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1L.IIOSAICHUTEJILHASI 3AIINCKA

1.1 Beenenne

dHAJIM3a; TEOMETPHUS» LIS IPOBECCHOHATBHEIX 00pa3oBaTeNbHBIX OproHM3amuMi.

Iporpamma 06meo6paszosarebHoii y4eOHoi mucuminna «Maremarura; anreOpa U Havaia
MAaTEMATHIECKOrO aHANN3a; IEOMETPUsA» (faiee — «Marematuka») npeanazuagena A H3YYCHHUS
MaTeMaTHKH B mOpodeccHOHANbLHEIX obpa3oBarenbHBIX opraimsamusax  CIIO, peamusyromux

00pa30BaHMs NpPH IIOATOTOBKE KBaTM()HIMPOBAHHBIX paboumx, ciyxamux.

Ilporpamma paspa6orana na OcHOBe TpeGoBaHuii OI'OC Cperrero obmero obpasoBanms,
MPCABABIACMBIX K CTPYKTYpe, CONEPKAHHIO M PE3YJIBTATaM OCBOCHHS Y4YeOHOM IHCIAILTMHED
«Maremaruxay, B cooreTcTBHE C Pexomenaanmsmu no oprammsamuu NOITy49eHus cpennero obmero

Conepixanne nporpammer «MaremaTuka» HampasieHo Ha AOCTHXXCHH CIHEeNYIOMMUX 1l

o obecnieuenue chopMHpOBaHHOCTH NPE/ICTABIICHUA © COLMAJIBHBIX, KYJBTYPHBIX H
HCTOPHYECKHMX (DaKTOpax CTAHORIECHWUS MaTeMaTHKH;

° obecrieyenne chopmupoBanHOCTH JIOTHYECKOTO, ANITOPATMHYECKOT0 Hu
MaTeMaTHYeCKOr0 MEIILICHHS:

. obecriedenne chopMupoBaHHOCTH YMCHHH NpPUMEHATH IIONYYEHHBIE 3HAHMS npu
PCIICHAN pas3JIMYHBIX 337134

o obecnieuenne chopMHpOBaHHOCTH IPC/ICTABNICHUE O MaTeMaTHKe Kak 9acTh obime-

HeJIOBEYECKOH KyJIbTYDBI, YHUBEPCAILHOM S3EIKE HayKH, IO3BOJIAIOMEM Or.ICHIBATH H H3YyYaTh
PEAIbHBIC MPOLIECCHI U SIBJICHHS.

B nporpammy Brmoueno COACPXKaAHNC, HANpPABICHHOE Ha (GOPMHPOBAHHME y obyuaromuxcs
KOMIIETCHIMH, HEOOXOAMMEIX [UIS KaYeCTBEHHOro oceoerus OITOIT CITO na 6a3ze 0CHOBHOIO obmero
obpaszoBaHus ¢ momyueHHEM CpeaHero oOmero o6pasoBAHHS; IpOrpaMMEl  MOATOTOBKH
KBaTH(GUIMPOBAHHEIX pabounX, ciyxamux; (ITIKPC).

1.2 O6mas xapakrepncruka YUeOHOH AHCIMIIHADY «M: TeMaTHKD)

Pabouas nporpamma 0bmeo6pazoBaTensHOM Y4eOHOH  IHCHUILUIAHED «Marematuxay
[IpEAHa3HAYEHA JUIS M3yYEeHHUS MAaTEMATHKH B npodecCHOHANBHBIX 00pa3oBaTe/IbHBIX Opra’u3anugax
CIIO, peamasyrommx o0Opa3oBarensHy:o IporpamMmy cpemsero obmero oGpasoBanus B npezenax
OCBOCHHS OCHOBHOM NpoecCHOHANBHOM 06pasoBaTeBHOIM nporpammsi CTIO 43.01.02 IMapuxmaxep.

Marematuka sBuseTcs  dynmameRTaNBHOI 00IeobpazoBaTenEHON  AMCIHMIMEON o
CIIOKMBLIMMCS yCTOMYMBBIM COAEPIKAHHEM M OGIIUMHE TPeOOBaHMAMH K TOJTOTOBKE obygarommuxcs:,

IIpu ocBoenun mpodeccuii CITO COIHAIBHO-3KOHOMAYECKOTO HPOhUILs IpodecCUOHATEHOTO
00pa3oBaHHsA MaTemarHKa H3y9acTCs Kak o6meobpazoBatensHas y4eOHas JUCHHUIIIHAHA,
YUUTHIBAIOIIASA CIeHHUKY oOcBamBaeMoi npodeccun, Ha ypoeae ®IOC cpenHero obmero
obpaszoBaHus. '

OTO BBIPAXKAETCA B CONCPXKAHUH 00y4eHHs, KOIMYECTBE HacoB, BBIACIAEMBIX Ha H3yYcHHE
OTACIBHBIX TEM IPOrpaMMBI, [IYOMHE WX OCBOEHMS ofyuaromumuca, obseme u XapakKTepe
TIPAKTUYECKUX 32HATHH, BUJAX BHEAYIUTOPHON caMOCTOATEIBHOI I 300THI 00yYaromuxcs.

Maremaruka uzyuaercs xax 00meo6pa3oBaTeNbHEIN yaeGHBLA [IpeaIMeT:

a4



— IIpH OCBOCHMH Ipodeccuii COIMANTBHO-3KOHOMUYECKOr0 npopmis 43.01.02 INapuxmaxep B 06Beme
427 qacoB (u3 BUX 06s3aTebHAS ayMTOpHad B 06beMe — 285 4, CamocTosTe bHas — 142 1)

O6nrre nemu m3yyenns MATEMaTHKU TPAIHLHOHHO PEaTH3YIOTCs B YETBIPEX HANpPaBICHUSX

1 o6mee npencrasnenue 06 HJICAX ¥ METOZAX MAaTeMAaTHKH;

2 HHTeNIeKTyalsHOe pa3BuTHE;

3 oBnazeHHe HEOGXOMUMBIMY KOHKPETHBIMH 3HAHUSMH U YMEHUSMH;
4 BocmHTaTENBHOE BO3NEHCTRIE.

Usyuenne matemaruxu KaK 001eo0pasoBaTesHoi YUeOHOH mucnmmmMHEL YYUTEIRaAONIIEH
CnenuduKy ocBanBaeMbIX 0Gy9arOmuUMUCS npogeccnit CI10 obecrieunaetcs: :

- BBIOOPOM Pa3IHYHEIX NIOXO/IO0B K BBC/ICHUIO OCHOBHBIX IOHSTHIA

- (dopmupoBanmeM cucTeMEI Y4eOHBIX  3ananmii, C JeCTICIMBAIONIHX 3¢ dexTuBHIe
OCYINECTBICHAE BBIOPAHHBIX IEJIEBEIX YCTaHOBOK;

- oboramennem CIEKTpa CTUICH y4eOHOM AesTeNnsHOCTH 32 cuer CornacuBaHusA ¢ BEAYIIHMHA
ACATCIIEHOCTHBIMH XapaKTepHCTHKAMH BEIGpanHOi Ipodeccun.

Taxum  o6paszowm, pealusalys ColepXaHusg yuebHoi AMCUMIUIMHEI ODHEHTHPYET Ha
TIPHOPHTETHYIO POJIb NPOLECCYATbHBIX XapaKTCPUCTHK y4eOHOH paGoTh, 3aBHCAIMX OT npoduis
npodeccHoHaNEHOro 00pasoBanms, moONydYeHHs ommmTa UCIIONIL30BAaHUA  MaTeMaTHKH B
COACPKATCNBHBIX M MPO(YECCHOHATBHO 3HAYMMEIX CHTYalHsX IO CPaBHEHHIO C (hOPMATBEO-
YPOBHEBEIMH Pe3YJIbTATHBHBIMUH XapaKTEPUCTUKAMH O0ydYeHHs.

Conepxanne yuebHON mHCHUITHELT Pa3paloTaHo B coOTBeTCTBHH ¢ OCHOBHBIMHU
COZNEpXATEILHEIMHE JIMHUAME O6Y4eHHs MaTeMaTHKe:

- anrebpawyeckas JTHHWMS, BKJIFOYAIOIIAst CHCTEMATH3AMMIO CBEICHHH O 4UCIIaxX; H3y4YeHHe
HOBBIX M 0000ImeHue panee M3YYCHHBIX Onepaumii (BosBenenue B CTCNICHb, M3BJIEYCHHE KOpHS,
Jnorapu(pMHpoBaHKe, CHHYC, KOCHHYC, TaHT€HC, KOTAHTeHC U obpaTHble k HEM); H3YyYCHHE HOBBIX
BUIOB HMCIIOBBIX BBIpaXeHHE H dopMmyi; COBEPIICHCTBOBANME NPAKTHYECKHX HABHIKOB K
BBIMHMCIIATEILHOM KyJIBTYPBI, paclIMpeHHe u COBCPILICHCTBOBAl HE AredpanyecKoro anmapara,
COPMHPOBAHHOTO B OCHOBHO [IKOJIC, H €ro NPHMEHEHHE K PEMICHHIO MaTeMaTUYeCKUX H
MPHUKJIANHEIX 337aY;

- TEOPETHKO-QYHKIMOHAIBHAS JIMHKA, BKIIOYAIOMAS CHCTEMATH3aIHIO W pacumpenne
CBEACHUH O (hyHKIHSX, COBEPIICHCTBOBAHHE rpaduuecKuX ymeHMii; 3HAKOMCTBO ¢ OCHOBHEIMHU
HACAMH M MCTOJaMH MAaTeMaTHYeCKOrO0 AaHAIH3a B OOBeme, iIC3BONAIOMEM HCCIEIOBATH
JIEMEHTapHble (GYHKUMM H pemarh IPOCTEHINE reoMeTprYecKue, dusmdeckue u npyrue
IIPUKTIAHEIE 3a/1a49H;

- JIMHAS YPAaBHEHMH M HEpaBeHCTB, OCHOBAaHHAS Ha NIOCTPOCHAY M WHCCIIENOBAHIH
MaTCMaTHYECKUX MOJENeH, mepecexaomancs c anrebpamveckoil u TEOPETHKO-(QYHKIMOHAIBHO
JHHUAMA ¥ BKIIOYAIOMAS pa3BHTHE U COBEPIICHCTBOBAHHE TEXHHK: anrebpandecKEx
npeoOpa3oBaHuil Ui peleHus YPaBHCHHH, HEPABEHCTB M CHCTEM; (opmupoBanme crocobrocTH
CTPOHTB M UCCIICIOBATE IIPOCTEMIINE MaTeMaTHYECK e MOJIeNH [IPH PEIICHHH TPHKIATHBIX 3a/1a4,
3a/1a4 M3 CMEXHBIX H CICHHATBHBIX JUCIHILIHH,

PCIICHHS MATEMAaTHYECKUX 1 IPUKIIATHBIX 33/124;
- CTOXacTHYeCKasd JIMHMA, OCHOBaHHAS Ha Pa3BHTHL  KOMOMhUTOPHBIX YMEHUM,
IPEICTaBICHHI O BEPOSTHOCTHO-CTATHCTHYECKIX 3aKOHOMEPHOCTSIX OKPYXAIOIEro MHUpa.
B pesy:sTare ocBoenus qucuummHbL 00y9arommmiics JomKen:
VYMeTs:
AJITEBPA
- BBIIONHATE apH(MeTHYecKHe aelCTBHs Hal 4uClIaMM, COYeTasl YCTHEIE W ITHCHhMCHIIBIE
IPHEMBI;
- HaXOMWTh NPUOJIMKCHHBIE 3HAYEHNS BETMUMH | NOTPEIIHOCTH BEIMUCICHHH (aGcoOTHAS 1
OTHOCHTE/IbHAL); CDABHUBATD YHCIIOBIE BEIDANKEHHS:
- HaXOIMTh 3HAYEHHSA KOPHS, CTENeHH, JIOrapH{Ma, TPATOHOMCTPUYECKHX BEIPANKEHMH Ha
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OCHOBE ONpeneNeH s, Henomp3ys TIPH HEOOXOAMMOCTH MHCTpYMeHTaLHEe CPEICTBA; MOJIB30BATHCH
IPHOTHKEHHOM OIEHKOH TpH MIPaKTHYECKAX pacyeTax:

- BBIIOJIHATE IIpe06pa3oBanus BBIPQOXCHUH, IIPUMEHAA (hOpM;IIbL, CBA3aHHBIE CO CBOHCTBAMH
CTETICHEl, JiorapumoB, TPUTOHOMETPHYECKUX yHKImi1;

Hcnonszorats OpUOOPETCHHBIE 3HAHUS WU YMEHHA B MOpakiMYecKodt nestembHocTH u
IIOBCEAHEBHOM JKU3HH:

- Ul TPaKTHYECKHX PacyeToB 1o dbopmynam, Brmouas bopmyEL, COZICpIKAINME CTEIEHH,
PajuKaibl, Jlorapupmel u TPHrOHOMETpHYecKe  (yHKIHH, HCHIOJIB3Ys NpH HEeoOXOMHMOCTH
CIIPABOHLIE MaTepHaIbl M IPOCTEHIINE BEMUCIIHTE b EE ycTpoiicTBa.

Dynxyuu u spaguru

- BBIMHCIATL 3HAYeHHEe (GYHKIMH [10 3aJIaHHOMY 3HAYEHHIO apryMeHTa OPH  pasINYHbIX
crocofax 3amanus OyHKIAY;

- OIPENIeNATE OCHOBHBIE CBOMCTBA YMCIIOBEIX ¢bysKOwMiL, HITIOCTPUPOBATH UX Ha rpaduKax;

- CTPOHTH TpaduKé H3YYECHHBIX byHKUMA, HIUIOCTPIPOBAaTe 1O rpaduky cpoiicTea

IIOBCEAHEBHOM JKU3HU:

-~ AL ONHCAHHA C NOMOWBIO (yHKIHiL Pa3/IMYHBIX 3aBHCHMOCTEH, NpeicTaBieHHs mx
rpaduYecKy, HHTepIIpe TN rpaguKos.

Havana mamemamuueciozo ananuza

- HaXOZIHTE IPOU3BOAHEIE JIEMEHTAPHBIX byHKImiL;

- HCTIONTB30BATE IPOM3BONHYIO MU H3YYEHHS CBORCTR }ysxumit 1 nocTpoeHns rpa¢uKoB;

NPHKIaHOIO XapaKTepa Ha HaXOXIeHue HaubombIero u HanMeHbIero 3Ha4YCHV 4,

- BBIMHCIIATE B NPOCTERIIAX CITydasx IJI0maam 4 00BEMEI C HCIOMB30BAHKEM OIPENEIICHHOT O
HHTErpana;

HUcnons3opars NpUOGpEeTeHHbIe 3HAHMA H YMCHHA B TIPAaKTHYECKOH JesTensHOCTH u
TIOBCEAHEBHOM KH3HH I

- PCIICHMA NPUKIANHBIX 3334, B TOM YHCIE COIHATBHO-3XOHOMHYECKHX H (hu3HyYecKux, Ha
HauOOJIbIINE ¥ HAUMEHBIIHE SHAYCHM, HA HAXOXKJICHUE CKOPOCTH | YCKOpeHus.

Vpasnenus u nepasencmea

- PemaTe panHOHAIBHEIE, TIOKa3aTeIbHbIC, JIOrapuMrdecKue, "PHUTOHOMETPHYECKHE
YPaBHEHHUA, CBOAAIMECS K JIHHEHHBIM 1 KBaJIpaTHBIM, & TAK)Xe aHAJIOT A'THEIE HEPABEHCTBA M CHCTEMBI;

- HCII0JIB30BaTh rpadudeckuii MeTox PCIICHAA YpaBHEHUH U HEPABEHCTE;

- H300paxkaTh Ha KOOPAMHATHOH IJIOCKOCTH pelIeHHs YPAaBHCHUH, HEPABEHCTB M CHCTEM ¢
ABYMsi HEM3BECTHEIMH;

- COCTaB/IATE M PELIATh YPAaBHCHHA H HEPaBCHCTBA, CBA3BIBAIOIIAE HEU3BECTHEIC BCJIHYUHBI B
TEKCTOBEIX (B TOM HmcIe NPUKIAJHBIX ) 3a7ja9ax.

HcnonezoBars NPHOOPETeHHBIE 3HAHHMS W YMCHHS B IIPaKTHYECKONW AEATEIHLHOCTH W
[IOBCEOHEBHOM KW3HH:

= AJIA TIOCTPOCHUS U HCCITE0BAHUS IIPOCTEHIINX MaTEMATHYECKUX MOJICTICH.

KOMBHUHATOPUKA, CTATUCTHUKA Y TEOPHS BEPOSITHOCTEI

- PeaTe mnpocTefiie KoMOGMHATOpHBIE 3amaum METOIOM nepebopa, a Takke
HCIIO/IE30BAHUEM H3BECTHBIX (GopMyT;

- BBIMHCIATE B NPOCTEHIIHX CIygasx BEPOATHOCTH COORTHI Ha OCHOBE mojcueTa qucia
HCXO0JI0B;

Hcnons3oBats NpUOOPETEHHEIE 3HAHUS WM YMCHHS B TIPaKTHYECKOH [OESATEIRHOCTH W
NOBCEOIHEBHOM KH3HHU:

- VL1 aHaA3a pealbHbIX YUCIIOBBIX JaHHBIX, TIPE/ICTABNICHHBIX B BHE AMArPaMM, rpaukos;

- aHAIIM3a HHPOPMALIMH CTATHCTHYCCKOTO Xapaxrepa.

I'EOMETPHUS

- PacllO3HaBaTh Ha YEPTEXaX U MOZENISX IMPOCTPAHCTBEHHbIE opMBIL; COOTHOCHTE TpexmepHbie
6



O0BEKTHI ¢ ux OIHCaHUsMMU, H300paKeHHSIMu;
- OIHCBIBATh  B3aWMHOe bacnonoxenue mpsmpx H IUocKocTeli g IIpOCTpaHCTBe,

= aHaJIH3PIp0Ba.TB B IIpOCTeHIIIX ClIyqasx B3aHMHoOe pacnonoxenue OﬁTneKTOB B HpOCTpaHCTBe;
= H306pa)l€aTI: OCHOBHEIE MHOT OTPAaHHUKH § Kpyrikere Tena; 3BIIOJIHATE YCPTEKH I10 YcCIioBmsam

- Cmpoums npocmetiuiye ceuenus Kyoa, npusme, nUpamudu;
- PCIIaTh NTaHUMeTpHueckue H IpocTeiimmue CTepeomeTprverkpe 321894 Ha HaXoxieHme
PeéOMeTpuyeckux Bennuny (mmn, YIJIOB, mwiommaneii, 00BeMOB);

- HCHOOJIB30BATH IIPH pemenun CTCpGOMe’IpHHCCKHX 3anavy ﬂ.TI&HHMGTpH‘ICCKHe (baxm H

HOK&B&TCJ]BHHX, CTeIIeHHHX, TPHIOHOMETPUYECKHX Ypaenennii pu .HcpaBeHCTB, HX CHCTEM;
HCIIO/IB30BAHUE T'OTOBKIX KOMIBIOTEPHBIX 1IPOrpaMM, B Tom qHCIIe L7171 NMOMCKA NyTH pemennms g
HILTIOCTpanyu pemenys YPaBHEHMI U HepaBencTs;

5) copmupoBanroOCTS TIIPEACTAaBNeHNH 06 OCHOBHELX NOHATHAX, HIEsIX W Meromax
MaTeMaTH4eCKoro anammsa;

XapaKkTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTAX B pPEalbHOM MHPE, 00 OCHOBHBIX mOHSTHSX
JIEMEHTAPHOH TEOpHH BEPOATHOCTEN; yMEHHU HaXO[UTh W OL€HUBATE BEPOATHOCTH HaCTyIIeHus

BEIIHYHH;



8) Bnazenve HaBBIKamu HCTIOJIB30BAHUA T'OTOBEBIX KOMIIBIOTEPHBIX mporpamMM mpu PEIIeHHH
3ajay,

Pasnensl (Temsl), BkmouenmHse B CONepxaHue yueGHOM QUCITHIMHEL SB/IsIOTCS obmuMu s
BCex npoduneit npodeccHoraNBHOrO 00pazoBanus u npu Beex 06bemax Y4eOHOT) BpeMeHH,

TCOPETHKO-(YHKIIHOHAIBHOH, YPaBHEHH! U HepaBeHCTE, TCOMETpHYECKol, cToxacTHyeckoit), uTo
HO3BOMACT ruUOKO HCIONB30BATh HX PaCoNOX€EHNe u B3aLMOCBA3b, COCTARJISTL pabounii
KaICHApHEIN I1aH, HO-PasHOMY UCpenya y4eOHble TeMBI (TIaBh: y4ebHHKa), yunThIBag npoduis
npodeccHoHaTBEHOrO obpazoBanus, CHenU(UKY OCBanBaEMOii npo peccun CIIO, TIIyOHHY M3ydeHwus
MaTepHana, ypoBeHb IOATOTOBKH 0GYYaI0MuUXCs mo npeaMery.

Ilpepnaraemeie B Temarmuecknx IUIaHaxX pasHble 00BEMbI Yt eGHOro BLCMEHH Ha H3yYeHre

B pasgene lporpammer  «Conepxanne yuebuoi AUCIAIUIAHBD) KyPCHBOM BEIZEJICH
MATepHaN, KOTOPhIi IPH H3YYECHHH MATEMaTHKHU Kak 0a30BOH, Tak u IPOQUIBHON yuebHOl
AUCLHUILTAHEL, KOHTPOJIO HE [OLIEKHT.

1.3 Mecro yue6noii auenpmmus: s y9ebHOoM miane

VuebHas mucnumiuna «Maremaruxa: arebpa ¥ Hauata MaTeMaTHYeCKOro  aHajIH3a;
TCOMETPHA» SABISETCS yYeOHBIM NpPEMETOM 06S3aTel O IpeaMeTHOM obmactu «MaremaTuka u
uH(opmaruka» ®I'OC cpeanero obmero obpazoBanus.

B npodeccronansrbx 06pazoparenusx OPTaHH3ANUsX, PEUIH3YIOWHX 06pa3oBaTeBHYI0
IpOTpaMMy CpenHero obinero oGpa3oBanms B Tipeniesiax ocgoenus OITOII CIIO na 6ase ocHOBHOrO
obmero oGpazopanus, y4eOHas aucnummaa «Marematuka» usyuaercs 00meobpazosarensHom
muKiae yye6Horo miaxa OITOIT CIIO ma Gase OCHOBHOTO 00IIEro 00pazoBanms c MOJIyYeHueM
cpeanero odmero oGpa3zoBaHus (IITIKPC).

B y4ebHsrx mmamax II[IKPC yaeOHas mucuumMHa «MatemaTtakay BXOJHT B COCTaB
0011e00pa3oBaTeNBHEIX yueOHEIX AMCLHMIUTAH, (QOPMHDYEMBIX H3  06S3aTeTBHAIX TPeIMETHBIX
obnacreit PI'OC cpearero obmero obpazoranms, s npodeccun 43.01.02 INapuxmaxep.



1.4PezyanraTe! ocBoenns y4€e0HOM AHcHMILIANELL

Ocsoenne conepxanus Y4eOHON muCIumIHHE «Marematuray obecreunpaer AOCTHIKEHHE
o0yqarommmucs CIIEAYIOINMX pE3YIIbTATOR:

5 JAUYHOCIHbIX:

~ C(hOpMHPOBaHHOCTE NPCACTABNCHUH O MaTeMaTHke Kax YHUBEPCATIBHOM $I3BIKE HAyKH,
CPCACTBE MOZC/THPOBAHUS ABICHUI U [IPOLECCOB, HAEAX M METOHAX MaTeMaTHKH;

~ TIOHHMAHHE  3HAYMMOCTH  MaTeMaTHKK AL HayYHO-TEXHHMYECKOro nporpecca,
chopmMuporannocTs oTHOMEHMS K MATEMATHKe KaK K 4JacTd obmeuesnoBeyec-oj KyJIBTYphl 4enes
SHAKOMCTBO C UCTOpHe pasBUTHS MATCMaTHKH, IBONIOLHEH MaTeMaTHyecKix HJCH;

~ PA3BHTHE JIOTHYECKOTO MbINIIeHus, IPOCTPaHCTBEHHOIO BOOGpaxeHH s, AITOPUTMHYECKOI
KYJIBLTYpBl, KDHTHIHOCTH MBUILIEHHS HA YPOBHe, HeobXoaumoM g Oymymeit npodeccHonanbHOM
ACATENBLHOCTH, JUIA IPOIOIDKEHHS o0pa3oBanus u caMo00pazoranmsi;

ycnemHo# npogeccnoHansHol 1 o0ImecTBenHoif AEATEILHOCTH;

~— IOTOBHOCTB H CHOCOOHOCTD K CaMOCTOATENIBHOR  TBOpPYECKOH H OTBETCTBEHHOH
JEeSTEIBHOCTH;

— TOTOBHOCTh K  KOJUICKTHBHOL pabore, COTPyAHUYECTBY CO  CBEPCTHHKAMH B
obpasoBaTenbHOM, 06mecTBen O TIOJIE3HO}H, yqeﬁno-nccncnonalenbcxoﬁ, [IPOEKTHOM M IPYIHX BHIax
JESATETBHOCTH;

~ OTHOLICHHE K MpOo(ecCHOHANbHON NESTENBHOCTH Kak BO3SMOXKHOCTH YYacTHS B peIICHHH
JIMYHBIX, OOIECTBEHHBIX, T'OCYAapCTBEHHBIX, O0IIECHALIHOHAIBHEIX npobnem;

o Memanpeomemmusix:

~ YMCHHC CaMOCTOATENBHO ONpefeis T mnew ACATC.IBHOCTH M  COCTAaBIATH IUIAHELL
ACATEIIEHOCTH; CaMOCTOSTEIHLHO OCYIIECTBIIAT, KOHTPOJIHUPOBATH W KOPPEKTHPOBATE JEATENLHOCTD,
HCIIONIb30BaTh BCE BO3MOKHEIE PECYPCHI JUIst JOCTHXCHHS OCTABNEAHEIX ITeNel peanu3anum miados
ACATENLHOCTH; BRIOHPATE YCIIEIIHEbIE CTPATErHH B Pa3/IHYHEIX CUTYAQIAX;

~ YMCHHC IIDONYKTHBHO oOOLIAThCH M B3aHMOJCHCTBOBATE B  MpoIecce COBMECTHOI
ACATCIIEHOCTH, YYMTBHIBATH IIO3HIUH JAPYTHX YYaCTHHKOB ACATENBHOCTH, 3 PeKTHBHO pPa3pemars
KOH(IMKTEI;

— BIIAICHHE HABRLIKAMU IIO3HARATENBHOI, y4e0HO-HCCIIEI0BATENBCKOI U  IIPOEKTHOH
ACATCIBHOCTH, HABBIKAMH pa3pelIeHUs] npobaeM; cnocoGHOCTD u TOTOBHOCTh K CaMOCTOSITENBLHOMY
TIOHCKY METO/IOB PEIICHHS NPaKTHYECKHX 3a/1aYi, IPHMEHEHHIO PA3IHYHBIX METONOB IIO3HaHHUS;

~ TOTOBHOCTE H  CHOCOGHOCTE K  CAMOCTOSTENBHO HH(OPMaNHOHHO-I03HABATE B O
ACATCILHOCTH, BKIIOYas yMEHHE OPHEHTHpOBATHCH B PA3IMIHBIX MCTOYT'MKAaX HH(pOpMaryy,
KPUTHICCKH OLICHABAT M HHTEPIIPETHPORATE uHdopMammio, nomyuaemyo H3pasIMYHBIXHCTOYHHKOB;

~ BIIAJICHUE S3BIKOBBIMH CPE/ICTBAMH: YMEHHE SICHO, JIOTHYHO I TOYHO H3JIararb CBOIO TOYKY
3PCHMA, HCTIOJIB30RATE AJIEKBATHEIE A3BIKOBLIC cpeicTBa;

— BJIAZICHHEC HaBBIKAMH IO3HABATE/ILHOH pedrexcuu Kak ocosHaHus COBEpPLIAEMBIX NelicTBHIL
¥ MBICTHTENBHBIX IIPOLECCOB, MX PE3YIBTATOR H OCHOBaHHMH, TPAHHI CBOETO 3HAHMS M HE3HaHMS,
HOBBIX I103HABATE/IFHBIX 3a/1a4 M CPEICTB JUIA HX AOCTHKECHHS,

~ HCJCYCTPEMIICHHOCTh B MOMCKAaX U IPHHSITHH PEIIeHH#, cO00pazuTeIEHOCTE 1 UHTYUILHS,
PA3BUTOCTB NIPOCTPAHCTBEHHEIX NPeICTABIICHHiI: CIIOCOOHOCTH BOCII|'HHEMATE . PacoTy M rapMoHM IO
MHpa;

. npeomemmuuix:

— C(hOPMHPOBAHHOCTE Npe/CTaBICHUH o MaTeMaTHKe KaK YacTH MHPOBOI KYJIBTYpPbI U MecTe
MATEMaThK! B COBPCMCHHOH IMBIM3AINY, CHOCOBAX ONHCAHMs ABEHMH peambHOTO MHpa Ha
MaTeMaTHYECKOM S3bIKE;



~ copMmupoBaHHOCTE IIPCACTABICHUH O MaTeMaTHYeCKHX IMOHSTHIX KaK BaKHEHIImX
MareMaTH9ECKUX MOJIENSX, MO3BOJSIONIHX ONMCHIBATE U M3y4aTh pPazHEIE NIPOIIECCEI U SBICHUS,
TIOHHMaHHE BO3MOXKHOCTH aKCHOMATHYECKOro IIOCTPOCHUSA MaTeMa HYECKIX TEOPHid;

— BIGJICHME METOJaMH JIOKA3aTENLCTR W QITOPHTMOB D INEHHS, YMEHHE HX IIPHMEHSTE,
TIPOBOIUTE /I0OKA3aTeIbHbIE PACCYKICHHS B XOJ€ pelesus 3anay;

~ BIAJICHUE CTaHNAPTHBEIMH [pHEMaMH PEIICHUS pPalMONATBEHBIX HppaiOHAIBHRIX,
[IOKa3aTENBHBIX, CTENEHHEIX, TPUTOHOMETPHYECKMX YypaBHCHHH [ HEPaBEeHCTB, HX CHCTeM;
HCTONb30BAHME TOTOBBIX KOMIBEOTEPHBIX IpOrpamMM, B TOM 4YHCe Ui IIOMCKA NYTH PEIIeHUT U
HIIIOCTPAlliH pelieHus YPaBHEHU 1 HCPaBEHCTE,

~ CHOPMHPOBAHHOCTE NIPEACTAaBICHUN 00 OCHOBHBIX NOHSTHSIX MaTEMaTU4eCKOr0 aHamu3a U
UX CBOMCTBaX, BJAaJeHHE yMeHHEM XapaKTepu3oBaTh IOBCICHHE (hYHKIMIA, UCIIOJIE30BaHHe
TOJTyICHHBIX 3HAHHMH JUIS ONMCAHUS ¥ aHAH3A PCABHBIX 3aBUCHMOCTE}H;

— BIAQ[ICHUC OCHOBHBIMH IIOHATHAMH O IUIOCKHX H TPOCTPaHCTBEHHBIX I€OMETPHYECKHX
¢urypax, ux ocHOBHBIX CBOMCTBaX; cdopMHpPOBaHHOCTE YMCHHS PaCO3HALUTE I'€OMETPHYECKUE
¢urypsl Ha ueprexax, MONCIAX M B peajbHOM MHpE; [IPAMCHEHUE M3YYEHHBIX CBOicTB
reoMeTpuveckux Guryp u popmyn mis PCIICHUA IEOMETPUYECKUX 3a/1ay M 3ajadq c NPaKTHYECKUM
coJiepKaHHEM;

~ ¢OPMHPOBaHHOCTE IIPCACTABICHUH O TPOLECCaX W SBIHMSIX, HMEIOIHUX BEPOATHOCTHEIH
XdpakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEeaIbHOM MHPE, OCHOBHEIX MOHATHIX 3IIEMEHTapHOH
TCOpUM BCPOSITHOCTEH; yMEHHI HAXOOWTH W OICHWBATE BEPOA.HOCTH HACTYIUICHHA COOBITHII B
IIPOCTEHIINX NPAKTHYECKHX CHTYALHAX ¥ OCHOBHEIE XapaKTePHCTHKH CIIy4adHbIX BE/IHYHH;

~ BIA[ICHAC HABBIKAMH HCHOJB30BAHHS TOTOBBIX KOMILIOTEPHBIX IIPOI'PAMM TPH pelieHHu
3a/1a4.

CootserctBenno ®I'OC 1o npodeccun 43.01.02 Iapuxvaxep dopmupyiorcs o6mme
KOMIETECHIHH:

OK1 Tlonumats cymmocTs u COLMANBHYIO 3HAYMUMOCTE cBoel Gyaymeii npodeccum, NPOABNATE K HEi
YCTOHYMBHIN MHTEpeC.

OK2 OpranuzossiBats coOCcTBEHHYIO ACATCIBHOCTL, HCXOIA M3 HelM M crnocoGoB e JOCTHKEHHS,
OMNpENENneHHBIX PYKOBOAUTENIEM,

OK3Amnannsupoats paGouayio CHTYallHIo, OCYILECTBIATE TEKYIIHH M HTOrOBEIi KOHTPOJIb,
KOPPEKLHIO COOCTBEHHOM JeATENLHOCTH, HECTH OTBETCTBEHHOCTB 3a PE3yJILTAThI CBOEH PaGoTHI.
OK4 OcymecTsasrs mouck HH(pOpMaNKH, HeOOXOANMO# BBINOTHEHHS NpoQecCHOHANBLHBIX 3a1ay.

OLEHKY W

OK5 Hcnons3oBaTs MH(POPMALHOHHO-KOMMYHHKALIHOHHbIE TEXHOJNOTHH B  npod)eccHOHANBHOIM
AEATENbHOCTH.
OK6 Pabotats B komanze, sddexTuBHO 00ILATECS € KOJIIEraMu, PyKO"OACTBOM, KITHEHTAMI.

OK?7 HcnonHate BOMHCKYIO 0653aHHOCTB, B TOM HHCIE ¢ TIPHMCHCHUCL ¥ TOJYYEHHBIX MPODECCHOHANBIBIX
SHaHHU# (115 IOHOIIEIH).

B cooreercrBun ¢ ®I'OC  06mero CPEHEro 00pasoBaHus WOPMHUPYIOiCs YHHBepCA/IbHbIe
yuebusie aeiicreus (VYV]I):

Jluunocrasie YV][ Kommynukatunsie VVII
Camoonpeneienue (MOoTHBaHs yuenus, | Ilnanmposanne (onpenencuue uenmu, Gyaxoui
popmupoBanue OCHOB TPaXIaHCKOH | YYAaCTHHKOB, CIIOCOGOB B3aUMONCHCTBH),
H/ICHTHYHOCTH JINYHOCTH). IlocranoBka  Bompocos (MHMIIaTHBHO:
Cmeic006pazoBanns(«xaxoe 3HAYCHHUC, | COTPYAHHYECTBO B  TIOMCKE W cBope:
CMBICI MMECT IUIi MEHS YYEHHME», H YMETh uH(opManuy).

HaXOJHUTh OTBET Ha HET0). Pazpemenne  kondauxron (BBIABIICHHE,

HpascrBenHo-3THYecKOr0 OLUCHHBAHHAA | HICHTUGUKAIMA TPOGIEMEL, MOMCK W OIleHKa

(omeHuBaHWEe  ycBaWBaeMoOro CONCpXaHuA, | AIBTEPHATHBHEIX  CIIOCOBOB paspemenus

MCXOMd M3 COUMAIBHBIX M  JIHYHOCTHBIX | KOH(IMKTA, IPUHATHE PEIICHHA H  ero

LEeHHOCTeH, O00ecneYnBaomee JIMYHOCTHLLN peanusanus).

MODAJIEHEIH BRIGOD). Ynpasienne NoBeJeHneM napTHépa
TOYHOCTBIO BbIPAKATH CBou MBICIH
(KOHTPOIb, KOPPEKIHS, ( "IeHKA JIEACTBHI
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—

NapTHEpa yMeHMe ¢ noctaToumoi IIOJIHOTOMH
TOYHOCTBIO BBIPAXATh CBOM MEICITH).

Io3HaBaTennnbIe YV

i
Peryasitneunie yyvia

Obmeyue6nnie

- hopmynupoBanue TI03HaBaTeNIbHOH 1eH;

- IOCK H BBIIENICHUE HE(OpMArmm;

- 3HAKOBO-CHMBOJIHYECKHE

- MOJIeIupOBaHue

Jlornueckue

- @HAM3 C NEeNbIO0 BEHIICICHHS MPH3HAKOB
(cymecTBeHHBIX, HECYIECTBEHHBIX )

- CHHTE3 KaK COCTABICHHE MLIEJIOro u3 JacTei,
BOCHOJIHAA HEOCTAIOMINE KOMIIOHEHTEI,

- BBIOOD OCHOBaHWi U KpHTepHeB  yIs

CpaBHEHH, CCpHanHmy, Knaccuuxanum
00BEKTOB;

- TomBeAenMe mox momsaTHE, BBIBEJICHHE
CIIEACTBHIA,;

-YCTaHOBJICHHE NIPHYHHHO-CJIe ICTRe HHEBIX
CBA3€I;

- IOCTpOEHME Norugeckoii nernu paccyxaeHuiA;

- I0Ka3aTeNbCTRO;

- BLUIBHXKCHHE THIIOTE3 M MX 060CHOBAHMe,
HeiictBan nocranosky u pemeHus npodaem:

- opmynupoBanue IpodJIeMEI;

-  CaMOCTOATENBHOE  CO3haHME  cmocoGoB
PeLICHUA MPOOIEM TBOpYecKoro u IOMCKOBOTO
Xapakrepa.

L

Henenonaranne (mocranoBKa y4ebHol 3anaun
Ha OCHOBe coorHeceHus TOro, 4ro yxe

H3BECTHO U YCBOEHO YHalMMHCA, H TOTO, 9To
€ImE HEM3BECTHC).
Ilnannposanne (onpenencnue

TIOCTIEI0BATEIbI OCTH IIPOMEXKYTOYHBIX nenei ¢
YYE€TOM KOHewHoro pe3ynbTara; cocrapmenue
IIaHaA M MTOCJIEI0BATENLHOCT ] JCUCTBHIA),
Ilpornosuposanpe (IpenBocxmumenue
Pe3yisTata W ypoBHs YCBOCHHS, ero
BPEMEHHBIX XapaKTEPHCTHK).

Konrpoms (8 dopMme  crmuenus crnocoGa
ACUCTBUA M ero Pe3yneTara ¢ 3apaHHBIM
STAJIOHOM ¢ 1ensi0 oGHapysKeHus OTKJIOHEHHi [
1 OTIIMYHIA OT 3TasoHa)

Koppexuus (BHECEHHE HCOOXO0AMMBIX
AOIIO/IHEHNH W KOPPEKTHE B muam croco6
JEHCTBHA B ClIydae pacxXoxIeHus 9TaJIOHa,
PCAIBHOTO EHCTBUS U ero IpOayKTa).

Onenxa (Boigernenue u OCO3HAaHME yYalUMHCSH
TOro, 4T0 yXe yCBOEHO YTO €INé IOIEKUT
YCBOCHHIO, OC\3HAHHE KayecTBa W YPOBHS
YCBOEHUS),

Bouesas  camop.ryasmus (cmocobHocTs K
MOOHIM3aAH CHJT | SHEPI'¥H; CIOCOOHOCTE K
BOJICBOMY YCHIIHIC — K BEIOODY B cHTyauuu
MOTHBAIMOHHOIO KOHMIHKTA H K IIPEOOICHHIO

IPENATCTRHiIA). ]
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2 COAEP)XAHME YYEBHOI AACIHAILINHBI

BBenenne

Maremaruka B Hayxe, TCXHHKE, SKOHOMHKE, HHYOPMAMOHHBIX TEXHOIOMHSX U IPaKTHYECKORH

AeaTeNnbHOCTH. ey u 3anaun H3YY9CHHS MATEMATHKH [IPH OCBOCHHH npodeccuii CITO.
AJITEBPA
Pazeumue nonamun o uucne

Ilenbile #  pamuoHancuble  wmena, HelicTBaTenbHBle  wmcia, Hpubnuscennvie
svruucnenus.Komnnexcnole yuca,

Kopru, cmenenu u Ao2apugpmer

Kopuu u cremenn. Kopuu HaTypallbHOH CTENCHW W3 YHMCIA M WX CBONCTBA. Crenenu ¢
PAIOHAIBHBIMH ~ MOKA3aTENSMH, MX  cBodcTBa.  CTemeHm c JAeHCTBUTENbHBIMHI
nokasaressva. Ceolicmeacmenenu ¢ delicmeumenvupiy noxkasame iem.

Jorapugm. Jlorapudm umcia. OcHoBHOe JOrapudMmUecKoe ToXIECTEO. Jecaruunpic u
HaTypalbHEIe JIorapudMeL. [Ipasuia geiicTuii ¢ norapumamu. ITepexon k HOBOMY OCHOBaHHIO.

IIpeoGpazoBanne aIredpaHYeckux  BhIpaKeHHI. Ipeobpazoranue paluMoOHaNBHEIX,
HPPallHOHANIBHBIX CTENEHHBIX, IIOKA3ATENBHEIX U JorapupmMudeckux  BhIpaskeHmii.

Ipakmuveckue 3auamun

ApudMmernyeckue neiicteus naxn HHCIIAMH, HAXOX/ICHAE NPUOIMKCHHBIX 3HAYEHMH BeIUYHH 1
IOrPEIMHOCTe! BEIMUCIECHHMI (a6COmOTHOM 1 OTHOCHTENILHOH), CDABHEHHE YMCIIOBBIX BBIP2)KEHHIA.

Berumcienue u cpaprenne KOpHe#. Beinosmenue pacueros ¢ pajuKanamm.

Pemenne nppannonamsabx YpaBHeHH#. Haxoxnenue 3nauenuit cremeneit ¢ PalHOHAIEHBIMU
nokasaresiMu. CpaBHEHHE cTeneHel. IIpeoOpasoBanus  BEIpacennii, COZepXalMX CTeneHH,
Pemenue nokasarensHeIx ypasmenmit.

Peluenne npuxiammeix 3axay.

Haxoxnenve 3navenwmit Jorapugma 1o TPOU3BOIEHOMY OCHOBaHMIO. Ilepexonm OT omHOro
OCHOBaHHA K JpyroMy. Bemucienne u CpaBHCHHC Jiorapu(MoB. Jlorapudmmposanue u
NOTEHIIMPOBaHHE BBIPAKEHHIL.

[lpuGnmKennble BEMUCICHAS U PCIICHAS NPHKIaJHBIX 3: 1a4. Pemenue JlorapuMmrgeckux
YPaBHECHHUIA,

OCHOBBI TPHTOHOMETPI'H
Ocnoensienonamun
PanHaHHazmepayma-BpamaTem,Hoe,,rmnxccﬂne.Cmyc,mc HHYC TaHI'CHCHKOTaHTEHCYMCIIA.
Ocrostvie mpuzonomempuueckuemoncoecmea

Qopmynbl  npuBeenns. DOPMYIBI  CIOKEHMS. DopMynsl  yaBoeHus Dopmyuer  non
BUHHO20Y2Nd.

Ilpeobpazosanua npocmeiuux MPUSOHOMEMPULECKUXBLIPANCEH UL

Ilpeo6pasosanue CYMMEI TPUTOHOMETPHYECKHX byuximi B TIPOM3BEIICHHE
anOHa'Be,ueHmcyMMy.Bwpaaf('euuempmr)nauempuuec;cuxqbyyxwzz}uepe.smaueencno.rfoezmm}m
apaymenma.

Tpuzonomempuueckue ypasnenun u Hepasencmea

Hpocmﬁmne’rpnronomerpmemHeypaBHeHmi.[Ipocmeﬁumempueouo.uempuqecm:e
nepaeencmea.

Oﬁpamhwrpnrommerpnqeclmcd)yuRunu.Achtuc,apx (OCHHYC,apKTaHICHC.

Hpaxmuueckuezanamusn
Panmannsni Meron usmepenus YIVIOB BPAICHUS W CBA3B ¢ TPaJycHOH Mepod. OCHOBHBIE
TPUTOHOMETPHYECKHE TOXKACCTBA, (POPMYJIBI CIIOKEHHUS, VABOECHMS. npeobpasoBaHue cymmbl

TPUI'OHOMETPHYECKHUX GyHKIM B NIPOU3BEICHMUE, npeoBpazorzuue IIpou3BeieHus
TPUTOHOMCTPHIECKAX QYHKIMH B cymmy. [Ipocreiimme TPUT'OHOMETPUYECKHE  YpaBHEHHS
HHEPaBCHCTBA,
OﬁpaTHbieTpHmHomeTqueCKHe(byHKuHH:achHHyc,apkkocnﬂyc.apmanrenc.
OYHKIUH, UX CBOVICTBA M TPAGUKH
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@ynxmun. O6nacts OIPCACNECHAS U MHOXKECTRO SHauCHWH; rpaduk Qynxumm, II0CTpoeHue
TpaduKoB (yHKIMHA, 3amaHELX Pa3IMYHEIMH CIOCO6aMmy.,

CaoiicTBa PysKmun. MOHOTOHHOCTB, YETHOCTH, HCYETHOCTS, OTPaHHYEHHOCTS,
neproamHoCcTs. Ipomexcytin BO3pacTanns u yOuiBanus, Ham6(Tomee y HauMeHbllee 3Ha4erus,
TOUKH SKCTpemyma. I'paduueckas HHTICpUpeTanus. IIpumepsr ¢ ‘HKIHOHAIBHBIX 3aBHCHMOCTel B

(xomnozunms). Housmue o Henpepvisnocmu yuxyuy,
O6parusie gy, Obnacmy onpeoenenus u obnacme suayenys; 00pamnoil gyuxyuu,
I pagpux obpamnoii dyuxyuu,
Cmenennpie, nokazamensvhvie, nozapugpmuuecxue u
mpuzonomempuueckue Pyuxyuu.
Obparnsie TPUTOHOMETpUYECKHE ByHKIHM
Onpenenenus bynxumit, ux csoictea u rpaduku.

Ipamepsr  3aBrcumocTeii MEXIY NEpEeMEHHBIMH B pealbHBIX IpoLeccaX M3 CMEXHBIX
AucuuinH. Onpenenenue ¢dyHKmpmi, Iocrpoerne u urenme ID \QHUKOB (yHKImil. Hccnenopanue
dbynxuuu. Croiicrea TMHEHHOM, KBaJpaTHIHO, KyCOYHO-TIMHEHHOM 4 APOGHO-THHeH O] byHKwi,

HenpepsrHrie u nepronnyeckue Gynkuun. CroiicTea 1 rpadriku cunycs KOCHHYCa, TaHTeHca
H KoTaHrenca. OCpartHsle GyHKOMH W ux rpaguku. O6pararie TPITOHOMETPHYECKAE (DYHKIMU.

INoxazarensHere, norapupmMuecKue, TPUTOHOMETPUYECKHE YPABHCHUS U Hepasencmea,
HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Ilocaenosarensnocrn. Cnoco6s1 3amanms u CBOMCTBA YHCIOBBIX HocnenoBarensHoCTe],
Ilousmue o npedene nocredoeamensiocmu, Cywecmeosanue npedena Monomonnoii ozpanuyen 101
nocneooeamenvHocmu. CymmupoBanue nocaenosarensbHocTell.  Beckoneuno yOBIBaromas
TeOMEeTpHYecKast IIPOrPecCHs u ee CyMMa.

IIpom3Bomnas. IMoustue o IpOM3BOAHOW (yHKIHH, ee TCOMCTpUYECKHI U (u3mueckuit
CMBICTI. VpaBHEHHE KacaTelbHOH K rpadpuxy (yHKIHE. IIponsBousie CYMMBI, pPa3HOCTH,
TIPOU3BENICHUA, dacTHBIE. IIpomsBommsie OCHOBHBIX  3/ICMCHTapHBIX  (hYHKIIMi. [Ipumenenne
NIPOU3BONHOM K HCCIENOBAHMIO bysxumii u TOCTpoeHMIO  rpadhukos. [Ipouseoonsie obpammnoii
Dymryuu u Komnosuyuu Dyuxyuu.

Ilpumepsr  ucnons3oBanus TIPOM3BOJHOH JUI1 HaXO0X. *Hus HaWiy4dmiero pemreHus s

CKOPOCTH JUIst IIpOLECCa, 3a0aHHOr0 dopmynoit u rpapuKoMm.

IlepBoobpaznas u HHTerpai. IlpuMenenve ompexenennoro HHTCTp2JIa JUIS HaXOXICHHS
TUIOMAnH KPHBOJMHEHHOM Tpamermny. ®opmyina Herotona—JTeit6unna. Ipumepsr  npumenesus
HHTCrpala B (U3NKE W TreoMeTpHH.

Hpakmuyeckue 3anuamus

I'I.PIC.IIOB&E!J! HOCJIEJ.IOB&T@J]BHOCTB, CIIOCOOEI ce 3agaHus, BBIYHCIICHUS HIC4Y0B
rocienosarenbHocTH. Ilpenen mocienoBaTembHOCTH. Beckoneuno y6risaromas reoMerpuyeckas
Iporpeccus.

YPABHEHHS U HEPABEHCTBA
YpaBHenus u cucrempi YPaBHEHMH. Pamuonanshzie, HPPalHOHANIbH} Te, II0KazaTeTbHLE H
TPUTOHOMETPHYECKHE YPABHCHHMA M CHCTEMEL
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PaBHOCHIBHOCTE YPaBHEHHIA, HEPABEHCTB, CHCTEM.

OcHOBHEIE TpHeMbI 1 pelieHus (pasiokeHue Ha MHOMHTEH, BBEIEHHE HOBBIX HEH3BECTHBIX,
TI0/ICTaHOBKA, rpaduyecKuit MeTox).

Hepasencrea. Panmonansuse, HppalldOHANILHBIE, [OKA3aTe/LHEIE W mpuzoHoOMempuyecxue
HepaBeHCTBA. OCHOBHBIE NpHEMBI HX pelIeHHus.

[Ipnvenenne Maremarmaecknx MeTo0B JUIAL pEICHUS COMeXKATENBHBIX 33749 H3 PasIUYHBIX
obniacreit HayKu U mpakTHKH.

Hurepnperanus pesynsrara, YUET peallbHEIX OrpaHHYCHHUIA.

Ilpaxmuyeckue 3anamun

Kopuu ypapuennit. PasnocumsnoCTD ypasHeHu#. IlpeoGpazoranue ypasnenwuit, OcHoBHBIe
IIDHEMEI pelueHus ypasHenuii. Pemenme cucrem YPaBHEHHIA.

Hcnonb3osanue cBoiicTs 1 rpaduxon yHKIMI JU1s petenus ypaBHeHmit 1 HEPaBEeHCTB.

KOMBHHATOPHKA, CTATUCTHKA M TEOPHSI BEPOSITHOCTEN
Jnemenmul Kombunamopuxu

OCHOBHBIE NOHATHS KoMOuHaTOpuKy. 3aiauu Ha moACYeT ucia PasMEIICHNIA, TepecTaHOBOK,
couctanui. Pemenne 3amau ma nepebop BapuantoB. Popmyna 6mHoma HibroToma. CgoiicTpa
OMHOMMHATBHEIX KO3((UIHEHTOB. Tpeyromsuux ITackas.

dnemenmot meopuu sepoamuocmeii

CoObITHE, BEPOSTHOCTH COGBITHS, CHONKEHHE M YMHOXCHHE BeposTHOCTEH. ITonsmue o
Hesasucumocmu cobvimuil. JJuckpemnas CAYHAUNAR GENUYUHA, 3d "OH ee pacnpeoenenus. Yucnogwie
XApaKmepUCMuKy OUCKpemHoil ciyyaiinoil senuyunst. onsmue o saxone bonvuux wucen.

Inemenmut mamemamuueckoii cman-ucmuru

Ipencrasnenne panubix (Tabmume:, AuarpamMel, rpabuku), zenepanvuas COBOKYNHOCMD,
6b100pKa,  cpeOHee  apugpmemuveckoe, meduanallonamue o  3za0ayax Mamemamuyeckoil
CMAMUCIMUKU.

Pewenue npaxmuueckux 3aoqy c RPUMEHEHUEM 6ePOAMHOCMHBIX MeMmo00s.

Ilpaxmuueckue 3anamun

Hcropust paseutus xom6mHaTopukw, TCOPHH BEPOATHOCTeH M CTATHCTHKA H WX pOT> B
Pa3sIMYHBIX cepax YeNOBEYECKON IKU3HENEATENLHOCTH. IlpaBana xomGuHaTopuxu. Pemenne
KOMOHHATOPHBIX 3a1ay. PasMemmnenns, coveranus u nepecTaHoBk. bunom Helorona u tpeyronsuk
ITackans. Ipukiamnasie 3aayn.

Knaccuueckoe onpenenenne BCPOATHOCTH, CBOMCTBA BEPOATHOCTEA, TeOpeMa 0 CyMMe
BEpOATHOCTeH. Bhivmcnenne BeposTHOCTEH, [Ipuxnanuele 3amaum. Ilpencrasnenne umcmoBBIX
nanneix. Ilpuxnanueie 3amayn.

I'EOMETPUSA
Hlpamsie u nnockocmu e npocmyencmee

Bsammuoe pacnonioxenue IByX upsmbx B Tpoctpanctse. IlapamnenpHocts mpsmol u
miockoctd.  IlapamnensHocts  mmockocreii. [lepnenukynspHOLTE IpAMOH M ILUIOCKOCTH.
Ilepnenauxynsap u HaknoHnas. Yron MEXAy IPAMOH M IUIOCKOCTHIO. /IByrpaHHF i yromi. Yron mexay
IUIOCKOCTAMMA. [leplieH Iy ISPHOCTE ABYX ILTIOCKOCTEIA.

I'eomerputeckne npeobpasosanus IIPOCTPaHCTBA: MNapallIe/bHBIA IIepeHoc, CHMMETpHSA
OTHOCHTENBHO IIOCKOCTH.

IlapannensHoe mpoexTupoBanue. IInowaos  opmozonanvuoii npoexyuu. WzobGpaxe-iue
NPOCTPAHCTBEHHBIX (QHIYP.

MHororpanuuxku

Bepumnsl, peGpa, rpanm MHOrorpaHHuKa. Passepmxa. Muozozpanusie yonw:. Buinyrivie
MHozozpannuku. Teopema Siinepa.

Ilpu3wma. Ilpsamas 1 Haxknonnas npu3Ma. I1paBuibnas npusma. Iapamienenmmer, Ky®6.

[Tupamuna. Ipasunsuas nUpamMuza. Y cedeHHas napamMua. Tetpasnp. Cummerpunu B ky6e, B
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llapamienenunesne, B npusme u nHpamupe,

Ceuenns xy6a, TIPA3MBI ¥ TUpaMHTEL

Ilpencrasnenue o IIPAaBUIILHBIX MHOTOIPaHHUMKAX (Tetpaszpe, kyse, OKTa’ape, nonekasmpe u
HKOCaszpe).

Tena n noBepxnocrn Bpamenns

Mumangp u KOHYC. VceueHHbIit KkoHyc. OcHoBanue, BEICOTA, Gokosas HOBEPXHO( T,
06pasyromas, PasBepTKa. OceBble ceuenus u CEUCHHS, MapaJLIe/bHbIe OCHORAHHIO.

Map u cepa, nx ceuenus, Kacarensnas mnockocts x chepe.

Hsmepenus B reoMeTpuu

OGbem u ero u3mepenme. UnTterpancnas $opmyra o6pema.

DopMyis1 06BeMa Ky6a, npsamoyronsroro Napannenenunena, npusmsi, numHApa. Gopmyer
o0beMa mupamumbl U KoHyca. ®opmyisl miomay TIOBEpXHOCTEH mumuHapa 1 KOHyca. Qopmyer
00beMa Imapa u mwiomay cheper.

[ogoGue Ten. OtHome s IUIoIaieH MOBEPXHOCTEH U 005t OB NONOOHBIX Tej.

Koopaunarer n BEKTOPB"

[Ipamoyronsuas (mexaproBa) cucrema KOOpZMHAT B mpoctpancTse, “OpMynla paccrosnus
MEXIy AByMs TOUKaMH. Y paBHeHus cepst, niockocmu u npAMOIl.

Bexropsr. Mogyis BEKTOpa. PaBencTBo BekTOpOB. Crnoxenue rexropos, YmHOXeHHE BekTOpa
Ha 4Hucno. Pasjoxenue BCKTOpa 10 HampaBieHHAM. Vroj MEXIYy NBYMs BeKTOpaMu. [Ipoexnus

Itockocty. Teopema o Tpex NCPICHAUKYIIpaXx.

I[IpusHakwu u cBoiicTa napaieNnbHeIX |0 ICPICHAMKYIAPHBIX MIIOCKOCTEH,

Paccrosune ot Touky A0 ILIOCKOCTH, OT mpaMoii o IIOCKOCTH, pPacCTOsHIE MEXKTy
TUIOCKOCTAMM, MEXIY CKpEIHBAIOIAMUCS TPAMBIMH, MEXIY IPOU3BONLHEIMY burypamu s
IpOCTpaHCTRE,

MHOTOTrpaHHHMKOB. Brrumcnenue miomaneii u 00BEMOB.
Bexropsr. [leiictsns ¢ BEKTOpaMHu. JlexapToBa cructema KOOpMHAT B mpocTpancTse.
VpasHenue OKDPY>KHOCTH, C(epbl, INIOCKOCTH. Paccrosuue MEXIy Toukamu. JleitcTBHg c
BEKTOpaMH, 3aiaHHBIMH KOOPAHHATAMH, Cxamsiproe TIPOU3BEICHHE BEKTOPOB. BekropHoe ypasne e

KaK WHIUBUAYyalbHBEIMHA 3a/laHUAMH, TaK W TPYNNOBBIMH Jisi COBMECTHOTO  BELINIOJIHEHHS
HUCCIIeIOBAHHUS

3 XAPAKTEPUCTHKA OCHOBHBIX BHJIOB YYEFHOM IESATEJLHOCTH
OBYYAIOIMXCSI

Conepxxanne Xapakrepucruka OCHOBHBIX BHIOB eATEILHOCTH oﬁyqammnxcﬂ(na
obyuenns YPoBHE yeGHbIX AelCTBHI)
Beeaenne OsHakomiieHue ¢ posbio MATEMATHKH B HayKe, TeXHUKE, SKOHOMHUKe,

HHPOPMALMOHHEIX TeXHONOTHAX 1 IPaKTHYECKOH ACITENHHOCTH.,
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Osnakomiienne ¢ nensmu n
ocBoeHHu npodeccuit CII0

3a/lavyaMi  U3YYeHHMH MaTeMAaTHKH npu—\

AJITEBPA

Paszeutue nonsras
0 YHeIe

Beimonnenne apudmernueckux JAeHcTBUN Hap
YCTHBIC ¥ IUCBMEHHBIE NIPHEMBI.

Haxoxnenne npuGimmkeHHbIX 3HAYEHHH BCIMYMH M nOrpeuHocTel
BBIYMCHCHAH (abcomoTHOl W OTHOCHTENIBHOH); CPaBHEHHE YHCIOBBIX
BbIpaMEHUH.

Haxoxnenue omubox B TPeoOPasOBaHMAX M BHIYHCICHHUAX (OTHOCHTCS
KO BCEM IYHKTAM IIPOIPaMMEI)

HHCJIAMH. coveTas

Kopnn, creneun,
Jorapupmsbi

OsnakomiieHne ¢ mnOHSATHEM KOpHS »n-ii  cTemeHw,
PalNKajiOB ¥ NPABHIIAMH CPaBHEHUS! KOPHEIA.

DQopmyupoBanne OINPEACICHUS KOPHS K CBONCTB KOpsieii. Braucienme
U CpaBHCHHC KODHEH. BBINOJHEHHE MNPHKHAKH 3HAYCHUS KOPHSL.
IlpeobpasoBanne uncioBbIX U OYKBEHHBIX BBIpaKEHHIL, coeprRaImx
paJuKabL.

Bemonsenue pacueros mo dopmynav, comepxammm pazuKasl,
OCYIIECTBIISAA HEOOXOAMMBIE TTOACTAHOBKY U npeobpazopanmus,

Onpenenenne paBHOCHIBHOCTH BRIpAXKCdTH ¢ paaukanaMu. Pemenmne
HPPALMOHAILHBIX YPABHEHHIA.

O3HakoMIICHHE ¢ TIOHSTHEM CTEIeHH ¢ ACHCTBUTE/ILHBIM NIOKA3aTENeM.

Haxoxnenwe s3naveHnit crenenn, HCIONS3YSE 1pH HEoOXO0UMOCTH
HHCTPYMEHTAIBLHBIE CPEJICTBA.

3amuchIBaHHC KOPHA n-i CTENEHH B BHAC CTENCHH c
nokasareneM u HaoGopor.

DOpMyYIHPOBAHHE CBOMCTB  CTEMeHel. Boruucnenne cremeneit ¢
PAllHOHATBEHBIM TTOKa3aTeNieM, BBIIOJHEHHE NPUKAIKY 3HAYCHHS CTeIleHH,
CpaBHEHHE CTEIICHEH.

Ilpeobpazosanue unciioBEIX M OYKBEHHBIX BBIpaECHHUIA, conepKalmx
CTCIICHH. IPUMEHSISt CBOMCTBA. Petenne nokasare/ipubix YpaBHEHHIA,

OsHakomiieHHe ¢ IPHMCHEHAEM KOpHEH W CTeneHell NpH BEYUCICHUN
CPEIHUX, NCJICHUN OTPE3Ka B «30J0TOM CEUYSHNHM». Peirenue IIPHKJIAJHBIX
3a/1a4 Ha CJIOXKHBIE NPOLIEHTHI

JIpOOHBIM

CBOHCTBaMu

IIpeoGpasoBannea
JredpaMIecKHXBbI
parkenmii

Bemosnnenne npeoSpazosammit seipak wmi, HpUMEHEHHE  (hopmy,
CBA3AHHBIX CO CBOMCTBAMHK CTENECHel | JIorapudMoB.

Onpezenenne 06nacTn AONYCTHMBIX 3HOYeHHH ¢ "apUPMHYECKOTO
BoIpakenus. Pemennenorapudmuaeckuxypasiienmit

OCHOBbBI TPHTOHOMETPUU

OcCHOBHBICTIOHATH
a1

Hsyqenue panmannoro merona M3MEpPEHHsI YITIOB BPAICHHA W MX
CBA3H € rpalyCHOH Mepoii. U3o6pakenue yrios BpallleHHd HAOKPYKHOCTH,
COOTHECEHHE BEJIMYUHBI YT C €T0 PacHOI0KEHHEM,

DopMyIHPOBAHUE ONpeseeHuil TPHIOHOMETPHYECKUX (yHKImMi 15
YIVIOB TOBOPOTA H OCTPBIX YIJIOB MPAMOYIOJBHOTO TPEYTOAbHHKA W
O0BACHEHHE HX B3aUMOCBS3H

OCHOBHBIETPHIOHO
METPHYCCKHETONX
eCcTBa

IIpumenenne  oCHOBHBIX TPUTOHOMETPHYCCKHX  TOXKJIECTB  JuIs
BBIMMCIICHHS 3HAYCHUH TPHIOHOMETPHYECKAX (hYHKIHIT 110 OHOM M3 HHX

Ilpeo6pazoanus
npocremux
TPHIOHOMETPHYEC
KHX BbIpakeHuii

Hsyuenne ocHoBHEIX (opmyn TPHTOHOLICTPHA: QOPMYNBI CIOKEHMUS,
YABOCHHS, IPEOOPA3OBAHMS CYMMB! TPUIC 10METPHYCCKAX byHKIAA B
TIPOM3BENCHUC M NPOU3BEACHUS B CYMMY H (IDHMCHEHHE NIPH BHIYHMCIICHHH
SHYCHUS TPHTOHOMCTPUIECKOrO BHIPAKEHHs W YIPOLIEHMS €ro.

OsHakoMlIeHHE €O CBoifcTBAMHU CHMMETPHU TOYEK Ha eAMHHYHON
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[T OKPYXHOCTH ¥ IPHUMEHEHHE UX JUIS BBIBOIA (opmyn npupeenus ]
Ipocreiimmue Pewenue no popmynam u TPUTOHOMETPUYECKOMY KPYIY MPOCTEHITHX |
TPHIOHOMETPHYEC | TPHTOHOMETPHYECKHUX YPaBHEHHWIA,

KHe YpaBHeHHs u IIpamenenne o6mmx METOZIOB peIIeHNs YpaBHEHMH (mpuBenenne k
Hepaserncmea JIMHEHHOMY, KBa/paTHOMY, METOJ| Pa3liOKeHHs Ha MHOXHTENN, 3aMEHbBI
IICPEMEHHOM) NpH pelreHuu TPUTOHOMETPUYECKHX ypaBHEHHH. YMeHue
OTMEYaTb HA KpYre peIleHHS HPOCTOHIIHX TPHTOHOMETPHYECKHX
HCPaBEHCTB
ApKcHHYyC, Osnaxomnenne ¢ nonsTrem OOpaTHBIX TPHIrOHOMETPHYECKHX hynxuuii.
APKKOCHHYC, WUzyuenne onpenenennit apKCHHYyCa, apKKO HHYCa, ar "TAHreHCa YHCIIa,
APKTaHAreHcaneaa | GopMymMpoBaHme HX. H300paXeHHe Ha  eQUHUYHON OKPYKHOCTH,
NPUMCHCHHE [TPU PELICHAM YpaBHEeHuMil
PYHKINN, UX CBOVICTBA U T PAGUKH
Dyrkuun. Osnakomiienue ¢ nonsTmem HICPCMEHHOA, TpUMepaMH 3aBHCHMOCTEl
Iousitae o MEXAY [IEPEMEHHBIMH.
HEMNpepLIBHOCTH Osmakomienne ¢ nonsTiem rpauka, ompeaencHue HIPUHAICKHOCTH
PyHKIHH TOUYkH rpaguky dyskumm. Onpenenenue tio dopmyne npocreiteis
3aBUCHMOCTH, BHJa ee rpaduka. BbipaxeHme mo QOpMYylle  OxHOM
NEPEMEHHOH Yepes Ipyriue.
OsHakoMsieRHe ¢ omnpesencHueM bynxman, dopmymmposanue ero,
Haxoxnenue ob6nactu OOpEAc/ICHUs 1 00JIaCTH 3HAYCHHIL PyHKUEK
CroiicTBa O3nakomienne ¢ NPUMEPaMH  QYHKIIOHAILHBIX 3aBHCHMOCTEH B
d)ymcuml. PCAIBHBIX IIpoleccax Uz CMEXHBIX MUCLHILI{H.
I'paduyeckasn Osnakomienne ¢ joxasarenpHbIMU FACCYXIACHUAMHE  HEKOTOPBIX
HHTEpNpeTanus. CBOWICTB JIMHEHHOM M KBaIpaTHIHO byHxiLii, npoeenerue HCCIIC/IOBAHNSA
Ipumepsr IMHEHHON, ~KyCOUHO-THHENHOM, ApPobHO-THHeHHON KBaJpaTUYHOI
byHKNROHANBHBIX | GYHKIHI, nocTpoenne ux rpadukos. [MoctpoeHne u vrenme rpaguxor
3aBHCHMOCTEH B bynxuni. Ucenenosanue dynxmmy.
pealILHLIX Cocrapiicnne BunoB dyuxknmii no JAaHHOMY YCIIOBHIO, pEIICHHE 3a1ay
HpoIeccax u Ha IKCTPEMYM.
SIBJICHHAX BF,monHeHHenpeoﬁpmonanuﬁrparbnxaq:yuxunn |
Obparubiedynxuu Wsyuenne nonsmus  o6pammoi @pyukyuu, oupenencHue BEma W
H nocmpoenue  paduxa  obpammnoii pyuryuu, naxoxcderue ee obracmu
onpedenenus u 001aCMYU HAYCHYIL IIpumenenne croiicts dyuxmit npu
HCCIICIOBAHNH YPAaBHECHHHN W PELICHUH 34744 HA 9KCTPEMYM.
O3HaKOMIIEHHE ¢ IOHATHEM CTOKHOI dyHKIHM
Crenennbie, Bbraucienne  3Havenuii dyukumii o 3HaueHmio aprymesra.
nona?.a're.ma.nme, OIIPE,ZIBHCHHG IIOJIOKCHHS TOYKH Ha 1*pa&puxe o ee KoopauHatamM u
Jorapudmuyeckne | HaoGopoT.
H Hcrionp3oBanue ceoifcts Gysknuii s coasrenns 3HaYCHHM CTeneHe
TPHTOHOMETPHYEC | H JIOrapu(hMoB.
KHe PYyHKIHH. Hocrpoenue rpadukoB cTeneHHbIX 1 Jorapk¢ Mu4ecKux (pyHKumii,
O6parnbie Pemenne nokazarenpHbIX M JOTAPHPMUYECKUX  ypaBHEHHH u
TPHIOHOMETPHYIEC | HEPABCHCTB 10 H3BECTHBIM ANTOPHTMAM.
KHe pyHKIun Osnakomitenue ¢ nosTHEM HCIIPEPLIBHOM neproanyeckoil dyuximy,
(opmynuposanue coiicTs CHHYCa ¥ KOCUHYCA, IOCTPOSHHE HX IpadHKOB.
O3HakoMIleHue ¢ MoHSTHEM TApMOHHYECKHX KoseOanuil H mpuMepaMu
TAPMOHMYCCKHX KONeDAHHMI JUIS ONUCAHMS IPOLeccoB B dusuke u apyrux
obJsacTax 3Hanus.
OsnakomieHue ¢ HOHsTHEM PasphIBHOH Tepuoaadeckoil (ynxmmu,
hopmypoBaHne CBOMCTB TaHreHca H KOTAHICHCA, MOCTPOCHHE HX
rpaguxos.
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Ilpumenenne  croifers Gyskumii g CpPaBHCHHUS 3Haqenm>'r—!
TPUrOHOMETPHYECKUX  (hyHKImii, PELICHLA  TPUTOHOMETPHYECKHX
YPaBHEHMII,

Llocmpoenue 2paghuxos ob'pamubzxmp-wmm.uempuuecwx Pyuryuir u
onpeoenenue no spaguram ux ceoiicme.

Bbmosmenne npeo6pazopamus rpaukos

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

HocaenoBarensuo-
CTH

Osnakomienne ¢ monsTuem YHMCIOBOM  MOCITea0BATeEHOCTH,
CIIOCOOAMH ee 3a/IaHus, BEIMUCICHUIMY ee YIEHOB.

Osuakomnenue ¢ nonsmuem npedera  nocredosamensuocm.
Osnakomiienne ¢ BerHCeHIEM CYMMBI OECKOHEYHOTO YHCIOBOTO panta Ha
TIPUMEPE BEIMHMCIICHUS CYMMBI GECKOHEYHO YOBBAIOmIEH reomerpudeckoii
oporpeccuu.

Pelrenue 3amau ma IPHMEHEHHE (OOMYNBI CYMMBI GECKOHEUHO
yObiBatomieii reomeTpuyeckoif IPOTrpPeccHn

IMpouzsoanas u ee
HpPHMEHeHHe

Osnaxomienue ¢ noHsTHEM TIPON3BOIHOM.

H3yuenne u GopmyaMpoBanue ee MeXaHHUeCKOro H FCOMETPHYECKOro
CMBICIIA, W3YYCHHE AICOPUTMA BBIYHCIICHMS IPOU3BOIHON Ha HpHMepe
BBIMHCIICHUS. MIHOBEHHOH CKOPOCTH o Yriiosoro  xos¢pduuncHTA
KacaTeJIbHOM,

Cocrasnenue yparuenus kacarensuoi s obiem Buze.

YcBoenue npapmn mibdepennupoBanns, TaGmumE: TIPOM3BOHBIX
ONICMEHTAPHBIX ~ QYHKUMH, [NpuMeHeHHe iy M@ pepeHupoBanHs
bynxumit, cocrasnenus ypasnenns KacaTe;lsHoOM,

Usyvennme Teopem o cBssm  cBoiicTs bysaxuun u IPOH3BOIHOM,
(opmymuporka ux.

IIpoBenerne ¢ mnomompio [IPOU3BOHOH HCenesoBaHus  (YHKIHM,
3aJaHHON (hopmyIToi,

Ycranosnenne cBs3u  coiters byRKnaM ¥ npomsommoli mo wx
rpaduxam.

Ilpamenenne npousBomHOM ia PCLICHRS 3a/la4 Ha HaXOXJIeHHE
HAaHGOBITEr0, HAMMEHBIIETO 3HAYCHUS U Ha HEXOKIACHHE IKCTpEMyMa

IlepBooGpaznas u
HHTErpaJ

Osnakomienne ¢ noHsTHEM HHTCTpalla u repBOOOPA3HOI. Hsyuenne
IIpaBUIIa BEMHUCIICHHS IEPBOOOPasHON u Teopembl Hetotona— JleiiGuuna,

Pemenwe 3amau ma cpass nepBoobpasHolt w ee HIPOH3BOIHOI,
BBIHMCIICHUE IEPBOOOPA3HOM UTs JanHOH (yHKimH.

Pemenne 3amau ma [PHMCHCHAE MHTErpala JUil BBIYMCICHHS
(bu3HYECKHX BenHuMH W ILIOmAeil

YPABHEHHUSI W HEPABEHCTBA

Ypasnenns u
CHCTEMBI
YpaBHeHuii
Hepasencrsa n
CHCTEMBI
HEPABEHCTB ¢
ABYMS
epeMeHHbIMU

O3HAaKOMIICHHE ¢ HPOCTEHITNMH CBEICHUAMY O KOpHAX ajnreOpandeckux
YPaBHEHHH, IOHATHAMHU UCCIIEA0OBAHUS VPABHEHHH U CHCTEM ypaBHEHHIH.

Hzyqenwe reopun PaBHOCHJIBHOCTH YpaBHEHUH U ee HpAMEHEHUS,
[loeTopenue sammcw pemenus CTAHIApIHBIX  YPaBHEHWH, IIPHEMOB
NpeoOpa3sOBaHNs YPaBHEHUI JUIS CREICHNS 1 CTaHAAPTHOMY YPaBHEHHIO.

Pewenne  pammonanbusix, HPPallHOH2JIBHBIX,  [IOKA3aTeNbHBLIX W
TPUTOHOMETPHYECKUX YPaBHEHHIH U CHCTEM,

WUcnonp3oBanue cBoiicts n rpapuxoB QyHKIEH wig pemieHus
ypaBHeHui. [loBropenne ocrHoBHEX NIPHEMOB PEIUECHHSA CHCTEM,

Pemenne ypasnenwii ¢ npumenennem seex NIPAEMOB (Pa3ilOKEHHs Ha
MHOMMTEIIH, BBEJICHHS HOBBIX HEH3BECTHBIX, [IO/ICTAHOBKH, I'paduueckoro
MeToja).

Pemenne cucrem YPaBHEHHH ¢ [IPHMEHEHHEM pasIMYHBIX CcHOCOGOB.
OsnakomiieHue ¢ oGmEMH BOIIPOCAMM  DEINEHHS HEPaBEHCTB U
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HCTIOJIb30BaHKE CBOMHCTB H rpaduko byHKILIE npH pemenuu HEPABEHCTB.
P ClIcHue HEPABEHCTB U CUCTEM HEPABCHCTE ¢ IIpPUMECHCHHEM Pa3IugaHBIX
CII0co00B,
lIprmenenne matemarrueckmx MCTOJIOB VIS PEILECHUSA CONSPKATEIBHBIX
3a/a4 U3 pasiudHBIX 00NacTel HAyKH M NpaKTukW. Wurepnperuporanue
PE3YILTATOB € YYCTOM PeajibHbIX OrpaHAYCHHI

SJEMEHTHI KOMBUHATOPHUKH, TEOPUH BEPOSITHOCTEMN U CTATHUCTHKH

OcHoBubre H3yvenne mpasuia KoMOMHATOPHKY 1 IIPUMEHEHNE NPH pelIeHNH
NOHATHS KOMOMHATOPHBIX 3a71a4.
KOMOHHATOPHKH Pemmenne xoMGuuaTopHBIX 33589 MeTOTOM nepeGopa M 110 IpaBHiTy

YMHOMEHUSI.
OsHakomeH#e ¢ TOHATHAMA KOMOMHATOPHKH: pasMeIler 1M,
COYETAHUAMA, ICPECTAHOBKAMH H (POPMYJIAMH TS HX BBIYACICHIS.
Obssicrenne u npumMeHeHne Gbopmyn s BerancICHHS PasMeIeHHH,
IICPCCTAHOBOK M COMCTaHUHM NIPU PELICHUHM 2a1ay.

Osnakomnenue ¢ 6uHoMoM HutoTona i TpeyroiabHukoM [lackans.
Pemmenne npakriueckux 3anau ¢ uenosnb3oBaHreM NOHATHI 1 TIPaBHIIL
KOMOUHaTOpHKH

JJIEMEHTbI TEOPHA

W3yqenue xmaccuueckoro onpenenenns BEPOATHOCTE, CBOMCTB

BEPORTHOCTEH BECPOATHOCTH, TEOPEMBI O CYMME BEPOATHOCTER,

Pacemorpenye npuMepos Berancienns BeposTiocTeii. Perenme 3a/1a4 Ha

BBIMHCIICHHE BEPOSATHOCTEM COOBITHIA
ﬂpeuc*rame!me O3HakoMIieHHE ¢ TIPEACTaBICHHEM YHCIIOBBIX AAHHBIX H UX
A2HHBIX (Ta0JHIbI, | XapaKTepUCTHKAMH.
AHATPAMMBI, Pemenne npaxruueckux 3anaq sa 00paboTKy YHMCIIOBBIX IAHHBIX.
rpaduxu) BBEIYHCIICHUC HX XaPaKTEPHUCTHK

I'EOMETPHSA

Ipsambie n DopMyJIMPOBKA M IIPMBEJIEHHE N0KA3ATENLCTE MPU3HAKOB B3aMMHOTO
IJIOCKOCTH B PAaCIIOJIOXKECHNS NMPAMBIX M IIOCKOCTel. Pacnosnasanue na weprexax m
MpPOCTPaHCTBE MOICIAX PA3IMYHLIX CIY4aCB B3AHMHOTO DAcmONOKEHHS MHPAMBIX H

MIOCKOCTEH, apryMEeHTHPOBAaHHE CBOMX CYHJICHHH.

DopMyIHpOBaHNIE ONpeeIeHnl, IPU3HAKOB I CBOHCTE napaiierbHbIX
1 IICPICHIMKYJISIPHBIX [IOCKOCTEH, IBYTPAH 1bIX U JHHEHHBIX YIJIOB.

Bemonnenne mocrpoenus yriios MEXIY MPAMBIMH, TIpIMOH u
TTOCKOCTBIO, MEKIY ILIOCKOCTAMH 110 OIMHCAFHIO M PACI"N3HABAHHE UX Ha
MOJIENSIX.

[IpuMenenne mNpPW3HAKOB U CBOWCTB PacmosnoxKeduss MpsAMbIX W
IJIOCKOCTEMH IIPH peleHHH 3a1ay.

Usobpaxenne ©a pucyHKax u KOHCTPYHPOBAHHE Ha MOIEIIX
TICPNCHAUKYIAPOB M HAKJIOHHBIX K IUIOCKOCTH, IPSMBIX, MapaLieIbHbIX
IVIOCKOCTEH, YIJIOB MeKAY NPSMOM M ILUIOCKOCTBIO M 0BGOCHOBAHME
HIOCTPOEHHSL.

P CIICHHE 3axza4q Ha BBIYHCICHHE reOMETpHYE KUX BCIIHMYHH.
OnuceBaHHE pAacCTOSHHA OT TOUKH JIO IUIOCKOCTY, OT MNpAMOH [0
THIOCKOCTH, MEXIY MUIOCKOCTAMH, MEXKY CKPEUIMBAIOLIMMHUCS MPSMBIMH,
MEXIy NPOU3BOJILHBIMA (PUTYPaMH B IIPOCTPAHCTRE.

DOpMyTHPOBaHHE H JOKA3BIBAHHE OCHOBHBIX TEOPEM O PacCCTOAHHAX
(Teopem cymiecTBOBaHMSI, CBOHCTRA).

W3obpakenue Ha uYepTexax W MOENs) paccrosaus U obocHoBaHme
cBoMxX cyxaeHuil. OnpemeleHHE U PuLIYHCIENHE paccTossHH# B
npocrpanctse. Ilpnvenenne ¢opmyn u 1zopem L.JHAMCTPHH [/
pelenus 3anay.

O3HaKOMIICHHE C NOHATHEM MNAPALIETLHOrO HNPOEKTUPOBAHHUA M €ro
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cBolcTBamMu.  Popmyruposanue meopemvr 0 naowaou opmoe(mmbnm?—]
npoexyun Miuozoyzonvnuxa.

Ilpumenenne Teopun mas obocHoBanus [IOCTPOCHHH W BBIYMCICHHUI,
ApPryMeHTHpOBaHME CBOMX CYXKICHUH O B3auMHOM PacHoiokeHun
UPOCTPAHCTBEHHBIX GHryp

Muororpannnku Onucanue u XAPaKTCPUCTHKA PA3THUYFLIX BHIOR MHOTI'OIPaHHHUKOB,
NEPECUHCICHHE NX 3TEMEHTOB M CBOMCTB.
H3obpakenne muororpanmnkos u BBUIOJIHCHAE TOCTPOEHHS Ha
H300PAXKEHUSIX U MOJIEISIX MHOT'OTPaHHHKOB.
Bbraucnenne yuueHHBIX sneMentoB u YTIOB B UIPOCTPAHCTBEHHLIX
KOHQHIYPalMsaX, apryMeHTHPOBAHHE CBOUX Cy M ICHMIHA,
Xapaxrtepucruka 7 n300pakenne CCYCHMS, paseepmxu
MHO20ZPAHHUKOB, BBIUMCIIEHHE TLTOLIA/IeH TTOBEPXHOCTEH.
Hocrpoenne mpocrelimux  ceuennii KyDa, mNpU3MBL, nEpamMmisL
IIpumenenne daktos u ceenenmit u3 IIAaHHMETPHH.
Osnakomnenne ¢ Bumamu CAMMETDHH B mpocTpascTge,
(opmymmpoBatne onpenenenuit u cBolCTS. Xapaxrepu:. ‘uka CUMMETPHHN
TeJI BPAIICHHUS M MHOTOIPAHHMKOB.
Ilpamenenne cpoticTs camverpun IpH pemennn 3anaq. Ucnonszopanne
NPHOOPETEHHBIX  3HaHuii Ad - HCcneoBaHUS M MOJCIIHPOBAHUA
HECJIOKHBIX 3a/ay.
W3o6paskenne ocHOBHBIX MHOTOIPAHHHMK('B H BBIIOIHCHHE PHCYHKOB 110
YCIIOBHAM 3aja4
Tenan OsHakoMIIeHHEe ¢ BHaaMH Ten BPAII’HAA, (POPMYIMPOBAHNE WHX
IOBEPXHOCTH ONpeaelIeHNH U CBOMCTR.
BpalneHus ®opMyIpoBanre TeopeM O ceueHnu niapa II0CKOCTBIO U IIOCKOCTH,

KacatenpHOIt K chepe.

XapaxtepucTnka u m3oBpaxkeHme Ten BPAIICHHSA, WX pasBEepTKH,
CEUYCHUSI.

Pemenne 3agad Ha  nocrpoenme CEHUEHHMIl, BBIUMCHEHHE MK,
paccTosHuH,  yrnoB, miomane#.  IIposescHue JOKa3aTeNTbHBIX
PacCyXIeHUHN NIPH peIleHuHt 3a1a.

Ilpamenenne cpoiicte cummerpun OpH pelIeHMH 3a7a4 Ha Teja
BpameHus, KoMOUHANHIO Tel.

M3oGpaxenne OCHOBHBIX KPYribIX Tej H BBITIOJTHEHHE PHUCYHKA TIO
YCIIOBHIO 3aa4u

Hsmepenusn B
reoMeTpHH

OsHakom/ieHHe C HOHSTUSMH TIOWAmd M| obbeMa, akcHoMamMu u
CBOHCTBaMH.

Pemenwe 3amas Ha BRMECHeHME mOmAneit IUIOCKHX Quryp ¢
TIPAMCHCHAEM COOTBETCTBYIOMMX HOPMYIL H PAKTOB U3 It “aHAMETPHH,

Wzygenne Teopem o BhumcneHMM O0BEMOB IPOCTPAHCTBEHHDIX TeI,
PCUICHHUE 387144 HA IPUMCHEHHE (OPMYII BEIYHCICHUT 00BEeMOB.

Usysenne dQopMmyn s  BeumcieHus IJOMIANeH  TOBepXHOCTEH
MHOTOrPaHHHUKOB H TEJT BPAIECHHS.

O3HaKOMJIEHHE C METOZOM BBIMHCIIEHNS ILIOMANH NOBEPXHOCTH Chepsi.
Pemenne  3agau  ma  BhmHcHeHHe IOl  NOBEPXHOCTH
HOPOCTPAHCTBEHHEIX TelI

Koopaanats: n
BEKTOPDI

O3nakoMiieHne ¢ MOHSTHEM BeKTOpa. M3ydeHue nex.)TOBOM cHCTeMEI
KOOpIHHAT B TPOCTPAHCTBE. MOCTPOSHHE 10 3aaHHbIM KOOpIUHAaTaM
TOYCK M IIOCKOCTEH, HAXOKICHHE KOOPAUHAT TOYEK.

Haxoxnenne  ypasnenwmit OKPYXHOCTH,  cepel,  IUIOCKOCTH.
Boruncnenue paccrosmumit mexay Touxamu.

W3yuenue cBOHCTB BeKTOPHBIX BCJIMHHH, IPABUIT PA3/IOKEHHAS BEKTOPOS |

20



B TPEXMEPHOM [POCTPAHCTBE, [IPaBAJI HAXOXKACHHS KOOPIHHAT BEKTOpa B
[IPOCTPAHCTRE, IIpaBuil  elcTBHi c BEKTOpaMU, 3aJJaHHBIMHA
KOOpIUHATAMH,

IMpumenenne TCOpHHM IpU PEIUCHHH 3a1ay Ha NEHCTBHS ¢ BEKTOpaMH.
Usyuenne CKQJIIDHOTO IPOU3BEICHHS BEKTOPOB, BEKTOPHOIO YpaBHEeHHst
OpIMOil U I10CKOCTH, Ipumenenne TCOpUH NIpH pelIeHHH 3ana4 Ha
JACHCTBHS ¢ BEKTOPaMH, KOOPIMHATHBIN METO, IPUMEHE e BEKTOPOB JIst
BBIYHC/ICHHA BEMYMH YIIIOB U PACCTOSIHE,

Osnakomenue ¢ AIOKA3aTEIILCTBAMH TEOPEM ¢ 'CPEOMETPHH O B3AUMHOM
PacloIOKEHUH IPAMBIX H IUIOCKOCTEl ¢ HCHOJIb30BAHHEM BEKTOPOB
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4 TEMATHYECKOE INTAHHPOBAHHE

4.100bem yaebH0l AHCHAILIHEL] | BH/IbI Y4e0HO# padoThi

Bu yue6Hoii paboT: f_ Koam-12cTBO 9acon
I kype II kype
Maxcumanbras yueGuas Harpyska (Bcero) 222 207
Obs3arenbras ayauropHas yuebHas HarpysKa (Bcero) 148 137
B TOM YHCIIE:
JEKIH 47 38
NIPaKTHYECKHE PabOTEI 97 103
camocTosATEbHAs paboTa: 74 68
[IpoMexyToanas arrecranus ¢ dopme sx3amena
4.2TemaTuyeckuii nian no paszenam
Buy4e6Hoit paboTnI Konmgecrso wacos
Ayauropnbie 3anaTHa. Coxepxanme o0y4enns
Beenenne 4
Passurre nonsTus o umce 12
KopHu, crenenu u norapuhMseI 30
IpAMBIC U IIOCKOCTH B IPOCTPAHCTBE 24
MBHororpanauxu 18
OCHOBBI TPHTOHOMETPHH 35
OyHKuu U rpaduxu 25
Koopmunats! u BekTopSI 22
Kpyribie Tena 1 u3mepenns B reOMeTpU 12
Kom6unaropuka 16
DJIeMEeHTEI TEOPUH BEPOSATHOCTEM %} 16
MaTeMaTH4YeCKOM CTATHCTUKH
Havana MaTemaTudeckoro ananmsa 30
HUHTerpai u ero npuMeHeHune 18
VYpaBHEHHs M HEPABEHCTBA 23
Hroro: 285
4.3 IloypouHoe IIaHHpOBaAHHE
B 1.4. | Camoc- '
Ne n/m HaumenoBanme Temepl, 3anaTus Beerouac | mpak- | rose-
OB THYEC | JbHas
-KHX | paOorta
IKYPC
BBegenmue. 4
Maremaruika B Hayke, TexHuKe, 9KOHOMHKE,
1-2 | undopManmoHHBIX TeXHONOrHIX U IPaKTHYECKOM 2/2
JEATCITBHOCTH.
Ienn 1 3a1aum U3yueHns MaTEMaTHKH IPH OCBOCHHH
3-4 2/4
npodeccuii CITO.
Pa3nen 1. PasBaTHe HOHSTHS 0 9HCITe, 12 0 9
5-6 | JleiicreaTensurle uncna. 2/6
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7-8 | IlpuGimKeHHBIC BEIMACICHAS. 2/8
9-10 | Komnnexcuvie uucaa. 2/10
IlpaxkTH4eckoe 3anaTne Nel.
11-12 Brimonnenne apudmernueckux neficremii HaJ 212 ’
YUCITAMH.
BeinoHeHre IpHGIIIKEHHEIX BEIMHCIICHHIL,
13-14 | Haxoxmenue aGcomoTHOR 1 OTHOCHUTEILHOM 2/14 2
TIOrPELTHOCTH BBIYHC/ICHHI
15-16 | CpaBHeHHe UHCIOBBIX BBIPAKEHHUIA.
IIpoBepounas pa6ora Nel. e 2 C/P Nel
Pazpnen 2. Kopuu, crenenu n Jorapugpmei. 30 22 15
17-18 | Crenenu. 2/18
19-20 | Kopan. 2/20
21-22 | Jlorapudwm. Jlorapudm guca. 2/22
23-24 | IlpeobpasoBanue anreGpandeckux BBIPaKCHHUIA, 2,24
IpaxTHyeckoe 3anaTne Ne2.
IIpeoGpasoBanus BeIpaccHumil, BKJTFOYAIOIIAX
25-26 | omepauMIO BO3BEJICHHS B CTENEHE M KOpPHH. 2/26 2
Cpasuenme creneseii u KopHei.
27-28 CHCTBUA CO CTENCHSMHU M KOPHSIMA. 2/28 5
Brmonnenue pacyetos ¢ pajukaiamy.
29-30 | PemieHne moKas3aTeNbHEIX YPaBHEHHH 1 HEPaBEHCTB. 2/30 2
31-32 | PemeHne uppanuoHaIbHBIX YpaBHEHHIA, 2/32 2
33 Pemenne npuknammex 3amau. 1/33 1
IIpakTH4eckoe 3anaThe No3.
34 Haxoxnenue 3snagenuit norapudma o 134 1
IPOM3BOJILHOMY OCHOBAHHIO.
35.36 Brruncienne norapudmos. 2/36 ’
Cpasrenue sorapupMoB.
37.38 IIpumenenne croiicTs norapudmos. 2/33 5
Ilepexoxn ot oxHOrO OCHOBaHHS K Apyromy.
39-40 Horapncbmgponanne U OTEHIMPOBAHHE 2/40 5
BBIPAXKEHMIA.
41-42 | Pemenue norapudmudeckux YPaBHEHHUIA. 2/42 2
43-44 [IpuGmmKeHHbIE BLIYHCIICHHS 1 peleHus 2/44 5
NPHKJIAHBIX 3a/1a4.
OGobmenue Marepuana mo pasneny «Kopuwu,
45-46 | cTeneHH M JOrapudMBI». 2/46 2 C/P Ne2
IIpoBepounas padora Ne2.
Pazgen 3. Ilpamele u 10ckocTH B NPOCTPAHCTRE. 24 16 10
47-48 | lMapaniensHOCTs OpsAMBIX H IIOCKOCTE. 2/48
49-50 | B3auMHOe pacIionoxenne npsMEIX B IPOCTPAHCTBE. 2/50
51-52 | TlepneHanKyIApHOCTH IPSMBIX B IUTOCKOCTEHA. 2/52
53-54 | l'eomeTpuyeckne npeobpazoBanms IIPOCTPAHCTBA. 2154
IMpakTaaeckoe 3ansTHE Nod.
Pemenwe 3ana4 na npuMenenne akcuom
55-56 | cTepeoMeTpuy U Ha NapANIENLHOCT IPAMOH u 2/56 2
ILIOCKOCTH.
57.58 I1pu3HaKy B3aHMHOTO PacloNOKEHHS IPSAMBIX. 2/58 5
Yron Mexay npsMeIMH.
59-60 | Bzammuoe pacnonosxenme IPSMBIX ¥ IIOCKOCTEA, 2/60 2

23



IIpu3Haxu u ceoiicTea TapanieNbHbIX IIOCKOCTENH, r ]
Pemenue 3anaq ga HEPICHANKYISPHOCT MpsMOii 1
61-62 | WIOCKOCTH, 2/62 5
IIpumenenue TCOPEMBI O Tpex NECPIICHAUKYNApax.
Yron Mexay npsmoii i IUTOCKOCTBIO. |
IIpn3naku u croiicrea IEPICH UKy ISPHBIX —‘
IUIOCKOCTENH.
3-64 l
e IlepnenauKynsp u naxonnag x ILIOCKOCTH, 204 : '
Paccrosaus s IIPOCTpPaHCTRe,
IapamiensHoe IIPOCKTHPOBAHHE M €To CBOMCTRA,
65-66 | Teopema o niowaou opmozonanvbuod npoexyuu 2/66 2
MHO20y20nbHUKA.
67-68 | Konrpoabnas pabora Nel. 2/68 2
Bsaumnoe pacnionoxenue IPOCTPAHCTBEHHBIX
69-70 | duryp. 2/70 2 C/P Ne3
Ilposepounas paGora Ne3,
Paznen 4. Muororpannuxs. 18 12 10
71-72 IonsTne MHOT'OrpaHHHKA. 272
Ipusma.
ITuapamuna. ; [
=i IIpaBansHbIe MEOrOrpanHmKy. “7 4’
Ceuenne mMuOrorpannmKos.
e CuMMeTpHs MEHOrOrpanHHKOB, 47 |
IIpaxTHyeckoe 3ansTHe No§,
7778 Pazuunsie Bun MHOTrOrpaHHHKOB. Ux 2/78 5
u300paxceHus,
79-80 | Cevenus, Pa3BEPTKH MHOTOIPAHHHUKOB. 2/80 a
81-82 ITnomans mosepxnoc THIIPH3MBEI. 2/82 5
Brruucnenue IUIOIa e,
83-84 ITnomans l'IOBerHocni ITHPAMUIEL, 2/84 »
Berancnenne momaeii.
85-86 | IpaBunsusie MHOTOTDaHHHKH. 2/86 2
Busel cammerpwii B NPOCTPAHCTBE,
87-88 | Cummerpus MHOTOIPaHHHKOB. 2/88 ) C/P Neq
IIpoBepounas paGora Ned.
Pazjen 5. OcHoBbr TPHIOHOMETPHM. 35 27 15
89-90 | OcuoBHbie monsTHS, 2/90
91-92 | OcroBHbie TPHIOHOMETPHYECKHETOXKIECTRA, 2/92
93-94 IIpeoGpazoranus npocresimmx 2/94
TPHTOHOMETPHYECKHXBBIPAXKCHHIH.
95-96 | T PUTOHOMETPHYCCKHE YPABHEHUS! M HEPABCHCTBA, 2/96
IpakTaueckoe 3anaTue No6
97-98 Panuannsii Me'I‘Ofl; H3MC[36HHSI YI'JIOB BpameHus u 2/98 5
CBAI3b C IPAyCHON MEpOii.
99-100 | OcHOBHEIE TPHUTOHOMETPHYECKHE TOXKECTRA. 2/100 2
101- | Ilpeo6pazopanus HPOCTEHIIAX TPUrOHOMETPHUECKHX 2/102 >
102 | Bripakenuit.
11%1' DopMyIBI IpHBEEHHS. 2/104 2
11%56 QOPMYIIEI CIIOKEHHS, YIBOCHHS. 2/106 2
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107- | IIpeoGpazoBanne cymMmat TPHTOHOMETPHYECKHX 2/108 2
108 | dyuxmmii.
109- | ITpeobpa3zosanue npousseeHus 2110 )
110 | Tpuronomerpuyecknx dynxupmit.
IIpakTHyeckoe 3ansTHe Ne7.
111112_ ApPKKOCHHYC, apKCHHYC, aPKTAHT€HC IHCIIa. 2/112 2
113- | Yactasie ciryyau pemmenus TPHTOHOMETPHYECKHX 2114 ' 5
114 | ypaprenuii. .
115- | Pemenue npocreimmx TPUTOHOMETPUUECKHX 2116 5
116 | ypaBHeHnii o dopmymnam.
117 Pemmenue TpuronomeTpuueckux ypasHenuii
118 | MOMOIIBIO aNre6pauIecKuX H TPHIOHOMETPHYECKHX 2/118 2
npeobpazoBanuii.
119- | Pemenne npocreiimmx TPHTOHOMETPHUYECKHX
2/120 2
120 | HepaBeHcTB.
121- | O6obwmenne Mateprana mo pazzaeny «OcHOBEI 2122 2
122 | tpuronomerpun.
123 | IlpoBepounas paGora Ne5. 1/123 1 C/P Ne5
Paznen 6. @ynkuun n rpaduxn. 25 18 10
124 | ®ysxoun. 1/124
112256_ CsoiicTsa 1 rpaduxu GyHKpmii. /126
127- CrenenHas, mokasaresnbHasl, JorapupMudecKas u .
2/128
128 | TpuroHoMeTpuyeckue hyHKImM
129- | O6parusie GyHKIHH. 2/130
130 | Ilpeobpasosanns rpaduxos. i
IIpakTHyeckoe 3ansTne Ne§. :
131- IIpumeps! 3aBHCHMOCTEH MeXTY [ICPEMEHHBIMY H3
CMEKHBIX JUCLUILIAH. 2/132 2
132
Onpeaenenne QyHKIMiA.
Ioctpoenne u urenue rpaduxosn GbyHKIHIA.
12 N34 | 2
134 | Uccnenosanue dhynxumu.
HemnpeprIBHEIE H IepHOAHYECcKHe GYHKIMH,
135- e
136 CaoiicTsa 1 rpadku TpUroHOMETpHYECKHX 2/136 2
GbyHKIHIA,
137- | OGparusie $pyHKIME U uX rpaduky.
2/138 2
138 | OGparHble TpUTOHOMETpHYECKHE QYHKIHH.
1133) IpeoGpasosanus rpaduka hymicmmm. 2/140 2
11112- Crcremarnsanus matepuana o Kypcy. 2/142 2
1115;' OGo0imernue 1 cucTeMaTH3alys MaTepUaIa 1o Kypcy. 2/144 2
11:1156- O6obmenue u cucTeMarH3anus Marepuaa o Kypey. 2/146 2
11?;_ Konrpoasnas paGora Ne2. 2/148 2
Hroro: 148 101
| Nen/m | HanmeHoBanue TeMBbl, 3aRSTHS | Beero [ B1.u. | Camoe-
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49acoB | mpak- | TosTe-
THYeC | JbHasg
~KHX pabora
2 Kype
12 IloxazarensHzre, Jorapudmugeckue, 2 5
TPUTOHOMETPUYECKUE YDABHEHHS U HEpaBEHCTBA.
l'apMorMYeckue xonebanms. [puknanasie 3azaum,
T IIpoBepounas pa6ora Ne6. 2/4 2 C/P Ne6
Pasnea 7. KoopauuaTter n BEKTOPBLI. 22 16 10
5-6 BekTopk! B npoctpanctze. R 2/6
7-8 Mertox koopauuar » IpOCTpaHCTBeE. 2/8 T
9-10 | IBmxennus. 2710 —
IlpaxTH4eckoe 3ansnTHe N9,
Bekrops.
b JleHicTBHA ¢ BekTOpamu. 212 2
Pasnosxenne BekTopa mo Tpém HekoMILIaHA HBIM
13-14 BEKTOpaMm. k e : 2/14 2
IIpakTHyeckoe 3ansTHe Nel0),
15-16 CKapTOBA CHCTEMA KOOP/MHAT B [IPOCTPAHCTEC. 2/16 5
Koopaunare! Touky u KOOPAWHATEI BEKTOPA. )
17-18 | Ilpocreiimue 3ana9n B KOOpAMHATAX. 2/18 2
19-20 | HeitctBus c BEKTOPaMH, 33JaHHBIMH KOOD/IHHATAM. 2/20 2
21-22 | CxanspHoe TPOU3BEICHUE BEKTOPOB. 2/22 2
23.24 YpaBHEHHS OKPYKHOCTH, cq)f:pm, IJIOCKOCTH. i 24 5
Bexroproe ypasuenne npsmolt 1 miockocT.
Hcrionb3oBanme BeKTOPOB Ipu 10Ka3aTeneTRe TeopeM
25-26 | crepeoMmeTpHm. 2/26 2 C/P Ne7
IIpoBepounas paGora Ne7. «J
Pasnea 8. Kpyrasbie Tena n H3IMEPEHHS B reOMeTPHH. 12 8 10
27-28 | Tena u MOBEPXHOCTH BpaleHHs., 2/28
29-30 | O6B&mEI Te. 2/30 8l
IIpakTHyeckoe 3ansTre Nell.
31.32 Cummerpus Ten BpaIIieHUsL. 2/32 5
Pemenwne 3ama4 mo teme «ITamusap u xoryCy. =
33.34 Pemenue 3anau no teme «Coepa n mapy. 234 ’
BhIMHCIIeHNe IIOMma/H TOBEPXHOCTH TelL.
35-36 | Beruncienue 065eMOB TeuL 2/36 2
37.38 IMonoGue ren. OTHOmEeHMs IIomanei OBEPXHOCTEH H i‘
00BEMOB OJIOGHBIX Teyr. 2/38 2 C/P N=8
IlpoBepounas paGora Nu§.
Pasznen 9. Kom0unaropuxa. 16 14 9
39-40 | DeMeHTHI KOMGUHATOPHKH. 2/40
IpakTuyeckoe 3anarue Nel2.
Ucropus passutns KOMOMHATODHKH U €& POJIb. 2/42
41-42 2
IIpaBuna xoMOuHATOPHKH.
43-44 DopMyIIBI UKCIIA TEpPeCTAHOBOK. 2/44 5
DOpMyJIBI IHCIIA Pa3MEIIEHH s,
45-46 | ®opmynsl uncIa COYETAHMIA. 2/46 2
47-48 | Pemenne KOMOMHATOPHEIX 33/1aY. 2/48 2
49-50 | BunoM HrioToHa TpeyrojbHuK [Tackans. 2/50 2
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IIpukiasusie 3agaun.

31,52 IIpoBepounas paGora Ne9. 3% °
53-54 | Kontpoabnas paGora Ne3. 2/54 2 C/P N29
Pazsen 10. Dnementni TEOPHH BePOSATHOCTEH 1 16 12 9
MaTeMaTHYeCKOl cTaTHCTHEKH.
55-56 | DneMeHTHI Teopuu BEPOSITHOCTEIA. 2/56
57-58 | DIeMEHTHI MATEMaTHUeCKOH CTATHCTHKY.
2/58
IMpaxTHyeckoe 3anaTne Nel3.
Hcropus paseutus Teopun BeposTHOCTEH 1
59-60 | cratmcTHkH. 2/60 2
Kilaccuueckoe onpezenenne BEpPOSTHOCTH.
61-62 %Boiicma BECPOSITHOCTEH, . 262 ?
€0peMa 0 CyMME BEPOATHOCTEIA.
63-64 | Berunciienue BeposSTHOCTH. 2/64 2
65-66 | IpescTaBiieHre YUCIOBBIX TAHHBIX. 2/66 2
67-68 | IlpuMepsl HcIONB30BaHAS BCPOATHOCTEH IIPH pEIICHUM 2/68 >
NPHKJIATHEIX 3aa4.
IIpumeps! uenonb3oBanus craTucTHKH MpH peleHnn
69-70 | npukIATHBIX 3a7aY. 2/70 2 C/P Ne10
IlpoBepounas paGora Ne10.
Pazpnen 11. Hauasna maTemaTHYecKOro aHaIH3a, 30 18 15
71-72 Hocnenoz;a'reﬂmocm.u 272
INoHATHE IPOKM3BOAHOI.
7374 IIpaBuna nudydepennupopanus. i 274
TIpon3BoAHEIC OCHOBHBIX 2/IEMEHTAPHBIX ()YHKINIL
75.76 Pu3ngecKuii CMBICT IPOM3BOHOM. - 276
I'eoMeTpuYecKHii CMBICIT IPOU3BOTHOI.
IIpaxTHgeckoe 3anaTue Neld. ;
7778 HucnoBas NoCIEN0BaTENEHOCTE. 278 5
IIpenen nocnenorarensHoCTH.
79-80 | IIpumenenue npasui u dopmyx auddepernuposanns. wH 2
81.82 BBI‘IHCJI?HHE‘. IIPOHU3BOIHEIX JIEMEHTAPHBIX M CIOMKHBIX 282 )
GyHKImI,
83-84 | MexaHudecKuii CMBICIT IPOM3BOIHOG. 2/84 2
85.86 'eomeTpuyeckuii cMBIc/T IPOH3BOAHOM.
5 Cocrasiienne ypaBHEHHS KacaTelbHOM K rpaguky 2/86 2
Gysxumm.
87-88 Bospacranue u yobiBanue dyrxmum. 2/88
OKcTpeMyMB! G yHKIHH.
89-90 I[IpumeneHne NPOU3BOIHOM K HCCIIEN0BAHHIO GyHKIHA 2/90
U OCTPOEHHIO IPaHKOB HyHKIMEL,
HauGosnbiuee v HanMeHblee 3HAYCHNAS QYHKIAM, :
91-92 | Bropas mpou3BojiHas, ee reoMeTpuIeckuii u 2/92
pu3mIecKuil CMBICIL.
IIpakTH4eckoe 3anaTue Nel5,
93-94 | Beruncnenne IpoMesKyTKOB BO3PACTAHMS U yObIBaHmA
YHKIHH. 2/94 2
Haxoxxenue Toyek sKCTpeMyma (yHKIHH.
95-96 | Ilpumenenue nponsBoaHo K IOCTPOSHHIO rpaduKoR 2/96 2
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byHKIui,

Brraucienne nau6osinero u nanvensmero 3HAYEHMIH
QYHKIHH.

97-98
Hcnons3osanue npousBoHOi A Haxoxaenms | 298 2 ‘
HaWJIyHIIEro peeHHA B PUKJIAHbIX 3aa4ax.
O6obmenue o Teme «ITponsBogHas». |
1 2
il IIpoBepounas paGora Nell, =100 s C/P Nell
Pasnen 12. MuTerpan u ero IpHMEHEHne. 18 12 10
101-102 [TonsTHe 1EPBOOGPA3HO. 2/162
IpaBuia Haxox/eHus neppooGpasHbIX.
Ilnomans kxpuBoIMHEEHHOM Tpanenmy.
103-104 | IlonsTre uETErpaa. 2/104
®opmyna Heiorona-JleiiGuuma.
BLIYHC/IEHHE HHTETrPaoB. 2/106
105-106 | Berumcienne miomaneis ¢uryp ¢ nomoms:o
HHTErpajios.
Ipaxrnaeckoe 3anaTne Nel6.
107-108 | HaxoxzeHue nepBooGpasHex SNIEMEHTApHBIX GyHKImi. | 2/108 2
Brruniciienue unterpanos mo dbopmyie Hororora- i
109-11
Sl JleitOHMNA. 2110 2
111-112 | BelYHCIIEHHE HHTETPATIOB. 2/112 2
113-114 IIpumenenne onpenenensoro HHTej‘paJIa TUIA 2114 )
HaxOXKICHUA ILTOIIaH KPUBOJIMHEHHOIM Tpanemuy,
115-116 IIpumeHenne onpe,uengnnoro HHTErpaja K 2116 5
BBIMHCIICHHIO IUIOMAEH IIOCKHX (uryp.
[Ipumeps! npuvenenns urTerpana B puzuke u
117-118 | reomerpuu. 2/118 2 C/P Nel2
IIposepounas paGora Nel2.
Paznen 13. YpaBuenns u nepasencrsa. 24 20 10
119-120 YPaBHEHUS M CHCTEMEI YPABHEHHIA, 2/120
Hepasencrsa.
Hcnomssosanue cBoiicTs u rpadukos GysxImit npu
121-122 IIEHUH YPABHEHUH 1 HEPABEHCTB. 2/122
llpuxnaonvie 3aoayu. i
Ipaxkraueckoe 3ansaTre Nel7.
KopHu ypasHenuit. PaBHOCHIBEHOCTE YDaBHEHU. .
i I[IpeoGpaszoBanue ypaBHEHHiA. <124 -
125-126 | OcHOBHEIE IpHEMBI PELICHUS YPABHEHHIA. =/126 2
127-128 Pemenne panuonasHeX ypasHenmii, HEPaBEeHCTB, /128 5
CHCTEM.
129-130 Pemrenue nokasarenbHbBIX YPaBHEHHU, HEPaBEHCTB, 2/130 2
CHCTEM.
131-132 Pemenue norapudmuneckux ypasnennii, nepasencrs, 2132 5
CHCTEM.
133-134 Pemenne tpuronomerprueckux ypasuenuit, 2134 5
HEPABEHCTB, CUCTEM.
135-136 Hcnonb3oBanue CBOKCTB B rpaHKOB OYHKIAN 1 2/136 5 C/P Nal3
PEIICHNS YPaBHEHHH M HEPABEHCTB.
137 KonTposbnas pa6ora Ned. ' 1-137
Hroro: | 137 103
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S YYEBHO-METOJIUYECKOE U MATEPHAJILHO-TEXHUYECKOE
OBECHIEYEHME ITPOT'PAMMBI YYEBHOU T CIUILIMHEI «MATEMATHKA»

5.1 MaTepuansHo-TexHAUecKoe 0fecneTenme PeanHzanun y4eOHoM AMcCuMILIHHEbL:
Jnst peanusanuy yae6HOM QHCIMTUIARE! IMeeTcs Kabuner «MaremaTukmy.
OGopynoBanue yueGHOIro KabuHera:
- IOCA/IOUHEIE MECTA IO KOIHYECTBY oOy4aromuxcs;
- paboyee MecTo nmpenogasaress;
- HaNIAHEIC TOCO0Hs (Y4eOHUKH, KApTOYKH, Pa3JaTOYHBIHA . [aTepua)
- MyIeTEMEauHHOE 060pynOBaHme (xoMmBIOTED, IIPOEKTOP)

5.2 Undopmannonnoe obecnevenne o0y4enns.

OcHoBHbIE HCTOMHEKH:

1. bammakxos M.H.

Maremaruka: yuebuux s yupexxnenuit uau. u epen. IIpod. Obpasosanua / M.U. Bammar oB.
— 8- m31., crep. — M.: M3narenscxuit LCHTp «Axanemus», 2013.

2. Bammakos M. .

Maremarnka: yueGuux mis 10 kacca: Cpennee (monHoe) obmee obpasosanme (6azoBi
yposenb) / M.U. BamMakoB. — 6-¢ u371. — M.: Mi3naTensckuii HeHTp «Axamemus», 2012.

3. Barmakos M.
Maremaruka: yuebuux mus 11 xnacca: cpeatee (monHoe) obmee vbpasopanne (6azoBBiit YPOBEHB) /
M.H. BamMaxkog. — 6- uzn. — M.: Usnarenscxuit neHTp «Axamemus », 2012,

JonoaHuTeNsHbIE HCTOYHUKY:

1. Komsaran O.M. u mp.

AunreOpa u Hayana aHanmu3a. 10 ki1.: Vue6. s obmeobpa3zosar yupexnzumii / 1O.M. Konsgrnn,
0.B. Cunopos, M.B. Tkauega, H.E. ®enoposa, M.U. Illabyrun. — 4-¢ 3, — M. Mnuemosuna, 2004.

2. Konarun FO.M. 1 gp.

Anrebpa u navana ananmmsa. 11 kn.: Vue6. s obmeobpazosar. yupexzaennii / FO.M. Konsrun,
10.B. Cunopos, M.B. Tkauepa, H.E. ®enoposa, M.U. llabysun. — 4-¢ us., ucnp. — M.: Muemos: Ha,
2004.

3. Anrebpa u Hadana anammsa: Yue6. s 10 — 11 xon. obmeo6pasosar. Vupesxaennit / I1LA.
Aunamos, FO.M. Konsrun, 10.B. CuziopoB u zap. — 7-e u3m. — M. IIpoceenienue, 1999,

4. Teomerpus, 10 — 11: yue6.mus o0meobpa3oBar. yupexaeHuii: 6a3oBblil u npodui. yposan /
[JL.C. Aranacsn, B.®. Byrtysos, C.B. Kanomues u ap.]. - 16-e m3z1. — M.: IIpocsemenue, 2007,

HurepreT- pecypesr:

1. www.fcior. edu. ru (Mudopmaunonuste, TPCHUPOBOYHBIE M KOHTPOJILHEIE MATEPHAITEI).

2. www.school-collection. edu. ru (Emunas xommexm m  mudpossx 00pa3oBaTENBHBIX
pecypcoB)

3. www.znanium.com (JJIeKTPOHHO-GHGIHOTEUHAS CHeTeMA < 3HaHUYM),
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> KOHTPOJIb M OUEHKA PE3YJIbTATOB OCBOEPHS YYEEHOIA
JACIUATLIAHBI

O6pasosarensuoe  yupexzenue, Peau3yiomee IOArOTOBKY 10 y4eGHOlM TUCLUILITHHE,
obecreynBaeT opraHH3aUI0 W TIPOBEICHUE IPOMEXYTOUHOM aTTecTamuu u TEKYIIEro KOHTpOJIs
HHIHBH]TYaTbHBIX 00pa30BaTeNbHbBIX TOCTHKCHMI 00y4aromuxcs - 3HaHui, YMEHHH, KOMIIETEHIIMIT 1
YHHBEPCANIBHBIX Y4YeOHEBIX JeHcTBHIA.

Kontpois u  omenka pesymeratos  ocsoemus AUCLHUILTAHEL  OCYIIECTBIILETCS
TIpCNO/IaBaTENIeM B IIPOIECCE TPOBEAEHHS IPAKTHYECKHX 3AHATHH W NTaSOpaTOpHBIX pabor,
TCCTHPOBAHMUS, a TakXKe BHINOJHEHHA OOYYAOIUMUCS HHIVBUNTYalbHBIX 3aJaHUM, HPOCKTOB,
HCCIIeMOBAHMIA.

OO6yu4enue mo y4e6HOH TUCIAITHEE 3aBEpIIACTCA arTecranuei B popme sx3amena.

DopMBI M METOIBI IPOMEKYTOMHO aTTECTAlMH M TCKYINEro KOHTPONS N0 yd4eGHOi
JUCIMIUTMHE  pa3pabaThiBalOTCA  06pa3oBaTeIBHBIM YUPEXICHA M M JOBOJNATCA [0 CBENCHHS
O0YYAIONIUXCS He [O3]THEE JABYX MECSIEB OT HAYaNa 00y4eHus.

Jns npomesxyTousoii arrecranuu u TEKYIICTo KOHTPOJIA 00pasoBaTe ThHBIM YUPEKACHHEM
Co31a10TCs (POR/IBI OLEHOUHEIX cpenicTs (DOC),

®OC BrmoYaOT B cebf meJarormyecKue KOHTPOJILH)-H3MEPHTENBHBIC MaTepHabI,
TPCAHA3HAYCHHBIC JUIA ONPEACNCHHS COOTBETCTBUS (w1 HecoorseTcTBHS) UHIUBUIYATBHEIX
00pa3oBaTEIIbHBIX JOCTHXEHRH OCHOBHEIM ITOKA3aTe IsM Pe3yJIbTaTOR MMOATOTOBKH.

OneHka pe3ymsTaToB  OCBOGHHS y4eOHOM  JMCHUIIIHHED IIPOBOJUTCS
IPOMEXYTOYHOM aTTECTALHK 10 CYMME OIIEHOK 3a KOHTPOJIbHEIE TOUKH.

Ouenxa HHAUBUAYAIBHEIX 00pasoBaTeNbHBIX JOCTHIKEHHH IO pe3yibTaTaM TEKyIIero u
IIPOMEXKYTOYHOI'O KOHTPOJIS IPOU3BOUTCS B COOTBETCTBHH C YHUBEpCAIIbHOHU 1ri-anoii (Tabumna).

Ha J3T1amne

Tabimua 1 YuusepcanpHasg mxaja

Kauecrsennas OLIEHKAa HHIHBHIYAJIBHBIX

Hponent pesymratusrocrn o0pa3oBaTeNbHBIX OCTHKEHHI

(NpABRILELIX OTBETOR) 0a/u1 (oT™MeTKAa) BepOaJbHbIH anaior
91 + 100 5 OTJIHYHO
81 +90 4 XOpOIIIOo
61 + 80 3 _ _YZAOBIICTBOPHTEILHO
MeHee 60 2 HE YJIORJICTBOPHTEIILHO

Tabauua 2 ®opmMbI B METOALI KOHTPOJIH ¥ OUECHKH 0CBOCHHbIX YMEHHIl M YCBOCHHDBIX 3HAHMIA

Pa3nen
(Tema)., PesyabTaTel 06yuennn D opMHpYyeMbIe Dopmsi ;1
yueGrols (OCBOCHHEIE YMEHHS, YCBOCHHBIE 3HAHHA) OKuYY]J o
AHCIHAILIMH KOHTPOJIN
bl
I KYPC
Beenenne YMenns: npencrarnenue o mareMatuke | OK 1u9HOCTHEG YV | Ycrabie
KaK YaCTH MHPOBOH KyJIETYPHI H MECTE (camoonpenenenue), OIIPOCHL
MaTeMaTHKH B COBPEMEHHOH OK 4 ro3HaBarenbHbIe
NUBHIIM3AIUH, CIIOCO0aX ONMMCAHUS (0bmme yuebHEIe),
ABJICHAM peaIbHOrO MUpa Ha OK 5
MaTeMaTHYEeCKOM S3EBIKE. KOMMYHL.KAaTHBHBIE
3naHHn: 0 MaTeMaTHKe Kak YV (ucuons3oBarue
YHUBEPCATLHOM S3bIKE HAYKH, CPEJCTBE HUKT)
MOJIEIMPOBaHHS SBICHHUIH U IPOLIECCOB, 00
H/ICAX U METOJIaX MaTEeMaTHKH, 0 MeCTe
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MaTEMAaTUKH B COBPEMEHHOM
LHBUJIH3AIIHY.

Pasnen 1. YMeHus:BBIIONHITE NeficTBHS ¢ OK1 nnunoctusie VYT | Verase
Pa3putHe ACHCTBUTEIBHBIMHE YHCIIAMH, (camocnpenenenue), OIIPOCHI,
MOHATHA 0 | MOJIB30BATECA KAIBKYJIATOPOM Jyist OK 2 | erynaruBHbie Ilpaxtgeckoe
yHce BEIYMCIICHHM, HAXOIUTH TPUOIHKEHHEIE YV]l renenonzranne, | sansTue Nel.
3HAYCHHUS TUCIIOBBIX BEIPaXKEHHIA. OK 4 1o 'uaarens. e IIpoBepounas
3HAHMSA: IOHATHSA YHCITOBBIX MHOXECTB, (obmeyuctusie), paGora Nel.
HX 0003HAYCHHUSI; IPaBUIA OK 5 CamocrosTein
apa(MeTHIECKUX neHCTRuA. KOMMYHUKaTHBHEIE Has paGora
YVY]I (ucionezoranue | Nel.
HKT) Paszpabotanan:
€ KpHTEpHH
OLICHUBAHK
0 TeKyLemy
KOHTPOIIIO,
BBIITOJTHSIEMBIX
pabor.
Pa3gen 2. YMmeHnsi: HaXOUTh 3HAYEHUS KOPHS, OK1 nuunocrase YV | Verane
Kopan, CTEIIEHH H JorapudMa Ha OCHOBE (camor Ipenenenue), OIIPOCHL,
CTENCHH 0 OIpEENeHHs, UCTIONB3YS [IPH OK 2 perynstuBHEIe IIpaxTugecrue
Jorapu$pmel | HEOOXOMMMOCTH HHCTPYMEHTAIbHBIE VV]l nenenonaranue, | sangTus Ne2,3.
CPEICTBA; BRINOIHATE TOXKIECTBEHHEIE OK 4 noznasarensuste | ITposepounas
peo0pa3oBaHus CTENEHHEBIX U (obmeyw:6HbIe), pabora Ne2.
JIOrapu(MAYECKHX BEIpaXKeHuH, mpumenss | OK 5 CamocrosTens
(opmyisl, cBA3aHHbIE CO CBOMCTBAMU KOMMYHHKATHBHBIC Hasd paboTa
CTENEHeH 1 JIorapu()MOoB; pelaTh YV]I (ucnons3obanue | Ne2.
HppalHOHAILHbIE YPaBHEHNS, HUKT) Pa3zpaGoranns
NIOKa3aTeNbHBIE H JorapupMuyecKuie € KpAaTepun
YPaBHEHHUS U HEPABEHCTBA. OLICHUBAHUS
3HaHMA: IOHATHSA KOPHS, CTEIICHH H IO TEKYIIEMY
norapudma; cBoiicTBa KopHeH, crenenei KOHTPOITIO,
H JIOTapu()MOB; aITOPUTMEI PElIICHHs BBITIOJTHAEMBIX
HppalroHAIbHBIX, NOKA3aTEIbHbIX, pabor.
Jorapu()MUYECKUX YpaBHEHHH 1
HEpPaBEeHCTB.
Pa3znen 3. YMenus: onuckBaTE B3auMHoOe OK 2 perynaruBHbie YcTHbIE
IlpsiMble m | PaCIIONIOKEHHE IPSIMBIX ¥ IUTOCKOCTEH B YV]I (m-anupoann.:), | ompocsL,
ILIOCKOCTH | IPOCTPAHCTBE; IPUMEHATE CBOMCTBA OK 4 noznasarensaple | MaTemarndeck
B OPsSMBIX H IUIOCKOCTEH B IIPOCTPAHCTBE (TorTyeckue), He MUKTAHTL,
NPOCTPAHCT | IPH pPElICHHH 3a/ad. OK 5 [IpakTaueckue
Be 3HaHHHA: OCHOBHBIE IOHATHS | KOMMYHHKaTHBHBIE 3aHaTUA No4,
ONPENCIICHHS CTEPEOMETPHH; CBOMCTBA VV]I (mocranorka IIpoBepounas
IOPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTRE. BOIIPOCOB) pabGota Neo3.
OK 6 nu4nOCTHEIC CamocTosTens
{(HpaBCTBEHHO- Has pabota
3TUYECKOE Ne3.
OLICHHBAHHUE) Pazpabortanns
€ KpUTEpHH
OLICHHBAHUA
IO TCKYIEeMY
KOHTPOJIIO,
BBIITOJTHAEMBIX
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pabor.

Pasznen 4. YMenns:u306paxats ocHOBHEE OK 1 maunocTHEIE YcTHbIE
Mmuororpan MHOTOTPaHHUKH, PEmaTh IpocTeiinme yva OIIPOCHI,
HUKH CTEPEOMETPHIECKHE 33Ul Ha (camoomnpenenenue Maremaruueck
HAXOXICHUE T€OMETPHUCCKHUX BEJTHIHUH; OK 2 perynsrusunie HE TUKTAHTEI,
pPe€IaTh 3a/1a4M Ha BEIYHCJICHHE Yy [Ipaxruueckoe
IIOWAACH HOBEPXHOCTEI!. OK 5 3aHsaTHE No5.
3Hanusi:0CHOBHEIC IOHATHSA M CBOICTRA KOMMY HHKaTHBHBIC Konrposnsnas
F€OMETPHYECKHX Tell; hOpMyITBI YV]I (ucions3oBanue pabota Nel.
IJIOmaiel MOBEPXHOCTEH HUKT) Camocrosrens
TEOMETPHYECKHX TeJI. OK 6 (addextnBHOE Has pabota
oOwmenn« ¢ Komrer.itm) | Ned,
PazpaGorannpl
€ KpUTEpHH
OLICHMUBAHHS
0 TeKyIeMy
KOHTPOJIIO,
BBIITOJTHSIEM BIX
pabor.
Paznea 5. YMeHHS: BEINONHATS TOXIECTREHHEIE OK 1 nuunOCTHEIE Verhslie
OcHoBEITpH | Ipeobpaszoanms TPUTOHOMETPHYECCKUX yva OIIPOCHI,
TOHOMETPHM | BBID)KEHHH; PeINaTh npocTeiinme (eMBIcI006pazosanue), IpakTuyeckne
TPHTOHOMETPHYECKHE YPABHEHHS. OK 2 perynsarususie 3aHaTHsS Ne6,7.
3Hauus: NOHATHA CHHYCa, KOCHHYCa, yva IlpoBepoynas
TaHI'€HCA, KOTAHT€HCa; OCHOBHEIE OK 4 -1o3naBaTensHEIe pabota Ne5.
TPUTOHOMETPHIECKHE TOXKIECTBA, (oOmey1e6HBIE), CamocrosTens
(bopmyns! pemmenus npocreiimmx OK 6 Has paGota
TPUI'OHOMETPHYCCKHX YPaBHEHMIA; KOMMYHHUKATHBHBIE No5,
aJIT'OPHTMBI pEeLICHHS YV]I (ucnonszoparue PaspaGorauns
TPHTOHOMETPHYECKHX YPaBHEHHI, HUKT) € KpHTepHuH
OLICHUBAHHSI
IO TEKYIEMY
KOHTPOJIO,
BBIMTOTHAEMBIX
pabor.
Pa3pean 6. YMeRMs:BEYHCIATE 3HAYCHHE $yskmmm | OK 2 perynsrusnbie YcrHBIE
@OyHKIHN ¥ | 110 33IaHHOMY 3HAYEHHIO aprymesTanpu | YV]I OIIPOCEL,
rpagpukn PasiA4HEIX crocobax 3amaHus QyHKIHH; (1porro3upoBanue) IIpakTHueckoe
CTPOHUTB IpadviKy H3y4EHHBIX DYHKIMIA, OK 4 no3naBarensubie | sansre Ne§.
HILTIOCTPHPOBATH 110 IpaduKy CBOMCTBa (obmeyuetusie), Camocrosrens
JJIEMEHTAPHEIX (YHKIHI; HCIONB30BATE OK 5 Has pabora
CBOMCTBA 3JIEMCHTAPHBIX (DYHKIIHIH IIpH KOMMYHHKATHUEHEIE Ne6.
PEIICHHH 337124 U yIpaXKHEeHUH; CTpouTh 1 | YV (1 ‘aHMpoBaH.ie) | KoHTponsHzsa
npeoGpasoBkIBaTE rpaduxu OK 6 paGora B pabota Ne2.
TPHTOHOMETPHYECKHX hyHKIMIA; KOMaH[e PazpaboTaninr
ONMCHIBATEL CBOMCTBA € KpHTepHuH
TPHTOHOMETPHIECKUX (DyHKIIMI; OLIEHUBAHUS
3HaHHUA: OCHOBHEIE QYHKIUH, UX rpagpuku 110 TEKyIIeMy
U CBOIiCTBa; rpaduku KOHTpOJTIO,
TPHTOHOMETPHYECKHUX GyHKIHI 1 BBITTOJTHAEMBIX
OCHOBHBIE CBOMCTRA TPUTOHOMETPHIESCKHX paGor.

(yRKIwmii.
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II KYPC j
Paznen 7. Ymenns: npoussomuts neiicrauns ¢ OK 1 imynocTaBIE VYcTHble
Koopauuar BEKTOpaMH. yva OIPOCEI,
bl H 3nanng: ocHOBHEIE MOHITHS BEKTOPHO# (camoomnpenenenue), MaremaTnyeck
BEKTOPBI anreOpel. OK 2 perynarupabie H€ TUKTAHTEI,
VV]I (Bonepas IMpaktuyeckue
camoperyamus 3aHaTHI NoO,
OK 4 nosnasarensure | 10.
(moxasarenscTso), ITpoBepounas
OK 5 pabota Ne7.
KOMMYHHKATHBHEIE CamocrosTens
YV]I (acnone3oBanme | mas pabora
HKT) Ne7.
Pa3paborannsl
€ KpUTepuH
OLICHUBAHU
IO TEKYIEMY
KOHTPOIIO,
BBIITOJIHAEMEIX
pabor.
Pa3gen 8. YMeRus:n306paxatTe OCHOBHEIE Kpyrnele | OK 1 qM4HOCTHEIE YCTHEIE
Kpyriasie T€JIa, pemars npocTeiimue vva OIPOCHI,
TeJla B CTEPEOMETPHYCCKHUE 3a0a4i Ha (camoompenenenue), Marematuyeck
H3MEPeHHusl | HAXOXJCHHE FEOMETPHIECKHX BEJIMYHH; OK 2 peryngarusunie H€ TAKTAHTEL
B peIIaTh 3a/[a4M Ha BBIYHCIICHHE yva [IpakTHyeckoe
reoMeTpum | IUIomaned MoBepXHOCTEH W 06BEMOB OK5 3aHaTHe Nell.
TCOMETPHIECKHX TEIL. KOMMYHHUKATUBHEIE IIposepounas
3HAHMA:OCHOBHEIC TIOHSTHS H CBONCTBA YV]I (ucnons3osanue | paGora No§.
F€OMETPHYECKHX Te; (hOpMyYJIbI HUKT) Camocrosrens
IIoImanen MOBEPXHOCTEH ¥ 06BEMOB OK 6 13 pexruBHOE Has pabora
TCOMETPHYECKHX TEI. obmier.pe ¢ koruteramu) | Ne§.
PaspaGoranun
€ KpUTepHu
OLICHHBaHUS
10 TEKyLIEMY
KOHTPOJIIO,
BBIMIOJTHAEMBIX
pabor.
Pa3gen 9. YMenus: pemmars npocreifimme OK 1 muasocTHBIE YcrHbIe
Kom6uuaTro KOMOHHATOPHEIE 3aa44 METOJIOM VYV (MoTuBamus OIIPOCHI,
puKa nepedopa, a TaKkKe ¢ HCIIOIb30BAHHEM VYEHHIO), [paktuyeckoe
H3BECTHBIX (hopmyiL OK 3 perynaruszbie 3aHgTHE Nel2.
3HaHHA: OCHOBHEIE YV]I (xoppexuus), I[IpoBepounas
IOHATHAKOMOHHATOPHKH; HOPMYIIBI OK 2 perynarusnsre pabota Ne9,
pasMeNIeHH, IePeCcTaHOBOK, COUETaHMIA. YV]I (ouenka) CamocrosTens
OK 4 o3naBarenshbie | Has pabota
(3nakoBo- Ne9,
CUMBOIVYECKHe PaspaGorannn:
€ KpUTEepUH
OLICHHUBAHUS!
10 TEKYIIEMY
KOHTPOJIIO,
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[ BBITIOJTHSEMEIX
pabor.
Pa3nen 10. YMennsa:sermucists B IpoCTEeHIIHMX OK 1 wmunOCTHEIE Yernbie
dneMeHTHI | ciyuasx BEPOATHOCTH COOBITHIH Ha OCHOBE yva (obecrieuenue OIPOCEI,
TEOpHH NOZICYETA YHCITa HCXO/IOB. CaMocC '0OATENILHOTO IMpaxtugeckoe
BEPOATHOCT | 3HAHMNA: OCHOBHBIC IOHSTHS CTaTUCTHKH, | JUYHOCTHOIO BbIOOpa), | 3aHaTHE Nol3.
eii m TEOPHH BEPOSTHOCTEA. OK 2 perynasaime IIpoBepounzs
MaTeMaTH4e YV (xorrpons) pabora Nel0.
CKOii OK 3 perynarurnse | CamocTosrems
CTATHCTHKH yva (wnanupoanme) Hasi pabora
OK 5 Nel0.
KOMMYHUKaTUBHEIE Paspa6oranns
YV (ynpasrenue € KPHTEpUH
TIOBEACHHUEM IIApPTHEpA) | ONCHHUBAHUS
0 TEKyLIeMy
KOHTPOIIIO,
BEIIIOTHAEMBIX
pabor.
Paspen 11. | Ymenns: Boruciss TIPOM3BOHEIE, OK 1 VYerHbie
Havajnamar | npumensts IPOH3BOIHYIO JUIS NAYHC >THEIe VV]] OIIPOCHI,
EMAaTHYECKO | MCCIICIOBAHUS (PyHKIMIA. (HpaBCTBEHHO- IIpaktiyecrue
roaHajgusa | 3HAHMSA: OCHOBLI Ru(PepeHnHansHOro 1 | sTHYeCKoE 3aHaTug Nel4,
HHTErpanbHOr0 HCYUCIICHHUH, OLICHHBAHHE), 135.
OK 2 perynarususiz ITposepounas
YV (Bouzpast pabora Nel 1.
caMOperyaIus Camocrostens
OK 4 nosznasarensueie | mas pabota
(obmmeyueOnsIe), Nell.
OK 6(3ddexTurHOE Pazpa6oTanser
obmmeHue ¢ € KpHTepHH
PYKOBOJICTBOM) OLICHHBaHHs
0 TEKyIeMy
KOHTpOIO,
BBITIOJTHAEMBIX
pabor.
Pa3zgen 12. YMeHHn: BEIYHCIIATE nepBooOpasHEIE U OK 1 wuHOCTHEIE Verabie
HuTerpan u | onpenenénusie WHTETPaJIbl, IPHMEHATE YY1 (upaBcTBEHHO- OIIPOCHI,
€ro OIPEACIICHHBIN HHTETPAI Ui 3THYECK('e IIpaxkTuyeckoe
NPUMEHCHHE | HAXOX/ICHUA IIOMANA KPUBOIHHEHHOM OIIEHHBAadLE), 3aHaTHe Nel6.
Tpanenuu. OK 2 perynsarupHsie IIpoBepounas
3Hanus: OCHOBEI MHTErpaIBHOrO VV]I (Bonepas pabora Nel2.
HCYHCIICHHH. caMOoperyJIsus Camocrosrens
OK 4 no3nasarensusle | Hag pabota
(oOmey4etHsIe), Nel2.
OK 6(3¢ddhexTrBHOE PazpaGorannsr
obmenmne ¢ € KpUTEpHH
PYKOBOJICTBOM) OLICHHBAHHS
0 TeKyIeMy
KOHTPOJIIO,
BBIIIOJIHSEMBIX
paboT.
Paznen 13. | Ymenns: pemars palHOHAIIBHBIE, OK 1 mwmunoctHste | Yerabie
YpaBHeHHsI | IOKa3aTeNbHEIE, norapupMudecKue, (cmmcnooﬁpasoaam_ag) OIIPOCHI,
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H TPUrOHOMETPHYECKHE YPABHEHHS, OK2  perynsrusumie | Ipaxtaaccxoe
HEPABEHCTB | CBOASAIIHUECS K JTHHEHHLIM | KBagpaTHbM, | VV]I (ouenka) 3aHATHE No17,
a a TAKXKE aHAIIOTHYHBIC HEPABEHCTBA M OK4 no3naBarensubie KonTponsn s
CHCTEMEI, (obmeyueburre), pabota Ne4.
3HaHMs: AT OPATMEI peleHus OK 6 Camocrosrens
PallMOHAIBHBIX, TOKA3aTE/IbHBIX, KOMMYHHKATUBHEIE Has pabota
JIOrapA(pMUYECKHX, TPArOHOMETPHYECKHX Yy Nel3.
YPaBHEHHH, CBOAAIIMECSA K THHEHHBIM | Pazpabortannsr
KBaJIPaTHBIM, a TAKXXe aHAJIOTHYHBIX ¢ KpHTEpHH
HCPAaBCHCTB U CHCTEM. OLCHHBaHHUA
II0 TEKyIIeMy
KOHTPOJTIO,
BBITIOJTHAEMBIX
pabor.

IIpumensierca xpurepnanbhas cucTeMa oneHKH. B KauecTse KPHTEPHEB BEICTY
NPOSBIICHUA KoMIEeTeHIMH, VY JI, IpaBUAEHOCTS BBITOIHEHHS 3ananus. Cymma G6amno
0 KOJIMYECTBY ONpPENETICHHLIX KPHTEPHEB YCTHOIO OTBETa, MHUCBMEHHOTO 3aJaH
paboTsl, KOHTPOJIBHOM PabOTH, CAMOCTOSTETEHEX | npaxktadeckux pabor. Ouen

ONPENCIIETC B COOTBETCTBHH ¢ YHHBEPCAIBHOM IIKaJIOH OIEHMBAHUS.
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UTOI'OBOE 3AKJIIOYEHUE (M3 TPeX aNbTepHATHBHBIX NO3MLKI BIOpaTh Of1HY)

Aa

HET

IlporpamMma auctummiEbl MOKET GBITE PCKOMEH/IOBaHA K YTBEPKACHHUIO

Aa

Iporpammy mucuunmms: CIeLyeT pEKOMEH0BAaTh K 10paboTke

IIporpamMmy muenummume: CJIICAYET PEKOMEHIOBATh K OTKIIOHEHUTO

3aMeyaHus U peKoMeH naruu 3KCIIepTa 110 JopaboTke:

PaspaGorunk nporpammser (D.I’I)./D, Cenuanosa B.b.
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HCHHIO» CONEPIKUT NnepeyeHs yueOHbIX NMOMELLCHHI 1 CpeacTe 00yueHus, HeobXo-
AMMBIX VTS peAIU3aLIKH POrpaMMbl AHCLIMITTHHAL,

18. | Mynxr 3.2. «Hndopmaumontoe obecrieuenue 00y4eHHs» COJIEPIKHUT NnepeteHs pe- | nma
KOMEHIyeMLIX yueOHbIX H3aaHmii, Unrepuer-pecypcos, nononHuTe s oI JuTepa-
TYPBI.

19. | Crmcox nureparypei COIEPIKUT HHPOPMALIKIO O NEYATHBIX U JJICKTPOHHBIX U3JaHH- | Na

X OCHOBHO# M IONIOTHUTENBHOM yueGHOM JIMTEPATYPbI MO AUCLUIUIMHAM BCEX
LUKJIOB, M3IAHHOMH 3a nocneaHue 5 Jier.

IxenepTusa pasaena 4 «KOHTPOJIb H OLEHKA PE3YIbTATOB 0CBOCHIS JHCHMILTHHED)

20. | Paspnen 4. «KoHTposib 1 oueHKa PE3y/IbTATOB OCBOSHHS AWCUMIUTHHBINIPEACTABICH | 14
21. | MepeyeHb Gopm KoHTpONS KOHKPETH3UPOBAH C y4eToM crietn(puku obyyueHus mno aa
Nporpamme npo)ecCHOHAIBHOro MOIYIA.
22. | Pe3ynbTaThl yKa3bIBAlOTCS B COOTBETCTBAM © nacropToM NMporpamMMsi. ja
23. | HaumeHoBaHHs 3HaHuii U yMeHHIl COBNANAIOT ¢ YKa3aHHbIMH B 11, 1.3 Ja
UTOI'OBOE 3AKJIOYEHUE

[Iporpamma JHCLMIIHHBI MOKET GbITh HaIpaBJIcHa HA COAEPIKATE/IbHYIO SKCTIEPTU3Y

3aMe4aHus ¥ peKOMEHJaLMK 3KCIIepTa o nopaboTke:

PaspaGoryrk nporpammer  ®.M1.0 Cenupanosa B.B.

Pyxo
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