MuHHCTEPCTBO CENbCKOro xo3sicTBa PO
MuuypuHckui (rimran
(enepanbHOro rocyapCcTBEHHOTO OI0PKETHOTO 00pa30BaTEeIbLHOTO YUPEXKACHHUS BEICLIETO 00pa30BaHuUs
«bpstHCKHI rOCYAApCTBEHHBIN arpapHblii YHUBEPCUTET»

PABOYASA MTPOI'PAMMA
y4eOHOro nmpeamera
OVYII.03 MaremaTnKa

CnenuanbHOCTB
15.02.06 MoHTax 1 TeXHUYECKas SKCILTyaTalHs XOJIOAUIbHO-
KOMIIPECCOPHBIX MAIIMH U YCTAHOBOK (TI0 OTPACIISIM)

Bbpsiack, 2021



BbK 74.57

P13
CornacoBana: PaccmoTpena u YTBep:kaao:
PeKOMeH/I0BaHA:
3aB. 6ubmuoTexoit MK 3am. IupeKTopa o yueOHoi
o01eo0pa3oBaTeIbHBIX pabore:

# Wmstorenxo C.H. JUCIIUILINH

_7:7_; = i i
TTporokon Ne .7 ezZZzzz~*1lanackuna JLA.

«dp » P~ 2021r. or«df» 25 2021r.

P13

(K &2y O5 2021 1.

ITpencenarens [IMK:
:54‘7/2 Enam B.B.

Pa6ouyast nmporpamma yue6Horo mpeamera OVYI1.03 Martemaruka / Coct. A.
B. [embsHoB. - bpsinck: Muuypunckuit pumman ®I'bBOY BO bpsuckuii ['AY,
2021. - 34 c.
Pabouas mporpamma yuebnoro npenmera OVIIL.03 Maremaruka pa3padoTtaHa
B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC cpeanero obmiero odpazoBanus, [Ipukaza
29.06.2017 r. Ne 613 O BHecenun uzmenenuii B ®I'OC COO, ¢ yuerom [IpumepHoit
porpaMMbl TUCHMIUIMHBI «MaTemaTuka: airedpa W Hadajla MaTeMaTHU4ecKOro
ananuza; ['eomeTpusi» mjisi mpodecCHoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3aIui,
pexoMenaoBaHHON PI'AY «OUPO» ot 21.07.2015 r.

Opranmzanusi-pazpadborunk: Muuypunckuit punman @I'bOY BO
bpsackuiit TAY

[TeyaTaeTcst o penIeHNI0 METOAMYECKOT0 coBeTa MUUypHUHCKOTO (hriraia
®OI'bOY BO bpsuckuit 'AY

bbK 74.57

© JlempsinoB A.B., 2021
© Muuypunckuii punuan ®I'bOY BO
bpsackuii 'AY, 2021

2



COJIEP)KAHME

TTOSICHUTEITBHAS BATTHCKA. . .\ e vveneeeeeeeeneenaeensentenaeente e eneeneenneeneennennenns
OO1mas XapaKTePUCTUKA YICOHOTO TTPEAMETA . ...vnveneeenrenneneeneenneennennennnns
MecTo yu4eOHOTO MPEAMETA B YICOHOM TITAHE . ... uveeeeenneeenneenneennneanneannnn.
Pe3ynbpTaTbl OCBOCHUS YUEOHOTO TIPEIMETA. .. e ueeneeneeeneeneenneeneennenneaneannenns
CoaepKaHNUE YUECOHOTO TIPEIAMETA .. euuuevennteeennneennneeeenneeennneeannneeanneeennns
TeMaTUUECKOE TUTAHUPOBAHME . . ... .vvvvvteeeeeeeeeeeesennnnnnntaeeeeeeeeeennnnnnnnnnnns
XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOM NEITEIbHOCTH O0YyYAIOIIUXCA. ... . ..

Y4ebHO-MeTOANUECKOE U MaTePUATBLHO-TEXHUYECKOE 00ECIIEYeHHE MPOTPaMMBbI
DA (5103 2 (0] 100 0101531 0 1 i

] 171 0T 1 1) T

KoHTposb 1 oLleHKa pe3ysIbTaTOB OCBOEHUS YUEOHOIO MIPEAMETA ...'vveneennenn ..


file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark3
file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark4
file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark6
file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark24

HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOro mnpenmera MaremaTuka NpelHa3HAYeHA IS
U3Y4YeHUs] MaTeMaTUKU B MpodecCUOHATBHBIX 00pa30BaTENbHBIX  OpraHu3alusX,
peanu3yronmx o0pa3oBaTeIbHyIO MPOrpaMMy CpeIHETo o0IIero o0pa3oBaHus B IIpeenax
OCBOEHHSI OCHOBHOM oOpazoBarenbHOil mporpammbl (OOII) CIIO Ha 06a3e OCHOBHOIO
o011ero 00pa3oBaHus MPH MOATOTOBKE CIICIIUATNCTOB CPETHETO 3BEHA.

Pabouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero oo61Iero
o0Opa3oBaHUsl, MPEABABISAEMBIX K CTPYKType, COJEP)KaHUIO U pe3yibTaTaM OCBOCHHS
yuyeOHoro npeamera Marematuka, B cootBeTcTBUM ¢ [Ipukazom 29.06.2017 r. Ne 613 «O
BHeceHnn u3MeHeHnii B ®I'OC COOy», c¢ yuderom Pekomenpanuii mo opraHuzaluu
MOJIYYCHHST CpeaHero ooOmero oOpa3oBaHHsS B Mpeaeiax OCBOCHHS 00pa30BaTEIbHBIX
IpOrpamMM CpeaHEero Mpo(ecCHOHANBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOMIETro
obOpazoBanusi, [IpumepHoil mporpammbl 00111€00pa30BaTEIbHON YyUEOHOM JTUCITUTUTMHBI
«MaremaTtuka: anreOpa W Hayaja MaTeMaTHUYECKOro aHanmus3a; [eomeTpus» Juis
npodecCHOHANIbHBIX 00pa30BaTeIbHBIX Opranu3aiui, pekoMeHaoBanHas OI'AY «OUPO»
ot 21.07.2015 r.

Conepxanue pabouedt mporpamMmbl MaremaTtvka HampaBiICHO Ha JOCTHXKEHHE
CIICIYIOIINX LEIICH:

- obecrnieueHue  CPOPMHUPOBAHHOCTU  MPEJCTABICHUHA O  COLUAIIBHBIX,
KyJIbTYPHBIX U HCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MaTeMATHUKH;

- obecrnieueHue CGHOPMUPOBAHHOCTUA JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIILICHHUS;

- obecrieueHre CHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOJYYCHHBIC 3HAHUS
TIPY PEIICHUH Pa3TMYHbBIX 3a/1a9;

- obecnieueHue chOpMUPOBAHHOCTHU TMPEJICTABICHUN O MaTeMaTHKE KaK YacTH
00111e4eI0BeUeCKON KyIbTYPhl, YHUBEPCATHHOM S3bIKE HAYKH, MO3BOJISIOIIEM OIMUCHIBATH
U U3y4aTh peajbHbIC MPOIECCHI U SIBJICHMUS.



OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

Matematuka siBisieTcsi QyHIaMEHTaIbHBIM Y4€OHBIM IPEIMETOM CO CIIOKUBIIUMCS
YCTOMYMBBIM COJIEP>)KaHUEM U OOIIMMHU TPeOOBAaHUSAMH K IOJATOTOBKE O0yYaIOLIUXCA.

OOmue nenu wM3y4eHUs] MaTEMATUKU TPAAMIMOHHO pEalIn3yloTCsd B YEThIpEX
HaIpPaBJICHUSX:

e oO0mee npeacTaBiaeHue 00 UAESIX U METOJaX MaTEMaTHKY;

® HMHTEJUIEKTYaJbHOE PAa3BUTHE;

® OBJIa/ICHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

® BOCIIUTATEJILHOE BO3/IEHCTBUE.

N3ydyenne maremMaTuku Kak MpOPUIBHOTO 00I11e00pa30BaTENbHOTO Y4eOHOTO
peaMeTa, YYUTHIBAIOLIETO CHEU(PUKY OCBAWBAEMBIX OOYYAIOMIMMHKCS CIENUaIbHOCTEH
CIIO, obecrieunBaeTcs:

e BBHIOOPOM PA3TUYHBIX MOJXO0B K BBEJICHIUIO OCHOBHBIX TTOHATHH;

e (QopmupoBaHMeM  CUCTEMbl  Y4eOHBIX  3aJaHUl,  O00eCIEeYUBAIOLINX
3¢ (EeKTUBHOE OCYILIECTBICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e o0oraiieHueM CHeKTpa CTUJICH yd4eOHOM AESITETbHOCTH 3a CUET COTJacOBaHUs
C BeOyIIUMU JIEATEIbHOCTHBIMH  XapaKTePUCTHKaMH  BBIOpaHHOW  mpodeccuu
(crenManbHOCTH).

[IpopunbHas cocraBisronias oOTpa)kaeTcsi B TPeOOBaHUAX K MOATOTOBKE
00yYaroIMXCcs B YaCTH:

e 00wl cHUCTEMBbl 3HAHUM: COJEPKATENbHBIE MPUMEPHl HMCIOJb30BaHUS
MaTeMaTHYeCKUX HJIeH U METOA0B B MPO(eCCHOHAIBHOM e TENbHOCTH;

® yMEHHUI: paznuuMe B YPOBHE TpeOOBaHUM K CJIOXKHOCTH HPUMEHSEMBIX
JITOPUTMOB;

® MPAKTUYECKOTO WCIOJB30BaHUS TNPUOOPETEHHBIX 3HAHUA W YMEHUM:
WHIUBUIYAIbHOTO y4eOHOro OmNbITa B TOCTPOCHHM MATEMATHUYECKUX MOJEIEH,
BBITMIOJTHEHUH UCCIIEI0BATENbCKUX TPOEKTOB.

Takum o0pa3zoMm, peanu3anus CoJep)KaHUs YYEOHOro MpeAMeTa OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUeOHOH paboThl, 3aBUCSIIMX OT
npoduas npodecCHoHATBLHOTO O0pa3oBaHHUsS, IIOJYYCHHUS OIBITa HCIOJIB30BAHHS
MaTeMaTHUKd B COJEPKATENIbHBIX M TPOPECCHOHATBHO 3HAYUMBIX CHUTyalUsX II0
CPaBHEHUIO ¢ (HOPMATILHO-YPOBHEBBIMH PE3yJIbTATUBHBIMHU XapaKTEPUCTUKAMU OOYyUEHUSI.

Copepxanue ydeOHOro mpenMera pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
CoJIepKaTeIbHBIMU JIMHUSAMU 00YyUEHHUsI MaTEMaTHKE:

1. anreOpanueckas JTMHUS, BKIIOYAIOIIas CUCTEMATU3ALMIO CBEICHUM O YHCIIax;
U3y4YeHUE HOBBIX U O0O0OILEHHE paHee HM3YyYEHHBIX omnepanuii (BO3BeJACHHE B CTEICHb,
U3BJICUEHUE KOpHS, JOrapu(pmMupoBaHUE, CHUHYC, KOCHUHYC, TAaHT€HC, KOTaHI'€HC U
oOpaTHbplE K HHM), H3yYe€HHE HOBBIX BHJOB YHCIOBBIX BBIpAXEHUH U (HOPMYI;
COBEPIICHCTBOBAHNE MPAKTUUECKUX HABBIKOB M BHIYMCIUTENBHON KyJIbTYphI, paclIupeHne
U COBEpIICHCTBOBAaHME alredpanvyeckoro ammapara, c(HOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €0 MPUMEHEHHUE K PEIICHUI0 MaTEMaTHUECKUX U MPUKJIAIHbIX 33]1a4;

2.  TeopeTHKO-(QyHKUMOHAbHAs JIMHUS, BKIIOYAIONIAs CHUCTEMATH3alUI0 H
pacmiupeHne CBeACHUH O (QYHKIUSAX, COBEPIICHCTBOBAHHWE TIpapUUecKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJAAMH MaTeMaTUYEeCKOro aHaln3a B 00BbEME,
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MO3BOJISIIONIEM  HUCCJENOBAaTh dJEMEHTapHble (YHKIMM U peliarh MpocTeuiine
reoMeTrpudeckue, GU3NUecKue 1 Apyrue npuKkiagHbie 3a/1a4u;

3. JVWHUS yYpaBHEHWW W HEPABEHCTB, OCHOBAHHAsg Ha IIOCTPOCHUU U
UCCJIEIOBAHUM MaTEeMaTUYeCKUX MOJIeNiel, Mepecekaronascs ¢ anreOpandyeckoil u
TEOPETUKO-(PYHKITMOHAILHON JIMHUSIMHU U BKJIIOUYAIOIIAsl Pa3BUTHUE U COBEPILIEHCTBOBAHUE
TEXHUKU anreOpanvyeckux MpeoOpa3oBaHUil Ui pEIIeHHs] YpaBHEHUW, HEPaBEHCTB U
cucteM; (opMupoBaHHME CHOCOOHOCTH CTPOMTH M  HMCCIIENOBAaTh  MPOCTEHUINHE
MAaTEMATHYECKUE MOJEIM MPHU PENICHUM MPUKIATHBIX 337a4, 3aJa4 U3 CMEKHBIX M
CIICIIMAJIBHBIX JUCIUILIVH;

4, FeOMETpUYECKasl JIMHUS, BKIKOYAKONIAs HATrJSIAHBIE TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax W H3yYeHHWE HUX CBOWCTB, (OPMUPOBAHWE W PA3BUTHC
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE CIOCOOOB TEOMETPUYCCKUX H3MEPCHUH,
KOOPJIMHATHOTO M BEKTOPHOT'O METOAOB ISl PEUICHUS MATEMATUYECKUX W MPUKIATHBIX
3a/a4;

5. CTOXACTUYECKas JIMHUS, OCHOBaHHAsl HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
IPEICTABJICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYXKAIOLIETO
MHpa.

B TemarnueckoM IutaHe mporpamMmbl yueOHBIN Marepuai MpeAcTaBieH B (Gopme
YepeyIOIerocs pa3BEePTHIBAHUS OCHOBHBIX COJIEPKATENIbHBIX JUHUHN (aJredpandeckoi,
TEOPETUKO-(PYHKIIMOHATILHOM, YpaBHEHUI 151 HEPABEHCTB, r€OMETPUYECKOM,
CTOXACTUYECKOMU.

N3yuenne yyebHOro npeaMera MaremaTuka 3aBepIiacTCsi MOJIBEACHUEM UTOTOB B
dbopme rK3aMeHa B paMKax MPOMEXKYTOUHON aTTeCTalluu 00yUYaroIInXCsl.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

B y4ebHOM maHe mporpaMMbl TIOJTOTOBKH CIICIIMATIMCTOB CPEIHETO 3BEHAa MECTO
yueOHOoro mpeaMera MaremaTka — B COCTaBe OOIMMX YYEeOHBIX MPEAMETOB,
dbopmupyeMbIX U3 00s3aTeNbHbIX NpeaMeTHbiX obnacter ®I'OC cpeanero oOuiero
00pa3oBaHUs.

PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoenue conmepkanust yueOHOTO TipenMera MaTreMaTrka 00ecreqnBaeT
JOCTHKEHHE 00YJarOIIMMHUCS CIACAYIONINX PE3yIbTaTOB:

JIUYHOCHIHbBIX:
. c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O MaTeMaTHUKE KaK YHUBEPCATHHOM S3BIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U IPOLIECCOB, UJIESIX U METOJIaX MATEMATUKH;
. [IOHMMAHWE 3HAYUMOCTM MATEMaTHUKU JUISI HAYYHO-TEXHUYECKOIO IIporpecca,

c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe KakK K YacTh OOIIeYeI0BeUeCKOn
KyJbTypbl Y€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTUS MaTE€MaTUKH, SBOJIOIUEN
MaTeMaTUYECKUX UJIEH;

. pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,
ANTOPUTMHUYECKON KYJIbTYPhI, KPUTUYHOCTU MBIIIJICHUSI HA YPOBHE, HEOOXOJIUMOM JIJIst
Oynymieit mpodecCHuoHaNbHON JEATEeNbHOCTH, JUIsi TPOJOJDKEHUsS O00pa3oBaHUs U
caM0o0Opa30BaHMS;

. OBJIaJICHUE MATEMAaTUYECKUMHU 3HAHUSAMH U YMEHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHON >KU3HM, JJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIMIUIMH U
JUCHUIUIMH NMPO(ECCUOHANIBHOTO ITUKIIA, JJIsl MOJy4eHUs: 00pa3oBaHusl B 00JACTAX, HE
TpeOyroUMX yriayoJeHHON MaTeMaTU4eCKOM MOATOTOBKH;

. TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSDKEHUM BCEH KU3HM, CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIIEITHOM MPOeCCHOHAIBHON U OOIIECTBEHHOM JCSITENbHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHONM TBOPYECKOW M OTBETCTBEHHOMU
JNEATEIBbHOCTH;
. TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B

oOpa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yu4eOHO-UCCIIeI0BATEIbCKON, MPOSKTHON |
IPYTUX BUJAX AEATCIbHOCTH;

. OTHOIIICHHUEC K HpO(l)GCCHOHaHBHOﬁ ACATCIbHOCTU KaK BO3MOXHOCTH YYaCTHUA B

PECUICHUHN JINYHBIX, O6H.ICCTB€HHBIX, rocyaapCTBCHHBIX, O6H_I€Ha]_II/IOHaJ'IBHBIX HpO6J’ICM;
Memanpedmemublx:

. YMEHHUC CaMOCTOATCIBHO OMNPCACIIATL LCIU ACATCILHOCTU W COCTABJIATL IIJIAHBI

NEATEIBHOCTH; CAaMOCTOSITEJIbHO OCYILIECTBIATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBATH
NEATEIbHOCTD; UCIIOJIB30BaTh BCE BO3ZMOYKHBIE PECYPCHI JUIsl JOCTUKEHHUSI MIOCTABICHHBIX
Helne M pealM3alliyd IUIAHOB JESATENIbHOCTH; BHIOMpATh YCHEIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYaLHSIX;
. yYMEHHE NPOAYKTUBHO OOINATHCS M B3aMMOCHCTBOBATH B MPOLIECCE COBMECTHOU
AESITeIbHOCTH, YYUTHIBATh MO3UIMH IPYTMX YYaCTHHKOB JESATENbHOCTH, 3(P(EKTUBHO
paspemniaTh KOHGINKTHI;
. BJIa/ICHE HABbIKaMHU MO3HABATEJBbHOM, Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOM
7



NEeSTEIbHOCTH, HaBbIKAMU pa3pelleHus Npo0ieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHUS NPAKTUYECKUX 3a1a4, I[PUMEHECHUIO
PAa3IMYHbIX METOJOB II03HAHUS;

. TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOSATENHHOM  HMH(OpPMaIMOHHO-
[I03HABATEIBHON JIEATEJIbHOCTH, BKIIKOYas YMEHHE OPUEHTHUPOBATBHCA B Pa3JIUYHBIX
UCTOYHMKAaX MH(OpMAIMU, KPUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATH MH(OpMAIHIO,
MOJy4aEMYIO U3 PA3JINYHbIX HCTOYHUKOB;

. BJIAICHUC SA3BIKOBBIMU CPCACTBAMH: YMCHHC SICHO, JIOTMYHO WM TOYHO H3JIaraTb
CBOIO TOYKY 3PCHUA, HCIIOJIb30BATh AACKBATHBIC SI3bIKOBLIC CPCACTBA,
. BJI1aACHUEC HaBbIKaMU MMO3HaBATEIbHOM pGQ)J'ICKCI/II/I KaK OCO3HaHHA COBCPIINACMbBIX

NEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTaTOB U OCHOBAHMI, TPAHULl CBOETO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATEJNIbHBIX 33/1a4 U CPEJICTB ISl UX JOCTHKECHHUS;
. LEJIEYCTPEMIIEHHOCTh B MOUCKAX M MPUHATUM PELICHHH, COOOPa3uTEIbHOCTh U
UHTYUIUS,  PA3BUTOCTh  IPOCTPAHCTBEHHBIX  IPEJICTABICHUI; CIIOCOOHOCTb
BOCIIPUHUMATh KPacoTy U TAPMOHUIO MUPA;

npeomMemHulX:
. c(OpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYpPbI
U MeCT€ MaTeMaTHMKH B COBPEMEHHOM LMBHWJIM3ALMK, CHOCO0aX ONMUCAHMs SBJICHUHN
peanbHOr0 MUpPA HA MaTEMAaTHYECKOM SI3BIKE;
. c()OPMHPOBAHHOCTh  NPEACTABICHUA O MATEMaTUYECKUX MOHATHIAX  Kak
BAKHEUIIUX MATEMaTUUYECKUX MOJIENSAX, MO3BOJIAIOMIMX OMUCHIBATh U U3y4aTh pPa3HbIE
MpoLIECCHl U SIBJICHUS; IMOHUMAHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO TMOCTPOCHHUS
MaTeMaTUYECKUX TEOPUH;

. BJIAICHUC MCTOAAMH NOOKA3aTCJIbCTB W aJITOPUTMOB PCUICHUA, YMCHHEC HX
IMPUMCHATDH, IIPOBOAUTHL AOKA3aTCIbHLIC PACCYKACHHA B XOAC PCIHICHUA 3a/1a4;
. BJIaACHUC CTaHAaPTHBIMHA InmpueMamMu PpEIICHUA paoruOHAJIbHBIX 151

MppalMOHAIBHBIX, IOKA3aTEJIbHBIX, CTEIEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUU U
HEPABEHCTB, UX CHUCTEM; HCIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM
YyCIie IS IOUCKA IIyTH PELICHUS U WIUTIOCTPALUK PEIIEHUs YPAaBHEHUN U HEPABEHCTB;

. c(hOpPMHPOBAHHOCTh TPENICTABICHUN 00 OCHOBHBIX TMOHSATUSX MATEMATUYECKOTO
aHalM3a W WX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBeACHUE (YHKITHUM,
HCIOJIb30BaHUE MOJIYYEHHBIX 3HAHUM JJIs1 ONIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEM;
. BJIJICHUEC OCHOBHBIMM TIOHATHSIMU O IUIOCKMX M  MPOCTPAHCTBEHHBIX
reoMeTpudeckux ¢Gurypax, MX OCHOBHBIX CBOWCTBaxX; CPOPMHUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reoMeTpuueckue GUrypbl Ha 4epTekax, MOJCNSAX W B PEAIbHOM MHUPE;
MIPUMEHEHUE H3YYCHHBIX CBOWMCTB reoMeTpuyeckux ¢uryp u Gopmys sl perieHus
F€OMETPUYECKHX 3aJ1a4 1 3a7]a4 C MMPAKTUUYECKUM COJICpKaHUEM;

. c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O TIpoleccax U SBJICHHUSIX, HMMEIOIINX
BEPOSITHOCTHBIM XApAaKTEp, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B pEajbHOM MHUpE,
OCHOBHBIX TMOHSTHUSX 3JIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HAXOIUTh U
OIICHWBATh BEPOSITHOCTH HACTYIUICHUS COOBITHM B TIPOCTEHUIIUX MPAKTHUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyUalHBIX BEJIMUUH;

. BJIAJICHUE HABBIKAMM HCHOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MNPOTPaMM IIpU
peleHnn 3aaa4.



COIEPKAHHUE YYEBHOI'O IPEJIMETA

BBenenue
MareMatika B Hayke, TEXHHMKE, YKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJIOTHSX H
MpaKTUYECKON JnearenbHOoCTH. Llenm u 3amaym W3ydeHUss MaTeMaTUKU TMPU OCBOCHUU
npodeccuit CI1O u cnenunansuocteit CIIO.

AJIT'EBPA

Pa3BurTne NOHATHUS O YUCIE

[enbie u panuoHanbHble uwucia. JleiicTBurenbHble uyucna. [lpubnamxeHHbIE
BbIUHCIICHUA. KOMILIEKCHBIE YncCna.

CamocrosTenbHas padora: [lonroToBuTh 10KIaabI HA TeMBI: «I Unores3a
Pumanay, «Pactipenenenue npocTsix YUCEN».

KopHu, crenenn u jorapupmsi

Kopuu u crenenn. KopHu HatypaiabHOUM CTENEHHU U3 YKUCIIA U UX cBOoMcTBa. CTeneHn
C palMOHAIBHBIMM TMOKa3aTelsiMU, HX cBoWcTBa. CTENEHW ¢ JAEHCTBUTEIbHBIMU
noka3zarensiMu. CBOKWCTBA CTENEHH C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapucbm uncna. OCHOBHOE JIOTapu(PMHUUECKOE  TOXKIECTBO.
JlecsiTnunbie U HaTypaibHbIe Jorapudmel. [IpaBuna nerictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHMIO.

[IpeoOpazoBanue anreOpanyeckux BblpaxkeHuil. [IpeoOpa3zoBaHue palnMOHANbHBIX,
UppaIiOHaIbHBIX CTEIIEHHBIX, MOKA3aTEIIbHBIX U JOTapU(PMUUIECKUX BHIPAKECHUM.

[IpakTrueckue 3aHATHS

Apudmernyeckue NeUCTBUS HaJl YUCIaMHU, HAXOXJIECHHUE TPUOIMIKEHHBIX 3HAYCHUIN
BEJIMUYMH M TOTPEIIHOCTEeH BBIYUCICHUN (a0COMIOTHOM M OTHOCHUTEIBHOI), CpaBHEHHE
YHCJIOBBIX BBIPAXKEHUU.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOIHEHNE pacyeTOB € paiuKaIaMHu.

Pemienne wuppanuoHanbHbIX ypaBHeHUM. HaxoXieHue 3HA4YEHUWW CTENEeHEd C
panmoHaNbHBIMU TIOKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BBIpaKEHUI,
coIepKalluX CTeneHu. PenieHre noka3arenbHbIX YPABHEHUH.

Pemenne npukitagupix 3a0a4.

Haxoxnenue 3nauenuii jorapudma mo mpou3BOJIHLHOMY OCHOBaHMIO. [lepexom oT
OIHOTO  OCHOBaHUS K Jpyromy. Bpluuciaenme u  cpaBHeHHE  JIOTapu(MOB.
JlorapudmupoBaHue U MOTCHIIMPOBAHUE BBIPAKEHUH.

[TpuGamKeHHbIe BEIYUCIICHUS U PEIICHUS MPUKIAIHBIX 3a/1a4.

Peienue norapuMuyeckux ypaBHEHHM.

CamocrositenbHas padora: [logroroButs cooOuieHus Ha Tembl: «I eopr @puaman
bepunapn Pumany, «IIpob6aema Ilyankapey, «Maitkin @puamany, «I'puropuii [lepensmany,
«IIpobnema Kyxkay.

OCHOBbI TPUTOHOMETPUH
OcCHOBHbIE OHATHS TPUTOHOMETPHH
Pannannas mepa yrna. BpamarensHoe aBukenwe. CHHYC, KOCHHYC, TaHT€HC U
KOTAHI'€HC YHMClIa.
Camocrositesibaas padora: [loaroroButs cooOmennst Ha Tembl: «Maremarrnka B
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Hpesuem Erunre», « [ luBunuszanuu IpeBHOCTI.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA

®opMmynbl TipuBeAeHUs. DopMysbl crnoxeHus. DopMyinbl yABOeHUA. DOpMyIIbI
MOJIOBUHHOTO yTJIa.

[IpeobpazoBanus TPOCTEUIIMX TPUTOHOMETPUUECKUX BBIpAKEHUN

[IpeoOpazoBanre CyMMbI TPUTOHOMETPHUYECKUX (YHKIMHA B TPOU3BEACHUE U
MPOU3BEACHUS B CyMMy. BbIpakeHHWE TPUTOHOMETPUYECKUX (YHKIMI Yepe3 TaHTeHC
MTOJIOBUHHOTO apTryMEHTA.

Tpuronomerpuvyeckue ypaBHeHHUs M1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. [Ipocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpartHple TpUroHOMeTprUdecKne (PyHKITMU. APKCUHYC, apKKOCHHYC, apKTAaHTCHC.

[IpakTrueckue 3aHATHS

Panuanubiii MeTO1 MI3MEPEHU YIIIOB BPAIIEHUS U CBSI3b C TPAlyCHON MEPOM.

OCHOBHBIE TPHUTOHOMETPUYECKHE TOXIACCTBA, (OPMYJIBI CIOKCHUS, YIBOCHUS,
npeoOpa3oBaHUEe  CyMMbl  TPUTOHOMETPHYECKUX  (GYHKIMH B  IPOM3BEJCHHE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETpHUECKUX (GYHKIHMN B cymmy. IIpocreiimie
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA.
OO6paTHbIC TpUrOHOMETPUYECKHE (PYHKIIMHU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

CamocrosiTtesibHasi padora: [loarotoBuTh 10K1a] Ha TeMy: « BaBUIIOHCKas
MaTEMaTHKa.

®YHKIUU, UX CBOMCTBA U TPAOUKHN

Oyukuuu. O06nacTh ONpeAeNeHusT U MHOMKECTBO 3HAueHW; rpadux (yHKIMH,
nocTpoeHue rpadukoB GyHKIUN, 3aJaHHBIX PA3IMYHBIMUA CTIOCOOAMH.

CgoiictBa (pyHKIIUM. MOHOTOHHOCTH, YE€THOCTh, HEUETHOCTb, OrPAHUYCHHOCTD,
nepuoAnYHOCTh. [IpomMexxyTku Bo3pacTaHusi U yObIBaHUS, HauOOJbIlIee U HAUMEHbLIEE
3Ha4YEeHMs,  TOYKH  JKcTpemyma.  ['paduueckass  unrepmpetanus.  [Ipumeps
(GyHKIMOHATIBHBIX 3aBUCUMOCTEH B peajibHBIX IMpoIleccaxX U SBICHUSX. ApupMeTHYECKUe
onmepanuu  Han  QyHkmusMua.  CrnoxHas — Qyskius  (kommosunwmsi). [lonatue o
HENPEPBHIBHOCTH (PYHKIIHH.

O6patubie ¢dyHkiuu. OOIacTh ompeneleHWs W 007acTh 3HAYCHUN OOpaTHOM
¢bynkuuu. ['padux oOpaTHOM QyHKIMY.

Crenennble, MOKa3aTeabHbIe, TOTapu(PMUUECKIE U TPUTOHOMETPUYECKUE (DYHKIIMH.

OOpaTHble TPUrOHOMeTPUYECKHEe QyHKIUH

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpauKH.

IIpeoOpazoBanus rpaduxoB. [lapasiensHbIi MEPEHOC, CUMMETPHUST OTHOCHUTEIBLHO
ocel KOOpAWHAT W CHUMMETpPUS OTHOCUTEIBHO Hayajga KOOpJAWHAT, CUMMETPHS
OTHOCUTEJIFHO MPSAMOM y = X, PacTsKEHHUE U CKaThE BJIOJIb OCEH KOOPMHAT.

[IpakTrueckue 3aHATHS

[Ipumepsl 3aBUCMMOCTEN MEXAY IEPEMEHHBIMU B peaJbHBIX IpoOLEccax U3
cMexXHbIX guctumuinH. Omnpeaenenue Qynkuuit. Iloctpoenune u uTeHue rpadukos
dbynknuii. HccnenoBanne ¢ynkimu. CBoCTBa JIHHEHHOW, KBaJAPAaTUYHOW, KYCOYHO-
JUHEWHON u JIpoOHONMHeHON ¢yHkiuil. HempepbiBHbIE W mepuoanyeckue (QyHKIUH.
CpoiicTBa 1 rpaduku CHHYyCa, KOCHHYCa, TaHTeHca u KoTaHreHca. OOparHbie GyHKIIUU U
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ux rpaduku. OOpaTHble TpuroHomerpuueckue ¢GyHkiuu. IIpeoOpazoBanus rpaduxa
dbynkuuu. ['apmonnyeckue konedanus. [Ipuknanneie 3agaum.

[lokazaTenbHble, JOrapu@MuUYecKue, TPUTOHOMETPUUYECKUE  ypaBHEHUS U
HEPaBEHCTBA.

CamocrosrTenbHas padora: [loaroroButs cooOuieHust Ha Tembl: «P. JlekapT,
«Marematuka B JI[peBHem Kutaey», «Marematuka B peBHeil [ periuny.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

[TocnenoBaTeabHOCTH. CriocoOb1 3aJ1aHus " CBOICTBa YHUCJIOBBIX
nocienoBarenbHocTed. [loHsatne o mnpenene mnocnaenoBaTenbHOCTU. CyIIECTBOBAaHUE
npenesa  MOHOTOHHOM — OTpaHMYEHHOM — mocnenoBarenbHocTH.  CyMMHpoOBaHue
nocyenoBaTeabHOCTe. beckoHeYHO yObIBaroniasi reoMeTpUYecKas IpOrpeccuss U ee
CyMMa.

[IpousBognasi. IloHsTHe O MPOU3BOAHOW (PYHKIMU, €€ TEeOMETPUYECKUNA U
dbusznueckuil cmbIci. YpaBHEHHE KacaTelibHOW K rpaduky ¢yHkiuu. [IpousBomaHbie
CyMMBI, Pa3HOCTH, MPOU3BEACHUSA, YacTHblE. [[pOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dbynkuuii. [IpumMeHneHue mNPOU3BOAHONW K HCCIENOBAHUIO (DYHKIIMH M MOCTPOCHHIO
rpadukoB. [IpousBoaHbie 00paTHOM PYHKIIMN U KOMIO3UIIUN (QYHKIIUH.

[TpumMepbl UCTIOJIB30BaHUS MPOU3BOAHON ISl HAXOKCHUSI HAWIIYYIIIETO PEIICHUS B
NPUKIAJAHBIX 3a7a4ax. Bropas mpousBoaHas, €€ reoMeTpHUeCKUi U (PU3UYECKUN CMBICIL.
HaxoxaeHue ckopocTu Juisl Mpouecca, 3aJaHHOro GopMysion U rpaukom.

[lepBooOpa3znass u wuHterpai. IIpuMeHeHue oONpeneNeHHOro UWHTerpaiza s
HaXOXXJEHUsl IUIOWAAN KpuBoiuHeHOW Tpanenuu. dopmyna Herotona—Ileitonuma.
[IpuMepbl TpuMEHEeHHs UHTErpayia B GU3UKE U T€OMETPHHU.

[IpakTrueckue 3aHATHS

YucnoBasg mOCIEIOBAaTENbHOCTb, CHOCOOBI €€ 3a/laHds, BBIUHUCICHUS YJICHOB
nocienoBarenbHocT.  [lpepen  mocnemoBaTenbHOCTU.  beckoHeuHO — yObIBaromas
reOMETPUYECKasl POrPECCHSI.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICIT ITPOU3BOJHOM.

VYpaBuenue  kacarenpHOM B oOmem  Bume. llpaBmwia u  dopmynsl
muddepeHnpoBanus, TabiHIla MPOU3BOIHBIX dJIEMEHTAapHbIX (QyHKIWH. WMccnenoBanue
GyHKIMM C TIOMOIIBI0 TPOW3BOAHOM. Haxoxmenue HauOONbIIET0, HAMMEHBIIETO
3HAYCHUS U IKCTPEMAIbHBIX 3HAaUCHUHN (DYHKITUU.

Nurerpan u nepBooOpaszHasi. Teopema Herorona—IJleliOnuma. IIpumenenue
WHTETpaja K BBIYUCICHUIO (M3UYECKUX BEJIMYUH U TUIONIAACH.

CamocrosiTesibHass padora: [loaroToBuUTh JOKJIAAbl U COOOIICHUS HA TEMBI:
«Uctopusi marematukun B Wnugun», «Muguiickuii MmatemaTtuk ApuabxaTta», «AJb-
Xopesmm», «MaremaTtruka UCIaMCKOr0 CpeIHEBEKOBbs», «Mcnamckun maremaruk Hacup
an-/{un at-Tycuy.

YPABHEHUS N HEPABEHCTBA
YpaBHEHUST UM CHCTEMBl ypaBHEHMH. PanuoHanbHble, HpPpPALUOHAIBHBIC,
IIOKA3aTeJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCHMIIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE TIPHEMBI UX PEIICHUS (Pa30KEHUE HA MHOMXUTENIH, BBEJECHUE HOBBIX
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HEU3BECTHBIX, MOJICTAHOBKA, IPaUUECKUI METO/).

Hepagenctaa. PauunonansHeie, UppalOHaJbHBIE, NIOKa3aTeJIbHbIC 17}
TPUTOHOMETPHUUECKHE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Ncnonb3oBanne cBOKMCTB U rpadukoB GYyHKUIUN MPU PEIICHUH YPaBHEHUU U Hepa-
BEHCTB. MeToa uHTepBaioB. M300pakeHHe HA KOOPAUHATHOM IJIOCKOCTH MHOKECTBa
pELIECHNI YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanseie 3a0a4n

IIpruMmeHeHne MaTeMaTHYECKUX METOJOB Ul PELIECHUs COAEPKATENbHBIX 3a7a4 W3
pa3nuYHbIX 00JacTel HAYKH U MPAKTHKU.

WNHTtepnperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPAaHUYCHUMN.

[IpakTrueckue 3aHATHS

Kopuu ypaBHenuii. PaBHocunbHoCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHHIA.

OcCHOBHBIE PUEMBI PELIEHNS YPABHEHUH. PellieHne CUCTEM ypaBHEHNM.

Ucnionbs3oBanne cBOWMCTB U rpaduKoB (PYHKIUN JUIsl pelIeHUs YpaBHEHUW U
HEPABEHCTB.

CamocrosiTesibHass padora: [loaroroBuTh OOKIAAbl M COOOLIECHHS HA TEMBI:
«Hukomax I'epazckuity, «Jleonapao @udboHaqqm.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

DJIeMEHTbl KOMOMHATOPUKU

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJauyd Ha MOJACYET YHCa pa3MEICHH,
NEPECTAaHOBOK, coueTaHuil. Pemenue 3amay Ha nepebop BapuaHToB. @opMyiia OMHOMa
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO3 uimenToB. Tpeyronbuuk [lackans.

JJIeMEHTBI TEOPUH BEPOSATHOCTEM

Co0bITHE, BEpOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BeposiTHocTel. [lonsaTue
0 HE3aBUCUMOCTH cOObITUH. /[uCKpeTHas ciiydaiiHas BEJIMYMHA, 3aKOH €€ paclpeesICHHUs.
HucoBble XapaKTEPUCTUKU JUCKPETHOM CIydYalHOW BenW4uHbL. lloHATHME O 3aKoHE
OOJBIINX YUCE.
CamocrositenbHas padora: [loaroToBuTh 10KIaAbI U cooOIIeHUsT Ha TeMbl: «IIbep
depmay, «Anredpa [Ix. bByns u ee npuMeHeHHE B TEOPUU U IPAKTUKE UHPOPMATUKID,
IIOATOTOBUTH KPOCCBOPJBI U TECTHI.

JIeMEeHTbI MaTEeMATHYeCKON CTATHCTUKHU

[IpeacraBnenrie naHHbIX (TaONMIBL, AUarpaMMmbl, rpaduku), TeHepalbHas
COBOKYMHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, Meauana. llonsTthe o 3amavax
MaTeMaTUYECKOW CTATUCTUKH.

Pemenne npakTruueckux 3a1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

[IpakTueckue 3aHsaTHS

Hcropust pa3BuTUs KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U CTATUCTHUKUA U UX
poJib B pa3NMUHBIX  cdepax  YeloBeuecCKoW  Ku3HeaesTenbHOCTU.  [IpaBuia
KOMOMHATOpUKH. Permienne KOMOMHATOpHBIX 3afad. Pa3MmemieHus, coyeTaHus U
nepectaHoBku. bunom Herotona u tpeyronsuuk [lackans. [lpuknagseie 3agaun.

Knaccuueckoe ompenerneHne BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpema O
CyMMe BeposiTHOCTeN. Brruncnenne BepositHocre. [Ipuknanneie 3amaun. [Ipencrasnenue
YUCJIOBBIX JaHHBIX. [ [pukitaguele 3amayn.

CamocrostesbHas padora: [loAroToBUTH NMOKIAABI W COOOIICHHWS HA TEMBI:
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«Padasnp Cantu. AduHckas mkonay, «I'peueckas matemaruka. [1maToHOBCKas MIKOJIay,
«EBKINIY.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxeHne AByX NpsIMbIX B pocTpaHcTBe. [lapamiensHOCTh IpsiMOi
1 miockocTu. [lapamnensHOoCTh IocKocTer. [lepneHInKyaspHOCTh NPAMOMN U TIJIOCKOCTH.
[leprieHIUKYIISIp U HAKJIIOHHAs. YTOJ MEXIy IPSAMOM M IUIOCKOCTBIO. /[ByrpaHHBIN yrod.
Yron Mexay ImI0CKOCTAMHU. 1lepneHuKyIspHOCTb IBYX IIIOCKOCTEN.

I'eomerpuyeckne mpeoOpa3oBaHUs MPOCTPAHCTBA: IMAPAJUIEIBHBIA  MEPEHOC,
CUMMETPHSI OTHOCUTEIBHO INTIOCKOCTH.

[TapamnnenbHoe  mpoektupoBanue.  [liomans  OPTOTOHAIBHOM  MPOEKLHUH.
N300pakeHne NpoCTpaHCTBEHHBIX (UTYP.

CamocrositesibHasi padora: [loAroTOBUTH JIOKJIAAbl W COOOIICHUS Ha TEMBI:
«Apxumen», «Anomnonunii lleprckuii», TOArOTOBUTH MPE3EHTALIUH.

MHoOrorpaHHuKH

Bepimunbl, pebpa, rpanu MHororpaHHuka. Pa3BepTka. MHOTOrpaHHbBIE YTJIBL.
Brinykibie MHOTOrpanHuku. Teopema Dinepa.

[Tpusma. Ilpsimas u HaknonHas npusMma. [IpaBunbHas npusma. [lapamnenenumnen.
Ky6.

[Inpamuna. [IpaBunpHas nupamuaa. Y ceueHHas nupamMuaa. Terpasap.

Cummetpuu B KyOe, B apajuieJenunesie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI U MUPAMUJIBI.

[IpencraBienre O NpaBUIBLHBIX MHOTOTPAHHHMKAxX (TeTpadape, KybOe, OKTaldJpe,
JOICKAdIpEe U UKOCAdIpe).

Tesa 1 MOBEPXHOCTH BpallleHUA

Hunuuap u koHyc. Y ceueHHblit konyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCT,
oOpa3zyromas, pazBepTrka. OceBble CEUeHUs U CEUEHUs, MapaliebHbIe OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cdepe.

HN3mepenns: B reoMeTpuu

O6bem u ero uzmepenue. MaterpansHas ¢hopmysa oobema.

dopMmyibl 00beMa Kyba, MPSIMOYTOJIBLHOTO TapajUieienuneaa, MPUu3Mbl, [MHUJIAHIPA.
®opMyiibl 00beMa NHUPaMUIbl U KoHyca. DOpMyJIbl MIIOMAAU TOBEPXHOCTEH HUIMHAPA U
KoHyca. @opmysibl oObeMa 11apa u miomaau chepsl.

[Tono6ue Ten. OTHOILIEHMS TUIOMIAIEH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TE.

CamocrosiTesibHass padora: I[loarotoBuTh 1OKJIaabl M pedepaThl HA TEMY:
«BBenenue BO (paktanb», «PaBHOTpaHHBIA TeTpa’Ap», MOATOTOBUTH KPOCCBOPABI U
TECTHI 10 PA3AENTY.

KoopauHarsl u BeKTOPBI

[IpsmoyronibHast (nekapToBa) CUCTEMa KOOPAHMHAT B MpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXKTYy ABYMsI TOUKaMH. Y paBHEHUS c(Pepbl, IIIOCKOCTH U TPSIMOH.

Bektopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. (CliokKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCiO. Pa3iokeHue BEKTOpa MO HAIPABJICHUAM. YTOJ MEXKIY
nBymsi BekTtopamu. [Ipoekums Bexkropa Ha ocb. Koopaunatsl BekTopa. CkansipHOE
IPOU3BEIEHUE BEKTOPOB.

13



Hcnonp30oBaHne KOOPAMHAT M BEKTOPOB MPH PEUIEHUM MATEMaTHYECKUX U
MIPUKJIAIHBIX 3a/]a4.

[IpakTueckue 3aHATHS

[Ipr3HaKky B3aMMHOIO PaCIOIOKEHUS MPSAMBIX. YTOJ MEXAY NpsAMbIMU. B3auMHoe
pacIoNoKEHUE MPAMBIX U TJIIOCKOCTEN. [lepnieHAnKyIsp 1 HAKJIOHHASA K TUIOCKOCTH. YTOII
MEXIy NOpSAMOM U IUIOCKOCTBIO. Te€opeMbl O B3aUMHOM pAaCIOJI0XKEHUU MPAMOA H
IJIOCKOCTU. Teopema 0 Tpex NMepIeHINKYIIAPaAX.

[Ipr3Haku ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHANKYIAPHBIX IUNIOCKOCTEM.

PaccTostHue OT TOYKH 10 TUIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXKY
IJIOCKOCTSIMH, MEXIY CKPEIIUBAIOUIUMUCS MPIMBIMHA, MEXK]TY TPOU3BOJIBHBIMHA (PUTYypaMu
B IIPOCTPAHCTBE.

[TapajuiennbHOE TPOEKTUPOBAHME © €ro0 CBOWMCTBA. leopema O IUIOMIAA
OPTOrOHAIBHOMN IIPOECKLINH MHOT'OYT'OJIbHUKA. B3anmnoe PaCIIOJIOKEHHE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuunble BuAbl MHOrOrpaHHUKOB. Mx wu3o0paxenus. CeueHus, pa3BEpTKH
MHOI'OTpaHHHUKOB. Ilnomans mosepxHOCTH. Buabsl cUMMeETpuii B IPOCTPAHCTBE.
CuMMeTpust TeJ BpallleHUsl © MHOTOTpaHHUKOB. Brrunciienne miomaaeit 1 00beMoB.

Bexkropel. [lelictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.

VYpaBHEHHE OKpYKHOCTH, c(ephl, IMIOCKOCTU. PaccTosHMe MEXIy TOYKaMH.
JlelicTBHS ¢ BEKTOpAaMHU, 3aJaHHBIMU KoopAnHaTaMu. CKaIsIpHOE NPOU3BEACHUE BEKTOPOB.
BektopHoe ypaBHeHME MNpsIMOM MW IUIOCKOCTH. Mcmonb3oBaHWE BEKTOPOB MpPHU
JI0OKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHas pad0Ta: MOATOTOBUTH KPOCCBOPABI U TECTBHL.

JIns BHEayOUTOPHBIX 3aHATUM CTyJEHTaM HapsAy C peEUIeHWEM 3a1ad |
BBITIOJTHEHNS NPAKTHUYECKUX 3aJaHUM MOYKHO NPEMIOKUTH TEMBI HCCIECA0BATEIBCKUX U
pedepaTuBHBIX pabOT, B KOTOPbIX BMECTO CEpHUM OTAENbHBIX MEJIKHX 33]a4 H
YIPaXXHEHUH MpeUIaratoTcsl CIOKETHBIE 3a/JaHus, TpeOyroulue IJIUTENbHONM paboThl B
pamMKax OJHOW MaTeMaTHMYecKodM cuTyallMd. OTH TeMbl MOTYT OBITh  Kak
WHJVBUAYAJIbHBIMA 3aJaHUSMH, TaK W TPYNIOBBIMU [IJII COBMECTHOTO BBINOJHEHHUS
VCCIICIOBAHMS.

Tembl pedpepaToB (10KJIaT0B)

« HenpepsiBHbIE ApOoOH.

o IlpuMeHeHuUe CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacueTax.
o« llapannenpHOE IPOEKTUPOBAHUE.

« CpenHue 3HaYCHUA U UX IPUMEHEHHE B CTATUCTHKE.

« BexTopHoe 3a1aHre npsSMbIX U TII0CKOCTEN B MPOCTPAHCTBE.
« CloXXeHHe TapMOHMYECKUX KOJIeOaHUH.

« I'paduueckoe pernenre ypaBHeHUN 1 HEPABEHCTB.

o IIpaBuibHBIE U OTYNPABUIIBHBIE MHOTOTPAHHUKH.

« KoHnueckue ceueHuns v UX NPUMEHEHHE B TEXHUKE.

o Ilonstue nuddepenimana u ero NPUIOKECHHUS.

« (CxeMbl NOBTOPHBIX UCHIBITAHUI bepHysuin.

« HccnenoBanue ypaBHEHNN U HEPABEHCTB C MMAPAMETPOM.

14



« Pacnpenenenue npocThIxX YHCEN.

o ['mnoresa Pumana.

o I'eopr ®punman bepuapa Puman.

 IIpo6nema Kyka.

« IIpo6nema Ilyankape.

o Maremaruka B JIpeBHem Erurnre.

« Maremaruka B [IpeBuen [ penun.

o ['puropuii I[lepensman.

« BaBunoHckas maTemaTuka.

« Hcmamckuit matematuk Hacup an-/lun at-Tycu.

o Hcropusa marematuku B Unaun.

« MaremaTrka UCIaMCKOTO CPEIHEBEKOBBS.

o« Jleonapgo ®ubonayym.

« Anrebpa J[x. byns u ee npuMeHeHHe B TEOPUH U MTPAKTUKE MHHOPMATHUKH.
« IIrep Depma.

« ['peueckas maremaruka. [llaToHOBCKas 1IKOIA.

« Padasnp Cantu. Adunckas mkora.

« Anosnonui [leprckuii.

o Apxumen.

« Baenenue Bo gppaxTainsl.

« Maremaruka B [IpeBHem Kurae.

o Wunuiickuili maTemaTuk Apuadxara.

« ['eomeTpuyeckue aHaorun

« OkpyxHOCTb 1 KacaTenbHble. Teopema Deliepbaxa

« [Ipumenenune Teopemsl Dilsiepa

o Tpucekuusa yrna. Teopema Mopiies

« [IpumMeHneHue Teopum napkera s JOKA3aTeNbCTBA CBOWCTB
Y MPU3HAKOB MapajuiesiorpaMma 1 Tparenuu

« Cdepuueckas reomeTpus TpeyroJbHHUKa

« HMuBepcus u ee cBOMCTBA.

o [Ipunumn 3anpera [Taynu.

« [lapagokc ®epmu.

« Benukas teopema depma.

« O pazBuruu mateMatuku B XIX crosernn. ['aMUAIIBTOH.
« Meroa pemenus: ypasuenuit Hotorona — Padcona.

« ®pakTanbHas TEOPUS MPOCTPAHCTBEHHO-BPEMEHHBIX Pa3MEPHOCTEN.
o [Ipunumn dupuxie.

« Bexropsl.

« J3era-dpynkuus Pumana.

« HccnenoBanue cBOMCTB NIPSIMOYTOJIBHOIO TETPAdApa.

« HMuTepnossanmonnsii MHOTOWIEH Jlarpanixa.

« Hcropus tpuroHomeTpumu.

« CoaepxaHue U 3HAaUEHHE MATEMATHYE€CKOW CHMBOJIMKH.
« 3ameyaTelIbHbIE KPUBBIE B MATEMATHUKE.

« Hcropus ctaHOBIEHUS U PAa3BUTH MATEMATUIECKOTO MOJEITUPOBAHUS.
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o CuMMeETpHS OTHOCUTEIBHO OKPYKHOCTH.

o I'padwr

« Anre6pa maTpwuil.

« Marematuku smoxu Bo3poxaenus.

o Huxxono Tapranbs.

« Jxepomamo Kapaano.

« ®pancya Buer.

« Jlyka I[launoin.

« MaremaTuueckue CyKJICHUA U YMO3AKIIOUCHUS.
« OO0 OCHOBaHMSIX TEOPHUH MHOKECTB.

« CrnyuaitHOCTb B apu(METHKE.

« Teopus Pamces.

o Jemyxkuus.

o HMunykums.

« XKozed JIyu Jlarpanx.

« Maremaruka JlaBuna ['mnsbepra.

« I'padux.

o Muxann BacunseBuu OcTporpaackuid.

« Hcropus pa3BUTHS KOMIUIEKCHBIX YHCEIL.

« 3eHOH DIIeUCKUiA, ero mapajoKChl U MOHITUSI OECKOHEUHOCTH.
« Codbs BacunbeBna KoBaneBckasi.

« Hurerpan IlyaccoHa.

« Hcropuueckue cBeICHUS O pa3BUTUH TPUTOHOMETPUH.
o Hcuncnenus merogamu Jlarpanxa, Pynre, Kyrra, Herorona u 'aycca
 IIpoOnema uppauroHaIbHBIX YHCEIL.

« Crepeomerpusi.

o Teopema depma: UCTOPHUS U TI0KA3ATEIHCTBA.

« TI'eomerpus JloGaueBckoro.

o JIBOWHOM MHTETPAJI B MEXAHUKE U TEOMETPHH.

o HMurerpan Ilyaccona.

« MaremaTuka 16 Beka: TOAU U OTKPBITHSL.

Ilepeyenb npakTu4eckux pador
[Tpubnuxennble BeunciaeHus. [lorpenHocTy npudInKeHuit
Kophu u crenenu. Mx cBolictsa
Crenenu ¢ neliCTBUTEIBHBIMU ITOKa3aTeIIMu. MIX cBoiicTBa
Jlorapudwm. Jlorapupmuyeckoe TOKIeCTBO
Kopnu, crenenu u porapudmol
[lepniennukynsip v HakaoHHaA. CBOMCTBA NEPHEHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH
7. Bexkropsl. Koopaunatel. Mojysib BEKTOpa
8. KoopauHatel 1 BEKTOPHI
9. Tloctpoenue u npeodpazoBaHue rpaUKOB TPUTOHOMETPUIECKIX (HYHKITUN
10.DopmyIibl MOJIOBUHHOTO U JJBOWHOTO yTJia
11.IIpeoOpa3zoBaHusI TPUTOHOMETPUUECKUX BBIPAKEHUI

ok owdE
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12. TpuroHOMETpUUECKHUE YPAaBHCHUS

13. TpuroHomeTpudeckre npeoopazoBaHusl.

14.5neMeHTbI TPU3MbI ¥ TUPAMU/TBI

15.Muororpanauku. [Inoiaau noBepXHOCTE MHOTOIPaHHUKOB

16.Tena u noBepxHOCTH BpateHus. [1no1aam moBepXHOCTe Te BpallieHHsI
17.Pemenue 3amau o reme «@opmyna Hetotona-JIeitoHMIa)

18.11nomaau moBepxHOCTEN KyOa, MPpsIMOYTOJIBHOTO Tapajuieenuie 1a, MPU3Mbl
19.11nomaam moBEepXHOCTEH MTUIMHAPA, KOHYyCa, Iapa

20.ParmonanbHble U UppalMOHATIbHBIC YPABHEHUS

21.Pemienue norapu(pMuIeckix ypaBHEHUN

22.PerieHne mokazaTeNbHbIX YPAaBHEHUN 1 HEPABEHCTB

23.YpaBHEHUS U HEPABEHCTBA
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TEMATHYECKOE IINTAHUPOBAHHUE

HpI/I peain3aliini COACPKAHUA y‘{e6HOFO mpcameTa Maremarruka MakcuMajbHas

ydyeOHass Harpyska oOydJarolmuxcs cocTaBisger 287 dYacos:

N3 HHUX ayAuTOpHAasi1

(oOs3aTenbHast) Harpy3ka oOydaroIIMXcs, BKJIOYas NMpakTudyeckue 3anatuss — 191 wac;
BHEAYIUTOPHAsI CAMOCTOSTENIbHAS paboTa cTy1IeHTOB — 96 Jacos.

TemaTrnueckKui nmjiaH

KoauuecTBO 4acoB

HanMeHOBAHME TeM BCEro TEOpEeTH4YC | MPpAKTH4Y€eC caM. MakKkc.
cKue KHe paé | Harpy3

padoThI Ka

Brenenue 2 2 2

Tema 1. PazBuTHe noHATHS O YHCIIE 6 4 2 3 9

Tema 2. KopHu, creneHu u 24 16 8 12 36

JorapupMbl

Tema 3. IlpsiMple W TUIOCKOCTH B 16 14 2 8 24

IPOCTPAHCTBE

Tema 4. KomOuHaropuka 4 4 2 6

Tema 5. KoopauHatel 1 BEKTOPHI 14 10 4 7 21

Tema 6. OCHOBBI TPUTOHOMETPUU 26 16 10 13 39

Tema 7. ®ynkuuu u rpaduku 16 16 8 24

Tema 8. MHOTOTpaHHUKH M KPYTJIbIE 24 14 10 12 36

Tela

Tema 9. Hawama maremaTHuecKoro 20 20 10 30

aHaIIN3a

Tema 10 MnTerpan u ero npuMeHeHne 14 12 2 8 22

Tema 11. DnemeHTHI TEOpHUH 4 4 2 6

BEPOSITHOCTEW U MaTEMaTUYECKOU

CTaTHCTHKH

Tema 12. YpaBHeHHs 1 HEpaBEHCTBA 21 13 8 11 32

Hroro 191 145 46 96 287

IIpome:kyTounas arrectauus B (popMe IK3aMeHa
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XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JEATEJIbHOCTHU

OBYUYAIOIIIUXCA
Conep:xkanue XapakTepuCTHKAa OCHOBHBIX BU/I0B JAeSITEJIbHOCTH
00y4eHus o0yyarmmxcs (Ha ypoBHe Y4eOHBIX J1eHCTBH)
BBenenne O3HaKOMJICHHE C POJIbI0O MATEMATUKHU B HAYKE, TEXHUKE,

OKOHOMMUKEC, HH@)OpMaHHOHHBIX TCXHOJIOTHUAX U Hp&KTH‘-IGCKOﬁ
JACATCIBbHOCTH. O3HaKOMJICHHE C OCJIIMHU U 3a/la4aMi U3YUYCHUA
MaTCMaTUuKU

AJI'EBPA

Pa3zBurune mousatusa o
qucjie

BrlinonHeHne apupmeTnueckux 1eMCTBUIA HaJl YUCIIaMH,
COYeTasi yCTHbIE U MUCbMEHHBIE IPUEMBL.

Haxosxienre mpuoOInKEeHHbIX 3HAYeHU BEIMYUH U
MOTPEIIHOCTEN BhIYHMCIICHU (A0COMIOTHON U OTHOCUTEIHHOM);
CpPaBHEHME YHCIIOBBIX BBIPAKCHUMU.

Haxoxenne omuboK B peoOpa30BaHUSIX U BEIYMCIICHUIX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrpaMMbl)

KopHu, crenenu,
JorapugmMbl

O3HaKOMJICHHE C IOHATHEM KOpPHSA N-U CTENEHH, CBOMCTBAMM
[PaINKaJIOB ¥ MPAaBUJIAMU CPABHEHHS KOPHEM.

DOopMyIUPOBAHUE OMNPEACICHHUSI KOPHS W CBOMCTB KOPHEM.
BpruncieHrne UM CpaBHEHUE KOPHEH, BBIIOJHEHUE HPUKUIKU
3HaueHUs KopHs. [IpeoOpazoBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPAXKCHUM, COAEPKALINUX PATUKAIIBI.

BreimonHenne  pacyetoB  nmo  dopMmysiaMm,  COAEpKaIlUM
paauKagbl, OCYIIECTBIISAS HEOOXOJWMbBIE TMOJCTAHOBKUA U
npeoOpazoBanus. OrnpeaesieHne paBHOCUIBHOCTH BBIPAKEHUH C
panukamamu. Perienue nppanmoHaabHbIX YPaBHEHUN.
O3HaKOMJICHHE C TIOHATHEM CTENEHU C JIEMCTBUTEIbHBIM
[MOKA3aTEIIEM.

Haxoxnenue 3HAYCHUU CTEIICHHU, VICIIOJIb3YS pu
HEOO0XO0IMMOCTH UHCTPYMEHTAIBHBIE CPE/ICTBRA.

3anuchIBaHUE KOPHS N-i CTENEHU B BUJIE CTENIEHU C JPOOHBIM|
MoKa3aTejieM U Ha00O0pOT.

DopMyIMPOBAHUE CBOMCTB CTEIICHEN. BhIUnCIIEHNE CTENEHEN ¢
PAallMOHAJIBHBIM  ITOKA3aTE€JIEM,  BBIIOJIHEHHUE  NPUKUIKHU
3HAYCHHS CTEIICHU, CPABHEHUE CTEIICHEN.

[IpeoOpazoBaHne YHCIOBBIX U OYKBEHHBIX BBIPAKCHUIA,
CoAEpXkKallMX CTEIEeHW, MNpUMEHss CcBoucTBa. Pemenune
[MOKAa3aTEJIbHBIX YPABHEHUN.

O3HaKOMJICHHE C TPUMEHEHUEM KOpPHEH U CTeNeHed mpu
BBIYMCJIEHUN CPEHUX, ACICHUU OTPE3KA B «30JI0TOM CEUCHUMY.
Pemenne npukIIaiHbIX 33724 HA CJIOKHBIC MPOLICHTHI

IIpeoOpa3zoBanue
ajireOpanvecKux
BbIPasKeHUM

BoinonHenre npeoOpa3oBaHM  BBIPAKEHHM, MPUMEHEHUE
(opMyJ1, CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOTapu(pMOB.
Onpenenexne obnactu JOIyCTUMBIX 3HA4YCHUN

19




nmorapu(MHUUYECKOro BbIpakeHus. Perenue jgorapupMuyecKux
YPaBHEHUI

OCHOBBI TPUT'TOHOMETPUU

OCHOBHBIC MIOHATHUSA

M3ydyeHne paguaHHOrO METOJa WU3MEPEHHUs YIJIOB BPALICHUA U
WX CBSI3U C TpagycHOM mepoil. M3o0paskeHue yrioB BpalleHHS

Ha OKPYXHOCTH, COOTHECEHHWE BEIUYMHBI yIjJa C €ro
[PacIOJIOKEHUEM.

DopMyIHpOBaHHE OIIpEJEICHHM TPUTOHOMETPUYECKUX
(GyHKIMI g YIVIOB  MOBOpPOTAa W OCTPBIX  YIJIOB

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aMMOCBS3H

OcHoOBHBIE [IppuMeHEHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIA
TPHTOHOMETPHYECKHEBBIUNUCICHUSI 3HAYEHUNW TPUTOHOMETPUYECKUX (PYHKIUN TI0
TOXKIECTBA 0JTHOM M3 HUX

IIpeoGpa3zoBanusi M3ydeHne OCHOBHBIX (HDOPMYJI TPHUTOHOMETPUU: (HOPMYJIIbI
MPOCTEeHIIUX CIIOKCHUS, YABOCHMUS, npeodpa3zoBaHus CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUYECKUX  (PYHKUIMA B TPOU3BEACHUE U

YEeCKHUX Bl)lpa)KeHl/lﬁ

MPOU3BEACHUS B CYMMY M TPUMEHEHHE TMpPU BBIUUCICHUU
3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS W YIPOIICHHS
ero.

O3HaKOMJICHME CO CBOMCTBAaMU CHUMMETPHUU TOYEK HAQ|
CAMHUYHON OKPYKHOCTH W TPUMEHEHHWE UX i1 BBIBOJA
(dbopMyI1 puBeICHUS

pocreimme Pemenne mno ¢dopmylaM W TPUTOHOMETPUYECKOMY KPYTY

TPUTOHOMETPHUYECKHEIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YpaBHEHUSA U [Ipumenenue  oOIMX  METOJOB  pEIIEHUS  ypaBHEHUH

HEPaBeHCTBA (mpuBenEHUE K JIMHEMHOMY, KBaJPAaTHOMY, METOJ Pa3JI0KEHHUS]
Ha MHOXUTEIH, 3aMEHbl TMEPEMEHHOW) TMpU peUIeHUun
TPUTOHOMETPUYECKUX YPABHEHUN. Y MEHUE OTMEYaTh HA KPyre
€IIEHUS] IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, O3HAKOMJICHHE C TMOHATHEM OOpPATHBIX TPUTOHOMETPUYECKHUX|

APKKOCHHYC, (byHKUUH.

apkTaHreHnc yuciaa  [M3ydenue OIPEIEIICHUN apKCHHYCa, apKKOCHHYcCa,
ApKTaHTeHca 4ucia, (opMyIMpoBaHUE WX, H300pakKeHUE HA
C€IUHUYHOM  OKPYKHOCTH, IIPUMEHEHHE IIpU  PELICHHUH
YpaBHEHUI

®YHKINU, NX CBOMCTBA U TPA®UKHN

DYyHKIUM. O3HakOMJICHHE C TIOHATHEM IIEPEMEHHOM, IPUMEpPaMHU

IHonsitue o 3aBUCHUMOCTEN MEXIY NEPEMEHHBIMU.

HeNnpepbIBHOCTH O3HakOMJIEHME C  TOHATHEM  rpaduka,  OmpelejeHue

GyHkumnu NPUHAJICKHOCTH TOYKH rpaduky QyHkiuu. OnpeneneHue mno

dbopmynie mpocTediield 3aBUCUMOCTH, BHJa €€ TIpaduka.
Bripaxkenue no GopmyJsie 0THON IEpeMEHHOM uepes3 Apyrue.

O3HakOMJIeHHE C ompeaeneHrueM (yHKIUHU, (GOpMYyJIHpPOBAHHE
ero. Haxoxxnenue oGmactu ompeneneHuss U 00acTu 3HAYEHUN

byHKIIMN
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CroiicTBa QyHKIIMH.
I'paduueckasn
HHTepNpeTanus.
IMpumepsbi
(GyHKUMOHAIBHBIX
3aBHCUMOCTEN B
peaibHbIX Mpoueccax
U SIBJICHUSAX

O3HaKOMIIEHHE C TpUMepaMu (PYHKIIMOHAIbHBIX 3aBUCUMOCTEM
B PEAJIbHBIX MPOLECCAX U3 CMEXKHBIX TUCIUIUINH.
O3HaKOMJICHHE c IOKa3aTeIbHBIMU paccy IeHUIMU
HEKOTOPBIX CBOWCTB JIMHEHMHOW M KBaapaTUIHOW (QYHKIIHM,
[IPOBE/ICHUE WCCIIEOBAHUS JIMHEWHOW, KyCOYHO-JIMHEWHOM,
NMPOOHO-IMHEHHOW M KBaJpaTHUYHOW (YHKIIHI, MOCTPOECHUE UX
rpaduxoB. IlocTtpoenme u ureHue rpadukoB GYHKIHIL.
VccnenoBanue GyHKITUN.

CocTaBieHre BUI0B (PYHKIMIA MO TaHHOMY YCJIOBHUIO, pEIICHHE
3a/1a4 HAa DKCTPEMYM.

BrlinonHeHne npeodpa3oBaHuil rpaduka GyHKIUU

Ooparnbie pyHKUIMHU

V3ydeHrne TOHATHS OOpaTHOW (DYHKIIMH, OTpECIICHHe BUAA U
noctpoeHue rpaduka oOpaTHONW (YHKIIMHM, HAXOXJIEHUE ee
oOnacTu ompeneiaeHuss W ooOsactu 3HaueHuil. [IpumeHeHue
CBOMCTB (YHKIMIA TIPU UCCIEIOBAHUU YPaBHEHUN M pEIICHUU
3ajady Ha JKcTpeMyM. O3HAKOMIIEHHE C TIOHSTHEM CIIOKHOMN
byHKIIIH

CreneHnble,
NoKa3aTejbHbIe,
JorapupMu4ecKue u
TPUTOHOMETPHYECKHUE
(pyukuuu. O0paTHbIe
TPUTOHOMETPHYECKHUE

bynkumn

Boluncienre 3HaA4eHU (QPYHKUUMHA N0 3HAYEHUIO apryMEHTa.
OrnpeneneHue TOJIOXKEHUST TOYKM Ha rpaduke 10 €€
KOOpJIMHATaM U Ha00OPOT.

Vcrionb30BaHrue CBOMCTB (YHKUMWA JJisI CPaBHEHHUS 3HAYEHUU
CTeneHel 1 JIorapudmos.
[locTpoenue rpaduKoB
(byHKITUH.

PemeHre moka3aTelbHBIX W JIOTAPU(PMUUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJICHHE C TIOHSTUEM HENPEPHIBHON TMEPUOJUUECKON
byHkuuu, QopMyIupoBaHHWE CBOWCTB CHHYyCa M KOCHHYCA,
MOCTPOEHUE X IPAPUKOB.

O3HAKOMJICHHE C TIOHSATHEM TapMOHUYECKHUX KOJeOaHul u
MpuMepaMl  TAPMOHUYECKUX KojeOaHW Il  ONHCaHUs
MPOLIECCOB B PU3MKE U IPYTUX 00NACTIX 3HAHUS.
O3HakOMJICHHE C TIOHATHEM pa3pPbIBHOM NEPUOIHYECKOMH]
byHkuuu, GopMyIMpOBaHHE CBOMCTB TaHI'€HCAa M KOTaHIEHCA,
OCTPOEHUE X IPAPHUKOB.

[Ipumenenrne CBOWCTB (YHKIIMWA 78 CpaBHEHUS 3HAYCHUIN
TPUTOHOMETPUYECKUX (GyHKIMIHA, penieHus
TPUTOHOMETpHUECKNX ypaBHeHUil. [locTpoenne rpadukoB
O0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKLIMHA U OMpelereHHue 1o
rpaduKaM UX CBOMCTB.

Brinonaenne npeobpa3oBaHus rpad@uKoB

CTENEHHBIX M JIOTApUPMUUYECKHUX|

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHociienoBaTeILHOCTH

O3HaKOMJICHHE C ITIOHATHEM YHCJIOBOM IIOCJIEA0OBAaTCIBbHOCTH,
crrocodamMH ee 3aJaHus, BBIYUCICHUAMU €€ YJICHOB.

O3HaKOMJICHHE C IIOHSTHEM npeacia mocCiaCa0BaATCIIBHOCTH.
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O3HAaKOMJICHHE C  BBIYUCIEHHEM CYMMbI OECKOHEYHOTO
YUCJIOBOTO psifia Ha MPUMEpPE BBIYUCICHUS CYMMbl OECKOHEYHO
yOBIBAIOIIEH reOMETPUUECKON MPOTPECCUU.
Peienue 3a1a4 Ha MpUMEHEHUE (POPMYJIbI CYMMbI OECKOHEYHO
yOBbIBaIOIIEH reOMETPUUECKON MPOTrPECCUU

IIpousBoaHasn u ee
NPUMEHEeHHUe

O3HAKOMIIEHHE C MOHATUEM ITPOU3BOIHOM.

3yyenne W QOpMYJIHpOBAHHUE €€ MEXaHUYECKOTO U
FEOMETPUYECKOIO CMbICIA, U3YYEHHE AJITOPUTMA BBIYMCICHUS
MMPOU3BOJAHON HAa NPHUMEPE BBHIYMCIECHHUS MTHOBEHHON CKOPOCTH
M YIJIOBOTO KO3 PHIMEHTa KacaTeIbHOM.

CocTaBieHuEe ypaBHEHHUS KacaTeJIbHOU B OOILEM BUJIE.

Y cBOoeHUE MIPaBUII nuddepeHurpoBanus, TaOIUIBI
MPOU3BOIHBIX DJEMEHTAPHBIX (YHKIUNA, NPUMEHEHHE IS
mubdepentiipoBanusi  GyHKIUNA, COCTABICHUS ypaBHEHUS
KacaTeJIbHOM.

M3ydyeHre TeopeM O CBSI3M CBOWCTB (DYHKLIMU U MPOU3BOJHOM,
(bopMynHpoOBKa HX.

[IpoBeneHne C NOMONIBIO MNPOU3BOJAHOM  MCCIIEIOBAHUA
byHKIIMY, 3alaHHON (POpMYJIOii.

Y cTaHOBJIEHUE CBSI3M CBOMCTB (DYHKIIMM U TPOU3BOJAHOM MO UX
rpadukam.

[IpuMeHeHMEe  TPOM3BOMHOM  JUJIl  PEIIEHWs  3a4a4  Ha
HaXOXJ€HUE HauOONbIIETr0, HAUMEHBIIEr0 3HAYEHUs U Ha
HaXO0XJIEHUE IKCTpEMyMa

IlepBooOpa3nasi u
HHTErpaJ

O3HAaKOMJICHHE C MOHSATUEM WHTErpajia u mepBoOOpa3HOM.
M3yueHnne mpaBuiia BBIUUCICHUS TMEPBOOOPA3HONM U TEOPEMBI
HrroTona-Jleitoaura.

Pemenune 3amau Ha CBS3b MEPBOOOPA3HOM M €€ MPOU3BOIHOM,
BBIYHCIICHHE TTEPBOOOPA3HOM I JAaHHOW (PYHKIIUU.

Pemienne 3agay Ha NMPUMEHEHUE WHTErpaja JJisl BBIYMCIICHUS
(br3UYECKUX BEJIMYUH U TUIOMIAAeH

YPABHEHHUSA N HEPABEHCTBA

YpaBHeHus U
CUCTEeMbl YPABHEHHH
HepaBencrBa u
CUCTEMbI HEPABECHCTB
¢ AByMH
nepeMeHHbIMH

O3HaKOMJICHHE C TPOCTEUIIMMHU CBEACHUSMH O KOPHSX
QIreOpanvyeckux  ypaBHEHHMH, TOHATUSMU  HCCIEIOBAHUSA
YPAaBHEHUH U CUCTEM YPaBHEHUM.

MN3yyeHne TeopuM PABHOCUIBHOCTH YpPaBHEHUHM U €€
npuMeHeHus. [loBTropeHue 3amucu pemeHus CTaHIAPTHBIX
YpaBHEHUH, TIPUEMOB TMpeoOpa3OBaHUsS YpPaBHCHWHA IS
CBEJICHUS K CTAHAAPTHOMY YPAaBHEHHIO.

PeleHne panvoOHaIbHBIX, UPPALUOHAIBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUUN U CUCTEM.

Vcnionb3oBaHrue CBOMCTB M TpadukoB GYHKUMNA Ul pEUICHUS
ypaBHeHUH. [[0BTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.
Pemienne ypaBHEHMH C TIPUMEHEHHMEM BCEX IPHUEMOB

(pasno;erH;I Ha MHOXUTCIIN, BBCACHHUA HOBBIX HCH3BCCTHBIX,
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MOJICTAaHOBKH, TpapruecKoro MeTo1a).

PelieHne CUCTEM YpaBHEHUW C TMPUMEHEHHEM pPa3lIMYHBIX
crioco0oB. O3HaKOMJIEHHE C OOUIMMH BOMPOCAMHU pEUICHUS
HEPABEHCTB U HMCIIOJIb30BAaHUE CBOWCTB U IpaduKoB (PYHKIUI
py pEIIeHUH HEepaBeHCTB. PellieHre HEpaBeHCTB U CHUCTEM|
HEPABEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMAaTUYECKUX  METOJIOB ISl  pEIICHUs
COJIEpP)KaTENbHBIX 3aJad U3 Pa3IMYHBIX 00JacTel HayKu U
npakTUKU. VHTepnpeTupoBaHuE peE3ylbTaTOB C  y4ETOM
€aJIbHbIX OTPAHUYEHUN

3JJEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcHOBHBIE TOHATHSA
KOMOMHATOPHUKH

M3ydyeHue mpaBwia KOMOMHATOPUKM W MPUMEHEHHE IpU
pelIeHN KOMOMHATOPHBIX 3a/1ad.

Pemenre KOMOMHATOpPHBIX 3ajlad METOJOM Iepedopa U 1O
[IPaBUITY YMHOKEHHSL.

O3HAKOMIIEHHE C MOHATUSIMH KOMOMHATOPUKH: Pa3MEICHUSIMH,
COUETAHUSAMH, IIEPEeCTAaHOBKAMHM M (QopMylamMu i HUX
BbluMcieHus. OObACHEHHME M TNpPUMEHEHHE QopMysI s
BBIYMCIICHNASI Pa3MELICHUN, IEPECTAHOBOK M COYETAHUM IIPU
pelIeHnn 3aaa4.

O3nakomiieHne ¢ OuHOMOM HpBIOTOHA W TPEYroJIbHUKOM
[lTackans. Pemenue mpakTHUecKuxX 3a7ad C HMCIOJIb30BAHHEM
NOHATUN U MPaBUI KOMOWHATOPUKHU

JIeMeHThI TEOPUH

M3ydeHue KIIACCUYECKOTO ONPEACICHUSI BEPOATHOCTH, CBOMCTB

BEpPOATHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMOoTpeHre  NpUMEpPOB  BBIYMCICHHS  BEPOSITHOCTEM.

Pemenue 3a/1ay Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI
IIpeacraBiienue O3HaKOMJICHHE C TPEACTABICHUEM YHUCIOBBIX JAHHBIX U HX
AAHHBIX (TA0JMIbI, [XAPAKTEPUCTUKAMH.
AMATPAMMBI, PelieHne mnpakTUYECKHX 3a7ady Ha oOpabOTKy YHCIOBBIX
rpagukm) NTAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK

I'EOMETPUA

[Ipsimblie u DopMyIMpPOBKAa M TMPUBEIACHHUE JOKA3aTEIbCTB IPU3HAKOB
IUVIOCKOCTH B B3aMHOIO  DACIIOJIOKEHMS  IPsAMBIX U IUIOCKOCTEMN.
NPOCTPAHCTBE Pacrio3HaBaHve Ha YepTe)ax W MOJENSX PA3JIMYHBIX CIIy4YacB

B3aMMHOI'O  PACMOJIOKEHUS  NPSAMBIX M IUIOCKOCTEW,
API'YMEHTHPOBAHUE CBOUX CyxkiaeHuuh. DopmynmpoBaHue
ONPEAECICHNUI, TIPU3HAKOB M CBOWCTB TNapajI€IbHBIX U
MEePIEHANKYJIAPHBIX IIOCKOCTEW, ABYTPAHHBIX W JIMHEUHBIX
YTJIOB.

BrinosHeHWe MOCTPOCHUS YIJIOB MEXKIY NPSMBIMHU, IPSIMOU U
[JOCKOCTBIO, MEXIYy IUIOCKOCTSIMM 1O  ONMCAaHUI0 U
[pacro3HaBaHHUE UX HA MOJIEIIAX.

[ [pMeHeHnEe TPU3HAKOB M CBOMCTB PACIIOJIOXKEHHS NPSIMBIX U
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[UIOCKOCTEH IIPU PELIECHUY 3a/1a4.

300paXkeHNe Ha PUCYHKaX U KOHCTPYHMPOBAHUE HA MOJEISIX
[EPICHANKYJIAPOB W HAKIOHHBIX K INIOCKOCTH, HPSAMBIX,
NapaJJIeIbHBIX  IJIOCKOCTEM, YIVIOB MEXAy IpsIMOM U
[UIOCKOCTBIO 1 0OOCHOBAHHUE ITOCTPOCHUS.

Pemienne 3amad Ha BBIYMCIEHUE TE€OMETPUYECKUX BEJIUYMH.
OnuchIBaHUE PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT MPSAMOMR
10 IIJIOCKOCTH, MEXIY IIJIOCKOCTSIMH, MEKY|
CKPEUIMBAIOIIUMHUCS  NPSIMBIMH, MEXAY [POU3BOJBHBIMU
(¢urypamu B mpoCTpaHCTBE.

@OopMyJIMPOBaHHE M JOKA3bIBAHUE OCHOBHBIX TEOPEM O
[PacCTOSIHUAX (TEOPEM CYLIECTBOBAHUS, CBOMCTBA).
M300paxkeHHe Ha YepTe)kax U MOJEISIX PACCTOSHUS U
000CHOBaHUE CBOMX CykJAeHUil. OmnpeneneHue U BBIYUCICHUE
paccTtosiHui B mpoctpaHcTBe. [lpuMenenue Gopmyn u teopem
[UTAHUMETPHH IS pEIIEHUs 3a/1a4.

O3HAKOMJIEHHE C TOHATUEM I1aPAJLIEIBHOTO TPOCKTUPOBAHUS U
ero csoucTtBamMu. QPOpPMYIUPOBAHHE TEOPEMBI O ILIOIIAAU
OPTOrOHAJIBHOM MPOEKIMU MHOTOYTOJIbHUKA.

[lpumeHeHue Teopuu [ OOOCHOBAHMS TOCTPOCHHUUM U
BBIYMCIICHUW. ApPryMEHTUPOBAaHUE CBOUX CYXIECHHU O
B3aMMHOM PACIIOJI0KEHUU MPOCTPAHCTBEHHBIX (PUTYD

MHOrorpaHHUKH

Onuncanue 151 XapaKTepUCTUKA pa3IUYHBIX BUJIOB
MHOTOTPaHHHMKOB, ITIEPEYNCIIEHNE UX DIIEMEHTOB U CBOWCTB.
M300paxkeHre MHOTOTPAaHHUKOB U BBITIOJTHEHUE NTOCTPOEHUS Ha
M300pKEHUSX U MOJICTISIX MHOTOTPAHHUKOB.

BpruncineHnne  JIMHEHMHBIX — DJIEMEHTOB U YIJOB B
MPOCTPAHCTBEHHBIX  KOHPUTYpalsaX, apryMEHTHPOBaHUE
CBOUX CYXJEHUU. XapaKTepucTuKa U HU300paKeHHE CeUYCHUS,
Pa3BEpPTKH  MHOIOI'PAaHHHUKOB,  BBIUHCIEHUE  IUIOLIAAECH
IMOBEPXHOCTEN.

[locTpoeHue MpoCcTeUIInX ceYeHU KyOa, MPU3Mbl, TUPAMHUIBIL.
[IpumeHeHune (pakTOB U CBEICHUM U3 TUIAHUMETPHUHU.
O3HakOMJICHHE C BHUJAMHU CUMMETPUA B TMPOCTPAHCTBE,
dbopMyIUpOBaHUE OMPENCICHUN M CBOMCTB. XapaKTepUCTHKA
CUMMETPHH TEJ BPAILIEHUS U MHOTOTPAHHUKOB.

[IpuMeHeHnE CBOWCTB CHMMETPUM MPU PEIIEHUHA 3a]ad.
Vcrionp30BaHre MPUOOPETEHHBIX 3HAHUN JIJIST UCCIEAOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

MN300pakeHre OCHOBHBIX MHOTOTPAHHUKOB ¥ BBITIOJHEHUE
[PUCYHKOB MO YCIIOBUSIM 3aJ1a4

Tesia v moBepxHOCTH
BpalleHust

O3HaKOMJICHHE C BUJIAMU TeJ BpalieHus, GOpMyIUPOBAHHUE UX
OITPENICIICHUN U CBOMCTB.

DOpMyIMPOBAHUE TEOPEM O CEUEHUHU IIapa IUIOCKOCTHIO H
MJIOCKOCTH, KacaTeJIbHOU K cepe.
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XapakTeprucTUKa U N300paKeHUEe TeJ BPaLECHUs], UX Pa3BEPTKH,
CEUYCHMUS.

PemeHne 3a7a4 Ha IOCTPOEHUE CEUYEHUM, BBIYMCIICHHWE MJIVH,
paccTostHuM, yrioB, momaneid. [IpoBeneHue aoka3aTeabHBIX
pacCy’KJICHUH ITPU PELECHNN 3a/1a4.

[IpruMeHeHe CBOMCTB CUMMETPHUM IIPU PELICHNHN 3a]1a4 HA TeNa)
BpalIeHUsI, KOMOMHAIUIO TEN.

MN300pakxeHre OCHOBHBIX KPYIJIBIX TEJ U BBIIOJTHEHUE PUCYHKA
10 YCJIOBHIO 3a1a4U

HN3mepenus B
reoMeTpuu

O3HAKOMJICHHE C TTOHSATHUSAMHU TUIOIIAAN M 00beMa, aKCHOMaMu
1 CBOMCTBaMH.

Pelenre 3aa4 Ha BBIYUCIICHHE IUIOIIAJEH TIIOCKUX (Uryp ¢
MPUMEHEHUEM COOTBETCTBYIOUX (opmyn u  (HakToB U3
IaHuMeTpun. V3ydeHne TeopeM O BBIYHCICHUH OO0BEMOB
MPOCTPAHCTBEHHBIX TeEJI, pEUICHUE 3aJad Ha MPUMEHEHUE
dopmyn BbluucIeHUST 00BeMOB. HM3ydenuwe Qopmyn s
BBIYKCIICHUS ILJIOMIAJICH TTOBEPXHOCTEH MHOTOTPAHHUKOB U TET]
BpaITCHUSI.

O3HAaKOMJICHWE C  METOJOM  BBIYHCICHHUS  IUIOIIATU
MmoBepxXHOCTH cdeprl. Pemienne 3agad  Ha  BBIUKCICHHUE
MJI0MIAICH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

Koopaunarel u
BEKTOPbI

O3HaKOMJICHHE C TOHATHEM BeEKTOpa. M3ydyenme nexapToBoOi
CUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE, MOCTPOEHHUE IO
3aJIaHHBIM KOOpJMHATaM TOYEK M IIJIOCKOCTEH, HAaXO0XKICHUE
KOOPAUHAT TOYEK.

Haxosxienne ypaBHEHMI OKPYXKHOCTH, C(hephl, IUIOCKOCTH.
BrpruucieHnne pacCTOSHUN MEXKIY TOUYKaAMU.

3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, IIPABUJI HAXOXKICHUS
KOOpJIMHAT BEKTOpAa B MPOCTPAHCTBE, MPABWUJI JEHUCTBUU C
BEKTOPaMHU, 33IaHHBIMU KOOPINHATAMM.

[IpuMeHeHnEe TEOpUM TMIPU PELICHWM 337a4 Ha JEUCTBUS C
BEKTOpamMu. I3ydeHue CKaJsIpHOTO TNPOU3BENEHUS BEKTOPOB,
BEKTOPHOI'0 YPaBHEHMUS IIPAMOM M IUIOCKOCTU. lIpumeHneHune
TEOpUM TIPU pELICHWHM 3aJa4 Ha JEHUCTBHS C BEKTOpPaMHU,
KOOPAWUHATHBIA METO/, IPUMEHEHUE BEKTOPOB Il BBIYUCIICHUS
BEJIMYMH  yIJOB W paccrossHud.  O3HaKoOMJIEHHE  C
NTOKA3aTEIbCTBAMU  TEOPEM  CTEPEOMETPUH O  B3aMMHOM
PACIIONIOKEHUN TMPSAMBIX M IUUIOCKOCTEH C HCIIOJIb30BAHUEM

BEKTOPOB
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YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

Peanuzanus yueGHOTO npeamMeTa OCyIeCTBISETCS B:

Kaouner matemaTukm Ne 11

VYyeOHast ayauTopusi Il TPOBEJCHUS Y4YEOHBIX, MPAKTUYECKUX 3aHSATUH, IS
TPYIIOBBIX W WHIWBUAYATbHBIX KOHCYJIBTAIWMM, IJII CAMOCTOSITEIIBHOW pabOThHI, s
TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAINH.

Cron W CTya HOns TpENoAaBaTelisi, CTOJbl U CTYJbs s OOydaroluxcs, J0cKa,
TpuOyHa, MaKeThl MHOTOTPAHHUKOB M TEJI BPAIEHUs, YTOJIbHUK, TPAHCIIOPTHP, TOPTPETHI
YYEHBIX, UIAKaThl, y4eOHO-METOANIECKUIN KOMITIIEKC «MaTemMaTHuka.

MyabTumenuiinbiii kaduner Ne 30

YyeOHass ayauTopusi IJIs TPOBEACHUS Y4YEOHBIX, MPAKTHUYCCKUX 3aHITHH, IS
TEKYIIEro KOHTPOJIA.

Ctonbl ¥ CTYINbs A1 00y4aroIUXCsl, CTOJ U CTYJ JiJIs ipenonasarens. Cuctema 87"
ActivBoard 387 Pro Mount DLP nHa pa3aensHoM HacTeHHOM kperuienud, [10 Activinspire
(+ BcTpoeHHBIe KOJOHKK U TpoekTop). HoyrOyk (II9BM hp 650 <C5C49EA#ABC> 13
2328M /4/320/ DVD-RW/WiFi/BT/ Win8Pro/15.672,32 xr) ¢ BbIX0JI0M B ceTh VHTepHET
U MIPOTPaMMHBIM o0ecrieyeHueM: Microsoft Windows 7(KoHTpakt
Ne(327100004511000026-45788 ot 06.06.2011), LibreOffice(becriarHoe\cBOOOHO
pacnpoctpansiemoe), Suaekc  bpaysep(OecruiatHoe\CBOOOJIHO — pacmpoCTpaHsIeMOe),
MathCad Edu(morosop 06-1113 ot 15.11.2013).

JlabopaTropuss uHpopMaTUKM HW  HMHPOPMAUMOHHBIX TEXHOJOIrMHA B
npodeccuoHaNbLHOM AeATeIbHOCTH Ne 25

YyeOHast ayauTopusi IJis TPOBEACHUS Y4YEOHBIX, MPAKTHYCCKUX 3aHITHH, IS
TEKYIIEero KOHTPOJIS.

Cron u kpecino Juisl TpenojaBaTeNs, CTOJBI M Kpecla g o0ydarouumxcs,
nepcoHajgbHbie KommbioTepsl ITP Business — 15 mT. ¢ BeIXOAOM B ceTh MHTEpHET H
nporpammubiM obecrieuenueM: MS Windows 10(kontpakt Nell2 ot 30.07.2015), 1C:
[Ipeanpusartue  8(nureH3uoHHbIt  goroBop 2205 ot 17.06.2015), LibreOffice
(6ecrumatHoe\cBOOOHO — pacmpocTpansemoe),  Suaekc.bpaysep(becriaTHoe\cBOOOIHO
pacnpoctpansiemoe), Ham Can 10(kontpakt NeCCG BbP-542 or 04.10.2017), GIMP
(6ecrutatHoe\cBOOOMHO — pacrmpoctpansemoe), Inkscape Project(6ecrmatHoe\cBOOOIHO
pacnpoctpansiemoe), CIIC Koncynprant ILmoc(goroBop 5329-C ot 01.06.2015),
Hanoromiarensimuk  FOJI(6ecrmatHoe\cBOOOIHO pacmpocTpaHsieMoe), DKOHOMUYCCKUN
anamu3  4.0(moroBop 2007\158 ot 23.10.07), MathCad Edu, Ramus Educational
(becrutatHoe\cBOOOMHO — pacmpocTpansiemoe), Bizagi  Modeler(6ecmmatHoe\cB0OOIHO
pacnpocTpansiemoe), 7 Zip(becriatHoe\CBOOOIHO pacpoCTpaHsIeMoe).

[Tomenienuss kaOWMHETOB MW JIaDOpaTOpUM  YAOBJIETBOPSIOT  TPEOOBAHUSIM
CaHUTapHO-3MUIEMHOIOTHYECKHX paBui U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02).
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1. O6 oOpazoBanuu B Poccuiickoit denepauuu: denep. 3akon 0129.12.2012
Ne273-@3 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-
@3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne317-®3, ot
03.02.2014 Nell-@3, ot 03.02.2014 Nel5-@3, ot 05.05.2014 Ne84-®3, ot 27.05.2014
Nel35-@3, ot 04.06.2014 Nel48-d3, ¢ usMm., BHeceHHBIMU DeepalbHBIM 3aKOHOM OT
04.06.2014 Ne145-@3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. [Tpuka3 MunucrepctBa oopa3oBanus u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKJIECHUH (PEeAEepaTbHOTO rOCyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTA CPEIHETO
(momHOTO0) 001IeT0 0OPA30BAHUSY.

3. [Tpuka3 MunucrepctBa oOpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHudd B Ilpuka3 MuHuctepcTtBa oOpa3oBaHusi U Hayku Poccuiickoi
®enepanuu ot 17.05.2012 Ne 413 “O6 yrtBepkaeHuu ¢eaeparbHOr0 rocy1apcTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (IIOTHOT0) 00IIer0 00pa3oBaHUS .

4. [Tpuka3z MunuctepctBa oopazoanusi 1 Hayku P® ot 31 mekabps 2015 r. Ne
1578 «O BHeceHUMM HU3MEHEHUN B (eaepalbHBbIi TOCYIapCTBEHHBIH 00pa30BaTElbHbBIN
CTaHAApT CpeaHero oomero oOpa3oBaHUs, YTBEPXKIACHHBIA MpHUKa3zoM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit deneparum ot 17 mas 2012r. Ne 413».

5. [Tucemo JlemapraMeHTa TrOCyAapCTBEHHOM MOJMTUKH B c(epe MOATrOTOBKHU
pabounx kaapos u JIIO Munoopnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHnanuu
[0 OpraHu3alWd MOJYYEHHUs CpeIHEro oOmero oOpa3oBaHMs B IpeJenax OCBOEHUS
00pa3oBaTeNbHBIX MpPOrpaMM cpeaHero mnpodeccuoHaabHOrOo 00pa3oBaHMs Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs C y4eToM TpeOoBaHUM (heepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJIAPTOB M MOJy4aeMOW MPOPECCUU WM CHEIUATBLHOCTH CPEIHErO
Ipo(eCcCHOHATILHOTO 00pa30BaAHUS.
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KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOTI'O IPE/IMETA

KoHTpoib U OlleHKa pe3yibTaTOB OCBOCHHUS YYEOHOTO MpPEAMETa OCYIIECTBIISCTCS
MPEINOJIaBaTelieM B  MPOLECCE IMPOBEICHUA YCTHOTO W MHUCBMEHHOIO  OMpoca,
TECTUPOBAHMS, a TaKXXe BBIMOJHEHUS OOYYaOIIUMUCSI WHIWBUAYAJIbHBIX 3aJaHUMH,
HUCCIIeI0OBaHU.

Pe3yabTaThl 00y4yeHus
(nmpeaMeTHbIE Pe3yJbTAThl)

®opMbI 1 METOABI KOHTPOJIS U
OIl€eHKH Pe3yJIbTaTOB 00y4YeHHsl

= c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O
MaTeMaTHKe KaK YacTH MHPOBOW KYJIbTYPBI H
MECTe MaTeMaTHKH B COBpEMEHHOMU
IIUBUIM3AIMK, CIOCO0aX OIMCAHUS SBICHHUM
pEaIbHOTO MUpa HAa MATEMAaTUICCKOM SI3BIKE;

OnepaTUBHBIN KOHTPOJH B hOpME:

- MPOBEPKHU U OIICHKU MPAKTUUECKHUX
pabor;

- BBITIOJTHEHHUE JTOKJIA]IOB,;

- POBEPKA U OIIEHKA pedepaToB

- TECTOBBIN KOHTPOJIb.

= BIIQJICHUE  CTAHJAPTHBIMU  IIPUEMAMHU
pELEHNsT PaLMOHAIBHBIX W HppalUOHAIbHBIX,
ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB,

OmnepaTuBHBIN KOHTPOJIb B OpME:

- IIPOBEPKU U OLIEHKU IPAKTUYECKUX
pabor;

- UTHAUBUIyaJIbHbIN YCTHBIN OINPOC;

170:¢ CUCTEM,; WCIIOJIb30BaHUE TOTOBBIX | - GPPOHTAIIBHBIN YCTHBIN OIPOC;
KOMIIBIOTEPHBIX NPOTpaMM, B TOM 4YHCJIE IS | - BBIIOJHEHUE JOKIAI0B;
IIOMCKAa TYTH PEIIEHUS W  WUIIOCTPALUU | - PEIICHUE 3a/1a4 U YIPAXKHEHUN Y
pELIEHNs] YPAaBHEHUI U HEPABEHCTB; JIOCKH U Ha MECTE;

- IPOBEPKA U OlLIEHKa pedeparTos.
B BJaJICHUE METOJAaMM JOKa3aTelbCcTB U | OnepaTUBHBIA KOHTPOJIb B hopme:

AJITOPUTMOB PEILICHUS, YMEHUE UX IPUMEHSATD,
IPOBOJIUTH JTOKA3ATENbHBIE PACCYKICHUS B XOJI€
pelIeHus 3a1ay;

- IPOBEPKU U OLIEHKU MPAKTUYECKUX
pabor;

- UHIMBUyaJIbHBIN YCTHBIN OIPOC;
- (poHTaIBHBIN YCTHBIN ONPOC;

- BBIIIOJIHEHUE JI0KJIAJI0B,;

- peLIeHUE 3a1a4 U YIIPAKHEHUN Y
JIOCKU U Ha MECTE;

- POBEPKa U OIleHKa pedepaToB.

. c(hOPMHUPOBAHHOCTh MPEJICTABICHUNH O
MaTEMaTUYECKUX TOHATHSX KaK BaKHEUIIUX
MaTeMaTUYeCKUX  MOJENAX,  MO3BOJISIOIIUX
OMHCHIBATh M W3y4YaTh pa3HbIE TMPOIECCHl U
SIBJICHUS, MOHUMAaHUE BO3MOKHOCTHU
aKCHOMAaTHUYECKOTO MOCTPOEHUS
MAaTEMaTHYECKUX TEOPHI;

OrnepaTUBHBIN KOHTPOJIb B hopMme:

- IPOBEPKU U OLCHKHU MPAKTUYECKUX
pabor;

- UHAWBUAYaJIbHbIA YCTHBIN ONPOC;
- (poHTATBHBIN YCTHBIN OMPOC;

- pellIeHue 3a1a4 U YIIPAKHEHUHN Y
JIOCKU Y HA MECTE;

- TECTOBBII KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIAJIOB;
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. c(hOpMHUPOBAHHOCTh NPEJCTABICHUNA 00
OCHOBHBIX MOHSTHUSX MaTEMaTUYECKOTO aHajIu3a

U WX  CBOWCTBAaX, BIJIAJICHUE  YMEHHUEM
XapaKTepU30BaTh NOBEJICHUE byHKUHH,
UCIIOJIb30BAHUE  TOJYYEHHBIX 3HAHUWA A

OIIMCAaHUs U aHaJIn3a pCaJIbHbIX BaBHCHMOCTCﬁ;

OnepaTUBHBIN KOHTPOJIb B pOpME:

- IPOBEPKU U OLIEHKHU MPAKTUYECKUX
pabor;

- UHAWBUIyalIbHbIN YCTHBIN OMpPOC;
- (pOHTANTBHBIN YCTHBIN OIPOC;

- BBIIIOJIHEHUE JI0KJIAJI0B;

- MPOBEPKA U OIICHKA pedepaToB.

- pelLIeHue 3a1a4 U YIIPAKHEHUN Y
JIOCKU U Ha MECTE;

. BJIAJICHUE OCHOBHBIMU TMOHSTUSMH O
IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
dburypax, ux OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTh ~ yYMEHHUSI  paclo3HaBaTh
reoMeTpuyeckue GUrypsl Ha 4YepTexkax, MOJEIIX
U B pPEATIbHOM MUPE; MPUMEHEHUE W3YUYEHHBIX
CBOMCTB reoMeTpuueckux puryp v ¢hopmyn ams
pEeLIEHUs] TEOMETPUYECKHX 3aJad M 3aJa4y ¢
MPAKTUYECKUM COJIEPKaHUEM;

OnepaTUBHBIN KOHTPOJH B hOpME:
- IPOBEPKU U OLCHKHU MPAKTUYECKHUX
pabor;

- UHAVMBUAYaJIbHbIA YCTHBIN ONPOC;
- (poHTaIBHBIN YCTHBIN OMPOC;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JI0KJIA/IOB;

- pEllIeHHE 3a]a4 U YIIPAKHEHUHN Y
JIOCKU Y HAa MECTE;

- U3rOTOBJICHUE MOJENIeH Quryp;

- POBEPKa U OIleHKa pedepaTos.

. c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O
mporeccax W SBJICHHUSAX, HMMEIOMUX Bepo-
STHOCTHBIH XapakTep, CTaTUCTHYCCKUX

3aKOHOMEPHOCTSIX B PEAJBHOM MHUpPE, OCHOBHBIX
MOHATHSX 3JIEMEHTAPHON TEOPUM BEPOSITHOCTEW;
YMEHUN HaxOAUTh M OLEHUBATh BEPOSATHOCTHU
HACTYILUICHUS coObITHII B IIPOCTEUIIINX
IPAKTUYECKUX  CHUTyallMssX UM  OCHOBHBIE
XapaKTEPUCTUKH CIIyYalHBIX BEJINYMH;

OnepaTUBHBIN KOHTPOJIb B pOpME:

- IPOBEPKU U OLCHKHU MPAKTUYECKHUX
pabor;

- UHAWBUAYaJIbHbBIA YCTHBIN ONPOC;
- (poHTATBHBIN YCTHBIN OMPOC;

- peLIEHUE 3a/1a4 U YIIPA)KHEHUN Y
JIOCKM U Ha MECTE;

- TECTOBBIM KOHTPOJIb;

- BBIIIOJIHEHUE JOKJIAJIOB;

- MPOBEPKa U OIleHKa pedepaTos.

- BJIIAACHUC HaBbIKaMH
T'OTOBBIX KOMIIBIOTCPHBIX
PCUICHUHU 3aaa4.

UCIOJIb30BAHUS
nporpaMm  Ipu

OnepaTUBHBIN KOHTPOJIb B popMeE:

- IPOBEPKU U OLIEHKU MPAKTUYECKUX
pabor;

- TECTOBBIM KOHTPOJIb;

- 3aIUTa [IPOEKTOB.

[IpomexxyTounast arrecranus B ¢GoOpMe dK3aMEHa IO 3aBEPIICHUI0 Kypca y4eOHOTo

npeaMeTa

@OopMbI U METO/IbI KOHTPOJISI U OIIEHKU PE3yJIbTaTOB OOYYEHHMS TOJKHBI IMO3BOJISATh
IIPOBEPATH Y 00YUAIOIIUXCS HE TOIBKO C(HOPMUPOBAHHOCTD MPEAMETHBIX PE3YJITATOB, HO
Y Pa3BUTHE JUYHOCTHBIX U METANIPEAMETHBIX PE3yJIbTaTOB O0YUEHHUS.
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PesyabTarhl
(IMYHOCTHBIE U MeTanpeIMeTHbIe)

OcHOBHBIE
NMOKA3aTeJIHM OLCHKH

DopMBbI U METObI
KOHTPOJIS M OLIEHKHU

pe3yJjabTara
JINYHOCTHBIE pe3yJibTaThl
= IIOHMMaHWE 3HAYMMOCTH -c(pOpMHUPOBAHHOCTH Nutepnperanms
MaTEeMaTUKH I HAyYHO- ITOHUMAaHUS pe3yJIbTaTOB
TEXHHUUYECKOTO IIporpecca, 3HAYUMOCTH HaOJII0IeHUI 3a
c(OpPMUPOBAHHOCTh OTHOLIEHUSI K MaTEeMaTUKU IS NEATEIBHOCTBIO

MaTeMaTHKe KaK K 4acTu
00111e4eI0BEYECKON KyIbTYPhI Uepe3

HAy4YHO-TEXHUYECKOTO
nmporpecca;

oOyuyarorierocs B
IIPOIIeCCe OCBOCHUS

3HAKOMCTBO C HCTOPUEH pa3BUTHSI o0pazoBaTeIbHON
MaTE€MaTHUKH, YBOJIIOIIUEN IPOTpaMMBbI
MaTeMaTHYECKUX HJICH;
»  c(hOpMHUPOBAHHOCTH -copMHUPOBAHHOCTH WNuTepnperarus
MIPEICTABIICHUA O MaTEMaTHUKE KaK Hay9IHOTO pEe3yIbTaTOB
YHUBEPCATHHOM SI3bIKE HAYKH, MHUPOBO33PEHUS; HAOIIOJCHUH 3a
CPEIICTBE MOJCIHPOBAHUS SBICHUA | -IIEMOHCTpAITHUS JIEITEIbHOCTHIO
1 TIPOIIECCOB, ULCAX U METOAaX HAyYHOTO TOHUMAHUS oOyuarorierocs B
MaTEMATHUKH; B3aMMO3aBUCHMOCTH MIPOIIECCE OCBOCHUS
YyeJIOBEKa U o0Opa3oBaTeIbHON
MaTEMAaTHUKH, IPOTrPaMMBl.
*  Pa3BHUTHE JOTUYECKOTO -IEMOHCTpAaIus WNuTepnperarus
MBIIICHUS, TPOCTPAHCTBEHHOTO c(hOpMHPOBAHHOCTh pe3yJbTaToB
BOOOpaXEHUSI, AITOPUTMHUIECKON WHTEJUICKTYaJTbHBIX HaOII0IEHNH 3a
KYJIbTYPbl, KPHTHYHOCTH MBIIIJICHUS | CITOCOOHOCTEH; JIeSITEIbHOCTRIO
Ha ypOBHE, HEOOXOIUMOM JIJIst -JIEMOHCTpaIus oOyyarolierocs B
Oynymieit mpodeccruoHaaIbHON c(hopMUPOBAHHOCTHU MPOIIECCe OCBOCHUS
TEATETBLHOCTH, TS IIPOAOKCHUS MHPOBO33pPEHUS, o0pa3oBaTeNbHON
00pa3oBaHUs U cCaMOOOpa30BaHUS; OTBEYAIOIIErO IPOTPaMMBbI
COBPEMEHHBIM
peanusm;
» OBJIaJICHHE MaTEMaTUUYECKUMH -JICMOHCTpaITUs HNurtepnperamnms
3HAHUSAMHU U YMCHUSIMH, c(hOpMHPOBAHHOCTH pe3ybTaTOB
HEeOOXOIUMBIMHU B IIOBCEIHEBHOU YMEHHM UCIO0JIb30BaTh | HAOIIOJICHUI 3a
’KW3HH, JJ11 OCBOCHHUS CMEKHBIX TEOPETHUYCCKUE 3HAHUS | JCATEITHLHOCTHIO

CCTCCTBCHHO-HAYYHBIX AUCHUIIINH U

B IIPAKTUYECKOU

oOyuyarolierocs B

TUCIUILTAH MPOPECCHOHATBHOTO NesITeTbHOCTH; npoliecce OCBOCHHUS
LMKJIa, AJ1 T0Ty4eHus: 00pa30BaHUs o0OpazoBarenbHON

B 00J1aCTAX, HE TPEOYIOMIMX IPOrpaMMBbl
yrayOJIeHHON MaTeMaTHYeCKOM

MOJIFOTOBKH;

* TOTOBHOCTH U CIIOCOOHOCTb K -IEMOHCTpAIUs WuTepnperanus
00pa30BaHUIO, B TOM YHCIIE JKEJIaHUsl yUYUTHCS; pE3yNIbTaTOB
camM000pa30BaHUI0, Ha IPOTSKEHUU HaOJI0ICHUI 32
BCEH KU3HU; CO3HATEIHHOE -CO3HATEIbHOE JeSITeTbHOCTHIO
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OTHOIICHHEC K HEIIPECPBIBHOMY
O6paSOBaHI/IIO KaK yCJIOBHIO

OTHOIICHHUC K
IMPOAOIZKCHHUIO

oOyuJarorierocs B
IIPOIIecce OCBOCHUS

yCHemHoN mpodeccuoHanbHOM U oOpazoBanus B BY3e o0OpazoBarenbHON

OOIIIECTBEHHOM JIeSITEIbHOCTH; IPOrpaMMBl.

* TOTOBHOCTB M CLIOCOOHOCTb K -IEMOHCTpALUs

CaMOCTOSITEIIbHOM TBOPYECKOU U TOTOBHOCTH K TBOpueckue u

OTBETCTBEHHOM JIESITENBHOCTH; CaMOCTOSITEIIBHOU, UCCIIEN0BATEIIbCKUE
TBOPYECKOM paboThI
NEATEIbHOCTH

* TOTOBHOCTb K KOJUICKTUBHOM -B3aMMOJICHICTBHUE C

paboTe, COTpYAHHUYECTBY CO oOy4Jaronmmucs, YceneuHoe

CBEPCTHUKAMH B 00pa30BaTEIbHOM, | MpemnojaBaTeisiMu U IPOXOKIEHUE YUeOHOM

OOLIECTBEHHO MOJIE3HOM, yueOHO- MacTepaMu B X0/ IIPAKTUKMU.

HCCIIEI0BATENIbCKOM, IPOEKTHON U oOyueHus; VYuyacrtue B

IPYTUX BAJAX AEATEIbHOCTH; -COTPYAHUYECTBO CO KOJUIEKTHUBHBIX
CBEPCTHUKAMH U MEPOIPHUAITHSIX,

npernogaBaTCIIIMHI 1IpU

IMIPOBOJAMMBIX Ha

BBINIOJTHCHUN Pa3IUYHBIX YPOBHSX
Pa3IMYHOTO poJia
JCATCIIBHOCTH
* OTHOIICHHE K MPO(HECCHOHAIBHON | -IeMOHCTPAIUS 3aHATHSA 10
JESATEIEHOCTH KaK BO3MOYKHOCTH UHTEepeca K Oyaymiei CHeTIHATbHBIM
y4acTHs B PCIICHUU JINIHBIX, npodeccun; JTUCTIMILTAHAM

OOIIIECTBEHHBIX, TOCYapPCTBEHHBIX,
oOIIIeHAITMOHABHBIX TPOOIIEM;

-BBIOOD U TIPUMEHEHUE
METOJIOB U CITIOCOOOB

pelIeHus
npo¢eCCUOHATIbHBIX
3ajga4
MeTanpe/MeTHbIe pe3yJIbTaThl
. YMEHHE CaMOCTOSITEIbHO - OpraHu3anus KonTpons rpaduka
OTIPEIETIATH 1IeNIN ACSITETbHOCTH U CaMOCTOSITENIbHBIX BBITIOJTHEHHUS
COCTaBIISITh TUIAHBI IESTEIBHOCTH, 3aHATUN B XOJI€ WH/IMBHTyaJTbHOM
CaMOCTOSITENTHHO OCYIIECTBIISATD, U3y4CHUs CaMOCTOSITENIbHOM
KOHTPOJIMPOBATh U KOPPEKTUPOBATH | 00111€00pa30BaTesbHbIX | pabOThl 00yUaroIerocs
JeSTeIbHOCTh; UCIIOJIb30BaTh BCE TUCIUILINH;
BO3MOXKHBIE PECypCHI TSI - YMEHHE TJIAHUPOBATh
JTOCTHKECHHSI IOCTABJICHHBIX IeJIel U | COOCTBEHHYIO
pealii3alyy IIaHOB ACSITENbHOCTH; | I€ATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B - OCYUIECTBIICHUE

PAa3JINYHBIX CUTYAIIHAX,

KOHTPOJIA U
KOPPEKTUPOBKHU CBOEU
NEATEIBbHOCTH,

- UCITOJIb30BaHUE
Pa3JIMYHBIX PECYPCOB
JUISl JOCTHXKEHUS
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IIOCTABJICHHBIX LICJeH

. YMEHHE MPOYKTUBHO - IEMOHCTpaLUsl Habutoienue 3a ponbto
oOaTbes ¥ B3aMMOJEICTBOBATh B | KOMMYHHKATUBHBIX oOyuaronierocst B
IIPOLIECCE COBMECTHOMN CIIOCOOHOCTEN; rpyIie
AESITeIbHOCTH, YYUTHIBATH MO3UIIUN | - YMEHUE BECTH JUAJIOT,
APYTUX YYACTHUKOB JEATENbHOCTH, | YUYUTHIBAs MO3UIIUIO
3¢ (HeKTUBHO pa3pemaTh APYTUX YYaCTHUKOB
KOH(JIUKTBI; TSI TeIbHOCTH;
- YMEHHE pa3pelnTh
KOH(JIUKTHYIO
CUTYaIUIO
. BJIa/ICHUE HaBBIKAMU - IEMOHCTpaIUs CeMuHapbl
MO03HABaTENbHOM, yueOHO- CIIOCOOHOCTEM K VY4eOHOo-IpaKTH4YeCKHe
HCCJIEIOBATENCKON U MIPOEKTHON yueOHO- KOH(epeHInn
JESITeIbHOCTH, HAaBBIKAMHU HCCIIEIOBATENLCKOM U Konkypcot
paspeieHust mpodJieM; CHOCOOHOCTh | MPOEKTHOM OnuMnuaabl
¥ TOTOBHOCTH K CAMOCTOSITEIFHOMY | JA€SITEIbHOCTH;
MOWCKY METOJIOB PEIICHHUS - UCTIOJIb30BaHNE
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO | Pa3IMYHBIX METOJIOB
pa3IMYHBIX METO/IOB MIO3HAHUS; pEIIeHUs TPAKTHUECKUX
3aj1a4
. TOTOBHOCTb U CLIOCOOHOCTH K | - 3¢ dexktuBHbIN nouck | [loaroroska
CaMOCTOSATENbHON WH(GOPMAIIMOHHO- | HEOOXOIUMOM pedepaToB, TOKIAA0B,
MO03HaBaTEJIbHOM NeSTeNIbHOCTH, | UHOpMaIuy; UCIIOJIb30BaHUE
BKJIIOUAsi YMEHUE OPHEHTHUPOBATHCA | - HCIOIb30BaHHUE 3JIEKTPOHHBIX
B pa3IMYHBIX UCTOYHHUKAX | Pa3JIMYHBIX UCTOYHUKOB | HICTOUHHKOB.
uH(popmanuu, KpUTHUYECKU | nH(popmanuu, Bkitodas | Habmoaenue 3a
OLICHWBAaTb W HMHTEPHPETUPOBATH | DIIEKTPOHHBIE; HaBBIKaMH pabOTHI B
uHPOpMAIIMIO,  TOJIYy4YaeMylr U3 | - IEMOHCTpaIus rI100aNbHBIX,
Pa3INMYHBIX UCTOYHUKOB,; CIIOCOOHOCTH KOPIIOPATUBHBIX U
CaMOCTOSITENIEHO JTOKaJIbHBIX
UCIIOJIb30BaTh UH(POPMaLIMOHHBIX
HEOOXOAUMYIO CeTsIX.
UHGOPMAITHIO IS
BBIMIOJIHEHUS
MOCTaBJICHHBIX

y4eOHBIX 3a/1a4;

- COOJIIOJICHHE TEXHUKU
0e30I1acHOCTH,
TUTHEHEI,
pecypcocoepekeHus,
IPABOBBIX U ATHYECKUX
HOPM, HOPM
uH()OpMaIIMOHHOM
0C30ITaCHOCTH
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. BJIaJCHUC SA3BIKOBBIMH
cpeacrBaMm: YyMCHHUC sICHO, JJOTHYHO
N TOYHO H3JIaraTb CBOIO TOYKY
3pCHuA, HCIIOJIb30BATH aAJICKBATHLIC
SA3BIKOBBIC CPCACTBA,

- IEMOHCTpAIIHSI
KOMMYHHUKATHBHBIX
CIIOCOOHOCTEI;

- YMEHHUE BECTH JUAJIOT.

Iloaroroska
pedepartoB, 10KIIa10B.
HNuTepnperanus
pe3yJIbTAaTOB
HaOJIIOIEHUH 3a
JIEATEIILHOCTBIO
oOyyarolierocs B
MPOLIECCE OCBOCHUS

00pa3oBaTeIbHON
TPOTPAMMBI.
. BJIaJICHUE HABBIKAMU | - yMEHHE OIICHUBATh WuTepnperanmst
MO3HABATEIbHON  pedriekcuu  Kak | CBOIO COOCTBEHHYIO pE3yIbTaTOB
OCO3HAaHMS COBEPIIAEMBIX JCUCTBUH | ACATEIBHOCTbD, HaOJIOICHHH 32
U MBICIIUTENBHBIX MPOIECCOB, WX | aHAJTU3UPOBATH U JeSATEeIbHOCTHIO

pPE3YyJIbTaTOB H OCHOBaHHﬁ, I'paHHUIl
CBOCTI'O 3HAaHHNAIA M HC3HAHHNI, HOBBIX

ACJIaThb IIPAaBUJIBHBIC
BBIBOJBI

oOyuarorierocs B
TIPOIIECCE OCBOCHHUSI

MO3HABATEJIbHBIX 33Ja4 U CPEACTB o0pazoBarenbHOI
WX JIOCTHKEHUS; IPOrPaMMBI

. LEJIEYCTPEMIIEHHOCTD B | - I€MOHCTpAIUs WNurepnperanus
MOMCKAaX M TMPUHATAU PELICHUM, | CTOCOOHOCTH pe3ynbTaTOB
COOOpa3UTEIbHOCTh W HHTYMIIHA, | CAMOCTOSITENIBHO /1aBaTh | HAOMIIOIEHUH 32
Pa3BUTOCTH IIPOCTPAHCTBEHHBIX | OLIEHKY CUTYyalluHU U JEATEIbHOCTBIO

MPEICTABIICHUI; CIIOCOOHOCTH BOC-
NPUHUMATH KpPacoTy M TapMOHHIO
MUpA;

HaXOJIUTh BBIXOJI U3
HEE;

- IEMOHCTPALIHSI
CIIOCOOHOCTH
CaMOCTOSATEIIBHOTO
NPUHATHS PELLICHU,
CcO00pa3UTENHLHOCTH U
WHTYHIIAH

oOyuJarorierocs B
TIPOIIECCE OCBOCHHSI
oOpazoBaTebHON
IIPOrPaMMBbI
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