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1. IACTIOPT PABOYEI ITPOTPAMMBI YUYEBHOM JUCIATIJIVHBI
OV].12 MATEMATHKA

1.1. Ob61acTb npuMeHeHus1 pado4eil MPorpamMMbl

PabGouass mporpamma y4eOHOW AUCHUILIMHBI SIBISETCS YacThIO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmmbl B cooTBeTcTBUM ¢ PT'OC 1o
CIIELUAIBHOCTH CpeaHero mnpodeccuoHandbHoro ooOpazoBanus (mainee CIIO)
23.02.07 TexHuueckoe oOCITYKMBAHHE U PEMOHT JBHUTaTeleid, CUCTEM arperaTos
aBTOMOOMIIEH.

Pa3pabotana  Ha  OCHOBe [TpumepHoii  paboueil  mporpamMmbl
oOmreoOpazoBareabHON  IUCHMIIMHBI  MaTtematuka i IpodecCHOHATbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHJI0BAaHHOU MunucrepcTBOM
npocsemieHuss PO OI'BOY JAIIO HucTuTyT pa3ButHs NpodhecCHOHATBHOTO
oOpazoBanusa (MPIIO) nns peanuzauuu oOpazoBatenbHOU mporpammbl CIIO Ha
0a3e ocHOBHOTO 0011ero oopa3zoBanus B cootBeTcTBuu ¢ ®I'OC COO.

1.2. Mecto y4eOHOIl JMCUMIUVIMHBI B CTPYKTYpe OCHOBHOM
npodeccnoHaNbLHON 00pa3oBaTeIbHOM MPOrpaMMbI:

VYyeOnast nucuumiauHa MaTtemaTuka u3ydaercs B 00111e00pa30BaTeIbHOM
rukiie yueonoro miana OIIOIT CITO na 6a3e 0CHOBHOTO OOIIEro 0O0pa3oBaHUS C
NOJTy4YEHUEM CpPEAHEro MpodheCcCHOHATLHOTO 00pa30BaHUSI.

13. Heamm w 3apaum  y4eO0HOl JUCHUILVIMHBI — TpeOOBaHMA K
pe3yJibTaTaM OCBOCHHA Y4eOHOM JMCUUINJINHBI:

OcBoenue cojepkanus yueOHON nucuuIuinHel Matematuka oOecrieurBaeT
NOCTH>KEHUE CTYACHTaMU CIEAYIOUUX PE3yIbTaTOB:

JIMYHOCTHBIX:

- OCO3HaHHE 00yJaroMUMHCS POCCUNCKOU IPaXIaHCKOMN
UIECHTUYHOCTH;

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITETIbHOCTHU u
CaMOONPEIEIICHUIO;

- HaJIU4YMe MOTUBAIMK K 00YUYEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHEW IMO3UIMUA JIMYHOCTA Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX ILEHHOCTEW HaponoB Poccuiickonn depepanuu,
HMCTOPUYECKUX M HAIIMOHAIBHO-KYJIBTYPHBIX TPATUIIUNA, (HOPMUPOBAHUE CHCTEMBI
3HAYHUMBIX LIECHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYHIIUOHHOTO
MHPOBO33PCHHUS, IPABOCO3HAHUS, JKOJIOTHUYECKOM KYJIbTYpPBI, CIIOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTH KU3HEHHBIC TIJIAHbI;

MeTanpeaMeTHbIX:

- OCBOCHHBIC  OOYYAIOIIMMHUCA  MCXKIPEAMETHBIE  TOHATHA |
YHUBEpCAJbHbIE  y4eOHBIE  JIeMCTBUS  (peryJsiTUBHBIE,  TO3HaBaTEJbHbIC,
KOMMYHUKATHUBHBIC);

- CIIOCOOHOCTh WX HCIIOJIL30BAHMS B ITO3HABATEIILHOM M COIMAJIbHOMU
MPAKTHKE, TOTOBHOCTh K CAMOCTOSATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM  ACATENBHOCTH,  OpraHM3aluyd  y4eOHOro  COTPYJHHMYECTBA  C
MeIarOrHYeCKUMM PaOOTHUKAMU M CBEPCTHUKAMHM, K YYacTHIO B TMOCTPOCHHUH
WHJMBHUIYalIbHOWU 00pa30BaTeIbHON TPACKTOPHUH;



- OBJIaJICHUE HaBbIKaMH Y4e€OHO-UCCIIEI0BATEIbCKOM, MPOEKTHON M
COIIMAJIbHOM JIE€SATCIBHOCTH;

npeaMeTHBIX:

- BJIa/ICHHME METOJIaMU JI0Ka3aTeNIbCTB, AJITOPUTMAaMU pELICHUs 3ajaady;
yMeHHe (QOpMYIHUPOBATH OINPEACICHHS, aKCHOMBI M TEOPEMbl, MPUMEHSTh UX,
MIPOBOJUTH J0Ka3aTEIbHbIE PACCYKIEHUS B X0J1€ PEIICHUS 3a/1aY;

- YMEHHE ONEepUpOBaTh MOHATUSAMU: CTENEHb YMCIIA, Jorapudm vucia;
YMEHHE BBIMOJIHATH BBIYMCICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAXKEHUN CO
CTeneHssMU U Jorapudpmamu, TpeoOpa3oBaHus  APOOHO-paAlMOHATBHBIX
BBIPAXCHU;

— yYMEHHE ONEpPUPOBATH MOHATUSAMHU: PAllMOHAIbHbBIE, UPPALIMOHAIIbHBIE,
noka3areJbHbIe, CTETICHHbIE, JorapupMUuiYecKrue, TPUrOHOMETPUUECKIE YPAaBHEHHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- yMEHUE ONEPUPOBATh MOHATUAMU: (YHKIIUS, HENIPpEephIBHAS (DYHKITUS,
NPOU3BOJIHASA, TEepPBOOOpa3Hasi, OMNpECICHHBIA HMHTETpall; YMEHHE HaXOAMTh
NPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMMA, MCIOIB3YS CIPaBOYHBIE MaTepUalbl;
UCCJIEIOBAaTh B MPOCTEMIIMX CiydasX (QYHKIMH HA MOHOTOHHOCTb, HAaXOJWTh
HauOOJBIINE U HAUMEHbIIINE 3HAYeHUS (PYHKIUI; CTPOUTH TpaUKU MHOTOUYJICHOB
C WCMOJBb30BAaHMEM  amnmapara MaTeMaTU4YeCKOro  aHaliu3a; IMPUMEHATH
NPOU3BOJHYIO TIPM pELIEHWH 3aJad Ha JIBIDKEHHE; pellaTh MpPaKTHKO-
OpUEHTUPOBAHHBIC 3aJayll Ha HaAWOOJbIIME W HAUMEHBIINE 3HAYEHHUsA, Ha
HaXO0XJCHHUE IMyTH, CKOPOCTU U YCKOPEHUS;

- yMEHHE ONEpUpOBaTh TMOHATUSMU:  palMOHAIbHAS  (QYHKIHS,
nokasarenbHas (QYHKUMA, CTeneHHas QyHKIUsS, Jorapudmuyeckas QyHKIHS,
TpUTOHOMETpUUYeckue (HyHKIMH, oOpaTHBIe (PYHKIMU;, YMEHHE CTPOWUTH Tpaduku
U3YYCHHBIX (YHKIHM, HCHONB30BaTh TpauKu MPU H3YYCHUU IMPOILIECCOB H
3aBUCUMOCTEH, TIPU PEIICHUU 3a]a4 W3 JAPYrHX y4yeOHBIX MPEIMETOB U 3a7ad U3
peanbHON KU3HU; BbIpakaTh GOpPMyJIaMH 3aBUCUMOCTH MEXIYy BETUUYNHAMU;

— YMEHHE pelaTh TEKCTOBBIE 3a/laud pa3HbIX TUMOB (B TOM 4HCIE Ha
NPOIEHTHI, TOJAM M 4YacTd, Ha JBUXKEHUE, PabOTy, CTOUMOCTh TOBApOB U YCIYT,
HaJIOTH, 3aJa4i M3 00JIaCTH yMpaBleHUs JTUYHBIMU U CEeMEHHBIMU (PUHAHCAMM),
COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO
3aJjauM, HCCJIENOBaTh IOJIYYEHHOE pEelIeHHEe W OICHMBATh IPaBAOINOJI00HOCTh
pE3yJIbTATOB;

— YMEHHE ONepUpOBaTh MOHATUSAMU: CpellHEe apupMeTHIeCKoe, MeIuaHa,
HauOoOJIbIIICE W HAWMEHBINIEEe 3HAYCHUS, pa3MaxX, JIUCIEepPCHs, CTaHAapTHOE
OTKJIOHEHUE YHUCJIOBOTO Habopa; yMEHHE U3BIIEKaTh, HHTEPIPETUPOBATH
uHpOpMaIMIO, TPEACTABICHHYIO B Ta0nMIax, Ha [aMarpaMmax, rpajukax,
OTPaXKaIOIIYI0 CBOMCTBA pEalbHBIX MPOLECCOB U SBICHUN; MPEIACTABIATDH
HHOOPMAITMIO C TIOMONIBI0 TAONWII U JUarpaMM; HCCIECIOBATh CTATHCTHYECKHE
JaHHbIE, B TOM YHCJIE€ C MPUMEHEHHUEM TrpadUueCKuX METOJ0B M 3JIEKTPOHHBIX
CPEIICTB;

— YMEHHE ONEpPUPOBATH MOHATHUSIMHU: CIIYYaWHBIM OIBIT W CIIy4YalHOE
COOBITHE, BEPOATHOCTh CIYyYaHHOI'O COOBITUS; YMEHUE BBIYUCIIATH BEPOSTHOCTD C



HCIIOJIb30BaHUEM TpaUuecKUX METOJOB; NPUMEHATH (POPMYIBI CIOXKEHHUS MU
YMHOKEHHS BEpPOSITHOCTEW, KOMOMHATOpPHBbIE (DAKThl W (QOPMYNbl MPU PELICHUU
3a/1a4; OLUEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUM; 3HAKOMCTBO CO CIIyYailHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBLIMX YHCEN B
MIPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUAX;

— YyMEHHME OINEepUpoBaThb MOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, IBYT'PAHHBIN YIoJl, CKPEIUBAIOIIMECS MPSAMbIE, MapauIeIbHOCTh U
NEPHEHANKYIIPHOCTh NPSIMBIX U TUIOCKOCTEH, YTOJI MEKY MPSIMBIMHU, YTOJI MEKIY
OpsIMOM M TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU [0
IUIOCKOCTH, PACCTOSIHUE MEX]Y MpPSIMBIMHU, PACCTOSHHUE MEXAY IJIOCKOCTIMU;
YMEHHE MCMOJb30BaTh MPU PEIICHUH 3a7ad H3y4YeHHblEe (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

— yYMEHHME  ONepupoBaTh  MOHATHUSMHU:  MHOTOTPAaHHUK,  CEUYEHHUE
MHOTOTpaHHUKa, KyO0, TnapajUlesienunen, NOpusMma, nupamuga, Gurypa u
NOBEPXHOCTh BpalleHUs, UWIMHAP, KOHYC, Imap, cdepa, cedeHus (Urypsl
BpallleHHsl, IJIOCKOCTh, Kacaromiasicss cdepbl, IWIMHIPA, KOHYCa, IUIONIA/b
MOBEPXHOCTH MHUPAMMJIBI, TPU3MBI, KOHYCa, HMWIUHAPA, MJIOWAas chepbl, 00beM
Ky0a, TPsSMOYTOJbHOTO TNapajulesienuieia, TUPAMHUAbI, TMPU3MBI, WIHHAPA,
KOHYCa, [Iapa; YMEHHUE M300pa’kaTh MHOTOIPAHHUKH M TOBEPXHOCTU BpalllCHHS,
UX CEYEHHUS OT PYKH, C MOMOIIbI0 YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB;, yMEHHE pAaCIO3HaBaTh CHUMMETPUIO B TPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

— yYMEHHE ONepupoBaTh TMOHATUSIMH: JBW)KEHHE B IPOCTPAHCTBE,
no/lo0Hble  (QUTYpbl B TPOCTPAHCTBE; MCIOJIH30BAaTh OTHOIICHHE IUIONIAeH
MOBEPXHOCTEHN 1 00BEMOB MOJOOHBIX PUTYp MPU PEIICHUH 3a/1a4;

— yMEHHUE BBIYHCIATh TEOMETPUYECKHE BEJIMYMHBI (IJIMHA, YTOI,
IIOIIab, 00BbEM, IUJIOMAh TMOBEPXHOCTH), MCIOJIB3YS HU3y4YeHHBIE (QOPMYIBI U
METO/IbI;

— yMEHHE  OIlepupoBaTh  TMOHATHSAMHU:  TPSIMOYTOJbHas  CHUCTEMa
KOOpJIMHAT, KOOPJAWHATHI TOYKHU, BEKTOpP, KOOPAMHATHI BEKTOpa, CKAJISIPHOE
IIPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEJIEHNE BEKTOPA
Ha YHCIIO; HAXOAUTh C TMOMOIIBIO M3YYCHHBIX (OPMYIT KOOPAMHATHI CEPEIUHBI
OTpe3Ka, pacCTOSIHUE MEXIY ABYMsI TOUKAMU;

— yYMEHHE BBIOMpATh MOAXOMSIIUNA W3YyYECHHBIH METOM IJIsl PEIICHHUS
3a/layd, paclo3HaBaTh MaTeMaTHYecKue (PakThl U MaTeMaTUYeCKHEe MOJEIH B
MPUPOJIHBIX W OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHUE NPUBOIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOM M MHPOBOW MaT€MaTUYECKOU
HayKH.

B pamkax mporpammbl ya4eOHON AUCITUTUTHHBI 00YYaIONTUMUCS OCBAUBAIOTCS
ob6mue kommnereHnun (OK):

OK 01. BeiOupars cnocoObl pemieHuss 3aaad  NpodhecCUOHAIbHOM
NEATEeNIbHOCTU MMPUMEHUTENBHO K Pa3JIMUHbIM KOHTEKCTaM

OK 02. Hcmomws3oBaTh COBPEMEHHBIC CpEICTBA IIOMCKA, aHAIW3a W
UHTEpIpeTauuu nHGopMaluuu, 1 UHPOPMAIMOHHBIE TEXHOJIOTUU JIJISl BBITIOJHEHUS



3a/1a4 npodeccuOHaIbHON NeATEeIbHOCTH;

OK 03. IInanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NMPO(ECCUOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATEIBCKYIO JEeSATENbHOCTD B
npodeccuoHanbHoOU cdepe, UCTOIB30BaTh 3HAHUS 110 (PUHAHCOBOW TPAaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX CUTYaIUSIX.

OK 04. DddexTuBHO B3auMOAEHCTBOBaTH M pabOTaTh B KOJUICKTUBE H
KOMaH/1e

OK 05. OcymecTBiaTh YCTHYO M IHMCBMEHHYKHO KOMMYHUKAlMIO Ha
rocy/1apCcTBEHHOM si3blke Poccuiickoit ®enepanu ¢ y4eToM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. [IlposBisTh TIpakJaHCKO-  NaTPUOTHUYECKYIO  TO3UIHUIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJICHME Ha  OCHOBE  TPaJULMOHHBIX
oOLIEYeIOBEYECKUX IIEHHOCTe, B TOM YHCIE C YYE€TOM TapMOHHU3ALNH
MEXHAIIMOHAJIBHBIX U MEXPEJIUTHO3HBIX OTHOUICHUM, TPUMEHATh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO MMOBEICHUS

OK  07. CopneiicTBOBaTb  COXPAHEHUIO  OKPYXKAWOIIEH  Cpebl,
pecypcocOepexeHnI0, MPUMEHATh 3HaHUS 00 W3MEHEHHHM KIMMaTa, MPUHIIUITBI
OepexXIMBOr0  MPOU3BOACTBA, A(P(PEKTUBHO JEHCTBOBATH B  YpPE3BBIUYAWHBIX
CUTYaITUsX.

OOyyaromuiics, OCBOMBIIMI 00pa3oBaTEIbHYI0 MNPOrpaMMmy, TOJDKEH
o0naaaTh cIeayrmUMHI NpodhecCuOHATbHBIMU KOMIETCHIIUSIMU:

I[IK 1.2. OcymecTBisTh TeXHUYECKOE OOCITY>KMBaHHE aBTOMOOMIIBHBIX
JBUTATEJIEN COMIACHO TEXHOJIIOTMYECKON JOKYMEHTALIUH.

[1K 2.2. OcyiiecTBIATh TEXHUYECKOE 00CTY>KMBaHUE AIIEKTPOOOOPYI0BaAHUS
U DJIEKTPOHHBIX CHCTEM aBTOMOOMIIEH COTIIACHO TEXHOJIIOTMUYECKON JJOKYMEHTAIIHH.

I[IK 3.2. OcymecTBisiTh TeXHUYECKOE OOCTy)KMBaHHWE TPAHCMHUCCHUH,
XOJIOBOM YaCcTH M OPTaHOB YNPABJICHUS aBTOMOOHIICH COITIACHO TEXHOJIOTHMYECKOM
JOKYMEHTALUH.

I[IK 6.4, Onpenensatb  OCTaTOYHBIM  pecypc  MPOU3BOJICTBEHHOTO
o0opynoBaHwUs.

B pamkax nporpammbl y4eOHON TUCHUTIIMHBI O0YYarOIIUMUCS OCBAaUBAIOTCS
JUYHOCTHBIE pe3yabTarsl (JIP):

JIP 4 IlposBisitomuii 1 JEMOHCTPUPYIOUIMNA YBAaXXEHUE K TPYIAY 4YEJIOBEKa,

OCO3HAIONIMK IIEHHOCTh COOCTBEHHOTO Tpyla W Tpylda JApYTruUX JIIOAEH.
OKOHOMUYECKN AaKTUBHBIHA, OPUEHTUPOBAHHBIM HAa OCO3HAHHBIA BBIOOP Chepsl
mpo(eCCHOHANBHON NIEATETPHOCTH C YYE€TOM JIMYHBIX JKU3HEHHBIX IIJIAHOB,
noTpeOHOCTEN CBOEH CeMbH, pOCCUIMCKOTO 001ecTBa. BoIpaxaromnii 0CO3HaHHYIO
TOTOBHOCTh K TONYYEHHUIO0 MPO(EeCCHOHATBHOTO 00pa30BaHUs, K HEMPEPHIBHOMY
0o0pa30BaHUIO B TE€UCHHE KU3HU J[EeMOHCTPUPYIOMIHIA MMO3UTHUBHOE OTHOIICHUE K
PETYIUPOBAHUIO TPYAOBBIX OTHOIIEHHUI. OpHUEHTUPOBAHHBII HA caMO0Opa3oBaHUE
U Mpo(deCcCUOHATBHYI0 TEPENOArOTOBKY B YCIOBHUSIX CMEHBI TEXHOJIOTMYECKOTO
yKJIaga ©  CONYTCTBYIOUIMX  COLMAJbHBIX mnepeMeH. CrpeMmsmuics K



(GOpMUPOBaHUI0O B CETEBOM Cpele  JUYHOCTHO
KOHCTPYKTHUBHOT'O «IIU(PPOBOTO CIENa».

1.4. KoianuectBO 4YacoB Ha OCBOCHHE
AUCHUTITHHBI

Bcero: 200 yacos

B TOM YHUCJE: IPAKTUUECKUX 3aHATUN 36 YacoB.

U 1po(hecCHOHAIBHOTO

NporpaMMmsl

yueOHoit



2. CTPYKTYPA U COAEP)KAHUE YUEBHOHN JUCIIUIIJINHBI

2.1. O06beM yueOHOM TMCHUNJIMHBI M BUbI Y4eOHOI padoThl

Bua yyeOHoM padoThI Oovem uacoe
Bcero 200
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUE 146
71a00paTOPHBIC U MPAKTUYCCKUE 3aHITHS 36
IIpakTnyeckasi NOAr0TOBKAa 36
caMOoCTOsITeIbHas paboTa 0
KOHCYJIbTallUH 12
IIpome:kyTouHas arrecTanusi B gopMe IK3aMeHA 6




2.2. TeMaTH4eCKHH IUIAH U COAEP/KaHUE Y4eOHOM AMCUMILIMHBI «MaTeMaTHKa»

HaumeHnoBanue Copep:xanue y4eOHOro MaTepHuasia, NPAKTHYECKUX 3aHATHH, O0bem | @opmupyemble
pa3esioB U TeM CaMOCTOfITeIbHAsl paboTa 00y4aroImuXcs YacoB | KOMIETEHIHHU
OK, IIK, JIP
1 2 3 4
OcHOBHOE coJiepyKaHue
Paznea 1. I[loBTopenne 10 OK 01, OK 02,
Kypca MaTeMaTHKH OK 03, OK 04,
OCHOBHOM IIKOJIBI OK 05, OK 06,
Tewma 1.1 Ilens u 3anaun | Coaep:kaHue yueOHOro MaTepuaJa: OK 07
MaTEMAaTUKHU IIPU lenp w 3agayn MaTeMaTHKH TPU OCBOEHUH CIIEUAILHOCTH. ba3oBble 3HAHUS W yMEHHUS IIO IK 1.2
OCBOCHHUH MareMaThuke B TPO(ECCHOHANBHOW W B  TOBCEJHEBHOW JesiTelnbHOCTH. JleHcTBUS — Haj JIP 4
CIENMANBHOCTH. UKcaa | MoJIOKUTENTFHBIMU M OTPULATEIBHBIMI YUCIIaMHU, C OOBIKHOBEHHBIMH W JECATHYHBIMU JPOOSMHU.
Y BBIYHCIICHHS JleticTBusi co cTeneHs MH, (OPMYIIBI COKPAIIEHHOTO YMHOYKECHUS
KombuamnpoBanHoe 3aHsTHE 2
Tewma 1.2 [Ipouentasie | Coaep:kaHue y4eOHOro MaTepHaJia:
BBIYHCIICHUSI. [IpocThie npoLeHThI, pa3Hble CIOCOObI UX BbluKcaeHUs. JIMHelHbIe, KBaJpaTHbIE, APOOHO -TMHEHHBIE
YpaBHeHUs U ypaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA KomMmOuHupoBaHHOE 3aHsATHE 2
Tewma 1.3. [Ipouentusie | IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COlEPKAHNE
BBIYHCIICHUS B [Ipocteie u cioxHbIe TPOUEHTHI. [IpolieHTHBIE BRIYHCIEHUS B TIPO(ECCHOHANBHBIX 3aa4ax
MpO(heCCHOHATEHEIX [IpakTueckoe 3anaTue 4
3a/1ayax
Conep:xaHue y4eOHOIro MaTepuaJa:
Tema 1.4 IIpouentueie | I[IpocThie mpoLeHTHI, pa3Hble c1ocoObl MX BblYMCIeHUS. ClI0)KHBIE POLIEHTHI
BBIYHCIICHUS KomMmOunupoBanHoe 3aHsatue
KontponbHas padoTa 2
Paznea 2. Ilpsimbie u 18 OK 01, OK 03,
IJIOCKOCTH B OK 04, OK 07
NPOCTPAHCTBeE. K 1.2
Koopaunatel n JIP 4
BEKTOPHI B
NPOCTPAHCTBE

Tema 2.1. OcHOBHEIE

Conep:xaHue y4eOHOT0 MaTepHAJIa:




HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
noHsTHus crepeomerpun. | Ilpenmer crepeomerpun. OCHOBHBIE NOHTHS (TOUKA, IPSMast, IIIOCKOCTh, MPOCTPaHCTBO). OCHOBHBIE
Pacnionoxxenue npsMbIX | akcuoMbl crepeoMeTpud. llepecekaroniuecsi, napajjiesibHbIE U CKPELIMBAIOUIUECS MpsMble. YTOJ
U IJIOCKOCTEN MEeXAYy IpsIMbIMU B IpocTpaHcTBe. IlepneHaukynspHOCTh NMpsiMbIX. OCHOBHBIE NPOCTPAHCTBEHHbBIE
burypsl
KombunmnpoBanHoe 3aHsrtue 2
CojaepikaHue yueOHOro MaTepuaJa:
Tema 2.2. [TapannensHbie psiMast U TWIOCKOCTh. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTEIHCTBOM).
[TapannensHOCTD [Tapannensubie mnockoctu. Onpenenenue. [Ipusznak. ColicTBa (C 10Ka3zaTenbcTBOM). TeTpasap u ero
MPSAMBIX, PSMOH U anemeHTsl. [lapamnenenunen u ero aneMeHTsl. CBOMCTBA IPOTUBOIIOJIOKHBIX TPAHEW U JUArOHATIEH
IJTOCKOCTH, TUIOCKOCTEN | mapauienenunena. [locrpoenue ceuennii. Pemenue 3amay.
KombOuamnpoBanHoe 3aHsaTHe 2
Tema 2.3. Conep:xanue y4eOHOIro MaTepuaJa:
Iepnennukynsapuocts | [leprnenaukynspabie npsimbie. [lapamiensHple psMble, TEPIEHANKYISIPHBIE K TUIOCKOCTH. [Ipnu3Hak
MPSIMBIX, PSAMOM U MIEPIEeHIUKYIIPHOCTH MPSMOM U TIIOCKOCTH
TJIOCKOCTH, TIIIOCKOCTeH | KOMOMHMPOBAHHOE 3aHSATHE 2
Tewma 2.4. Conep:xaHue y4eOHOIr0 MaTepuaJa:
[Tepnienaukynsp u [Tepnienaukynsap u HakIOHHasA. TeopeMa o TpexX MEePIEeHANKYIISIpax. YT MEXKIy NMPSIMOU U
HakIoHHas. TeopeMa 0 | MIOCKOCTBIO. YTOJI MEXIY IUTOCKOCTAMU. [lepreHanKynspHbIe MI0CKOCTH. PaccTosiHus B
TpeX NEPIECHIUKYIIApaX | MPOCTPAHCTBE
KomOuampoBanHoe 3aHsATHE 2
Tewma 2.5. Koopaunatel | Conep:kanue yueOHOro MaTepuaJia:
U BEKTOPHI B JlexkapTOBBI KOOPAUHATHI B TpOcTpaHcTBe. BekTopsl B pocTpancTBe. Cl0XKEHUE U BEIUUTAHUE
MIPOCTPAHCTBE BEKTOPOB. YMHOKEHHUE BeKTOopa Ha uncio. CkanspHoe npousBereHne BekTopos. [Ipocreiimue 3anaun
B KOOpJMHATaX
KomOuaMpoBaHHOE 3aHATHE 2
Tewma 2.6. [Ipsimbie u IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHME
IIJIOCKOCTH B B3anMHoe pacnosioskeHre npsiMbIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsIMOM U MIJIOCKOCTH,
MPAKTUYECKHX 3a7avax | MapajuleIbHOCTh INIOCKOCTEN, IEPIEHANKYIIIPHOCTD INIOCKOCTEN. Pacnionoxenue npsamsIx U
IUIOCKOCTEH B OKpY)KarolleM Mupe (Ipupoje, apXuTeKType, TeXHUKe). Perenue npakTiko-
OPHEHTHUPOBAHHBIX 3a/1a4
[IpakTHueckoe 3aHATHE 6
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
Tema 2.7 Pemenue Cojaepikanue yueOHOro MaTepuaJa:
3anad. [Ipsmeie u Pacrnionoxxenue npsAMbIX U MII0CKOCTEN B MpocTpaHCTBe. [lepneHauKyISspHOCTh U apajlIeIbHOCTD
IJIOCKOCTH, KOOPIUHATEI | MPAMBIX U IUNIOCKOCTEH. JlekapToBbl KOOpAUHATHI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
U BEKTOPHI B CrnosxeHre ¥ BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE BeKTopa Ha unciio. KoopauHaTsl BekTopa
MIPOCTPAHCTBE KoMOuHupoBaHHOE 3aHATHE
KonrposbsHas paboTa 2
Pa3nen 3. OcHoBBI 24 OK 01, OK 02,
Tpuronoverpiriccne O3, OKO%
P q)yﬂmpm OK 05
Tema 3.1 Conep:xanue y4eOHOIro0 MaTepuaJa: [K2.2, 1K 6.4
Tpuronomerpuueckne | Pagmannas mepa yria. [ToBopoT TOUKH BOKpYT Havaia KoopauHaT. OnpeneneHne CHHyca, KOCHHYca, JIP 4
byHKIIMN TaHT€HCa U KOTaHreHca. 3HaKu CUHYCa, KOCHHYCa, TAHI'€HCA U KOTAHT€HCa 110 YETBEPTSM.
IIPOM3BOJILHOTO yIia, | 3aBUCHMOCTb MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO M TOTO K€ yIJa
qucia KombuampoBanHoe 3aHsATHE 4
Tewma 3.2 OcHOBHBIE Conep:xaHue y4eOHOIr0 MaTepuaJa:
TpuroHoMmerpuyeckue | TpuroHomerpuueckue ToxaecTBa. [IpeoOpa3oBaHus MPOCTEUITUX TPUTOHOMETPUUECKUX BBIPAKCHHA.
TOXJECTBa CHHYC, KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O U - 0O
KombOuampoBaHHOE 3aHATHE 4
Tema 3.3 Conep:xaHue y4eOHOI0 MaTepuaJa:
Tpuronomerpuyeckue | O0nacTh ONpeneieHUs] © MHOXKECTBO 3HAUCHHI TPUTOHOMETpUYeCKUX QyHKImiA. YETHOCTD,
(GYHKIMHU, UX CBOMCTBA | HEYETHOCTD, MIEPUOTUYHOCTh TPUTOHOMETpUYECKUX GyHKIHA. CBOWCTBA U rpaduKu QYHKIHHA y =
U rpaduku cos X, y = sin X, y = tg X, y = ctg x. C;katue u pacTsbkeHue rpaduKoB TPUTOHOMETPUUYECKUX (PYHKIIUIL.
[IpeoOpaszoBanue rpauKoB TPUTOHOMETPHUUECKUX (YHKIIMIA
KomOuaMpoBaHHOE 3aHATHE 4
Tema 3.4 O6paTHbIe Conepxanue yueOHOro MarepuaJa:
Tpuronomerpuueckue | OOpaTHbIe TpUrOHOMETpUUeckue GyHKImH. VX cBoiicTBa U rpaduku
GyHKIIIH KoMOunupoBanHoe 3aHaTHE 4
Tema 3.5 Coaepikanue y4eOHOro MaTepuaJa:
Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

ypaBHEHHUS U

TPUTOHOMCTPHUYICCKHUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfII.HPIG TPUTOHOMCTPHUYICCKUC YPABHCHUA,
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
HEpaBEHCTBA CBOJSIILIMECS K KBaJIPaTHBIM., pEIlIaeMble pa3oKEHUEM Ha MHOKUTENH, oAHOpoAHbIe. [Ipocreiiniue
TPUTOHOMETPUUECKHUE HEPABEHCTBA
KoMOuHMpoBaHHOE 3aHATHE 6
Tema 3.6 Pemenue Cojaepikanue yueOHOro MaTepuaJa:
3aa4. OCHOBBI [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIpaKEHUH. PellleHrne TpUroHoMeTpuyecKux ypaBHEHUN U
TPUTOHOMETPHH. HEPAaBEHCTB B TOM YHCJI€ C UCIOJb30BaHUEM CBOMCTB (DYHKIIHIA
Tpuronomerpuueckre | KoMOMHUPOBAHHOE 3aHATHE
GyHKIHN KonTponsHnas pabora 2
Paznex 4. 46 OK 02, OK 03,
IIpousBoaHasi u OK 05
nepBoodopazHasi K 2.2, TIK 3.2
pyakuun JIP 4
Tema 4.1 ToHsTue Conep:xaHue y4eOHOIr0 MaTepuaJa: §
HPOH3BOHOI. [Ipupamenue aprymeHra. I:IpmpameHHe GyHkuu. 3agaum, NMPHBOASAIINE K MOHATHIO MPOU3BOAHOH.
DopMyIb! 1 paBia Omnpenenenne Npou3BOIHON. ANTOPUTM OThICKaHMs NPpon3BoAHON. Dopmynsl auddepeHunpoBanus.
[TpaBuna quddepeHnmpoBanus
muddepeHupoBaHmst
KombuampoBanHoe 3aHsATHE 6
Conep:xanue y4eOHOIr0o MaTepuaJa:
Tewma 4.2 IloasTHE O — — —
HETIPePHIBHOCTH Ilonsitue  HempepbiBHOM — ¢yHkuuu. CBoiictBa  HempepblBHOM — (yHkumu. CBsA3b  MeXIy
byHKmmE. MeTor HENPEepbIBHOCTBIO U IU(depeHInpyeMOCTbi0 (PYHKIIMU B TOYKE. AJIFOPUTM pELICHHs HEPaBEHCTB
HHTEPBATOB METOJIOM UHTEPBAJIOB
KomOuaMpoBaHHOE 3aHATHE 6
Conepxanue yueOHOro MarepuaJa:
Tema 4.3 _ _ _ _
TeoMeTprIecKHii I'eomeTpuueckuii cMbICI IPOU3BOJHOMN (I)YIEKI_[I/II/I — YrioBo# K03((UIMEeHT KacaTeabHOM K rpaduky
(DMBMUECKHIT CMBICT (GYHKLIUU B TOUKE. YPa]iHeHI/Ie KacaTeJabHOM K rpaduky GyHKIMH. AJITOPUTM COCTaBICHUS
MPOH3BO/HOIH ypaBHEHHUs KacaTeJabHOU K rpaduky pyHKuuu y=f(x)
Kom0OuHupoBaHHoe 3aHsiTHE 4
Tema 4.4 Coaepikanue y4eOHOro MaTepuaJa:
MOHOTOHHOCTE Bospacranue n yobiBaHue (yHKIIMH, COOTBETCTBUE BO3pACTAHUS U YObIBAaHUS (DYHKIIMH 3HAKY

¢ynkuuu. Toukn

HpOHBBOI[HOfI. 321,[[8.‘-11/1 Ha MAaKCUMYM 1 MUHHUMYM. AJ'IFOpI/ITM HUCCICI0BaHUA Q)YHKHI/II/I " IOCTPOCHUA
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
IKCTpEMyMa ee rpauka ¢ IMOMOIIBIO MPOU3BOIHOM
KoMOuHUpOBaHHOE 3aHSITHE 4
Tema 4.5 Uccnenoanune | Coaep:kanue y4eOHOr0 MaTepuasia:
¢byukumii u noctpoenue | MccienoBanue QyHKIIMM HA MOHOTOHHOCTh U IOCTPOEHUE TpauKOB
rpadukoB KomMOunupoBanHoe 3aHsiTne 6
Tena 4.6 Hanbossiiee i Cojaep:kaHue yueOHOro MaTepuaJa: _ _
HAMMEHELLICE SHATCHILS HaxoxnaeHne HaubobIIero 1 HaMEHbIIEro 3HaYeHUH (PyHKIHI, MOCTpOeHUE IPaPUKOB C
yHKIn WCI0JIb30BAHMEM aliapaTta MaTeMaTHYeCKOro aHaIn3a
KombOuampoBanHoe 3aHsATHE 4
Tema 4.7 Haxoxnenne | IlpodeccuoHa/ILHO-OPHEHTHPOBAHHOE CO/IEP:KAHM e
ONTUMAJIBHOTO Haumensbiiee u Haubosnbliee 3Ha4eHre QPyHKIUN
pe3ynbTaTa ¢ MOMOIIbIO
MIPOU3BOJIHOM B KomMOunupoBanHoe 3aHsaTHe 6
MPAKTUYECKUX 3a7auax
T 48 Conep:xaHue y4eOHOIr0 MaTepuaJa:
Hepr)l\(/;%pE.l?)Haﬁ O3HaKOMJICHHE C NOHATHEM HHTErpajia i nepBoOOpa3HOM IS (byHKHI/IEI y=1f(x). PGEICHHC 3a/a4 Ha
by, Tpaura CBsI3b MIEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUHMCICHHE TEPBOOOPA3HOM sl JAHHON (QYHKIINU.
HAXOICHIS Tabnuma (bOvay.]'I JUISL HAXOKJICHUS IepBOOOpa3HbIX. M3ydueHue rmpaBuia BHIYUCICHUS
TIepBOOOpa3HOU
epBOOOPA3HBIX
KomOuampoBanHoE 3aHsITHE 4
Copepxanue yueOHOro MarepuaJa:
Tema 4.9 [Tnomanp 3amaun, MPUBOIALINE K TIOHATHUIO OTPEASIEHHOTO HHTErpaia — O BHIYMCICHUH IO
KPUBOJIMHEWHOU KpUBOJIMHEWHOU Tpaneruu. [loHsatre onpeaenénnoro uurerpana. ['eomerpuueckuii u pu3nyecKuii
Tpaneuun. Popmyna CMBICT onpeaeneHHoro nuterpaia. ®opmyna Hetotona — JleliOnuna. Pemenne 3a1au Ha mprMeHEeHHE
Herotona — JleitOnuna | uHTErpana ajs BRIYUCICHUS (PU3HUECKUX BEIMYMH U IUIoNaaen
Kom0OuHupoBaHHoe 3aHsiTHE 4

Tema 4.10 Pemrenune
3anau. [IpousBoaHas u
nepBooOpa3Has

byHKIMH.

Conep:xaHue y4eOHOT0 MaTepHAJAa:

®opmynsl 1 npaBuia quddepennmupoBanus. McecnenoBanne GyHKINH ¢ TOMOIIBIO TPOU3BOIHOM.
HawuGonpmee 1 HauMeHblee 3HaYeHUs QyHKIMH. Boraucnenune nepBooOpasnoii. [Ipumenenue
nepBooOpa3Hoit
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
KoMOuHupoBaHHOE 3aHATHE
KonrposbHas pabora 2
Pazgean 5. 22 OK 01, OK 04,
MHoOrorpaHHuKH 1 OK 06, OK 07
TeJia BpallleHusl IIK 3.3, I[IK 6.4
Tema 5.1 Tpisma, ConepxxaHue yueOHOro MarepuaJa: _ _ JIP 4
HapameNenHIen, Ky6, [Ipu3ma (HakioHHas, IpsiMasi, IpaBUJIbHAs) U €€ DJIEMEHT. [Tapannenenunexn. ColicTBa
npsiMoyrosbHoro napauienenunena. Kyo0. Iupamuna u e€ anementsl. [IpaBunbHas nupamMua
MMpaMHia U UX CeUYeHus
KombOuamnpoBanHoe 3aHstne 4
Conep:xaHue y4eOHOIr0 MaTepuaJa:
Tema 5.2 [IpaBunbuble | [lmomanes  moBepXHOCTHM  MHOrorpaHHukoB. [Ipocreiimne  KOMOMHAIMM ~ MHOTOTPaHHHUKOB.
MHOTOTPaHHUKH B Borunicnenue 31eMEHTOB MPOCTPAHCTBEHHBIX (uryp (pé€Opa, auaroHanu, yriel). I[IpaBunbHbIE
AKU3ZHU MHOTOTPaHHUKHU
KomOuampoBanHoe 3aHsaTHE 4
IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COJIEPKAHNE
Tema 5.3 Linmnsp, Hunmuuap, koHyC, cdhepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO ITHJIMH]IPA, npsAMOro
KOHYC, Iap M ux KpyroBoro konyca. M3o00pakeHue Ten BpaieHus Ha miockoctu. [IpeacraBinenue 06 yceu€éHHOM
COUCHI koHyce. CeyeHust KOHyca (MapajijielibHO€ OCHOBAaHHIO U IMPOXOIAIIEe depes BEpILKHY), CEUCHUs
HUIMHApa (MapajulesIbHO U MEePHEeHIMKYISIPHO OCH), CeUeHUX 1apa. Pa3BépTka nuanHapa 1 KoHyca
[IpakTHueckoe 3aHsiTHE 4
Tema 5.4 O6bemMsbl 1 Conep:xaHue y4eOHOIr0 MaTepuaJa:
IUTIOINAH MOBEpXHOCTEN | OOBEM MpsAMOYrosibHOTO Napaenenunena. Oobem Kyoa. OObeMbl IPSIMOM TPU3MBI U IIUJIHHIPA.
Ten O6beMbl nupaMupl U KoHyca. O0beM mapa
KomOuaMpOBaHHOE 3aHATHE 4
Tema 5.5 IIpumepsl IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COJIEPKAHME
CUMMETPUH B [TonsiTue 0 cMMMeETpPUH B IPOCTPAHCTBE (LIEHTpalibHasl, OceBas, 3epKajbHas). O0o0meHue
npogeccun MPEJCTAaBICHUN O MPABUIIBHBIX MHOTOT'PaHHUKAX (TETpa’ap, KyO, OKTasAp, J0JeKadap, HKOCAIP).
ITpumeps! cummeTpuit B mpodeccun
KomOuHupOBaHHOE 3aHATHE 4

Tema 5.6 Pemenune
3a1a4y. MHOrorpaHHUKU

Conep:xaHue y4eOHOT0 MaTepHAaJa:

OObeMEBI U rIomaan NMMOBEPXHOCTU MHOTOI'PAHHHUKOB U TCJI BpAllICHUS
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
U TeJla BpallleHus KomOuHHpOBaHHOE 3aHATHE
KonrposbHas pabora 2
Pa3nen 6. Ctenenu n 38 OK 01, OK 02,
kopHu. CTeneHHas, OK 03, OK 05,
NoKAa3aTe/IbHAsl H OK 07
Jorapugpmuyeckas I1IK 6.4
pyskuuun JIP 4
Tema 6.1 Crenennas | Conep:kaHue y4eOHOro MaTepuaJa:
¢byHkus, ee cBoiicTBa. | [ToHATHE KOPHS N-O¥ CTEIEHU U3 ICHCTBUTEILHOTO Yrcaa. OYHKIHH Y = VX n uX cBoiicTBa U
[IpeoGpa3zoBanue rpaduku. CoiicTBa KOpHs n-oif crenenu. [IpeoOpa3oBaHne HppalMOHATBHBIX BBIPAXKEHUN
BBIP@XKEHHUH C KOPHAMH | KoMOHHHPOBAHHOE 3aHATHE 4
N-0¥ CTENEHU
Tema 6.2 CaoiicTBa Copepxanue yueOHOro MarepuaJa:
CTEIEHH C IloHsiTHe cTeneHu ¢ palMoHaJIbHBIM Noka3arenaeM. CTeneHHble QYHKIUH, UX CBOICTBA U rpaduku
palnMoHAIBHBIM U KomOunupoBanHoe 3aHsaTue 6
JEeWCTBUTENBbHBIM
OKa3aTeIsIMU
Tewma 6.3 Pewienue Conep:xaHue y4eOHOIro MaTepuaJa:
UppalOHaIbHBIX PaBHOCHUIIBHOCTD HPPALIMOHAJIBHBIX YpaBHEHUH. MeTo bl UX pelIeHUs
YpaBHEHUU KomMmOuHupoBanHoe 3aHaTHe 4
Tema 6.4 Conep:xaHue y4eOHOIr0 MaTepuaJa:
[Toxa3zaTenbHas CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTENIBHBIM NIOKa3aTeseM. Onpenenenue noka3aTeabHOH (GyHKIUU U
(GyHKILHA, ee CBOMCTBA. | ee CBOMCTBA. 3HAKOMCTBO C IPMMEHEHHEM MOKa3aTelIbHOH (QyHKIUH. PenieHue noka3areabHbIX
IToka3zaTenbHble ypaBHEHUH METOJOM YpaBHUBAHU IOKa3aTellel, MeTOJJOM BBE/ICHUsI HOBOI ITepeMEHHOH,
ypaBHEHHUS U (yHKIMOHATBHO-TpapHUECKUM METOI0M. PellieHne nokas3arenbHbIX HEpaBEeHCTB
HEpaBEHCTBA KomMOuHupoBanHoe 3aHaTHe 6
Tema 6.5 Jlorapugm Coaepikanue y4eOHOro MaTepuaJa:
gucia. CBoicTBa Jlorapugm yucna. Coiicta gorapudmon. Onepanus sorapuMupoBaHus
norapu¢pmoB KomOuHupoBaHHOE 3aHATHE 6
Tema 6.6 Coaepikanue y4eOHOro MaTepuaJa:
Jlorapudmuueckas Jlorapudmuueckast pyHkius U ee cBoiictsa. IlonsTue norapudmuyeckoro ypasHeHus. Oneparus
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
¢byHKIMS, €e CBOMCTBA. | MOTCHIUPOBAHHS. TPy OCHOBHBIX METO/IA PEIICHUS JIOTapu(PMUIECKUX YpaBHEHHIA: (DyHKIIMOHAIBEHO-
Jlorapugmmuueckue rpaduYecKuii, MeTO 1 HOTCHIIMPOBAHMS, METO BBEJICHUSI HOBOM nepeMenHou. Jlorapupmudeckne
YpaBHEHUS, HEpaBEHCTBA
HEpaBEHCTBA KombOunnpoBanHoe 3aHsTne 6
Tewma 6.7 Jlorapudmsl B | IIpoheccHoHATBLHO-OPUEHTHPOBAHHOE COIEpKAHNE
MIPUPOJIE U TEXHUKE [Ipumenenune norapudma. Jlorapudmuueckas cnupans B npupoje. Ee maTemarnyeckue cBoicTBa
I[TpakTuyeckas paboTa 4
Tema 6.8 Pemenue Cojaep:kaHue yueOHOro MaTepuaJa:
3anay. CreneHHas, CrenenHas, okaszaTesibHas U Jorapupmudeckast pyHkiuu. Pemennue ypaBHeHUN
MoKa3zaTeabHas 1 Kom0OuHUpOBaHHOE 3aHsATHE
norapupmMuyecKas KonTtponsHas pabora 2
byHKIIAN
Pazgen 7. Dj1eMeHThbI 24 OK 02, OK 03,
TEOPUH BEPOATHOCTEH OK 05
U MaTeMaTH4YeCKOM IIK 3.3
CTATHCTHKHU JIP 4
Tema 7.1 CobbiTHE, Conep:xaHue y4eOHOIro0 MaTepuaJa:
BEPOSITHOCTh COOBITUS. | COBMECTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYMMbI COOBITHI. Y CIIOBHAs
CnoxeHnue u BEPOATHOCTh. 3aBUCUMBbIE U HE3aBUCUMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH MPOU3BEICHHS
YMHOKEHHUE coOBITUI
BEPOSITHOCTEN KomOunupoBanHoe 3ansatue 6
Tema 7.2 BepositHocTs B | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHNE
poeccuOHaIbHBIX OTHOCHUTENbHASA YacTOTA COOBITHS, CBOWCTBO €€ YCTOHUNBOCTU. CTaTUCTHUECKOE OTIpeIesIeHUE
3a1a4ax BepoATHOCTH. OLleHKa BEPOSITHOCTH COOBITUS
KomOuaMpoBaHHOE 3aHATHE 8
Tema 7.3 uckpetnas | CopepskaHue y4eOHOT0 MaTepuaja:
cly4aniHas BelNu4nHa, | Buapl coydaitHpix BenumuuH. OnpeneneHne JMCKPETHON CilydaiiHOW BEIMYMHBI. 3aKOH
3aKOH €€ PaCIpeIeeHHs | pacpeesIeHNs JUCKPETHOM ClydaliHOM BeJIMYMHBI. Ee 4KiciIoBbIe XapaKTEPUCTHKU
KomOuHUpOBaHHOE 3aHATHE 4

Tema 7.4 3agaun
MaTeMaTHYECKOU

Conep:xaHue y4eOHOT0 MaTepHAaJa:

HCpBI/I‘{HaH o6pa60TKa CTaTUCTUYECKUX JaHHBIX. UHCIOBBIE XapaKTCPpUCTUKHU (cpeL[Hee
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HaumenoBanue Coaepikanue y4eOHOro MaTepuasa, NPAKTHYECKUX 3aHATHI, O0bem | Dopmupyembie
pa3esioB U TeM caMoCTosiTe/IbHasi paboTa 00y4yarommXxcst YacoB | KOMIIeTEHLHH
OK, IIK, JIP
1 2 3 4
CTaTUCTUKH. apudmMeTHIeCcKOe, MeIMana, pa3Max, aucnepcus). Pabora ¢ Tabnunamu, rpagukaMu, 1uarpaMMaMu
KoMOuHUpOBaHHOE 3aHATHE 4
Tema 7.5 DnemeHTsI Cojaep:kanue yueOHOro MaTepuaJa:
TEOPHH BEPOATHOCTEH U | BuIbI COOBITHIA, BEPOSITHOCTH COOBITHI. CIIO)KEHHE U YMHOKCHHE BEPOATHOCTEH. JIMCcKpeTHas
MaTeMaTH4eCKO1 ciydaiiHasi BEJTMYMHA, 3aKOH €€ pacupe/iesieHns. 3aJjaud MaTeMaTH4eCKOW CTaTUCTUKH.
CTaTUCTUKU KomMOunupoBanHoe 3aHsaTne
KontponbHas padoTa 2
Koncyabranuu 1. Ilpsimble 1 mocKoCTH B ipocTpaHcTBe. KoOpAMHATEI ¥ BEKTOPHI B IPOCTPAHCTBE 12
2. OCHOBBI TpUTOHOMETpUHU. TpUTrOHOMETpHUYECKHE ()YHKIINU 2
3. MHOTOTpaHHUKH U TeJa BPalICHHS 2
4. IlpousBoaHas u mepBooOpazHas GyHKIIUN 2
5. Crenenu u kopHu. CTeneHHas, noka3aTesibHas U jorapudmudeckas GyHKIUU 2
6. DJIeMEHTHI TEOPUHU BEPOSITHOCTEH I MATEMAaTHIECKON CTATHCTHUKU 2
JK3aMeH 6
BCEI'O 200
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3. YCJOBUS PEAJTU3ALIMM TPOTPAMMBI YUEBHOM
JTUCHUATNIUHBI

3.1. lna peajm3auvu NPOrpaMmbl Y4eOHOH JMCHMINVIMHBI JOJKHbI OBITh
NPeIyCMOTPEHBI CIeAyolue CllenHaJIbHble IOMEIeHH

KaOunetr MareMaTuku, OCHAILIEHHBIA 000PY10BaHUEM
- IOCaJ0YHbIE MECTA MO KOJIUYECTBY 00y4daromuXcs (CTOJIbI, MapThl, CTYbs);
- pabouee MecTO mpernojaBates (CTod, CTy);
- TIEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM IPOTPaMMHBIM 00eCTIeYeHUEM;
- MYJIBTUMEIHUANIPOCKTOD;
- DKpaH.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Jns1 cTyaeHTos:
1. bammakoB M. 1. Maremaruka (6a3oBbiii ypoBenb) 10-11 k.- M, 2019.
2. boromonoB H.B. IlpakTuueckue 3aHsATHS MO MaTemaTHKe: YueOHOe mocooue
JUIs cpeHuX cretl. yue0. 3aBeaenuit. - M.: Beicmr. mk. 2020.
3. IlpokodreB A.A. Marematuka B 2-x T.: YueOHoe nmocobue myis 6akanaBpoB /
(anexTponubii yueouuk) — M.: KYPC,HUIL] UTHOPA — M, 2021.

JlonoiHNTEIbHbIE HCTOYHUKH
3. KommoropoB A.H. Anre6pa u Hauvanma ananmuza: yue6. s 10-11 ki
obmeo6pazosar. YupexaeHnui. — M.: [Ipocsemienue, 2022.
2. AnmumoB 1. A.Yuebuuk «Anrebpa 10-11» - M.: «IIpocBemenuey, 2019.
3. Artanacsn JI.C. Yuebnuk «I'eomerpus 10-11» -M.: «IIpocsemenuey, 2021.
4, bamMvakoB M. U. Marematuka (6a30Bbii ypoBeHb) 10-11 xi1.- M, 2022.
5. boromonoB H.B. IlpakTudeckue 3aHsITUS MO0 MaTeMaTuKe: YdueOHOE mocobOme
JUISL CpeHUX criell. yueb. 3apeaeHuit - M.: Beicmt. mk. 2021.
6. Jlykankun I'. JI., Jlykankun A.I'. Maremaruka. U 1: yuyeGHOe mocoOue s
YUpeXJACHUN HauaIbHOTO MpodeccuoHanbHOro oopa3oBanus - M., 2019.
7. T'ycakop B. 5. COopHHK 3aga4d 1o MaTeMaTHKe IS IMOATOTOBKH pabdodmX
AHEPTreTUYECKUX MpodhecCHii .
8. Aranacsu JI.C., byry3oB B.®.,KanomiieB C.b. u np. I'eometpus (6a30BbIil 1
npodunbHbIN ypoBHH), 10-11,-M., 2020.

HNHTepHET-pecypehl:
1. [Topran Math.ru: OmOnmoreka, MenwaTeka, OJMMITMAABI, 3aJa4yd, HAyIHBIC

IIKOJIbI, YYUTEIbCKasi, UCTOPUSI MaTEMATUKHU [DIEKTPOHHBIN pecypc| Pexum
nocryma: http://www.math.ru.

2. MaremaTtuka B OTKpPBITOM KOJUIS/DKE [DNeKTpOoHHBIN pecype] Pexxnm mocTyma:
http://www.mathematics.ru.

3. Marepuaniel 1o  MareMaThke B EIMHOW — KOUIGKIMH  ITH(PPOBBIX
00pa30BaTEIbHBIX PECYPCOB [DNEKTPOHHBIN  pecypc] Pexum  nmoctyna:

18


http://www.math.ru/
http://www.mathematics.ru/

http://school_collection.edu.ru/collection/matematika/.

. O6pazoBaTenbHblil  MaTeMaTHdyeckuid callT Exponenta.ru [DneKTpOHHBIM
pecype] Pexxum moctyna @ http//www.exponenta.ru.

. O6bmepoccuiickuii mMaremarnueckuii moptan Math Net.Ru [DnexTpoHHBII
pecypc] Pexxum moctyna: http://www.mathnet.ru.

. [Toptan Allmath.ru — Bcst MmaTeMaTrika B OJHOM MecTe[ DJIEKTPOHHBIN pecypc]|
Pesxxum noctyna : http://www.allmath.ru.

. UntepHer-Oubnunoreka (U3MKO-MaTeMaTHYECKON JUTEepaTypbl[ DNeKTPOHHBIN
pecype] Pexxum noctyna: http://ilib.mccme.ru.

. MaremaTuka OHJIaliH: CHOpaBOYHas HHQPOpMaLKsg B TOMOLIb CTYIEHTY
[Dnextponnslii  pecypc] Pexum  moctyma  http://www.mathem.hl.ru.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHU S YYEBHOM

JTUCHUATNIUHBI

KonTposb ¥ omeHka pe3ylbTaTOB OCBOCHUS Y4YEOHOW JUCHMILIUHBI
OCYLIECTBIIIETCS IPENOAABATENIEM B MPOLECCE MPOBEICHHUS NPAKTUYECKHUX
3aHSTUN, TECTUPOBAHUS, & TAKXKE BBIOTHEHUS O0YUYaIOIIUMUCS WHIUBUIYaTIbHBIX

3aJlaHUi, TPOEKTOB, UCCIEAOBAHUIA.

®opMBbI U MeTObI KOHTPOJISI U OLIEHKH Pe3yJIbTaTOB 00y4eHHs Pesyabrarsl
0o0y4eHust
1 2

JIMYHOCTHBIX: Pemenne
— OCO3HaHUe o0y4aroumMucs pOCCUICKOI TPaXIAHCKON | YIPOKHEHHM Ha
HNJICHTUYHOCTH; YpPOKe,
— TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH u | BHEAYIUTOpHAA
CaMOOIIPEIECTIEHHUIO; CaMOCTOSITEIbHAS
— HaJIWYMe MOTUBALMU K OOYyYEHHIO U JINYHOCTHOMY Pa3BUTHIO; pabora.
— LEJEHANpPaBJICHHOE pa3BUTHUE BHYTPEHHEW IIO3MIMM JIMYHOCTH HA
OCHOBE JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEW HaposoB Poccuiicko
Qdenepanny, HCTOPUYECKUX U HAIHWOHAIBHO-KYJIBTYPHBIX TPAJNLIHM,
(hopMHUpOBaHHE CHCTEMbI 3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MHPOBO33PEHHUs, MPABOCO3HAHUSA, SKOJOTHYECKON
KYJIBTYpbI, CHOCOOHOCTH CTaBUTh €M U CTPOUTD KU3HEHHBIE TUIAHBI;
MeTanpeIMeTHbIX: Pemenne

— OCBOCHHbIE  OOY4YalOIIUMHUCA  MEXKIIPEIMETHbIe  TOHATUS U | yOpaXHEHUH  Ha
YHUBEpCaJbHble y4deOHble NEHCTBUS (PEryasiTUBHBIC, MO3HABATENIbHBIC, | YPOKE,
KOMMYHHKATHUBHBIE); BHEAYIUTOPHAs

— CIOCOOHOCTh MX HCIIOJIb30BAHUS B TMO3HABATENHLHOM M COLMANIBHOU | CaMOCTOATEIbHAS
MpPaKTHUKE, TOTOBHOCTh K CaMOCTOATEIbHOMY IIJIaHUPOBAaHHIO U | pabora.
OCYILIECTBJICHUIO y4eOHOW JesTeNbHOCTH, OpraHu3aluu y4eOHOTro
COTPYJHHYECTBA C MENAarorH4ecCKUMH paOOTHUKAMU U CBEPCTHHKAMHU, K
Y4acTHUIO B MOCTPOCHUH UHIUBUAYAbHON 00pa30BaTeIbHONU TPACKTOPHH;

— OBJIQJICHHE HAaBBIKAMU Y4eOHO-HMCCIIEI0BATEIbCKOM, MPOEKTHOW H
COLIMAJIBHOU JIEATENbHOCTH;
— BJIJICHHE METOJaMH J0Ka3aTeJIbCTB, ATOPUTMaMH pelleHHs 3aaad; | PemeHne
yMeHHe (GOPMYIMPOBATH OMPEIEIICHNs, aKCHOMBI U TEOPEMBI, IIPUMEHATH | YIPaKHEHUH Ha
UX, IPOBOJUTH JOKA3ATEIbHbIC PACCYKIACHUS B XOJI€ PELICHHUS 3a/1a4; YPOKe,
— yMEHHE ONepUPOBaTh MOHATUSMU: CTENEHb YUCIHA, Jorapudm 4yucina; | BHCAyIUTOpHAs
YMEHHME BBITIOJNHATh BBIYUCIICHHWE 3HAYeHMH U  mpeoOpa3zoBaHuUs | CAMOCTOATEIbHASL
BBIPQXKEHUH CO CTENMeHsAMH M Jiorapupmamu, mpeodpasoBaHus JpoOHO- pabora.

palMoHaIbHBIX BBIPAXKECHUH;

— YMEHHE OIEepUPOBATh MOHATHIMHU: PAllMOHAIbHBIE, UPPALOHAIBHBIE,
NoKa3aTeNbHbIe, CTENEHHbIE, JOrapupMUUYEcKHe, TPUTOHOMETPHUUECKUE
ypaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

— yYMEHHE ONEepUpOBaTh MOHATUAMU: (YHKIMS, HENIPEpbIBHAS (YHKIIHS,
NPOU3BO/IHAS, IE€pPBOOOpA3Has, ONpEIEICHHbI WHTErpaj; YyMEHue
HaxXOJUTh  TPOU3BOJHBIE  JJIEMEHTAPHBIX  (YHKUMH,  HMCIOJB3YS
CIpaBOYHBIE MAaTEPUAJIbI; HCCIEIOBATh B MPOCTEHIINX CaydasX (QyHKIUU
Ha MOHOTOHHOCTb, HaXOJWUTh HamOOJbLINE M HAMMEHbLINE 3HAUYEHUS
(GyHKIUH; CTPOUTH TpaUK¥ MHOTOUYIEHOB C MCIOJIb30BaHUEM armnapaTa
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@ opMBbI U MeTObI KOHTPOJISI U OI[EHKHU Pe3yJILTATOB 00y4eHHs Pe3yabTaThl
o0y4eHust
1 2

MaTEeMaTUYECKOr0 AaHAIW3a; MPUMEHSITh IPOM3BOJHYIO IPU pPELICHUU
3a/lay Ha JBMJ)KEHHUE; pellaTh IPAKTHUKO-OPUEHTHPOBAHHBIE 3aJaud Ha
HanOOJIbIINE ¥ HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH, CKOPOCTH
U YCKOPEHHMS;

— yMEHHE ONepUpOBaTh NOHATHSAMH: palMOHANbHAs  (QYHKIHS,
nokazaTenbHass (QyHKOMA, cTemeHHas (QYHKOUS, JorapupMUUecKas
GbyHKIUS, TPUTOHOMETpUYECKUEe (YHKIMH, 0OpaTHbIe (QYHKIIUH; YMECHUE
CTpOUTh TpadUKU H3y4EHHBIX (DYHKIUH, HCIOJIb30BAaTh TpauKu IpU
M3Y4YEHUU MPOLECCOB U 3aBUCHUMOCTEH, NPHU PELIEHUH 3a/1ad U3 JAPYrux
yueOHBIX MPEAMETOB M 3aJad M3 pealbHOM JKU3HHM; BBIpAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

— yMEHME pellaTh TEeKCTOBBIE 33Jaud pa3HbIX THIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHI, JIOJU U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTH YNPaBICHUS JUYHBIMU U CEMEHHBIMHU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbI II0 YCJOBHIO 3a/lauM, HMCCIEJ0BaTh IOJIyUEHHOE pELIEeHHE U
OIICHUBATh MPaBAONOI0OHOCTh PE3yIbTaTOB;

— yMEHHE ONepupoBaTh MOHATHSAMHU: CpelHee apUPpMETHUECKOE,
MeraHa, HauOoJblllee M HauMEHbIIee 3HAYEHUs, pa3Max, IUCIEepCHus,
CTaH/IApPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa, YyMEHHE W3BJIEKaTh,
UHTEPIPETUPOBaTh MH(POPMALUIO, IPEJICTABICHHYI0 B TalOiMLax, Ha
auarpammax, rpaukax, OTpakarollylo CBOMCTBA pPealbHbIX MTPOLECCOB U
SBJICHU; TPEACTaBIATh MHPOPMALIUIO ¢ TIOMOLIBIO TAaOIHIl U AUArpamm;
UCCIIEIOBAaTh CTATUCTUYECKHE [aHHbBIE, B TOM YHUCIE C IPUMEHEHHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

— YMEHHUE OIEpUPOBATHh MOHATUSIMU: CIYYalHBIA OMNBIT U CIy4yaHOE
COOBITHE, BEPOATHOCTb CIY4allHOrO COOBITHS; YMEHHE BBIYMCIATD
BEPOSATHOCTh C HCIOJb30BAHUEM TIpaUUECKUX METOAOB; MPUMEHATh
(GOopMyNbl CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, KOMOMHATOPHbIE
GbakTel M (GOpMyJBl IpPU pEIIEHUM 3aJad; OLEHHBAaTh BEPOATHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIIy4alHbIMHM BEJIMYMHAMM; YMEHUE
IIPUBOAUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHUCET B IPUPOAHBIX
1 OOILECTBEHHBIX SIBICHUSAX;

— YMEHHE ONepUpoBaTh MOHATHUAMHU: TOUKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO,  JIBYIPAaHHBIH  Yroj, CKpeIIUBAIOIIMECs  IMpsMBIE,
HapayieNIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXJy MPSIMBIMH, YroJl MEXIY HPSAMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSHHE MEXAY
IIPSIMBIMH, PACCTOSIHAE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIOJB30BaTh IIPU
pelIeHnH 3a/1a4 U3ydeHHble (DAaKThl U TEOpEMbl IUIAHUMETPHM; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIET0 MHpa;

— YMEHHME OIEpUPOBATH  TMOHATUSAMU:  MHOTOIPDAHHUK, CEUEHHUE
MHOTOIpaHHHUKa, KyO, Mapajuleienumes, npusma, nupamujaa, Gurypa u
MOBEPXHOCTh BpAIlleHUs, IMIUHJP, KOHYC, 11ap, chepa, ceueHus: Gpurypsl
BpallleHHs, IUIOCKOCTh, Kacaromascs cdepbl, IWIMHApA, KOHYcCa,
IUIOIIAJb TOBEPXHOCTH MNUPAMUAbI, MPHU3MBI, KOHYyCa, IMIUHIPA,
wiomaas cdeppl, 00beM KyOa, NPSMOYTOJILHOTO TapaulesienuIesa,
NUpaMUbl, MPU3MbI, IIIKMHApA, KOHYyca, IIapa; yMEHHe H300pakaTh
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(I)OpMBI U METOAbI KOHTPOJISI U OLICHKHU PE3YyJIbTAaTOB oﬁyqennﬁ

Pe3yabrarsl
o0y4eHust

1

2

MHOTOTPAaHHUKU M IOBEPXHOCTU BPALLEHHUS, UX CEYEHHUS OT PYKHU, C
ITOMOIIBIO YEPTEHKHBIX UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacrno3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHE paclo3HaBaTh
MPaBUIIbHBIE MHOTOTPAHHUKH;

— YMEHHME OIepUpOBaTh MOHATUSAMM: JBW)KEHHE B IIPOCTPAHCTBE,
nonoOHple  GUTYpsl B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHUE
IUIOIIAJICH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYp MpPHU PEUICHUU
3azay;

— YMEHHME BBIYMCIATH TEOMETPUYECKHE BEIMYMHBI (JUIMHA, Yrod,
wionaab, o0bEM, IUIONIA[b TIOBEPXHOCTH), HCIONb3ysd H3y4YECHHBIE
(hopMyIIBI U METO/IHI,

— yYMEHHME OIEepupoBaTh MOHATUSAMHU: MPSIMOYToJIbHAs  CHUCTEMaA
KOOpJIMHAT, KOOPJIMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJSIpHOE TPOU3BEJICHUE, YroJ MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOpa Ha YHCIIO; HAXOJIUTh C MOMOIIBIO HM3YYEHHBIX
(dbopMyNl KOOpIUHATHI CEPEeIUHBI OTPE3Ka, PACCTOSTHHUE MEXIY ABYMS
TOYKaAMH;

— yMEHHE BBIOMpPATh MOAXOIAMIMM M3YYEHHBI METOJ ISl pEelIeHHs
3aJlauM, pacro3HaBaTh MaTeMarhyeckue (akThl M MaTeMaTU4YEeCKue
MOJIENU B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B HCKYCCTBE; YMEHHE
NPUBOJNTH TMPUMEPHI MATEMAaTHYECKUX OTKPBITUH POCCUMCKONM H
MHPOBOM MaTEMATUYECKON HAYKH.

OK 01. BsiOupare cnocoObsl pemieHus 3aaad  IpodeccHoHAIbHON
NEeSITEeIbHOCTH MPUMEHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBarb COBPEMEHHBIE CpEACTBA IOUCKA, aHAIW3a U
UHTEprpeTanuu WHGOpMAUU, W HHPOPMALMOHHBIE TEXHOJOTHH IS
BBITIOJTHEHUS 33/1a4 MTpo(eccroHanbHON AeITeIbHOCTH;

OK 03. [TnanupoBatrh U peaan30BbIBaTh COOCTBEHHOE MPO(HEeCCHOHATBLHOE
U JUYHOCTHOE pa3BUTHE, MPEINPUHUMATENIbCKYIO JESITebHOCTh B
npodeccuoHanbHON cdepe, HCIOJIb30BaTh 3HAHMUS 10 (PUHAHCOBOU
IPaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYalIHSIX.

OK 04. DddexTnBHO B3aMMOACHCTBOBaTh M PadOTaTh B KOJUJIEKTUBE U
KOMaH/Ie

OK 05. OcymecTBiiTh YCTHYIO M HHUCBMEHHYI0 KOMMYHHKALIMIO Ha
rocynapcTBeHHOM  si3blke  Poccuiickoit  @emepanui ¢ y4yeToM
0COOCHHOCTEH COLMATBHOTO U KYIBTYPHOTO KOHTEKCTA

OK 06. [IlposBasTh TIpakJaHCKO- MaTPUOTHUECKYIO  IO3HIIMIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEICHUE HAa OCHOBE TPAJUIMOHHBIX
00I11e4eIOBEYEeCKUX [IEHHOCTEH, B TOM YHUCIIE C Y4eTOM TapMOHM3alUU
MEXHAIMOHAJIBHBIX W  MEXPEIUTHO3HBIX OTHOLIEHWH, IPUMEHATH
CTaHAapThl aHTUKOPPYILIMOHHOTO TIOBEACHUS

OK 07. ConeiicTtBoBaTh ~ COXPAaHEHHUIO  OKDPYXAIOUIEH  cpensl,
pecypcocOepexeHnto, MPUMEHATh 3HaHUs 00 W3MEHEHHWU KIIMMaTa,
NPUHLIUIBL OEpEXIIMBOIO MPOM3BOACTBA, 3(P(PEKTUBHO IECWCTBOBATH B
Ype3BbIUAHHBIX CUTYAIIUSIX

Pemenne
YIpaXHEHUH Ha
YpOKe,
BHEAyTUTOpHAs
CaMOCTOSITENIbHAS
pabora.

JIP 4 IlposBastomyii 1 AEMOHCTPUPYIOLUI YBa)KEHUE K TPYAY UYEJIOBEKa,
OCO3HAIONIMKA IIEHHOCTh COOCTBEHHOTO Tpyda W TpyAa APYIHX JIIofeH.

CamMmocTosaTenpHast
BHEAyTUTOpHAs
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@ opMBbI U MeTObI KOHTPOJISI U OI[EHKHU Pe3yJILTATOB 00y4eHHs Pe3yabTaThl
o0y4eHust
1 2
DKOHOMUYECKH AaKTUBHBIN, OpPUEHTHPOBAHHBIA HAa OCO3HAHHBIA BBIOOp | paborta, pedepar
ctepsl mpodeccHOHATHHON IEATEIHPHOCTH ¢ YI€TOM JIMYHBIX )KU3HEHHBIX | McciaemoBarenbcka
IJJAHOB, TOTPEOHOCTEM CBOEM CEeMbH, POCCHHCKOro 0OIecTBa. | s padbora.

Berpaxaromuii OCO3HaHHYIO TOTOBHOCTH K [IOJIy4YEHHIO
npoeccHoHaIbHOTO 00pa30BaHMs, K HENPEphIBHOMY OOpa30BaHUIO B
TEUEeHHE JKU3HU J|EeMOHCTPHUPYIOIIMH TIO3WTUBHOE OTHOIIEHHE K
pPEeTryIIMpPOBaHUIO  TPYAOBBIX  OTHOUIEHWH. OpHEHTHUPOBAHHBIA  Ha
camoo0pa3oBaHre U TPOPECCHOHATBHYIO MEPErOArOTOBKY B YCIOBHSIX
CMEHBI TEXHOJIOTMYECKOTO YKJIaga ¥ COIyTCTBYIOMIMX COLMAIBHBIX
nepemeH. Ctpemsinuiicst K GOpMHUPOBAHUIO B CETEBOM cpefie TUIHOCTHO U
Ipo¢ecCHOHATTBHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEIay.

[IpoexrHas pabora.
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Paccmotpena Ha 3acenanuu [1LK Ymeeporcoaro

00111e00pa30BaTENbHBIX TUCIHUILINH 3amecturens nupekropa no HMP
ITpotoxon Ne 1 ot 31 aBrycra 2023 . H.b.Illep6akoBa
[Ipencenarens KOcymnosa .M. « » 2023 r.

PabGouass mporpamma y4eOHOW aUCHUIUIMHBI pa3paboTraHa Ha ocHoBe [IpumepHoit
IporpaMMbl  JTUCHHMIUTMHBI ~ MaremaTuka JUii  TpO(ECCHOHAIBHBIX  00pa30BaTEIBHBIX
opraHusanuii, pekomenoBaHHo MunuctepctBom npocsemieHus PO ®I'bOY AIIO Uncrturyr
pazButusa mpodeccruonanbHoro obpaszoBanus (MPIIO) nmns peanuzamuum  00pa3oBaTeNbHOU
nporpamMmbl CITO Ha 6a3e ocHoBHOTrO 0611ero oopazosanus B coorBercTBUU ¢ ®I'OC COO no
CHEeIUAaIBbHOCTH  cpenHero  mpodeccuoHanbHoro obpaszoBanus  23.02.07 Texuuueckoe
oOCITy>)KWBaHUE U PEMOHT JIBUTATEJIEH, CHCTEM arperaroB aBTOMOOHIIEH.

Pazpaborunk: BaneeBa ®dmropa PawmneBna, npenomaBatens ['AIIOY «JlennHoropckuit
MOJIMTEXHUYECKUHN KOJIIEIK.
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