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MBIOTEPHBIC CHUCTEMBI M KOMIUIEKCHI pa3paboTaHa B COOTBETCTBHH C TpPeOOBaHUSMU: (elepaTbHOTO
rOCyJIapCTBEHHOTO 00pa30oBaTeNbHOTO CTaHIapTa CPeJHEro oOIiero oOpa3oBaHUs, YTBEPKIACHHOTO
npukazoM MunoOpHayku Poccum ot 17.05.2012 Ne 413 (3apeructpupoBaHo B MuHiocre Poccun
07.06.2012 Ne 24480); ¢enepanibHOr0 TOCYIApPCTBEHHOIO 00pPA30BATEIBHOIO CTaHIAPTAa CPEIAHETO
npodeccnonanbsHOoro 06pazoBanus creruanbHocTH 09.02.01 KoMIbroTepHbIE CHCTEMBI U KOMITJICKCHI,
YTBEPXKIECHHOTO MpHKa3oM MuHoOpHayku Poccuu ot 25.05.2022 Ne362 (3apeructpupoBano B MuHio-
cre Poccun 28.06.2022 N 69046); dbenepanbHoii 00pa3oBaTeIbHOI IPOrPaMMBbI CPEIHET0 00IIero 00-
pa3oBaHus, YTBepKAEHHON npuka3zoM MunnpocsemieHus: Poccun ot 18.05.2023 Ne 371 (3apeructpu-
poBano B Munrocte Poccuu 12.07.2023 No 74228); ¢ yuérom npuMepHOi padodeil mporpaMmbl 00111e-
0o0pa30BaTeNnbHON TUCHUILTUHBL «MareMaTuka» A IpodhecCHOHATBHBIX 00pa3oBaTEIbHBIX OpraHH-
3aIMid, METOJMKH TpernoaaBanusi o0Ieo0pa3oBaTeIbHON JAUCIUIUTHHBL «MaremMaTtukay YTBEpKIEH-
HbIMH Ha 3acefannu CoBeTa MO OIICHKE KauyecTBa MPHUMEPHBIX pabouyux MporpaMm oOiieo0pa3oBa-
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1. OBLIAA XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJBHOU YYEBHOU TN CIUITJINHBI

00/1.04 MaremaTuka

1.1. MecTO IMCHUIJIMHBI B CTPYKTYpPe NMPOrpaMMbl MOATOTOBKM CleNUAJIU-
CTOB Cpe/JHEro 3BeHa:
obmeoOpa3oBarenbHas yaeOHas aucuumiraa OO/J1.04 Maremartnka
SBJISIETCS 00s13aTeNIbHON YacThIO0 00111e00pa30BaTEIbHOTO IUKJIA MTPOTPaMMbI TTOJATOTOB-
KM CIIEIUAIUCTOB cpenHero 3BeHa B cootBeTcTBUU ¢ OI'OC CIIO mo cnenualibHOCTH
09.02.01 KoMnploTEpHBIE CUCTEMBI U KOMILJICKCHI.

1.2. llesb U nJIaHUPYeMBbIe Pe3yJbTATHI OCBOCHUS TMCHUIIIMHbI:

1.2.1. Ilesqin o01Ieodpa3oBaTeIbHON YUeOHOH JUCITUIITIHHBI
Conepxanue nmporpaMmsbl o01ieodpazoBatenbHoi yueoHou nucuuminasl OO 1.04
MaremaTuka HanpaBJI€HO Ha JOCTHXKEHUE CIEAYIOIINX LIEJICH:
- OCBOEHHE O00ydyarolmuMucsa o0I1Ie00pa3oBaTEIbHON MUCHUILTUHB «MarteMatukay u
JOCTIKEHUE PE3YNIHTATOB €€ u3yueHus B cooTBeTcTBUM ¢ TpeboBanusimu @I'OC COO c
yuetoM npodeccuonansroit HanpasienHoctu GI'OC CIIO;
- ¢hopMHpPOBATh MPEJCTABICHUE O COIUATIBHBIX, KYJIbTYPHBIX U UCTOPUUECKHUX (PaKTO-
pax CTaHOBJICHUS MaTEMAaTUKHU;
- (hopMHUPOBATH OCHOBBI JIOTHYECKOTO, AJTOPUTMUYECKOTO U MATEMATHUYECKOTO MBbIIII-
JICHUS,
-opMUpPOBaATh YMEHUE MPUMEHSThH MOJTYUCHHBIC 3HAHUS MPU PEUICHUH PA3JIMUHbIX 3a-
Ja4, B TOM 4KCJIie MPO(HECCUOHATBHBIX;
- (hopMUPOBAThH MPEJCTABICHUE O MAaTEMATUKE KaK YacTH OOIIEYETOBEYECKONU KYJIbTY-
pPbl, YHUBEPCAJIHHOM SI3bIKE HAyKH, TMO3BOJISIIOLIEM OIMUCHIBATH U HU3y4aTh pPEAIbHBIC
MIPOIIECCHI U SIBJICHUSI B TTIOBCETHEBHOM XKM3HU U B TPOPECCUOHATILHON JEATEIbHOCTH.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOEHHs 001Ie00pa3oBaTeJbLHOMN
yueOHoii Jucuuiuinebl B cooTtBeTcTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCIUIUIMHA UMEET NMpu (GOPMHUPOBAHUU U PA3BUTUU OOIIMX U TIPO-
¢eccuonansupix komnerennuii (OK u ITIK?) B coorerctBun ¢ ®I'OC CIIO no
crietmanbHocTH 09.02.01 KOMnObrOTEpHBIE CUCTEMBI Y KOMILJIEKCHI.

OO0umme KoMneTeH MU Ilnanupyemsle pe3yabTaThl 00y4eHH s
O6mme? JucuuninHapubie’
OK.01 BriOupats crioco- B wactu tpynosoro 1) B1aneHue MetogaMu
ObI perieHus 3a7a4d Mpo- | BOCIUTAHUS: JIOKa3aTe€IbCTB,  AJITOPUT-




dbeccruoHaIbHOM JiesI-
TEJIHLHOCTH IMPUMEHH-
TEJIBHO K Pa3TMYHBIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYyHY,
0CO3HAHHE IICHHOCTH Ma-
CTepCTBa, TPYyA0Jr00HUE;

- TOTOBHOCTbH K aKTHB-
HOH JIEATEILHOCTH TEXHO-
JIOTUYECKOU U COLIMAIIbHOU
HaIIPaBJICHHOCTH, CIIOCO0-
HOCTh MHULIMMPOBATH, IJ1a-
HUPOBATh U CAMOCTOSITEIIb-
HO BBITIOJIHATH TAKyIO JIes-
TEIbHOCTB;

OByazieHUE YHUBEP-
CaJIbHBIMU YY€OHBIMH TI0-
3HaBaTEJIbHBIMU ICHCTBUS-
MU

a) 6a30BbIC JIOTHYC-
CKME ICUCTBUS:

- CAaMOCTOSTEIIFHO
(opMyIHpOBATH U AKTYya-
JU3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTO-
POHHE;

- YCTaHABJIUBAThH CY-
IIECTBEHHBIN MpPU3HAK WU
OCHOBAHUSI JIJIs1 CPAaBHEHUS,
KJaccudukanuu u 0600-
IICHUS;, ONIPEIEIATh LeIn
JIeSITEILHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTVKCHMS, BBISIBJIATE 3a-
KOHOMEPHOCTHU U MPOTUBO-
peuusi B paccMaTpUBAEMbIX
SIBJICHUSIX; BHOCUTH KOP-
PEKTHUBHI B JIEATECIILHOCTb,
OLIEHUBATh COOTBETCTBHE
pe3yJbTaTOB IIEJISIM, Olle-
HUBaTh PUCKU MOCIIEICTBUI
NEeATEeIbHOCTH; pa3BUBATh
KpEaTUBHOE MBIIIJICHUE
IIPY PELICHUH KU3HEHHBIX
po0em;

0) 0a30BBIC HICCIIEIO-
BaTeJILCKUE JICUCTBUS:

BJIaJICTh HaBBIKAMH
y4e0HO-

MaM{ ~ pelIeHHs  3a/ady;
ymeHue  (GopMyJIupoBaTh
onpeneeHusl, aKCUOMBbI H
TEOpEMbl, TPUMEHSTh UX,
POBOJUTH JOKa3aTelIbHbIC
paccyKJieHus B XOJe pe-
HICHUS 3a]1a4;

2) yMEHHE OIepupo-
BaTh MOHSTHUSIMU: CTENEHb
yucia, Jjorapupm 4YHCIa;
yYMEHUE BBIMOJHATH BHIYHUC-
JeHUe 3Ha4YeHUM U Mpeod-
pa30BaHUs BBIPAKEHUN CO
CTENEeHs MU U Jiorapudma-
MU, rpeoOpa3oBaHus ApoO-
HO-pallMOHANBHBIX  BbIpa-
JKCHUM;

3) yMeHue omnepupo-
BaThb MOHATUSAMH: paIuo-
HaJbHbIE,  UPpPAMOHAITb-
HbIE, TOKa3aTelbHbIE, CTe-
IICHHBIE, norapudmuye-
CKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEPABEHCTBA,
UX CUCTEMBI;

4) yMeHHE OIepupo-
BaTh MOHATUAMU: QyHKIIHS,
HeTpephIBHAS byHKIHS,
POU3BOJIHAsI, TIEpBOOOpa3-
Has, ONPENCIICHHBbIM HHTE-
rpajl; yMEHHUE HaXOJUTh
MPOU3BOJIHBIE  DJIEMEHTap-
HBIX (DYHKIHH, HCTIONB3YS
CIIpaBOYHBIE  MaTepHUaJbl,
UCCIIEN0BaTh B IPOCTEH-
muX ciaydasXx (yHKIIUU Ha
MOHOTOHHOCTh, HaXOJIUTh
HauOOJBIINE U HAUMEHb-
mue 3HauYeHus QyHKIUH;
CTpOUThb TpaduKu MHOTO-
YJIEHOB C HCIMOJb30BaHUEM
ammapaTta MaTeMaTHYeCKO-
ro aHanu3a, TMPUMEHSTH
MPOU3BOJIHYIO TMpU pelle-
HUW 3a7a4 Ha JBIDKEHUE;
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MCCIIEI0BATENBCKON U TPO-
eKTHOM JIeATeIbHOCTH,
HaBBIKAMU pa3pereHHsI
npo0JieM; BBISBIATD IpU-
YHHHO-CJIC/ICTBEHHbIE CBSI-
34 U aKTyaJU3upoBaTh 3a-
7ady, BBIIBUTATh TUIIOTE3Y
ee peleHus], HaXOAUTh ap-
TYMEHTBHI JUIsl TOKa3aTesb-
CTBa CBOMX YTBEPKICHUH,
3aJaBaTh apaMeTphl U
KPUTEPHUHU PELICHUS; aHAIU-
3UpOBATh MOJYYCHHBIC B
XOJI€ pelLIeHUs 3a/1a4M pe-
3yJbTaThl, KPUTUUECKH
OLICHHBATb UX JIOCTOBEP-
HOCTb, IIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIO-
BUSX; YMETh IIEPEHOCHUTD
3HAHUA B MTO3HABATEIBHYIO
Y IPAKTUYECKYIO 00J1acTH
KHU3HEACSITEIbHOCTH;
YMETb HHTErPUPOBAThH 3HA-
HUS U3 Pa3HBIX MPEAMET-
HBIX 00JIacTel; BBIIBUTATh
HOBBIE UJIeH, TIpe/IaraTh
OpUTHHATBLHBIC TIOJIXOIBI U
pEIICHUS.

OK.02 Hcnonp3oBaTh
COBPEMEHHBIC CPEJICTBA
TTOKMCKa, aHaJIu3a U WH-
Tepnperanuu nHpopma-
U1 U UHGOPMAITIOHHBIE
TEXHOJIOTHU JIJIS BBITIOJI-
HEHHMS 3a71a4 IpodheccrHo-
HaJIbHOM JIEATEILHOCTH

B o6nactu nnieanocTn
HAy4YHOTO TTO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPO-
BO33PEHHUS, COOTBETCTBY-
IOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
0OIIIeCTBEHHON TTPAKTUKH,
OCHOBAHHOTI'O Ha JUAJIOTE
KYJIbTYp, CIOCOOCTBYIOLIIE-
I'0 OCO3HAHHUIO CBOETO Me-
CTa B MOJIUKYJIHTYPHOM
MHpPE; COBEPIIICHCTBOBAHUE
SI3BIKOBOM 1 YMTATEIbCKOM
KyJbTYPBI KaK CPEICTBA
B3aUMOJICMCTBUS MEXIY

pemarhb IPAKTUKO-
OpUEHTHUPOBAHHBIC 3a]a4H
Ha HanOOJIbIINE u
HAaWMEHbIIIME 3HAYCHUS, Ha
HAXOXKJEHUE IyTH, CKOpO-
CTH M YCKOPEHUS;

5) ymeHue omnepupo-
BaTh IMOHSATUSMU: palUo-
HaibHast QYHKIHMS, MMOKa3a-
TenbHast (yHKIMS, CTENeH-
Hasg (QyHKIMS, Jorapudmu-
yeckas (DyHKIMS, TPUTOHO-
METPUYECKUE byHKINHU,
oOpaTHbie (YHKIIUU;, yMe-
HUE CTPOUTH T'pauKu U3Y-
YEHHBIX (PYHKIUH, UCTIONb-
30BaTh Tpa@uKd TpU U3Y-
YEHUU TIPOIIECCOB M 3aBH-
CUMOCTEW, TpPH PEIICHUH
3aa4 U3 JIPYyrux y4eOHbIX
NpeaIMETOB M 3a/ad U3 pe-
aNbHOW JKU3HU; BBIPAXKATh
dbopmyliaMi  3aBUCUMOCTHU
MEXIy BeTUINHAMU;

6) yMeHHe pemarhb
TEKCTOBBIC 3a/Jauydl Pa3HBIX
TUIIOB (B TOM 4YHCIE Ha
MPOIICHTHI, JOJW W YaCTH,
Ha JIBIXKEHHUE, paboTy, CTO-
UMOCTh TOBAapOB W YCIYT,
HAJIOTH, 3aJa49d U3 00JacTH
yIOPaBJICHUS] JINYHBIMH |
ceMEeHHbIMU  (DMHAHCAMH);
COCTaBJISITh  BBIPAKCHHSI,
ypaBHCHUS, HEPABEHCTBA U
UX CHCTEMBI TIO YCJIOBHIO
3aa4m, WCCIeNA0BaTh IIO0-
JTy4eHHOE pEeIleHUE W Olle-
HUBATh MPaBIONOJI00HOCTH
pE3yNbTaTOB;

7) yMEeHUe Oomnepupo-
BaTh TOHATUSMH: CPEIHEE
apudMeTnIecKoe, MeIana,
HauOoJbIllee W HAUMEHb-




JIOJIbMU Y TTO3HAHUS MUPA;
OCO3HaHMUE IIEHHOCTU
HAy4YHOU JESITeIIbHOCTH,
TOTOBHOCTB OCYIIECTBIISITh
POEKTHYIO U HCCIIEI0BA-
TEIBCKYIO JEATEIbHOCTD
UHIUBUYAJbHO U B TPYT-
mne.

Pa6ota ¢ uadopma-
LHMEHN: BIIAJICTh HABBIKAMU
noryueHus: HpopMaIiuu
U3 UCTOYHUKOB PAa3HBIX TH-
OB, CAMOCTOSITEJIBHO OCY-
IIECTBIIAThH TOUCK, aHAJIN3,
CUCTEMAaTHU3aLMIO U UHTEP-
npeTaiuio nHopmalm
Pa3IUYHBIX BUIOB U PopM
IPEJCTAaBIICHNUS; CO3/1aBaTh
TEKCTHI B pa3IMUHbIX (Pop-
MaTax ¢ y4eToM Ha3Haue-
HUs “HOOPMAIIUH U LIeTie-
BOI ayIUTOpPUH, BRIOUpast
ONTHUMAaJbHYIO (popmy
MPE/ICTaBIICHUS U BU3yaJIH-
3allUy; OLICHUBATH J0CTO-
BEPHOCTbD, JISTUTUMHOCTD
uH(pOpMaIH, €€ COOTBET-
CTBHUE MIPABOBBIM U MO-
paNbHO-3TUYECKUM HOP-
MaM; UCIOJIb30BaTh CPe/l-
cTBa MH(MOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEX-
HOJIOTUM B PELIEHUHN KO-
THUTHUBHBIX, KOMMYHHKA-
TUBHBIX U OpPTaHU3alMOH-
HBIX 3aJ1a4 ¢ COOJIFOIEHUEM
TpeOOBaHUI SPrOHOMHUKH,
TEXHUKHU 0€30ITaCHOCTH,
TUTHEHBI, pecypcochepe-
YKCHUS, TIPABOBBIX M dTHYC-
CKHX HOpM, HOpM UH(pOP-
MaIMOHHOM 0€30ITaCHOCTH;
BJIJIETh HABBIKAMH PACIIO-

miee 3HAYeHHUs, pa3Max,
JUCHEpCHs,  CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOTO
Habopa; yMEHUE U3BIIEKATD,
UHTEPIPETUPOBATH WH-
dbopmanuio, MpeacTaBICH-
HYI0 B TaOiMiax, Ha Jua-
rpammax, rpadukax, orpa-
KAIOIIYI0 CBOMCTBA peajb-
HBIX MPOLECCOB U SBJICHU;
NpeacTaBisITh  UHMOpMa-
IIUIO0 C MOMOIIbIO TAOJIHIl U
JUarpaMM; — HCCIEN0BaTh
CTaTUCTHUYECKHE JIaHHBIC, B
TOM YHUCJIE€ C MPUMEHEHUEM
rpa@uyecKkux METOJIOB H
3JIEKTPOHHBIX CPEJICTB;

8) yMeHue omnepupo-
BaTh MOHATUAMH: CIydau-
HBIM OMBIT U CIy4allHOE CO-
ObITHE, BEPOSATHOCTH CIY-
YallHOTO COOBITUSI; YMEHHE
BBIYHCIIATh BEPOSTHOCTH C
UCIIOJIb30BaHuEM Tpaduye-
CKHX METOJ/IOB; NMPUMEHATH
bopMyNbl  CIIOXKEHUSI U
YMHOXEHHUS BEPOSTHOCTEM,
KOMOMHATOpHbIE (AKThl H
dbopMylbl  NpU  pElICHUU
3a/1a4; OIICHUBATh BEPOST-
HOCTH pEaJIbHBIX COOBITU;
3HAKOMCTBO CO CIIy4alHBI-
MU BEJIMYMHAMU;, YMEHHE
OPUBOJUTH TPUMEPHI TMPO-
SBJICHUS] 3aKOHA OOJIBIIKUX
yucel B MPUPOJIHBIX U 00-
IIIECTBEHHBIX SIBJIICHUSAX;

9) ymeHHE ONEpPHUPO-
BaTh IMOHATHUAMM: TOYKA,
npsiMasi, IUIOCKOCTh, IIPO-
CTPaHCTBO, JBYTDAaHHBIN
yroji,  CKpELIMBAIOIIHECS




3HABaHUSA U 3aITUTHl UH-
dbopmaruu, nHOOPMAITUOH-
HOIi 0€30TMacHOCTH JINYHO-
CTH.

OK. 03 I1nanupoBath u
peann3oBbIBaTh CO0-
CTBEHHOE npodeccuo-
HaJIbHOE U JJUYHOCTHOE
pa3BUTHE, IPEINIPUHHU-
MaTeJIbCKYIO JEATEIb-
HOCTh B TipoheccroHab-
HOM cepe, UcIoib30-
BaTh 3HAHMS IO MPABO-
BOU U ()MHAHCOBOI Tpa-
MOTHOCTH B Pa3JIMYHbBIX
YKU3HEHHBIX CUTYaIUSIX

B o6nactu 1yxoBHO-
HPaBCTBEHHOT'O BOCITUTA-
HUS: OCO3HAHUE JTYXOBHBIX
LIEHHOCTEN POCCUMCKOTO
Hapoja; chopMUpOBaH-
HOCTh HPABCTBEHHOT'O CO-
3HaHUA, STUYECKOTO OBE-
JIEHUS ;CIIOCOOHOCTH Ol1e-
HUBaTh CUTYaIMIO U MPHU-
HUMAaTh OCO3HAHHBIE pellie-
HUS, OPUEHTUPYSICh HA MO-
pa’JbHO-HPaBCTBEHHBIE
HOPMBI U LICHHOCTH; OCO-
3HaHUE JUYHOTO BKJIaJa B
IIOCTPOEHUE YCTOUYHUBOTO
Ooynymiero; OBiageHue
YHUBEPCAIbHBIMU PETYJIsI-
TUBHBIMU JCHCTBUSIMU: a)
CaMOOpPTaHU3aIIMS: CaMO-
CTOSITEILHO OCYIIECTBIISITh
MO3HABATEJILHYIO JEATEIb-
HOCTb, BBISIBJISITH TIpOOJIe-
MBI, CTaBUTh U (POPMYITHPO-
BaTh COOCTBEHHBIC 3a/]a4U B
00pa3oBaTeIbHOM NI TEIb-
HOCTHU U )KU3HEHHBIX CUTY-
alusIX; CaMOCTOSITEILHO
COCTaBJISATH TUJIAH PEIICHUS
npo0JIEMbI C YYETOM UMeE-
IOIIUXCSI PECYPCOB, COO-
CTBEHHBIX BO3MOYKHOCTEH U
MPEANOYTEHNM; 1aBaTh
OIIEHKY HOBBIM CUTYAITUsIM;
pacuIMpsaTh paMKH y4eOHO-
ro MpeaMeTa Ha OCHOBE
JUYHBIX MPEANOYTCHUH;
JeaaTh OCO3HAHHBINA BBIOOD,
apryMEHTHPOBATH €10,

npsiMble, MapaJJIeIbHOCTD U
NePHEHAUKYJIIPHOCTh TIPS-
MBIX M IIJIOCKOCTEH, yrou
MEXAY TpPSIMBIMH, yTOJ
MEXAY MPSMOM M IJIOCKO-
CTBIO, YTOJI MEXKY IIIOCKO-
CTSIMU, PACCTOSIHUE OT TOY-
KM JI0 TJIOCKOCTH, PacCTOs-
HUE MEXIY MPSMbIMHU, pac-
CTOSIHUE MEX]y IJIOCKO-
CTSIMU; YMEHHE HCIOJb30-
BaTh MpHU pEIICHUH 3ajad
U3y4eHHble (DaKTBl U TEO-
peMbl TUIAaHUMETPHUH; yMe-
HUE OILICHUBAaTh pa3Mephl
O00BEKTOB  OKPYXKAIOIIErO
MUDA;

10) ymenue omepupo-
BaTh TMOHATHSIMH: MHOTO-
TPaHHUK, CEUYEHHE MHOTO-
IpaHHMKA, KyO, mapaniene-
e, mpu3Ma, MHupaMuaa,
durypa © OBEPXHOCTH
BpallleHus, MWIHHIP, KO-
HyC, map, cdepa, ceyeHus
¢urypsl BpamieHus, IJI0C-
KOCTb, Kacaromascsi cepsl,
IWIMHIpPA, KOHYycCa, IUIO-
13 TOBEPXHOCTH MHpa-
MUZBI, TPHU3MBI, KOHYCa,
HUJIUHIpa, Miomaas cde-
pbl, o0beM KybOa, TpsSIMO-
YyrOJILHOTO  Tapasiiesenu-
neaa, MUPaMUAbI, MPU3MBL,
IWIMHIpPA, KOHYyCa, IIapa;
yMeHue Hu300paxarb MHO-
TOTPaHHUKA W TIOBEPXHO-
CTH BpAIICHUS, UX CEUYCHUS
OT PYKH, C TIOMOIIBIO Yep-
TEXHBIX HHCTPYMEHTOB H
ANEKTPOHHBIX CPEICTB;
yMEHHE pacro3HaBaTh
CUMMETpPHUIO B TPOCTpaH-
CTBE; yMEHHE Paclo3HaBaTh




OpaTh OTBETCTBEHHOCThH 32
pelieHue; OlleHUBAaTh MPU-
O0OpEeTEHHBIN OIBIT; CIO-
cobcTBOBaTH (HOPMUPOBA-
HUIO U MIPOSBIICHUIO IIUPO-
KOU 3pYIUIIMH B PAa3HBIX
o0acTsIX 3HaHU, MOCTO-
STHHO TTOBBIIIATH CBOM 00-
pa3zoBaTeNbHBINA U KYJIBTYP-
HBII YPOBEHB; 0) CAMOKOH-
TPOJIb: JaBaTh OLIEHKY HO-
BBIM CUTYallUsM, BHOCHUTD
KOPPEKTUBBI B JICSATEIb-
HOCTb, OLICHUBATh COOTBET-
CTBHUE PE3YJIBTATOB IIEJISIM;
BJIa/IETh HABBIKAMU TIO3HA-
BaTeJIbHOU PeIICKCUH KaK
OCO3HAHUS COBEPIIAEMBIX
JNIEUCTBUU U MBICIIUTEIbHBIX
MPOIECCOB, UX PE3YJIETAaTOB
1 OCHOBAHUI1; HCIIOJIB30-
BaTh MPUEMBI peIICKCHU
JUTSI OIIEHKH CUTYaIluH, BbI-
O0opa BEpHOTO pelIeHus;
YMETh OLICHUBATH PUCKU U
CBOEBPEMEHHO MPUHUMATh
PEIICHUS TI0 UX CHIYKCHHIO;

OK. 04 DddexTnBHO
B3aMMO/ICMICTBOBATH U
paboTaTh B KOJIJISKTUBE U
KOMaHjIe

['oTOBHOCTH M C1IOCO0-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA MPO-
TSDKCHUHM BCEM JKU3HU; 0CO-
3HaHHWE UEHHOCTU HAy4YHOUN
NeSTeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MMPOCKTHYIO
U UCCJIEIOBATEIIbCKYIO JIesI-
TEIHHOCTh MHAUBUIYATHHO
u B rpynne. OBiajeHue
YHUBEPCATHHBIMH KOMMY-
HUKATUBHBIMU JICHCTBUS-
MU: COBMECTHAS JESATEb-
HOCTB: TIOHUMAaTh U UC-

paBUJIbHbIC
HUKH;

11) ymenue omepupo-
BaThb TMOHATUAMM: JBUXKE-
HUE B MPOCTPAHCTBE, IIO-
no0HbIe (QUTYpBI B IIpO-
CTPAHCTBE; HCIOJb30BAThH
OTHOLIIEHUE TUIONIaeH Mo-
BepXHOCTEW U 00BEMOB T1O-
TOOHBIX (UTYp MpH perlie-
HUU 33]1ay;

12) ymeHue BBIUHC-
JSTh TE€OMETPUYECKUE Be-
JUYMHBL  (IJIMHA,  YTOJ,
oAb, 00bEeM, TUIOIA/Ib
MOBEPXHOCTH), HCHOJIB3Ys
u3ydeHHbIe  (DOopMyNBI U
METO/IbI;

13) ymenue omepupo-
BaThb TMOHATUSIMU: TMPSIMO-
yToJbHasl CUCTEMa KOOpAu-
HAT, KOOPJWHATBHI TOYKH,
BEKTOpP, KOOPJWHATHI BEK-
TOpa, CKaJspHOE NpPOU3BeE-
JIEHUE, YTOJd MEXIY BEKTO-
paMH, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOpa Ha
YUCJI0; HaXOAUTh C TIOMO-
IIBI0 M3YYEHHBIX (HopMyI
KOOPAUHATHI CEPEIUHbI OT-
pe3Ka, pacCTOSIHUE MEXIY
JBYMsI TOUKaMHU;

14) ymenue BbIOMpAThH
MOAXOMSIIUNA  M3YYEHHBIN
METOJl JJIg pelieHus 3ajaa-
Yy, pacro3HaBaTh MaTema-
TUYeCcKue (PakThl U MaTeMa-
TUYECKUE MOJEIU B TIpH-
POIHBIX W OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE;
yMEHUE TMPUBOAUTH MpPUME-
pbl MaTeMaTH4eCKHX OT-
KPBITH POCCHUMCKON U MH-
pOBOM MaTeMaTHYECKON

MHOI'OT'paH-




M0JIb30BaTh MIPEUMYLIECTBA
KOMaHAHOW W UHAUBUY-
aJbHOM paboThI; BEIOUpATh
TEMATUKY U METOJbI COB-
MECTHBIX JICUCTBUM C yUe-
TOM OOIIIMX UHTEPECOB U
BO3MOYKHOCTEW Ka)O0ro
YJieHa KOJIJIEKTUBA; IPUHHU-
MaTh LEJIM COBMECTHOM Jie-
ATEIBHOCTH, OPTAaHU30BBI-
BaTh U KOOPAUHUPOBATh
NEUCTBUS IO €€ JOCTUXKE-
HUIO: COCTAaBIIATH IJIaH
JNEUCTBUM, pacIIpenesaTh
pOJIY C YY€TOM MHEHUM
Y4aCTHHUKOB 00CYXJ1aTh pe-
3yJIBTaTbl COBMECTHOM pa-
OOTBI; OIIEHUBATh KAYE€CTBO
CBOETO BKJIaJIa U KAKJIOTO
y4aCTHHKA KOMaH/bI B 00-
LW pe3yabTar o pas3pa-
OOTaHHBIM KPUTEPUIM
;TIpeJIaraTb HOBBIE IIPOEK-
ThI, OLICHUBATh UJIEH C TIO-
3UIUY HOBU3HBI, OPUTH-
HaJIbHOCTH, IPAKTUYECKON
3HAUUMOCTH; KOOPIUHUPO-
BaTh U BBINOJIHATH padoOTy B
YCIIOBHSIX PEAJIBHOTO, BUP-
TyaJlbHOTO U1 KOMOUHUPO-
BAaHHOT'O B3aMMO/ICIICTBHUS;
OCYIIECTBIATH MO3UTUBHOE
CTPATErMYECKOE MOBENCHUE
B PA3JIMUHBIX CUTYaIUSX,
MPOSIBIISITH TBOPUECTBO U
BOOOpakeHHe, ObITh UHU-
I[UaTUBHBIM.

OK. 05 OcymiecTBisTh
YCTHYIO ¥l TICBMEHHYFO
KOMMYHUKAITHIO Ha TOC-
YIapCTBCHHOM SI3BIKE
Poccuiickon Oenepanuu
C y4e€TOM 0COOEHHOCTEMN
COIMAIIBHOTO U KYJIbTYP-

IleHHOCTH HAYYHOTO
II03HAHHUS: COBEPILIEHCTBO-
BaHUE SA3bIKOBOM U YHTa-
TEJIbCKOM KYJIBTYPBI KaK
CpelICTBA B3aUMOJICUCTBUS
MEXKY JIFOAbMU U MO3Ha-

HAyKH

15) ymeHue omepupo-
BaTh TOHATUSIMU: OIpese-
JIeHUE, aKcuoma, Teopema,
CJIeICTBHE, CBOMCTBO, IpH-
3HAK, JOKa3aTeIbCTBO, PaB-
HOCWIbHBIE  (HOPMYIHUPOB-
Ki; yYMeHHe QopMyIHupo-
BaTb 0OpaTHOE W MPOTUBO-
MOJIOKHOE  YTBEPKIICHHUE,
OPUBOJUTH TNPUMEPHl U
KOHTPIPUMEPHI, HCIOJb30-
BaTb METOJ MaTeMaTuye-
CKOM MHAYKIIMH; TPOBO-
JUTh JIOKa3aTelbHbIE pac-
CYXKJIEHUS TIpU PEIICHUH
3a/1a4y, OlEHUBATh JIOTHUYE-
CKyI0 TIPaBHJIBHOCTb pac-
CYXJICHUM;

16) ymenue omepupo-
BaThb IOHATHUSIMU: MHOXKe-
CTBO, MOJIMHOECTBO, OIle-
pauud HaJ MHOXECTBaMH;
YMEHHUE HCIOJIb30BaTh TEO-
PETUKO-MHOKECTBEHHBIN
amnmapar JJisi ONHCaHusl pe-
aJbHBIX MPOLIECCOB U SBJIE-
HUW U NP PELICHUU 3a/ady,
B TOM YHUCIE W3 JPYIruX
y4eOHBIX NMPEMETOB;

17) ymenue cBOOOIHO
OTIEpUPOBATh  MOHSATHUSIMHU:
COoueTaHHe, TEepPEeCTaHOBKa,
YHUCJIO COYETAaHUM, YMCIIO
MepeCcTaHOBOK; OMHOM
Herorona; ymenue npume-
HSATh KOMOMHATOpHBIE (haK-
TBI W PACCYXKACHUS IS
pereHus 3a1ay;

10




HOI'O KOHTCKCTa

HuUs Mupa; OBianeHne
YHHUBEPCaJTbHBIMA KOMMY-
HUKATUBHBIMU JICHCTBUS-
MU: OCYIIECTBISTH KOMMY-
HUKAIMHU BO BceX cepax
KU3HU; PAaCcIIO3HABATh HE-
BepOabHbBIE CpeICTBaA 00-
IICHUS, TOHUMATh 3Haue-
HHUE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEATOChLUI-
KU KOH(DIUKTHBIX CUTYaIHi
U CMSITYaTh KOH(IUKTHL,
BJIJICTh PA3IMIHBIMU CIIO-
cobaMu OOIIEHUS U B3aU-
MOJICHCTBHYSI; apTyMEHTH-
POBaHHO BECTH JIHAJIOT,
YMETb CMATYATh KOHMIUKT-
HBIC CHUTYaIH; Pa3BEPHYTO
Y JIOTUYHO U3JIaraTh CBOIO
TOYKY 3PEHUS C UCTIOIB30-
BAaHUEM SI3BIKOBBIX CPE/ICTB;

OK. 06 [TposBasiTH
IpaKJaHCKO-
NaTPUOTUYECKYIO MTO3H-
L0, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJICHUE
Ha OCHOBE TPaJULIMOH-
HBIX POCCUHCKHUX JTYXOB-
HO-HPABCTBEHHBIX 1[E€H-
HOCTEM, B TOM YHCIIC C
Y4E€TOM I'ApMOHH3ALHN
MEXHAIMOHAIbHBIX U
MEXPEJIUTUO3HBIX OTHO-
LIEHUI, TIPUMEHSTh
CTaHAApPThl AHTUKOPPYTI-

B yactu rpaxgaHckoro
BOCITUTAHUS:
c(hopMHUPOBAHHOCTH
TPaKIaHCKOW MTO3UIINU
00ydaromerocst Kak
aKTUBHOTO U
OTBETCTBEHHOTO YJICHA
POCCUIICKOTO OOIIIECTBA;
OCO3HAHWE CBOMX
KOHCTHTYITHOHHBIX TIPaB H
00s13aHHOCTEM, YBaXKEHUE
3aKOHA W TIPABOTIOPSIKA;
PUHATHE TPATUITHOHHBIX

18) ymeHue omnepupo-
BaTh IOHATUSIMHU: HaTy-
pajgbHOE YKCIIO, IIEI0€ YHUC-
JO, OCTaTOK IO MOYJIIO,
pallMOHAJIBHOE YHCIIO, HP-
palroHaIbHOE YHCIIO0,
MHO>KECTBa HATypaJbHBIX,
LIENBIX, palMOHAJIbHBIX,
NEACTBUTENBHBIX  YHCEII,
YMEHHUE HCIIOJIB30BaTh MPH-
3HAKHU JIEJIUMOCTH,
HAaUMEHBIIUNA OOIUNA JIEIU-
TeJIb 1 HaMEHBIIIee o0IIee
KpaTHOE, anroput™ EBKiu-
Ja TpU PEIICHUH 3ajad;
3HAKOMCTBO C Pa3IMYHBIMH
IIO3HUIIMOHHBIMHA CUCTEMaMU
CUHCJICHHS;

19) ymenue cBoOOAHO
ONEPUPOBATh  MOHSATUIMU:
CTEICHb C IIEJIBIM ITOKa3a-
TeJIeM, KOpPEHb HaTypalb-
HOW CTENEHHU, CTENEHb C
palMoHAIbHBIM  MOKa3aTe-
JIEM, CTENeHb C JICHCTBU-
TEJbHBIM (BEIIECTBCHHBIM)
nokasareyieM,  Jiorapudm
YyHClia, CHHYC, KOCHUHYC H
TaHT'EHC MIPOU3BOILHOIO
YyHCa;

20) ymeHue omepupo-
BaTh TIOHITHSMU: TOXKJIE-

[TMOHHOTO TTOBEICHUS HallMOHAJIbHBIX, CTBO, TOXKICCTBCHHOC IIpe-
00IIEYEIOBEYECKUX 00pa3oBaHUe, ypaBHEHHE,
T'YMaHUCTUYCCKUX U HEPaBEHCTBO, CUCTEMA
JNEMOKPAaTUYECKUX YpaBHEHHI W HEPABEHCTB,
LIEHHOCTEM; TOTOBHOCTH PaBHOCHJIBHOCTh ~ ypaBHE-
IIPOTUBOCTOATh UACOJIOTUN | HUW, HEPABEHCTB U CUCTEM,
AKCTPEMH3MA, palMoOHaJIbHbIE, HWPPALHO-
HallMOHAJIA3MA, HaJbHbIE, TOKa3aTelbHBIE,
KkceHodoouu,

11




JUCKPUMMHALIUY IO
COLIUAJIbHBIM,
PEJIUTHO3HBIM, PACOBBIM,
HaI[MOHAJbHBIM
pU3HaKaM; TOTOBHOCTb
BECTU COBMECTHYIO
JEeSTENIbHOCTh B MHTEPECAX
IPa)X1aHCKOTO 00IIECTBa,
y4acTBOBATh B
CaMOyTIPaBJICHUHU B
o61eo0pa3zoBarenbHON
OpraHU3alMU U JETCKO-
FOHOIIIECKUX
OpraHU3alMsIX; yMEHUE
B3aUMO/IECTBOBATD C
COLIMAJIbHBIMU
UHCTUTYTaMH B
COOTBETCTBHH C UX
GYyHKIUSIMU U
Ha3HA4YE€HHEM; TOTOBHOCTh
K TYMaHUTApHOU H
BOJIOHTEPCKOU

TSI TeNbHOCTH,

MaTpUOTUYECKOTO
BOCIIUTAHUS:
c(hopMHUPOBAHHOCTH
POCCUNCKON IPaKIaHCKON
UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K
CBOEMY Hapojy, YyBCTBA
OTBETCTBEHHOCTH TEPE
Ponunoi, ropnoctu 3a cBoit
Kpai, cBoro Ponuny, cBOI
SI3BIK U KYJIBTYPY, ITPOIILIOE
1 HaCTOSIICE
MHOTOHAIIMOHATILHOTO
Hapoaa Poccun;
IICHHOCTHOE OTHOIIICHHUE K
rOCy/1apCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY
U TIPUPOTHOMY HACJICIUIO,
naMsITHUKAM, TPAJIUIUSAM
HapoaoB Poccun,

CTEIeHHbIE, Jorapudmude-
CKHE, TPUTOHOMETPUUYECKHUE
ypaBHEHUSI, HEPABEHCTBA M
CHUCTEMBI; YMEHHUE pPElIaTh
ypaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI C TOMOIIBIO pas-
JUYHBIX TPUEMOB; pEIIaATh
ypaBHEHUSI, HEPABEHCTBA U
CUCTEMBI C TapaMETPOM;
MIPUMEHATh YpPaBHEHUs, HE-
pPaBEHCTBA, HUX CHCTEMBbI
JJIs PEILICHUsI MaTeMaThuye-
CKHUX 3aJla4 U 3aJa4 U3 pas-
JUYHBIX 00JIacTe HAayKH W
pEabHOM KU3HH;

21) ymeHue cBOOOIHO
OTIEpUPOBATh  MOHSATHUSIMHU:
rpaduk ¢GyHKIMHU, oOpaT-
Hasi QYHKIHUSA, KOMITO3UIIUS
byHKUMN, TUHEWHas QyHK-
us, KBajpartuyHas (QyHK-
IUsi, CTENeHHAs (PYHKIUS C
HEeJIbIM TIOKa3aTesieM, TpH-
TOHOMETpUYECKHue  (PyHK-
UK, OOpaTHBIE TPHUTOHO-
METPUYECKUE byHKINHA,
MoKa3aTesibHasi U Jiorapud-
Mu4eckas (QyHKIUU; yme-
HUE  CTPOUTh  TrpaduKu
GyHKIUN, BBITIOJHITH Mpe-
oOpazoBaHus rpadukoB
(yHKUMNA; YMEHUE UCIOJNb-
30BaTh Tpaduku (QyHKIHIA
JUTS. U3YYCHHSI TIPOLIECCOB H
3aBUCUMOCTEN IIpU peuie-
HUM 3a]a4 U3 IPYTuX y4deo-
HBIX TPEAMETOB W W3 pe-
abHOW JKU3HU; BBIPAXKATh
dbopmysaMu  3aBUCUMOCTH
MEXIy BEIUYMHAMU; yME-
HUE CBOOOJHO OIEepUpPO-
BaTh MOHATUSMH: YETHOCTH
GYHKIIUNA, TICPHOJUIHOCTH
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NOCTHKeHUIM Poccun B
HayKe, UICKyCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYIE;
ujenHas yoek1eHHOCTb,
TOTOBHOCTb K CITY)KEHUIO U
3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0

Cynn0y;

OK. 07 ConelicTBOBaTh
COXPaHEHUIO OKPYKato-
el cpeasl, pecypcocoe-
PEXKEHUIO, TPUMEHSTh
3HaHMS 00 U3MEHEHHUH
KJIMMaTa, IPUHIIUIIBI Oe-
PEXIIMBOTO MPOU3BO/I-
CTBa, 3P(HEKTUBHO JIEN-
CTBOBATh B YPE3BbIUAN-
HBIX CUTYyaIHUsIX

B wacTtu 3x0n0rrdeckoro
BOCIIUTAHUSA:
c(hopMUPOBAHHOCTh
JKOJIOTHYECKOM KYJIBTYPHI,
MMOHUMAHUE BIUSHUS
COIMATIbHO-PKOHOMHYECKHUX
MPOIIECCOB Ha COCTOSIHUE
MPUPOAHOMN U COLUATBHOMN
cpebl, 0CO3ZHAHUE
100aIbHOTO XapaKTepa
AKOJIOTUYECKUX MPOOIeMm;
MJIAHUPOBAHUE U
OCYIIECTBIICHUE JCUCTBUMI
B OKPY>KaIOIIEH Cpelie Ha
OCHOBE 3HaHUs LEeTen
YCTOMYUBOIO Pa3BUTHUSA
YeJI0BEUECTBA; AaKTUBHOE
HENIPUATHE JICUCTBUM,
MPUHOCAIIINX BPE
OKPYXKAIOIIEH CPENE;
YMEHHUE MPOTHO3UPOBAThH
HEeOIaronpusiTHhIC
AKOJIOTUYECKHUE
NOCJIEACTBUSA
npeAIPUHUMAEMbIX
JNEUCTBUM, IPEAOTBPAIATh
UX; PaCIIMPEHUE OMbITA
NEeATEeIIbHOCTH
3KOJIOTHYECKOU
HaIpaBJIECHHOCTH;

byHKIUY,
byHKIUY,

OTPaHUYEHHOCTH

MOHOTOHHOCTb
GyHKIHH, IKCTPEMYM
byHKIMU, HauOoJbIICE U
HanMCHbIIIee 3HAYCHUSI
(GYHKIIMM Ha TPOMEKYTKE;
YMEHHE IMPOBOJIUTH HCCIIe-
noBaHue (PyHKIUU; YMEHHUE
UCTIONIb30BaTh CBOKWCTBA W
rpabuku GyHKIHUN s pe-
IICHUsS ypaBHEHUWH, Hepa-
BEHCTB U 3aJ[a4 C IMapameT-
pamMu; u300pakaTh Ha KO-
OpJIMHATHOM MJIOCKOCTH
MHOKECTBa penieHuit
ypaBHEHUHN, HEPaBEHCTB H
UX CUCTEM;

22) yMmeHue CBOOOIHO
OIIEPUPOBATH TIOHATHUSMHU:
TIOCTIEIOBATEIBHOCTD,
apudmeTnyeckas mporpec-
CHs, TEeOMETpUYIECKasl Tpo-
rpeccusi, 0ECKOHEUYHO YOBbI-
Barolasi TeOMeTpHUYECKast
Iporpeccusi; yMeHue 3aja-
BaTh TIOCJICIOBATEIIHBHOCTH,
B TOM YHCJIE C ITOMOIIBIO

PEKYPPEHTHBIX POPMYII;

23)yMeHHE  OTEepPHUPO-
BaTh TOHATUSIMH: HeEIpe-
PBIBHOCTb byHKINHU,
ACHUMIITOTHI rpaduka
dbyHKIIMU, TIepBas U BTOpas
MIPOU3BOIHAS byHKIINHA,
reoMeTpudeckuii. u  (husu-
YECKUH CMBICI MPOU3BO/I-
HOH, IepBooOpa3Has, ompe-
JICJICHHBIM HWHTErpai; yMe-
HUE HAXOJUTh ACHUMIITOTHI
rpaduka QyHKINHN; YMEHHE
BBIYHCIIATh  MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS,
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OK.08 Mcnonn3oBaTh
cpeacTBa (pu3nIecKou
KYJBTYPBI JIJIs1 COXpaHe-
HUS U YKPETUICHHS 3]10-
POBBsI B IIpoIiecce Ipo-
beccruoHaIBbHOM JiesI-
TEJILHOCTHU U TMOJIIepKa-
HHUSA HeO0OXOIUMOTO
yYpOBHS (pU3HUUECKOM
IIOATOTOBJICHHOCTH

B gactu pusmaeckoro
BOCTIUTAHHUS:
c(hOpMHUPOBaHHOCTh
3I0pOBOTO U 06€301acHOTO
o0pasza KHU3HH,
OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY
3I0POBBIO; TOTPEOHOCTH B
bu3uIeCcKOM
COBEpIIICHCTBOBAHUH,
3aHATUSAX CTIOPTUBHO-
03/I0pOBUTEIBHOMN
JeSTEIbHOCTBIO; aKTUBHOE
HEMPUSATHE BPEIHBIX
IPUBBIUEK U UHBIX (GOpM
IPUYMHEHUS Bpeaa
buznuecKkoMy u
MICUXUIECKOMY 37I0POBBIO;

OK.09 ITonw3oBaTbCs
npodecCUOHAILHON J10-
KYMEHTAILMEH Ha TOCY-
JTApPCTBEHHOM M MHO-
CTPaHHOM SI3BbIKaxX

Pabora c
uH(popManmen: BIaaeTh
HABBIKAMH TTOJTYYCHUS
uHbOpMaIK U3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO
OCYIIECTBIISATD MOUCK,
aHaJIN3, CUCTEMATH3AIUIO U
UHTEPIPETAINIO
uHGOPMAIINH PA3IUYHBIX
BUJIOB U opM
IPENICTAaBIICHHUS; CO3/IaBaTh
TEKCTHI B Pa3JIMYHBIX
dbopmaTax ¢ yueTrom
Ha3HAYCHUS UHPOPMAILIUH U
1[E€JIEBOU ayIUTOPUH,
BbIOMpast ONTUMAIBHYIO
dbopmy npeacTaBiIeHUs U
BU3yaJIM3allUN; OIICHUBATh
JOCTOBEPHOCT,
JCTUTUMHOCTD
uH(popmaluu, ee

YaCTHOTO W KOMIIO3UIINH
(GYHKIM, HAXOIUTh ypaB-
HEHHE KacaTeJbHOH K rpa-
buky GyHKIUU;, yMEHHE
UCTIONB30BaTh  TPOU3BOJ-
HYIO 1 WCCIeIOBaHUs
(GYHKIUH, U1 HaXO0XKICHUS
HAWIYYIErO pEIICHUs B
NPUKIIATHBIX, B TOM YHUCIIC
COIMATTLHO-

SKOHOMUYECKUX U (u3nye-
CKUX 3ajJjadax, JJIsi ompeje-
JICHUSI CKOPOCTH M YCKOpe-
HUS; HAXOJUTh TUIOMIAAN U
00BbeMbI (HUTYp ¢ TOMOIIBIO
UHTErpana;

24) ymeHue CBOOOIHO
OTIEPUPOBATh TIOHATHUSMHU:
cpeanee apudmeTrnveckoe,
MeJnaHa, HauOoJblllee U
HaMCHbIIICEe 3HAYCHUS,
pa3Max, JIUCIIEPCHs], CTaH-
JapTHOEC OTKJIOHEHHUE IS
ONHCaHUsl YHCJIOBBIX JaH-
HBIX; YMEHHUE HCCIIeA0BaTh
CTaTHCTUYCCKUE JTAHHBIC

25) yMeHHE HaXOJUTb
BEPOSITHOCTA COOBITHH ¢
UCIIOJIb30BaHUEM Tpadude-
CKMX METOJIOB; NMPUMEHSTH
U1 perieHus 3amad  Gop-
MYJIbl CJIOKEHUS U YMHO-
KECHUS BEPOSITHOCTEN,
dbopMyiTy TMOJTHOW BEPOST-
HocTH, Gopmyny bephyn-
71, KOMOMHATOPHBIE (DAKTHI
U (OpMyJIBI; OIICHUBATh Be-
POSITHOCTH pEabHBIX CO-
OBITHI; yMEHUE ONEePHUpO-
BaTh TOHATHSMU: CIIy4ail-
Has BEJMYMHA, pacrpese-
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COOTBETCTBHE IPABOBBIM U
MOPAJIbHO-3THYCCKUM
HOpMaM; HUCITOJIb30BaTh
cpencTBa
WH(OPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PCIICHUH
KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33124 C
coOmoieHreM TpeOoBaHMI
SPrOHOMHUKH, TEXHUKH
0e3011aCHOCTH, TUTHEHBI,
pecypcocOepeKeHus,
IIPABOBBIX M ATHYCCKHUX
HOPM, HOPM
UH(OPMAIIMOHHON
0€301acCHOCTH; BIAACTh
HaBBIKAMH PACIIO3HABAHUS
Y 3aIUTHl HTHPOPMALIUH,
MH(}OpMaIIMOHHON
0€30MacHOCTH JTUIHOCTH.

[IK.1.1 AHanu3upoBaTh
TpeOOBAHMS TEXHUYECKO-
IO 3a/1aHHsI HA POEKTH-
poBaHue U(PPOBBIX CHU-
CTeEM

PaGota ¢ undopmarueii:
BJIaJICTh HaBBIKAMU
NoJTy4YeHUsI HUHPopMauu
U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSATEIILHO
OCYIIECTBIISATH MTOUCK,
aHaJIN3, CUCTEMATH3AIHIO U
WHTEPIPETAINIO
UHGOPMAINH PA3IMIHBIX
BUJIOB U opM
IpEACTaBICHUS.
['oTOBHOCTB M CLTOCOOHOCTH
K 00pa30BaHMIO U
caM0o00Opa30BaHUIO Ha
MPOTSHKEHUM BCEH JKU3HU;
OCO3HAHHWE IIEHHOCTH
HAYYHOU JIEATEILHOCTH,
TOTOBHOCTH OCYIICCTBIISATh
IIPOCKTHYIO H
HCCIICIOBATEIIbCKYTO
NEATETLHOCTD

JIEHUE BEPOSITHOCTEH, Ma-
TEMATUYECKOE  OXKHJIAHUE,
JIUCIIEPCUSI U CTaHIAPTHOE
OTKJIOHCHUE CIIy4aliHOM
BEJINYVHBI,

26) ymeHue CBOOOIHO

ONEPUPOBATH MOHSATHUSIMU:
TOYKa, IpsMasi, IJIOCKOCTD,
MPOCTPAHCTBO, OTPE30K,

Jqyd, IUIOCKHM YyroJ, ABY-
TPaHHBIM YTOJ, TPEXIPaH-
HBIM yTOJI, IIEpEeCEKArOIINE-
Cs, IapaJulelIbHbIE U CKpe-
LIUBAlOLMeECcd MpsMbIe, Ia-
paJUIeIBHOCTD U NEPIEHIU-

KYJSIPHOCTb  HOPSIMBIX U
IUIOCKOCTEN, YIOJI MEXIY
IPSMBIMU,  YIOJI  MEXIY
IpSAMOM U IUIOCKOCTBIO,

yroJl MEXYy IIOCKOCTAMU;
YMEHHUE HCIOJIb30BaATh MPU
pelIeHNN 3a7a4 U3y4CHHbIE
dbakThl U TEOpEMbI TUIAHH-
METpUH; YMEHHE OICHU-
BaTh pa3Mepbl OOBEKTOB B
OKpY’)XalollleM MHpE; yMe-
HUE OMNEpPUPOBATH TMOHITH-
SMH: MHOTOTPaHHHK, Ceue-
HUE MHOTOTpaHHHKA, Tpa-
BUJIBHBI ~ MHOTOTPaHHUK,
npu3Ma, nupamusa, Gurypa
U TIOBEPXHOCTHh BpAIICHHUS,
IWIMHApP, KOHYyC,  Iap,
chepa, pa3BepTKa MOBEpX-
HOCTH, CEUEHHUS KOHyca WU
WIMHIpPA, TapajieTbHbIe
OCH WJIM OCHOBaHUIO, ceye-
HUE Iapa, MIOCKOCTh, Ka-
caromiasicst chepbl, HUAIUH-
1pa, KOHyca; YMEHHUE CTpO-
UTh CEYCHHE MHOTOTPaHHHU-
Ka, u300paxaTb MHOIO-
T'PaHHHUKHU, (UTYpHI U TIO-
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UHIUBUYaJIbHO U B
rpynrme.

[1IK.2.1 TIIpoekTupoBarsb,
pa3zpabaTpiBaTh W OTJa-
KUBaTh  MPOTPAMMHBIHI
KOJA MOJYyJIeH yIpaBis-
IOITUX TTPOTPAMM.

Pabota ¢ uadopmarueii:
BJIQJICTh HABBIKAMH
noJTydyeHust tHpopMmauu
U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh MOUCK,
aHaJIM3, CUCTEMATU3AIUIO U
UHTEPIPETALNIO
nH(OpMAITHU pa3THIHbBIX
BUJIOB U (OopM
MIPEICTABIICHHUS.
['oTOBHOCTH ¥ CTOCOOHOCTH
K 00pa3oBaHUIO U
caMO00pa30BaHUIO Ha
MPOTS)KEHUU BCEH KU3HU,
OCO3HAHUE IIEHHOCTHU
HAy4YHOU JeATEeIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTh
MPOCKTHYIO U
UCCJIeI0BATENIbCKYIO
NeSTeTLHOCTh
WHIUBUTyaIbHO U B
rpymre.

BEPXHOCTU BpalllCHUs], UX
CEYeHHUs, B TOM YHUCIE C
MOMOIIBIO  AJIEKTPOHHBIX
CpPEeICTB; YMEHUE TIIpUMe-
HSTH CBOWCTBa TE€OMETPH-
YecKkux (Quryp, caMmocTos-
TEIBHO dbopmMynrpoBaTh
ompeneyeHus  U3y4yaeMbIX
buryp, BBIIBUTaTh TUIIOTE-
36l O CBOMCTBAaX W MpHU3HA-
Kax TeOMEeTpUYEeCKUux (Qu-
ryp, OOOCHOBBIBaTh WJIH
ONpPOBEPraTb HX; YMEHHUE
IPOBOJUTh  KJaccuuka-
U0 GUTyp MO pazIudHbIM
IpU3HAKaM, BBITIOJIHATD
HEOOXOAUMbIE  JOTIOJHU-
TEJbHBIC TIOCTPOCHUS;

27) ymeHue CBOOOIHO
OTIepUPOBATh  MOHSATHUSIMHU:
wiomanas (Gurypsl, 006beMm
Gurypsl, BEIWYMHA YIJIa,
paccTosTHUE OT TOYKU [0
IJIOCKOCTH, paccrosiHue
MEXIYy MPSIMBIMU, PACCTOS-
HUE MEXIY TUIOCKOCTSIMH,
momanb cepsl, IIOMAIb
MOBEPXHOCTH  MMHPAMU/IBI,
NpPU3MbI, KOHYyCa, IUJINH-
npa, oobeMm Kyba, mpsiMo-
YTOJIBHOTO  Tapajuiesienu-
neja, MApaMUbl, TPU3MBL,
MUIMHApPA, KOHYca, Iapa;
yYMEHHUE HAaXOJHWTh OTHOIIIE-
HHE O0O0BEMOB MOJOOHBIX

(uryp;

28) ymeHue CBOOOJIHO
ONIEPUPOBATH  TTOHSATHSIMH:
NpsSIMOYTOJIbHAsT ~ CHUCTEMa
KOOpJAWHAT, BEKTOp, KOOp-
IMHATBI TOYKH, KOOPIHMHA-
Thl BEKTOpPA, CyMMa BEKTO-
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pOB, MPOU3BEICHUE BEKTO-
pa Ha 4YHCIO0, Pa3JIOKECHUE
BEKTOpa 10 0a3ucy, cka-
JISIPHOE MIPOU3BEICHUE,
BEKTOPHOE MPOU3BEICHHUE,
YroJl MEXIy BEKTOpaMU;
YMEHHME HCIOJb30BaTh BEK-
TOPHBIM U KOOPJAMHATHBIN
METOJl JJIsl PEIICHUs TIeo-
METPUYECKUX 3aJa4 M 3a-
mad  JIpyrux  y4yeOHBIX
MPEIMETOB;  ONEPUPOBATH
MOHATUSAMM: MaTpuia 2 x 2
u 3 x 3, omnpeaeautesib
MAaTPHUIIbI, TEOMETPUUCCKUN
CMBICJI OTIPEICITUTEIS;

29) yMeHue MoJIeu-
pOBaTh PeAIbHbIC CUTYAINH
Ha SI3bIKE MATEMaTHKH; CO-
CTaBJISITh BBIPKEHUS,
ypaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI TIO YCJIOBHIO
3a/lauu, HUCCIeAoBaTh II0-
CTPOCHHBIE MOJEIHU C HC-
MOJIb30BAaHUEM  ammapara
anreOpbl, HHTEPIPETHPO-
BaTh IOJYYEHHBINH PE3yJib-
TaT; CTPOUTH MaTeMaTuye-
CKH€ MOJIENIU C TIOMOIIBIO
F€OMETPUYECKUX TOHATUH
U BEJWYWH, peliaTh CBS-
3aHHBIC C HUMH TpPaKTHYe-
CKHE 3a/lauyd; COCTaBIIAThH
BEPOSITHOCTHYIO MOJCNbh H
WHTEPIPETUPOBATh  TIOJTY-
YCHHBIA PE3YJIbTAT; PEIIATh
NMPUKJIAAHBIC 3aJa9d Cpel-
CTBAMH MaTEMaTHYECKOTO
aHajau3a, B TOM YHCJIE CO-
U aTbHO-9KOHOMUYECKOTO
U (PU3NYECKOro XapaKTepa;

30) ymeHue BBIOMPATH
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NOAXOJAIIMA METOA  JJIA
peleHus 3a1a4; NOHUMA-
HUE 3HAYUMOCTH MaTrema-
TUKU B U3yYEHUU NPUPOI-
HBIX W  OOLIECTBEHHBIX
IPOLIECCOB U SIBJICHUN;
YMEHHE pACHO3HaBaTh IMpPO-
SBJICHUE 3aKOHOB Marema-
TUKU B HUCKYCCTBE, YMEHHE
NPUBOJIUTH TMPUMEPHI Ma-
TEMATUYECKUX  OTKPBITHI
POCCUHCKOW W  MHUPOBOM
MaTeMaTUYECKON HAyKH.

1.4 [IpakTH4eckasi HOATOTOBKA NMPH peau3alui Y4eOHbIX IUCIUILIHH

[IpakTrueckass MOAroTOBKA - (hopMa OpraHu3alu 00pa3zoBaTENbHOU AEATEIBHO-

CTH TPU OCBOCHUHU O0pa30BaTEIHLHOM MPOTpaMMbI B YCJIOBUSX BBIMOJHEHUS 00ydaro-
IIUMUCS OTIPEACIICHHBIX BUJOB Pab0T, CBS3aHHBIX C OyayImie mpodecCuoHanbHON JIes-
TEJTBLHOCTHIO M HAIMpaBJIEHHBIX HAa (GOPMUPOBAHUE, 3aKPEIJICHUE, PA3BUTHE MPaKTHUE-
CKHUX HaBBIKOB U KOMIETEHIIMH 10 MPOHUITI0 COOTBETCTBYIOINIECH 00pa3oBaTeIbLHOM MpOo-

rpaMMBbl
O0bem yacoB 1Mo y4eOHOH
Buj yueono- AUCHHUILIHHE
Ne ro 3aHsiTus/
. no pasaeay/ | B TOM 4HCJe
n/n | Pa3gen Ne, Ha3BaHuUe Te- | y4eOHO Je-
TEMe HA NPaKTH-
MBI SITEJIbHOCTH
YeCKYH0 Moj-
Ha3BaHUe
FOTOBKY 10
YKa3aHHOMY
3aHSATHIO
1 Paznen 1.| Tema 1.2 VYpasue- | [IpakTuue- 22/8 2
[ToBTOpe- | HUS M HEPABEHCTBA | CKOE 3aHSITHE
HUE Kypca
MaremaTu-
KU OCHOB-
HOM IIKO-
JIBI
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2 | Pasmen 1.| Tema 1.3 Cucremsr | [IpakTuue- 22/10 4
[ToBTOpE- | ypaBHEHHMIA W HE- | CKOE 3aHSITHE
HUE Kypca | paBeHCTB
MaTeMaTHu-
KH OCHOB-
HOM KO-
JIBI
3 |Pazmen 2.|Tema 2.1 OyHk- [TpakTiue- 114/6 2
Anrebpa UM, UX CBOMCTBA | CKOE 3aHSTHE
u rpaduKu
4 Paznen 2. | Tema 2.3 [lokaza- | [IpakTuue- 114/18 4
Anrebpa TeabHasA QYHKIHS | CKOE 3aHATHE
5 Pa3spgen 2. | Tema 2.4 Jlora- ITpakTuue- 114/18 4
Anrebpa | pudmsl. Jlora- CKO€ 3aHATHE
pudmMHuueckas
byHKIUA
6 Paznen 2. | Tema 2.5 OcuoBbl | [IpakTuye- 114/42 8
Anrebpa TPUTOHOMETPHH. CKOE 3aHSTHE
Tpuronomerpuue-
CKH€ QYHKIMH
8 | Pasmen3. | Tema 3.2 [Ipous- | [IpakTude- 98/44 12
Hauyana BOJIHAS U €€ MPU- | CKOE 3aHATHE
MaTeMa- JIOKECHUS
THYECKOTO
aHajm3a
9 Paspnen3. Tema 3.3 Unre- [TpakTrue- 98/42 10
Hauana TpaJl ¥ €r0 MPHJIO- | CKOE 3aHSATHE
MaTemMa- JKEHUS
THYECKOTO
aHajmu3a
10 | Pazmen 4. | Tema 4.1 Koopau- | [Ipaktuue- 64/14 2
I'eomer- HATHI ¥ BEKTOPHI CKOEC 3aHSATHE
pus
11 | Pasmen 4. | Tema 4.3 Muoro- | [Ipaktuue- 64/16 4
I'eomer- TPaHHUKH CKOE 3aHSTHE
pus
12 |Paszpgen 4. | Tema 4.4 Tena [TpakTrue- 64/12 4
I'eomert- BpAalLLICHUS CKO€ 3aHSITHEC
pusi
Hroro 56
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

YUYEBHOM JUCIHUILIUHBI

2.1. O0beM yueOHOi AUCHHMILIMHLI U BUALI y4e0Hoi padoThr*

Oo0bem
Bun yue6Hoii padoThl B yacax
O0bem 00pa3oBaTeIbHONI NPOrPaMMBbl Y4e0OHOM TMCUHUIIIIMHBI 340
B TOM 4HcCJie B (hOpMe MPAKTUIECKON MOTOTOBKHU 56
CamocrosiTenbHasi yueOHas padora -
1. OcHOBHOE co/iep:KaAHUe 260
B TOM YHUCIJIE:
TEOPETUYECKOE 00yUCHHE 202
MPAKTUYECKUE 3aHATHS 58
71a00paTOPHBIE 3aHATUS -
2. IIpogeccnoHaIbHO-OPMEHTHPOBAHHOE COJIePKAHNE 56
(conep:kaHue NPUKJIATHOTO MOYJIs1)
B TOM YHCIIE:
TEOPETHYECKOE 00yUEHUE -
MPAKTUYECKHUE 3aHITHS 56
NuauBuayaJbHbIA POEKT -
3. IIpome:KyTOYHAA aTTeCTAIUA 24

nudepeHInpoBaHHBIN 3a4eT, SK3aMEH
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2.2. TemaTu4ecKuii IJIaH U coAepkaHNe o0meo0pa3oBaTeabHOl yueOHoi qucuunanasl O0/1.04 MartemaTuka

HauMmeHoBaHUe
pa3aeioB U TeM

Conep:xxanue yueOHOro MmaTepuajia (0CHOBHOE U IPo-
(peccOHAILHO-OPHEHTHPOBAHHOE),
U GopMBbI OPraHN3alNHU AeITeIbHOCTH 00YYAKIIMXCS

O0beM yacoB 1o yueOHoM

AUCHUIIJIMHE

B TOM YMHCJIe
HA NpaKTHYe-

Koanl komnerennmii
(popmupoBanuio Ko-
TOPBIX CIIOCOOCTBYET

pasena, | cxymo moaro- 3JIeMEHT MPOrPaMMbI
TeMbl | TOBKY IO yKa- (OK, ITK)
3aHHOMY 3aHS-
THIO
1 2 3 4 3)
BBenenne MaremaTtrka B HayKe, TEXHUKE, SKOHOMUKE, UHPOpMaIIU- 2
OHHBIX TEXHOJIOTUAX U MPAKTHYECKOM AesiteabHocTU. Lenun
Y 33/1a4d U3yYCHUS] MAaTEMAaTUKH MPU OCBOCHUU CIIEIAAIIb-
HocTel Texuuueckoro npodus CIIO.
Pa3nen 1. [loBTopeHne kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 22
Tema 1.1. Conep:xanue y4eOHOro Mmarepuajia 4
Yucjaa v BbIYHC- 1 MHoxkecTBa HATypalbHBIX, IIEJIBIX, palHO- OK1,0K2,0K3,0K4,
JeHus. Boipaske- HaJIbHBIX, IECTBUTEIbHBIX YUCEN OK5,0K6,0K7,0KS8,
HHS U X NIpeodpa- OK9
30BaHUSI.
2 JlecTBUsT HaA TIOJIOKUTEIBHBIMA W OTpHULA-
TEJIbHBIMU YMCIIaMU. JIEUCTBUSA CO CTEIEHAMU.
IIpouieHTsI.
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Tema 1.2. Conepxkanue yueOHOro MmarepuaJia 4
YpaBHeHUS U He- 1 JluneiiHble, KBagpaTHBIE, IPOOHO - OK1,0K2,0K3,0K4,
paBeHCTBA. palMOHaJIbHBIE YPABHEHHUS, IPUEMbI PELLICHUS. OK5,0K6,0K7,0K8,
2 JIuneiinble, KBapaTHbBIE, TPOOHO- OK9
palMoHalIbHbIC HEPABEHCTBA, MPUEMBI pelie-
HUsl. MeTo1 HHTEPBAJIOB.
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE 2
VYpaBHeHUS U HEPaBEHCTBA B MPO(hecCUuOHATb-
HBIX 33J]a4ax.
IIpakTyeckue 3aHATHS 2
Pemenne ypaBHEHUI 1 HEPABEHCTB.
Tema 1.3. Coaepxanue y4eOHOro MmarepuaJlia 4
Cucremsbl ypaBHe- 1 CrocoObl pelieHrs CUCTEM JTMHENHBIX ypaBHe- OK1,0K2,0K3,0K4,
HHUI U Hepa- HUM U HEPABEHCTB. OK5,0K6,0K7,0KS,
BEHCTB. OK9
2 Pemienne cucreM HENMHEWHBIX YPABHEHUU U
HEPABEHCTB.
IIpodeccnoHAILHO OPUEHTUPOBAHHOE COJlePKAHUE 4
[IpakTHKO-OpHUEHTUPOBAHHBIE 33/1a4U HA CO-
CTaBJICHHE YpaBHCHUHN, HEPABEHCTB U UX CH-
CTEM.
IpakTnyeckue 3aHATHS 2
Pewenne cucreM ypaBHEHUN U HEPABEHCTB.
Pa3nen 2. Auredpa 114
Tema 2.1 Conepskanue yueOHOr0 MaTepuaJia 4
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DYyHKIMH, UX
CBOICTBA U rpa-
buxu

Oyukiuu. O61acTh onpeeIeHUs] 1 MHOKECTBO
3HaYeHUH; TpapuK QYHKIUH, TOCTPOCHHE Tpa-
¢uKOB QYHKITNH, 3aIaHHBIX PA3IMIHBIMHU CTIO-
cobamu. CBoiicTBa GyHKITUNA: MOHOTOHHOCTD,
YETHOCTh, OTPAHUYECHHOCTD, IEPUOANIHOCTD.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9

[TpoMexyTku Bo3pacTaHus 1 yObIBaHUS,
HauOosbllIee U HAUMEHbLIee 3HaueHus. ['padu-
yeckas uHTepnperanus. [lpumeps! pyHkmo-
HaJIbHBIX 3aBUCUMOCTEH B peajbHbIX MPOILIEC-
cax u siBJeHUsIX. ApudmeTuyeckue onepanmu
HaJ pyHKuuAMH. CnoxHas QyHKIHS (KOMIIO-
3unsl). [loHsiTHE 0 HEMPEPBIBHOCTU (DYHKIIMH.
Oo6patHbie pyHkuu. O0JaCTh ONpEeICHUS U
o0nacTh 3HaueHui oOpaTHOU PyHKIMU. ['pa-
¢buk oOpaTHO# HYHKIIUU.

IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COJACPKAHUE

O yHKIMOHAJIBHBIE 3aBUCUMOCTH MEX/y BEJIN-
YUHAMU U3 JPYTUX Y4eOHBIX TUCIUILIINH, B pe-
aJbHBIX MPOLECCaX U SIBIICHUSX.

Hcnonb3oBanue cBOMCTB (hyHKIUM B mpodec-
CHOHAJIBHBIX 3aJja4ax.

Tema 2.2

Conepxkanue yueOHOro MaTepuaJia

12

Kopuu, crenenn.
CreneHnasi pyHk-

1

[ToHsATHE KOPHA N-OU CTENEHU U3 AEUCTBUTEIb-
Horo uncia. CBoMCTBa KOPHS N-OU CTEIECHM.

OK1,0K2,0K3,0K4,
OK5,0K6,0K7,0K8,
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11076: [IpeoOpa3zoBaHue UppallMOHATIBHBIX BhIpaKe- OK9
HUM.
2 CreneHnp ¢ paMOHaIbHBIM U JEHCTBUTENBHBIM
noka3zatenem. [IpeoOpa3oBanre BbIpaKeHHIA.
3 Crenennble (yHKIIUHU, UX CBOWCTBA U TPapUKU.
4 HppanuonanpHble ypaBHEHUs. METOIBI UX pe-
HICHUS.
5 HppanmonanbHble HEpaBeHCTBA. MeTobl X
peuieHusl.
IIpakTyeckue 3aHATHS 6
Pemienne nppanOHAIbHBIX YPaBHEHUN U He-
PaBEHCTB.
Tema 2.3 Conepxkanue yueOHOro MmaTepuaJia 10
IToka3arenbHasi 1 [Toka3arenbHasi (PyHKIIUS, €€ CBOWCTBA U Tpa- OK1,0K2,0K3,0K4,
hyHkuust buxk. OK5,0K6,0K7,0KS,
2 [Toka3zaTenbHbie ypaBHEHUSI. OCHOBHBIE METO- OKO,IIK1.1,ITK2.1
JIbl X PELICHUS.
3 Pemienne nokazaTeabHbIX HEPABEHCTB.
4 CucTeMbl OKa3aTENbHBIX YPAaBHEHUI
IIpodeccnoHAILHO OPUEHTUPOBAHHOE COJlePKAHUE 4
[IpuMeHeHue noka3aTeapHON (DYHKIIUU U e
rpaduka B mpopUIbHBIX JUCIUILUINHAX.
IIpakTU4yeckue 3aHATHS 4

Pemienne nokasareybHbIX YPaBHEHUM U HEpa-
BEHCTB.
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Tema 2.4 Conepsxkanue y4eOHOr0 MmaTepuasa 10
Jlorapugmsi. Jlo- 1 Jlorapudm uucna. JleciTHUHBINA U HATYpasb- OK1,0K2,0K3,0K4,
rapupmMuyeckKasn HBIM Torapudmel. CBolicTBa J0rapudMoB. OK5,0K6,0K7,0K8,
pyHknus Omneparus torapuMupoBaHus. OKO,IIK1.1,ITK2.1
2 Jlorapudmuueckas QyHKIIMsA, €€ CBOWCTBA U
rpaduk.
3 Jlorapudmuueckue ypaBHeHus. Oneparus mo-
TeHIUpOBaHUs. OCHOBHBIE METO/IbI PELICHUS
JorapupMUYECKUX YpaBHEHUH.
4 Jlorapudmuueckue HepaBeHCTBA.
5 Cucremsl Jorapu(ppMUYECKUX YpPaBHEHHM.
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COACPIKAHUE 4
Jlorapudmel B ipupojie u TexHuke. Jlorapud-
MHUYECKasl CIUPAJIb B PUPOJE, €€ MaTEMaTH4e-
CKHE CBOMCTBA.
IIpakTHyeckune 3aHATHS 4
Pemenue norapu(MuyecKkux ypaBHEHHUM U He-
PaBEHCTB.
Tema 2.5 Conepxxkanue yueOHOro MaTepuaJia 30

OcCHOBBI TPHUTIO-
Homerpuu. Tpu-
TOHOMETPUYECKHUe

pyHkuun

1

Panuannas u rpagycHas mepa yria. [loBopor
TOYKU BOKPYT Hauaja koopauHat. Onpenene-

HHEC CMHYCAa, KOCMHYCA, TAHI'CHCA 1 KOTAaHT'CHCA.

3HaKy CMHyca, KOCUHYCa, TAHI'€HCa U KOTaH-
reHCa MO YeTBEPTAM. HETHOCTh U HEUETHOCTh
TPUTOHOMETPUUYECKUX (PYHKIHM. 3aBUCUMOCTD

OK1,0K2,0K3,0K4,
OK5,0K6,0K7,0K8,
OKO,IIK1.1,ITK2.1
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MCKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U KO-
TAHT'CHCOM OJJHOI'O M TOTI'O K€ yIJIA.

Tpuronomerpuueckue Toxaectna. [Ipeodpaso-
BAHUA NPOCTEUIINX TPUTOHOMETPUUECKHUX BbI-
PaKECHUM.

CuHyc, KOCUHYC, TAHTE€HC CYMMBbI U Pa3HOCTH
JIBYX YTJIOB.

BripakeHue TpUuroHoMeTpu4eckux (QyHKIUN
4yepes3 TaHIeHC IT0JIOBUHHOIO aprymenTa. Ilpe-
o0pa3oBaHUsI MPOCTEUIINX TPUTOHOMETPUYE-
CKHMX BBIPAYKCHH.

CuHyC 1 KOCUHYC IBOMHOTO yriia. PopMyJIbl
IIOJIOBUHHOTI'O yTJIA.

@opMyJibl IPUBEICHUS.

[TpeoOpa3oBaHus CyMMBbI U pa3HOCTH TPUTO-
HOMETPHUUYECKUX (DYHKIIMI B IPOU3BEACHHUE U
IIPOU3BENCHUS B CYMMY.

['paduixu TpuroHomeTpuyeckux GyHKIMM U UX
CBOMCTBA.

[TocTpoenue u npeodbpazoBanue rpaduKoB TpH-
TOHOMETPUYECKUX (PYHKITUH: CABUT, CIKATHUE,
pacTsHKEHUE.

10

OOpatHble TPUTOHOMETPUYECKUE (PYHKITH, UX
CBOICTBA U TpaduKHu.

11

[Ipocreiimme TPUTOHOMETPUYECKUE YPaBHE-
HUS: COSX =gq, SINX=a, tgx =a, ctgx =a.
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12

TpI/IFOHOMeTpl/I‘IeCKI/IG YpaBHCHUA OCHOBHBIX
THUIIOB: CBOIAIIHUCCA K KBaAPAaTHBIM, PCIIACMBIC
Pa3JI0KCHUCM Hd MHOKUTCIIM, OTHOPOIHBIC.

13

[Ipocreiiliiue TPUTOHOMETPUUECKHE HEPABEH-
CTBa

14

CucreMbl TPHTOHOMETPUYECKHUX YPABHEHUIM

IIpodeccnoHaibHO OPUEHTUPOBAHHOE CO/IEP:KAHUE

Hcnonb30BaHrE CBOMCTB TPUTOHOMETPUUECKUX
dbyHKUMA B TpodecCHOHANTBHBIX 3aa4ax.

IIpakTu4yeckue 3aHATHS

[TocTpoenue u npeobpazoBaHue rpauKoB TpU-
TOHOMETPUYECKUX (PYHKIIUH.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

Tema 2.6

Conep:xanue y4e0HOI0 MaTepualia

10

YpaBHeHus U He-
paBeHCTBA

1

PaBHOCHIIBHOCTD YpaBHEHHUI U HEPABEHCTB.
Omnpenenenusa. OCHOBHBIE TEOPEMBI PABHO-
CUWJIbHBIX MEPEXO0/IOB B YPABHEHUSAX U HEPABEH-
CTBaX.

OO011e MEeTO bl PEIICHHS] YPAaBHEHUI: TIEPEeX0/T
OT paBeHCTBA (PYHKITNI K PaBEHCTBY apryMeH-
TOB JJII MOHOTOHHBIX (DYHKITUH, METO/T Pa3jio-
JKEHUSI HA MHOYKHUTEIIM, METOJT BBEJAECHHUS HOBOU
TIEPEMEHHOM.

OO6mue MeTobl peleHrsI HEPaBEHCTB: Tiepe-
XOJl OT CpaBHEHHMsI 3HAYCHUI (PYHKITUN K CpaB-
HEHUIO 3HAYECHUN apTryMEHTOB I MOHOTOH-

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0K8,
OK9
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HBIX (YHKIHM, METO UHTEPBAJIOB, (YHKIIUO-
HaJIbHO-TpaUYECKUNA METO/.

4 [IpocTelimue ypaBHEHHs] 1 HEPABEHCTBA C MO-
JTyJIEM.
3) [IpocTenmme ypaBHEHHs M1 HEPABEHCTBA C I1a-
paMeTpoM.
IpakTHyeckue 3aHATHS 2
Pemienre ypaBHEHUI 1 HEPABEHCTB.
Paznen 3. Hauajia MaTeMaTH4eCKOr0 aHAJIU3a 98
Tema 3.1 Copaep:xanue y4eOHOro MmarepuaJjia 6
IIpexes yuca0BOM 1 ITocnenoBaTenpHocTH. CIOCOOBI 3aJaHUS U OK1,0K2,0K3,0K4,
nOCJIeA0BATEIbHO- CBOMCTBA YHCJIOBBIX IOCIEI0BATEIbHOCTEM. OK5,0K6,0K7,0KS,
ctu. [lpenen [Ipenen nocienoBaTeabHOCTH. TeopeMBbI O OK9
GyHKuun npenenax.
2 CylecTBOBaHUE Mpeieia MOHOTOHHOW Orpa-
HUYEHHOM MoceaoBaTeabHOCTU. beckoHeuHo
yOBIBalOIasi TEOMETPUUECKast MPOTPECCUS U €€
cyMmMma.
3 [Ipenen dyukuuu. OCHOBHBIE TEOPEMBI O TIpe-
nenax. [Torsitue o HeMPEPHIBHOCTH (DYHKIIHUH.
4 Brruncnenue npenenos.
IIpakTHyeckune 3aHATUSA 10
Briuncnenne npeenoB pa3inyHbIX TUIIOB.
Tema 3.2 Coaep:xxanue yueOHOro Mmarepuajia 24

IIpouszBoaHas u ee

1

[IpousBonnas OnpenenenHus Nponu3BOAHON
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OK1,0K2,0K3,0K4,




NPUJIOKEHUsI

dbyukiuu. [paBuna muddepentiupoBanus.
DopMyIIel TPOU3BOIHBIX.

[Tpon3BogHBIC DIIEMEHTAPHBIX (QYHKIIUH.
Omnpenenenue ciaoxuoi ¢pynkiuu. [Tpoussoa-
Has CJIOKHOUN (yHKITUU.

PuU3N4ECKUA U T€OMETPUIECKUIN CMBICI IIPOU3-
BOJHOM. YpaBHEHUE KacaTeIbHOUN K rpaduky
byHKIUU.

[IpumeHenne nporu3BOIHOM K UCCIIEN0BAHUIO
¢bynkunn. MHTEpBaIbl MOHOTOHHOCTH M TOUKU
KCTpeMyMa PyHKIHUU.

OK35,0K6,0K7,0KS,
OK9,IIK1.1,ITK2.1

AcUMOTOTHI PYyHKIUU.

Bropas npousBoiHas, ee TeOMETPUIECKUN U
busndeckuit cMbici. [IpoMeXyTKH BBITTYKIIO-
CTH, BOTHYTOCTH, TOYKH Meperunda QyHKIuu.

Cxema uccnenosanust pyHkuuu. [Toctpoenue
rpaguKoB QyHKIHIA.

HauGomnbiee u HauMeHblee 3HaueHue QyHK-
1. PereHne mpakTHYeCKUX 3a/iad Ha
HauOOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUE.

IIpodeccuoHaIbHO OPUECHTHPOBAHHOE COACPKAHME

12

12

[Ipumenenue prU3M4IecKoro cMbiciia MPoU3BOI-
HOM Mpu pelieHny NpophecCUuOHANbHBIX 3a7a4.

HaXO)KI[eHI/Ie OINITUMAJILHOI'O PE3YyJIbTATa C I10-
MOIIBIO HpOI/I3BOI(HOI71 B ITPAKTUYCCKUX 3a/a-

29




gax.

IIpakTnyeckue 3aHATHS

HccnenoBanue QpyHKINN C TOMOIIBIO TPOU3-
BOJIHOM U MOCTPOCHUS TPaPUKOB.

Haxoxnenue npousBogHou. [Ipumenenue ee
JUISL peLIEHUs TPaKTUYECKUX 3a1a4.

Tema 3.3

Conepxxkanue yueOHOro MmaTepuaJia

20

HuTerpain u ero
NPUJI0KEHUS

1

Huddepenunan dynkuuu. [lepsooOpazHas
¢dbynkunn. HeonpeneneHHblil HHTErpa, ero
cBoicTBa. Tabnuila HHTErpasoB.

HaxoxaeHnue npocTedmx HHTErpajioB Tao-
JUYHBIM c110cOO0M. MeTOo/1bl UHTEIPUPOBAHUS.
HaxoxzneHue HeonpeneIeHHbIX NHTETPajioB
METOJIOM 3aMEHBI U 110 YaCTSM.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OKO,IIK1.1,ITK2.1

OrnpeneneHHpIil UHTErpall, ero reoMeTprude-
ckuii cMbici. @opmyna Herorona-Jleitonuma.
CBOICTBa ONPENEIEHHOTO UHTETpAA.

Brruncienre TaOIUYHbBIX ONPEICIICHHBIX UHTE-
rpajoB. Beruncienue onpeesieHHbIX HHTerpa-
JIOB METOJOM 3aMEHBI U 10 YaCTSIM.

[IpuMeHeHne onpeaeIeHHOTO UHTETpaia s
HAXO0XKJAEHHUS TUIOIIAAN KPUBOJIMHEUHOMN Tpare-
uuu. Haxoxaenue mionaaei miockux Guryp
1 00BEMOB TEJ BPAICHUS.

IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COAEPKAHME

10

10
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HpI/IMCHeHI/IC OIIPCACIICHHOI'O MHTCTpAJIa IJIA
PCIICHUA HpO(i)GCCI/IOHaJH)HBIX 3aaad.

IIpakTnyeckue 3aHATHS

Pemenue HCOIIPCACIICHHBIX NHTCTPAJIOB pa3-
JIMYHBIMH MCTOJaMU.

Brruncnenue onpeaeneHHoro uarerpania. [pu-
MEHEHHE €T0 JJISl PEIICHUS TPAKTHUYECKUX 3a-
auy.

Pa3nen 4. I'eomeTpust

64

Tema 4.1

Coaepxanue y4eOHOro Mmarepualia

10

Koopaunarsl u
BEKTOPBI.

1

[IpssMOyTOJIBHAS CUCTEMA KOOPJAMHAT B IPO-
crpaHcTBe. PaccrosiHue Mexy AByMs TOYKA-
mu. KoopimHaTel cepeiuHbl OTpe3Ka.

Bektopsl B ipocTpaHcTBe. JlecTBUS HaJl BEK-
TopaMu. Pa3zioxkeHrne BEKTopa Mo TpeM HEKOM-
MJIAHAPHBIM BEKTOPaM.

CkansipHo€e IpOU3BEAEHUE BEKTOPOB, YTOJ
Mexay BekTopaMu. [Ipoekuust BEKTopa Ha OCbh.

IIpodeccuonabHO OPUEHTHPOBAHHOE COJAEPKAHME

KoopanHatel 1 BEKTOPHI B TPOPECCUOHATBHBIX

3aayax

IIpakTuyeckune 3aHATHS

Pemenne npaktrnueckux 3aaad no reme «Ko-
OpIMHATHI U BEKTOPBD».

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0K8,
OK9

Tema 4.2

Conepxkanue yueOHOr0 MaTepuaJia
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IIpsimble U 10C-
KOCTH B IPO-
CTPAHCTBE

AKCHOMBI CTEPEOMETPHUU U UX cleACTBuUs. B3a-
MMHOE PAaCIOJI0KEHNE MPSIMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE.

[TapaiutenbHOCTB NPAMOM U THIOCKOCTH. [1a-
PaIJIENBbHOCTD TIIIOCKOCTEM.

[leprieHIUKYISIPHOCTD NPSIMOM U TIIIOCKOCTH.
[TepnieHUKYISP U HAKIOHHASI, YTOJI MEXKTY
MPSIMOU U TUTOCKOCTBIO. Teopema o Tpex nep-
MEHIUKYJISpax.

JIByrpaHHbIi yroa. Yroa Mexay INTOCKOCTIMMU.
[leprieHIUKYJISIPHOCTD IUNIOCKOCTEM.

OK1,0K2,0K3,0K4,
OK35,0K6,0K7,0KS,
OK9

Tema 4.3

Copaep:xanue y4eOHOro MmarepuaJjia

10

MHoOrorpaHHuKHu

1

MHororpanHuK, €ro 3JeMeHTHI. BhITykiibie
MHOTOTpaHHUKH. [IpaBHIIBHBIE MHOTOTPAaHHUKH
(TeTpanzp, Ky0, OKTadaAp, T0ACKadIp, HKOCA-
Sp).

[Ipu3ma. [Ipssmas u HakimoHHasa npusMma. [Ipa-
BWIbHas npusma. [lapamnenenunen. Kyo

[Iupamuna. [IpaBusibHas nupamMua. Y ceyeH-

Has nupamuaa. Terpasap.

[1;moma b MOBEPXHOCTH MPU3MbI U TUPAMHUIBI.

Cummetpuu B Ky0Oe, B mapajuieyienuriesie, B
npusme u nupamue. CeueHus Kky0a, IpU3MBbI U
MUPaAMUJIBI.

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME
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MHOI‘OFpaHHI/IKI/I B HpO(l)GCCI/IOHaJIBHI)IX 3aga-
gax.

IpakTHyeckue 3aHATHSI 2
Pemienue 3a1au no teme «MHOTOTpaHHUKI.
Tema 4.4 Coaep:xxanue yueOHOro MmaTepuajia 6
Tena Bpamenus 1 Humuaap u ero ssemMeHTbl. CeueHus HWINHPA, OK1,0K2,0K3,0K4,
pa3BepTKa LUJIMHJPA. OK5,0K6,0K7,0KS,
2 Konyc u ero anementsl. CeueHust KOHyca, pas-
BEPTKAa KOHYCA. Y CEYEHHBIN KOHYC.
[Tap u cdepa, ux ceuenus. KacarenbHas mioc-
3 KOCTb K cepe. Hactu mapa.
Tema 4.5 Conepxkanue yueOHOro MaTepuaJia 14
O0bemMbl U 110~ 1 O06BeM u ero usMmepenue. Murterpanbaas dhop- OK1,0K2,0K3,0K4,
A1 TOBEPXHO- Myna oobema. opmyiibl 00BeMa Ky0a, psiMo- OK5,0K6,0K7,0K8,
cTeil Te YTOJLHOTO MapaJiieenure1a, Npru3Mbl, [UIHH-
npa.
2 ®opmyibl 00beMa upamMuabl U Konyca. dop-
MyJibl 0OBEMA 11apa U TIomaau cQepsol.
3 D opMyJIbl IUIOMIAAX MOBEPXHOCTEN UIIUHAPA
U KOHYCa.
4 [Togo6ue Ten. OTHOLIEHUS TUIOMIAEH TTOBEPX-
HOCTEN U 00BEMOB MOJOOHEIX TEJI
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 4

PacueTr oObemMa u TioIaau moBepxXHOCTH MHO-
TOTPAHHUKOB U TEJI BPAlICHUSI B PAKTUKO-
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OPUCHTHUPOBAHHLIX 3aJa4ax.

IpakTHyeckue 3aHATHS 2
Briuncnenue mionaam noBepXHOCTH U o0beMa
TEJ BpallCHUS.
Pa3znea 5. JjieMeHTHI KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BEPOATHOCTEI. 16
Tema 5.1 Conepxxkanue yueOHOro MmaTepuaJia 2
Mmuo:xecTBa. One- 1 [Tonsitue mHoxxectBa. [TogMuoxkecTBO. Onepa- OK1,0K2,0K3,0K4,
paumm ¢ MHOKe- IIUM C MHOKeCcTBaMu. OnurcaHue peaabHbIX CU- OK5,0K6,0K7,0KS,
CTBaMHU Tyalui ¢ MOMOIIbIO MHOXKECTB. OK9
Tema 5.2 Copaep:xanue y4eOHOro MmarepuaJjia 4
JIeMeHTbI KOM- 1 Couertanus, pa3MeIIeHUs], IEPECTAaHOBKU. Pe- OK1,0K2,0K3,0K4,
OMHATOPUKU IIeHUE 3a7a49 Ha mepeOop BapHaHTOB. OK5,0K6,0K7,0KS,
2 bunom Hrerotona. CBolicTBa OMHOMHHAJIBLHEBIX OK9
K03 PUIIEHTOB.
Tema 5.3 Coaep:xanue y4eOHOro MmaTepualia 4
JJiIeMeHThI TeOPUH 1 CoOpbITHE, BepOSTHOCTH COOBITHS. COBMECTHBIC OK1,0K2,0K3,0K4,
BepOsSITHOCTEM 1 HECOBMECTHBIE COOBITHS. TeopeMbl CI0KECHUS OK5,0K6,0K7,0KS,
Y YMHOKEHUS BEPOSITHOCTEH. Y CIIOBHAs! BEpPO- OK9
SITHOCTb.
2 [TorsaTHEe 0 HE3aBUCUMOCTHU COOBITHH. J{Hc-
KpeTHas cilyyaiiHas BeJIMYMHA, 3aKOH €€ pac-
npezaeneHus. YncioBble XapaKTepUCTUKHU JIUC-
KPETHOH CillydaiiHOM Benn4uHsl. [IonsTue o 3a-
KOHE OOJIBIITNX YHCE.
IIpakTyeckue 3aHATHS 2
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Pemienue nmpakTH4ecKux 3ajad 1o TEOpUU Be-
pOSITHOCTEN
Tema 5.4 Conepxxkanue yueOHOro MmaTepuaJia 4
DJieMeHThbI MaTe- 1 [IpencraBiienrie TaHHBIX (TAOIUIIBI, THATPAM- OK1,0K2,0K3,0K4,
MAaTH4YeCKOi cTa- MBI, rpadukn). ['eHepaabHas COBOKYITHOCTD, OK5,0K6,0K7,0KS,
TUCTHKH BBIOOpKA, cpeHee apuMeTHIeCKoe, MeIMaHa. OK9
2 [TonsiTHe 0 3aauax MaTeMaTUYECKOM CTaTH-
CTUKU. Pelenne nmpakTu4eckux 3ajaad.
IIpome:kyTouHasi aTTecTanus
KouncyabTanumn 18
JK3aMeH 6
Bcero 340
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2.3. [InaHupoBaHue y4eOHbIX 3aHATHH C HCIOJIH30BAHMEM AKTUBHBIX H HHTEPAKTUBHBIX GOPM U METO10B 00y4eHUsI

Ne AKTHBHbIC H HHTEPAKTUBHbIC (OPMbI
n/n Tema y4yeOHOr0 3aHATHS U MeTObI 00y4eHUs
1 | @opMyibl IpUBEACHUSA Mo3rosoit mTypm
2 | I'paduku TpUroHOMeTpUUECKUX (PYHKIIHI Jlexuus-Bu3yanusanus, I0Kas3 Mpe3eHTALMN
3 | [IpousBonHbie aeMeHTapHBIX QyHKIMA. Tabmuma npousBoanbix. | [IpobnemHuas nekuus
4 | UccnenoBanue GyHKIMU ¢ TOMOIIBIO Mpou3BoaHON. [TocTpoenne | PaGoTa B MalibIX rpymnmnax
rpa@uKoB QYHKIIMIA.
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3. YCJI0BUA PEAJIU3AIIAN ITPOI'PAMMBI OBIIIEOBPA3OBATEJIbHOM
YYEBHOU JUCHUIIJIMHbI

3.1. Peasiu3anusi mporpaMmsbl 0011e00pa3oBaTe/IbHOM JUCHUILIMHBI TPpedyeT
HAJIHYMS Y4eOHOT0 KaOMHeTa MaTeMaTUKU

Oo6opynoBanue yueOHOro kadbunera (;iaboparopun):

- I0CAJJOYHBIE MECTA MO KOJUYECTBY CTYACHTOB;

- paboyee MecTO MpenoaaBaTelis;

- IEMOHCTpPALIMOHHBIE TOCOOUS U MOJIENH, Pa3AaTOYHbI MaTepua;
- yueOHasl TocKa.

TexHunuyeckue cpeacrsa 00y4eHus :
- KOMIIBIOTED;
- MYJIbTUMEIUNHBIA IPOEKTOP

JInueH3noHHoe mporpaMMHoe odecrneyeHue.
3.2 UudopmanuoHHOE 00ecredeHHE PeaTu3aluy MporpaMmabl.
3.2.1. [leyaTHbIe U3TaAHUS

1. bammakoB M.M. Marematuka. Anredpa 1 Hadaja MaTeMaTUYECKOIO aHalu3a, reo-
Metpust: Yueonuk st CIIO. - M.: Akanemusi, 2020 (Ocnosnoe neuamnoe uzoauue —
Ol 1.).
2. bammaxoB M.M. MatemaTnka. AnreOpa 1 Hauajza MaTeMaTHUECKOTO aHaln3a, reo-
Metpusi. COOpHUK 3a1a4u npopuiIbHOM HampaBiieHHOCTH: YuyeOHoe nocooue ansa CIIO. -
M.: Akagemus, 2019.- 208c¢. (Ocnosnoe neuammuoe uzoanue — OIIHU 2.).
3. Maremaruka: anreOpa U Hayajga MaTeMaTHIECKOTO aHAlIM3a, TeoMeTpus. Anredpa u
Hayajla matematuuyeckoro anammza. 10-11 xnacc. Anmumos II.A., Konsaruna FO.M., Tka-
yeB M.B. u npyrue.-M: [Ipocsemenue, 2022
4. Maremaruka: anredpa U Hayajga MaTeMaTHMYECKOro aHalu3a, reomeTpus. ['eomer-
pus, 10-11 knacc, Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue.-M: Ilpo-
cBemenue,2022.
3.2.2. DJIeKTpPOHHBbIE U31aHUs (JJIEKTPOHHbIE PeCypPChl)
1. bammaxoB, M.. Maremaruka: yueoHuk jyist CIIO/M. . bammakoB. — Mocksa:
KuoPyc, 2021. — 394 c. - ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/939220.- (Ocrosroe snekmponnoe uzoanue — O2HU 1.).
. Hamasu A.A. Matematuka: Yueonuk qis CI1O. - M.: Uadpa-M, 2021.- 544c - ISBN
978-5-16-102338-9. - URL.: https://new.znanium.com/catalog/product/1006658 (Oc-
HOBHOe A1eKmponHoe uzoarue — OOU 2.).
3. https://exponenta.ru/ — O6pa3oBaTeIbHBI MAaTEMATHYCCKUI CaMT.
4. http://fcior.edu.ru/ - denepanbHbIi HEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX

PECYPCOB.
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https://book.ru/book/935689.-
https://new.znanium.com/catalog/product/1006658
https://exponenta.ru/
http://fcior.edu.ru/

5. http://school-collection.edu.ru/ —Eaunas koyutekius mudpoBbix oOpa3oBa-

TEJIbHBIX PECYPCOB.

38

6. http://window.edu.ru / - Equnoe okHO J0cTyma K 00pa30BaTelbHBIM PECypCam.
7. http://eor.it.ru/ - YueOubIit mopTas o ucnonbp3oBanuio JOP.
8. http://www.i-mash.ru/ - O6pa3oBaTenbHbIi OpTAT «Yuedar.
9. https://I-zn.ru/ - JIunus 3HaHUH.
3.2.3. JlonoJIHUTEIbHbIE€ HCTOYHUKH

1. Metonnueckoe nocodbre no AUCHUILIMHAM «MaremaThka» u «JIeMeH-
Thl BbICIICH MareMaTHKW» o Teme: «/luddepeHumansnoe ucuucieHne QyHKIUHU
OJTHOM TepeMEHHOW» MMl CTYAEHTOB 1 M 2 KypcOB BCEX CIEHUATbHOCTEH /COCT.:
Anekceesa E. B.-PoctoB-na-Jlony: PKPUIIT, 2019.- 62c.

2. Tpuronometpus: y4eOHO-METOAMYECKOE TMMOCOOME MO TUCIUILINHE
«MaremaTuka» /Ui CTyIEHTOB 1 Kypca Bcex cnenuainbHocTel /cocT.: Anekceena E.
B.-PoctoB-na-Zlony: PKPHUIIT, 2019.- 60c.

3. Oyukius. [Ipenensl. HempepblBHOCTD: yd4eOHO-METOANYECKOE TTOCOOnE
no aucuMIuiiHaM «MareMatukay W «JIEeMEHTBl BBICHIEH MaTeMaTUKH» / COCT.:
Anekceesa E. B.- Pocros-na-Jlony: PKPUIIT, 2019.- 40c

4. CrepeoMeTpus: METOJUYECKOE NOCOOME MO AUCLUIUIMHE «MareMaru-
Ka» JUIsl CTYJIEeHTOB 1-TO Kypca Bcex crenuanbHocTelt / coct.: Kysnenosa E. O.,
Censuuna H.B. - Poctos-na-Jlony: PKPUIIT, 2019. — 40c.

S. Oyuknus. [lokazatenbHas u jnorapugmuueckas ¢(yHkuusd. Pernienue
MOKa3aTeNbHBIX M  JIOTApU(PMHUECKMX YPABHEHUH UM HEPABEHCTB: y4eOHO-
METOAMYECKOE NocoOue Mo aucuuiuimHe «MareMmatukay Ajid CTYJIEeHTOB | Kypca
BCeX crnenuanbHocTei/cocT.: AnekceeBa E. B.- Pocros-na-/lony: PKPUIIT, 2019.-
S2c.

6. Meroanueckoe nocobue no AucUUIUIMHAM «MareMaTuka» U «JeMEHTbI
BBICIIEH MaTeMaTuku» 1o teme: «BekTopwn / cocT.: Ky3nenona E. O. - PocTos-nHa-
Hony: PKPUIIT, 2019.- 48c.

7. Metonuueckoe mnocoOue mo aucuumiimHam «Marematuka» U «DJIeMEHThI
BhICcIIeH MaTeMaTHKu» 1o TeMe «KommuekcHble uncna» / coct.: Ky3neunosa E. O.,
Censuiuna H.B. - Poctos-na-Jlony: PKPUIIT, 2019 r. — 40c.

8. Cempriuna H.B. TpuroHomerpus: MeToguvyecKue peKOMEHAAIIMN ISl BhI-
MTOJTHEHUS BHEAYIUTOPHOMN CaMOCTOSITEIIbHOM pabotel.-PocTtoB-Ha-JloHy:
PKPUIIT,2019 r.-40c.


http://school-collection.edu.ru/
http://window.edu.ru/
http://eor.it.ru/
http://www.i-mash.ru/
https://l-zn.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHbBI

Koa u nanmenoBanue
dopMupyemMbIX KOMIIETEHLMI

Pa3nes / Tema ®

THIl OLEeHOYHBIX MEPONIPUATHI

OK.01 Ber6upats ciocoOsblI pe-
IIeHUS 3a/1a4 IpodhecCuoHab-
HOU JEATEIbHOCTH IPUMEHHU-
TEJIBHO K Pa3IMYHbIM KOHTEK-
cTam

Paznmen 1.

Tema 1.1, Tema 1.2, Tema 1.3

Pazgen 2.

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pa3nen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK.02 Hcnonb30BaTh COBpE- Pazmen 1.
MEHHBIE CPEJICTBA MTOUCKA, aHa- | Tema 1.1, Tema 1.2, Tema 1.3
nu3a U uHTepnperaunn uuop- | Pazgen 2.

Maluu 1 nHOOpPMAITMOHHBIC
TEXHOJIOTHH JIJIS1 BBITIOJTHEHUS
3a/1a4 npodecCuoHaIbHON n1es-
TEIHLHOCTH

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Paznen 5.

TectupoBanue

OueHka pe3yapTaTOB YCTHOTO U TUCBMEHHOTO
ompoca

OueHKa BBITOJTHEHUS TPAKTUYECKUX pPadOT
OueHKa BBIOJIHEHUS! CAMOCTOSATENbHON pado-
THI

OneHka BBINMOJIHEHNUS KOHTPOJIbHOU padoT
OneHka pe3yJapTaTOB PELICHUS CUTYallMOHHBIX
3aJ1a4, B TOM 4YHUCIIe NPpo(hecCHOHATbHO OPUEH-
TUPOBAHHBIX

Brinonnenue 3aganuii augdepeHInpoBaHHOTO
3a4yera

BrinosHeHNEe 3K3aMEHallMOHHBIX 3a1aHUI
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Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

OK. 03 [InanupoBath u peanu- | Pazmen 1.

30BBIBaTh cOOCTBeHHOE mpodec- | Tema 1.1, Tema 1.2, Tema 1.3

CHOHAJIBHOE U JIMYHOCTHOE pa3- | Paznmen 2.

BUTHE, peNIpuHUMaTenbcKyto | Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema

JeSITeIBHOCTh B Mpodeccro- 2.5, Tema 2.6

HaJbHOU cepe, ucnonb3oBats | Pazmen 3.

3HaHMS MO MpaBoBoy U ¢puHaH- | Tema 3.1, Tema 3.2, Tema 3.3

COBOM I'PaMOTHOCTHU B pa3iny- Paznen 4.

HBIX KU3HECHHBIX CUTYalUsIX Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5
Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

OK. 04 D¢ dexTuBHO B3auMO- Paznen 1.

nercTBOBaTh U paboTtath B Koa- | Tema 1.1, Tema 1.2, Tema 1.3

JICKTUBE U KOMaH/Ie Paznen 2.

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Pazpgen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

OK. 05 OcymectBasaTe ycTHyro | Paznmen 1.

Y NUCbMEHHYI0 KomMmyHuKanuto | Tema 1.1, Tema 1.2, Tema 1.3

Ha roCyJIapCTBEHHOM SI3bIKE Paznmen 2.

Poccutickon ®enepamuu ¢ yue- | Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
TOM 0COOEHHOCTEN conmanbHoro | 2.5, Tema 2.6
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1 KYJIbTYPHOI'O KOHTCKCTA

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Pa3znen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 06 IlposiBnsATh rpaxkaancko- | Pazmen 1.
MaTPUOTHYECKYIO MMo3uLumio, ae- | Tema 1.1, Tema 1.2, Tema 1.3
MOHCTPUPOBATh OCO3HAHHOE MO- | Paznmen 2.

BEJICHHE HA OCHOBE TPaJULUOH-
HBIX POCCUUCKUX TYXOBHO-
HPABCTBEHHBIX [IEHHOCTEN, B
TOM YHUCJIE C YYETOM rapMOHU-
3aI[M¥ MEKHALIMOHAIBHBIX U
MEKPEIIUTHO3HBIX OTHOLLICHUH,
IIPUMEHSTDH CTaHJAPThl AHTH-

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Pa3nen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

KOPPYILIMOHHOTO MOBEICHUS Paznen S.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK. 07 ConelicTBOBaThH COXpa- Paznen 1.
HEHHIO OKPY>KalOILIEeN Cpeibl, Tema 1.1, Tema 1.2, Tema 1.3
pecypcocoepereHuto, mpume- Pasznen 2.

HSTh 3HaHUS 00 N3MECHECHUHU
KJINMaTa, TPUHIUIIBI OePekITH-
BOT'O MTPOU3BOACTBA, dPHEKTUB-
HO JIEMCTBOBATh B YPE3BbIYAM-
HBIX CUTYaIUsIX

Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznmen 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Paznen 5.
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Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

OK.08 Hcnonb3oBath cpeacrra | Pazmen 1.
(dbusnyeckoit KynbTyphl 1yt co- | Tema 1.1, Tema 1.2, Tema 1.3
XpaHEeHMsI U YKpeIieHus 310po- | Paznmen 2.

Bbs B Ipoliecce npodeccro- Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
HaJIbHOM AEATEIBHOCTH U MOJ- 2.5, Tema 2.6
Jiep>KaHus HeoOXoauMoro ypoB- | Pazmen 3.
Hs (PU3MUECKO MOATOTOBJICH- Tewma 3.1, Tema 3.2, Tema 3.3
HOCTH Paznen 4.
Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5
Pazgen 5.
Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4
OK.09 Ilonws3oBarbes npodec- Paznen 1.

CHOHAJIbHOM nokyMeHTanuel Ha | Tema 1.1, Tema 1.2, Tema 1.3
rocy1apCTBEHHOM U UHOCTpaH- | Paznen 2.

HOM SI3bIKaXx. Tema 2.1, Tema 2.2, Tema 2.3, Tema 2.4, Tema
2.5, Tema 2.6

Paznexn 3.

Tema 3.1, Tema 3.2, Tema 3.3

Paznen 4.

Tema 4.1, Tema 4.2, Tema 4.3, Tema 4.4, Tema
4.5

Paznen 5.

Tema 5.1, Tema 5.2, Tema 5.3, Tema 5.4

[IK.1.1 OcymectBasats mnoaodop | Pazmen 2.

TEXHOJIOTHH, texundeckoro | Tema 2.3, Tema 2.4, Tema 2.5
ocHameHuss © obopymnoBanwus | Pazmen 3.

U1 COOpKH, MOHTa)ka u ieMoH- | Tema 3.2, Tema 3.3

Taka DJEMEHTOB JJEKTPOHHBIX
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OJIOKOB, YCTPOICTB M CHCTEM
Pa3IMYHOTO THUIIA

IIK.2.1 CocraBusats snektpuue- | Paznen 2.

CKHE CXEMbI, TPOBOAUTH pacye- | Tema 2.3, Tema 2.4, Tema 2.5
THl W aHAJU3 MapaMeTpoB 3Jiek- | Pasgen 3.

TPOHHBIX OJIOKOB, ycTpoicTB H | Tema 3.2, Tema 3.3

CUCTEM pa3JIM4YHOTO THIIA C
IPUMEHEHHEM  CIEIUAIU3UPO-
BaHHOTO IIPOTrpaMMHOro obec-
IICYCHUS B COOTBETCTBHUH C TEX-
HUYECKHUM 3aJJaHHUEM.

Kpurepuu oueHKku ocBoeHHs 0011e00pa30oBaTe/IbHON Y4eOHOM JUCHUILIUHBI:

Ilposepka 3nanuit no yueOHoU OucyuniuHe:

OneHka «omauuHo» BBICTABIAECTCS 00y4YarOIIEMyCs, €CJIM OH ITyOOKO U MPOYHO YCBOWII MPOrPaMMHBIN MaTepual Kypca, ucuep-
MBIBAIONIE, MTOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOWHO €r0 M3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTUKOM, CBO-
00JTHO CITpaBJISIETCS C 3a7]a4aMH U BOIIPOCAMU, HE 3aTPYIHSAETCS C OTBETaMU MPHU BUIOM3MEHEHUH 3a/IaHUi, MPAaBUIBHO 00OOCHO-
BBIBACT MPUHSTHIC PEIICHUS, BIaI€ET PA3HOCTOPOHHUMH HAaBBIKAMU U TTPUEMaMU BBITIOJIHEHUS MTPAKTUYECKUX 3a7a4;

OLICHKA «XOpoui0» BBICTABIISIETCA 00yYaroleMycsi, €Clid OH TBEPJIO 3HAET MaTepuai Kypca, TpaMOTHO U IO CYHIECTBY HM3Jaraer
€ro, He JOMycKas CYIIECTBEHHbIX HETOUYHOCTEN B OTBETE HAa BOIMPOC, MPABWIHLHO TPUMEHSIET TEOPETUUECKUE TIOJIOKEHUS TIPU Pe-
IIICHUHU TIPAKTUICCKUX BOIPOCOB | 3a7a4, BIaJeeT HEOOXOIUMBIMU HAaBBIKAMHU U TTPUEMaMH WX BBITTOTHEHUS;

OLICHKA «)00871em8opuUmeibH0)» BBICTABIAETCS 00y4alolEeMycCsl, €ClIi OH UMEET 3HaHMUsS TOJbKO OCHOBHOI'O MaTepHuaia, HO He
YCBOUJI €T0 JIeTaJIel, JOMYCKaeT HETOYHOCTH, HEJIOCTATOYHO MpaBUJibHbIE (DOPMYJIUPOBKHU, HAPYIIECHUS JTOTUUECKOM Mocaea0Ba-
TEJILHOCTU B U3JI0)KEHUU MTPOTPAMMHOTO MaTepuasa, UCIIBIThIBAET 3aTPYAHECHUSI MPU BBITIOJHEHUH MPAKTUYECKUX 3a/1a4;

OLICHKA «HeYy008/1emB0pUmMelbH0» BHICTABISETCA 00y4YaloeMycs, KOTOPbIA He 3HAET 3HAYUTEIbHON YaCTH MPOrpaMMHOTO MaTe-
puana, J0MyCKaeT CYIIECTBEHHBIE OIMMOKH, HEYBEPEHHO, C OOJBITUMU 3aTPYJHEHUSMU PEIIAeT MPAKTHUECKHUE 3a/1add WU HE
CIIPABJISIETCS] C HUIMH CAMOCTOSTEIBHO.

Ilposepka npasunvnocmu pacuemos u 0CyuiecmeneHus HeoodxXo00UMbIX Oeiicmeuil no y4edOHoll oucyuniune:

85 - 100% mpaBWIIBHBIX PACYETOB U ICUCTBUIN — «OTIUIHOY
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69-84% npaBUIBLHBIX PACUYETOB U AEHCTBUN — «XOPOIIO»
51-68% npaBUIbHBIX PACYETOB U JEHCTBUN — «YAOBJIECTBOPUTEIHHOY
50% u MeHee — «HEYIOBIETBOPUTEIIBHO
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