiMIax, Ha [uarpamMmax, rpa-
(uKaxX, OTpaXKAIOLIYI0 CBOICTBa peajbHBIX MPOLECCOB U
SIBJICHHH; IPECTaBIATh MHPOPMALHUIO C MOMOIIBIO Tal-
JIMIL U AMArpaMM, MCCIIE0BaTh CTATUCTHYECKHE JaHHbIE,
B TOM YHCJIE C NPHUMEHEHHUEM IpadHyecKUX METOJOB U
9JIEKTPOHHBIX CPEJCTB;

YMETh OIEPUPOBAThH MOHATHUSMH: CIyYalHBIH OIBIT, CITy-
YyailHOe COOBITHE, BEpPOSTHOCTH CIIy4allHOrO COOBITHS;
YMEHHE BBIYUCISITH BEPOSITHOCTh C MCIOJIB30BAaHUEM Tpa-
(bHUYEeCKUX METOAOB; IPUMEHATH (OPMYJNBI CIOKECHHUS H
YMHOXEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (AaKThl M
(GOpMyIIBI P pPELICHUH 3334, OLICHHBATh BEPOSTHOCTH
peaNbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH BEIH-
YMHAMHU; YMEHUE NPUBOJMTH MPUMEPHI MPOSBICHHS 3aK0-
Ha OOJIBIIIMX YKCEJ B MPUPOAHBIX M OOLIECTBEHHBIX SIBJIE-
HUSAX;

YMETh ONCPUPOBATh MOHATUSAMH: TOYKA, MpsiMasi, ILUIOC-
KOCTb, IPOCTPAHCTBO, ABYTPaHHbBIN YIroJl, CKPEIInBarOIu-
ecsl IpsSMBble, TNApAUIEIbHOCTh M TEPHEHIUKYISIPHOCTD
MPSMBIX W IUIOCKOCTEH, Yrojl MEXIy HpSIMBIMH, YTOJI
MEXIY NPSMON M TUIOCKOCTBIO, YIOJI MEXKIY IIOCKOCTS-
MH, pPAcCTOSHHE OT TOYKH JI0 IJIOCKOCTH, PAaCCTOSHHE
MEXAY MPSIMBIMH, PACCTOSTHUE MEXIY IIIOCKOCTSIMH,
yYMEHHE MCHOJIB30BaTh IIPH PELICHHM 3a]ad H3yYeHHBIE
(baxThl ¥ TEOPEMBI TUIAHUMETPHH,;

YMEHHE OILIEHMBaTh pa3Mephl OOBEKTOB OKpPY’KAaroLIero
MUPA;

YMETb OIIepUPOBATH NOHSATHUSMH: MHOT'OTPaHHHUK, CEUYCHUE
MHOTOTpaHHMKa, Ky0, Hapajuiesienuiiesl, mpusMa, IHupa-
Muza, GUrypa u MoBepXHOCTh BPAIICHUS, IIOCKOCTh, Ka-
caromtasicsi cepbl, MIMHIpPA, KOHYyCa, IUIOManb chepsl,
00peM ky0a. [IpsMoyroiapHOTO Mapaienenumesa, mipa-
MUJBL, TPU3MBI, HUIMHIpPA, KOHYCA, Iapa;

yMeHHe H300pa)xkaTh MHOTOTPAaHHMKH U MOBEPXHOCTH
BpaLIEHUs, X CEUCHUS OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JICKTPOHHBIX CPEJCTB;

yYMEHHE pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE,




YMEHHE Paclo3HaBaTh MPAaBIIIbHBIE MHOTOTPAaHHUKHY;
YMETh ONEPHPOBATH IMOHATHSIMMU: IBIDKCHHE B MPOCTPaH-
CTBE, NOAO0OHBIE (UTYPHI B MPOCTPAHCTBE, MCIOIb30BATh
OTHOIIICHHE TUIOIIAICH TOBEPXHOCTH M 00BEMOB MOI00-
HBIX (UTYp NPU pELICHUH 3a]ay;

- YMETh BBIYUCIATH T'€OMETPUUYECKHE BEIMYUHBI (JIJIMHA,
YTOJI, IUIOIMIah, 00BEM, IUIOMIAb IIOBEPXHOCTH), HCIOIb-
3yst U3y4eHHbIe (POPMYIIBI U METOBI;

- YMETh OIEpUPOBAThH IMOHATHSIMHU. NPSMOYTrOJNbHAs CHU-
cTeMa KOOpJIWHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOpAH-
HaThl BEKTOpA, CKAIPHOE INPOU3BEICHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, NMPOM3BEIECHUE BEKTOpa Ha
YHCIJIO: HAXOJUTh C IMOMOLIBI0 U3YyYEHHBIX (OPMYI KOOp-
JIVHATBl CEPEIVHBI OTPE3Ka, PACCTOSHHE MEXIY IBYMS
TOYKaMH,;

- yYMeTh BBIOMpATh MOAXOISIINA HM3YYSHHBIH METOJ JJIs
pelIeHusl 33/1a4M, paclo3HaBaTh MaTeMaTHYecKue (haKThl
1 MaTeMaTHYECKHe MOJIENH B NPUPOJHBIX M OOIIECTBEH-
HBIX SIBJICHUSX, B HUCKYCCTBE; YMEHHE NPHUBOJUTH IPUMeE-
pPbl MAaTeMaTUYECKUX OTKPBITMA POCCUMCKOW U MHPOBOM
MaTeMaTHYECKOi HayKH;

- YMEThb OIICpUPOBATH MOHATHAMH: OINpPEIEICHNE, aKCHO-
Ma, TeOpeMa, CIIeJICTBUE, CBOWCTBO, NIPU3HAK, JOKA3aTelb-
CTBO, pPaBHOCHJIbHBIE (POpMYNHPOBKH; yMeHHE (hopmyu-
poBaTh 0OpaTHOE M NPOTHUBOMOJIOKHOE YTBEPXKICHUE,
NPUBOANTH NPUMEPHI U KOHTPIIPUMEPHI, HCIIOIb30BaTh
METOJl MaTeMaTHYeCKOW WHAYKIUH; MPUBOJUTH JI0Ka3a-
TEJIbHBIC PACCYKJICHUS NIPU PELICHUH 3a1ad; OLCHUBATh
JIOTHYECKYI0 PaBHIBHOCTh PacCyXICHHH;

- YMETh OINEepUpPOBaTh MOHATHUSMH. MHOKECTBO, IOJAMHO-
’KECTBO, OINEpalMU HaJl MHO)KECTBaMH; YMEHHUE UCIIOJb30-
BaTh TEOPETHKO-MHOXXECTBEHHBIN ammapar Ui OlUCaHUs
peasybHBIX MPOLIECCOB M SBICHUH, NPU pEIICHUH 3a/1a4, B
TOM YHCJIE U3 IPYTUX Y4eOHBIX IPEIMETOB;

- YMETh ONEpPUPOBATh MOHSITHUAMH: Tpad), CBS3HBIH rpad,
JIepeBo, WK, Tpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb U
ONUCHIBAaTh Tpadbl Pa3IMIHBIMU CIIOCOOAMHM; HCIIOIB30-
BaTh rpadbl IPH PELICHNUN 337134,

- yMeTb CBOOOJHO OIEpHPOBATh MOHATHAMH: COYETaHHUE,
MepecTaHOBKa, YUCIIO COYETAHUH, YHCIIO NEePEeCTaHOBOK;
6mHom HpioTOHA; yMeHHME NHPUMEHSTh KOMOHMHATOpPHBIE
(baKThl U pacCyXIeHHs JJIsl PeLICHUs 3a1ad;

- YMEThb ONEPHPOBaTh IOHATHAMU. HATYpaJIbHOE YHCIIO,
LeJI0€ YHCII0, OCTATOK 110 MOAYJII0, PAI[OHAIBHOE YHCIIO,
UPPALOHAJIBHOE YHCIIO, MHOXKECTBa HATYpalbHBIX, Iie-
JBIX, PALMOHAIBHBIX, JIEHCTBUTENBHBIX YHCET;, yYMEHHE
UCTIONIb30BaTh MPU3HAKK JEIMMOCTH, HauOOJIbIINK 00-
K JeTUTeNh 1 HaUMEeHbIlee 00Ilee KpaTHOe, ajrOPUTM
EBKiinzia pu pelieHun 3a1a4; 3HaKOMCTBO C Pa3In4HbIMH
TIO3UIIMOHHBIMH CHCTEMaMH CUHCIICHHS;

- yMeThb CBOOOJHO OIEpHUpOBaTh HOHATHUSIMH: CTEIEHb C
LEeJIbIM [T0Ka3aTelieM; KOPeHb HaTypalbHOW CTENeHH, CTe-
MeHb C PallMOHAIBHBIM MOKa3aTeJeM, CTEleHb C AeHCTBHU-
TEJILHBIM (BEILIECTBEHHBIM) ITOKa3aTesieM, Jorapupm 4Juc-
J1a, CHHYC, KOCHHYC, TAHT'€HC IIPOU3BOJIBHOTO YNCIIa;

- YMeThb ONEpHUpOBaTh MOHATHIMHU: TOXKIECTBO, TOXKJE-
CTBEHHOE NpeoOpa3oBaHME, YypaBHEHHE, HEPABEHCTBO,
chUcTeMa YypaBHEHHMH M HEPABEHCTB, PAaBHOCHJIBHOCTD
YpaBHEHHI, HEPABEHCTB M CUCTEM, PalllOHAJbHBIC, Hppa-
LMOHAIbHBIC, TIOKA3aTeIbHBIE, CTCIICHHBIE, JJoraprudmMuye-
CKHE, TPUTOHOMETPHUYECKHE yPABHEHMS, HEPABEHCTBA M
CHCTEMBI;




- YMEHHE pelaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PAa3NYHBIX NPHUEMOB; PEIIaTh yPaBHEHHMS, He-
pPaBEHCTBA U CHCTEMBI C MapaMeTpoM; IPHMEHSTh ypaB-
HEHUs, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHUS] MaTeMa-
THUYECKHX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00nacTell HayKu u
peanbHOM )KU3HU;

- yMeTh CBOOOJHO OIIEpUPOBATH IMOHATHAMH: TIpaur
¢yHKINM, oOpaTHAas (YHKOWSA, KOMIIO3WUIHS (YHKIIHH,
nuHEHHas (QyHKOUS, KBaapaTHdHas (QyHKIHS, CTCTICHHAS
(GYHKIMS C LeNbIM IO0Ka3aTesieM, TPUTOHOMETPUYECKHUE
¢yHKINM, OOpaTHBIE TPHUTOHOMETPHYECKHE (YHKIUH,
MOKazaTelbHass W Jorapupmudeckas (yHKOUH, yMEHHE
CTpOUTh rpadukn QyHKIMH, BBITOIHATH PeoOpa3oBaHUs
rpa¢ukoB (QYHKIUI, YMEHHE UCIOJNB30BaTh rpaduku
GYHKOWN 1718 W3YYCHHS MPOIECCOB M 3aBHCUMOCTEH TpH
pELICHUH 3a7ad U3 APYTHX y4eOHBIX NMPEIMETOB U U3 pe-
aNbHOM JKW3HM; BBIpaXaTh (OPMYJIaMHU 3aBUCHMOCTH
MEXAY BEIUYHHAMU;

YMEHHE CBOOOIHO ONEpUpPOBATh IOHATHSMHU: UYETHOCTH
(GYHKIMH, TEPHOANYHOCTh (GYHKIHMH, OTPaHHMYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTHh ()YHKIHUH, DKCTPEMYM (YHK-
M, HanOoJIbIlee W HaMMeEHbIIee 3HAUeHUA (QYyHKIUHM Ha
MPOMEXYTKE; yMEHHE IIPOBOJWTH HCCIEIOBaHHME (YHK-
uu;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U TpaduKu QYHKIUH ISt
pelIeHUsT ypaBHEHNH, HEPABEHCTB M 3a/ad C IapameTpa-
MH; H300pakaTh Ha KOOPAWHATHOHN IJIOCKOCTH MHOXe-
CTBa PEIICHUH YpaBHEHHUI, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOJHO OIEpHPOBaTh MOHSATHUSAMHU: ITOCIIE0Ba-
TEJILHOCTh, apU(MeTH4YecKass NpOorpeccusi, reoMeTpuye-
CKas Tporpeccus, 6eCKOHeYHO YOBIBAIOIIas TeoMeTpHye-
CKasl Iporpeccusi; yMeHHE 3a1aBaTh IOCIIEI0BATEILHOCTS,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX GOpMYT;

- YMETb ONEePHPOBATh MOHITUSIMH: HENPEPHIBHOCTH (YHK-
MM, aCHMNTOTHI rpaduka (QyHKOWH, TepBas ¥ BTOpas
MpoM3BOHAA (YHKIUH, TEOMETPHIECKUN N (U3HIECKUI
CMBICT TIPOM3BOJHOM, IepBOOOpa3Has, OMpeAeICHHBIN
MHTErpaj, YyMEHHe HaXOIUTh acUMIITOTHI rpaduka (yHK-
IINM; YMEHUE BBIYUCIITH IPOM3BOJHBIE CYMMBI, IIPOHU3BE-
JICHUs,, YaCTHOTO W KOMIIO3UIMH (QYHKIUHA, HAXOIUTh
ypaBHEHHE KacaTelbHOW K rpaduky (GYHKUMH; yMEHHE
UCTIONIb30BaTh MPOU3BOAHYIO AJ1 UCCIEIOBAaHMUSA (YHKIIHH,
JUISl HAXO0XKJCHUSI HAWTYUIeTo PEeIIeHus] B MPHUKJIAIHBIX ,
B TOM YHCJIE COLUAIbHO-PKOHOMUYECKHX W (UIUUECKHX
3aJa4yax, JUist ONpe/ieNieHHss CKOPOCTH U YCKOPEHHS; HaX0-
JITH IIOIAAN U 00beMbl (UTyp C IOMOIIBIO UHTETpPaa;
NPUBOAMTH MPUMEPHl MaTEMAaTHYECKOT0 MOAEIHPOBAHUS
¢ omMouIsio tudhepeHnaIbHbIX YPaBHEHNH;

- YMETb OIepHpOBaTh IMOHATHSIMHU: KOMIIJIEKCHOE YHCIIO,
COIPSDKEHHbBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4uciia, GopMa 3alHucH KOMIUIEKCHBIX Y-
cen (reoMerpuyeckas, TPUrOHOMETpHUYecKas U anredpau-
Yeckas); yMeTh NPOU3BOJANTH apUpMeTHIecKnue IeHCcTBUS
C KOMIUICKCHBIMH YHWCIIaMHU; TPUBOJUTH TPUMEpPbI HC-
TMOJIb30BAHUS KOMILIEKCHBIX YHCET;

- yMeThb CBOOOJHO OIEPUPOBATH IOHATHSIMHU: CpEIHEe
apugMeTHyecKoe, MeanaHa, HauOoJbllee U HauMEHbIIee
3HAUCHMS], pa3Max, JAUCIIEPCHUs], CTAaHIAPTHOE OTKIOHEHHE
JUISL OIMCaHMs YHCIIOBBIX JAHHBIX; YMCHHE HCCIIEAOBATH
CTaTHCTHYECKHE TaHHBIE, B TOM YHCJIE C MPUMEHCHHEM
rpaMYeCKUX METOJIOB M JJIEKTPOHHBIX CPEJACTB; Ipadu-
YECKH HCCIIEAO0BATh COBMECTHBIC HAONIOACHUS C IOMO-




LIBI0 IMarpamMM PacCEUBaHUs U JINHEMHOW PErpeccuy;

- YMEThb HaXxOJHUTh BEPOSITHOCTH COOBITHII C HMCIIOIB30Ba-
HHEM rpapuYecKuX METOJOB; NPUMEHSTh Ul PELICHUS
(hopMyJIBI CIIOXKEHUSI BEPOSITHOCTEH, (HOPMYIy IOJHOM
BEpOATHOCTH, (opMyiny bepHymnmn, koMOnMHAaTOpHBIE (ak-
TBI U (POPMYJIBI; OLIEHHBATh BEPOSTHOCTU COOBITHH; yMme-
HHE OIIePHPOBATh IOHATHAMM: CydaiiHasi BelIWYMHa, pac-
MpEe/IeNIEHNE BEPOSTHOCTEH, MaTEMaTHYECKOE OXKHIAHHE,
JUCHIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE CIIy4YailHOM Bemu-
YHMHBI, QYHKIUHM paclpesiesie s U IUIOTHOCTH PaBHOMED-
HOTO, MOKAa3aTeIbHOTO M HOPMAJIBHOTO PpacIpeleieHHH;
YMEHHE HCIIOIb30BaTh CBOMCTBA M3YYEHHBIX paclpenere-
HHUH JUIS peleHus 3a7a4; 3HAKOMCTBO C MOHATHSAMU: 3a-
KOH OOJIBLIMX YHCEJN, METOJbl BBHIOOPOYHBIX HCCIIE/I0BA-
HUH; YMEHHE NPUBOIWTH NPHUMEPHI IPOSBICHUS 3aKOHA
OOJIPIINX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHH-
X,

- yMeTh CBOOOJHO ONEPHPOBATh MOHATUSIMH: TOYKa, Mpsi-
Masl, IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKHI
yToJ, IBYIpaHHBIH yroj, TPEXTPaHHBIH Yroj, Iepeceka-
IoIuecs, NapaieldbHble M CKPEIIMBAIOIINECS TIPSIMBIE,
MapajyIeJIbHOCTE W MEPNEHAUKYISAPHOCTL IPSAMBIX U
IUIOCKOCTEH, YTrod MEXLy MPSIMBIMHU, YTOJI MEXIY HpsSMO
U TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HC-
MOJIb30BATh TPH PELICHUH 33134 U3ydeHHble (akThl, TEO-
peMBI IJIAaHUMETPUH; YMEHHE OLCHUBATh pa3Mepbl 00beK-
TOB B OKPY’KAIOIIEM MHUPE; yMEHHE OIEPUPOBATh IOHATH-
SIMH: MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHUKA, TPaBUIIb-
HBIIl MHOTOTPaHHUK, IpU3Ma, MUpamuaa, QGUrypa u mo-
BEPXHOCTh BpaIIEHNs, IWINHADP, KOHYC, map, cdepa, pas-
BEpTKa IOBEPXHOCTH, CEYEHHs] KOHyCa W LWIMHApPA, T1a-
pajuleTbHbIE OCH WJIM OCHOBAaHHWIO, CEYEHHUE Iapa, Ijioc-
KOCTh Kacamomascs chepbl, IMIMHAPA, KOHYCa; yMEHHE
CTPOUTH CEYEHHE MHOTOTPAaHHMKA, (PUTYpHl M MOBEPXHO-
CTH BpalleHUs, UX CEYEHHs, B TOM YHCIIE C IOMOILIBIO
QJICKTPOHHBIX CpeI[CTB; YMCEHUE NPUMCHATH CBOICTBa
TEOMETPUYECKHX (UTYp, CaMOCTOATENHHO (HOPMYIIHpO-
BaTh OIPEAEICHUs M3ydaeMbIX (DUTYp, BBIIBUraTh T'MIIO-
TE3bl O CBOMCTBaX M MPU3HAKAX T'€OMETPUUYECKHX (QUTYD,
000CHOBBIBAaTh WJIM ONPOBEPraTh MX; YMEHHE HPOBOJIUTH
Kiaccuukanuio (Guryp Mo pasiMYHBIM IIPU3HAKaM, BbI-
MIOJHATH HEOOXOANMBIE JOTOIHUTENIbHbIE TIOCTPOCHHUS;

- yMeThb CBOOOJHO ONEPHUPOBATh MOHATHAMH. IIJIOIIANIb
¢urypsl, 00beM (GUTypHI, BEIMYMHA YA, PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PAacCTOSIHHE MEXy MPSMBIMH, pac-
CTOSIHHE MEXIy TUIOCKOCTSIMH, IUIONIa b chepsbl, IIomaIb
MOBEPXHOCTH IMPaMUIbl,, NPHU3MBI, KOHYyCa, LUIMHJIpA,
o0beM Kyba, MPSMOYTOJLHOTO MapayieNienumesa, mupa-
MUJIBI, IPU3MBI, IUJIMHApPA, KOHYyca, IIapa; YyMEHHe Haxo-
JIUTH OTHOIIIEHHE 00BEMOB IMTOAOOHBIX UTYP;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHAMH: IBIDKEHHE,
napajuleNibHblil IePeHOC, CUMMETPHs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, NpeoOpa3oBaHWe MOAOOMs, mO-
JOOHBIE (UTYPBI; YMEHHE paclo3HaBaTh PaBHBIE M I10-
JI0OHBIE (QUTYpHl, B TOM YHCIE B MPHUPOAE, MCKYCCTBE,
ApXHUTEKType; YMEHHE UCIOJIb30BaTh TI'eOMETPUYECKHUE
OTHOIICHHSI, HAXOJIUTh T€OMETPUUCCKHE BEIUUYHMHBI (M-
Ha, YTOJI, TUIOIaAb, 00BEeM) MPH PEUICHUH 3a7ad U3 Apy-
THX y49eOHBIX IPEIMETOB U U3 PEATbHON KU3HH;

- yMeTb CBOOOJHO OINEPUPOBATh IOHATHSAMH: IIPSIMO-
YroJjibHasi CHCTeMa KOOPJAWHAT, BEKTOP, KOOPJHHATHI TOY-
K1, KOOPIMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOHU3BEIC-




HHE BEKTOpa Ha YHCIIO, Pa3IOKEHUE BEKTOpa 10 Oasucy,
CKaJIIpHOE TIPOU3BEEHHE, BEKTOPHOE IPOU3BEIECHHE,
yroJl MEXJy BEKTOpaMH; YMEHHE HCIOIb30BaTh BEKTOP-
HBII ¥ KOOPAWHATHBIN METOX JUIA PELICHHUS] TeOMETpHIC-
CKHX 3aJad 1 3ajad JPYTuX Y4eOHBIX IPEIMETOB; OIEpHU-
poBaTh MOHATHSAMH Marpuua 2x2, 3X3, ompenenurens
MaTpHIBI, TEOMETPUIECKUH CMBICI OTIPENCITUTEINS;

- YMEThb MOJEIHMPOBAaTh pPEalbHBIC CHUTYallMd Ha S3bIKE
MaTEMaTUKH; COCTAaBIATH BBIPAKCHUS, ypaBHEHHS, Hepa-
BEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a7aul, UCCIEA0BATh
MIOCTPOCHHBIE MOJIENM C HUCIOJIb30BaHHEM ammapara aj-
reOpel, HHTEPIPETHPOBATh IIOJNYYCHHBIH PE3yibTaT;
CTPOUTh MaTEMaTUYECKHE MOJEIH C IIOMOUIbIO T€OMETPU-
YeCKUX MOHATUH U BENWYMH, pellaTh CBSI3aHHbIE C HUMHU
MIPAaKTHYECKHE 3a/au; COCTAaBISITh BEPOSTHOCTHYIO MO-
JeTb U WHTEPIIPETHPOBATh IOJNYYCHHBIH PE3yibTaT, pe-
11aTh MPUKJIAJHBIE 3a0a4d CPEICTBAMU MaTeMaTHYECKOrO
aHaNM3a, B TOM YHCJIE CONMAIBFHO-3KOHOMUYECKOTO U (u-
3WYECKOTO XapaKTepa;

- yMEHHE BHIOMpaTh MOIXOIAIIMI METOJ ISl PEUICHHUS
3a]au; MOHUMAaHUE 3HAYUMOCTH MaTeMaTUKU B U3yUCHUU
MIPUPOJIHBIX W OOLIECTBEHHBIX TMPOLECCOB M SIBICHUI;
YMEHHE paclo3HaBaTh IPOSBICHHE MAaTEMaTHYECKHX OT-
KPBITHH POCCUNCKON 1 MUPOBOW MaTEMaTHYECKON HAYKH.

OK-3
[LmanupoBath
u
peanu3oBbIBa
Th
COOCTBEHHOE
npodeccuona
JTHHOE H
JMYHOCTHOE
pasBUTHE,
npeanpuHIMa
TEJBCKYIO
JeSITeTbHOCTD
B
npodeccruona
JBHOM cepe,
UCIIOJIb30BaTh
3HaHUS 110
MPaBOBOM 1
¢duHaHCOBOM
IPaMOTHOCTH
B Pa3ITUYHBIX
KU3HEHHBIX
CUTYalHAX

B o0mactn 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHHUS:

- ¢(hOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS 3THYECKOTO MTOBEACHHS;

- CIIOCOOHOCTH OLICHWBATh CHTYAIHIO U
NPUHUMATh OCO3HAHHBIE  PEIIeHHS,
OpPHEHTHPYACH Ha MOpAaJbHO-
HPaBCTBEHHbIE HOPMBI U ICHHOCTH;

- OCO3HaHHME JIMYHOTO BKJIaja B IO-
CTPOEHHE YCTOMYMBOTO OyAyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM
pomuTesiM U (WIM) APYTHM WIEHaM
CeMbH, CO3/aHHI0 CEMbH HA OCHOBE
OCO3HAaHHOTO TMPUHSATHS IIEHHOCTEH
CEMEHHON JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapogos Poccuy;
OBnazieHHe yHUBEPCAIBHBIMU PEryJisi-
TUBHBIMU JI€HCTBUSIMU:

a) caMOOpraHU3aNus:

- CaMOCTOSITENIFHO OCYIIECTBISTH II0-
3HABATENFHYIO JIESTEIHHOCTH, BBISIB-
JSTH MPOOJIEMBI, CTaBUTh U (OPMYJIIH-
poBaTh COOCTBEHHBIE 3a7a4ll B 00pazo-
BaTENIbHON JESATEPHOCTH W SKH3HEH-
HBIX CHTYaIHsX;

- CaMOCTOATENIBHO COCTaBJIATh IIJIaH
penieHust TpodJieMbl C Y4eTOM HMeElo-
IIUXCS PECypCcOB, COOCTBEHHBIX BO3-
MO>KHOCTEH, MpeoYTeHul;

- JaBaTh OIIEHKY HOBBIM CHTYalHUsM;
crocoOCTBOBaTh  (HOPMHUPOBAHHIO H
MPOSIBICHUIO IIHUPOKOW DJPYIUIUH B
pa3HBIX 00JIaCTSAX 3HAHUH, MOCTOSHHO
MOBBIIIATh CBOW 00pa3oBaTENbHBIH |
KYJbTYPHBI YPOBEHb;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh NMPHEMBI peIeKCHuH s
OLICHKH CHTYyallMM, BBIOOpa BEPHOTO

- YMETh ONEPUPOBATh MOHATHSIMU: PAlMOHAIIbHbIC, UppPa-
LHOHAJIbHBIC, TIOKA3aTeIbHbIE, CTENICHHbIC, JorapudmMuye-
CKHe, TPUIOHOMETPHYECKHUE YPABHEHUs W HEPAaBEHCTBA,
HUX CUCTCMBI,

- YMETh OIEPUPOBAThH MOHATHAMH: MHOTOTPAHHHUK, Cede-
HHE MHOTOTpaHHUKa, KyO0, Mapaulieienumes, npyu3mMa, mm-
pamuaa, ¢urypa M MOBEPXHOCTHh BpAlICHUs, TIOCKOCTD,
Kacamomascs cdepsl, IHHIpPA, KOHYCa, IUIONAIh I0-
BEPXHOCTH IUPaMUIbl, MPU3MBI, KOHyCa, LWJIAHJIpA,
wiomaas chepol, 00beM Kyda, MPSIMOYTOIBHOTO Tapauie-
JIeTIUIIe/1a, TUPAMUJIBI, TIPU3MBbI, [UITHH/PA, KOHYCa, 1apa;
yMeHHe u300paxaTth MHOTOTPAHHUKA W IOBEPXHOCTU
BpaliCeHus, UX CEYCHUA OT PYKH, C TIOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEICTB, YMETH PacIo-
3HABaTh CUMMETPHUIO B MPOCTPAHCTBE; YMETh PaCloO3Ha-
BaTb MPAaBUJIbHBIC MHOFOI‘paHHI/IKI/I;

- YMETb ONEPUPOBATH MNMOHATUSAMH. IMPAMOYTOJbHAs CHU-
CTeMa KOOPIMHAT; KOOPAWHATHI TOYKH, BEKTOP, KOOPIH-
HATBI BEKTOpPa, CKAILIPHOE MPOU3BEACHUE, YOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHUCJIO; HAXOAWTH C MOMOIIBI0 H3yYEHHBIX (GOPMYI KOOp-
JUHATBl CEPEIUHBI OTPE3Ka, PACCTOSTHUE MEXIY IBYMS
TOYKaMHU.




pelIeHNS;
- YMETh OIICHHUBATh PHCKH U CBOEBpE-
MEHHO TPUHUMATh PEIICHUA IO HX
CHIKEHUIO;

B) OMOIIMOHABLHBIA HWHTEIUICKT, MpPEe-
MoJararoIuii chOopMUPOBAHHOCTD:
BHYTPCHHEH MOTHBAIMH, BKIIFOYAFO-
el cTpemileHne K JOCTHKEHHUIO LENH
U yclexy, ONTUMHU3M, WHHUIIUATUB-
HOCTb, YMCHHE JeHCTBOBaTh, HCXOMS
3 CBOUX BO3MOKHOCTCH;

- OMIIATHH, BKIIOYAIONIEH CrIOCOOHOCTh
[MOHUMATh 3MOIIMOHAILHOE COCTOSHUE
IPYTHUX, YYUTBIBATH €r0 TIpPH OCY-
MIECTBICHHN KOMMYHHUKAIIH, CII0CO0-
HOCTb K COYYBCTBHIO M COIEPEKUBa-
HUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAOIINX
CHOCOOHOCTH BBICTPAMBATh OTHOUICHHUS
C APYTUMH JIIOABMH, 3a00TUThCS, TPO-
SABJIATH I/IHTepeC nu pa3pemaTL KOH-
(hUKTEI

OK-5
OcymiecTs-
JSATh YCTHYIO
U IHCHMEH-
HYI0O KOMMY-
HUKAII0 Ha
rocyznap-
CTBEHHOM
s3pike  Poc-
CHICKOI
®denepauuu ¢
Y4E€TOM 0CO-
OeHHOCTEeH
COIMAJIBLHOTO
U KyJIbTyp-
HOT'O KOH-
TEKCTa

B o0mactu 3cTETMYECKOrO BOCHHUTA-
HUSL:

- JCTETMYECKOE OTHOIIEHHE K MHPY,
BKJIIOYas 3CTETHKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIOPTA,
TPpyZAa U OOLICCTBEHHBIX OTHOIIICHHUIA;

- CrOCOOHOCTh BOCIIPUHHMMATH pa3iiny-
HbIE BHUJBl HCKYCCTBA, TPAAULHHA U
TBOPYECTBO CBOETO U APYI'MX HAapOIOB,
OIIyIaTh 3IMOIHOHAIBLHOE BO3JCH-
CTBHE HCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH JUJIs
JIMYHOCTH M OOIIECTBA OTCUSCTBECHHOTO
U MHUPOBOTO KCKYCCTBa, O3THYECKUX
KyJIbTYPHBIX TPAJAUIMHA ¥ HAPOTHOTO
TBOPYECTRA,

- TOTOBHOCTh K CaMOBBIP@XXEHHUIO B
pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHUE
MPOSIBISIT KaYecTBA TBOPYECKOW JTHU-
HOCTH;

OgnajieHre YHHBEPCAIBHBIMH KOMMY-
HUKATUBHBIMHA HeﬁCTBHHMH:

a) obmieHue:

-OCYyHICCTBJIATH KOMMYHHUKAIIUH BO
BCeX c(hepax KU3HH;

- pacro3HaBaTh HeBepOalbHbIE Cpell-
CTBa O6H_IeHI/IH, IIOHUMATh 3HAYCHUEC
COIIMAJIbHBIX 3HAKOB, pacro3HaBaThb
MPEANOCHIIIKA KOHq)J'II/IKTHI)IX cuTtya-
U U CMATYaTh KOHMIIMKTHI;

- Ppa3BEpPHYTO M JIOTHYHO H3JIarath
CBOIO TOYKY 3pEHHS C MCIIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBATh HOHATUSAMH. CpelHee apudmeTnye-
CKOe, MejauaHa, HauOoJblliee W HaMMEHbIIEe 3HAUCHHS,
pa3Max, IUCTIepCHs, CTaHJapTHOE OTKIOHEHHE YHCIOBOTO
Ha0Oopa; yMEeHHE W3BJIEKAaTh WHTEPIPETHPOBATh HH(OpPMa-
ILIUIO0, IIPEJICTaBICHHYIO B Ta0IMLaX, Ha JuarpamMmMax, Irpa-
(uKax, OTpaXKalOIIyI0 CBOWCTBA peEaJbHBIX MPOLECCOB U
SIBIICHUH; TPENCTAaBIATh NHPOPMAIMIO C TTOMOIIBIO Tal-
JMIl ¥ JMarpaMM, MCCIENOBaTh CTaTHCTHYECKHE JAHHBIE,
B TOM YHCJIC C NPHUMCHECHUEM rpa(bnquKHx METOOOB H
9JIEKTPOHHBIX CPEJICTB;

- YMETh ONEepUpoBaTh MOHATHAMH. TOUYKA, MpsMasi, IIIOC-
KOCTb, IIPOCTPAHCTBO, JBYI'PAHHBIA yroJl, CKpEeLUBaOIU-
€CA TMpAMBIC, MapalICIbHOCTh W MCPHCHAUKYISAPHOCTH
MPSAMBIX W IUIOCKOCTEH, YroJI MEXAy MNpsSMBIMH, YTOJl
MEXIY MPSIMON M IJIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSI-
MH, PAacCTOSHHE OT TOYKU [0 IJIOCKOCTH, PacCTOSHHE
MEXIY MPSIMBIMH, PACCTOSTHUE MEXIY IIIOCKOCTSMH;

- YMETh HCIIONIb30BaTh NPH PEIICHWH 33/1a4 H3YyYeHHBIC
(GaxkThl ¥ TEOpeMbl IIAHUMETPUH; YMEHHE OlCHHBATh
pa3Mepbl 0OBEKTOB OKPYKAIOIIEr0 MHUpa




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM IUITATLIIMHBI

2.1. O0beM y4eOHOM TUCHUILIMHBI U BUAbI Y4eOHbIX 3aHATHI

Bup y4eoHoii Harpy3ku Obnem

4acoB
MakcuMaabHasi yueOHast Harpyska (Bcero) 180
Oo6s3aTeIbHAs AyIHTOPHAS yuyeOHast HArpyska (Bcero) 162

B TOM YHCJIC:

JIEKLAU 62
MIPAKTHYECKUE 3aHATH 100
IIpoMe:kyTOYHASA aTTECTALMH NPOBOANTCH B opMe IK3aMeHa 18

2.2. TeMaTHYeCKUIl NJIAH U COAEP:KAHHE TUCIUTTHHBI

Conep:xanue yueOHOro MaTepuana, npakruie- | Oobem uya-| Koabl kommneren-

HanMeHOBAHMe CKHe COB nuii, (popMupoBa-
e —— 3aHATHUSA HHIO KOTOPBIX CIIO-
co0CcTBYeT 3J1eMeHT

NMPOrpamMMBbl
Cemectp 1
Pa3zpnen 1. Beenenue. PazBurue noHsiTus 0 yucie 6

Jlexuus 1 2 OK-1, OK-3, OK-5,

Marematuka B HayKe, TEXHUKE, SKOHOMHKE, HH-
(hOpMaITMOHHBIX TEXHOJOTUSX W TPAKTHYECKOU
nestenpbHOCTH. Llenu u 3agaum u3ydeHus maTtema-
TUKU 1ipu ocBoeHnu mnpodeccuit CIIO u cremy-
ansHOcTer CIIO. Llenble U panMOHAIbHBIE YHCIIA.
JencTBuTenbHbple 4nclia. KOMIUIEKCHBIE dYHCIa.
[TpuOnxeHHbIe BEIUNCIICHUS.

OK-9

IMpakTuyeckue 3anarus 1, 2

Apudmernueckue JEWCTBUS HAJ  YHCIAMHU.
HaxoxaeHrne NpUOIMKEHHBIX 3HAYCHHWNA BEJIU-
YHMH ¥ [TOTPEITHOCTEH BbIUUCIeHus (aOCOMOTHOM
U OTHOCHUTEJIBHOM), CPaBHEHHE YHCIIOBBIX BBIPA-
JKEHHH

N

JencTBuTenpHble Yuciaa. KoOMIIEKCHBIE YmCIa.
[IpubnmxeHHbIE BEIYUCICHUS

2

OK-1, OK-3, OK-5,
OK-9

Pasneu 2. KopHu, cTeneny u gorapugmsl

16

Tema 2.1.
Kopuu, crenennu,
Jorapupmbi

Jlexnus 2

Kopuu HaTypaJIbHOW CTENEHU U3 YKCIia U UX CBOM-
crBa. CTeneHn ¢ panroHaIbHBIMEA U JCHCTBUTENb-
HBIMH TIOKa3aTelssMH, WX CBoicTBa. CTemeH:m ¢
JIEUCTBUTEILHBIMHU MMOKA3aTEIISIMU

Jlexuus 3

[IpeoOpazoBaHue WppAIMOHANBHBIX M CTEIIEHHBIX
BeIpakeHU. OnpenerneHue Jiorapudma dYucIa.
OcHoBHOe JiorapupmMudeckoe TOXKAeCTBO. Jlecs-
U HaTypaJbHbIC JIOTapU(PMBI.

THUYHBIC

Jlexuus 4

[IpaBuna peiictBuii ¢ norapupmamu. Ilepexon x
HOBOMY oOcHoBaHHIO. [IpeoOpa3oBaHue MoKa3a-
TeNbHBIX BhIpakeHH. [IpeoOpasoBanue sorapud-
MHUYECKUX BbIpaKEHUN

OK-1, OK-3, OK-5,
OK-9

10




IIpakTnyeckue 3auaruda 3,4,5,6, 7

1|Beruncnenue u cpaBHeHUE KopHei. Haxoxnenue
3HAYEHUW CTENeHeN C palMoHaIbHBIMU TMOKa3a-
tensmu. CpaBHeHue ctenieHei. [IpeoOpa3oBanue
BBIpXCHUH, COACPIKAITUX CTEIICHHU.

2 |BeimonHeHHe pacueToB ¢ paaukaniaMu. Perenue
HppalMOHaIHHBIX YPaBHEHUI

3|Haxoxxnenue morapudma 10 IMPOU3BOIBLHOMY
OCHOBaHHWIO. BprymciieHne u cpaBHEHHE Jora-
pUPMOB..

4|ITepexom OT OTHOTO OCHOBaHUS K npyromy. Jlo-
rapupMUpOBaHNE M IOTEHIMPOBAHHE BbIpa)ke-
HUU

5|Pemenne moka3aTenbHBIX ypaBHeHUH. PemieHue
Jorapu(pMUUYECKUX YPAaBHEHHH.

OK-1, OK-3, OK-5,
OK-9

Paszpnen 3. IlpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

12

Tema 3.1.
IMapaieabHOCTD
NPSIMBIX U TJI0CKO-
creit

Jlexuus 5

B3auMHOE pacnojiokeHHE IBYX MpSMBIX B IIPO-
crpanctBe. llapamnenbHocTh npsiMbIX. Bzanmuoe
pacrnonoxeHue npsaMor u miockoctu. [lapannens-
HOCTh HOpsAMONA U MmiockocTd. [lapamnenbHOCTh
IIJIOCKOCTEM.

OK-1, OK-3, OK-5,
OK-9

[MpakTuyeckue 3ansTus 8, 9

1 IIpu3HaKy B3aMMHOTO PACIIOJIOKEHHS IPSIMBIX.
Yroa mexay npsmeivu. [Ipu3zHaku napasiesns-
HOCTH IPSIMBIX.

N

2|lIpu3Haky ¥ CBOMCTBA MapaUIENFHOCTH TLIOC-
KOCTEH.

OK-1, OK-3, OK-5,
OK-9

Tema 3.2.
Ilepnenguxkyasp-
HOCTH MPSIMBIX U

IJIOCKOCTEM

Jlexnus 6

[lepnenauKynapHOCTH MpsIMOU U TIOcKOoCTU. [lep-
NEHUKYJISP U HAKJIOHHASA. YTO0JI MEXy HMPSIMON U
IJIOCKOCTBIO. JIByrpaHHBIM Yros. Yrosm Mexnay
I0cKOCTSIMU. [leprieH IuKyIISIPHOCTD TUIOCKOCTEN

OK-1, OK-3, OK-5,
OK-9

IpakTuyeckue 3ansTus 10, 11

1|IIpu3Hak nepneHIUKYISIPHOCTH NPSIMOM U TLIOC-
koctu. Teopema o mpsiMOM NepreHIUKYISIPHOU K
IUTOCKOCTH.

N

w

[lepneHaukynsip ¥ HaKJIOHHAs K IUIOCKOCTH.
Yrois Mexly NpsMOM U IJIOCKOCTBIO. Teopema o
Tpex nepneHaukyiaspax. IlpusHak u cBolicTBa
NEPIEHIUKYIAPHOCTH MIIIOCKOCTEM.

OK-1, OK-3, OK-5,
OK-9

Pasnes 4. KoopauHaTtsl H BeKTOPBI

12

Tema 4.1.
IIpsiMmoyrosibHasi
CHCTEMA KOOpAM-
HAT B IPOCTPaH- 1]

cTBe

Jlexnus 7/

[psimoyronbHast (IekapToBa) CHCTEMa KOOPIHHAT
B IpocTpaHcTBe. POpMysia pacCTOSTHUN MEXIY|
ouKkaMH. YpaBHEHUE C(epbl, MIIOCKOCTH U Tps-
MOH.

OK-1, OK-3, OK-5,
OK-9

ITpakTuyeckoe 3ansitue 12, 13

1[dexapToBa cuctemMa KOOpJAUHAT B MPOCTPAHCTBE.
Koopaunatsl Touku. BeruucieHue paccTOsHUM
MEKY TOUKAMHU.

2|YpaBHeHue cepsl, MIOCKOCTU U MPAMOM.

OK-1, OK-3, OK-5,
OK-9
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Tema 4.2.
BexkTopsl, Jleii-
CTBHUSI C BEKTOPaMH

Jlexnus 8

[lonsarue BekTopa. PaBeHcTBO BekTOpoB. Croke-
HUE U BBIYUTAHUE BEKTOPOB. Y MHOXEHHUE BEKTOPA
Ha uyucio. KoopauHatel BekTOpa. YIrojl MEXIy
BekTopamu. [Ipoekmms BekTopa Ha ock. CKalsspHOe
MIPOU3BEICHUE BEKTOPOB

OK-1, OK-3, OK-5,
OK-9

IIpakTnyeckue 3ausarus 14, 15

1|llonsitue BexkTopa. PaBeHCTBO BekTOpOB. Mo-
nynb BekTopa. CiloXeHWe W BbIYMTaHHE BEKTO-
pOB. YMHOXEHHE BEKTOpa Ha 4ucio. Pasnoxe-
HUE BEKTOpa IO HAIPaBICHHSM.

N

w)

Koopaunatel Bektopa. [[ecTBUS C BEKTOpamH,
3alaHHBIMUA KoopauHaTamu. CKaJspHOE MPOU3-
BEJICHHUE BEKTOPOB.

OK-1, OK-3, OK-5,
OK-9

Pa3nes 5. OCHOBBI TPUTOHOMETPHH

14

Tema 5.1.
OcHOBHbBIE TPUI'O-
HOMeTpHYeCcKHe
TOXKIECTBA

Jlexuus 9

Pannannas mepa yrna. BpamartenbHoe IBHKEHUE.
CuHyC, KOCHMHYC, TaHI'€HC W KOTAaHI€HC YHCIIA.
@opmynbl  npuBeacHus. DopMyibl  CIOKEHUS.
@opMyibl yaBoeHHs. DOpMyIIbl IOJOBUHHOTO YI-
na. [IpeoOpazoBaHre MPOCTEHIINX TPUTOHOMETPH-
YECKMX BBIPAKECHUN

OK-1, OK-3, OK-5,
OK-9

[MpakTuyeckue 3ansiTus 16, 17

1|PagnaHHBIA METON M3MEPEHUS YTIIOB BpallICHUS
U CBSI3b C rpaaycHoOd Mepoil. OCHOBHBIE TPUIO-
HOMETpHUYecKue ToxaecTBa. lIpeoOpazoBanue
CYMMBI TPHUTOHOMETPUYECKUX (QYHKIUA B MPO-
u3Be/IeHHe, IpeoOpa3oBaHME  MPOU3BEACHUS
TPUTOHOMETPUUECKUX (PYHKIUH B CYMMY

N

2 |[IIpeoOpazoBaHue MPOCTEHIINX TPUTOHOMETPH-
yeckux QyHkuwmii. [IpeoOpa3oBaHue BhIpaKCHHIA,
coJiep KallluX TPUTOHOMETpUIecKue QpyHKIMN

OK-1, OK-3, OK-5,
OK-9

Utoro B cemectpe

52

Koncynbranumu

HE Tpeny-
CMOTPEHO

CamocTtosTenpHas pa60Ta

HeE Tpeny-
CMOTPEHO

Cemectp 2

Tema 5.2.
Tpuronomerpuye-
CKHe YPABHCHHSA H

HepaBeHCTBA

Jlexnus 10

OOpaTHbIe TPUTOHOMETPHYECKUE (YHKIUH: apK-
CHUHYC, apKKOCUHYC, apkTaHreHc. llpocreiimue
TPUTOHOMETPUYECKHE YPABHEHHUSI.

2

Jleknua 11

Mertoapl pelieHuss TPUTOHOMETPUUECKUX YpaBHE-
Huid. [Ipocreliline TpUrOHOMETPUUECKUE HEPABEH-
CcTBa

OK-1, OK-3, OK-5,
OK-9

IIpakTnyeckue 3auarusa 1, 2

I|Berauciaenne oOOpaTHBIX TPUTOHOMETPHUUICCKHUX|
(GyHKIWHI: apKCUHYyCa, apKKOCUHYCA, apKTaHTeH-
ca.

N>

Z|Pemenne MOPOCTEUININX TPUTOHOMETPHUICCKUX
ypaBHeHUM. PerieHue MNpocTEUIINX TPUTOHO-
METPUYECKUX HEPABEHCTB

OK-1, OK-2, OK-3,
OK-5

Pa3zpen 6. Dynkuun

U rpaguku

20

12




Tema 6.1.
DyHKIUM, UX CBO-
CTBa U rpauKu

Jlexuus 12

Oynkiun. O61acTe ONpeAeiICHUS U MHOMKECTBO
3Ha4YeHUH; rpapuk (QyHKIUHU, TOCTpOCHUE rpadu-
KOB (DYHKIHH, 3a1aHHBIX Pa3TMYHBIMHI CIIOCOOAMH.

Jlexuus 13

CpoiictBa (QyHKIHA. MOHOTOHHOCTH, YETHOCTH,
HEYETHOCTh, OTPAaHHYCHHOCTh, MEPUOJHUIHOCTb.
[IpomexyTkn  BO3pacTaHuss W yObIBaHUS,
HauOOoJIbIlICe U HAUMEHbBIIICE 3HAYCHMSI, TOYKH JKC-
TpemyMa. ['padudeckas natepnperanus. Apudme-
THYecKue omepanuu Haja GyHKIusaMA. CroxHas
byHKIHs (KOMITO3HITHS).

OK-1, OK-2, OK-3,
OK-5

IMpakTuyeckue 3ausaTus 3, 4, 5

1 [[Tpumepsl 3aBUCUMOCTEH MEXy IepEMEHHBIMU
B PEAJIBHBIX MPOLECCAX U3 CMEXHBIX JUCIIH-
wnH. Onpenenenue Gyuakuuit. [loctpoerne u
yreHue rpadukos pynkuuii. ccnenoBanue
¢dbyHKIUU.

N[O

N

Onpenenenne yHkuuid. lloctpoeHne n ureHue
rpadukoB QYHKITHIA.

W)

Uccnenoanne yHkimii. CBONWCTBa TMHEHHOH,
KBaIpaTHYHOW, KyCOYHO-IIMHEHHON, TPOOHO-
JTUHEHHON (QYHKIIHH.

OK-1, OK-2, OK-3,
OK-5

Tema 6.2.
CreneHnble, MOKa-
3aTeJbHBbIE, J0ra-

pupmudeckne u
TPUTOHOMeTpHYe-
ckue pyHkuum.
OO0paTHBbIe TPUTO-
HOMETPHUYECKHUE

pyHkuun

Jlexuus 14

OmnpeneneHne TPUTOHOMETPUIECKUX (PYHKITHH, X
cBoiicTBa U rpaduku. OnpeneneHue CTENeHHON
(yHKINY, ee CBOICTBA U TpaUKH.

Jleknusa 15

Omnpenenenue moka3areiabHOW (QYHKIINH, €€ CBOM-
cTBa ¥ rpaduxu. OnpeaeneHue JIorapupMUICCKOi
(GyHKIWY, ee CBOICTBA U TpaUKH.

OK-1, OK-2, OK-3,
OK-5

IpakTuyeckue 3ausaTHA 6, 7, 8

1|IIpeobpazoBanus rpad)uKOB TPUTOHOMETPHYE-
cKuX (YHKIW: MapaiebHbIi epeHoc, CuM-
METpPHS OTHOCUTEIFHO OCEeW KOOPAMHAT M CUM-
METpHs OTHOCUTENFHO Havajia KOOpIMHAT, pac-
TSDKEHHUE U CKaTHE BJIOJIb OCEH KOOpAMHAT.

N O

2 [IIpeoOpa3oBanust rpa)uKOB CTENEHHBIX (DYHK-
LIM{: MapajuIeIbHbIi IEPEHOC, CHMMETPUS OTHO-
CUTENBHO OCEMl KOOPAUHAT U CUMMETPUS OTHO-CH
HayaJla KOOPJMHAT, pacTsKEHHUE U
cKaTHe BAOJIb OCEN KOOpAUHAT

TCIIBHO

3|[TpeoOpa3zoBanus rpa)uKoB MOKA3aTEIbHbIX U
norapupmudeckux (yHKIWHN: MapajuienbHbINA
MEPEHOC, CHMMETPHS OTHOCUTEIILHO OCei KOOp-
JUHAT U CAMMETPUS OTHOCHTEIBHO Havaia Ko-
OpJAMHAT, PACTSDKEHHE U C)KaTHE BJOJIb OCEH KO-
Op/MHAT.

OK-1, OK-2, OK-3,
OK-5

Pa3znesn 7. MHOrOrpaHHMKM M KpYyIJIble Teaa

30

Tema 7.1.
MHororpaHHUKH

Jleknua 16

ITonsitue MmHororpannuka. [lpusma. [psmas u
HakJoOHHas npusma. [IpaBunbHas npusma. [lapain-
nenermnen. Kyo.

OK-1, OK-2, OK-3,
OK-5
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Jlexuus 17
IInpamupa. [IpaBuibHas nupamuga. Y ceueHHas
nupamuaa. Tetpasp.

Ipaxkrunyeckue 3anarua 9, 10, 11

1 |Pemenue 3aJa4 Ha HaXOXACHHEC 3JICMCHTOB
IIPU3MBI U IJ1I0MIAAX ITIOBEPXHOCTH ITPU3EI.

N| O

2 |Pemienne 3aJa4 Ha HaXOXICHUEC JJICMCHTOB
IIPU3MBI U IJTIOMIAAN ITIOBEPXHOCTU ITPU3EI.

3|Permienne 3aJa4 Ha HaXOXICHUEC JJICMCHTOB ITH-
paMuJbl U IUIOIIAAU MMOBECPXHOCTU MAUPAMHUJIBL.

OK-1, OK-2, OK-3,
OK-5

Tema 7.2.
Tesa u MOBEpPXHO-
CTH BpalleHHus

Jlexuusa 18

Hunmuaap. OcHOBaHUE, BBICOTA, OOKOBAs TIOBEPX-
HOCTb, 00pa3yromias, pa3BepTka. OceBbie CCUCHHS
W CEUYCHUS TapalliebHbIC OCHOBAHUIO.

Jlexuus 19

Konyc. OcHoBanue, BpIcOTa, OOKOBas MOBEPX-
HOCTB, 00pa3yromasi, pazBepTka. OceBble ceUeHHS
U CEYECHUS apalIeIbHbIE OCHOBAHUIO. Y CEUEHHBIH
KOHYC.

Jlexuus 20
[ap u chepa, ux ceuenus. KacarenpHas mioc-
KOCTB K cepe.

OK-1, OK-2, OK-3,
OK-5

[pakTuyeckue 3ansaTus 12, 13, 14

1|Pemrenue 3agay Ha HAXOXKIEHUE DIIEMEHTOB 1[1-
JIMHIpa

N| O

2 |Pelenue 3a1a4 Ha HAXO0XKIEHHE DIIEMEHTOB KO-
HycCa.

3|Pemenue 3a1a4 Ha HaX0XKJIEHHE DJIEMEHTOB I11a-
pa u chepsr.

OK-1, OK-2, OK-3,
OK-5

Tema 7.3.
HN3mepenus B reo-
MeTpUH

exunua 21
O0beM u ero usmepenue. Dopmyiibl 00beMa KyOa,
MPSIMOYTOJIBHOTO MapaljIe/ICUIe 1a, IPU3MbI U
umtrHapa. GopMysiel 00beMa MUPaMUIbl U KOHY-
ca. @opMyJIbI IO TOBEPXHOCTEH IIMIIMHIPA
1 KoHyca. @opMyJibl 00beMa mapa 1 MoK
cdepsl. [Togobue Ten. OTHOMICHUS TUTOIIAEH 110-
BEPXHOCTEH U 00HEMOB TIOJJOOHBIX TeJl.

OK-1, OK-2, OK-3,
OK-5

IIpakTuueckoe 3ansiTue 15, 16, 17

1|Bbruncienne 00beMOB U TUIOIIAAN TOBEPXHOCTH
MIPU3MBI

N O

2 |BbruncieHre 00beMOB U IUIOIIA M TOBEPXHOCTH
NUpaMUAbl, KOHyca

3|Brrancienrne 00bEMOB U TUIOIIAY ITOBEPXHOCTH
WINHIPA, mapa.

OK-1I, OK-3, OK-5,
OK-9

Paznen 8. Hauana MmaTeMaTHuecKOro aHajmn3a

22

Tema 8.1.
IMocnemoBaTenLHO-
cTH

Jlexuusa 22

1[/CoocoOnl 3agaHuss M CBOMCTBA YHCJIIOBBIX MO-
cnenoBarenbHocTel. [loHsiTHe 0 mpenene mocie-
noBatenbHocTU. CyIllecTBOBaHUE Mpeaena Mo-
HOTOHHON OTrpaHWYEHHOUN MOCJIEA0BATEILHOCTH.
CyMMHpOBaHHUE IIOCJIEIOBATEILHOCTEH. becko-
HEYHO YOBIBAIOIIAsT TEOMETPUIECKAS TIPOTPECCHS
U €€ CyMMa.

OK-1,
OK-3, OK-5
OK-9

IIpakTH4YecKoe 3aHATHE 1o

.L|“lI/ICJ'IOBaSI TIOCJICAOBATCIBHOCTh, CIIOCOOBI €€

OK-1, OK-2, OK-3,
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3aJaHUs, BBIYHCICHUE WICHOB MOCIEOBATEIIh-
Hoctu. [lpemen mocienoBarenbHOCTH. becko-
HEYHO YOBIBAIOMmAsi TEOMETPUYECKasi TPOrpec-
CHSL.

OK-5

Tema 8.2,
IIpousBognasn

Jlexnus 23

[TonsiTie 0 MPOU3BOAHON (PYHKIIMU, €€ TE€OMETPH-
YeCKMA W (QU3HYECKHA CMBICI. YpaBHEHHE Kaca-
TenpHON K rpaduky ¢yHkmum. [Ipom3BomHbie
CYMMBI, pa3HOCTH, POU3BEACHNUS, YaCTHOTO. [Ipo-
W3BOJHBIC OCHOBHBIX 3JICMCHTApPHBIX (DYHKIUH,
[IpousBoaHble 00paTHON (YHKIIMH W KOMIIO3UIUH]
(hyHKIIH

OK-1, OK-2, OK-3,
OK-5

IpakTuueckue 3auaTua 19, 20, 21, 22

1|I[IponsBonHas: MEXaHWYECKUH M TeoMeTpHye-
CKHM CMBIC MpPOU3BOAHOM. YpaBHEHHE Kaca-
TEJILHOM B 00ILIEM BHJE.

N o

2|llpaBuna u Qopmynsl auddepeHIpoBaHus,
TaOIIUIA IPOU3BOTHBIX DJIEMEHTAPHBIX (DYHKITHI

3|llpapuna u dopmynsl  muddhepeHIUpOBaHN,
TaOIINIA IPOU3BOTHBIX SJIEMEHTAPHBIX (DYHKITHI

4|BplunciieHrie TPOU3BOJAHON KOMITO3UIUK (PYHK-
HH.

OK-1, OK-2, OK-3,
OK-5

Tema 8.3.
IIpumenenue npo-
U3BOJHOI

Jlexuus 24

IIpuMeHeHne TNPOU3BOAHOW K  HCCIEIOBAaHUIO
(dbyHKIIM 1 ocTpoeHno TpadukoB. Bropas mpo-
W3BOJHAS, €€ TEeOMETPUYEeCKHil u (H3HUecKuit
cMbIici. HaxoxzaeHne ckopocTu Ij1sl mporecca, 3a-
TAaHHOTO (hOPMYIION U TPAPUKOM.

OK-1, OK-2, OK-3,
OK-5

IpakTuyeckue 3ausaTus 23, 24, 25

1|WccnenoBanue (QyHKIMH C TOMOIIbIO TPOU3-
BOJIHOM.

N O

2|Ucnonp3oBaHre TPOM3BOIHON /ST HAXOXKICHUS
HaWTY4IIETO PENIeHNs B MPUKIIAIHBIX 3a/1a4ax.

3|HaxoxneHnne HaWOOIBIIETO W HAUMEHBIIETO
3HAYEHUs] W HKCTPEeMabHBIX 3HAauYeHWH (QyHK-
LUH.

OK-1, OK-2, OK-3,
OK-5

Pazgen 9. Uuterpan

" €ro NIPUMEHEHUE

Tema 9.1.
IlepBooOpa3unas u
HHTErpai

Jleknus 25
IlepBooOpasuass u wmHTerpan. @Dopmyna HperoToHa-
Jleitbanma. ITpumeps! mpuMeHeHHsT HHTeTpaa B (GH3UKe
1 TEOMETPHUH.

N O

OK-1, OK-2, OK-3,
OK-5

ITpakTuyeckue 3ansarusa 26, 27/

1BelunciieHME HHTErpajlioB U IE€pBOOOPaA3HBIX.
Teopema Hprorona-Jleitonuua. Ilpumenenue
ONpEAENEHHOI0 MHTErpajga il HaXO0XJIEHUs
IJIoUIa i KpUBOJIMHEWHON Tpanenuu

Z|llpuMmeHeHe OMpEACIICHHOrO0 MHTErpajia JJjIs
HaxO0X/IE€HUs IUIOIAAN KPUBOJIMHEWHOMN Tpare-
147058

OK-1, OK-2, OK-3,
OK-5

Pazgen 10. KomOunaTopuka

TI'ema 10.1. Due-
MEHThI KOMOMHA-
TOPUKH

Jlekuus 20

OCHOBHBIC TMOHATHS KOMOMHATOPHMKH. 3aladyd Ha
MIOJICYET YMCIIa pa3MEIIeHHH, TIePecTaHOBOK, COYe-
tannii. Popmyma OwHoma HrioroHa. CBolcTBa
OMHOMHAJIbHBIX KO3()PHUIIHMEHTOB.

OK-1, OK-2, OK-3,
OK-5

IIpakTH4ecKkue 3aHATHA 28

.L|llpaBI/IJ'Ia KOMOUWHATOpUKH. Pa3MelIeHud, coude-

OK-1, OK-2, OK-3,
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TaHUA U NCPCCTAHOBKHU. Pemenne KOM6I/IHaTOp-
HBIX 3aaad4.

OK-5

Pa3znen 11. DieMeHTHI TEOPUHU BEPOSITHOCTEH M MaTeMaTHYeCKOM 10
CTATHUCTHKH
Tema 11.1. Jexuus 27 2 OK-1, OK-2, OK-3,
JeMeHnThl Teopun |CoObITHE, BEPOATHOCTH COOBITHS. TeopeMsl ciio- OK-5
BEPOSTHOCTEH  [’)KEHUs BEpOsITHOCTEH. TeopeMbl YMHOXKEHUS BEPO-
SITHOCTEH
IpakTnyeckue 3ansaTus 29 4
1 |[Knmaccugeckoe orpeaeieHne BeposITHOCTEH, 2
CBOMCTBa BEpOATHOCTEH, TEOpEMa O CyMME Be-
posTHOCTel. Perienue 3a1ad Ha MpUMEHEHNE
TEOpEM YMHOKEHUS BEPOSTHOCTEH.
Tema 11.2. Jlexkuus 28 2 OK-1, OK-2, OK-3,
JaemeHTHI MaTe- |[ToHsATHE 0 3ama4ax MaTEeMAaTHYECKONH CTATHCTHKH. OK-5
MAaTH4Y€eCKOii craTh-|[ eHepanbHas COBOKYMHOCTb, BBIOOpKa, CpejHee
CTHKH apudMeTHIecKoe, MeInaHa.
IpakTuyeckoe 3anstue 30 2 OK-1, OK-2, OK-3,
1|lIpencrapiieHre BHIOOPOYHBIX JJAHHBIX B BUJIE OK-5
BapHaIMOHHOTO psijia. Beruncienue cpegHero
apu(PMETUIECKOT0, METUAHBI.
Pa3nen 12. YpaBHeHus U HepaBeHCTBA 12
Tema 12.1. Jexnus 29 2 OK-1, OK-2, OK-3,
YpaBHenus u cu- |PannoHansHble, HPpallMOHANBHEIE, TIOKA3aTEIbHbBIE OK-5
cTeMbl YPABHEHUI |1 TPUTOHOMETPHUYECKUE YPABHEHHS W CHCTEMEI.
OCHOBHbBIE TIPHEMbI PEIICHUsI ypaBHEHHH (pa3io-
JKEHHE Ha MHOXXHTENH, BBEJCHHE HOBBIX HEU3-
BECTHBIX, MOJICTAHOBKA, rpa(uIecKuii MeTO/1)
I[IpakTnyeckue 3ansaTus 31 2
1 |Mcrmionp30BaHNE METOMIOB PEIICHUS PaIlHOHAIb- 2
HBIX, HPPANUOHAIBHBIX, MMOKA3aTENbHBIX W TPH-
TOHOMETPUYECKHUX YpaBHEHUN
Tema 12.2. exmus 30 2 OK-1, OK-2, OK-3,
HepaBencrBa  |PanuonanbHble, UppalliOHANIBHBIE, II0KA3aTEIIbHBIE OK-5
U TPUTOHOMETPUYECKHE HEPaBEHCTBA W IPHEMBI
WX PEIICHUS.
IIpakTnyeckoe 3ansTue 32 2
Peumienne panuvoHalbHBIX, UPPALMOHAIBHBIX, 2 OK-1, OK-2, OK-3,
1|nmokazaTenpHBIX M TPUTOHOMETPUYECKHX Hepa- OK-5
BEHCTB
Tema 12.3. Jlexuus 31 2 OK-T, OK-Z, OK-3,
Hcnoab3zoBanue |Meton nnTepBasioB. M300paxxeHue Ha KOOpIMHAT- OK-5 OK-1, OK-2,
CBOMCTB U rpadm- |HOM IJIOCKOCTH MHOXECTBA PELICHUN ypaBHEHUH U OK-3, OK-5
KOB (YHKIMI NPU |HEPABEHCTB C ABYMS IEPEMEHHBIMH U UX CHCTEM.
pelieHun ypaBHe- [[IpakTHUecKOE 3aHITHE 33 Z
HUIi M HEPABEHCTB | [PEMICHNC ypaBHCHNI W HEPABCHCTB C ACIOIB30- pA OK-T, OK-Z, OK-3,
BaHUEM CBOWCTB U TpauKoOB (HYHKIUI OK-5
Hroro B cemectpe 110
IIpomexyTouyHas aTrecTanys B (pOpMe dK3aMeHa 18
Bcero 128
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3. YCJIOBUMA PEAJIM3ALIMHU ITPOI'PAMMBbI JUITUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHNYECKOMY 00ecredeHn o

Ne

Bun yuebnoii pa-
0OTHI

HaunmenoBaHue crieuaIbHBIX
MOMEIIEHNH 1 NOMEIIEHUH 1
CaMOCTOSITETIbHOM pabOoThI

OcHaIIEeHHOCTh CHEIIHAIBLHBIX
MOMEIIEHNH U MOMEIEHUH s
CaMOCTOSITETILHOM pabOoThI

JleKmoHHBIE 3aHdg-
THSA

YdeOHast ayTUTOpUS JJIs IPOBEICHUS
3aHATHI JICKITMOHHOTO THIIA, 3aHITHH
CEMHHAPCKOTO THMA, KypCOBOTO TIPO-
eKTUPOBaHUA (BBITIOTHEHUS KypCO-
BEIX paboT), TPYNIIOBHIX M WHAWBU-
QyaNdbHBIX KOHCYJBTAIMH, TEKYIETO
KOHTPOJISI W TPOMEXKYTOYHOW aTTe-
cranuu 3119

446442, Camapckas o6, T. Kunerns,
.r.T. Ycrb-Kunensckuit, yn. Cmop-
TUBHAad, . 8A.

Aynmutopus Ha 150 mocamounsix MecT 000-
pyJIOBaHa CICIUATU3UPOBAHHON Yy4eOHOMH
MeOeIBI0: CTOJI TPENoaBaTeis, CTON ayau-
TOPHBIM, JABKH ayIUTOPHbIE, MHKPOGOH
KOHQEepeHIIMOHHbIH — 1 1T, MUKIIep
Mackie — 1 mrr., ycuautens — 1 wT., 9Kpan
npoeknuoHHb — 1 mT., mpoekrop ACER
X1278H — 1 mrr., kommetotep Intel Pentium
B KOMILIEKTE — 1 IIT.

- Microsoft Windows 7 TIpodeccuonansHas
6.1.7601 Service Pack 1, Homep nuieH3uH
62864697 or 23.12.2013 Tun aULEH3UHA
Academic;

- Microsoft Office cranmaprubiii 2013, mu-
nensus Ne 62864697 or 23.12.2013;

- Kaspersky Endpoint Security st 6usneca
- Cranmaptasiii Russian Edition,
0B00-191114-151848-387-103 c
14.11.2019 no 19.01.2022;

- 7 zip (cBOOGOAHBIN TOCTYII)

IIpakTuueckue 3a-
HATHUA

VYueOHas ayAuTOpHs JJIs IPOBEACHUS
3aHATUN JIEKIUOHHOTO THIIA, 3aHITHI
CEMUHAPCKOTO THIA, YPOK, KypCOBO-
o0 MPOCKTHPOBAHUS (BBIIOIHEHUS
KYPCOBBIX paboT), TPYIIIOBHIX U HH-
JIUBHUIyalbHBIX KOHCYJIBTAIlHH, Te-
KYILEr0 KOHTPOJIS U MPOMEKYTOYHOM
arrectanuu 3311.

446442, Camapckas o6, r. Kunens,
n.r.1. Ycrb-Kunensckuit, yn. Cnop-
THBHas, 1. 8A.

Vuebnast aymutopus Ha 40 mocamoOvHBIX
MECT YKOMILICKTOBAHHAs CICHHAIN3UPO-
BaHHOMW MeOesbio (CTONbI, CTYJIbs, ydeOHas
JIOCKa), TEXHUYECKHMHU CPEJCTBAaMH 00yue-
HUsl (TIEPEHOCHBIE MPOEKTOP, dKpaH) M IUia-
KaTamu.

Hoytoyx mnepenocHoit 15,6 DELL TIIO:
Microsoft Windows 7 Tlpodeccronanbhas
6.1.7601 Service Pack 1, HoMep JuIeH3MH
62864697 or 23.12.2013 Tun auuEeH3UU
Academic;

- Microsoft Office cranmaprusiii 2013, nu-
nensus Ne 62864697 or 23.12.2013;

- Kaspersky Endpoint Security st 6usneca
- Crannaprasiii Russian Edition,

Ne 0B00-191114-151848-387-103 c
14.11.2019 no 19.01.2022

VYuebHast ayJUTOPHS 1JIs TIPOBEICHUS
3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHH
CEMHHAPCKOT0 THIIA, KYpCOBOTO MpO-
eKTHPOBaHUs (BBIOJIHEHUST KYpPCO-
BBIX PaboT), TPYNIIOBBIX M HWHAWBH-
JyaJIbHbIX KOHCYJIbTAllUH, TEKYIIEro
KOHTPOJISI M TIPOMEKYTOYHOH arTe-
crauuu 3307 (KaGuHeT MaTeMaTHKH)
446442, Camapckas 061., T. Kunens,
m.r.T. Ycrb-Kunenwckuid, yn. Crop-
THBHas, 1. 8A.

YuebHast aymuTopus Ha 32 MOCaTOYHBIX
MeCT YKOMIUIEKTOBaHHAS CIICIMAIN3UPO-
BaHHOW MeOeIIbIO (CTOJIBI, CTYJIbsI, yueOHast
JIOCKa), TEXHUYECKHMHU CPEJICTBaMH 00yde-
HUS (TIEPEHOCHBIE IPOEKTOP, SKPaH, HOYT-
OyK) U ITaKaTaMH.

Hoyt0yx nepernocnoii 15,6 DELL I10:
Microsoft Windows 7 IIpodeccronanpaas
6.1.7601 Service Pack 1, Homep nuiieH3un
62864697 or 23.12.2013 TuI AIULIEH3UA
Academic;

- Microsoft Office cranpaprasiii 2013, nu-
nensus Ne 62864697 or 23.12.2013;

- Kaspersky Endpoint Security mns 6usneca
- Crangaptaeiii Russian Edition,

Ne 0B00-191114-151848-387-103

¢ 14.11.2019 mo 19.01.2022
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3.2. UudopmannonHoe obecriedyeHue 00yuyeHust

OcHoBHasi iUuTEepaTypa

1. AOnpymumna, K. P. Marematuka : yweOnuk mus CIIO / K. P. AGpymwmna, P. T.
MyxameraunoBa. — Capatos : IIpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5.
— Texker : anexTponHslii // DnekTpoHHBIA pecypce 1udpoBoii obpaszoBatensHOl cpensl CITO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/99917

2. MarseeBa, T. A. Martemaruka . ydebHoe mocooue mis CIIO / T. A. MarseeBa, H. T.
Peokkosa, JI. B. IlleBeneBa ; mon pemakiueit [I. B. AnexcanapoBa. — 2-¢ uzn. — Capatos,
ExarepunOypr : IIpodoOpazoBanue, Ypanbckuii penepanpHbiii yausepcutet, 2019, — 215 ¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — TekcT : 3yeKTpOHHBIN // DICKTPOHHBINA pecype
mudpoBoii  obpaszoBarenpHOl  cpenpl  CIIO  PROFo6pasoBanue :  [caiit]. — URL:
https://profspo.ru/books/87821

JonostHUTE/ILHAS JIUTEpaTypa
1. Ky3un, I'. A. Maremaruka : yaeonoe mocooue / I'. A. Ky3un, O. B. Measenesa, E. B. Ilo-
nosistH. — Hosocubupcek : HI'TY, 2016. — 71 ¢. — ISBN 978-5-7782-3026-2. — TekcT : 37ek-
TPOHHBIH // Jlann : ANEKTPOHHO-OMOIMOTeYHAS cucTeMa. — URL:
https://e.lanbook.com/book/118310

2. Oumunenko, O. B. Maremaruka : yuebHoe nocodue / O. B. @ununenko. — MuHck : Pec-
NyOJMKAHCKUI MHCTUTYT mpodeccroHanbHoro obopaszosanus (PUITO), 2019. — 268 c. — ISBN
978-985-503-932-8. — TeKcCT : 3aeKTPOHHBIN // DiekTpoHHBIH pecypc U(POBOH 00pa3oBaTeb-
Ho# cpensl CI1IO PROFo6pa3oBanwue : [caiit]. — URL: https://profspo.ru/books/94336

3. Jpsuenko, O. B. PaGovas terpanp 1Mo MareMaTUKe IS ayJTUTOPHOW M CAMOCTOSTEILHOM
paboThI CTyIEeHTOB mepBoro kypca (u3nanue tpetbe) / O. B. [Ipsiuenko. — bpsiHck | BpstHCKHiA roc-
yIapcTBeHHBIM arpapubiii yauBepcurer, 2018. — 108 ¢. — ISBN 2227-8397. — Tekct : aiiek-
TpoHHBI // DnekTpoHHBIN pecype 1HudpoBoit odpaszoBatenbHoi cpeapl CIIO PROFobOpaszoBanue :
[caitr]. — URL.: https://profspo.ru/books/107919

ITepeyenb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM M PO(eCCHOHAIBHBIX 0a3 TaHHbIX

1. HanmonaneHblil 1udpoBoit pecypc «PykoHT» (1eKTpoHHBIH pecypc) — Pexum nocryma:
www.rucont.ru

2. Cucrema snekTpoHHOT0 00pazoBanust CI'AY: http://mod0.ssaa.ru

3. DrnextpoHHO-OMONMMOTeUHass cuctema «JIaHp» (DJeKTpOoHHBIA pecypc) — Pexxum moctyna:
www.lanbook.com

4. DnekTpoHHBIA pecypc mudpoBoit odpazoBarenbHoit cpeabl CIIO PROFo6pa3zoBanne — pe-
*wuM jgocrtyna: https://profspo.ru
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHW S YYEBHOM IUIATLIMHBI

KOHTpOJIB N OIICHKa PE3YyJIbTATOB OCBOCHUA JUCHUINIMHBI OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

IMponecce NpOBCACHUA NPAKTHYCCKUX 3aHATHH,

Pe3yabTaThl 00yueHus
(oCBOECHHBbIE YMEHMS], 0CBOCHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJISI H OLEHKH
pe3yJbTaTOB 00y4eHus

Ymenus:

- BBIIIOJHATH pacdeTsl 1Mo (opMysnaM, COIEpXKalluM paguKa-
JIbl, CTETICHHY,

- BBINIOJHATH MPeoOpa3oBaHHUs YHCIOBBIX M OYKBEHHBIX BBI-
pa’keHUH, IPUMEHATh (OPMYIbI, CBS3aHHBIE CO CBOMCTBAMH
crerneHel, jorapudmos;

- IpUMEHEHUE OCHOBHBIX (POPMYyN TPUTOHOMETPHUU TIPH BBHI-
YHCJICHUH 3HAYCHHUS TPUTOHOMETPHUYECKOTO BBIPAXKECHUS U
YIPOLICHHUE €ro;

- pemiate NOpOCTEHIINE TPUTOHOMETPHUYECKHE, IOKa3aTellb-
HbIE, IOTapUPMUIECKIE YPAaBHEHHS U HEPABEHCTBA;

- NPOBOJUTH HCCIENOBAHHUE JIMHEHHOH, KyCOYHO-JIMHEWHOM,
IPOOHO-TMHEHHON ¥ KBaJpaTHYHOU (YHKIIHHA; CTPOUTH WX
rpad Ky,

- IPOBOAMTH C IIOMOILBIO POU3BOIHON UCCIECAOBAHUS (PYHK-
WY, 3aIaHHON (hOPMYIIOH;

- pemiaTh TPAaKTHYECKHE 3a7adyd Ha 00pabOTKy YHCIOBBIX
JaHHBIX, BBIYUCIIATH UX XapaKTePUCTUKHY,

= OIMUCBIBATL PACCTOAHUEC OT TOYKHU OO IUIOCKOCTH, OT HpA-
MO JI0 IJIOCKOCTH, MEXIY IUIOCKOCTSMH, MEXAY CKpEIINBa-
IONIMMUCS TIPSIMBIMH, MEXJY MPOU3BOJIBHBIMH (UTYpaMH B
MIPOCTPAHCTBE;

- BBIUHCJIATH OOBEMBI M IUIOLIATM HOBEPXHOCTEH MHOIO-
TPaHHUKOB U TCJI BpAlllCHHA.

Texymmii KOHTPOJIb. YKCIIEPTHAS OICHKA
BBITIOJTHCHHUST WHIUBUIYAIBHOTO 3aJlaHusl,
rpadUIeCcKOTO 3aJaHus, PacueTHOTO 3aja-
HUS, BCE BUIBI ONpOCa, MPE3CHTAlUs OT-
JIETBHBIX BOIPOCOB, JTOKJIAIbI.
I[IpomexyTouHasi aTTECTAMA: SK3aMCH

3Hanus:

- poib MaTeMaTWKH B HayKe, TEXHUKE, SKOHOMHKE, UH(OP-
MAaLMOHHBIX TEXHOJIOTUSAX U PAKTHUECKOHN AESITEIBHOCTH,;

- TIOHSTUE KOPHS 1-OUM CTENEeHH, CBOMCTBA paJIMKajJoB U Ipa-
BHJIA CPDABHEHUS KOPHEH;

- IIOHATHUE CTENEHU C JIEHCTBUTEIBHBIM I10KA3ATENEM;

- ompejieliecHHe TPUTOHOMETPHUUECKUX (DYHKIMHA M TOHITHE
00paTHBIX TPUTOHOMETPUUECKUX (PYHKIINH;

- OCHOBHBIE ()OPMYJIBI TPUTOHOMETPHH,

- ompeneneHue QpyHKINHN, CBOMCTBA TUHEHHOW U KBaJApaTHy-
HOW (DYHKITHIA;

- TOHATHE HENPEPHIBHON NEepHOAMYECKOH (YHKLIWHU, paz-
PBIBHOI IepHOANYECKON QyHKIHH,

- TOHSTUE MPOU3BOJIHOW, €€ MEXaHUYECKUW U TreoMeTpuye-
CKUH CMBICI,

- TIOHATHE MHTETpaja U NepBoOOPa3HOH;

- TpocTeHmme CBeIeHUs] 0 KOPHIX anredpanveckux ypaBHe-
HUM, TOHATHS HUCCIENOBAHUS YPAaBHEHUM M CUCTEM YypaBHE-
HUI;

- OCHOBHBIE TTOHATHS KOMOMHATOPHUKHY,

- IPEACTABICHHUE YUCIIOBBIX TAHHBIX U UX XapaKTEPUCTHKHU,;

- OIIpEeJEINICHUs], IPU3HAKU U CBOMCTBA MapaJUIeibHBIX U IEp-
MEHIUKYJSIPHBIX [IJIOCKOCTEH;

- IOHSTHUSI MHOTOTPAHHUKOB U TEJ BPalllCHMUS;

- (GopMyIBl 1Sl BBIYHMCIICHUSI 00BEMOB U IUIOIIAACH MOBEpX-
HOCTEI MHOIOTPAaHHUKOB U TEJI BPALCHUS.

Tekyuii KOHTPOJIb:

- YCTHBIM U MUCbMEHHBIN OMPOC;

- JKCIepTHas OIIEHKAa BBIITOJIHEHUS WHAU-
BHIyaJIbHOTO 3a/laHusl, CaMOCTOATEIbHON
paboTsr;

- TECTUPOBAHHE.

IIpomexyTouHasi aTTeCTANMA: SK3aMEH

19




PaGouas nporpamma npohecCHOHAIBHOTO MO IS pazpaboTaHa Ha OCHOBE
@ejepabHOTO  TOCYAAPCTBEHHOTO  00pa3oBATEILHOTO  CTaHAApTa  CPEIHErO
npoeccHOoHaITBLHOI0 00pa3oBaHus Mo CHENHAILHOCTH 36.02.01 Berepunapws.

Pa3paboTumk:

npenoaasath kadenpel «I'ymMaHuTapHbIE U
€CTECTBEHHOHAYYHbIE AUCIMILIHHBI
Onbra AnarosbesHa Hedenosa % iy

3aseyiouuit kadeapoi

KaHJ. TMejl. HayK, JIOIEHT
/—'
Haranbs BiaaaumuposHa [1y1oBkrHa %(

7
COI'JTACOBAHO
PykoBoautens OITOIT A
Margeii Muxaitnosua Opiio (_”?‘/
A
W.0. HavanbHuka YMY W
Mapuna BukroposHa bopucosa pre—
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