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Pabouast mporpamma yuebnoi mucuurmumasl COO0.01.02 Matematuka pa3paboTaHa Ha OCHOBE
TpeboBaHuil GeaeparbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHIApTa CPETHEro OOIIeTro
oOpazoBanus (mpuka3 MunuctepcrBa obpazoBanuss u Hayku P® ot 17 mas 2012 r. Ne 413), ¢
yuetoM TpeboBanuii ®I'OC CIIO no cnernuanbHoct 54.02.01 Qu3aiin (1o orpaciasm) ot Ne 308 ot
05.05.2022, npoduiisa monydaeMoro mpodecCHOHAIBHOTO 00pa30BaHUs M MPUMEPHON IPOrpPaMMbI
y4eOHOM TUCIUIUIMHBI «MaTteMaTukay.

ABtop-coctaButenb: [Iucapenko 1.B.

Pabouas mnporpamMma paccMoTpeHa Hu onoOpeHa Ha 3acemaHuM Kadeapbl MaTeMaTHKUd U
MH(pOpPMATHKH.

ITpotokon Ne 9 ot 22.04.2024 1.

3aBeayronuii kadenpoit MaTeMaTUKU U HHPOPMATUKH JLIO. OBcsinuiikas
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1. ITacopt padoueii nporpamMmmsbl yueOHoi rucuumimabsl CO0.01.02
MaremaTnka

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

Pabouas  mporpamma  y4eOHOM  JHUCUMIUIMHBI  SIBJSIETCSI  4YacThbl0O  OCHOBHOM
npoeCCHOHATBLHON 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro NMpo(ecCHOHANBHOTO 00pa3oBaHuUs
(mporpamMMbl TIOATOTOBKU CIEIUATUCTa cpeaHero 3BeHa) B cooTBercTBUH ¢ PI'OC CIIO mo
cnenuanbHocT 54.02.01 JIu3aiin (1o oTpacism).
1.2. Mecto y4yeOHOH JUCHMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccuoHaJbLHO
o0pa3oBaTe/ibHOI NPOrpaMMbl (IPOrpaMMbl NOATOTOBKH CHENMATUCTOB CPeHEro 3BeHA)

ba3oBas yueOHas AMCUHUIUIMHA CpeIHEro o0uiero oopa3oBaHusl.
1.3. Tpe6oBanusi K pe3yJibTaTaM OCBOEHHUS TUCHUTLTUHBI

Conepkanne pabouerd mporpammbl 1o ydeOHol aucrumumae C0OO0.01.02 Maremaruka
HAIPABJIEHO HA JOCTUKEHUE CIEAYIOLINX LEIEH:
- obecrieueHne chopMUPOBAHHOCTH MPEJICTABICHUNA O COI[MANIBHBIX, KYJbTYPHBIX U UCTOPUUYECKHUX
(akTOopax CTaHOBJICHUS MATEMATHUKH;
- obecrieueHrue CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AaINTOPUTMHUYECKOTO W  MaTeMaTHYeCKOIo
MBIIUICHHUS,
- obecnieueHre C(HOPMUPOBAHHOCTA YMEHHUH MPHUMEHSTHh IIOJyYCHHBIE 3HAHUS TIPH PEIICHUH
pa3IMYHbIX 33]1a4;
- obecnieueHre c(hOPMUPOBAHHOCTH TMPEICTABICHUI O MaTeMaTHKE KaK 4acTH OOIEYeTI0BEYECKOM
KYJIbTYPbl, YHUBEPCAIbHOM SI3bIKE HAyKH, IO3BOJSIONIEM OINKCHIBATh U HW3YYaTh pealbHbIC
IIPOLIECCHI U SIBJICHUSI.

OcBoenue conepxkanusi ydeOHoit aucruruimabl COQO.01.02 Marematnka obecreynBaet
JOCTUKEHHE 00YUaIOIUMUCS CIEAYIOIIUX PE3YyIbTaTOB:
JIUYHOCHIHBIX:
- c(pOpMHUPOBAHHOCTD IPEACTABICHUI O MaTeMaTHUKE KaK YHHBEPCAIbHOM SI3bIKE HAyKH, CPEJCTBE
MOJIETTMPOBAHUS SBJICHUN U MIPOLECCOB, UAESIX U METOAAX MaTEMaTUKH;
- MOHUMAaHHE 3HAYMMOCTU MaTEeMATHKH JJIsl HAyYHO-TEXHUUYECKOTO Mporpecca, chopMUPOBAHHOCTh
OTHOIIEHHS K MarTeMaTHKe KaK K YacTH OOIIeYeIOBEYECKOW KYJIbTYpPhl 4epe3 3HAKOMCTBO C
HCTOPUEN pa3BUTHUSI MAaTEMATUKH, BOJIIOLIMEN MaTeMaTUUYECKUX UJIEH;
- pa3BUTHE JIOTMYECKOIO MBILIUIEHUS, HPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, aJITOPUTMHUYECKON
KYJIbTYpPbl, KpUTUYHOCTU MBIIIJIEHUSI HA YPOBHE, HEOOXOIMMOM JuIst Oyayliel npogeccuoHanbHON
NS TeNbHOCTH, IS TPOJOHKEHHsI 00pa30BaHus U cCaMOOOPa30BaHMUS;
- OBJIaJICHWE MAaTEMaTUYECKUMH 3HAHUSAMH U YMEHUSIMU, HEOOXOAMMBIMUA B IMOBCETHEBHOM JKU3HH,
TUISL OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYUHbIX JTUCITUTLIAH u TUCIUTLTAH
oO1enpoeCcCHOHAIBHOTO IMKJA, JJIS TOJydeHHUs oOpa3oBaHMs B 00JIACTAX, HE TPEOYIOIMIMX
yri1yOJIeHHON MaTeMaTH4eCcKOi MOATOTOBKH;
- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHCIE caMOOOpa30BaHUIO, HA MPOTSHKEHUN
BCEll JKM3HU; CO3HATEIbHOE OTHOIIEHUE K HETPEephIBHOMY O0Pa30BaHUIO KaK YCJIOBHIO YCIEUIHON
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEILHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM JesTEIbHOCTH;
- TOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeJ0BATENLCKOM, MPOSKTHON U IPYIUX BUJAX NESATEIbHOCTH;
- OTHOIIEHHE K MPOPECCUOHANBHOMN IeATeIbHOCTH KaK BO3MOXXHOCTH y4acTHs B PEIICHUH JTUYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATHHBIX MPOOIIEM;
MemanpeomenmHpix:
- YMEHHUE CaMOCTOSITEIBHO OMNPEACNATh LU JAEATEIbHOCTH M COCTaBISATH IUIAHBI JESATEIbHOCTH;
CaMOCTOSITENIbHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATENIbHOCTD; UCIOIb30BaTh
BCE BO3MOXHBIE PECYpPChl Il JOCTHXKEHHUSI TIOCTaBJIEHHBIX LI€JIed W peanu3aluy IUIAHOB
NEeSATETLHOCTH; BEIOMPATh YCTICIIHBIE CTPATETUN B PA3JIMYHBIX CUTYAIUX;
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- yMEHHE NPOAYKTUBHO OOILATHCSA U B3aUMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM NEATEIbHOCTH,
YUUTHIBATh MO3ULUU JPYTUX YIACTHUKOB JIESTEIBHOCTH, 3 (HEKTUBHO pa3pemiaTh KOHPIUKTHI;
- BIIaJICHUE HaBbIKAMH ITO3HABATEIBHOM, YUeOHO-HCCIEI0BATENBCKON M MPOSKTHON AEATEIbHOCTH,
HaBbIKAMU pa3pelieHusi MmpodsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY
METOJ0B PELICHUS IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB II03HAHUS;
- TOTOBHOCTb M CHOCOOHOCTH K  CaMOCTOATEIbHOW  HMH(OPMAMOHHO-TIO3HABATEIHHOU
NeSITeIbHOCTH, BKIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaluu,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETHPOBATH HWH(POPMAIMIO, TIOJYYAEeMYI0 M3 Pa3IUYHBIX
HMCTOYHUKOB;
- BIQJICHUE S3BIKOBBIMM CPEACTBAMHU: YMEHME SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOYKY
3pEHHUs], UCTIOIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;
- BIIQJICHUE HABBIKAMM TO3HABATEIBHOM pEe(IEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUA M
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, I'PAHUIl CBOECTO 3HAHMS W HE3HAHMS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB ISl UX JOCTHKECHHS;
- IEJICYCTPEMJIEHHOCTh B TIOMCKAX M NPUHATUU PELIEHUH, COOOpa3UTENbHOCTh U HHTYUIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCHPHUHMMATH KpacoTy H
TapMOHHUIO MUDA;
npeomMemmblx:
- c(pOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMAaTHKE KaK YacTM MHUPOBOM KyJIbTYphl M MeECTe
MaTEMaTHKUd B COBPEMEHHOW IIMBWIIM3AIMM, CHOCO0ax OMUCAaHUS SIBICHUN peaJbHOr0 MUpa Ha
MaTE€MaTUYECKOM SI3BIKE;
- cOopMHpPOBAHHOCTh ~ MPEJCTABICHUM O MAaTeMaTHYeCKMX IMOHSATHSIX KaK  BaKHEHIINX
MaTeMaTUYECKUX MOJENSIX, MO3BOJIIOMIMX ONUCHIBATh M M3y4yaTh Pa3HbIE MPOLECCHI U SIBJICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MATEMaTUYECKUX TEOPUH;
- BJIQJICHHE METOJAMM JI0Ka3aTeJIbCTB U AITOPUTMOB PEIICHUS, YMEHUE UX NTPUMEHATH, IIPOBOJIUTH
JIOKa3aTeJIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;
- BIQJICHUE CTAHJAPTHBIMU [PUEMaMU pEUICHUS paAlUMOHAIbHBIX W  HUPPALMOHAIBHBIX,
IIOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUI M HEPABEHCTB, HMX CHUCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPAaMM, B TOM YHCIJE JUIsl ITOMCKA IYTH PEUICHUS U
WUTIOCTPALMY PELICHNS YPAaBHEHUIN U HEPABEHCTB;
- c(pOpMHUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX IMOHSATHSX MAaTEMATHYECKOTO aHAIW3a U UX
CBOWCTBaX, BIQJICHUE YMEHUEM XapaKTepu3oBaTb IOBEJEHHE (DYHKIUI, MCIOIb30BaHUE
ITOJIYYEHHBIX 3HAHUH JIUI ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
- BJIa/ICHUE OCHOBHBIMH TOHATHAMM O IJIOCKUX M HMPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (pUrypax,
UX OCHOBHBIX CBOICTBax; C()OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Nr€OMETpHUYEcKHe (UTyphl Ha
gyepTekax, MOJENAX U B peallbHOM MUPE; IPUMEHEHNE U3YUYEHHBIX CBOMCTB T€OMETPUUYECKUX QUTYD
1 GOpMyII Ui PELIEHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;
- ¢(hOPMUPOBAHHOCTh IMPEJACTABICHUA O Mpoleccax U SBJICHUAX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B PpEalbHOM MHpPE, OCHOBHBIX IIOHATHSAX
3JIEMEHTAPHOW TEOPHUH BEPOSTHOCTEM; YMEHHMIM HAXOAUTh M OLEHWBATh BEPOATHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHWIIMX MPAKTUYECKHX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKH CIIydailHBIX
BEJIMYNH;
- BJIaJICHNE HaBbIKAMHU MCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM MpU PEIIEHUH 3a/ad.
Ilepeuenn popmMupyeMbIX KOMIIETEHIHI
Obwue xomnemenyuu (OK):

OK 01 |BeiOupare crmocoObl pemieHHs] 3aad MpodeccHoHaIbHONW MeSTeNbHOCTH IPUMEHUTENBHO K
[PA3JIMYHBIM KOHTCKCTaM;
OK 02 |Mcronp30BaTh COBPEMEHHBIC CpEJCTBA IOWCKA, aHAJIM3a W MHTEPIpeTanud HHGOpPMaLUH H
MH(pOPMAIIMOHHBIE TEXHOJIOIHH JUTS BBIIOJTHEHUS 33124 TPO()ECCHOHANIBHON e TeIbHOCTH.

OK 03 [InanupoBaTh W peaqn30BLIBATE COOCTBEHHOE NPO(ECCHOHATBHOE W JIMYHOCTHOE Pa3BHUTHE,
peaNpPUHUMATENbCKYIO JAESTENLHOCTh B IpodeccHoHanbHON cdepe, MCIOoIb30BaTh 3HAHUS 10
q)HHaHCOBOﬁ T'PaMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUAX.
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OK 04 DddexTrBHO B3aMMOICHCTBOBATH  Pa0OTaTh B KOJUIEKTUBE U KOMaHJIE.

OK 05 |Ocy1mecTBasATh YCTHYIO U MHCBMEHHYIO KOMMYHHUKAIIUMIO Ha TOCYAapCTBEHHOM si3bIke Poccuiickoit
Denepanyy ¢ yueToM 0COOEHHOCTEHM COLMAIBHOIO M KyJbTYPHOTO KOHTEKCTA.

JIM4HOCTHBIE pe3y/IbTaThl peau3aluH IPOrPpaMMbl BOCIIUTAHUSA

JIMYHOCTHBIE Pe3yJIbTAThI Ko an4ynHoCcTHBIX
peaau3anuy NporpaMMbl BOCITUTAHHS pPe3yJbTaToOB
(Oeckpunmoput) peajau3anuu
NPOrpaMMBbI
BOCIUTAHHS
IIposiBisitoniuii U JEMOHCTPUPYIOLIUN YBaXX€HUE K JIIOAAM TpPyZAd, OCO3HAFOIIMN JIP 4
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiicss K (OpMHPOBAHHIO B CETEBOM cpefie
JMYHOCTHO M MPO(PECCHOHATBHOTO KOHCTPYKTUBHOT'O «IIU(POBOTO CIISIAY.
Oco3HaOMIMI  MPUOPHUTETHYI I[IEHHOCTh JIMYHOCTH  YEJIOBEKA;  YBAXKAIOLIMH JIP 7
COOCTBEHHYIO M UYXYI0 YHHKAJIBHOCTDh B PAa3IMYHBIX CHTYalHsAX, BO BCeX (opMax U
BHUJIaX JICSTEIHHTOCTH.
1.4. KoinyecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBbI JUCHHUIJIMHBI:
MaKCHMaJbHast yueOHast Harpy3ka oOydaromierocsi 84 gaca, B TOM 4uCIIe:
- 00s3aTeNbHOM ayTUTOPHON yueOHOU Harpy3ku oOydatorierocs 78 4acos,
- IPOMEXYTOYHAS aTTecTalus 6 4acos.
2. CTpyKTYypa U coJep:kaHue Y4eOHOH M CUMNINHbI
2.1. O6beM yueOHOI TMCHUNJIMHBI M BUABI Y4eOHOI padoThI
Buj yueOHoi#i padboThl O06bem yacoB 1 cemecTp 2 cemecTp
MaxkcumanbHasi yueoHasi HAarpy3Ka (Bcero) 84 34 50
O0s13aTe/IbHASI AyINTOPHAsI yue0HAast HATpy3Ka (BCero) 78 34 44
B TOM 4YHCIJIC: - - -
JIEKIIMOHHBIE 3aHATHS 46 24 22
MPAKTHYECKUE 3aHATH 32 10 22
IIpome:kyTouHas aTTecTanus (IK3aMeH) - - 6
Apyrue
[Mpomexxyrounas arrectanust B popme (KoHTpOINBHAS DK3aMeH
pabora)
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2.2. TemaTuyeckuii nJjian u cogep:xkanue yuyeonoiu nucuumiaabl CO0O.01.02 MaTemaTuka

. OcpauBaembie
HaumeHoBaHue Coaeprxanue yue0HOT0 MaTepuaJia, O0bem | XapakTepHCTHKA OCHOBHBIX BUJAOB Y4eOHOI 1esITeIbHOCTH > IEMEHTHI
pa3nesoB U TeM NPaKTHYeCKUX pador 4acosB o0yyaromuxcst .
KOMIICeTeH M i
1 2 3 4 5
1 cemecTp
Beenenne Coaepxanne yue0HOro MaTepuaJa: 2 O3HakOMJIEHHE C pOJIbI0 MaTeMaTHMKH B HayKe, TEXHHKE, OK 1-5
MaremaTtika B HayKe, TEXHUKE, 3KOHOMHKE, SKOHOMHUKE, MH(POPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTHICCKOH JIP 4,10
NHGOPMALMOHHBIX TEXHOJOTMAX M IPaKTHYECKOM nesitenpbHOCTH.  O3HaKOMJIGHHME C LEIAMH U 3aJa4aMi
JesrtenbHocTd.  Ilenmm w® 3agauM M3ydyeHUs W3y4YeHHsT MaTeMaTWKu npu ocBoeHun mpodeccuii CIIO wu
MaTeMaTHKH mpu ocBoeHun mnpodeccuir CIIO u cneruansHoctedt CI1O
cnermanbHOcTel CIIO (Jlexmus-Bu3yanm3anyis).
Tema 1. Coaep:xanue yyeOHOro MaTepuaJia: 2 Beimonnenne apudmMeTHdeckux IEHCTBUH Haa UMCIIaMH, OK 1-5
PasButue moustHs | [lensie u palMoOHaNbHbIE 4MCIa. JleHCTBUTENLHEIE coyeTas YCTHbIE M NHUCbMEHHbIE mnpuembl. HaxoxeHue JIP 4,10
0 4ucJie uncia (IIpobaeMuast JeKnys). NpUOIMKEHHBIX ~ 3HAYCHMHM BEJIMYMH M MOTPEIIHOCTEH
IpaKTHYeCKHe 3aHSTHSI 1 BbIMUCIeHHN (aOCOMOTHOW W OTHOCUTENBHOW); CpaBHEHHWE
ApupMeTHdecKHe  IeiCTBHS ~ Hax  dHCIAMH, YHUCIIOBBIX  BBIPAKCHUM. Haxoxnenne ommboOK B
CPABHEHHE YHCIIOBBIX BBIPAKCHUIL. npeoOpa3oBaHUAX U BBIYUCICHHUSIX (OTHOCHUTCS KO BCEM
NYHKTaM IporpamMmsl). O3HaKOMJICHHE C HPOCTEHIINMHU
CBEICHUSIMM O KODHSX  anreOpandyeckux  ypaBHEHHIl,
MOHATHUSAMHU HWCCIIEJIOBAHNS YpaBHEHUH M CHCTEM YpaBHEHMH.
[loBTOpEeHHe 3amucH pelieHus CTaHJApTHBIX YPaBHEHUH,
NpUEMOB TpeoOpa3oBaHUs YpaBHEHMH Uil CBEACHUS K
CTaH/JaPTHOMY YpaBHEHHIO.
Tema 2. Copaepxanne yueOHOT0 MaTepuaJa: 4 O3HakOMJIEHHE C MOHSATHEM KOpHS N-i CTENEeHH, CBOWCTBAMHU OK 1-5
Kophuy, crenienu 1 | Kopau n crenenn. KopHu HaTypanbHOM CTENEHH W3 paguKanoB u npaBuiIaMu CpaBHEHUA KOpHEH. JIP 4,10
norapudmpl qucia U ux cpoiictBa. CTENCHH € PAllMOHATBHBIMU DopMyIHpPOBAHUE ONPENECICHHUS] KOPHSI U CBOMCTB KOpHEH.
HOKa3aTe/sIMH, KX CBOFICTBA. CTeHeHHv ¢ Beluucnenne W cpaBHeHWe KopHei. [IpeoOpazoBanue
ACHCTBHTCIBHBIMH ToKa3aTC/IAMH. Ceoiictsa YHCIIOBBIX M OyKBEHHBIX BBIPAKEHUH, COACPIKAIUX PaIUKATIBL.
CTETEHHU C IEHCTBUTEIBHBIM MIOKA3aTEIEM. PellienHe HPpAIMOHATSHBIX YPABHCHH,
Jlorapu¢m.  Jlorapupm  umcaa.  OcHOBHOe .
norapudMHEUecKoe  TOXKAECTBO.  JlecATHUHbE W O3HakOMJIEHHE C TIOHATHEM CTENEeHH C JIeHCTBUTEIHHBIM
HaTypajbHble Jjorapudmel. IlpaBuia JeHWCTBU ¢ TTOKa3aTe/IeM.
norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 3anuceIBaHUE KOPHS N- CTENEHH B BUJE CTEIICHH C APOOHBIM
IIpeoGpa3oBanue ajreGpanvyecKux BbIPAKEHUH. nokaszareneM H  HaoOopoT. DopmynupoBaHHE CBOMHCTB
[IpeobpazoBanne paryoHATLHBIX, HUPPAITHOHATHEHBIX crernieHed.  BbluucieHuWe  CTENeHedl ¢ pallMOHAJIbHBIM
CTCICHHBIX, TIOKAa3aTC/IbHBIX 1 norapuPMUICCKUX nokaszareneM, cpaBHeHHe  cremneHeidl.  IIpeoOpa3oBanue
BBIPAXKCHHUM. YHUCJIOBBIX U OYKBEHHBIX BBIPOKCHHH, COIEPKALINX CTEIEHH,
IpUMEHSAST CBOWCTBA. PellleHue IOKa3aTeNbHbIX YPaBHEHUM.




IIpakTHYecKue 3aHATHS

Briunciienne u cpaBHEHME KOpHEW. BrimonHeHue
pacyeToB ¢ paauKanaMmu. PerieHue uppaunoHalIbHbIX
ypaBHeHU. HaxoxneHue 3HaueHHI CTEeNeHEH C
palruoHaIbHBIMU [IOKa3aTeIMH. CpaBHeHue
CTETICHEH. [IpeobpazoBanus BBIPAKEHU,
coJiepKallluX CTemneHd. PelleHne moKazaTenbHbIX
ypaBHeHuil. Pemenne npukiaaHbIx 3a1ad.

Haxoxnenue 3HAYEHUN morapudma o
MIPOM3BOJIBHOMY OCHOBaHHUIO. Ilepexon oT onxHOro
OCHOBaHHA K ApPyromy. Brruucnenue u CpaBHCHUEC
norapu(MoB. JlorapudmupoBanue u
MOTEHIIUPOBaHUE  BhIpakeHWH.  llpubmmxeHHbIE
BBIYUCICHUA u peUICHUA IMPUKIIAAHBIX 3aaa4.
Pemenwne norapupMudecknx ypaBHEHUN

Haxoxxgenue 3HadeHuit Jorapudma 1O NPOU3BOIBLHOMY
ocHoBaHMIO. llepexom OT OAHOTO OCHOBaHHA K JPYTOMY.
Brruucnenue u cpaBHeHue norapudmos. JlorapupmupoBanue
u MOTEHLUPOBAaHHUE BBIPAKEHUM. Brmmonnenue
MpeoOpa3oBaHUil  BBIpaXEHWH, NpUMeHeHne  (opMyd,
CBSI3aHHBIX CO CBOHCTBAMH CTelleHEH W  JIorapuQMOB.
Onpenenenue obnacTtu JOTTYCTUMBIX 3HAYCHUI
morapu()MHYIECKOTO BBIpaKeHUs. Pemenne morapudmmuaeckux
ypaBHeHu. Mcronb30Banne CBOWCTB (YYHKITHH JITsI CPaBHEHHS
3HAYEHUH cTeneHer u norapudmoB. PernreHne mokasaTenbHBIX
U JIorapu(PMHUUYSCKUX YPaBHCHHUI M HEPABEHCTB 110 M3BECTHBIM
aNrOpUTMAaM.

[MoctpoeHne rTpadMKOB CTENCHHBIX U JOrapupMUYECKUX
GyHKIMI

Tema 3.
IIpsimble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

B3aumHOe  pacmonoxeHHe ~IBYX INpSAMBIX B
npoctpancTBe.  IlapamnenbHocTs  mpsiMOM
IJTIOCKOCTH. [TapannensHOCTH IJIOCKOCTEH.
ITepnenaAuKyJISIpPHOCT NPSIMOM U IUNIOCKOCTH.
[lepnieHaUKyIAp M HAKJIOHHASA. YTOJ MEXAY MPSIMOU
U IUIOCKOCTBIO. JIByrpaHHBIA Yroyl. YTon MexAy
IIJIOCKOCTSIMM. [leprnenANKyISIPHOCTD JIBYX
mwiockocte.  ['eomeTpuueckue  mpeoOpa3zoBaHUs
MIPOCTPAHCTBA: MapaJJIEIbHBIA IEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH. [TapannensHoe
npoekTupoBanue. M3o0paxeHrne mpoCTPaHCTBEHHBIX

¢uryp

l'[paRaneCKne 3AHATHUSA

[TapannensHOCTh MpPSIMOM M MIIOCKOCTH. B3anmHoe
pacroyioKeHUe MNpPSAMBIX B MPOCTPAHCTBE, Yroid
MEXIy MpsaMbiMH. [lepneHaukynsp W HakJIOHHAs.
Pemenne 3amay Ha MpUMEHEHUE IO TEOPEMBI O TPEX
MEPIEHINKYIIApax

®opMyIMpOBKa W TNPUBEACHHE JOKa3aTElIbCTB IPU3HAKOB
B3aMMHOTO  pacHoiOXKeHHs  MPAMBIX M IJIOCKOCTEM.
Pacno3sHaBaHMe Ha yepTeXax U MOJENIX PA3IMYHBIX CIy4YacB
B3aMMHOTO  paclolOKEeHHUs  TPSAMBIX UM IUIOCKOCTEH,
apryMEHTUPOBAHME CBOMX cyxacHuil. dopmynupoBaHue
ONpeAeNeHN, MNPHU3HAKOB U CBOWCTB MNapauIeIbHBIX U
MEPNEHIUKYISPHBIX IUIOCKOCTEH, ABYIPAaHHBIX W JHMHEWHBIX
yraoB. BrINoOMHEHHE MOCTPOEHHUS YTIIIOB MEXAY NPSMBIMH,
MPSIMOM U IJIOCKOCTBIO, MEXY IJIOCKOCTSAMHM IO OMMCAaHUIO U
pacro3HaBaHHE UX Ha MOZETAX.

IIpumeHeHne pU3HAKOB U CBOMCTB PACIIOJIOKEHHUS MPSIMBIX U
TUIOCKOCTEW MpH pelieHun 3anad. M3o0paxeHne Ha puCyHKax
U KOHCTPYMPOBAaHHE Ha MOJEISIX NEPHEHAMKYISIPOB U
HaKJIOHHBIX K  IJIOCKOCTH, TPAMBIX, IapalielbHBIX
TUIOCKOCTEW, YIJIOB MEXIy TMPsAMOH U IUIOCKOCTBIO U
000CHOBaHHUE MTOCTPOCHHUSI.

Pemenne 3amad Ha BBIYMCIEHHE I€OMETPUUYECKUX BEITUYHH.
OnucslBaHNE paccTOSHUA OT TOYKHU JI0 IUIOCKOCTH, OT IPSAMOM
bi (6] IUIOCKOCTH, MEXY IJIOCKOCTSIMH, MEXIy
CKpEIIMBAIOIIUMUCS  NPSIMBIMH, MEXAY IMPOU3BOJIBHBIMU
¢urypamu B mpoctpancTBe. @opMyIHpOBaHUE U JTOKa3bIBAaHHE
OCHOBHBIX TEOPEM O PAaCCTOSHHUAX(TEOpPEM CYIIECTBOBAHUS,
cBoiicTBa).lM300paskeHne Ha YepTexax ¥ MOJEISIX PACCTOSHUS
u_ o0ocHOBaHME CBOMX cyxkieHud. OmnpeneneHue

OK 1-5
JIP 4,10




BBIUMCIIEHUE PACCTOSHUM B TpocTpaHcTBe. [IpumeHeHue
dbopMysT W TeopeM TIUIAHUMETPUHU [UIsl PEIICHUS 3ajad.
O3HakOMJICHHE C TIOHSATHEM MapajuieTbHOTO MPOSKTUPOBAHUS
u ero CpolictBamu. [IpuMeHeHne Teopuu s 0OOCHOBaHUS
MOCTPOEHUMN U BBIYUCIICHUH.

ApryMEHTUpPOBaHUE  CBOMX  CYXJEHHH O  B3aUMHOM
PacToI0KEeHUH TPOCTPAHCTBEHHBIX (QUTYD

Tema 4. Copaepxanne yueOHOr0 MaTepHaJa Wzyuyenne mnpaBuia KOMOMHATOPUKM M MPUMEHEHUE IIPH OK 1-5
Kombunaropuka | OCHOBHbIC MOHATHS KOMOMHATOPUKH. 3ama4yd Ha peleHnd KOMOMHATOPHBIX 3aaay. PereHne KOMOMHATOPHBIX JIP 4, 10
MOJCYET YMCIa  pPa3MEIICHUH, MEePecTaHOBOK, 3ajady  MeToNOM Imepebopa M IO MPaBUIYy YMHOXKEHHS.
couetanuid. Pemenne 3amay Ha mepeOOp BapHaHTOB. O3HakoMIIeHHE c MOHITHAMHA KOMOMHATOPUKH:
®opmyna 6uHoma HeroToHa. pa3sMelLICHUsAMY, COUYETAHUSAMH, MepecTaHOBKaMHU u
CgoiicTBa OMHOMUHAJILHBIX KO3 QUITUCHTOB. (hopMynaMu IS KX BBIYUCIICHISL.
Tpeyronpauk [lackans (Jlexmusi-quanor). OOpsicHeHHE W TOpuUMEHEHHEe (OpPMYyNT Ui BBIYUCICHUSA
IIpakTnyecKkue 3aHATHS pasMelleHni, MEePecTaHOBOK M COYETAaHWH MPH PEHICHUH
Wctopust pasButusi koMOuHaTtopuku. [lpaBumia 3agad. O3HakomileHre ¢ OnHOMOM HbIOTOHA M TPEyroJIbHUKOM
KOMOHMHATOPHUKH. PerieHrne KoOMOMHATOPHBIX 33134 ITackans. PemmeHuwe NpakTHYECKHX 3alad C HMCIOJIb30BAHUEM
Pasmemenus, couetaHusi U mNepecTaHOBKH. buHOM TIOHATHH U IPaBUJI KOMOMHATOPUKH
Herotona u tpeyronsnuk Iackans (Koioksuym)
Tema 5. Coaepxanne yueOHOr0 MaTepHuaJia O3HakOMJIEHHE C TOHSTHEM BekTopa. M3yueHue nekapToBOM OK 1-5
Koopnunater n [IpsmoyronpHas (mekapToBa) cUcTeMa KOOpAMHAT B CHUCTEMBl KOOpPIMHAT B MPOCTPAHCTBE, IOCTPOCHHE IIO JIP 4, 10
BEKTOPHI npoctpancTBe. DopMysa pacCTOSHUSA MEXKAY ABYMS 3aJJaHHBIM KOOPJMHATaM TOYEK M IUIOCKOCTEH, HaXOXKICHUE

TOUKaMH. YpaBHeHUs cepsl,

Bekropel. Mogayne BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yncino. Pa3mojkeHue BEKTOpa MO HAIPABICHUSM.
VYron mexnay asyms Bektopamu. IIpoekuust Bekropa
Ha ock. KoopauHatel BekTopa. CkamsipHOE
MIPOU3BEICHUE BEKTOPOB.

Hcnons3oBaHue KOOpPAMHAT W BEKTOPOB  IpHU
pELIEHUU MaTEMaTUYECKUX U IPUKIAIHBIX 3a/1a4.

IIpakTHYecKue 3aHATHS

[Ipu3HaKu B3aMMHOTO PACIIOJIOKEHUS MPSAMBIX. YTOJI
MEXIy NPSMbIMU. B3anMHOE pacnosioxkeHHUe MpsSIMbIX
n mnockocteil. Ilepnenaukynsp M HakJIOHHas K
IUIOCKOCTH. YTOJI MEXIY HpSIMOH M IUIOCKOCTBIO.
TeopeMbl O B3aUMHOM PACIOJOXXEHHU NPSIMOH H
IUIOCKOCTH. TeopemMa O Tpex MNEepHeHANKYIApax.
IIpusHaku W CBOMCTBa  MApaUIETIBHBIX  H

KOOpAMHAT To4deK. HaxokJeHne ypaBHEHMH OKpY>KHOCTH,
chepbl, TMJIOCKOCTH. BbIUHMCIEHHWE PACCTOSHHNA  MEXKIY
TOYKAMH.

N3yyeHue CBOMCTB BEKTOPHBIX BEIUYHH, ITPABUI PA3IOKECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUII HAXOXKACHUS
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, NPABUI JACHCTBUH C
BEKTOPAMH, 3aJJaHHBIMHU KoopauHaTaMmu. [IpuMeHenune teopun
IIPU PELIEHUH 3a7]a4 Ha JEHCTBUS C BEKTOpaMH.

N3ydeHne ckamasipHOTO MpPOM3BEACHHS BEKTOPOB, BEKTOPHOTO
YpaBHEHUS MpPSMOM M IUIOCKOCTH. [IpumeHeHHMe Teopuu mpu
pellieHnH 3ajJlad Ha JEUCTBUA C BEKTOpAMH, KOOPJAMHATHBIN
METOJl, NPUMEHEHHE BEKTOPOB JUISI BBIUYKCIECHUS BEJIUYUH
YIJI0B M paccTosHui. O3HAaKOMIIEHHE C JI0Ka3aTelbCTBAMHU
TEOPEM CTEPEOMETPUN O B3aUMHOM PACIIOJIOKEHHUH IIPSIMBIX U
IIJIOCKOCTEN € UCII0JIb30BAHUEM BEKTOPOB
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NEePHNEHANKYISIPHBIX IUIOCKOocTed. PacctosHue ot
TOYKH JI0 IDIOCKOCTH, OT MPSMON [0 IUTOCKOCTH,
paccTosiHue MEXIY MJIOCKOCTSAMH, MEXIY
CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXKITY
MIPOM3BOIBHBIMH (PUTypaMH B IPOCTPAHCTBE.

ITapannensHoe TNPOEKTUPOBAHME W €ro CBOMCTBA.

Bektoper. [elictBus ¢ Bekropamu. JlekaproBa
CUCTEMA KOOPJAMHAT B IPOCTPAHCTBE.

YpaBHEHHE  OKpPYXXHOCTH, c(epsl, IUIOCKOCTH.
Paccrosnne wMexny  Toukamu.  JledictBus  C

BEKTOpPaMH, 3aJaHHbIMH KoopauHaTtamu. CkajsipHOe
MIPOM3BEJIEHUE BEKTOPOB. BekTopHOE YypaBHEHHE
IpsAMOM U IIIOCKOCTU. MICIoyIb30BaHUE BEKTOPOB IIPH
JOKa3aTeIIbCTBE TEOPEM

CTEPEOMETPHH.

Tema 6. Coaep:xanue y4eOHOro MaTepuaJia 4 W3ydeHne paanaHHOro METOJa U3MEPEHMS YIJIOB BPALICHUs U OK 1-5
OCHOBBI Pagnannas mepa yrna. BpamartenbHoe ABUKEHHE. WX CBSI3U C TpajycHor Mepoi. M300paxeHue yriioB BpalleHUs JIP 4,10
TpuroHoMeTpud | CuHyC, KOCHUHYC, TaHI'€HC U KOTAaHI€HC 4Yucia. Ha OKpPY)XHOCTH, COOTHECEHHWE BEeIMYMHBI yIiIa C €ro
@®opMynbl  npuBeneHus. DoOpMynbl  CIOKEHUA. PaCIIOJIOKEHUEM. dopMynupoBaHHE onpeaeneHui
@opmynsl  yaBoenusa. [IpeoOpasoBaHue CyMMBbI TPUTOHOMETPUYECKUX (GYHKUUH [UIs  YIJIOB TOBOPOTa U
TPUTOHOMETPUYECKUX (QYHKIMA B MPOU3BEJCHUE W OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYrOJbHUKA M OObSICHEHUE
IPOU3BEJICHUS B CYMMY X B3aMMOCBSI3H. IIpumenenune OCHOBHBIX
IpakTHyecKkne 3aHATHS 3 TPUTOHOMETPUYECKUX TOXKAECTB Ul BBIYHACICHHS 3HAYCHHUH
OcHOBHBIE TPUTOHOMETPUUECKHE TOXIIECTBA, TPUTOHOMETPUYECKUX (PYHKIMI MO OAHOHN u3 HUX. M3ydeHue
(GopMynbl  CIOXKEHHUS, yABOEHHs, NPeoOpasoBaHUe OCHOBHBIX (OPMYJI TPUTOHOMETpHH: (OPMYIBI CIOXKCHUS,
CyMMBI TPUTOHOMETPUIECKHUX yHKUMH B YIBOEHHUS, IpeoOpa3oBaHUsl CYMMBI TPUTOHOMETPHUYECKHX
NPOM3BE/ICHUE,  MPEOOPAZOBAHME  TPOHM3BE/ICHUS (GyHKIMH B MpPOW3BEICHHE W TPOM3BEACHHUS B CYyMMY WU
TDHFOH;)MeTpI/IHeCKI/IX ¢ynkuuii B cymmy (Mo3roBoit NpHMEHEHHE rpH BEIHCIICHUMI SHAYCHILSI
E;ZES;’M KOHTpONbHAS paGoTa 32 1 cemecTp TPATOHOMETPHMECKOrO  BBIDAXEHMA M YNPOLICHHS  €ro.
O3HakOMJIEHHE CO CBOMCTBaMH CHMMETPUM TOYEK Ha
€IMHUYHOW OKPYXHOCTH M TPUMEHEHWe WX /IS BBIBOJA
(dhopMyn npuBeeHUS
2 cemecTp
IIponosrxkenne Coaepxanne yueOHOr0 MaTepHaJia 3 Pemienne mo ¢QopMynaMm M TPUTOHOMETPHYECKOMY KpYTY OK 1-5
Tema 6. IIpocreiiiie  TPUTOHOMETPUYECKUE  ypaBHEHMS. MIPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHEHUU. IIpumeHeHue JIP 4,10
OcHOBBI [Ipocreiimme TpUroHOMETpUYECKUE HEPABEHCTBA. o0mMX METOJOB peIIeHHs YypaBHEHUH (NpHUBEICHHE K
TpuronoMerpun | ObpaTHbIe TPUTOHOMETPUUECKUE GbyHKIUH. JUHEMHOMY,  KBaJpaTHOMY, METOJl  pa3loXEeHHd  Ha
ApKCUHYC, apKKOCHWHYyC, apkTtanreHc (Jlexmus- MHOXXHTENW,  3aMEHbl  NEepPEeMEHHOW) TpH  pelIeHHuH

BH3YaJIH3aIHs).

TPUTOHOMETPUUYECKUX YPABHEHUH.
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I[IpakTHYecKue 3aHATHS

[Ipocreiiliie TPUTOHOMETPUYECKHE YpaBHEHUS U

YMeHne oTMedarb Ha Kpyre peleHHs MpOCTEHIINX
TPUTOHOMETPUYECKUX HepaBeHCTB O3HAKOMJICHUE C MOHATUEM

HEpaBEeHCTBA. 00paTHBIX TPUTOHOMETPUUECKUX (DYHKITUH.
OOpatHbie TPUTOHOMETPUUYECKUE (GyHKIHMH; Nzyuenue onpeeacHui apKCHHYCa, apKKOCHHYCa,
ApKCHHYC, apKKOCHHYC, apKTaHT€HC apKTaHreHca 4mcia, (GpopMmynnpoBaHHE HX, H300paKeHHE Ha
eIMHUYHOW OKPYXHOCTH, TPUMEHEHHE TIpH PEIICHUH
YpaBHEHUI
Tema 7. Copaeprxanue yuedOHOro MaTepuasia 3 O3HakoMJIeHHEe C  TOHATHEM rpadmuka, oOmpeneneHne OK 1-5
DyHKIMU 1 Oynknun (Jlekrus-auanor). O0JacTh ONpeaeIcHHS IPUHAUICKHOCTH TOYKH rpaduky dyHkuuu. OnpenesncHue mno JIP 4, 10
rpadukn ¥ MHOXKECTBO 3HAUeHMH; Tpauk (yHKIHUH, ¢opMyne mpocTedmield 3aBUCUMOCTH, BHIa ee Tpaduka.
nocrpoeHre  TrpapukoB  (DYHKIMH,  3aJaHHBIX Bripaxkenue mo ¢opmyne omHOI mepeMeHHOH depe3 apyTHe.
pasauunbiMH - criocoOamu.  CpoiicTBa  (PyHKIMH. O3HakOMJICHHE C onpefesicHueM (yHKIMH, (opMyIMpoBaHue
MOHOTOHHOCTbD, YeTHOCTb, HEYeTHOCTb, ero. Haxoxnenue obiactu onpeaeneHus U 001acTH 3HaUSHUH
OIrpaHUYCHHOCTbD, NCPHOANIHOCTb. HpOMe)KYTKI/I (l)yHKLII/II/I. O3HaKOMJICHHUE C npumMepamMmu Q)yHKHHOHaJ'ILHBIX
BO3pacTaHuMsi M yObIBaHWs, HauboOjblIee U 3aBHCHMOCTEH B pEalbHBIX IpoIeccax M3  CMEKHBIX
HaWMCHBIIICE 3HAUYCHUS, TOYKU SKCTpEMyMa. mpeaAMETOB. O3HaKoOMIICHHE C JOKa3aTCJIbHBIMU
I'paduueckast MHTEPIIPETALH. ITpumepsI PacCyXIICHUSIMH  HEKOTOpPBIX  CBOMCTB  JUHEHHOM U
(YHKIMOHANBHBIX ~ 3aBHCHMOCTEH B  pealbHBIX KBAAPaTMYHOM  (YHKIMH,  IPOBEJECHME  MCCJIEIOBAHHS
IpoLECcax U SABJIEHUAX. ApUPMETHUECKHE ONEPAIIUN JIMHEWHOM,  KYCOYHO-JIMHEHHOH,  IpOOHO-TMHEHHOW W
HaJ| QYHKIUSAMH. KBaJpaTUYHOH  (YHKOMH, TOCTpOCHHWE WX  TrpadUKOB.
Crnoxnast ¢pyHknmsa (komnosunus). [IpeoOpazoBanus [loctpoenne u urenue rpadukoB ¢(ynkiuii. VccnenoBanue
rpaq)m(og (Hp06neMHa;1 nekuus). [lapaiienbHbiii (byHKupH/I. O3HaKOMJICHHE C TIOHSTHEM TapMOHUYECKUX
HEPEHOC, CUMMETPHSI OTHOCUTEIILHO OCEH KOOPAUHAT KojieOaHUM M NpuMepaMyd TapMOHUYECKHX KojeOaHuil s
U CHMMETpPHUS OTHOCUTEIBHO Hadajga KOOpJMHAT, OIMIMCAaHUs IMTPOUCCCOB B (1)I/I3I/IKC U Apyrux 0o0JIacTAX 3HAHUSL.
CHMMETpPHSI OTHOCHTENBHO TpAMOH Yy = X, O3HakOMJICHHE C TIOHSATHEM pa3pbIBHOM TEpHUOIUIECKON
PACTsHKEHHE U CHKATUE BIOJb OCEH KOOPAUHAT ¢dyHKIMH, GOPMYJIUPOBAHUE CBOWCTB TAHI'CHCA W KOTAHTCHCA,
TpakTHYecKHe 3aHATHS 4 nmoctpoeHne ux rpadukoB. llpumeHeHune cBoWcTB (pyHKIWI

[Ipumepsl 3aBuUCHMOCTEH MEXIy HNEPEMEHHBIMH B
peambHBIX TMpoleccax M3 CMEKHBIX IPEJMETOB
(KommokBuym). OmnpeneneHue (DYHKITHH,
Iloctpoenne wu ureHue rpaduKoB  (QYyHKIMH.
Uccnenoanme ¢yakmuu. CBoicTBa JTUHEHHOM,
KBaJpaTUYHOH, KYCOYHO-TMHEHHOH H  JpoOHO-
JINHEHHOMN (hyHKIHIHA. Henpeprisable 51
nepuoanueckue QyHkuun. CBoiictBa W Trpaduku
CHHyca, KOCHHyCa, TaHIeHca W KOTaHI'CHCa.
Obpatnple Qynkuun u ux rpaduku. OOpaTHbIE
TpuroHometpuieckue ¢ynkuuu. IlpeoGpazoBanus
rpaduka ¢yHKuH. [apMoHHMYECKHE KojeOaHus.
[IpuknanHble 3a1a4H.

JUIA CpPaBHEHHUS! 3HAYCHUH TPUTOHOMETPHUECKHX (PyHKIMH,
pElIeHns] TPUTOHOMETPHUECKUX YPaBHEHUH.
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Tema 8.
MHororpaHHUKH U
KpyTJIble Tena

Conep:xanue y4eOHOro MaTepuaJia

Bepuunsl, pebpa, rpanun MHororpaHHuka. [Ipusma.
IIpsmas u naknonnas npusma. I[lpaBunbHas mpusma.
[Mapanmnenenumnen. Kyo6.

IImpamupa. IlpaBunbHas nupampza. Y cCedeHHas
mupamuga (Jlekmus-muanor). Terpasap. Cummerpun
B KyOe, B TapaJuleJennIie/ie, B Mpu3Me U MHUPaMU/Ie.
Ceuenus Ky0a, MPU3MBI u MUPAMHUIBL.
[IpencraBneHnne o0 TPaBWIHHBIX MHOTOTPAHHUKAX
(Tetpasmpe, KkyOe, OKTa»’ape, JOAEKadaApe H
nukocadape). Lunuuap u koHyc. YcedeHHBIH KOHYC.
OcHoBaHHE, BBICOTA, OOKOBas  IOBEPXHOCTD,
oOpa3yromiasi, pasBeprka. OceBble CeUeHUS W
CeueHHs, MapaulebHbIe OCHOBAHHIO.

Hlap u cepa, nx ceuenunsi. KacarenpHas MIOCKOCTb
K ctepe. OO6veM u ero m3Mepenue. MHTerpanpHas
¢dbopmyna obvema. Dopmymnel obbemMa  Kyo0a,
MIPSIMOYTOJIBHOTO napauleJIenuIena, MIPU3MBL,
nuuHapa (IpodaemMHast aeKIus).

®opmynsl 00beMa mHpaMuIbl U KOHyca. DopMyrbl
IUIOINAAM TOBEPXHOCTEW MWIMHApPAa W KOHYca.
dopmynel 00beMa I1apa 1 mwionaau chepsl

IIpakTHYecKkue 3aHATHUS

[MTocTpoenne U300paKeHUH MHOTOTPaHHUKOB
(Mogrogot#i mTypm)

Pemenne 3amau  Ha  BBIYMCICHHME  ILIOIIAjCH
MOBEPXHOCTE W 00BEMOB  MHOTOTPAHHHKOB.

Brruncnenwue miomiaeit 1 00beMOB TEN BpaleHus

Onucanne M XapakTepUCTHKa  PAa3JWYHBIX  BHJOB
MHOTOTPAHHUKOB, IEPEYUCIEHUE HX JJIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOTPAaHHHKOB M BBHIMOJIHEHHE TOCTPOCHHUS
Ha M300paKEHUSIX ¥ MOJENSIX MHOTOTPAaHHHUKOB. Bhruncienue
JUHEVHBIX JJIEMEHTOB M YIIOB B IPOCTPAHCTBEHHBIX
KOH(QUIypauusiX, apryMEHTHPOBAaHHE CBOMX  CY)KICHHH.
XapakTepucTHKa © H300pakeHHE CEYCHUS, BBIYHCICHUE
moniaaeil mosepxHocteil. IlocTpoeHune mpocTenmmnx ceueHuit
Ky0a, npusMmsl, nupamunsl. [Ipumenenne ¢akToB U CBEAECHUH
3 IiaHuMeTpud. O3HAaKOMJIEHHME C BUIAaMH CHUMMETpPUH B
MPOCTpPaHCTBE, (POPMYITHpPOBAHWE OIpPENEICHH W CBOWCTB.
XapakTepHucTHKa CUMMETPUHI TeN BpalleHHs 51
MHOI'OIPaHHUKOB. lIprMeHEHHE CBOMCTB CUMMETPUM IIPH
pemenny 3aaa4. Vcnonb3oBanre mpruoOpeTEHHBIX 3HAHUH TS
UCCIEOBAHAA M  MOJCIUPOBAaHUS  HECIOXKHBIX  3a]ad.
N300pakeHre OCHOBHBIX MHOTOIPAaHHUKOB U BBIIOJIHEHHUE
PUCYHKOB

Mo ycnoBusIM 3a1a4. O3HaKOMJIEHHE ¢ BHJIaMU TeJl BpallleHus,
(dhopMynupoBaHue Ux onpeeneHuil u CBOICTB.
®opMyIMpOBaHUE TEOPEM O CEYEHHWHU MIapa IIOCKOCTHIO U
TUTOCKOCTH, KacaTelbHOM K cdepe.

XapakTepucTHKa M HM300pakeHHE Tel BpalleHWs, uXx
pa3BepTKH, ceueHus. Pemenue 3aa4 Ha MOCTPOCHUE CEYEHUH,
BBIYMCIIEHUE  JIIMH, pacCTOSHWM,  YIJVIOB,  ILUIOMIAJACH.
IIpoBenenne noka3aTeIbHBIX paccyKIeHUI

MIpHU pelIeHuH 3aaad. [I[pumeHeHne CBOMCTB CUMMETpUU TpHU
pelieHny 3ajad Ha Teja BpallleHHWs, KOMOWHAIMIO Tell.
N3o0paxkeHne OCHOBHBIX KpPYIJIBIX Tel W  BBIIOJIHEHHUE
PHUCYHKa I10 yCIOBHIO 3aJaud. Pemenne 3a1a4 Ha BEIYHCICHHAE

IJI0Ianei IJIOCKUX ¢buryp c [IPUMEHEHUEM
COOTBETCTBYIOMIMX (GOpMynT H (aKTOB W3 TUIAHUMETPHUHU.
Nzydenune TEOpeEM 0 BBIYHCIIEHUN 00BEMOB

MPOCTPAHCTBEHHBIX TEJ, pELICHHE 337ad Ha IPUMEHEHUE
¢dopMmyn BeMHCICHUST 00BeMOB. U3yuenwe Qopmyn s
BBIUMCJIEHN IIJIOIIA/IeH TOBEPXHOCTEH MHOTOTPAHHUKOB U Tel
BpaieHus. O3HaKOMJIEHHME C METOAOM BBIUMCIIECHHUS IIOLIaaN
NMoBepxXHOCTH cdepbl. PemeHne 3agady  Ha BBIYHCICHUE
TUIOIIA/Ie TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

OK 1-5
JIP 4, 10
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Tema 9. Copaepxanne yueOHOr0 MaTepHaJia 3 O3HakOMJIEHHE C MOHSITHEM YHCIOBOM IMOCIEN0BATENBHOCTH, OK 1-5
Hauama CnocoObl  3aJaHUMsAg W CBOMCTBA  YHCJIOBBIX cnocobdaMu €€ 3aJaHMs, BBIUMCIEHHSIMHA €€  YJICHOB. JIP 4, 10
MaTEMAaTHYECKOro | mocienoBarensHocTel (JIeKmus-Bu3yanu3anms). O3HakoMJICHHE C BBIYMCIIEHHEM CYMMBI OECKOHEYHOTO
aHanu3a CymmupoBaHHe TMOceA0BaTeNbHOCTEH. beckoHeuHo YHCIIOBOTO Psijia HA IPUMEPE BBIYMCICHUSI CYMMbI OECKOHEYHO
yOBIBaoIas TreoMEeTpHUYecKas Iporpeccusi u  ee yOBIBaro1Iel reomeTpuyueckoil nporpeccuu. Pemenne 3anad Ha
cymma. lloHarme o mnpomsBogHOW (yHKIUH, ee npuMeHeHue (opMynbl CyMMbl OECKOHEYHO YObIBAaroILIEH
reoMeTprUYecKiii U (PU3NYecKuil CMBICI. YpaBHEHHE reoMeTpuyeckod mporpeccud. O3HaKOMIIEHHE C MOHATHEM
KacaTenbHOH K rpaduky ¢ynkuuu. [IpousBomHbie npousBofgHoi.  M3yuenne u  (QopMynMpoBaHHE €€
CYMMBI, pa3HOCTH, MEXaHMYECKOTO M TIEOMETPUYECKOr0 CMBICHIA, H3Yy4EHHE
MpoM3BEeHNs, YacTHbIe. [Ipon3BOJHBIE OCHOBHBIX alropuT™Ma  BBIYUCIEHUS  TPOM3BOJHOM Ha  IpUMepe
3JIeMEHTapHBIX (hyHKIUH. [Ipumenenue BBIUMCJICHUS  MTHOBEHHOM  CKOPOCTM M YIJIOBOTO
MPOM3BOJHOM K  HMCCIENOBAaHMIO (DYHKOMA U K03(hdHULUEHTa KacaTEIbHOM.
moctpoeHnto rpadukoB  (Jleknusa-Buzyammzamus). CocraBieHne ypaBHEHHUS KacaTelbHOM B o00meM BHIE.
[Ipumepsl  UCHONB30BaHMA  MPOU3BOAHOM I VYcBoenue MIPaBUII mddepeHInpoBaHus, TaOITHUIIBI
HaXOKACHUSI HAWIYYLIETO PELICHHS B MPHUKIAJHBIX NPOM3BOJAHBIX 3JEMEHTAPHBIX (YHKUWH, NPUMEHEHHE UL
3agavax. Bropas mpousBomHas, ee reOMeTpUYECKUi IuddepeHInpoBaHus
u (usznveckuit cmbich. HaxoxaeHne cKopocTH st GyHKLMH, cocTaBieHMsI YpaBHEHHs KacaTelbHOW. V3yuenue
npoliecca, 3aJJaHHOro (OPMYJIOH U rpad)uKOM. TEOpeM O CBS3M CBOMCTB (YHKIMH ¥ NPOU3BOJTHOMH,
IMpakTHYECKHE 3aHATHS 4 ¢dopmynupoBka ux. [IpoBemeHue ¢ MOMOIIBIO MPOU3BOIHOM
YucioBasg IOCJIEI0BATEIIbHOCTD, CITOCOOBI ee HCCIICA0BAHUA (bYHKHI/II/I, 33[13HH01>1 q)OpMyHOﬁ. YcranosieHue
3aJaHusl, BRIYMCIICHUS YJICHOB IOCJICAOBATCIIBHOCTH. CBSI3M CBOWCTB (DyHKIMM W NPOU3BOJHON MO MX rpadukam.
IIpenen MOCJIEA0BATEIBLHOCTH. beckoneuno [lpumeHenne  TPOM3BOAHOW  JUISL  PElIeHHMs 3a1a4  Ha
y6},1Ba}()1]_[a;{ reoMeTprUYeCcKas mporpeccus. HaXO0XJICHHUC HaI/I60J'II>IIIeFO, HAMMCHBIICI'O 3HAYCHHUA H Ha
IIpousBonHas: MEXaHMYECKHA M TI'€OMETPUYECKHU HaXO0XACHUEC SKCTpEMyMa.
cmbict  mpousBoaHoil (KommokBuywm). YpaBHeHue
KacaTenbHOH B obOmiem Buze. llpaBuna u dopmysst
mupdepeHIMpoBaHus,  Ta0nWIa  MPOWU3BOIHBIX
aneMeHTapHbIX QyHKuui. Mcenenopanue GyHKINU C
MOMOLIBIO POU3BOAHOM. Haxoxnenue
HanOoJIbILEro, HaUMEHBIIETO 3HAYECHMS u
9KCTpEeManbHBIX 3HadeHnd QyHkunu (Mo3roBoii
HTYPM).
Tema 10. Copepxanne yueOHOr0 MaTepHaJia 3 O3HakOoMJICHHE C TOHSTHEM HWHTErpajia M MNepBOOOpa3HOM. OK 1-5
Wuterpan u ero | [IpuMeHeHne  ONpeAeneHHOrO  MHTerpaia  JAjsd W3yuyeHne npaBwiia BBIYHCICHHS NEPBOOOPa3HON M TEOPEMBI JIP 4, 10
NPUMEHEHNE HaXO0XJCHUA IUIONaA KPUBOJIMHEHHOW TpaIeluH. Herotona — JleiiOauma. Pemrenme 3amad  Ha  CBSI3b
Popmyna Hyrorona—Jleiibnuua. [pumepst nepBooOpasHoOii M €€ NPOM3BOJHOM,  BBIYUCIIEHHE

MNPUMCHCHUS UHTCIrpajia B (1)I/I3HKG U TeOMCTpUHU

nepBooOpasHoil st maHHOW (yHkumu. Pemenune 3amau Ha
MPUMEHEHUE HWHTETpajlia s BBIYUCICHHUS  (PH3HIECKUX
BEJIMYMH M TUIONIAAeH
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HHaTterpan n mepBooOpasnas. Teopema HproTona—
Jletioanma. [IpuMeHeHne MHTETpana K BBIUUCICHHUIO
¢uznueckux BenuurH u romaaei (Kommoksuym).

Tema 11. Copaepxanne yueOHOr0 MaTepHaJia 3 N3yyeHne  KIIACCUYECKOTO  ONPEICNEHHUs  BEPOATHOCTH, OK 1-5
Onementsl Teopun | CoOBITHE, BEPOSTHOCTh COOBITHS, CIIOKEHHE U CBOICTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH. JIP 4,10
BeposTHOCTeif | YMHOXKeHHEe BepositHoctedl (IIpoGiemuast nekuus). PaccmoTpenne  mpuMepoB  BBIYMCIEHHS — BEPOSTHOCTEH.
MaTemariyeckoil | [IPE/ICTABICHUE NAHHBIX (TAOMMIBI, JMarpamMel, Pemenne 3amay Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHIA.

CTaTUCTUKH rpa¢uxn) (Jlekuns uasor) O3HakOMJIEHHE C MPEJICTABICHUEM YHUCIIOBBIX JAHHBIX U HX

IIpakTHyecKue 3aHATHS i} 2 XapAKTEPHCTHKAMIL.
KnaccnquKove OHPCACICHAC BEPOSTHOCTH, CBONCTBA Pemienne mnpakTHdeckux 3agad Ha 0OpabOTKY HHCIOBBIX
BEPOATHOCTEH, TeopeMa O CyMME BEpOSTHOCTEMN.
Brruucnenune BepostHocTel. I[IpuxitagHeie 3amaun JIAHHDIX, BRITHUCJICHHC HX XapaKTCPUCTHK
(Mogzroso#t mtypm). IlpencraBmeHue YHCIOBBIX
JaHHbIX. [TpukiagHele 3a1aun
Tema 12. Coaep:xanue y4eOHOro MaTepuaJia 4 O3HakOMJIEHHE C TPOCTEHIIMMU CBEACHHAMH O KOPHAX OK 1-5
YpaBHEHUA U VYpaBHEHHA M CHUCTEMBI ypaBHEHHH. PannoHanbHbIE, anreOpanvecknx ypaBHEHHH, TOHATHSAMH HCCIEIOBaHUS JIP 4,10
HEpPaBEHCTBA HppallOHAJIBHBIC, [TOKa3aTeJIbHbIC u YpaBHEHUH M CcHCTeM ypaBHeHMU. M3yueHue Tteopuu
TPUTOHOMCETPUHCCKHUE  YPAaBHCHHA M CHCTCMBI PaBHOCHIILHOCTH yYpaBHEHHH W ee mMpuMeHeHus. [loBTOpeHue

(JIexmus-nuamor).

PaBHOCHIIBHOCTB YpaBHEHHUI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TpUEMbl UX pelleHus (pas3IoXeHue Ha
MHOJKUTENH, BBEJACHHE  HOBBIX  HEH3BECTHBIX,
MTOJICTAHOBKA, TpayUIeCcKUii METO).

HepasenctBa. ParmuoHnanbHble, HppalnOHAILHBIE,
MOKa3aTeNbHbIE u mpuzoHomMempuyecKue
HepaBeHCTBa. (OCHOBHBIE MIPHEMBI HX pPELICHHSA
(ITpoGnemuast meKIus).

Hcnonp3oBanue CBOWCTB U rpadukoB QpyHKIWH TIpH
pElIeHNX ypaBHEHMM W  HEpaBeHCTB. Meroxa
WHTEpBaOB. [300pakeHHMe Ha  KOOPAMHATHOMN
IJIOCKOCTH MHOXXECTBA PELICHUN ypaBHEHUH H
HEPAaBEHCTB C IBYMS IIEPEMEHHBIMHU U UX CUCTEM.

[Ipumenenne  MaTeMaTHYECKHMX  METOJOB IS
pellieHHs COJIePXKATENbHBIX 3a/la4 M3 Pa3IMYHbBIX
obmacted  Hayku u  npaktuku  (Jlekuwms-
BH3YaTH3aIIHs).
Wntepnperanust  pe3yibTara, ydeT  PEANbHBIX
OTpaHUYECHUH.

3allUCH  pEIICHUS CTaHIApTHBIX YPaBHEHWH, IPHEMOB
npeoOpa3oBaHus YpaBHEHHH Uil CBEJCHUS K CTaHIAPTHOMY
ypaBHeHHIO. PelieHue panMoOHANBHBIX, HPpPAIMOHATBHBIX,
MOKA3aTEeNbHBIX ¥ TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.
Hcnonb3oBanue CBOWCTB M IpaduKoB (QYHKIMN IS pelIeHUsI
ypaBHeHuil. [loBTOpeHME OCHOBHBIX IIPUEMOB PEILEHUS
cucteM. PemieHne ypaBHEHHI ¢ IpUMEHEHHEM BCEX MPHUEMOB
(pazmoxxeHust

Ha MHOKHTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH,
rpaguueckoro Merona). Pemenune cucreM ypaBHEHHH C
MPUMEHEHUEM Pa3IUIHBIX CIIOCOOOB.

O3HakOMJIEHHE C OOIIMMH BOTIPOCAMH PEIICHHUS HEPAaBEHCTB U
WCTIOJIb30BaHUE CBOWCTB M rpaduKoB (PYHKIMI MpU pelICHUH
HEpaBeHCTB. PelieHre HEpaBEeHCTB M CHCTEM HEPABEHCTB C
MPUMEHEHUEM Pa3IUIHBIX CIIOCOOOB.

[lpuMeHeHne MareMaTH4ecKHuX METOJIOB JIISl  pelIeHUs
coJepKaTeJIbHBIX 3aJad M3 Pa3JIMUHBIX o0JacTeil Hayku |
NpakTuku. VHTeprnpeTupoBaHHWE pPE3yNbTaTOB C  y4YETOM
peanbHbIX OrPAHUYEHUN
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Kophu ypaBHeHu. PABHOCMIBHOCTD YpaBHEHUIA.
[IpeobpazoBanue ypaBHEHUH.

OCHOBHEIC NIPUEMEBI PEIICHUS YpaBHeHUN. Perenue
cucrem ypaBuenui (Kommoksuym).
HcnonpzoBanue cBONCTB u rpaduKoB GYHKIHNA IIIs
pElICHUs] ypPaBHEHUI U HEPABESHCTB

IIpoMe:xxyTouHas aTTecTanus (3K3aMeH)

OK 1-5
JIP 4, 10

Hroro

78




KaOMHeTa MAaTEMATHUKU U CTATUCTUKH.
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3. YcJoBus peau3anuu y4eOHO#M 1M CHUIIHHBI
TpeGOBaHI/Iﬂ K MaT€epUuaJbHO-TEXHUYECCKOMY odecnevYeHuIo

Peanmuzanus yueOHo¥ mucummimabel COO.01.02 Martematuka TpeOyeT HaIW4Yus y4eOHOTO

[Tomenienne kaOuHeTa ynoBIETBOpsieT TpeboBaHusM CaHUTAPHO-IMHIEMHOIOTUICCKUX
npaBui u HopMatuBoB (Canllun 2.4.2 Ne 178-02).

HaunmenoBanue
000pyIOBaHHBIX YUCOHBIX

ay)mTopHﬁ JJId IPAKTUYCCKUX

3aHATHH, Ta00paTOPH,
MaCTEPCKUX

[lepeuens MaTepuaTFHOTO OCHAIIEHHSI, 000PYIOBaHIS U
TEXHUYECKUX CPEJICTB O0YUCHHUS

Kabuuer MaTeMaTUKHA
CTaTUCTUKU

)54

KaOuner MmaTemaTnkm u ctatucTuku Ne 213

Mamepuanvruoe ochawjenue, KOMNbIOMEPHOE U UHMEPAKMUBHOE
obopyodosanue:

KommbroTep

Moy

IIpoexrop

HNHrepakTuBHas 10CKa

[apte1-20 (1 MecTHBIE)

Cron yuurens

KommnbroTep

IIpunTep

[xad Gompmroit

[kad co crexmom

Crennaxu

Crynps

Cryn yuutens - 1

Tymba -1

Kamozu -2

MarHuTHo-MapKepHas 10cKa -3

HuBan -1

Hocka nis oObsiBIeHmiA-1

ABTOMaTH3MpOBaHHOE pabouee MecTo 00eCledeHO IOCTYNOM B
3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3zoBareibHyto cpenry MU uC,
C BBIXOAOM B HMH()OPMAIIMOHHO-KOMMYHHKALIMOHHYIO  CETh
«HTEpHETY.

Ilpoepammnoe obecneuenue:

1C: Ilpennpusitue. KoMmnekT 11 BBICIIMX U CPEIHUX YIEOHBIX
3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«"apaHT aspo»

Koncynprantllimroc

Bubnmoreka
YuTanbHBIN 321

Bbubuanorexa. YutaabHbli 3aJ ¢ BbIxoaoM B UHTepHeT Ne 122
ABTOMaTH3UPOBaHHbBIE paboune MecTa OnbIMOTeKape
ABTOMaTH3MpPOBAaHHBIE paboure MecTa JUId YUTaTenen

IIpunTep

Ckanep

Creutaxxu IIst KHAT

Kadenpa

BricTaBOYHBIN CTEIIAXK
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KaranoxHsrit mkad

[locamounsie Mecta (CTONMBI W CTYJdbS NI CAMOCTOSITEIBHOM
paboTsbr)

Cren nH(OPMAIMOHHBIH

Yecaosus nis aun ¢ OB3:

ABTOMaTH3HpoBaHHOE pabodee MecTo st ui ¢ OB3

JIunza @penens

CrnenmanbpHas TapTa JAis JUIO € HapyWIEHWSMHA OIMOPHO-
JIBUTATEIHHOTO arapara

KnaBuarypa ¢ Hanecennem mpudta bpaiiis

Kommnerotep ¢ mporpaMMmHbIM oOecrieuenuem ais aun ¢ OB3
CBeTOBBIC MasIKU Ha IBEPSIX OMOIMOTEKH

TakTHIIbHBIE yKa3aTEeNN HAPABICHUS ABIKECHUS

TaxkTuiIbHBIE YKa3aTeny BBIX0/a U3 IOMEUICHUS

KonTpacTtHOE BBIAENEHHE TPOEMOB BXOJIOB W BBIXOJOB U3
TTOMETIEHUS

Tabmnuka ¢ HaWMMEHOBaHMEM  OHOJMOTEKH,  BBITOJIHEHHAS
mpudTom bpaiins

ABTOMaTH3MpOBaHHEIE pabodne MecTa 00eCreueHBl JAOCTYIIOM B
3JIEKTPOHHYIO WH(POPMAIIMOHHO-00pa3oBaTenbhyto cpenxy MUuC,
C BBIXOAOM B HMH()OPMAIIMOHHO-KOMMYHHKALIMOHHYIO  CETh
«HTepHEeTY.

Ilpoepammnoe obecneuenue

1C: Ilpeanpustue. KoMIiekT A1 BBICIINX U CPEAHUX YIEOHBIX
3aBegennii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«l"apanT aspo»

Koncynprantlloioc

3.2. UndopmanuonHoe odecneyenne o0yueHust

IlepeyeHb OCHOBHOM M 10TOJTHUTEIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOI1 1J151 0CBOEHUS
yueOHOH TUCHHIIIMHBI

IleyaTHble u3naHuA

1. bynumoBuu, E.A. MaremaTuka. BepostHocTs u crtatuctuka. 10 kiacc: yyeGHoe mocoOwue,
0a3oBblil U yriayonennsiii ypoBHu / E.A.bynumoBuu, B.A.BynsiueB. - Mocksa : Ilpocsemienue,
2023. - 223c.: ni. - (PI'OC).

2. bynumoBuu, E.A. Matemaruka. BepostHocTh M cratuctuka. 11 kmacc: ydyeOHoe mocoOue,
6a30BbIi 1 yriyoneHHbil ypoBHH / E.A.bynumoBuu, B.A.BynsueB. - Mocksa: Ilpocsemienue,
2023. - 144 c.: m. - (OI'OC).

3. Matemaruka: anrebpa W Hadaja MaTeMaTHYECKOro aHaiu3a, reomerpus. Anredpa M Hayana
MaTemaruueckoro asanumsa. 10-11 xiaccel: y4yeOHMK, Oa30BbIi M yriIyON€HHBIM ypOBHH /
[I.A.Anmumos, FO.M.Konsrun, M.B.TkauéBa u np. - Mocksa: IIpocsemenune, 2023. - 463 c.: ui. -
Tekct: HEMOCPEACTBEHHBIM.

4. MaremaTuka: aiaredbpa M Hayala MaTeMaTHYeCKOro aHanuza, reomerpus. 'eomerpus. 10-11
kiaccel: yueOnuk / JI.C.AtanacsiH, B.®.byTty30B u ap. - Mocksa: [Ipocsemenne, 2023. - 287c.: ui.
- (MI'Y-mkone).- TekcT: HeMOCPEACTBEHHBIN.

DJIEKTPOHHBIE H31aHNus (3JIEKTPOHHBIE pecypchl)
1. boromonos, H.B. Maremaruka. Anre6pa u Hayana aHanusa. ba3zossiii ypoBenb: 10—11 kmaccst:
yuebnuk / H.B. boromonoB. — MockBa : IOpaiit, 2023. — 241 c. — TekcT: 31€KTpOHHBINA //
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OopasoBarenbHas miargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530391 (mara
obparmienus: 17.04.2024).

2. I'yceB, B.A.Maremaruka. ['eomerpus. bas3oBbiii ypoBenb: 10—11 kmaccel: yueOHHMK [/
B. A. T'yce, U. b. KoxyxoB, A. A. [IpokodseB. — 2-¢ uzn., ucnp. u mon. — Mocksa: FOpaiit,
2023. — 281 c. — Tekct: snektpoHHbI // OOpa3oBatenbHas miargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530392 (nata odpamenus: 17.04.2024).

Ilepeyenb pecypcoB  HMH(OPMANUOHHO-TEJIEKOMMYHMKAIMOHHON cetn  «MHTepHeT,
HEeO0XO0AUMBIX /1JIs1 OCBOEHHS Y4eOHOM JUCIUIJIMHBI

Jliss  BBITIOIHEHUS 3aJaHUA, MPEAYCMOTPEHHBIX pabodeld MmporpaMMol HCIONb3YIOTCS
pekomenioBanHbie MaTEepHeT-caiiThl, DbC.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

1. eLIBRARY.RU: Hayunas »snexktpoHHass OuOnuoreka [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru
2. OBC IOPAUT - Pexxum pocryma: https://urait.ru

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOM AN CHUILIHHBI

KOHTpOJIB N OLCHKa pe3yJIbTaTOB OCBOCHUA y‘Ie6HOﬁ AUCHUIINIMHBI  OCYIICCTBIIACTCA
npenoaaBaTrejicM B IHPOLCCCC MPOBCACHHUA IMPAKTHYCCKUX 3aH$[TI/II71, TCCTUPOBAHHA, a TaAKKEC
BBIINIOJIHCHHU S O6y‘IaIOIJ_[I/IMI/IC$I HHAUBUAYAJIbHBIX 3aJaHuH.

DopMBbI U METOIBI
KOHTPOJISI M OLEHKH
pe3yJbTATOB 00yUeHHUs

JUYHOCHHbIE: Texymuii KOHTPOJIb:

- c(OpPMUPOBAHHOCTh NPECTABICHAN O MATEMAaTHKE KaK YHHBEPCAJIHLHOM | MIPAKTHYECKHE PaboThl,
SI3bIKE HAyKH, CPEJCTBE MOJICIMPOBAHUS SIBICHUM U OPOLIECCOB, UAESAX U | TECTHI, rpapudeckue
METO/aX MaTEMaTUKU; paboTs

- INIOHMMaHue 3HAYUMOCTH MAaTEMaTUKU JUIl HAyYHO-TEXHUYECKOTO Konrponbhnas pabora.
nporpecca, cOPMUPOBAHHOCTh OTHOIICHHMS K MaTeMaTHKE KaK K YacTH Ok3ameH
o0Im1edenoBeYeckor KyJIbTyphl Yepe3 3HAKOMCTBO C HCTOpHEH pa3BUTHS
MaTEeMaTUKH, SBOJIIOLUEN MaTeMaTUUECKUX UICH;

- pa3BHUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS,
ANTOPUTMHUYECKON KYJIBTYPHl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE,
HeoOXOoauMOM i Oynymiedl mpodeccHoHambHOW JesTeNbHOCTH, IS
MPOODKEHHUST 00pa30BaHUs M CaMOOOPa30BaHUS;

- OBJIaJICHHE MaTeMAaTUYECKIUMH 3HAHUSAMHU U YMEHHSIMH, HEOOXOTUMBIMU B
MOBCEIHEBHON KW3HU, IS OCBOCHHS CMEXKHBIX €CTECTBCHHO-HAYUHBIX
TUCIUILUIMH W JUCIUIUIMH  OOIIenpo)eCCHOHANBHOTO — IWKIA, IS
MoJIydeHUs] 00pa3oBaHUs B 00JacTAX, HE TPEOYIOIUX YIiyOJIeHHOM
MaTeMaTHIECKOH TOATOTOBKH;

- TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHMIO, B TOM YHUCIIE
caMmoo0pa3oBaHMIO, Ha TPOTSHKEHWHM BCEW JKWU3HU; CO3HATEIBHOE
OTHOIIIEHHWE K HEMPEephIBHOMY OOpa30BaHUIO KaK YCIIOBUIO YCIEITHOU
podecCuoHaTLHON 1 00IIECTBEHHOH e TETFHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTP K CAMOCTOATENBHOM TBOPYECKOW U
OTBETCTBEHHOU N1€ATEIBLHOCTH;

- TOTOBHOCTH K KOJUICKTHUBHOHN paboTe, COTPYTHUYECTBY CO CBEPCTHHKAMH
B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIC3HON, YUeOHO-UCCIIEA0BaTEIbCKOM,
MIPOEKTHOM U JPYIrUX BUJAX NEATEIBHOCTH;

- OTHOIICHHE K NPOPECCHOHAIBHON JEATENIbHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PEHICHUH JIMYHBIX, OOINIECTBEHHBIX, TOCY/IapCTBEHHBIX,
00IIIeHAITMOHATBHBIX TPOOJIEM;

Memanpeomemuoie: Texkyumii KOHTPOJb:

Pe3yabTarbl 00yyeHust
(ocBOEHHBIE YMEHMNs, YCBOCHHbIE 3HAHMS)
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- YMCHHE CaMOCTOATEILHO OMPECNATh HENH ICSITEIBHOCTH U COCTABIIATh
IUTaHBI IEATCIIBHOCTH; CAMOCTOSITEIBLHO OCYIIECTBIIATh, KOHTPOJIHUPOBATh U
KOPPEKTUPOBATh JEATENILHOCTh; HCIONB30BaTh BCE BO3MOXHBIE PECYpPCHI
JUIS  JOCTHDKCHHS TIOCTAaBJICHHBIX IIEJICH W peanu3alii  IUIaHOB
JIeSITeTIbHOCTH; BBIOUPATH YCIEUTHBIC CTPATETHH B PA3IMYHBIX CHUTYAIHsX;

- yYMCHHE MPOIYKTHBHO OOWIAThCS M B3aWMOJICHCTBOBATH B MpOIIECCE
COBMECTHOHM JICATENLHOCTH, YYHUTHIBATH TMO3UIIMK JPYTUX YYACTHUKOB
JEeSITETBHOCTH, 3 (PEKTUBHO pa3peiiaTh KOHPIUKTH;

- BJIQJICHHC HaBBIKAMM ITO3HABATENLHOU, Y4eOHO-HCCIIEI0BATEIBCKON M
MIPOEKTHOM JEATEIbHOCTH, HaBBIKAMH pa3pelieHus Mpo0iieM; CII0COOHOCTh
M TOTOBHOCTH K CaMOCTOSTENIHOMY TOHCKY METOJOB PEHICHUS
MPAaKTHYECKUX 3a71a4, MPUMCHEHHUIO Pa3InIHBIX METO/I0B TIO3HAHMS;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENBHOW WH(POPMAIMOHHO-
MO3HABATENILHON JIESITEIBHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCS B
PasIMYHBIX HCTOYHHKAX HCTOPUYECKOM HH(POpPMAIUU, KPUTHUSCKH ¢
OLCHHUBATH U  HHTCPIPETUPOBATD, YMCHHUE HCIIO0JIb30BAaTh cpeacTBa
WHQOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOIrHUTUBHBIX, KOMMYHUKAaTHUBHBIX u OpraHu3alMOHHBIX 3aga4 C
coO0JIF0ICHUEM TPEeOOBaHUH 3PrOHOMHUKH, TEXHUKHA O€30MMaCHOCTH, TUTUCHBI,
pecypcocOepekeHus,  MPaBOBBIX M 3THYECKUX  HOPM,  HOPM
WH(POPMAIMOHHOW 0€301TacCHOCTH;

- YMCHHE CaMOCTOSTEIbHO OICHHBATh W TPHHAMATh  PEIICHHS,
OTNPENIENISAIONINE CTPATETHIO TOBEACHHUS, C YYETOM TPAXKIAAHCKUX U
HPaBCTBEHHBIX [ICHHOCTEH.

MpaKTHYECKUE PaboTHI,
TECTHI, TpaduIecKue
paboThI

Kontponbnas pabora.
Ox3ameH

npeomemmuvle:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK 4acTH MHPOBOI
KYJIBTYPbl U MECT€ MaTeMaTHKd B COBPEMEHHON LMBHIIU3AIMH, CIOCO0aX
ONMCAaHUA SIBICHUAN pealbHOTO MUpa HA MAaTEMaTHYECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTh MPEICTABICHUN O MaTeMaTHYECKUX MOHATHAX Kak
BOKHEHIINX MATEMATHYECKUX MOJEISAX, IO3BOJSIOIIUX OINMUCHIBATE H
u3y4yaTb pa3zHble IPOLECChl W SBJIEHUS; IIOHMMAaHHE BO3MOXHOCTH
AKCHOMaTHYECKOTO MOCTPOEHUSI MATEMAaTHUECKHUX TEOPHUH;

- BJIAJICHHE METOJAaMH JO0Ka3aTeIbCTB U AJTOPUTMOB PEIICHUS, YMEHHE UX
IIPUMEHATD, NPOBOJUTH JIOKA3ATEIBHBIE PACCYXKJIEHUS B XOJE PELICHUS
3a/1ay;

- BIaJICHHE CTAaHAAPTHBIMA IPUEMAMH pEIICHHS palUOHAIBHBIX W
UPPALMOHAIBHBIX, II0KA3aTENIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUII W HEPABEHCTB, MX CHCTEM; MCIOJIb30BAaHUE TIOTOBBIX
KOMIIBIOTEPHBIX MpPOrpaMM, B TOM YHUCJIE A TOUCKA IMYTH pEIICHUS M
WITIOCTPALNN PELIEHNs YPAaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTh  MPEACTABICHUHA 00  OCHOBHBIX  IOHSATHAX
MaTeMaTU4YeCKOr0 aHaJIh3a M MX CBOMCTBaxX, BJIAJEHUE YMEHHEM
XapaKTepu30BaTh MOBeneHHE (YHKUWH, HWCIHONb30BaHHE MOIYYECHHBIX
3HAHWUU AJI OTIMCAHUS U aHAJIN3A PEATIbHBIX 3aBUCUMOCTEN;

- BIAQJICHUE OCHOBHBIMU IOHATHUSAMHM O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (HUTypax, UX OCHOBHBIX CBOHCTBaxX; C()OPMHPOBAHHOCTH
YMEHUS paclio3HaBaTh TeOMeTpuiecKre GUrypsl Ha YepTexax, MOJIENSAX U B
peanbHOM MHpE; IPUMEHEHHE N3YYEHHBIX CBOWCTB T€OMETPUIECKUX QUryp
1 GOpPMYIT JJIsl pElIeHUs] TEOMETPUUECKUX 33/1a4 M 33j]a4 C MPaKTHYECKUM
COZIEpKAHUEM;

- c(hOpMHUPOBAHHOCTH NPEACTABICHUN O MPOLECcCaX U ABICHUSIX, MMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHPE, OCHOBHBIX IOHATHUAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHMI
HaXOJIUTh U OLEHUBATH BEPOATHOCTH HACTYIUICHUSI COOBITHI B POCTEHILINX
MIPAaKTUYECKUX CUTYyalUsX M OCHOBHBIE XapaKTEPUCTHUKHU CIIy4alHbIX
BEJIMYMH;

Tekymuii KOHTPOJIb:
TECTHI, MPaKTUYECKUE
pabotsl, Tpaduyeckue
paboThI, MaTEMaTHIECKHE
JUKTAHTBI, YCTHBIC OITPOCHL
KontponbHas pabora.
OK3aMeH
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- BJIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM
MIPH peIIeHNH 3a]1a4.




