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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yueOnoro npeamera OVYI1.03 MaTematuka npeiHa3HaueHa JJIs
U3Y4YeHUs] MaTeMaTUKU B MpodecCUOHATBHBIX 00pa30BaTENbHBIX  OpraHu3alusX,
peanu3yronmx o0pa3oBaTeIbHyIO MPOrpaMMy CpeIHETo o0IIero o0pa3oBaHus B IIpeenax
OCBOEHHSI OCHOBHOM oOpazoBarenbHOil mporpammbl (OOII) CIIO Ha 0a3e OCHOBHOIO
o011ero 00pa3oBaHus MPH MOATOTOBKE CIIEIUATMCTOB 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 COOp», ¢ yyetom PekoMmeHpmauuii Mo OpraHu3aluu
MOJIYYCHHST CpeaHero ooOmero oOpa3oBaHHsS B Mpeaeiax OCBOCHHS 00pa30BaTEIbHBIX
IporpamMM CpeJHEero Mpo(ecCHOHATBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro
oOpazoBanusi, [IpumepHoil mporpamMmbl 0011€00pa30BaTENbHON yUEOHON JTMCHUIUIUHBI
«MaremaTtuka: anreOpa W Hayaja MaTeMaTHUYECKOro aHanmus3a; [eomeTpus» Juis
npoecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3alui, pekoMeHaoBaHHONW OI'AY
«D®UPO» ot 21.07.2015 .

Copepxanue pabouell mporpammbl y4eOHOro npeamera MaTtemaTvka HampaBlIEHO
Ha JIOCTH)KEHUE CIICAYIOIUX LIeTei:

- obecrnieueHue  CPOPMHUPOBAHHOCTU  MPEJCTABICHUHA O  COLUAIIBHBIX,
KYJBTYPHBIX U UCTOPHUECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

- obecrnieueHue CGHOPMUPOBAHHOCTU JIOTUYECKOTO, aJIrOPUTMUYECKOTO |
MaTEeMaTHYECKOTO MBIIUICHHUS;

- oOecrnieueHrne C(OPMUPOBAHHOCTA YMEHUW NMPUMEHATH MOJyYEHHBIC 3HAHUS
NIPU PEIICHUH Pa3INYHBIX 33/1a4;

- obecnieueHue chOpMUPOBAHHOCTHU TMPEJICTABICHUN O MaTeMaTHKE KaK YacTH
o011eueI0BeYeCKON KYJIbTYphl, YHUBEPCAIBHOM SI3bIKE€ HAYKH, TO3BOJISIONIEM OIKCHIBAThH
U U3y4yaTh peajbHble IPOLECCHI U SIBICHUS.



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

MaremaTuka SBISICTCS (bYHI[aMGHTaJ'II)HBIM y‘IC6HI)IM npecamMeToOM CO CIOKHUBIINMCH
YCTOﬁqHBBIM COACPIKAaHUEM U 06HII/IMI/I Tp€6OBaHI/IﬂMI/I K IIOATOTOBKC 06yan0HlHXCH.

O6HII/I€ OeJin HM3Y4YCHHUA MATCMATHUKU TPAOAUIHUOHHO PCAINU3YIOTCA B YCTBIPECX
HaIlpaBJICHUAX !

o o01iee mpeacTaBiIeHUe 00 UaesIX U METOJaX MaTeMaTHKU;

o WHTEJUIEKTYaJIbHOE Pa3BUTHUE;

o OBJIaJICHE HEOOXOAUMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
o BOCITUTATEIBHOE BO3/ICHCTBHE.

W3ydyenne wmareMaTuku Kak MNpoQUIbHOTO 00Ie00pa3oBaTeIbHOr0 y4eOHOTro
npeaMeTa, YYUTHIBAIOLIETO CHEMU(PUKY OCBaWBAEMbIX OOYYAIOMIMMHCS CIIENUaIbHOCTEH
CIIO, obecrieunBaeTcs:

L4 BBI60pOM Pa3JIMYHBIX ITOAXO0A0B K BBCACHHIO OCHOBHBIX HOHHTHﬁ;

L (bOpMI/IpOBaHI/ICM CHCTCMBI y‘{e6HI>IX BaI[aHI/Iﬁ, 06€CH€‘{I/IBaIOIHI/IX
B(b(l)eKTI/IBHOG OCYHICCTBIICHUC BBI6paHHI>IX OCJICBBIX YCTAHOBOK;

L 06OFaIHCHI/IeM CIICKTpa cTujien y‘I€6HOﬁ JCATCIBHOCTH 3a CUCT COIJIaCOBAaHUA

C  BEOYLIMMH JESATEIbHOCTHBIMU  XapaKTEpUCTUKaMU  BbIOpaHHON  mpodeccuu
(crenManbHOCTH).

[IpopunbHas cocTaBisiomas oOTpaxaercss B TpeOOBaHUAX K IMOJATOTOBKE
00yYaroIMXCcs B YaCTH:

o oOlEel cHUCTeMbl 3HAHUM: COJEp>KATENbHbIE MPUMEPHl HMCIOJb30BaHUS
MaTeMaTHUYECKUX UJIeH U METOAOB B MPO(heCCHOHANIBHOM J1eATENbHOCTH;

o YMEHMH: pa3iuuue B YpOBHE TpPEeOOBAHMNM K CIIOKHOCTH TPUMEHSIEMBIX
JITOPUTMOB;

o MPAKTUYECKOTO HUCIOJIb30BAaHUSI MPUOOPETEHHBIX 3HAHMM U yMEHUM:
WHIUBUIYAIbHOTO y4eOHOro OmNbITa B TOCTPOCHHM MATEMATHUYECKUX MOJEIEH,
BBIIIOJIHEHUH HUCCIIEA0BATEIBCKUX ITPOEKTOB.

Takum o0pa3zoMm, peanu3anusi CoJep)KaHUs YYEOHOro MpeAMeTa OPUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTUK YUeOHOH paboThl, 3aBUCSIIMX OT
npoduas npodecCHoHATBLHOTO O0pa3oBaHHUsS, IIOJYYCHHUS OIBITa HCIOJIB30BAHHS
MaTeMaTHUKd B COJEPKATENbHbIX U NPOQPECCHOHAIbHO 3HAYUMBIX CHUTYyalUsAX [0
CPaBHEHUIO C (HOPMATILHO-YPOBHEBBIMH PE3yJIbTaTUBHBIMHU XapaKTEPUCTUKAMU O0YyUEHUSI.

Copepxanue ydeOHOro mpenMera pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSAMU 00YUEHUS] MaTEMATHKE:

1. anreOpanyueckasi TUHUS, BKIIOYAIOIAs CUCTEMATU3allUI0 CBEICHUI O YHCIIax;
U3y4YeHUE HOBBIX U 00O0OIlEHHE paHee HM3YUYEHHBIX Omepanuii (BO3BEJCHHE B CTEIEHb,
U3BJICUEHUE KOpHS, JOrapu(pmMupoBaHUE, CHUHYC, KOCHUHYC, TAaHT€HC, KOTaHI'€HC U
oOpaTHbplE K HHM), H3yYe€HHE HOBBIX BHJOB YHCIOBBIX BBIpAXEHUH U (HOPMYI;
COBEPILIEHCTBOBAHHUE MPAKTUYECKUX HABBIKOB M BHIYMCIUTENBLHON KYJIbTYPhI, pACIIMPEHUE
U COBEpIICHCTBOBAaHME alredpanvyeckoro ammapara, c(HOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €0 MPUMEHEHHUE K PEIICHUI0 MaTEMaTHUECKUX U MPUKJIAIHbIX 33]1a4;

2. TEOPETUKO-QYHKIIMOHANbHASL JIMHUSA, BKJIIOYAIOIIAs CHCTEMAaTU3AlUI0 U
paciiupeHre CBeAeHMH O (YHKIUSAX, COBEPIICHCTBOBaHWE TpapUUecKUX YMEHUMH;
3HaKOMCTBO C OCHOBHBIMHM HJAESIMH M METOJAAMH MaTeMaTUYEeCKOro aHaln3a B 00BbEME,
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MO3BOJISIIONIEM  HUCCJENOBAaTh dJEMEHTapHble (YHKIMM U peliarh MpocTeuiine
reoMeTrpudeckue, (GU3n4ecKue 1 Apyrue npukiaaHbie 3a/1a4u;

3. JVUHUS ypaBHEHW M HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOCHUU U
UCCJIEIOBAHUM MaTEeMaTUYeCKUX MOJIeNiel, Mepecekaronascs ¢ anreOpandyeckoil u
TEOPETUKO-(PYHKITMOHAILHON JIMHUSIMHU U BKJIIOUYAIOIIAsl Pa3BUTHUE U COBEPILIEHCTBOBAHUE
TEXHUKU ainreOpanvyeckux MpeoOpa3oBaHUM Jid pEIICHHS ypaBHEHWM, HEPAaBEHCTB H
cucteM; (opMuUpoBaHME CHOCOOHOCTH CTPOWTH M  HMCCIENOBAaTh  IMPOCTEHINNE
MaTeMaTUYECKHEe MOJEIN TpPU PEUICHUH NPUKIATHBIX 3ajad, 3a7ad4 U3 CMEXHBIX U
CIIeMAIBHBIX JUCIHUILINH,

4, reoMeTpuYecKasl JIMHMS, BKJIOUAIONIAs HArJISIAHBIE MPEJCTABICHUS O
MPOCTPAHCTBEHHBIX (HUTypax W H3ydYeHHE WX CBOWCTB, (DOPMHUPOBAHHME U Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE CIOCOOOB TEOMETPUYCCKUX H3MEPCHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJOB ISl PEIICHUS MaTeMaTHYECKUX W MPHUKIAIHBIX
3ajad;

5. CTOXACTUYECKas JIMHUS, OCHOBaHHAsI HA Pa3BUTHH KOMOMHATOPHBIX YMEHUH,
NPEACTABICHUM O BEPOSATHOCTHO-CTATUCTHUUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETOo
MUpa.

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

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 CIICIIMATMCTOB CPETHETO 3BEHAa MECTO
yueOHOoro mpeaMera MaremMaTMKa — B COCTaBe OOMMX YYEOHBIX TPEIMETOB,
dbopmupyeMbIX U3 00s3aTeNbHbIX NpeaMeTHbiX obnacter ®I'OC cpeanero oOuiero
00pa3oBaHUs.

PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

OcBoenue cojaepkaHusi ydueOHOro mpenMera MaremaTtuka oOecrieunBaeT
JOCTH)KEHHE 00YYaIOIUMHUCS CIEAYIOIIMX PE3YIIbTATOB:

JIUYHOCHIHbBIX:
. c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O MaTeMaTHUKE KaK YHUBEPCATHHOM S3BIKE
HayKH, CPEICTBE MOJIEIINPOBAHUS SIBJICHUH U MIPOLIECCOB, UIEIX U METOAAaX MATEMATHUKH;
. [IOHMMAHHWE 3HAYMMOCTHM MaTEMaTHMKU JUIsI HAYyYHO-TEXHUYECKOIO IIporpecca,

c(hOpMUPOBAHHOCTh OTHONIICHUS K MaTeMaTHKEe KaK K YacTH OOIleYeIoBeUeCcKon
KYJbTYpbl Y€pe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MATEMATHKH, HBOJIOLHEH
MaTEeMaTUYECKUX UJICH;

. pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHHS,
QITOPUTMUYECKONW KYJIbTYPhl, KPUTHUHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOJIUMOM JIJIs
Oynymieil mpodeccuoHanbHOM JEATENBbHOCTH, JUISl TPOJOJDKEHHST O0Opa3oBaHUS U
caM0o00Opa30BaHuUs;

. OBJIaJICHUE MATEMAaTUYECKUMHU 3HAHUSAMH U YMEHUSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHON JKU3HU, JII OCBOEHUS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX JUCHMIUIMH U
JUCHUIUIMH TIPO(GECCUOHAIBHOTO IMKJIA, JJIs MOJydeHUsl 0Opa3oBaHMs B 00JIACTSX, HE
TpeOYIOLIUX YIITyOJIeHHOW MaTeMaTHYeCKOW MOATOTOBKY;

. TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUU BCEH KU3HM; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICIITHOM MPO(EeCCHOHATBHON M O0IIECTBEHHOMN ACATEILHOCTH;

. TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHONM TBOPYECKOW M OTBETCTBEHHOMU
JESTENBHOCTH;
. TOTOBHOCTh K KOJUIGKTUBHOM paboOTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B

o0pa3oBarenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeA0BATENbCKOM, MPOCKTHOU U
JIPYTUX BUJAX JEATEIbHOCTH;

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

PCUICHUH JINYHBIX, O6H_ICCTBCHHBIX, TroCyaapCTBCHHEIX, 06IHCHaI_[I/IOHaJIBHBIX HpO6H€M;
Memanpedmemubtx:

. YMCEHHUC CaMOCTOATCIIBHO ONPCACIIATL HEIW ACATCIBHOCTHU M COCTABJIATL IIJIAHBI

NEATEIIBHOCTH; CaMOCTOSITENIBHO OCYLIECTBIIATh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NEeATEIIbHOCTD; MCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI Ul TOCTHKEHMS ITOCTABICHHBIX
Hene M peanus3aluM IUIAHOB JAESTENbHOCTH; BBIOMpPATh YCHEIIHbIE CTPAaTerud B
PaA3JINYHBIX CUTYALUAX;
. yYMEHHE NPOAYKTUBHO OOINATHCS M B3aMMOCHCTBOBATH B MPOLIECCE COBMECTHOU
JESTENIbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHUKOB MACSITENBbHOCTH, 3PPEKTUBHO
paspemaTh KOHGIUKTHI;
. BJIa/ICHE HABbIKaMHU MO3HABATEJBbHOM, Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOM
7



NEeSATEIbHOCTH, HAaBbIKAMU pa3pelieHusi npodsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IOUCKY METOJOB PEUICHUS MPAKTUYECKUX 3a1a4, I[PUMEHEHUIO
PAa3JIMYHBIX METOJI0B [IO3HAHUS,

. TOTOBHOCTh M CIIOCOOHOCTh K  CaMOCTOSTEIBHOM  HMH(OpPMAIMOHHO-
[I03HABATEIbHOU JEATEIIbHOCTH, BKIKOYas YMEHHUE OPUEHTUPOBATHCA B PA3JIUYHBIX
MCTOYHUKAX MH(OpMAIMU, KPUTHUYECKU OLICHMBATh M UHTEPIPETHUPOBATH MH(OpMaIuIo,
MOJYYAEMYIO U3 PA3JINYHBIX UCTOYHHUKOB;

. BJIAICHUC SA3BIKOBBIMU CPCACTBAMH. YMCHHC SCHO, JIOTMYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIb30BATh aICKBATHLIC A3BIKOBLIC CPCICTBA,
. BJI1aACHUEC HaBbIKaMU MMO3HaBATEIbHOM pGQ)J'ICKCI/II/I KaK OCO3HaHHA COBCPIINACMbBIX

JNEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB U OCHOBAaHUW, IPAaHULl CBOETO
3HAHUS U HE3HAHHWsI, HOBBIX ITO3HABATEIIBHBIX 33J1a4 U CPEACTB ISl UX JTOCTUKEHHUS;
. LEJIEYCTPEMIIEHHOCTh B IMOUCKAX M MPUHATUM PEIICHHH, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEICTABICHUI; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy ¥ TApMOHMIO MUPA;

npeomMemHulx:
. c(OpMUPOBAHHOCTH MPEACTABIECHUN O MaTEMATUKE KaK YaCTH MUPOBOM KyJIbTYpPbI
U MECTe€ MaTeMaTUKd B COBPEMEHHON ULMBUIIM3ALMU, CHOCOOAX ONUCAHMS SBJICHUM
pEaIbHOr0 MUpPa HA MATEMATUYECKOM SI3BIKE;
. c()OPMHPOBAHHOCTh  NPEACTABICHUA O MATEMaTUYECKUX MOHATHIAX  Kak
BAKHEMIIMX MATEMATUYECKUX MOJEIAX, IMO3BOJIAIOIIMX OMMCBHIBATH W M3ydaTh Pa3HbIE
IIPOLIECCHI W SIBJICHHS; INOHUMAHHE BO3MOYKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYECKUX TEOPHH;

. BJIAICHUC MCTOAAMH NOOKA3aTCJIbCTB W aJITOPUTMOB PCUICHUA, YMCHHEC HX
IPUMCHATH, IPOBOAUTHL JOKA3aTCIbHBIC PACCYXKACHUA B XOAC PCIICHUA 3a1a4;
. BJIaACHUC CTaHAaPTHBIMHA InmpueMamMu PpEIICHUA paoruOHAJIbHBIX 151

VPpalUOHAIBHBIX, IIOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHECHUN U
HEpPABEHCTB, MUX CHUCTEM; MCIIOJIb30BAHHE TOTOBBIX KOMIBIOTEPHBIX MPOTrpaMM, B TOM
YHUCJIE I IOUCKA IIyTH PELICHUS Y WIUTFOCTPALNU PELIEHNS] YPABHEHUN U HEPABEHCTB;

. c(hOpPMHPOBAHHOCTh TPEJICTABICHUNH 00 OCHOBHBIX MOHATHSIX MAaTEMaTUYECKOTO
aHaiM3a M HUX CBOMCTBAxX, BIIAJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (PYHKIIMIA,
VICII0JIB30BaHUE MOJYYEHHBIX 3HAHUM JJIsI OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

. BJIJICHUEC OCHOBHBIMM TIOHATHSIMU O IUIOCKMX M  MPOCTPAHCTBEHHBIX
reoMeTpu4ecKux ¢uUrypax, HMX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHHS
pacro3HaBaTh reoMeTpuueckue (Urypbl Ha 4depTekax, MOJACISIX U B PEAIbHOM MHUDPE;
MPUMEHEHUE HW3YYEHHBIX CBOMCTB TI'e€OMETpPUYECKUX (GUryp u ¢Gopmys IJjsi pelieHus
reOMETPUUECKHX 33J1a4 U 3a7a4 C MMPAKTUYECKUM COJICPKAHUEM;

. c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O TIpoleccax U SBJICHHUSIX, HMMEIOIINX
BEPOSITHOCTHBIA  XApPAKTEpP, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B pEAIBHOM MHPE,
OCHOBHBIX TMOHSTUAX JJEMEHTAPHOM TEOPUU BEPOSITHOCTEW; YMEHUW HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYILJICHUSI COOBITUN B IPOCTEUIITUX TPAKTUICCKUX CUTYAIIHIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYUH;

. BJIAJICHUE HABBIKAMM HCHOJIb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MNPOTPaMM IIpU
peneHny 3aaad.



COJAEPKXAHUE YYEBHOI'O IIPE/IMETA

BBEJIEHUE
MareMatruka B Hayke, TEXHHKE, YKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHUAX U
MpaKTUYECKON JnearenbHOoCTH. Llenm u 3amaym W3ydeHUss MaTeMaTUKU TMPU OCBOCHUU
npodeccuit CI1O u cnenunansuocteit CIIO.

AJIT'EBPA

Pa3BurTne NOHATHUS O YUCTIE

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

CamocrositesbHas padora: [lonrotoButh q0KIaa6l Ha TeMbl: «I unoreza Pumanay,
«Pacnpenenenre npoCTbIX YUCEID.

KopHu, crenenn u jorapupmsi

Kopuu u crenenn. KopHu HaTypanbHO# CTENEHHU U3 YKCIIA U UX cBOMcTBa. CTeneHn
C palMOHAIBHBIMM TMOKa3zaTensiMu, HX cBoWcTBa. CTeneHu ¢ JAEUCTBUTEIbHBIMU
noka3zarensiMu. CBOKWCTBA CTENEHH C IEUCTBUTEIbHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapucbm uncna. OCHOBHOE JIOTapu(PMHUUECKOE  TOXKIECTBO.
JlecsiTnunbie U HaTypasibHbie Jorapudmel. [IpaBuna neiicteuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anredOpanueckux BbIpakeHuil. [IpeoOpasoBaHue parMOHANIBHBIX,
UppaIiOHaIbHBIX CTEIIEHHBIX, MOKA3aTEIIbHBIX U JOTapU(PMUUIECKUX BHIPAKECHUM.

[IpakTrueckue 3aHATHS

Apudmernyueckue NeUCTBUS HaJl YUCIaMH, HAXO0XIECHHUE TTPUOIMKEHHBIX 3HAYCHUI
BEJIMYMH M TOTPEIIHOCTEH BbIYMCICHUN (a0COTIOTHOM W OTHOCUTENBHOW), CpaBHEHUE
YHCJIOBBIX BBIPAXKEHUU.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOIHEHNE pacyeTOB € paiuKaIaMHu.

Pemenne wuppanuoHanbHbIX ypaBHeHUM. HaxokaeHue 3HAUYEHUN CTEIEHEH C
panmoHaNbHBIMU TIOKa3arensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BBIpaKEHUI,
coIepKalluX CTeneHu. PenieHre noka3arenbHbIX YPABHEHUH.

Pemenne npukitagupix 3a0a4.

Haxoxnenue 3nauenuii jorapudma mo mpou3BOJIHLHOMY OCHOBaHMIO. [lepexom oT
OJIHOTO  OCHOBaHWUsI K JpyroMmy. Beluucienne U cpaBHeHHE  Jorapu@mos.
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.

OCHOBbBI TPUTOHOMETPUH
OcCHOBHbIE OHATHS TPUTOHOMETPHH
Pannannas mepa yrna. BpamarensHoe aBukenwe. CHHYC, KOCHHYC, TaHT€HC U
KOTAHT'€HC YHUCIIA.
Camocrositesbaasa padora: [loaroroButs coobOmennst Ha TeMmbl: «Maremarrnka B
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Hpesuem Erunre», « [ luBunuszanuu IpeBHOCTI.

OcHOBHbBIE TPUTOHOMETPUYECKHE TOKIECTBA

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

[IpeobpazoBanus TPOCTEUIIMX TPUTOHOMETPUUECKUX BhIPaKECHUMN

[IpeoOpazoBanre CyMMbI TPUTOHOMETPHUYECKUX (YHKIMHA B TPOU3BEACHUE U
MPOU3BEICHUS B CyMMy. BwIpakeHWe TPUTOHOMETPHUYECKHUX (DYHKIIMH uepe3 TaHTEHC
MTOJIOBUHHOTO apTryMEHTA.

Tpuronomerpuvyeckue ypaBHeHHUs M1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHHSL. [Ipocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpartHpie TpuroHOMeTprudecKrue (PyHKIMU. APKCUHYC, apKKOCHHYC, apPKTaHTEHC.

[IpakTrueckue 3aHATHS

Panuanubiii MeTO1 MI3MEPEHU YIIIOB BPAIIEHUS U CBSI3b C TPAlyCHON MEPOM.

OCHOBHBIE TPHUTOHOMETPUYECKHE TOXISCTBA, (OPMYJIBI CIIOXKEHHUS, YJIBOCHUS,
npeoOpa3oBaHUEe  CyMMbl  TPUTOHOMETPHYECKUX  (GYHKIMH B  IPOM3BEJCHHE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETpHUECKUX (GYHKIHMN B cymmy. IIpocreiimiue
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA.
OOpaTHbIC TpUrOHOMETPUYECKHE (QYHKIIMHU: apKCHHYC, apKKOCHHYC, apKTaHT €HC.

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. [IpoMexxkyTku Bo3pacTaHUsi UM yObIBaHUS, HAauOOJbIlIEe U HAUMEHbLICE
3Ha4YEeHMs,  TOYKH  JKcTpemyma.  ['paduueckass  unrepmpetanus.  [Ipumeps
(GyHKIIMOHATBHBIX 3aBUCMMOCTEH B peajbHBIX IMpolleccax U sSBICHUsAX. Apudmerndeckue
onmepanuu  Han  QyHkmusMua.  CrnoxHas — Qyskius  (kommosunwmsi). [lonatue o
HENPEPBHIBHOCTH (PYHKIIHH.

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

Crenennble, MoKa3aTeabHble, TOrapu(pMUUECKUE U TPUTOHOMETpUUECKUE QYHKIUU.

OOpaTHble TPUrOHOMeTPUYECKHEe QyHKIUH

Onpenenenus PyHKIUM, UX CBOMCTBA U TPpaPUKH.

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 3aBUCMMOCTEH MEXKIYy IIEPEMEHHBIMU B peEajbHBIX IIPOLIECCAX U3
cMexXHbIX guctumuinH. Omnpeaenenue Qynkuuit. Iloctpoenune u uTeHue rpadukos
dbynknuii. HccnenoBanne ¢ynkimu. CBoCTBa JIHHEHHOW, KBaJAPAaTUYHOW, KYCOYHO-
JUHEWHON W JpoOHOoNIMHeHON ¢yHkiuil. HempepbiBHBIE W mepuoanyeckue (yHKIIHU.
CpoiicTBa u rpaduku CHHYyCa, KOCHHYCa, TaHTeHca u KoTaHreHca. OOpatHbie GyHKITUN U
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ux rpaduku. OOpaTHble TpuroHomerpuueckue ¢GyHkiuu. IIpeoOpazoBanus rpaduxa
dbynkuuu. ['apmonnyeckue konedanus. [Ipuknanneie 3agaum.

[lokazaTenbHble, Jorapu@MuUecKkue, 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 YU CJIOBBIX
nocienoBatenbHocTed. IloHdaTne o mnpenene mnociaegoBaTebHOCTUH. CylIECTBOBaHUE
npenesa  MOHOTOHHOM — OTpaHMYEHHOM — mocnenoBarenbHocTH.  CyMMHpoOBaHue
nocyenoBaTeabHOCTe. beckoHeYHO yObIBaroniasi reoMeTpUYecKas IpOrpeccuss U ee
CyMMa.

[IpousBognasi. IloHsTHEe O T™POU3BOAHON (PYHKIUMU, €€ TEOMETPUUYECKUN 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 00pAaTHON PYHKIIUU U KOMIO3UIIUU (DYHKIIUH.

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

[lepBooOpa3zHass u wuHTerpayn. IlIpuMeHEHHE OINpEeNeNeHHOr0 UHTerpaiza s
HaXOXXJEHUsl IUIOWAAN KpuBoiuHeHOW Tpanenuu. dopmyna Herotona—Ileitonuma.
[IpuMepbl TpuMEHEeHHs UHTErpayia B GU3UKE U T€OMETPHHU.

[IpakTrueckue 3aHATHS

YucnoBasg mOCIEI0BAaTENbHOCTb, CHOCOOBI €€ 3aJaHMs, BBIYHCICHHUS YJICHOB
nocienoBatenbHocT.  [lpenen  mocnemoBaTenbHOCTU.  beckoHeuHo — yObIBaromas
reOMETPUYECKasl POrPECCHSI.

[Ipon3BoHAsA: MEXaHUUYECKUN U TEOMETPUUECKUAN CMBICIT ITPOU3BOJHOM.

VYpaBuenue  kacarenpHOM B oOmem  Bume. llpaBmwia u  dopmynsl
nuddepeHrpoBanusi, TabnuIa MTPOU3BOIHBIX dJIEMEHTapHBIX (pyHkIuil. MccnenoBanue
GyHKIMM C TIOMOIIBI0 TPOW3BOAHOM. Haxoxmenue HauOONbIIET0, HAMMEHBIIETO
3HAYCHUS U IKCTPEMAIbHBIX 3HAaUCHUHN (DYHKITUU.

Nurerpan u nepBooOpaszHasi. Teopema Herorona—IJleliOnuma. IIpumenenue
WHTETpaja K BBIYUCICHUIO (PM3UYECKUX BEJIMYMH U TUIOMIAJIEH.

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 YypaBHEHMH. PanuWoHanbHble, UpPpPALMOHAIBHBIC,
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, IPAPUUECKUN METO).

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

Ncnonb3oBanne cBOKMCTB U rpadukoB GYyHKUIUN MPU PEIICHUH YPaBHEHUU U Hepa-
BEHCTB. MeTo uHTepBaioB. M300pakeHHe Ha KOOPAUHATHOM TUIOCKOCTH MHOXECTBA
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.

WNHTtepnperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

[IpakTrueckue 3aHATHS

Kopuu ypaBHenuii. PaBHocunbHoCTh ypaBHeHui. [IpeobpazoBanue ypaBHEHHIA.

OcCHOBHBIE PUEMBI PELIEHNS YPABHEHUH. PellieHne CUCTEM ypaBHEHNM.

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

CamocrosiTesibHass padora: [loaroroBuTh MOKIaAbl U COOOLICHUS HAa TEMBI:
«Hukomax I'epazckuity, «Jleonapao @udboHaqqm.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbl KOMOMHATOPUKH

OCHOBHBIE TOHATUS KOMOMHATOPUKH. 3aJadyd Ha MOJACYET YHCIa pa3MEIICHUH,
MEepPEeCTaHOBOK, codyeTaHui. Pemienue 3amau Ha nepedop BapuanToB. Dopmyna OMHOMA
Hrrotona. CBoiicTBa OMHOMUHANBHBIX KO3 uimenToB. Tpeyronbuuk [lackans.

JJIeMEHTBI TEOPUH BEPOSATHOCTEM

Co0bITHE, BEpOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BeposiTHocTel. [lonsaTue
0 HE3aBUCUMOCTH COOBITUH. [IUCKpeTHas ciydaiiHasl BEJIMYMHA, 3aKOH €€ pacipeieNeHus.
HucoBble XapaKTEPUCTUKU JUCKPETHOM CIydYalHOW BenW4uHbL. lloHATHME O 3aKoHE
OOJBIINX YUCE.
CamocrosiTtenbHasi padora: [loaroToBuTh A0KIAIEI U cOOOIIEHNsT Ha TeMbl: «[Ibep
depmay, «Anredbpa [Ix. Byns u ee npuMeHeHNE B TEOPUU U PAKTUKE UHPOPMATUKID,
MIOATOTOBUTH KPOCCBOP/BI U TECTHI.

JJIeMeHThl MATEeMATHYECKOM CTATHCTUKH

[IpeacraBnenrie naHHbIX (TaONMIBL, AUarpaMMmbl, rpaduku), TeHepalbHas
COBOKYMHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, Mmeauana. llonstue o 3amayax
MaTEMATHYECKON CTATUCTUKH.

Pemenue npakTuyeckux 3aj1ad ¢ NpUMEHEHUEM BEPOSTHOCTHBIX METOOB.

[IpakTueckue 3aHsaTHS

Uctopus pa3BuTUs KOMOWHATOPUKH, TEOPUU BEPOATHOCTEHM M CTATUCTUKU U HUX
poJib B pAa3NMUHBIX  cdepax  YeloBeuecKoW  Ku3HeaesTenbHOCTH.  [IpaBuna
KoMOuHaTOpuku. Pemenne KOMOWHATOPHBIX 3amad. PasmermieHusi, COYETaHUS U
nepectaHoBku. bunom Herotona u tpeyronsuuk [lackans. [lpuknagseie 3agaun.

Knaccuueckoe ompenerneHne BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpema O
cyMMe BeposiTHOCTeN. Beruncnenne BepositHoctent. [Ipuknannsie 3anaun. [Ipencrapnenue
YUCIIOBBIX JaHHBIX. [Ipukitannbie 3a1aun.

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 npsiMOi
1 miockocTu. [lapamnensHOoCTh IocKocTer. [lepneHInKyaspHOCTh NPAMOMN U TIJIOCKOCTH.
[leprieHIUKYIISIp U HAKJIIOHHAs. YTOJ MEXIy IPSAMOM M IUIOCKOCTBIO. /[ByrpaHHBIN yrod.
Yron Mexay ImI0CKOCTAMU. llepnenauKyaIsaspHOCTh ABYX INIOCKOCTEMN.

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

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

CamocrositeqbHass padora: [loAroToBUTH JOKJIAIAbl W COOOIICHHS HA TEMBI:
«Apxumen», «Anomnonunii lleprckuii», TOArOTOBUTH MPE3EHTALIUH.

MHoOrorpaHHuKH

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

[Ipusma. Ilpsimas m HaknonHass npu3Mma. lIpaBunbHas npusma. [lapannenenumnen.
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 MNpaBUIIBHBIX MHOTOTPAHHHMKAX (TeTpajdape, KyOe, OKTajiape,
JOICKadIpe 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 ceuenns. KacarenapHas TUIOCKOCTD K cdepe.

HN3Mmepennsi 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 o0beMa I1apa 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

[IpsmoyrosibHast (nekapToBa) CUCTEMAa KOOPJAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXKTYy ABYMsI TOUKaMH. Y paBHEHUS c(Pepbl, IIIOCKOCTH U TPSIMOH.

Bektopel. Monyns Bektopa. PaBeHcTBO BekTOpoB. (CliokKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa HAa 4MCiO. Pa3nokeHrne BEKTOpa IO HAIMPABJICHUSIM. YTOJ MEKIY
nBymsi BekTtopamu. [Ipoekums Bexkropa Ha ocb. Koopaunatsl BekTopa. CkansipHOE
IPOU3BEIEHUE BEKTOPOB.
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Hcnonp30oBaHne KOOPAMHAT M BEKTOPOB MPH PEUIEHUM MATEMaTHYECKUX U
MIPUKJIAIHBIX 3a/]a4.

[IpakTueckue 3aHATHS

[Ipr3HaKku B3aMMHOIO PACIOOKEHUS MPSAMBIX. YTOJI MEXIy NMpsAMbIMH. B3aumuoe
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.

[Ipr3HaKku ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHANKYIISIPHBIX INIOCKOCTEH.

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

[TapajutennbHOE TMPOEKTUPOBAHME U €ro CBOWCTBA. TeopemMa O IUIOLIAAH
OPTOrOHAIBHOMN IIPOEKLIAH MHOT'OYT'OJIbHUKA. B3anmuoe PacIoNOKEeHUE
IPOCTPAHCTBEHHBIX QUTYD.

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

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

VYpaBHEHHE OKpYKHOCTH, c(ephl, IMIOCKOCTU. PaccTosHMe MEXIy TOYKaMH.
JlelicTBHS ¢ BEKTOpAaMHU, 3aJaHHBIMU KOOpAUHaTaMH. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
BektopHoe ypaBHEHME TpSIMOM H IJIOCKOCTH. Mcmonb30BaHWE BEKTOPOB IpH
JI0OKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHas pad0Ta: MOATOTOBUTH KPOCCBOPABI U TECTBHL.

JIns BHEayOUTOPHBIX 3aHATUM CTyJEHTaM HapsAy C peEUIeHWEM 3a1ad |
BBITTOJTHEHNS NPAKTHYECKUX 3aJaHUM MOYKHO MPEIIIOKUTh TEMBI MCCIEAOBATEIBCKUX U
pedepaTuBHBIX pabOT, B KOTOPbIX BMECTO CEpHUM OTAENbHBIX MEJIKHX 33]a4 H
YIPaXXHEHUH MpeUIaratoTcsl CIOKETHBIE 3a/JaHus, TpeOyroulue IJIUTENbHONM paboThl B
pamMKax OJHOW MaTeMaTMYecKol curyauuu. OTH TeMbl MOTYT OBITh  Kak
VWHJVBUAYAJIbHBIMA 3aJaHUSIMH, TaK WU TPYIIOBBIMH JJII COBMECTHOI'O BBIIIOJHEHUS
VCCIICIOBAHMS.

Tembl pedpepaToB (I0KJIT0B)

. HenpepsiBHbIE Ap0oOH.

. [IpuMeHeHre CI0KHBIX MTPOLIEHTOB B 9KOHOMUYECKHUX pacueTax.
. [TapannenbHOE IPOEKTUPOBAHUE.

. Cpennue 3HayeHUsl U UX IPUMEHEHHUE B CTATUCTHUKE.

. BekTopHoe 3aaHne npsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
. CrnoxeHre rapMOHUYECKUX KOJICOaHUM.

. ['paduaeckoe pernieHre ypaBHEHUN U HEPABEHCTB.

. [IpaBuibHBIE U MTOTYNPABUIBHBIE MHOTOTPAHHUKH.

. KoHnueckue cedyeHus v uxX NpUMEHEHHE B TEXHUKE.

. [Tonsitne nuddepenimana u ero NPUIOKESHHUS.

. CxeMbl NOBTOPHBIX UCIIBITAHUI bepHyuin.

. HccnenoBanue ypaBHEHNN U HEPABEHCTB € IMAPAMETPOM.
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. Pacnpenenenne npocThIX YKCEN.
. I'unoresa Pumana.

. I'eopr ®punman bepnapa Puman.
. [Tpo6iema Kyka.

. [Tpo6nema Ilyankape.

. Marematnka B IpeBHem Erumnre.

. Marematuka B Jlpenen I penun.

. I'puropui Ilepenpman.

. BaBunonckas MateMaruka.

. Ncmamcknit matematuk Hacup an-/lun at-Tycn.

. Uctopus matemaruku B Unaum.

. MaremaTuka UCIIaMCKOTO CPEIHEBEKOBBSI.

. Jleonapno ®uboHayym.

. Anrebpa J[x. Byns u ee npuMeHeHHe B TEOPUH U MPAKTUKE WHHOPMATHKHU.
. [Isep Pepma.

. I'peueckas matemaruka. IlnaTroHoBCKas mkoIa.

. Padasnp Cantu. AduHckas mkoa.

. Anonnonwii [leprekuii.

. Apxumes.

. BBenenue Bo gppaxTaisbl.

. Marematuka B lpeBaem Kurae.

. WNuuiickuii Mmatematuk Apuadxara.

. ['eomeTpuueckue aHamoruu

. OxpyXHOCTb U KacatenbHble. Teopema DeitepOaxa

. [Ipumenenue Teopemsl Dusepa

. Tpucekuus yrna. Teopema Mopnes

. [IpumeHnenue Teopun napkera st J0Ka3aTelIbCTBA CBOMCTB
Y MIPU3HAKOB MapajuiesiorpaMma 1 Tparenuu

. Cdepuueckas reomeTpusi TpeyroJbHHUKa

. HNuBepcus u ee CBOMCTBA.

. [Tpunnun 3anpera Iaymnu.

. [Tapangoxc depmu.

. Benukas teopema @epma.

. O pa3zButuu mateMatuku B XIX cronetun. ['aMuiIbTOH.
. Meron pemienus: ypaBuenniit Hotorona — Padcona.

. @pakTanbHas TEOPUS IPOCTPAHCTBEHHO-BPEMEHHBIX Pa3MEPHOCTEM.
. [Tpunnun Jupuxie.

. BekTopsl.

. H3era-dpynkuus Pumana.

. HccnenoBanue CBOMCTB NPSIMOYTOJIBHOTO TETPAIAPA.

. NuTepnonsunonHbIi MHOTOWIEH Jlarpanxa.

. Hctopust Tpuronomerpuu.

. ConeprxaHne U 3HAYEHNE MAaTEMAaTUYECKOM CUMBOJIMKHU.
. 3amedaTenbHbIE KPUBBIE B MAaTEMATHKE.

. HCTOpI/Iﬂ CTAHOBJICHUS U PA3BUTHUA MATCMATUYICCKOI'O MOJACIUPOBAHHA.
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CumMeTpus OTHOCUTENIBHO OKPYKHOCTH.
I'padwr.

Anrebpa MaTpuil.

Maremartuku 3m0xu Bo3poxaeHus.

Hwukkoino Tapramnbs.

Jlxeponamo Kapnaso.

®pancya Buer.

Jlyka [Taunomnm.

MaremaTuyeckue CyKJIeHUS U YMO3aKIIOUEHUS.
OO0 oCHOBaHMSIX TEOPHUH MHOKECTB.
CnyyaitHOCTb B apH(METHKE.

Teopus Pamces.

Henykuus.

Nuapyknums.

Kozed JIyu Jlarpanx.

Maremaruka JlaBuna ['mib0epTa.

I'paduxk.

Muxaunn BacunbeBru OcTporpaickui.
Hctopus pa3BUTHS KOMIIEKCHBIX YUCET.

3eHOH DnelcKul, ero napajgoKchl U MOHATHS OECKOHEUHOCTH.
Codns BacunweBna KoBaneBckas.

Nurerpan Ilyaccona.

Uctopuueckue cBelieHNs O pa3BUTUU TPUTOHOMETPUH.
Ucuncnenus meronamu Jlarpanxa, Pynre, Kyrra, HetoTona u I'aycca
[IpoOnema uppaloHaIbHBIX YHCEIL.
CrepeomeTpus.

Teopema depMma: ucTopus U JOKA3ATEIHCTBA.
['eomerpus JlobaueBcKoro.

JIBOMHOW MHTETpaJI B MEXaHUKE U T€OMETPHH.
WNurerpan Ilyaccona.

Marematuka 16 Beka: Jq10JI1 U OTKPBITHSL.

Ilepeyenb npakTu4eckux pador
[Tpubnmxennsie BerunciaeHus. [lorpemmocty npubanxeHui

Kopnu u crenenn. Mx cBoricTBa

Crenienu ¢ nNeliCTBUTENBHBIMH NOKa3aTesIMU. VX cBOMCTBA
Jlorapudm. JlorapupmMudeckoe TOKIECTBO

KopHu, crenenu u orapudmbl

[lepniennukysnsip v HakJIoHHAsA. CBOMCTBA NEPHEHANKYISIPHOCTH IPSIMOM U

IIJIOCKOCTH
Bexropsl. Koopaunarel. Monynbs BekTopa
KoopannaTel 1 BEKTOPBI

[TocTpoenue u npeodbpazoBanue rpaGuKoB TPUTOHOMETPUUYECKUX HYHKUIUN

®opMyIIbl TOJIOBUHHOTO U ABOMHOTO yTIiia
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11.
12,
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.

[TpeoOpa3zoBanHus TPUTOHOMETPUUYECKUX BBIPAKEHUHN
TpuroHomeTprdecKkue ypaBHEHHU

Tpuronomerpuyeckue npeodpa3oBaHus BIPAKEHUN

DNeMEHTHI MPU3MbI U TUPaMUIbI

MHuororpanauku. [noniaay noBepxHocTeld MHOrOrpaHHUKOB

Tena n noBepxHocTy BpauieHus. [lomany noBepxHocTen Ten BpaICHUs]
Pemenue 3anau no teme «®opmyna HeroTona-JleitOnuma

[Tnomanu noBepxHocTel Ky0Oa, IpAMOYTOJIbHOTO MapajlielenuIea, IpU3Mbl
[1nomany noBepXHOCTEW HMIMHAPA, KOHYCA, 11apa

PannonanbsHble U MPpAaLIMOHAIBHBIE YPABHEHUS

Pemenue norapudmMuueckux ypaBHEHUN

Pemienne nokas3aTenbHbIX YPaBHEHUN U HEPABEHCTB

YpaBHEHUS U HEPABEHCTBA
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TEMATHYECKOE IINTAHUPOBAHHUE

HpI/I peain3aliini COACPKAHUA y‘I€6H01’0 mpcameTa Maremarruka MakcuMajbHas

ydyeOHasi Harpy3ka oOydwarmmuxcs cocTaBisgeTr 287 dYacoB, W3 HHX. ayJUTOpHas
(oOs3aTenbHast) Harpy3ka oOydaroIIMXcs, BKJIOYas NMpakTudyeckue 3anatuss — 191 wac;
BHEAYIUTOPHAsI CAMOCTOSTENIbHAS paboTa cTy1IeHTOB — 96 Jacos.
TemaTn4yeckuil NIaH
HaumeHoBaHue TeM KosmuyecrBo
4acoB
BCEro TEOpETHYC | MMPpAaKTH4YEC caM. MaKc.
cKHe KHe pad | Harpy3
padoTbI Ka
BBenenune 2 2 2
Tewma 1. Pa3BuTHe mOHATHS O YHCIIC 6 4 2 3 9
Tema 2. Kopnu, crenenu u 24 16 8 12 36
JorapupMbl
Tema 3. IlpsiMble W TUIOCKOCTH B 16 14 2 8 24
IPOCTPAHCTBE
Tema 4. KomOnnaTopuka 4 4 2 6
Tema 5. KoopnuHAaThl 1 BEKTOPBI 14 10 4 7 21
Tema 6. OCHOBBI TPUTOHOMETPHUH 26 16 10 13 39
Tema 7. @ynkuuu u rpa@uku 16 16 8 24
Tema 8. MHOTOrpaHHUKUA M KPYTJIbIE 24 14 10 12 36
Tena
Tema 9. Hawama wmaTemaTHueckoro 20 20 10 30
aHam3a
Tema 10 MHTerpan u ero npuMeHeHue 14 12 2 8 22
Tema 11. DnemMeHTHI TEOPUH 4 4 2 6
BEPOSATHOCTEW M MATEMATUYECKOU
CTaTUCTUKU
Tema 12. YpaBHeHUs 1 HEpaBEHCTBA 21 13 8 11 32
Hroro 191 145 46 96 287

IIpomexyTouHnas arrecranus B popme 3K3ameHa
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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

BrinonHeHne apudMeTHueckux JeHCTBUNA HaJl YMCIIaMH,
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 MPOrpaMMbl)

KopHu, crenenu,
JorapugmMbl

O3HaKOMJIEHHE C IOHATHEM KOPHS N-U CTEIIEHU, CBOMCTBAMH
PaaUKaJIOB U PABUJIAMU CPABHEHUS KOPHEU.
DOopMyIIMPOBAaHKE ONPEAETIEHNS KOPHS U CBOMCTB KOPHEM.
BrIlunciieHre U CpaBHEHUE KOPHEH, BBIIIOJIHEHUE IIPUKUIKU
3HaueHus KopHs. [IpeobpazoBaHue 4UCIOBBIX U OYKBEHHBIX
BBIPAKCHUH, COACPKAILNX PATUKAIIBI.

BrinosHeHNE pacyeToB 1o (hopmynam, ColepKalum
pazuKalibl, OCYLIECTBIISASL HEOOXOIMMBIE MTOICTAHOBKU U
npeodpazoBanusi. OnpeseseHne paBHOCUIBHOCTH BBIPQXKEHUMN C
panukanamu. Perienue nppanroHanbHbIX YPaBHEHUN.
O3HaKOMJIEHHE C IOHSTHEM CTEIIEHU C IEVCTBUTEIbHBIM
[MOKA3aTEIIEM.

Haxoxaenue 3HaueHU CTENEHH, HCTIOJIb3YsI TIPU
HE00XO0AMMOCTHA HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUe KOPHA N- CTENEHU B BUJE CTENEHU C TPOOHBIM
MoKa3aTejieM U Ha00O0pOT.

DopMyIUPOBAHUE CBOMCTB CTENCHEN. BhIUNCIIEHNE CTENIEHEN C
[PallMOHAJIbHBIM OKA3aTEJIEM, BBITIOJHEHUE TPUKUIKU
3HAYECHUS CTEIIEHU, CDABHEHUE CTETICHEN.

[IpeoOpa3oBaHre YHCTOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COAEpKaIlUX CTENEHU, IPUMEHSIS CBOMCTBA. Pemenune
[MOKA3aTEJIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTEIEHEN mpH
BBIYMCIIEHUN CPEHUX, IEJICHUH OTPE3KA B «30JI0TOM CEYEHUN.
Penienne npuKkIagHbIX 3aa4 Ha CIOKHBIE TPOIIEHTHI

IIpeoOpa3zoBanue
ajireOpanvecKux
BbIPaKeHUM

BrinonHeHne npeodpa3oBaHuil BEIpaKEHUN, TPUMEHEHUE
(opMyJ1, CBSI3aHHBIX CO CBOMCTBAMU CTENEHEN U JIOTapuU(PMOB.

Ornpenenenne 00J1aCTH TOMYCTUMBIX 3HAUCHHIM
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norapu(MuUYecKoro BeipaxkeHus. Penenue norapudmudeckux
YPaBHEHUI

OCHOBBI TPUT'TOHOMETPUU

OCHOBHBIC MIOHATHUSA

M3ydenue painaHHOTO METOJa U3MEPEHUS YTJIOB BPALLICHUS U
WX CBSI3U C TpayCHON Mepoil. 300paskeHue yriioB BpalieHus
Ha OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI yTJIA C €r0
[PACIIOJIOKCHUEM.

DOpMyYIMPOBAHUE ONPEAEIEHUN TPUTOHOMETPUUECKUX
(YHKIHI 7151 yTJIOB TOBOPOTA M OCTPBIX yTJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aMMOCBS3H

OcHoOBHBIE [IppuMeHEHNE OCHOBHBIX TPUTOHOMETPHUUECKUX TOKIECTB ISt
TPHTOHOMETPHYECKHEBLIUUCICHUS 3HAUSHUI TPUTOHOMETPUUECKUX (PYHKITUH TTO
TOXKIECTBA 0JTHOM M3 HUX

IIpeoGpa3zoBanusi M3ydeHne OCHOBHBIX (DOPMYIT TPUTOHOMETPHUH: (POPMYIIBI
MPOCTEeHIIUX CJI0’KEHMUSI, YIBOCHUS, TPEOoOpPa30BaHUSI CYMMBI
TPUTOHOMETPH- TPUTOHOMETPUYECKUX (DYHKIIUNA B MPOU3BEICHUE U

YEeCKHUX Bl)lpa)KeHl/lﬁ

MPOU3BEJICHUS B CYMMY M PUMEHEHHE MPU BBIYUCIICHUN
3HAYECHUS TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOIICHUS
ero.

O3HAKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA
€AMHUYHON OKPYKHOCTH M IPUMEHEHHE UX IS BBIBOJA
(opMyJ IpUBeIEHUS

pocreimme Pemenue mo ¢popMysiamMm ¥ TPUTOHOMETPUUECKOMY KPYTY

TPUTOHOMETPHUYECKHEIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.

YpaBHEHUSA U [IpumeneHne 00X METOIOB PEIICHUs YpaBHEHUIN

HEpPaBeHCTBA (mIpuBeIEHUE K TMHEHHOMY, KBaJIPATHOMY, METO/I Pa3I0KEHUS
Ha MHOKUTEJIU, 3aMEHbI IEPEMEHHOMN ) TIPU PEIICHUU
TPUTOHOMETPUYECKUX YPABHCHUN. Y MEHUE OTMEYATh HA KPyre

€HICHHS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
APKCHHYC, O3HaKOMJICHHE C TIOHSITUEM OOPATHBIX TPUTOHOMETPUUECKUX
APKKOCHHYC, (byHKUUH.

APKTAHTCHC YHUCJIa

M3ydyeHue onpeneneHuii apkCuHyca, apkKOCHUHYyca,
ApKTaHTeHCa Yncia, opMyIHpOBaHUE UX, U300paKEHUE HA
€IMHUYHON OKPYKHOCTH, IPUMEHEHUE MPU PEIICHUHN
YpaBHEHUI

®YHKIIMN, X CBOUCTBA Y TPA®UKH

DYyHKIUM.
IHonsTHE O
HeINPepPLIBHOCTH

byHkunmn

O3HAKOMJIEHHE C TOHSATUEM NIEPEMEHHOM, MpuMepamMu
3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HaKOMIIEHHE C MTOHSTUEM TpaduKa, onpeeeHue
NPUHAAJICAKHOCTH TOUKU Tpaduky pyHkuuu. OnpeneneHue no
dbopmyie npocTeiiei 3aBUCUMOCTH, BUa e Tpaduka.
Bripaxxenue no popmysie 01HON EpeMEHHOM uepes3 Apyrue.
O3HakOMJICHHE C onpezesieHneM QyHKINH, GOpMyIHpOBaHUE
ero. Haxoxxnenue obmactu onpenenaeHust 1 00JacTH 3HaU€HU N

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

O3HakomIIeHHE ¢ TpuMepamMu GYHKIUOHATIBHBIX 3aBUCUMOCTEM
B PEAJIbHBIX MPOLECCAX U3 CMEXKHBIX TUCIUIUINH.
O3HaKOMJICHHE C I0Ka3aTEJIbHBIMH PAaCCYXICHUSIMU
HEKOTOPBIX CBOMCTB JIMHEHHON 1 KBaIpaTUIHON (PYHKIIHH,
[IPOBE/ICHUE UCCIIENOBAHUS JTUHEMHOM, KYCOUYHO-JIMHENHON,
NpOOHO-IMHEHHON U KBaIpaTUYHOU (PYHKIINNA, TOCTPOEHUE UX
rpadukoB. [Toctpoenre u ureHue rpauKoB PYHKITHIA.
VccnenoBanue GyHKITUN.

CocTtaBrneHnue BUA0B (PyHKIUN IO JAHHOMY YCJIOBHIO, PEIICHUE
3a/1a4 HAa DKCTPEMYM.

BrlinonHeHne npeodpa3oBaHuil rpaduka GyHKIUU

Ooparnbie pyHKUIMHU

N3yuenue noHsATUS 0OpaTHOM (PYHKITUH, ONIpEeICHHE BUIA U
noctpoeHue rpaduka oOpaTHON QYHKIIMH, HAXOXK]ICHUE €€
oOJnacTu omnpezeneHus u oonactu 3HaueHuit. [I[puMenenue
CBOMCTB (DYHKIIMI MPU UCCIEAOBAHUH YPAaBHEHUN U PEIICHUU
3a7a4 Ha 3KCcTpeMyM. O3HAKOMIIEHHE C MIOHSITUEM CIIOKHOM

byHKIIIN

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

bynkumn

Boluucienue 3Ha4eHuil GQyHKIUN 110 3HAYEHUIO apTyMEHTA.
OrnpeneneHue MojI0KeHUsI TOUKU Ha rpaduKe 1o ee
KOOpJIMHATaM U Ha00OPOT.

Vcrionb30BaHrEe CBOMCTB (DYHKIIUI 1J1 CpaBHEHUS 3HAUECHHIM
CTeneHel U JIorapudmos.

[TocTpoeHue rpaKOB CTENEHHBIX U JIOTapU(PMUUIECKUX
(byHKITUH.

Perenuie nokazaTeabHbIX U JOrapu(PMUUECKUX YpaBHEHHUM U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJICHHE C IOHSITUEM HETPEPHIBHOM NMEPUOANIECKON
byHk1un, GopMyIUpPOBaHUE CBOMCTB CUHYCA U KOCHHYCA,
MOCTPOEHUE X IPAPUKOB.

O3HAKOMJIEHHE C MMOHSATUEM FApPMOHUYECKUX KOJIeOaHul U
MpUMepamMy rapMOHUYECKUX KOJIEOaHUM JJ11 ONTUCaHUs
MPOLIECCOB B PU3MKE U IPYTUX 00NACTIX 3HAHUS.
O3HaKOMJIEHHE C IOHSITUEM Pa3pbIBHOW NMEPUOINYECKON
byHkuuu, GopMyIupoBaHUE CBOMCTB TAHI'€HCA U KOTAHTEHCA,
OCTPOEHUE X IPAPHUKOB.

[Ipumenenre cBONCTB (DYHKIIHI JIJIs1 CPAaBHEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (QYHKIIHH, pelieHus
TPUTOHOMETpHUECKUX ypaBHeHUH. [locTpoenue rpadukon
00paTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMIA U OTIPEIeTICHUE TI0
rpaduKaM UX CBOMCTB.

BrinonHeHne npeodbpa3oBaHus rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHociienoBaTeLHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHUCJIO0BOM IoCJICA0BAaTCIIbHOCTH,
crrocodaM ee 3aJaHus, BBIYUCICHUAMU €€ YJICHOB.
(O3HAKOMJICHHE C TTIOHSITHEM peacia 1mocjaca0BaTCJIbHOCTH.
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O3HaKOMJIEHHE C BBIYMCICHHEM CYMMbl OECKOHEYHOIO
YMCJIOBOTO psifia Ha MPUMEPE BIUUCIECHUS CyMMbI OECKOHEUHO
yOBIBAIOIIEH reOMETPUUECKON MPOTPECCUU.

Pemenue 3a1ay Ha NpUMEHEHHE POPMYJIbI CyMMbI O€CKOHEYHO
yOBbIBaIOIIEH reOMETPUUECKON MPOTrPECCUU

IIpousBoaHasn u ee
NPUMEHEeHHUe

O3HAKOMIIEHHE C MOHATUEM ITPOU3BOIHOM.

W3ydenne u GopMyInpOBaHHUE €€ MEXaHUYECKOTO U
r€OMETPUUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYUCICHUS
MTPOU3BOJAHON HA IPUMEPE BHIYMCIEHUSI MTHOBEHHOW CKOPOCTH
M YIJIOBOTO KO3 PHIMEHTa KacaTeIbHOM.

CocraBiieHre ypaBHEHHS KacaTeIbLHOW B 00IIEM BHUJIE.

Y cBoeHue npaBuil 1udpepeHIpoBanusl, TAOIHUIIbI
MPOU3BOIHBIX dJIEMEHTAPHBIX QYHKIIUMA, TPUMEHEHUE IS

mud depentipoBanust GyHKIIHMM, COCTABICHUS YPaBHEHUS
KacaTeJIbHOM.

3y4yeHne TeopeM O CBA3U CBOWCTB (DYHKLMHU U POU3BOIHOM,
(bopMynHpoOBKa HX.

[IpoBeaeHne ¢ TOMONIIBIO MTPOU3BOHOM UCCIENOBAHUS
byHKIIMY, 3alaHHON (POpMYJIOii.

'Y cTaHOBJIEHUE CBSI3U CBOMCTB (PYHKIIMU Y IPOU3BOJIHOM MO UX
rpadukam.

[IprMeHeHre MPON3BOIHOM JUIsl PELICHUS 3a/1a49 Ha
HaXO0KJI€HUE HauOOJbIIEro, HAMMEHBIIETO 3HAYEHUS U Ha
HaXO0XKJIEHUE IKCTpEMyMa

IlepBooOpa3nasi u
HHTErpaJ

O3HAaKOMJICHHE C MOHSATUEM WHTErpajia u mepBoOOpa3HOM.
M3yuenue mpaBuia BBIYUCICHUS TIEPBOOOPA3ZHON U TEOPEMBI
HrroTona-Jleitoaura.

Perenue 3a1a4y Ha CBSI3b MIEPBOOOPA3HON U €€ TTPOU3BOIHOM,
BBIYKCIICHHE TIEPBOOOPA3HON I JaHHOW (PYHKITUH.
Pemenue 3a1a4 Ha NPUMEHEHNE UHTErpaia AJisl BBIYUCICHUS
(br3UYECKUX BEJIMYUH U TUIOMIAAeH

YPABHEHHUSA N HEPABEHCTBA

YpaBHeHus U
CUCTEeMbl YPABHEHHH
HepaBencrBa u
CUCTEMbI HEPABECHCTB
¢ AByMH
nepeMeHHbIMH

O3HaKOMJIEHHE C IPOCTEUIINMU CBEICHUSIMU O KOPHAX
QIreOpanvyeckuxX ypaBHEHUHN, MOHATUSMHU UCCIIEOBAHUS
YPAaBHEHUH U CUCTEM YPaBHEHUM.

MN3yuyeHne Teopun paBHOCUIIBHOCTH YPABHEHUH U €€
npuMeHeHus. [loBTopenue 3anucu peneHus CTaHIapTHBIX
YpaBHEHUH, TPUEMOB MPE0Opa30BaHUS YPABHEHHM JJIs
CBEJICHUS K CTAHAAPTHOMY YPABHEHHIO.

PeleHre palMoHABbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUUN U CUCTEM.

Vcrionb30BaHre CBOMCTB U IpauKkoB (GYHKLMMA ISl peleHus
ypaBHeHUH. [[0BTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.
Peuienne ypaBHEHU ¢ IPUMEHEHUEM BCEX PUEMOB

(paSJIO)KCHI/IH Ha MHOXXHMTCIIN, BBEACHHUA HOBBIX HCHU3BCCTHBIX,
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MOJICTAaHOBKH, TpapruecKoro MeTo1a).
Pelienre cucteM ypaBHEHHUI C MPUMEHEHUEM Pa3JIMYHBIX
crioco0oB. O3HaKOMIIEHHE ¢ OOLUMHU BOIIPOCAMHU PEIICHUS
HEPABEHCTB U UCIOJIb30BAaHUE CBOMCTB U TpadukoB GyHKIUN
py pelIeHUU HEPABEHCTB. PerieHne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
[IpuMeHeHre MaTeMaTHYECKUX METOOB IS PEIICHUS
COJIepKaTEeNbHBIX 3a/1a4 U3 Pa3IMYHBIX 00JIaCTel HAyKU U
npakTUKu. IHTepnpeTnpoBanue pe3yabTaToB ¢ y4eTOM
€aJIbHbIX OTPAHUYEHUN

3JJEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHBIE TOHATHSA
KOMOMHATOPHUKH

M3ydyeHue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
pelIeHN KOMOMHATOPHBIX 3a/1ad.

Permenrie KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa U 1o
[IPaBUITY YMHOKEHHSL.

O3HAKOMIIEHHE C MMOHATUSMHA KOMOWHATOPHUKHU: Pa3MELLIEHUSIMU,
COUYETaHUSAMH, IEPECTAHOBKAMH U (POPMYIIaMH JIJISl UX
BbIyMCiIeHUs. OOBbICHEHHE U TpUMEHEHUE HOpMyJT IS
BBIYMCIICHUS Pa3MEILEHN, IEPECTAHOBOK M COYETAHUU MIPU
pelIeHnn 3aaa4.

O3nakomiienne ¢ ouHoMoM HbroTOHA M TPEYTrOIBHUKOM
[Tackans. Pemienne npakTnyecKux 3a1a4 ¢ UCIOJIb30BAHUEM
NOHATUN U MPaBUI KOMOWHATOPUKHU

JIeMeHThI TEOPUH

M3ydeHue KIIaCCUYEeCKOTO ONMPEACTICHUS BEPOATHOCTH, CBOMCTB

BEpPOATHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccMoTpenue nmpruMepoB BBIYNCIICHUS BEPOSITHOCTEM.
Perenuve 3a1ay Ha BBIYMCIICHUE BEPOSITHOCTEN COOBITUI
IIpeacraBiienue O3HaKOMJIEHHE C MPEICTABICHUEM YMCIOBBIX JaHHBIX U UX
AAHHBIX (TA0JMIbI, [XAPAKTEPUCTUKAMH.
AHATrPaMMBblI, PelieHre mpakTUYECKUX 3a]1a4 Ha 00pabOTKy YUCIOBBIX
rpagukm) NTAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK
I'EOMETPUSA
IIpsimbie n DopMyIMpOBKa U IPUBEIEHNE T0KA3aTEIbCTB IPU3HAKOB
IUVIOCKOCTH B B3aMMHOT'O PACTIOJIOKEHHUS NPSIMBIX U INTIOCKOCTEM.
NPOCTPAHCTBE PacrniozHaBaHue Ha YyepTekKax U MOJEIAX Pa3JIMYHBIX CIIy4acB

B3aMMHOI'O PACIIOJIOKEHUS NPSMBIX U INIOCKOCTEH,
APIYMEHTHUPOBAHUE CBOUX CYX ICHUN. POPMYyIUPOBAHUE
ONPEAECTCHHI, TPU3HAKOB U CBOMCTB MapajuIeIbHBIX U
MEePIEHANKYJIAPHBIX INIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX
YTJIOB.

BrinonHeHne NOCTPOSHUS YIII0B MEXAY NPSIMBIMU, IPSIMOU U
MJIOCKOCTBIO, MEXKY TIJIOCKOCTSIMU IO OMTMCAHUIO U
[pacro3HaBaHHUE UX HA MOJIEIIAX.

[ [pMeHeHnEe MPU3HAKOB W CBOMCTB PACIIONIOXKEHUS MTPSAMBIX U
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[UIOCKOCTEH IIPU PELIECHUY 3a/1a4.

300paxkeHre Ha PUCYHKaX U KOHCTPYUPOBAaHUE Ha MOAEIISAX
[EPIECHANKYJIIPOB U HAKJIOHHBIX K INIOCKOCTH, IIPSIMBIX,
[apaJJIeIbHBIX IUIOCKOCTEH, YITIOB MEKy PSAMOU 1
[UIOCKOCTBHIO M1 000CHOBaHHUE ITOCTPOECHMUS.

Pemienue 3a1a4 Ha BBIYMCICHUE T€OMETPUYECKUX BEITUYMH.
OnuceIBaHUE PACCTOSHUS OT TOYKH JI0 INIOCKOCTH, OT MPSIMOI
N0 TUIOCKOCTH, MEXAY IIOCKOCTIIMU, MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMU, MEXITY TPOU3BOJIBHBIMA
(¢urypamu B mpoCTpaHCTBE.

DOpMyYJIMPOBAHNE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
[PacCTOSIHUAX (TEOPEM CYLIECTBOBAaHHUS, CBOKCTBA).
300paxkeHre Ha YyepTexRax U MOJEINISIX PACCTOSIHUS U
000CHOBaHUE CBOMX CyXAeHUNA. OnpeieseHue U BbIUUCICHHE
paccTosiHui B ipocTpaHcTBe. [IpuMenenune popmyn u Teopem
[UTAHUMETPHH IS pEIIEHUs 3a/1a4.

O3HAKOMIIEHHE C MTOHATUEM NAPAIIIEIBHOTO POEKTUPOBAHUS U
ero csoiictBamu. DopMynupoBaHUE TEOPEMBI O ILIOIIAAN
OPTOrOHAJIBHOM MPOEKIMU MHOTOYTOJIbHUKA.

[IpuMeHeHne Teopuu sl 00OCHOBAHMS IOCTPOCHUM U
BBIYMCIICHUN. APTYMEHTHUPOBAHHUE CBOUX CYKICHHM O
B3aMMHOM PACIIOJI0KEHUH IPOCTPAHCTBEHHBIX (PUTYD

MHOrorpaHHUKH

Onncanue U XapakTepUCTUKA Pa3JIMYHbIX BUIOB
MHOTOTPaHHHMKOB, ITIEPEYNCIIEHNE UX DIIEMEHTOB U CBOWCTB.
300paxkeHre MHOTOI'PaHHUKOB M BBIIIOJIHEHUE TIOCTPOEHUS Ha
M300pKEHUSX U MOJICTISIX MHOTOTPAHHUKOB.

BpruucieHne JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAITUIX, ApTYMEHTHUPOBAHUE
CBOUX CYXJICHHM. XapaKTepucTuka U n300paKeHUEe CCUCHHUSI,
Pa3BEPTKU MHOTOTPAHHUKOB, BBIYMCIICHUE TIOIAJEH
IMOBEPXHOCTEN.

[locTpoeHre MpoCTEeUIINX CeUeHU Ky0a, MpU3MbI, MUPAMU/IBL.
[IpumeHeHune (hakTOB U CBEACHUIN U3 TUIAHUMETPHUHU.
O3HaKOMJICHHE C BUJAMU CUMMETPUI B MPOCTPAHCTBE,
bopmyIUpoBaHUE ONPECTICHUM U CBOMCTB. XapaKTEepUCTUKA
CUMMETPHH TEJ BPAILIEHUS U MHOTOTPAHHUKOB.

[ I[pumeHeHne CBOMCTB CUMMETPHUU MPU PELICHUU 3a7a4.
Vcrionp30Banre MPUOOPETEHHBIX 3HAHUIN JTsI ICCIICIOBAHUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4.

M300paxkeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJIHEHUE
[PYCYHKOB IO YCJIOBUSAM 3aJa4

Tesia v moBepxHOCTH
BpalleHust

O3HAaKOMJICHHE C BUJIaMH TEJ BpalleHusl, popMyIupoBaHUE UX
OITPENICIICHUN U CBOMCTB.

DOopMyITUPOBAHUE TEOPEM O CEUCHUU I1apa IIOCKOCTHIO U
MJIOCKOCTH, KacaTeJIbHOU K cepe.
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XapakTepucTuka u n300pakeHre Tell BpallleHus], UX Pa3BEPTKH,
CEUYCHMUS.

Pemenne 3a1a4 Ha IOCTPOCHHUE CEUYEHUM, BBIYUCIICHUE JUINH,
[paccTosIHUM, YIJIOB, Iuiomaaei. [IpoBenenue nokazaTeabHbIX
pacCy’KJICHUI IIPU PELICHUH 3a]1a4.

[IprMeHeHrne CBOMCTB CUMMETPHM IPH PELLICHUH 337a4 Ha Tena
BpalIeHUsI, KOMOMHAIUIO TEN.

M300pakeHre OCHOBHBIX KPYTJIbIX TEJ U BHIIIOJTHEHUE PUCYHKA
10 YCJIOBHIO 3a1a4U

HN3mepenus B
reoMeTpuu

O3HAKOMJICHHE C TTOHSATUSMH IUIOMAIH U 00beMa, aKCHOMaMU
1 CBOMCTBaMH.

Pelienure 3a/1ay Ha BBIYMCIICHUE TUIONIAIEH ITOCKUX UTYP C
MPUMEHEHUEM COOTBETCTBYIOMUX (HOPMYT U (PAaKTOB U3
iaHuMeTpun. M3ydenue TeopeM o BIYUCICHUN 00BEMOB
POCTPAHCTBEHHBIX TEJ, pEIICHUE 3a]]a4 Ha IPUMEHEHUE
(bopmyn BeruncieHus 00beMoB. 3yuenue dhopmyn ass
BBIYHCIICHUS TUIOIIA/IeH TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ
BpaITCHUSI.

O3HAKOMJICHHE C METOJOM BBIYUCIICHUS TUTOIIAIH
MOBEPXHOCTH chephl. Pemenne 3a1ay Ha BRIYACICHUE
MJI0MIAICH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI

Koopaunarel u
BEKTOPbI

O3HaKOMJICHHE C IOHATUEM BEKTOpaA. M3yueHne nexkapToBoit
CHUCTEMBI KOOPAMHAT B MIPOCTPAHCTBE, IOCTPOEHUE T10
3aJJaHHBIM KOOpJAMHATaM TOYEK U IJIOCKOCTEH, HAXO0XKICHUE
KOOPAUHAT TOYEK.

Haxos/ienne ypaBHEHUI OKPYKHOCTH, C(pepbl, IITOCKOCTH.
BrpruucieHnne pacCTOSHUN MEXKIY TOUYKaAMU.

3ydeHne CBOMCTB BEKTOPHBIX BEJINYUH, [IPABUIL PA3II0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, PABUII HAXOXKIACHHUS
KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IPABUJI JEUCTBUM C
BEKTOPaMHU, 33IaHHBIMU KOOPINHATAMM.

[IprMeHeEHNE TEOPUH IPU PELICHUH 3a]1a4 Ha JEHUCTBUS C
BeKTOpamMu. M3yueHne CKasipHOTO NMPOU3BENEHNS BEKTOPOB,
BEKTOPHOI'0 YPaBHEHUS NPSIMOM U IUIOCKOCTU. [Ipumenenue
TEOPUU TP PEIICHUU 3a/1a4 HA JEUCTBUS C BEKTOPaMH,
KOOPAWHATHBINA METOJ, IPUMEHEHHUE BEKTOPOB ISl BBIYMCIICHUS
BEJIMYUH YIJIOB U paccTostHUI. O3HaKOMIIEHUE C
NT0OKa3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3AUMHOM
[PACIIOJI0KEHUH IIPSAMBIX U INIOCKOCTEN C UCIIOJIb30BAHUEM

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

Peanuzanus yueGHOTo npeaMera OCYIIECTBIISIETCS B:

Kaouner matematuku, puznkn Ne 11

VYyeOHast ayauTopusi aJisi TPOBEICHUA Y4YEOHBIX, MPAKTUUYECKUX 3aHATHH, 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, TPAHCTIOPTHUP, TTOPTPETHI
YYEHBIX, TUIAKAThI, y4eOHO-METOANIECKUN KOMITIIEKC «MaTemMaTHuka»

MyabTumeauiiHbiil kadunet Ne 30

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

Ctonbl ¥ cTyNbs A1 00y4YaroImuXcs, CTOJ U CTYJ JiIs ipenojaBarens. 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) ¢ BEIX0OA0M B ceTh MHTEpHET
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)

KaOuner nH(pOpPMALMOHHBIX TEXHOJIOTHI B NPOdecCHOHAIBLHON AeATeILHOCTH
Ne 26

YyeOHast ayauTopusi IJis TPOBEACHUS Y4YEOHBIX, MPAKTHYCCKUX 3aHITHH, IS
TEKYIIETO KOHTPOJIA.

Cron u kpecino Juisl TpenojaBaTeNs, CTOJBI M Kpecla g o0ydarouumxcs,
nepconanbubie komnbioTepl ALTAWing B730MDi3-3225 monutopViewSonic— 13 .
C BBIXOZOM B ceTh MHTepHEeT u mporpamMmHubiM obecrnieuennem: MS Windows 7(moroBop
06-0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot 25.05.2012),
Konctpykrop tectoB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTaXX XOJOIUIBLHO-
KommnpeccopHbix MaruH(gorosop 32 ot 05.07.2011), KOMITAC-3D(cy06nuiieH3nOHHbBIN
noropop NeMII-19-00205 ot 07.05.2019), SAunnmekc bpaysep(OecmiatHoe\cBOOOIHO
pacnpoctpansiemoe), Project Expert(moroop Tr000128238 ot 12.12.2016), 7
Zip(6ecmiaTHOe\CBOOOHO  pacIpoCTpaHsIeMoe), NEePEHOCHOE  MYJIbTUMEIUIHOE
obopynoBanue (3kpan Projecta SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey,
MyJIbTUMEIUMHBIA TipoekTop BenQ Projector MW663 (DLP , 3000 mromen, 13000:1,
1280x800, D-Sub, HDMI, RCA, S-Video, USB, I[11V, 2 D/3D).

[TomemneHus KaOWHETOB YIOBIICTBOPSIIOT TpeOOBAHMUSIM CanurapHo-
SMHUIEMHOIOTHYCCKUX TpaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).
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27


http://matematem.ru/
http://www.exponenta.ru/educat/links/l_educ.asp
http://www.fxyz.ru/
http://maths.yfa1.ru/
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YTBEPKJICHUU (PeiepaIbHOTO roCyAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa CPEIHEro
(moJtHOT0) 00IIIETO 00PA30BAHUSY.
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®eneparnuu ot 17.05.2012 Ne 413 “O06 yrBepkneHun ¢eaepalbHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO (ITOTHOTO) 00IIero 0Opa3oBaHUs .

4, [Ipuka3 MunucrepctBa oopa3oBanus U Hayku P® ot 31 nekabps 2015 r. Ne
1578 «O BHeceHn:n H3MEHEHHH B (efepaiabHBId TOCYyIapCTBEHHBIH 00pa30BaTENbHBIHI
CTaHIapT CpeAHero oO0Iero oO0pa3oBaHUS, YTBEPXKIACHHBIA NpHUKa3oM MHHHCTEpCTBA
obOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mast 2012r. Ne 413,

5. [Tucemo JlemapraMeHTa TOCYJAapCTBEHHOW MOJUTUKH B c(epe MOATrOTOBKHU
pabouux kaapos u 110 Munobpuayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomenaaruu
[0 OpraHu3alyy MOJIyYeHUs CpEeAHEro oOIero o0pa3oBaHUS B Ipejaesiax OCBOCHHUS
o0pa30BaTeNbHBIX MPOrpaMM CpEAHEro Mpo(ecCHOHANIBHOIO o00pa3oBaHHs Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHUs C YUETOM TpeOOBaHUN (eepanbHbIX TOCY1apCTBEHHbBIX
o0pa30BaTeNIbHBIX CTaHAAPTOB U IMOJIy4aeMOM Mpo(eccuu WM CIEUUaTbHOCTH CPEIHETO
po¢eCCUOHAIBHOTO 00Pa30BaHUsD.
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KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOTI'O IPE/IMETA

KOHTpoJIb ¥ OLIEHKa pe3ylbTaTOB OCBOEHUS y4E€OHOTO MpPEeIMETa OCYIIECTBIISETCS
IpenojaBareyieM B MPOLECCEe MPOBEAEHUS YCTHOIO M IMHCbMEHHOIO  OIpoca,
TECTUPOBAHMS, a TaKXKE BBIMOJIHEHUSI OOYyYalOUMMUCA WHIWBUAYAIbHBIX 3alaHUi,

HUCCIIeI0OBaHU.

Pe3yabTaThl 00y4yeHus
(nmpeaMeTHbIE Pe3yJbTAThl)

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

c(OpMUPOBAHHOCTD MIPEICTABICHUI 0
MaTe€MaTHUKe KaK 4aCTH MUPOBOM KYJIbTYpHI U
MecTe MaTEeMaTUKH B COBPEMEHHOM
IMBUJIM3ALMK, CHOCO0aX OINUCAaHUS SIBJICHUUN
pearbHOr0 MUpa Ha MATEMATHYECKOM SI3BIKE;

OnepaTUBHBIN KOHTPOJH B hOpME:

- MPOBEPKHU U OIICHKU MPAKTUUECKUX
pabor;

- BBITIOJTHEHHUE JTOKJIA]IOB,;

- POBEPKA U OIIEHKA pedepaToB

- TECTOBBIN KOHTPOJIb.

BJIaJICHUE CTaHIApPTHBIMU IpreMaMHu
pelieHus palMOHATIBHBIX 51
MppallOHATbHBIX, MOKa3aTEeIbHBbIX,
CTETICHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUM W HEPABEHCTB, HX CHUCTEM;
HCIMOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX

MporpamMM, B TOM YHUCJE JJIsl MOWUCKA IyTH
pelIeHUsT W WUIIOCTPalUM  PEUICHHS
YPaBHEHUI U HEPABEHCTB;

OmnepaTuBHBIN KOHTPOJIb B OpME:

- IIPOBEPKU U OLIEHKU IPAKTUYECKUX
pabor;

- UTHAUBUIyaJIbHbIN YCTHBIN OINPOC;
- (poHTaIBHBIN YCTHBIN ONIPOC;

- BBITIIOJIHEHUE JI0KJIA/IOB;

- pElLLIeHKE 3314 U YIIPAKHEHUHN Y
JIOCKH U Ha MECTE;

- IPOBEPKA U OlLIEHKa pedeparTos.

BJIAJICHUE METOJaMHM  J0Ka3aTelILCTB H
aJITOPUTMOB PEIICHUSI, YMEHHE HUX IpUMe-
HATD, MIPOBOJIUTH JIOKa3aTeIbHbBIC
PacCYKJICHUS B XOJI€ PEIICHUS 3a]1ay;

OnepaTUBHBIN KOHTPOJIb B (hOpME:

- IPOBEPKU U OLEHKHU MPAKTUUYECKUX
pabor;

- UHIMBUyaJIbHBIN YCTHBIN OIPOC;
- (poHTaIBHBIN YCTHBIN ONPOC;

- BBIIIOJIHEHUE JI0KJIAJI0B,;

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

- POBEPKa U OIleHKa pedepaToB.

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN O
MAaTEMATUYECKUX MOHATUAX KaK BaXKHEUIIUX
MAaTEMATUYECKUX MOJENIAX, ITO3BOJISIOIINX
ONUCHIBaTh UM M3Yy4aTh PA3HBIE MPOLECCH U
SBJICHUSI; ITOHUMaHUE BO3MOXHOCTH
AKCUOMATUYECKOTO MMOCTPOCHUS
MAaTEMAaTHYECKUX TEOPH;

OrnepaTUBHBIN KOHTPOJIb B hopMme:

- IPOBEPKU U OLCHKHU MPAKTUYECKUX
pabor;

- UHJAWBUYaJIbHbIA YCTHBIN OIIPOC;
- (poHTATBHBIN YCTHBIN OMPOC;

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

- TECTOBBII KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIAJIOB;
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c(hOpMUPOBAHHOCTh  TPEJCTaBICHUH 00
OCHOBHBIX  MOHATHUAX  MAaTEMaTHYE€CKOTO
aHaJIN3a U UX CBOMCTBaX, BJIAJICHUE YMEHUEM
XapaKkTepu30BaTh  TOBeJAeHUE  (DYHKIUH,
WCIMOJIb30BaHUE TOJYYCHHBIX 3HAHUW A
OITMCaHUSI u aHajn3a pealbHBIX
3aBUCUMOCTEH;

OnepaTUBHBIN KOHTPOJIb B pOpME:

- IPOBEPKU U OLIEHKHU MPAKTUYECKUX
pabor;

- UHAWBUIyalIbHbIN YCTHBIN OMpPOC;
- (pOHTANBHBIN YCTHBIN OIIPOC;

- BBIIIOJIHEHUE JI0KJIAJI0B;

- MPOBEPKA U OIICHKA pedepaToB.

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

BJIQJICHUE  OCHOBHBIMU  MOHATUSIMU O
IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETpHUUE-
CKUX (Urypax, UX OCHOBHBIX CBOMCTBaX;
chOpMHUPOBAHHOCTh YMEHHsI PACIIO3HABAThH
reoMeTpuyeckue (Urypbl Ha UepTexax,
MOJENSAX U B PEAIbHOM MHUpE; NMPUMEHEHUE
U3YYEHHBIX CBONCTB T€OMETPUUECKUX (UTYD
u (opmyn IS pelICHUS] TE€OMETPUUYECKUX
337ad M 334a4 € MPAKTUYECKUM
COJIEp>KaHHEM;

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

- UHIUBUAYaJIbHBIN YCTHBIN OIPOC;
- (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(hOpMUPOBAHHOCTh  MPEJCTABICHUN O
nmpoueccax M SBICHUSAX, HMEIOIIUX BEpO-
ATHOCTHBIA  XapakTep,  CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B  PEAIBHOM  MHDE,
OCHOBHBIX MOHSTHUSX JIEMEHTAPHOM TEOPUHU
BEPOSITHOCTEW; YMEHHUMN HaXOIUTh u
OLICHUBAaTh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUM B TMPOCTEUIINX TMPAKTUYECKUX
CUTyallUsIX Y OCHOBHBIC XapaKTEPUCTUKU
CIIyYallHBIX BEJINYNH;

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 JOKJIAJI0B;

- MPOBEPKa U OIleHKa pedepaTosB.

BJIQJICHHE HaBbIKaMU VCTIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpHU
pelIeHuN 3a1a4.

OnepaTUBHBIN KOHTPOJIb B popMeE:

- IPOBEPKU U OLIEHKU MPAKTUYECKUX
pabor;

- TECTOBBIA KOHTPOJIb

npeaMera

IIpomexyrouHas aTtectauus B (popMe dK3aMeHa 10 3aBEPIICHUIO Kypca ydeOHOro

@DopMbI 1 METO/IBI KOHTPOJIS U OIICHKU PE3yJIbTaTOB OOYYEHHSI TOJDKHBI TO3BOJISATH
MIPOBEPATH Y 00YUAIOMIUXCS HE TOIBKO C(HOPMUPOBAHHOCTH MPEAMETHBIX PE3YJILTATOB, HO
Y Pa3BUTHEC JTUYHOCTHBIX U METANPEAMETHBIX PE3yJIbTaTOB O0YUCHHUS.
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PesyabTarnl OcHoBHBIE DopMBbI U1 METOAbI

(ITMYHOCTHBIE U MeTaNpeIMeTHbIE) | MOKa3aTeJH OLEeHKH KOHTPOJISI M OLEHKH
pe3yJabTara

JIMYHOCTHBIE Pe3yJibTAThI
* TOHMMAaHUWE 3HAYUMOCTHU -c(hOpMUPOBAHHOCTH NuTepnperanus
MAaTEMATUKH ISl HAYYHO- TIOHUMAaHUS pEe3yJIbTATOB
TEXHUYECKOTO ITporpecca, 3HAYUMOCTH HaO0JII0IeHHH 3a
c(hOpMHUPOBAHHOCTH OTHOILIIECHUS K MaTeMaTUKH JJIs NEATEIBHOCTBIO

MaTeMaTHKe KaK K 4acTu
00111e4eI0BEYECKON KyIbTYPhI Uepe3

HAy4YHO-TEXHUYECKOTO
nmporpecca;

oOyuarormierocs 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 TBOpueckue u
CaMOCTOSITEIIbHOM TBOPYECKOU U TOTOBHOCTH K UCCIIE0BATEIIbCKUE
OTBETCTBEHHOM JIESITENBHOCTH; CaMOCTOSITEIIBHOU, paboThI
TBOPYECKOU
NEATEIbHOCTH
* TOTOBHOCTb K KOJUICKTUBHOM -B3aUMO/JICVICTBUE C YcenemHoe
paboTe, COTpYAHHUYECTBY CO oOy4Jaronmmucs, IPOXOKIEHUE yUeOHOM
CBEPCTHUKAMH B 00pa30BaTEIbHOM, | MpemnojaBaTeisiMu U MPaKTHKHU.
OOLIECTBEHHO MOJIE3HOM, yueOHO- MacTepaMu B X0/ VYuyacrtue B
HCCIIEI0BATENIbCKOM, IPOEKTHON U oOyueHus; KOJUJIEKTUBHBIX
IPYTUX BAJAX AEATEIbHOCTH; -COTPYAHUYECTBO CO MEpPONPUATHAX,

CBCPCTHUKAMHN U
npernogaBaTCIIIMHI 1IpU

IIPOBOJAMMBIX Ha
Pa3JIMYHBIX YPOBHSX

BBINIOJTHCHUN
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

VYyebHas mpakTHKa

perieHus
npo¢eCCUOHATIbHBIX
3aaq
MeTanpeaIMeTHbIE Pe3yJbTAThI
. YMEHHUE CaMOCTOSATEIHLHO - OpraHu3arus Kontposns rpaduka
OTIPEIETIATH 1IeNIN ACSITETbHOCTH U CaMOCTOSITEITbHBIX BBITIOJTHCHUS
COCTABJISITh TUIAHBI IEITEIILHOCTH; 3aHATHH B X0/ WHIUBU Ty aTbHON
CaMOCTOSITENTEHO OCYIIECTBIISTh, U3y4CHUs CaMOCTOSITEITbHON
KOHTPOJIUPOBATh U KOPPEKTUPOBATH | 00111€00pa30BaTEIbHBIX | pabOTHI 00yYaIOIIEerocs;
JeSATETBbHOCTD; HCIIOJb30BaTh BCE JUCITUTLINH; 3aIuTH pedepaTton
BO3MOYKHBIC PECYpPCHI IS - YMEHUE TIaHUPOBAThH
JTOCTHKCHHUS ITOCTABJICHHBIX IEJICH M | COOCTBCHHYIO
peanu3alyy IIaHOB IEATeTLHOCTH; | JeATEIbHOCTD;
BBIOMPATH YCIIEITHBIE CTPATETUH B - OCYIIIECTBIICHUE

PAa3JINYHBIX CUTYAIIHAX,

KOHTPOJIA U
KOPPEKTUPOBKHU CBOEU
NEATEIBbHOCTH,

- UCITOJIb30BaHUE
Pa3JIMYHBIX PECYPCOB
JUISl JOCTHXKEHUS
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IIOCTABJICHHBIX LICJeH

. YMEHHE MPOYKTUBHO - IEMOHCTpaLUsl Habutoienue 3a posnbto
oOaTbes ¥ B3aMMOJEICTBOBATh B | KOMMYHHKATUBHBIX oOyuaromierocst 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
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO | Pa3jIMYHBbIX 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 MCTOYHUKAX | Pa3JIMYHBIX UCTOYHUKOB | HICTOUHHKOB.
uH(popmanuu, KpuTHYecKku | nHpopmanuu, Bkitodas | Habmonenue 3a
OLICHWBAaTb W HMHTEPHPETUPOBATH | DIIEKTPOHHBIE; HaBBIKaMH pabOTHI B
uHPOpMAIIMIO,  TOJIYy4YaeMylr U3 | - IEMOHCTpaIus rI100aNbHBIX,
Pa3INMYHBIX UCTOYHUKOB,; CIIOCOOHOCTH KOPIIOPATUBHBIX U
CaMOCTOSITENIEHO JTOKaJIbHBIX
UCIIOJIb30BaTh UH(POPMaLIMOHHBIX
HEOOXOAUMYIO CeTsX
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
MO3HABATEIIbHON  pediiekcuu  Kak | CBOIO COOCTBEHHYIO pE3yIbTaTOB
OCO3HAaHMS COBEPIIAEMBIX JCUCTBUH | ACATEIBHOCTbD, HaOJIOICHHH 32
U MBICIIUTENBHBIX MPOIECCOB, HX | aHAJTU3UPOBATH U JeSATEeIbHOCTHIO

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

ACJIaTh IIPAaBUJIBHBIC
BBIBOJBI

oOyuarorierocs B
TIPOIIECCE OCBOCHHUSI

MO3HABATEJIbHBIX 33Ja4 U CPEACTB o0pazoBarenbHOI
JUISl UX JOCTUXKEHUS, IPOrPaMMBI

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

MPE/ICTABJICHUI; 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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