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[Tpu pa3paboTke paboueit mporpaMMbl JUCHUIUIMHBI B OCHOBY MOJOKEHBI:

1. ®I'OC CIIO no cnemumanpHocTH 35.02.16 DKcrmmyaranuss © pEMOHT CEIbCKOXO03SMCT-

BEHHOW TEXHWKU W OOOPYIOBAaHHS, YTBEPXKJACHHBIN MpPUKa3oM MUHHCTEPCTBOM IMPOCBEIICHUS
P® Ne 235 ot 14 anpens 2022 1.

2. ®I'OC cpennero obmiero oopa3oBaHus, YTBEPKICHHBIM MUHUCTEpCTBA 00pa3oBaHUs U
Hayku PO ot 17 mast 2012 1. Ne 413 (c usmenenusimu Ha 27 nexadbpst 2023 r. Ne 1028)

3. YueOnsbrii tian crenuanbHocTH 35.02.16 Dkcrumyaranivs U peMOHT CETbCKOXO3SCT-
BCHHOW TEXHHMKH M OO0OpYyIOBaHMs, OJAOOPEHHBIM YYEHBIM COBETOM A30BO-UepHOMOPCKOTO
uHxeHepHoro uucrutyra ®I'bOY BO [lonckoii 'AY
ITpotokon Ne 6 ot 19 deBpans 2025 .

4. Pabouas mporpamma y4eOHOTO IMpeaMeTa O0IIeo0pa3oBaTEIHPHOIO ITUKIA MPOTPAMMBI
HOJrOTOBKHU CIIEIMAIMCTOB cpeaHero 3BeHa (nanee — IIIICC3) pazpaborana C yu€TtoM IpuMep-
HOM nporpammsl yueOHOM nucuuiuinebl «Marematuka» (yrBepxkaeHa @I'bOY 10 UPIIO nns
peanu3anyu OCHOBHOW npodeccruoHanbHoM obpa3zoBarenbHol nporpamMel CITO Ha 6a3e ocHOB-
HOro o011ero o0Opa3zoBaHusl ¢ NOJIyueHUEM cpesHero obuiero oopasosanus. (Ilporokon Ne 17 ot
18 urons 2024 r.)).

Pabouast mporpamMmma JHUCHUIUIMHBI PacCMOTPEHA M PEKOMEH/IOBaHA K HCIIOJIh30BAHUIO B
yaeOHOM Ipoliecce Ha 3acenanuu kadeapsl «MaTemaTrka 1 OMOMH(POPMATHKAY
ITporokon Ne 8 ot 25 mapra 2025 r.

3asenytomtas kadeapoit: H.H. I'pauena

Pabouas mporpamma TUCIUIUIMHBI pAaCCMOTpPEHA U PEKOMEHJIOBaHAa K HCIIOJIb30BAHUIO B
y4eOHOM MpOIecCe Ha 3aCeTaHUM METOJAMYECKOM KOMHUCCHU IO 00I1e00pa3oBaTeIbHOM MO O-
TOBKE

[Tpotokon Ne7 ot 28 mapra 2025r.

[Tpencenarens: M.B. )Kono6osa

Pa3paboruuk: npenogasarens 1 kareropun  M.H. Cepeaunna
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOI'O MHNPEJIMETA
YOII1.03 MaremaTuka

1.1. MecTo npeamMera B CTPYKTYpE NporpaMmmal NOATOTOBKH CIICHAJIUCTOB CPEAHEI0 3B€HA

PaGouass mporpamma  yueOHOro  mpeaMeTa  SBISCTCS  O0S3aTeNhbHOW  YaCThIO
0011e00pa3oBaTeabHOr0 IMKJIa MPOTpaMMbl TMOATOTOBKH CHEIHMAIMCTOB CpPEJHEro 3BeHa B
coorBercTBUM ¢ PI'OC mno cneunansHoctu (cnenuanbHOCTsIM) CIIO 35.02.16 «Okcmuyaranus u
DPEMOHT CeJIbCKOXO03SHCTBEHHON TEXHUKU U 000PYIOBAHUS Y.

1.2. Ilnanupyemble pe3y/ibTaThbl OCBOEHHUSI NpeAMeTa

B pamkax nporpammsbl yueGHOTo npeaMeTa 00yqarouMUCsS OCBaUBAIOTCS JTMUYHOCTHBIE, Me-
TampeaAMETHbIC U TPEJAMETHBIC Pe3yIbTaThl B cCOOTBETCTBUH ¢ TpeboBanusmu ®I'OC cpeanero o6-
niero oopaszopanus: nuaHocTHbIe (JIP), Metanpeamernsie (MP), npeamerHsie mis 6azoBoro (I1PO) /
yray6nensoro (IIPy) ypoBHs usyuyenus:

YTouHEeHUE U KOHKpETU3alus OOIIero MOHUMaHUS JIMYHOCTHBIX, METANIPEIMETHBIX U Mpe/I-
METHBIX PE3yJIbTaTOB IMPOBOAUTCS C HCIIOJIB30BAaHUEM IPOBEICHHBIX YTOYHEHUH PE3ylIbTaToB B (he-
nepanbHoii paboueii mporpamme mamemamuxu B GOIT COO.
Konpt [Tnanupyemble pe3ynbTaTbl OCBOCHHS BKIIOYAIOT
pe3yNbTaToB

1 2

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU A y‘IC6HOFO npeameTa:
Irpa’XIaHCKOI'0 BOCIIUTAHUA:

JIP 01 c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3HUIIMH 00YYarOMIErocs Kak akKTHBHOTO
Y OTBETCTBEHHOI'0 YJIEHa POCCUICKOTO OOIIECTBA;

JIP 02 OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBaK€HUE 3a-
KOHA U MPaBOINOPS/IKA,;

JIP 06 YMEHHUE B3aMMO/ICHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUHU
¢ X (YHKUUSMU U Ha3HAYCHHUEM;

MaTPUOTUYCCKOI'O BOCIIUTAHUSA:

JIP 08 c(hOpMUPOBAHHOCTh POCCHUMCKON TPaX)TAHCKON HIEHTHUYHOCTH, MATPUOTH3-
Ma, YBa)XEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepes Poaunoil,
TOPJIOCTH 3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KyJIBTYpPY, IPOLUIOE U
HacToslIllee MHOTOHALIMOHAJIbHOTO HapoJa Poceuu;

JIP 09 [IEHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CHMBOJIaM, HCTOPUUYECKOMY U
NPUPOHOMY HACIIEIHUI0, TAMSITHUKAM, TPaTUuIHsIM HapoaoB Poccuu, moctu-
xeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

JIP 11 OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOJa;
JIP 12 c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;
JIP 14 OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHBOTO OYIyIIEro;

9CTCTUYCCKOI'O BOCIIMTAaHHUA:

JIP 16 ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYasi 3CTETHKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOUICHHUH;
JIP 17 CIIOCOOHOCTh BOCHPHMHHMMATH pa3IUYHbIE BUIBl HMCKYCCTBA, TPAAULHUU H

TBOPYECTBO CBOET0 M APYTrHX HApOJOB, OLIYIIATh SMOLMOHAIBHOE BO3IECH-
CTBHME UCKYCCTBA,
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¢u3nIecKoro B

OCIIMTaHUA:

JIP 20 c(OpPMHUPOBAHHOCTH 3[IOPOBOTO M 0€30MacHOr0 00pasa JKU3HH, OTBETCTBECH-
HOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO;
JIP 21 noTpeOHOCTh B (PU3MUYECKOM COBEPIICHCTBOBAHWH, 3AHATHUAX CIOPTHUBHO-

OB,I[OpOBHTCJ'IBHOfI JCATCIBHOCTBIO,

TPYIOBOTO BOCIIUTAHUS:

JIP 23 TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPY0IO0HE;

JIP 25 WHTEpEC K Pa3IuvHbIM cepaMm mpodecCHOHATbHON NeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIN BBIOOp OyayIeit mpodeccuu 1 pearn30oBbIBaTh COO-
CTBEHHbIE KH3HCHHBbIE [LIaHBI;

JIP 26 TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BAHHIO HA MPOTSI-
KEHUHU BCEH KU3HH;

9KOJIOTMYECKOI0 BOCTIMTAHUS:

JIP 27 c(OpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, IOHUMAHUE BIMSHUS COLU-
QJIbHO-3KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLUATBbHON
CpeJibl, 0CO3HAHKE I1100aJIBbHOr0 XapaKTepa 3KOJOrHYeCKUX IpobiieM;

JIP 28 IJIAHUPOBAHUE U OCYILECTBICHHUE NECUCTBUI B OKPYXKAIOLIEH Cpelle Ha OCHO-

BE€ 3HAHMS LEJIEH YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBA;

LHEHHOCTH Hay4

HOT'O IIO3HAHUA:

JIP 32

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha JUa-
Jore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B IMOJIHKYJIb-
TYPHOM MHUPE;

JIP 33

COBEpILICHCTBOBAHME SI3BIKOBOM M YHTATEIBCKOW KYJIbTYpbl KaK CpEACTBA
B3aMMOJICVCTBUSI MEXY JIFOAbMHU U IIO3HAHUS MUPA;

JIP 34

OCO3HAaHUEC NLECHHOCTHU Haquoﬁ ACATCIBbHOCTH, I'OTOBHOCTH OCYILICCTBIIATH
MMPOCKTHYIO U UCCIICAOBATCIBLCKYIO ACATCIBbHOCTD HHANBUAYAJIbHO U B I'PYII-
IIc.

MeTaHpeI[MeTHBIe PE3YIbTAaThl OCBOCHUA OCHOBHOH O6pa30BaTeHLHOﬁ mporpaMmbl JOJIZKHBI

OTpaXkaTb:

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I MMO03HABATEILHBIMU ACHCTBUSIMU:

0a30BBIE JIOTHY

€CKHeE NeiCTBUA:

MP 01 CaMOCTOSITENIbHO (hOPMYJTUPOBATh U aKTyaIM3WPOBATh MPOOJIEMY, paccMat-
pUBATh €€ BCECTOPOHHE;

MP 02 YCTaHaBIMBATh CYIIECTBEHHBIM NPU3HAK WJIA OCHOBAaHUS JUJISl CPaBHEHUS,
KJIacCU(UKAIMU 1 0000IIEeHNUS;

MP 04 BBISABIISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX

MP 05 BHOCUTb KOPPEKTUBBI B JACATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pE3yJIbTa-

TOB LCJIAAM, OICHUBATL PUCKU MOCJIEICTBUIN ACATCIIBHOCTH,

0a30BEIE HCCIEI0BATEIbLCKHE NCHCTBUS:

MP 07 BIIAJICTh HABBIKAMU Yy4e€OHO-HCCIIEIOBATEILCKOW W TPOCKTHOM JesATEIhHO-
CTH, HaBBIKaMU pa3peuieHus npodiem;
MP 09 OBJIQJICHUE BHJAAMU JIESATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA, €r0 WH-

TeprpeTaIuy, Mpeodpa3oBaHNI0 U MTPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX CH-
TyalMsix, B TOM YHCJIE MIPU CO3/IaHUU YYEOHBIX U COLIMAJIbHBIX MPOEKTOB;
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MP 13

AHAJIM3UPOBATH ITOJYUCHHBIC B XOA€ PCIICHUA 3aaa4u pE3ybTaTbl, KPUTHYC-
CKM OLCHUBATH HX JOCTOBCPHOCTH, MPOTHO3UPOBATL M3MCHCHUC B HOBBIX
YCIIOBHUAX;

paborta ¢ uadopmanmeii:

MP 21 BJIAJICTh HABBIKAMH MOJY4YE€HUS HH(POPMALIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOATENIBHO OCYILECTBIIATh ITOUCK, aHAJINU3, CUCTEMATU3aLUI0 U UHTEP-
npeTanyio nHGOPMAIMK PA3ITUYHBIX BUIOB M (HOPM MpEACTABICHHUS;

MP 23 OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAIMU, €€ COOTBETCTBHE

IIPAaBOBBIM U MOPAJIBHO-3TUYCCKHUM HOPpMaM,

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[GI\/JICTBI/ISIMI/II

oO1ieHue:

MP 30

Pa3BECPHYTO U JIOTUYHO H3JIaraTb CBOXO TOUYKY 3PCHHA C HCIIOJIb30BAHHUEM
SA3BIKOBLIX CPCACTB,

COBMCCTHaiA ACATCIBbHOCTD:

MP 31

NOHUMAaTh M MCIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHON
paboThI;

MP 33

MIPUHUMATH LIEJIM COBMECTHOM JESATENbHOCTH, OPIraHU30BbIBATh U KOOPIUHU-
poBaTh AEUCTBUSA MO €€ JNOCTHKEHUIO: COCTABIIATh IJIAH JICUCTBUM, pacmpe-
JENATh POJH C YI€TOM MHEHHMU YYaCTHMKOB OOCYKJIaTh pe3y/bTaThl COBME-
CTHOH paboTHI;

MP 34

OLIEHUBATh KaueCTBO CBOETO BKJIAJA U KaXKJOI0 y4aCTHHKAa KOMaHJbl B 00-
M pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU ﬂeﬁCTBHﬂMHI
CaMOOpPraHu3anus:

MP 39

CaMOCTOSITENIFHO COCTABJIATH IUTAH pPElIeHUs MpoOJIeMbl C Yy4eTOM HMEIo-
HIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEITOYTCHHIA;

MP 42 JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

CaMOKOHTPOJIb!

MP 45 JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

MP 46 BJIaJICTh HAaBbIKAMM MMO3HABATENbHOHN pedieKCHN Kak OCO3HaHUs CcOoBeplIaec-

MBbIX JIGI\/’ICTBI/II;’I 1 MBICJIUTCIIBHBIX MMPOUECCOB, UX PE3YJILTATOB U OCHOBaHHII.

IIpenMeTHBIE pe3yIbTaThI:

I1Py 01

YMEHUE OIIEpUPOBATh MOHATUAMU: ONPEIAEICHUE, aKCUOMa, TEOpeMa, CIE-
CTBHUE, CBOWCTBO, MMPU3HAK, 10Ka3aTE€IbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKY;
ymeHue (opMmynupoBaTh 0OOpaTHOE U IPOTHBOIOJOKHOE YTBEpPXKJICHUE,
MPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIb30BaTh METOJ] MaTeMaTuye-
CKOM MHJIYKIUH; NMPOBOJIUTH J10KA3aTEIbHBIE PACCYKIEHUS NPU PELICHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO TPABUIIBHOCTh PACCYKICHMIA;

[Py 02

YMEHHUE ONEpPUPOBATH MOHSATUSMH: MHOXKECTBO, MOJMHOXECTBO, ONEpalUu
HaJl MHOXXECTBAMHU;, YMEHHUE HCIIOJIh30BaTh TEOPETUKO-MHOKECTBCHHBIN arl-
napar JJis ONKMCAHUS PEabHBIX MPOIIECCOB U SBJICHHUM U MPHU PEIICHUH 3a-
J1a4, B TOM YHCJIe U3 APYTUX y4eOHbIX MPEIMETOB;
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[Py 03

YMEHHUE ONEePUPOBATh MOHATUSIMU: Tpad, CBA3HBIN rpad, nepeBo, Huk, rpad
Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M ONHCHIBATh TPpadbl Pa3IUUHBIMU CIIOCO-
06aMu; UCTIONB30BaTh rpadbl MPH PEIICHUHN 33]ay;

TIPy 04

yMeHue CBOOOJHO OIEpUpOBaTh MOHATUSAMU: COYETAHUE, I[EPECTaHOBKa,
YHCIO COYETAaHUH, YMCIIO MepecTaHoBOK; OuHOM HploTOHA; ymMeHue mpume-
HSITh KOMOMHATOPHbIE (DAKTHI U PACCYXACHUS IS pellieHHs 3a]1a4;

I1Py 05

YMCHHUC OIICPpUPOBATH MOHATUAMU: HATYPAJIbHOC YMUCIIO0, LIEJI0C YUCIIO, OCTa-
TOK I10 MOAYJIIO, pallMOHAJIBHOEC YHCJIO0, HPPAlIHOHAIbHOC YUCJI0, MHOXKCCTBA
HAaTypaJbHbIX, HECJIbIX, pallUOHAJIbHBIX, ,HGfICTBPITGHBHBIX 4Yncel; YMCHHUC UC-
II0JIb30BaTh IPHU3HAKKW ACIUMOCTH, HaMCHBIIHNI 06H.IPII’I JCINUTCIIb U HaHu-
MCHBIICC 06mee KpaTHOC, aJITOPUTM EBKJII/II[a IIpu pCIICHNHU 3a/ia4; 3HAKOM-
CTBO C pas3JIMYHBIMHU ITO3UIWMOHHBIMH CUCTEMAaMU CYHUCIICHU,

[1Py 06

yMEHHE CBOOOJHO ONEPHPOBATH MOHATUSMH: CTENEHb C LEJIBIM IOKa3aTe-
JIeM, KOpEHb HATypaJIbHOW CTEIECHH, CTCIEHb C palMOHAIbHBIM IIOKa3are-
JIeM, CTETIeHb C JeHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTesieM, Jiorapudm
YKCJIa, CHHYC, KOCUHYC U TAHI€HC IIPOU3BOJIBHOIO YUCIIA,;

[1Py 07

YMEHME ONEPUPOBATh MOHATUSAMU: TOXKJECTBO, TOXKAECTBEHHOE IPeodpaso-
BaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PABHO-
CUJIBHOCTh YpPAaBHEHMH, HEPABEHCTB M CHUCTEM, DPALMOHAIBHBIC, HUPPALMO-
HaJIbHbIE, TOKa3aTeJIbHbIE, CTENEHHbIE, JOrapupMUUECKUe, TPUTOHOMETPH-
YECKHE YPaBHEHHs, HEPABEHCTBA M CUCTEMbI; YMEHHME pPEIIaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO PAa3JIMYHBIX IIPUEMOB; PEIIATh YpaBHE-
HUs, HEPaBEHCTBA U CUCTEMBI C I1ApaMeTpPOM; IPUMEHATh YPAaBHEHHUsI, HEpa-
BEHCTBA, X CUCTEMBI JJIs PEIIECHUs MaTeMaTUYeCKUX 3a7ad U 3aJad U3 pas-
JIMYHBIX 00J1aCTel HayKU U peabHOM KU3HH;

[TPy 08

yMeHHEe CBOOOJHO ONEepUpoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMS GYHKIUH, TUHENHHas QyHKINS, KBaApaTUYHas QyHK-
s, CTEMEeHHas (QYHKUUS C LENbIM IOKa3aTeJeM, TPUTOHOMETPUYECKHE
GyHKIIMHM, 00paTHbIE TPUTOHOMETpUUECKHE (DYHKIIMU, NTOKa3aTeNbHAs U JIO-
rapupmuyueckas QyHKIUHN;, yMEHUE CTPOUTh Tpapuku QyHKIMHA, BHIIOIHSITh
npeodpa3zoBanus rpaduKoB QyHKLINH;

YMEHHUE UCHOJIb30BaTh rpaduku GYHKIUHN Ui U3y4YEeHUs MPOLECCOB U 3aBU-
CHUMOCTEW TpY pEIIeHUH 337a4d U3 IPYTUX y4eOHBIX MPEIMETOB M U3 Peallb-
HOM ’KM3HHU; BBIpaXaTh GOpPMyJIaMU 3aBUCUMOCTH MEXKIY BEIMUYMHAMU;
yYMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSMH: YETHOCTh (YHKIIHWH, MEPHO-
JUYHOCTh (DYHKLIMH, OTPAaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTbH (DYHKIIUH,
SKCTpeMyM (GYHKIIMM, HauOoJIbIllee W HAaWMEHbIlIee 3HaUYeHHUs] (QYHKIIMU Ha
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCiel0OBaHNEe (PYHKIINY;

YMEHHE UCIIOJIb30BaTh CBOMCTBA M rpadpuku PyHKIMI IS pelIeHHs ypaBHe-
HUI, HEpaBEHCTB W 33/1a4 C MapamMeTpamu; M300pakaTb Ha KOOPIUHATHOU
TUTIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB M HX CHCTEM,

I1Py 09

yMEHHE CBOOOTHO ONEPHPOBATh MOHATUSAMU: TIOCIEI0BATENLHOCTD, apudpme-
TUYecKasl MPOrpeccus, reoMeTpruueckas mporpeccusi, 6ECKOHeUHO yObIBaro-
11asi FeOMETpUYECKasl POTPECCHsSI; YMEHHUE 3a]]aBaTh MOCIIEN0BATEIILHOCTH, B
TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX GOPMYII;

[Py 10

YMEHHUE ONEepUpPOBaTh MOHATUSMH: HENPEPHIBHOCTh (DYHKIIMH, aCHUMITOTHI
rpaduka GyHKIUU, IepBasi U BTOpasi MPOU3BOHAs (QYHKIMHU, T€OMETpUYe-
CKUH U (pU3NYECKUI CMBICT MPOM3BOIHON, MEPBOOOpA3Hasi, ONpeeeHHbIN
WHTETpaT, YMEHHE HAXOJWUTh aCHMIITOTHI rpaduka (QYHKIMH;, YMEHUE BHI-
YUCISITh TPOU3BOAHBIE CYMMBI, TPOU3BENEHUS, YACTHOTO M KOMITO3UIIMU
GYHKIMA, HAXOIUTh YpaBHEHUE KacaTebHON K rpaduKky G yHKIINY;
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yYMEHHE UCIOJIb30BaTh MPOU3BOIHYIO [T UCCIeI0BaHus (DYHKIUH, 17 Ha-
XOXICHUS] HAWJIYYIICTO PEIICHHS B MPHUKJIAIHBIX, B TOM YHCIIE COLUAIBHO-
9KOHOMUYECKUX U (U3MYECKUX 3a1adax, Ul ONMPEIeSICHUs CKOPOCTH U yC-
KOPEHUS; HaXOJWTh IUIONIATd U O00bEeMbl (UIYp C MOMOIIBIO HHTErpaia;
HPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJCIMPOBAHHS C MOMOIIBIO U -
(dbepeHInaIbHBIX YPABHCHHIA,

TPy 11

YMEHHUE OIEPUPOBATH MOHATUAMU: KOMILJIEKCHOE YUCIIO, CONPSKEHHbBIE KOM-
TUIEKCHBIE YMCIIa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4Hcia, opma 3amucu
KOMIUIEKCHBIX uucen (reoMeTpuyecKkas, TpPUrOHOMeTpuyeckas u anreOpau-
4ecKas); yMETh NMPOU3BOANUTH apu(METHUECKHE NEHCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJNTH IPUMEPBI HCIOJIb30BaHM KOMIUIEKCHBIX YHCET;

[TPy 12

yMeHHe CBOOOJIHO ONEpUpPOBATh MOHATHIMHU: cpeiHee apupmMeTuyeckoe, Me-
JMaHa, HauOoJiblllee M HaMMEHbIIEe 3HAYEHUs, pa3Max, JUCHEepCHsi, CTaH-
JApPTHOE OTKJIOHEHUE JUIsl OMMCAHMSI YMCIIOBBIX JIaHHBIX; YMEHHUE HCCIEN0-
BaTh CTATUCTHYECKUE JaHHBIE, B TOM YUCIIE C MPUMEHEHUEM IpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPEICTB; I'pa)UUYECKU HCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U JMHEHHON perpeccuy;

[Py 13

YMCHHE HAXOJHUTh BEPOSTHOCTU COOBITHI C MCIOJIB30BaHUEM TIpadUUECKUX
METOJ/IOB; MPUMEHSTH JIUISl PEUICHUs 331a4 (OpMyJIbl CIOKCHUS U YMHOXKE-
HUS BEposTHOCTEH, (popMynny MOJHOU BeposTHOCTH, Gopmyny beprymm,
KOMOWHATOpHBIE (DakThl U (OPMYIIBI, OICHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHIA; YMCHHE OTICPUPOBATH TOHATHSIMHU: CITyJailHas BEJIUYHUHA, pacIpe-
JICNICHUE BEPOSTHOCTEH, MaTeMaTHYeCKOE OXKHUIAHHE, JHUCIEPCUS U CTaH-
JTApTHOE OTKIJIOHCHHE CIIYYalHOW BEIMYWHBI, (DYHKIIUU pPACIPEICICHHS H
IUIOTHOCTH PAaBHOMEPHOIO, TOKa3aTeJIbHOTO W HOPMAJIbHOTO pacrpeiesie-
HUM; YMEHUE UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCICHUN IS pe-
[IEHUsI 3a/1a4; 3HAKOMCTBO C TMOHSATHSMH: 3aKOH OOJBIIUX YUCEN, METOJIBI
BBIOOPOYHBIX HUCCIICIOBAHUIN; YMEHUE MPUBOJUTH IPUMEPHI TIPOSBICHUS 3a-
KOHa OOJIBIIINX YUCEIl B TPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

[1Py 14

yMEHHE CBOOOJHO ONEpHpOBaTh MOHATUSMH: TOUYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUNIOCKHM YroJl, IBYIPAHHBIA YTroOJl, TPEXTPaH-
HBII yroJl, MepeceKaroluecs, napaulelbHbe U CKPEIIUBAIOLIUECS NIPSMBIE,
NapajiCJIbHOCTE U NCPIHCHAUKYIAPHOCTD IMPAMBIX U HHOCKOCTefI, YroJr MExK-
Ny TIPSAAMBIMH, YIOJl MEXKIY NPSMON U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTS-
MH; YMEHHUE UCIOJIb30BaTh MIPH PEIICHUH 3ajau 3ydeHHbIe (DaKThl U Teope-
MBI TUIAaHUMETPHUM; YMEHUE OLEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE ONEepUPOBATh MOHATUAMU: MHOTOIPDAHHHUK, CEYECHHUE MHOIO-
rpaHHUKa, TMPaBUIbHBIA MHOTOTPAHHUK, IpHU3Ma, MUpaMuaa, Gurypa u mo-
BEPXHOCTh BpPALICHUs, LIMIUHJIP, KOHYC, Iap, chepa, pa3BepTKa MOBEPXHO-
CTH, C€YCHHs KOHYCA U LWINHJIPA, IapauleIbHble OCH WA OCHOBAHUIO, Ce-
YeHue IIapa, INIOCKOCTh, Kacaromascs cdepsl, HWIMHIPA, KOHYCA; YMEHHE
CTPOUTH CEUEHUE MHOTOTpaHHMKA, U300pa’kaTh MHOTOTPAaHHUKH, PUTYpHI U
IIOBEPXHOCTU BPALLIEHUs, UX CEYEHUs, B TOM YHCIIE C MIOMOLIBIO JIEKTPOH-
HBIX CPEJCTB; YMEHUE MPUMEHATh CBOICTBa reOMETPUUECKUX (UTYp, CaMo-
CTOSATENILHO (OPMYJIMPOBATH ONpPENEICHUsI U3ydaeMbIX (UTYp, BBIIBUTATH
THIIOTE3BI O CBOMCTBAX U IMpHU3HAaKax reOMETPUICCKUX (1)I/Il"yp, 000CHOBBIBATH
WINA ONpOBEpraTrh MX; yMEHHE MPOBOJUTH KiaccupuKanuio ¢Guryp mo pas-
JIMYHBIM IIpHU3HaKaM, BBIIIOJIHATH HeO6XO)II/IMI)Ie JOIMOJTHUTEIIBHBIC ITOCTPOC-
HUS;
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[Py 15

yMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: IUIOMIAb GUTYPHI, 00beM (u-
T'YpBl, BEIMYMHA YTJIA, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE Me-
XKy TPSMBIMH, PACCTOSHUE MEXIY IJIOCKOCTAMH, IUIOIAAb CQepsl, IIo-
Ia1b TMOBEPXHOCTU NMUPAMHIBI, IPU3MBI, KOHYyCa, LWIMHAPA, 00beM KyOa,
NPSMOYTOJIBHOTO TMapajulesenunesia, MUPaMuIbl, IPU3MBbI, IUIHHIPA, KOHY-
ca, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB OTOOHBIX (HUTYD;

[Py 16

YMEHME CBOOOJHO ONEPUPOBATH MMOHATUSAMU: JIBU)KEHUE, NTApaJUICIbHBIN Ie-
pEeHOC, CUMMETpPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, OBOPOT, Mpeodpaso-
BaHHE MOJ00Ms, MoN00HBIE (PUTYpHI; YMEHHE PAaclO3HABAaTh paBHBIC W MO-
noOHBIe (PUTYpBI, B TOM YHUCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHUE
UCII0JIb30BaTh T€OMETPUYECKUE OTHOLLIEHUS, HAXOUTh T€OMETPUUECKUE BeE-
JUYUHBI (JUIMHA, YTOJI, IUIoH[aab, 00beM) IpU PEIICHUU 3a1ad U3 JAPYTUx
y4€OHBIX MPEIMETOB U U3 PEATHHOM KU3HH;

[Py 17

yMeHHEe CBOOOJHO ONEpUPOBATh MOHATHUAMU: MPSAMOYToJbHAsl CUCTEMa KO-
OopAWHAaT, BEKTOP, KOOPAWHATBI TOYKHU, KOOPAWMHATEI BEKTOpPA, CyMMa BCKTO-
pOB, NpOU3BEJICHHE BEKTOpa Ha YHUCIO, Pa3joKeHHe BeKTopa Io Oasucy,
CKaJsIpPHOE NPOMU3BEACHHE, BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXKIY BEKTOpa-
MH; YMEHHME MCIOJIb30BaTh BEKTOPHBI U KOOPJMHATHBIA METOJ Ul peuie-
HUA TCOMCTPHUYCCKUX 3a/lad U 3a1a4 APYIrux yT-I€6HI)IX npeaMETOB; OIICPHUPO-
BaTh MOHATHAMM: MaTpuua 2x2 u 3x3, onpenenureab MaTpULbl, T€OMETPU-
YECKHMM CMBICI ONPEIEIINTENS;

[1Py 18

YMEHUE MOJEIUPOBATh PEaIbHbIC CUTYallud Ha S3bIKE MAaTEMAaTUKH; COCTaB-
JATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO 3a-
Jla4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJCIH C MCIOJb30BAaHUEM allliapara aj-
reOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3yNbTaT; CTPOUTh MaTemMaThye-
CKHE MOJEIU C IOMOUIBIO T€OMETPUYECKUX IMOHATUH M BEJIWYMH, pelIaTh
CBSI3aHHBIE C HUMH IIPAKTHYECKHUE 3aJa4M; COCTABIIATh BEPOSITHOCTHYIO MO-
Jlellb U MHTEPIPETUPOBATH IOJYYCHHBIM pEe3ynbTaT; pellaTh IPUKIIaJHbIE
3ala4d CPeACTBAMHM MAaTEMATHYECKOIO aHAJINW3a, B TOM YHUCIE COLHUAIBHO-
HKOHOMHUYECKOTO U (PM3UUECKOTO XapaKTepa;

TPy 19

yYMEHME BBIOMpATh MOJIXOJAIMIMM METOA JUIsl pelleHUs 3a/ladd; MOHUMaHUe
3HaYMMOCTH MAaTeMaTUKU B U3YyYEHMU MPUPOJHBIX M OOIIECTBEHHBIX MpO-
LIECCOB U SBJICHHI; YMEHUE PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATHKHU
B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUH POC-
CUICKOW U MUPOBOM MaTeMaTU4E€CKON HAYKH.

1.3. PexomMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMBbl Y4eOHOT0 NpeAMeTa:
MaKCHUMaJbHON yueOHON Harpy3ku oOyuatomierocs 270 4acoB, B TOM YHCIIE:
00s13aTebHON ayTUTOPHOU yueOHOM Harpy3Ku oOydatomnierocs 252 4acos;
CaMOoCTOsTeNIbHON paboThl oOyuatorierocst 0 gacos.
KOHTpOJIb 18 yacos.
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2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHOii padoThI

Buna yueOHoii padoThl O0bem yacon

MaxkcumainbHast yueOHasi Harpy3ka (Bcero) 270
OO6s3aTenbHas ayquTOpHas yueOHast Harpy3ka (BCero) 252
B TOM YHUCJIE:

JIEKIIUA 78

71a00paTOPHBIE 3aHATHS -

MIPaAKTUYECKHE 3aHATHS 174
Hrorosas arrecranus B opMe IK3aMeHa 18

2.2. Conepmalme yqeﬁﬂoro npeamMera Ko HAaHMEHOBAHUE

Yucna u BBIYUCIICHHUS.

Panmonaneueie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI, OECKOHEYHbIE TTe-
puoandeckue npodu. [Ilpumenenue apoOeit ¥ MPOLEHTOB AJI PEIICHUs TPUKIIAIHBIX 3a7a4 U3 pa3-
JUYHBIX OTPACJE 3HAaHUW U peaNbHOU KU3HMU.

HeticTButenpHble uKcia. PanroHansHble M UppalioHaibHbIe uynciaa. AprupMeTHYECKUe ore-
panuu ¢ AeMCTBUTEIbHBIMU YncIaMu. Molynb 1eMCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubnu-
JKEHHBIC BBIYUCIICHUS, ITPABUIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUM.

Crenensb ¢ 1enbiM nokasareneMm. bunom Herorona. Mcnons3oBanue noaxonsiieii popmsl 3a-
MACH ICCTBUTEIIbHBIX YMCEI ISl PEIICHUS MPAKTUYECKUX 3a]a4 ¥ IPEACTABIICHHS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHs ¢ palMoOHAILHBIM MTOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIILHBIM MTOKa3a-
TEJIEM.

Jlorapudm uucna. CoiictBa jorapudma. JleciTHIHBIC U HATypaJbHBIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC U apK-
TAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHEHUs U HEPABEHCTBA.

ToxzaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOpEHb ypaBHeHHUd. PaBHO-
CUJIbHBIEC YPaBHEHUS U YPaBHEHUS-CIIEACTBUA. HepaBeHCTBO, pelieHne HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U JPOOHO-pAllMOHATBFHBIX YPaBHEHUN ¢ HEPABEHCTB.
MHoOrousieHsl OT OJHOM IepEeMEHHOM. JleneHne MHOrowieHa Ha MHOTO4JIEH ¢ OCTaTkoM. Teopema
be3y. MHorousensl ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUM, COJIEPKAINX CTENICHH U KOPHH.

Nppannonanbabie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS UPPAMOHAIBHBIX YPABHEHHIA.

ITokazaTenbHbie ypaBHEeHUs. OCHOBHBIE METO/IbI PEIICHHUS MTOKA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBanue BbIpaKeHHH, colepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEUICHUS JIOTapU(PMUIECKUX YPAaBHEHU.

OcHoBHbBIE Tpuronometrpudeckue Gopmynsl. [IpeoOpa3oBaHre TPUTOHOMETPUUECKHX BhHIpa-
KeHuM. Permenne TpUroHOMEeTpUYECKUX YpaBHEHUM.

Peuienue cuctem NMHEHHBIX ypaBHEHUN. MaTpuiia cucTeMbl TMHEHHBIX ypaBHeHUU. Onpene-
JIUTENIb MaTPULBI 2X2, €ro TEOMETPUUYECKUI CMBICT U CBOMCTBA, BBIYMCIEHUE €r0 3HAYEHHUS, TPU-
MEHEHUE ONPEACIUTENS I PELICHHUS] CUCTEMbI JIMHEWHBIX ypaBHEHUW. Perenue npukiaaHeix 3a-
Jlady C MOMOIIBI0 CUCTEMbI JIMHEWHBIX YpaBHEHUU. MccnenoBaHre MOCTPOEHHOW MOJENU C IMOMO-
LIBIO MaTPUL U ONIPEAETUTENEN.

[TocTpoeHre MaTeMaTUYECKUX MOJEJICH pealbHON CUTYyallMu ¢ MOMOIIbIO YPaBHEHUN U HEpa-
BEHCTB. [IprMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1ad U 3aJad U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.
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DyHKINUA U TPAPUKH.

Oyuk1us, cnocoOsl 3axanus GyHkuuu. B3anmuo oOpartubie yakiun. Komnosunus GpyHk-
nuid. ['padux pyHkmun. DieMeHTapHbIe mpeoopa3oBaHus rpaduKoB PyHKITUH.

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢ynkuumu. Hymu dyaxoum. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHBIE U HeuéTHble QyHkuuu. [lepuonnyeckue ¢pynkuuu. [IpomexyTku mo-
HOTOHHOCTH (yHKITMH. MakCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombliee 1 HaMMEHbIIEe 3HAUC-
HUs QYHKIIUU HA IPOMEKYTKE.

JluneitHas, KBagpaTUYHAs W APOOHO-TMHEHHAS (QYHKIUU. DJIEMEHTApHOE HCCICIOBAaHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHasi QyHKIHS C HATYpaJTbHBIM U LENBIM MMOKazarenaeM. E€ cBoiictBa u rpaduk. CBoii-
CTBa M rpaduK KOpHS N-Oi CTENEeHU KaK (YHKIIMH OOpaTHOM CTENEeHH ¢ HaTypallbHbIM IOKa3aTe-
JEM.

[TokazarenbHast u jorapudmuueckas (yHKIMH, UX CcBoiicTBa M rpaduku. McnonszoBanue
rpaduKoB QYHKIUH U pelIeHNsT ypPaBHEHUH.

TpuronomeTrpuyeckasi OKpYKHOCTb, OIpe/IeJICHHEe TPUTOHOMETPHUECKUX (YHKIIMI YUCIOBO-
ro aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax u sBlneHusX. ['paduku peanbHbIX 3a-
BHCHMOCTEH.

Hayana maremaTnueckoro aHanusa.

ITocnenoBaTeabHOCTH, CIIOCOOBLI 3aJaHMs IIOCIEA0BATEILHOCTEH. MeTod MareMaTH4eCKOMH
MHIYKUUA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE0BATENbHOCTH. VICTOpHS BO3HUKHOBEHUS MaTe-
MaTHYECKOI'0 aHaJIW3a KaK aHajln3a OECKOHEUHO MaJbIX.

ApudmeTrnueckas U reoMeTprueckas rnporpeccuu. beckoneuno yObIBaromias reoMmeTpuieckas
nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIECH M€OMETPUUECKON Mporpeccuu. JINHEMHBIA U 9KCIO-
HEeHUUaNbHBIA pocT. Yucno e. @opmyna ClIOKHBIX MPOLEHTOB. VICHOAB30BaHUE MPOTPECCUU IS
pelIeHNs peallbHbIX 3aJa4 IPUKJIAHOTO0 XapaKTepa.

HenpepriBable GyHKIIMU U UX cBoWCTBA. TOYKM pa3pbiBa. ACUMOTOTHI Tpa@uKOB (YHKIUH.
CpoiicTBa (yHKIMH HENpEepbIBHBIX Ha OTpe3ke. MeToJl MHTEpBaJOB ISl PELICHHS HEPABEHCTB.
[TpuMeHeHre CBOMCTB HETIPEPHIBHBIX (YHKITUI JIJIsl peIIeHHs 3a/1a4.

[lepBas u BTOpas nmpousBojHble QyHKIMU. OnpeaeieHne, TeOMETPUIECKU U (PU3NUECKUiA
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[IpousBoaubie AmemMeHTapHBIX (QyHKIMH. [Ipon3BoHAS CyMMBI, TPOU3BEIEHHUS, YaCTHOTO U
KOMMO3UINH (PYHKIIUH.

MHoecTBa 1 JIOTHKA.

MHOXecTBO, ONEepali HaJl MHOXXECTBaMHM M HMX CBoMcTBa. Jlumarpammel Diliepa—BeHHa.
[TpyMeHeHre TeOPEeTUKO-MHOKECTBEHHOTO arnmapaTa JUlsl OIMCaHUs pealbHbIX MPOLIECCOB U SIBJIE-
HUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOr0 00bEKTa, CIEJCTBHUE, AOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

Uucna u BBIYUCTIEHUS.

Harypanbnble u nienbie uncna. [IpuMeHeHrne nIpu3HaKoB JETMMOCTH LETbIX YUCElN, HanOOoIb-
it oommii genurens (nanee — HOJl) m nanmensiee obmiee kpatnoe (nanee -HOK), octaTtkoB 1o
MOAYJIIO0, anroputMa EBKinaa s pemenus 3a1ad B [eNIbIX YhCIIax.

KommuiekcHble ynicna. Anredpandeckast 1 TpPUrOHOMeTprudecKasi GOpMbl 3aITUCH KOMILIEKCHO-
ro uncia. ApudmMerndeckue omepanuu ¢ KOMIJIEKCHBIMH Yuciamu. M300paxeHrne KOMIUIEKCHBIX
yucen Ha KoopAuHaTHOM 1uiockoctH. @opmyna Myaspa. KopHu n-oil cTeneHu M3 KOMIUIEKCHOTO
yrcna. [[puMeHeHre KOMITIEKCHBIX YHCEN sl pelieHus] PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHEHHS 1 HEPABEHCTBA.

Cucrema U COBOKYIHOCTh YPAaBHEHHI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUU C MOMOILIBIO TPUTOHOMETPUUECKON OKPYXK-
HOCTH. Perienre TpuroHoMeTpu4ecKux HEPaBEHCTB.
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OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX U JIOTapU(MUUYECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M COBOKYIIHOCTEW PalMOHAJIbHBIX, UPPALIMOHAIIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHIH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApAMETPAMH.

IIpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PEILEHUI0O MaTEMAaTUYECKUX 3aJa4 U 3a1a4
U3 pa3IMYHBIX 00NacTel HAyKHU U PealibHOM KU3HU, UHTEPIIPETALINS TOJYyYEHHBIX PE3yIbTaTOB.

OyHKIUYU U TpadUKH.

I'paduk xomnozunuu QyHkuuid. ['eomerpuueckrue ob6pas3bl ypaBHEHUN U HEPABEHCTB Ha KO-
OPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

['paduueckue MeTONBI pelIeHHs] YpaBHEHU 1 HepaBeHCTB. [ paduyeckue METOABI pelIeHUs
3a/1a4 ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GYHKIUIN IS UCCIIETOBAHMS MTPOIECCOB W 3aBUCHMOCTEH, KOTO-
pble BO3HUKAIOT MIPH PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U peaTbHON KU3HU.

Hauana maTtemaTn4eckoro aHaiausa.

[IpumeHeHre MPOU3BOAHON K HCCIENIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpOU3BOAHOM JIJISl HAXO0XK/ICHUSI HAWITYYILIEro PEIICHUs B IPUKIAAHBIX 3a/7a4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro GopMyol wiu rpadukom.

[lepBooOpa3Has, OCHOBHOE CBONCTBO TMepBooOpa3HbiX. IlepBooOpasHble 31eMEHTapHBIX
¢ynkuuil. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpan. ['eoMerpudeckuid CMbIC MHTErpaia. Beliunciaenue onpenenéHHoro uHTerpaga mno
dbopmyne Hetorona—JleitOnuiia.

[TpumeHeHue UHTETpala IJs HAXOXKICHUS IJIOMAAeH TUIOCKUX QUTyp U 00bEMOB reOMeTpHU-
YECKHX TeJl.

[Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHEHHH. MaTemMaTnyeckoe MOIEIMpPOBaHUE pe-
AJIbHBIX MPOLIECCOB C MOMOIIBIO AU((EepeHIINATbHBIX YPABHEHHH.
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2.3. TemaTuyeckoe (Oypo4YHoOe) MJIAHUPOBAHKE

TeopeTnueckue 3aHATUS
1abopaToOpHbIE 3aHATHUS U MPAKTUUYECKHE

HaunmenoBanmue e O0beM P MP P
pa3JeiioB U TEM 4acoB
CaMOCTOSTEIbHAS
paboTta 00yyaromuxcs
1 2 3 4 5 6
| cemecTp
Paznen 1. [loBropeHne Kypca MaTeMaTUKi OCHOBHOM IIIKOJIBI
Tema 1.1 CopepxaHue yaueOHOro Marepuana 8 JIP 01, JIP 02, MP 01, MP 02, [1Py 05, I1Py 07,
Yucna ¥ BEIUHCIIE- JIeKIMOHHDbIE 3aHATHS 2 JIP 06, JIP 08, MP 05, MP 07, [TPy 08, I1Py 14,
HHA Harypanpuple u wnenbie uyucna. [lpusHaku JIP 09, JIP 11, MP 09, MP 12, TPy 18, ITPy 19
JIEIMMOCTH LIEJIBIX YKCell. PallMOHAIbHBIE YHCIIA. JIP 12, JIP 14, MP 13, MP 21,
OOBIKHOBEHHBIE M JECATHYHBIC IpOoOH, OecKo- JIP 16, JIP 17, MP 23, MP 30,
HEYHBIC TEepHOJIUYEecKue ApoOu. JleiicTBUTEND- JIP 20, JIP 21, MP 31, MP 33,
Hble 4yHucla. PanyoHalbHple W UppalMOHAILHBIE JIP 23, JIP 25, MP 34, MP 39,
yrciaa. Aaroput™ EBKIIHA MpH pelieHu  3a1ad; JIP 26, JIP 27, MP 42, MP 45,
3HAKOMCTBO C pa3JIM4YHBIMU IO3ULUOHHBIMHU JIP 28, JIP 32, MP 46
CHCTEMAaMHU CYHCICHUS JIP 33, JIP 34
IIpakTHYeckne 3aHATHSA 6

ApudmeTnueckue ornepanuy ¢ panuoHaIbHBIMU
YHCIaMHU, MPeoOpa3oBaHUsl YUCIOBBIX BBIpaXKe-
HUM.

Apudmerndeckue omnepanuu ¢ JIeHCTBUTEIbHBI-
MU yuciamu. [IpubnukeHHblE BbIUYKCICHMUS,
IIpaBWJIa OKPYIVIEHMsI, NPUKUAKA U OLEHKa pe-
3yJIbTaTa BBIYUCICHUH.

Crenenp ¢ nenbiM nokasarenem. CraHzapTHas
dbopma 3ammcu JeWCTBHTENbHOTO uyuncia. Hc-
NOJIb30BaHUE MOJIXOASIIECH (OpPMBI 3alTUCH JIeH-
CTBUTEJIBHBIX YHCEN Ul PEIICHUS IPaKTH4e-
CKHX 3aJa4 ¥ NPEJCTABJICHUS JaHHbIX.
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1 2 3
Tema 1.2 Copneprkanue ydeOHOro Matepuaa 2
[TporieHTHBIC BHI- IIpakTHYecKue 3aHATHS 2
YUCJICHUS [Ipouentsl. [IpuMeHnenne npobeir M MPOIIEHTOB
JUISL pELLICHUS PUKIAAHbBIX 33]1a4 U3 PA3IUYHBIX
OoTpacJieil 3HaHUM U peaJbHOU KU3HU.
Tema 1.3 Copeprkanue y4eOHOro MaTepuasa 8
VYpaBHenus v Hepa- | JleKMOHHBIE 3aHATHSA 2
BCHCTBA VYpaBHeHue, KopeHb ypaBHeHHUs. HepaBeHCTBO,
pelieHre HepaBeHCcTBa. MeTo | MHTEpBaJIOB.
IlpakTHyeckne 3aHATHA 6
Pemenne 1mensix W APOOHO-pAIIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.
IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K penie-
HUIO MaTEMaTUYECKUX 3a7ad U 3a7a4d U3 pa3jind-
HBIX 00JacTell HayKH U peasibHOM JKU3HU.
Tema 1.4 ConeprkaHue yueOHOro MaTepuasa 4
Cucremsl ypaBHe- IIpakTHYecKue 3aHATHS 4

HUM U HCPaAaBCHCTB

Cucrembl JMHEHHBIX ypaBHeHUH. CucTeMbl U
COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUN U He-
paBeHCTB. [IpuMeHeHre CUCTEM K pEIICHUI0 Ma-
TEMaTUYEeCKHX 3a/1a4 U 3a]a4 U3 pa3IMyHbIX 00-
JJACTEN HAYKU U PEATbHON KU3HH.
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2

Tema 1.5
OyHKIMH U TpapuKH

CopepxaHue yueOHOro Marepuana

Hlw

JIeKIIMOHHbIE 3aHATHS

DyHKIUA, cr1ocoOb! 3aaanusa GyHkuun. ['paduk
¢ynkunu. Bzaumao oOpaTHbie QYHKITUH.

O06nacTp orpeeneHnss 1 MHOXKECTBO 3HAYCHUH
¢ynkunu. Hymun ¢ynxmun. [IpomexyTrku 3Ha-
KOIIOCTOSIHCTBA. YeTHbIC M HeYeTHbIE (PYHKINU.

N

IIpakTH4yeckue 3aHATHS

Hcnons3oBanue rpadukoB QyHKITUH IS pe-
IICHUS] YPABHCHUH M JIMHEHHBIX CUCTEM.

Tema 1.6
I'eomeTpust Ha ITOC-
KOCTH

Copepxkanue ydeOHOro Marepuana

JleKIMOHHbBIE 3aHATUSA

[TpsMbie Ha TIOCKOCTH. Buapl miockux ¢uryp,
UX DJIEMEHTHI U TUIOLIAb.

Tema 1.7
Bxo1HOM KOHTPOJIb

Conepkanne yaeOHOro MaTepuaa

IIpakTHYeckHe 3aHATHA

KonrtpomnsHas padora Nel.

Paznen 2. MuoxectBa

U JIOTUKA. DJE€MCHTHI TCOpUUn Fpa(I)OB

Tema 2.1
MHoecTBa U JIOTH-
Ka

Copepkanne y4eOHOro MaTepuana

JleKnnnoHHbBIE 3aHATUSA

MHOXeCcTBO, oOmnepanuy HaJ MHOKECTBAMM.
Juarpammsl Oitiepa — Benna. IlpumeHeHue
TEOPETHUKO-MHOKECTBEHHOIO  ammapara Ui
OIMCaHUsl PEANBHBIX IIPOLIECCOB U SBICHUM,
IPU PELICHUH 3a]a4 U3 JIpYruX y4eOHbIX Mpe-
meToB. Onpenenenue, Teopema, CleACTBUE, J0-
Ka3aTeJIbCTBO.

IIpakTHYeckHe 3aHATHA

ITonsitue MHoxecTBa. [logmHOXkecTBo. Onepa-
LIUU C MHOXKECTBAMH.

Pemenune npuknanseix 3agad. OnucaHue pe-
AJIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIIBKO MHOXXCCTB.

JIP 01, JIP 02,
JIP 06, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 26,
JIP 27, JIP 32,
JIP 33, JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 39,
MP 42, MP 45,
MP 46

[1Py 01, [TPy 02,
[Py 03
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1 2 3 4 5 6
Tema 2.2 Copneprkanue ydeOHOro Matepuaa 4
I'padb JleKMOHHbIE 3aAHATHS 2
[Tonsitue rpada. Cesa3HbIN rpad, AEPEBO, UK
rpad Ha TUIOCKOCTH.
IlpakTHyeckune 3aHATHS 2
[Tpumenenue rpadoB K PEHICHUIO 3a/ay.
Tema 2.3 CopepxaHue yueOHOro Marepuana 2
Pemenwue 3a1au. IpakTHyeckue 3aHATHS 2
Mmuoxectsa, I'padel | Konrponsuas padora Ne2
1 MX IPUMCHEHHE
Pazznen 3. OcHoBbI TpuroHoMeTpru. TpUroHOMETpUYECKHE QYHKIIMN
Tema 3.1 Copepkanue ydeOHOro Marepuana 12 JIP 01, JIP 02, MP 01, MP 02, [TPy 06, I1Py 07,
Panuannas u rpa- JleKIMOHHDbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08, ITPy 18,
JyCHasl Mepa yria. TpuroHomeTprueckas OKpyXHOCTh. PaguaHHas JIP 12, JIP 14, MP 07, MP 09, [Py 19
Cunyc, kocuHyc U | Mepa yrima. OnpeneneHue CHHYca, KOCHHYCA, JIP 16, JIP 17, MP 12, MP 13,
TAHTEHC YHCIIOBOTO | TAHTEHCA M KOTAHT€HCA. 3HAKU CHUHYCA, KOCH- JIP 20, JIP 21, MP 21, MP 23,
apryMeHTa. Hyca, TAaHI€HCAa M KOTAHIeHCa 110 YETBEPTSAM. JIP 23, JIP 25, MP 30, MP 39,
3aBUCHMOCTh MEXKIy CHHYCOM, KOCHHYCOM, JIP 26, JIP 27, MP 42, MP 45,
TaHT'€HCOM M KOTAHT'€HCOM OJIHOTO M TOIO K€ JIP 32, JIP 33, MP 46
yria. TPUrOHOMETPUYECKUE TOXKIECTRA. JIP 34
IpakTHyecKue 3aHATHS 10

Panunannas mepa yrna. OmnpezneneHue cCUHYca,
KOCHHYCa, TAaHI€HCA M KOTAaHI€HCa. 3aBHUCH-
MOCTb MEXIY CHUHYCOM, KOCHHYCOM, TaHICH-
COM M KOTaHI€HCOM OJIHOI'O M TOIO K€ YIJIa.
[IpeoOpazoBaHre TPUTOHOMETPUYECKHUX BBIpa-
»keHui. OCHOBHBIE TPUTOHOMETpHUUECKHE Gop-
MyJibl. CyMMa U pa3HOCTh CHHYCOB.
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2

Cymma U pa3HOCTh KocHHYcOB. CHHYC M KO-
CUHYC JIBOIHOTO yrya. @opMyJibl 10JIOBUHHO-
ro yria. [IpeoOpa3oBaHusi CyMMBbI TPUTOHO-
METPUYECKUX (YHKIUNA B TPOU3BEICHHE H
pOU3BEIeHUsI B cymMMy. BrIpakeHue Tpuro-
HOMETpPUYECKHX (DYHKIIMIA Yepe3 TaHTeHC IO-
JIOBUHHOTO apryMeHTa. TpUroHoMeTpuieckue
ToXJ1ecTBa. POPMYIIbI IPUBEICHUSI.

Tema 3.2
Tpuronomerpuue-
ckue QyHKIUH, UX
CBOWCTBA U TpapuKu

CopepxaHue yaueOHOro Marepuana

SN

JIeKIIMOHHbIE 3aHATHS

Oynkuus. [lepuoanueckue GpyHKINU.
Tpuronomerpuyeckue QyHKIUN, UX CBOHCTBA
U rpauKu.

N

IIpakTHYeckHe 3aHATHA

Cxatue U pacTsokeHHe TpauKoB TPUTOHO-
merpuueckux  (yHkumid. IIpeoOpazoBanue
rpauKoB TPUTOHOMETPUYECKUX (YHKIIUH.
Hcnonp30BaHnE CBOWCTB TPUTOHOMETpUYE-
CcKUX (YHKIUH B NpodeccroHalbHBIX 3aja-
qax.

Tema 3.3
Tpuronomerpuye-
CKHE€ ypaBHEHUS U
HEpaBEHCTBA

Cognepkanne y4eOHOro Marepuana

12

JleKnInoHHbIE 3aHATUSA

ApKCUHYC, apKKOCUHYC, apKTaHT€HC YUCII0-
BOT'O apryMEHTa.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUH.
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1 2 3 4 5 6
IlpakTHyeckne 3aHATHA 8
PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUMU
OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHO-
METPUYECKHE YpPABHEHHS, CBOASAIINECT K
KBaJpaTHbIM, peElIaeMble pa3JIoKEHUEM Ha
MHOXHTEJH, OTHOPOJIHBIE.
[Tpumepbl  TPUTOHOMETPUYECKHX  Hepa-
BEHCTB.
Tema 3.4 Copepxanue yaueOHOro Marepuana 2
Pemenue 3anau. Oc- | [IpakTHYecKHe 3aHSITHS 2
HOBBI TPUTOHOMET- | KoHTpospHas pabota Ne3
pun. Tpuronomer-
puueckue GpyHKIUU
Paznen 4. Crenenu u kopHu. CteneHHass QyHKIUS
Tema 4.1 Copeprkanne y4eOHOro MaTepuana 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 06, I1Py 07,
Crenennas ¢pyHK- JleKMOHHBbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08
1151, €€ CBOMCTBA CrenenHass QyHKIUS C HATYPaJbHBIM U IIe- JIP 12, JIP 14, MP 07, MP 09,
abIM nokasareneM. Ee cBolicTBa u rpaduk. JIP 20, JIP 21, MP 12, MP 13,
CBolicTBa U rpauK KOpHsI N-0i CTENEHH. JIP 23, JIP 25, MP 21, MP 23,
IpaKkTHYeCKHE 3aHATHS 4 | JIP 26, JIP 32, MP 30, MP 39,
ApudmeTnuecknii  KOPeHb  HATYpPaIbHOM JIP 33, JIP 34 MP 42, MP 45,
crerieHu. JleHcTBUS ¢ apudmMeTHYecKuMu MP 46
KOpHSIMH HaTypayibHOM creneHu. [Ipeobpa-
30BaHUE HPPALMOHAIBHBIX BBIPAXKEHUH.
Tema 4.2 Copeprkanne ydeOHOro MaTeprana 6
CaoiicTBa cTeneHu ¢ | JIeKIIMOHHBIE 3aHATHSA 2

palMOHAIBHBIM U
JNIEUCTBUTENbHEBIM
OKa3aTeIIMHI

Crenensb ¢ pallMOHATBHBIM ITOKA3aTEIEM.
CBoOMCTBA CTENEHU.
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1 2 3 4 5 6
IlpakTHyeckne 3aHATHS 4
[Tonsatue cremeHn ¢ JOOBIM PAIMOHATBHBIM
nokazareieM. [IpeoOpa3oBaHue BBhIpaKECHUIA,
COJIepKAINX CTETEHU C PAIMOHAIBHBIM IMOKa-
3aTeemM.
Tewma 4.3 CopepxaHne yaeOHOT0 MaTrepuaa 6
Pemenue uppanuo- | JIeKiMOHHBIE 3aHATHS 2
HaJIbHBIX YPaBHEHUM | PaBHOCHJIBHOCTH MPPAIIMOHAIBHBIX YPaBHEHUH
Y HEPABCHCTB U HEPaBCHCTB. PelieHWe HppanMOHAIBHBIX
yYpaBHEHHIA U HEPABCHCTB.
IIpakTHyecKue 3aHATHS 4
Metoibl peleH sl UppalMOHAIBHBIX YpaBHE-
HUI 1 HEPABEHCTB
Tema 4.4 ConeprkaHue yueOHOro MaTepuasa 2
Pemenwne 3amay. IIpakTHyecKue 3aHATHSA 2
CreneHu v KOpHU. Konrtponsnas pabora Ned
CrenenHast GyHKIMS
Paznen 5. Iloka3zarenbHas GyHKUIUSA
Tema 5.1 Copepkanne ydeOHOro MaTepuana 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 07, TPy 08
IToxa3arennpHas JIeKIIMOHHDbIE 3aHATHSA 2 JIP 06, JIP 11, MP 04, MP 05,
(Qynkuus, ee cBoii- | CTemneHb ¢ MPOU3BOIBHBIM JIE€HCTBUTEIBHBIM JIP 12, JIP 14, MP 07, MP 09,
CTBa nokaszareneM. OrmnpeneleHre IOKa3aTeabHOM JIP 20, JIP 21, MP 12, MP 13,
byHKIIMM, ee CBOMCTBA M TpaduK. 3HAKOMCTBO JIP 23, JIP 25, MP 21, MP 23,
C IPHMECHEHUEM MOKa3aTeIbHON (DYHKIINH. JIP 26, JIP 27, MP 30, MP 39,
IpakTHYecKHe 3aHATHS 4 | JIP 28, JIP 32, MP 42, MP 45,
JIP 33, JIP 34 MP 46

Pemenne mnokazaTtenbHBIX YypaBHEHHH (QYHK-
[IUOHAIBHO-TPAaUIECKUM METOJIOM.
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1 2 3 4 5

Tema 5.2 Copneprkanue y4eOHOro MaTeprasa 14

Pemenue mokasa- JleKIIHOHHBIE 3aAHATHA 4

TENbHBIX ypaBHEHMH | [loka3arelbHblE YPaBHEHHS U HEPABEHCTBA., M€-

1 HEPaBEHCTB TOJIbI UX PEUICHUS.
IpakTnyeckue 3aHATHS 10
Pemenre mokasaTelbHBIX YPaBHEHHH METOIOM
YpaBHHUBaHMSI ITOKA3aTelIeii, METOIOM BBEICHHUS
HOBOM mnepeMeHHOW. PereHne noka3aTenbHbBIX
HEPABCHCTB

Tema 5.3 Coneprkanuie yueOHOTro MaTepualia 2

Pemenue 3anau. Ilo- | IlpakTuyecKue 3aHsATHSA 2

kasarenbHas QyHkuMs | KonrponbHas padora Ne5

Paznen 6. KomruiekcHbie uncia

Tema 6.1 Copepkanne ydeOHOro MaTepuana 6 JIP 01, JIP 02, MP 01, MP 02, IMPy 11

KoMmmnekcuble uncna | JIeKMOHHBIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05,
[Mousitre KoMIutekcHOro umnciia. ComnpsiKeHHBIE JIP 12, JIP 14, MP 07, MP 09,
KOMIIJIEKCHBIE YHCIIA, MOJYJIb M apryMEHT KOM- JIP 20, JIP 21, MP 12, MP 13,
IUIEKCHOTO uyuncia. PopMa 3amucu KOMILUIEKCHO- JIP 23, JIP 25, MP 21, MP 23,
ro uucia (reoMeTpudeckas, TPUTOHOMETpHYE- JIP 26, JIP 27, MP 30, MP 39,
ckas, anreOpanyeckas). ApupMeTH4ecKue aeu- JIP 28, JIP 32, MP 42, MP 45,
CTBHS C KOMIUIEKCHBIMHU YHCJIAMU, JIP 33, JIP 34 MP 46
IIpakTnyeckue 3aHsATHS 4

ApI/I(I)MCTI/I‘-ICCKI/IC JEUCTBHS C KOMILIEKCHBIMU
qucjaaMy. BuimmogHeHHe pacde€ToB C IMOMOMIBIO
KOMIIJICKCHBIX 4YHUCCII. HpI/IMepBI HUCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHCECII




21

1 | 2 | 3 | 4 5 6
Il cemecTp
Paznen 7. Jlorapudwmer. Jlorapudgmuyeckast pyHKIus
Tema 7.1 Copneprkanue y4eOHOro Marepuaa 6 JIP 01, JIP 02, MP 01, MP 02, [1Py 06, ITPy 07,
Jlorapudm yucna. JleKuMOHHBbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08
Jecatuunbiii u Haty- | Jlorapudm uucna. JlecsTHuHbIE U HATYpaJIbHbIE JIP 12, JIP 14, MP 07, MP 09,
pasbHbIiA TorapudMmBel, | TorapudMmel. JIP 20, JIP 21, MP 12, MP 13,
4HCIIO e CaoiicTsa norapudmos. Onepanus jgorapudmu- JIP 23, JIP 25, MP 21, MP 23,
pOBaHMSL. JIP 26, JIP 27, MP 30, MP 39,
IpaKTHYeCKHE 3aHATHS 4 | JIP 28, JIP 32, MP 42, MP 45,
Jlorapudm uyucna. IIpeoOpazoBanue BbIpaxe- JIP 33, JIP 34 MP 46

HUH, conepkauux Jiorapugmel. CBoiicTBa jora-
pudmoB. Onepanus jorapupMupoBaHusl.

Tema 7.2
Jlorapudpmuueckas
(GyHKIHS, ee CBOICT-
Ba

Copepxkanue ydeOHOro Marepuana 4
JleKIMOHHDbIE 3aHATHS 2
Jlorapudmmueckas GyHKIMS U ee CBONCTBA

IpakTHyeckue 3aHATHS 2

[Tpumenenue norapudma. Jlorapupmuueckas
cnupais B npupoje. Ee matemarnueckue cBoii-
CTBa

Tema 7.3

Pemmenue norapud-
MHYECKNX YPAaBHEHUN
u HepaseHCTB. Cuc-
TeMBI Jlorapumuye-
CKHMX YpaBHEHUH

Copnepkanne ydeOHOro Marepuana 8

JlekunoHHbIC 3aHATHSA 2
Jlorapudmuueckre ypaBHEHHUS 1 HEPABEHCTBA.
[Tousitue norapugpmuyeckoro ypaBHeHus. Ome-
parysi MOTEHIIMPOBAHUSI.

Jlorapugmuueckue HepaBeHCTBA.

ANTOpPUTM pelleHus] CUCTeMbl ypaBHeHUU. Pas-
HOCWJIBHOCTb JIOTApU(MHUUECKUX YpaBHEHUH U
HEPABEHCTB

IIpakTHYecKue 3aHATHSA 6

Pemenne  mpocredimux — jmorapu(MUYECKUX
ypaBHeHUH. OCHOBHBIE METO/bI PEIICHUS JIOTa-
pugmuueckux ypaBHeHuil. Pemenue norapud-

MHWYCCKUX HCPABCHCTB.
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1 2 3 4 5 6
Tema 7.4 Copneprkanue y4eOHOro MaTeprasa 2
Pemenue 3anau. Jlo- | IlpakTuyecKue 3aHSATHSA 2
rapumsl. Jlorapud- | Konrtposabnas padora Ne6
MudecKasi QyHKITHS
Pazznen 8. Hauana MaTeMaTH4YeCKOTo aHaIM3a
Tema 8.1 CopepxaHne yaeOHOT0 MaTrepuaa 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 09, I1Py 10,
Beenenue B marema- | JIeKiHOHHBIE 3aHATHSA 2 JIP 06, JIP 11, MP 04, MP 05, ITPy 18
THYCCKHUI aHAJIN3 ITocnenoBaTeIbHOCTH, CHOCOOBI 3agaHus IO- JIP 12, JIP 14, MP 07, MP 09,
caenoBarenbHocTe. CBOMiCTBA YHCIOBBIX I10- JIP 20, JIP 21, MP 12, MP 13,
cienoBarenbHOCTell. MOHOTOHHBIE TMOCJEAOBA- JIP 23, JIP 25, MP 21, MP 23,
tenpHOCTH. OmnpeneneHue mpeaeiaa mociaeaoBa- JIP 26, JIP 27, MP 30, MP 31,
TenbHOCTU. HemnpepoiBHbIe (yHKIUU. Merton JIP 28, JIP 32, MP 33, MP 34,
WHTEPBAJIOB JIJIsl PELICHHS HEpaBeHCTB. [Ipenen JIP 33, JIP 34 MP 39, MP 42,
¢yHkImu Ha GeckoHewHocTH. [Ipenen GpyHKIMN MP 45, MP 46
B TOYKE. ACUMNOTOTHI rpapuka QyHKIHH.
IIpakTHYecKue 3aHATHS 4

Apudmerndeckass U reoMeTpuueckas mporpec-
cuM. beckoHeuHo yObIBaroIasi reoMeTpruecKas
nporpeccusi. CymMMa OeCKOHEYHO YObIBaroIen
reoMeTpuyeckoil mporpeccun. Popmyna crox-
HBIX TPOLEHTOB. lcronb30BaHue mporpeccuu
JUI peIleHUs] peajbHbIX 33734 MPUKIAJHOTO
XapakTepa. Berumcienne mpeaenoB mocienoBa-
TesnbHOCTEH. TIoHATHE acUMNITOTHI, CIOCOOBI UX
OTpeieNIeHUsI.
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2

w

Tema 8.2

ITonsTHe MpoU3BOA-
HOU. DOpMyIIbI U
npaBuia quddepen-
LUPOBAHMS

CopepxaHue yaueOHOro Marepuana

(o]

JIeKIIMOHHbIE 3aHATHS

[Tpupamenue aprymenta. [lpupamienue QyHk-
uu. 3a1a4d, NPUBOJALIME K MOHSATHIO IIPOU3-
BoaHoM. [IpousBognas ¢ynkuuu. [TpousBogHbie
3IIEMEHTApHBIX (QYHKUIUH. DOpMyIbl HaxoXie-
HUS IPOU3BOJHON CyMMBI, IDOM3BEIICHUS U Ya-
cTHOTO (PyHKIMA, KOMIo3uIMK GyHKIui. Bro-
past IpOU3BOIHAsL (PYHKLIMH.

IIpakTH4yeckue 3aHATHS

[IpousBoanas pynkuu. [IponsBoaHbe MeMEH-
TapHbIX GyHKUUN. DOpMysIbl HAXOXKIECHUS MPO-
W3BO/IHOM CYMMBI, MPOW3BEICHHUS M YaCTHOTO
(GyHKIUH, KOMOO3ULIUU (QYHKIHUI.

Tema 8.3
IIpuMeHeHue npous-
BOJIHOM K MCCJIeJOBa-
HUIO QYHKLUH.

Copnepkanne y4eOHOro MaTepuana

(ee]

JleKnnoHHbBIE 3aHATUSA

[IppuMeHeHne TPOU3BOAHONM K HCCIEHOBAHUIO
(GyHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne HanOonpmiero M HAaUMEHbBILIETO
3Ha4YeHUs (QYHKIIUU Ha OTPE3Ke.

HpaKTuqecm[e 3aHATHSA

3agaun Ha MakCUMyM U MUHUMYM. MccnenoBa-
HUEe (QYHKIMU Ha MOHOTOHHOCTb M HOCTPOEHHUE
rpa¢ukoB. HaxoxaeHue HanOobIIero M Hau-
MEHBIIIETO 3HauUeHUN QYHKIIMHN Ha OTPE3KeE.
[IpumeHeHre MPOU3BOAHON JUIS HAXOXKJICHHS
HanuJIy4dmiero pC€uICHUsA B HNPHUKIIAAHBIX 3aJadax,
JUIsL OTIpe/ieTIeHNsl CKOPOCTH TpolLecca, 3aJJaHHO-
ro opmynon wim rpaduKoM.

Tema 8.4
I'eomerpuyeckuii u
(bUBUYECKU CMBICIT
MPOU3BOIHOMN

Coneprkanrie yueOHOT0 MaTepuaa

N

IIpakTHYecKkHe 3aHATHA

YpaBHeHHE KacaTeIbHOU K rpaduKy HYHKITHH.
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1 2 3
Tema 8.5 Coneprxkanue y4eOHOro MaTepuasia 2
Pemenue 3anau. Ilpo- | IlpakTHyeckue 3aHsATUS 2
u3BOJHAs GYHKIINH, KonTponbnas padorta Ne7
ee MpUMEHEHHE
Tema 8.6 Coneprxkanue y4eOHOro Marepuasia 4
[TepBooOpaznas JleKIIHOHHBbIE 3aHATHS 2
¢Gynkuun. Heonpene- | IleppooOpasnas. Tabnuma nepBooOpasHbIX.
JICHHBIN UHTETpai Brruncnenune unterpana no ¢opmyne HproToHa
— JleliOHuA.
IIpakTHYecKkne 3aHATHS 2
IlepBooOpa3Has M HEONPEIEICHHBI HHTETPAL.
Tema 8.7 Copepxanue yueOHOro MaTepuana 6
OnpeneneHublil uHTE- | JIEKIHMOHHDbIE 3AHATHS 2
rpas ¥ ero npuMeHe- | MHTerpai, ero reoMeTpuueckuil u pusnyeckui
HUE cMbicit. [IpuMepsl MaTeMaTn4eckoro MOJIEITHPO-
BaHUs C TOMOIIBIO AU(depeHIInaIbHbIX ypaB-
HEHMUIA.
IIpakTHyeckune 3aHATHSA 4
Brruncnenune unterpana mo ¢opmyne Herotona
— JleitOuuna. Beraucnenue miomany U oobeMa
buryp ¢ noMoIIbI0 HHTETpasa.
Tema 8.8 Coneprxanne y4eOHOT0 MaTepuasa 2
Pemenue 3anau. He- | IlpakTH4eckue 3aHsATHS 2

ONPECIICHHBIN UHTE-
rpaji, OIpeaeIeHHbIN
HUHTErpal vu €ro mnpu-

MEHEHUE

KonTpomnbnas padora Ne§




1 | 2 | 4 5

Paznen 9. 'eomerpust. [IpsAMbIe U IIIOCKOCTH B IPOCTPAHCTBE

Tema 9.1 Copepxanne yaeOHOro MaTepuana JIP 01, JIP 02, MP 01, MP 02, [TPy 01

OCHOBHBIE TTOHATHSA JleKIMOHHBIE 3aHATHA JIP 06, JIP 11, MP 04, MP 05,

crepeomerpun. [1a- OcHOBHbIE TOHATHA cTepeoMeTpud. Touka, JIP 12, JIP 14, MP 07, MP 09,

paJuIebHOCTD Ipsi- npsMasi, IIOCKOCTb, IPOCTpaHcTBo. [lonaTue 06 JIP 16, JIP 17, MP 12, MP 13,

MBIX M INIOCKOCTEH AKCHOMATUYECKOM TIOCTPOCHMH CTEPEOMETPHHU: JIP 20, JIP 21, MP 21, MP 23,
aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX. JIP 23, JIP 25, MP 30, MP 31,
B3aumHoe pacnonoxeHue npsMbeIX B MPOCTPaH- JIP 26, JIP 28, MP 33, MP 34,
CTBE: IEepPECEKAIOIINECs, TapaluleIbHbIE U CKpe- JIP 32, JIP 33, MP 39, MP 42,
[IUBAIONIKMECS MpAMBbIE. [lapaulebHOCTh ps- JIP 34 MP 45, MP 46

MBIX M IUIOCKOCTEHM B MPOCTPAHCTBE: Napal-
JICJIBHBIE TIPSMBIE B NPOCTPAHCTBE, MApaJICIIb-
HOCTb TpeX IPSMBIX, IAPAJLIEIbHOCTD IIPSMOH U
IJIOCKOCTH. YTJIBI C COHANPaBICHHBIMU CTOPO-
HaMH, Yroa MEXIy IPsSMBIMU B IPOCTPAHCTBE.
[TapamenpHOCTh IUIOCKOCTEN: MapallIesIbHbIC
IJIOCKOCTH, CBOWMCTBA IapaJlIeNIbHBIX IUIOCKO-
CTel.

HpaKanecmle 3AaHATHUSA

B3auMHOe pacnonokeHue npsMbIX B IIPOCTPaH-
CTBE: NEepeCceKaroIuecs, MapajuieIbHbIE U CKpe-
LIMBaroIIMecs MNpsiMble. AKCHOMBI CTEPEOMET-
pun u ciencteus U3 HUX. [lapamnensHoCTh Tps-
MBIX U IUIOCKOCTEW B IPOCTPAHCTBE. MPSMBIX,
MapaJuIeIbHOCTh MPSIMOM U INIOCKOCTH. YTUIBI €
COHAIPABJICHHBIMUA CTOPOHAMH, YIOJI MEXKIY
MIPSIMBIMU B ITPOCTPAHCTBE.
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Tema 9.2
IIpocreiimue mnpo-
CTpaHCTBEHHbIE PU-
rypsl. [Ioctpoenue
CEYECHUI

Copep:xanue yueOHOro MaTepuana

Hlw

JIeKIIHOHHbIE 3aHSATHS

[Ipocreiimne npocTpaHCTBeHHbIE (UTYPHI Ha
IUIOCKOCTH: TETpadp, KyO, mMapauleienumesn,
MIOCTPOCHUE CEUCHUH.

N

IIpakTuyeckune 3aHATHS

Terpasap, kyO, mapaienenurnen, MOCTPOSCHUE
CEUEeHUH.

Tema 9.3
[lepneHAUKyYISIPHOCTH
MPSIMBIX U TIOCKO-
cTen

Coneprxkanne y4eOHOro Marepuasia

JIeKIInOHHbIE 3aHATHA

[lepneHUKYISAPHOCTE NPSIMOM M INIOCKOCTH:
NEPIEHIUKYIIIPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApaAJUICIbHBIE U NEPIECHANKYJIAPHBIE K
IJIOCKOCTH, INPU3HAK  IEPHEHIUKYISAPHOCTU
IPSIMOM M IIJIOCKOCTH, TEOpEMa O NMpPsIMOM Hep-
MEHIUKYISPHOU IUIOCKOCTU. YTUIBI B IIPOCTPAH-
CTBE: YIOJ MEXAY IPSIMOHN U IUIOCKOCTBIO, JIBY-
TPaHHBIA YTOJI, JIMHEWHBIA YroJl ABYTPAHHOIO
yraa. IleprneHauKkyinsp ¥ HaKJIOHHBIE: PacCTOS-
HHUE OT TOYKHM JO IUIOCKOCTH, PacCTOSHUE OT
NpsIMON JI0 TUIOCKOCTH, MPOEKIUsi (pUrypsl Ha
IJIOCKOCTh. IlepneHauKyIspHOCTh IUIOCKOCTEN:
MIPU3HAK TEPIEeHINKYIIPHOCTH JBYX IUIOCKO-
creit. Teopema o Tpex neprneHauKysapax.

IIpakTuyeckue 3aHsATHSA

IlepnieHIUKYISAPHOCTD MPSAMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE. YTOJI MEXIY NPSIMOM M IUIOCKO-
CTBIO, ABYI'PaHHBIN yroji. PaccTosiHue oT TOYKH
10 TIocKocTH. TeopeMa 0 Tpex NmepHeHauKyIs-
pax. IIpsAMOYroJyIbHBIN MapajuleNIeUIe] U €ro
CBOMCTBA.
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1 2 3 4 5 6
Tema 9.4 Coneprxkanue y4eOHOro MaTepuasia 2
Pemenue 3anay. IIpakTHyeckHne 3aHATHA 2
[Tpsimbie v ockocTr | KontpossHas pabora Ne9
B IPOCTPAHCTBE
Pazgen 10. ['eomerpuss. MHOTOrpaHHUKH U TeJa BPAIECHUS
Tema 10.1 Copep:xanne yaeOHOro MaTepuana 10 JIP 01, JIP 02, MP 01, MP 02, [TPy 01, [1Py 14,
MHororpaHHuky v UX | JIeKIHOHHBIE 3aHATHS 4 JIP 06, JIP 11, MP 04, MP 05, [TPy 15, ITPy 16
OCHOBHBIE 3JIEMEHTHL. | [[oHATHE MHOTOIPAHHUKA, OCHOBHBIE SIIEMEHTHI JIP 12, JIP 14, MP 07, MP 09,
MHOTOTPpAaHHHMKA, BBINYKJIBIC K HEBBIIYKIIbIC JIP 16, JIP 17, MP 12, MP 13,
MHOTOTPaHHHUKH, pa3BepTKa MHOTOIPaHHUKA. JIP 20, JIP 21, MP 21, MP 23,
[Tpusma: n-yrosnpHas mpusMa, TpaHH ¥ OCHOBa- JIP 23, JIP 25, MP 30, MP 31,
HUS TIPU3MBI, TIpsIMasi 1 HAKJIOHHAsI IPU3MBI, 00- JIP 26, JIP 28, MP 33, MP 34,
KOBAasi | MOJIHAS [TOBEPXHOCTH MIPU3MBI. JIP 32, JIP 33, MP 39, MP 42,
[Mupamuna: n-yroipHas mupamuja, TpaHu M OC- JIP 34 MP 45, MP 46

HOBAHUC HI/IpaMI/I}II)I, 60KOBa${ 1 II0JIHAsA I10-
BEPXHOCTh MTUPAMHU/IbI, TIPABUIIbHAS M YCCUCHHAS
nupamMuzia. DJEMEHTbl NpPU3Mbl U HUPAMMUJIBI.
[IpaBusbHBIE MHOTOTPAHHHMKH: TIOHSTHE IIpa-
BHUJIBHOT'O MHOFOFpaHHI/IKa, HpaBI/IJ'II)HaSI HpI/ISMa
W TIpaBWIbHAas THpaMHa, TpaBWIbHAs Tpe-
yrojpHas IUpaMuJa W INPAaBWIBHBIA TETPAdID,
ky0. IlpencraBieHue O NpPaBHIBHBIX MHOTO-
IpaHHUKAX: OKTadap, NojeKa’ap u ukocad. Ce-
YCHUS TIPU3MBI U TUPAMUJIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPUS OTHO-
CUTEJIBHO TOYKH, MPSIMOM, TJIOCKOCTH. DJIEMEH-
ThbI CI/IMMeTpI/II/I B HI/IpaMI/I)IaX, Hapannenermne-
Jax, MPaBHJILHBIX MHOTOTPAHHUKAX.

Ilonsarue 06 00beMe. OCHOBHBIE CBOICTBA 00B-
emoB Tell. Teopema 00 00beMe MPSIMOYTOIBHOTO
napajuIeJIeuIe/Ia U CICJACTBHUS U3 Hee.
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[TomoOHbIe Tenma B mpocTpancTBe. COOTHOIICHUS
MEXIY IUIOMIAIMUA IOBEPXHOCTEH, O0ObeMaMu
MOIOOHBIX TEIL.

HpaRTn'{ecmle 3AHATHUSA

[Tpuszma. [Mupamupa.

Bbluncnenue  37€MEHTOB  MHOTOIPAHHUKOB:
pebpa, auaronanu, yriubl. [lnomans OOKOBOIA
IIOBEPXHOCTH M TIOJIHOM IMOBEPXHOCTH MPAMOU
MPU3MBI, IJIOIIAJb OCHOBaHHIi, TeopeMa 0 OOKO-
BOM IIOBEPXHOCTH MNpsAMOM Ipu3Mmsl. Ilnomans
OOKOBOIl TOBEPXHOCTU U TOBEPXHOCTH TMpa-
BUJILHOW NUPAaMUJbI, TEOPEMA O IUIOLIAJU yce-
yeHHOUM nupamuisl. [lonstue 06 oobeme. OOb-
€M MUpPaMUbl, IPU3MBI.

Tema 10.2
Tena BpaleHus u ux
OCHOBHBIE 3JIEMEHTHI

Copep:xanne yueOHOTo MaTepuana

10

JleKIIHOHHbIE 3aHATHS

[unuuapuyeckass MOBEPXHOCTb, 00pazyrolue
WINHAPUIECKON TOBEPXHOCTH, OCh IIMIINHIPH-
yeckoil moBepxHocTH. Konuueckas mnoBepx-
HOCTB, 00pa3yrone KOHNIECKOH MMOBEPXHOCTH,
OCh Y BEpIINHA KOHUYECKOH MMOBEPXHOCTH.
Cdepa u map: neHTp, paauyc, JUaMeTp, IJIO-
1aab TMOBEpXHOCTH cdepsl. BzaumHoe pacmo-
JoxeHne cpepbl M IUIOCKOCTH, KacaTesbHas
IUIOCKOCTB K cdepe, MIomaas chepsl.
N300pakeHne Tea BpaIIeHUs Ha IUIOCKOCTH.
Pa3BepTka HMIMHIpPA U KOHYCA.

KomOnHanmu Ten BpamieHuss U MHOTOTpaHHH-
KOB. MHOTOrpaHHUK, OMCAaHHBIA OKOJIO CQepHl,
cdepa, BNMCaHHAas B MHOTOIPaHHMK, WM TEJO
BpAaILCHHUS.

CedeHus nMIMHIpPaA (MapajuIeaIbHO M MEpIEeHAN-
KYJISIPHO OCH), CE4EHMsI KOHYyca (ITapajleIbHOE
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OCHOBaHUIO M TMPOXOAsIee dYepe3 BEpIIUHY),
CEUCHHS 1Iapa.
O6bem mwimHIpa, KoHyca. OObeM 1mapa u
IO/ C(HEpHI.
IIpakTnyeckune 3aHsATHS
Hunuuap: ocHoBaHUS U OOKOBas MOBEPXHOCTb,
oOpa3ymollas U och, IUIOMIAAs OOKOBOM M MOJI-
HOM IIOBEPXHOCTH.
Konyc: ocHoBanue u BepiivHa, oOpasyromas u
0Cb, TUIOIIAAb OOKOBON M MOJHON MOBEPXHOCTH.
YcedeHHbIH KOHYC: 00pa3yrolie U BhICOTa, OC-
HOBaHUs M OOKOBasi TOBEPXHOCTb.
Cdepa u map: ueHTp, paamyc, AUameTp, II0-
Iaap TOBEpXHOCTH cdepsl. BzammHoe pacmo-
noxxeHue cdepbl M TUIOCKOCTH, KacaTelbHas
TUTOCKOCTB K cdepe, miomaas chepsl.
Ob6wvem mwimHApa, KoHyca. OObeM mIapa u
TJI01A b CHEpHI.
Tema 10.3 Conepxanue yueOHOro MaTepuasa
Pemenue 3agauy. IIpakTuyeckue 3aHATHSA
MHOrorpaHHuku u Konrtponsnas padora Nel0
TeJa BpalleHUs
Paznen 11. ['eomerpusi. Bektopsl
Tema 11.1 Coneprxanne y4eOHOT0 MaTepurasa JIP 01, JIP 02, MP 01, MP 02, [Py 17
Bekrtop Ha mmockoct | JIeKIMOHHBIE 3aHATHS JIP 06, JIP 11, MP 04, MP 05,
U B IPOCTPAHCTBE BekTop Ha MIOCKOCTU U B TpocTpanctse. Cio- JIP 12, JIP 14, MP 07, MP 09,
JKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXEHHE JIP 20, JIP 21, MP 12, MP 13,
BEKTOpa Ha YHMCIO. Pa3nokeHue BeKTOpa IO JIP 23, JIP 25, MP 21, MP 23,
TpeM HEKOMIUTAaHapHBIM BeKTOpam. IIpaBuio JIP 26, JIP 28, MP 30, MP 31,
napajuieJIenumnesa. JIP 32, JIP 33, MP 33, MP 34,
IpakTHyecKne 3aHATHS JIP 34 MP 39, MP 42,
MP 45, MP 46

Pemrenue 3aaa4, CBA3aHHBIX C IMMPUMCHCHUCM
MpaBWJI IEVUCTBUI C BEKTOPAMH.
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Tema 11.2
IIpssMoyronbHas cuc-
TeMa KOOpAHUHAT B
IIPOCTPAHCTBE

Copep:xanue yueOHOro MaTepuana

(o]

JIeKIIHOHHBbIE 3aHSATHS

IIpsmoyronbHast cucremMa KOOPAMHAT B IIPO-
crpancrBe. KoopauHatel Bekropa. IIpocrenimue
3ala4d B KOOpJAMHATaX. YTOJI MEXIy BEKTOpa-
Mu. CkajiipHOE NpPOU3BEACHUE BEKTOPOB. Bek-
TOPHOE IIPOU3BEJIEHUE BEKTOPOB. Marpuna 2x2
u 3x3, ompeaenuTeab MaTpPUIlbl, T€OMETpHYe-
CKHI CMBICI OIIPENEIUTENS.

HpaKanecmle 3aHATHUSA

IIpocrelimme 3a7a4d B KOOpAUHATAX. YTOI Me-
K1y BekTopamu. CKalsipHOE MPOU3BEICHUE BEK-
TOpOB. BbluncieHne yriioB Mexay NpsMbIMH U
IJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBINA METOJ
IIpY PELICHUH F€OMETPUUYECKHUX 3a/ad.

Tema 11.3
Pemrenne 3amau. Ko-
OpJIMHATHI U BEKTOPHI

Coneprxkanne yueOHOro Matepuasia

HpaKaneCKne 3AaHATHUSA

KonTtposnbHast pabora Nel 1

Paznen 12. Teopust BEpOSATHOCTEH U CTATUCTHKA

Tema 12.1

DJeMeHThl KOMOHHA-

TOpUKH. BeposiTHOCTH
CITy4alHBIX COOBITHUIA

Copep:xanne yueOHOTo MaTepuana

JleKIIHOHHbIE 3aHATHS

CriyvaiiHple SKCIIEpUMEHTHI (OMbBITHI) U CIydaii-
HBIE COOBITHS. DJeMEHTapHbIe COOBITUS (MCXO-
as1). BepoarHocTs cimydaiiHoro coObitus. biu-
30CTh YacTOTBHl U BEPOSITHOCTH coObITUH. Ciy-
YaifHblE ONBITHI C PAaBHOBO3MOXKHBIMHU JJIEMEH-
TapHBIMU COOBITUAMU. BeposTHOCTH COOBITHII B
OIbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coOpiTusiMH. Omepanuu HaJl COOBITUSMU: TEpe-
ceueHne, o0beIMHEHHE, TPOTHUBOIOIOKHBIE CO-
ObITHsE. DOpMyIIa CIIOKEHUS BEPOSTHOCTEH.
VYcnoBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHO-
crei. JlepeBo ciaydaitHOro SKCepuMeHTa.

JIP 01, JIP 02,
JIP 06, JIP 11,
JIP 12, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 25,
JIP 26, JIP 28,
JIP 32, JIP 33,
JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 31,
MP 33, MP 34,
MP 39, MP 42,
MP 45, MP 46

[TPy 04, I1Py 12,
[1Py 13, I1Py 18,
[Py 19
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®dopmysia moHOM BepoaTHocTH. He3aBucumbie
COOBITHSI.

bunapubIli cydaliHbIN ONBIT (MCHIBITAHUE), YC-
nex u Heynaya. HesaBucumble ucnbitanus. Ce-
pUsl HE3aBUCHUMBIX HMCIBITAHUM 10 TIEPBOrO ycC-
nexa. Cepusi HE3aBUCUMBIX UCTIBITaHUN bephy-
JIU.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

BeposiTHOCTH COOBITHI B OINBITax C PaBHOBO3-
MO>KHBIMHM 3JIEMEHTapHbBIMU COObITHSIMH. Jl1a-
rpamMmel Oinepa. Popmyia CI0XKEHUS BEpOAT-
HOCTEH. YCIOBHAas BEPOATHOCTb. YMHOYKEHUE
BEPOATHOCTEHA.

KombOunaropaoe npasuno ymHoxkeHus. Ilepe-
CTaHOBKM M (akropuan. Yucino coueTaHui.
Tpeyronbuuk IMackans. ®opmyna Ounoma Hero-
ToHa. Cepusi HE3aBUCHUMBIX MCIIBITAaHUN bepHyi-
M.

Tema 12.2
CrnyuaiiHble BeIHUYU-
HBI

Copep:xanne yueOHOT0 MaTepuana

JleKIIHOHHbIE 3aHATHS

CrnyuaitHas BenuuuHa. PacnpeneneHnue BeposT-
Hoctel. [{narpamma pacnpenenenus. Ilpumepst
pacnpeesieHnii, B TOM YHCIIE TEOMETPUUECKOE U
OMHOMHATBHOE.

3akoH OOJBIIMX YUCEN U €ro pojib B HAyKe,
npupoje u obmectse. Beibopounslit MeTosa uc-
CJIEIOBAaHUM.

Matemaruueckoe oxuaHue OMHApHOU Cilydaii-
HOM BenMYMHBL. MaTremMaTH4ecKoe OXHUIaHNE
CyMMBbI CIIyYalHBIX BEJIMYMH. MaremaTudeckoe
OKUJAHUE U JAMCIEPCUS TE€OMETPUYECKOI0o U
OMHOMHAIBHOTO pacIpeIeICHUM.

IIpuMepsl HENIPEPBIBHBIX CIIYYalHbIX BEJIUYUH.




32

2

[TonsiTre o MIOTHOCTH U QYHKIUU pacHpeserne-
HUSL.

IIpakTnyeckue 3aHsATHS

UucnoBble XapaKTEpUCTUKU CIIy4alHBIX BEJU-
YMH: MAaTEMaTHUYECKOE OKHJAHUE, AUCIEPCUs H
CTaHZAapTHOE OTKJIOHEHHe. IIpumepsl npumene-
HUSl MaT€MaTH4ECKOIO OXKMJAHUSA, B TOM 4HCIIE
B 3aJauyax M3 IOBCEAHEBHOM >KMU3HM. 3aJauH,
IPUBOALINE K HOPMAJIBHOMY PaclpeAciICHUIO.
[loHsATHE 0 HOPMAJILHOM PACIIPECICHUH.

Tema 12.3
DJeMEeHTHI MaTeEMa-
TUYECKOUN CTaTUCTUKHU

Copep:xanue yueOHOro MaTepuana

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

[IpencraBneHne AaHHBIX C MOMOIIBIO TAOJIUI] U
nuarpamm. CpenHee apupMeTHdecKoe, Meaua-
Ha, HauOoJiblllee U HauMEHbIlIee 3HAYCHUS, pa3-
Max, IUCTEPCHs W CTaHIAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OOPOB.

Tema 12.4

Pemenne 3amad.
DneMeHTh KOMOHHA-
TOPUKH, CTATUCTHKH H
TEOPUHU BEPOSTHOCTEH

Copep:xanne yueOHOTo MaTepuana

HpaKanecmle 3AaHATHUSA

KontposnbHast pabora Nel2
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Pasnen 13. YpaBHeHus 1 HepaBeHCTBA

Tema 13.1
Pemenne ypaBHeHuit

Copep:xanue yueOHOro MaTepuana

JIeKIIHOHHBbIE 3aHSATHS

ToxmecTBa U TOXKIECTBEHHBIE MPEOOPa30BaAHUS.
PaBHocuiibHOCTE ypaBHeHUN. OOIME METOAbI
pellIeHHs] YpaBHEHUM: Iepexoj OT pPaBEHCTBA
(GYHKIIUH K paBEHCTBY apryMEHTOB JJISi MOHO-
TOHHBIX (DYHKIIUH, METOJ] Pa3JI0KEHHUs] HA MHO-
JKUATEJIA, METOJl BBEJACHUS HOBOW NEPEMEHHOI,
¢dbyHKIIMOHATBHO-TpaduuecKuii MeToJ. 3HAKOM-
cTBO ¢ mapamerpoM. I[Ipocreiie ypaBHEHUS ¢
MapaMeTPOM.

JIP 01, JIP 02,
JIP 06, JIP 11,
JIP 12, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 25,
JIP 26, JIP 28,
JIP 32, JIP 33,
JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 31,
MP 33, MP 34,
MP 39, MP 42,
MP 45, MP 46

TPy 07, IIPy 08

HpaKanecmle 3aHATHUSA

Pemenue TeKCTOBBIX 3aad4.

Tema 13.2
Pemmennie HepaBeHCTB

Coneprxanne y4eOHOro MaTepuasia

JleKIIHOHHbIE 3aHATHS

ToxnecTBa U TOXKAECTBEHHBIE TPE0Opa30BaHMU.
PaBHOCHIIBHOCTE HepaBeHCTB. OOIIME METOJbI
pelIcHUsT HEPAaBEHCTB: IIEPEX0J OT CpPaBHEHUs
3HauYeHUN (yHKUMN K CPaBHEHUIO 3HAYEHUH ap-
TYMEHTOB JUIsl MOHOTOHHBIX (YHKIUH, (QyHK-
nuoHaiabHO-rpaduyeckuii meton. Ilpocreiimue
HEPABEHCTBA C NAPaMETPOM.

Tema 13.3

Pemenue 3agad.
Pemenne ypaBHeHuit
Y HEPABEHCTB

Conepkanue yaeOHOro MaTepuania

IIpakTHYecKHe 3aHATHA

Pemenne HEPaBCHCTB MCTOAOM MHTCPBAJIOB.




3. YCJ0OBUSA PEAIM3ALIMA JUCHUTIJIMHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 0

Peanuzanus yaeOHON AUCIUTUIMHBI TPpeOyeT HAIMYHS yueOHOTO KaOMHEeTa MaTeMaTHKU.

O06opynoBaHue yueOHOro KabuHeTa U pabovrx MecT KabMHEeTa MaTeMaTHKHU:
- IOCAZI0YHbIE MECTa MO KOJIMYECTBY OOYJaIOLIHXCS;

- pabouee MeCTO TpernoIaBaTes;

- TaOJIMIIBI U TUTAKATHI IO OCHOBHBIM TeMaM y4eOHOU JUCIUILTUHBL,

- YepPTEIKHBIC HHCTPYMCHTHI.

O6opynoBaHye MacTEpPCKOM U pabOUKX MECT MAaCTEPCKOM: HE MPEAYCMOTPEHBI.
O6opynoBanue 1adoparopuu U paboUrX MECT J1adOpaTOpUu: HE MPEAYCMOTPEHBI.
3.2. UndopmaunonHoe odecriedeHue 00yueHust

[lepeueHp pexoMeHAYEMBIX Y4eOHBIX H3AaHUN, VHTEepHET-pecypcoB, MOMOIHUTEIBHON
JTUTEPaTyphI

OcHOBHbIE HCTOYHHKH:

1. MaremaTuka: anredpa U Hayajga MaTEMaTUYECKOr0 aHaIM3a, reoMeTpus. Airedpa u Ha-
yana MareMatudeckoro aHanuza. 10—11 kmaccel: 6a30BbIi U yrIyONEHHBIN yPOBHU: Y4eOHUK /
. A. Ammmmog, 0. M. Konsrun, M. B. Tkau€sa [u ap.]. — 12-e u3z., crep. — Mocksa: [Ipo-
ceemenue, 2024. — 463 c. https://e.lanbook.com/book/408656

2. Maremaruka: anreOpa W Hayajlla MaTeMaTHYECKOTO aHaiu3a, reomeTpus. ['eomerpus:
10—11-i1 xnaccel: 6a30BbIi U yriuyOneHHsli ypoBHU: yueOHuk / JI. C. AtanacsH, B. @. byty30s,
C. b. KagomueB [u ap.]. — 12-e usn., crep. — Mocksa: IIpocsemenue, 2023. — 287 c.
https://e.lanbook.com/book/408659

3. Mep3nsk, A. I'. Matemaruka. Anredpa 1 Hayaia MaTeMaruueckoro ananusa. 10 kiacc:
yri1yOonéHHblil ypoBeHb: yueOHuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. Iloxskos. — 8-¢
u3n., crep. — Mocksa: [Ipocsenienue, 2024. — 476 c. https://e.lanbook.com/book/437387

4. Mep3nsk, A. I'. MaremaTuka. Anredpa 1 Hadajla MaTeMaTH4ecKoro aHanusa. 11 kiacc:
yrayOn€éHHbIN ypoBeHb: yueOoHuk / A. I'. Mep3msx, JI. A. Homuposckuii, B. M. [longkos. — 7-¢
u31., crep. — Mocksa: [Ipocsemenue, 2024. — 412 c. https://e.lanbook.com/book/437390

5. Mep3nsik, A. I'. Marematuka. I'eomerpusi: 10 kiacc: yriyOn€HHBIN ypOBEHb: yUeOHUK /
A.T. Mep3nsxk, 1. A. Homuposckuii, B. M. ITonsikoB; nox penakuueit B. E. ITogonsckoro. — 8-
e u3n., crep. — Mocksa: [Ipocsenienue, 2024. — 272 c. https://e.lanbook.com/book/437393

6. Mep3msik, A. I'. Maremaruka. 'eomerpust: 11-i1 kiacc: yrimyOnéHHBINA ypOBEHb: yUeOHUK
/ A. T. Mep3nsk, 1. A. Homuposckuii, B. M. Tlonskos; mox penakiueit B. E. [Togonsckoro. —
8-¢ u3n., crep. — Mocksa: [Ipocsemenue, 2024. — 254 ¢. https://e.lanbook.com/book/437396

I[OHOJIHHTCJILHLIG HCTOYHHUKH:

1. bammakoB, M.. Maremartuka : yueOHUK IJIs CTY/. YUpEKIACHUN cpell. mpod. oOpa3o-
Banus / M. U. bammakog. - 9-e u3n., crep. - M.: Akanemus, 2014. - 256 c.

2. bammmakoB, M.1. Matematuka. 3ajaunuk: yuebHoe nocooue / M. 1. bammmakos. - 5-e
u3a., crep. - M.: Akagemus, 2014. - 416 c.

3. bammakoB, M.J. Marematuka. COOpHHK 3a/1a4 TPO(UIbHON HApPaBIEHHOCTH: y4eo-
Hoe mocobue / M. U. bammakos. - 5-¢ u3g., crep. - M.: Akagemus, 2014. - 208 c.


https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408659
https://e.lanbook.com/book/437387
https://e.lanbook.com/book/437390
https://e.lanbook.com/book/437393
https://e.lanbook.com/book/437396
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4. I'yces, B.A. MaTtemaruka a1 mpodeccuii ¥ CeruaabHOCTEH COIMaIbHO-
HKOHOMHYECKOTO MPOpuIIs: yI4eOHUK 11 00pa30BaTEIbHBIX YUPEKICHUH HAYaIbHOTO U Cpei-
Hero npodeccuoHanbHoro oopasosanus / B. A. I'yces, C. I'. I'puropses, C. B. IBonruna. - 6-¢
u3 M., crep. - M.: Akanemus, 2013. - 416 c.

5. 'yces, B.A. Maremartuka: anrebpa u Hayajla MaTeMaTUYECKOT0 aHaJIN3a, T€OMETPHS
JUTst ipopeccrii U CIeMATbHOCTEH COMATbHO-9KOHOMHYECKOTO MPOGWIIS | YISOHUK AJIS CTY/I.
yapexaeHui cpen. mpod. oopazosanus / B. A. I'yces, C. I'. I'puropses, C. B. Bosruna. - M. :
Axanemns, 2017. - 416 c.

6. Cniupuna, M.C. Teopus BepoITHOCTEH U MaTeMaTUYECKasi CTATUCTHKA: YICOHUK JJIs
CTYI. YUpeXJACHUU cpenHero npodeccuonansHoro oopazosanus / M. C. Cnupuna, I1. A. Cniu-
puH. - 6-¢ u3m., crep. - M.: Akagemus, 2015. - 352 c.

7. MenBenpko, M.A. COOpHHK 3amad 10 MaTeMaTHKE: METOAWYecKoe rmocodue /
M.A. Mengeapko, JL.IO. unuk, T.H. lembsinenko — 3epHorpan: @I'OY BIIO AUT'AA, 2013
— 70 c.

8. bonoTiok, B. A. IIpakTukyM U HHIUBHIyaJIbHBIE 3a/1aHUS IO SJIEMEHTaM TEOPUH Ipa-
¢oB (Tunossie pacuetsl): Yuebnoe nocodue st CITO / B. A. bonortiok, JI. A. BonoTiok. —
Cankr-IlerepOypr: Jlanp, 2022. — 152 ¢. — Pexxum goctymna: /uis aBTOpU3. MOJIb30BaTeNeH. —
URL.: https://e.lanbook.com/book/200360

HNHTepHer pecypcesl

1. VYuuBepcuterckas OMOMMOTEKa OHJANH. DIEKTPOHHO-OMONMOTEYHAs CHUCTEMa —
https://biblioclub.ru/

2. UznatenbctBo Jlanb. DiekTpoHHO-0MONMMoTeuHast cucrema — https://e.lanbook.com/

3. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — http://elibrary.ru

4. llentpanpHas OnbIMoTEKa 00pa3oBaTeIbHBIX pecypcoB MuHoOpHayku PO —
www.edulib.ru.

5. DnexTpoHHas nHpopMaIMoHHas: o0pa3oBaTeNbHas cpeaa MHCTUTYTa — https://aunu.pd/

I/IH(l)OpMalII/IOHHl)Ie CIIpaBOYHbLIEC CUCTEMBI U 0a3bl JaAHHbIX

1. EquHblii mopTan MHTEpHET-TeCTUpOBaHus B chepe oOpasoBanus — hitp://www.i-exam.ru
2. Poccuiickoe oOpa3oBanue: penepanbHbiii mopran — http://www.edu.ru

3. «Mup MaTeMaTHUECKUX ypaBHEHUI» — MexTlyHapoJHbII HayuyHO-00pa30BaTeIbHbIN
caiit EQWorld — http://eqworld.ipmnet.ru/indexr.htm
4. «MaremMaTn4yecKue 3TIOAb — CAUT NOMYJISIPU3ALMN U IIpONaralisl MaTeMaTUKU Mare-

Marudeckoro uHcTuTyta uM. B. A. CtexiioBa — https://etudes.ru
5. OTkpsIThIH KOJIe K. MatemaTrka — http://www.mathematics.ru
6. Bukunenus, mopran: maremaruka — https://ru.wikipedia.org/wiki/TTopran:MaTtematuka
7. Maremaruka: cripaBouHUK (popMmy:t o Maremaruke — http://www.pm298.ru

HNHpopManoHHBIE TEXHOJIOTHH

OnexkTpoHHas MH(OpMaIMoHHas oOpa3oBaTeibHas Cpela MHCTUTYTa OOecleurnBaeT J0C-
TYIl K y4eOHBIM IUIaHaM, pabO4YUM MporpaMmam JUCIUIUIMH (MOAYJeH), mporpaMmam MpakTUK,
AJIEKTPOHHBIM YU4EOHBIM M3JAaHUSAM M JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHBIM B
paboumx mporpaMMax AUCHUILINH (MOZYJei), MporpaMMax MpakTHK; GOpMHpPOBaHUE IIIEKTPOH-
HOTO NMopT(HOINO 00YUaIOIIErocs, B TOM YUCIIE COXpPaHEHHE ero paboT U OI[EHOK 3a 3TH PaOOTHI.
[IpenycMoTpeHa BO3MOXXKHOCTHh B3aUMOJCHCTBUS CTYJIEHTOB W INPENOJABATENEH MOCPEACTBOM
TEXHOJIOTUH I10 NMePEChUIKE U MOIYYEHHUIO SJIEKTPOHHBIX COOOIIECHUIA.


https://e.lanbook.com/book/200360
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.i-exam.ru/
http://www.edu.ru/
http://eqworld.ipmnet.ru/indexr.htm
https://etudes.ru/
http://www.mathematics.ru/
https://ru.wikipedia.org/wiki/Портал:Математика
http://www.pm298.ru/
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3.3. OcodeHHOCTH peaju3anuu padoyeil mMporpaMmmbl

B HCKITIOUMTEIBHBIX CITydasX MPUMEHSIETCS JJIEKTPOHHOE 00yYeHHE U IUCTAHIIMOHHBIE 00pa3o-
BatesbHble TexHonoruu (30 u JIOT), BKIIOYasi MpoBeIeHUE TEKYILEro KOHTPOJISL YCIIEBAEMOCTU U
MIPOMEXYTOYHOM arTecTaiuu. Peanuzanus nmporpaMMbl JUCHUIUIAHEI ¢ ucnoiibzoBaHueM D0 u JIOT
OCYIIECTBIBIETCS TT0 YCMOTPEHHUIO BEAYILETO MPETOIABATENIS C YUETOM TEXHUYECKUX BO3MOXKHOCTEH
00Y4arOIIMXCS ¢ UCTIOIB30BAHMEM TIPOrPAMMHBIX CPECTB, 00SCIICUMBAIOIINX MIPUMEHEHUE dIIEMEH-
toB D0 u JIOT B MHCTHTYTE, IyTEM CUHXPOHHOTO M ACHHXPOHHOI'O B3aUMOJIEUCTBHS, K KOTOPBIM MO-
T'yT OTHOCHUTBCS:

- 3JIEKTpOHHAast HUH(POPMAITMOHHO-00pa3oBareibHas cpena HCTUTyTa;

- TPYIIIIOBAs TOJI0COBast KOH(epeHIws B MecceHprepax (SInnekc.Meccenmxep, VK Teams);

- TPYIIIOBOM 4aT B MecceHuKepax Annekc.Meccenkep, conmansHon cetu BKonTakre;

- oHJTaiiH BuicokoHpepeHims B SIHaekc. Tenemocr;

- BUJICO3AITMCH JICKITHIA TIeIATOTMIECKUX pabOTHUKOB MIHCTHTYTA, pa3MEIIEHHBIC Ha PA3IMIHbIX
BHJICOXOCTHHIAaX (HampuMep, Ha KaHaiax MperojaaBaresieil) W/uiaM o0JauHbIX XPaHWIMIAX (HampH-
mep, Annexc.Jluck).
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4. ®OPMBI, NOPAJOK U MEPUOANYHOCTDb KOHTPOJISI U OHEHKH
JloCTIKeHHE IMYHOCTHBIX PE3YJIbTATOB HE BEIHOCUTCSI HA HTOTOBYIO OIICHKY OOYYAIOIINXCs, a SBIISI-
eTCs TIPEIMETOM OICHKH (P (HEKTHBHOCTH BOCITUTATEIIEHO-00pa30BaTEIIFHON NeATEIHPHOCTH 00pa3oBaTelhb-
HoM opranmu3anuu B cootBerctBrun ¢ @OII COO.
JocTwkeHne NpeIMETHBIX U METalpeAMETHBIX PE3YJIbTATOB MPOBOIUTCS B X0/I€ MPOLEAYP TEKYILEro
KOHTPOJISI U IPOMEKYTOYHON aTTECTAIUN B COOTBETCTBUU ¢ (DOHJJAMH OIEHOYHBIX CPEJICTB.

PesyabTaTsl 00yyeHus

[epuoguvHocTs

®opmbl (METOIbI) KOH-
TPOJISl U OLlEHKH

1

2

3

3a npeablL Ayl nepruoa o0y4eHust

CMapmoaulil KOHMPOJib

3amanus wia BITP

Paznen 1
JIP 01, JIP 02, JIP 06, JIP 08,
JIP 09, JIP 11, JIP 12, JIP 14,
JIP 16, JIP 17, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, I1Py 05, ITPy 07,
[1Py 08, I1Py 14, I1Py 18,
I1Py 19

6X0OHOU KOHMPOTb

@poHTAIBHBINA 0IIPOC;
Pemenue 3amauy;

KoHTposnp BelnonHeHus 3a-
JAHUH HAa TPAKTUYECKUX
3aHTHSIX;

KonTposibhas pabora;

Pa3zgen 2
JIP 01, JIP 02, JIP 06, JIP 14,
JIP 20, JIP 21, JIP 23, JIP 26,
JIP 27, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, I1Py 01,
I1Py 02, ITPy 03

MeKyuutl KOHmpoiv

@pOHTAIBHBIN OIIPOC;
Pemenue 3anay;

Kontponb BbIMOTHEHUS 3a-
JAHUW HAa TMPAKTHYECKUX
3aHATUSIX;

KonTposbnast pabota;

Paznen 3
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 27, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04, MP
05, MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39, MP
42, MP 45, MP 46,
ITPy 06, ITPy 07, I1Py 08,
[Py 18, TPy 19

MeKyuutl KOHmpoib

@pOHTAIBHBIN OIPOC;
Pemenue 3anay;

Kontponb BbIMOTHEHUS 3a-
JAHUW HAa MPAKTHYECKUX
3aHATHUIX;

KonTponbHas pabora;

Pasnen 4
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 32,
JIP 33, JIP 34, MP 01, MP 02,
MP 04, MP 05, MP 07, MP 09,
MP 12, MP 13, MP 21, MP 23,
MP 30, MP 39, MP 42, MP 45,
MP 46, TPy 06, ITPy 07, I1py08

MeKyuutl KOHmpoib

@pOHTAIBHBIN OIIPOC;
Pemenue 3amay;

KoHnTposab BeImonHeHus 3a-
JaHUH Ha MPaKTHYECKUX
3aHATHUSX;

KonTtponbHas pabdora;
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1

Paszgea 5
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, ITPy 07,
ITPy 08

MeKyuutl KOHmpOoib

OpoHTaNBHBIN OMPOC;
Pemenue 3amau;
KoHTpoub BbIOIHEHUS 3a-
JAHUI HA IPAKTUYECKUX
3aHATUSAX;
KonTposbHast pabora;

Pa3nen 6
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, TIPy 11

MeKyuutl KOHmpOoJb

OpoHTAIBHBIN OIPOC;
Pemenne 3amau;
KoHTtpoub BbIoNHEHUS 3a-
JAHUI HA IPAKTUYECKUX
3aHATUSAX;

Paznen 7

JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, TTPy 06,
[TPy 07, TPy 08

MeKyuutl KOHmpoib

@pOHTaIBHBIN OIIPOC;
Pemenue 3amau;
KoHTpoub BeINONHEHUS 3a-
JAHUU HaA IIPAKTUYECKUX
3aHATUSAX;
KonTtponbHas padora;

Pa3zgen 8
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 31,
MP 33, MP 34, MP 39, MP 42,
MP 45, MP 46, I1Py 09, I1Py 10,
ITPy 18

MeKyuuLl KOHmpOoJb

@pOoHTaIBHBIN OIIPOC;
Pemenne 3amau;
KoHnTtposnb BbinonHEHUS 3a-
JTAHWI HA TPAKTHYECKUX
3aHATHSX;
KonTposnbhas pabora;
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1

Paznen 9
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 28, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04,
MP 05, MP 07, MP 09, MP 12,
MP 13, MP 21, MP 23, MP 30,
MP 31, MP 33, MP 34, MP 39,
MP 42, MP 45, MP 46, TIPy 01

MmeKyuuli KOHmMpoJib

@pOHTAIBHBIN OIIPOC;
Pemenne 3amau;
Kontposb BbinonHeHus 3a-
JAHWUW HA TPAKTUYCCKUX
3aHATUIX,
KoHTtponbHas pabora;

Pa3znen 10
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 28, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04,
MP 05, MP 07, MP 09, MP 12,
MP 13, MP 21, MP 23, MP 30,
MP 31, MP 33, MP 34, MP 39,
MP 42, MP 45, MP 46, T1Py 01,
I1Py 14, ITPy 15, I1Py 16

mekymuﬁ KOHMpOJlb

@pOHTaIBHBIN OIIPOC;
Pemenue 3anmau;
KoHTpoub BbINONHEHUS 3a-
JaHUI Ha IPAKTUYECKUX
3aHATUSAX;
KonTtponbHas padora;

Paszgen 11
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 28,
JIP 32, JIP 33, JIP 34, MP 01,
MP 02, MP 04, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, TPy 17

MeKyuutl KOHmpOoJb

OpoHTAIBHBIN OIPOC;
Pemenne 3amau;
KoHnTtpounb BbinonHEHUS 3a-
JTaHWI1 HA TPAKTHYECKUX
3aHATUSAX;
KonTposbhas padora;

Pa3znen 12
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 28,
JIP 32, JIP 33, JIP 34, MP 01,
MP 02, MP 04, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,

MP 46, I1Py 04, I1Py 12, IIPy 13,

ITPy 18, ITPy 19

MeKyuutl KOHmpOoJb

@pOHTAIBHBINI OIIPOC;
Pemenne 3amau;
KoHTpo:b BbINIOJIHEHUS 3a-
JTAHWI HA TPAKTHYECKUX
3aHATHSAX;
KonTposbHas pabora;
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1 2 3
Paznen 13
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21, OpoHTaNBHBIN OMPOC;
JIP 23, JIP 25, JIP 26, JIP 28, Pemenne 3anau;

JIP 32, JIP 33, JIP 34, MP 01, KonTpoJib BeinosiHeHUS 3a-
MP 02, MP 04, MP 05, MP 07, JTaHWI HA TPAKTHYECKUX
MP 09, MP 12, MP 13, MP 21, 3aHATHAX,

MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, 1Py 07, I[1Py 08

MmeKyuuli KOHmMpoJib

JIP 01, JIP 02, JIP 06, JIP 08,
JIP 09, JIP 11, JIP 12, JIP 14,
JIP 16, JIP 17, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 31, NPOMEdHCYMOYHYIO amme- Brimonnenue 3aganuii Ha
MP 33, MP 34, MP 39, MP 42, Cmayuio JK3aMecHE

MP 45, MP 46, 1Py 01, I1Py 02,
[TPy 03, ITPy 04, ITPy 05,

[TPy 06, ITPy 07, ITPy 08,

[TPy 09, ITPy 10, ITPy 11,

[Py 12, TPy 13, ITPy 14,

[T1Py 15, I1Py 16, TPy 17,

ITPy 18, I1Py 19

Ilepuoouunocme Kommpoas noopazymesaem CmMapmoswvlii (6X0OHOU) KOHMPOIb, MeKyUull
KOHMPOJIb, NPOMENCYMOYHYIO AmMmMeCmayuio, Cemecmpo8blil KOHMpOTb (0pyeas (hopma KOHmpOJis).

4.1. IlepeyeHb TeOpeTHYECKMX BONPOCOB M NMPAKTHYECKHX YMEHHii, HEOOXOAMMBIX /JIA
NpoBeIeHHsI TPOMEKYTOYHOI aTTecTanuu (oTpa:kenbl B ®OC)
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