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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
MOJITOTOBKM CIleMaTMCTOB cpennero 3BeHa (mamee IITICC3) B cooTrBeTcTBHH C

OKI'OC, dI'OC no cnemuansaoctu CIIO

38.02.03 OIIEPALIMOHHAA NEATEJIBHOCTD B JIOTUCTUKE

1.2. MecTo y4eOHOM IMCHUIIMHBI B CTPYKTYPe OCHOBHOI NPo(ecCHOHAIbHOM
o0pa3oBaTeIbHOI MPOrpamMMbI:

VYuebnas mucrumimaa «MATEMATHUKA» Bxoaut B 0011€00pa3oBaTeIbHbBIN

IIUKII U SBJIsIeTCs 0a30BOM 00111e00pa30BaTeIbHON TUCIIUTUTHHOM.

1.3. leap u 3axa4n yueOHOM JUCHUIIMHBI — TPeOOBAHUS K pe3yJabTaTam
OCBOCHUSA YU4eOHOM IMCHUIIUHBI:

N3yuenne mMareMaTUKu Ha NPOQPUIHLHOM YPOBHE CPEIHEro (IOJIHOI0) OOIIero
00pa30BaHUsI HAMPABIIEHO Ha TOCTUKEHHUE CIECTYIOUINX LIETEeH:
- (popmupoBaHue npeacTaBIeHUu 00 UESIX U METOJaX MaTEMaTUKN; O MaTEMaTUKe
KaK YHUBEpPCAJIbHOM SI3bIKE HAyKH, CpPEICTBE MOJEIMPOBAHUS SBJICHUH U
IPOLIECCOB;
-OBJIaJICHUE  S3BIKOM MaTeMaTHKH B YCTHOW M THUCbMEHHOW  (Qopme,
MaTeMAaTUYECKUMHU 3HAHUSMU W YMEHUSMH, HEOOXOAUMBIMU JI1 H3YYCHHS
HIKOJIbHBIX €CTECTBEHHOHAYUYHBIX JUCUUIUINH, NPOAODKEHHUS OOpa3oBaHUA HU
OCBOEHUS U30paHHOM ClleMaIbHOCTH HA COBPEMEHHOM YPOBHE;
-pa3BUTHE  JIOTMYECKOIO0  MBILUICHUS, QJITOPUTMHUYECKON KYJIBTYpBI,
IPOCTPAHCTBEHHOIO BOOOpaXXEHMsI, MAaTEMaTUYECKOI'O0 MBILIUIEHUS W HHTYWIIHH,
TBOPUYECKHUX CIOCOOHOCTEH, HEOOXOAUMBIX ISl MPOAOKEHUST 00pa30BaHus U JJIs
CaMOCTOSITENILHOM JESATENIbHOCTA B OOJACTH MAaT€MaTUKUM W €€ TMPUIOKEHUU B

Oynymiei mpodeccuoHaIbHON NeATeIbHOCTH;



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

SHAYUMOCTHU MAaTCMATUKHU IJII HAYYHO-TCXHUYICCKOT'O IMPpOorpecca.

B pesynbpTaTe ocBOeHUS y4eOHON TUCITUTUIMHBI 00yUYaIOIIUNICS JOKSH 3HATh U

INOHHUMATh.

-3HAYCHUE MAaTeMaTUYECKON HAYKH JJIsl PELICHUS 3aJ]1a4, BOZHUKAIOLIUX B TEOPUH
U IIPAKTUKE; MIUPOTY U OrPAHUYECHHOCTh NPUMEHEHUS MAaTEMATUYECKUX METOJIOB
K aHAJIM3Yy U UCCJIEIOBAHUIO MPOIECCOB U SIBJICHUMN B MPUPOJIE U OOIIECTBE;
-3HAYCHUE NPAKTUKU M BOIPOCOB, BO3HHMKAIOUIMX B CaMOW MaTeMaTHKe, IS
(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, METOJIOB U PE3yIbTATOB alreOphl 1 MaTEMAaTUUYECKOI'0 aHalu3a
JUJIs1 IOCTPOEHUS MOJIEIel pealIbHBIX MPOLIECCOB U CUTYyAalUid;

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

-YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTeMaTHUYECKHX PACCYXIAEHUU, UX
IPUMEHUMOCTh B PA3JIUYHBIX 00JIACTIX YETOBEUECKON JIESITEIIbHOCTH;

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

-pOJib AKCMOMAaTHUKK B MAaT€MaTUKE; BO3MOXKHOCTh MOCTPOCHUSI MaTEMaTUUECKUX
TEOpU Ha aKCMOMAaTUYECKOW OCHOBE; 3HAYEHUWE AaKCUOMATUKU JJISI JAPYTUX
oOJiacTel 3HAHMS U JJIsl IPAKTUKY;

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

B pesynbrare ocBoeHHS y4eOHOM MMCIMIUTMHBI OOYYArONTUNCS JIOIKEH YMETh:




-BBITIOJIHATh apU(DPMETHUYCCKUE JCHCTBHS, COdYETas YCTHbIE W THCHhMCHHBIC
IPUEMBbI, TPUMCHECHHE BBIYUCITUTEIBHBIX YCTPONCTB; HAXOAUTh 3HAYCHUS KOPHS
HATypajJbHOM CTEMEHHW, CTENEHU C pAlMOHAIBHBIM IIOKa3aTeleM, Jorapudma,
UCIIONTB3Ysl TPH HEOOXOAUMOCTH BBIUYHUCIUTEIHHBIE YCTPOWCTBA; IMOJB30BATHCS
OLICHKOM M NMPUKUJIKOU IIPU MPAKTUYECKUX PACUYETaX;

-TIPUMEHSTh TIOHSTHUS, CBS3aHHBIC C JEIUMOCTBHIO IEIBIX YHUCEN, MPU PEelIeHUU
MaTeMaTHYEeCKUX 3a]1a4;

-HaXOJUTh KOPHM MHOTOYJIEHOB C OJIHOW TEepEeMEHHOMW, pacKiIaJabIBaTh
MHOT'OYJIEHBI HA MHOXKHUTEIH;

-BBINIOJIHATH ~ JACHUCTBUS €  KOMIUIGKCHBIMM  YHCJIAMH,  MOJb30BATHCS
FeOMETPUUYECKON MHTEPNPETANUEN KOMILUIEKCHBIX YUCEI, B MPOCTEUIINX CIyYasIX
HAaXOJWTh  KOMIUIEKCHBIE  KOPHM  YpPaBHCHHMH C  JICHCTBHUTEIBHBIMH
kKoddurueHTamu;

-TIPOBOJIUTH  MPEOOPA30BaHUS  YHCJIOBBIX W  OYKBEHHBIX  BBIPAXKEHUH,
BKJTIOYAIONINX CTENEHU, pPaJUKadbl, JOrapumMbl ©U TPUTOHOMETPHUUECKHUE
byHKINH,

-ICTIOJIb30BaTh ~ NPUOOpPETEHHbIE 3HAHUS W yMEHUA B  MPAKTUYECKOU
NEATeNbHOCTY M TOBCEIHEBHOM JKM3HM JJIi MPAKTUYECKUX PACUYETOB IO
dbopmynam, BkItodas GOpMyIibl, COAEPKAINE CTENIEHHU, PAAUKAIIbI, JorapudMbl U
TPUTOHOMETpHUUYECKHE (DYHKIIMH, WCIONB3YS TMPU HEOOXOAMMOCTH CIPaBOYHBIE
MaTepHalibl ¥ MPOCTEHIIINE BEIYUCIUTENbHBIE YCTPOMCTBA;

-OMpeiensaTh 3HadyeHue (YHKIUM TIO0 3HAYEHHUIO apryMEHTa NpH Pa3IHdHBIX
criocobax 3a1aHus GyHKIUY;

-CTpouTh TpaduKkd W3YYCHHBIX (PYHKIMNA, BBIMOJHATH MpeoOpa3oBaHUs
rpaduKoB;

-ONMUCHIBaTh MO Tpaduky u 1o Gopmylie MOBEAEHHWE U CBOWCTBA (PYHKIIUW,
-pelath ypaBHEHHMs, CHUCTEMbl YpaBHEHHI, HEpaBEHCTBa, MCIOJb3Yysl CBOICTBA

byHKIMI U uX rpaduuecKkue npeacTaBlICHUS;



-MCI0JIb30BaTh ~ NPUOOPETEHHbIE 3HAHUS W  yYMEHUA B  IPAKTUYECKOU
NEATebHOCTH W TOBCEIHEBHOM >KW3HU [UJI ONHCAHUS M UCCIEAOBAHUSA C
NOMOILBI0 (PYHKIMI peasbHbIX 3aBUCHUMOCTEH, MPEACTABICHHUS UX TIpa(UUecKy;
UHTEPIpPETANU IPaQUKOB peabHBIX MPOIIECCOB;

- HAXOJUTh CYMMY O€CKOHEUHO yObIBaIOLIEl F€OMETPUUECKON TPOrPECCHH;
-BBIUMCIISATh TMPOU3BOAHBIE M TMEPBOOOpa3HbIE JJIEMEHTAPHBIX  (PYHKIIHH,
OpPUMEHsS MpaBWJIa BBIYKMCIEHUS MPOU3BOAHBIX U MEPBOOOPA3HBIX, MCIOJIB3YS
CIIPaBOYHBIE MaTEPHUAJIBL;

-hccie1oBaTh QYHKIUU U CTPOUTH UX IpaUKH C OMOIIBIO IPOU3BOIHOM;

- pemiarhb 3a7a4y ¢ IPUMEHEHUEM YPAaBHEHMSI KacaTelnbHON K rpaduky QyHKLINY;
-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 TOBCEJHEBHOM JKM3HM I PEIIEHUS T'E€OMETPUYECKHX,
(Gu3HUecKNX, SJKOHOMHUUECKUX U JPYrUX MPUKIAIHBIX 3a/1ad, B TOM 4YuCie 3aja4
Ha HauOoJplIME€ W HAaUMEHbIIME 3HAaYeHUs C NPUMEHEHHEM anmnapara
MaTEMaTH4YECKOI0 aHAJIU3A;

-peuiaTh paloHaJbHbIE, IOKAa3aTeJIbHbIE U JOrapU(PMUUYECKUE YPABHEHUS U
HEpPaBEHCTBA, HppalMOHAIbHbIE MW TPUTOHOMETPUYECKUE YpaBHEHUS, HUX
CUCTEMBI;

-JI0Ka3bIBATh HECJIOKHBIE HEPABEHCTBA;

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

-M300pakaTh HA KOOPJAWHATHOW IJIOCKOCTA MHOXECTBA PEIIEHWN ypaBHEHUU U
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
peACTaBIECHUN, CBOMUCTB (DYyHKIIMI, TPOU3BOIHOI;

-MCI0JIb30BaTh ~ NPUOOPETEHHbIE 3HAHHUS W yYMEHUA B  I[PAKTUUYECKOU
NEATEIbHOCTY W TOBCEIHEBHOM JKHU3HU JUIsl TOCTPOEHUS W UCCIEI0BaHUA
OPOCTENIINX MATEMATUYECKUX MOJENEH;

-pemaTh MmpocTeline KOMOMHATOPHBIE 3a/ladyd METOAOM Iepedopa, a TaKkKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (OpMyn, TpeyroiabHuka Illackans; 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 yMEHUAd B  IPAKTUYECKOU
NEATEeIbHOCTH W TIOBCEAHEBHOW JKM3HU MJI1 aHAM3a peajbHbIX YHUCIOBBIX
JAHHBIX, TMPEICTAaBICHHBIX B BUJE JAHarpamm™m, rpaduKkoB; [Js aHaIU3a
MH(OPMAIHN CTATUCTUYECKOT0 XapaKTepa;

-COOTHOCUTDH IJIOCKUE T€OMETPUUYECKHE (PUTYpPhl U TPEXMEpHbIE OOBEKTHI C HX
ONMHCAHUAMH, 4YEPTeKaMM, HU300pPAKEHUSIMH; paziuyaTb M aHAJIU3UPOBATH
B3aMMHOE PacCIloOKeHue Quryp;

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

-pelath TeOMETPUYECKHEe 3ajlayd, ONHUpasCh HAa HU3YYEHHbIE CBOMICTBA
IUIAHUMETPUYECKUX M CTEPEOMETPUUYECKUX (PUTYp U OTHOIIEHUH MEXKIYy HHUMH,
OpUMEHss anredpandeckuii 1 TPUrOHOMETPHUECKUH anmnapar;

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

-BBIYMCJISATH JTUHEIHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpAIUIX,
00bEeMBI U TJIONIAJN TMOBEPXHOCTEU 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,
-UCMOJb30BaTh  NMPUOOpPETEHHBIE 3HAHUA U YMEHUS B  MPAKTUYECKOM
NEATEIbHOCTH U TOBCEIHEBHON JXM3HM JUISl WCCIEIOBaHUS (MOJEIUPOBAHUSA)
HECJIOKHBIX MPAKTUYECKUX CUTyallMii Ha OCHOBE M3Y4YEHHBIX ()OPMY] U CBOWCTB
duryp;

-BBIUMCJICHUS JJIMH, IIOWAZell 1 00BEMOB peallbHbIX OOBEKTOB INpPHU PEIICHUU
OPAKTUYECKUX 3a/ay, UCIOJIb3ysl MpU HEOOXOAUMOCTH CHPABOYHUKH U
BBIYHCIIUTEIIBHBIE YCTPONCTBA;

-IpUOOPETEHUsT NPAKTHUYECKOTO OIbITa JIESITEIbHOCTH, MPEAIIeCTBYIOEH

npoQeccuoHaIbHOM, B OCHOBE KOTOPOM JIEKUT JaHHBIA y4eOHBIA IpeaMer.

1.4. Ilepeuens popmMupyeMbIX KOMIIETEHIIHIA:

OOyuaronuiicsa JoKeH 00J1alaTh OOIMMHU KOMIIETCHIIUSIMH, BKJIFOYAIOIIUMHU
B ce0s1 CHOCOOHOCTb:

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

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IEATEIHLHOCTH, BHIOMPATh TUIIOBHIC
METOJIbI M CIOCOOBI BBIMOJHEHUS TPO(ECCHOHANBHBIX 3a/ad, OLEHUBATh HX
3(PEeKTUBHOCTH U KAaYECTBO.

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

OK 4. OcymiecTBasATh MOUCK M UCIIONB30BaHUE MUH(POpPMAIIUU, HEOOXOAUMOM
U1t 3 (PEKTUBHOIO BBIMOIHEHUSI TPO(ECCUOHANIBHBIX 3aJ1a4, MPOPECCUOHATBHOTO
U JIMYHOCTHOT'O Pa3BUTHSL.

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

OK 6. Paborate B KOJJIEKTHBE U B KOMaHJE, d()PEKTUBHO OOMATHCA C
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KOJUIEraMH, pyKOBOZCTBOM, MOTPEOUTEISIMHU.

OK 7. bpatp Ha ce0d OTBETCTBEHHOCTh 3a pPAaOOTy YJEHOB KOMAaHJbI
(MOAYMHEHHBIX ), 32 PE3YJAbTAT BHIMOJIHEHHUS 33IaHUi.

OK 8. CamocrosiTenbHO oOmpeAeNsITh 3adaud  Npo(EecCHOHATBHOTO H
JUYHOCTHOI'O Pa3BUTHS, 3aHUMAThCS CAMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBINICHNE KBATHU(UKATIHIH.

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):

MakcumanbHasi yaeOHass Harpyska oOyvarorierocst 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 yueOHasi HAarpy3Ka (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 rpadguueckux padot 10
[TpomexxyTounas atTectanus B 1 cemectpe B popme dK3aMeHa 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
YU4ETOM KaK CaMOCTOSITEJIbHOI'O €€ 3HAUE€HUs, TaK U C YYETOM TOr0, YTO MaTEMaTHKa
ABJISIETCSl MPEIUIECTBYIONIEH UCHUIUIMHON JJii MHOTMX HPO(ECCHOHATBHBIX
JOUCLUUIUIMH, B KOTOPBIX MPUMEHSIOTCS COOTBETCTBYIOLIME 3HAHUS M YMEHUSA IJIS
pemieHus npodecCHOHANIbHBIX 3a7ad. B  wacTHOCcTH, ¢ y4eToM Tpoduis
oJly4aemMoro npoecCHOHANbHOrO 0Opa30BaHUsI NPOU3ZBEAEHO PpACIpPEACIICHUE
YacoB Ha M3YYEHUE U CaMOCTOSTENbHYIO padOTy MO pasjenaM, MpeACcTaBICHHBIM

HIWKE (Hampumep, OcCOOBbIM aKIEHT CHAeJlaH Ha NpeoOpa3oBaHUE YHUCIOBBIX U
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OYKBEHHBIX BBIpaXKE€HUH, pabOTE CO CTENEHSIMU U KOPHIMU, U3yuyeHrue QyHKIUN, UX
CBOMCTB U rpaduKOB, TPUTOHOMETPUHM, HayajlaM MaTEMaTUYECKOIO aHaju3a,
IPUMEHEHUIO YPABHEHUM M HEPABEHCTB, MX CUCTEM IPH PELICHHH NPAKTUYECKHUX
COJlepKaTeNbHbIX 3aJad W T.A.). Takum 00pa3oMm, MporpamMma OpPHUEHTHPYET Ha
OPUOPUTETHYIO POJb  MPOLECCYAIbHBIX  XApPAaKTEPUCTUK  ydyeOHOMl  paldoThl,
3aBUCSIIUX OT MpoQuiis MpodecCHOHATbHOM MOATOTOBKH, aKIIEHTUPYET 3HAUCHUE
IIOJIyYEHUsT  ONBITA  HCIIOJIB30BAaHUA MAaTEMaTUKM B CONEPKATEIBHBIX W
npoeCCUOHAIBHO 3HAYMMBIX CHUTYyallUsiX [0 CpaBHEHUIO C (OpMaJbHO-

YPOBHEBBIMU PE3YJIHTATUBHBIMHU XapAKTEPUCTUKAMH O0yUCHHUS.

Oo6bem
HaunmeHoBaHHe pa3/iesioB U TeM
4acoB

Pa3nen 1. UncsioBble M OyKBeHHbIe BbIPAKEHHU S 10
Pa3nen 2. CTeneHu U KOpHH 14
Pazpnen 3. ®ynknuu. Ux cBoiicTBa u rpadpuxku 16
Pa3nen 4. [loka3zaTenbHas n Jorapugmudeckast pynknus. Ux cBoiictBa u rpaguku. 38
IToka3aTe/ibHbIE H JOrapu¢mMuyecKue ypaBHeHHsl M HEPaBEHCTBA

Pa3nen 5. Tpuronomerpust 51
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. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPHH BepPOSITHOCTEH 16
HUTOrO 435
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®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(OK)
Pasnes 1. UncioBble H OyKBeHHbIE BbIPAKEHHU S 10
Temal.1 Ienble, pannoHanbHbie U AecTBUTENbHBIE | Llenble, palioHalIbHbIE U IEUCTBUTENBHBIE YK CIIA U JIEUCTBUS C HUMH. 2 5 12
qrcia ApudmeTnideckue BbIpaXeHuUI. ’
Tema 1.2 Apudmernueckre BEIPKEHUS. .
pud P . Apudmerndeckue Beipaxenus. [IpeobpasoBanne apupMeTHIECKUX BBIpaKEHUH 2 2 1,2
[IpeoOpazoBanue apuMeTHIeCKHX BRIPpAKEHUH
JenumocTs nenbix uncen. Jlenenue ¢ ocratkoM. Pelienue 3aiad ¢ 5 2 236
[EJIOYHCIICHHBIMA HEU3BECTHBIMHU. Y
Tema 1.3 JlenuMoCTb HENBIX YUCEN [Tpaktuaeckas padora Ne 1 Ymncnossie 1 OyKBEHHBIE BBIPAsKCHUS 2 2 4,6,8
CamocrostenbHas pabotaNel CpaBHenus (pabota ¢ aureparypoi, odopmieHue 5 1 5689
JIOKJIa/1a) e
Pa3zpnen 2. CTeneHnn U KOpHU 14
CreneHb ¢ pallMOHAILHBIM MTOKa3aTelieM U ee CBOHCTBa. [IoHsTHE O CTENeHH C
Tema 2.1 Ctenenu ¢ pa3IUYHBIMU OKA3aTEISIMU U N N N
N JIEHCTBUTEIBHBIM MOKa3aresneM. CBOKMCTBA CTENEHU C IEHCTBUTEIbHBIM 2 2 1,98
NIeHCTBHA ¢ HUMH
roKa3zaTesieM.
Tema 2.2 KopHu 1 uX CBOHCTBa Kopens crenenn n > 1 u ero cBolcTBa. 2 2 2,3
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Dopmu
Ypose P
pyemble
Conep:xanue y4eOHOr0 MaTepualia, NpakTHYecKue padoThl, camocTosiTedbHass | O0bem Hb
HaunmeHoBaHUe pa3iesioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIIN U
(OK)
Tema 2.3 [IpeobpazoBanne BEIpKECHUT, N
[IpeobpazoBaHue BbIpaXKeHUH, COAEPIKALIUX CTETIEHN U KOPHH. 2 2 8,6
COJIepKAIIUX CTETICHU U KOPHU
ITpaktnueckas padora Ne 2 IIpeoOpa3zoBaHust BEIpaKEHHM, BKIIOYAOIIUX
apuMeTHIecKne oNepalny, a TakKe OTlepalii BO3BEJICHUS B CTETICHb, 2 2 3,45,6,8
TOXKIECTBEHHBIE TTPE0OpaA3OBaAHU
Tema 2.4 [IpeobpazoBanne BEIpaKECHUT, N
[TpeobpazoBanue BeIpaKEHUH, BKIIOUAIOMINX Pa3IMuHble apru(MeTHyecKue
BKJTIOUAIOIINX Pa3JIMYHbIC apu(PMeTHIeCKHe
oTIepaIyH, a Tak)Ke OINepalny BO3BEACHUS B CTETICHb U TOXK/IECTBEHHbIE
oIrepalyy, a TAK)Ke OIEePalii BO3BEACHUS B CTCIICHb 2 2 2,34
peoOpa3oBaHusl IPU PEIICHUH COACPIKATEIBHBIX MPAKTHYSCKUX 3a71a4 110
Y TOXJICCTBEHHBIE MPEOOPa30BaHUS IPH PEIICHUN OThACIBIM
CoJIeprKaTeNbHBIX MPAKTUYECKHX 33/1a4 110 OTPACIISIM P
[IpoBepounas padbora Nel 2 2 3,289
CamoctositenbHas pabora Ne 2 ®dopmyiibl cokparieHHoro ymHoxenus. CBOHCTBa
KOpHEeH U creneHei. (paboTa ¢ rureparypoil, moadop U pemeHne 3aJaHiid Ha X 2 1 1,358
MIPUMEHEHHE)
Paznen 3. ®ynknuu. Ux cBoiicTBa u rpadpuxn 16
Dyuakimn. O0IacTh ONPENEIEHUS U MHOKECTBO 3HaueHU. CBoMcTBa (DYHKIIHI:
Tema 3 .1 Onpenenenue ¢pyakimn. O6macTs y P by
. N MOHOTOHHOCTb, Y€THOCTh U HEYETHOCTD, IICPUOIUIHOCTD, OTPAHUICHHOCTb.
OTIpEIeTICHISI 1 MHOKECTBO 3HaueHuid. CBoMCTBa 2 2 2,8
- [IpomexyTku Bo3pacTaHus U yObIBaHHUS, HAMOOJIbIIIEE 1 HANMEHbIIIeE 3HAYCHUS,
yHKI TOYKH SKCTpeMyMa (JIOKaJIbHOTO MakcuMyMa U Munumyma). ['paduk pynkimm.
IIpakTnueckas padora Ne 3 IToctpoenue rpadhukoB GyHKINIA, 3aJaHHBIX
Tema 3.2 Iloctpoenue rpaduKkos. P P P pad by ’ 2 2 3,4
Pa3sIUIHBIMU CIIOCOOaMMU.
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®opmu

Ypose
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 3.3 Onpenenenue creneHHon Gyaknum. Ee CrenenHast QyHKIHS ¢ HATYPaTbHBIM ITOKa3aTeNeM, €€ CBOMCTBA U rpaduK. 2 9 289
CBOIICTBa U rpaduK. [IpeoOpazoBanue rpadukos. ”
B3anmno o6patablie ¢pyHkuun. O0nacTs onpenenacHus 1 001acTb 3HAYEHUH
Tema 3.4 OOparnas ¢pyukuus. O0aacTh ) OPP by > TP
o . obparHo#t GpyHkmu. ['paduk obpaTHOH (HyHKUIMH, IpeoOpazoBanue rpaduKoB,
ompezieNieHns U 00JIacTh 3HAUYCHUH 00paTHOU . o . 2 2 9,8,
CUMMETPHsI OTHOCUTEJILHO NpsiMON y=Xx. Haxoxnenue ¢yHkium, o0paTHOIN JaHHOM.
¢ynkuun. CroxHas QyHKIHS (KOMIO3HIIUS ) .
Crnoxsas QyHKIus (KoMIo3unus GyHKImii).
Tema 3.5 IToctpoenue u nmpeodpa3zoBanue rpadukos. | [loctpoeHue u npeoOpa3oBaHue rpaduKoB. 2 2 3,4
[IpaxTrueckas padora Ne 4 [IpeoOpazoBanue rpadukoB: mapaieNbHbIA TEPEHOC,
CUMMETPHS OTHOCUTENIFHO OCEeH KOOPAUHAT U CUMMETPHUS OTHOCUTEIHHO Havyana 2 2 1,2,8
KOOPAMHAT, CHMMETPHUS OTHOCUTENBHO MPAMON y=X
CamocrosTenbHas padota Ne 3 BepTukainbHbIC B TOPU30HTATBHBIC aCUMIITOTEI 12354
rpa¢ukoB( paboTa ¢ TUTEPaTYpOil U SIEKTPOHHBIMU HCTOYHUKAMH, OhopMIiteHHe 2 1 e
JIOKJIaaa).
CamocrositensHas pabora Ne 4 [Toctpoenue u mpeobpazoBanue rpadukoB
aIIeMeHTapHBIX QyHKIMH.(paboTa ¢ pa3IMYHBIMU UCTOYHUKAMH, TIOA00D H 2 1 3,458
MMOCTpOEHHUE TPadUKOB PIEMEHTAPHBIX (HYHKITHI)
Pasneu 4. lloxa3zaTeanHas u Jorapupmmuveckas pynknus. Ux cpoiictea u rpapuxu. IloxkasarenbHble u Jorapugpmudeckue 38
YPABHEHMS U HepaBeHCTBA
Tema 4.1 Tloka3zarenbHas (QyHKIHS, €€ CBOWCTBA U [Moka3arenbHas GpyHKIMs (IKCIIOHEHTA), €e cBoiicTBa U rpaduk. [Ipeodpa3opanue 2 2 912
) 1 i

rpadux.

rpadrka moxka3aTenbHON (yHKIIHH.
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®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 4.2 IIpeoOpazoBanne MOKa3aTECIHHBIX N
N IIpeoOpazoBanue Moka3zaTeNbHBIX BBIPAKEHUH 2 2 34,8
BBIpaKEHUI
Tema 4.3 IlokazarenbHble ypaBHEHUS Pemenre nokazareabHBIX ypaBHEHHUH 2 2 2,3
Tema 4.4 TlokazarenbHble HEPABEHCTBA Pemenne nokasarenbHbIX HEPABEHCTB 2 2 1,2
[IpaxTrueckas padora Ne 5 Permenne nokasarenbHBIX YpaBHEHUI U HEPaBEHCTB.
Hcnonp3oBanue cBOMCTB U rpaduKoB QYHKIWH NP PELICHUH MOKa3aTEIbHBIX 2 2 3,489
YpaBHEHUH U HEPABEHCTB.
Tema 4.5 Jlorapudm yncna. OcHoBHOE Jlorapudm uncna. OcHOBHOE JTorapupMUUECKOE TOXKIECTBO. JlecATHIHBINH 1 5 2 198
JOTapUDMHUIECKOE TOKIACCTBO. HaTypaJbHBIA JOTapUPMBI, YUCIIO €. o
Tema 4.6 CpoiicTBa IorapuQMoB. Jlorapudm npousBeaeHns, 9acTHOTO, cTerieHn. CBOICTBa JTOTapupMOB. 2 9 234
JlorapudmupoBaHue 1 MOTEHIUPOBAHHE JlorapudmupoBaHue 1 MOTEHIUPOBAHHE "
Tema 4.7 [IpeoOpazoBaHue BEIpaKEHHH, .
ITpeoOpa3zoBaHus BeIpAXKEHUI, BKIIOYAIOIINX apU(PMETHUECKHUE OIIEPaIiH, a TAKXKEe
BKJTIOYAIOMINX apu(METHIECKHE ONepallty,
orepauy BO3BEACHHA B CTEIICHb U JiorapupmupoBaHus. [lepexo K HOBOMY 2 2 2,389
onepalyy BO3BEACHUS B CTEIIEHb U
OCHOBAHHIO.
norapudmuposanue. [lepexoq kK HOBOMY OCHOBAHHIO.
IIpakTrueckas padora Ne 6 Berancienue norapugpmos 2 2 2,348
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Vpose Dopmu
Conep:xanue y4eOHOr0 MaTepualia, NpakTHYecKue padoThl, camocTosiTedbHass | O0bem Hb pyemble
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
eHIUH
HHA (OK)
Tema 4.8 Jlorapudmuueckas pyaknus, ee cBoiictBa | Jlorapudmudeckas GyHKIHS, ee cBoicTBa U rpaduk. [Ipeodpazopanme 2 9 9812
u rpaduk. norapupMuiIecKkoi QyHKINH. B
Tema 4.9 Jlorapupmudeckne ypaBHEHHUS Jlorapudmuieckue ypaBHeHUs 2 2 2,34
Tema 4.10 Jlorapupmuueckie HepaBeHCTBa Jlorapudmuueckre HepaBeHCTBA 2 2 2,34
[Ipaxtrueckas padora Ne 7 Pemenne morapudMUIecKuX YpaBHEHUH M HEPABEHCTB.
Hcnonp3oBanue cBOMCTB U rpaduKoB QYHKIUH NP PELICHUH JOrapupMUIecKux 2 2 6,8,
YpaBHEHUH U HEPABEHCTB.
Tema 4.11 Pemenune moka3aTebHBIX U
norapu(MUYECKIX YpaBHEHHUI 1 HEPABEHCTB. Pemmenne nokazarenbHBIX U JIOTAPUPMUUECKUX YPAaBHEHUI U HEPABEHCTB.
[IpuMeneHne MaTeMaTHIECKIX METOAOB JIJIS [IpuMeHeHne MaTeMaTHIECKUX METOIOB ISl PEIICHHSI COACPIKATENBHBIX 3a7a4 U3 2 2 2,348
pelIeHus coAepKaTeIbHbBIX 3a/[a4 U3 Pa3IMIHBIX Pa3IMYHBIX 00JIACTEH HAYKH U MPAKTHUKH.
obnacTel HAYKH U MPaKTUKH.
IIpoBepounas padorta Ne2 2 2 2,8,9,3
CamocrosrensHas padota Ne5 Iloctpoenue u npeodpasoBanue rpaduka
MoKa3aTeNlbHOW QYHKIMH. (padoTa ¢ IUTepaTypoil, dIEKTPOHHBIMU 2 1 456
o0pa3oBaTenbHBIMH pecypcaMu, opopMIIeHHE JOKIIAa, COAEPKAIIETO OCTPOSHHE ”
1 peoOpazoBaHue rpaduka NoKa3aTelIbHONH QYHKIMN)
CamocrosrensHas padota Ne6 [Togbop u perreHre nokazaTelbHBIX YpaBHEHUH U
HEpaBEHCTB.(paboTa ¢ pa3IMIHBIMU UCTOYHUKAMH WH(OPMAITIH, TTOA00D H 2 1 45,6,
pelIcHHEe 3a1aHUI)
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®opmu

Ypose
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
CamocrostensHas padora Ne7 [loctpoenne u npeobpazoBanue rpaduka
norapudmuueckoit GpyHkuum.(padboTa B TpyIie, padoTa ¢ pa3InIHbBIMU 5 1 456.7
HMCTOYHUKAMH, TTOA00D, TOCTPOCHHUE U TpeodpazoBaHre mpumMepa rpaduka e
sorapuMuIeckor yHKIIMHU, CO3JITaHNE MTPE3CHTAIUH )
CamocrosrensHas padota Ne§ IlogOop u perieHue gorapuMUIecKuX ypaBHEHUH U
HEpaBeHCTB(paboTa ¢ pa3TUIHBIMH UCTOYHUKAMH, TTOI00p 3aJaHUH, COMIEPIKAITUX 2 1 2,38
JorapuMUIECKre YpaBHEHHS 1 HEPAaBEHCTBA)
Paszpnen S. Tpuronomerpus 51
Tema 5.1 Ilonatue cuHyca, KOCUHYycCa, TAHT€HCA,
CuHyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC MPOU3BOJILHOTO yria. Pajnannas mepa yria.
KOTaHTeHCa MPOU3BOJILHOTO yria. Pamuannas Mepa 2 2 1,389
yra CuHyc, KOCHHYC, TAHT'€HC M KOTaHTE€HC YHCIa.
Tema 5.2 IloHATHe CUHYCA, KOCUHYCA, TAHT€HCA,
KoTaHreHca yucia. OCHOBHbIE TpUTOHOMETpHUUYeckue | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKAECTBA. 2 2 2,3
TOKAECTBA.
[Tpaktuueckas pabota Ne 8 Pemenne TpUrOHOMETPUUECKUX BBIPAKEHUH 2 2 2,348
Tema 5.3 ®opmynsl npusenenus. CHHyc, KOCUHYC U
pMY DHBC Y6 M ®opmynsl npuBeneHns. CHHyc, KOCUHYC U TAHT'€HC CYMMBI U pa3HOCTH JBYX YIJIOB. 2 2 1,2,39
TAHTe€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB.
Tema 5.4 CuHyc 1 KOCUHYC ABOWHOTO yTJa. CuHyC 1 KOCHHYC JIBOIHOTO yTJIa. 2 2 2,34,
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®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 5.5 [IpeoOpa3oBaHust CyMMBI .
. IIpeoOpa3oBanusl CyMMbI TPUTOHOMETPUYECKUX (DYHKLUI B IPOU3BENCHUE U
TPUTOHOMETPUYECKUX (PYHKIMHA B IPOU3BEICHUE U 2 2 2,34
MPOU3BENICHUS B CYMMY.
MPOMU3BEICHUS B CYMMY.
. 2,3,45,6
IIpaxTrueckas padora Ne 9 [IpeoGpazoBaHys TPUTOHOMETPUIECKUX BBIPAKEHHI. 2 2
Tema 5.6 Tpuronomerprudeckue QyHKINH CHHYCa U N
P oMeTp ymxn Y Tpuronomerpuyeckne QyHKIH CHHYCa U KOCHHYCA, MX CBOHCTBA M TpaduKH, 1,2,6,8,9
KOCHHYCa, UX CBOMCTBA U rpaduKu, MIEPUOTUIHOCTD, . 2 2
. NEPUOAMIHOCTD, OCHOBHOU TIEPHOI.
OCHOBHOM NEpHOJ,.
Tema 5.7 Tpuronomerprdeckue HyHKIMHA TaHT€HCA N
o Tpuronomerprudeckre GyHKITUH TAaHTEHCA U KOTAHTEHCA, UX CBOWMCTBA U TpaduKwy, 1,2,6,8,9
W KOTaHTeHCa, UX CBOMCTBA U TpaduKy, . 2 2
. NEPUOANMYHOCTD, OCHOBHON MEPHOI.
HEPUOIUYHOCTD, OCHOBHON IIEPHO.
[Ipaxtrueckas padota Ne 10 I[IpeobpazoBanus rpa@KOB TPUTOHOMETPHIECKIX
(GyHKLMI: napanieabHbIi MepeHoC, CHMMETPHSI OTHOCHTEIBHO OCEH KOOPAMHAT U 2 2 2,346
CUMMETPHSI OTHOCHTENILHO Havyalsia KOOPJIMHAT.
Tema 5.8 Apkcunyc, apkKOCHHYC, apKTaHT€HC,
ApKCUHYC, apKKOCHHYC, apKTaHT'€HC, apKKOTAaHT€HC YHUCIIa. 2 2 1,9,8,3
ApKKOTaHI'€HC YUCIIa.
o [pocreiimue TpuroHoMeTprUecKre ypaBHeHusl. OCHOBHBIE TPHEMBI PEIICHUSI
Tema 5.9 IIpocreiimne TpUroHOMETpUUYECKHUE . N
TPUTOHOMETPUUECKUX ypaBHEHHHU. Mcnoap30BaHle CBOHCTB U rpadukoB 2 2 2,3
YPaBHEHUS U UX PELICHUE. . .
TPUTOHOMETPUYECKUX (PYHKIMIA PU PEIICHHN TPUTOHOMETPHIECCKUAX YPaBHEHHIA.
[Mpaktuueckas pabora Ne 11 Pemienue TpUroHOMETPHUYECKUX YpaBHEHHH 2 2 2367
Pa3ITUIHBIX THIIOB. B
. [pocreiimue TpuroHoMeTpuuecKkre HepaBeHCTBA. OCHOBHBIC IPUEMBI PEIICHHS
Tema 5.10 [Ipocreiime TPUrOHOMETPUYECKUE . o
TPUTOHOMETPUIECKIX HepaBeHCTB. VIcIoIp30BaHNe CBOMCTB U rpagMKOB PYHKINH 2 2 2,34
HEpPaBEHCTBA U UX pPEIICHHE
NPY pELICHUH TPUTOHOMETPHYECKHX HEPaBEHCTB.
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Vpose Dopmu
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb pyemble
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
eHIUH
HUS (OK)
[Ipaxtrueckas padorta Ne 12 PenreHust TpHTOHOMETPHICCKUX YPAaBHEHHUH H 2 9 2,3,4,8,9
HEpPaBEHCTB.
Tema 5.11 I'padmueckas narepnperarus. [Ipumepsr
(YHKIMOHAIIBHBIX 3aBUCHMOCTEH I'paduueckas narepnperanus. [IpuMeps! QyHKIMOHATBHBIX 3aBUCUMOCTEH 5 5 12
(TpuTOoHOMETpHYECKNX (DYHKIINN) B PeaTbHBIX (TpuTOHOMETpHYECKHUX (DYHKIINN) B peaTbHBIX MPOIIeCcCaxX M SBJICHUSIX. '
MIpoLECcCax U SIBJICHUSIX.
[TpoBepounas pabora Ne3 2 2 12389
CamocrosrensHas padota Ne9 @opmybl moI0OBUHHOTO yria. Beipaxenue 23456
TPUTOHOMETPUYECKUX (PYHKIHUIA Yepe3 TaHTeHC TIOJOBUHHOTO apryMeHTa. (paboTa ¢ 3 1 ' ’7’ '
PasIMYHBIMU HCTOYHUKAaMH, opopmieHue pedepara, miakaTa OT IPyIIib) ’
Camocrositenbaast padora Nel0 [Toxbop u perenne 3aganuii Ha TpeoOpa3zoBaHNe
TPUTOHOMETPUUECKUX BHIpaKeHUH.(paboTa ¢ pa3IMYHbBIMU HCTOYHUKAMU, TOI00p U 2 1 2,3,4,5,6
peleHye 3aJaHuii Ha IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUI, 7
CO3JIaHMe MaKeTa 3aJaHui OT OJHOM IPYMNIIBI AJIsl PEUICHUS IPYToil rpynion)
Camocrostenprast padota Nel 1 [IpeoOpazoBanue rpadukoB TPUTOHOMETPHIECKHIX
¢ynkumii. PactsbkeHue 1 cxxaTtue BAOJb Oceil KoopaAnuHaT.(paboTa ¢ IuTepaTypoil, 4 1 6.7
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMi, 0(OpMIICHHE TOKIIANA, ’
MPE3EHTALUH OT IPYIIIHI)
CamocrositensHas padora Nel2 OOpaTHble TpuroHoMeTpudeckne QyHKImn. Mx
CBOMCTBa U rpaduKu.(padoTa ¢ IMTepaTypoil U SNEKTPOHHBIMH UCTOYHUKAMH, 4 1 6,7,8
odopmiienue pedepara)
CamocrosarensHas padota Nel3 [Ton6op u penienne TpUroOHOMETPUYECKUX
ypaBHEHUH B HepaBeHCTB(paboTa ¢ pa3MUuHBIMU HCTOYHUKAMH, TIOA0O0p U pelieHue 4 1 6,7,8
3a7aHuil Ha peleHre TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB)
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®opmu

Ypose emMble
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb Py
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(OK)
Paspes 6. Hauyasa MmaTeMaTH4eCKOro aHAIN3a. 102
ITonsiTre o mpenene nocnenosBareabHOCTH. CylIecTBOBaHUE MpEeIa MOHOTOHHON
Tema 6.1 Ilonarue o mpezene mocaea0BaTeIbHOCTH. N
OrpaHUYEHHON MOCIeA0BaTeIbHOCTH. [JJTnHA OKPY>KHOCTH U IJIOMIAAb Kpyra Kak
BeckonedHo yObIBaromas reoMeTprdecKas . 2 2 1,2,
HpeAesbl IOCIEeI0BATEIbHOCTEH. beckoHeuHO yOpIBaroIIas reoMeTpuIecKas
MPOTPECCHS U €€ CyMMa.
NPOTPECCHS U €€ CYMMA.
Tema 6.2 [Ipenen pyHKINU Ha OECKOHEYHOCTH.
[Ipenen ¢pyuknmy Ha 6eckoreunocTH. [loHsaTHE O Ipeaene GyHKIIUN B TOUKE.
[Tonstue o mpenene ¢pyukiun B Touke. [lonsatue o 2 2 1,29
[TonsiTHE O HEIPEPBIBHOCTH (DYHKIIMU.
HeTIPEePBIBHOCTH (DYHKINH.
[Mpaktudeckas pabora Ne 13 Beruucnenue npenenoB GyHKINH. 2 2 2,34
Tema 6.3 IlonsiTie MPoNU3BOAHON (HYHKINH, N N N
N o [MousiTHE 0 IPON3BOIHON QyHKIMH, GU3NIECKUI U TEOMETPUICCKUI CMBICI
(PU3UYECKUI U TEOMETPUUCCKUN CMBICIT - 2 2 2,34
. MPOU3BOJHOM.
MPOM3BOJHOM.
Tema 6.4 IIpon3BoIHBIE CYMMBI, Pa3HOCTH
P A Y s ’ IIpon3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHNS U YaCTHOTO 2 2 2,348
NPOU3BEIECHHUS U YACTHOT'O
Tema 6.5 [Ipon3BoIHBIE OCHOBHBIX 3I€MEHTAPHBIX .
> A P [Tpou3BoHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH. 2 2 2,34,6
(yHKIHIA.
[Tpaktuueckas padora Ne 14 Beruucnenne npon3BoaHBIX 2 2 6,8,9
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padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 6.6 YpaBHeHHE KacaTeIbHOU K Ipauk .
p paguxy YpaBHeHUE KacaTelIbHOU K rpaduKy (yHKIIUH. 2 2 1,2,3
(GYHKIUH.
Tema 6.7 Bropas npoussoasas. Bropas .
pas fip sl p Bropas nmpousBoanas. Bropas nmpousBojiHas U ee pU3HUECKUN CMBICIL. 2 2 9,2,3
NPOM3BOIHAS U €€ PU3NIECKUNA CMBICT.
[Mpaktudeckas pabora Ne 15 Beraucnenne npon3BoAHBIX (PYHKIMH pa3iIHIHbBIX 5 5 4238
MOPSIIIKOB. e
Tema 6.8 Vcnons3oBaHue NPOU3BOIHBIX [IPU N
. Hcnonb30BaHre MPOU3BOIHBIX NP PEIICHUH YPaBHEHUH W HEPABEHCTB,
pelIeHUN ypaBHEHUI U HEPABEHCTB, TEKCTOBBIX, 2 2 1,2,8,9
TEKCTOBBIX, (PU3NIECKUX U TEOMETPHUUECKHX 3a/1a4
(bU3MUECKUX ¥ TEOMETPUIECKUX 3a1a4
2,3,6,8
[TpoBepounas padota Ned 2 2 ’ é ”
Tema 6.9 VccnenoBanne (yHKITHIT HA MOHOTOHHOCTh N . N
N o UccrnenoBanue GpyHKIMY Ha MOHOTOHHOCTH C TIOMOIIIBIO TIEPBO MIPOU3BOIHOM. 2 2 1,2,3
C TIOMOIIBIO IEPBOM POU3BOJHOI.
Tema 6.10 VccnenoBanue ¢pyHkumii Ha skctpemyM ¢ | MccnenoBanue GyHKIMI Ha SKCTPEMYM C TOMOILBIO IIEPBOM B BTOPOH 2 2 123
TTOMOIIIBIO TIEPBOI ¥ BTOPOI IPOU3BOTHOM. MTPOWM3BOIHOM. o
Tema 6.11 Touku nepern6a. Beimykiaocts u
P M Touku neperuba. BrIyKII0CTh U BOTHYTOCTh. ACHMIITOTHI TPa(UKOB. 2 2 2,34
BOTHYTOCTB. ACHMITTOTHI TPa(PHUKOB.
Tema 6.12 [IpumeHeHre MPON3BOTHOM K . o
. [TpumeHeHNe TPOU3BOJHOM K UCCIEIOBAHUIO QYHKIMH H MOCTPOCHUIO IPad)uKkoB 2,348,
WCCIIeIOBaHUIO (YHKIIMHA ¥ MMOCTPOCHUIO TpahKOB (byHKwmii 2 2 9
(GYHKIHH. Y '
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Dopmu
Ypose P
pyemble
Conep:xanue y4eOHOr0 MaTepualia, NpakTHYecKue padoThl, camocTosiTedbHass | O0bem Hb
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[Ipaxtraeckas padorta Ne 16 VMccnenoBanne QyHKIHHA ¢ TTOMOIIBIO TPOW3BOIHON 1 2 2 236
NOCTpOCHUE TPaGUKOB QYHKIIHIL. "
Hcnonp3oBanue MpOU3BOAHBIX MIPH PEIIEHIH (PU3MYECKUX U T€OMETPUIECKAX
Tema 6.13Vcrionp30BaHNE MPOU3BOTHBIX MTPH P a pup ¢ N P
3aJ1a4, HaXOXKJICHUY HAaUOOJIBIIINX U HAUMEHBIIHNX 3HauYeHul. [Ipumepsr
penieHun PpU3UYecKux ,FeOMETPHUYECKUX 33729 U N 1,2,3,4,5
WCTIOJIh30BAHMA MTPOMN3BOIHOM JIJIsl HAXOXKACHUS HAITYUIIIETO PEIICHHS B 2 2
MPUKJIAJHBIX 33]1a4 Ha HAXOXKJCHUE HAMITYYIIIETO N
CLLICHIS MPUKIIAAHBIX 33a9ax. HaxoxeHue ckopocTy JUist Iporecca, 3aJaHHOTO (hOpMYJIoi
P ) W TPadUKOM.
2,3,6,8
[IpoBepounas pabota Ne5 2 2 ’ é ”
Tema 6.14 [1epBooOpa3nast. [IpaBuiia BeIYHCICHHS
[lepBoobpa3znas. [IpaBuna BeraucaeHus mepBooOpasHeIx. [lepBooOpasHbIe
nepBooOpa3HbIx. [lepBooOpa3HbIe 3NIeMEHTapHBIX . 2 2 1,2,3
o 3IEMEHTapPHBIX (YHKIHH.
(GYHKIHH.
Tema 6.15 [lonarue HeonpeneNeHHOTO UHTETPaa, . 1,2,3,8,9
. [lonsiTre HEoNpeeIeHHOTO WHTETPajla, CBOMCTBA HEOIIPEISIICHHOTO HHTETpaa. 2 2
CBOWCTBA HEOMPEICICHHOTO HHTErpaa.
Tema 6.16 Boruncnenue HeonpeaeaeHHOTO
BrrurcieHre HeonpeIeieHHOT0 HHTETpalla METOI0M HETIOCPEICTBEHHOTO
HHTErpaja METOJI0M HEIOCPEACTBEHHOTO 2 2 2,89
WHTETPUPOBAHUS U METOJIOM TIOJICTAHOBKH.
WHTETPUPOBAHUS U METOJIOM TIOJICTAHOBKH.
[pakTrueckas padora Ne 17 BrruucicHHe HEONPEAEICHHOTO HHTErpaia. 2 2 2,3,8
Tema 6.17 [lonarue 06 onpenenenHoM uHTerpane u | IloHATHE 00 onpeneneHHOM MHTETpaje u ero ceorictBa. Popmyna HeroToHa - 2 2 238
ero coiictBa. ®opmyna HetotoHa - JleiiOuua. JleiiOHuIA. Y
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st eHIUH
(OK)
Tema 6.18 Briuncnenue onpeaesieHHOro uuTerpaia | Briuncienue onpeeeHHOTo HHTerpaia METOI0M HEOCPEICTBEHHOTO 2 2 2389
METO0M HEMOCPEACTBEHHOTO HHTETPUPOBAHUS WHTETPUPOBAHUS e
Tema 6.19 Beraucienne onpeaeieHHOT0 HHTErpaia
BrrumciieHre ONpeIesICHHOTO HHTErpajia METOIOM TMOJICTAHOBKU 2 2 2,389
METO/0M TOJICTAHOBKH
2,3,4,6,8
[pakTrueckas padora Ne 18 BeruuciieHue onpeaesieHHOro HHTerpaja 2 2
Tema 6.20 ['ecomeTpudecKkuii CMBICH OTpeneeHHOr0 | ['eoMeTprueckuii CMBICH OTIPEICIICHHOT0 HHTerpaa. [Lomans kKpuBoIMHEHHON 2 2 123
nHTerpana.llmomanb KpUBOIMHEHO Tpamnenny. Tparenuu. -
v 21314151
ITpakTuueckas padora Ne 19 Beruucnenue miomniaaeid miockux Gpuryp 2 2 6
Tema 6.21 [IpumMeps! nprMeHeHHsT HHTETpajia B
[Tpumepsl NprMeHEHHs HHTETpasia B (PU3HKE U TEOMETPHH. 2 2 8,9
(hM3HKE U TEOMETPHH.
[TpoBepounas padorta Ne6 2 2 2,3
Camocrositenbras padota Nel4 TeopeMsl 0 Tipeenax mocae0BaTeIbHOCTEH.
[lepexon x mpeienaM B HepaBeHCTBaX. (padoTa ¢ pa3IMYHBIMU HCTOYHUKAMH, 4 1
ohopMITeHHE TOKIIAaa) 3,4,5,6,7
CamocrostenbHas padora Nel5 [Tosenenue QyHKIUI Ha OECKOHEUHOCTH. 8
AcwumnroTsl. ['paduku npoOHO- mrHEHHBIX QyHKIHI(paboTa ¢ pa3muIHBIMU 3 1
HUCTOYHHKAMH, 0POPMIICHHUE JTOKJIAza)
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Vpose Dopmu

Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb pyembie

HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
eHIUH
HUS (OK)

CamocrosTenbaast padota Nel6 OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX 3 1

¢ynkuusx.(pabota ¢ turepaTypoi, opopmienue pedepara)

CamocrosrensHas padora Nel 7Tabnuna nuddepeHunpoBadus 1 IPOU3BOIHBIX 2 1

¢yHkmii(padorta ¢ muTepaTypoi, ohopMieHrEe TaOIHIIbI)

Camocrostenbras padota Nel8 [Ipou3BoaHbBIE CIIOKHON M 00paTHON (HYHKITUH. 4 1

(pabota ¢ nuTeparypoi, oopMIIeHHE TAOIUIIBI)

CamoctostensHas padora Nel9 Bemyknocts dyHKImn. BepTukansHeie U

TOPHU30HTANbHBIE ACUMITOTHI rpaduKoB.(paboTa ¢ TUTEPaTypOH, FNEKTPOHHBIMU 4 1

obOpa3oBaTenbHBIMU pecypcamu, opopmileHre pedepara)

Camocrositenbaas padota Ne20 [IpumeHeHne mponu3BOTHON K MCCIICTOBAHUIO

¢byHKUIMH 1 mocTpoeHuto rpadukoB. MccnenoBanre Ha MOHOTOHHOCTD U 4 1

aKcTpeMyM. (paboTa ¢ pa3aIMYHBIMUA UCTOUHHMKAMHU, oopmiieHue pedepara,

COJeprKaIIero NPUMEpP MCCIIEIOBAHMUS 110 TeMe paboThI)

CamocrositensHas pabota Ne21 Perrenne Gpu3niecknx 1 MaTeMaTHYECKUX 3a71ad C 3,45,6,7

MOMOIIBIO MPOU3BOAHON. (paboTa ¢ pa3IMYHBIMUA UCTOYHHKAaMH, TOJ00p U 4 1 .8

pereHwe 3a1a4 1o TeMe paboThI)

CamocrostenbHas padota Ne22 [Toxbop u pemieHne 3aaaHui Ha HaX0XKICHUE

nepBooOpa3HbIX QYHKUUHA. (paboTa ¢ pa3mUuHBIMU UCTOYHUKAMH, TOJ00D U 2 1

peIIeHwe 3a/1a4 110 TeMe pabOoThI)

CamocrosrensHas padota Ne23 Tabnuia naTerpanoB(padbora ¢ pa3IMuHBIMU 2 1

HMCTOYHHUKAMH, 0(hOpMIICHHE TaOTHITEI)
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Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
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padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
CamocrosTtensHas padota Ne24 [Tonbop u peleHue 3aqaHnii Ha BHIYUCICHUE
OTIPE/ICIICHHBIX U HEOTPEACICHHBIX UHTEIPaoB(padoTa C IUTepaTypo, 4 1
3JIEKTPOHHBIMHU PECypcami, IIOAOO0P U PEIICHUE 3aAaHui 110 TeMe PaboThI)
CamocrositensHas padora Ne25 [TocTpoeHrie 1 BRIYUCIICHHE TUTOMIA/IEH TIIOCKHX
¢uryp(padota ¢ pa3TUUHBIMU UCTOYHUKAMH, 0popMIICHHE TOKIaja, COACPIKAIIETO 4 1
BBIYUCIIUTENbHBIE TIPUMEPHI 110 TeMe PabOThI)
Pasnes 7. YpaBHeHNs1 M HepaBEeHCTBA, CHCTeMbl YPABHEHHI H HEPABEHCTB 36
Tema 7.1 PaBHOCHIBHOCTD ypaBHeHUH. Teopemsl 0 PaBHOCHIBHOCTE ypaBHEHMH. TeopeMbl 0 paBHOCHIILHOCTH ypaBHEHHHA. O0IIHe
PaBHOCHJIBHOCTH ypaBHeHHH. OOIIMEe METO b METO/BI pelleHns ypaBHeHHH. Vcnoap30BaHne CBOUCTB U rpadukoB QyHKIMN IpH 2 2 1,29
pelleHus] ypaBHEHUH. pELICHUH YPAaBHEHUI.
Tema 7.2 MppaunonanbHele ypaBHeHUs. Pemenue o
s WppanmonansHele ypaBHEHUs. PellieHre nppaoHanbHbIX ypaBHEHHH. 2 2 2,3,
UppaLMOHANBHBIX YPAaBHEHUH.
Tema 7.3 PannonansHble ypaBHeHUs. Pemenne .
2 PanmonanbHble ypaBHeHuUs. PemieHne paiyioHaIbHBIX YpaBHEHUH. 2 2 2,3
panroOHANBHBIX YPaBHEHUH.
[Tpaktuueckas padora Ne 20 PemnreHre panoHanbHBIX U HPPALlMOHATIBHBIX 2 2 2,3,4,8,
ypaBHEHUH. 9
Tema 7.4 PaBHOCHILHOCTh HEPABEHCTB.
PaBHOCHNIBHOCTE HEpaBeHCTB. [loka3aTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0
JlokxazaTenscTBa HepaBeHCTB. OCHOBHBIE METOIBI
cpeaHeM apu(pMETUICCKOM U CPEIHEM T'€OMETPUICCKOM ABYX uncesl. OCHOBHbBIC 2 2 1,2,3
peLIeHus pallHOHATIBHBIX 1 UPPAMOHANBHBIX
HEpABCHCTB METOABI PEIICHHUS PAllHOHATIBLHBIX 1 HPPALMOHATbHBIX HEPABEHCTB.
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Tema 7.5 Meton nuntepBanos. M300paxenue Ha .
N o Merton nnaTEpBanoB. M300paxeHnre Ha KOOPIMHATHON TUIOCKOCTA MHOXKECTBA
KOOPJIMHATHOMW IIOCKOCTH MHOYKECTBA PEIICHUH N N 2 2 2,3,8,9
. peleHni ypaBHEHUH H HEPABEHCTB.
YpaBHEHUH 1 HEPABEHCTB.
IpakTrueckas padora Ne 21 PeireHre panroHaIbHBIX ¥ HPPALHOHATBHBIX 2 9 2,3,6,8,9
YpaBHEHUH U HEPABEHCTB.
N Cucrembl ypaBHeHUN. PaBHOCHMIBHOCT cucTeM. OCHOBHBIE IPUEMBI PELICHUS
Tema 7.6 Cuctembl ypaBHEHHUA U OCHOBHBIE TIPUEMEI .
CUCTEM ypaBHEHHUIL: MTOICTAHOBKA, alreOpandecKkoe CI0KEHHE, BBEICHUE HOBBIX 2 2 2,3,6
uX pemieHus. PAaBHOCHIIEHOCTE CHCTEM.
TepEeMEHHBIX.
N Pemenue cucrem HepaBEHCTB ¢ OJTHOM TIepeMeHHOH. M300pakeHne Ha
Tema 7.7 Pemienue cucteM HEpaBEHCTB C OJHOM . N N
o . KOOPAMHATHOH MJIOCKOCTH MHOKECTBA PEIIEHNH YPaBHEHUH U HEPABEHCTB C IBYMSI
TIepeMeHHON. Perenne cucteM ypaBHEHHH ¢ IBYMS N 2 2 1,234
N MepEeMEHHBIMH U MX CUCTeM. PellleHue cucteM YpaBHEHHH C JBYMSI HEM3BECTHBIMH
HEM3BECTHBIMH (IIPOCTEHILINE THIIBI). N
(mpocTeine TUIbI).
v 25314151
[Mpaktuueckas pabora Ne 22 PenreHne cucteM ypaBHEHHUI 1 HEPaBEHCTB 2 2 6
Tema 7.8 IIpumeHeHne MaTeMaTHYECKUX METOIOB [IpumeHneHne MaTeMaTHYECKUX METO/IOB JUIS PEIICHHSI COIePKATENbHBIX 33134 U3
JUTSL pELICHUsI COAep KaTeNIbHBIX 3a0a4 M3 Pa3IniHbIX | pa3nu4HBIX 00JacTel HAyKH M MPakTUKU. MHTepnpeTanus pe3yabprara, yyer 2 2 1,2,3
obJacTeit HAyKH W IPaKTUKH. peabHbIX OTpaHUYEHUH.
Tema 7.9 YpaBHEHUS U HEPABCHCTBA, CHCTEMBI N
N VYpaBHEeHHUs 1 HEPABEHCTBA, CUCTEMbl YPaBHEHHI M HEPABEHCTB B Pa3IHYHBIX
yYpaBHEHUI U HEPABEHCTB B Pa3IMYHBIX 2 2 1,2,3
MPAKTHYECKUX 33][a9ax 10 OTPaCcIsIM
MPAKTHYECKUX 33]a9ax 10 OTPacisIM
1,2,3,4,8
[TpoBepounas padorta Ne7 2 2 ' ’9’ '
’
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CamocrosrensHas padota Ne26 [Ipuemsl pemeHns uppaluoHaIbHBIX HEPABEHCTB.
[TonGop u peleHre nppaMOHAIBHBIX HEPAaBEHCTRB.(padoTa ¢ JINTepaTypoi, 4 1
odopmiieHue pedepara, Moa00P U PEIICHHE 3a/1a4 110 TeMe PadOThI)
CamocrosrensHas padota Ne27 [Ton6op 1 pelieHue cucTeM JTUHEHHBIX 23456
ypaBHEHHUI(paboTa ¢ IUTEepaTypO, dJICKTPOHHBIMHI PeCypCcaMH, TOI00p U PEIICHUE 3 1 ' % é '
3aIaHui TI0 TeMe PabOThI) Y
CamocrosTenpHast padota Ne28 [Toabop 1 pemeHne CUCTeM JTHHeHHBIX
HEepaBeHCTB(paboTa ¢ TUTEePaTypol, JICKTPOHHBIMH PeCypcaMu, moadop u 3 1
peIeHIEe 3aTaHA 110 TeMe PaOdOTHI)
Pasnes 8 I'eomeTpus Ha MJIOCKOCTH. 22
Tema 8. 1 buccektpuca, Mmenuana, BEICOTa Brruncienne 6rccekTpuc, MeInaH, BRICOT, PaJiyCOB BIIMCAHHOW U OMTUCAHHOMN
TPEyrojbHUKa, UX cBOMcTBa. Paanyc BnucanHoOU u OKpyxkHOCTeH. CBOWCTBO OMCCEKTPUCH! YIila TpeyroyibHuKa. DopMyIibl momanm 2 2 123
OIMCAaHHOU OKpYyXHOCTENH. DPOpMYJIbI TIOLIAAN TpeyrojibHuka: opmyna ['epoHa, BeIpaKeHHE IJIOIIAIU TPEYTOJbHIKA Yepes3 o
TPEYroJbHUKA. panuyc BIMCAHHOM Y ONMMCAHHON OKPYKHOCTEH.
[IpaxTrueckas padora Ne 23Perrenue 3a1a4 Ha COOTHOIIEHHE B IPSIMOYTOJIBHOM 5 2 2346
TpeyrojibHUKe. Perienne TpeyroabHUKOB. T
Tema 8.2 Yrubl ¢ BepminHON BHYTPH U BHE KPyTa,
YIIIBI MKy XOpJIoi U KacarenbHol. Teopema o Brruncnenre yrioB ¢ BEpIIMHOM BHYTPH U BHE KPYTra, yIila MEXIy XOpIoH u
MPOU3BEJAEHUN OTPE3KOB X0opA. Teopema o KacatenbHO#. Teopema o mpou3BeAeHNN OTPE3KOB X0opA. TeopeMa o0 KacaTenbHON U 2 2 1,2,3
KacaTeJbHOM U cexylei. Teopema o cymme cekymield. Teopema 0 cymMMe KBaJpaTOB CTOPOH M JHaroHajel mapajisenorpaMmma.
KBaJIpaToB CTOPOH M JHaroHajel napasuiersorpamma.
Tema 8.3 Brrcanunle 1 omrcanHbIe .
. BriucanHble 1 onMcaHHbBIE MHOTOYTOJIbHUKY. CBOMCTBA M IPU3HAKH BIIMCAHHBIX U
MHOTOYTOJIbHUKH. CBONCTBA U PHU3HAKY BIIMCAHHBIX
OTIMCaHHBIX YETHIPEXYroJLHUKOB. ['eoMeTprudeckue MecTa Touek. Perienue 3amau ¢ 2 2 1,2,8,9
1 ONMCAHHBIX YETHIPEXYTOJILHUKOB. | 'eoMeTprueckue .
MECTA TOUCK MOMOIIbI0 T€OMETPUUECKUX IIPEOOPa30BaHUI U FTEOMETPUUECKUX MECT.
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[Ipaktuueckas pabora Ne 24 Pemenue 3amaq 2 2 2,3,6,
IMpoBepounas pabora Ne 8 2 2 2,389
CamocrositenbHas pabota Ne29 Teopema Uesnl u Teopema Menenas.(pabora ¢ 2 1
PasIMYHBIMU HCTOYHUKAMH, opopmieHue pedepara)
CamocrostenbHas pabora Ne30 HepaspermmMocTh KiIaCCHUSCKUX 3a1a4 Ha 4 1 1,2,3,8,9
noctpoeHue.(paboTa ¢ pa3TMYHBIME UCTOYHHKAMHU, 0opMIIeHUE pedepaTa) 4,5,6
CamocrosrensHas padora Ne31 Dmmuric, runep6oa, napadosa Kax 4 1
reOMETPUYECKHUE MECTa TOUCK.
Paspeu 9. [IpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE 25
Tema 9.1 OcHOBHBIE TOHATHS CTEPEOMETPHUH. OCHOBHbIE NTOHATHS CTEPEOMETPHUH (TOUKA, MPsAMasi, MIOCKOCTb,
IIpsiMbIe M IIIOCKOCTH B IpOCTpaHCTBE. B3anmuoe npoctpancTBo).[IpsiMble u mockocTH B mpocTpancTse. llepecekaromuecs, 2 9 1238
pAacIoJIOKEHUE TPSIMBIX B IPOCTPAHCTBE. YTOJI napajuiesibHbIe U CKPEMIMBAOIIMECS IPSAMbIE. YTO0JI MEXKy IPSMBIMU B B
MEXIY NpsIMbIMH. 1lepeHANKYISIpHOCTh NPSMBIX. npocTpaHcTse. IlepneHAnKyIIpHOCTD NPSIMbIX.
Tema 9.2 [TapaninensHOCT U IEPTIEHANKYIISIPHOCTD
NPSMOM U IUIOCKOCTH, IPU3HAKH U CBOMCTBA. [MTapannensHOCT M EPICHIUKYISIPHOCTD MPSMOM U IIIOCKOCTH, IPU3HAKH U 12389
Teopema o Tpex nepnenaukyisapax. [lepnennukyisp | cBoiictBa. Teopema o Tpex nepneHauKyssipax. [lepnenukynsap U HaKJIOHHas K 2 2 e
Y HAKJIOHHAA K IIIOCKOCTH. YTOJI MEXIY MPSIMOH U IUIOCKOCTH. YTOJI MEXIY MPSIMOHN U IIIOCKOCTBIO.
TUTOCKOCTBIO.
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®opmu
Ypose ei)u,le
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb Py
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 9.3 IlapamienbHOCTb IJIOCKOCTEN,
NEePHIEeHINKYISIPHOCTD IUIOCKOCTEH, MPU3HAKH U [MapaniensHOCTH TIOCKOCTEH, MEPIEHIUKYISIPHOCTD IIOCKOCTEH, TPU3HAKH U
CBOICTBa. PacCTOSHNS OT TOUKH 10 MIIOCKOCTH. CBOICcTBa. PaccTOsHMS OT TOUKH 10 IIIOCKOCTH. PaccTrostHye OT MpsiMOi 10 2 2 238
Paccrosinue ot npsimoit 1o wiockoct. PaccrosiHue IJI0CKOCTU. PaccTosiHre MexX 1y napajulenbHbIMU IIIOCKOCTIMU. PaccTosiHue Mexny Y
MEXIy MapajuleNbHBIMU IIOCKOCTSIMU. PaccTosiHue CKPELIMBAIOLINMUCS MPSIMBIMU.
MEKIY CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.
Tema 9.4 JIByrpaHHbIii yroi, TMHEHHBIA yroi N N
JIBYrpaHHBIH yroJ, IWHEWHBINA YroJl ABYTPAaHHOTO yTJia. 2 2 2,38
JIBYTPaHHOTO yTJa.
2,3,6,8,9
IIpakTrueckas padora Ne 25 Pemenue 3agau 2 2 T
Tema 9.5 IlapamrenpHOE TPOCKTUPOBAHNE.
[TapamnensHoe npoekTupoBanue. OpTOroHaIbHOE MPOEKTUPOBAHUE. 2 2 1,2,3,8
OpTroronansHOE TPOEKTHPOBAHUE.
Tema 9.6 M300paxkeHne npocTpaHcTBEHHBIX Guryp. | M3o0paxkeHre NpoCcTpaHCTBEHHBIX QUTYP. 2 2 2,38
2,3,6,8,
[Tpaktuueckas padota Ne 26 Pernrenue 3amaq 2 2 9
CamocrostenbHas padota Ne32 [TorsTre 00 akCHOMATHIECKOM CITOCO0e
MOCTPOCHUS reoMeTpHHr.(paboTa ¢ pa3IMuHBIMU UCTOYHUKAMH, O(OPMIICHUE 3 1
pecpepara) 12345
6,7
Camocrostensaas pa6ora Ne33 N300pakeHre MPOCTPAHCTBEHHBIX YEPTEKEN 3 1 Y
(paboar ¢ pa3IMYHBEIMH HCTOYHUKAMH, 0QopMIICHHE TpapuaecKoi paboThI)
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®opmu
Ypose P
pyemble
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
CamocrosrensHas padota Ne34 [Tnomanb opTOoroHaIbHOM NPOEKINT
MHOTOYToJbHUKA. LleHTpansHoe mpoekTupoBanue. (paboTa ¢ pa3anyHbIMU 3 1
UCTOYHHUKAMH, 0(OpMIICHHE TOKJIAAA C IPpaMueCKUMHU BBIKJIAIKAMH )
Paznes 10. MHOTOrpaHHUKH 25
Tema 10.1 MHOTOTpaHHUKH, €TI0 DIEMEHTHI. Mmuororpannukn. Bepumnsl, pedpa, rpanu MHOTrorpanHuka. IlpencraBinenue o 5 5 231
[IpaBunbHBIE MHOTOTPAHHUKH. MPaBWIBHBIX MHOTOTPAaHHUKAX (TETpa’Ip, Ky0, OKTasap, N0AeKa3ap U UKOCAIP). "
Tema 10.2 [Ipu3ma, ee 35eMeHTHI, O0KOBas
[Ipu3ma, ee ocHOBaHUs, OOKOBBIE peOpa, BHICOTA, OOKOBasi MOBEPXHOCTD. IIpsmas u
MOBEPXHOCTh MPU3MBbL. BuIbpI TpH3M. 2 2 2,31
HaksIoHHAas npu3Ma. [IpasunbHas npusma. [apamienenunen. Ky6.
[Napamrenemmmen. Kyo6.
21314161
[Tpaktuueckas padora Ne 27 Pemienue 3amaq 2 2 3
Tema 10.3 [Tupamumaa, ee 351eMeHTHI, OOKOBas [Mupamuna, ee ocHOBaHME, OOKOBBIE pedpa, BBICOTA, OOKOBAs MTOBEPXHOCTD.
MOBEPXHOCTh. TpeyronpHas nupamuga. Y cedeHHas TpeyronbHas nupamuaa. [IpaBuibHas nmupaMuaa. Y ceueHHas TUpaMua. 2 2 1,23
MUpaMUA. Cummetpun B KyOe, B mapajuIeTIenuIe e, B IPU3Me U MTUPaMUJIE.
[IpakTrueckas padora Ne 28 Pemenue 3anayq 2 2 2,3,6,
Tema 10.4 Ceuennss MHOTOrpaHHUKOB. [locTpoeHne .
N Ceuennsa MHOrorpaHHukoB. [locTpoeHne ceueHuil. 2 2 2,3
CCUCHHUH.
[Ipaxtrueckas 3amada Ne 29 Pemenue 3a1aq Ha TOCTPOCHHE CEUSHUH 2 2 1,2,8

31




®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
CamocrosTenbHas padota Ne35 MHororpaHHbie yriibl. BBITyKiIbIe MHOTOTpaHHUKH. 2 1
Teopema Diinepa (paboTa ¢ TUTEpaTYpOi, 0OpMIIEHHE JOKIAIa)
CamocrosrensHas pabota Ne36 Pazpeptka. PazsepTku MHOrOrpaHHUKOB.(paboTa ¢ 45678
Pa3IMYHBIMU HCTOYHUKAMU, 0QOpMIICHUE Tpaduueckoil paboTel B Mojierniel Guryp 3 1 ' ’9' '
0 pa3BepTKaM B IPYyIIIIE) '
CamocrostenpHas padota Ne37 [ToHATHE O CHMMETPHH B IIPOCTPAHCTBE
(ueHTpanbHas, oceBast, 3epKaibHas). (paboTa ¢ pa3nuYHBIMU HCTOYHHKAMH, 3 1
odopmIIeHHE TOKIaa, MPE3EHTAIUH OT TPYIIIHI)
CamocrostenbHaas padota Ne38 OceBble ceueHUs U CEUCHHUS MTapalieTbHBIC
OCHOBaHHIO. DJUIHIIC, TUllepOoJIa, mapadoiia Kak ceueHus: koHyca.(pabora ¢ 3 1
pa3sITMIHBIMA UCTOYHKaMH, odopmiIeHne pedepara)
Paznen 11. Tena Bpamenns. 9
Tema 11.1 Tena 1 TOBEpXHOCTH BpaICHHUS.
Hunmuuap u koHyc. ¥YcedeHHsll kKoHyc. OCHOBaHMUE, Tena u moBepxXHOCTH BpamieHus. LIumuHap 1 KOHyc. Y CeueHHBIN KOHYC. 2 2 1238
BBICOTa, OOKOBast MOBEPXHOCTH, 00pa3yoias, OcHoBaHue, BBICOTA, 00KOBasi IOBEPXHOCTh, 00Pa3yIOIlas, pa3BepTKa. e
pasBepTKa.
Tema 11.2 [lap u chepa, ux ceuenus. Kacarenpnas
p 1 chepa, ap u cdepa, ux ceuenns. KacarenpHas miockocTs K chepe. 2 2 1,2,3,8,
TUIOCKOCTH K cepe.
1,2,3,4,5
[Tpaktuueckas padora Ne 30 Perrenue 3amau 2 2 ' é é '
1) 1l 1)
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®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
CamocrosrensHas padota Ne39 Cdepa, Buucannas B MHororpaHauk. Coepa,
OTIMCaHHAs OKOJIO MHOTOTpaHHUKa.(padoTa ¢ pa3IMYHBIMA HCTOYHHKAMU, 3 1
odopmiienue pedepara)
Pa3gen 12. U3mepenusi 005eMOB TeJl U MJIOIIATH MX MOBEPXHOCTH. 20
Tema 12.1 O0beMBI TEN U IUIOMIAAN UX . 2,3,1,9,8
o OO0BEeMbI T U TUIOINAAHN UX MOBEPXHOCTEH. 2 2
MOBEPXHOCTEH. ,
Tema 12.2 ®opmyisl 0o6bema Kyda
pMY you, ®Dopmyiel 00beMa Ky0a, mapauienenuresa, Ipu3MBlL. 2 2 2,3
napajiesenumnena, pu3Msl.
Tema 12.3 ©opmynsl 00beMa MUpaMHUIBL K KOHYCA. Dopmyiel 00beMa MUPaMHIBI M KOHYCA. 2 2 2,3,
Tema 12.4 @opmyssl 00beMa I1apa U IIIO0IaIu
PMY P tan ®Dopmyiel 00beMa mapa u mionaa chepbl, 00beMa HWINHAPa 2 2 2,3,
cepsl, 00beMa UITHHIIPA
2,348,
[Tpaktuueckas padora Ne 31 Beruucnenue o0beMoB Ten 2 2 9
Tema 12.5 ®opmysasl IIIOMAAN TOBEPXHOCTH
DopMyITBI TUTOIIAAH TOBEPXHOCTH MPU3MBI, TUPAMUJIBIL. 2 2 1,2,
HPU3MBIL, TUPAMUBIL.
Tema 12.6 ©opMmyIabl IIIOMEAAN TOBEPXHOCTEN N
PMY et P DopMyIBI TUTOIAAN TOBEPXHOCTEN IMIMHAPA U KOHYCA. 2 2 2,3,
LIIMHIPA ¥ KOHYCA.

33




®opmu

Ypose
p pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
[Ipaxtuueckas pabora Ne 32 Brraucienue miomaay mOBEPXHOCTH TEIL. 2 2
CamocrostenbHas padora Ne40 [Toustue 06 o0beme Tena. OTHOLICHHE 00BEMOB 2 1 4,5,6,8,9
noJ00HBIX Tel.(paboTa ¢ pa3IMYHBIMUA HCTOYHUKAaMH, opopmMiieHue pedepara) :
Camocrositenbras padota Ned 1 [{unuHIpudecKue 1 KOHMIECKHE 2 1
MOBEPXHOCTH.(paboTa ¢ pa3nuMyHBIMU UCTOYHHKAMH, ohopmiieHne pedepara)
Paspes 13. KoopanHAaThI M BEeKTOPBI B IPOCTPAHCTBE 17
Tema 13.1 [lekapToBbl KOOPJAUHATHI B IPOCTPAHCTBE.
JlexapTOBbI KOOPIMHATHI B IpocTpaHcTBe. PopMyIia pacCTOSHUS MEXKIY TBYMS
Paccrosinue Mexy n1ByMst TOUKaMu. Y paBHEHUE 2 2 1,2,3,8,
TOYKaMH. Y paBHEHUS CHeEpHI.
chepsl.
[pakTrueckas padora Ne 33 Pemenue 3anau 2 2 2,345
Tema 13.2 Bekropsl. Koopaunats! BekTopa. Moaynb
Bekropsl. Koopannater Bektopa. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
BeKTOpa. PaBeHCTBO BekTOpOB. ClI0’KEHUE BEKTOPOB 2 2 2,389
CroxeHne BeKTOpPOB M YMHOKEHHE BEKTOpa Ha YHCIIO.
W YMHOXKEHHE BEKTOpa Ha YKCJIO.
Tema 13.3 Yron mexny Bekropamu. CKaasipHOe
VYroa Mexny Bektopamu. CKalsipHOE MPOU3BENCHUE BEKTOPOB. 2 2 2,3,
HPON3BE/ICHNE BEKTOPOB.
Tema 13.4 KommHeapHbie BeKTopbl. Paznoxkenue KomuueapHbie BeKTOphl. Pa3noskeHne BEKTOpa Mo ABYM HEKOJUTMHEAPHBIM 1238
BEKTOpA IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM. BekTopaM. KoMIuranapabie BEKTOpHI. Pa3ioxkenHune 1mo TpeM HeKOMILIaHAPHBIM 2 2 ' é o

Kommuanapusie BekTopsl. Pasnoxxenue no tpem

BEKTOpaM.
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Dopmu
Ypose P
pyemble
Conep:xanue y4eOHOr0 MaTepualia, NpakTHYecKue padoThl, camocTosiTedbHass | O0bem Hb
HaunmeHoBaHUe pa3iesioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIIN U
(OK)
HEKOMILTAaHAPHBIM BEKTOPaM.
[Iposepounas padora Ne 9 2 2
CamocrositensHas pabota Ne42 YpaBHeHHe MI0CKOCTH. DOpMyIa pacCTOSHUS OT
TOYKH JI0 TUIOCKOCTH. (paboTa ¢ pa3NmuyHbIMU HCTOYHUKAMH, O(hopMIIeHHE 2 1
pedepara)
CamocrostenbHas padota Ned3 KoopauHaTHBIN MeTo . Permenne 3amad Ha 45689
KOOPAMHATHBIN MeToA.(paboTa ¢ pa3InYHBIMUA UCTOYHUKAMH, ITOJI00P U pelIeHHe 3 1 e
3aIaHui TI0 TeMe PaboThI)
Paznen 14. KomniiekcHble YncIa 20
Tema 14.1 KommuiekcHsie uncia. ['eomerpuaeckas
WHTEPIpETais KOMILICKCHBIX YUCEIT. KomruiekcHeie uncna. ['eomeTpruieckast HHTEpIIpeTayus KOMILIEKCHBIX YHCElL.
JlelficTBUTENbHAS 1 MHUMAas 4aCTh, MOJYJIb U JelicTBUTENbHAS U MHUMAsl 4aCTh, MOJYJIb M apTyMEHT KOMILICKCHOT'O YHCIa. 2 2 1,23,
apryMeHT KOMITIEKCHOTO uncia. KomrmiekcHo KomruiekcHO comnpshkeHHBIE YUCTa.
COTPSKCHHBIC YUCIIA.
Tema 14.2 AnreOpanueckas (Gopma 3amnucu N
N Anrebpandeckas (opMa 3ariucH KOMIUIEKCHBIX YUCel U ACUCTBHS HAJ HUMU B
KOMIUIEKCHBIX YMCEJI U JEUCTBUS HAJl HUMU B N 2 2 1,2,3,
N anredpanueckoit popme.
anreOpanyeckoit popme.
Tema 14.3 Tpuronomerpudeckasi opma 3alcu .
N Tpuronomerpudeckas ¢popMa 3ancy KOMIUIEKCHBIX YHCEN U NEHCTBUS HAJl HUIMU B
KOMIUIEKCHBIX YMCEJI U JEUCTBUS HAJl HUMU B - 2 2 1,2,3,8,
. TPUTOHOMETPUIECKOH Bopme.
TPUTOHOMETPUIECKOH hopme.
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®opmu

Ypose
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaunmeHoBaHUe pa3iesioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIIN U
(OK)
[Ipaxtraeckas padota Ne 34 TlepeBo KOMILIEKCHOTO YHCIIA U3 OAHON (hOPMBI B 2 9 4,5,6,8,
IPYTYIO. 9
Tema 14.4. ApudmeTndeckue TeHCTBAS Hal
KOMIUIEKCHBIMU YHCJIAMH B pa3HBIX popmMax 3anucu. | Apudmerndeckue IeHCTBUS HaJ KOMIUIEKCHBIMH YHCIAMU B Pa3HbIX (opMax 5 2 123
[IpuMeHeHne KOMITIEKCHBIX YUCET B pacueTe 3ammcu. [IpuMeHeHne KOMITJIEKCHBIX YHCell B pacyeTe GU3NIECKUX BEITUIHH. e
(PM3UYECKUX BEIUYMH.
[IpakTrueckas padora Ne 35 KommekcHble uncia 2 2 45,6
IIpoBepounast padota Ne 10 2 2
CamocrositensHas pabota Ne44 BozBenenne B HaTypaidbHYIO CTeTIeHb (popmyma
Myagpa). [loka3aTenbHas popmMa KOMILIEKCHOTO Yncia(padoTta ¢ pa3iuyHbIMU 4 1
WCTOYHHKaMH, opopMIIeHHE pedepaTa)
CamocrostenbHas pabora Ne45 OcHoBHas Teopema anreOpsl.(padora ¢ 5 1 4,5,6,8,9
IUTeparypou, oopMIeHHE TOKIIaa)
Pa3zpen 15. MHoro4ieHsl 14
Tema 15.1 MHoOrouseHbl OT OJJHON TIEPEMEHHOM. N N
MHOTO4JICHBI OT OJJHO MepeMeHHONH. MHOTOUIICHBI OT JBYX NEPEMEHHBIX.
MHoTrO4JIeHbI OT ABYX MEPEMEHHBIX. [lennMocTh 2 2 1,2,3,

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

I[eJ'II/IMOCTB MHOT'OYJICHOB. I[CJ'ICHI/IC MHOT'OYJICHOB C OCTaTKOM.
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®opmu

Ypose
pyemble
Conep:xanue y4eOHOr0 MaTepualia, NpakTHYecKue padoThl, camocTosiTedbHass | O0bem Hb
HaumeHoBaHue pa3iesioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIIN U
(OK)
Tema 15.2 PanrionanbHble KOPHH MHOTOUJIEHOB C
PanmonanpHbIe KOPHI MHOTOYJICHOB ¢ TIeNBIMU Koddummentamu. Teopema besy.
nenbiMu kodgduinentamu. Teopema besy. Yucio . 2 2 2,38
. Uucno KopHe MHOTOWICHA.
KOpHEW MHOTOYJICHA.
Tema 15.3 @opMyIibl COKPALIEHHOTO YMHOXEHUSA
Juts ctapuinx crerneHeil. bunom Herotona. CBolictBa | PopMyJsibl COKpAIIEHHOT0 YMHOXEHHUS Ui cTapuux creneHeil. bunom HeroTtoHa. 5 5 2389
OMHOMHHATHHBIX K03 pummenToB. TpeyronpHUK CroiicTBa OMHOMUHAIBHBIX KO3 duitmeHToB. Tpeyroasauk [lackans. N
[Tackans.
CamocrosTenbHas padota Ne46 Cxema ['oprepa. Ilonbop u pemeHue 3axad Ha
npuMeHeHne cxeMbl ['opHepa (paboTa ¢ TUTepaTypoH, SNEeKTPOHHBIMU 4 1
HCTOYHHKAaMH, 0pOpPMIIEHHE OKIIaAa, COAEPIKAIIETo 3aaHUs Ha MPIMEHEHNE
cxeMbl ['opHepa)
CamocrostenpHast pabota Ne47 MHOTOWIEHBI OT HECKOJBKHUX ITEPEMECHHBIX, 4 1 4,5,6,8,9
CUMMETPUYCCKHE MHOT'OUWICHBL (paboTa ¢ TuTeparypoi, ohopMIICHUE TOKIa/Ia)
Paznes 16. DiieMeHTbI KOMOMHATOPUKH, CTATUCTHKH W TEOPHH BepOSITHOCTeEH 16
Tema 16.1 TabmuarOe U TpaduuecKoe TabmmaHoe u rpadrdeckoe npencTaBiaeHne TaHHbIX. [loouepenHbIit u
MpeJcTaBIeHUe TaHHBIX. OCHOBHEIE TOHATHS OJTHOBPEMEHHBIH BBIOOP HECKOJBKUX AJIIEMEHTOB U3 KOHEYHOTO MHOYKECTBA. 2 2 1,2,3
KOMOWHATOPHKH. ®opMyJibl YUCIIA IEPECTAHOBOK, COUETAaHUH, pa3MEILIEHUN.
[Ipaxtrueckas padora Ne 36 PemreHre KoMOMHATOPHBIX 3a1aq 2 2 2,3,4,
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®opmu
Ypose P
pyembie
Coaepxxanne yaeOHOro MaTepuaja, MpaKkTHdecKue padoTel, camocTosTeJbHast | O0bem Hb
HaumeHnoBanue pa3esioB U TeM KOMIIET
padoTta obyuyarmuxcs 4yacoB | ocBoe
st eHIUH
(0OK)
Tema 16.20CHOBHBIE OHATUSL TEOPUU
BEPOSITHOCTEH. DIeMeHTapHbIe U CI0KHbBIE COOBITHA. | OCHOBHBIC MOHATHUS TEOPHU BEPOSITHOCTEH. DJIeMEHTapHbIE U CJI0KHBIE COOBITHA. 1238
PaccMmoTpenume ciydaeB U BEPOSITHOCTh CYMMBI PaccMmoTpenue ciydaeB U BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, 2 2 ' é ”
HECOBMECTHBIX COOBITHIA, BEPOIATHOCTD BEPOSITHOCTH MPOTUBOIIOJIOKHOTO COOBITHSL.
HPOTHUBOIIOJIO’KHOT'O COOBITHSI.
[pakTrueckas padora Ne 37 BeraucneHue BepOSITHOCTHA COOBITHIA. 2 2
[IpoBepounas pabota Ne 11 2 2
CamocrosTensHas padota Ne48 YuncnoBble XapakTEpUCTHKH PIOB TaHHBIX.(paboTa 2 1 4,5,6,7,
C JINTepaTypoii, opopmIIcHHE JOKIIaaa) 8,9
CamocrostensHas pabota Ne49 [NonsiTie 0 He3aBUCUMOCTH COOBITHI. BeposarHocTb
Y CTaTUCTHYECKAs 9aCTOTa HACTYIUIEHUS COOBITH.(paboTa ¢ pa3IMIHBIMH 4 1
HUCTOYHHKaMH 0(OPMIICHUE JTOKIa]Ia)
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JIis  XapaKTEpUCTUKU YpPOBHS OCBOEHMSI Y4eOHOro Marepuana HCIOIb3YOTCS

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

2— penpoAyKTUBHBIN (BBITIOJTHEHUE EATEILHOCTH 1O 00pa3ily, HHCTPYKIIUN WU

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
o0ecre4eHn 0

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 T'€OMETPHUYECKHX (PUTYp, TpPE3eHTAIMH 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.:M3narensckuii ieHTp «Akaaemus», 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 /[ «Pruop»-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.: U3gaTtenbCckuil HEHTp «AKaIeMus»,

2008r
. A.A. lanasa Maremaruka: YueOuuk — M.: ®opym: Uudpa — M. 2008 .
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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, TEOMETPHUH, (DU3HKE.

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

(apumernka, anredpa, reOMeTpus, TPUTOHOMETPHS).

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

CTEPEOMETPHS U MPOY.

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

MaTEMAaTHUKOB.

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHON
JAUNCIUIIJIMHBI

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

3aHIATHI W CAMOCTOSITEIIBHBIX BHEAYIUTOPHBIX padOT 00yUJarOIIMXCS.

OueHka KadecTBa OCBOEHHUSI YYEOHOM MPOTrpaMMbl BKJIIOYAET TEKYIIHI
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 IMMpOBOAUTCA B (I)OpMC 9K3aMeHa BO 2 CEMCCTpC.
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Pe3yabTaThl 00ydeHusi (0CBOEHHbIE YMEHMS,
ycBoeHHbIe 3HaHus, OK)

OcHoBHBIE MOKA3aTEJIH OLICHKMU pe3yJibTaTra

®opMbl 4 METOABI
KOHTPOJISI U OLIEHKH
pe3yJbTaToOB
o0y4eHust

B pe3yibTaTe 0cBOCHUS YUeOHOM IMCHUTIIHHBI
00y4aroMiics J0J15KeH 3HATh M IOHUMATh:

- 3HAUEHUE MATEeMaTUYECKOW HAyKH JJIsl PELICHUS
3a]1a4, BOZHUKAIOIINX B TEOPUU U TIPAKTHKE; IIUPOTY
¥ OTPaHUYCHHOCTh MPUMEHEHUS MaTeMaTUIECKUX
METO/IOB K aHAJIU3Y U UCCIIEIOBAaHHIO MPOLIECCOB U
ABJICHUH B PUPOJIE U OOLIECTBE;

- 3HACT M MIOHMMAEeT 3HAUYCHUE MAaTeMaTHYECKON HAyKH
JUTSL PEIICHUS 3a/1a4, BO3HUKAIOIINX B TCOPUU U
NPAKTHKE; IMAPOTY B OTPAaHUYCHHOCTH IPUMCHCHHS
MaTEeMaTHYECKHUX METOOB K aHAJIU3y H
UCCJICIOBAHMIO MPOIIECCOB U SIBJICHUI B TIPHPOJIC U
0011eCTBE;

Y cTHBIN onpoc.
Pemenue 3amau
IIPUKJIATHOT O
Xapakrepa.

- 3HaYCHUE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIINX B
camoil MaTeMaTuke, isl QOPMHUPOBAHUS U Pa3BUTHUS
MaTEeMAaTU4YECKON HAYKH;

- 3HAET U NTIOHUMAET 3HAYCHUE NTPAKTUKHU U BOMPOCOB,
BO3HUKAOIIUX B CAMON MAaTEMaTUKeE, JJIs
dbopMupoBaHUs U Pa3BUTHUSI MATEMAaTUUYECKON HAYKU,

YcerHbIl onpoc

- UACHU paCHIMPCHHA YUCIIOBBIX MHOKCCTB KaK
criocoba IMOCTPOCHUA HOBOI'O MAaTCMATHUUICCKOI'O
arraparta JJisi peuICHuA IMPaKTHYCCKUX 3a/1ad U
BHYTPCHHHUX 3a1a49 MaTCMATHUKU,

- 3HACT U TIOHUMACT UACU PpACHINPCHHA YU CIIOBLIX
MHOKECTB KaK crocoba IMOCTPOCHHUA HOBOI'O
MAaTCeMaTUYCCKOr'o arrmapara JJjist peiCHNA
IMPAaKTHYCCKHUX 3aaa49 U BHYTPCHHHX 3a/1da4
MAaTCMAaTHKH,

YcrHbIN 0npoc,
CaMOCTOSITEIbHAS
pabota
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH

pe3yJIbTaToB
00y4eHus
- 3HAYEHHE UJIeH, METOJIOB U PE3YJIbTATOB alNreOphl U | - 3HACT U IOHUMAET 3HAUYCHUE UEeH, 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 U 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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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>KarOLIEro 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
00y4aroIMHCs T0JKeH 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 YCTPONCTBA,
II0JIB30BAThCS OLICHKON M MPUKUAKOMN NpH
MIPAKTUYECKUX pacyeTax;

- BBITIOJHSIET apu(MeTHIeCKre TeHCTBUS, COUeTas
YCTHBIE U IUCbMEHHBIE IIPUEMBI, IPUMEHSAET
BBIYHCIIUTEIbHBIE YCTPOUCTBA; HAXOAUT 3HAYCHUS
KOPHS HaTypaJlbHOW CTEIIEHH, CTEIIEHU C
palMoOHAJIbHBIM MTOKa3aTesieM, Jorapupma, UCIob3ys
pU HEOOXOJUMOCTH BBIUUCIUTEIbHBIE YCTPOUCTBA;
II0JIb3Y€ETCsI OLIEHKOW U MTPUKHUIKON ITPH
MPAKTUYECKUX pacyeTax.

IIpakTnueckue u
POBEPOYHBIE PAOOTHI.
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

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

- IPUMCHACT IMOHATHSA, CBA3aAHHBIC C JCIITUMMOCTBIO
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 KOMILJIEKCHbIE 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
BBIPAKECHHI, BKIFOYAIOUIUX CTEIICHH, PaJUKaIbI,
jgorapu(mMbl 1 TPUTOHOMETPUUECKUE QYHKLINH;

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

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- UCTI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B
MMPAKTUYECKOMN AEATEIIbHOCTH U TTIOBCEIHEBHOW )KU3HU
JUTSI IPAKTHYECKUX PacdyeToB 1o ¢popmyiam, BKItoUas
(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,
pelIeHne 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 pa3IMYHbIX coco0ax 3aJaHus

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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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, TOKIIA bl 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; rpaduueckue mpeacTaBICHuUs; 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 3aBUCHUMOCTEN, 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 ITPOrpeCcCu;

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

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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
AJIEMEHTAPHBIX (PYHKIUH, TPUMEHSISI TTpaBUiIa
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 GYHKIMHA 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 3HAHHWA 1 YMCHUS B

CaMmocrosaTrebHas

49




Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

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

MPAKTUYECKOM JIEATEIbHOCTHU U IMOBCEIHEBHON KU3HU
JUISL PEIICHUS TCOMETPUICCKUX, (DHU3NISCKUX,
AKOHOMMYECKHX U APYTUX NPUKIATHBIX 3a]1a4, B TOM
YHCIIe 3a1a49 Ha HAanOOJIbIIINE U HANMEHBIIINE
3HAYEHUS C IPUMEHEHUEM arapara
MaTeMaTHYECKOI0 aHAJIM3a;

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 COCTABJICHUS
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 OTPaHMYECHUH YCIIOBHS 3a1a4U;

[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 UX CUCTEM;

[IpakTuyeckas padora,
npoBepovHas pabora
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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 ypaBHEHUsI, 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 paboTa

-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 UCCIIEA0BAHUS 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 opMyI, TpeyroiabHuka [lackans;
BBIYUCIIATH Kod(pdunmenTsl OnHOMa HproTOHA MO
(dbopMyIie U ¢ HUCTIONH30BAHUEM TPEYTOJIbHUKA
ITackans;

METOJIOM Tepebopa, a TaKkKe C UCTIOIb30BaHUEM
U3BECTHBIX opmMyI, TpeyronbpauKka [Tackans;
BbIYHUCIsAET KodpdunmreHTsl OnHOMa HhI0TOHA 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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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

- COOTHOCHTD ITJIOCKHE T€OMETpHUYECKHe (PUrypsl u
TpeXMEpHbIE OOBEKTHI C X OMUCAHUSIMU, YEPTEHKAMHU,
M300pKEHUAMU; PA3IMYaTh U aHAJTU3UPOBATh
B3aMMHOE PacIoiokeHue puryp;

- 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 padora,
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, ONMpasch 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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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
MPOCTPAHCTBEHHBIX KOHPUTYpaIUsiX, 00BEMBI 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, TUKTAHT,
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 JIETEIIbHOCTHU U MMOBCEIHEBHOU 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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

DopMbI U METOIBI
KOHTPOJISAA U OLlEHKH
pe3yJIbTaToB
00y4eHus

- BBIUMCIICHUS JJIMH, TUIOIIaAel 1 00beMOB peasIbHBIX
O0BEKTOB TPH PEIICHUN MTPAKTUIECKUX 3a]1ad,
UCIIOJIB3Ysl MPU 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, mpaKkTU4YecKas
pabota, mpoBepoyHas
pabora.

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

- IEMOHCTPUPYET MPUOOPETEHUE MTPAKTUYECKOTO
OTbITA JICATEIbHOCTH, MPEIIESCTBYIOMICH
po¢eCCHOHAILHON, 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 OyAylel mpodeccuu, MposBIsATh | 3HAUMMOCTH CBOEH Oyayiel mpodeccuu, MposiBIsSET K | CAMOCTOATENbHAS

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

OK 2. Opranu3oBbiBaTh cOOCTBEHHYIO AesiTenbHOCTh, | OK 2. Oprann3oBbiBaeT 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 KAa4ECTBO.

pabora, mpaKkTH4IecKast
pabota, mpoBepoUYHas
pabota, HabIOACHUE
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Pe3yabTarhl 00yueHust (OCBOCHHbBIE YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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 CUTYallUsIX U HECET 3a 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(ecCHOHaTBFHOTO 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. PaboTaTth B KOJUIEKTUBE U B KOMaH/IE,

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. bpatb 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 YMEHHUS,
ycBoeHHbIe 3HaHus, OK)

OcHOBHBIE MOKA3aTeJIU OLEHKH pe3yJjabTara

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¢eCCHOHATBLHOI0 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 COJAEpXKaHUE Marepuasa B o0ObeMe, MPEeayCMOTPEHHOM
IpOrpaMMoi, TMOKa3al pe3yibTaT OOy4YeHHsS, B COOTBETCTBUU C OCHOBHBIMU
MOKAa3aTeIsIMU OLICHKHU;

o U3JIOKUJT MaTepuaj I'PAMOTHBIM S3bIKOM B OINPEICICHHOW JIOTMYECKOU

IMOCICAOBATCIIbBHOCTH, TOYHO HMCIIOJIB3Yyd MATCMATHYCCKYIO TCPMHUHOJOIHIO 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 IIPOJIEMOHCTPUPOBANI  YCBOEHHUE pPaHEE M3YYEHHBIX COMYTCTBYIOIIMX
BOIIPOCOB, C(POPMUPOBAHHOCTh M YCTOWYMBOCTH HMCIOJB30BAHHBIX MPH OTBETE
YMEHHU U HABBIKOB;

o OTBEYAJl CAMOCTOATEIBHO 0€3 HABOASIINX BOIPOCOB MIPENOJABATEIIS.
Bo3MOXHBI 0/1HA — 1BE HETOYHOCTH IIPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB
WIM B BBIKJIAQJKaX, KOTOpPbIE OOYYAarOIMUICSA JIETKO HMCHPAaBWI IO 3aMEYaHHUIO
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 JOMYIIEeHbl HeOosblIue NpoOenabl, HE HCKAa3UBIIME
MaTEMaTUYECKOTO  COACP)KAaHUSA  OTBETA, MWCIPABICHHBIE II0  3aMEYaHUIO
IIPENoaBaTensl.

o JOIYyIIEHbl OWIMOKM WiIK Oojee ABYX HEAOYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BONPOCOB WM B BBIKJIAJKaX, KOTOPbIE OOYYarOIIMICS JIETKO
UCIIPABUII 110 3aMEUYAHUIO NIPEIOAABATEINS.

OTBeT OLICHUBAECTCH OTMETKOM «3» B CIEAYIOIMX CIydasX:
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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 JONYIIEHbI OIUMOKH B ONPEACICHUH MMOHATUNA U, UCTIOIb30BaHUN
MaTEMATUYECKOM TEPMHMHOJIOTMH, YEPTEXKAX, BBIKIAIKAX, HCHPABIEHHBIE IOCIE
HECKOJIBKMX HaBOSALIMX BOIPOCOB YUUTEIS;

o OOy4YaroIIMIiCs HE CIPAaBUJICA C NPUMEHEHHEM TEOPUU B HOBOM CUTYyallUud
IIPY BBINIOJHEHNUN MPAKTUYECKOr0 3aJaHMsI, HO BBIOJHWI 3a/1aHHs 00513aTEIbHOrO
YPOBHS CJIOKHOCTH I10 JAHHOU TEME;

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

OTBeT OlIeHUBAETCS OTMETKOM «2)» B CIEAYIONIUX CIyYasx:

o HE PACKPBITO OCHOBHOE COJIep)KaHKe Y4eOHOr0 MaTepuarna;

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 HMCIPABJICHBI TOCIE HECKOJIBKHUX HABOJSIINX BOIPOCOB
Ipero1aBaTers.

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

Ounenka  «5» - craBuTCs, eciu OOYyYarOUIUMHCSA JEMOHCTPUPYET  3HAHHE
TEOPETUYECKOTO0 M TMPAKTHYECKOTO Marepuaiga Mo TeMe padoThl, Ompenenser
B3aMMOCBSI3U MEXKIYy I[OKa3aTelsiMH 3a7aud, Ja€T MPaBWIbHBIA aJICOPUTM
pelIeHus], onpeeseT MEKIUCIMILUIMHAPHBIE CBSI3U 110 YCIIOBUIO 3a/1aHus, paboTa
BBITIOJIHEHA TOJHOCTHIO, B JIOTUYECKHUX PACCYXKACHUSIX U OOOCHOBAHUM PEIICHUS
HET MPOoOEIOB U OMIMOOK, B PEIICHUH HET MAaTEeMaTUYECKUX OIIMOOK (BO3MOXKHA
OJlHA HETOYHOCTb, OIKMCKA, HE SBJISIIOMIAACS CJICACTBUEM HE3HAHUS WU

HEJIOTIOHUMAaHUS Y4eOHOTO MaTepuaa).
tolo]



Ounenka «4» - CTaBUTCSA, €CIM OOYYAIOIIMICSA JIEMOHCTPHpPYET 3HaHUE
TEOPETUYECKOr0 M MPAKTUYECKOr0 Marepuasia Mo TemMe paboThl, JOmycKas
HE3HAYUTEIIbHBIE HETOYHOCTHM MPHU PELICHUU 337a4, UMES HEMOJIHOE MOHUMAHUE
MEXIUCUUILUTMHAPHBIX CBSI3€H MPU MPABWIHHOM BBIOOpE aJropuT™Ma peuieHUsl
3ajaHusl, paboTa BBHITIOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMSI IIArOB pPEIICHUS
HEJOCTATOYHBI (€CIM  yMEHHE OOOCHOBBIBATH PACCYXKIACHUS HE SBISUIOCH
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, €cCliM OOYYAIOIIMICS 3aTPYAHSETCS C
MPAaBWJIBHOM  OLEHKOM  TMPEIOKEHHOM  3aJayd, [JIa€T HEIMOJHBIM  OTBET,
TpeOyIOlMi  HABOJAIIMX  BOMPOCOB  IMpenojaBarelis, BbHIOOp  anropuTMma
pelIeHusl 3aJadyd BO3MOXKEH IIPU  HABOJAIIMX  BOIIPOCaxX  MPENoaaBaTelis.
JOMYIIEHbI 00Jiee OHOM OIMIMOKM WK 0oJiee BYX-TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTexax win rpadukax, Ho 00yJaromuiics BiajeeT 00s3aTeIbHBIMU YMEHUSIMU U
3HAHUSIMHU MO TEME.

OneHka «2» - CTaBUTCS, €CIIM OOYyYaroIIMiics JaeT HEBEPHYIO OILICHKY
CUTyalluW, HENpPaBWIbHO  BBIOMpaeT  alropuT™M  JeWcTBuil. JlomymieHbl
CYIIECTBEHHBIC OIMMOKH, IIOKa3aBIIKWEe, 4YTO OOydJarolmuics He BajeeT
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 00YYaIOIUMNCs K BBIMIOJIHEHUIO PabOThl HE

PUCTYTIHII.
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