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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI
MATEMATHKA

1.1. OO6aacth npuMeHeHusi padoueii MporpaMmbl
PabGouass mporpamma ydeOHOW IUCHMIUIMHBI «MartemaTuka» SIBISETCS YacThlO

OCHOBHO 00pa3oBaTeNLHOM POTPAMMBI MOJATOTOBKH
KBaTU(DUIIMPOBAHHBIX pabouux, ciayxkamux 43.01.09 Iosap, konauTep.

1.2. MecTro AUCHMIUIMHBI B CTPYKType OCHOBHOl mpogeccuoHaIbLHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl: JUCITUIUIMHA BXOJIUT B  0O0IIe00pa3oBaTeIbHBIMN
LUKJL.

1.3. Heaun ¥ 3aga4ym JMCHUILUIMHBI - TPeOOBaHMS K Pe3yJIbTATaM OCBOCHHUA
aucunmuinebl:  CoxepxaHue nporpaMMmbel  «MareMaTuka» HalpaBJIEHO Ha
JOCTUKEHHE CIEAYIOLIUX LeJIei:
- obOecrieueHus COPMUPOBAHHOCTH  MPEACTABICHUN O  COLMAJIBHBIX,
KYJIBTYPHBIX U UCTOPHUUECKHX (PAaKTOpaxX CTAHOBJICHHSI MATEMATHKU;
- oOecrieueHuss CHOPMHUPOBAHHOCTH  JIOTHYECKOTO,  aJTOPUTMUYECKOTO
Y MaTEMaTUYECKOI0 MBIIUICHHUS;
- oOecnieueHuss CGHOPMUPOBAHHOCTH YMEHUH TMPUMEHATH IOJTy4YECHHbIE
3HAHUS NPU PELIEHUH Pa3JIMYHbIX 3a/1ay;
- oOecrieyeHust COOPMHUPOBAHHOCTH NPEJACTABICHUA O MaTeMaTUKe Kak
4acTH  OOIIEYETIOBEUYECKOM  KyJNbTYphl, YHHMBEPCAIBHOM  SI3bIKE HAYKH,

MTO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEaIbHBIC MTPOIIECCHI U SBJICHUS.

OcBoeHnue COJZIepKaHUs y4eOHOM JTUCHUIIINHBI «MaremaTuka»
00ecreynBaeT TOCTUKEHUE CTYJICHTAMU CIICAYIOIINX pPe3yibmamos:
JUYHOCMHBIX:

- c(opMUPOBAHHOCTH MPEJCTABICHUN O MATEMAaTHKE KaK O YHUBEPCAIb-HOM
SI3bIKE HAYKW, CPEICTBE MOJICTMPOBAHMS SIBICHUN M TIPOIECCOB, 00 HILAX H
METO/IaX MaTEMaTHKH;

- TOHUMaHWe 3HAYUMOCTH MATEMATHKH I HAyYHO-TEXHUYECKOTO
nporpecca, CHOPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTu
OOIIEYeIOBEYECKONM KYyJIbTYphl UYepe3 3HAKOMCTBO C HCTOPUCH Ppa3BUTHUSA
MaTEMaTHKH, PBOJIIOIMEH MAaTEMaTUYECKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AITOPUTMHYCCKON KYJIbTYpPbl, KpUTUYHOCTH MBIIJICHUS Ha YPOBHE,
HEeoOXoauMoM Uit Oyaymeid  mpodeCCHOHANbHOM — JAeATEeNbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMUS;

- OBJAJCHUE MATEMAaTHYCCKUMHU 3HAHUSIMH U YMECHHSIMHU, HEOOXOIUMBIMH B
MTOBCEHEBHOM KU3HHU, JIJI1 OCBOCHHS CMEXHBIX €CTECTBCHHOHAYYHBIX JUCITUTLUIHH
U JUCIUIUIMH TPOQPECCHOHAIBHOTO IIMKJa, IS TOJydeHHs oOpa3oBaHHsS B
00J1acTsAX, HE TPEOYIOMUX yriyOJIeHHOW MaTeMaTHUYeCKOU MOJATOTOBKH;



- TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHWIO, B TOM 4YHUCIE
caM000pa3oBaHNI0, HA TIPOTSIKECHUH BCEW JKU3HU, CO3HATEIBHOE OTHOIICHUE K
HENPEPBIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEUTHOW MpPOGECCHOHATBHOU H
OOIIIECTBEHHOM JESITETbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM, TBOPUYECKOU U
OTBETCTBEHHOMH J1€ATEIHHOCTH;

- TOTOBHOCTbH K KOJJIEKTUBHOI paboTe, COTPYIHUUYECTBY CO CBEpCTHUKAMU B
o0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOH,  y4eOHO-HCCIIEI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUAAX ACATEIHHOCTH;

- OTHONICHHE K MPO(ecCHOHAIBHON AESITENTbHOCTH KaK BO3MOXHOCTH
ydacTusi B PCEIIEHWW  JIMYHBIX,  OOINECTBEHHBIX,  TOCYAApPCTBEHHBIX,
001IeHaITMOHATBHBIX TPOOIIEM;

MemanpeomMemHupix:

- YMEHHE CaMOCTOATEIHHO OMPEAENATh e AEATEIbHOCTH U COCTABISATH
IUTAaHBl JIEATEIHHOCTH; CaMOCTOSITENIbHO OCYIIECTBISTh, KOHTPOJIHPOBATH M
KOPPEKTUPOBATh JIEATEIHHOCTh; HCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHKEHHSI TIOCTABICHHBIX IE€NIeH W pealu3alud TUIAaHOB JESTEIbHOCTH,
BBIOMPATH YCTICIITHBIC CTPATETUH B PA3IMYHBIX CUTYAITHX;

- yMEHHME MPOAYKTUBHO OOLIAThCS M B3aUMOJAEHCTBOBAaTH B Ipoliecce
COBMECTHON  JIEATENbHOCTH, YYHUTBIBas  TMO3UIMU  JPYTUX  YYACTHUKOB
NesATeIbHOCTH, 3()PEKTUBHO pa3peniaTh KOHPIUKTHI,

- BJIQJICHUE HABBIKAMHU TO3HABATEIBHOM, y4eOHO-HCCIEIOBATEIBCKON U
IPOEKTHON JESITEeTbHOCTH, HABbIKAMHU pa3pelieHusi MpoOseM; CIocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PELIEHHUS NPAKTUYECKUX
3a7a4, TPUMEHEHHUIO Pa3IMYHbIX METOIOB MTO3HAHNUS;

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHON WH(OPMAIIMOHHO-
MO3HABATENIbHOM JEITETbHOCTH, BKIIIOUAsl YMEHHE OPUEHTUPOBATHCSA B PA3INIHBIX
WUCTOYHUKAX WH(POpMAIMK, KPUTHYECKH OIICHWBATh ¥ HMHTEPIPETHPOBATH
uHGOPMAITNIO, TOTYYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

- BJIaJICHUE SI3bIKOBBIMH CPEJICTBAMHU — YMEHHE SICHO, JOTUYHO ¥ TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCTIONb3Ys aICKBATHBIC S3BIKOBBIC UCPEICTBA;

- BJIQJICHWC HaBBIKAMH I[103HABATEIBHONH pPEQIICKCHH KaK OCO3HAHHMS
COBEpIIAeMbIX JEHCTBUI W MBICTUTEIBHBIX MPOIECCOB, WX PE3yIbTaTOB W
OCHOBaHWH, TPaHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIHHBIX 3a/1a4 U
CPEJICTB UX JOCTHKEHUS;

- [ENeyCTPEeMJICHHOCTh B  TOWCKaX W  TPUHATHU  PEUICHUH,

CO00pa3UTENBLHOCTD " WUHTYUIIMS, Pa3BUTOCTH MPOCTPAHCTBEHHBIX
IpeICTaBICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TApMOHHOIO MHUPA;
npeomemmuoix:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUI O MaTeMaTUKe KaK YaCTH MUPOBOU
KyJIbTYphl U O MECTE MAaTeMaTHK{A B COBPEMEHHOW NMBWJIM3AIMU, O CIOCO0ax
OIMCAHUS HA MATEMAaTHUYECKOM SI3bIKE SBJIECHUN PEATbHOIO MUPA;

- c(hOpMHUPOBAHHOCTH MPECTABICHUI 0 MATEMAaTUYECKUX MOHATUAX KaK O
BAKHEMIINX MATEMaTUYECKUX MOJENSAX, MO3BOJISIIOIIMX OINHUCHIBAaTh M HU3y4daTh



pa3HbIE MpPOLIECCHl M SBJICHHS, NOHUMAHUE BO3MOYKHOCTHM aKCMOMAaTHYECKOIrO
MIOCTPOCHUS MATEMAaTUYECKUX TEOPUI;

- BJIAJICHUE METOJAMU JTOKA3aTEIbCTB U aJTOPUTMOB PELICHUS, YMEHUE UX
IIPUMEHSITh, IPOBOJIUTH T0KA3ATEIIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/a4;

- BJIAJICHHE CTAHJAPTHBIMM IPUEMAMU PEMIEHUS PALUUOHAJIBHBIX H
UppalMOHAIbHBIX, [I0KA3aTE/IbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHECHHI
Y €paBEHCTB, UX CHCTEM; MCIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamM, B
TOM YHCJIE JJI MOUCKA MyTEeH PEIIeHHs] U WIUTFOCTPALMK PELICHHs] YPAaBHEHUN U
HEPABEHCTB;

- c(hOpMHpPOBAaHHOCTb  TPEACTABICHUH OO0  OCHOBHBIX  TOHSTHSX
MaTEMaTUYECKOro aHAJIN3a U UX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh
noBesieHue (PYHKIMHA, UCIONB30BAHUE MOJYYEHHBIX 3HAHUW JJI1 ONUCAHUS W
aHAJIM3a PeaIbHbIX 3aBUCUMOCTEW;

- BIIAQJICHUE OCHOBHBIMM TMOHSTHUSMU O IUIOCKUX W TNPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTypax, MX OCHOBHBIX CBOMCTBaxX; C(POPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha YEpPTEkKax, MOAEIAX U B PEATbHOM MHpPE T€OMETPUUYECKHUE
(Gurypsl; NpUMEHEHUE W3YYEHHBIX CBOMCTB reomMeTpuueckux ¢uryp u (Gopmyi
JUTSl pELIEHUsI TEOMETPUYECKUX 3a1a4 U 33/1a4 C IPAKTUYECKUM CO/ICPKAHUEM;

- c(opMHpPOBAaHHOCTH MpPEJICTABICHUM O Mpoleccax U SBICHUSX, HUMEIOLIUX
BEPOSITHOCTHBIM XapaKTep O CTAaTUCTUYECKHUX 3aKOHOMEPHOCTAX B PEaIbHOM
MUpE, 00 OCHOBHBIX TMOHSTHSX DJIEMEHTAPHOW TEOPUU BEPOSITHOCTEW; YMEHUU
HaxXOJWTh M OLIEHUBAaTh BEPOSITHOCTH HACTYIUIEHMSI COOBITUH B MPOCTEHUIINX
IPaKTUYECKUX CUTYALMSIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbIX BEJINYMUH;

- BJAJCHUE HAaBBIKAMU HCIIOJIb30BAHMS FOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM
IIPU pELICHUU 3a]1a4.

1.4. Koin4yecTBO 4acoB HA 0CBOEHHE MPOTPaAMMBbI THUCIUTLIHHBI:
O0bem oOpazoBarenbHOW Harpy3ku 286 4acoB, B TOM YHCJIE TECOPETUIECKOE
oOyuenue 174 , npaktuueckue 3anatus -112.

1.5. Ilepeyenb popMupyeMbIX KOMIETEHIUI

OK 01. Boibupare crnocoObl perieHust 3a1ad MpoecCHOHANBHONW JESITEeNbHOCTH,
NPUMEHUTENIFHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. OcymectBiasiTh TMOUCK, aHaIM3 M HHTEPOPETALUI0 HH(POpPMALUH,
HEOOXOMMOM JUIs BBIIOJIHEHUS 331a4 PO(eCCUOHATIBHOM JESITENbHOCTH.

OK 03. I[InanupoBaTh W peaqU30BBIBATH COOCTBEHHOE NPO(ECCHOHAILHOE M
JUYHOCTHOE Pa3BUTHE.

OK 04. Pabortarb B KOJUIGKTHBE W KOMaHe, 3PPEKTUBHO B3aMMOJICHCTBOBAThH C
KOJUIEraMH, PYKOBOZCTBOM, KIIMEHTAMH.

OK 05. OcymectBiasiTh YCTHYHO M IHCBMEHHYHO KOMMYHHKALIAIO  Ha
rOCYJAApCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEM COIMAIbHOTO M KYJIBTYPHOTO
KOHTEKCTA.



OK 06. IIposBasTh TIpakJIaHCKO-NATPUOTUYECKYIO IO3MIHMIO, JIEMOHCTPUPOBATH
0CO3HAaHHOE MOBEJCHNUE HA OCHOBE TPAIMIIMOHHBIX O0IIIEYEIOBEUECKUX IIEHHOCTEM.
OK 07. CopeiicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepekeHHUIO,
3(pHEKTUBHO ACUCTBOBATH B UPE3BbIUANHBIX CUTYAIUSIX.

OK 08. Hcmoms3oBath cpeactBa (pU3MYeCKOM KyJIbTYpbl AJISi COXpAaHEHUS U
YKpeIUleHHsT 370pOBbSl B Tpolecce NpoPEecCHOHATBHON  JESITENbHOCTH U
NOACP KAHUS

HEOOXOIMMOT0 YPOBHS (PU3NUECKON MOATOTOBJICHHOCTH.

OK 09. Hcnonb3oBath HMHPOPMAIMOHHBIE TEXHOJIOTMH B MPOGEeCCHOHATBLHOM
JEATEIIBHOCTH.

OK 10. TTonp3oBaThcs MpodheCCHOHAILHON TOKYMEHTAIIMEeH Ha TOCYapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.

OK 11. Hcnomnp3oBaTh 3HaHUS 1O (PUHAHCOBOW TIPAMOTHOCTH, ILJIAHUPOBATH
pEANPUHUMATENBCKYIO IEITEIHbHOCTD B MPO(ECCUOHATIBLHOM cpefie.

1.6. Ilepeyennb (popMuUpPyeMbIX JUYHOCTHBIX Pe3yJIbTATOB.

JIP 2. ITposBastouUil akTUBHYIO IPAKIAHCKYIO MO3HULIMIO, 1EMOHCTPUPYIOIIHM
MPUBCPIKCHHOCTD MMPUHIUIIAM YCCTHOCTHU, TOPAAOIYHOCTHU, OTKPBITOCTH, SKOHOMUYCCKU
AKTUBHBIM U Y4aCTBYIOLIUHN B CTYI€HUYECKOM U TEPPUTOPUATILHOM CaMOYIIPaBJICHUU, B TOM
YHUCJIC Ha YCIOBUAX ,Z[O6pOBOJ'H>‘ICCTBa, MMPOAYKTUBHO B3aHMOI[eﬁCTBy10HIHﬁ u y‘IaCTBYIOH_II/Iﬁ B
JIeSTeTLHOCTH OOIIECTBEHHBIX OPTaHMU3aIUN.

JIP 7. Oco3Haromuii mpruOpUTETHYIO IIEHHOCTh JIMYHOCTH Y€JIOBEKA; YBAKAIOIIUN COOCTBEHHYIO
U 4y)KYI0 YHUKAJIBHOCTh B Pa3JIMYHBIX CUTYyalUsIX, BO BceX opMax U BUJAX JEATEIbHOCTH.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIUILINHBI
2.1. O6beM yueOHOil JMCHUIITIMHBI M BBl Y4e0HOil padoThI

Bux yuyeOHoi1 padoThI Oovem uacos
O0bem 00pa3oBaTe/IbHOI HATPY3KH 286
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 174
PaKTUYECKHUE 3aHATHUS 112

IIpomesicymounas ammecmayus 8 popme dK3amena.




2.2. TemaTu4yeckuii IJIaH U coaep:xanue yaeOHoil qucuuminaibi MATEMATHKA

HaunmeHoBaHue Conepxanue y4eOHOro MaTrepuaia, KOHTPOJAbHbIC H NPAaKTHYeCKHe Pad0oThbl, CAMOCTOATEIbLHAA O6bem 4acoB Yposenb
pa3aeioB U TeM padoTa o0yJaronmxcs. OCBOEHHS
1 2 3 4
ngygﬂﬁe. Coneprxanue yueOHOr0 MaTepHaJa: 2
1-2. MaremaTuka B HayKe, TEXHUKE, 3KOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOM 2
nesitenbHOCTH. Llenu u 3amaun u3yyeHus MaTeMaTuku npu ocBoenuu npodeccuii CI1I0 u
cruenuainpHocten CIIO.
Tea 2 Coaepixkanue y4eOHOro MaTepuaJa: 13
PazBuTHe 3 | HelictBuTenbHble uncna. HarypanbHele, 1ieble, palliOHAJIbHBIE, IeHCTBUTENbHbIE, KOMILJICKCHBIE 1 2
MIOHSATHSL O YHCIIE. yucia. J{ecTBHUs ¢ 0OBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMH (CI0KEHUE, BEIUUTAHNUE,
YMHO)XCHHE U JICTICHNUE).
4,5 | lemumocts uncen. [Ipocteie u cocraBuble uncia. [Ipuznaku nenumocTt. Hanbombmmii oomuit 2 2
JeJIUTEb, HAMMEHbIIee 00111ee KPaTHOE.
6, | [IpubGmmxennsie Berancienus. Oxpyrienue yucen. CTaHIapTHBIN BUJI YUCIIA. 2 2
7.
8, 9,10, 11, 12, 13. llpakTHYeCKHE 3aHATHS: 6 2
Apudmerndeckue ASHCTBUS HAJl YHCIIAMH.
Haxoxxnenune npuOInKeHHBIX 3HAYCHUI BEIMYMH U TIOTPEIIHOCTEH BHIYHUCICHUH (a0COMIOTHOM 1
OTHOCHTEIILHOM).
CpaBHEHHE YNCIIOBBIX BBIPAXKEHUII.
14, 15. Bxoasimuii KoHTpPoJIb. [IpoBepoyHas paboTa 3a Kypc OCHOBHOW IIKOJIBI. 2 2
Conep:xxanue y4eOHOro marepuaJa. 30
%9 Kopens n-oi1 cTenenu u ero cBoiictBa. KopHHM HaTypalbHOM CTENEHHU U3 YKCila U UX CBOMCTBA. 2 2
Apudmernueckuii KopeHb. Perenne ypaBHenuii. HaxoxxaeHne 3HaueHU YMCIOBBIX BRIPaKEHUI.
Tema3. CpaBHeHue 4nceln, BHECEHNE MHOKUTEIA IO 3HAK KOPHS, BBIHECEHNE MHOXKUTEIIA U3 MO 3HAKa
KopHu, crenenu KOpHA.
U JIOTapu(MBbI. %g Crenens ¢ nenslM nokasareneM. CTeNeHb ¢ pallnOHAJIbHBIM Noka3areneM. CBoiicTBa. I[lonsaTue 3 2
20 | CTenmeHu ¢ AEHCTBUTENLHBIM MOKa3aTeneM. CBOMCTBA CTENEHH C NENCTBUTENLHBIM IIOKA3ATENIEM.
%%: [onsarue norapudma. Onpenenenue norapudma. CoiicTsa norapudma. MismeHeHne 0oCHOBaHUS 3 2
23’ |morapudma. JlecaTuunblie ¥ HaTypabHble Jorapu@mel. Haxox1eHne 3Ha9€HNS BBIPAKCHUM.




%g [IpeobpazoBanne CTENEHHBIX, TOKA3aTEIbHBIX U JIOTapHU(PMHUUECKIX BBIPAKECHHH. 3
26
% [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA. 2
%8 Jlorapugmuueckue ypaBHEHUS. 2
31 | CpaBnenue uncen. BueceHne MHOXHITEIIS MO 3HAK KOPHS, BEIHECEHHE MHOXKHTENS H3-TIOJ] 3HAKA 1
2
KODHSL.
IIpakTnyeckue 3aHATHS. 12
32, 33. CpaBHenue yncesn. BHeceHre MHOXKHTEIIS 1101 3HAK KOPHS, BBIHECEHUE MHOXKHTEIS U3 TIO]] 2
3HaKa  KOpHS.
34, 35. Jloka3aTeabCTBO TOXK/IECTB U YIPOIICHUE BRIPAKCHUN. Brruricienue norapu@mMoB ¢ MOMOIIbIO 2
OCHOBHOTO CBOMCTBA.
36, 37. Boruncrnenue norapuMuIecKux BhIPaKEHHUH C UCIIOJIb30BAaHHUEM CBONCTB JIOTapu(MOB. 2
38, 39. JlorapudmupoBaHue BIpKECHU 110 JaHHOMY OCHOBaHHIO. MI3MeHeHne 0OCHOBaHMS Jiorapudma. 2
40, 41. ToxazaTenbcTBO TOXKAECTB. HaxoxieHue BhIpaKeHUs 10 €ro Jorapupmy. 2
42, 43. Pemmenre mpoCTEUINX MOKA3aTEIIbHBIX M JIOTapU(MHUUCCKUX YPaBHEHUH. 2
44. KonTpoJbHasi padora 1o teme «CTeneHu 1 KOpHU». 2
45. KontpoJbHasi padora 1o teme «Perenne moka3aTebHBIX U JIOTApU(PMUIECKUX YPaBHCHUH,
HEPABEHCTBY.
Coaep:xxanue yuyeOHOro MmarepuaJa. 26
Tema 4 46 Axcuombl crepeoMeTpur. CIeaCTBUS U3 aKCHOM CTEpPEOMETpUH. PazdueHne npocTpaHCcTBa 2
psMELe 1 47 IUIOCKOCTBIO Ha JIBa MOAYIPOCTPAHCTBA.
i (I))CK OCTH B 48 [TapamiensHOCTD NIpsAMBIX U I1ockocTen. [Ipu3Hak napaurensHocTH npsMbIX. [lapaniensHocTs 4
mpoctpanctee. | 49 npsaMoii u rockocTH. [apannensHocTs miIockocTel. M300pakeHre mpocTpaHCTBEHHBIX (HUTYD

poctp © 150 Ha MJIOCKOCTH.
ol
92 ITeprneH IMKyIAPHOCTD MPSAMBIX U INIOCKOCTEH. IlepnenanKynsapHoCTh npsAMbIX. IleprneHauKynsp
53 Y HaKJIOHHAs. YTO0JI MEXy NPSAMOU U MJIOCKOCTBIO. J[BYrpaHHBIN yrosl MeXAy IIOCKOCTSIMH. 6
gé‘r [IeprieHIUKYIAPHOCTD IBYX IUNIOCKOCTEH.
56
o/
58 [Toctpoenue ceuenuii B kyde, mapajieNenumnesie U TpeyroiabHON MupamMmue. 1




IIpakTHYecKue 3aHATHS:

59,60 IIpakTuueckas paboTa Ha TOCTPOEHUE CEUCHUH B KyOe, mapajuieNieuIe/ie 1 TPeYroJbHON
nupamuIe.

61, 62, 63.Pemenue 3anay o teme «llapamieTbHOCTh IPSIMBIX U TIIIOCKOCTEH.

64, 65. Pemenue 3agau no teme «llepneHIUKyIIPHOCTD MPSIMBIX U IJIOCKOCTEN».

66, 67.Pemenue 3anay o teme «llepneHAMKYISIPHOCTD MPSMBIX B TNTOCKOCTE».

68, 69, 70.Pemenue 3anau o teme «llapaaenbHOCTh M MEPIEHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEH.

WNINWN

/1. KouTpoabHas padorta mo teMe «lIpsiMbie U IJIOCKOCTH B IIPOCTPAHCTBE)

Tema 5.
KomOunaropuka

Copep:xxanue y4e0HOro MmaTepuaja

15

12 OcHoBHbIE TOHATHS KOMOUHaTOpuKU. Pazmenienus. [lepecranoBku. Coueranus.

;9 ®dopmyna ounoma Herotona. CBoricTBa OMHOMUHAIBHBIX KO3(P(UIIMEHTOB. TpeyroabHUK
[Tackans.

TIpakTHyeckue 3aHATHA:

80, 81.Uctopus pa3BUTHSI KOMOMHATOPUKH, TEOPHH BEPOSATHOCTEH U CTATUCTUKH U UX POJIb B
A3JIMYHBIX c(hepax YeT0BEYSCKOMN KU3HEICATCTLHOCTH.

82, 83. PemeHne KOMOMHATOPHBIX 3a/1a4.

84, 85. burnom Hrrorona u Tpeyroiasuuk Ilackans. [Ipukiaagabie 3a1aun.

86. KonTpoJnHas padoTa 1o TeMe «2)I1eMEHTEl KOMOMHATOPUKH.

Tewma 6.
Koopaunatst u
BEKTOPBI

Conepxanue y4eOHOro Marepuaja

|
7= Laa LI N 1o)

87 | HexapToBbl KOOpAMHATHL. KOOpIUHATHI HA MJIOCKOCTH U B MPOCTpaHCTBE. PaccTosiHue Mexy
88 | nByms Toukamu. KoopauHaThl cepeuHbl OTpe3ka. Y paBHEHHE Cepbl, TNIOCKOCTH U MPSMOH.
89
90

91 | Bekropsl. Moaynb BekTopa. PaBeHCTBO BekTOpOoB. Cli0KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
92 | yucno. Pa3nokeHue BeKTopa 10 HAIIPABICHUSIM. YT0J MEXAY IByMs BekTopamu. [Ipoekuus

93 | BexTopa Ha ocb. KoopanHatel BekTopa. CKalIsipHOE IIPOU3BEICHUE BEKTOPOB.

94
95
96




IIpakTHYeckue 3aHATHA:

97, 98, 99, 100, 101, 102. Vicnonb30BaHNE KOOPJIMHAT U BEKTOPOB MIPH PEUICHUN MaTEMaTUYECKUX U 6
MPHUKIAIHBIX 33729
103. BeinonHeHre TeCTOBOTO 3aJaHus M0 TeMe «JlekapToBble KOOPAUHATHI U BEKTOPHI HA MIIOCKOCTH. 1
104. BeimonHeHHE TECTOBOTO 3aaHust 1o TeMe «KoopuHaThl M BEKTOPHI B IPOCTPAHCTBE» 1
105. KonTpoabHasi padora 1o Teme «KoopanHaThl M BEKTOPBI». 1
Coaep:kaHue yueOHOro MaTepuaJa. 31
%89 Tpuronomerpudeckue GopMyIIbl YUCIOBOTO apryMmeHTa. Pannannas mepa yria. CHHYC, KOCHHYC, 5
108 | TaHreHc M KoTaHreHc ynciaa. OCHOBHBIE TPHTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI
109 | mpuBenenus. CuHyC, KOCHHYC U TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX yrioB. [IpeoOpa3oBanus
ﬂ? MPOCTEUIIIUX TPUTOHOMETPUUYECKUX BHIPAKECHUH.
ﬁ% Tpuronomerpuueckue ypasHenus. [Ipocreiimme tpuronomerpudeckue ypasHeHus. Pemenne 11
114 | TPMIOHOMETPHYECKUX ypaBHEHMM. IIpocTelime TPUroHOMETPUYIECKHE HEPABEHCTRA.
115
Tema 7. 116
117
OcHOBBI 118
tpuronomerpuu. | 119
120
121
122
IIpakTHYeckne 3aHATHSA: 12
123, 124. PaguanHblii METO U3MEPEHUS YITIOB BPAIIEHUS U CBSA3b C TPalyCHOM Mepoil. 2
125, 126, 127, 128. OcHOBHBIE TPUTOHOMETPHUECKHUE TOXKIECTBA. 4
129, 130, 131, 132, 133, 134. Pemnienue TpUTOHOMETPUUYECKUX YPABHCHHUI U HEPABEHCTB. 6
135. KonTpoJbHas padota o teme «Tpuronomerpudeckue GOpMyIIbl YUCIOBOTO apryMEHTay. 1
136. KontpoJsbHas pa6ora o reme «Pernienne TpuroHoMeTprUIeCKuX YpaBHECHUN. 1
Tema 8. Conep:xxanue y4eOHOro MmaTepuaJja 31
DyHKIMH 1 137 | ®ynxuun. O6nacTs onpeeseH s 1 MHOXKECTBO 3HAYCHHIT; rpadyK GYHKIIMH; TOCTPOCHHE
rpaduKy. %gg rpa¢gukoB PyHKITNH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMH. 3
ﬂ? CaoiicTBa ()yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAaHUYEHHOCTH, IEPUOTUIHOCTD. 4

142 | IlpomexyTku BO3pacTaHus U yObIBaHMs, HAUOOJIbIIEE M HAMMEHbIIEE 3HAYECHUS, TOUKH
143 | skcrpemyma. I'paduueckas uaTepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCHMOCTEH B
PCATBHBIX MPOLCCCAX U SABJICHUAX.




ﬂg O6patHuble QyHkuu. O61acTh OnpeseeHns U 001acTh 3HaueHui obpatHoi dynkiuu. I'paduk
146 | obparHOl QyHKIMH.

147

148 | Apudmernueckue onepauun Hax Gpynaxuusmu. [Ipeobpasosanue rpaduKoB ByHKIHIL 1
149 | Crenenusie Gpynkmmn 2
150
%g% Jlorapudmuueckue GyHKINN 2
%gﬁ Tpuronomerpuueckue GyHKIUU 2
IIpakTnyeckune 3aHATHS: 12
155, 156. Onpenenenne pynkuuid. [locrpoenue rpadukoB HyHKITUIA. 2
157, 158, 159. UccnenoBanue (yukmuii. CBOKWCTBAa TUHEHHOHN, KBaIpAaTUIHOMU, KyCOYHO-TMHEHHON 1 3
npoOHo-TMHENHHON (yHKuMK. HerpepbiBHBIE U TEpHOANMYECKUE (DYHKITUH. 4
160, 161, 162, 163. Tpuronomerpudeckue GyHKIIUH. 3
164, 165, 166. [IpeoOpa3oBanus rpaduxos ¢pyHkuuu. I'apmornyeckue konebanus. [lpukianneie 3agayun.
167. KonTpoJubnHast padora 1o teMe «DYHKINN. 1
Copep:xxaHue yueOHOro MaTepuaJja: 31
MHorgglr\g; gimlm %gg MHOrorpaHHuKH. BepmnHLI,vpe6pa, rpaHyd MHOTOTpAaHHUKA, pa3BepTKa. Boimykibie 2
¥ KpYTJIbIE TElIA. MHororpanHuku. Teopema Dinepa.
%;9 [Tpusma. [Ipssimast u HaknonHas mpusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo. @opmyisr 4
172 | obbema Kyba, IPAMOYTOJBHOIO NapaIeNenuIesia, TPU3Mbl
173
Hg [Mupamupa. [paBunbHas nupamuaa. Y cedenHas nupamuaa. Terpasap. opmynsl o0bema 3
176 | mMpamMubl
%% Cummerpus B KyOe, B Tapajiesienuree, B Ipu3Me 1 MupaMu/e. 2
Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.
179 | Mpencrasnenus o mpaBUIBHEIX MHOTOrpaHHUKAX (TETpasap, Ky, OKTadap, J0ACKAdIP U 1
HUKOCAdIP).
%gg Hunuuap u konyc. Y cedeHHbl KoHyc. OCHOBaHUE, BHICOTA, OOKOBAs IOBEPXHOCTh, 2
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUeHUs, MapaliebHble OCHOBAHHUIO.
Dopmyiibl 00beMa HWIMHJPA, KOHYCa M TUIOMIAN MTOBEPXHOCTEN IIMIIMHIPA U KOHYCa
182 | IIap u cepa, ux ceuenns. Kacarenpuas miockocTs K chepe. Dopmyis 00beMa apa u 1
riomaau chepsl. OTHOIICHHUE TUIONIAICH MTOBEPXHOCTEH U 00HEMOB MOTOOHBIX TEIl
2

183 | Mono6ue Ten. OtHoweHNe mIomAaneH MOBepXHOCTEl K 00BEMOB TOJOGHEIX TEIL.




184

IIpakTHYeckHe 3aHATHSA:

185, 186. ITocTpoeHune ceyeHnt B MHOTOTPaHHUKAX.

187. BeimonHeHHE TeCTOBOTO 3ajaHusl TIo TeMe: «Tena BpameHus»
188, 189. Brerunciienne moBepxHOCTEH 1 00bEMOB MHOTOTPAHHUKOB.
190, 191. Pemenwne 3anay mo Teme «Tena BpameHus»

192, 193. BrerunciieHre moBepXHOCTEH M 00HEMOB TEJI BpaIllCHUS.
194, 195, 196. Pemenue 3amau no teme «OObEMBI.

197. KontpoJsbHas padora 1o reme «MHOTOrpaHHUKH.
198. KonTpoJbHas padora o teme «Tena BpameHus

NWNNON R NG

Tema 10.
Hauana
MaTeEMaTHYECKOT
0 aHajau3sa.

Conep:xxanue y4eOHOro MmaTtepuaJa:

199
200

TTocnenoBarenbrocTi. CIIOCOOBI 3aIaHUS U CBOMCTBA YHCIOBBIX ITOCIIEN0BATEIHLHOCTEN.
beckoHeuHo yObIBaroIIasi TeOMETpUIECKast Iporpeccus u ee cymma. [loHaTHE 0 HENMPEPHIBHOCTH

byHKINN.

[TponsBoanHas. [ToHsTHE O MPOM3BOIHON QYHKIIUHU, €€ TEOMETPUICCKUNA U (PU3NICCKUNA CMBICIT.
VYpaBHeHue kacatenbHOM K rpaduky GyHkiun. [Ipon3BoaHBIE CYyMMBI, pa3HOCTH, YaCTHOTO,
npousBeneHus. [Ipon3BoiHbIE OCHOBHBIX JIeMeHTapHBIX QyHKIHHA. [I[puMeHeHne mponu3BoIHOM
K UCCIIIOBAaHHIO (DYHKIMI U IOCTPOCHUIO TPaUKOB.

10

[Ipumeps! ucronb30BaHMs IPOU3BOAHOM /1711 HAXOKJIEHHUS HAMJTYUIIETO PEIICHNS B IPUKJIaIHbIX
3amauax. Bropas mpoun3BoHas, ee reoMeTpuiecKuid U pusudeckuii cMbici. [IpuMenenne
IPOM3BOIHON K UCCIIEIOBaHMIO (PYHKIMI U OCTpoeHuto rpadukoB. HaxoxaeHne ckopocTH JUIst
mpoiiecca, 3a1aHHoro PopMyIioi u rpaduKom.

IIpakTH4eckHe 3aHATHA:

217, 218, 219, 220. Berunucnenre mpou3BOIHBIX.

221, 222, 223, 224. VccnenoBanue (yHKIMH C TIOMOIIBIO POU3BOAHOM.
225, 226. Pemenue 3a1ay mpuKIagHOTO XapakTepa.

227. Pemienne 3a7a4 ¢ MpOU3BOICTBEHHBIM CO/IEPIKAHUEM.

228. BrimoaHeHne TeCTOBOTO 3aanus 1o Teme «IIpousBoaHasy.

229. KonTpoabHasi padora o teme «[IponsBoaHasy.

Conep:xxanue y4eOHOro MmaTepuaJja

= [
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Tema I1. 230 | Onpenenenne neppooGpasHoii. OCHOBHOE CBOMCTBO MepBO0Opa3Hoil. [IpaBuiIa BEIUUCICHHS 2
Wnterpan u ero | 231 5
IpHMEHEHHE. epBO0OPa3HBIX.
%g% [lepBooOpa3nas u unrerpai. [IpumMeHenue onpeaeIeHHOT0 MHTErpaia JUIsl HaX 0K ICHHS 5
234 | momanu KpuBonuHeHHoN Tpanenun. ®opmyna Herotona — Jleiibuuna. IIpumepsl npuMeHeHUS
235 | uHTerpana B pu3MKe ¥ FeOMETPUH.
236
IIpakTHYeckune 3aHATHSA: 8
237, 238, 239, 240. Beruucienue nepBooOpa3HbIX U HHTErpaa. 4
241, 242. Pemenue 3a1ad MpUKIaIHOTO XapakTepa. 2
243, 244. Pemenue 3a1a4 ¢ NIPOU3BOICTBEHHBIM CO/IEpP)KaHHEM 2
245. KonTpoabHasi padora o teme «IlepBooOpasHast u uHTErpam». 1
Tema 12 Copep:xxanue y4e0HOro MmaTepuaja 12
JJIEMEHTLI %Z‘g OneMeHTHl Teopuu BeposiTHOCTel. COoOBITHE, BEPOSTHOCT COOBITHS, CIIOKEHUE M YMHOKEHUE 4
TCOpUu 248 | BeposTHOCTEN. [TonATHE 0 HE3aBUCHMOCTH COOBITHI. JINCKpETHAs ClTydyaliHash BEIMYNHA, 3aKOH
BEPOSATHOCTEN U o
MATEMATHYCCKOT 249 | ee pacnpenencHus. UncnoBble XapaKTEPUCTHKH JUCKPETHON BenMUMHbL. [IoHsITHE O 3aKOHE
CTaTUKH. OOJIBIINX YHCENI.
%gg DeMeHThl MaTeMaTHuecKoi cTatuku. [lpeacraBinenue NaHHBIX (TaONULBL, AUATPAMMBI, 4
252 | rpadukm), TeHEpanbHas COBOKYIIHOCTh, BBIOOPKA, cpeaHee apudmerndeckoe, meauana. [lonsarue
253 | 03amavax MaTeMaTUYECKOW CTATHKH. PellieHne MpakTHYeCKX 3a/1a4 C IPUMEHEHHEM
BEPOSATHOCTHBIX METOJIOB.
IIpakTHYeckHe 3aHATHSA: %
254, 255, 256. Pemenne npakTHYECKHUX 33]1a4 C MPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.
257. KonTpoJbHas pa6oTa 110 TeOprUH BEPOATHOCTEH U MAaTEMaTHUECKON CTaTHKE. 1
Tera 13 Conep:xxanue y4eOHOro marepuaJa. 29
YpaBHeHNs 1 %gg PaBHOCHIBLHOCTD YpaBHEHHM, HEPABEHCTB, CUCTEM. 2
HCpPaBCHCTBA. 260 5
561 PanmonaneHble, nppalmoHagbHbIE, TOKa3aTeNbHbIE U TPUTOHOMETPHUYECKHE YPaBHEHUS U
962 | cuctembl. OCHOBHBIE IPUEMBI UX PELICHUS (Pa3JI0KEHUE HA MHOKUTEIIH, BBEJIEHUE HOBBIX
263 | HEM3BECTHBIX, OJACTAHOBKA U IPahUUECKU METOT).
2
264
%gg ParnmonanbHbIe, HppalvOHATIBHBIE, TOKa3aTeIbHBIC U TPUTOHOMETPUYECKIE HEPAaBEHCTBA. 11
267 | OcHOBHBIE TpHEMEI MX pemenus. Vcnonp30Bannue CBOMCTB ¥ rpadMKoB QYHKLMI TP PENICHUH
268 | ypaBHeHHH 1 HepaBeHCTB. MeTo] nHTepBaioB. M300paskeHre Ha KOOPAMHATHOM TIOCKOCTH
%98 MHO’KECTBA pPEUICHUI YpaBHEHHUI U HEPABEHCTB C ABYMS MNEPEMEHHBIMU U UX CHCTEM.
271




273
274
275

IIpakTH4eckHe 3aHATHA:

IIpodeccnonanbHO OPHEHTHPOBAHHOE COJePKAHNE (IPUKIATHOM MOAYJIb)

276. Pemenne 3a7au Ha cocTaBieHue nponopuuii. Paccuér koiauuecTBa BOABI U KPYIIBI IS
IIPUTOTOBJICHUS KAIlIH.

277. BeimonHeHue apupMeTHYECKUX ASUCTBUM Haa yucaaMu. Paccuér KanbKyasSuu U y4€T IpoayKTOB
IIUTaHUS.

278. BeimonHeHue apupMeTHYECKUX ASUCTBUM Haa yrcaaMu. Paccuér KanbKyasSmuu U y4€T IpOoayKTOB
MIUTaHUS.

279. IToBTOpeHne reoMeTpuuecKux Guryp ains ohopMiIeHus OIroI.

280. Paccuér 00b€Ma MPUTOTOBIEHHOTO MTPOJIYKTA JUTsl pacueTa KOJIMYeCTBa MOPITUH.

281. Paccuér CyTOUHBIX SHEPreTUYECKUX IMMOTPEOHOCTEN 1711 paOOTHUKOB YMCTBEHHOT'O TPY/a.

282. Paccuér cyTOUHBIX SHEPTETHYECKUX MMOTPEOHOCTEN JIsl paOOTHHUKOB CPEIHETO MO TSHKECTH TPYIa.
283. Paccuér CyTOUYHBIX PHEPIeTHUECKUX MOTpeOHOCTEH st paOOTHUKOB TKEIOTO TPYAA.

284. Paccu€T CyTOYHBIX SJHEPTETHYCCKUX TTOTPEOHOCTEH MJ1s1 paOOTHUKOB, TPY/T KOTOPHIX MPEITOIaract
3HAUUTENbHBIE WK O00MbIINe GUNIECKUE HATPY3KH.

R e e e ) ] ) N ¢

285, 286. KonTpoJbHas padoTa o pelIeHnI0 YpaBHEHUI, HEPABEHCTB, CUCTEM.

286




3. YCJIOBUA PEAJIM3ALNU TPOT'PAMMBI JUCHUITJIMHBI
3.1. MatepuabHO-TeXHUYECKOE o0ecrevyeHue.

Peanu3anus nporpaMMbl yaeOHOM TUCIUTUTMHBI TpeOyeT Hanuuus yaeOHoro kabuHera
«MaremaTuka.

B coctaB yueOHO- METOIUYECKOTO W MaTEPHAIBHO- TEXHUYECKOTO O00eCTeueHUs
MporpamMMbl Y4eOHON AUCITUTUTHHBI «MaTemMaTHKa» BXOJIAT:

- OCAJI0YHBIE MECTA MO KOJUYECTBY CTY/ICHTOB;

- pabouee MecTo mpernoaaBaTes;

- HarJIsiAHbIC TOCOOUS (KOMITJIEKTHI Y4eOHO-HATJISITHBIX MaTePUAJIOB)

- ”H(QOPMAITMOHHO- KOMMYHUKATHUBHBIE CPEICTBA

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP C JIMIICH3UMOHHBIM MPOTPAMMHBIM
oOecrieueHneM; MMPOCKTOP; MHTEPAKTUBHBIA KOMILICKC.

- KOMIUIEKT TEXHHYECKOW IOKYMEHTAallid, B TOM 4HCIE MacropTa Ha CpeICTBa
oOydeHus, THCTPYKITMH 110 UX UCTIOJIB30BaHUIO U TEXHUKE 0€30MaCHOCTH.

- OuOIMOoTEeYHBIN HOH/I.

3.2. UHpopmanmoHHOe obecrieyeHre 00yUeHUs
Ilepeyennb y4eOHBIX U3IAHUIA.



OcHOBHBIE HCTOYHUKM:

1. bammaxoB M.M. MaremaTuka anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a,
reomMeTpusi: yueoHuk: -M.: M3znarenbckuii neHTp «Akagemusi», 2018

2. A.H. Koamoropos, « Anredpa u Hadaja MmaTeMarndeckoro ananuza» (10-11 kiacc),
Mocksa, «IIpocsemenue», 2018 r.

JlonoJIHUTeIbHbIEe HCTOYHUKH:
1. B.C. Kpamop, «IIoBTOpsieM U CUCTEMATU3UPYEM IIKOJIBHBINA KypC
reometpun». M., «IIpoceemenue», 2018 r.
2. ©.®.JIpicenko. «Tematnueckue Tectol. MaTematuka. EI'D — 2018»,
PoctoB — Ha — Jlony, «Jlernon», 2018 r.
NuTepHer pecypesl:
1. Maremartnka B OTKpBITOM KOJIUIEIKE, PEXKUM JToCTyma WWww.mathematics.ru
2. T'eomeTpuyecKuil mopTai, pexuM J0cTya WWw.neive.by.ru
3. I'paduku ¢pyHkiui, pexxum goctymna graphfunk.narod.ru
4. EI'D mo maremMaruke: MOAr0OTOBKA K TECTUPOBAHUIO, PEKUM JOCTYTIa
www.uztest.ru
5. Maremaruka B IIOMOIIb IIKOJIBHUKY U CTYACHTY (TECTHI 10 MatemaTuke online),
pexxum poctyna WwWw.mathtest.ru
6. MeToauka npenogaBaHus MaTeMaTUKH, pexkuM goctyna methmath/chat/ru




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

TV CTUTLIAHBI

KoHTpoJsib 51
OCyILLIeCTBJISIETCH

OlLleHKa
npenojaBaTesjeM B

pe3y/IbTaTOB

OCBOEHHMSI
npoiecce

JAUCIMIIIMHBI
NpoBeAeHus

NPAaKTUYECKUX 3aHATUI M KOHTPOJIbHBIX PaGoOT, TECTUPOBAHUS, a TAKXKe
BbINOJIHEHUA O00y4YaWIIUMCS WHAUBHAYAJIbHbIX 3aJaHUM, NPOEKTOB,

HcCCJIeJOBaHU M.

Coaepsxanue o0y4eHust

Pe3yabTaThl 00yuenus

(Ha ypoBHe y4eOHBIX el CTBHI)

®opMBI 1 METOABI
KOHTPOJISI U OLleHKH
pe3yJabTaTOB 00yUeHusl

BBEJAEHME

BBenenne

O3HaKOMJIEHHE C POJIBIO
MAaTEMATUKHU B HAyKe, TEXHUKE,
HYKOHOMUKE, HH()OPMALIMOHHBIX
TEXHOJIOTHSX U MPAKTUYECKON
JIeSITENTbHOCTH.

-O3HaKOMIICHHE C LIEISIMHU U
3aauaM¥ U3yueHHUsS MAaTeMaTHKH TTPU
ocoenuu npodeccuii CITO u
cnienuansHoctei CIIO.

OIICHKa pe3yJIbTaToOB
BBITIOJTHEHHS

BHEAyAUTOPHOMN
CaMOCTOSITeITLHON pabOTHI;
TECTUPOBAHUE; PEIICHUE
3aj7a4; YCTHBINA OIpPOC;

AJITEBPA

Pa3BuTHe NOHSATHUS O YHCJIE

BrimonHnenue apupMeTHdecKux
JIIeHCTBHI HaJl YNCIaMH, coueTast
YCTHBIE W IUCbMEHHBIEC TPUEMBIL;
-HaXOXKJ€HUE MPHUOIMKEHHBIX
3HAUEHUH BEJIMYUH U MMOTPEITHOCTH
BBIYHCIICHHH (a0COJIIOTHAS U
OTHOCHUTEIIbHAs);

-CpaBHEHUE YHCIIOBBIX
BBIPAKCHMUI;

-HaXOXKJIE€HNE OLINOOK B
peoOpa3OBaHUAX M BHIYHCICHUSIX
(oTHOCHUTCS KO BCEM MYHKTaM
IIPOrPaMMBl).

OLICHKA pe3yJIbTaToB
BBIIIOJIHEHHSI PAKTUYECKOU
padoTsl,

- OLEHKAa  pe3yJbTaToOB
BBITIOJTHECHHS TECTOBOT'O
3a/1aHus,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM PaboOTHI,

-OIICHKAa PE3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pPe3yJbTaTOB
BBITIOJTHCHUS

BHEAYIUTOPHOU
CaMOCTOSITETIBHOMN paboTHI;
YCTHBIHN OIPOC;




KopHun, crenenn,
JIorapu(pmbl

-O3HaKOMIIEHHE C MTOHATHEM
KOPHSL 1-1i CTETNIEHU, CBOMCTBAMU
PaaUKaJIOB U C IPaBUJIaMHU
CpPaBHEHUEM KOpHEH.
-dopmynupoBaHue onpeneaeHus
KOpHS U CBOMCTBA KOpHEH.
Brlunciienre u cpaBHEHUE KOPHEH,
JienaTh NPUKUIKY 3HAUYECHUS KOPHS.
[IpeoOpa3zoBaHme YNCIOBBIX U
OYKBEHHBIX BBIPAXKECHUH,
coJiepKaIe paguKabl.
-BrinosHeHne pac4eTos 1o
dbopmyram, coepiKaimm
paauKabl, OCYIIECTBIISIS
HEO0OXOIUMBIE MTOJICTAHOBKU U
npeoOpa3oBaHusl.

-OnpeneneHue paBHOCWIBHOCTH
BBIPAKECHUM C paJuKaIaMU.
Pewienne mppanuoHaIBHBIX
YpaBHEHUU.

-O3HaKOMIIEHHE C MTOHSATHEM
CTENEHU C JCHCTBUTEIbHBIM
IIOKAa3aTeNEM.

-HaxoxaeHue 3HaueHus CTENEHN,
UCTIONB3YS MPU HEOOXOTUMOCTH
WHCTPYMEHTAJIBHBIE CPE/ICTBA
-3anuch KOpHSA N-11 CTENEHU B BUE
CTENeHH ¢ APOOHBIM MOKa3aTeeM
¥ Ha00OpOT.

-OopMynupoBKa CBOMCTB
CTEreHEN. BeluncneHne CTenexu ¢
palrOHAIbHBIM ITOKA3aTENEM,
Jienasi IPUKUKY 3HaYEHUs
CTEIEHU, CPAaBHEHHUE CTEIICHEH.

-IIpeoOpazoBaHms YUCITOBBIX U
OYKBEHHBIX BBIPAXKECHUH,
CoJlepKalie CTEIEHH, IPUMEHSA
cBoricTBa. Pemenue
[IOKa3aTEJIbHBIX YPAaBHEHUM.

-O3HaKOMJICHHE C IPUMEHEHUEM
KOpHEH U CTEIEHEN IIPU
BBIUNCJICHUH CPEHUX, IIPU
JIeJICHUU OTpe3Ka B

«30JI0TOM ceueHum». Pemenue
IIPUKJIAJHBIX 33/1a4 Ha «CII0KHBIE
IIPOLICHTBHI.

-OLICHKA pe3yJIbTaToB
BBIIIOJTHEHHSI PAKTUYECKON
padoTsl,

- OIIEHKa  pe3yJbTaToB
BBITIOJTHCHHS TECTOBOTO
3a/1aHus,

- OIEHKa  pe3yJbTaToB
BBINOJIHEHUS
CaMOCTOSITEIbHOM PaboTHI,

- OLICHKA Pe3yIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OLICHKA Pe3yJIbTaTOB
BBITTOJTHEHHUS
BHEAYIUTOPHON
CaMOCTOSITEIIbHOM PaboThL;
YCTHBINM 0IIPOC;




IIpeoGpa3oBanue -Beimonnenus npeobpazoBanuit OLICHKA pE3yabTATOB
aJaredpanvecKux BBIPQ)KEHUH, TPUMEHSS (JOPMYIIbI, | BBIIOJIHEHUS HPAKTUYECKON
BBIPAKCHUH CBSI3aHHBIE CO CBOMCTBAMH paboTHL,
CTeTeHeH U Jorapu@moB.
-Onpenenenue o61acTu - OHCHKa  pe3yJIbTATOB
A0IMYCTUMBIX 3HAYEHUU BBIINIOJTHCHUA TECTOBOI'O
Jorapu(pMUUECKOTO BBIPAKEHHUS. 3a/1aHus,
Pemenune norapudmugeckux
ypaBHeHHﬁ. - OLICHKAa PE3YyJIbTATOB
BBITIOJTHCHUS
CaMOCTOSITEIbHOM PaboTHI,
- OIIEHKA Pe3yJIbTaTOB
BBIINIOJIHCHUA KOHTpOHBHOﬁ
MUCbMEHHOH paboThI,
- OLICHKa pPE3yJIbTaTOB
BBITIOJTHCHUS
BHEAyAUTOPHOMU
CaMOCTOSITEIbHON PabOThI;
YCTHBIH OIpOC;
OCHOBBI TPUTTOHOMETPUN
OcHoBHBIE - I3ydeHne paguaHHOTO METO1a OLICHKA Ppe3yabTaToB
MOHATUA HU3MCPCHUA YIJIOB BPpAIlICHUA U UX BBIINIOJTHCHUA HpaKTH‘leCKOfI
CBSA3b C IPalyCHOU MEPOA. paboTHI,
N3o6pakenue yrioB BpaleHus Ha
OKPYKHOCTH, COOTHECEHUE - OLICHKa  pE3yJbTaTOB
BCJIIMYMHEI yIJia C €ro BBITIOJTHEHUA
pacroioKEHUEM. CaMOCTOSITEIBHOM PaboTHI,
- GopMynMpOBKa ONPEACIICHUS
TPUTOHOMETPHYECKUX (DYHKI[HI - OLICHKA PE3YJIbTATOB
JUIsl YTJI0B TTIOBOPOTA U JUIsl OCTpbIX | BPITOJIHCHIA KOHTPOIBHOM
YTJIOB IPSIMOYIOJIBHOTO IIMCbMCHHOH paGOTBI,
TPEYrOJIbHUKA U OOBSICHITH UX
B3aMOCRBS3b. - OIICHKa pPE3YyJIbTaTOB
BBITIOJTHCHUS
BHEAyAUTOPHOMN
CaMOCTOSITeTILHOH ~ paboThI;;
YCTHBIH OIpOC;
OcHoBHbIE -ITpuMeHeHne OCHOBHBIX OmCHKA PE3yJIbTATOR
BBITIOJIHCHUS TPAKTHYCCKOU
TPUTOHOMETPUIECKHE | 1yyroHoMeTpHIECKHX TOXKIECTB GOTE
TOXKIAECTBA o P ’
JUTS1 BBIYUCIICHUS 3HAYCHU I
o - OIICHKa PE3YIBTATOB
TPUTOHOMETPHUECKUX (PYHKIIHIA 110
BBIINIOJTHCHUA

OJHOU U3 HUX.

CaMOCTOSITEIBHOMN paboTHI,

- OLICHKa pPE3yJIbTaTOB




BBITIOJTHCHU A

BHEAYIUTOPHON
CaMOCTOSITeIbHONH  pabOoTHI;
YCTHBIH OIPOC;
HpeoﬁpagOBaH“ﬂ 'HSY‘ICHI/IC OCHOBHBIC q)OpMYJ'IBI OIICHKa PE3yJILTATOB
npocTeiimux TPUTOHOMETPHH: POPMYIIBI BBITIOJIHCHHUS.  TIPAKTHIECKOM
CJIOKEHUS, YIBOCHUS, padoTsl,
TPUTOHOMETPHYECKHX
. npeoOpa3oBaHUs CyMMBbI
BIpAKCHIH TPUTOHOMETPUYECKUX (YHKIMI B | -  OLUCHKA  PE3YIbTaTOB
MIIPOU3BCACHNUEC U IPOU3BCIICHHUS B BbINOJTHCHHUSA
CYMMY U TIPUMEHSTH TIPU CaMOCTOSTEIILHON paboTHl,
BBIYUCIICHUH 3HAYCHUS
TPUTOHOMETPHYECKOTO BhIpaxkeHus | -~ OHNCHKA pe3y/IbTaToB
¥ YIPOILICHHS €ero. BBIIIOJIHEHUS
-O3HaKOMIICHHE CO CBOMCTBAMU .
o BHEAyAUTOPHOMN
CUMMETPHHU TOYCK HA €TMHUIHOM . 5
OKPY/KHOCTH U TIPUMEHSTH uX jyrsi | CAMOCTOATEIRHOM — paboThl,
BBIBOJIa (DOPMYII TPUBEICHUS. YCTHBII OLIpOC,
IpocTeiimmue -Pemenue no ¢popmynam u no OIICHKa pe3ynbTaToB
TPUTrOHOMETPHYECKHE TpI/II‘OHgMeTpI/I‘-IeCKOMy Kpyry BBITIOJIHEHUS TPAKTHYCCKON
IPOCTEHIITNX TPUTOHOMETPHUYECKUX | paGoOTHI,
yYpPaBHEHUS .
YpaBHCHHH.
1 HEPABEHCTBA - [puMeHeHne OOIINX METOIOB - OIEHKa  pe3yJbTaToB
pelleHns ypaBHEHUH (IpUBEJEHUE | BBIIOJIHCHUA TECTOBOIO
K JJMHEHHOMY, KBaJpaTHOMY, 3a]aHusl,
METO/] Pa3JI0KCHUS Ha MHOKHUTEIH,
3aMeHbI IEPEMEHHO ) TIpU - oucHka - pE3yJIbTATOB
BBIINIOJTHCHUA

PELIEHUH TPUTOHOMETPUUECKUX
YpaBHEHUU.

-OTMeTKa Ha Kpyre peleHus
IPOCTENUIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB.

CaMOCTOSITEIbHON PabOTHI,

- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OLICHKa pPE3yJIbTaTOB

BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOSITeIbHONH  pabOTHI;
YCTHBIH OIPOC;
AchnHyc, APKKOCHHYC, -O3HaKOMJICHHE C TTIOHSATHEM OIICHKa PE3yIbTAaTOB
APKTAHTeHC 06paTHI>£X TPUTOHOMETPUYECKUX BBITIOJTHEHHS NTPAKTHYECKOM
KIUH aboTBI
1 (W) E:] Py, p ’
-M3yuenune onpeneneHus
apKCcHHYCa, apKKOCHHYCA, } OLICHKa  pE3YJIbTaTOB
ApKTaHICHCA 4Ynciaa, BBITIOJTHCHU A TCCTOBOI'O
dopMynHupoBKa UX, N300paKEHHE | 3a/laHus,
Ha €JMHUYHOU OKPY>KHOCTH,
- OLEHKAa  pe3yJIbTaToOB

IIPUMEHEHUE IIPU PELICHUU

BBIITIOJTHCHUA




YpaBHEHUU.

CaMOCTOSITEIBHOM PaboOTHI,

- OILICHKA PE3yIbTATOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHON pabOThI,

- OIIEHKa pPe3yJbTaToOB

BBITIOJTHCHHS
BHEAyAUTOPHOMN
CaMOCTOSITENbHOM  paboThl;
YCTHBIH OIPOC;
®YHKIIUHU, UX CBOMCTBA U TPA®UKHN
DyHKIMH. -O3HaKOMIIEHHE C MTOHSATHEM OLIEHKa pe3yabTaToOB
ToHsITHE 0 HENPePbLIBHOCTH MepEMEHHOM, TpUMEpaMH BBITIOJIHEHNSL TPaKTHYECKOM
3aBUCUMOCTEN MEXKIY paboTHI,
GyHkumnu
MIEPEMEHHBIMU.
-O3HaKOMIIEHHE C MTOHSATHEM - OLCHKAa  PE3yJILTATOB
BBITIOJTHEHHS

rpaduka, onpeaeaiaTh
MPUHAJICKHOCTh TOYKH rpaduKy
byakuuu. [To hopmyne
MPOCTEUILIEH 3aBUCUMOCTH

CaMOCTOSITEIbHOM paboTHI,

- OIIEHKa Pe3yJbTaToOB

OTIpEICNIATh BUJ e¢ rpaduka. BBITOTHCHHIA
Breipaxars 1o popmyne oqH
P popmy Y BHEAyAUTOPHOMN
MepEeMEHHYIO Yepe3 ApyTHE. . .
-O3HaKOMJICHHE C OTIpeIeTICHUEM caMOCTvOHTeHBHOH PabOTRL;
dynKIEE, HOPMYIHPOBATH €rO. YCTHBIH OIIPOC;
Haxoxnenne obmactu
ompeneseHus 1 00J1acTH 3HAUCHUH
(GYHKIHH.
CBoiicTBa q)yHKunn. -O3HaKOMJIEHHE C npuMepamMu OILICHKa PE3yIIbTaTOB
Ipaduueckas (YHKIIMOHATBHBIX 3aBUCUMOCTEH B | BBIIIONHEHUS] IPAKTHYECKOM
peanbHBIX NPOLECCAaX U3 CMEXHBIX | paboTsl,
HHTepNpeTanus.
JUCITUTLIVH.
Ipumepr1 - O3HAKOMJICHHUE C - OLCHKA  pEe3y/lbTaTOB
GYyHKIMOHATBHBIX JOKa3aTEIbHBIMU PACCYKACHUSAMU | BBIIOTHCHUA

3aBUCHUMOCTEM B
peajbHbIX
npoueccax u
SAABJIEHUSIX

HEKOTOPBIX CBOMCTB JIMHEHHOU U
KBaJPaTUYHON (DYyHKITHIHA,
MPOBOUTD HCCIIEIOBaHHE
JIMHENHOM, KYCOUHO-JINHENHOM,
JIPOOHO -TMHEHHON

U KBaIpaTUYHON (PYHKIUH,
cTpouTth ux rpapuku. CTpouts u
YuTaTh rpauku QyHKIHHA.
HccnenoBanue QyHKITNN.
-CocraBnenue Buia GyHKIIUU IO
JTAHHOMY YCJIOBHIO, pEIlIeHHE
3a/1a4¥l Ha IKCTPEMYM.
-Brimonnenue nmpeoOpazoBanms

rpaduka GyHKINH.

CaMOCTOSITEIbHON PabOTHI,

- OLICHKa pPE3yJIbTaTOB
BBIITIOJTHCHUA

BHEAYIUTOPHON
CaMOCTOSITeIbHONH  pabOTHI;

YCTHBIH OIpOC;




OoOpaTHble QyHKIUU

-M3ydenne noHsTHs 0OpaTHOM
GbyHKIMY, onpe/ielieHre BUaa U
mocTpoeHue rpaduka oopaTHOH
(GyHKIINH, HAXOXKACHHUE €€ 00I1acTh
ompeneneHus u 00J1acTu
3Ha4yeHuil. [Ipumenenue cBolicTBa
GbyHKIMI Npy UCClIeJIOBAaHUH
YpaBHEHUU U TIPU PEIICHUU 3a7a4
Ha SKCTPEMYM.

OII€HKa PE3YyJIbTATOB
BBIITIOJTHCHUA HpaKTH‘IeCKOﬁ

padoTsl,

- OIICHKa
BBITIOJTHCHU A

pe3yabTaToOB

CaMOCTOSITEIbHON PabOTHI,

- OLICHKa pPE3yJIbTaTOB

-O3HaKOMIIEHHE C MTOHATHEM BRIHOAHEHHA
CJIOKHOM (DYHKITHH. BHEAYTUTOPHOI
CaMOCTOSITEIbHONH  pabOTHI;
YCTHBIH OIpOC;
Crenennsie, -Boruncnenue 3HaueHus QyHKIMM | OLECHKA pe3yJIbTaToB
NoKa3areJibHbIE, 110 3HA4YCHUIO apryMEHTa. BBITIOJTHEHHUA MPAaKTHUYECKOH
Jorapumuyeckne u | OnpeneneHue NOJO0KEHUS TOUKH | pabGoTEl,
TPUTOHOMETPUYECKHEe | Ha rpaduKe Mo ee KOOpAUHATAM U
byskumum. HA000pOT. - OL€HKa  pE3yIbTaTOB
OopaTHbIe -Mcnonp30BaHue CBOMCTBA BBINIOJTHEHUS
TpUroHOMeTpuYeckue | QYHKIMU sl CPaBHCHUS 3HAYCHUH | CAMOCTOATENBHOM paboThI,
byHxuun CTerneHeu u jorapudmMos.

-ITocTpoenue rpadgukon
CTETICHHBIX U JIOTapu(PMUUECKUX
GyHKIIHA.

-Pemienue nokazaTenbHbBIX U
norapupMHUUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM
ITOPUTMAaM.

-O3HaKOMIIEHHE C MTOHATHEM
HEIPEPBIBHON MTEPUOANYECKON
byakumn, GopmMyaTupoBka
CBOMCTBA CHUHYCa U KOCUHYCA,
MOCTpOEHNE UX rpaduKoB.
-O3HaKOMIIEHHE C MMOHSATHEM
rapMOHUYECKHUX KOoleOaHul 1
pUMepaMu TAPMOHUYECKUX
KOJIeOaHU TS OIIMCaHUSs
IPOIIECCOB B (PU3MKE U APYTUX
00JacTsX 3HaHUA.
-O3HaKOMIIEHHE C MMOHSATHEM
pa3pbIBHOM MEPUOIUYECKOM
bynkuuu, GopMyIupoBaTh
CBOICTBa TaHT€HCA U KOTaHI'€HCa,
CTPOUTH UX TPaPUKH.

-[Ipumenenne CBOUCTB GyHKUUI
JUJIs CPAaBHEHUS 3HAYCHHI
TPUTOHOMETPUYECKUX (YHKIIHH,
JUTSL peIIeHUS
TPUTOHOMETPUYECKUX YPAaBHEHUM.

-Iloctpoenne rpadukoB 0OpaTHBIX

- OIIEHKa Pe3yJbTaToOB
BBITIOJTHCHHS

BHEAYIUTOPHON
CaMOCTOSITENbHOM ~ paboThl;

YCTHBIH OIPOC;




TPUTOHOMETPHUYECKUX (DYHKITUH 1
OTIpeNeNATh 1O rpaduKaM Ux
CBOICTBA.

-Brimonnenue npeoOpa3oBaHus
rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJLHOCTH

-O3HaKOMJIEHHE C TOHATHEM
YHCIIOBOM MOCIEA0BATEIBHOCTH,
criocobaMu ee 3aJaHus,
BBIYUCIICHUSIMU €€ YJICHOB.
-O3HaKOMJIEHHE C TOHATHEM
mpeJiena mocie0BaTeIbHOCTH.

-O3HaKOMJICHHE C BHIYHCIICHHEM

OIICHKA pe3yIbTaTOB
BBITIOJTHEHHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITTOJTHEHHUS

CaMOCTOSITEIBHOM PaboTHI,

- OLICHKa pPE3yJIbTaTOB

BBIINTOJTHCHUA
CYMMBbI O€CKOHEYHOT'O YHCIIOBOTO
BHEAYIUTOPHON
psAlla Ha IpUMEpPE BBIYUCICHUS .
CaMOCTOSITEIbHONH  pabOTHI;
CyMMBbI 0€CKOHEUHO yOBIBAIOIIICH VCTHBIH OMPOC;
F€OMETPHUUYECKON MPOTPECCUMN.
-Pemienne 3amay Ha IpUMEHEHUE
(bopMyITbI CYyMMBI OECKOHEYHO
yOBIBaroIIEi reOMETPUIECKOM
IIPOTPECCUM.
IIpousBoanas u ee -O3HaKOMIIEHHE C MTOHSATHEM OIIEHKA pe3yJbTaToB
NpUMeHeHue IIPOU3BOJHOM. BBITIOJTHEHHUA MPAKTHUYECKOH
-U3yuenue u (popMyIupOBaHUE €€ | paboThl,
MEXaHUYECKOTO U
TreOMETPUYECKOI0 CMBICIIA, } OLICHKa  pE3YJILTaTOB
U3Y4YCHHE aJITOPUTMA BbIUMCIICHUSA | BBIIIOJIHCHUA TECTOBOI'0
IIPOM3BOHON Ha IIPUMEPE 3a/1aHus,
BBIYKCIICHHUS] MTHOBEHHOU
CKOPOCTH H YIJIOBOTO - OLICHKAa  PE3yJIbTaTOB
BBIINIOJTHCHUA

koa(durmenTa KacareabHOM.
-CocraBneHue ypaBHEHU
KacaTeJbHOU B 00IIEM BUIE.
-3HaHue INpaBuiIa
nuddepeHIpoBaHms, TAOTHITBI
IPOM3BOJIHBIX 3JIEMEHTAPHBIX
byHKIMH, TpUMEHEHHE IS
muddepeHrpoBaHus QyHKITHH,
JUISL COCTaBJICHUSI ypPaBHEHUS
KacaTeJIbHOU.

-M3yueHne Teopemsl O CBSI3HU
CBOWCTB ()YHKLIUU U TPOU3BOIHOM,
bopMyIUpOBKA UX.

- C IIOMOILBIO ITPOU3BOAHOU
uccienoBanue GyHKINUU, 3aJaHHON
dbopmyoi.

CaMOCTOSITEIbHOHN paboTHI,

- OLICHKA Pe3yJIbTaTOB
BBITTOJIHEHHST KOHTPOJIbHOU
MUCbMEHHOH paboThI,

- OIIEHKa Pe3yJbTaToOB
BBITIOJTHCHHS

BHEAyAUTOPHOMN
CaMOCTOSITETILHOH ~ paboTHI;

YCTHBIH OIPOC;




-YcTaHOBIIEHHE CBSI3U CBOMCTB
(GYHKIIH | IPOU3BOTHOM 10 MX
rpadukam.

-IIpuMeHeHne MpOU3BOAHON I
pEllIeHMS 3a/1a4 Ha HAaXOXKICHHE
HAHOOJIBIIEr0, HAMMEHBIIIETO
3HAYCHMS M Ha HAXOXKJICHHE
HKCTpEMyMa.

IlepBooOpa3nas u
HHTErpaJ

-O3HaKOMJICHHE C IOHATHEM
MHTErpaja u nepBooOpasHou.
-M3ydenne npaBuiia BEIYUCICHUS
epBOOOPa3HOI U TEOPEMBI
Hrrorona- JleiiOuua.

-Pemrenue 3a7a49 Ha CBA3L
epBOOOPaA3HOM U €€ C
MIPOM3BOTHOM, HA BRIYUCIICHUE
NepBOOOPa3HOM TSI TaHHOH
byHKIMN.

-Pemenne 3a1a4y Ha IpUMEHEHUE
WHTETpaJIa JJisl BEIYUCICHUS

(U3UYECKUX BETMYHUH U TIIOMIAICH.

OLICHKA pe3yNbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OIEHKa  pe3yJIbTAaTOB
BBITIOJTHECHHS TECTOBOT'O
3a/1aHus,

- OLEGHKAa  pe3yJbTaToB
BBITIOJTHEHHS

CaMOCTOSITEIbHOM PaboTHI,

- OLICHKA Pe3yIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OLICHKa pPE3yJIbTaTOB

BBITIOJTHCHUS
BHEAyAUTOPHOMN
CaMOCTOSATEIBLHON  paboTHI;
YCTHBIH OIpOC;
YPABHEHMUS 1 HEPABEHCTBA
YpaBHeHus u cucreMsbl | -O3HaKOMJIEHHE C TPOCTENIINMHU OLICHKA pe3yIbTaToB
YPaBHeHHUil CBEAECHUAMM O KOPHSIX BBITIOJTHEHHUS NTPAKTHYECKOM
HepaBencrBa u anreOpandecKux ypaBHEHHIH, C padoTsl,
CHCTEMBbI HEPABEHCTB ¢ | IIOHATHAMHU HCCIIETOBAHUS
ABYMS IIepeMEeHHbIMHU YPaBHEHUH U CUCTEM YPABHEHUM. - OLCHKA  DPE3yIhTaTOB
- I/IqueHHe TCOpHUH BBIINIOJTHCHUA TECTOBOI'O
PaBHOCUJIIBHOCTH YPaBHEHUU U €€ 3a71aHus,
npuMeHeHue. [loBropenne 3anucu
pelIeH s CTaHIAPTHBIX - OucHka  pesyJpTaToB
BBITIOJTHCHUS

ypaBHEHUH, TPUEMBI
npeoOpa3oBaHus ypaBHEHUH NS
CBEICHMSI K CTAaHJITapTHOMY
YpaBHEHHUIO.

-Pemienne panimoHanbHbIX,
MPPALMOHATBHBIX, TOKA3aTEIbHBIX
U TPUTOHOMETPUYECKUX
YPAaBHEHUU U CUCTEM.
-Mcnonp30Banue CBOMCTBA U
rpaduKoB QYHKIUH ISl peIICHHS
ypaBHeHul. [ToBTOpenune

CaMOCTOSITEIbHOHN paboTHI,

- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIIEHKa pPe3yJbTaToOB
BBITIOJTHEHHS

BHEAyAUTOPHOMN

CaMOCTOSTEIILHON pa60TI>I;




OCHOBHBIX ITPUEMOB PELICHUS
CUCTEM.

-Pemienue ypaBHeHUs, IPUMEHSIS
BCE MPUEMBI (pa3yioKeHUE Ha
MHO’KUTENH, BBEJIEHNE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA,
rpauIecKuii METO.).

- Pemenue cucrtemMbl ypaBHEHHUI,
MPUMEHSISI pa3JIUYHbIE CTIOCOOBI.
O3HakoMIIeHUE ¢ 00IUMU
BOIPOCaMH pPEIICHUs] HEPABEHCTB U
WCIIOJIb30BaHUS CBOMCTB U
rpa¢uKkoB PyHKIUI TIPH peIICHUN
HEPaBEHCTB.

-Pemienne HepaBeHCTBA U CUCTEMBI
HEPABEHCTB, IPUMEHSISI pA3TUIHBIE
CIOCOOBI.

- [IpumeHeHre MaTeMaTHYECKUX
METO/IOB /ISl PELLICHUS
CoJIepKaTeNbHbIX 3a/1a4 U3
Pa3IUYHBIX 00JIACTEeH HAYKU U
npakTuKu. MIHTepnpeTupoBanue
pE3yNbTAaTOB, YUUTHIBASI PEATbHBIC
OTpaHHYEHUS.

YCTHBIH OIpOC;

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U

CTATUCTHUKHU

OcCHOBHBIE MOHATHUS
KOMOUHATOPHKH

-N3ydyenne npasui
KOMOMHATOPUKHU U IPUMEHEHHE
IPY PELICHUH KOMOMHATOPHBIX
3ajad.

-Pemenne koMOMHATOPHBIX 33134
METO/IOM Tiepedopa U 1o MPaBHITY
YMHOXEHHUS.

-O3HaKOMIIEHHE C MOHATUSIMU
KOMOWHATOPUKH: Pa3MELICHUSIMH,
COUYETAHUSIMH U NEPECTaHOBKAMHU U
dopMynaMu a7 UX BBIYUCIICHUS.
-O0BsSICHEHHE | MPUMEHECHHUE
(dbopMyI U1 BEIYUCIICHUS
pa3MellIeHN i, TEPECTAHOBOK U
COYETAaHUM IIPU PEIICHUH 3a1a4.
-O3HakomiieHHne ¢ OMHOMOM
Hprorona u TpeyroabHUKOM
[Tackais.

- Pemenue npaktuyeckux 3aznad ¢
UCIIOJIb30BaHUEM MOHATUHN U
paBUJI KOMOMHATOPHKH.

OIIEHKA pe3yabTaToOB
BBITIOJTHEHHUA TPAaKTHYECKON

padoTsl,

- OIICHKa PE3YyJIbTATOB
BBITIOJTHCHU A

CaMOCTOSITEIbHON PabOTHI,

- OIIEHKa Pe3yJbTaToOB
BBITIOJTHEHHS

BHEAyAUTOPHOMN
CaMOCTOSITEIbHOM  paboThl;
YCTHBIH OIpOC;

JJIeMeHTbI TEOPUH
BEPOSATHOCTEM

-M3yueHne KiaccuyecKkoro
OIIpe/IeNIEHUS BEPOSTHOCTH,
CBOICTBa BEpOSITHOCTH, TEOPEMY O
CyMME BEPOSITHOCTEH.

OII€HKa PE3YyJIbTAaTOB
BBIITIOJTHCHUA HpaKTH‘IeCKOﬁ

paboTHI,




-PaccMmoTpenne npumepoB
BBIYHCIICHHS BEPOATHOCTEH.
Pemenne 3amad Ha BBIYUCIICHUE
BEPOSATHOCTEH COOBITHIA.

- OIICHKa PE3YyJIbTATOB
BBIITIOJTHCHUA

CaMOCTOSITEIBHOM paboTHI,

- OIIEHKa pPe3yJbTaToOB

BBITIOJTHCHHS
BHEAYIUTOPHON
CaMOCTOSITETILHOH ~ paboTHI;
YCTHBIH OIPOC;
IIpencraBiienne JaHHBIX OIICHKa pe3ynbTaToOB

(TadJauubl, TMArPaMMBbl,
rpagukn)

-O3HaKOMJICHHUE C TIPECTaBICHHEM
YHCIIOBBIX JaHHBIX H UX
XapaKTEPUCTHKAMH.

-Penenne npakTuveckux 3amad Ha
00pabOTKy YMCIOBBIX JaHHBIX,

BBIYHUCIICHUEC UX XAPaKTCPHUCTHUK.

BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OIICHKa
BBITIOJTHCHU A

pe3yabTaToOB

CaMOCTOSITEIbHON PabOTHI,

- OLICHKa pPE3yJIbTaTOB

BBIITOJTHCHUA
BHEAyAUTOPHOMN
CaMOCTOSITEIbHONH  pabOTHI;
YCTHBIH OIpOC;
TEOMETPHUSA
IpsiMble U IJIOCKOCTH B -DopMyIMPOBAaHHE U NIPUBEJICHUE | OLEHKA pe3ylbTaTos
HpOCTpaHCTBe JOKa3aTeJIbCTBa HpI/ISHaKOB BBITIOJIHCHUSA TMPAKTUYCCKOU
B3aMMHOI'0 PACIIOJIOKEHHMS NIPSAMBIX | pabGoTHl,
U IJI0CKOCTel. Pacro3zHaBanue Ha
qyepTexax U MOJEIIX - OLICHKa pe3yIbTaTOB
Pa3IuYHBIX CIIy4aeB B3aUMHOTO BBITIOJTHEHUA TECTOBOI'0
pAacIoIOKEHUS IPSIMBIX U 3aJlaHusl,
MJIOCKOCTEM, apryMEHTHPOBAHUE
CBOMX CYX(HGHHﬁ. - OILICHKa PE3YIBTATOB
BBIINIOJTHCHUA

-OopMynHpOBaHHUE ONPEIECICHNUS,
IIPU3HAKOB U CBOMCTB
NapauIeIbHbIX U
NEPIEHIUKYJIIPHBIX IUIOCKOCTEH,
JIBYTPaHHBIX U JTUHEUHBIX YTJIOB.
-ITocTpoeHue yrios Mexy
IPSIMBIMU, IIPSAMOH U IJIOCKOCTBIO,
MEXY INIOCKOCTSIMM I10 OITUCAHUIO
Y PaCIlO3HABaTh UX HA MOJEIX.
-IIpumeHeHne NpU3HAKOB U
CBOMCTB PacIOI0XKEHUS NPAMBIX U
IUIOCKOCTEN MpH pEeLIeHUH 3a/1a4.
N3o00pakeHne Ha pUCYHKAX U
KOHCTPYMPOBAaHUE HA MOAEIIAX
NEPIEHIUKYJIAPOB U HAKJIIOHHBIX K
IJIOCKOCTH, NTPSIMBIE,

CaMOCTOSITETIbHOM paboTHI,

- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHHST KOHTPOJIbHON
MUCbMEHHOH paboThI,

- OIIEHKa Pe3yJbTaToOB
BBITIOJTHCHHS

BHEAyAUTOPHOMN
CaMOCTOSITETILHOH ~ paboTHI;

YCTHBIH OIPOC;




napasuiebHbIe MIIOCKOCTH, YIJIbI
MEXKy IPSAMOU U INIOCKOCTBIO U
000CHOBBIBAThH MTOCTPOEHUE.
-Pemenue 3a7a4 Ha BBIYUCIICHUE
FeOMETPUUYECKUX BEIUYHUH.
Onucanue paccTOsTHUE OT TOUYKHU JI0
IJIOCKOCTH, OT MPSMOM J10
MJIOCKOCTH, MKy TIOCKOCTSAMH,
MEX1y CKPELUBAIOIIUMU
NPSIMBIMH, MEX]1y TPOU3BOJIbHBIMU
dburypamu B MpoCTPaHCTBE.
-OopmynupoBaHue U
JTI0Ka3aTeNbCTBO OCHOBHBIX TEOPEM
0 pacCTOSTHUSAX (TEOPEMBI
CyIIIECTBOBAHUS, CBOIMCTBA).
-N300pakenue Ha yepTexax u
MOJIEJISIX PACCTOSTHUS U
000CHOBaHME CBOUX CYKICHUH.
OrnpezenieHre U BHIYUCICHUE
pacCTOsIHUA B TPOCTPAHCTBE.
[Tpumenenue hopmyn u Teopem
TUTAHUMETPHH [Tl peIeHUs 3a/1a4.
-O3HaKOMIIEHHE C MTOHSATHEM
NapauIeIbHOTO MPOSKTUPOBAHUS U
€ro CBOMCTBAMU.
DopmMyJIHPOBAHUE TEOPEMBI O
TJIOIAAN OPTOTOHAITBLHOM
MPOEKIIMA MHOTOYTOJIbHUKA.
-IIpumenenue Teopuu i
000CHOBaHUSI TOCTPOCHUH 1
BBIYHCIIEHUM. APTYMEHTHUPOBAaHUE
CBOMX CYXKICHHM O B3aUMHOM
PaCIOIOKEHUHN TPOCTPAHCTBEHHBIX

dburyp.

MHOrorpaHHuKH

-Onurcanue u XxapakTepucTHKa
pPa3IMYHBIX BHJIOB
MHOTOTPaHHHUKOB, IEPEUUCIICHIE
MX DJIEMEHTOB U CBOMCTB.
-N306pakeHne MHOTOTpaHHUKOB U
BBITIOJTHCHHE TIOCTPOCHHS Ha
U300paXEHUIX U Ha MOJCIISAX
MHOTOT'PaHHHUKOB.

-Brruncienue quHEeNHBIX
9JIEMEHTOB U yTJIOB B
MPOCTPAHCTBEHHBIX
KOH(pHUTypanusx,
apryMEHTUPOBAHHE CBOUX
CY)KICHUM.

- M3o0paxxeHue ceucHus,
pa3BEPTKH MHOTOTPAaHHUKOB,
BBIYHCIICHHE TLIOIIAIH
MTOBEPXHOCTEH.

OLICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OIIEHKA pe3yabTaTOB
BBITIOJIHEHUSA TECTOBOTO
3aJJaHMS,

- OUECHKAa  Ppe3yJbTaToB
BBINOJIHEHUS
CaMOCTOSITEIbHOM paboOTHI,

- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIIEHKa Pe3yJbTaToOB
BBITIOJTHEHHS




-ITocTpoenue nmpocTernmmx
CeueHH Ky0a, IpU3MBI,
nupamuel. [Ipumenenue ¢akToB
Y CBEICHU U3 IIJITaHUMETPUHU.
-O3HaKOMJICHHE C BUIAMU
CUMMETpUI B IPOCTPAHCTBE,
dbopMynupoBaHue onpeaeaeHus 1
CBOMCTBA. XapaKTepUCTUKA
CUMMETPUH TEN BPALLEHUS U
MHOTOTPaHHHKOB.

-IIpumenenue cBoiicTBa
CUMMETPUU IIPU PELIECHUY 3ajau.
-Hcnonb3oBanue NpuoOpEeTEeHHBIX
3HAHWUN JUIsl UCCIIEIOBaHUS U
MOJIEJINPOBAHUS HECITOKHBIX
3az1ad.

-N300pakeHre OCHOBHBIX
MHOTOTPaHHUKOB U BBIIIOJTHEHUE
pHUCYHKa 10 YCIOBMSIM 3aad.

BHEAYIUTOPHON
CaMOCTOSATEILHON  paboTHI;

YCTHBIH OIpOC;

Tesa u moBepxHOCTH
BpalleHHsA

-O3HaKOMIIEHHE C BUJIAMHU TEJ
BpaileHus1, GopMyIupOBaHUE UX
ONPEAEIICHUS U CBOMCTBA.
-OopMyIMpPOBAHUE TEOPEMBI O
CEUYEHMHU I11apa MIOCKOCTHIO U O
IJIOCKOCTH, KacaTeabHOMU K cdepe.
-XapakTepucTuka U U300paKeHHe
TEJ BPALLEHHUS, UX PA3BEPTKH,
CEYCHMUS.

-Pemenue 3a1a4 Ha mocTpoeHue
CEUYEeHUH, Ha BBIUUCIICHUE JJIHH,
pacCcTOsIHUM, YTII0B, IIONIACH.
[IpoBenenune nqokasaTeabHbIX
paccyXIeHHI Npy PELICHUH 3a1a4.
-IIpumeHeHne CBOMCTB CUMMETPUU
IIPU PELLIEHNH 3a/1a4 Ha Tesa
BpallleHus, Ha KOMOMHAIUIO Tell.

OIICHKa
BBITIOJTHCHU A HpaKTH‘leCKOfI

pe3yabTaToOB

paboTHI,

- OIICHKa PE3YyJIbTATOB

BBIITIOJTHCHUA TECTOBOT'O

3a7aHus,

- OIICHKa
BBITIOJTHCHU A

pe3yabTaToOB

CaMOCTOSITEIbHON PabOThI,

- OIICHKa pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIIEHKa Pe3yJbTaToOB

-M300paskeHne OCHOBHBIX KPYTJIBIX BBITTOJTHEHHA
TEJ ¥ BBIMIOJTHEHUE PUCYHKA 110 BHEAY THTOPHOI
YCHIOBHIO 3a/1atH. CaMOCTOSITEbHOM  paboThl;
YCTHBIH OIPOC;
HN3mepenus B -O3HaKOMJICHHE C MIOHATHIMH OIICHKA Ppe3yabTaToB
reoMeTpuu IJIOIIAAN U 00beMa, aKCHOMAMU U | BHINOJHEHHs IIPAKTUYECKOM
CBOMCTBaMH. paboTHI,
-Pemenue 3a1a4y Ha BHIYMCIICHUE
TJI0MA e TIOCKUX (uryp, - OHCHKa  pe3yJIbTATOB
NIPUMCHSSA COOTBCTCTBYIOIIINEC BBITIOJTHCHU A TECCTOBOI'O
dbopMynel 1 HaKTHI U3 3a/1aHus,
TJIAaHUMETPHH.
'H?)Y“IGHI’IG TeOpeMBI o - OLCHKa PE3YyJIbTAaTOB
BBIYHCIICHHH 00bEMOB BBIITOTHCHMSA

IIPOCTPAHCTBEHHBIX TEJI, PEIICHUE




3a/1a4 Ha MpUMEHEHHUE GOpMYIT
BBIUHCIICHHS] 00bEMOB.

-U3yuenue Gpopmyn ans
BBIYMCIICHHS TIOMIAICH
MOBEPXHOCTEH MHOTOTPAHHUKOB U
Ten BpameHus. O3HaKOMIICHHE C
METOJIOM BBIYHMCIICHUS TUIOIIA TN
MOBEPXHOCTHU C(HEpPHI.

-Pemenne 3ama4 Ha BEIYHUCICHHE
IJIOMIAIEN TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI.

CaMOCTOSITEIBHOM PaboOTHI,

- OILICHKA PE3yIbTATOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHON pabOThI,

- OIIEHKa pPe3yJbTaToOB
BBITIOJTHCHHS

BHEAyAUTOPHOMN
CaMOCTOSITETILHOH ~ paboTHI;
YCTHBIH OIPOC;

Koopaunarts! u
BEKTOPBI

-O3HaKOMIIEHHE C MTOHATHEM
BEKTOpA.

-M3yueHne nexkapToBOi CUCTEMBI
KOOPJIMHAT B MMPOCTPAHCTBE,
MIOCTPOEHHUE IO 3aJaHHBIM
KOOpJMHATAM TOYKHU U MJIIOCKOCTH,
HAaXO0KJICHUE KOOPIUHATHI TOYEK.
-Haxoxnenue ypaBHEeHUS
OKPYXHOCTH, Cepbl, MIOCKOCTH.
Briuucnenue paccTossHUSI MEXY
TOYKaMHU.

-M3ydyeHnne CBOMCTB BEKTOPHBIX
BEJIMYMH, IPABUIIA PA3JI0KEHUS
BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, ITpaBuia
HAXOJICHUS KOOPJAUHAT BEKTOPA B
MPOCTPAHCTBE, MpaBUja ACHCTBUI
C BEKTOpaMHu, 33JJaHHbBIMU
KOOpJIMHATAMM.

-IIpumenenue Teopuu npu
PELLICHNH 3a/1a4 Ha JIEUCTBUS C
BekTOpaMu. M3yuenue
CKQJIIPHOTO ITPOU3BEICHNUS
BEKTOPOB, BEKTOPHOTO YPABHEHUS
MPSMOM U TJIOCKOCTH.
[IpuMeHeHne Teopun Npu pelIeHUN
3a/1a4 Ha JIEUCTBUS C BEKTOPaMHU,
Ha KOOPJAMHATHBIN METOM, HA
IIPUMEHEHNE BEKTOPOB IS
BBIYHCIICHUS] BEJIMYUH YTJIOB U
pacCTOSIHUM.

-O3HaKOMJIEHHUE C
JI0Ka3aTelIbCTBAMU TEOPEM
CTEPEOMETPUHU O B3AUMHOM
PAaCIIOIOKEHUH MPSAMBIX U
IJIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB.

OIICHKA Pe3yJIbTaTOB
BBITTOJTHEHHST  TTPAKTHUYECKOM
paboTHI,

- OIIEHKa  pe3yJbTaToB
BBITIOJTHCHHS TECTOBOTO
3a/laHus,

- OIEHKAa  Pe3yJbTaToB
BBITIOJTHECHHS
CaMOCTOSITEIbHON PabOTHI,

- OIICHKA Pe3yJIbTaTOB
BBITIOJIHEHHSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OLICHKa pPE3yJIbTaTOB
BBIITIOJTHCHUA

BHEAYIUTOPHON
CaMOCTOSITEIbHONH  pabOoTHI;
YCTHBIH OIpOC;
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