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1. MACIHOPT PABOYEM TIPOT'PAMMBI YYEBHOT' O NPEAMETA
OVIIl.11 MaTtemaTuka

1.1. Ob6s1acTh NIpMMeHEHNUs POTPAMMBbI

PabGouass mporpaMma ydeOHOro mpeAMeTa SBISIETCS YacThl0 MPOTPAMMBI
NOJATOTOBKM CHELHUAIUCTOB cpeaHero 3BeHa B coorBeTcTBUU ¢ PI'OC cpennero
obmero obpazoBanus U PI'OC mo cmenuansHOCTH (cneruanbHOCTIM) CIIO
26.02.05 DxcrmyaTanus CyJJOBbIX SHEPTreTUYECKUX YCTAHOBOK.

1.2. Mecto y4eOHOro mpeamMera B CTPYKType HNPOrpaMmbl HNOATOTOBKH
CHENMAJINCTOB CPe/IHero 3BeHAa: JUCLUUIUIMHA BXOJIUT B 0OlIe0o0pa3oBaTeibHas
MOJITOTOBKA NMPO(GUIbHBIE YyUeOHbIE MPEMETHI.

1.3. e m 3amaum y4eOHOro mnpeaMera — Tpe0OBaHUSI K pe3yJbTaraM
OCBOEHMSI Y4eOHOTI0 MmpeaMeTa

Conepxanue IPOTPAMMBI 00111600 pa30BaTEIbHOM JACIUTUIAHBI
«Maremarrka» HalpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yuyerom mnpodeccHoHaIbHOM
HarpasiaeHHocTh PI'OC CIIO. I[IpuopuTeTHbIMU LETIMH OOy4YEeHUS] MaTeMaTHKE
Ha 0a30BOM YPOBHE SIBJISIOTCS:

- (QopMupoBaHHE ILEHTPAJIBHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIO,
BEJIMYMHA, TIeoMeTpuueckas ¢urypa, NEpeMEHHas, BEpPOSTHOCTb, (DyHKLINA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMsI 00yYarOIINXCS;

- M0/IBEe/IeHNE O0YyYarouMXxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAOLIETO MUpa, OHMMAaHHE MATEMAaTUKU Kak
yacTu oOUIeil KyJIbTyphl YEIOBEUECTBA,

- pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN 00y4Yarommxcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIILIEHUS, UHTEpPeCca K U3YYEHUI0 MaTEMaTHUKH;

- popMHpoBaHrE PYHKIIMOHAIBHON MaTEeMAaTHYECKOW TPAMOTHOCTU: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEAIbHBIX KU3HEHHBIX CUTYalHsSIX U
Opy  W3YYEHUW  JPYruxX  AUCHUIUIMH, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMpPOBATh HMX HA S3bIKE MaTeMaTUKU M CO3/aBaTh
MaTE€MaTUYECKHE MOJIEIHU, IPUMEHATh OCBOCHHBIM MaTEMaTUYECKUNA ammapar JJis
pellieHusT NPaKTHUKO-OPUEHTHUPOBAHHBIX  3a7ad, 3adad MNpo¢ecCHOHAIbHOU
NEeATEIbHOCTH, NHTEPIPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

O6mue xommetreHiuu (manee — OK) OI'OC CIIO B COOTHECEHHH C
JUYHOCTHBIMH, METalPeJMETHBIMH M TPEAMETHBIMH pe3yJbTaTaMu OOy4YeHHs
6azoBoro ypoBHs (mpanee — [1P6) ®I'OC COO npencraBieHsl B TabIuIIe:



Koa u HauMeHOBaHMe

PesyabTaThl 00y4yeHHs

?«?}E«D;I:[T)Z;r;g Oomme JAucuunimHapHbie
OK 01. BeiOupats | JIuunocTHeie ~ pe3yabTaThl  JNODKHBI  oTpaxkarh | [IPO1. Bragenuwe meromamu no0Ka3aTeibCTB, alrOpUTMaMu
CIOCOOBI peIIeHHs 33134 | B YaCTH: TPYJOBOTO BOCITUTAHMUS: pelieHus 3aaad; yMeHue (GOpMYyIHMPOBATH OIpPEICICHHUS,
npodeccuoHanbHOM - TOTOBHOCTb K TpYyHdy, OCO3HAaHUE IICHHOCTH | aKCHOMBI M TEOpPEMbl, MPUMEHATh MX, MPOBOAUTH
JESATEIbHOCTH MacTepcTBa, TPYA0I00HE; JI0Ka3aTelbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/]a4;
PUMEHUTEIHHO K | - TOTOBHOCTD K AKTUBHOMN nestensHoctu | [1P62. YmeHue onepupoBaTh MOHSATUSMU: CTENEHb YHCIA,

Pa3IMYHBIM KOHTCKCTaM

TEXHOJOTUYECKOM W COLMAJIbHOM HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIMUPOBAaTh,  IUIAHUPOBaTh  H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITENbHOCTD;

- MHTEepeC K pa3imyHbiM chepam mpodeccnoHaTbHOMI
neaTeIbHOCTH/

- TOTOBHOCTh UM CIIOCOOHOCTH K OOpPa30BaHUIO
¥ caM0o0Opa30BaHMIO Ha POTSHKEHUH BCEH JKU3HU
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:

OBnajieHue YHHBEPCATbHBIMU y4EOHBIMH
MMO3HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENIBHO (dhopMynupoBaTh
U aKTyaau3upoBaTh  MIpoOlieMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIH MpPHU3HAK WM
OCHOBaHUS IS CpaBHCHUS, KJTaCCU(UKAITIN
1 0000IIeHMS;

- ompemeN[aTh  [ETH  JICATEIbHOCTH,  3a]aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPCUHS

B pacCMaTPUBAEMBIX SIBJIECHUSAX;
- BHOCUTH KOppeKTI/IBBI B JOCATCIBHOCTHh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLIEHUBATH PUCKHU
MOCJIENCTBUU IEITEILHOCTU

- Ppa3BHUBATbH KpCaTHBHOC MBIINIJICHUC

jgorapupM 4YHCIa; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HA4YEeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSIMU U
ngorapupmamu, mpeodpa3oBaHus JpOOHO-pALMOHATIBHBIX
BBIPAKECHMI;

[TP63. YMenue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UppalMOHAIIbHBIE, [I0Ka3aTelbHbIE, CTEIEHHBIE,
JorapupMHUUECKue,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBI;

[TPG5. YMeHue omepupoBaTh MOHATHUSIMHU: pPallMOHAIBHAS
¢byHKIMA, mokasaTenbHas (YHKIHS, CTENEHHAs (QYHKIUS,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPUUYECKUE
¢byHKIMHM, 0O0paTHbIe (QYHKIUU; YMEHUE CTPOUTH rpaduxu
U3yYeHHBIX  (QYyHKIUH, HCHOIb30BaTh TIpaduKu  MpU
U3Y4YEeHHUU IIPOLIECCOB
U 3aBUCHMOCTEH, NP pelIeHUH 3a]1ad U3 JPYTruX y4yeOHBIX
NpEeIMETOB MW 3aJad M3 peaJbHOM KU3HU; BbIpaXaTb
(dbopMyIaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU;

[1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 3a/aydl U3

o0nacTd  ympaBleHHMs  JUYHBIMA U CEMEHHBIMHU
¢buHaHCAMM);  COCTaBJIATH  BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA U MX CHUCTEMBI II0 YCIOBHIO 3a/auH,
HCCIEN0BATh  IIOJyYEHHOE  pEIIEHWE W OLICHMBAaTh

HpaBJIOHOIIO6HOCTB PE3YJIbTATOB,




MIPH PEIICHUH XU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETh HAaBBIKAMU Y4YEOHO-HCCIIEIOBATEIHCKON U
MPOCKTHOM JCSITEILHOCTH, HAaBBIKAMH pa3peIleHus
npo0Jem;

- CITOCOOHOCTH u TOTOBHOCTH
K CaMOCTOSITEIbBHOMY TIIOMCKY METOJOB pEIICHUS

MPAKTUYICCKUX 3aJaa4, IIPUMEHCHUTIO Pa3JINIHBIX
MCTOA0B IIO3HAHUA
- BBISIBJISITH IMPUYINHHO-CJICACTBCHHLIC CBiA3HU

U aKTyaJu3upoBaTh 3ajady, BBIABUIATh TUIIOTE3Y €€
pelIeHMs], HaXOJUTh ApryMEHThl IJIs JI0Ka3aTelIbCTBa
CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUU
peLeHus;

- aHAJIM3UPOBATh NOJyUYEHHBIE B XOJI€ PELIEHUS 3a]1a4uU
pe3yJbTaThl, KPUTUYECKH OLIEHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHUEe
B HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh r1aH perieHus
C yYEeTOM aHaliu3a MMEIOIINXCS
U HeMaTepUaJIbHBIX PECYPCOB;

- yMETb MEPEHOCHUTh 3HAHMS B I103HABATEIBHYIO
U TIPAKTUYECKYI0 00J1aCTU KU3HEAEITEIbHOCTH;
- YMETb HWHTETPUPOBATh  3HAHUS U3
IpeIMETHBIX o0acTel;

- BBIIBUTaTh HOBbIE WJEH, IpejiaraTh OpUTrHHAJIbHbBIE
MOIXO/BI U PEIIEHUS

- CTaBUTh TNPOOJIEMBI H JOITyCKaroIIue
CHOCOOHOCTh ux MCIIOJIb30BaHUS
B [TI03HABATEJILHOW U COLUAIIBHON MPAKTHKE
OBnanenue YHUBEPCATbHBIMU PETYJIATUBHBIMU
JNEeNCTBUSAMU: a) caMOOpraHU3aLus: JieNaTh
OCO3HAHHBII BHIOOpP, apryMEHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 PEIICHHE

poOIeMBI
MaTepUaIbHBIX

Pa3HbIX

3a/1a4u,

ITP69. YMeHue onepupoBaTh NOHATHUAMU: TOUKaA, MpsiMasd,
IUIOCKOCTB, IPOCTPAHCTBO, JBYTPaHHBIN yrod,
CKPEIUBAIOIINECS npsIMbIe, napajieIbHOCTh u
NEePHEHANKYISPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIY
OPSAMBIMH, YTOJI MEXKAY HNpPSIMOM M IJIOCKOCTBIO, YTOI
MEK1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO TIOCKOCTH,
paccTosHUE MEXAy TMPSAMBIMH, DPACCTOSHUE  MEXIY
IUTOCKOCTSIMH; YMEHHE HMCIOJb30BaTh IPH PELICHUH 337134
u3ydeHHble (AaKThI M TEOpEeMbl IIJIAHUMETPUHU; YMEHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

I1P610. YMmeHue onepupoBaTh NOHIATUSIMU: MHOTOTPaHHHUK,
CeYeHWE MHOTOTpaHHHKa, KyO, Mapajeienunes, npu3Ma,
nupamuia, Gurypa U MOBEPXHOCTh BPALICHUS, HUIHHID,

KOHyc, 1map, cdepa, ceueHuss GuUrypsl BpalleHus,
IUIOCKOCTh, Kacamomiasicsi cdepsl, IWIMHApPA, KOHYCa,
IUIONIa/lb TOBEPXHOCTU MHUPAMUJAbI, MPU3MBI, KOHYcCa,

WIMHApPA, TIomans chepsl, 00beM Kyda, MpsiMOyTOIHHOTO
napajuleJenune1a, TMpaMusl, IPU3Mbl, HWINHIPA, KOHYCA,
11apa; yMeHHue n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpAIllEHUs, UX CEUEHUS OT PyKH, C MOMOULIBI YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX  CPEJACTB;  YMEHHE
pacrno3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

[1P611 VYmeHnue omnepupoBaTb MOHATHSAMHU: JBH)KEHUE B
IIPOCTPAHCTBE, MOJ00HbIE (QUIYpPHl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIOLIAACH TOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (UTYp IPU PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUUYECKHE BETUUYMHBI
(JuMHa, yroj, IUIOIAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCIIOJIB3YS U3yUEHHbIE (POPMYIIBI U METOMBL;

[1P613. YMenue onepupoBaTh NOHATUSAMH: IPSIMOYTOJIbHAS

CUCTEMa KOOpJMHAT, KOOPAMHAThl TOYKHU, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKAJISIPHOE IIPOU3BENEHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHUE




BEKTOpa Ha YHCIIO; HaXOJINTh
C TIOMOIIBIO HM3YyYCHHBIX (OPMYJT KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEX]y ABYMs TOUKAMH;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN N3YUSHHBIA METO/T
JUISL  pellleHUs] 3ajauyd, pacrno3HaBaThb MaTeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, yMEHHE IMPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTeMaTUYeCKON HayK1

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE  CpE/ICTBa
NOWCKa,  aHalmM3a |
UHTEPIIpETaInu
uHpopManuy, u
UH(pOpPMaIMOHHBIE
TEXHOJIOTHH Ut
BBITIOJTHEHUS 3amaq
npodecCuOHATbHON
JeSITebHOCTH

JInuaOCTHBIC PE3YIbTAThl AOJDKHBI OTPAXaThb B 4YaCTH!
IIEHHOCTH HayYHOTO TIO3HAHMS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NpPaKTUKH, OCHOBAHHOIO Ha
JUAIore KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHHIO
CBOEro MecTa B IIOJUKYJIbTYPHOM MUPE;
MeranpenmeTHbie pe3yabTaThl JOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BJIQJIETh HABBIKAMM MOJy4E€HUS HHPOpPMALUU U3
HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIBbHO
OCYILECTBIIATh TOMCK, aHalU3, CHUCTEMaTU3aLUI0 U
MHTEPIIpETalMi0 HH(DOpPMALIMKU pPa3IMYHBIX BUAOB U
(bopM mpecTaBIeHHUS;

[1P64. VYmenume omnepupoBaTh MOHATUSAMH: (YHKIIHS,
HenpepbiBHAs (QYHKIMS, MPOM3BOAHAs, IEepBOOOpa3Hasi,
OTIpeNIeICHHBIA UHTETPANl; YMEHHUE HAXOAUTh MPOU3BOIHBIC
AIIEMEHTAPHBIX  (YHKUUH,  HUCIONB3ys  CHpPABOYHBIC
MaTepHabl; UCCIIeIOBATh
B NpPOCTEHINMX Cioy4asX (YHKIMM Ha MOHOTOHHOCTb,
HAXOJIUTh HAUOOJBIINE U HANMEHBIINE 3HAYCHUS (QYHKIINHN;

CTpOUTh Tpad)UKd MHOTOWIEHOB C  HCIOJIb30BaHHEM
ammapara — MaTEMaTHYeCKOro  aHaln3a;  MPUMEHSTh
POHU3BOIHYIO

IpU pEeUIeHUM 33Jad Ha JBW)KEHME;, pelaTrh MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4l HAa HauOOJIbIINEe U HAMMEHbIINE
3HAYEHUS, HA HaX0XAEHNUE IyTH, CKOPOCTH U YCKOPEHUS

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HaJOIH, 3aJadd U3

- cO3JaBaTh TEKCTHl B Pa3jIMYHbIX (popMarax c yderoM | oOJacTM  yHpaBiI€HUS  JMYHBIMH U CEeMEHHBIMU
Ha3HaueHus: uHPOpMAallMM U 1eNeBOW ayAMTOpUM, | (PMHAHCAMM);  COCTABIATh  BBIPAXKEHMS,  YpaBHEHUS,
BbIOMpas ONTUMAIbHYIO (OpMYy TMpEICTaBICHHUs U | HEpAaBEHCTBA W HX CHUCTEMBbl [0 YCIOBHUIO 3a/ayH,
BU3YaIN3aluy; UCCIIE0OBaTh  IIOJYYEHHOE  pEIIEHHE M OLEHUBaTh
- OILICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD | MPaBJONOI00HOCTH PE3yJIbTaTOB;

uHpopManuy, ee COOTBETCTBUE npaBoBeiM | [IPG7. VYMmeHue omnepupoBaTh MOHATHUAMHU: CpeIHEE
U MOPaJIbHO-3TUYECKUM HOpMaM; apudmernyeckoe, MenuaHa, HauOoiblllee U HAaWMEHbILIEe
- WUCIOJIb30BaTh  cpeiacTBa  MHGOPMAIMOHHBIX | 3HAYCHMsI, pa3Max, JIUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE




U KOMMYHUKAIMOHHBIX TEXHOJIOTHII B PCIICHUN
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX
u OpTraHru3allMOHHBIX 3aaa4d C CO6JHOI[CHI/I M

TpeOOBaHUI HAPrOHOMUKH, TEXHHMKH OE30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHH s, TPABOBBIX M 3TUYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

- BJIaJE€Th HaBbIKAMHU pACIIO3HABAHUS U 3AIIUTHI

YHCIIOBOTO Ha0Opa; YMEHHE U3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMaIMIO,  TPEJICTABICHHYO B  Ta0iMIax, Ha
quarpammax, rpadukax, OTpa)xaronryto CBOWCTBA peallbHBIX
IIPOIIECCOB

U SBIICHUH; TPEICTABIATh HHPOPMAIMIO C TOMOIIBIO
TadJIHIL

U JAWarpaMm; MCCIEI0BaTh CTATHCTUYECKUE JAHHBIC, B TOM

uH(popMaluuy, uH(pOpMaMOHHON 0e30MacHOCTH | 4yMcle C TpUMEHEHHEM TrpadUuuecKux METOJAO0B U
JMYHOCTH AIIEKTPOHHBIX CPEACTB;
[1P614. YMmenue BoIOMpPATh TOIXOISIINM U3YyUYEHHBIA METO/T
JUIsL pelleHus 3a/adyd, pacllo3HaBaTb MaTeMaTHUYECKHe
(hakThl
¥ MaTeMaTHYECKUE MOJEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHME NPHUBOJHUTH IPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA POCCUHCKOM W  MHUPOBOH
MaTE€MaTUYeCKOW HayKH
OK 03. IInanupoBath u | JIMUHOCTHBIE  pe3yJbTaThl  JAOKHBI  oTpaxkarb | [[P61. Brnagenue meTonamu m0Ka3aTelbCTB, alTOPUTMAMU
peann30BbIBaTh B YaCTH: JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: pelieHus 3aaady; yMmMeHue (OopMyIUpOBATh OIpPeIeICHHUS,
coOCTBEHHOE - c(hOpMUPOBAHHOCTh HPABCTBEHHOIO  CO3HAHUS, | aKCHOMBl U TEOPEMbI, TNPUMEHATh MX, HPOBOAUTH
npodeccuoHaIbHOe U | 3TUYECKOTO MOBEACHHUS, JIOKa3aTeNbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/]a4;
JUYHOCTHOE  pa3BUTHE, | - CHOCOOHOCTh OLIGHMBATh cUTyauuto U mnpuHumath | [IP64. VYmenue onepupoBaTh NOHATUAMU: (QYHKIUS,
IPEIITPUHUMATEIBCKY IO OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSICh HAa MOpANbHO- | HENpepblBHAs (QYHKLUS, NPOU3BOJHAs, IepBOOOpa3Hasi,
JeSITENIbHOCTD B | HpaBCTBEHHbIE HOPMBI U LIEHHOCTH; OTpe/IeNIEHHBIM NHTErpai; yMEHHUEe HaX0JIUTh POU3BOIHbIE
npodeccnoHaIbHON - OCO3HAaHWE JIMYHOIO BKJAaZa B IOCTPOCHHME | BJIEMEHTapHbIX  (YHKIMHA,  HUCHOJIB3ysd  CIIPaBOYHBIC
coepe, UCIIOJIb30BaTh | YCTOWYMBOrO OyayIIEero; MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CiIydasiX (QyHKINUN

3HaHHUS 10 IPaBOBOM U
¢uHaHCOBOM

T'pPaMOTHOCTHU B
Pa3INIHBIX KN3HCHHBIX
CUTyalnuax

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEISAM U
(unmu) IpyruM 4jeHaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPUHATUSA LIEHHOCTEH CEMEWHOMN
JKU3HH B COOTBETCTBMM C TPAAUIMSIMH HapOJIOB
Poccuu;

MetanpeameTHble pe3yibTaThl T0JKHBI OTPaXaTh:
OBnanenue YHUBEPCATbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

a) cCaMOOpTaHU3aLMsL:

Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaMMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapuKd MHOTOUIEHOB C
UCIIOJIb30BAaHUEM amlapaTa MaTeMaTH4EeCKOIO aHaJIN3a;
MPUMEHSITh MIPOU3BOJIHYIO
[P pEUIEHMM 3aJad Ha JBW)KECHME;, pelarb MPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4ll Ha HAauOOJbIINE U HAUMEHbIINE
3HAUYEHUS, HA HAX0XACHNUE IIyTH, CKOPOCTH U YyCKOPEHUS

ITPGS5. YMeHue omepupoBaTh MOHATHAMH: palldOHATbHAsS
¢GyHKIMS, Moka3aTenbHas (YHKIMs, CTEeNeHHas (QYHKLuS,




- CaMOCTOSITEJIbHO OCYLIECTBIISATh I103HABATEIbHYIO
NESTENIbHOCTD, BBIABISATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIC 3a/1auu B
o0pa3oBaTeNbHON  JEATENIbHOCTH U YKU3HEHHBIX
CUTyalUsX; CaMOCTOSTENbHO  COCTAaBJIATH  IUIAH
pelieHus: MpoOiIeMbl ¢ yUeTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHHI; 1aBaTh
OIICHKY HOBBIM CHUTYallUsIM;

CHOCOOCTBOBaTh  (JOPMHUPOBAHUIO M IMPOSIBICHUIO
HIMPOKON SpYIUIMM B pa3HbIX 0O0JacTSIX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 0Opa30BaTEIbHBIA U
KYJbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONb30BaTh MPHEMbl peQuieKCHHu s
CUTyalluHu, BbIOOpa BEPHOT'O PELICHMUS;

- YMETh OLICHHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
pEeLIeHUs 110 UX CHI)KEHUIO;

B) OSMOIMOHAIbHBIA HMHTEJUIEKT,
c(hopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHUI0  LeIM U yCHexy,  OINTHUMH3M,
MHUIMAaTUBHOCTb, YMEHHUE JECHCTBOBAaTh, HCXOAS W3
CBOMX BO3MOKHOCTEH;

- OSMIAaTWH, BKJIIOYAIOUIEH CHOCOOHOCTh TOHUMATh
HMOLIMOHAIBHOE COCTOSIHME JPYTUX, YYUTHIBATh €ro
IPU OCYIIECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTb

OLICHKHU

MpeAToJIararo i

BBICTPaWBaTh OTHOUIEHHUS C JIPYTMMH JIIOJIbMH,
3a00TUTBCS, TPOSABIATH HWHTEpEC W  pa3peniarb
KOH(JIUKTBHI

JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUYECKUE
byHKIMKH, 00paTHBIE (QYHKIIMH, YMEHHUE CTPOHUTH rpaduKu
U3yYeHHBIX  (DYHKIMH, HCHOIB30BaTh TpaduKu  TpU
U3Y4YCHHUH MIPOLIECCOB
U 3aBUCHMOCTEH, MPU pPEIIeHUH 3a/a4 U3 JAPYTUX y4eOHBIX
MpeIMETOB MW 3aJad M3 peallbHOM KHU3HU; BBIpAXaThb
(dbopMyrIaMu 3aBUCIMOCTH MEX]y BETMUYNHAMU;

ITPG6. YMeHnue pemarb TeKCTOBBIC 3a1a91 PA3HBIX THIIOB (B
TOM YHCJE€ Ha TPOLEHTHI, IOJM M YacTd, Ha ABIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33/a4ydl U3

obyacTd  ymnpaBlieHUs ~ JUYHBIMM U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMbl IO YCJIOBHUIO 3aJlayH,
UCCJIENOBATh  IOJYYEHHOE  PEIIeHWE U OLICHUBAaTh
MPaBIONIOI00HOCT PE3YIIbTATOB;

[IP67. VYwmenue omepupoBaTh MOHATHIAMH: CpelIHEe

apumernyeckoe, MeauaHa, HauOoblllee U HAWMEHbLIEE
3HA4YeHUs, pa3Max, AMUCIEpCUs, CTaHAAPTHOE OTKIOHEHHE
YHICIOBOTO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBAThH
uHpOpMalMIO,  TpPEACTaBIEHHYI0O B  Ta0nuuax, Ha
quarpammax, rpadukax, OTpa)xarollyro CBONCTBA pealbHbIX
IIPOLIECCOB

U SBIEHUH; NpPEICTaBIATh HHPOPMAIMIO C IOMOIIbIO
TaOJIHILL

U JAMarpaMm; MCCel0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJOB U
AJIEKTPOHHBIX CPEACTB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaWHBIN OIBIT
U cIy4aiiHOe COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpadMUecKuX METOJI0B; MPUMEHSITh (POPMYJIBI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMysBl TpU pELIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
peaIbHbIX ~ COOBITHH; 3HAKOMCTBO €O  CIy4YailHBIMU




BEJIMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOTHBIX

1 OOIIICCTBEHHBIX SIBICHUSIX,

[1P614. YMmenue BbIOUpATh MOAXOIANTNN N3YUSHHBIA METO/T
JUISL  pellleHUs] 3ajauyd, pacrno3HaBaThb MaTeMaTHYECKHE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, yMEHHE IMPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTeMaTUYeCKON HayK1

OK 04. DddextuBHO
B3aUMO/ICHCTBOBATh u
paboTarh B KOJUICKTUBE U
KOMaH/Ie

JInyHOCTHBIE pE3yNbTaThl JOJKHBI OTPAXKATH B YACTH:
LEHHOCTU HAY4YHOTO MO3HAHUsS: OCO3HAHUE IIEHHOCTH
HAy4YHOU JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYKD U  MCCIENOBATEIbCKYID JESATEIbHOCTD
WHIUBUIyAJILHO U B TPYIIIIE

MeranpeamMeTHbIe pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnajeHue YHHUBEPCATBHBIMA KOMMYHUKATUBHBIMU
NENCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbHOCT:

- NOHMMAaThb M  HCHOJb30BaThb  MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TNpPUHUMATh 1E€IH COBMECTHOW JE€ATEIbHOCTH,
OPraHU30BbIBaTh U KOOPJAMHUPOBATH IEHUCTBUS IO €€
JIOCTHKEHUIO: COCTaBJISITh J1aH NEUCTBUH,
pacnpenenarb poJ C YYETOM MHEHHM YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOU paboTHI;

- KOOPJIUHHUPOBATH u BBITIOJIHATD paboty
B YCIOBHSIX peanbHOro, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

- OCYUIECTBIIATH ~ NO3UTUBHOE  CTPATErMYECKOE
MOBEICHUE B PA3IMYHBIX CUTyalUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATUBHBIM.
OBnanenue YHHUBEPCATbHBIMU PETyISATHUBHBIMU
JICUCTBUSIMU:

[1P61. Bnagenue meTogamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pewieHus 3aaa4; yMeHue (opMyJupoBaTh OIpeeseHHs,
aKCUOMBl M  TEOpPEMbI, NPUMEHATh UX, IPOBOJUTH
JI0Ka3aTesbHbIC PacCyKICHUS B X0/1€ PELICHUs 3a1a4;
[IP67. VYmeHue omnepupoBaThb MOHATHSIMH: CpelHEE
apupMeTHyecKoe, MeauaHa, HauOoJjbllee U HauMEHbIlee
3HAYEeHMs, pa3Max, JAUCIEPCHs], CTaHIApPTHOE OTKJIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBAThH
uH(poOpMalLlMI0, TpPEJICTaBICHHY0O B  Tabiuuax, Ha
nuarpaMmax, rpapukax, OTpaskarollylo CBOMCTBA pealbHbBIX
IIPOLIECCOB

U SBJIECHUH; TNpEeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabIuI

U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaHHBIN OIMBIT
U cy4aiiHOe COOBITHE, BEPOSITHOCTh CITy4ailHOro COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpadMUecKux METOJIOB; MPUMEHSITh (POPMYIIBI CIOKEHUS U
YMHOKEHUSI BEpOSTHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMysBl TpU pELIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
peasibHbIX ~ COOBITMH; 3HAaKOMCTBO CO  CIy4yaillHBIMU
BEIMYMHAMHU; YMEHHME MPUBOAUTH IPHUMEPHI MPOSBICHUS




T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX JIIOJeH pu
aHaJM3e Pe3yJIbTaTOB JEATEIbHOCTH;

- TIpU3HABaTh CBOE NPAaBO M NPAaBO APYTUX JIOAEH Ha
OIINOKH;

3aKOHA OonbIIMX

U OOILIECTBEHHBIX SIBIICHUSIX;
I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3yUEHHBIH METO
JUId peUIeHus 3aJadyM, paclo3HaBaTh MaTeMaTH4YeCKHe
(baxTh

qucel B IIPUPOJHBIX

- pa3BUBaThb  CHOCOOHOCTH  IOHMMAaTh  MHUpP | U MaTeMaTHYECKHE MOJEIHU B MPUPOAHBIX U OOIIECTBEHHBIX
C MO3ULMU JPYTrOro 4eJ0BeKa SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOAUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU

MaTE€MaTUYeCKOW HAyKH
OK 05. OcymectBnate | JIuuHocTHBIE — pe3yibTaThl  JTOMKHBI  oTpaxkarh | [IPG1. Bnamenue meromamu noka3aTeNbCTB, arOPUTMAMHU
YCTHYI0O M MHCbMEHHYIO | B YaCTH: 3CTETUYECKOIO BOCHIUTAHUS: pemieHus 3a1a4; yMeHHe (OpMyIMpOBaTH OIpEeTICHHS,
KOMMYHUKAIUIO Ha | - 3CTETUYECKOE OTHOIIECHHE K MUPY, BKIIFOUasi 3CTETUKY | aKCMOMBl M  TEOPEMBbI, NPUMEHATh HX, MPOBOJIUTH

rOCYJJapCTBEHHOM  SI3BIKE
Poccuiickoit  ®enepanyu
C yYeTOM OCOOCHHOCTEH
COLIMATLHOTO n
KYJbTYPHOT'O KOHTEKCTa

6I)ITa, HAay4YHOT'O U TCXHHYCCKOI0 TBOpPUCCTBA, CIIOpPTa,
Tpyda u O6I.I.[CCTB6HHBIX OTHOIHCHI/Iﬁ;

- CHOCOOHOCTb BOCIPUHUMATh pPa3IMYHBIE  BHJIbI
UCKYCCTBAa, TpagMLMd U  TBOPYECTBO  CBOEIO
U JIpyTMX HapoJOB, OUIYIIAaTh 3MOLMOHAJIBHOE

BO3/ICIICTBUE UCKYCCTBA;

- yOexJeHHOCTb B 3HAYUMOCTU JJS JIMYHOCTH
U 00IlecTBa OTEYECTBEHHOT0 W MHPOBOIO MCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpaguIni
Y HapOJIHOTO TBOPYECTBA

MertanpenmeTHble pe3yabTaThl J0JKHBI OTPaXaTh:
OBnaneHve yHUBEPCANbHBIMH KOMMYHHUKATHUBHBIMU
NEUCTBUSIMU:

a) o0meHue: -  OCYLIECTBIATH
BO BceX cepax KU3HHU;

- pacmo3HaBaThb HeBepOallbHbIE CpEACTBAa OOIIEHUS,
MOHUMATh 3HAYCHHE COITMATHHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYyallui
U CMSTYaTh KOH(JIUKTEHI;

- Pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOI TOUYKY 3pEHUS
C UCIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

KOMMYHUKAIIUA

JI0Ka3aTelbHbIE PACCYKIEHUS B XOJ€ PEILICHUs 3a/]a4;
[1P66. YMeHue pemath TEKCTOBBIE 3314l Pa3HBIX TUIIOB (B
TOM YHCJIE HAa TMPOIEHTHI, IOJIM M YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 33/a4dl U3

obacTi  ymnpaBlieHUsT ~ JUYHBIMM U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HWX CHUCTEMbl IO YCJIOBHUIO 3aJayH,
HCCIIEIOBATh  IOJIyYEHHOE  pPEUIEHWEe U OLECHMBATh

IIPaBI0N0/I00HOCTh PE3yJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CITyYailHBIN OIBIT
U CiIy4yailHOe COOBITHE, BEPOSITHOCTD CIIYyYalHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSATHOCTH C  HUCIOJIB30BAHUEM
rpaduyecKux METOOB; IPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpPOATHOCTEH, KOMOWHATOpHBbIE (aKThl H
dbopMyINibl TIpU pEIICHUU 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peambHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI IMPOSBICHUS
3aKOHa 00IBIINX qucell B IIPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMenue BbIOMpaTh MOAXOIAIINN U3yUEHHBIH METO
JUIL  PELICHHs] 3aJadd, pacrno3HaBaTb MaTEeMaTHYECKHE
(bakKThbI
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¥ MaTeMaTHYECKUE MOJETH B PUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMCHME IPUBOAUTH IIPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTEMaTHYECKON HAYKH

OK  06. IIposBisTh
IpakIaHCKO-
NaTPUOTUIECKYIO
HO3HUIIHIO,
JIeMOHCTPHPOBATh
OCO3HAaHHOE  IIOBEJCHHE

Ha OCHOBE pPOCCHUHCKHX
JlyXOBHO-HPAaBCTBEHHBIX
IICHHOCTEH, B TOM YHCJIC
C y4e€TOM TrapMOHHM3aluu
MEXHAMOHAIbHBIX 51
MEXKPEIUTUO3HBIX
OTHOLLIECHUH, IPUMEHSATH
CTaHapThI
AHTUKOPPYIIIMOHHOTO
MOBEICHUSA

JImyHOCTHBIE PE3YJIbTAaThL JOJIKHBI OTpaXaThb
B 4aCTu:

- TpaXXJaHCKOI'0o BOCIIUTAaHHA: IIPUHATHC
TPpaAUIIMOHHBIX HAIWMOHAJIbHBIX, O6H.[C“I€J'IOB€‘I€CKHX
TYMaHUCTUUYCCKUX

U JCMOKPATHYCCKUX HGHHOCTCI‘/’I;

-IIaTPUOTUYCCKOT'O BOCIIUTAHUSA:

OCHHOCTHOC OTHOIICHUC K ToCy1apCTBCHHBIM

CHUMBOJIaM, UICTOPUYECKOMY U IPUPOJHOMY HACJIEIHUIO,
MaMATHHUKAM, TpaauLIUsAM HapoJ0B Poccun,
JOCTHKEHUSIM Poccum B Hayke, HMCKYCCTBE, CIOpTE,
TEXHOJIOTUAX U TPYIE;

MeranpeameTHbie  pe3yJbTaThl JOJKHBI  OTpaXkaTh:
OBnaneHue YHUBEPCATbHBIMU PEryJISTUBHBIMU
NEUCTBUSIMH:

B) OMOIMOHAJIBHBIA HMHTEJUIEKT, MPEINoaratonui
c(hopMUPOBAHHOCTD:

--CaMOCO3HaHHs, BKJIFOYAIOIIETO CIIOCOOHOCTh

MOHMMATh CBO€ AMOLIMOHAIBHOE COCTOSIHHE, BHJIETh
HalpaBJIeHUs] Pa3BUTHS COOCTBEHHOM 3MOIMOHAIbHON
cdepsl, ObITh YBEPEHHBIM B ce0e;

- CaMOpEryJIMpOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJIb,
yMEHHE TpPUHUMATh OTBETCTBEHHOCTb 32 CBOE
IIOBEJICHHE, CIOCOOHOCTh  AJaNTUPOBaThCI K
SMOIIMOHAIBHBIM U3MEHEHUSM U TPOSIBISITH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAILIUM, BKIIOYAIOUIEH CTpemiieHHe
K JIOCTW)KEHUIO L€IM U YCIEXy, ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JeMCTBOBAaTh, HUCXOAS W3
CBOMX BO3MO>KHOCTEI;

I1P61. Bnagenue meTonamMu J10Ka3aTeiabCTB, alrOpPUTMaMuU
pemieHust 3a1a4; yMeHHe (OpMyIMpoOBaTh OIpPEICIICHHS,
aKCHOMBI ¥ TEOpPEMBI, TPUMEHATH MX, IPOBOAUTH
JIOKa3aTeJIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a/1a4;

[1PG6. YMeHnue pemarb TeKCTOBBIC 331a4d PA3HBIX TUIOB (B
TOM 4YHCJIE Ha TPOICHTHI, JIOJU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCJIYT, HaJOTH, 33aJa4d U3

o0nacTd  ympaBlI€HHs  JUYHBIMA U CEeMEHHBIMHU
(¢uHaHCaAMM);  COCTABJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCJIOBUIO 3aJauH,
UCCIIEI0BaTh  IIOJyYEHHOE  pElIeHHEe M OLEHUBAaTh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaThb MOHATHSIMH: CpelHEE

apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbIIEe
3HAYeHMs, pa3Max, JAUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJEeKaTh, HHTEPIPETUPOBAThH
uH(pOpMallMI0, TPEJICTaBICHHY0O B  Tabiuuax, Ha
nuarpaMmax, rpadukax, OTpaskarollylo CBOMCTBA pealbHbBIX
IIPOLIECCOB

U SBJIECHUH; TNpeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabnIuI

U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJOB U
AJIEKTPOHHBIX CPEACTB;

ITP68. YMmenue onepupoBaTh MOHATUSIMH: CITyYaWHBIN OIBIT
U cIy4aiiHOoe COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpadMUecKuX METOJIOB; MPUMEHSTh (POPMYIIBI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
¢dopMyJBl IIpU pELISeHWH 3ajiad; OLIEHUBATh BEPOSTHOCTH
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- OMIATWHW, BKJIIOYAIONIEW CHOCOOHOCTh TIOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE IAPYTHX, YYUTBIBATH €O
IpU OCYIIECTBICHUH KOMMYHHKAIMH, CIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLMAIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTPauBaTh OTHOLICHHUS
C APYTUMH JIIOJbMU, 3200TUTHCS, TIPOSBIATH UHTEPEC U
paspenatb KOH(IUKTHI

peaIbHbIX ~ COOBITMHM; 3HAKOMCTBO CO  CIy4yaillHBIMU
BEJIMYMHAMHU; yYMEHHME IPUBOAUTH IPUMEPBI IMPOSBICHUS
3aKOHa 00IBIINX qucell B IIPUPOJHBIX
U OOILECTBEHHBIX SIBIICHUSX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMN U3YyUEHHBINH METO
JUIsl pElIeHHs 3aJadyd, pPAclO3HAaBaTb MaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
SABJICHUSX, B MCKYCCTBE; YMEHHE IIPUBOAMTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUMCKOM H MHUPOBOU
MAaTE€MaTHYeCKOW HAayKH

OK 07. CogeiicTBOBaTh

COXpaHEHHIO
OKpY Karomien Cpeibl,
pecypcocOepeKeHuIO,

PUMEHSATh 3HAHHS

00 H3MCHCHUM KJIUMaTa,
NPUHIUIBL  OEPEIKITMBOTO
IIPOM3BOJICTBA,
a¢dexTHBHO AeiicTBOBATH
B Ype3BbIYaHBIX
CUTYAIHSIX

JIM4HOCTHBIE  pe3ynbTaThl  JOJKHBI
B YaCTH: IKOJIOTUYECKOTO BOCITUTAHUS:

- aKTUBHOE HENpUATHE NEHCTBUM, MPUHOCAIINX BpEL
OKpYXaIoIIeH Cpeae;

- yMEHHE  IPOTHO3UPOBATH
9KOJIOTMYECKUE  TOCIEICTBUS
NENCTBUI, IPEIOTBPALLATh UX;

- pacHIupCHUC OIlblTa ACATCIBHOCTH DKOJIOTHYECKON

OTpaXaTb

HeOJIaronpusTHbIE
pEeANPUHUMAEMBIX

HaIpaBJICHHOCTH;
MerTanpeaMeTHbIe Pe3yJabTaThl JO/DKHBI  OTPaXKaTh:
OBnajieHue YHHBEPCATbHBIMU yUeOHBIMH
[I03HABATEIILHBIMH JIEHCTBUSMU:

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- paspabaTpiBaTh  IUIaH  PEHICHHUS  MPOOJIEMBI
C Y4YeTOM aHallu3a HMEIONIMXCS MaTepHaIbHBIX

Y HEMaTepHAIbHBIX PECYPCOB;
- OCYULIECTBIISITh LI€JICHANPaBICHHBIM MOUCK NEpeHoca
CpenCTB u cr1oco00B IEWCTBUS
B IIPO(heCCHOHATILHYIO CPEey;

- yYMeTh TEPEHOCHUTh 3HAaHUA B TI03HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;
OBnajeHne YHHUBEPCATBHBIMA KOMMYHHUKATHBHBIMH
JCUCTBUSIMU:

[1P61. Brnagenue MeTogamMu J0Ka3aTeNbCTB, arOPUTMAMU
pemieHus 3a1a4; yMeHHe (OpMyIMpOBaTH OIpEeTICHHS,
aKCMOMBl ¥ TEOpEMbl, MPUMEHATh MX, [POBOAUTH
JI0Ka3aTelbHbIE PACCyKIEHUS B XO/€ PEILIECHUs 3a/]a4;
I1P64. YMeHue omnepupoBaTh MOHATHUSMHU: (DYHKIHUA,
HenpepbiBHAas (YHKIMSA, TPOU3BOAHAS, IEpPBOOOpa3Has,
OIpe/IeIeHHbI UHTErpall; yMEHUE HaXOAUTh POU3BOJIHBIE
AJIEMEHTapHbIX  (YHKUUH,  WCIOJIb3Yd  CIPAaBOYHbBIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX cayvasx GyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HAaUOOJbIINE U HAUMEHbIINE
3HAa4eHUs1 (QYHKLUUH; CTPOUTHh TpadMKd MHOTOUYJIEHOB C
UCIIOJIb30BaHUEM ammapaTa MaTeMaTH4YeCKOro aHalu3a;
IIPUMEHATh IPOU3BOJHYK IIPU pPEIIEHUU 3a7ad  Ha
JBUKEHHE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 3a/1a4M HA
HauOoJbIINE M HAWMEHbIIME 3HAYECHHS, HA HAXOXKJICHHE
MyTH, CKOPOCTH U YCKOPEHUs

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs
byHKIMS, MOKa3aTtenbHas (PyHKUMS, CTeNeHHas (QyHKIuS,
JorapupmMuyuecKas byHKIHA, TPUTOHOMETPUUYECKUE
¢byHkumn, odpaTHele (QYHKIUU; YMEHUE CTPOUTH rpaduku
U3yYeHHBIX  (YHKIUH, HCHOIB30BaTh TIpaduKu  MpU
U3Y4YEeHHUH MIPOLIECCOB
U 3aBUCHMOCTEH, NPHU pelIeHUH 3aJ1a4 U3 JPYTUX y4yeOHBIX
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0) coBMeCTHasl I€SITEIIbHOCTD:

- mpemjiaraTb HOBBIE TPOCKTHI, OIEHHBATH WJCH
C IMO3UIIMMN HOBHU3HLI, OPUTHMHAJIIBHOCTH, HpaKTH‘IeCKOfI
3HAYHMOCTH;

OsgaaacHue YHUBEPCATbHBIMH PETyJISTUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- J1aBaTh OIICHKY HOBBIM CHUTyaIllUsiM, BHOCHTH

KOPPCKTUBBI B ACATCIbHOCTD, OUCHUBATH COOTBCTCTBHUC
PE3yJIbTAaTOB LCIIAM

IpPEeIMETOB W 3aJlad M3 PEATbHON KHU3HU;
(dbopMyIaMu 3aBUCIMOCTH MEX]Ty BETHYNHAMU;
[1PG6. YMmeHnue pemarb TeKCTOBBIC 3aa4i PA3HBIX TUIIOB (B
TOM 4YHCJIC Ha TPOICHTHI, JIOJU M YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCJIYT, HaJOTH, 3aJa4d U3

BBIPAXKATh

o0nacTd  yHpaBl€HMs  JUYHBIMH U CEMEHHBIMHU
¢uHaHCAMM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEPaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/auu,
UCCIEN0BATh  IIOJIyYEHHOE  PEIICHME U OLICHUBAaTh

IPaBJONOI00HOCTb PE3YJIbTATOB;

[1P614. YMmenue BbIOMpPaTh NOAXOAAIIMMI U3YyUEHHBIH METO
JUIsl pelIeHHs 3aJadyd, pPAcllo3HaBaTb MaTEMaTHYECKHE
¢dakThl M MaTeMaTUYECKUE MOJEIU B MPUPOJIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOW MaTeMaTUYECKON HAYKH
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2. CTpyKTYypa U copepxxaHue 001eo0pa3oBaTe/IbHOH IUCHUIIIIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B
yacax
O0bem 00pa3oBaTe/IbHOM MPOrPaMMbI IM CIIATIINHbBI 232
B T.4.
KOMOMHHMPOBaHHbBIE 3aHATUS 122
KOHTPOJIbHBIE pabOTHI 10
MPAKTUYECKUE 3aHATUSA 64
OcHOBHOe coep:KaHue 146
IIpodeccnonanbHO OpMEHTHPOBAHHOE CO/lep:KaHNe (ColepKaHue 50
NMPHUKJIATHOT0 MOIYJIA)
IIpomexyTouHas arrecTaums (3k3ameH) B 1 u 2 cemecTpax 36
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO Popvu-
HanmenoBanue pa3jiesioB u . pyemble | YpoBeHb
TeM OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aHATHUSA, NPUKJIAAHOH | O0bem yacoB coMmeTer | ocBoenmst
MOIYJIb (IIPY HAJTHYHUU) -
1 2 3 4 5
OcHoBHOeE coJepKaHue
Pa3znea 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 10(2)
Tewma 1.1. Cojepkanne y4eOHOro Marepuana 1
Ilens n 3amaun mareMatukd | [lens u 3agauum MareMaTUKHA TPU OCBOCHHH CICIHAIBLHOCTU. ba3oBbie 3HAHUS U
npu OCBOEHHUH | YMEHHUS MO0 MaTeMaTHKe B MPO(EeCCHOHATBHOM W B MOBCEIHEBHOH J1EATEIHHOCTH.
CIICIMAIbHOCTH. MHOXeCTBO, OIepanudyd HaJl MHOXECTBAMHU, JuarpaMmbl  Dilnepa-BenHna. OK-01
MHoOXecTBa U JIOTUKA Hcnonb3oBaHHE TEOPETUKO-MHOKECTBEHHOIO arapaTa JJjisi OMMCAHUS pealbHbIX OK-O2’
MIPOIIECCOB | SABJICHHUH B TIPOGECCUOHATBHON JISATSIILHOCTH, IIPU PEIICHUH 33724 U3 OK—O3’
JPYTUX JUCUMILIUH OK-0 4’
Tewma 1.2. Cojnepkanne y4eOHOro Marepuana OK-0 5’
Yucia v BBIYUCIICHUS Hatypanbnble u nensle yncna. [lpusnaku genumocTtu nenbix yncen. PanyonansHbie OK-O6’
yuciaa. OOBIKHOBEHHBIE U  JECATUYHBIE JPOOHM, TIPOLIEHTHI, OECKOHEYHBIC OK—O7’
nepuoAndeckKue Ipodu. Apudmernyeckue omepanuu ¢ palroHaIbHBIMU YHCIAMHU,
npeoOpa30BaHMs YUCIIOBBIX BhIpakeHUH. JleficTBUTEIbHBIC uncia. ParinoHanbpHbIe U
UppalMoHaNbHBIe YHCTa. ApHPMETHUECKHE Omepaludl ¢ JAeHCTBUTEIbHBIMU
yuciamu. [IpuGmxk€HHbIE BHIYUCIICHUS, TTPaBUJIa OKPYTIEHHUS, MPUKUIKA U OIICHKA
pe3yJbTaTa BEIYMCICHUM
Tewma 1.3. Cojnepkanne yaeOHOro Marepuana 2 1
ToxnecTsa u | ToxkaecTBa M TOXKIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXIECTBEHHBIE HepasencrBo, pemieHue HepaBeHCTBa. MeTton HMHTEepBanoB. PemeHue nensix u
npeoOpa3oBaHusl YpPaBHEHUS, | POOHO-pAIlMOHAIBHBIX YPaBHCHHH W HepaBeHCTB. I[IpuMeHEHHE YpaBHCHUU U
HEPaBEHCTBA U UX CUCTEMBI HEPaBEHCTB K PENICHUI0 MAaTEMAaTHYECKUX 3a/ad M 3a7ad W3 Pa3IudHbIX oOjacTei
HayKd U peasibHON Ku3HU. CHUCTEMBI U COBOKYITHOCTH PAIIMOHATBLHBIX YPAaBHEHUM U
HepaBeHCTB. CHCTEMBl JMHEHHBIX YypaBHEHHU. PellleHWe NpHUKIamHbIX 3a1ad C
MIOMOILIbIO0 CUCTEMBI JINHEWHBIX YPAaBHEHUM
Tema 1.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IePKaHue (ColepKaAaHUE PUKJIATHOTO 2 1
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[IpouieHTHBIE ~ BBIUMCICHMS | MOLYJIsI)
B npodeccuoHanbHbIX | [IpuMeHeHue qpo0eit u MPOLEHTOB sl PEIICHUS TPUKITIAIHBIX 3a/1a4 U3 Pa3IHYHbIX
3a7a4ax oTpacieil 3HaHUU W peanbHON >KHU3HU. [IpuOMKEHHBIC BBIYMCICHUSA, TPABUIIA
OKpYIJICHUs, NPUKHUJKA W OLEHKAa pe3ysbTaTa BbIYMCICHHUH. PaszHble crnocoObl
BBIYUCIICHHSI TPOLIEHTOB. [IpOLIeHTHBIE BHIYHUCICHUS B IPOPECCHOHATIBHBIX 3a]auax.
[IpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a1a4 U 3a/1a4
U3 PA3IUYHBIX 00JIACTeH HAYKU U peasIbHON KHU3HH
IIpakTnyeckoe 3ansaTue 1. I[IpuMeHeHue ypaBHEHUI M HEPABEHCTB K PEIICHUIO 2 1
MaTeMaTHYeCKUX 3ajad. PemeHue 1enbix U APOOHO-PAlMOHANBHBIX YPaBHEHUH U
HepaBeHCTB. CHCTEMBI U COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.
Tema 1.5. Cogepxanue yueOHOro Marepuasa 2 1
IlocienoBaTenbHOCTH ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IOCienoBaTeabHOCTENH. MOHOTOHHEBIE
U IIPOTPECCUH [OCJIEI0BATENbHOCTU.  ApupMeTHyeckass M TeoMeTpUYecKas  IMPOrPEecCHH.
beckoneuno yObiBaromiass reomerpuyeckas nporpeccus. Cymma OeCKOHEYHO
yObIBaromieil reomerpudeckoil mnporpeccur. Popmyia CIOXKHBIX HPOLEHTOB.
Hcnonp3oBaHue Mporpeccuy Jjs pelIeHHs peajbHbIX 3a7ad  [PHUKIaJHOIO
Xapakrepa
Tema 1.6. Copneprkanue yueOHOro MaTepuasa
@yHKIMH U TpaduKu @yHkus, cnocoObl 3amanus ¢ynkuuu. ['paduk ¢ynxnum. BzanmHo oOpaTHbIE
¢ynkuuu. OO6nacTh omnpenereHHs W MHOXECTBO 3HaueHuM QyHkuun. Hymu
byskun. [IpoMexyTKH 3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
Tema 1.7. Copneprkanue yueOHOro MaTepuaa 2 1
BxonHoi1 KOHTpOIIB Borunicnienuss u  mpeoOpa3oBaHMs. YpaBHEHHMS U HepaBeHcTBa. [Iporpeccuu. Bxonnoit
DyHKUUHU U TpadUKH KOHTPOJIb
KontposbHas pabota no pazaeny 1
Pa3nes 2. Crenenn n kopuu. CreneHHas1, NoKkasarejbHasi H Jiorapupmuyeckas QyHKIHA 36(14)
OK-01,
Tema 2.1. Copepxanue yueOHOro Marepuasa 1 OK-02, 1
Apudmerndeckuii KopeHb N— | AprdmMeTndeckuii KOpeHb HATypanbHOU crerneHu. JleficTBus ¢ apupMeTHISCKUMU OK-03,
Oi1 cTeneHn KOPHSIMH N—OW CTEIIEHU OK-04,
OK-05,
OK-06,
OK-07
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Tema 2.2. Copepxanne yueOHOro Marepuasa 1
Crenenn. CrannaptHas ¢opma | CteneHb ¢ HenbiM mokaszateneM. CtannapTHas Gopma 3amucu JeHCTBUTENEHOTO
3alMCH JCUCTBUTEIBHOIO YUCHIAa | yrcia. Vcnons30BaHre moaxoasmei GopMbl 3aIIUCH JCHCTBUTEIBHBIX YUCEI IS
pelleHuss TNPAaKTHUYECKUX 3aJad MW IpexacrasicHus JaHHbIX. Crenens ¢
panroHaIbHBIM TOKa3zaresneM. CBoiicTBa creneHu. [IpeobpazoBanue BhIpakeHUid,
COJIEpKalIMX CTEIECHU C PallMOHAIbHBIM IIOKAa3aTelIeM
Tewma 2.3. Copepxanne yueOHOro Marepuasa 2 1
CrenenHas GpyHKUUA CreneHHas (QyHKUUS C HaTypajbHbIM M I€JbIM IOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduK KOpHS N-0ii CTETIEHU
IIpakTyeckoe 3ansithe 2. PernieHue ypaBHEHMM M HEPAaBEHCTB CTEIEHHBIX 4 1
(GYHKIMI ¢ HaTypalbHBIM U LIEJBIM [T0KA3aTEIEM.
Tema 2.4. Cogepxanue yueOHOro Marepuasa 2 1
HppanyonaisHele ypaBHeHUs | Pernienue uppanoHaIbHBIX YPAaBHEHUI 1 HEPAaBEHCTB
Y HEPAaBEHCTBA
IIpakTuyeckue 3aHATHS 2 1
IIpakTyeckoe 3ansaTHe 3. PelieHue uppaloHalbHbIX YPABHEHUM U HEPABEHCTB
Tewma 2.5. Cojnepkanne ydeOHOro Marepuana - 1
IIpumeHeHne cBOMCTB | crionb30BaHue CBOMCTB CTENEHHONW (YHKUMM TpPU pEIIeHUH YpaBHEHUH U
CTENeHHON (QyHKIIUU HEPaBEHCTB
KontposnbHas padora no remam 2.1 - 2.4 paznena 2
Tewma 2.6. Cojnepkanne yaeOHOro Marepuana 2 1
IToka3zaTenbHas ¢bynkuus, | TTokasarenpHas QyHKIWsL, €€ CBOUCTBA U TpaduK
€€ CBONCTBA
Tema 2.7. Cojnepkanne yaeOHOro Marepuana 2 1
[ToxazarenbHblEe ypaBHEHUS [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
U HEpaBEHCTBA
IIpakTHYecKkHe 3aHATHA 4
IIpakTHyeckoe 3ansiTue 4. PereHne nokas3aTesIbHbIX YPABHEHHUI H HEPABEHCTB
Tema 2.8. Coneprkanue yueOHOro MaTepuasa 1
[IpumeneHne CBOMCTB | PemieHne moka3aTelIbHBIX YPAaBHEHHH U MIOKA3aTEIbHBIX HEPABEHCTB KP1
OKA3aTeNbHON PyHKIUH KonrponbHas pabota o remam 2.1 - 2.7 paznena 2 2
Tema 2.9. Copneprkanue yueOHOro MaTepuasa 1 1
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Jlorapugpm
JlecaTnaHbIi
U HATYPAJIbHBIA JJorapuQMbl

qucia.

Jlorapudm uncna. JlecATHYHBIN 1 HATYPATbHBIA JOrapr(MbI

Tema 2.10. Cojeprkanue y4eOHOro MaTepuasa 1 1
Jlorapudmuueckas GyHkuus, | Jlorapudmuaeckast QyHKIHs, € CBOUCTBA U TpaduK
€€ CBOMCTBA
Tema 2.11. Copepxanne yueOHOro Marepuasa 2 1
CgoiicTBa JiorapudmMoB ITpeoOpa3zoBanne BBIpAKEHUH, COJIEPIKAIINX JTOTapH(PMBbI
Tema 2.12. Copepxanue yaeOHOT0 MaTrepuaa 2 1
Jlorapudpmudeckue Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
YpaBHEHUS U HEPABEHCTBA
IIpakTnyeckue 3aHATHS 4
IIpakTHyeckoe 3ausaTue S. Pemenue gorapuMUIECKUX YpaBHEHUH U HEPABCHCTB
Tema 2.13. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKaHue (CoaepKaHue MPUKJIATHOTO 2 1
Jlorapupmsl B TNpUpPOAE U | MOAYJISA)
TEXHUKE [Tlpumenenne norapupma. Hcropus pasButusi matemaruku. Jlorapudmmueckas
cnvpaib B npupone. Ee Matemarnmueckue cBoiicTBa. Vcronb3oBaHue rpadukoB
GyHKIUI A1 “cciel0BaHus IPOLECCOB U 3aBUCUMOCTEN, KOTOPBIE BOSHUKAIOT IIPU
pelIeHUH 3a]1a4 U3 PA3JIMUHBIX 00JacTell HAyKU U peaibHOU YKU3HU
Tema 2.14. Cojneprkanne yueOHOro Matepuana 2 1
Ilpumenenne norapudmoB k | [Ipumenenue norapudma. Mcropust pasButis Matematuku. Jlorapudmuueckas KP2
pELIEeHUIO 3a1a4 cnupans B npupoge. Ee marematmueckue cpoiicTBa. Mcronb3oBaHue rpagukoB
(GYHKUIMI 171 MCClIeI0BaHMsI MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IPU
pELICHNH 3a]1a4 U3 pa3INuHbIX 00JacTel HAyKU M peaJlbHOM JKU3HU
KontposnbHas padorta no remam 2.9 - 2.12 pazznena 2
Pa3nes 3. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHkuuu 32(10)
Tema 3.1. Coneprkanue yueOHOro MaTepuaa 4 85_8 é’ 1
OCHOBBI TPUTOHOMETPUHU CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, OK:O3’
apKTaHreHC  4YMCJIOBOIO  apryMeHTa.  [pUrOHOMETpHUYECKas  OKPYXHOCTb, OK-0 4’
ornpeziesieHue TPUTOHOMETPUYEeCKMX (DYHKIUN YHCIOBOrO apryMeHTa OK-0 5’
Tema 3.2. Copneprkanue yueOHOro MaTepuaa 4 OK-0 6’ 1
OcHOBHBIE  TpUrOHOMETpPHU- | [IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPA)KCHUM. OcHoBHbIE OK-O7’

YECKHE TOXACCTBA

TPUTOHOMETpHUUYECKHE (HOPMYJIBI
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HpaKaneCRne 3aHATHSA

IIpakTuyeckoe 3aHsTHe 6. OrnpeacieHHe TPUTOHOMETPUUSCKUX (QYHKIIUN
4rCIIOBOr0 aprymenTa. [IpeoOpa3oBaHrue TPUTOHOMETPUUYECKUX BBIPAKESHUH.

Tema 3.3. Cojeprkanne y4eOHOro Matepuaa

Ilepuonuueckue  ¢ynkuuu. | dyaknust. Ilepuoguueckue (GyHKimu. TpPUTOHOMETpUYECKHE (GYHKIHMH, HUX
Tpuronomerpuyeckue CBOMCTBA U rpapuKH

byHKIIUU

Tema 3.4. Cojeprkanne y4eOHOro MaTepuaa

IIpeoGpazoBanue rpadukos | CikaTre U pacTsDKEHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKIIHIA.
TPUTOHOMETPUUECKUX [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

byHKIMIA

Tema 3.5. IIpodeccnonabHO OPUEHTHPOBAHHOE COlePKaHuE (CoepPKaAHUE PUKJIIATHOTO
Ornucanue MOLYJisl)

MIPOU3BOCTBEHHBIX Hcnonp30BaHrue CBOWCTB TPUTOHOMETpHYECKHX (yHKIMNA B MpodhecCHOHATbHBIX

IpPOIIECCOB  C  TOMOIIBIO
rpaduxoB QyHKIUN

3amadax. Mcmonmp3oBanue rpadukoB (DYHKIHMA IUIsI MCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIe BO3HHMKAIOT MPHU PEIICHUU 3aJad M3 JPYTHX Y4eOHBIX
JUCHUIIIMH U PeaIbHON )KU3HU

Tema 3.6.
OOpaTHple ~ TPUTOHOMETPH-
yeckre (QyHKIMU

Cogepxanue yueOHOro Marepuasa

Ob6patnble ¢ynkuu. OOpaTHble TpUroHOMeTpuueckue ¢GyHKuuu. Mx cBoiicTBa u
rpaduku

IIpakTHYecKkHe 3aHATHA

IIpakTuyeckoe 3ansaTHe 7 [locTpoeHue rpadukoB TPUTOHOMETPUUYECKUX (DYHKIIUH.

Tema 3.7. Copneprkanue yueOHOro MaTepuaa 1
Tpuronomerpuueckue Pemienne TpuroHOMETpUYECKUX YpaBHEHUN
ypaBHEHUs
Tewma 3.8. Coneprkanue yueOHOro MaTepuana 1
Tpuronomerpuyeckue ITpumepsl TPUTOHOMETPUYCCKHE HEPaBCHCTBA. Pemenue MIPOCTEUIINX
HEPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIIE C HCIIOJIB30BAHHEM CBOMCTB
byHKIHI
IIpakTnyeckue 3aHATHS 1
IIpakTnyeckoe 3ansitue §. PemeHue TPUTOHOMETPUUYECKUX YpPAaBHEHUH U
HEPaBEHCTB.
Tema 3.9. Copneprkanue yueOHOro MaTepuaa 1
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Pewenne 3a1a4 | TpUroHoMeTpu4eCcKue BEIPAKECHUSI, yPABHEHUSI U HEPABEHCTBA KP3
TPUTOHOMETPUU KonTponbHast pabota no pazzaeny 3
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJleP:KAHME 8
BapuaTuBHbBIi NPUKJIATHOH MOAYJIb

Pa3nes 4. MatemaTnuyeckuii NPaKTHKYM 8(8)
Tema 4.1. Cojeprkanne y4eOHOro MaTepuasa 4
Matpulibl 1 OIpEaeIUTENN IIpakTH4eckoe 3ansaTHe 9.

CnocoOsbI perieHus CUCTeM JIMHEWHBIX ypaBHeHHH. [loHsaTus: marpuna 2x2 u 3x3,

onpenenurens Marpunbl. Meron ['aycca pemieHuss CUCTEM JIMHEWHBIX YPaBHEHUI.

Pemenne npukiannbix 3aaa4. [lpumenenue matpuil B uHGOpMaTUKe
Tema 4.2. Cojnepxkanne y4eOHOro Marepuana - 1
DJIEMEHTBI BeKkTOpHOU | Kommmanapusle BekTopbl. PasiokeHune BekTopa MO TPEeM HEKOMILIAaHAPHBIM
anreOpbl BEKTOpaM. YpaBHEHME IUIOCKOCTU. ['eoMeTpuueckuili CMBbICI ompeaenutens 2x2.

Pemenue npukiaiHpIxX 3a1a4
Tema 4.3. Cogepxanue yueOHOro Marepuasa 4 1

KommniiekcHblie uncia

IIpakTuyeckoe 3ansaTue 10

[Tonsitue xommuiekcHOro 4mcna. ConpspKeHHbIE KOMILIEKCHBIE YMCIa, MOAYNb H
apryMEHT KOMIUIEKCHOro umucia. DopMa 3amucd  KOMIUIEKCHOTO — 4HCIa
(reomeTpuyeckas, TpPUTOHOMETpHUYECKas, airedOpamdeckas). Apudmernueckue
JISMCTBUS C KOMIUIEKCHBIMU YHCIIAMHU

Tema 4.4. Coneprkanue yueOHOro MaTepuaa -

I'pacsr [Tonsitue rpada. Cs3Hbli Trpad, nepeBo, LUK rpad Ha IIOCKOCTH. PemieHue
NOpUKIaAHBIX 3a1a4. [Ipumenenue rpaga B nuHpopmaTuke

Tema 4.5. Cojnepkanne yaeOHOro Marepuana -

3amaun MareMaThuueckol | Bapmannonssiit  psa.  [lonmuron wacror u  rucrorpamma. CraTUCTHYECKHE

CTaTHCTUKH XapaKTePUCTHUKU psijia HAOII0JaeMbIX JaHHBIX

Tewma 4.6. Cojneprkanne yueOHOro Matepuana -

Jlornueckue omepanuu | Jlornueckue omnepauuu. IIpumenenne nuarpamm Oiinepa—BeHHa nis penieHue

C MHOXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 3aJad MpOo(ecCHOHATbHOM HANpaBlIEHHOCTH, 3ajay
UHPOPMATUKA M JPYTUX Y4YEOHBIX IUCHMIUIMH M JUIS OIKCAaHHUS pealbHbIX
MPOIECCOB M SIBIICHUI

Tema 4.7. Copneprkanue yueOHOro MaTepuaa -

Pemenue 3ajga4 | [IpuMeHeHHe W3YYEHHBIX MaTeMaTH4YecKHX (akTOoB K pEIICHHI0 3aJad U3
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MaTeMaTU4YeCKOro pa3ianyuHbIX 00JacTel HAYKU U peaJIbHOM JKU3HU
MpaKTUKyMa KoHTtposbHas padota mo pazaeny 10
Pa3nea 5. Ilpon3Bognas GpyHKIUH, ee IPHMEHEHHE 26(8)
Tema 5.1. Monoronnocts | Conmeprkanue ydeOHOro Matepuasa 2 1
GyHKITIH. OkcrpeMyMmsl | [IpoMeXyTKH MOHOTOHHOCTH (GYHKIHH. MaKCHMyMbl M MHHHMYMBI (YHKIIHH.
¢ynkuun. Touku skctpemyMa | Haubospliiee ¥ HaMMeHbIIee 3HaUYeHHE (QYHKIMH Ha IPOMEKYTKE
Tema 5.2. [Tonsitue Cojeprkanne y4eOHOro MaTepuaa - 1
0 HenpepbiBHOCTU pyHKiMK | HenpepsiBable GyHKIMH. METO HHTEPBAJIOB ISl PELICHHS HEPABSHCTB OK-01,
Tema 5.3. CoiepskaHue yueOHOro MaTepuana 2 OK-02, |1
[IpousBoanas pyHKIUU [MpousBonnas ¢ynkmun. IlpousBogHble 3meMeHTapHBIX (GyHKIHA. DopmyIisl OK-03,
HAXO0X/ICHUs TPOU3BOTHON CYMMBI, POU3BECHHUS M YACTHOTO OK-04,
Tewma 5.4. Cojnepkanne ydeOHOro Marepuana 2 OK-05, |1
['eomeTpuyeckuit CMBICI | ['eOMeTpHUYECKUIT CMBICT TPOU3BOAHOW (YHKIMH — YIIIOBOW Ko3dduumeHt OK-06,
IIPOU3BOJIHON KacaTeNbHON K rpaduky QyHKIMM B TOUKe. YpaBHEHHE KacaTelbHOW K rpaduky OK-07
byHKIMH
Tema 5.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlePKaHUE (CoePKAHUE PUKJIIATHOTO 2 1
Dus3nyecKkuit CMBICJI | MOAYJIsT)
IPOU3BOTHON B | ®usnyeckuil (MeXaHUYECKHil) CMBICI MPOu3BOAHON. [IpuMeHeHHe MPOM3BOAHOMN
npodecCHOHANBHBIX 3aJa4aX | JUIs ONpeICICHUs] CKOPOCTH MPOIIECcca, 3aIaHHOT0 (hOPMYJION MK rpadKOM
IIpakTHYeckHe 3aHATHA 4 1
IIpakTnyeckoe 3ansaTue 11. OnpeneneHre Npou3BoAHbIX QYHKIUN
Tema 5.6. Cogepxanuie yueOHOro MaTepuana 2 1
IIpumenenne npousBoaHON | Bozpacrtanne u yObiBanne (YHKIMH, COOTBETCTBHE BO3pPACTaHUs W yOBIBaHUS
K HCCIEAOBAHUIO (QYHKIMH | GyHKIMH 3HAKYy NpOM3BOAHOI. I[IpUMEHEHHe MPOU3BOMHON K HCCICIOBAHUIO
Ha MOHOTOHHOCTb U | (yHKIMH HA MOHOTOHHOCTb U DKCTPEMYMBI.
9KCTPEMYMBI
Tema 5.7. Copneprkanne yueOHOro MaTepuana 2 1
Hccnenosanue (GyHKIMI | AnmropuT™ HCCiIeoBaHUs (QYHKIUA M TOCTPOEHHs ee TpaduKa ¢ MOMOIIBIO
U TIOCTpOEHUE TpapuKoB npou3BoHON. [locTpoeHue rpauKoB MHOTOWIEHOB C MCIOJIb30BAaHUEM amrapara
MaTeMaTHYeCcKOro aHanu3a. VicTopust pa3BUTHSI MATEMaTHYECKOTO aHAIM3a
Tema 5.8. Copnepkanne yaeOHOro MaTeprana 4 1

Haubosnbiiee 1 HanMeHblIee
3HA4YCHMS byHKIIMM ~ Ha

Haxoxxnenne HamOOJdbIIEr0 M HAUMEHBLIET0 3HAuYeHUs (YHKIMM Ha OTpe3Ke.
[IpuMeHeHne MPOU3BOIHOM JUIsl HAXOKASHUSI HAWTYYIIEro peleHusl B IPUKIAIHbIX
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OTpe3Ke 3aJadax, JJs ONpeAeTeHHs CKOPOCTH IIpolecca, 3aJaHHOro QopMmynoil wim
rpagukKoM
Tema 5.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/lep kaHue (colep:KaHue MPUKJIATHOTO 2 1
Haxoxaenve onTuMaabHOrO | MOXYJIS)
pesyapTara ¢ nomoiubio | [IpukiagHeie 3a7aud, B TOM YHCIE COIMAIBHO-DKOHOMHYECKOTO M (PU3UYECKOTO
IPOU3BOTHON B | XapakTepa, X pelIeHue CPeICTBAMU MaTeMaTUYECKOT0 aHalu3a
IPAKTUYECKHX 3a7jauyax
IIpakTnyeckue 3aHATHS 4 OK-01, 1
IIpakTuyeckoe 3ansaTue 12. lcnonb3oBanue MNPOU3BOJHON JUIsl aHaAIM3a OK-02,
noBefieHUs GyHKIKM. HaxoxieHre Harrydiero penieHusl. OK-03,
Tema 5.10. Cojnepkanne ydeOHOro Marepuana - OK-04, 1
Pemenue 3anad. | [udbdepennupoBanne  Qynkumii. HccrnenoBanue  (QyHKUMH C  [OMOIIBIO OK-05,
[Iponssonnas ¢GyHnkuum, | npousBoaHoi. Hanbopliee 1 HaUMEHbIIEE 3HAYECHHs (PYHKIIUK OK-06,
ee MpUMEHEHUe KonTponbHas paboTa no pasueny 5 OK-07
Pasnen 6. IlepooOpasHas pyHKUMHU, ee NPUMEHEHHE 12(4)
Tema 6.1. Cogepxanue yueOHOro Marepuasa 2 1
[lepBooOpa3uas GpyHKIHH [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
Tema 6.2. Cojnepkanne y4eOHOro Marepuana 2 1
[Tnomane  xpuBoiMHENHON | HTErpan, ero reomeTpudeckuil 1 Gpusnueckuii cMpIcil. Boruncnenue uHTerpana mno
Tpaneuuu. ®opmyna | popmyie HeroTona-Jleiibnuma
Herotona — JleitOnurna
Tema 6.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAePKAHUE (COaep/KaHNe MPUKJIATHOTO 2 1
OmnpeneneHHbli MHTErpaj | MOAYJist)
B npodeccroHanbHON | Pemenne 3a1a4 Ha MPUMEHEHUE HHTErpasia sl BBIYUCICHHs (PU3MUSCKUX BETHUUH
JESATeTbHOCTH U )KU3HU U TUIoIaaei
IIpakTHYecKkHe 3aHATHA 4 1
IIpakTuyeckoe 3ausiTue 13. BerunciieHne HHTETPAJIOB.
Tema 6.4. Pemenune 3amau | ComeprkaHue ydeOHOTo Matepuasa 2 1
Ha HaxoxJeHue mnepBoobOpas- | [lepBooOpas3Has v HHTErpasl KP4
HOU U €€ MPUMEHEHNE KoHnTtposbHas paboTta mo pazaenam 5, 6
Paspnen 7. Teopusi BeposiTHOCTEH M CTATHCTHKA 18(6)
Tema 7.1. \ Cogeprkanne yaeOHOro MaTepuana 2 1
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[IpencraBnenue JTAHHBIX
U OIKcaTeNbHAs CTATUCTHKA

[IpeacraBnenre JaHHBIX C [OMOIIbIO Tabnuir u  guarpamm. Cpeanee
apudMeTHUeCKoe, MeIUaHa, HauOOJblliee W HAaWMEHbIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHsl, CTAHJIAPTHOE OTKIIOHCHHE YHCIIOBBIX HA0OPOB

Tema 7.2.
Cocrasiienue Ta0IALL
Y JIMarpaMM Ha IPaKTHKE

IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlePKaHue (ColepPKaAHUE PUKJIIATHOTO
MOYJisl)

IIpakTuyeckoe 3ansitue 14. IlepBuunas 00pabOTKAa CTAaTUCTUYECKUX JAHHBIX.
I'paduueckoe wux mpenacraBieHne. HaxokIeHHE CpeIHUX XapaKTEPHCTHUK,
HaOMOIaeMbIX JaHHBIX. [lprMeHeHue CTaTUCTHUECKUX METOJOB IJIsl pelleHus
npodecCHOHATBHBIX 33124

Tema 7.3.
Onepanuu HaJ COOBITHIIMH,
HaJl BEPOSATHOCTSIMH.

VYcnoBHas BEpOSTHOCTh

Cogepxanue yueOHOro Marepuasa

CrnyyaliHple SKCIIEpUMEHTHI (OMBITHI) M CiIydailHble COOBITHUS. OIJIeMEHTapHbIE
coObITUs (ucxoabl). BeposTHOCTh ciyyaiiHOro coObITHA. baM30CTh 4YacTOTHI U
BEPOATHOCTH cOObITHI. CiryyaliHble ONBITHI C PABHOBO3MOKHBIMH 3J1EMEHTAPHBIMU
coOblTusIMH.  BeposiTHocTn  coObITHH B ONBITaX C  PaBHOBO3MO>KHBIMHU
DIIEMEHTApHBIMH ~ coObITHAMU. Omnepanmu  Hag  COOBITUSAMHU:  TIepeceueHHe,
0o0beIMHEHNE, IPOTUBOIOIOXKHbBIE cOoObITHUA. [lunarpammel Oitnepa. dopmyia
CIIOKEHMSI BEPOSITHOCTEM. YCIIOBHAs BEPOSTHOCTh. YMHOXKEHHUE BEPOSTHOCTEH.
JepeBo ciydaiiHoro sxkcrnepuMmenTa. @opmyia nonHoil BepositHocTH. HezaBucumele
COOBITHS

Tema 7.4.
DneMeHTbl KOMOMHATOPUKH

Cogepxanuie yueOHOro MaTepuana

Komb6unaropuoe mnpasuno ymHoxeHus. IlepectanoBku u Qaxrtopuan. Yucno
coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HeloToHa

Tema 7.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAePKAHUE (COaep/KaHNe MPUKJIATHOTO 1
BepostHOCTB MOAYJIs)
B npodecCHOHANbHBIX | BhluncieHne BeposSTHOCTEH ¢ UCIonb30BaHieM Gopmyn kKomOuHatopuku. OleHka
3aadax BEPOATHOCTH  COOBITUA B  MpodeccuoHanbHON  AesTenbHOCTH.  Pemenue
npodecCHOHATBHBIX 33J1a4 Ha BEPOSITHOCTh COOBITHS
Tema 7.6. Copnepkanne ydeOHOro MaTeprana

Cepun  mocneqoBaTeNbHBIX
UCIILITAHUN

bunapHblif ciydaliHBI ONBIT (MCIBITAaHUE), ycHeX M Heyjnada. HesaBucumsble
ucneiTadus. Cepusi He3aBHUCHMBIX HCIBITaHUH g0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCNIbITaHUN bepHymm

IIpakTuyeckue 3aHATHS

IIpakTyeckoe 3ansTHe 15. BerunicieHne BepOsITHOCTEH COOBITHIA.
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Tema 7.7.
Ciyyaiinbie

U pacIpeieeHHUsl.
Marematuueckoe OXKuIaHHE
CIIy4ailHOM BEJIMYMHBI

BCJIIMYHHBI

Conepkanue yueOHOro MaTepraia

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. Jluarpamma pacnpeaeneHus.
[Ipumepsl pacrpeneneHuii, B TOM 4YHCJIE, T€OMETPHUUYECKOE M OMHOMHAIBHOE.
YuciioBble XapaKTEPUCTUKHM CIY4YalHBIX BEIWYMH: MAaTEMAaTHYECKOE OXKHJIaHUE,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHUE. [Ipumepsl NpUMEHEHNs MaTeMaTH4YeCKOIo
O0’KMJIaHMsI, B TOM YHUCJE B 3a/adax W3 IOBCEIHEBHOW XU3HHM. MaTemMaTudyeckoe
OXUJaHWe OWHAPHOHN CIydyallHOW BEeTWYMHBI. MaTeMaTHYecKOoe OXHIaHUE CYMMBI
CIIy4YalHbIX BEJIMYMH. MaTreMaTnyeckoe 0KUAAHUE U JAUCIEPCHS] T€OMETPUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeesieHIH

Tema 7.8.
3akoH OONBIINX YHUCel
HempepoiBHble  citydaiiHbie

BEJIMYUHBI (paclpeaencHus).
HopwmanbHoe pacnipenenenue

Cogepxanue yueOHOro Marepuasa

3akoH OOJBIIMX YMCENl W €ro pojib B Hayke, mpupoje u obmiectBe. BriOopouHbIit
MeToJl uccienoBaHui. [Ipumepsl HENpephIBHBIX CIyYalHBIX BeNWYMH. DYHKIHS
IUIOTHOCTH pacnpejencHus. PaBHOMEpHOE paclpenieneHHe M €ro CBOMCTBa.
[ToHsiTHE O HOPMAJILHOM pacipeaeIeHUu

Tema 7.9. Pewmenue 3anau
KOMOUHATOPUKH, CTAaTHUCTUKU
Y TEOPHUH BEPOSATHOCTEN

Cojnepxkanne y4eOHOro Marepuana

OnemenTsl KoMOuHaTOpuku. CoObiTHEe, BEpOATHOCTH CcOObITUS. ClloKeHHe u
YMHOKEHHUE BEPOATHOCTEN

KonTponbhas pabota no paszueny 7

Pa3nea 8. IIpsiMble M INIOCKOCTH B IPOCTPAHCTBE 12(2) OK-01,
Tewma 8.1. Cojnepkanne yaeOHOro Marepuana 2 OK-02, |1
ITosropenne mmanuMmerpuu. | OCHOBHBIE (QUryphl, (GakTbl M TeopeMbl IJIaHUMEeTpuu. OCHOBHBIE MOHSATHUS OK-03,
OcHoBHbIE IOHATHA | cTepeoMeTpu. Touka, mpsiMas, IUIOCKOCTb, MpocTpaHcTBO. Ilonstue 00 OK-04,
CTepeOMEeTpUH AKCUOMATHYECKOM IIOCTPOCHUH CTEPEOMETPHM: aKCHOMBI CTEPEOMETpUU U OK-05,
CJIEACTBUS U3 HUX OK-06,
OK-07
Tewma 8.2. Cojnepkanne yaeOHOro Marepuana 2 1
[TpsiMbIe U TIIOCKOCTH B3auMHoe  pacnonokeHHe IpsAMBIX B MPOCTPAHCTBE:  IE€PECEKAIOLIUecs,
B IPOCTPAHCTBE. | MapayuleTbHBIE W CKpEIIMBAaIONMecs mpsiMble. [lapamnensHOCTh TPSMBIX U
IlapannenbHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUieNibHble MNpsMble B MPOCTPAHCTBE,
PSIMOIA u IJIOCKOCTH, | MapajuIeIbHOCTh TPEX MPSMBIX, MapauIeIbHOCTh TPSIMOW M TUIOCKOCTH. YTIBI C
TUIOCKOCTEM COHANPABJICHHBIMU CTOPOHAMHM, YIOJ MEXIy MNpPSMBIMA B IPOCTPAHCTBE.

[TapamienbHOCTh IJIOCKOCTEH: MapaliieNbHble MIIOCKOCTH, CBOMCTBA MapaiebHbIX
iockocteil. IIpocreifne mpocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpa’Jp,
Ky0, napajuiesienumnes, IOCTPOCHHUE CeUeHUN
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Tema 8.3. Copepxanne yueOHOro Marepuasa 2 1
[leprieH UKy ISIPHOCTD [leprieHAUKYISIPHOCTh TPSIMOM M IUIOCKOCTU: TEPIEHANKYJIApHbIE TNpsSMbIE B
TPSIMBIX IPOCTPAHCTBE, NPSMBIC MapaUlelbHbIE M TEPHEHIUKYJSPHbIE K IUIOCKOCTH,
U TUIOCKOCTEMH NpU3HAK MEPIEeHIUKYIAPHOCTH NPSIMOM U IUIOCKOCTH, TeopemMa O NpSIMOi
NEPIEHAUKYISIPHOU IIJIOCKOCTH
Tema 8.4. Cojeprkanne y4eOHOro MaTepuaa 2 1
VYrael  MeXAy — OpAMBIMU | YTl B NMPOCTPAHCTBE: YroJd MEXAY HPSAMOM M IUIOCKOCTBIO, JBYTPaHHBIM YroOJI,
U TUIOCKOCTSIMH JUHEHHBIN yroi ABYrpaHHoro yria. [lepneHaukymsp ¥ HakJIOHHBIE: PACCTOSHUE OT
TOYKH IO TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM 110 TIOCKOCTH, MPOEKIUs (PUTypHI HA
IUIOCKOCTh. [lepneHAuKyIIpHOCTh IUIOCKOCTEH: MPU3HAK TMEepPHEeHIUKYISIPHOCTH
JBYX mockocreil. Teopema 0 TpEX nepneHIuKyIsipax
IIpakTnyeckue 3aHATHS 2 1
IIpakTuyeckoe 3ansitue 16. 3agauu Ha onpeneiIcHUE B3aUMHOTO PACIOJIOKEHUS
IPSIMBIX U MIJIOCKOCTEH.
Tema 8.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE COlePKaHUE (CoePKAHUE PUKJIATHOTO 2
[IpsimMble U TUIOCKOCTH MOYJIs1)
B IIPAKTHUYECKHX 3a7a4ax PacrnionoskeHue npsiMbIX U MJIOCKOCTEH B OKpY’KaroieM Mupe (IpuUpoje, UCKYCCTBE,
ApXHUTEKType, TeXHUKE). PeneHne npakTHKO-OpUEHTHPOBAHHBIX 33124
Tema 8.6. Copneprkanue yueOHOro MaTepuasa - 1
OcHoBHbIE B3aumHoe pacnonoxeHue MpsIMBIX U IUIOCKOCTEM B mpocTpaHcTBe. lloctpoenue
IPOCTPAaHCTBEHHBIC PUTYPBl | CEUCHHMIA
Y UX B3aUMOPACIIOJIOKEHUE KoHnTtposnbHas pabota 1o pazzaeny 8
Pa3nes 9. KoopanHaTsl M BEKTOPBI B IPOCTPAHCTBE 10(2)
Tema 9.1. Cojnepkanne yueOHOro Marepuana 4 1
BekTopel B mpocTpaHCTBE. | BekTop Ha TUIOCKOCTH W B TpocTpaHcTBe. CIIOKEHHWE W BBIYUTAHHE BEKTOPOB. OK-01,
JleiicTBUsI ¢ BEKTOpaMu YMHOXeHHEe BEKTopa Ha yHcio. Pa3nokeHne BeKkTopa Mo TpEM HEKOMIUIAHApHBIM OK-02,
BekTopaM. IlpaBuno mapamnenenunena. Pemenue 3amad, CBA3aHHBIX € OK-03,
IIPUMEHEHUEM NIPAaBUII ACHCTBUI C BEKTOpaMU OK-04,
Tema 9.2. Copepxanue yueOHOro Marepuasa 2 OK-05, 1
Koopaunatst B | [IpsamoyronbHas cucremMa KOOpAMHAT B TpocTpaHcTBe. KoopamHaThl BEKTOpA. OK-06,
npoctpancTBe. [Ipocreitmme | [Ipocreiimme 3amaun B KOOpAMHATaxX. YTod MekKAy Bekrtopamu. CKalspHOeE OK-07

3aJa4uu
B KOOpAHWHATax

IIPOU3BEJICHUE BEKTOPOB. BBIYMCICHHE YITIOB MEXAY NPAMBIMU U IIOCKOCTSMU.
KoopiMHATHO-BEKTOPHBII METOJT IPU PEIIEHUN T€OMETPUYECKHX 33]1a4
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Tema 9.3. IIpodeccnoHanbHO OPHEHTHPOBAHHOE CO/lep kaHue (colep:KaHue NPHUKJIATHOTO 2 1
[TpakTMKO-OPUEHTUPOBAHHBIE | MOAYJIA)
3aJaud  Ha KoopAauHatHOW | KoopanHaTHas  MJIOCKOCTh.  BBIUMCIEHHE  pacCTOSHUM W miomaneil  Ha
IJIOCKOCTH KOOPAMHATHOM IUIOCKOCTU. KOJIMYECTBEHHBIE pacyeThl
IIpakTHYecKkHe 3aHATHA 2 1
IIpakTnyeckoe 3ansiTue 17. Pemienue 3a1ay, CBSI3aHHBIX C MPUMEHECHUEM ITPaBUII
JICHCTBUM C BEKTOpaMH. BpluncIeHNE YITI0B MEXKY IPSIMBIMU U INIOCKOCTSIMH.
Tema 9.4. Cojeprkanne y4eOHOro Matepuaa - 1
Pewenne 3a71a4 Ha | KoopauHaTHO-BEKTOPHBIA METOJ IIPU PELICHUU I'eOMETPUYECKUX 3anad. Pemienue
KOOpJUHAThI 3a]a4, CBA3aHHBIX C INPUMEHEHUEM IPaBUI JACUCTBHA C BEKTOpaMH. 3ajadud
U BEKTOPbI IUIAHUMETPHUU U CTEPEOMETPUHU U METObl UX PEILICHUS
Kontpoinbnas pabota o pazzaeny 9
Paznen 10. MHOrOrpaHHUKM U TeJIa BpallleHUsl 32(8)
Tema 10.1. Cojnepkanne y4eOHOro Marepuana 1 1
MHororpanHuku [TonsiTHE MHOIrOIpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAaHHUKU; Pa3BEPTKA MHOTOIPaHHUKA
Tewma 10.2. Cogepxanue yueOHOro Marepuasa 1 1
[Ipuzma. IIpsmas u | [Ipu3ma: n-yrojpHas mpu3Ma; rpaHd U OCHOBAHHUS MPU3MBI; MpsAMas U HaKIOHHas
IIPABWJIbHAS TPU3MBI npu3Mbl; OOKOBas M IOJIHAs TOBEPXHOCTb MPU3MBL. DJIEMEHThl IPU3MBI.
IIpaBunpHas npuzma
Tema 10.3. Cojnepkanne yaeOHOro Marepuana 2 1
[Tapannenenunen, kyo [Tapannenenunen, mnpsSMOYroibHBIN mNapamienenunenr M ero cpoiictBa. Kyo0.
Ceuenue Ky0a, mapajyiesienumneaa
Tema 10.4. Cogepxanne yueOHOro MaTepuana 2 1
[Mupamuna. IIpaBunbnas | [lupamMuma: n-yronpHas mUpaMujia, TpPaHH W OCHOBAaHHME IMUPAMUIBI; OOKOBas H
NUPAMHJIA. YceueHHas | mojHasi MOBEPXHOCTh MUPAMU/bL; MIPABUIIbHAS U yCEUEHHAs MUPaMUAA. DJIEMEHTHI OK-01,
nupamMujia nupaMu/ibl. BerurcieHue 3JeMeHTOB MHOTOTPaHHUKOB: p€0pa, AMArOHAIIH, YIJIbI OK-02,
Tema 10.5. Copepxanne yueOHOro MaTepuaa 2 OK-03, 1
bokoBas u noyiHas | [Inomans OGOKOBOM TMOBEPXHOCTM W TMOJHOW TMOBEPXHOCTH MPSIMOM MPU3MBIL, OK-04,
MIOBEPXHOCTh NPU3MBI, | IUIOIIAJb OCHOBAaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM npu3Msl. [lnomans OK-05,
ApaMUbI OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTH MpPaBWJIBHOM NHpPaMUIbl, TeOopema o OK-06,
IIOIIAAM OOKOBOM MOBEPXHOCTU YCEUEHHOW MUPAMHUIBI OK-07
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IIpakTnyeckoe 3ansaTue 18. Ompenenenne OOKOBOM W TMOJHOW IMOBEPXHOCTEH 1
MHororpanHuka. Temsr 10.1-10.5
Tema 10.6. Copepxanne yueOHOro Marepuasa 1
JIBr>xeHue B INpOCTpaHCTBE. | JIBmwkeHne B  mpocTtpaHcTBe. CHMMETpUsi B MPOCTPAHCTBE:  CHMMETpUS
CumMeTpus B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSMOH, MIIOCKOCTH. DJIEMEHThI CHMMETPHH B MUpPaMHIAX,
napajuiesenune1ax
Tema 10.7. Copepxanne yueOHOro Marepuasa 1
[TpaBuiibHBIE [TonsiTe mNpaBUIBHOIO MHOTOTPAaHHHMKA; MpaBWIbHAs MpU3Ma U MpaBUIIbHAS
MHOTIOIPaHHMKH, UX CBOMCTBA | MUpaMKIa; NpPaBUIbHAS TPEYroJibHAs NUpaMHUAa W MPaBUJIBHBIA TeTpa’ap; KyoO.
[IpencraBienne o MpaBUIBLHBIX MHOTOIPAHHUKAX: OKTAdJIP, AOJEKAdAP U UKOCASIP.
JIBi>keHMEe B TPOCTPAHCTBE.  DJEMEHTHl  CHMMETPUHM B IPABHIBHBIX
MHOTOTPaHHHKAX
Tema 10.8. Cummerpus B | [IpodeccuoHaJIbHO OPUEHTHPOBAHHOE COAeP:KaHMeE (ColepKaHUe MPUKIATHOTO 1
npodeccun. CeueHus | MoayJIst)
MHOTOT'PaHHHKOB CummeTpuss B TMPHUPOJAE, AapXHUTEKType, TEXHHUKEe, B OBITY, B MpPOQecCcHH.
B npodeccuoHanbHbIX | Mcronp30BaHue IBMKEHUN B MPOCTPAHCTBE MPHU PEIICHUH MPOQPECCHOHATBHBIX
3aa4ax 3agau. CeueHus mpusMbl U nupamuabl. [locTpoeHne cedeHHil MHOTOIPaHHUKOB,
UCTIONB3Ysl METOJ| CIIeZIOB. BEINOTHEHHWE BBIHOCHBIX IUIOCKHUX YEepTeXKeH U3
PUCYHKOB IPOCTHIX 00BEeMHBIX (GUryp (BUJ CBEPXY, COOKY, CHU3Y)
Tema 10.9. Cojnepkanne ydeOHOro Matepuana 1
Hunmunnp, ero | llunuaapruyeckas MOBEpXHOCTb, 00pa3yIoIIe IHMINHAPHUUECKON MOBEPXHOCTH, OCh
COCTaBJISIIOLIHE. Ceuenue | IMIMHAPUYESCKON MOBEPXHOCTH. [[MiamMHAp: OCHOBaHUS W OOKOBask MOBEPXHOCTD,
UIHH]IpA oOpasyroliass U OcCh; IUIONIAJb OOKOBOW M TMONHOM MmoBepxHOCTU. M300paxeHue
LWIMH]pa Ha TuiockocTH. Pa3Béprka nnnuHapa. CeueHus: UIMHAPA (IUIOCKOCTHIO,
napauieTbHON WIIH MEePHIeHAUKYISIPHON OCH IIMJIMHIPA)
Tema 10.10. Cojneprkanne yueOHOro Matepuana 1

Konyc, ero cocrasistoniue.
CedeHue KOHyca

Konuyeckas moBepXHOCTh, 00pa3yIolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW ToBepXHOCTH. KOHYyC: OCHOBaHWE W BepIInHA, o0pasyromas U OCh;
TIOIIA/1b OOKOBOM M MOJTHON MOBEPXHOCTH

Tema 10.11.
VYceuennslii konyc. CeueHue
YCEYEHHOTO KOHYCa

Conepxanue yueOHOro MaTeprasia

VYceu€HHbBIN KOHYC: 00pa3yloline ¥ BBICOTA; OCHOBAHHS U OOKOBas MOBEPXHOCTb.
N300paxkeHne KoHyca Ha IUTOCKOCTH. Pa3Béprka koHyca. CedeHus KOHyca
(MJIOCKOCThIO, TApaJUICIbHOW OCHOBAaHHMIO, W IUIOCKOCTBIO, TMPOXOSIIEH depe3

27




BEpILUHY)

Tema 10.12. Cojeprkanne y4eOHOro MaTepuasa 2 1
lap u cepa, ux ceueHus Cdepa u map: ueHrp, paguyc, JuaMeTp; TIOMAAb TOBEPXHOCTH cdepbl. BzanmHoe
pacrioyio)keHre cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N300paxkenue cdepsl, mapa Ha mwiockocTH. CeyeHus mapa
IIpakTnyeckue 3aHATHS 4 1
IIpakTyeckoe 3anaTue 19. OnpeneneHre 60KOBOW U MOJHOW MOBEPXHOCTEN Tel
Bpaienus. Tembr 10.6-10.12
Tewma 10.13. Copepxanne yueOHOro Marepuasa 2 1
[lonsitue 00 oOwveme Ttena. | [louste 06 06BEMe. OcHOBHBIE CBOicTBa 00bEMOB Teil. OOBEM MHUPAMHIEL,
OOBEMBI MHOTOTPAHHHMKOB M | MPU3MBI [IHIHH/PA, KOHyca. O0bEM I1apa U mionaab chepsol
TeJI BpallCHUs
Tewma 10.14. Cogepxanue yueOHOro MaTepuana 2
O06bembl " momany | [Togo6usle Tena B mpocTpaHcTBe. COOTHOLICHUS MEXTY TUIOIIAIIMU MTOBEPXHOCTEN
HOBerHOCTCﬁ HO,Z[O6HBIX T€1 | 1 00BLEMAMH HOIIO6HI)IX TeJl
Tewma 10.15. Cogepxanue yueOHOro Marepuasa -
Komb6unanuu MHOrorpad- | MHOrOrpaHHHK, ONMUCAHHBIA Okono cdepbl. Cdepa, BOUCaHHAS B MHOTOTPAHHUK
HUKOB U TeJl BpPallleHUs WIH B T€JO BpalleHusi. MHOTOrpaHHUK, BIMCAHHBIN B TEJIO BpAILICHHS
Tewma 10.16. IpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKaHue (ColepKaHue MPUKJIATHOTO 2 1
KomOunammu reomerpuyec- | MOAYJIsA)
KHX TeJl Ha MPAKTHUKE Vcnonb30BaHue KOMOMHAIIMI MHOTOTPaHHUKOB U TeJI BpAIlleHUs] HA IPAKTUKE
IIpakTuyeckue 3aHATHS 2 1
IIpakTnyeckoe 3ansitne 20. Ompenenenue OOKOBOM U TOJHOM MOBEPXHOCTEH,
00beMa MHOTOIpaHHUKOB U MX KoMOuHauui. Temst 10.13-10.16
Tema 10.17. Pemenune 3anau. | Conepkanue yueOHOro MaTepuaa - 1
Mnuororpanaukn ¥ Tena | Berumcrnenne  BenwmuuH  (ANTMHA,  yrod, 00BEM, IUIOMAAb  ITOBEPXHOCTH)
BpallleHus reOMEeTPUYECKUX (DUTYp, UCTIONB3Ysl U3yUEHHbIE (POPMYJIIBI U METO/IbI
KonTponbHas pabota
IIpomexyTouHas arrecTanus (IK3aMeH) 36
Bcero: 232

J11s XapaKTepUCTHKU YPOBHS OCBOEHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolre 0003HAYEeHUS:
1. o3HaKOMHTEJbHBIN (Y3HABaHUE paHEee N3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. penpoayKTUBHBIN (BBIMIOIHEHHE JESTEIBHOCTH 110 00pa3ily, HHCTPYKIIMH WU TIOJ pPyKOBOJICTBO);
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3. HpOIIYKTI/IBHI)If/'I (HJ'IaHI/IPOBaHI/Ie H CaMOCTOATEIIbHOC BBIIIOJIHCHHUE ACATCIBHOCTH, PCUHICHUEC HpO6JIeMHBIX Saﬂaq).
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3. YCJOBUA PEAJIMBAIIUUA ITPOI'PAMMBI YYHEBHOTI'O
HPEAMETA

3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzammst mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOwHeTa
MaTEeMAaTUKH.

TexHuueckue cpeacTna:

- KOMIUTIEKT Y€PTEKHOTO 000pYAOBAHMS U MPUCIIOCOOIECHUH JIJIST IMKOJIBLHON JOCKU
(TpeyroJbHUK, TPAHCIIOPTHUD, TUPKYJIIh, TUHEIHKA);

- MOJIENHM JIA M3yYeHHUs TeOMETPUYEeCKHX GUryp (JacTd MeJIoro Ha Kpyre,
TPUTOHOMETPHUYECKUN KPYT, CTEPEOMETPUICCKUI HAOOP, HAOOPHI TEOMETPHUIECKIX
Mojieselt U GUryp ¢ pa3BepTKoi);

JleMOHCTpalMOHHbIE Y4EeOHO-HATJISITHbIE TTOCOOUS:

- KOMILUIEKT MOPTPETOB JIsl opopMIIeHUST KaOHHETA.

3.2. HapopmanuonHoe odecniedyeHue 00y4eHust
[lepeuenb  peKOMEHIyeMBbIX  Y4eOHBIX  u3JaHuM, VIHTepHeET-pecypcoB,
JOTIOJTHUTEIHLHOU JTUTEPATYPHI.
OCHOBHBIE HCTOYHUKH:
1. Amumos L. A., TkauéBa M.A., Konsarun FO.M. u ap. MaTtemaTtuka. Anredpa u
HayaJla MaTeMaTUYeCcKOro aHanu3a. bazoBblil ypoBeHb. DleKTpOHHAsS popMa
yueoHoro nocobust s CI1O — M.: [Ipocsemenne, 2024. Pexxum nocryra:
https://profspo.ru/books/701394
2. Aranacsan JI.C. Martemartuka: anreOpa v Hauajlia MaTeMaTHYECKOTO aHaIN3a,
reometpusi. ['eomerpusi: 10-11 kimacce: 6a30BbI U yri1yOJIeHHBINA YPOBHH /
Aranacsu JI.C. — 13 u3n., crep. — Mocksa: [Ipocsemenne, 2025. — 287c¢.: ui.

30



4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS Y4eOHOI0 MmpeaMeTa

Koutpoais u omeHka pe3yJbTaToOB

OCBOCHUA

00111e00pazoBaTeIHLHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIIbTAThI, HAIIPABJICHHLIC
Ha (I)OpMI/IpOBaHI/IG 06HII/IX KOMHE?TGHHI/II\/’I o pasacijiaM MU TCMaM COACPKaHUA

y4eOHOro MaTepuara.

Oomas/npodeccuonan Pa3znen/Tema Tun OIIEHOYHBIX

bHAsI KOMITETeH U MEepOnpUsITHS

OK 01. Beioupats | Tema 1.1, 1.211-o/c, 1.3, 1.4 II- | TectupoBanue

CIOCOOBI pelIeHus 3a1a4 o/c, 1.5I1-0/c, 1.6, 1.7. YcerHblii onpoc

npodeccHOHATEHOM Tempi 2.1 -2.12, 2.1311-0/c, 2.14. | \faremaruueckuii quxTanT
eATEIBHOCTH Tems: 3.1 - 3.4, 3.511-0/c, 3.6. I[Ipencrasnenune €3yJIbTATOB

8 Temsi 4.1, 4.2, 4311-0/c, 4.4, PeAt pesy

MPUMEHUTEIHHO K NPaKTUYECKUX padoT

Pa3JIMIHBIM KOHTCKCTaM

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Teme1 6.1- 6.4, 6.5I1-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Temur 7.1- 7.7, 7.8 I1-0/c, 7.9 -
7.15,7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Tems1 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 I1-0/c, 9.6 - 9.9.

P10 IT-o/c

3amura
IIPOEKTOB

WHAUBUAYAJIbHBIX

KonTponbhas padora
Brinonnenune 3aJaHuN

HpOMCXCYTOqHOﬁ aTTeCTalnu

OK 02. MHcnons3oBaThb
COBPEMEHHBIC  CPEJICTBA
ITIOMCKA,
HHTEpIpeTali  UHPOP-
MaIi, 1 HHGOpMaIHOH-

aHaJIn3a n

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-
o/c, 1.5I1-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnl 3.1 - 3.4, 3.5I1-0/c, 3.6.
Temse1 4.1, 4.2, 4.311-0/c, 4.4.
Tewmsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.

TectupoBanue

VYerHbll onpoc
MareMaTuyecKuil TUKTaHT
[IpencraBnenue  pe3yibTaToB
MPAKTUYECKUX padoT

HBIE  TEXHONOTHH  JUIA | T 6.1- 6.4, 6.511-0/c, 6.6 - 3amura WH]IUBUTyaTbHBIX
BBITIOJTHCHUS 37139 | 6.8 6.9 [T-o/c, 6.10. TIPOEKTOB
npodeccnoHanbHOM Temsr 7.1- 7.7, 7.8 Tl-o/c, 7.9 - KonTponbnas padora
JIeSITEIbHOCTHU 7.15,7.16 I-o/c, 7.17. Brmmonnenne 3aJaHIH
Tewmsr 8.1, 8.2, 8.3[1-0/c, 8.4. IPOMEKYTOUYHOM aTTeCTaluu
Tewmsl 9.1, 9.2 [1-0/c, 9.3, 9.4,
9.5 I-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 03. [IlmanupoBare | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II- | TectupoBanue
u peanusopwiBath | 0/C, 1.511-0/c, 1.6, 1.7. YcTHBII onpoc

cobcTBeHHOE Tpodeccu-
OHAJILHOE M JIMYHOCTHOE
pasBUTHE, IPEATIPUHUMA-
TENILCKYI0 JIESITEIBHOCTh
B npodeCCHOHATBHON
chepe,
3HAHHUSA TI0 TPABOBOU H
(MHAHCOBOW TPaMOTHOC-
TH B Pa3ITHYHBIX

HCIIOJIB30BaTh

Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temsr 3.1 - 3.4, 3.511-0/c, 3.6.
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9.
Tewms! 6.1- 6.4, 6.5I1-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 -
7.15,7.16 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 T1-o0/c, 9.3, 9.4,

MaremaTtudeckuii JUKTAHT
[IpencraBnenue pe3yJIbTaToOB
MPaKTUYECKUX padoT

3ammra
MPOEKTOB

WHAUBUAYAJTbHBIX

KonTponbhas pabota
Brinonnenune 3aJJaHuN
MPOMEXKYTOUHON aTTECTaluU
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JKU3HCHHBIX CUTyalusIX

9.5 I1-0/c, 9.6 - 9.9.
P10 IT-o/c

OK 04. DddexrtuBHo
B3aHUMOJICHCTBOBATh u
paboTarh B KOJUICKTUBE U
KOMaHJie

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-
o/c, 1.5I1-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnl 3.1 - 3.4, 3.5I1-0/c, 3.6.
Temse1 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.511-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Temer 7.1- 7.7, 7.8 I1-0/c, 7.9 -
7.15,7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3,9.4,9.5
IT-o/c, 9.6 - 9.9.

P10 IT-o/c

IIpencraBnenue  pe3yibTaToB
MIPaKTUYECKUX padoT
3amura UHAUBUTyaIbHbBIX

ITPOCKTOB

OK 05. OcymecTBusith
YCTHYI0 U IHUCBMEHHYIO
KOMMYHHUKAIUIO Ha
roCyJapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu
C y4eToM 0cCOOEHHOCTEMH
COILIMAIILHOTO u
KYJIbTYPHOI'O KOHTEKCTa

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-
o/c, 1.5I1-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnl 3.1 - 3.4, 3.5I1-0/c, 3.6.
Temsei 4.1, 4.2, 4.311-0/c, 4.4.
Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.511-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Temur 7.1- 7.7, 7.8 I1-0/c, 7.9 -
7.15,7.16 IT-o/c, 7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3,9.4,9.5
IT-o/c, 9.6 - 9.9.

P10 IT-o/c

TectupoBanue
VYerHbll onpoc
MaremaTuueckuid JUKTAHT
[IpencraBienne  pe3yibTaToB
MPaKTHYECKUX padoT
3amura VHJIUBUYaIbHBIX
IIPOEKTOB
KonTponbhas padora
Brinonnenune 3aJaHuN

MIPOMEXKYTOYHOM aTTECTALNKU

OK  06.
IpakJaHCKO-IaTPHOTH-
YECKYIO
JI€MOHCTPHPOBATH

OCO3HAaHHOE IIOBEICHHE

[IposBisTH

MTO3UIIHIO,

Ha OCHOBE TpPaJAUIMOH-
HBIX POCCUMCKHX
JTyXOBHO-HPaBCTBEHHBIX
IICHHOCTEH, B TOM YHCIIC
C y4€TOM TapMOHM3ALHNU
MEKHAITUOHATBHBIX u
MEKPEIIUTUO3HBIX

OTHOILLIEHUH, NPUMEHATH
CTaHJIapThl AHTUKOPPYI-

OUOHHOTI'O ITOBECACHUA

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-
o/c, 1.5T1-o/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Tewmsr 3.1 - 3.4, 3.5I1-0/c, 3.6.
Temsr 4.1, 4.2, 4.311-0/c, 4.4.
Tewmsr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9.
Tewmsl 6.1- 6.4, 6.5I1-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Tewmsr 7.1- 7.7, 7.8 11-0/c, 7.9 -
7.15,7.16 I1-o/c, 7.17.

Tewmsr 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 T1-0/c, 9.3,9.4,9.5
IT-o/c, 9.6 - 9.9.

P10 IT-o/c

YeTHBII onpoc

[IpencraBnenue pe3yIbTaTOB
MPAKTHYECKUX padoT

3ammra VHJIMBUYaIbHBIX
IIPOEKTOB
Brmmonnenne 3aJaHIH

MPOMEKYTOYHOM aTTECTAlMKU

OK 07. CopgeiictBOBaThH
COXPAHEHUIO

Tema 1.1, 1.2TT-o/c, 1.3, 1.4 II-
o/c, 1.5I1-o/c, 1.6, 1.7.
Temer 2.1 - 2.12, 2.1311-o/c, 2.14.

TectupoBanue
YceTHBI onpoc
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OKpYKaroleun cpensbl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HAHUSA

00 M3MEHEHUU KIIMMaTa,
MPHUHIUIIBL OEPEKITUBOTO

Mpou3BOACTBA, A dek-
TUBHO JICHICTBOBaTh B
Ype3BbIYAITHBIX
CUTYaIUIX

Temsl 3.1 - 3.4, 3.5I1-0/c, 3.6.
Teme1 4.1, 4.2, 4.311-0/c, 4.4.
Temsl 5.1-5.4, 5.5 IT-0/c, 5.6 -5.9.
Temr1 6.1- 6.4, 6.5I1-0/c, 6.6 -
6.8, 6.9 I1-o/c, 6.10.

Temur 7.1- 7.7, 7.8 I1-0/c, 7.9 -
7.15,7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.
Temer 9.1, 9.2 I1-0/c, 9.3, 9.4, 9.5
IT-o/c, 9.6 - 9.9.

P10 IT-o/c

Maremarudeckuii TUKTAHT
IIpencraBnenue  pe3yibTaToB
MIPaKTUYECKUX padoT

3amura

ITPOCKTOB

HHAWBUAYAJIbHBIX

KontponpHas padora
3aJaHui
MIPOMEKYTOUYHON aTTECTAIlUN

Brinonnenue
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5. METOAMYECKHUE PEKOMEHJAILIMHU 110 OPIrAHM3AIIUAN
N3YYEHUSA YYEBHOI'O ITPEJMETA

5.1 Meroauuyeckne peKOMEHAAUN NPENnoAaBaTe/ 10

Y4eOHBIM TUTAHOM Ha U3Y4YeHHE  00S3aTeNbHOTO Y4eOHOTO TpeaMera
OTBOJUTCSA 2 cemecTpa. YueOHas paboTa mpoBOAUTCS B (opme ayIuTOPHBIX
3aHATHI: TeopeTndeckux — 132 yaca, mpakTHYECKuX 3aHATUM — 64 4YacoB H
CaMOCTOSITeNIbHOM paboThl — () yacoB.

B cootrBerctBun ¢ TpedoBanusimu PI'OC CIIO no cneumanmbHOocTH 26.02.05
JKCIIyaTalus CYAOBBIX JHePreTHYecKHX YCTAHOBOK B IEJISIX peaau3aluu
KOMIIETEHTHOCTHOTO TOJAXOAa MpeIyCMaTpUBaeT IIUPOKOE HCIOJIb30BaHUE B
00pa30BaTeNbHOM TIPOIIECCE AKTUBHBIX W MHTEPAKTUBHBIX (DOPM TpPOBEACHHUS
3aHATHUU.

Ilepeuenv mem 3anamuii, peanu3yemvlx 6 AKMUGHOI U UHMEPAKMUBCHOIL

dopmax

Ne HaumeHoBaHue TeM DopMbl 00yUeHHS

1 |HaxoxneHue 3HaueHui jorapugma mno MeTto paboThl B MaJIbIX Ipynmax
IIPOU3BOJILHOMY OCHOBaHUI0. [lepexos oT ogHOrO
OCHOBaHUS K Apyromy. Beruncienue u cpaBHeHHe
norapudmos. JlorapudpmupoBanue u
IIOTEHIIMPOBAHUE BbIpaKeHU. Pemenne
NPUKIIAAHBIX 331a4. Perienue norapupmMudeckux

YpaBHEHUM.
2 | Ilpumepsl wucnonp3oBaHus NpOM3BOAHOW i | IHTepakTUBHOE 3aHATHE
HAaxO0KJICHUs HaWJIy4dlIero peuenus B

IIPUKJIAIHBIX 3a1adax. Bropas mpousBoaHas, ee
reoMeTpuueckuidi 1 (U3HYECKUH  CMBICI.
HaxoxneHnne  ckopocth  ans  Ipolecca,
3a1aHHOTO (POopMYJIOH U TpadUKOM.

3 | IlpumeHenue  wuHTErpasa K  BbIUYHMCICHHUIO | MeToa paboThl B MalbIX TPYMIIax
(hU3UYECKUX BEIMYMH U TIJIOMIA EH.

4 | CoObITHE, BEpOSITHOCTH COOBITHA, ClOXKEHHE U | Pa300p KOHKPETHBIX CUTyalui

YMHOXEHHE  BEPOSITHOCTEH. IlonsiTe 0
HE3aBUCUMOCTH COOBITHIA. JuckperHas
Clly4aliHas BEJIMYMHA, 3aKOH €€ PacCIpeleIcHHUs.
UYucnossle XapaKTEPUCTUKH JUCKPETHOMN

Cly4dailHOM BenuuuHbl. [loHsAiTHE O 3aKoHE
OOJIBIINX YHCE.

5 | IlpeacraBnenue AaHHBIX(TAOMUIBI, quarpammbl, | Pa30op KOHKpETHBIX CUTYyaIuil

rpadukn), reHepajbHas COBOKYITHOCTb,
BBIOOpKaA, cpeaHee apu(pMeTH4ecKoe, MeIuaHa.
ITonsatue 0 3agadax MaTeMaTHYeCKOM

CTaTUCTHUKH. PermieHue MPAKTUYCCKUX 3aaady C
IMPUMCHCHUCM BCPOATHOCTHBIX MCTOA0B.

Ha INPAKTHUYCCKHUC 3aHATHA BBIHOCATCA BOIIPOCBI B COOTBCTCTBHU C
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TEMaMH TEMAaTHYECKOro IlaHa  00si3aTenbHOro ydeOHoro mnpenmera. llenn
MPAKTUYECKUX 3aHATUN: 3aKPETUIEHNE U3YUYEHHOTO Marepuana U KOHTPOJIb 3HAHUU
Y YMEHHUM.

5.2 Meroauuyeckune peKOMEHIAUM 111 KYPCAHTOB

3aHATHSA TPOBOAATCS B COOTBETCTBUU C YYEOHBIM IIJIJAHOM U PACHUCAHHMEM,
Opd 5TOM HAa CaMOCTOSITETBHYIO TIOATOTOBKY IPOrpaMMON  00s3aTebHOTO
yaebHoro npeamera otBoautcs 0 yacoB. J[aHHOE BpeMsl CTYJEHTHI IUIAHUPYIOT 1O
UH/IMBUIYaIbHOMY IUIaHY, OPUEHTHUPYSCh Ha MepeueHb KOHTPOJIBHBIX BOIPOCOB
(m. 6.1.) 1 ciMcoK y4eOHOM TUTEPATYPBI, PEKOMEHYEMbII B KAYECTBE OCHOBHOW H
nononHutenbHOU. CamocTosdTenbHas padoTa CTYACHTOB peanu3yercss IoJ
PYKOBOJICTBOM TpenojaBareisi (KOHCYIbTallud, TOMOIIb B TIOATOTOBKE K
OPaKTHUYECKUM M JOMalIHUM paboTaM W Jp.) W HHAUBUAYaIbHYIO pPaldOTy
CTYIEHTA, 3aKJIFOUAIOLIYIOCS B BBIIIOJIHEHUU IPAKTUUECKUX padoT.

JInsi Kad4ecTBEHHOrO0 OCBOCHUS 00s13aTeNIbHOr0  y4eOHOro MpeaMeTa
CTYJIEHTaM HEOOXOJUMO TMOCEIIaTh ayIUTOPHBIC 3aHATHS, BHIMOIHATE CICIYIOIIHE
TpeOOBaHMS.

B cemecTtpax oOy4aronuiics 10IKeH BBITTOJTHUTS:

—  BXOJHOW KOHTPOJIb,

— BbINIOJIHEHHE 64 yaca MpakTUYECKUX padoT;
— 4 KOHTpOJBbHBIE PAOOTHI;

— 2 IpOMEXYTOYHBIX aTTECTALUU.
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6. @opMbl TeKylIero KOHTPOJSI YCIHEBAEMOCTH M INPOMEKYTOYHOM
arrecTanuu 00y4aouuxcs

6.1. IlepeyeHb BONPOCOB K 3a4€Ty K IK3aMeHY

Bonpocsl npomexyTOUHOM aTTecTauuu
1 CEMECTP

1. IlpuBeaute mpuMep BBIMOIHEHUS APUPMETHUECKUX AECUCTBUN HAJ YHUCIIaMHU,
coueTasi yCTHbIE U TUCbMEHHbBIE TPHEMBI.

2. TlpuBenutre mnpuUMep HAXOXKACHHUS MNPUONMKEHHBIX 3HAYEHUW BEIMYUH U
NOTPENIHOCTEH BbIYKMCICHUNM (aOCOMIOTHOM M OTHOCHUTENbHOM); CpaBHEHHE
YUCJIOBBIX BBIPAKECHU.

3. CdopmynupyiiTe onpeaeneHnus KOpHs U CBONCTBA KOPHEH.

4. IlpuBeaute mHpUMEpPHl BBIUMCIEHUS W CpPaBHEHUs KOPHEH, mpeoOpa3zoBaHue
YHUCJIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJIEPKAILINUX PAJIUKAIIBIL.

5. IIpomeMOHCTpUpYHUTE PEIIEHUE UPPALUOHAIBHBIX YPABHEHH.

6. ChopmynupyiiTe onpeereHue CTENeH! ¢ AeCTBUTEIbHBIM [TOKA3aTEIEM.

7. IlponeMOHCTpUPYHTE HAXOXIACHUE 3HAYCHUM CTENEHH, UCIHOJIb3Ysl IpHU
HEOOXOJMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.

8. OObscHUTE 3amMChbIBAHUE KOPHS N-H CTENEHU B BUJIE CTENEHH C APOOHBIM
MoKas3aresieM U Hao0O0poT.

9. Chopmynupyiite CBOICTBA CTEIECHEH.

10.IlpuBenure mpumep NpeoOpa3OBaHUsl YHMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coJiepKallluX CTENEHHU, MPUMEHSIS] CBOICTBA.

11.ITporemMoHCTpUpPYHTE BBIMOIHEHUE TPEOOPa30BAHUN BBIPAKCHHM, TPUMEHEHHE
dbopMyI1, CBA3aHHBIX CO CBOMCTBAMHU CTEIICHEH U JTorapu(dMOoB.

12.00bscHUTE IPUMEHEHUE PATUAaHHOTO METO/Ia U3MEPEHUS YTIIOB BPAIICHUS U UX
CBSI3H C TPALYCHON MEpOH.

13.Copmynupyiite omnpeneseHuii TPUTOHOMETPUUYECKUX (QYHKIHUN sl YTJoB
MOBOPOTa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJbHUKA U OOBSICHUTE HX
B3aMMOCBSI3H.

14.1IponeMOHCTpUpPYHTE TPUMEHEHUE OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB
JUTS] BBIYMCTICHUS] 3HAYCHUN TPUTOHOMETPUUECKHUX (DYHKIIHH 110 OJTHON U3 HUX.

15.1TpoaemoHcTpUpyiiTe MIPpUMEPHI MIPUMEHEHHUS OCHOBHBIX dbopmy
TPUTOHOMETPUM: (POPMYJIBI CIIOKEHUS, YJBOEHUS, NPEoOpa3oBaHUsS CyMMBI
TPUTOHOMETPUUECKUX (DYHKIMM B MPOU3BEJCHUE U MPOU3BENCHUS B CYMMY U
NPUMEHEHUE TIPU BBIUKUCIECHUN 3HAUYEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YOPOUIEHUS €TrO.
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16.Chopmynupyiite onpeaeiaeHus: apkCuHyca, apkKKOCHHYCa, apKTaHT'€Hca Ynca.
17.Chopmynupyiite omnpeneneHue (YyHKIUHM, ONPEACICHUE MPUHAIC)KHOCTH
TOUKH rpaduky QyHKIUH.
18.IIpoeMOHCTpUpYIITE HAXOXKICHHE 00JIaCTH ONpe/IesIeHUs] U 00J1acTH 3HAYCHUI
GbyHKIUH.
19.11IpopemMoHCTpUpyHTE BBITIOJIHEHUE TTpeoOpa3oBaHuil rpaguka GyHKIIH.
20.ITponeMOHCTpUpYHTE BBIUMUCICHHE 3HAYCHUN (QYHKIUNA 1O  3HAYCHUIO
apryMeHTa ¥ OIpeesIeHHE MOJI0KEHUS TOUKU Ha Tpaduke Mo ee KOOpAUHATAM U
Ha000POT.
Bonpocsl npomexyTOUHOM aTTecTauuu
2 CEMECTP

1. IlponeMoHCTpUpylTE  peIICHHE  TMOKA3aTeNbHbIX U  JOrapu(PMUUYECKUX
YPaBHECHUM.

[IponeMOHCTPUPYUTE MMOHATUE TIPEAEIIA TOCTEA0BATEIBHOCTH.

ChopmynupyiiTe onpenesieHre MPOU3BOTHOM.

ChopmynupyiiTe MEXaHUUECKUN U TEOMETPUYECKUM CMBICI MPOU3BOTHOM.
[IpoieMOHCTpHUPYITE COCTAaBIIEHUE YPaBHEHUS KacaTelbHOM B OOIIEM BUJIE.
Chopmynupyiite npaBuiia u Gopmyisl 1udGepeHnpoBaHus.
[IponeMoHcTpupyiiTe HccienoBanre GyHKINH, 3a1aHHON (HOPMYJIOi, ¢
TTOMOIIBIO POU3BOJHOM.

Nk WD

8. IIpopeMoHCTpHUpyWTE NTPUMEHEHUE TPOUZBOAHOM JJIs1 PELICHUS 3a/1a4 Ha
Hax0X/ICHUE HAauOOJIbIIIET0, HAMMEHBIIIETO 3HAUCHUS.

9. ChopmynupyiiTe NOHITHE UHTETpaIa U IEPBOOOPA3HOM.

10.CopmynupyiiTe mpaBuia BEIYUCICHUS ITIEpBOOOPa3HOI 1 TeopeMbl HproToHa—
JleitbuwMIIA.

11.ITIpogeMoHCTpUpYyITE pElIEHUE 3a/1a4 HAa IPUMEHEHUE UHTErpata s
BBIYHCIICHUS] PU3NYECKUX BETUYHMH U IJIOMIAIEH.

12.Chopmynupyiite mpaBuia KOMOMHATOPUKU, TPOJAEMOHCTPUPYITE NPUMEHEHHE
MIPU pPEIIeHUU KOMOUHATOPHBIX 3a71a4.

13.CopmynupyiiTe OCHOBHBIE MOHSITUSI KOMOMHATOPUKHU: pa3MEIIEHUS,
COUeTaHus, IEPECTaHOBKA U (DOPMYJIBI JJISI KX BHIYMCIICHHUS.

14.ITponemonctpupyiite hopmyny bunoma HetoTona u tpeyronsaukom [lackars.

15.ChopmynupyiiTe KIacCUYECKOE OMPEIETICHIE BEPOSITHOCTH, CBOMCTBA
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

16.CopmynupyiiTe u npuBEIUTE JOKA3ATEIHCTBO MTPU3HAKOB B3aUMHOTO
pACOJIOKEHUS MPSIMBIX U TIJIOCKOCTEH.

17.1IpoageMOHCTPUPYUTE HA YEPTEIKE U MOAETSAX PA3IMYHBIE CIIydYar B3aUMHOTO
pACOJIOKEHUS MPSIMBIX U TIJIOCKOCTEMN, apTYMEHTUPYUTE CBOU CYKICHUS.
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18.Cdhopmynupyiite onpenenacHus, IpU3HAKU U CBOMCTBA MapaieIbHbIX U
MEPHEHIUKYJISIPHBIX TJIOCKOCTEHN, ABYTPAHHBIX U JTMHEHHBIX YTJIOB.

19.1IpogeMOHCTpUPYUTE TPUMEHEHHE TPU3HAKOB U CBOMCTB PACTIOJIOKEHUS
IPSAMBIX U TUIOCKOCTEN IIPU PELICHUH 3a1a4.

20.ITpogemoHCcTpUpYiiTE N300paKEHHE HA PUCYHKAX U KOHCTPYUPOBAHUE HA
MOJENSAX NEPHEHANKYISAPOB U HAKIOHHBIX K INTIOCKOCTH, MPSAMBIX,
napajieIbHbIX IUIOCKOCTEN, YTII0B MEXTY TIPSIMOM U MJIOCKOCTHIO U 000CHYHTE
MTOCTPOCHMUSI.

21.1TponeMOHCTpUPYHTE HAXO0KACHUE PACCTOSIHUAS OT TOUYKHU 0 TUIOCKOCTH, OT
PSAMOU 10 TUIOCKOCTH.

22.ChopmynupyiTe NOHATHE MapaNIEILHOTO MPOSKTUPOBAHUS U €TI0 CBOMCTBA.

23.ChopmynupyiiTe onMcaHue U XapaKTePUCTUKA PA3TUYHBIX BUOB
MHOTOI'PAaHHHUKOB, IEPEUUCIUTE X HIEMEHTBI U CBOMCTBA.

24 I1lpoaeMoHCTpUpYIiTE N300paKEHNE MHOTOI'PAaHHUKOB U BBIIIOJIHEHNE
IOCTPOEHHUS Ha N300paKEHUAX U MOJEIISIX MHOTOIPaHHUKOB.

25.1TpoieMOHCTpUPYHTE pa3BEPTKU MHOTOIPAHHUKOB, OOBSICHUTE BHIUMCICHUE
TJTOIIAJEH TTOBEPXHOCTEM.

26.1TpoieMOHCTpUPYHTE TOCTPOCHUE TPOCTEUIINX CEUCHUM KyOa, MPU3MBI,
MAPaAMHUIBI.

27.1lpoaeMOHCTPUPYIUTE BUJIBI CAMMETPHI B IPOCTPAHCTBE, CHOPMYITUPYHTE
OIIPENIEIICHNS U CBOMCTBA.

28.1IpogemMOHCTpUPYWUTE IPUMEHEHNE CBOMCTB CUMMETPUU IIPU PELICHUU 3a1a4.

29.I1lpogemMoOHCTpUpPYITE BUIBI TEN BpalleHUs, CHOPMYIUPYUTE UX ONPENEIICHUS U
CBONCTBA.

30.IIpogeMOHCTpUPYITE PENIEHHE 33/1a4 HA TOCTPOEHUE CEUEHU, BBIUUCIIEHNE
JUTMH, PACCTOSIHUM, YTJI0B, TTOIIACH.

31.IIponeMoOHCTpUpPYHTE IPUMEHEHUE CBOMCTB CUMMETPUU NIPH PELIEHUH 3a7a4 Ha
TeJa BpalleHus, KOMOUHAIIUIO Tell.

32.CopMynupyiiTe MOHITHE TUIOMIAIN U 00beMa, aKCMOMBI U CBOMCTBA.

33.IIpogeMOHCTPUPYUTE PENICHHE 3a/1a4 HA BEIYMCICHUE TIOMIAAEH TNIOCKUX
¢Guryp ¢ npUMEHEHHUEM COOTBETCTBYIOIUX POPMYIT U (PAKTOB U3 IIIAHUMETPHH.

34 TlponeMoHCTpUpYHTE pelIeHUE 3a/1a4 Ha MPUMEHEHUE (DOPMYJT BEIUUCIICHUS
00BEMOB.

35.IIponemoHcTpHpyiiTe IpUMeHEeHHEe (HOPMYIT sl BBIYMCIICHUS TUIOIIA 1
MIOBEPXHOCTEH MHOTOI'PAHHUKOB U TEJ BPAICHUS.

36.1IponeMOHCTpUpPYITE PELICHHE 3a/1a4 HA BBIYMCIICHUE TJIOIIAEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEII.

37.ChopMynupyiTe MOHITUE BEKTOPA.
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38.1IpoaeMOHCTpUpYITE CBOMCTBA BEKTOPHBIX BEJIMYMH, ITPABUIIA PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUIIA HAXOXKICHHUS KOOPAUHAT
BEKTOpa B IPOCTPAHCTBE, TpaBUiia JEUCTBUI C BEKTOpaMHU, 3aJJaHHBIMU
KOOpJAMHATaAMH.

39.IIponeMoHCTpUpPYHTE TPUMEHEHUE CKATIIPHOTO MPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHHMS MPSIMOU U TJIOCKOCTH, IPUMEHEHUE TEOPUU TIPU

PCIICHHUHU 3a1a4 Ha IICfICTBPISI C BCKTOpaMH, KOOpI[HHaTHLIﬁ MCETOO, IPUMCHCHUC

BCKTOPOB IJII BIYUCIICHUS BCIIMYHUH YIJTI0OB H paCCTOHHHﬁ.
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