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1. IACHOOPT PABOYEN IMPOI'PAMMbBI YYEEHOM JUCLUILINHBI
O11.02. MATEMATHUKA

1.1. Ob6aacTh NPUMEHEHUS] TPOTrPaAMMbI
PaGouas mporpamma y4eOHOW IUCUMIUIUHBI SIBISETCS YacThlO IPOTPAMMBI
MOJITOTOBKH CIIeNMATMCTOB cpennero 3BeHa (mamee IITICC3) B cooTrBeTcTBHH C
OKI'OC, dI'OC no cnemuansaoctu CIIO
15.02.01 MOHTAX 4 TEXHUYECKAS OKCIIITYATALIUA
I[TPOMBIIIIVIEHHOI'O OBOPY IOBAHU A 10 OTPACIIAM

1.2. MecTo y4eOHOM IMCHUILIMHBI B CTPYKTYPe OCHOBHOI NPo(ecCHOHAIbHOM
o0pa3oBaTeJJbHOM MPOIrPAMMBI:

VYuebnas mucrumimaa «MATEMATHUKA» Bxoaut B 0011e00pa3oBaTeIbHbBIN

IIUKJI U SBJsIeTC 0a30BOM 00111e00pa30BaTeIbHON TUCIUIUTHHOM.

1.3. Leap u 3axa4u yueOHOM JUCHUILIMHBI — TPe0OBaHUS K pe3yabTaTam
OCBOCHUSI Y4eOHOM TUCHUIJIMHBI:

N3yyenne MareMaTuku Ha NpO(UIBHOM YPOBHE CpEeIHEro (IOJHOIro) OOIIEro
00pa30BaHusI HAMPABIEHO HA TOCTUKEHUE CIECTYIOUINX LIEIeH:
- (popmupoBaHMEe NpeacTaBIECHUN 00 HIEAX U METOJAaX MaTEMaTUKN; O MaTEMaTUKE
KaK yHHMBEpCAJIbHOM SI3bIK€ HAYKH, CpPEACTBE MOJAEIUPOBAHUS SBICHUNA U
IPOLIECCOB;
-OBJIaJICHUE  S3BIKOM MaTeMaTHUKHM B YCTHOM M THUChbMEHHOW (Qopme,
MaTEMaTUYECKUMU 3HAHUSIMU M YMEHUAMH, HEOOXOJUMBIMU IS H3YUYCHUS
IIKOJIbHBIX €CTECTBEHHOHAYUYHBIX JIUCIUIUIMH, NPOAOJIKEHUS O00pa3oBaHUs W
OCBOCHMSI M30PaHHOMN CIIEMATBLHOCTH Ha COBPEMEHHOM YPOBHE;
-pa3BUTHE  JIOTMYECKOIO MBIILICHUS, ITOPUTMHUYECKOU KYJIbTYPBI,
IPOCTPAHCTBEHHOI0 BOOOpa)KEHUsl, MAaTEMAaTUYECKOTO MBIIUICHUS U HMHTYUIUH,
TBOPYECKUX CITOCOOHOCTEH, HEOOXOAUMBIX JJIsl MPOAOIKEHUSI 0OpPa30BAHUS U TSt
CaMOCTOSITENTFHOM JIeATENbHOCTH B OOJACTHM MaTeMAaTUKH M €€ MPUIOKEHHHA B

Oynymiei mpodecCuOHATEHON ACSITENHHOCTH;



- BOCIIMTAHUE CPEACTBAMH MATEMATUKHU KYJbTYPhl JIUYHOCTH YEPE3 3HAKOMCTBO C
VCTOPUEN PA3BUTHUSI MATEMATUKH, dBOIIOLUEN MATEMATUYECKUX HUJIEN; TIOHUMAHHUS

SHAYUMOCTHU MAaTCMATUKHU IJII HAYYHO-TCXHUYICCKOT'O IMPpOorpecca.

B pesynbpTaTe ocBoeHUS yUeOHON MUCITUTIIMHBI 00 yJarOIIHIACS JOKEH 3HATh U

INOHHUMATh.

-3HAYCHUE MAaTeMaTUYECKON HAYKH JJIsl PELICHUS 3aJ]1a4, BOZHUKAIOLIUX B TEOPUH
U IIPAKTUKE; MIUPOTY U OrPAHUYECHHOCTh NPUMEHEHUS MAaTEMATUYECKUX METOJIOB
K aHAJIM3Yy U UCCIIEIOBAHUIO MPOIECCOB U SIBJICHUN B MPUPOJIE U OOLIECTBE;
-3HAYCHUE NPAKTUKU M BOIPOCOB, BO3ZHHUKAIOUIMX B CaMOM MaTeMaTHKe, s
(dbopMUpPOBaHUS U PA3BUTUS MAaTEMAaTUYECKOW HAYKH;

-UJIed PACIIMPEHUs] YUCIIOBBIX MHOXECTB KakK CIoco0a MOCTPOCHHUST HOBOTO
MaTeMaTUYECKOro anmapara JJisi pelieHUs MPaKTUYECKUuX 3a/lad U BHYTPEHHHUX
3a7]a4 MaTeMaTHKU;

-3HAYCHUE UJICH, METOJ0B U PE3YJIbTATOB alreOpbl U MaTEMAaTUYECKOTO aHAIN3a
JUJIs1 IOCTPOEHUS MOJIEIel pealIbHBIX MPOLIECCOB U CUTYyAalUid;

-BO3MO>XHOCTU T€OMETPUU [JISI ONMUCAHUS CBOMCTB PEANBHBIX MPEAMETOB U MX
B3aUMHOI'0 PAaCIOJIOKECHUS;

-YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKM MATEMAaTHYECKUX PACCYKAEHUM, UX
IPUMEHUMOCTD B PA3JIUYHBIX 00JIACTIX YETOBEUECKON JIEITeIbHOCTH;

-paznuuue TpeOOBaHMWM, MPEIBABISAEMBIX K JIOKa3aTeIhbCTBAaM B MaTeMaTHKe,
€CTECTBEHHBIX, COIMAIBLHO-DKOHOMUUYECKMX M TyYMaHUTApHBIX HayKax, Ha
MPaKTHUKE;

-pOJib AKCMOMATUKH B MaT€MaTUKE; BO3MOKHOCTh IMOCTPOCHUSI MATEMATUYECKUX
TEOpU Ha aKCMOMAaTUYECKOW OCHOBE; 3HAYEHUWE AaKCUOMATUKU JJISI JAPYTUX
oOJiacTel 3HAHMS U JJIsl IPAKTUKY;

-BEPOSITHOCTHBIM ~ XapakTep pa3IUYHbIX MPOLIECCOB M 3aKOHOMEPHOCTEM
OKpY>KaIoIIEro Mupa.

B pesynbrare ocBoeHUS Yy4EOHOM MHMCIUIUTMHBI OOYYArONTUNCS JOJIKEH YMETh:




-BBINIOJIHATh apu(MeTHUYeCcKue JAeHCTBHS, cOdYeTass YCTHbIE W NHCHbMEHHbIE
MpUEMbl, TPUMEHEHNE BBIYUCIUTEIBHBIX YCTPOUCTB; HaXOAUTh 3HAYCHUS KOPHSI
HaTypaJIbHOW CTENEHM, CTENEeHH C paluMOHaJIbHBIM IOKa3zarelieM, jorapudma,
UCIIONIB3Ysl NPH HEOOXOAUMOCTU BBIYHCIUTEIbHBIE YCTPOMCTBA; MOJb30BATHCS
OLICHKOM M NMPUKUJIKOU IIPU MPAKTUYECKUX PACUYETaX;

-IPUMEHSTh TOHSTHS, CBSI3aHHBIE C JEIUMOCTBIO IEIbIX YHUCEN, MPU PEIICHUU
MaTeMaTHYEeCKHUX 3a]1ay;

-HaXOIUTh KOPHH MHOTOWIEHOB C OJHOM TEPEMEHHOW, pacKiaJblBaTh
MHOTOYWJIEHbI HA MHOKHUTENU;

-BBIIIOJIHATh ~ JEWCTBUS €  KOMIUIEKCHBIMM  YHCJIAMH,  MOJIb30BAaThCS
FeOMETPUUYECKON MHTEPNPETANUEN KOMILUIEKCHBIX YUCEI, B MPOCTEUIINX CIyYasIX
HaXOJWTh  KOMIUIEKCHbIE =~ KOPHM  YpPaBHEHMH C  JCHCTBHUTEJIbHBIMU
kKoddurueHTamu;

-IPOBOANTH  MpeoOpa3oBaHMsI  YUCIOBBIX W OYKBEHHBIX  BBIPAXCHUH,
BKJTIOYAIONINX CTENEHW, pPaJuKaibl, JOrapumMbl ©U TPUTOHOMETPHUUECKHUE
byHKINH,

-ICTIOJIb30BaTh ~ NPUOOpPETEHHbIE 3HAHUS W yMEHUA B  MPAKTUYECKOU
NEATEIbHOCTH M TIOBCEIHEBHOW JKM3HM i1 NPAKTUYECKUX PACYETOB IO
dbopmynam, BKItodast (OpMyJibl, COEpIKAINE CTENEHU, PAJUKAIIbI, Jorapudmbl U
TPUTOHOMETpUYECKUEe (YHKIMH, HCHOJIb3YyS NPU HEOOXOAUMOCTH CIPaBOYHBIE
MaTepuaibl U IPOCTeHIlIe BEIUUCIUTEIbHbIE YCTPOMCTBA;

-ONpeaeNnsaTh 3HaueHHe (YHKIMU [0 3HAYCHHIO apryMeHTa MNpH pa3JndHbIX
criocobax 3a1aHus GyHKIUY;

-CTpouTh Tpaduku W3YYCHHBIX (YHKIHA, BBITIOJHATH MPE0Opa3oBaHUS
rpaduKoB;

-ONMUCHIBaTh MO Tpaduky u 1o Gopmylie MOBEAEHHWE U CBOWCTBA (PYHKIIUW,
-peliaTh ypaBHEHUS, CHUCTEMbl ypaBHEHHWI, HEPABEHCTBA, UCIIOJIb3Yys CBOWCTBA

byHKIMI U uX rpaduuecKkue npeacTaBlICHUS;



-MCIOJIb30BaTh  NPUOOpPETEHHbIE 3HAHMS W YMEHUSd B  IMPAKTUYECKOU
NEATebHOCTY W TIOBCEIHEBHOM JKW3HU [UJIl ONHCAHUS M HUCCIEAOBAHUA C
NOMOILBI0 (PYHKIMI peasbHbIX 3aBUCHUMOCTEH, MPEACTABICHHUS UX TIpa(UUecKy;
UHTEPIpPETANU IPaQUKOB peabHBIX MPOIIECCOB;

- HAXOJUTh CYMMY O€CKOHEUHO yObIBaIOLIEN F€OMETPUUECKON MPOTPECCHH;
-BBIUMCIISATh TPOU3BOAHBIE U TMEPBOOOpa3HbIE dSJIEMEHTApPHBIX  (YHKIIHIA,
OpPUMEHsS MpaBWJIa BBIYKMCIEHUS MPOU3BOAHBIX U MEPBOOOPA3HBIX, MCIOJIB3YS
CIIPaBOYHBIE MaTEPHUAJIBL;

-hccie1oBaTh QYHKIUU U CTPOUTH UX IpaUKH C OMOIIBIO IPOU3BOIHOM;

- pemiarhb 3a7a4y ¢ IPUMEHEHUEM ypaBHEHUS KacaTeabHOU K rpaduky pyHKIMY;
-pemath 3aJa4yd Ha HaxO0XJIEHHEe HauOOJIbIIET0 W HAWMEHBIIEro 3HA4YeHUs
(yHKLIMM Ha OTPE3KE;

-BBIYMCIIATH TUIOIIA b KPUBOJIMHEHHON Tpanenuu;

-MCI0JIb30BaTh  NPUOOPETEHHbIE 3HAHWSA W YMEHUS B  IPAKTUYECKOU
JEATEIbHOCTY M TOBCEIHEBHOM JKU3HM JUI PEIIEHUS T'E€OMETPUYECKHX,
(¢u3nUecKnX, JKOHOMHUUECKUX U JPYrUX MPUKIATHBIX 3a]1ad, B TOM 4YHUCle 3a7a4
Ha HauOoJplIME€ W HAaUMEHbIIME 3HAaYeHUs C NPUMEHEHHEM anmnapara
MaTEMaTH4YECKOI0 aHAJIU3A;

-peuiaTh paloHaJbHbIE, IOKA3aTeJIbHblE U JOTrapu(pMUUYECKUE YPaBHEHUS U
HEpPaBEHCTBA, HWppalMOHAIbHbIE MW TPUTOHOMETPUYECKUE YpaBHEHHs, UX
CUCTEMBI;

-JI0Ka3bIBATh HECJIOKHBIE HEPABEHCTBA;

-pelaTh TEKCTOBBIE 3aa4i C IOMOIIbIO COCTABJICHHUS] YPABHEHUN U HEPAaBEHCTB,
UHTEPIPETUPYS PE3YJIbTAT C YYETOM OTPAaHHUYECHHUI YCIOBHUS 3aa4U;

-u300pakaTh Ha KOOPJAWHATHOW IJIOCKOCTH MHOXKECTBA PEUICHUN YPaBHCHUH H
HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM;

-HaXOIUTh NPUONIMKEHHbIE PEIIECHUS YPaBHEHUHW W HX CHUCTEM, HCIOJb3Ys

rpaduyecKuil MeTox;



-pelath ypaBHEHUS, HEpPABEHCTBA W CHCTEMbI C NpPUMEHEHHUEM TIpaPuUyecKux
IpeACTaBICHUN, CBOMCTB (DyHKIIMI, TPOU3BOAHOI;

-MCI0JIb30BaTh ~ NPUOOPETEHHbIE 3HAHUSA W yYMEHUS B  MPAKTUYECKOU
NEATEIbHOCTY W TOBCEIHEBHOM JKHU3HU JUIsl TOCTPOEHUS W UCCIEI0BaHUA
OPOCTENIINX MATEMATUYECKUX MOJENEH;

-pemaTh mpocTelne KOMOMHATOPHBIE 3aJadyd METOJIOM Iepedopa, a TakxkKe C
UCIIOJIb30BAaHUEM U3BECTHBIX (opMyn, TpeyronbHuka Ilackans; BBIYUCIATH
ko3 durmentel OmHOMa HproToHa 1O QopMmysie U ¢ HCHOJB30BAaHHUEM
TpeyronbHuka Ilackans;

-BBIUKCIIATh BEPOSTHOCTH COOBITMH Ha OCHOBE TIOJICU€Ta YHCIa HCXOJOB
(mpocteiliniye ciiydan);

-MCI0JIb30BaTh ~ NPUOOPETEHHbIE 3HAHUS W yMEHUA B  IPAKTUYECKOU
NEATEebHOCTH W TIOBCEAHEBHOM JKU3HU MJI1 aHAM3a peajbHbIX YHUCIOBBIX
JAHHBIX, TMPEICTAaBICHHBIX B BUJE JAHarpamm™m, rpaduKkoB; [Js aHaIU3a
MH(OPMAIHN CTATUCTUYECKOT0 XapaKTepa;

-COOTHOCUTDH IJIOCKUE T€OMETPUUYECKHE (UTIYpPhl U TPEXMEpPHbIE OOBEKTHI C UX
ONHUCAHUAMH, 4YEPTeKaMM, HU300paKEHUSMM; pa3audyaTb U aHAIU3UPOBATH
B3aMMHOE PacCIloOKeHue Quryp;

- n300paxaTh TeOMeTpUUecKue GUryphl U Teja, BHINOIHATh YEPTEXK MO YCIOBUIO
3a/1a4u;

-pelath TeOMETPUYECKHEe 3ajlayd, ONHUpasCh HAa HU3YYEHHbIE CBOMICTBA
IUIAHUMETPUYECKUX M CTEPEOMETPUYECKUX (PUTYp UM OTHOLICHHN MEXAY HUMH,
OpUMEHss anredpandeckuii 1 TPUrOHOMETPHUECKUH anmnapar;

-IPOBOJUTH JIOKA3aTEJbHbIE PACCYKJIEHUS IpPU PEUICHUU 3a7ad, J10Ka3bIBaTh
OCHOBHBIE TEOPEMBI KYpCa;

-BBIYUCIIATH JTUHEHHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpaLUsX,
00bEeMBbl U TJIONMIAJAN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI M MX MPOCTEHIIUX

KOMOMWHAINI;



-IIPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ U1 BBIYMCICHHUS OTHOLICHHI,
pPacCTOSHUU U YIJIOB;

-CTPOUTDH CEUYECHHSI MHOTOIPAaHHUKOB U U300pa)kaTh CEYEHU TEJl BpallEHUs,
-UCTOJb30BaTh  NMPUOOpPETEHHBIE 3HAHWUA U YMEHUS B  MPAKTHUECKOU
NEATEIbHOCTH U TOBCEIHEBHON JXM3HM JUISl WCCIEIOBaHUS (MOJEIUPOBAHUSA)
HECJIOKHBIX MPAKTUYECKUX CUTyallMii Ha OCHOBE M3Y4YEHHBIX ()OPMY] U CBOWCTB
duryp;

-BBIUMCJICHUS JJIMH, IUIOWAZell 1 00BEMOB peallbHbIX OOBEKTOB IPHU PELICHUU
OPAKTUYECKUX 3a/ay, UCHONb3ysl MpU HEOOXOAMMOCTH CHPAaBOYHUKU U
BBIYHCIIUTEIIBHBIE YCTPONCTBA;

-IpUOOPETEHUsT NPAKTHUYECKOTO OIbITa JIESITEIbHOCTH, MPEAIIeCTBYIOEH

npoQeccuoHaIbHOM, B OCHOBE KOTOPOM JIEKUT JaHHBIA y4eOHBIA IpeaMer.

1.4. Ilepeuenn popmMupyeMbIX KOMIIETEHIIMM:

OOyuaronuiics AoKeH 00J1aaTh OOIMMMHU KOMIIETEHIMSIMU, BKIIFOUAIOIUMU
B ce0s1 CHOCOOHOCTb:

OK 1. TlonumaTh CYIIHOCTh M COLMAIbHYIO 3HAYMUMOCTH CBOEU Oymyiiiei
npodeccun, MPOsIBIATH K HEW yCTOWYUBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIHLHOCTh, BHIOMPATH THIIOBBIC
METOJIbI M CIOCOOBI BBIMOJTHEHUS TPO(ECCHOHATBHBIX 3a/lad, OIEHWBATH HUX
3(PEeKTUBHOCTH U KAaYECTBO.

OK 3. Ilpunumath perieHus: B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYALUAX U
HECTHU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK W UCIIONB30BaHUE UH(POPMAIUU, HEOOXOIUMOM
11t 3O (PEKTUBHOIO BBIMOIHEHUS! MPOdECCUOHANBHBIX 3a7a4, TPo(heCCHOHATBHOTO
U JIMYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonp3zoBaTh MHGOPMAIMOHHO-KOMMYHHUKAIIIOHHBIE TEXHOJOTUU B
npodeccuoHaTbHOMN NeATETEHOCTH.

OK 6. Paborats B KOIJIEKTHBE W B KoMmaHie, 3(HPEKTUBHO OOMIATHCSA C
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KOJUIEraMH, pyKOBOZCTBOM, MOTPEOUTEISIMHU.

OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a paldOTy YJIEHOB KOMAaHJbI
(MOAYMHEHHBIX ), 32 PE3YJAbTAT BHIMOJIHEHHUS 33IaHUi.

OK 8. CamocrosiTenbHO oOmpeAeNsITh 3adaud  Npo(EecCHOHATBHOTO H
JMYHOCTHOI'O PAa3BUTHS, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBAThH
MOBBINICHNE KBATHU(UKAIIAH.

OK 9. OpueHTHpoBaThCs B YCIOBUSX YaCTOM CMEHbI TEXHOJOTMH B

npodeccuoHaIbHOMN 1eATeTbHOCTH.

1.5. Pexomenayemoe KOJIMYECTBO YACOB HA OCBOEHHUE Padoyeil MPporpaMmmbl
yueOHou qucuuminnbl (mo ®I'0C):

MaxkcumanbHasi yaeOHas Harpys3ka oOyqarorierocst 435 yaca, B TOM YHCJI€:
- oOs13aTenbHAs aynuTopHas ydeOHas Harpys3ka 290 gacos,

- camocTodTelbHass padbora oOydaromnierocst 145 yacos.

10



2. CTPYKTYPA U COJEP)KAHUE YYEFHOM JUCIHUILJIUHBI

2.1. O0bem yueOHOI JUCHUIUINHBI U BHAbI y4eOHOH padoThI

- Oo6bem
Bup yueOHoi padoThI
4acoB
MakcumanbHas yyeOHasi Harpy3Ka (Bcero) 435
Oo0s13aTesIbHA"A ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 290
B TOM YHCJIE:
JIEKIINHU 194
MPAKTUYECKUE 3aHATHSI, B TOM YHCIIE: 96
MPAKTUYECKUE PAOOTHI 74
IIPOBEPOYHBIE PAOOTHI 22
CamocTosiTesibHasi paboTa o0yualoiierocsi (Bcero) 145
B TOM YHCIIE:
[Touck nuTepaTyphl, UCTOYHHUKOB M odopmieHHe pedepaTos, 92
JIOKJIa/I0B
[TonOop u penieHue 3a7a4 Ha 3aIaHHBIE TEMbI 43
Brinonnenue rpaguueckux padot 10
[TpomexxyTounas atrTectanus B 1 cemectpe B (popme sK3aMeHa U UTOTOBas
aTTecTaius Bo 2 cemectpe B hopMe dK3aMeHa

2.2. TemaTH4eCKUI MJIaH U cOJepP KaHUe JUCHHUILIMHBI

TemaTndeckuid TiaH W cojep)KaHWe Y4eOHON NHUCIMIUIMHBI COCTaBJICHBI C
Y4ETOM KaK CaMOCTOSITEJIbHOTO €€ 3HAUE€HUS, TaK U C YUETOM TOr'0, UYTO MaTeMaTHKa
ABJISIETCSl MPEIUIECTBYIONIEH UCHUIUIMHON JJii MHOTMX HPO(ECCHOHATBHBIX
JOUCLUUIUIMH, B KOTOPBIX MPUMEHSIOTCS COOTBETCTBYIOLIME 3HAHUS M YMEHUSA IJIS
pemienus mnpodeccuoHaNbHBIX 3amad. B wactHocTH, ¢ y4yeToM mpoduis
oJly4aeMoro npoecCUOHANbHOrO 00pa30BaHUsA MPOU3BENCHO pacIpeeieHue
YacoB Ha M3YYEHUE U CaMOCTOSTENbHYIO padOTy MO pasjenaM, MpeACcTaBICHHBIM

HIWKE (Hampumep, OcCOOBbIM aKIEHT CHAeJlaH Ha NpeoOpa3oBaHUE YHUCIOBBIX U
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OYKBEHHBIX BBIPQKCHHI, pad0Te CO CTENEHIMH U KOPHSAMU, U3ydeHHE QYHKIUH, 1X
CBOMCTB M TpaukoB, MpeoOpa3oBaHUIO IPAPUKOB, TPUTOHOMETPHUH, KOMILIEKCHBIM
yuciaMm (0co00 HEOOXOIMMBIM B MpOo(ecCHOHATBLHOM Y4eOHOM IMKIIE), Hayajgam
MaTeMaTUYECKOro aHalu3a U T.A.). TakuM o0pa3om, mporpamma OpHEHTHPYET Ha
OPUOPUTETHYIO POJIb  TMPOIECCYaNbHBIX  XapaKTEPUCTHUK y4eOHOW  paboTHI,
3aBUCSIIUX OT Mpouiisi MpodecCHOHATBbHOM MOATOTOBKH, aKLIEHTUPYET 3HAUCHUE
NOJYYEHUs] OMNbITa HCIOJb30BAaHUS MaTeMAaTUKHM B  COJEPXKATENIbHbIX U
npoeCCUOHAIBHO 3HAYMMBIX CHUTYyallUsiX [0 CpaBHEHUIO C (OpMaJbHO-

YPOBHEBBIMU PE3YIbTATUBHBIMU XaPAKTEPUCTUKAMH O0yUEHUS.

O6bem
HaunmenoBaHue pa3aejioB U TeM
4acoB

Pa3nen 1. UncsioBble M OyKBeHHbIe BbIPAKEHHU S 10
Pa3nen 2. CTeneHu U KOpHH 12
Pa3nen 3. ®ynkuun. Ux cBoiicTBa U rpaduku 16
Pa3nen 4. [loka3zaTenbHas u torapugmudeckas pynknus. Ux cBoiicTBa U rpadpuku. 38
IToka3aTesibHbIE H JOrapu¢MuyecKue ypaBHeHHs1 i HePaBeHCTBA

Pa3nen 5. Tpuronomerpust 53
Pa3nen 6. Hauana matemMaTH4yeckoro aHaausa. 102
Pa3znen 7. YpaBHeHHs1 H HEPABEHCTBA, CUCTEMbI YPABHEHUH M HEPABEHCTB 36
Pa3nen 8 I'eomeTpus Ha MUIOCKOCTH. 22
Paznen 9. [IpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 25
Pa3nen 10. MHOrorpaHHMKH 25
Pa3nen 11. Tena Bpamenns. 9
Pa3nen 12. U3mepeHusi 00beMOB TeJl W IUIOIIAJHM X MOBEPXHOCTH. 20
Pa3nen 13. KoopauHaThl M BEKTOPBI B IPOCTPAHCTBE 17
Pa3nen 14. KomniiekcHble yncsia 20
Paznen 1S. MHoro4/1eHbl 14
Pa3nen 16. JiieMeHTbI KOMOMHATOPUKH, CTATUCTHKH M TEOPHH BePOSITHOCTEH 16
HUTOrO 435
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(0OK)
Pasneu 1. UncnoBble u OyKBeHHbIE BbIPpAKeHUS 10
Temal.1 Ienble, parnoHanbHbIE U IEUCTBUTEIIbHbBIE [enble, paliioHaNIbHBIE U IEUCTBUTEIBHBIE YKUCIIA U IGUCTBUS C HUMH. 5 2 12
qrcia Apudmernyeckue BbIpaKeHHUs. ’
Tema 1.2 Apudmernueckre BhIpaKEHHSI. Apudmernueckue BeipaxkeHus. [IpeobpazoBanue aprudmMeTHuecKux 5 2 12
IIpeoOpazoBanne apupMeTHIECKIX BBIPAKEHUH BBIp)KEHUI ’
JenuMocTs nenbix uncen. Jlenenue ¢ ocratkoM. Pelienue 3aiad ¢ 5 2 236
LEOYNCICHHBIMU HEU3BECTHBIMU. ”
Tema 1.3 JlenuMoCTb HENBIX YUCEN [Tpaktuueckas padbora Ne 1 UncnoBsle 1 OyKBEHHBIE BHIPaKECHHUS 2 2 4,6,8
CamocrosTenpHas padotaNel CpaBHenus (paboTa ¢ IuTepaTypoil, 5 1 5689
odopmIIeHHE OKIIaaa) e
Pa3zpnen 2. CTeneHnn U KOpHU 12
CreneHb ¢ pallMOHATILHBIM TTOKa3aTeeM U ee cBoicTBa. [loHsTHE O cTeneHn
Tema 2.1 Ctenenu ¢ pa3IUYHBIMU OKA3aTEISIMU U . . N
N C JCUCTBUTENBHBIM NOKa3aTejaeM. CBONCTBA CTENECHU C ACHCTBUTEIbHBIM 2 2 1,98
JIEUCTBUS ¢ HUMU
MoKa3aTesieM.
Tema 2.2 KopHu 1 uX CBOHCTBa Kopens cTenienn n > 1 u ero cBocTBa. 2 2 2,3
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Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 2.3 [IpeobpazoBanne BEIpAKCHUN, COIEPIKAIIIX N
[IpeobpazoBanue BEIpaKEHUH, COACPIKAIINX CTCIICHH U KOPHU. 2 2 8,6
CTETIeHH U KOPHU
[Ipaktuueckas padora Ne 2 IIpeoOpa3zoBaHust BEIPaKEHHH, BKIIOYAOIINX
apu(pMeTHIECKUe OTIepalluy, a TAKXKE OTePallii BO3BEICHHS B CTETICHb, 2 2 3,45,6,8
TOKAECTBEHHBIE IPEOOPA30BAHUS
[TpoBepounas padora Nel 2 2 3,2,8,9
CamocrositensHast pabota Ne 2 @opMyIbl COKpaIeHHOTO YMHOKEHUSI.
CaoiicTBa KOpHEH U cTenenei. (padoTa ¢ TUTEpaTypoi, MoAOOp U pelIeHne 2 1 1,358
3aIaHu{ HA UX IPUMEHCHUE)
Pazpen 3. ®ynknuu. Ux cBoiictBa u rpaduxn 16
Oynknnu. O6macTh ONpeeIeHns 1 MHOKECTBO 3HaueHn. CBOHCTBa
Tema 3 .1 Onpenenenue Gpyakunn. O6mactb (YHKLHMIT: MOHOTOHHOCTB, YETHOCTh U HEYETHOCTD, IEPUOIUIHOCTD,
oTpesieNieHns U MHOXeCTBO 3HaueHui. CBoiicTBa oTrpaHM4YeHHOCTb. [IpoMexyTKH Bo3pacTaHus U yObIBaHHS, HAaHOOJIbIIIEE U 2 2 2,8
GbyHKIUIN HavMeHbIIee 3HAYCHUS, TOUKH SKCTpeMyMa (JIOKJIBHOI'O MaKCUMyMa U
muHnmyMma). I'paduk QyHrumm.
ITpaxtnueckas padora Ne 3 Iloctpoenue rpadhukoB GyHKINHI, 3aJaHHBIX
Tema 3.2 Iloctpoenue rpaduKos. P P P pad by ’ 2 2 34
Pa3IMYHBIMU CIIOCOOAMH.
Tema 3.3 Onpenenenne crenenHon ¢pyHkimn. Ee Crenennas (GyHKIHS ¢ paliOHATFHBIM MTOKa3aTelleM, € CBOMCTBA U rpaduK. 2 2 289
CBOIICTBa U rpaduK. [IpeobpazoBanue rpadukoB. o
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Dopmu

YpoBen
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
B3anmuo o6pathble pyHkuun. Obnacts onpenenacHus 1 001acTh 3HAYCHUH
Tema 3.4 O6patHas ¢pyskimsa. O6IacTh onpeaeneHus u ) O0P by > onp
N N obparHol GyHKImH. ['paduk oOpaTHOH hyHKUINH, TpeoOpazoBaHue
o0xacTb 3HaueHuil oOpatHON GyHKIMHK. ClioKHAS . 2 2 9,8,
(byHKIIA (KOMIIO3HIT) rpadMKOB, CHUMMETPHS OTHOCUTEIBHO NpsiMoil y=x. Haxoxnenne pyHximy,
Y oOpartHO# naHHOM. CioxkHas QyHKIMs (KOMIO3HLUS QYHKITHIA).
Tema 3.5 IToctpoenue u npeodpazoBaHue rpaduKoB. [Toctpoenue u npeoOpa3zoBaHue rpagUKoOB. 2 2 3,4
[Ipaktnueckas padora Ne 4 [IpeoOpazoBanue rpaduKoB: NapaieIbHbIH
MEPEeHOC, CAMMETPHSI OTHOCUTENIFHO OCei KOOPJMHAT M CUMMETPHUS 2 2 1,2,8
OTHOCHUTEJILHO Havyajaa KOOPAUHAT, CHMMETPHS OTHOCUTEIBHO MPSIMOI y=X
CamocrositensHas padota Ne 3 BepTukansHbie U TOPU30HTAIEHBIC 12354
acuMNTOTHI rpadukoB( paboTa ¢ IUTepaTypor U ANEKTPOHHBIMH 2 1 B
HCTOYHUKAMH, 0()OpMIICHHE TOKIAAa).
CamocrostensHas padora Ne 4 [Toctpoenue u npeodpazoBaHue rpaduKOB
aIIeMeHTapHBIX QyHKIMH.(paboTa ¢ pa3IMYHBIMU UCTOYHUKAMH, TIOA00D H 2 1 3,458
MOCTpOEHUE TPa(PUKOB ITEMEHTAPHBIX (PYHKIIHHN)
Pasnex 4. [loka3zaTeasHas u Jorapupmuyeckas pynknus. Ux cpoiictBa u rpaguxu. IlokasarenbHble H Jorapugmuyeckne 38
YPABHEHMS U HepaBeHCTBa
Tema 4.1 [lokaszarenbHas (QyHKIHS, €€ CBOWCTBA U [Moka3arenbHas GpyHKIMS (IKCTIOHEHTA), €€ CBOMCTBA U rpaduK. 5 2 912
rpaduk. [IpeobpazoBanue rpadrka nmokazaTenbHONU (yHKITHH. e
Tema 4.2 [IpeoOpazoBanue nokazaTenbHbIX BelpakeHnii | [IpeoOpazoBanue Moka3aTebHBIX BEIPAKEHUH 2 2 3,48
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 4.3 [lokazarenbHble ypaBHEHUS Pemenne nokazarenbHBIX ypaBHEHUI 2 2 2,3
Tema 4.4 IlokazarenbHble HEPABEHCTBA Pemenne nokasareabHBIX HEPABEHCTB 2 2 1,2
[IpakTrueckas padora Ne 5 Pemenne nokasarenbHBIX YpaBHEHUH U
HepaBeHCTB. Vcnonb3oBaHue CBOHCTB U rpadukoB pyHKIMI MPU peLICHUN 2 2 3,489
MOKa3aTeJIbHBIX YPAaBHEHUI U HEPABEHCTB.
Tema 4.5 Jlorapudm unciaa. OCHOBHOE Jlorapudm ymncna. OcHOBHOE Jiorapu(PMHUUYECKOE TOKACCTBO. [lecITUIHbBIN 1 5 2 198
JTOTapUOMHUIECKOE TOKIACCTBO. HaTYypaJbHBINA JTIOTapUPMBI, YHCIIO €. e
Tema 4.6 Cpoiicta norapudmos. JlorapupmupoBanne | Jlorapudm npousBeneHus, 4aCTHOTO, cTeneHn. CBOHCTBa Torapu(MoB. 2 2 234
Y IOTCHIIUPOBAHUE JlorapudmMupoBaHue 1 MOTCHITUPOBAHKE "
Tema 4.7 IIpeobpazoBanue BEIPaKEHUH, BKITIOYAFOIIUX N
ITpeoOpa3oBanus BEIpaXKEHUH, BKIOYAIOIINX apu(METHIECKHE Ollepalyy, a
apugpMeTHIecKUe OTepallut, OTepaliyi BO3BEICHHS B
TaKXXe ONepali BO3BEICHHS B CTEIICHD U JorapudmupoBanus. Ilepexon x 2 2 2,389
cTerneHb u yorapupmuposanue. Ilepexon Kk HOBOMY
HOBOMY OCHOBAaHHIO.
OCHOBaHHUIO.
[pakTuueckas padora Ne 6 Berauciaenue norapuhmon 2 2 2,348
Tema 4.8 Jlorapudmudeckas pyHKIHS, €e CBOCTBA 1 Jlorapudmuyeckas pynkius, ee cBoiicta u rpaduk. [IpeodpazoBanme 5 2 9812
rpaduk. norapupMuiIecKkoil QyHKINY. e
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YpoBen Popmu
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
. (OK)
Tema 4.9 Jlorapupmudeckre ypaBHEHHS Jlorapudmudeckue ypaBHEHHUs 2 2 2,34
Tema 4.10 Jlorapupmudeckrne HepaBEHCTBA Jlorapudmudeckre HepaBeHCTBA 2 2 2,34
[IpakTiueckas padora Ne 7 Pemenue norapudMudecKkux ypaBHEHUHA 1
HepaBeHCTB. Mcnonb30BaHue CBOHCTB U rpadukoB QpyHKIMH MPH peleHnH 2 2 6,8,
JorapupMHUIECKUX ypaBHEHUM U HEPABEHCTB.
Tema 4.11 Pemenue nmokazarenbHbIX U
JorapuMUIECKUX ypaBHEHU U HEPABEHCTB. Pemenne nokazaTenbHBIX U TOTapUPMUYECKUX YPaBHECHUN W HEPABEHCTB.
[IpuMeHeHne MaTEMaTHIECKUX METOIOB VIS PEIICHMS [IpuMeneHne MaTeMaTHIECKIX METOIOB VISl PEIICHHSI COACPIKATEITHHBIX 2 2 2,348
coJiepKaTeNbHBIX 3a7a4 U3 Pa3IMuHbIX 00JacTel HAyKH | 3a7ad U3 pasiUyHBIX 00J1acTell HAyKU U IPAKTHUKH.
Y TIPaKTHKH.
[IpoBepounas padbora Ne2 2 2 2,89,3
CamocrostensHas padota Ne5 [loctpoenue u mpeoOpa3oBaHue rpaduka
MoKa3aTelbHOW QyHKIMH. (paboTa ¢ IUTepaTypoil, JIEKTPOHHBIMU 5 1 456
o0Opa3oBaTeIbHBIMU pecypcamMu, opopMIIeHHE JOKIIaa, COAePIKAIIEro o
MOCTpOeHHUe 1 peobpazoBanne rpaduka nokazaTeabHON (QyHKINN)
CamocrositenbHas padota Ne6 [Togbop u pemeHne nokazaTeabHbIX
YpaBHEHUH 1 HEPaBEHCTB.(paboTa ¢ pa3MUIHBIMU HCTOYHUKAMHU 2 1 45,6,
MHGpOPMAIUH, TIOJ00P U PEILICHUE 33 aHHi)
CamocrostenbHas padota Ne7 Iloctpoenue u npeoOpazoBanue rpaduka
norapudmugeckort pyHKImU.(padboTa B rpymime, padboTa ¢ pa3TuIHbIMU 5 1 4567
HCTOYHHUKAMH, TIOJI00P, IOCTPOCHUE B TPpeoOpazoBaHue mpuMepa rpaduka e
sorapuMUIecKoi GyHKITUH, CO3/TaHNE TIPE3CHTAITIH)
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
CamocrostensHas padota Ne§ Iloxbop u pemenne orapupmMuIecKux
ypaBHEHUI 1 HEpaBeHCTB(paboTa ¢ pa3IMIHBIMU HCTOYHUKAMHU, T0A00D 2 1 2,3,8
3aJaHuil, coepKalyX JorapupMUIECKUe YpaBHEHHSI U HEPABEHCTBA)
Pa3gen S. Tpuronomerpust 53
Tema 5.1 IlonaTue cuHyca, KOCUHYCa, TAHT€HCA,
CuHyc, KOCHHYC, TaHT€HC, KOTaHT€HC ITPOU3BOJILHOTO yria. Pannannas mepa
KOTaHTeHCa MPOU3BOJILHOTO yria. Panmuannas mepa 2 2 1,389
yra yria. CuHyC, KOCHHYC, TAHT€HC U KOTAHICHC YHCIIA.
Tema 5.2 IloHATHe cCUHYCA, KOCUHYCA, TAHT€HCA,
KoTaHreHca gyucia. OCHOBHBIE TPUTOHOMETPUYECKHUE OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 2 2 2,3
TOKAECTBA.
[TpakTuueckas padbora Ne 8 PemeHne TpUrOHOMETPUYECKUX BBIPAKEHHUH 2 2 2,348
Tema 5.3 ®opmysel npuBeaeHus. CHHYC, KOCHHYC U ®opmynsl npuBeneHus. CHHYC, KOCUHYC M TAHTEHC CYMMBI H Pa3HOCTH JIBYX 5 2 1239
TaHTE€HC CYMMBI U pa3HOCTH JBYX YTJIOB. YTIIOB. e
Tema 5.4 CuHyc 1 KOCUHYC ABOMHOTO yTa. CuHyC 1 KOCHHYC JBOMHOTO yIJIa. 2 2 2,34,
Tema 5.5 IIpeobpazoBanus CyMMBI .
o [IpeobpazoBanusi CyMMBI TPHTOHOMETPUYECKUX (QYHKIUIA B IPOU3BEICHUE U
TPUTOHOMETPUIECKUX (YHKIMH B TIPOU3BEICHUE U 2 2 2,34
HPOU3BEICHUS B CYMMY.
MPOM3BENICHUS B CYMMY.
[Ipaktuueckas padbora Ne 9 [IpeoOpazoBanusi TPUTOHOMETPUIECKUX 5 2 2,345,6
BBIPAXKEHHUM.
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Dopmu
Yposen efu)le
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b Py
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 5.6 Tpuronomerpuieckue GyHKIUH CUHYCA U .
N Tpuronomerpudeckre GyHKIINY CHHYCa M KOCHHYCa, MX CBOWCTBA H 1,2,6,8,9
KOCHHYCa, UX CBOWMCTBA U rpadUKu, IEPUOTUIHOCTD, S 2 2
- rpaduKH, NIEPUOAUIHOCTD, OCHOBHOW TIEPHO.
OCHOBHOM NEpHOJ,.
Tema 5.7 Tpuronomerpruieckue GyHKIMHA TaHTEHCA H N
. Tpuronomerpudeckre GyHKINY TaHTEHCA U KOTAaHTEHCA, X CBOMCTBA U 1,2,6,8,9
KOTaHTeHCa, UX CBONCTBA U Ipa)MKH, MEPUOMIHOCTD, N 2 2
. rpad UKy, NIEPUOAUMIHOCTb, OCHOBHOH IEPHOI.
OCHOBHOM NEpHOJ,.
Tema 5.8 I[IpeoOpazoBanue rpaguxoB .
beodp p Vd) [TpeoOpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (YHKIHN 2 2 1,2,6,8,9
TPUTOHOMETPUUECKUX (YHKIIMHA
[Ipaxtrueckas padora Ne 10 I[IpeobpazoBanus rpagukoB
TPUTOHOMETPUUECKUX (PYHKIHA: TapauIeIbHbIH IEPEeHOC, CUMMETPHS 5 2 2346
OTHOCHUTEIBHO OCEH KOOPAUHAT U CUMMETPHUSI OTHOCUTEIIBHO Havajla T
KOOpJIMHAT.
Tema 5.9 ApkcunHyc, apKKOCHHYC, apKTaHTEHC,
ApKcHHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHT€HC YHCIIa. 2 2 1,9,8,3
ApKKOTaHI'€HC YUCIIa.
[Ipocreiimue TpuroHomeTpuyeckue ypaBHeHusl. OCHOBHBIE IIPUEMBI
Tema 5.10IIpocreiinue TpUroHOMETPUIECKHE pelIeHus] TPUTOHOMETPHUYECKUX ypaBHEHUH. Vcnoap30BaHNe CBOMCTB U 2 2 23
YpaBHEHUS M UX PELICHUE. rpadUKOB TPUTOHOMETPHIECKUX (QYHKIMH TP PEIICHUH ’
TPUTOHOMETPUUECKUX YPABHECHHH.
[IpakTrueckas padora Ne 11 Pemenne TpuroHoMeTpHIECKUX ypaBHEHHIH 5 2 2367
Pa3JINYHbBIX TUIIOB. B
. IIpocreiimme TpuroHoMeTprdecKkrie HepaBeHCTBA. OCHOBHBIE IIPUEMBI
Tema 5.11 IIpocTeifiie TpUroHOMETpUIECKHE N
pelIeHus] TPUTOHOMETPUYECKUX HepaBeHCTB. M cronp30BaHe CBOICTB U 2 2 2,34
HEpPaBEHCTBA M UX pPELICHHE .
rpadukoB (GYHKLIHUHN IPU PEIIEHUH TPUTOHOMETPHUECKUX HEPABEHCTB.
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
[IpaxTrueckas padora Ne 12 PenreHns TpUTOHOMETPUICCKUX YPaBHEHUH H 5 2 2,3,4,8,9
HEpPaBEHCTB.
Tema 5.12 I'padudeckas unrepnperanus. [Ipumeps .
% I'paduueckas narepnperanus. [IpuMeps! QyHKIMOHAIBHBIX 3aBUCUMOCTEH
(YHKIIMOHABHBIX 3aBUCHMOCTEH (TPUTOHOMETPHYECKHX . 2 2 1,2
. (TpuroHOMeTpUUECKUX (HYHKLMIT) B peabHBIX IPOLEccaxX U SIBICHHSX.
(yHKIHIT) B peaNbHBIX MPOIEccax U SBICHUSIX.
1,2,3,8,9
[IpoBepounast padoTa Ne3 2 2 e
CamocrostenbHas padora Ne9 @opmMyIel TOJIOBUHHOTO yria. Beipaxenwne
TPUTOHOMETPUYECKUX (PYHKLUH Yepe3 TaHreHC MOJOBUHHOTO apryMeHTa. 3 1 2,345,6
(paboTa ¢ pa3IMYHBEIMHU UCTOYHUKAaMHU, oopMiIeHHE pedeparTa, IIakaTta oT 7
TPYIIIbI)
CamocrositensHas pabota Nel0 ITonbop u pemenue 3ananuii Ha
npeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIpAKEHUH.(paboTa ¢ pa3IuyHbBIMH 23456
HMCTOYHHUKAMH, TTIOA00P U pEIIeHNE 3a1aHnuil Ha IpeoOpa3oBaHue 2 1 ' ’7’ '
TPUTOHOMETPUYECKUX BBIPAKCHUH, CO3IaHNE TTaKeTa 3aJaHui OT OAHOM ’
TPYHIBI IS pEIIEHUs] IPYTOr TPYTIOif)
CamocrositenbHas padota Nel 1 [IpeoOpaszoBanue rpadukos
TPUTOHOMETpHUCCKHX (HYHKIWH. PacTspkeHue U cokaThe BIOJb OCEH 4 1 67
KoopAuHaT.(paboTa ¢ TUTepaTypoil, SIEKTPOHHBIMU 00pa30BaTENbHBIMH '
pecypcamu, opopMIICHHE TOKIaa, IPE3CHTAITUN OT TPYIIIHI)
CamocrosTenbHas padota Nel2 OOpaTHBIE TPUTOHOMETPUIECKUE (DYHKITUH.
Ux cBoiicTBa u rpaduku.(paboTa ¢ TUTEPaTypOil U ANEKTPOHHBIMU 4 1 6,7,8
HCTOYHHMKaMH, oopMmiIeHUe pedepara)
CamocrositenbHas padota Nel3 [Togbop u perieHre TpUTOHOMETPHUYECKHX
ypaBHEHUH 1 HEpaBeHCTB(padoTa ¢ pa3IMYHBIMUA UCTOYHUKAMH, TIOA00p U 4 1 6,7,8
pelleHye 3alaHUi Ha PELIEHNE TPUTOHOMETPUYECKUX YPABHEHUH U
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Dopmu
Yposen efable
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b Py
HanMeHoBaHHue pa3/iesioB H TeM KOMIIeT
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
HEPaBEHCTB)
Pasnmes 6. Hauyasa MmaTeMaTH4eCKOro aHAIu3a. 102
[TonsiTHe o npezene nocnenoBareabHOCTH. CyliecTBOBaHHUE IIpeesa
Tema 6.1 IlonsTHe 0 npenese nocaea0BaTeENbHOCTH. P N y el
MOHOTOHHOM OTpaHMYEHHOH MOCJIEA0BATENBHOCTH. J{JTMHA OKPYKHOCTH U
Beckonedno yObIBaromiasi reoMeTpuyecKas porpeccus [ 2 2 1,2,
U ee cYMMA IUIOIIA/Ib KPyTa KakK MpeJielibl HoCIen0BaTeIbHOCTeNH. beckoneuHo
Y yObIBatolIas reoMeTpUIecKast IPOrpPecchs U ee cymma
Tema 6.2 IIpenen pyHkINU Ha OECKOHEYHOCTH. .
[penen pynxmpm Ha 6eckoHeunoctd. [lonarue o npeaene pyHKINN B TOUKE.
[MonsiTie o npeaene GpyHkuuu B Touke. [loHsTHE O 2 2 1,29
[TonsiTHE 0 HETIPEPBIBHOCTH (DYHKIIMH.
HETPEePBIBHOCTH (DYHKINH.
[Mpaktuueckas pabora Ne 13 Beruucnenue npenenos GpyHKIHHA. 2 2 2,34
Tema 6.3 [TonsiTHe TPOU3BOTHON QYHKIIHH, [MonsiTHe 0 PON3BOHON PyHKIMHM, QU3NIECKUI U TEOMETPUIECKUI CMBICI 5 2 234
(U3NUECKUIA M TEOMETPHYECKHUIA CMBICIT IPONU3BOIHOM. MIPOU3BOJHOMN. ”
Tema 6.4 [Ipon3BoIHBIE CYMMBI, Pa3HOCTH
P A Y P ’ [IponsBoHbIE CyMMBI, pa3HOCTH, TPOU3BEACHUSI U YaCTHOTO 2 2 2,348
MPOU3BEICHHUS U YACTHOT'O
Tema 6.5 IIpon3BoIHBIE OCHOBHBIX 37IEMEHTaPHBIX .
> P A p [Tpou3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH. 2 2 2,346
(yHKIIHA.
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Dopmu
Yposen eII\)u)le
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b Py
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
[Mpaktudeckas pabora Ne 14 Beraucnenne nponu3BoOIHBIX 2 2 6,8,9
Tema 6.6 YpaBHeHue KacarenbHOU K Tpaduky QyHKIMH. | YpaBHEHUE KacaTeIbHOH K rpaduKy QyHKIIUH. 2 2 1,2,3
Tema 6.7 Bropas nponsBoHast. Bropas npousBoaHas u N
pas Tip A pas p A Bropas npousBoaHas. Bropas nponsBoaHas u ee GU3NUECKUI CMBICIT. 2 2 9,2,3
ee (PU3NUECKUIl CMBICII.
[IpakTrueckas padora Ne 15 Beraucnenune mpon3BOIHBIX PYHKINI 5 2 4238
Pa3IMYHBIX TIOPSIIKOB. e
Tema 6.8 Vcnosib30BaHu€e MPOU3BOAHBIX MIPHU PEIICHUHU N
. Hcnonb3oBanre NPOU3BOAHBIX MPH PEIICHUH YPAaBHEHUH W HEPABEHCTB,
YpaBHEHUH U HEPABEHCTB, TEKCTOBBIX, (PU3NIECKUX U 2 2 1,289
TEKCTOBBIX, (PU3NYECKUX U TEOMETPHUUECKHUX 3a1a4
reOMEeTPUYECKHX 33134
2,3,6,8
[TpoBepounas padorta Ned 2 2 ' é ™
Tema 6.9 VccnenoBanre QyHKIMIA HAa MOHOTOHHOCTh ¢ | MccnenoBanue GyHKIUI HAa MOHOTOHHOCTD C TIOMOIIBIO TIEPBOM 2 9 123
TTOMOIIBIO TIEPBOH TIPOU3BOTHOM. TIPOW3BOIHOM. o
Tema 6.10 VccnenoBanue GyHKINH HA SKCTPEMYM C UccnenoBanue QyHKIMN Ha SKCTPEMYM C MIOMOIIBIO TIEPBOM U BTOPOM 5 2 123
TTOMOIIBIO TIEPBOI ¥ BTOPO# MPOU3BOTHOM. TIPOW3BOTHOM. o
Tema 6.11 Touku nepern6a. BeIyKiI0CTh U BOTHYTOCTb.
p y y Touku neperuba. BrITyKIIOCT M BOTHYTOCTb. ACHMITOTHI TPad UKOB. 2 2 2,34
AcCHUMITTOTHI TPaQHUKOB.
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 6.12 [IpumeHeHre TPON3BOTHON K HiccaenoBannio | [IpuMeHeHne Iponu3BOIHOM K UCCIIEAOBAHNIO (DYHKIIMHA W TIOCTPOCHUIO 5 2 2,3,4,8,
(GYHKUUI ¥ TOCTPOSHHUIO TPaPUKOB (QYHKITHIA. rpaduKoB QyHKIHUH. 9
[Ipaxtrueckas pabora Ne 16 MccnenoBanne QpyHKIHIA ¢ TTOMOIIBIO 5 2 236
MPOU3BOIHON U OCTPOEHHUE TPAPHUKOB (HYHKIIUH. ”
Hcnonp3oBaHne NponU3BOAHBIX NIPU PELICHNH (PU3NUECKUX U
Tema 6.13/cnonbp30BaHKe NPOU3BOAHBIX P PELICHUH | TEOMETPUYECKUX 3aay, HaX0KICHUH HAaHOOIBIINX ¥ HAMMEHBIINX 12345
(hM3UYECKHX, TECOMETPUICCKUX 3a/1a4 M MPUKIIATHBIX 3HaueHui. [IpuMepbl UCTI0JIb30BaHUS POU3BOTHOM IS HAXOXKIECHUS 2 2 R
3a7a4y Ha HaX0XKJCHHE HAWITYUIIEro peleHHs. HaMJIYYIIero peleHus B MPUKIaIHbIX 3aJadax. HaxoxeHne ckopocTu Ajist
rporiecca, 3aanHoro GopMyIIoi wim rpaduxom.
2,3,6,8
[IpoBepounas padora Ne5 2 2 ' é ™
Tema 6.14 [1epBooOpa3nast. [IpaBuiia BeIYMCICHHS
[lepBooOpa3zHas. IlpaBuna Beruncnenus neppoodpasHeix. IlepBooOpasneie
nepBooOpa3HbIx. [lepBooOpa3HbIe 3NIeMEHTapHBIX . 2 2 1,2,3
o JJIEMEHTApHBIX (QyHKIMI.
(GYHKITHH.
Tema 6.15 [lonatue HeonpeaeneHHOTO UHTErPaa, [TonsTHE HEONPENEIEHHOTO HHTETpalla, CBOMCTBA HEONIPENAETIEHHOTO 2 2 1,2,3,8,9
CBOIICTBa HEOTIPEIENIEHHOT 0 UHTETpaa. WHTErpaja.
Tema 6.16 Brruncnenue HeonpeaeneHHOr0 HHTErpajia
Brruncnenre HeonpeneleHHOTO HHTETpajia METOIOM HETIOCPEICTBEHHOTO
METO/IOM HEIOCPEACTBCHHOI'O HHTEIPUPOBAHUS 2 2 2,8,9
WHTETPUPOBAHUS H METOJIOM I0JICTAHOBKH.
METO/0M IOJICTAHOBKH.
[pakTrueckas padora Ne 17 BrruucicHre HEONPEAEICHHOTO HHTErpaIa. 2 2 2,3,8
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Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HanMeHoBaHHue pa3/iesioB H TeM KOMIIeT
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 6.17 [lonsTre 06 onpeaeneHHoM uHTETpasie U ero | [loHATHe 00 ompemeneHHOM HHTETpaie u ero cBorictea. @opmyna HeroToHa - 5 2 238
cBoiictBa. ®opmyna HetoToHa - JleiiOHu1IA. JleiiOnuma. "
Tema 6.18 Beraucienue onpeaeieHHOTO HHTErpaia BrrunciieHue ornpeeeHHoTo HHTerpaia METOI0M HENOCPEICTBEHHOTO 5 2 2389
METOJIOM HENOCPEICTBEHHOTO UHTEIPUPOBAHUS HUHTErPUPOBAHUS B
Tema 6.19 Beruncnenue onpeaeieHHOTO HHTErpaia
BrrurcieHue onpeeseHHOT0 HHTErpajia METOIOM MOJICTAHOBKU 2 2 2,389
METOOM TOJICTAHOBKH
2,34,6,8
[IpaxTnueckas padora Ne 18 Beruucnenue onpeeseHHOro HHTerpaia 2 2
Tema 6.20 ['eomeTpuuecknii CMBICII OTIPEAETIEHHOTO I'eomeTpuueckuil cMbIC ONpeneneHHoro uurerpana. Ilnomans 5 2 123
unTerpana.llnomane KpUBOIMHEHHON TpaneLyHu. KPUBOJMHEHHON TpamneuH. o
. 2,345,
[Tpaktuueckas pabora Ne 19 Brruncnenune miomianeii miockux Gpuryp 2 2 6
Tema 6.21 [Ipumepsl npUMeHeHUs UHTErpajia B Gu3uKe
PUMEpEL TP p ¢ [Tpumeps! prMEHEHHs HHTETpasa B (PU3UKE U TE€OMETPHH. 2 2 8,9
U T€OMETPHH.
IIpoBepounas padora Ne6 2 2 2,3
CamocrostensHas pabora Nel4 Teopemsl 0 pesennax mocaea0BaTeIbHOCTEH. 34567
[Tepexon k pemenaM B HepaBeHCTBaAX. (paboTa ¢ pa3IMIHBIMA HCTOTHHKAMH, 4 1 ' ’8’ '
odopMIIeHUE TOKIIAA) '
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Yposen Popmn
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b pyembie
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
i (OK)
CamocrositenbHas padota Nel5 [loBenenue ¢pyHkuunii Ha OECKOHEUHOCTH.
Acumnrotsl. ['paduku npoOHO- nuHEHHBIX QyHKIHKA(paboTa ¢ pa3InYHBIMU 3 1
WCTOYHHUKAMH, OOPMIICHHUE JTOKIIaza)
CamocrostensHas padora Nel6 OCHOBHBIC TEOPEMBI O HEPEPBIBHBIX 3 1
¢ynkuusx.(padota ¢ murepaTypoi, opopmieHue pedepara)
CamocrositenbHaast padota Nel 7Tabmuna nuddepenuupoanus u 5 1
MPOM3BOIHBIX QYHKIMIA(paboTa ¢ MuTepaTypoid, opopmiieHHe TabIHITHI)
CamocrostensHas pabora Nel8 IIpon3BoHEIE CIOKHOM B 00paTHOM 4 1
¢ysakmid. (paboTa ¢ IuTeparypoil, odpopmieHHe TaOIUIIH)
CamocrositensHas pabota Nel9 Beimykiocts pyHKInu. BepTukaipHbie u
TOPU30HTAIBHBIE AaCUMITOTHI TpaduKoB.(paboTa ¢ JINTepaTypoid, 4 1
3JIEKTPOHHBIMH 00pa30BaTeNbHBIMH pecypcaMu, opopmierne pedepara)
CamocrostenbHas pabora Ne20 IIpumeHeHre TPOU3BOIHON K UCCIICIOBAHUIO
¢yHKIMIA 1 TocTpoeHuto rpadukoB. MccnenoBanie Ha MOHOTOHHOCTD H 4 1
aKcTpeMyM. (paboTa ¢ pa3IMYHBIMU UCTOUHHMKAMHU, oopmiieHHe pedepara,
COJIepIKaIIero MpuMep MCCIEOBAHUS IO TeMe pabOTHI) 3’4’58’6’7
CamocrostensHas padora Ne21 Pemenne GU3NIeCKUX U MaTEMaTHICCKUX '
3a7a4y ¢ IOMOIIBIO MPOM3BOIHOM. (paboTa ¢ pa3IMYHBIMU HCTOYHUKAMH, 4 1
moa0O0p | pelIeHne 3aad 1mo TeMe padoThl)
CamocrostensHas padora Ne22 IToxbop u perneHre 3a1annii Ha HaXOXKICHHE
nepBooOpa3HbIX GYHKUUH. (paboTa ¢ pa3IMuHBIMU HCTOYHUKAMHE, IOA00p U 2 1
peIeHwe 3a/1a4 110 TeMe PabOThI)
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Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HanMeHoBaHHue pa3/iesioB H TeM KOMIIeT
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
CamocrostenbHas padora Ne23 Tabmnwia naTerpaioB(padoTa ¢ pa3TuIHBIMA 5 1
WUCTOYHUKAMHU, 0(OpMIICHHE TaOIHUIIbI)
CamocrostensHas padota Ne24 [Tonbop u pelieHue 3aaHnii Ha BBIYUCICHUE
OTIpeJIeNICHHBIX M HEOPECICHHBIX HHTETPaIoB(paboTa ¢ TUTepaTypoH, 4 1
AIEKTPOHHBIMH PeCypCaMu, IOA00p U pEelIeHUe 3alaHuil 110 TeMe PadOTHI)
CamocrosTenpHas padora Ne25 [TocTpoeHre W BEIYHCICHHUE TUTOTIAISH
wiockux uryp(padbota ¢ pa3InIHBIMU HCTOYHUKAMH, 0()OPMIICHUE TOKJIa/a, 4 1
COJEPKALIEr0 BEIYUCIUTENIBHBIE IPUMEPBI 110 TEME PAOOTHI)
Paspes 7. YpaBHeHNs1 M HepaBEeHCTBA, CHCTeMbl YPABHEHHI M HEPABEHCTB 36
Tema 7.1 PaBHOCHIBHOCTB ypaBHeHUH. Teopemsl 0 PaBHOCHIBHOCTE ypaBHEHU. TeopemMbl 0 paBHOCUIIBHOCTH YPAaBHEHUM.
PaBHOCHIBHOCTH ypaBHeHHH. O01mue MeToap! pemennss | OO1e MeToibl penleHus ypaBHeHui. Vcronbp30BaHne CBOMCTB U rpad)ukoB 2 2 1,29
YpaBHEHUH. (YHKIMIA IPH pelIeHIH ypaBHEHHI.
Tema 7.2 MppaunonanbHele ypaBHeHUs. Pemenue N
2 UppaunonansHble ypaBHEeHHA. PemieHne uppanioHaabHbIX ypaBHEHHUH. 2 2 2,3,
UppalMOHANBHBIX YPAaBHEHUH.
Tema 7.3 PaunonansHele ypaBHeHH. Pemenne o
2 PanmonanbHble ypaBHeHuUs. PelieHne panyioHalbHBIX YpaBHEHHH. 2 2 2,3
panroHAaNbHBIX YPaBHEHUH.
[Ipaktuueckas paborta Ne 20 Penienne panrioHanbHBIX U HPPAITHIOHATBHBIX 5 2 2,3,4,8,
ypaBHEHUH. 9
Tema 7.4 PaBHOoCHIEHOCTH HepaBeHCTB. JlokazaTenbcTBa | PaBHOCHIEHOCTE HepaBeHCTB. JlokazarenscTBa HepaBeHCTB. HepaBeHCTBO 0
HepaBeHCTB. OCHOBHBIC METOIBI PEIICHUS cpemHeM apu(pMETHIECKOM U CPEIHEM T€OMETPUIECKOM ABYX YHCEI. 2 2 1,2,3
paIMOHAIBHBIX ¥ HPPALlMOHATIBHBIX HEPABEHCTB. OcCHOBHBIE METO/IBI PELLIEHHSI pallMOHAIBHBIX M HPPALMOHATIBHBIX
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Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HanMeHoBaHHue pa3/iesioB H TeM KOMIIeT
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
HEPaBEHCTB.
Tema 7.5 Meron unrepBaiioB. M3o0paxenne Ha N
. o Merton uaTepBanoB. M300paxenre Ha KOOPJUHATHON TUIOCKOCTA MHOYKECTBA
KOOPJIMHATHOW IIIOCKOCTH MHOYKECTBA PEIICHUH o . 2 2 2,3,89
N pelieHuil ypaBHEHUH 1 HEPABEHCTB.
YpaBHEHUH W HEPABEHCTB.
[Ipaktuueckas pabora Ne 21 Penienne panroHanbHBIX U HPPAITHOHATEHBIX 5 2 2,3,6,8,9
YpaBHEHUH W HEPAaBEHCTB.
N CucreMsbl ypaBHeHUN. PaBHOCHIIBHOCTE cucTeM. OCHOBHBIEC IPUEMBI
Tema 7.6 CuctemMbl ypaBHEHHA U OCHOBHBIE TIPUEMEBI HIX o
PELICHHUSI CUCTEM YpaBHEHHI: MTOJICTAHOBKA, allre0paniecKoe CI0XKEeHHE, 2 2 2,3,6
penieHusi. PABHOCHIIEHOCTD CHUCTEM.
BBEJICHIE HOBBIX ITEPEMEHHBIX.
N Pemenne cucrem HepaBeHCTB ¢ OJTHOM TIepeMeHHOH. M300pakenue Ha
Tema 7.7 Pemienue cucteM HEPABEHCTB C OJHOMN o N N
Ny o KOOPJMHATHOW TUIOCKOCTA MHOXECTBA PEIIeHNH ypaBHEHUIN U HEPABEHCTB C
TIepeMeHHON. Perenne cucteM ypaBHEHHH ¢ IBYMS % 2 2 1,234
. JIByMsI IEPEMEHHBIMU U MX CHCTEeM. PelieHne cucteM ypaBHEHHI ¢ ABYMS
HEM3BECTHBIMH (POCTEHILINE THIIBI). N
HEM3BECTHBIMU (ITPOCTEHINNE THITBI).
o 2!314!51
[Ipaktuueckas pabora Ne 22 Pemienue ciucteM ypaBHEHUI U HEPABEHCTB 2 2 6
Tema 7.8 [IpumeHeHne MaTeMaTUYECKUX METOJIOB JIJIst [IpuMmeHeHne MaTeMaTUYEeCKUX METOJI0B JIsl PELIEHUsI COJIepKATEIbHBIX
pelIeHus coAep KaTeabHbIX 331a4 U3 PasIUIHbIX 3a]1a4 U3 pa3inIHbIX 00JacTel HayKH W NpakTuku. MHTepnperanus 2 2 1,2,3
obnacteil HAYKH U PAKTUKH. pe3ynbpTara, yueT peaqbHbIX OTpaHUICHUI.
Tema 7.9 YpaBHEHUS U HEPABCHCTBA, CHCTEMBI N
N VYpaBHEHUS 1 HEPABEHCTBA, CUCTEMBI YPAaBHEHUI U HEPABEHCTB B PA3IUYHBIX
YpaBHEHUH 1 HEPABEHCTB B Pa3IMYHBIX NPAKTUYECKUX 2 2 1,2,3
MPAKTHYECKUX 33]]a9ax 10 OTPACIIsIM
3aa9ax 1mo OTpacisiMm

27




Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
1,2,3,4,8
[IpoBepounas padota Ne7 2 2 9
1
CamocrtositensHas padota Ne26 [Tpuemsl perienns HppaoHaaIbHbIX
HepaBeHCTB. [log0op U peleHne uppanoHaIbHBIX HEpaBeHCTB.(padoTa ¢ 4 1
nuTepaTypoi, odopmieHue pedepara, mogo0p U pelieHue 3a1ad 1o TeMe
paboThI)
CamoctostenbHas padota Ne27 [Tonbop u perieHue cucteM JHHEHHBIX 23456
ypaBHeHuU#(paboTa ¢ TUTepaTypoil, INEKTPOHHBIMH pecypcaMu, Moa00p U 3 1 ' % é '
pelieHue 3a1aHui 1Mo TeMe padoThl) Y
CamocrositensHas padota Ne28 [lombop 1 perienne CUCTeM JIMHEHHBIX
HEpaBEeHCTB(paboTa ¢ TUTEepPaTypol, 3JCKTPOHHBIMH PeCypcaMu, moadop 1 3 1
pelieHue 3a1aHui 1Mo TeMe padoThl)
Pa3nen 8 I'eomeTpusi Ha MJIOCKOCTH. 22
Tema 8. 1 buccektpuca, MmenuaHa, BbICOTa Brrunciienne 6MCCEKTPUC, METUAH, BBICOT, PaINyCOB BIMCAHHON U
TpEYrojbHHKA, UX CBOMcTBaA. Pannyc BucaHHON U ONMCAHHOW OKpY>KHOCTEH. CBOHCTBO OMCCEKTPUCH! YIila TPEYTrOJbHHKA. 5 2 123
OIIMCAHHOW OKPY’KHOCTEH. POPMYIIBI TUIOIIAIH DopmyIIsl IWIOMAAN TPEyroibHuKa: (opMyia I 'epoHa, BeIpaKeHNE TUIOAAH "
TPEYroJbHUKA. TPEYroJbHUKA Yepe3 pajinyCc BIMCAHHON U OMMCAHHON OKPYKHOCTEH.
[Ipaktrueckas paborta Ne 23 Perenre 3a1a4 Ha COOTHOIIICHHE B 5 2 2346
NPSAMOYTOJILHOM TPEYTOJIbHHKE. Pelienne TpeyroibHIKOB. T
Tema 8.2 Y16l ¢ BEpIIMHON BHYTPH B BHE KPyTa, YIIIBI . N
o N Brruncnenue yrioB ¢ BEpIIMHON BHYTPH U BHE KPYTra, yrila MeXIy XOpJoi 1
MEXly XOpJoH U KacaTenbHoi. Teopema o .
.. | xacarenpHOH. TeopeMa o Ipou3BeIEHUH OTPE3KOB Xopa. Teopema o
MIPOM3BEIICHUH OTPE3KOB X0p/. Teopema o kacaTebHON . . . 2 2 1,2,3
o KacaTeJIbHOM U cekymieil. Teopema o cymme KBaipaTOB CTOPOH U TMaroHaei
u cexyieil. Teopema o cymMMe KBapaToB CTOPOH U
. napajjieaorpamMmma.
JraroHajeil mapauiesorpaMma.
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
BrincanHble u onucanHble MHOTOYTOJIbHUKH. CBOMCTBa M IPU3HAKH
Tema 8.3 BriicanHbIe U OMTMCaHHBIE MHOTOYTOJIBHHUKH.
. BITMCAHHBIX U OMUCAHHBIX YETHIPEXYTOJIBHUKOB. [ 'eoMeTpruiecKkue Mecta
CBoiicTBa U MPU3HAKU BIMCAHHBIX U OMUCAHHBIX . 2 2 1,2,8,9
Touek. Perrenne 3a1a4 ¢ HOMOIIBIO FEOMETPUUYECKUX NTPE0Opa30oBaHUN U
YeThIPEXYTOJIbHUKOB. ['eOMeTpruiecKrue MecTa TOUeK.
TeOMETPHYECKUX MECT.
[pakTrueckas padora Ne 24 Peienue 3aaay 2 2 2,3,6,
[IpoBepounas padora Ne 8 2 2 2,389
CamocrositensHas pabota No29 Teopema Uessl n Teopema Menenas.(pabora 5 1
C pa3IMYHBIMU UCTOYHHKaMH, oopmileHne pedepara)
CamocrosTenbHas padota Ne30 Hepa3pemmnmMocTh KJIacCHYSCKHX 3aja4 Ha 4 1 1,2,3,89
nmoctpoeHue.(padoTa ¢ pa3TMYHBIMA UCTOYHHKAMHE, OpOpMIIEHHE pedepaTa) 45,6
CamocrositenbHas padota Ne3 1 Dmwric, runepboiia, napadoia kak 4 1
reOMETPUYECKUE MECTa TOUYCK.
Paspeu 9. [IpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE 25
Tema 9.1 OcHoBHbIe TOHATHS cTepeoMeTpur. [Ipsimbie u | OCHOBHBIE MOHATHS CTEPEOMETPHHU (TOUKA, MpsMasi, MIIOCKOCTb,
IUIOCKOCTH B IPOCTpaHCTBE. B3anMHOe pacrionoxeHue npoctpancTBo).[IpsiMble u mIockocTH B mpocTpancTse. llepecekarommecs, 5 2 1238
NPSMBIX B IPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMH. napajijieNbHbIe U CKPEIIUBAIOIIUECS MPSIMBbIC. YTOI MEXIY NPSMBIMH B e
IlepneH quKyIISIPHOCTD NPSMBIX. npocTpaHcTse. llepneHAuKyIIpHOCTh NIPSIMbIX.
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Dopmu
YpoBen P
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HanMeHoBaHHue pa3/iesioB H TeM KOMIIeT
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 9.2 ITapamienbHOCTh U NEPIEHIUKYISIPHOCTD .
. N [TapamieapHOCTh U MEPIIEHANKYISIPHOCTD IPSIMOHN M IMIIOCKOCTH, IPU3HAKH U
MPSIMOM ¥ IJIOCKOCTH, IPU3HAKH U CBOMCTBA. Teopema o N 1,2,3,8,9
cBoiicTBa. Teopema o Tpex nepneHANKysIpax. [lepneHauKysap 1 HakIOHHas 2 2
Tpex neprneHIuKysipax. llepneHankyisp u HakJIOHHAs M
. K IJIOCKOCTH. YTOJI MEX]Ty MPSIMOMN M IMIIOCKOCTHIO.
K IJIOCKOCTH. YTOJI MEXJTy MPSIMON M TIJIOCKOCTHIO.
Tema 9.3 IlapannenbHOCTb IJIOCKOCTEMH,
HNEPIEHAUKYJIIPHOCTD IIJIOCKOCTEHN, IPU3HAKU U [TapannenbHOCTh MIOCKOCTEN, IEPIEHANUKYIIIPHOCTD IIJIOCKOCTEN, IPU3HAKH
CBOIcTBa. PaccTOSHMS OT TOUKH 0 MIOCKOCTH. U cBOMcTBa. PaccTosiHAA OT TOYKM [0 IUIOCKOCTH. PaccTossHEE OT psAMO 10 5 2 238
Paccrosnue ot npsmMoit 1o miockoctu. PaccrosiHue IUIOCKOCTH. PaccTosiHre MeX Ty napauleabHBIMU IIOCKOCTAMU. PaccTosHne ”
MEXIy MapajuleNbHBIMU IIOCKOCTSIMU. PaccTosiHue MEXIY CKpPEIIUBAIOIIUMHUCS IPSIMBIMHU.
MEXJ1y CKPEIIMBAIOIUMUCS NPSMBIMH.
Tema 9.4 JIByrpanHblid yroi, TUHEHHBIA yTOI N N
JIByrpaHHBIN Yo, JIMHEWHBIH YOI ABYTPAHHOTO yTJIa. 2 2 2,3,8
JIByTPaHHOTO YTJIa.
2,3,6,8,9
[IpakTnueckas padora Ne 25 Pemenne 3agau 2 2 B
Tema 9.5 IlapamrenpHOE TPOCKTUPOBAHNE.
[TapamrensHoe npoexkTupoBanre. OpTOroHaIbHOE MPOEKTUPOBAHHE. 2 2 1,2,3,8
OpToroHagpHOE NPOEKTUPOBAHME.
Tema 9.6 V300pakeHne NpoCcTpaHCTBEHHBIX (HUTYP. N3o0paxeHne MpoCTpaHCTBEHHBIX (QHUTYD. 2 2 2,3,8
2,368,
[Ipaktuueckas paborta Ne 26 Pemenue 3amau 2 2 9
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
CamocrositensHas padota Ne32 [TonsTre 06 akcuoMaTHIeCKOM crioco0e
MOCTPOCHUS reoMeTpHH.(paboTa ¢ pa3IMuHBIMU HCTOYHUKAMH, 0popMIICHUE 3 1
pedepara)
CamocrostensHas padora Ne33 M300pakeHre MPOCTPAHCTBEHHBIX YePTEKEH 3 1 1,2,34,5
(paboar ¢ pa3MUUHBIMU UCTOYHUKAMH, oopMiieHHe Tpaduyeckoii paboThl) 6,7
CamocrosTenbHas padora Ne34 ITnomanb opTOrOHATEHOM MPOSKIINN
MHOTOYTOJbHUKA. L[eHTpanbHoe mpoekTrpoBaHue. (padoTa ¢ pa3IHYHBIMH 3 1
HMCTOYHHUKaMH, 0(hopMIICHHE HOKIIana ¢ TpadmIeCKUMH BBIKIaIKaMH )
Paspmes 10. MHOTOrpaHHUKH 25
MuororpanHuky. Bepmmnel, pedpa, rpann MHOrorpanHuka. IIpencrasnenue
Tema 10.1 MHOrorpaHH#KH, ro d1eMEHTBI. om aBI/IinI:IX MHOF(E) aHHI/;KI;X ?TC,T paaz[ KyO (;IzTaa 0}121(33 u 2 2 2,31
[IpaBusIbHBIE MHOTOTPAHHUKH. P P Padp, kY0, AP, A P ”
HUKOCadp).
Tema 10.2 [Ipu3ma, ee 35eMeHTHI, O0KOBas
[Ipu3ma, ee ocHoBaHuMs, OOKOBBIC peOpa, BEICOTA, OOKOBasi TOBEPXHOCTb.
MOBEPXHOCTH NpU3MbL. Buas! npusm. [apannenenunen. 2 2 2,31
Ky6 [Ipsimast n HaknoHHas mpu3Ma. [IpasuneHas npusma. [lapannenenunen. Kyo6.
2,348,
[Ipaktuueckas padora Ne 27 Perrenue 3amgaq 2 2 8
Tema 10.3 [Mupamuna, ee 3eMeHTHI, OOKOBast [Mupamuna, ee ocHOBaHUE, OOKOBBIE pebpa, BBICOTA, OOKOBAs IIOBEPXHOCTb.
MOBEPXHOCTH. TpeyronpHas nupamuaa. Y cedeHHas TpeyronbHas nupamuaa. [IpaBunbHas nupaMuaa. Y ceueHHas TUpaMua. 2 2 1,23
nUpamMuIa. Cummerpuu B KyOe, B apajielenuIie/ie, B IpU3Me U MUpaMuJIe.
[IpaxTrueckas padota Ne 28 Penrenune 3amauq 2 2 2,3,6,

31




Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 10.4 Ceuenus MHOTOTpaHHUKOB. [locTpoeHme N
N Ceuenust MHOTOTpaHHUKOB. [locTpoeHne ceueHmit. 2 2 2,3
CEUCHHH.
[Ipaktuueckas 3amaga Ne 29 Pemienue 3a7a4 Ha TOCTPOCHHUE CEUEHUH 2 2 1,2,8
CamocrositensHas padota Ne35 MHororpaHHasie yritel. Beimykiteie
MHOTorpanHuku. Teopema Diinepa (paboTa ¢ muTeparypoi, ohopmiieHHE 2 1
TTOKJIa/1a)
CamocrostensHas padora Ne36 Paspeprka. PazBepTiu 45678
MHOTOT'PaHHHUKOB. (paboTa ¢ pa3InYHbBIMUA HCTOYHUKAMH, 0(OpPMIICHHE 3 1 " 9’ ’
rpapuuecKoii paboTHl M MOENel GUryp 1o pa3BepTKaM B IPYIIIE) '
CamocrostensHas padora Ne37 [ToHITHE O CHMMETPHHU B TIPOCTPAHCTBE
(ueHTpanbHas, oceBast, 3epKaibHas). (paboTa ¢ pa3nUYHBIMUA HCTOYHUKAMH, 3 1
odopMIIeHUE JOKIIaaa, TPE3ECHTAINH OT TPYIIIIHI)
CamocrostensHas padora Ne38 OceBbie cedeHUS U CEUSHUS TapaLIeTbHbIC
OCHOBaHUIO. DJUIUIIC, TUIepOoia, napadbona Kak cedeHus: Konyca.(pabora ¢ 3 1
Pa3IMYHBIMU HCTOYHHKAMH, OopMIIeHHE pedepara)
Paznen 11. Tena Bpamenns. 9
Tema 11.1 Tena u nosepxHocTH BpamieHus. Llwmaap u .
o Tena u noBepxHOCTH BpalieHus. L{IuamHap 1 KOHyC. Y CEUEHHBIN KOHYC.
KOHYC. Y ceueHHbI KoHyc. OCHOBaHHUE, BBICOTA, 2 2 1,2,3,8
OcHoBanme, BBICOTa, 00KOBas IMOBEPXHOCTH, 00pa3yroIas, pa3BepTKa.
O0KOBast MOBEPXHOCTh, 00pa3yromas, pa3BepTKa.
Tema 11.2 [llap u cdepa, ux ceuenus. Kacarenbnas
p u cepa, IIap u cdepa, ux ceuenuns. KacarenpHas IOCKOCTE K chepe. 2 2 1,2,3,8,
IDIOCKOCTH K cdepe.
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
[Ipaktuueckas pabora Ne 30 Pemenue 3amau 2 2
1,2,34,5
CamocrostensHas padota Ne 39 Coepa, BnucanHast B MHororpannuk. Cdepa, 6,8,
OTIMCaHHAs OKOJIO MHOTOTpaHHUKA. (paboTa ¢ pa3IMIHbBIMUA HCTOYHHKAMH, 3 1
odopmiteHue pedepara)
Pasnes 12. U3mepeHusi 00beMOB TeJl M IIOIIAIHM X MOBEPXHOCTH. 20
Tema 12.1 O6nembI Ten. Dopmyisl 06beMa
dopmynel 00beMa MPSIMOYTOBHOTO Mapauiesenunena Kyoa. 2 2 2,3
NPSMOYTOJIFHOTO TapajUlesIeuIesaa, Kyoa.
Tema 12.2 ®opmynsl 00beMa IPU3MBI M TUIHHIPA. ®opmynsl 00beMa MPU3MBL U IIHHAPA. 2 2 2,3
Tema 12.3 ®opmynsl 00beMa MUpaMHUIBL M KOHYCA. dopmynbl 00beMa MUpaMHIbl B KOHYCA. 2 2 2,3,
Tema 12.4 ®opmynsl o6beMa mapa u miomagy chepel. | opMyisl oObeMa Hiapa U MIomaan chepsl. 2 2 2,3,
21314181
[Ipaktuueckas padora Ne 31 Beruucnenne o0beMoB Ten 2 2 9
Tema 12.5 ®opmyssl IOMEAAN TOBEPXHOCTH NMPU3MBI,
- DopMyIIBI TIOMAANA TOBEPXHOCTH MPU3MBI, THPAMHUIBI. 2 2 1,2,
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Dopmu
Yposen efu)le
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b Py
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 12.6 ©opMyIsl IO TOBEPXHOCTEH .
pMY p DopMyIIBI TN TOBEPXHOCTEHN IMUIMHAPA U KOHYyCA. 2 2 2,3,
UWIMHIPA U KOHYCA.
[Ipaktuueckas pabora Ne 32 Beraucienne miomaay moBEpXHOCTH TEIL. 2 2
CamocrostenbHas padora Ne40 ITorsatre 06 o0beMe Tena. OTHOIICHIHE 45689
00BeMOB MOI0OHBIX TeN.(paboTa ¢ pa3IMYHBIMA UCTOUYHHKAMU, 0(OpMIICHHE 2 1 D
pedepara) '
CamocrostensHas padbora Ned1 [mwmHaprdeckre 1 KOHHIECKHE 5 1
MOBEPXHOCTH.(paboTa ¢ pa3NuyHBIMU UCTOYHHKAMH, oopmiieHne pedepara)
Paznen 13. KoopanHAThl H BEKTOPHI B IPOCTPAHCTBE 17
Tema 13.1 JlexapToBBI KOOPAWHATHI B IPOCTPAHCTBE. JlekapToBBI KOOPAMHATEI B IPOCTPAHCTBE. POPMyIIa PACCTOSHUS MEXKIY 5 9 1238
Paccrosiane Mexay AByMs TOUYKaMu. Y paBHEHHS cepbl. | IByMsI TOYKaMH. Y paBHEHHS Cephl. e
[IpakTuueckas padora Ne 33 Pemenue 3agaq 2 2 2,345
Tema 13.2 Bekropsl. Koopaunate! BekTopa. Moaynb
Bekropsl. Koopannater Bektopa. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
BeKTOpa. PaBeHCTBO BekTOpOB. Cl10’KEHNE BEKTOPOB U 2 2 2,389
CioxeHne BEKTOPOB U YMHO)KEHHE BEKTOpa Ha YHCIIO.
YMHOKEHHE BEKTOpa Ha YHCIIO.
Tema 13.3 Yron mexny Bekropamu. CKaisipHOe
Yroa mexay Bektopamu. CKalsipHOE POU3BENCHUE BEKTOPOB. 2 2 2,3,
[IPOMU3BEIEHUE BEKTOPOB.
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Dopmu

YpoBen
pyemble
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 13.4 KomnneapHsie BeKTOphl. PaznoxeHue
Konnuneapusie BekTopsl. PaznoskeHre BeKTopa Mo JBYM HEKOJUTHHEAPHBIM
BEKTOpA IO JIBYM HEKOJUTHHEAPHBIM BEKTOPaM. 1,2,3,8,
BekTopaM. KoMiinanapHaele BekTophl. Pasnoxkenue mo tpem 2 2
Kommnanapusie BekTophl. PaznoskeHue mo Tpem 9
HEKOMILIaHAPHBIM BEKTOPaM.
HEKOMIJIAHAPHBIM BEKTOPaM.
[Iposepounas pabora Ne 9 2 2
CamocTtositenbHas padota Ne42 Ypasaenue mnockoctu. @opmyia
PaccTOSTHUS OT TOYKH JI0 IUIOCKOCTH. (paboTa ¢ pa3InIHbIMU HCTOYHUKAMH, 2 1
odopmiteHue pedepara)
CamocrositensHas padota Ne43 KoopauHaTHbI MeTo1. Pemenve 3aqaq Ha 45689
KOOpJMHATHBIN MeToA.(padoTa ¢ pa3IMyHBIMUA UCTOYHUKAMHU, TIOA00D U 3 1 B
pelieHue 3a1aHui 1Mo TeMe padoThl)
Paspes 14. KomniiekcHble YncIa 20
Tema 14.1 KomrekcHsie gncia. ['eomerpuaeckas
o Kommnekcueie uncna. ['eomeTpruueckast HHTEpIIpeTaus KOMITJIEKCHBIX
MHTEPIIPETALMsI KOMIUIEKCHBIX yuces. JledcTBuTenpHas .
gucen. JleficTBUTENbHAS 1 MHAMAs 9aCcTh, MOJYJIb U apTyMEHT 2 2 1,2,3
W MHUMas 9aCTh, MOJYJIb U apPTyMEHT KOMILICKCHOTO
KOMILJIEKCHOTO yKcia. KOMIUIEKCHO conpshKeHHBIE YUCTa.
qrcina. KoMIuiekcHO conpshkeHHbIE Yuca.
Tema 14.2 Anrebpandeckas popma 3ammicu .
. AureOpandeckas (hopma 3arnucH KOMIDIEKCHBIX YUcel U ACHCTBHS HaJl HUIMH
KOMIUIEKCHBIX YHMCEN U JEUCTBUS HAl HUMHU B . 2 2 1,2,3,
. B anrebpaundeckoit popme.
anredOpandyeckoit hopme.
Tema 14.3 Tpuronomerpudeckas hopma 3anvcH N
. Tpuronomerpudeckast popma 3arici KOMIUIEKCHBIX YHCEIT M ISHCTBUS HaJT
KOMIUIEKCHBIX YHMCEN U JEUCTBUS HAl HUMHU B 2 2 1,2,3,8

TPUTOHOMETPHUCCKOU hopMme.

HUMH{ B TPUTOHOMETPUIECKOH (opme.
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Dopmu

YpoBen
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
[Ipaxtrueckas padora Ne 34 TlepeBo KOMIUIEKCHOTO YHCIIA U3 OQHOU 5 2 4,5,6,8,
(hOpMEI B IPYTYIO. 9
Tema 14.4. ApudmeTndeckue TeHCTBAS Hal
KOMIUJIEKCHBIMU YHCJIAMH B Pa3HBIX OpMax 3aIucu. Apudmernyeckne neHCTBUS HaJ KOMIUIEKCHBIMHU YHCIaMU B pa3HbIX (hopmax 5 2 123
[MpuMeHeHne KOMIIEKCHBIX YUCEN B pacuere 3amcH. [I[puMeHeHre KOMIUIEKCHBIX YKCce B pacueTe (PU3NIECKUX BEIUYHH. e
(bU3NYECKUX BETUYUH.
[Mpaktudeckas padbora Ne 35 KomrekcHbie uncia 2 2 45,6
[Iposepounas padota Ne 10 2 2
CamocrositensHast pabota Ne44 Bo3BezieHre B HATypalbHYIO CTETIEHb
(popmyna Myaspa). [TokazaTenbHas opMa KOMIUIEKCHOTO ducia(padbora ¢ 4 1
pa3IMYHBIMU UCTOYHHKAMH, oopmiieHne pedepata)
CamocrosTenbHas padota Ned5 OcHoBHas TeopeMa anreOpsl.(padoTa ¢ 5 1 4,5,6,8,9
JUTEPaTypol, 0popMIICHHE JOKIIaa)
Paspes 15. MHoro41eHsl 14
Tema 15.1 MHoOrouseHbl OT OJJHON TIEPEMEHHOM. N N
MHOTO4JIEHBI OT OJJHOH MepeMeHHOW. MHOTOUIICHBI OT JBYX NEPEMEHHBIX.
MHoTrO4JIeHbI OT ABYX MEPEMEHHBIX. [lennMocTh 2 2 1,2,3,

MHOT'O4JICHOB. HCHGHI/IG MHOT'OYJICHOB C OCTaTKOM.

I[CJ'II/IMOCTB MHOT'OYJICHOB. I[CJ'ICHI/IC MHOT'OYJICHOB C OCTaTKOM.
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Dopmu

YpoBen
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 15.2 PanrionanbHble KOPHH MHOTOUJIEHOB C
ParmonaspHbIE KOPHU MHOTOWIEHOB C IEJbIMU KO3 dunreHTamu. Teopema
nenbiMu kodgduinentamu. Teopema besy. Yucio o 2 2 2,38
N bezy. Uucno kopHel MHOTO4JIEHa.
KOpHEW MHOTOYJICHA.
Tema 15.3 @opMyIibl COKPALIEHHOTO YMHOXXEHHUS 151 N
. . @DopMyIBl COKpAIICHHOT'O0 YMHOXKEHUS [T CTapIlInuX cTereHeld. brunom
crapumx creneHeil. bunom Herotona. CBoiicTBa .
Herotona. CBoiicTBa OMHOMHHANBHBIX KO3 GHULIMEHTOB. TpeyroapHUK 2 2 2,3,8,9,
OMHOMHHATHHBIX K03 pummenToB. TpeyronpHUK
ITackas.
[Tackans.
CamocrosTensHas padora Ned6 Cxema ['oprepa. [lombop u permenne 3amad
Ha MpUMeHeHue cxeMbl ['opHepa (paboTa ¢ TuTepaTypoi, 3JeKTPOHHBIMH 4 1
WCTOYHHUKaMH, 0OpMIIEHHE TOKIIaza, COJIEpIKaIero 3aJanns Ha
MIpUMEHEHNE cxeMbl ['opHepa)
CamocrositenbHas padota Ne47 MHOTOUIEHB! OT HECKOJIBKUX MEPEMEHHBIX, 45689
CHMMETPHYECKHE MHOTOWIEHBL. (paboTa ¢ IuTeparypoi, oopmMieHne 4 1 B
JOKJIa/1a)
Paznes 16. DiieMeHTbI KOMOMHATOPUKH, CTATUCTHKH W TEOPHH BepOSITHOCTeEH 16
Tabnnunoe u rpadudeckoe npeacTaBieHUe AaHHbIX. [loouepenHslii u
Tema 16.1 TabnuuHOe U rpaduuecKoe MpeICTaBICHUE pv ¢ P p
OJTHOBPEMEHHBIH BBIOOP HECKOJIBKUX AJIEMEHTOB M3 KOHEYHOTO MHOYKECTBA. 2 2 1,2,3
nMaHHBIX. OCHOBHBIE MOHATHS KOMOHMHATOPHUKH. N .
@opMyIIBl YKCIa IEPECTAaHOBOK, COYETaHUI, pa3MEIIeHH.
[Ipaktrueckas padora Ne 36 PerreHre KOMOMHATOPHBIX 3a1ad 2 2 2,34
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Dopmu
YpoBen P
pyeMbie
Coaepxxanne yueOHOro MaTepuasa, NpaKkTHyecKue padoTsl, O0bem b
HaumeHoBaHue pa3esioB U TeM KOMIIET
€CaMOCTOsITeJIbHAs pa0oTa 00y4yaromuxcs 4YacoB | OCBOEHH JU—
|
(OK)
Tema 16.20cHOBHBIE TOHATHS TEOPUH BEPOSITHOCTEN. o
OCHOBHBIC MOHSTHS TEOPHU BEPOIATHOCTEH. DIIEMEHTApHBIC U CIIOKHBIE
DJeMeHTapHbIE U CIIOKHBIE cOObITHA. PaccMoTpenne 1,2,3,8,
coObITHsL. PaccMoTpeHue ciiydaeB U BEPOSITHOCTh CyMMbI HECOBMECTHBIX 2 2
CIy4aeB U BEPOSITHOCTH CYMMbI HECOBMECTHBIX . 9
. COOBITHIA, BEPOSITHOCTH MTPOTHBOIIOIOKHOTO COOBITHS.
COOBITHI, BEPOSATHOCTH IIPOTHBOIOIOKHOTO COOBITHS.
[Ipaktuueckas padbora Ne 37 Brruncnenue BepOSITHOCTH COOBITHA. 2 2
[IpoBepounas padora Ne 11 2 2
CamocrositenbHas padota Ne48 HucioBble XapaKTEPUCTHKY PSIOB 5 1 456,7,
JaHHBIX.(paboTa ¢ JuTepaTypoi, ohopMiIeHHE T0KIIa1a) 8,9
CamocrosTensHas padota Ne49 [ToHsATHE 0 HE3ABUCUMOCTH COOBITHH.
BeposiTHOCTD M cTaTUCTHYECKAs 9acTOTa HACTYIUIEHUs cOObITHA.(padoTa ¢ 4 1
Pa3IMYHBIMU HCTOYHUKAMU 0(OPMIICHUE JTOKIIA/IA)
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JIis  XapaKTEpUCTUKU YpPOBHS OCBOEHMSI Y4eOHOro Marepuana HCIOIb3YOTCS

CIIeyIoIue 0003HaYEHHSI:
1 — o3HaKOMUTEILHBIN (Y3HABaHHE paHEE U3YUECHHBIX O0BEKTOB, CBOMCTB);

2— penpoAyKTUBHBIN (BBITIOJTHEHUE EATEIBHOCTH 1O 00pa3ily, HHCTPYKIIUN WIIH

10J1 PYKOBOJICTBOM )
3 — MPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE SIS TENILHOCTH,

pellieHue MPOOJIEMHBIX 3a/1a4)
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3. YCJOBUSA PEAJIM3ALIMU YYEBHOM JUCIHUILINHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTEePHAJIbLHO-TEXHUYECKOMY
o0ecre4eHHn o

Peanuzanust mporpaMmbl JUCHUIUIMHBI TpeOyeT HaIUuusg yd4eOHOro kaOuHeTa

MaTEMAaTHUKH.

O6opynoBanue ydeOHOro KaOWHeTa: YydYeOHBIC CTOJIBI U CTyldbid B
COOTBETCTBHHM C KOJMYSCTBOM OOydYaloIMXCs, padodee MECTO IIPerojaBaTes,
IJIaKaThl, CXEMbI, MOJIETH OOBEMHBIX TI'€OMETPHUYECKHX (UTYp, TPE3CHTAIMH B

AJIEKTPOHHOM (opmare.

TexHuyeckue cpeacTBa OOyUYEHHUs: MEAMANPOCKTOpP, MHTEPAKTHUBHAS JIOCKA,

KOMIIBIOTEP C HGO6XOI[I/IMBIM ImporpaMMHBIM oOecIIeueHUEM.

3.2. UudopmannoHHoe odecnieyeHne 00y4eHust
[lepeuenp pexkoMeHAyeMbIX y4yeOHBIX u3laHud, HTEepHET-pecypcos,

JIONIOJIHUTEIIBHOM JINTEPATYPBI

OCHOBHbBIEC HCTOUYHHUKU:

1. B.T. Jlucuukun. N.JI. Conoeituuk: «MaremaTuka B 3a/lauax ¢ pelICHUEM.

VYueonoe mocodue» CIIb: U3narenscTBo «Jlaupy». 2011r.

2. M.U.bammakoB —Maremartuka: yueOHUK JIJIsl yIPEKICHUN HAY. U CPEI.

npod. oOpazoBanus.-M.:M3narenbckuit ieHTp «Akagemus», 2012r

3. Aurebpa n Havana ananu3a 10-11xm1. [A.I'. Mopakosud u apyrue]; M.:

Mmuemosusna, 2009 r.

4. T'eomerpust: Yueonuk s 10-11 xkmaccoB o611eo0pa3oBaTeIbHbBIX

yupexaeHut A.C. Atanacss. M.: [Ipocsemenue. 2010 r.
5. bepesuna H.A. Maxkcuna H.I1. Matematuka — M.:1 /1 «Puop»-2010r

6. boromonos H.B. Camoiinenko I1.1. Maremaruka — M. :M3narenscTBO
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Hpoda-2010r

I[OHOJ'IHI/ITCJ'IBHI)IC HNCTOYHHKMH.

1. C.I.I'puropses, C.B. 3angynuna. Marematuka — M.: I3narenbckuii eHTp

«Axanemusy», 2008 r.

. .. lexneukuii — Marematuka. M.: U3gaTenbCkuil HEHTP «AKaIeMus»,

2008r
. A.A. lanasa Maremaruka: YueOuuk — M.: ®opym: Uudpa — M. 2008 .

. Banymp WU.N., Qumuryn I'.JI. MaTemartuka /st TEXHUKYMOB. YueOHOe

nocobue M.: Hayka, 2008 r.

. M.U. KauenoBckuii, Anrebpa u Havana ananusa 9acts |, 1. M., 2008 r.
. CrpaBouynuk no marematuke. M.: 1980 r., U.H. bpomurein.

. PriBkuH A.A. CpaBouHUK 110 MaTeMaTuke «Bpicmas mkona», 1975 r.

. I'yceB B.A., Mopakosuu A.I'. MaremaTtuka: CripaBouHble MaTepuaiibl: M.:

[Ipocsemenne, 1988 r.

. K.II. Cukopckuii. JlonoJHATENBHBIE TJIaBbI IO KYpCy MareMaTuku M.

«IIpocsemienue», 2010

10. Xamamaiizep A. 5. KomOunaropuka u 6uaom Herotona: [locobue s

yuamuxca 9 — 10 k1. — M.: [Ipocsenienne, 1980. — 32 c., ui.

11. bontanckuii B.I'. « JIekuuu v 3a1a4u 10 3JIEMEHTAPHON MaTEMAaTHKE»:

NznarenbctBO «Haykay, 2001.
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41



HNuTepuer-pecypcesbl:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — ITosie3Hble CCHUIKH HA
CaﬁTBI MaTeMaTI/IIIGCKOﬁ nu 06p3.30BaT€J'II>HOI7I HaHpaBJIeHHOCTI/Ii yq€6HBIC

MaTcpualibl, TCCTHI

2. http://www.fxyz.ru/ - IuTepakTUBHBIN CrIpaBOYHUK (GOPMYJI U CBEICHUS T10

anredpe, TPUrOHOMETPUH, TEOMETPUH, (PU3HKE.

3. http://maths.yfal.ru - CnpaBo4YHHUK COAEPKUT MaTepuall MO MaTEMAaTHKE

(apumernka, anredpa, reOMeTpus, TPUTOHOMETPHS).

4. allmatematika.ru - OcHoBHbIe (opMylBI 1O anredpe W TEeOMETPHH:
TOXIICCTBCHHBIE npeoOpa3oBaHus, IPOrPECCHH, IPOM3BOJIHAS,

CTEPEOMETPHS U MPOY.

5. http://mathsun.ru/ — MWcropus wmaTemaruku. buorpaduu  BeIUKHX

MaTEMAaTHUKOB.

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHWS YYEBHOHN
JAUNCIUIIJIMHBI

Kontpons u oleHKa pe3yiabTaTOB OCBOEHUS YUE€OHOM JTUCIUIIIUHBI
OCYLIECTBJISIETCS MpENoAaBaTeleM B MPOLECCE MNPOBEAEHUS NPAKTUYECKUX

3aHIATHI W CAMOCTOSITEIIBHBIX BHEAYIUTOPHBIX padOT 00yUJarOIIMXCS.

OueHka KauecTBa OCBOEHUSI y4EOHOW MPOrpaMMbl BKJIIOYAET TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IMPOMEKYTOUHYK) W UTOTOBYIO aTTECTALMIO IO UTOraM

OCBOEHUS TUCLHILINHBI.
Texkymuii KOHTPOJIb MPOBOAUTCA B JOPME IMPOBEPOUYHBIX padOT.

[IpomesxyTouHas arTecTanusi IpoBoIUTCA B popme 3K3ameHa B 1 cemectpe,

HUTOroBasdA arreCTanus IMpOBOAUTCA B (I)OpMC JK3aMeHa BO 2 CEMCCTpC.
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Pe3yabTaThl 00ydeHusi (0CBOEHHbIE YMEHMS,
ycBoeHHbIe 3HaHusA, OK)

OcHOBHBIE MOKA3aTEJH OIIeHKH pe3yJibTaTa

DopMBbI U METOABI
KOHTPOJISI U OLEHKH
pe3yJibTaToB
00yueHus

B pe3yibTaTe 0cCBOCHUA YUeOHOH IMCIUTIIHHBI
00y4arIIMICH J0JIKEeH 3HATh U IOHUMATh:

- 3HaYCHHUE MATEMaTUYECKON HAYKU VISl PEIICHUS
3a71a4, BOSHUKAIOIIMX B TCOPUHU U MPAKTUKE; IITUPOTY
Y OTPAaHUYCHHOCTh MPUMEHEHUSI MaTEMaTUUECKUX
METOJIOB K aHAJIN3Y U UCCJIEI0BAHUIO TIPOLIECCOB U
SIBJICHUH B MPUPOJIE U OOIIECTBE;

- 3HACT W IOHUMAET 3HAYCHNE MAaTeMaTHIECKON HAYKU
JUISL PEIICHUS 3a/1a4, BO3HUKAIONINX B TCOPUH U
MPAKTUKE; IAPOTY U OTPAHUYCHHOCTh MTPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAIIN3Y U
WCCJICIOBAHUIO TIPOIIECCOB U SIBJICHUH B IPUPOJIC
00111eCTBE;

YcTHBIN onpoc.
Pemenue 3amau
MIPUKJIQTHOT'O
xXapakTepa.

- 3HAYCHUE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B
caMo¥ MaTeMartuke, Jisg GOPMUPOBAHUS U PA3BUTHS
MaTEMaTHYECKON HAYKH;

- 3HACT U IOHMUMACT 3HAUCHUC IIPAKTHUKHU U BOIIPOCOB,
BO3HHMKAIOIIINX B caMoi MaTEMaTHuKeE, IJId
q)OpMI/IpOBaHI/ISI N pa3BUTUA MaTeMaTU4YEeCKOM HAayKH,

Y CTHBIN 0npocC

- UACU pACIIUPCHUSA YUCIIOBBIX MHOKCCTB KaK
crocooa IMOCTPOCHUS HOBOI'O MATCMAaTHICCKOI'O
alIrapara Ajsl pCHICHUS IMMPAKTUYCCKUX 3a/1a1 U
BHYTPCHHHUX 3a1a49 MaTCMAaTHKU,

- 3HACT ¥ TOHUMAET UJICU PACILIUPEHUS YUCIOBBIX
MHOXECTB KaK crioco0a MoCTPOEHUSI HOBOT'O
MaTEMATUYECKOT O anrapara s peueHus
MPAKTUYECKUX 3a7]a4 U BHYTPEHHUX 3a7a4
MaTEeMaTHUKU;

YCTHBIN onpoc,
CaMOCTOSITENIbHAS
pabora
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJIbTaToB
00y4eHus
- 3HAYEeHHE UJIeH, METOJIOB U PE3YJIbTATOB alNreOphl U | - 3HACT ¥ IOHUMAET 3HaUYCHUE UeH, METOJ0B U Y cTHBIN onpoc.
MaTEeMaTUYECKOT0 aHajnu3a Ui MOCTPOSHUS MOJIETIEH | pe3yIbTaToOB ajireOpbl 1 MaTeMaTHUYECKOI'0 aHAIN3a CamocTosTenbHas
peabHbIX POLIECCOB U CUTYALUH; JUIS1 IOCTPOEHUS MOJZICIIEN pEaIbHBIX IIPOLIECCOB U pabota. Pemenue 3anau
CUTYaLHil; IIPUKJIATHOT O
Xapakrepa.
- BO3MOXXHOCTY I'€OMETPUH JJIsI ONIMCAHUS CBOWCTB - 3HACT U IIOHUMAET BO3MOXXHOCTH T'€OMETPUHU IS YceTHbIN onpoc.
peanbHbIX PEIMETOB U UX B3aUMHOI'O OIMCaHUs CBOWCTB peajbHbIX IIPEIMETOB U UX CamocTrosTenbHast

PAacCIIONIOKEHMS;

B3aMMHOI'O PaCIIOJIOKCHMA

pabota, noKJIaza

- YHUBEPCAIBbHBIN XapaKTEP 3aKOHOB JIOTUKH
MAaTEMATUYECKUX PACCYXKAECHUMN, UX IPUMEHUMOCTD B
pPa3IUYHBIX 001ACTIX YEIOBEUECKOU JIEATEIbHOCTH;

- 3HAET U MIOHUMAET YHUBEPCAIBbHBIN XapaKTep
3aKOHOB JIOTUKH MaTEMAaTUYECKUX PACCYXKACHUH, UX
NPUMEHUMOCTh B PA3JIMYHBIX 00JIACTIX YeIOBEUECKOM
NEATENbHOCTH;

Y CTHBIN Onpoc.
Pemenune 3amau
IIPHUKJIATHOTO
XapaKkTepa,
CaMOCTOsITEeIbHAS
pabota, pedepat

- paznuuue TpeOOBaHUM, IPEIBABIIEMbIX K
J0Ka3aTeIbCTBAM B MaTEMATHKE, ECTECTBEHHBIX,
COIMAIbHO-?)KOHOMUYECKUX Y TYMaHUTAPHBIX
HayKax, Ha MPaKTHKE;

- 3HAaeT U [IOHUMAET pa3jinyue TpeOoBaHUM,
NPEABABISIEMBIX K I0KA3aTEIbCTBAM B MATEMATHKE,
€CTECTBEHHBIX, COLUAJIBHO-D)KOHOMUUYECKUX U
I'YMAaHUTApPHBIX HayKaX, HA MIPAKTUKE;

Y cTHBIN onpoc.
Pemenue 3amau
IIPAKTUYECKON
HaIPaBJIEHHOCTH 110
HaIPaBJICHUSIM.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJIbTaTOB
00y4eHus
- pOJIb aKCHOMATHKH B MaTeMaTHKE; BO3MOXHOCTh - 3HACT M IOHUMAET POJIb AKCHOMATHKH B YcTHBIH ompoc.
ITOCTPOCHHS MaTEeMAaTHICCKUX TCOPUH Ha MaTEeMAaTHKE; BO3MOKHOCTb ITOCTPOCHUS CamocTrosTenpHas

aKCMOMATHYECKON OCHOBE; 3HAUCHHE aKCUOMATUKU
JUTSL APYTUX 00nacTelt 3HaHUS U JJIsl TPAKTUKY;

MaTEMAaTUYECKUX TEOPUN HAa aKCUOMAaTUYECKON
OCHOBE; 3HAUECHHUE aKCHOMATHKH JUJIs IPYruX o0acTent
3HaHUS U ]IS IPAKTUKH,

paboTa, mpakTuIecKas
pabora.

- BEPOSITHOCTHBIN XapaKTep pa3IMUHbIX MIPOLIECCOB U
3aKOHOMEPHOCTEN OKPY>KAIOLIEro MUpa.

-3HACT ¥ TOHUMAET BEPOSTHOCTHBIN XapaKTep
Pa3IUYHBIX TIPOIECCOB U 3aKOHOMEPHOCTEH
OKPYKAIOIIEro MUpA.

Y cTHBIN onpoc.
CamocTosTenbpHas
pabora. [IpakTuueckas
pabora. [IpoBepounas
pabota

B pesyabTaTe 0cBOCHUS YUeOHOM IMCHUTIAHBI
00y4aKOIIMICs J0/IKEeH YMETh:

- BBITIOJHATH apu(METHUECKUE IEHCTBUS, COUeTas
YCTHBIE Y TUCBMEHHBIE IIPUEMBI, IPUMECHEHHE
BBIYHCIIUTEIbHBIX YCTPONUCTB; HAXOAUTh 3HAUCHUS
KOPHS HaTypaJbHOU CTEIIEHH, CTEIIEHHU C
palMOHAJIBHBIM MTOKa3aTeieM, Jorapudma, UCIoIb3ys
IIPU HEOOXOJUMOCTH BBIUMCIUTEIBHBIE YCTPOMCTBA,
II0JIB30BAThCS OLICHKON M MPUKUAKOMN NpH
MIPAKTUYECKUX pacyeTax;

- BBITIOJHSIET apu(MeTHIeCKre TeHCTBUS, COUeTas
YCTHBIE€ U IUCBMEHHBIE IPUEMBI, IPUMEHSET
BBIYHCIIUTEIbHBIE YCTPOUCTBA; HAXOAUT 3HAYCHUS
KOPHS HaTypaJlbHOW CTEIIEHH, CTEIIEHU C
palMoOHAJIbHBIM MTOKa3aTesieM, Jorapudpma, UCIoab3ys
pU HEOOXOJUMOCTH BBIUUCIUTEIbHBIE YCTPOUCTBA;
II0JIb3Y€ETCsI OLIEHKOW U MTPUKHUIKON ITPH
MPAKTUYECKUX pacyeTax.

IIpakTnueckue u
POBEPOYHBIE PAOOTHI.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- IPUMCHATDH IMOHATHSA, CBA3AHHBIC C JCTIMMOCTBIO
LOCIIbIX YUCCII, ITPH PCIICHUN MAaTCMAaTHUYCCKHX 3ada4,

- IPUMCHSCT IMOHATHUSA, CBA3AHHBLIC C JCIIUMOCTBIO
LCIIBbIX YUCCII, IIPHU PCIICHUHN MAaTCMATHYCCKHUX 3a/1a4,

[IpakTnueckue u
IIPOBEPOYHBIC PAOOTHI,
pelieHue 3aad,
CaMOCTOSITCIILHBIC
paboTHI.

-HaXOJIUTh KOPHU MHOT'OYWIEHOB C OJTHOU
MEPEMEHHOU, PACKJIAbIBATh MHOIOUYJICHBI HA
MHOKUTEIIH;

- HaXOJUT KOPHU MHOTOWIEHOB C OJTHOM MEPEMEHHOM,
pAacKJaIbIBA€T MHOTOWIEHBI HA MHOXKUTENH;

[IpakTnueckue u
IPOBEPOYHbIE PAOOTHI.

-BBITIOJIHATH JACHUCTBUSI C KOMILJIEKCHBIMU YHCJIAMH,
MOJIb30BATHCSI FEOMETPUUECKON MHTEPIIPETALUEH
KOMIUIEKCHBIX YHCEIl, B MPOCTEUIINX CIydasx
HaXOJUTh KOMILUIEKCHbIE KOPHU YPABHEHHUI C
JIEUCTBUTENHHBIME KOI(PPUITUEHTAMU;

-BBITNIOJIHSACT JICUCTBUSA C KOMIUIEKCHBIMH YHUCIIAMH,
MOJIB3YETCS TEOMETPUUECKON UHTEPIIPETALUEH
KOMIUIEKCHBIX YHCEII, B IPOCTEUIINX CIydasx
HAXOJIUT KOMIUIEKCHbIE KOPHU YPaBHEHUH C
NENCTBUTENHHBIME KO3(PPUITUEHTAMU;

JIMKTaHTHI,
npakTU4ecKas padora,
caMOCTOsITEIbHAs
pabota, mpoBepoUHas
pabora.

-IPOBOJIUTH MPe0oOpa30BaHMs YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUI, BKJIFOYAIOIIMX CTEIIEHHU, PAIUKAJIbI,
jorapu(Mbl 1 TPUTOHOMETPUUECKUE (DYHKIINH;

-IPOBOJIUT NMPEOOPA30BAHMS YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUI, BKIIFOYAKOUIUX CTEIICHH, PaJAUKaIbl,
jgorapu(mMbl 1 TPUTOHOMETPUUECKUE QYHKLINH;

npakTU4ecKas padora,
CaMOCTOSITENIbHAs
pabota, npoBepoYHas
pabora.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- UCTI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
MMPAKTUYECKOMN AEATEIIbHOCTH U TTIOBCEIHEBHOW )KU3HU
JUTSI IPAKTHYECKUX PacyeToB Mo ¢popmyiam, BKItoYas
(dhopmyIibl, coiepKalle CTETICHHU, PaIUKaIbI,
norapudMbl ¥ TPUTOHOMETpUUECKUE QYHKIIUH,
WCIIOB3YS MPU HEOOXOIUMOCTH CIIPABOYHbBIC
MaTepualbl U IPOCTEHUIINE BEIYUCIUTEIbHBIC
YCTPOWCTBA;

- UCTIOJIb3YET MPUOOPETEHHbIC 3HAHUS U YMEHUS B
MIPAKTUYECKOMN JEATEIIbHOCTH U TOBCEIHEBHOM )KU3HU
JUTSl IPAKTUYECKUX PacyeToB 1o ¢popmyrnam, BKItoUYas
(dbopmyIibl, coiepKalIue CTETCHH, PaIUKaIbI,
jorapudMbl ¥ TPUTOHOMETpUYECKUE (HYHKITUH,
UCIIONB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIC
MaTepualbl U IPOCTEHUIIINE BEIYUCIUTEIIbHBIC
YCTpPOWCTBA;

YcTHBIN onpoc,
pellIeHne TPUKIaTHBIX
3ajad,
CaMOCTOSITeNTbHAS
pabora, mpakTU4YecKas u
poBepoYHas padora.

-OIpCACIIATb 3HAUCHUC q)YHKI_II/II/I 10 3HA4YCHUIO
ApPrymcCHTa IIpU pa3iIndHbIX crocobax 3aJaHus

bynxumy;

-OlpeeNsieT 3HaueHne (PyHKIIMU M0 3HAYEHUIO
apryMeHTa Ipy Pa3IUYHbIX CIOcO0ax 3adaHUs

dynxumy;

YcerHbIl onpoc,
JUKTAHT, TIPaKTUYECKas
pabota, mpoBepoYHas
pabora

-CTpOUTH TpaUKU N3YICHHBIX (QYHKIIUN, BBITIOTHSTH
npeoOpa3zoBaHus IpauKoOB;

-cTpouT rpadMK U3y4CeHHBIX (PYHKITUH, BBITIOTHSICT
npeoOpa3zoBaHus rpaPuKoOB;

[TucemenHo-
rpaduueckue padoThl,
pakTU4YecKue padboThl,
IIPOBEPOYHbIE PA0OTHI,
CaMOCTOSITEIIbHBIC
paboThI, TOKIAbI U

pedepaTs
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

-OIKCHIBATh MO rpaduKy U 1o Gopmylie MoBeJeHUE U
CBOMCTBa (hYHKIINH;

-OIKCHIBAET 1O rpaduky U 1o GpopmyIie moBeaeHue U
CBOICTBA (YHKIIUU;

YcTHBIN onpoc,
JTUKTaHT,
CaMOCTOSITEIIbHBIC
paboThI, TOKJIAIbI U
pedepatsi,
npaKTU4eckas padora,
poBepouHas pabora.

-pelIaTh ypaBHEHUSI, CACTEMbI YPaBHECHUH,
HEPaBEHCTBA, UCIOJIb3YsI CBOMCTBA QYHKIIUN U UX

-pelIaeT ypaBHEHUS, CUCTEMbI YPABHEHU,
HEPaBEHCTBA, UCIIOJIb3YsI CBOMCTBA QYHKIIUN U UX

[IpakTnueckas pabora,
IpoBepoyHas pabora,

rpaduuecKue npeacTaBICHuUs; rpaduyeckue nmpeacTaBICHUS; CaMOCTOSITeNTbHAS
pabora.

-HCTI0Ih30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHUS B -HCTIOIB3YET MPUOOPETCHHBIC 3HAHUS | YMEHUS B YcTHBIM onpoc,

MPAKTUIECKOMN JEeSITEIbHOCTH U TIOBCETHEBHOM KU3HU | TPAKTUYECKOM NESITEIbHOCTH U TIOBCETHEBHOM KU3HU | CAMOCTOSATENbHAS

JUTSL ONTMCAHUS U UCCIIEIOBAHMSI C TIOMOIIbIO (DYHKIIMIA
peaJIbHBIX 3aBUCUMOCTEMN, TPEICTABICHUS X
rpaduuecku; HHTEpIpeTaluu rpauKoB peanbHbIX
IIPOLIECCOB;

JUTSl OTIMCAHUSA U UCCIIE0BAHMS C TOMOIIbIO (DYHKIIHIA
pEeaJIbHBIX 3aBUCHUMOCTEMN, IPEICTABIICHUS UX
rpaduuecku; THTEPIPETUPYET IPaPUKU peaTbHBIX
MPOLIECCOB;

pabota, pedepar,
JIOKJIaJl, TMCbMEHHO-
rpaduyeckas pabora

- HAXOJIUTh CYMMY OE€CKOHEUHO yObIBaOIIEH
reOMETPUYECKON MPOrpeccuu;

- HAXOJIUT CyMMY OE€CKOHEUYHO yOBIBaIOILIEH
reOMETPUYECKON MPOrpeccuy;

[IpakTuyeckas padora,
peleHre 3aaau.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
o0y4eHust

-BBIYMCIISITH TPOU3BOJIHBIE U TIEPBOOOPA3HBIE
AJIIEMEHTAPHBIX (PYHKITNH, TPUMEHSIS TIPaBUIIa
BBIUYMCIICHUS IPOU3BOAHBIX U MIEPBOOOPA3HBIX,
WCTIOJIb3Ys CIPABOYHBIE MATEPHUAIIBI;

-BBIUYMCIISIET POU3BOIHBIE U TIEPBOOOPA3HBIC
AJIIEMEHTAPHBIX (DYHKITNH, MPUMEHsISI TIpaBUIIa
BBIYKCIICHUS TPOU3BOAHBIX U MIEPBOOOPA3HBIX,
WCIIOJIb3YS CIPABOYHBIE MATEPHUAIIBI;

[IpakTueckas pabora,
IpoBepoYHast pabora,
CaMOCTOSITeITbHAS
paboTta, TUKTaHT,
YCTHBIN OIIPOC

- UccIeoBaTh QYHKIIUU U CTPOUTH UX TpadUKH C
MOMOIIIBIO TIPOM3BOTHOM;

- uccnenyeT QYHKIMHA U CTPOUT UX TpaduKu C
MIOMOIIIBIO TIPON3BOIHOM;

[IpakTuyeckas padora,
poBepoYHas padora,
CaMOCTOSITeNTbHAS
pabora

- pemiath 3a7a4u ¢ MPUMEHEHUEM ypaBHEHUS
KacaTelnbHOHN K rpaduKy QyHKIINY;

- pemraer 3a7a4u ¢ MPUMEHEHUEM ypaBHEHUS
KacaTelbHOU K rpaduky QyHKINH;

[TpakTrueckas pabora,
npoBepoYHas padora,
CaMOCTOSITeNTbHAs
pabora

- peaTh 3aa491 Ha HAXOKACHUC HanuOOJIBIIETO U
HAaMMCHBIICTO 3HAYCHU A q)YHKHI/II/I Ha OTPC3KC,

- pemacT 3a/la4uv Ha HAXOXKIACHUC HanOOJIBIIIETO U
HAMMCHBIICTO 3HAYCHU S (I)YHKIII/II/I Ha OTPC3KE;

[IpakTnueckas pabora,
npoBepouHas paboTa,
CaMOCTOSITeNTbHAS
pabora

- BBIYHUCIIATH IJIONIA]Ib KPUBOJIUHEWHON TpANECINY;

- BBIYHCJISIET TUIOMIAb KPUBOJIMHENHOM TpaIeInH;

[IpakTuyeckas padora,
poBepoYHas padora,
CaMOCTOSITeNTbHAS
pabora

- UCIIOJIb30BAaTh HpI/I06peTeHHBIC S3HAaHUA U YMCHHS B

- UCIIOJIB3YCT HpI/IO6peTCHHI)Ie 3HAHHA U YMCHHA B

CaMmocrosaTrebHas
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

MPAKTUYECKOM JIEATEIBHOCTH U MOBCEIHEBHOU JKU3HU
JUTSL PEIICHHS TEOMETPHUECKUX, (PU3UICCKHUX,
SKOHOMMYECKUX U APYTUX NPUKIAIHBIX 3a/1a4, B TOM
YHCJIe 3a/1a4 Ha HAHOOJIbIITNE U HANMEHBIIINE
3HAYEHUS C IPUMEHEHUEM arapara
MaTEeMaTHUUYECKOI0 aHAJIM3a;

MPAKTUYECKOM JIEATEIbHOCTU U IMMOBCEIHEBHON KU3HU
JUISL PEIICHUS TCOMETPUICCKUX, (DHU3NISCKUX,
AKOHOMMYECKHX U APYTUX NPUKIATHBIX 3a]1a4, B TOM
YHCIIe 3a1a49 Ha HAanOOJIbIIINE U HANMEHBIIINE
3HAYEHUS C IPUMEHEHUEM arapara
MaTEeMaTHYECKOI0 aHAJIN3a;

pabota, pedepar,
npakTU4ecKas padora,
YCTHBIHN OIPOC.

- pelaTh pauroOHAIbHBIE, I0KA3aTEIbHbIC U
Jorapu(pMUYECKHE YPAaBHEHUS U HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE
YPaBHEHHUSI, UX CUCTEMBI;

- pelIaeT pauOHAIbHBIE, IIOKA3aTEIbHbIE U
Jgorapu(pMUYECKHE YPABHEHUS U HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS,
UX CUCTEMBI;

[Ton6op u pemenue
3ajad,
CaMOCTOsITEeIIbHAS
pabota, mpakTU4YecKas
paboTa, mpoBepOUHAs
pabora.

- JOKa3bIBATh HCCJIOKHBIC HCPABCHCTBA,

- JOKa3bIBACT HCCIIOKHBIC HCPABCHCTBA,

[TpakTrueckas pabora

- pemarh TEKCTOBBIE 3a/1a4U C IOMOLIBIO COCTABIICHUS
YPaBHEHUM U HEPABEHCTB, HHTEPIPETUPYS PE3YyIbTAT
C y4E€TOM OT'PaHUYECHUH YCIIOBMS 3a1a4U;

- pelaer TEeKCTOBBIE 3a/1a4U € IIOMOLIBIO COCTABIICHUS
YPAaBHEHHUU U HEPABEHCTB, UHTEPIPETUPYS PE3YyIbTAT
C y4E€TOM OTPaHUYECHUH YCIIOBUS 3a/1a4H;

[IpakTrueckas pabora,
IpOBEpOYHas paboTa

- 1300pakaTh HA KOOPJIUHATHOM IJIOCKOCTH
MHOXKECTBA PEIlIEHNH YpaBHEHUI U HEPABEHCTB C
JBYMs IEPEMEHHBIMU U UX CUCTEM;

- H300pakaeT Ha KOOPIMHATHOM INTIOCKOCTH
MHOJKECTBA PEIICHUH YpaBHEHHUI U HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U X CHUCTEM;

[IpakTuyeckas padora,
npoBepovHas pabora

50




Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- HAXOJIUTbh NMPUOIMKEHHBIE PELICHUS YPaBHEHUN U
UX CHUCTEM, UCIIOJNIb3Ys IpauuecKuii MeTox;

- HaAXOJIUT NMPUOJIMKEHHBIE pEUICHUs] YPaBHEHUH U UX
CHCTEM, UCTIOJIb3Ys rpapuuecKhil METOI;

[TucemenHo-
rpaduueckas pabota

- peliaTh ypaBHEHU s, HEPABEHCTBA U CUCTEMBI C
MpUMEHEHNEM TparuecKux MpeacTaBiIeHU, CBOWCTB
(G yHKIUH, TPOU3BOTHOM;

- peIIaeT ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
npUMeHEHUEM TpaduuecKnX MpeaCTaBICHHN, CBOWCTB
(GbyHKIUH, TPOU3BOTHOM;

[IpakTuueckas pabora,
IpoBepoYHas paboTta

-HCII0JIb30BaTh HpI/IO6pCTeHHI>Ie 3HAHUA U YMCHUA B

-UCIIOJIB3YCT HpI/IO6p€TCHHI>Ie 3HaHUA 1 YMCHUS B

Y CTHBIN OnpocC, JOKIIA,

MPAKTUYECKOMN JAeSTEIbHOCTH U MOBCETHEBHOM KU3HU | MPAKTUYECKOM JeATeTbHOCTU U MOBCEIHEBHOM ®KU3HU | pedepar,

JUTs1 TIOCTPOEHUS M UCCIIEIOBAHUS MTPOCTEUIITNX JUJIS1 TIOCTPOEHHUS M UCCIIE0BAHUS MPOCTEUIITNX CaMOCTOSITEIbHAS

MaTeMaTUYECKUX MOJIeTIeH; MaTeMaTUYECKUX MOJIEIIeH; pabora, pelieHue 3a1a4y
MPUKIATHOTO
XapaxkTepa

- pelmath NpocTenilie KOMOMHATOPHbBIE 3aa4l - pemraer npocTeiime KOMOMHATOPHBIC 3a/1a9n CamocrosiTenbHas

METOJIOM Tepedopa, a TaKKe C UCTIOIH30BaHHEM
M3BECTHBIX opMyd, TpeyronpHuka [Tackans;
BBIYUCIIATH Kod(pdunmenTsl OnHOMa HproTOHA MO
(dbopMyIie U ¢ HUCTIONH30BAHUEM TPEYTOJIbHUKA
ITackans;

METOJIOM Tepebopa, a TaKkKe C UCTIOIb30BaHUEM
U3BECTHBIX opmMyI, TpeyronbpauKka [Tackans;
BbIYHCIsAET KodpdunmeHTsl OnHOMa HproTOHA TIO
dbopMyIe B ¢ UCTIONB30BAHUEM TPEYTOJIbHUKA
ITackans;

pabota, mpakTU4YecKas
pabota, npoBepoYHas
pabota

- BBIUHCIIATH BEPOSITHOCTU COOBITUI HA OCHOBE
MoJICYeTa YMciia UCXOJ0B (MPOCTEHIINE CITydan);

- BBIYUCIISIET BEPOSTHOCTH COOBITHI HAa OCHOBE
MoJIcYeTa Yuciia UCXOJ0B (MPOCTEHIINE CIydan);

CamocrosiTenbHas
paboTa, mpakTUIecKasi
pabota, mpoBepoYHas
pabora, pedepar.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJIbTaTOB
00y4eHus
- HCTIOJIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHSI B | - HCIIOJIB3YET MPUOOPETCHHBIC 3HAHUS U YMEHUS B YcTHBIN onpoc,
MIPaKTHYECKOMN AeATeILHOCTH U IMOBCETHEBHOM KU3HU | MPAKTUICCKON AEATCIbHOCTH M IIOBCEAHEBHON KU3HU | CAMOCTOSITEIbHAS

JUISl aHAJIM3a PEAJIbHBIX YUCJIOBBIX IAHHBIX,
MPEACTABICHHBIX B BUJIE TUAarpaMM, rpaduKoB; st
aHajau3a HHPOPMAIIUH CTATHCTUYCCKOT0 XapaKTepa;

JUUISL aHAJIN3a PEAIbHBIX YMCIIOBBIX TaHHBIX,
MPEACTABIICHHBIX B BUJIE UarpaMm, rpadukoB; s
aHajn3a HHPOPMAIIUH CTATUCTHYECKOTO XapaKTepa,

paboTa, mpakTuIecKas
pabota, mpoBepoYHas
pabora

- COOTHOCHUTb IIJIOCKHE TeoMeTpuieckue (Gurypol u
TpeXMEpHbIE OOBEKTHI C X OMUCAHUSIMU, YEPTEHKAMHU,
M300paXEHUAMU; pa3inyaTh U AaHATU3UPOBATh
B3aUMHOE PaCIOJIOKEHUE PUTYp;

- COOTHOCHUT TUTOCKHE T€OMETPUUECKUEe QUTYPHI U
TpEeXMEpHBIE OOBEKTHI C MX ONMHUCAHUSIMH, YePTEIKAMHU,
N300pKCHUSAMH; Pa3INYacT U aHATH3UPYET B3aUMHOE
pacronoxeHue Guryp;

YcTHBIN onpoc,
JTVKTaHT,
CaMOCTOSITeNTbHAS
pabora, mpaKTU4YecKas
pabota, mpoBepoYHas
pabora

- 1300pakaTh reoMeTpuueckue (GUrypsl u Tena,
BBINOJIHATH YEPTEXK IO YCIOBHIO 3a]1a4H;

- U300paxkaeT reoMeTpuueckue GUrypsl 1 Tena,
BBITIOJTHSIET YEPTEXK MO YCIOBUIO 33]1a4U;

[TucemenHo-
rpadudeckas paboTa,
npakTU4eckKas padora,
IpOBEpOYHas padoTa,
caMOCTOsITeIbHAs
paborta

- pemiaTh reoMeTpUUeCcKHe 3aa4u, ONUpPasiCh Ha
M3Y4YEHHbIE CBOMCTBA IJIAHUMETPUUECKUX U
CTEPEOMETPUUECKUX (PUTYP U OTHOIICHUNA MEXITY
HUMM, IPUMEHSIS allreOpandecKuil u
TPUTOHOMETPHUUECKHUI alapar;

- pelaeT reoMeTpuYeCcKre 3aauu, OMMpasich Ha
W3Y4YEHHbIE CBOMCTBA IJIAHUMETPUYECKUX U
CTEPEOMETPUUECKUX (PUTYP U OTHOIICHUN MEXKITY
HUMM, IPUMEHSIS alreOpandecKuii u
TPUTOHOMETPHUUECKHUI aIapar,

[IpakTudeckas pabora,
poBepoYHas padoTa,
CaMOCTOSITEeITbHAS
paborta
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJIbTaTOB
00y4eHus
- MPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKIACHUS TIPH - MPOBOJIUT JOKA3aTEIbHBIC PACCYKICHHS PH VY CTHBIN U THCHbMEHHBIN
pEIIeHUH 3a/1a4, I0Ka3bIBaTh OCHOBHBIC TCOPEMBI PEIICHUH 3a/1a4, IOKa3bIBaeT OCHOBHBIC TCOPEMBI OIpOC Ha
Kypca; Kypca; J0Ka3aTeIbCTBO

- BBIYUCIISTH JIMHEWHBIE DJIEMEHTHI U YIJIbI B
MIPOCTPAHCTBEHHBIX KOHPUTYpaIUsiX, O0BEMBI U
IUIOLIAIN MIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX
MPOCTEUIIINX KOMOUHAIINH;

- BBIYUCIISIET JINHEHWHBIE 3JIEMEHTHI U YIJIBI B
MPOCTPAHCTBEHHBIX KOHPUIypalusax, 00beMbl U
IUIOLIAIM MIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI U UX
MPOCTEHIIIMX KOMOUHAIINM;

YCTHBIN 1 TMCBMEHHBIN
OnpocC, AUKTAHT,
pellIeHue 3a1ay,
npakThueckas padora.

- IPUMEHATH KOOPAUHATHO-BEKTOPHBIM METOX IS
BBIYMCJIEHUSI OTHOIIEHUM, PACCTOSTHUN U YTJIOB;

- IPUMEHAET KOOPANHATHO-BEKTOPHBIA METOJ 11
BBIYMCJIEHUS OTHOIIEHUM, PACCTOSIHUN U YTJIOB;

[TpakTuyeckas padora,
IpoBepOYHas pabora,

CaMOCTOSITeNIbHAs
pabota
- CTPOUTH CEUEHUS] MHOTOTPAHHUKOB U N300paxarhb - CTPOUT CEYEHUSI MHOIOTPAHHUKOB U N300pakaer [TuceMeHHO-
CEUEHHUsI TeJl BpaLlCHUS; CEUEHHUsI TeJl BpallCHMUS; rpaduueckas padora,
CaMOCTOSITeNIbHAs

pabota, mpakTUYecKas
pabora

-MCIO0JIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHHUSI B
MPAKTUYECKOM JICATEIbHOCTU U MMOBCEIHEBHOW KU3HU
JUTSL UccrieioBaHus (MOJEITUPOBAHUS ) HECIOKHBIX
MPAKTUYECKUX CUTyalluii Ha OCHOBE M3Y4YEHHBIX
dhopMyI1 U CBOMCTB puryp;

-UCTOJIb3YyEeT MPUOOPETCHHBIC 3HAHUSI 1 YMECHUS B
MPAKTUYECKOM JIEATEIIbHOCTU U MOBCEIHEBHOU KU3HU
JUISL UCcClieoBaHus (MOJISTTUPOBAHUSI) HECIIOKHBIX
MPaKTUYECKUX CUTyalluii Ha OCHOBE M3Y4YEHHBIX
dbopMyI U CBOUCTB puryp;

Y cTHBIN 0onpoc,
CaMOCTOSITeNIbHAs
pabora.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- BBIUMCIICHUS JJIMH, TUIOIIaAel 1 00beMOB peasIbHBIX
O0BEKTOB TPH PEIICHUN MTPAKTUIECKUX 3a]1ad,
UCIIOJIB3YsI PU HEOOXOAMMOCTH CIIPABOYHUKHU U
BBIYHCIIUTENBHBIEC YCTPOUCTBA;

- BBIUMCIISAET JJIUHBI, TJIOMIAIA U 00BEMBI peaIbHBIX
O0BEKTOB TIPH PEIICHUN TPAKTUIECKUX 3a]1ad,
UCIIOJIb3YsI PU HEOOXOAUMOCTH CIIPABOYHHUKHU U
BBIYUCIIUTEIbHBIE YCTPOUCTBA;

CaMOCTOSITeNTbHAS
pabora, mpaKTU4YecKas
pabota, mpoBepoyHas
pabora.

- MPUOOPETEHHUS MPAKTUIECKOTO OIBITa
NEATEIbHOCTH, MPEINIECTBYIOMIEH
po¢eCCHOHAIILHON, B OCHOBE KOTOPOH JICKHUT
JTAHHBIN y4eOHBIN TTpeaMeT.

- IEMOHCTPUPYET MPUOOPETEHUE MTPAKTUYECKOTO
OTbITA JICATEIbHOCTH, MPEIIESCTBYIOMICH
po¢eCCHOHATILHON, B OCHOBE KOTOPOH JICKHUT
y4eOHBIN MpeaMeT "'MaTemMaTuka"

Y CTHBIN Onpoc, JOKIJIA,
pedepar,
CaMOCTOSITeJIbHAS
pabora.

O0yuarommuiicst 10J2KeH 00,121aTh 00IIUMU
KOMIIeTEHIIUSIMHU, BKIKYAIOUMMMHU B ceOst
CIMOCOOHOCTh:

OK 1. [ToHuMaTs CylIHOCTh U COLIMAIBHYIO

OK 1. [ToHuMaeT CylmHOCTb U COLUAITBHYIO

YcrHbll onpoc, Oecena,

3HAYMMOCTh CBOEH OyAyliel mpodeccuu, MposBIsATh | 3HAUMMOCTH CBOEH Oyayiel mpodeccuu, MposiBIAsET K | CAMOCTOATENbHAS

K HEW yCTOMYMBBINA UHTEPEC. HEl yCTOMYMBBIN UHTEPEC. pabora, HaOIIOACHHE,
pedaekcus

OK 2. Opranu3oBbiBaTh cOOCTBEHHYIO AesiTenbHOCTh, | OK 2. Oprann3oBpiBaeT COOCTBEHHYIO ACITENBHOCTh, | CamocTosiTenbHas

BBIOMPATh TUIIOBBIC METOJIBI M CIIOCOOBI BHITIOTHEHUS
npoeccCHoHanbHBIX 3a/1a4, OIIEHUBATh X
() PEKTUBHOCTH U KAa4ECTBO.

BBIOMpAET TUTIOBBIE METO/IBI U CIIOCOOBI BHITTOIHEHUS
npoeccHoHaTbHBIX 3a/1a4, OIICHUBAET UX
3 PEKTUBHOCTH U KA4ECTBO.

pabora, mpaKkTH4IecKast
pabota, mpoBepoUYHas
pabota, HabIOACHUE
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

OK 3. [IpuHuMaTh pelieHus B CTAHAAPTHBIX U
HECTAHIAPTHBIX CUTYAlUsAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 3. [IpuHHMaeT pelieHus B CTAaHAAPTHBIX U
HECTaHAAPTHBIX CUTYyallMsX U HECET 32 HUX
OTBETCTBEHHOCTb.

CamocrosrenbHas
pabora, mpaKkTU4YecKas
pabota, mpoBepoyHas
pabora,

OK 4. OcynuiecTBiATh NOUCK U UCTIOJIb30BAHUE
uH(popmaluu, Heo0XoUuMOoH 11 3PPEKTUBHOTO
BBITNIOJHEHMS TPO(PeCcCHOHAIBHBIX 3a/1a4,
po(ecCHOHaTBLHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 4. OcyniecTBisieT MOUCK U UCIIOJIb30BaHUE
uH(popMaIuu, Heo0XoUMOH 111 3P PEKTUBHOTO
BBINOJHEHUS MTPO(hecCHOHANIbHBIX 3a/1a4,
npo(eccuOHaTBbHOrO U JIMYHOCTHOTO Pa3BUTHSL.

CamocTosTenbHast
pabota, camoaHaIN3
CTyJleHTa , pedrexcus

OK 5. Mcnons3oBath HHPOPMAIIMOHHO -
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npoeccHoHanbHOM IS TEIbHOCTH.

OK 5. Mcnonb3yeTr nH(hOpMAaIIMOHHO -
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B
npodeccHoHaIbHOM AeITEbHOCTH.

CamocTosTenbHast
paborta, yCTHBIN o1poc,
npaKTU4eckas pabora

OK 6. PaboraTrs B KOJUIEKTUBE U B KOMAHJIE,

3¢ PeKTUBHO O0IIATHCS C KOJUIETaMH, PYKOBOJICTBOM,

noTpeOUTEIIMHU.

OK 6. PaGoTaeT B KOJUIEKTUBE U B KOMAaHJIE,

s PexTUBHO OOIIaeTCs ¢ KOJIEraMH, PyKOBOJICTBOM,

NOTPEOUTENSIMU.

YcTHBIN onpoc,
caMOCTOsITeIbHAs
pabota, mpakTUYecKas
paboTa, mpoBepOUHas
pabota, HabJIIOAEHUE

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMaH/Ibl (IOAYUHEHHBIX ), 32 PE3YyIbTaT
BBITOJIHEHUS 3a/IaHUM.

OK 7. beper Ha cebst OTBETCTBEHHOCTD 3a paboTy
YJIEHOB KOMAaH bl (IIOJYMHEHHBIX ), 38 PE3yJIbTaT
BBITNIOJTHEHUS 3a/1aHUI.

YcrHblii onpoc, Oecena,
CaMOCTOSITEIbHAS
pabota, mpakTUYecKas
paborta
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHMS,
ycBoeHHbIe 3HaHus1, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTaTra

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJbTaToB
00y4eHus
OK 8. CamoCTOSITENBHO ONPENEIIATh 3aa4u OK 8. CamocTOsITENbHO ONPEACIISIET 3aa4n YcTHBIN onpoc,
po¢eCCHOHATILHOT'O M JINYHOCTHOT'O Pa3BUTH, po¢eCCHOHATBLHOI'0 B IMYHOCTHOT'O Pa3BUTHA, CaMOCTOSITCIbHAS

3aHUMAaTbCsA CaMOO6paSOBaHI/I€M, OCO3HAaHHO
IJIAHUPOBATH IMMOBBIIICHHC KBaJ'H/ICI)I/IKaI_[I/II/I.

3aHUMAacTCA CaMOO6p3.30BaHI/IGM, OCO3HaHHO
INTaHUPYCT IMMOBBINICHUC KBaJ'II/I(l)I/IKaHI/II/I.

paboTa, mpakTuIecKas
pabota, mpoBepoYHas
pabora

OK 9. OpueHTHpoBaThCs B YCIOBHUSAX YACTON CMEHBI
TEXHOJIOTUH B MPOGECCHOHATBHOU NeATETHHOCTH.

OK 9. Opuentupyercs B yCIOBHSIX YaCTOW CMEHBI
TEXHOJIOTUH B MPOGECCUOHAITBHON IEATEITHHOCTH.

YcTHBIN onpoc,
CaMOCTOSITeNTbHAS
pabota, mpakTU4YecKas
pabota, mpoBepoUHast
pabora.
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O]_[eHKa YCTHBIX OTBE€TOB oﬁyqalomnxcm

OTBeT OLIECHUBAETCH OTMETKOM «5», eCJIM 00y4AIOIIMICS:

o MOJIHO PACKpBUI CO/IEpKaHUE Marepuana B o0beMe, MPeayCMOTPEHHOM
IpOrpaMMoi, TMOKa3al pe3yibTaT OOy4YeHHsS, B COOTBETCTBUU C OCHOBHBIMH
MOKAa3aTeIsIMU OLICHKU;

o U3JIOKUJT MaTepuaj I'PAMOTHBIM S3bIKOM B OINPEICICHHOW JIOTMYECKOU

MoCICAOBATCIIbBHOCTH, TOYHO HMCIIOJIB3yd MATECMATHYCCKYI0 TCPMHHOJIOTUIO U

CHUMBOIJIUKY;

o MPaBUWIbHO BBINOJHUI PUCYHKH, YEPTEXKH, TpadUKH, CONYTCTBYIOIIUE
OTBETY;

o IIOKa3aJl  yMEHUE  WUIIOCTPUPOBATh  TEOPETHYECKUE  IOJIOKECHHUS

KOHKPETHBIMU NPUMEPAMH, NPUMEHATh UX B HOBOM CUTyalMd IIPU BBINOJHEHUHU
IIPaKTUYECKOTO 3aaHus;

o IIPOJIEMOHCTPUPOBAJI  YCBOEHUE pPAaHEE M3YYEHHBIX COMYTCTBYIOIINX
BOIIPOCOB, C(POPMUPOBAHHOCTh M YCTOWYMBOCTH HMCIOJB30BAHHBIX MPH OTBETE
YMEHHU U HABBIKOB;

o OTBEYAJI CAMOCTOATEIBHO 0€3 HABOASIIKX BOIPOCOB NPENOAaBaTEN.
Bo3MOXHBI O1HA — 1BE HETOYHOCTH IIPU OCBEIIEHUU BTOPOCTEIICHHBIX BOIPOCOB
WIA B BBIKJAJKaX, KOTOpble OOYYaIOLIUICS JIErKO HCIpaBWiI MO 3aMEYaHHIO
IIPEnoaaBaTes.

OTBerT OLEHMBaeTCs OTMETKON «4», €CIu OH YAOBIETBOPEH B OCHOBHOM
TpeOOBaHMSIM Ha OTMETKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEAOCTATKOB:

o B U3JIO)KEHUU JOMYIIEHbl HeOosblIME TNpPoOenbl, HE HCKA3UBLINE
MaTEMaTUYECKOTO  COACP)KAaHUSA  OTBETA, MWCIPABICHHBIE II0  3aMEYaHUIO
IIPENoaBaTensl.

o JOIYyIIEHbl OWIMOKM WiIK Oojee ABYX HEAOYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB MJIM B BBIKJIAJKAX, KOTOpble OOYyYalOlIUHCA JIErKO
UCIIPABUII 110 3aMEUYAHUIO NIPEIOAABATEINS.

OTBeT OLIeHUBAETCH OTMETKOM «3» B CIEAYIOIMX CIy4asX:
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o HEMNOJIHO WJIM HENOCJIEA0BAaTEIbHO PACKPBITO COAEPKAHUE MaTepuaa, HO
MOKa3aHo o0ulee MOHMMAaHWE BOIpOca M MPOJEMOHCTPUPOBAHBI  YMEHHMS,
JIOCTaTOYHBIE I AANBHEUIIErO0 YCBOEHUS NPOrPpaMMHOI0 Marepuajia, UMEIUCh
3aTPyIHEHHS WIH JTONYIIEHbI OIUMOKH B ONPEACIICHUH MMOHATUNA U, UCIIOIb30BaHUN
MaTEMATUYECKOM TEPMHMHOJIOTMH, YEPTEXKAX, BBIKIAIKAX, HCHPABIEHHBIE IOCIE
HECKOJIBKMX HaBOSALIMX BOIPOCOB YUUTEIS;

o OOy4YaroIIMIiCs HE CIPAaBUJICA C NPUMEHEHHEM TEOPUU B HOBOM CUTYyallUud
IpY BBITOJIHEHUH MPAKTUYECKOT0 3aJjaHMsl, HO BBIITOJHWI 3aJaHus 0043aTeIbHOTO
YPOBHS CJIOKHOCTH I10 JAHHOU TEME;

o IIPU 3HAaHWHA TEOPETHUYECKOrO0 MaTepuaya BBIABIEHA HEIOCTATOYHAs
c(OpMUPOBAHHOCTh YMEHUI U HABBIKOB.

OTBeT OlIEHUBAETCS OTMETKOM «2)» B CIEAYIOIINUX CIyYasx:

o HE PACKPBITO OCHOBHOE COJIep)KaHe Yy4eOHOr0 MaTepurarna;

o OOHapy>KEHO HE3HAHWE WIM HEMOHUMAaHWE YydJaluMcs OOJbIIed win
HanOoJee BaXKHOM YacTh yueOHOr0 MaTepuana;

o JIOTYIICHBl OIMHMOKH B OMNPEAEICHUH TOHATUMA, TPH HCTOIb30BAHUH
MaTEMaTUYECKON TEPMUHOJIOTMH, B PHUCYHKaX, 4YepTexax WiIH Tpapukax, B
BBIKJIaJIKaX, KOTOPhIE HE HCIPABJICHBI TOCIE HECKOJIBKHUX HABOJSIINX BOIPOCOB
Ipero1aBaTers.

OueHka NpaKTHYECKUX, IPOBEPOYHBIX, MMCbMEHHO-TPa(UUECKHUX
paoor.

Ounenka  «5» - craBuTCs, eciu OOYyYarOUIUMHCSA JEMOHCTPUPYET  3HAHHE
TEOPETUYECKOTO0 M TMPAKTHYECKOTO Marepuaia Mo TeMe padoThl, Ompenesnser
B3aMMOCBSI3U MEXKIYy I[OKa3aTelsiMH 3a7aud, Ja€T MPaBWIbHBIA aJICOPUTM
pelIeHu s, onpeeseT MEKIUCIMILUIMHAPHBIE CBSI3U 110 YCIIOBUIO 3a/1aHus, paboTa
BBITIOJIHEHA TOJHOCTHIO, B JIOTUYECKHUX PACCYXKACHUSIX U OOOCHOBAHUM PEIICHUS
HET MPOoOEIOB U OMIMOOK, B PEIICHUN HET MAaTEMaTUYECKUX OMIMOOK (BO3MOKHA
OJlHA HETOYHOCTb, OIKMCKA, HE SBJISIIOMIAACS CJICACTBUEM HE3HAHUS WU

HEJIOTIOHUMAaHUS Y4eOHOTO MaTepuaa).
tolo]



Ounenka «4» - CTaBUTCSA, €CIM OOYYAIOIIMICSA JIEMOHCTPHpPYET 3HaHUE
TEOPETUYECKOI0 M MPAKTUYECKOr0 Marepuasia Mo TemMe paboThl, Jomyckas
HE3HAYUTEIIbHBIE HETOYHOCTHM MPHU PELICHUU 337a4, UMES HEMOJIHOE MOHUMAHUE
MEXIUCUUILUTMHAPHBIX CBSI3€H MPU MPABWIHHOM BBIOOpE aJropuT™Ma peuieHUsl
3ajaHusi, paboTa BBHITIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMSI IIArOB pPEIICHUS
HEJOCTATOYHBI (€CIM  yMEHHE OOOCHOBBIBATH PACCYXKIACHUS HE SBISLIOCH
CHenuaibHbIM OOBEKTOM TPOBEPKH), JOIMYIICHA OJHA OIIMOKa WM JIBa-TPU
HeJo4YeTa B BBIKJIAAKAX, PUCYHKaX, YepTekax win rpadukax (eciu 3tu paboThl He
SIBJISUTACH CTICIIUATTLHBIM O0BEKTOM MTPOBEPKH).

Ounenka «3» -  craBUTCS, €cliM OOYYArONIMICS 3aTPyAHSIETCS C
MPAaBWJIBHOM  OLEHKOM  TMPEIOKEHHOM  3aJayd, [JIa€T HEIMOJHBIM  OTBET,
TpeOyIOlMi  HABOJAIIMX  BOMPOCOB  IMpenojaBarelis, BbHIOOp  anropuTMma
pelIeHusl 3aJadyd BO3MOXKEH IIPU  HABOJAIIMX  BOIIPOCaxX  MPENoaaBaTelis.
JOMYILEHbI 00Jiee OHOM OIMIMOKM WK 0oJiee BYX-TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTexax win rpadukax, Ho 00yJaromuiics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU U
3HAHUSIMHU MO TEME.

Onenka «2» - cTaBUTCS, €ClIM OOYYArOIIWIICS J1aeT HEBEPHYIO OIICHKY
CUTyalluW, HENpPaBWIbHO  BBIOMpaeT  alropuT™M  JeWcTBuil. JlomymieHbl
CYIIIECTBCHHBIC OIIMOKH, TIOKa3aBIINWE, YTO OOydYalOIIMICS HE BIajeeT
00s13aTEIbHBIMUA YMEHHUSIMHU T10 TIPOBEPSEMON TEME B MTOJIHON MeEpeE.

Ouenka «1» - cTaBUTCA, €ClI O0yYArONTUHCS TTOKa3ayl MOJHOE OTCYTCTBUE
00s13aTeNbHBIX 3HAHUM M YMEHHMH MO TeMe WM 3HA4YUTeNIbHAas 4acTh pPadOTHI
BBITIOJIHEHA HE CAMOCTOSITENbHO, €CJIM 00YYalOlUNCs K BBIMIOJIHEHUIO PabOThl HE

PUCTYTIHII.
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