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Pabouas nporpamma yue6no# nucrumnasl OY .04 Marematika pa3paboTana Ha OCHOBE:

OenepanbHOTO TOCYAApPCTBEHHOTO 00pa30BaTelIbHOTO CTaHAapTa CpeIHEro oOmero oO0pa3oBaHM,
YTBEPKACHHOTO MTpHKa30M MuHHCTEpcTBa 00pa3zoBanus 1 Hayku PO ot 17 mas 2012 rona Ne 413 ¢ uamMeHeHUSIMEI
1 mononHeHUsIMH OT 29 aexabps 2014 1., 31 gexadps 2015 r., 29 mrons 2017 r., 12.08.2022 1. IIp. Ne732; oTl8
mast 2022 romga Ne 340 ¢ m3menenusimu u gononHenusimu (03.07.2024)

- @enepasbHOIO TOCYIApPCTBEHHOIO OOpPA30BATEIbHOIO CTAaHAAPTAa CPEIHEro MNpoQecCHOHATIBLHOIO
obpazoBanams (manee @I'OC CIIO) o mpodeccun 08.01.28 MacTep OTACIOYHBIX CTPOUTEIHHBIX B IEKOPATHBHBIX
pabot Ilpukas Munnpocsemenus Poccun ot 18.05.2022 N 340 (3apeructpupoBano B Muniocte Poccun
10.06.2022 N 68841), (c uzm. ITpukaz Ne464 ot 03.07.2024 r.);

- @denpepanbHOM 00pa30BaTEIFHON MPOTrpaMMBI cpemHero oomero odpaszosanus (mainee — OOIT COO),
yTBepxaAeHHON [Iprkazom Mmunuctepcta npocsenieHust PO ot 18.05.2023 r. Ne 370;

- @enepanbHoii paboueli mporpamMmel o yuebnoi aucuuminae OJ]Y.04 Maremaruka,

- Paboueit mporpammel Bociuranus [’ BIIOY NO UTTpuC;

- Y4ebHOro 1iaHa 1o CneuruansbHOCTH;

- ¢ yuetoM [IpumepHoli mporpaMmmel 001eo0pa3oBarenbHol yueoHol quctuuiabsl OJ1Y.04 MaremaTuka
JUTSE IpOo(heCCHOHABHBIX 00pa3zoBaTenbHbIX oprarm3anuil (PekomennoBannoit ®I'bOY IO UuCTUTYT pazBuThs
npodeccrnonanpaoro 0b6pazoanuss» (OI'BOY «PIIO»), yrBepxkaeHHoi Ha 3acemanuu CoBeTa MO OICHKE
coJiepKaHus M KayecTBa MPUMEPHBIX Pab0vHX MporpamMm o011eo0pa3oBaTeIbHOTO U COIUATbHO-TYMaHUTAPHOTO
rukioB CIIO, ITpotokon Ne 14 ot 30 HostOpst 2022 1.).

SBnsercsa wactero OIIOII mo mpodeccuu 08.01.28 MacTep OTIETOYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX
pabor.

Paspabotunk: Opnosa Mpuna BiagumuposHa, mperoaBareb

Paccmotpena u ogo0pena Ha 3aceqanun 11K

ITporoxon Ne 9 ot 26.05.2025 .
[Ipeacenarens ALK Haseigenxo JI.H.
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1. MACIIOPT TPOI'PAMMBbI YUYEBHOM JJUCIUILIUHBI OJ1Y.04 MATEMATHUKA
1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

[Iporpamma  oOmieoOpazoBarenbHOl — yueOHOM  guciumuimael  O1Y.04  Maremaruka
npeHa3HauYeHa Uil U3yYeHHs] MaTeMaTUKH B MPO(GECCHOHATIBHBIX 00pa30BaTENIbHBIX OPTaHU3AIMIX
CIIO, peanu3yrommx 00pa30BaTeIbHYIO MPOrpaMMy CpeAHero oOmiero oOpa3oBaHus B Mpeienax
OCBOCHHS OCHOBHOH NpodeccHoHanbHON 00pa30BaTeNbHON MPOrPaMMbl MOATOTOBKH CIELUAINCTOB
cpennero 3BeHa (OITOII TITICC3) na 6a3e ocHoBHOTrO 001ero odpazoBanus mo npodeccun 08.01.28
Mactep OTeIOYHBIX CTPOUTENBHBIX U JCKOPATUBHBIX pabOT
1.2. e um miuaHupyemble pe3yJbTaTbl OCBOeHHUs aucHuIiIinHbl 1.2.1. Heam u 3agaum
AUCHUTLIMHBI:

Lens: ocBoenne oOyuaromumucs comepxxkanus OIY.04 «MaremaTuka» W JOCTHIKCHHE
pe3yNIbTaTOB ee m3yueHus B coorBercTBUU ¢ TpeboBanusiMu OI'OC cpemHero obimero oOpa3oBaHwMs
(COO) ¢ yuerom npoeccronansuoit HanpaBieHHocTd PI'OC CITO
1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHs 00IIe00pPa30BaTeIbHOH JUCHUILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3Hauenne aucuummHa umeer npu ¢opmupoBannu u passutud OK u 1K Ilpaktuueckas
peanu3anys ey U 33/1a49 BOCIIUTAaHHUS Ha y4eOHBIX 3aHATHUSX OCYIIECTBIIETCS B paMKaX CIETYIOIINX
HAIpPaBJIEHUH BOCIIUTATEIBHON pabOTh 00Pa30BaTEIHLHOTO YUPEHKICHUS:

Monyns 1 I'paxkiaHCKO-IaTpHOTUYECKOE

Monynsb 2 IIpodeccuonanbHO-OpueHTHpYIOIIEe (pa3BUTHE Kapbephl)
Monynb 3 Dkonoruueckoe

Monynbs 4 CriopTUBHOE U 3[I0pOBhecOeperaroniee

Monyns 5 CtyneHueckoe caMOyIpaBieHUuE

Monyns 6 KynberypHO-TBOpUECKOE

Monynb 7 buzHec-opueHTHpYyoLIee (MOJIOIEAKHOE TPEAIPUHUMATEIBCTBO)



Kox v HanmenoBanue

[InanupyeMble pe3ybTaThl 0CBOEHHS TUCIUIIUHBI

(popmupyeMbIX KOMIIETEHIIUI Oo0urue JMcuuIIMHAPHbIE

OK 0I. BseiOupare cnoco6sl | B yacTu Tpya0BOro BOCIUTaHUS: -BJIaJIETh  METOJaMHU  JI0KA3aTeNIbCTB,  AJITOpUTMaMHU
pelieHus 3aJ1a4 | - TOTOBHOCTb K TPY/y, OCO3HaHUE LIEHHOCTH pelIeHys 3a1a4;

npogeccuoHaAIbLHON MacTepcTBa, TPYI0I00UE; yMeHue (opMyIupoBaTh OIpPEJEIECHUs,, AKCUOMBl U

ACATCIIbHOCTU IMPUMCHHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTb K aKTUBHOM JIEATEIIEHOCTH
TEXHOJIOTMYECKON M COLMAIbHOMN
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHULIUUPOBATD,
IUIAHUPOBATh M CaMOCTOSITENIbHO  BBIMOTHSTh
TaKyIo

JESITEIbHOCTD;

- HHTEPEC K Pa3InIHBIM chepam
npodeccuoHaNbHOM NesSTeNbHOCTH,

OgnajieHre yHUBEPCATbHBIMH YICOHBIMH
MO3HABATEILHBIMU JICHCTBUSMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

- CaMOCTOSITENBHO (hOPMYIUPOBATH U
aKTyaJH3UpOBaTh MpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK HITH
OCHOBaHUS JJI CPaBHEHMUsI, KIIaCCU(DUKALIUU U
00001IeHNST;

- OIPEIENATh LEH eTEIbHOCTH, 33a/1aBaTh
mapaMeTpsl ¥ KPUTCPUHU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B
paccMaTpUBAEMBbIX SIBJICHHSX;

- BHOCHTh KOPpPEKTHUBHI B
OIICHUBATh

COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATh
PHICKH TTOCIIEICTBUI ESTETHHOCTH

JACATCIIBHOCTD,

TEOpPEMBI, IMPUMEHATH HUX, IPOBOJUTH JOKa3aTEIbHbIE
pacCykJIeHHUs B XOJ€ pEeLICHUs 3a/1a4;

- YMETb ONEPUPOBATH IMOHATUAMH: CTEIEHb YHCIA,
norapudM 4HcIa; yMEHHE BBINOIHITH BBIUYUCICHUE
3HAQUYEHUM U MPe0Opa30BaHUs BRIPAKEHUN CO CTEIICHIMU U
norapudmamu, npeodpazoBaHusl IPOOHO-PAIIOHATBHBIX

BBIPAKECHMUI;
- yMETb OIEpPUPOBaTh IOHATHUAMHU: paALMOHAJIbHBIE,
UPPALMOHAJIBHEIE, II0OKa3aTeNbHBIE, CTECIICHHBIE,

JorapupMHUUECKUe, TPUTOHOMETPUUECKUE YpPaBHEHHS U
HEPaBEHCTBA, NX CHCTEMBI;

- yMeTb  ONEpUpPOBaTh  MOHATUAMHU:  (YHKIMA,
HeTpepbIBHAass (QYHKIHWS, TPOM3BOIHAS, TEpBOOOpa3Has,
OIpeieIeHHBI UHTErpa;

-yMETb HaXOJIUTh MTPON3BOIHBIC SJIEMEHTAPHBIX (DYHKITHIA,
UCTONb3ysl CIPaBOYHbIE MaTepuaibl; HCCIEA0BaTh B
NPOCTEHIIMX CiydasX (YHKIUA Ha MOHOTOHHOCTD,
HaxXoAuTh HauOOJbIIME ¥ HAUMEHbIIWE 3HAYECHUs
byHKIM;  CTpOUTh  IpaUKH  MHOTOWIEHOB  C
UCTOJIb30BAaHUEM allapara MaTeMaTUYeCKOro aHaln3a;
NPUMEHSITh TPOW3BOJHYIO TPH pEIIeHHH 3a7ad Ha
JBIDKEHUE; PelIaTh MPaKTUKO- OPUEHTUPOBAHHbIE 33/1a4H
Ha HauOoNbIIME W HAWMEHBIIWE 3HAYCHHS, Ha
HaXOXKJCHUE MYTH, CKOPOCTU M YCKOPEHHUS;

-yMETb  ONEpUPOBATh  TMOHATHAMHU:  PAlMOHAIBHAS
byHKUMA, TOKa3aTeabHas QyHKIM, cTeNeHHas (QyHKINA,
norapudmuueckas  QyHKIMS,  TPUTOHOMETPHUYECKUE
¢byHKuMM, 0OpaTHbIE QYHKIMH;

YyMEHHE CTPOUTh TpaduKd W3YYEHHBIX (YHKIIHH,
UCTOJb30BaTh TpaQuUKH TMPH HM3YYCHHUU NPOIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 IPYTUX Y4eOHbIX




MpeIMETOB U 3aJad M3 peajlbHOW >KU3HH; BBIPAXKATh
(dbopMyJIaMy 3aBHCUMOCTH MEXIY BEITHUYNHAMU;

- YMETh peliaTh TeKCTOBbIE 3a/1a4K Pa3HBIX TUIOB (B TOM
YHCIIe Ha TIPOIICHTHI, TOJIU U YaCTH, Ha JIBIKEHUE, paboTy,
CTOUMOCTH TOBapOB U yCIyT, HAJOTH, 33Jla4 U3 00JIacTU
yIOpaBJICHUS JHMYHBIMH M CEMEHHBIMH (UHAHCAMM);
COCTaBIISITh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 3aJ1a4M, UCCIIEI0BATh MOJIYYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
- YMETH OIIEpUPOBATH MMOHATUSIMH: cpennee
apudmernyeckoe, Mearana, HaubobIlIee U HAUMEHbIIIee
3HAYEHMUsI, pa3Max, JTUCIIEPCHUsl, CTAHIapPTHOE OTKIOHECHUE
YHCIOBOr0 HabOpa; yMeTh U3BJIEKATh, HHTEPIPETUPOBATH
uH(popMaIKio, TPEACTABICHHYIO B Tabnuiax, Ha
quarpammax, — rpadukax, OTPaKalol[yld  CBOWCTBa
PCaJIbHBIX IIponeccoB u $IBJI€HI/II71; MNpEaACTaBJIATH
uH(pOpMAIIMI0O C TIOMOINBIO TabNUIl ¥ JIUarpamw;
ucciaea0oBarb CTaTUCTUYCECKUE JaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM TpaUUecKuXx METOAOB M SJIEKTPOHHBIX
CPEJICTB;

- YMETh OINEpUPOBaTh MOHATUIMU: CIyYalHBIA OMNBIT U
CIy4aifHOE€ COOBITHE, BEPOSITHOCTh CIYUYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTh C HCIHOJb30BAHUEM
rpauyecKuX METO0B; IPUMEHSATH (POPMYJIbI CJIOKEHUS U
YMHOKEHUSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKTHl U
(GbopMyJBI TIPHM PEIICHUN 3a7a4; OIICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMHU
BEIMYMHAMU, YMEHHUE MPUBOIUTEL IIPUMEPHI IIPOSBIECHUS
3aKOHa OOJIBIINX YMCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- yYMEeTb OIEpUpOBaTh MOHATHUSAMHU: TOUYKa, Mpsmas,
MJI0CKOCT, MPOCTPAHCTBO, JIBYTPaHHBIN yTOodI,
CKpPCIIMBAIOIIIHECCA IpsMBIC, NnapauiCibHOCTb u
NEePIEeHIUKYISIPHOCTh TMPSMBIX U IUIOCKOCTEH, yroi
MEXIY NPAMBIMU, YIOJ MEXAY IPSAMON U IIJIOCKOCTBIO,
VIO MEXKAY IJIOCKOCTSIMH, PACCTOSIHHME OT TOYKH J0




IJIOCKOCTH, PACCTOSTHUE MEXKIY MPAMBIMH, PACCTOSHUE
MEXIYy IUIOCKOCTSIMH; YMEHHE HCIIOJNb30BaTh MpHU
pelieHuu  3aJad  M3ydeHHble (AKTBI M TEOPEMBI
IUTAHUMETPUH; YMEHHE OIICHHBATH pa3Mephl OOBEKTOB
OKPYXaIoIIero Mupa;

- yYMEThb ONEPUPOBATH MOHSITUSMHU: MHOTOIPAHHUK,
CE€YCHUE MHOTOIPaHHUKA, Ky0, MapajuieJenuIe], Ipu3ma,
nupamMuaa, Gurypa u MOBEPXHOCTh BpaICHUs, TUIUHAD,
KOHyC, Imap, cdepa, ceueHus GUTYpbl BpalleHUs,
IUIOCKOCTh, Kacaromiascs cdepsl, IWIMHIPA, KOHYCA,
IJIOIIAb TOBEPXHOCTH NHUPAMHUAbI, MPU3MbI, KOHYCA,
WIAH]IPA, TI0MIA/b cdepsl, 00BeM KyOa,
MPSAIMOYTOJIBHOTO MapajuieNenuIea, MMPaMu/ibl, IPU3MBbL,
MWIMHIpA, KOHyca, I[Iapa; yMEHHE H300pakaTh
MHOTOTPAHHUKHM W MOBEPXHOCTU BPAILCHUS, UX CEUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIEKTPOHHBIX CPENCTB; yMEHUue pacno3HaBaTh
CHUMMETPHIO B TPOCTPAHCTBE; yMEHUE paCIlO3HABATh
MpaBUJIbHbIE MHOTOTPAHHUKH;

- yMeTh ONEPUPOBATH TMOHATHUSIMH: JIBIDKCHHE B
MPOCTPAHCTBE, TMOJ00HBIE (UTYPHI B TPOCTPAHCTBE;
WCIOJIb30BaTh OTHOLIECHUE IUIONIAZEH MOBEPXHOCTEH U
00BeMOB MMO00HBIX (DUTYpP MPHU PEIICHUH 33/1a4; - YMETh
BBIYUCIISITh TEOMETPUUYECKHE BEIWYUHBI (IUIMHA, YTOJI,
wiomanb, o0beM, TMIOMAAh TMOBEPXHOCTH), HCHONB3YS
H3y4deHHbIE (JOPMYIIBI U METOJIBI;

- yYMeTh ONEPUPOBATH MOHATHSAMHU: MPSAMOYTOJIbHAS
CHCTeMa KOOpAMHAT, KOOPJIWHATHI TOYKH, BEKTOp,
KOOPJMHATBl BEKTOpa, CKAJIAPHOE MPOU3BEACHHUE, YIOJI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha YHUCJO; HAXOAWTh C IMOMOIIBIO H3YyYEHHBIX
dbopMynT KOOpPAWMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE
MEXIY JBYMS TOUKAMU;

- YMETh BBIOMPATH MOIXOIANINN HU3YYCHHBIA METOM IS
peIlIeHus 3a/la4yM, Paclio3HaBaTh MaTeMaTH4ecKue (pakThl
M MaTEeMaTHMYeCKUEe MOJAEJIM B  NPUPOJHBIX U




OOIIECTBEHHbIX  SBJIEHUSX, B HCKYCCTBE; YMEHHE
IPUBOJIUTL  TPUMEPbl  MATEMATUYECKUX  OTKPBITUI
POCCHUICKON U MUPOBOM MAaTEMaTUUECKON HAYKH.

- yMeTb OIEpPUpPOBaTh IOHATHUAMU: ONIPEIEIICHUE,
aKkcuoma, Teopema, CJIEICTBUE, CBOICTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE (DOPMYIHPOBKH; YMEHHUE
¢dopmynaupoBate  0o0OpaTHO€ ¥ NPOTHUBOIOJIOKHOE
YTBEP)KIACHHUE, NMPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
UCMOJIb30BaTh ~ METOJl MaTeMaTHYeCKOW  MHIYKIMH;
IIPOBOAUTDH JIOKA3aTEIbHbIE PACCYKJEHUS IPU PEIICHUU
3ajad, OLIEHUBATh JIOTHYECKYIO NIPaBUIBHOCTb
pacCyKJIeHUH;

- yMeThb ONEpUpOBaTh MOHATUAMU:  MHOXKECTBO,
MIOJIMHO>KECTBO, OIEpali HaJ MHOXXECTBAMU; YMEHHUE
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
ONMCAHUS PEAJIbHBIX MIPOLIECCOB U ABJIEHUH NIPU PELLICHUU
3ajiay, B TOM 4YHCJI€ U3 JPYTUX yU4eOHbIX IPEAMETOB;

- YMETh ONEpUpOBaTh MOHATUSAMU: Ipad, CBSI3HBIN rpad,
JiepeBo, MK, Tpad Ha IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OIHUCHIBATh rpadsl Ppa3InYHBIMU crocobamu;
UCMONb30BaTh Tpadbl MpH peleHuH 3agad; - yMeTb
CBOOOJAHO  OMNEpUPOBATH  MOHATHSIMH:  COYETAHHUE,
NIEPECTAHOBKA, YHCIO COYETAHUM, YHUCIO NEPECTAHOBOK;
o6unoM HplOoTOHa; yMeHuE NPUMEHSATh KOMOMHATOPHBIE
(akThl ¥ paccyXIeHU Ui PELIeHUs 3aay;

-yMeTh ONEepUpOBATH MOHATUSMU: HATYpPaJIbHOE YHUCIIO,
LIEJI0€ YUCII0, OCTATOK IO MOAYJIIO, PAlMOHAIIBHOE YHUCIIO,
UppALMOHATILHOE YHUCJIO, MHOXECTBAa HaTypaJIbHBIX,
LIENbIX, PALIMOHAIBHBIX, IEHCTBUTEIbHBIX YUCEI; YMEHUE
UCIIOJIb30BAaTh MpPHU3HAKU  JEITUMOCTH, HAUMEHbIINN
o0mmi JenuTens W HauMeHbllee o0llee KpaTHoe,
anroput™ EBKiMIa mpu pelieHuu 3a7ad; 3HAKOMCTBO C
pa3IMYHBIMU ITO3ULUOHHBIMU CUCTEMaMU CUUCIICHUS;

- YMETb CBOOOJHO ONEpUPOBaTh MOHATHSIMU: CTENEHb C
LeNbIM TI0Ka3aTelieM, KOpPEHb HaTypajbHOW CTEIIEHHU,
CTENEHb C palMOHAJIbHBIM II0KA3aTENEM, CTENEeHb C




JEHCTBUTENbHBIM (BeIIeCTBEHHBIM) MOKa3aTeJeM,
jJorapupM  YMCIa, CHHYC, KOCHHYC ¥  TaHICHC
MIPOU3BOJIBLHOTO YUCIIA;

- YMeTb ONEpHpOBaTh  MOHATUSAMHU:  TOXAECTBO,
TOXKJIECTBEHHOE npeoOpaszoBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB,
PaBHOCUJILHOCTb YpaBHEHHWiIl, HEPaBEHCTB U CHCTEM,
panMoHaNbHBIE,  WppalMOHAJIBHBIC,  ITOKa3aTeJbHbIE,
CTCTICHHbIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHHsI, HEPABEHCTBA W CHUCTEMbI; YMEHHE pelaTh
YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBbl C IOMOIIBIO
Pa3IMYHBIX IPHUEMOB; PEIIaTh YpPaBHEHHS, HEPABEHCTBA U
CUCTEeMBl C TMapaMeTpoM; TMPUMEHSATh YypaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI JUISI PEIICHUS MAaTEeMaTHUECKUX
3aJ1a4 ¥ 3aJ71a4 U3 Pa3IMYHBIX 00JIacTel HAYyKH U peanbHOU
KHU3HH,

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: Tpapuk
¢byHkun, oOpaTHass (DyHKUIHSA, KOMMO3ULUS (YyHKIUH,
JTUHeWHas QyHKUUS, KBaJpaTuyHas (QyHKIMS, CTeIIEHHAs
GyHKIUS C LElbIM IOKa3aTeslieM, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIHH,
MoKazaTeNnbHas U Jiorapupmudeckas (DyHKIIUU; yMEHHE
CTpOUTh IpaduKu GYHKIUH, BBITOIHATH IPe0Opa3oBaHus
rpa@ukoB GyHKIWNA; yYMEHHE HCIOIb30BaTh TpaduKu
GyHKUMH U1 M3y4eHHs TPOILIECCOB M 3aBUCUMOCTEN mpu
peleHnH 3a1ad W3 APYruX y4eOHBIX TPEAMETOB W W3
pearbHON JKM3HU; BBIpaXaTh (HOpMyJaMH 3aBUCUMOCTH
MeXy BeJIMYMHAMM;, YMEHHE CBOOOIHO OIEpHUpPOBaThH
MNOHATUSMH:  YETHOCTh  (YHKIMH, MEPUOIUYHOCTD
(GYHKIHMW, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTBH
byHKIMH, OSKCTpeMyM  (QyHKUMHM, HaubOosbliee U
HaVMEHbIIEe 3HAa4eHHWs (QYHKIUH Ha TPOMEXKYTKE;
YMEHHE TPOBOIHUTH HCCIeNOBaHUE (YHKIMU; YMEHHE
WCIIONB30BaTh CBOWCTBA W rpaduku (QyHKIUH 11
pelieHusT  ypaBHEHHWH, HEpaBeHCTB M  3a1ad ¢
napaMeTpamu; u300paxaTh Ha KOOPJIMHATHON IJIOCKOCTHU




MHOKECTBA PpEUICHUM ypaBHEHUH, HEPaBEHCTB M HX
CUCTEM;

- yMeTb  CBOOOAHO  ONEpPUPOBATH  IMOHSATHUSMHU:
MOCIIE0OBATENBHOCTh, apudmMeTnyeckass Mporpeccus,
reoMeTpuyecKas nporpeccusi, 0eCKOHEHYHO YyObIBaroIas

reOMETPHUECKasi  MPOTPeccHs;  yYMEHHE  3aJaBaTb
[OCJICZIOBATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPpPEHTHBIX (HOpMyIT;

- yYMETb OIEpUPOBaTh TOHATUSMU: HENPEPHIBHOCTD
¢yHKIMM, acUMNTOTHI Tpaduka QyHKIUH, TepBas u
BTOpas NPOM3BOJHAs (PYHKLUUH, TEOMETPUUYECKUHA U
¢u3nveckuii CMBICH  TNPOU3BOJHOHM, TepBooOpa3Has,
OINPEECIICHHBIM MHTErpaji; YMEHUE HAXOOUTh ACUMIITOTBI
rpaduka (YHKIMHA; YMEHHE BBIUYMCIATH IMPOU3BOJHBIC
CyMMBbI, TIPOM3BEICHMS, YAaCTHOIO M KOMIIO3ULIUU
(byHKIMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMU; yMEHHE HCIIOJb30BaTh IMPOU3BOJHYIO IS
UCCIeoBaHMsl (PYHKUMH, A HAXO0XKJIAECHUS HAWIy4dllIero
peleHus B IIPUKJIATHBIX, B TOM qucle
COLIMAJIbHOOKOHOMHYECKUX U (PU3MUECKUX 3ajadax, Ui
OIpEEIIEHUsI CKOPOCTH ¥ YCKOPEHHUS; HAXOAUTH IUIOIIA N
U 00beMbl (UTYpP C TOMOIIBI0O HHTErpajia; MPUBOIAUTH
IIPUMEPBI MAaTEMaTUYECKOTO MOAEIMPOBAHUS C TOMOLIBIO
nuddepeHIanbHbBIX YPaBHEHHI;

- YMETb ONEpPUPOBATH MOHATHUAMU: KOMIUIEKCHOE UHUCIIO,
COTPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJIYJIb U apTyMEHT
KOMILJIEKCHOTO 4YHcia, (opMa 3amucu KOMILJIEKCHBIX
yhcen  (reoMeTpuyeckas, TPUTOHOMETpUYecKas U
anredpanyeckas); yMETb MPOU3BOAUTH apUPMeTHUYECKHE
JNEHCTBUS C KOMIUIEKCHBIMM YHWCJIAMH; TPUBOJAUTH
IIPUMEPHI UCITI0JIB30BAHNS KOMIUIEKCHBIX YHCET,

- yMeTb CBOOOJHO ONEpPUPOBATH MHOHATUSIMU: CPEIHEE
apupmeTnyeckoe, Merana, HanOoJbllee U HauMEHbIlIee
3HA4YEHUS, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKIOHEHHE
JUIsl OTNMCAHUS YUCIIOBBIX JAHHBIX; YMEHHME HCCIEI0BATH
CTaTUCTHYECKUE IAHHBIC, B TOM YHUCIIE C IPUMEHECHUEM




rpaMuecKuXx METOJOB M  3JEKTPOHHBIX  CPEACTB;
rpadMUecKu HCCIe0BaTh COBMECTHBIC HAONIONEHHS C
IIOMOUIBI0  IWarpaMM pacCceMBaHMs W  JIMHEHHOU
perpeccuy;

- yMeTb  HaxoAuThb  BEPOATHOCTH  COOBITHMH ¢
UCTIOJIb30BaHUEM TpapUUECKUX METOJOB; IPUMEHSATH IS
pewmieHust 3afad  (OpPMYJIBI CIOXKEHUS M YMHOMKEHMS
BEPOATHOCTEH, OPMYJTy TIOJHOW BEPOSTHOCTH, (hOPMYITy
bepnymnu, xomOuHaTOpHBIE (akTel U (HOPMYIIBL;
OLICHMBAaTh BEPOSATHOCTU pEalbHBIX COOBITHH; yMEHUE
OIEpUpOBaTh  IOHATHUAMHU:  ClIydaliHas  BEIWYMHA,
pacnpezeneHue BEPOATHOCTEH, MaTeMaTHU4eCcKoe
OXMJAHUE, OUCIEpCUss M CTaHJApTHOE OTKJIOHEHHE
ClIy4ailHOM BEJNIWYMHBI, (YHKIMHU paclpeneiaeHus u
IUIOTHOCTHU paBHOMEPHOTO, II0Ka3aTeIbHOIO u
HOPMAJIbHOI'O paclpeesieHuii; yYMEHHE HCIO0JIb30BaTh
CBOICTBAa HW3YYEHHBIX pACIpEAEHCHUN [UIsl pelIeHus
3a]1a4; 3HAKOMCTBO C MOHSTUSIMH: 3aKOH OOJIBIINX YHCET,
METO/bI BBIOOPOYHBIX MCCIIEI0OBAHUN; YMEHUE TPUBOJUTH
IpUMEphl TPOSBICHUS 3aKOHAa OOJIBIIMX YHCEeNl B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

- yMeTb CBOOOJHO OIEpUpPOBaTh MOHATHUAMU: TOUKA,
npsiMasi, IJIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd,
IJIOCKUM yroJjl, JABYTPaHHBIM YTOJI, TPEXTPaHHBIA YTOJI,
NIEPECEKAIOIINECS, MapaJlIeIbHbIE U CKPEIIHMBAIOIINECS
npsiMble, TapalieIbHOCTh W HEPIEHIUKYJISIPHOCTH
IOPSIMBIX MU IUIOCKOCTEHM, yrosl MeXIy MNpsAMBIMH, YTroJl
MEXIy HOpsIMOW M IUIOCKOCTBbIO, Yroll — MEeXAy
IUIOCKOCTSIMU; YMEHHUE UCII0NIb30BaTh [P PEILICHUH 3a1a4
U3y4YeHHbIE (DAKTBl M TEOpPEMbI IJIAHUMETPUU; YMEHUE
OLICHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE;
YyMEHHE ONepUpoBaTh MOHATHUSAMHU: MHOTOIPAHHUK,
CEYEHHE MHOTOTpPaHHMKA, IMPABWIbHBI MHOIOIPaHHUK,
npu3Ma, nupamuzaa, GuUrypa u MOBEPXHOCTb BpallCHMS,
IWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYCHHs KOHyCa M IWIMHJIpA, NMapaJljICIbHBIE OCH WU




OCHOBAaHMIO, CEYEHHUE IIapa, IUIOCKOCTb, Kacaroulascs
cdepbl, IMWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOI'OI'paHHMKA, N300pakaTh MHOTOTPaHHUKHU, GUTYPHI U
MIOBEPXHOCTU BpAIIECHUs, UX CEYEHMs, B TOM YMCIE C
IIOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHSThH
CBOWCTBA T'EOMETPUYECKHUX (UTryp, CaMOCTOSTENHHO
bopMynaMpoBaTh  ONpeNeNeHUuss HM3ydaeMblX  (uryp,
BbIIBUTaTh TUIIOTE3bl O CBOWCTBAX M IpPHU3HAKAX
reoMeTpHuecKuX (pUryp, 000CHOBBIBATh WIIM OIIPOBEPraTh
UX; yMEHHE TIPOBOAMTH Kiaccupukamuo ¢Guryp 1o
pasNMYHBIM  NPU3HAKaM, BBINOJHATE HEOOXOJUMbIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

- yMeThb CBOOOJHO ONEPUPOBATh MOHATHUAMH: ILJIOLIA]b
¢urypsl, 00beM (Urypsbl, BEJIMYMHA yIJIa, PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXAY MpPsIMbIMH,
paccTosHHE MEXIy TUIOCKOCTSIMH, IUIomans chepsl,
IUIOINAJb TOBEPXHOCTH MHPaMUIbl, NPU3MBI, KOHYcCa,
HWIAHPA, o0peM KyOa, MPSMOYTOJIbHOTO
napajjieNnienunena, MNUPaMUAbl, TMPU3MBL, IHIUHIpPA,
KOHyCa, IIapa; YMEHHE HaXOAWUTb OTHOIIEHHE O0O0BEMOB
no100HBIX (uryp;

- YMeTb CBOOOJHO OINEpPHPOBaTh MOHSTUSIMHU: JBHKEHUE,
napajieNibHbli TIepeHoC, CUMMETPHsI Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TMOBOPOT, TIpeoOpa3oBaHue MOA00US,
noo0HbIe (UTYpbl; YMEHHE paclo3HaBaThb paBHBIE U
1o/100HbIE (PUTYPBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE,
ApXUTEKTYpE; YMEHHUE HCIOJIb30BATh TE€OMETPUUYECKUE
OTHOUICHMSI, HAXOJUThb TI'E€OMETPUYECKHE BEJIUYHHbI
(MHa, yrodi, Mmiomaas, 00beM) MpH PEelIeHuH 33134 U3
JpYrUX y4eOHbBIX MPEAMETOB U U3 pealbHON KU3HU;

- yMeTb  CBOOOJHO  ONEpUPOBATh  MOHATHIMHU:
psIMOYTOJIbHAs cucrema KOOpJMHAT, BEKTOD,
KOOpJMHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YHCIIO, PA3JIOKEHHE
BEKTOpa 110 0a3ucy, CKalsipHOE IPOU3BEICHUE, BEKTOPHOE
IPOU3BEACHUE, YIOJl MEXIY BEKTOpaMH; YMEHHE




UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOA IS
pelieHuss TEOMETPUYECKHUX 3aJad M 3a4ad  JApyIrux
y4eOHBIX MIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpULa
2x2 u 3x3, ompenenuTeNlb MaTPULbl, T€OMETPUUYCCKUN
CMBICII OIIPENETIUTENS;

- YMETb MOJEIMPOBATH PEANBHBIC CUTyallUd Ha S3BIKE
MaTEMaTUK{; COCTaBJIATh  BBIPAXKCHHS, YpPaBHEHUS,
HEPaBEHCTBA M HMX CHCTEMBI II0 YCJIOBHIO 3a/1a4H,
UCCJIEN0BAaTh IIOCTPOCHHBIE MOJEIHM C HCIOJIb30BaHUEM
anmnapata anreOpbl, HHTEPNPETUPOBATH IOITYUYEHHbBIN
pe3yJIbTaT; CTPOUTh MATEMAaTUYECKUE MOJIEIH C IIOMOILBIO
Tr€OMETPUYECKHUX IIOHATUHI U BEJIMYMH, PEIIATH CBSI3aHHBIE
c HUMU IIPAKTUYECKHE  3aJa4y; COCTaBJIATh
BEPOSITHOCTHYIO MOJEIIb u MHTEPIPETUPOBATH
IIOJIyYE€HHBIM pe3yibTaT, pellaTh IPUKJIAJHbIE 3aJadu
CPEICTBAMU MAaTEMAaTHYECKOIO aHAJINW3a, B TOM YHCIE
COLIMAJIbHO-3KOHOMHUYECKOT0 U (PU3UYECKOr0 XapakTepa;
- YMEHUE BbIOMpATh MOAXOJALIMN METOJ JUIsl pEeLICHHS
3aJ1a4uM; TOHMMAHNE 3HAaYUMOCTH MaTEMAaTUKH B U3y4YE€HUN
INPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SBJICHUN;
YMEHHUE PACIO3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MAaTUKHU
B HCKYCCTBE,  yMEHHE  IPUBOAUTb  IPHUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUHUCKOW U MHUPOBOU
MaTE€MaTHYECKOW HayKH

OKO2. Hcnonb3oBath
COBpEMEHHBIC CpE/ICTBA ITOMCKA,
aHalM3a W HMHTEpHpeTaIuu
uH(popmanuu, "
MH()OPMALIMOHHBIE  TEXHOJOTUHU
TUTS BBITIOJTHCHUS 3aaq
npodeccnoHaNbHOMI
JEeSATEIEHOCTH

B 06nacTy IEeHHOCTH HayYHOTO MMO3HAHUS:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH,
OCHOBAHHOTO Ha JMAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHUE A3BIKOBOW U YUTATEIbCKON
KYJBTYPbI KaK CpPEJICTBAa B3aUMOJACHCTBUS MEXKITY
JIOBMU U TIO3HAHUS MUPA;

- YMEeTb ONEpUpOBaTh TMOHATUSAMHU: PpaALUOHAIbHAS
byHKIMS, oKa3aTesnbHas QpyHKIMs, cTeneHHas QyHKIuS,
jgorapupmuueckas  (QyHKUUS,  TPUTOHOMETPUYECKHE
byHKuHN, 00paTHbIe GYHKIIUU; YMEHUE CTPOUTH rpapuku
U3yYeHHBIX (YHKIMH, HCHOJB30BaTh Tpaduku mpu

W3YYEHUU NPOLIECCOB W 3aBUCHUMOCTEH, NMPHU PEIICHUH
3ajjad W3 JIpYrMX Yy4eOHBIX NpPEeIMETOB U 3ajad u3
peasibHOM JKM3HU; BbIpaXkaThb (GOpMyJamMH 3aBUCUMOCTH
MEXJly BEINYMHAMY;

- yMETb  ONEpUPOBATH  NOHATHUAMHU:  TOXKAECTBO,
TOXKECTBEHHOE npeoOpa3oBaHue, YpaBHEHHUE,

HEPAaBEHCTBO, CHCTeMa ypaBHEHHUH U  HEPaBEHCTB,




PAaBHOCWIJIBHOCTh YPaBHEHHH, HEPAaBEHCTB U CHCTEM,
panMoHaNbHBIE,  UppalMOHAIbHBIC,  IOKa3aTeJbHbIE,
CTEINICHHBIC, JIOTapu(MHUECKHE, TPUTOHOMETPUUIECKUE
YpaBHEHHsI, HEpAaBEHCTBA M CHUCTEMbI; YMETh pelIaTh
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMbl C IIOMOIIBIO
Pa3IMYHBIX IPHUEMOB; PEIIaTh YPAaBHEHHS, HEPABEHCTBA U
CHCTEeMbl C T[apaMeTpoM; IPHUMEHITh YpaBHEHHS,
HEPaBEHCTBA, MX CUCTEMBI JUISI PEIICHUS MAaTEeMaTHUECKUX
33134 ¥ 3a]1a4 U3 Pa3IMuHbIX 00JIacTell HAYKU U peabHON
KHU3HH,

- YMETh CBOOOJHO ONEPHPOBATH MOHITUSMH: IBIKCHHE,
napajuieNIbHbId IepPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH H B
IPOCTPAaHCTBE, TIOBOPOT, MpeoOpa3oBaHKMEe MNOA0OuS,
nogo0HbIe (UTYPBI; YMETh paclo3HaBaTh paBHBIE U
noJ00HbIe (GUTYPBHI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE,
apXHUTEKType; YMETh HCIOIb30BaTh TI'E€OMETPUYECKHE
OTHOILIEHMs, HAaXOIUThb TE€OMETPHUUECKHUE BEITUUYMHBI
(mymuHa, yroj, Tiomanak, o0beM) MPU PEIICHUH 33/1a4y U3
JPYTUX YU4eOHbIX IPEAMETOB U U3 PEATBbHOM KU3HU

OKO04. OddexTuBHO
B3aMMOJIEHICTBOBATh M paboTaTh B
KOJIJICKTHBE U KOMaHJIe

TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEAETIEHUIO
-OBJIaJICHIE HaBBLIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJIBHOU
JIEATCILHOCTH;

OBnajeHue yHUBEpCalIbHbIMU
KOMMYHUKATUBHBIMU JCHCTBUSMU:

0) COBMeCTHas JIeATeIbHOCTD:

- HIOHUMATh U UCIIOJIb30BATh TPEUMYIIIECTBA
KOMaHJAHOW ¥ WHJIMBUYaTbHOU paboThI;

- IPUHUMATD 1€ COBMECTHOM JESATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJUHUPOBATH IEHCTBUS 110
ee JOCTMIKEHUIO: COCTABIIATE IJIaH JeHCTBUM,
pacnpenensiatb pojld €  YYeTOM  MHEHUH
YYaCTHUKOB

00CyXIIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPAMHUPOBATH M BBIOJIHATH PabOTy B

- YMETb OINEpPUPOBaTh MOHATHUSAMU: CIy4YallHBIA OMBIT U
cilydaifHoe coObITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS;
YMETb BBIYHUCIATH BEPOSTHOCTH C HCIOJIb30BaHUEM
rpaMuecKuX METOI0B; MPUMEHATh (POPMYJIIBI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (DAaKTBHl U
(bopMysIBl IPY PELICHUH 3aj]a4; OIIEHWBATh BEPOSITHOCTU
peasibHbIX  COOBITHI; 3HAKOMCTBO CO CIy4yailHBIMHU
BEJIMYMHAMU; YMEHUE MPUBOJUTH NPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCENT B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMETb CBOOOJHO ONEPUPOBATH MOHITHSIMH: CTENEHb C
LENbIM TI0Ka3aTelieM, KOpPEHb HATypaJbHOW CTEIEHH,

CTEMEHb C pAIMOHAIBHBIM TIOKa3aTelieM, CTENEeHb C
JIEUCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKa3aTeem,
gorapudm  YHclIa, CHHYC, KOCHMHYC M  TaHTEHC

MMPOU3BOJIBHOI'O YHCJIA,
- yMETh CBOOOJHO OINEPUPOBATh TMOHATHIMH: Tpaduk




YCIIOBUSIX PEaIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBJIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3IMYHBIX CHUTYAIUSX, IPOSIBIISATH
TBOPYECTBO u BOOOpakeHue, OBITH
WHUIIUATHBHBIM

OBnazieHre yHUBEPCAIbHBIMU PETYISATUBHBIMU
JICUCTBUSIMU:

T) IPUHITHE Ce0sl U IPYTHX JIIOICH:

- TPUHAMATh MOTHBBI H apPTYMCHTBI
JIonen

MIPH aHAJIM3E Pe3yIbTATOB JACSITCILHOCTH;
- IPU3HABATh CBOE MPABO U MPABO APYTUX JIIOAEH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C
MIO3UIUH JIPYTOr0 YEJIOBEKA

IPYTUX

byHkuumu, obpatHas (QYHKIMSA, KOMIO3UIMS (PYHKIUH,
TUHeWHas QYHKUUS, KBaJpaTuyHas (QyHKIHS, CTeIICHHAS
GYHKIHMST C LENbIM IOKa3aTesieM, TPUTOHOMETPUYECKHUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIHH,
HoKazaTenbHass W Jorapudmuueckas (QyHKIHH; yMETb
CTpouTh rpaduKku GYHKIUH, BBIIOIHATH IPeoOpa3oBaHus

rpadukoB QyHKIUI;

OK 05. OcymuiecTBasaTh yCTHYIO U
MUCHMEHHYI0 KOMMYHHKAIIMIO HA

rocyJapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanun C
y4eToM ocoOeHHOCTEH
COLIMAJIBHOTO U KyJIBTYPHOI'O
KOHTEKCTa

B oGmactu 3cTeTHYeCKOro BOCITUTAHMS:

- 3CTETUYECKOE OTHOUIEHHUE K MUPY, BKJIKOYAs
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX
OTHOIIICHU;

- CMIOCOOHOCTH BOCIIPUHUMATD PA3IMYHBIE BUIbI
HCKYCCTBA, TPAAULIMU U TBOPUYECTBO CBOETO U
JIPYTUX HAPOJOB, OIIYIIATh SMOIIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTH U
oOmiecTBa  OTEUECTBEHHOTO W MHPOBOTO
HCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPAJAULINI U HAPOJAHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TTPOSIBIIATh KauyeCcTBa
TBOPYECKOMN JIMYHOCTH;

OBnasieHuE yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSMHU:

a) oOIIeHue:

- yMeTh  ONEpUpOBaTh  MOHATUSIMH: cpenHee
apudMeTHyecKoe, MearnaHa, HanOoIbIlee U HANMEHbBIIIEE
3HAUYEHMUs], pa3Max, JUCIEPCUsl, CTAHIAPTHOE OTKIOHEHUE
YK CIIOBOTO Habopa; yMEHHE W3BJICKATh,
WHTEPIPETHPOBATh WHGOPMAIUIO, MPEACTABICHHYIO B
tTabiuuax, Ha Jauarpammax, rpadukax, OTpakarollylo
CBOMCTBA peabHbIX MPOLIECCOB U SIBIICHUI; IPEACTABIAThH
uHpOpMAIIMIO C TOMOIIBIO TaOJMIl U JUATPAMM;
UCCJIE0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIE C
MpUMEHEHUEeM TpadUuUecKuX METOJOB U DJICKTPOHHBIX
CpPEeACTB; - YMEThb OINEpUPOBATh MOHATUSIMHU: TOYKA,
mpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOII,
CKpELIMBAIONIMECS]  TpsIMble,  MapajUIeIbHOCTh U
MEePNEHANKYSIPHOCTh TMPSAMBIX W TUIOCKOCTEH, YToj
MEXIY NPSAMBIMU, YTOJd MEXAY MPSMON U IJIOCKOCTHIO,
YroJl MEXAYy TIUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSHUE
MEX/y TIOCKOCTSIMH;

- YMEThb HCHOJB30BaTh MPHU PELUICHUU 3a/lay U3YUYCHHBIC
GbakTbl M TEOpeMbl IJIAHUMETPUHU; YMEHHE OIICHHBATh




- OCYIIECTBJIATh KOMMYHHKAIIMU BO BCeX cdepax
JKU3HU;

- pacro3HaBaTh HEBepOaJIbHBIC CPE/ICTBA
0OIIeHMS, TOHUMATh 3HAUEHUE COIUATBHBIX
3HaKOB, PaCcIO3HABATH MPEIIOCHIIKI
KOH(DITMKTHBIX CUTyaIui u
KOH(JIUKTHI,

- pa3BEepPHYTO | JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHHSI C MCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTBA

cMAT4YaTh

pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa

OK 06. IIposiBiTh IpaxaaHCKo-

NaTPUOTUYECKYIO MO3UILIHIO,
JE€MOHCTPUPOBATh  OCO3HAHHOE
MIOBEJICHHE Ha OCHOBE
TpaJULIHOHHBIX pOCCUNCKUX

IyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM

rapMOHHU3allun

MCXKHAIIMOHAJIBHBIX u
MCIKPCIIUTUO3HBIX OTHOH_ICHI/II\/’I,
IMPHUMCHATH CTaHJapThl

AHTHKOPPYHIIMOHHOT'O ITOBEACHUA

- 0cO3HaHKE 00yUYAIOIIUMUCS POCCUICKON
IpaXxJaHCKON MJIEHTUYHOCTH;

- LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHEN
HO3ULIMM JIMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW Hapoa0B Poccuiickoit
denepanyy, HUCTOPUYECKMX M  HAIMOHAJIBHO-
KYJbTYpPHBIX TPAIUIHANA, (OPMHUPOBAHUE CUCTEMBI
3HAYMMBIX LEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTHKOPPYIIIHOHHOTO MHPOBO33PEHUS,
NPAaBOCO3HAHUS,  HKOJOTMYECKOW  KYJIBTYpBI,
CIIOCOOHOCTM  CTaBUTh LEIM U  CTPOUTH
KU3HEHHbIE IJIaHbl; B 4YacTH TIpa)kaaHCKOTo
BOCIIUTaHHS:

- OCO3HaHHE CBOMX KOHCTUTYLUOHHBIX IpaB H
o0s3aHHOCTEH, yBa)kKEHUE 3aKOHA U
NpPaBOMOPSIKA;  -MPUHATHE  TPAJAULUOHHBIX
HaIlMOHAJIbHBIX, 00IIICYETOBEYECKHX
FYMaHUCTUYECKUX U JIeMOKPaTUYECKUX
IICHHOCTEI;

- TOTOBHOCTh  IPOTHUBOCTOATH  MJICOJOTHU
IKCTpEMHU3Ma, HaIMOHAIMW3Ma, KceHohoouw,
JUCKPUMUHALINY 110 COI[MATIbHBIM, PETUTHO3HBIM,
PacoBBIM, HAIIMOHAJIHHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTD B
UHTEpecax IpaXkJJaHCKOTO o01iecTBa,
Yy4acTBOBATh B CaMOyIIpaBJICHUH B

- yYMEThb ONEPUPOBATH MOHATHAMHU: MPSMOYTOJIbHAS
cUCTeMa KOOpAMHAT, KOOPJIMWHATHI TOYKH, BEKTOp,
KOOPJMHATHl BEKTOPa, CKAIAPHOE MPOU3BEACHHUE, YTOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEACHUE
BEKTOpa Ha YHUCJIO; HAXOAUTh C TMOMOIIBIO H3YYEHHBIX
dbopMyll KOOpPAMHATHI CEpeAHHBl OTPE3Ka, PACCTOSHUE
MEXIy JTBYMS TOUKAMHU;

-yMeTh BBIOMpPATh MOIXOASIINNA M3yYEHHBIM METOJ s
pelIeHus 3a/lauu, pacrlo3HaBaTh MaTeMaTuueckue (akThl
M MareMaTU4yecKHe MOJEIM B  NPUPOAHBIX U
OOIIIECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE; yMEHHE
NPUBOAUTH  IPUMEPHl  MAaTEMAaTUYECKHX  OTKPBITHI
POCCHUICKON 1 MHUPOBOW MATEMAaTUYECKON HAYKH.

- YMETh OINEpUPOBaATh MOHATUIMU: CIyYalHBIA OMBIT U
CIy4aifHOE€ COOBITHE, BEPOSITHOCTh CIYUYaHOTO COOBITHS;
YMETh BBIYHCIATH BEPOATHOCTH C HMCHOJIb30BAaHUEM
rpaduIeCKUX METOA0B; TPUMEHSATH (POPMYJIBI CIIOKEHUS U
YMHOKEHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (DaKTHl U
(GbopMyJBI TIPHM PEIICHUN 3a7a4; OIICHHUBATh BEPOSTHOCTH
peabHBIX  COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMHU
BEITMYMHAMU; YMEHHUE MPUBOIAUTH MPUMEPHI TTPOSBICHHS
3aKOHa OOJIBIINX YMCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHHSIX




o01ieo0pa3oBaTeabHOM OpraHu3ali U JIeTCKO-
FOHOIIECKUX OpraHu3aIusX;

- YMEHHME B3aMMOJIEWCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBHH C MX QYHKIUSIMU H
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOU W BOJIOHTEPCKOMN
JIeATEIbHOCTH; TaTPUOTUYECKOTO BOCIIUTAHMUSL:

- cOPMUPOBAHHOCTH POCCHICKOM TPaskIaHCKOM
UJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IE€PE]]
Ponunoii, roproctu 3a cBoii kpaii, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IICHHOCTHOE OTHOUIIEHHE K TOCYAapCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY U  IPUPOJIHOMY
HACJICANIO, TaMSATHHUKAM, TPAIULUASIM HApOIOB
Poccun, npoctuxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IC;

- wuueiHas yOEXIEHHOCTh, TOTOBHOCTh K
CITy>)KEHUIO " 3a1IUTe OreuecTBa,
OTBETCTBEHHOCTh 3a €ro Cynab0y; OCBOEHHBIC
00yJaromMMUCS MEXKIPEIMETHBIC TOHATUS U

YHUBEPCAIbHBIE y4eOHBIe JEUCTBUSA
(perynaTuBHBIE, MO3HAaBATEJIbHbIE,
KOMMYHHKATHBHBIC);

- CcHocoOHOCTh  MX  MHCIOJIB30BaHHUS B
MIO3HABAaTEJIbHOM W COLMAIBHOM  NPAKTHKE,
TOTOBHOCTB K CAMOCTOSITEIbHOMY IIJITAHUPOBAHUIO
U OCYIIECTBJICHUIO Y4YeOHOW JIeSTeNbHOCTH,
OpraHM3aly y4yeOHOro COTpYyJIHHUYECTBa C
[eJaroru4eCKuMHU paboTHHKaMHU u
CBEpCTHUKaMH, K YYacTHI0O B TOCTPOCHUH
WH/IMBUYaIbHOM 00pa30BaTeIbHON TPACKTOPHH;
- OBJIAZICHHE HaBbIKaMU yueOHo-
UCCIIEN0BATEIBbCKOM, MPOEKTHOM M COLUAIbHOU
JeSITEIIBHOCTH




OK 07 CopeiicTBOBaThH
COXPaHCHHIO OKpY Karomien
cpensl, pecypcocOepekeHuIo,
MPUMEHSTh 3HAHHSI 00 U3MEHEHUN
KIIUMaTa, TIPUHITAIIBI
OepeKITMBOTO MIPOU3BOJICTBA,
3¢(eKTHBHO  JEHCTBOBATh B

LIpGSBI:'ILIEII‘/'IHBIX CUTyalusiIxX

- HE NPUHUMATh ACUCTBUSA, NMPUHOCALIUE BpPEI
OKpYXarollei cpeae;

- yMeTh NPOTHO3MPOBATH HEOIATONPHUITHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbBIX
JIEHCTBUM, IPEJOTBPALLATD UX;

- PacCIIMPUTH OMBIT AESATEIBHOCTU 3KOJIOTMYECKOM
HAIPaBJIEHHOCTH;

- pa3pabaThiBaTh IJIaH pEIICHUs NPOOJIEMBI C
Y4E€TOM aHaJIM3a MMEIOLUXCS MaTepUalbHbIX U
HEMaTepualbHbIX PECYPCOB;

- OCYLIECTBJIATH LIEJICHANIPABJICHHBI IIOUCK
NepeHoca CpeiCTB U CHOCOOOB JICHCTBUS B
poeCCHOHAIIBHYIO CpEy;

- YMETb IEPEHOCUTh 3HAHUS B [I03HABATEIIBHYIO U
MIPAKTUYECKYIO0 00JIACTH KUZHEAEATEIbHOCTH;

- IpeyIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C
MO3ULIUU HOBH3HBI, OpPUTHMHAJILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- JaBaTh OILIGHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPPEKTUBBl B  JEATEIBHOCTb,  OLICHUBATbH
COOTBETCTBUE PE3YIbTATOB LENSIM

YMETh ONEPUPOBATH MOHITHIMHE: (QYHKIUS, HETPEPHIBHAS
(GbyHKIHS, TPOU3BOIHAS, MIEPBOOOpA3HAasi, OMpeIeICHHbII
MHTETpajl; YMETh HAXOIUTh ITPOU3BOJIHBIE AIEMEHTAPHBIX
byHKIHH, HCTOJIb3YS CIIPABOYHBIE MaTepuabl;
UCCIICIOBAaTh B TMPOCTEHIIMX Cllydasx (YHKIMH Ha
MOHOTOHHOCTh, HAaXOJWTh HAWOOJIbIINE W HAaWMMEHBIINE
3HAYeHUSI (QYHKIMHA;,; CTPOUTH TpaUKh MHOTOUJIICHOB C
KCIIOJIb30BAaHUEM allapaTa MaTeMaTH4YeCKOro aHaju3a;
MPUMEHATh TPOM3BOJHYIO IIPU pELICHHH 3a/Jad Ha
JIBUKEHUE; peliaTh MPaKTUKOOPHUEHTHUPOBAHHBIE 3aJlauu
Ha HauwOoJBIIME W HAaNMEHBIINE 3HAYECHHA, Ha
HAaxO0JICHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMEThb OIEpUPOBATH TMOHATHUSAMU: JIBUKEHUE B
MPOCTPAHCTBE, MOJO0HBIE (UTYPHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOUIECHUE IUIONIAZEH MOBEPXHOCTEH U
00BeMOB MOAOOHBIX (GUTYD MIPH PEIICHUHN 33]1aY;

- YMETh BBIUUCISATH T€OMETPUYECKUE BEIMYUHBI (JIJIMHA,
yroa, IMJom@aAb, O0O0BeM, TIUIOMAAs TOBEPXHOCTH),
UCIIONIB3YS U3YUCHHBIE (POPMYIIBI M METOIBI




1.1. Koau4yecTBO 4acoB Ha OCBOeHHE MPOrPAMMBI 1M CHMILIMHBI:
O0bem obpazoBaTelbHOM porpamMmsbl 250 gac
MaKCUMaJIbHOM yueOHOM Harpy3ku odyyaromerocs - 250 4acos,
B TOM YHCIIE:
00s13aTeIbHON ayJUTOPHOM yueOHOUM Harpy3ku oOyuatomerocs - 194 yacos;
NpakTU4YecKoi paboTsl oOyyvatomerocs - 40 yacoB
KOHCYJIBTAIAX TI0 TPOMEXYTOUHOHN aTTecTauu — 16 4acoB



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTACIUILIAHBI

2.1. O0beM yueOHOM JMCUUILIMHBI M BU/bI YUeOHOH padoThl

Buna yueOHoii padoThI Oovem uacos

YyeOHasi Harpy3ka oo0y4arommxcs (Bcero)

250

B TOM YHCJIC:

Harpy3kKa o0y4yaromierocsi BO B3auMo/1eiiCTBUHM ¢ NpenogaBaresieM (Bcero)

250

B TOM YHUCJIC:

TCOPECTUYCCKOC o6yquI/Ie

194

IMPAKTUYCCKHUEC 3aHATUA

40

KOHTPOJIbHBIE PaOOTHI

l'lpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/Ip()BaHHOC COICPKaAHUEC:

MNPAKTUYICCKUC 3aHATHA

KOHCYJIbTAallUM.

B TOM 4HUCJIC:

3alyuTa MHAUWBHUAYAJIbHOI'O IIPOCKTA

KOHCYJIbTallkH I10 HpOMe}I(YTO‘{HOﬁ aTTecranmun

16

NMpoMe:KyTO4YHAasi aTTecTainus B popme 3xk3amena (4 cemectp)

2.2. TemaTu4ecKHii IJIAH U coJep:kaHNe Y4eOHO 1 CUUIIIMHBI

MaremaTnka

HaumeHoBaHue pa3iesioB U TeM

Coaep:xanue yueOHOIro MaTepHuaJia, NPAaKTHYECKHUE 3aHATUSA

O0BbeM
yacoB

Peanuszyembie Moy 11
PIIB/¢popmupyemsie OK,
IIK

1

2

4

Pasnen 1. [loBTOpeHue Kypca MaTeMaTUKH
OCHOBHOM IIKOJIbI.

Cooeporcanue yueonozo mamepuana:

16

1,2

Tema 1.1 Llenu u 3amaun MaTeMaTUKHU B
MMOBCETHEBHON U PO EeCCHOHATIBHON
IesITEIILHOCTH.

ba3oBble 3HaHUS IO MaTeMaTHKE B MPOGECCHOHATBHON U B
[NOBCEHEBHOU JEATEIIBbHOCTH.

M1 M2 M4 M5 M7
OK




Tema 1.2 Yucna u BeruucieHus. BeipakeHus u JleiicTBHS HAJl TIOJIOKUTEIIBHBIMU M OTPHUIIATETBHBIMHU 01 02 03 04 05 06 09
X npeodpaszosanus. [IpoLeHT. 3-4 qrCIIaMU, OOBIKHOBEHHBIC U JeCITHYHBIC Apoou. JlelicTBus [IK

HaJ| CTETICHAMH, (DOPMYJIbI COKPAIIIEHHOTO YMHOKCHHS. 1.1-1.5
[TporeHThI POCTHIC U CII0KHBIE. CIIOCOOBI X BBIUMCIICHHSL.

Tema 1.3 YpaBHeHUS 1 HEPABEHCTBA.

Cuctembl ypaBHEHUH. 5-6  |Jluneiinble, KBaJpaTHbIE, IPOOHO-pAIIMOHATILHBIC YPAaBHEHUS U 2
HepaBeHCTBAa. CHCTEMbI TUHEHHBIX YPABHCHHI U HEPABEHCTB.
Tema 1.4 OyHk1uu u rpaduky. [Tonsitue GyHKIMM, cIocoOb! 3a1anus GyHkiuu. CBoMcTBa
GyHKIUH: 00J1acTh ONMpeAeNeHus, 00JIaCTh 3HAYCHHUS
7-8  |pyHKIIMH, YETHOCTH, HEYETHOCTh, MOHOTOHHOCTb, 2

DKCTPEMYMBI, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, HYJU
¢byukumn. [Toctpoenne rpadukoB QyHKITUH.

Tema 1.5 ['eomeTpus Ha IIIOCKOCTH.
P 9-10 |Buasl IIIOCKUX QUTYp U UX TUIOIIAIb. 2

Tema 1.6 BxogHoit KOHTPOJIb
11-12 |BeluucieHus u npeodbpa3zoBaHus. Y paBHEHUS U HEPABEHCTBA. 2
["'eomeTpus Ha IOCKOCTH. PYHKIMU U UX TPAPUKH.

Tema 1.7 Pemenue 3anau 13-14 [3apaum B Kypce reoMeTpUHr Ha IIOCKOCTH. 2




[IpocThie U ClI0KHBIE MPOIEHTHI B TPO(HECCHOHATBHBIX

Tema 1.8 Pemienue 3ama4 15-16 2
3ajavax.
Pa3znes 2. OCHOBBI TPUTOHOMETPHUM.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuueckue PyHKUMH.
Tema 2.1 Yucnosasi okpykHOCTh. Pagnannas M1 M2 M4 M5 M7
Mepa yria. 17-18 |UucnoBast OKPY>KHOCTh, CIMHUYHASI OKPYKHOCTh. Pannannas 2 OK
Mepa yriaa. [IoBopoT Touku BOKpYT Hayajla KOOpAMHAT. 01 02 03 04 05 06 09
Tema 2.2 TpuronoMeTpuyecKuii Kpyr. 19-20 Brrunciienue 3HaueHui KOCMHYCa, CAHYCa, TAHIE€HCA U 2 [K
KOTaHI'€HCA C IOMOIIbIO TPUTOHOMETPUYECKOI0 Kpyra. 1.1-1.5
Tema 2.3 TpuronoMeTpreckne GyHKIHU 21-22 OnpeneneHyue cuHyca, KOCMHyca, TAHIeHca U KOTaHT€HCa. 9
[TPOM3BOJILHOTO yTJIa, YUCIIA. 3HAKU TPUTOHOMETPUYECKNX (DYHKIMH MO YETBEPTAM.
Tema 2.4 3aBUCUMOCTb MEX]ly CUHYCOM,
KOCHHYCOM, TAHTEHCOM 1 KOTAHTEHCOM OJIHOTO| 3.4 3aBUCHMOCTDH MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM H 9
|1 TOTO e YIIIa. KOTaHT'€HCOM OJHOTO U TOTO e yria.
Tema 2.5 OCHOBHBIE TPUIOHOMETPHIECKHE 25-26 Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC U TAHTE€HC 2
TOXK]IECTBA. VIO a ¥ -a.
Tema 2.6 ®opmyiibl npUBEACHUS 2
pMYy PHBEA 27-28 |®opMyIibl IPUBEICHHUS.
Tema 2.7 Cunyc, KOCHHYC, TAHT€HC CYMMBI U CuHyC, KOCUHYC, TAHT€HC CYMMBI M pa3HOCTH JIBYX YTJIOB.
Pa3HOCTH JIBYX yTJIOB. 29-30 [IIpeoOpa3oBaHMs MPOCTEUITUX TPUTOHOMETPUUECKUX 2
BBIPKCHUI.
Tema 2.8 Cutyc, KOCHHYC, TAHTeHC ABOHHOTO 31-32 CuHyc, KOCUHYC, TaHT€HC JBOMHOTrO yria. [Ipeobpa3oBanus 9
yrina POCTEHIINX TPUTOHOMETPHIECKUX BBIPAKCHUIA.
Tema 2.9 CuHyc, KOCUHYC, TAHT€HC CuHyC, KOCUHYC, TAHT€HC MOJIOBUHHOTO yTJIA.
[OJIOBUHHOTO YTJIa. 33-34 |[IpeoGpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX 2
BBIPKCHUI.
Tema 2.10 Oynxiuu u ux cporictBa. Crocoobl O06nacTh onpeeNIeHHs] 1 MHOYKECTBO 3HaUCHUN (DYHKITHHA.
3amaHus (YHKIUHA. 35-36 [UETHOCTH M HEYETHOCTH, MEPUOINIHOCTE GYHKIHMH. CIOCOObI 2
3ajaHusl QYHKIIHI.
Tema 2.11 Tpuronomerpudeckue QyHKINU, 37-38 O0J1acTh onpeeNeHUs] 1 MHOXKECTBO 3HAYCHHIA 2

TpUroHoMeTprueckux GyHKImil. YETHOCTh U HEUETHOCTb,




X CBOMCTBA U TpaduKHy.

MEePUOANYHOCTD TPUTOHOMETpUUYecKUX QyHKIui. ['paduku
TPUTOHOMETPUUYECKUX (DYHKIUH.

Tema 2.12 [IpeobpazoBanue rpadukoB

[TapannensHblii IEPEHOC, CKATHE U PACTSIKEHHE TPapUKOB

TPUTOHOMETPHUCCKUX (DYHKIIHH. 39-40 |rpuronomerpuueckux (pyHkimi. [Ipeodpasoanue rpadgukos
TPUTOHOMETPUUYECKUX (DYHKIUH.

Tema 2.13 Pemienue 3agau.

41-42 Onucanue NPOU3BOACTBEHHBIX IIPOLECCOB € TIOMOIIIBIO

rpaduKoB QYHKIUH.

Tema 2.14 Pemenre sazad 43-44 lcrionbp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKINHN B

i npodeCCHOHATIBHBIX 3aJauax.
i:}:iuzﬂ’is ObpartHibie TPHTOHOMETPHHECKHE 45-46 OOpatHble Tpuronomerpuyeckue GpyHkuuu. Mx cpoiicta u
: rpapuKy.

Tema 2.16 TpuronoMerpruueckue ypaBHEHUs Pemenue npocTednX ypaBHEHUH BUAA cos X=a. Pemenuii

BHJIA COS X=a 47-48 YpaBHEHU CBOASILIMECS K KBaJIpaTHBIM, OJJHOPOJIHBIE
TPUTOHOMETPUYECKHUE YPABHEHUS, YPAaBHEHUS peLIacMble
Pa3I0KEHUEM HA MHOKHTEIIN.

Tema 2.17 TpuroHoMeTpruueckue ypaBHEHUS Perienue npoctedimx ypaBHeHui Bujaa sin x=a. Perenuit

BUJA Sin X=a 49-50 YpaBHEHU CBOASIIMECS K KBaJIpaTHBIM, OJJHOPOIHBIE
TPUTOHOMETPUUYECKHUE YPABHEHUS, YPaBHEHUS pelIacMble
Pa3JI0KEHUEM HA MHOKHTEIIN.

Tema 2.18 Tpuronomerpuueckue ypaBHEHUs Pelenre npocTediInX ypaBHEHUH BUaa tg x=a. Pemenuit

BHJA tg Xx=a 51-52 YpaBHEHU CBOASIIMECS K KBaJIpaTHBIM, OJJHOPOIHBIE
TPUTOHOMETPUYECKHUE YPABHEHUS, YPAaBHEHUS pelIacMble
pa3I0KEHUEM HAa MHOKHUTEIIH.

Tema 2.19 Tpuronomerpuueckue

HEepaBEHCTBA. 53-54 |[Ipocreiimme TPUTOHOMETPUICCKHE HEPABCHCTBA.

Tema 2.20 CucteMbl TPUTOHOMETPUYECKUX

ypaBHEHUIL. 55-56 |CucTteMbl MPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUI.

Tema 2.21 KontponbsHas padora «OcHOBBI 57.58 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHU.

PemeHre TpUrOHOMETPUYECKUX YPABHEHHUI M HEPABEHCTB.




TPUTOHOMETPHI.

Pa3znea 3. Crenenn u kopuu. CteneHHas

MppalOHAJIbHBIX YPABHEHHUI.

Cooepotcanue yueonozo mamepuana: 8 1,2
GyHKIua.
Tema 3.1 AIZH(bMeTquCKHH KopeHb 59-60 [TonsiTre aprpMETHIECKOTO KOPHS N-Oi CTEIICHU U3 5 M1 M2 184; M5 M7
HaTypaIbHOU CTCIICHH. neiicTBUTENBpHOTO unciaa. CBOMCTBA KOPHS N-0i CTEIEHH.
01 02 03 04 05 06 09
Tema 3.2 [IpeoOpa3zoBaHue BRIPAKCHUN C . [K
. 61-62 [[IpeoOpa3oBaHue UPPALIMOHAIBHBIX BHIPAKEHUI. 2 1.1-1.5
KOPHSIMU N-OW CTETICHH. T
Tema 3.3 Crenens ¢ palioOHAIbHBIM U
el CTBUTEILHBIM TTOKA3aTENEM. 63-64 |[loHsATHE CTENEHNU C JHOObIM pallMOHATIBHBIM MIOKA3aTEeNEM. 2
Tema 3.4 [IpeoOpa3oBanue BRIPAKECHUN C .
. [IpeoOpazoBaHre BIPAXKEHHUM C PAllMOHAIBHBIM H
palMOHAIBHBIM U JEHCTBUTEIbHBIM 65-66 . 2
NeCTBUTEIIBHBIM MTOKA3aTEIICM.
[10KA3aTEJIEM.
UTOI'O 1 cemectp 66
Pa3znen 3. Crenenu n kopHu. CTeneHnast Cooepiicanue yuednozo mamepuana: 12
pyHKIun.
Tema 3.5 Crenennas ¢GyHKIUS U €€ CBOWCTBA.
1-2  |CrenenHas GyHKIUS, €€ CBOWCTBA U TPaQUK. 2
Tema 3.6 B3anmooOpaTHbie PYHKITHH.
p Pymxn 3-4  [B3zaumooOpaTHbIe PYHKLUH. 2
Tema 3.7 UppanuoHanbHble ypaBHEHUS. PaBHOCHJIBHOCTh MPPALMOHATIBHBIX YpaBHEHUI. MeTo bl
5-6  |pemieHHs HppALMOHABHBIX yYpaBHEHUH. Pemenuii 2
UppaMOHATHHBIX YPAaBHEHH.
Tema 3.8. Pemienne nuppairoHaabHbIX PaBHOCHIIBHOCTD MPPAIMOHATIBHBIX YpaBHEHUNA. MeTo b1
ypaBHEHMIA. 7-8  |pemieHUs UPPAMOHATLHBIX YpaBHEHUN. Pemennii 2




Tema 3.9 Pemenue nppaiiioOHaJIbHBIX

PaBHOCHJIBHOCTb UPPALIMOHAIIBHBIX HEPABEHCTB. MeTobl

HEPABEHCTB. ) 9-10 |pemeHus uppaMOHATBHBIX HEPABEHCTB. Pemenunii 2
UPpaIMOHATLHBIX HEPABEHCTB.
Tema 3.10 KontponbHas pabora «CteneHu u [IpeoOpa3zoBaHme BBIpAKEHUH C PAIIMOHATBLHBIM U
KOPHI. 11-12 |neiicTBuTEenbHBIM MOKa3aTeneM. CteneHHas QyHKITHUSI. 2
Penienrie uppalvoHAIbHBIX YPaBHEHUN U HEPABEHCTB.
Pasznea 4. [loka3aTenbHas pyHKUMSI.
- Cooepoicanue yueonozo mamepuana: 16
Tema 4.1 IloxasarenpHas GyHKIU, €€ .
. Py ’ 13-14 [[ToxazarenbHast QyHKIIHsI, €€ CBOWCTBA U TpaduK. 2
CBOICTBA U TpaduK.
- IIpodeccroHaIbHO OPHEHTUPOBAHHOE COJEPKAHME:
Tema 4.2 Pemenue npakTuko- 15-16 [TprMeHeHrne TOKa3aTeIbHON (YHKITUH B Pa3HBIX 00JIaCTsIX 2
opueHTUpoBaHHbIX 3a1a4. (I3 Nel) 3HAHUU.
Tema 4.3 [lokazaTenbHble ypaBHEHUS. Perennie mokazareabHbIX YPaBHEHHH METOIOM YpaBHUBAHUS
17-18 |mokazareneii, METOJIOM BBEICHUS HOBOW ITEPEMEHHOM, 2
(GYHKIIMOHATBHO-TPa()UUECKUM METOJIOM.
Tema 4.4 Penienue nokasareiabHbIX PeleHne mokasaTenbHbIX YPAaBHEHUI METOJIOM YPaBHUBAHUS
yYpPaBHEHMIA. 19-20 |moka3zateneii, METOZOM BBEICHUS HOBOW MIEPEMEHHOIA, 2
(GYHKIIMOHAIBHO-TPaUUECKUM METOJIOM.
Tema 4.5 Perenue nokazatrenbHBIX
21-22 |PemieHue moKa3aTelIbHBIX HEPABEHCTB. 2
HEPABCHCTB.
Tema 4.6 Perenue nmoxkasaTeabHbIX .
. - eIICHHE TTOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.
23-24 P 2
ypaBHEHU U HEPABEHCTB.
Tema 4.7 Cuctembl NOKa3aTEIbHBIX
ypaBHEHHil.) 25-26 |Pemenue cucTeM MOKa3aTEeIbHBIX YPABHEHHUH. 2
Tema 4.9 Konrponbnas pabora 27.98 Penrenune moka3zaTebHBIX YpaBHEHHI HEPABEHCTB. 9
«ITokazarenpHas QyHKIUSI. [TokazarenpHast QyHKIHS U ee TpaduK.
UTOI'O 2 cemecTp 28




Pasznea 4. [lokazaTenbHas pyHKUIMS.

Cooeprcanue yueonozo mamepuana: 2
Tema 4.8 Pemenue cucteM nokazaTelbHBIX
ypaBHEHHUIL. 1-2  |Pemenue cucteM NOKa3aTeIbHBIX YPABHEHUI. 2
Pasnea S. Jlorapugmuyeckas pyHkous.
o pud bymin Cooeprcanue yueonozo mamepuana: 6
Tema 5.1 Jlorapudm uncna.
pug 3-4  Jlorapudwm uucna. 2
Tema 5.2 Jlorapudmudeckue TOXK1eCTBA. 56 Torapudmieckie ToxmecTRa. Oneparms ,
norapuMUpOBaHUSI.
Tema 5.3 JlecaTruHblil U HATypaJbHbIN
A P 7-8  |[decsaTuuHbIi U HaTypalbHbIH JlorapupMmel. Yucio e. 2
nmorapudmsl. Yuco e.
Paspnen S. Jlorapudmuyeckas pyHkuus.
o pud (bynxu Cooepotcanue yueonozo mamepuana: 22 1,2
Tema 5.4 CpoiicTBa JjorapupMoB. . M1 M2 M4 M5 M7
pud 9-10 |Croiicta norapudmo. Omnepanus JorapuGMupoBaHHUsL. 2 OK
Tema 5.5 IIpeoOpa3oBanue norapupMu4ecKux . 010203040506 09
. 11-12 lorapudmuueckue Toxaectsa. CBoiicTBa orapudmos. 2 K
BBIPAKCHUI.
1.1-15
Tema 5.6 Jlorapudmuueckass GyHKIHUS, €€ .
. piQ by 13-14 lorapudmuueckas GyHKLUs, €€ CBOUCTBA U TpaduK. 2
CBOMCTBA U rpaduK.
Tema 5.7 Jlorapudmuuecke ypaBHEHHUS. [TousiTue norapupmudeckoro ypaBHeHus. Oneparus
15.16 [MOTEHIMPOBAHHS. Tpu OCHOBHBIX METOa pEIICHUS 9
ypaBHEHMI: (QyHKIIMOHATBHO-TpapUUECKuil, METOA
MOTEHIIMPOBAHMSI, METOJI BBEJICHHUS] HOBOM MTEPEMEHHOM.
Tema 5.8 Pemenue norapupmMuueckux
yYPaBHEHMIA. 17-18 Onepanys NOTeHIUPOBaHUsL. TpU OCHOBHBIX METOJIa PELICHUS 9
ypaBHEHMI: (QyHKIIMOHATBHO-TpapUUECcKuil, METOx
MOTEHIIMPOBAHMSI, METOJI BBEJICHHUS] HOBOM MTEPEMEHHOM.
Tema 5.9 Pemenue norapupmMuueckux
19-20 |Pemenwne norapudMuUUEeCKUX HEPABEHCTB. 2

HEPABEHCTB.




Tema 5.10 Pemenue norapudMudeckux

. 21-22 |Peuienue norapuMuiecKuX ypaBHEHUN U HEPABEHCTB. 2
YpaBHEHH U HEPaBEHCTB.
Tema 5.11 Cuctemsl torapuMuIecKux 2324 AJITOPUTM PEIICHHS JIOTApU(PMUIECKUX CUCTEM YPaBHEHH. 5
YpaBHEHUI. PaBHOCHJIBHOCTD JIOTapH(PMUYECKIX YPABHEHUH 1 HEPABEHCTB
Tema 5.12 Pewenue 3anau. 25-26 |JlorapumMsl B IpUpOJIEe U TEXHUKE. 2
Tema 5.13 Pewmenne 3axa4 27-28 [Tpumenenue norapudma. .HOI‘apI/I(?MI/I‘-IeCKaﬂ crupaib B 5
npupoje. Ee maTemaTnueckue cBOMCTBA.
Tema 5.14 Kontponbhas pabora 2 Jlorapudmuueckas pynknus. Pemenne norapudMuaeckux 2
«Jlorapupmmuuaeckas GyHKIUD). 9-30 ypaBHEHMUiH M HEPABEHCTB.
Pasnea 6. [IpousBognas pynkuum, ee
p by ’ Cooepotcanue yueonozo mamepuana: 32 1,2
NpUMeHeHHe.
Tema 6.1 [lonsiTie NpOM3BOIHOM. OripeziesieHre YUCI0BOM MOCIEI0BATEILHOCTH U CIIOCOOBI € M1 M2 M4 M5 M7
3afaHus. CBOMCTBA UNCIIOBBIX MTOCIIEI0BATEIbHOCTEH. OK
OmnpeneneHue mpeaena mocieaopareasbHocTh. [pener 01020304 0506 09
31-32 |pyskuuu B Touke. [Ipupamenne aprymenra. [Ipupamienue 2 IK
byHKIMK. 3a1a4u, IPUBOAAIIUE K IOHATHIO TPOU3BOIHOM. 1.1-15
OnpezneneHye NPOU3BOIHONW. ANTOPUTM OTBICKAHUS
[IPOU3BOAHOM.
Tema 6.2 [IponsBonnas creneHHoit pynkuun. | 33-34 Popmyna muddepenIpOBaHILT CTENEHHOR pyHict, 2
YacTHble cydaH.
Tema 6.3 TIpasuna nuddepeHurposanms 35.35 |POPMyIBI nuddepenuupopanus. [Ipapuna 5
CYMMBI U pa3HOCTH (PyHKLIHH. b depeHIpoBaHUS.
Tema 6.4 [IpaBuna quddepeHumrpoBanus
. ®opmynsl auddepenunponanus. [Ipasuna
[IPOU3BEACHUS M YACTHOTO (DYHKITHA. 37-38 2
Qg pepeHIpoBaHus.
Tema 6.5 IIpon3BogHBIE HEKOTOPBIX [Tpon3BoiHAS TPUTOHOMETPHUECKUX (DYHKIIUH.
HIIeMEHTapHBIX (PYyHKLHIA. 39-40 [[MpousBoaHas mokaszarenbHbIX GyHKIUH. [Ipon3BoaHAas 2

norapupmMuuecKux QyHKIHH.




Tema 6.6 [IponzBoaHAS CIIOXKHOW (PYHKITHH.

[Tonsitue cnoxxuoit ¢pyHkuun. [Ipon3BogHAs CIOXKHOM

41-42 2

byHKIMU.

Tema 6.7 Beruuciienue npou3BOAHBIX 43-44 ®opmynsl nuddepennuposanus. [Ipasuna 2

CJIOXKHBIX (DYHKITUH. nmuddeperupoBanus. [IponsBoaHas coXHONW QYHKITHH.

Tema 6.8 Mexannueckuii CMbICT 45-46 MexaHU4eCKU CMBICI IPOU3BOIHON. MTHOBEHHAs CKOPOCTh 5

[IPOU3BO/IHOM. B MOMEHT BPEMEHHU, YCKOPEHHE.

Tema 6.9 ['eomeTprdecKkuil CMbICI ['eoMeTprUYECKUI CMBICI IIPOU3BOJHOM. YTIOBOMI

[IPOU3BO/IHOM. 47-48 |koaddurmeHT kacareabHOU K rpaduky QyHKIHNN B TOUYKE. 2
'YpaBHEHHE KacaTesbHOU K rpaduKy QyHKIUH.

Tema 6.10 MonoronnocTs pynkuuu. Touku 49-50 Bospacranue u yobiBaHHE QYHKIIUHA, COOTBETCTBUE 3HAKY 2

HKCTpEMyMa. MPOM3BOIHON. 3a1a4l HA MAKCUMYM U MUHHMYM.

Tema 6.11 HCCHGHOBaHer byHKIMM © 51-52 VccnenoBanue (yHKIMH C TIOMOIIBIO POU3BOAHOM 1 9

[IOMOLIBIO TPOU3BOAHON noctpoeHue rpaduka QyHKIMH.

Tema 6.12 HauGonbiiee 1 HauMeHblee Haxoxnenre HauboIbIIero 1 HaMMEHbIIEro 3HAYeHU

3HauUeHUS QYHKITUU 53-54 |pyHKuWmii, mocTpoeHrEe Tpad)uKOB MHOTOUJICHOB C 2
MCIOJIb30BaHUEM allapaTa MaTeMaTHYECKOTO aHaIM3a.
HaxosxeH1e ONTUMaIbHOTO Pe3ysibTaTa ¢ TOMOIIBIO

Tema 6.13 Pemenue 3amay. 55-56 FeHIe pesy H 2
MPON3BOIHON B TIPAKTUYECKUX 3a/1a4aXx.
HaunmMenbliee 1 Haubosnblee 3Ha4eHNs1 QyHKIIMU B

Tema 6.14 Pemenue 3amay. 57-58 ymiau 2
MPaKTUIECKHUX 3a/1a9aXx.
MeXaHU4eCKHUI CMBICI MPOU3BOTHOM B MPAKTUYECKUX

Tema 6.15 Pemenue 3amau 59-60 p g P 2
3ajjavax.

Tema 6.16 KontponbHas pabora 60-62 ®opmyiel u npaBuia auddepennunpoBanus. MccnenoBanue 2

«[IponsBoaHast QyHKIIHM. (YHKIAU C TOMOIIBIO TPOU3BOTHOM.

Pasnea 7. [lepsooOpasnast pynkumu, ee
Cooeporcanue yueonozo mamepuana: 10 1,2

NpUMeHEHHe.




Tema 7.1. [lepBooOpa3znas pyukiuu. [IpaBuna

[lonarue unterpuposanusi. [lepBooOpasHast i QyHKIMH.

M1 M2 M4 M5 M7

HaXO0K/ICHUS ITePBOOOPA3HBIX. 63-64 [TaGymua GhopMyIT U HAXOXKACHHS ITEPBOOOPA3HOM IS 2 OK
nanHoi pyHkimu. [lpaBuia BeIMUCICHHS IEPBOOOPA3HOIA. 01 02 03 04 05 06 09
P, . N IK
Tema 7.2 [Inomanb KpUBOIUHEHHOM Kpuposnuneiinas Tpanenus. [1ommaas KpUuBOJIMHERHOM 1115
Tpanenuu. @opmyna Hetorona-Jleitbuua. 65-66 (Tpaneruu. ['eomeTprUeCKU CMBICI OIIPECIEHHOTO 2 -
uHTerpaia. @opmyna HeroTona-JleiOnuma.
Tema 7.3 OnpeneneHHbIA U HEOTIPEIeTICHHBIN
MHTerpaIbL. 67-68 |[loHsTHE ONPENENIEHHOTO U HEOTPEAEICHHOTO UHTETpaa. 2
Tema 7.4 Pemenue 3amau 69-70 [['ecoMeTpHUYECKUIA CMBICI ONPEACICHHOTO HHTETPasia B )KU3HHU. 2
Pemenue 3a1a4 Ha IPUMEHEHUE UHTETpaJIa JJisl BIYUCICHUS
Tema 7.5 Pemenue 3amau. 71-72 /1 P N panma 1 2
(bU3MYECKUX BEJIMYUH U TIOLIAICH.
Pa3znea 8. [IpsiMble U JIOCKOCTH B
Cooepotcanue yueonozo mamepuana: 18 1,2
NPOCTPaHCTBe.
Tema 8.1 OCHOBHBIE IOHATHS CTEPEOMETPHH. [Ipenmer crepeomerpun. Touka, psmasi, IIOCKOCTb. M1 M2 M4 M5 M7
PacnionoxxeHue npsMbIX U IIIOCKOCTEM. 73-74 AKkcHOMBI cTepeoMeTpud. [lepecekaromuecs, napauielibHbIE U 2 OK
CKpEIIMBAOIINECS IpsMbIE B TpocTpaHcTBe. [Ipu3Hak 01 02 03 04 05 06 09
CKPEIIMBAIOIIUXCS IIPSMBIX. [IK
. . . 1.1-15
Tema 8.2 [TapanieabHOCTD IIPAMOA U [TapaienbHOCTE IPSAMOM U INIOCKOCTH. YTOJI MEXKIY HNPAMOU
[JIOCKOCTH. YTOJ MEKIY IPSIMON U 75-76 |u mockocthto. Terpasap u ero anemenTsl. [lapannenenunen u 2
[JIOCKOCTBIO. €ro 3JIEMEHTBHI.
Tema 8.3 [TapayuienbHOCTD MIIOCKOCTEN. 77.78 [lapanmnensHoCTh MIockocTell. CedueHne TeTpalapa u 5
[TapanienbHOE TPOEKTHPOBAHUE. Mapajiesenumena. 3aa4u Ha MOCTPOEHUE CEUYEHHI.
Tema 8.4 IleprieHIMKYIAPHOCTD NPSIMBIX, 79-80 [lepreHuKyIsapHble npsAMbIe. [IpU3HaK nepresauKyIspHOCTH 9
MPSIMON U TNIOCKOCTH. [IPSIMON U TUIOCKOCTH.
Tema 8.5 IlepreHuKyIAPHOCTH TIOCKOCTEH. 81-82 [IepnieHuKyssip v HakiIoHHas. [IeprieHIuKyspHbIe 2

[leprieHAUKYIISIp U HAKJIOHHASL.

r1ockocTH. [Ipu3Hak nepneHauKyJIsIPHOCTH IJIOCKOCTEH.




TeopeMa 0 Tpex NepHeHAUKYIIPAX. YTOI MEXIY

Tema 8.6 Teopema o Tpex nepnenaukyaspax. | 83-84 2
[JIOCKOCTSIMHU.
Tema 8.7 Pemenre sazad 85-86 AKCHOMBI CTEPEOMETPHHU B XKU3HU U IPOPEeCcCHOHATBHON 5
chepe.
Tema 8.8 Pemenue 3anau 87-88 |lIpsiMble M MJIOCKOCTH B apXUTEKTYpPE M CTPOUTEIHCTBE. 2
UTOI'O 3 cemecTp 88
Pa3znea 8. [IpsiMmble U JIOCKOCTH B
Cooepotcanue yueonozo mamepuana: 2
MPOCTPAHCTBeE.
Tema 8.9 Konrponbnas pabora «IIpsmeie u 1.2 PacrionoxeHue npsiMbIX U INIOCKOCTEH B IPOCTPAHCTBE. 9
[IOCKOCTH B IIPOCTPAHCTBEY. Pemenue 3amay.
Pa3nen 9. KoopanHaTsl 1 BeKTOpPbI B
Cooepotcanue yueonozo mamepuana: 14 1,2
MPOCTPAHCTBE
Tema 9.1 JlekapToBBI KOOpAUHATHI B M1 M2 M4 M5 M7
3-4  |/lexkapTOBBI KOOPUHATHI B TPOCTPAHCTBE. 2
[IPOCTPAHCTBE. OK
[Ipocreimue 3anaun B KoopauHaTax. PaccrosiHue Mex 01 02 03 04 05 06 09
Tema 9.2 PaccTosiHue Mexay 1ByMsl TOUKaAMHU. 5-6 P a1 pa y 2
IBYMSI TOUKAMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka. IK
Tema 9.3 Bektopsl B mpocTpaHCTBE. 7.8 Bekropsl B mpocTpaHcTBe. Cll0’K€HUE U BEIYUTAHUE BEKTOPOB. 5 1.1-15
'YMHOKEHUE BEKTOpa Ha YUCJIO.
Tema 9.4 KomnanapHbsle BEKTOPBI. 9-10 KoMmrutaHapHbie BEKTOpPBI. Pa3iioxkeHue BeKTopa 1o TpemM 5
HEKOMIIJIAHAPHBIM BEKTOpPaM.
Tema 9.5 Yron mexny Bekropamu. CkansipHoe CxansipHO€ MPOU3BEICHUE BEKTOPOB B KOOPANHATAX. YTOJ
POU3BENECHNE BEKTOPOB. 11-12 |mexmy BeKTOpaMu. YTOJ MEXIY IPSMOHN U TUNIOCKOCTBIO, 2
MEXTY TUIOCKOCTSIMH. Y paBHEHHE TUIOCKOCTH.
Tema 9.6 Pemenue 3anau 13-14 |BexkTOpHOE MPOCTPAHCTBO B MPO(PECCHOHANBHBIX 33/1a4ax. 2
15-16 BelunciieHre pacCTOSHUN U IUIOLIAEH Ha INIOCKOCTHU B 5

Tema 9.7 Pemenue 3agau

npodecCHoHAIbHOU cdepe.




Pazgen 10. MHOrOrpaHHUKM U TeJia

Cooepoicanue yueonozo mamepuana: 36 1,2
BpalleHHs.
[TonsTue MHOTrOrpanHuka. Bepimna, rpans, pedpo. M1 M2 M4 M5 M7
Tema 10. 1 Bepmunsbl, pebpa, rpanu
HOIOrPAHHIKA 17-18 |[Inaronans. CeyeHue. Boimykiible 1 HEBBITYKIIbIC 2 OK
P MHOTOTPaHHHKH. 01 02 03 04 05 06 09
Tema 10. 2 [Ipusma, ee cocraBistomue, [Tonsitre nmpu3Mmel. Ee ocHOBaHwms 1 O0KOBBIE TpaHu. BricoTa MK
ceucHue. [Ipssmas v mpaBHIbHAS TPU3MBEI. 19-20 |mpusmsl. [Ipsmas u HakioHHas nmpu3Ma. [IpaBunbpHas npusma. 2 1.1-1.5
Ceuenue.
Tema 10. 3 [lapaienenunen, kyo. Ceuenne 21-22 [lapanenenunen, cBOMCTBA IPSIMOYTOJIBHOTO 2
KyOa, mapajuienenumneaa napajuienenunena, Kyo. Ceuenue kyba, napajuiesienunesaa.
Tema 10. 4 [Tupamua, ee cocTapisONIUE,
[Tupamuna, ee snementobl. Ceuenue nupamuasl. [IpaBuibHas
ceuenue. [IpaBunpHas nupamuaa. Y ceueHHas 23-24 2
nupamMuia. Y cedeHHas mupamuiaa.
nupamMuaa
Tema 10. S bokoBas 1 1M0JHASA IOBEPXHOCTD 25.96 [1no1maae GOKOBOM M IMOJTHOM MOBEPXHOCTH IPU3MBI U 2
[IPU3MBI, TUPAMU/IBI MUPaAMU/IBI.
Tema 10. 6 CuvmeTpust B KyOe, 27.98 CuMMeTpHsl OTHOCUTEIBHO TOUYKHU, IPSIMOM, IIIOCKOCTH. 2
napajuieNenunesie, npusme, nupamuie Cummerpus B KyOe, napajuieienuneie, Npu3Me, NupaMuse.
29-30 (Ipumepbl cMUMMETPHI B IPOQECCUOHANBHOM Cepe.
Tema 10. 7 Pewienue 3anau PHMEp P pod bep
Tema 10.8 [IpaBnibHEIC MHOTOIPAHHUKH, HX 31.3p [[IOHATHE NPaBUIBLHOTO MHOTOTPAHHHKA. CaoiicTBa 2
CBOICTBa MPaBUIILHBIX MHOTOTPAaHHUKOB.
Tema 10. 9 [{unuuap, ero coCcTaBISAONMINE. 33-34 [{mMHAp U €ro JIEMEHTHI, CeYeHne MHApa. Pa3BepTka 2
CeueHue NUIUHIPA AJIMH]IPA.
Tema 10. 10 Konyc, ero cocrasnsromue. 35-36 2
Ceuenne KoHyca Konyc u ero snemenTsl. Ceuenne koHyca. Pa3BepTka KoHyca.
Tema 10. 11 Yceuennerii konyc. Ceuenue 37.38 'Vceuennslit konyc. Ero oopasyromias u Beicota. Ceuenue 2
YCEUEHHOT0 KOHYyCa YCEUEHHOI'0 KOHYCA.
Tema 10. 12 [Ilap u cdepa, ux ceyeHus. 39-40 [[Tap u chepa. BzaumHoe pacronoxenue chepsl U MITOCKOCTH. 2
Ceuenue mapa u cepsl.
Tema 10. 13 [Toastue 06 o6beMe Tena. 41-42 |[omstre o0bem Tema. O6beM KyOa U IPsMOYTOIBHOTO 2

OTtHOIIEHHE 00BEMOB MOJOOHBIX TE

[apajiiCJaCcurIcaa. O0beM IMPU3MBbI U HUJIUHIpPA.




OTHoOLLIEHUE 00BEMOB HOAOOHBIX TEIL.

Tema 10. 14 O6beMBbI MHOTOTPaHHUKOB.

OGBEME! ITHHAPA 1 KOHYCa 43-44 |O6wem nupamusl U Konyca. O0beM mapa.

Tema 10. 15 [1nomaau noBepxHOCTEH

nUIUHApa 1 KoHyca. O0beM 1mapa, miomaib 45-46 ([[1;momraau MOBEPXHOCTEH TEJ.

cepsl

Tema 10. 16 Pemenue 3anau.

MHOFOFpaHHI/IKI/I U TeJla BPALLICHUS. 47-48 |Pemenue 3agay. MHOFOFpaHHI/IKI/I " TCJIa BpalllCHUA.

Tema 10. 17 Peuienne npakTuko-

49-50 [Pacuer 00beMa BMECTUMOCTH BEIICCTB.
opueHTUpOBaHHbIX 3a1a4. (I3 Ne2) B

Tema 10. 18 Pemenue npaktuko- KomOunammu reomerpudeckux tei. Tena BpamieHus, Iionaiab

opueHTHUpoBaHHBIX 3a1a4. (I13 Ne3) 51-52 |monHOM MOBEPXHOCTH, 00BbEM TEJI BpPAILICHHS B
npodeccuoHaIbHOM cdepe.

Tema 10. 19 [loaroroBka K 3K3aMeHy.
KoHcynbramus 53-54 |PauuoHanbHbBIE U UPPALMOHAIbHBIE YPABHEHUSI.

Tema 10. 20 [Toaroroska K SK3aMeHY.
A y [lokazaTenbHbIe ypaBHEHUA U HepaBeHCTBa. [lokazaTenbHas

KorcybTaa 55-56 dbyHKIHs, €€ CBOWCTBa U rpaduK.

Tema 10. 21 IToaroroska k sK3aMeHy. Tpuronomerpuyeckue ypaBHeHH. CHCTEMBbI IMHEHHBIX

KoHcybTarust 57-58 |ypaBHeHUH. Penenue npukiaHbIX 3a7a4 ¢ TOMOIIbIO
CUCTEMBbI JINHEHHBIX YpaBHEHUI.

Tema 10. 22 IToaroroska K sK3aMeHy. HepaseHnctBa. PannonaibHble, MppallMOHaIbHEIE,

KoHcynpranus 59-60 |moka3aTesbHBIE U TPUTOHOMETPUUYECKNE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUSL.

Tema 10. 23 IToaroroska K PK3aMeHy. MeTton nnTepBaioB. M300paxeHne Ha KOOpAMHATHON

KoHcyabTars 61-62 |MIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHUN U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U MX CUCTEM.

Tema 10. 24 IToaroroska K PK3aMeHy. KopHu ypaBHeHUI. PaBHOCHMIIBHOCTh YPaBHEHHM.

KoHcynpranus 63-64 [[IpeoOpa3oBanue ypaBHeHHH. OCHOBHBIE IPUEMBI PEIICHUS

YpaBHEHUH.




Tema 10. 25 [ToaroroBka K 3K3aMeHy.

Pemenue cucrem ypaBHeHuil. Mcnonap30BaHne CBOMCTB U

KoncynbpTanus 65-66 < . 2
rpadukoB PYHKIMIN IS PEIICHUs] yPaBHEHUN 1 HEPABEHCTB.
Tema 10. 26 [loaroroBka K 3K3aMeHy. Knaccuueckoe onpeieneHre BeposiTHOCTH, CBOMCTBA
KoHncynbranus 67-68 [BeposiTHOCTEM, TeOpemMa 0 cyMMe BeposiTHOCTeH. Brruncienue 2
BeposaTHocTel. [Tpukinanusie 3agaun. [IpeacraBnenue
HUTOI'O 4 cemecTp| 68
HUTOI'O3a 2romal 250




3. YCJIOBUA PEA/IN3ALIUU TPOT'PAMMBI JUCIHUITJIMHBI
3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIe4eHH 0

Peanusanus y4eOHOW AMCHUILIMHBI TPeOyeT HaIW4us yuyeOHOro KaOMHETa TEOPETHYECKOIro
oOydeHus

O6opynoBaHue yueOHOTO KaOHUHETa:
- TOCaJl0YHBIC MECTA 10 KOJUYECTBY 00yUaroIInuXCs;
- pabodee MeCTO MPEero1aBaTelis;
- KOMIUIEKT y4eOHO-HAaIIAHBIX TOCOOUH;
- KOMIUICKT AJICKTPOHHBIX MaTEPUAJIOB;
- JIOCKa MejoBasi (MapKepHasi).

TexHuueckue cpeacTBa O6y‘{CHI/I${:
- KOMIIBIOTCP CTaHﬂapTHOﬁ KOMIUICKTAIWH C JIMICH3NOHHBIM IIPOTpaMMHBIM 066CH€‘-I€HI/ICM;
- IllIa3Ma WM IMMPOCKTOP C 9KPpaHOM.

3.2. UndopmaunonHoe odecrnedeHue 00ydeHust

1. MaremaTrka: anreOpa W Hadalla MaTeMaTUYeCKOro aHaim3a, reomerpus. AnreOpa u Hadana
ananuza. 10-11 xmaccel : yue6. 1ist 061eo0Opa3oBaT. opranu3anuii : 6a30Belii U yriryomo yposau / [ A.
AnumoB u ap.]. - 9-e u3a. - M., : Ilpocsemenue, 2024. - 463 c.: un. - ISBN 978-5-09-077925-8

2. Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHalln3a, reomeTpus. ['eomeTpus. 10-11
KJIacCHI : yue0b. 1715t 001eo0pa3oBar. opranusaiuii : 6a3oBslii 1 yriayomto yposuu / [JI.C. Atanacsa
u np.]. - 9-e 3. - M., : Ilpoceemenue, 2024. - 287 c.: un. - (MI'Y - mkone).- ISBN 978-5-09-
078569-3
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA JUCIIAITJIMHBI

KOHTpOJIb H OHEHKA pPE3YyJIbTaTOB OCBOCHHUA IUCHUIINIMHBI OCYHICCTBIIACTCA IIPCIIOAaBaTCiICM B
nmponecce MpoOBCACHUSA HNPAKTHUYCCKUX 3aHATHH M CaMOCTOSTEIbHBIX pa60T, a TaKXC BBIIIOJITHCHUA

CTYJACHTAMH MHINBHUAYAIbHBIX 3aJaHUH.

Pe3yJ’ILTaTBI oﬁyqe}mﬂ (OCBOCHHbIe YmMeEHnus, yCBOCHHBIC

(I)OpMLI H METOAbI KOHTPOJIA U

3HAHUA) OLIEHKH Pe3yJIbTaTOB 00y4eHMsI
YMeHus:
BBITIOJHATh apu(MeTHuyecKue ACHCTBHS HaJA 4YHUCIaMu, coueTas|[eKymuid  KOHTpOJIb B  BHUJAE:
YCTHbIE W TUCHBMEHHBIE T[PUEMBI; CpPaBHUBATh  YHMCIJIOBBIC[TPAKTUYECKUX pabor,
BBIPAXKCHHS; CaMOCTOSITENIbHBIX pabor,
HaXOIUTh 3HAYEHUS KOpHS, CTETICHH, norapuma, [IPOBEPOYHBIX PpabOT, TECTOB,
TPUTOHOMETPUYECKMX BBIPAKECHHH HAa OCHOBE ONpeaeeHus,(QPOHTAIBHOIO  OHpOCa, YCTHOTO
MCIIONIB3YsI TPH HEOOXOMMMOCTH HHCTPYMEHTAIbHBIE CPEICTBA;0IIpoca, HamucaHus pedepaTos,
BBITIONHATh MPeoOpa3oBaHUsl BBIPAKECHUM, NTPUMEHAS (HOpMyIIbL,[IOKIaI0B, COCTAaBJICHHS
CBSI3aHHBIE ~ CO  CBOMCTBaMH  CTEMEHEH,  Jorapugmos, [IPE3CHTALU, M3TOTOBJIEHUE
TPUTOHOMETPUYECKHUX (DYHKIUH; MOJIEIICH.
BHIYUCIISITH 3HaUY€HHE (QYHKIUM TI0 3aJaHHOMY 3HAYEHUIO
apryMeHTa TNpH Pa3IMyHBIX crocobax 3agaHus  (yHKIuu; | eMATHYECKUH KOHTPOJb B BHJC
ONpeNenaTh  OCHOBHBIE  CBOMCTBA  UHMCIOBBIX  (DYHKIMH, [KOHTPOJIbHOH PabOThL.
WJUTIOCTPUPOBATh MX Ha TpaduKax; CTPOUTH TpadUKU U3YUEHHBIX
dyHkumit,  wumOCTpHpOBaTh 1O TpaduKy  cBolicTBa |VITOTOBBIM KOHTPOIIb 1o

DIIEMEHTAPHBIX (DYHKIIMIA; HMCIONb30BaTh MOHATHE (YHKIMH IS
OMMCAHUs U aHAJIM3a 3aBUCUMOCTEH BEJIMUHWH;

[npeaMeTy B BHAC MNHCbMCHHOI'O
OK3aMCHa.

HAXOJUTh IPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIHIA; pelaTh 3a1a4n
MPUKIAJIHOTO XapakTepa Ha HaXOXJICHHE HauOOJBIIEr0 H
HAalMEHBIIET0  3HA4YeHWs, Ha  BBIYHUCIEHHE  YIJIOBOTO
Kor(p¢uLMeHTa, KacaTelbHOM U CKOPOCTH HPSIMOJIMHEHMHOIO
TIBMKEHMUSL.

HAaXOJUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKUMH, BBIYUCIATH
MHTETpajbl, HAaXOIUTh IUIOIAAX  (GUTYp, OTrPaHUYEHHBIX
JIMHUSAMM, pelIaTh 3a1a4M PUKJIAJHOIO XapaKTepa;

pelats  palMdoOHAJIbHbIE, IOKa3aTeNlbHblE, JIorapu(pMHUUEcKue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISALIMECS K JIMHEWHBIM WU
KBaJpPAaTHBIM, a4 TaK)K€ AHAJOTMYHBIE HEPaBEHCTBA U CHUCTEMBI
YpPaBHEHM; HCIIOJIB30BAaTh  IpaUueckuid  MEeToJl  pelieHus
YpaBHEHMH M HEpaBeHCTB; H300pakaTb Ha KOOPJWHATHOM
[JIOCKOCTH DPELICHUs] YPAaBHEHUM, HEPABEHCTB U CUCTEM C JIBYMs
HEU3BECTHBIMU;

COCTaBJIATh U pelIaThb YPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOLIUE

HEU3BECTHBIE BEJIIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
IPUKJIAIHBIX) 33/1a4ax.
pemiatb  IpocTelIMe KOMOMHATOpHBIE 33aydl  METOJIOM

mepebopa, a TaKXKe C UCIOJB30BAHUEM W3BECTHHIX (opmy;
TpeyronbHuka Ilackans; BbMHUCIATH KOIPGUIMEHTH OWHOMA
HproTOHA; BRIUKCIATH BEPOSITHOCTH COOBITUN HAa OCHOBE IOJICUETA]
UHClia UCXOJIOB;

pacro3HaBaTh Ha YePTEKaxX U MOJIETISX MPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCUTDH TPEXMCPHBIC 00BEKTBI C nux OITMCaHHuAMU,
I/1306pa)KeHI/I$IMI/I; OMUCLIBATH B3aMMHOC PACIIOJIOKCHUC TPAMBIX U
[JIOCKOCTE B TMPOCTPAHCTBE;, AHAIM3UPOBATh B MPOCTEUIIMNX|
CIIy4asiX B3aMMHOE PaCIoJIOKeHHUE 00BEKTOB B IPOCTPAHCTRE;




[MPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJA Il BBIYHMCIICHHUS]
OTHOIICHUM, PACCTOSIHUI U YTJIOB

I/I306pa)KaTb OCHOBHBIC MHOI'OIpaHHUKH W  KPYIJIBIC  TCJIa;
BBIIIOJIHATD ~ YEPTEXKM 10  YCIOBHSAM  3aja4,  peniath
[UIaHUMETPUYECKUE W TIPOCTECUIIINE CTEPEOMETPUYCCKUE 3a1a4H Ha
HAaX0XKJICHHE T€OMETPUYCCKUX BEIMYHMH (JUIMH, YIJIOB, IUIOIIAJICH,

00BEMOB);  HCIIONB30BaTh  MPU  PEIICHUH
CTEPEOMETPUYCCKHX 33/1a4 IUIAHUMETPUYECKHE  (aKThI U
MCTO/bI; IPOBOAUTD JOKA3aTCIIbHBIC PACCYKACHUA B X04C PCIICHUA
3a/1a4; HAXOJUTh O0BEMBI TEJL;




5. HEPEYEHb TEM UCCJIIEJOBATEJIBCKHUX ITPOEKTOB

Posp MaTemMaTUKK B COBpEMEHHOM MUPE U B MOEH ITpo(heCCHOHATBHON JesTeNbHOCTH.
MaremMartuka B HayKe U TEXHUKE.

[Ipumenenue rpagukoB TUHEHHON GYHKIIUHA B MOEH MPOGECCHOHATBHON IEATeILHOCTH.
Llenu 1 3a1a4n U3y4eHUst MAaTEMAaTHKHU P OCBOCHUH MOEH mpodeccuu.

MaremaTuka B ”HGOPMALIMOHHBIX TEXHOJIOTHUSX.

3Ha4YeHrE MPOU3BOJHON B pa3IMYHBIX 00JIacTAX HAYKH U B MOEi MpodeccuoHaNbHOMI
JESTEIIBHOCTH.

7. OYHKUUU B )KU3HU YEJIOBEKA U B MOEH MPOPeCcCHOHATBHOM e TETbHOCTH.

8. Aunre0pa JOrMKH U JOITHYECKHE OCHOBBI KOMITBIOTEPA.

9. ®wuzuveckuii CMbICT MPOU3BOJHOM H €€ MPAKTHUECKOE IPUMEHEHNE B MOCH
poeCcCUOHATILHOMN 1EATEIbHOCTH.

10. INoka3arenbHbIE U JOTapuPMHUUECKIE HEPABEHCTBA B MOEH MPO(PECCHOHATBHON JEATEIbHOCTH.
11. 'eomeTpuyeckre MoJiesId B MOel podhecCHOHaIbHOM NesITeIbHOCTH.

12. 1 Teopus BeposITHOCTEH B MOeH PO(eCcCHOHATBHOM EATETbHOCTH.

13. 3HavyeHue cTaTUCTUKU AJ1s1 MOell TpodecCHOHAIbHON e TeIbHOCTH.

14. BekTopHBIE METO/IBI PEIICHHS 3a/1a4 B MOEH MPo(eCcCHOHATBHOMN NeSTETbHOCTH.

15. CBs3b MaTEMaTUKHU C IPYTMMHU HayKaMHu.

16. [IpumepsI perieHnss MaTeMaTHYEeCKHX 3a7a9 B MOeH Oyayrieid mpodeccuun

oakrwdE



