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Pa6ouas nporpamma obieodpasoBatenbHoi yue6HoH qucuuminnsl [J1 01 MATEMATHKA: anreGpa 1
Hauana aHanusa, reometpus.PazpaboTana Ha OCHOBE TPEOOBAHMUH:

- QepepanbHoOro 3akoHa ot 29.12.2012r. Ne 273 — @3 06 o0pazosanuu B PO

- MeaepalbHOrO roCyJapCTBEHHOr0 06Pa30BATEIIbHOTO CTaHAApTa CPeAHEro obliero 00pa3oBaHus yTBEPHKACHHOTO

npuxasoM MutobpHaykn Poceun or 17.05.2012 N 413 (3apeructpuposano B Muniocte Poccun 07.06.2012 N
24480);

[Mpuka3z Muno6pHayku Poccun ot 10.01.2018 N 2(pen. ot 01.09.2022)

-denepaibHOr0  rOCyAapcTBEHHOro  00pa30BaTeBHOrO CTaHAApPTa CpeAHero npohecCHOHAILHOIO
obpaszopanus no cnermansHocty 08.02.01 CTponTensbeTBO M AKCIUTyaTalus 30aHUH U COOpYKEHUN"
(3aperucrpuposano B Muntocte Poccnu 26.01.2018 N 49797) ¢ yuetom:

- IpodUIIA MOTy4aeMoro o0pa3oBaHusl.

-PekoMeH LKy 110 OPraHU3al{y OJIyUeHHs CpeaHero o0Iero o0pa3oBaHus B IIpeienaX OCBOCHHUS
00pa3oBaTeNbHBIX POrPaMM cpeHero npodeccroHanbHoro 0dpa3oBaHyst Ha 6a3e OCHOBHOIO OOLIEro
oOpa3oBaHus ¢ yueToM TpeOoBaHUH (e epabHbIX rOCy 1apCTBEHHBIX CTAHAAPTOB K MOJy4acMOH
npogeccHy WK CIIEUHATBHOCTH Cpe/iHero npodeccuoHabHOro obpasobanus (pazpaboTaHbl
JlenapramMeHTOM rocyJapCTBEHHOM HONUTHKH B cepe MoAroToBKU pabounx Kaapos u AI10
Munobprayku Poccun copmecTHO ¢ DIAY «DenepanbHblif HHCTUTYT Pa3BUTHS 0OPa30BAHUSI NUCHEMO
JlenmapraMeHTa rocyapCTBEHHOM NOJIMTUKH B cepe noaroroBku padbounx xaapos u 110
Munobpuayxu Poccun ot 17.03.2015 Ne 06-259);

-MeToauuecKknx peKoMeHalui o pa3paboTke padounX IporpaMm
00uicoOpa3oBarebHbIX YUeOHbIX JUCHUILIHH B IpeiesiaX OCBOCHHUS OCHOBHOH
npodeccUuOHANBHOM 00pa30BATENBHOM MIPOrPaMMbl CPETHETO IPOdeCcCHOHATBHOTO
obpazopanus (ITITKPC u [MITCC3), pazpaborannsix OTAeI0M NpohecCHOHATBHOTO
oOpazoBanus MunucrepcTsa oOpa3oBanus 1 Hayku Pecrrybnuku Jlarectan B

COOTBETCTBHH ¢ pabounMm mjiaHoM oOpa3oBaTenbHON opranusauuu Ha 2025/2026
y4eOHBIH| o/l
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1. MACIHOPT PABOYEN NPOT'PAMM
OBIEOBPA3OBATEJBHON YYEBHOM JUCIUIIJTUHBI

1.1  OOgacTh NpUMeHeHHs padoYel MPOrpaMMbl.

Pabouas nmporpamma oOieoopazoBarenbHoi yueoHou aucuuraunsl [171.01
Matemartuka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHAIN3a; TeOMETPHUs TpeaHa3HauYeHa
I U3YYCHHUS MaTEMATHKU 00yUaIONIMMICS, OCBAUBAIOIINMH 00pa30BaTEIbHYIO
porpaMmy cpeHero ooiero oopa3oBaHus B pejeaax OCHOBHOM nMpodecCuoHaIbHOM
00pa3zoBaTeIbHOM MpOrpaMMbl TOATOTOBKH criennainctoB cpeanero 3seHa (I1 [ICC3)
CIIENUATIBHOCTEN cpeIHeTr0 MPO(ecCHOHATBLHOTO 00pa30BaHUs ~-TEXHUYECKOTO U
COLIMATBHO- KOHOMHYECKOTO TPOQHUICH.

1.2 MecTo y4eOHOW HTUCHMILUIMHBI B CTPYKTYpEe OCHOBHOW Mpo¢heCCHOHATBHOM
o0pa3oBaTebHON MPOrPAMMBI.

Vyebnas nucuunnuna [1/1.01 MatemaTuka: anreOpa u Hauajna MaTeMaTHYECKOTO
aHaJu3a; TeOMETPUs, SIBJSETCS YUYCOHBIM IIPEAMETOM 00sI3aTeNIbHON MTPeAMETHOMN
obnactu «Marematuka u uapopmatukay OI'OC cpeanero obiiero oopasoBaHus.

B yue6nsbiit man [MIICC3yuebnas nuciumimHa MaremaTka:
anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaJln3a; TEOMETPUsI BXOJIUT B COCTAB OOIIHMX
00111€00pa30BaTEIbHBIX YUCOHBIX AUCITUIUINH, HOPMUPYEMBIX U3 00s13aTEIBHBIX
npeameTHbix oonacteit ®I'OC cpennero oduero oopazoBanus. st cenuaibHOCTEN
TEXHUYECKOTO M COIMATBHO-3KOHOMUYECKOT0 Tpoduieit siBisercst mpodribHOMI
y4eOHOU TUCIUTUTMHOM.

1.2. lenn m nuaHMpyeMble peByJNbTaTH OCBOEHMSI OUCLMUIIIMHEI:
1.2.1. Uens gucumuniamHel CoImepXaHUe IPOoT'PaMME
ofbumeobpas30BaTeJIbHOM OMCUMUIINIMHEL «MaTemMaTuka» HaAIpaBJIEHO Ha
DIOCTWXEHME Pe3yJIbTATOB €€ M3YUEeHMHI B COOTBETCTBUU C
TpebopaHuaMm OI'OC COO c ydeToM NpodeCcCHMOHAJIbBHOM
HanpaBJygeHHOoCcTH ®I'OC CIIO. 1.2.2. IljaHMpPyeMble pe3yJlbTaTh
OCBOeHMS Ofmeobpas0BaTEJIbHOM OUCLMUIIJIMHEL B COOTBETCTBUU C
®I'0OC CIIO m Ha ocHoBe ®I'OC COO Ocoboe 3BHaueHMEe OUCLUUIIIMHA
mMeeT npm ¢opmmpoBaHuM M paszeutum OK m IIK (OK yxkaseBawTcd M3
HOBOTO MakeTa OI'OC CIIO 2022 roma 1o
npodeccun/crnenumrangbHoCcTr) . OfmMe KOMIETEeHUUM [IJIaHUPYEeMb

B pe3yjabTaTre 0OCBOCHUS TUCHUIIJIUHBI Y oﬁyqalomeroca JOJIZKHBI q)OpMI/IPOBaTLCSI
CJICAYIOIIHNE KOMIICTCHIIUNA



Obume

[InaHMpyeMEIE PE3YJIBTATE OOyUYEeHUHD

KOMIIE TEHLIUN
Obmmel IycuMnIMHapHEE 2

OK 01 BubupaTthb — T'OTOBHOCTBL K TPYZLY, —-BJIaIeTb MeToIaMu

CIIOCOOEl pEelEeHMS OCO3HAaHME LIEHHOCTHU IOKAa3aTeJIbCTB, aJIl'OPpUTMaMU

3anmad
npodpeCcCrmoHaIbHO
VI OedTeJIbLHOCTHU
IPUMEHUTEJIBHO K
Pa3JIMYHEIM
KOHTEeKCTaM

MacTepCcTBa, TpyIooawobue; -
TOTOBHOCTH K aKTUBHOMU
OesaTeJIbHOCTHU
TEeXHOJIOTUMUECKOMW U
COLMAaJIbHOY HalpaBJIEHHOCTH,
CIIOCOOHOCTb MHMLMMPOBATE,
IJIaHVMPOBATH U
CaMOCTOSTEJIbHO BEIIIOJIHATH
TaKyln IOesaTeJIbHOCTbL; -
MHTEepeC K pasJMuHeM chepam
npodecCcruoHaJIbHOM
geareabHOoCTH, OBJIaIeHUE
YHUBEPCAJIbHEIMU yUeOHBIMIM
No3HaBaTEeJIbHEIMUY NeMCTBUSIMA :
a) ©Oas30BHE JIOTUUECKUE
OeMCTBUSA: — CaAMOCTOSATEJILHO
bopMynIMpoOBaATE U
AKTyaIMs3MpOBaThL NpobJeMy,
paccMaTpuBaTL ee
BCECTOPOHHE; -
YyCTaHaBJIMBATh CYlIeCTBEHHEMN
IPM3HAK MJIM OCHOBAHMA IJI9
CpaBHEHMA, KJaccuomrkaumum u
obo0eHnd; OIpenesisaTh
uejaM IOedTeJIbHOCTM, 3alaBaTh
IapaMeTPEl M KPUTEPUU UX
OOCTVMXEHMA; — BHEABJATH
3aKOHOMEPHOCTU U
IPOTMBOPEUYMS B
paccMaTpPUBAaEMBIX SABJIEHUAX; -
BHOCUTBE KOPPEKTUBE B
OedaTeJIbHOCTh, OLIEHMBATH
COOTBETCTBME pPEe3YyJILTATOB
eJjigiM, OLIeHMBATL PUCKU
[IOCJIEOCTBUM NOedTeJIbHOCTU;

pelueHMsa 3alad; yMeHUue
bopMyIMpPOBATE OIPEeneJyieHusd,
AKCUOMEL ¥ TEOPEMH,
IPUMEHATbL MX, IPOBOIMUTH
nokKasaTeJIbHEIE PAaCCyXIOeHUS B
XOole PpeleHud Bamad; — yMeTb
OIIEePUPOBATH IIOHATUAMU :
CTeNeHb dYucia, Jgorapuom
uycyla; YMeHMe BHIIOJIHATH
BHIUMCJIEHME SBHAUEHUM U
npeobpasoBaHMsa BEPAXEHUN CO
CTeneHaMu U JoTrapudmMamu,
npeobpasoBaHMsa OPOOHO-—
PalMOHAJIbHEIX BHPAXEHUM; -
YMETHL OIEPUPOBATH
IIOHATUAMMU : PalLMOHAaJIbHHEE,
VppauMroHalbHEE,
IoxasaTeJIbHEEe, CTEIleHHEE,
JorapudMmuueckKme,

TPUTOHOME TPUUECKUE
YPaBHEHMUSA U HEepaBeHCTBa, UuX
CUCTEME; — yMEeTb
OIEepPMPOBATH [OHATUIAMU :
byHKLUMSA, HeNpepbBHASA
byHKLUMSA, OPOM3BOIHASA,
neproobOpasHasa, ONpeleJIEHHEM
MHTeTrpaJl; yMeTb HAaxXOOUTh
IPOM3BOOHEIE BJIEMEHTAPHEX
OYHKLUM, MUCIOJbL3YS
CIIpaBOUYHBIE MaTepMalbl;
MCCJIenoBaTh B NPOCTENIMX
crnydaax QyHKUMM Ha
MOHOTOHHOCTb, HAaXOIMUThb
HauOoJIpIMe M HaMMEeHblMe
3HaUYeHusa OyHKLUMUM,; CTPOUTH
IrpadmUKy MHOT'OUJIEHOB C
MCIIOJIb30BAaHMEM alnapaTa
MaTeMaTUUECKOI'O aHalus3a;
IPUMEHATEL NPOU3BOINHY IPU
pelmeHMy 3alad Ha OBMWXEHUE;
pemaTh NPaKTUKO-—
OPMEHTHUPOBAHHEIE 3aladM Ha
HauOoJIbIMe M HaMMEeHbUMe
3HAUEHMS, Ha HaXOXIeHUe
IIyTM, CKOPOCTU M YCKOPEHUS;
- YyMEeTb OINepUpOBaThb
IOHATUAMM : palUMOHaJIbHAAa
byHKLMS, DoKa3aTeJibHasa




bynximsa,
JorapudMmueckas

- pas3BMBATbL KpeaTUBHOE
MEIIJIEHME [IPU PEeleHUM
XMBHEHHBEIX NOpobjem O)
Oas30BHE MCCIIeIOBaTeJIbCKUE
OeMCTBMUA: — BJIAOETH
HaBBIKAMU yYUeOHO-—
VUCCIIeIOBaTEeJIbCKOM U
IIPOEKTHOM INedTeJIbHOCTH,
HaBHIKAMM pPa3pelleHUsd
npoBbjyieM; — BHEIABJIATH
IPUUYVHHO-CJIENCTBEHHHE
CBSA3UM U aAKTYyaJIU3UPOBATH
3ajavy, BHIBUIATH
TUIIOTE3Y €€ pPelleHusd,
HaXOOUTh apT'yMEHTHl IJId
mokasaTeyibCTBa CBOUX
YTBEPXIOEeHUM, 3alaBaThb
mapaMeTpr U KPUTEPUN
pelmeHmnsa; - aHaJIM3MPORBRATH
[IOJIyUeHHBIE B XOIE PelleHUd
3alady pes3yJIbTaTH,
KPUTUUECKM OLEHMBATBL MX
IOOCTOBEPHOCTD,
IPOTHO3UPOBATEL M3MEHEHUE
B HOBHIX YCJIOBUSAX; -—-—
YMETH I[IEPEeHOCUTL 3HaHUS B
[IO3HaABATEJILHYK U
NpakTUUYeckKyn obJjacTu
XMBHEeOeITEeJIbLHOCTU,; —
YMETH MHTEIPMPOBATH
3HaHUSE M3 Pa3HBIX
npeIMeTHBEIX obJjacTen; -
BEIOBMI'aTh HOBLBIE MIOEU,
npenjlaraTh OPUIMHAJIbHEE
IOOXOIbl M PEeUEeHUHd; U
CIIOCODOHOCTBL UX
VCIIOJIb30BaHMUA B
I03HaBaTEJIbHOM U
COUMAJIbHOM NPaKTUKE

bynxumsa,
TPUTOHOMETPUUECKHUE
byHkUMM, oOpaTHEE QYHKLUN;
YMEHMEe CTPOUTHE I'padmku
MBYUYEeHHEX QYHKLUUH,
MCIOJIB30BaTh I'padmky Npu
VU3y4YEHUM IIPOLEeCCOB U
3aBUCHMOCTEM, [PV PeleHUM
3amad U3 OPpYyIMx ydeOHEIX
IpeIMeETOB UM 3amad U3
peasibHOM XU3HU,; BHPaXaTh
bopmMmyiaMMt 3aBUCUMOCTU
MEeXIy BeIUYMHaMM; — YMETb
pemaTs TEKCTOBHE 3aladM
PasHBEIX TUIOB (B TOM UMCIIE
Ha I[pPOLEHTH, IOOJM UM YacTH,
Ha IBWXeHMe, pabory,
CTOMMOCTBL TOBAPOB UM YyCJyT,
HaJIOTX, 3aladuu m3 obJjacTu
YyIOpPaBJI€HMS JIMUHBIMU U
ceMeMHBEIMM (QMHAaHCaMM) ;
COCTaBJIATE BEpPAaXEHUHd,
YPaBHEHUS, HepaBEeHCTBa U
X CHUCTEMBl 10 YCJIOBUIO
3amady, MCCJIenmoBaThb
[IOJIydEeHHOE pelleHue U
OLleHMBAaTh NPaBIONONOOHOCTH
pe3yJbTaToB; — YyMeThb
OIIEPMPOBATH [NOHATUIMU :
cpenHee apubpmMeTmueckoe,
MenraHa, HamboJibllee U
HaMMeHbllee 3BHadYeHud,
pasMax, Ouclepcusd,
CTAaHIAPTHOE OTKJIOHEHME
4yCcJIOBOTO Habopa; yMeThb
M3BJIEKAThH,
VMHTEPIPETUPOBATH
nHOoOpMaALMIO, [IPEeNCTAaBJICHHYIO
B Tabmmuuax, Ha IOuarpamMmax,
rpadukax, oOTpaxawnliyn
CBOMCTBa peaJlbHEX
IPOLIECCOB U SBJIEHUMN;
IpencTaBiiaTb MHOOPMALMID C
IOMOLBID TabJul, ¥ OuarpaMMm;
MCCJIeNoBaTh CTATUCTUUECKUE
IOaHHBIE, B TOM UYMCJIEe C
IpUMeHeHreM IpaduiuecKmUx

crTeneHHada OQyHKUMS,




METOINOB ¥ DJIEKTPOHHEIX
CpenCcTB; — YyMETb
OIIEPUPOBATEL IIOHATUIMU :
CJIydaMHBIM OIIBIT UM CJydaMHoe
COOBITME, BEPOSTHOCTH
CJIydaMHOT'O COOBITUS; YMEeHUue
BEIUMCJIATE BEPOSATHOCTL C
MCIIOJIb30BaHMeM I'paduueckmx
METOINOB; IMNPUMMEHATH GQOPMYJIEL
CJIOXEHMA U YMHOXEHUS
BEepOSaTHOCTEMN,
KOMOMHATOPHEE (QakKTE U
bopMyJIEl MIPU pPeleHUuM 3alau;
OlleHMBAThL BEPOSATHOCTU
PEeaJIbHEIX COOBITUM;
3HAKOMCTBO CO CJYy4YaWHBEIMU
BeJIMYMHAMM,; YyMeHUe
IPUBOINUTE IIPUMEPH

IPOABJIEHMA 3aKOoHa OOJNbIMX
urceJyl B NPUPOIOHEIX U
OBIIECTBEHHBIX SBJIEHUAX; -
YMETE OIEPUPOBATH
INIOHATMAMM: TOUYKa, IpaMmas,
IJIOCKOCTb, IMIPOCTPaHCTRO,
OBYTPAaHHBIM yTIOJI,
CKpemMBammecs IIpaMble,
napajjesbHOCTE U
NEPHEeHOUKYJIAPHOCTE IIPAMEBIX
¥ TIJIOCKOCTEM, yI'OJI MeXOy
OPSAMBIMM, YTOJI MEeXIOy NIPaMOM
¥ TIJIOCKOCTBIO, YI'OJI MeXOy
IIJIOCKOCTSAMM, PACCTOSHUE OT
TOUKM IO IIJIOCKOCTH,
pPacCcToSgHME MeXOy IIPAMBEIMU,
paccToSHME MexXOy
IIJIOCKOCTAMM,; YyMeHUe
UCIIOJIb30BATh IIPU PEUEeHUU
3aad MBydUeHHBEe QaKTH U
TEOPEMEl IIJIaHUMETPUN;
YMEeHMe OLIeHMBATH pPa3MepPH
ODBEKTOBR OKpPYyXawlero MUpPa;
- YMETb OIepupOBaATH
NOHATUSAMM : MHOT'OTPAHHUK,
cCeyeHMre MHOTOT'PaHHUKAE,
ky0, HOapajjejenunen,
npmsMa, oupammna, oGurypa u
[IOBEPXHOCTL BpalleHMsd,
UMJIMHIOP, KOHYyC, Wap,
chepa, ceueHuUs QUI'YPEH
BpalleHUs, IIJIOCKOCTh,
Kacawomasacsa coepsl,
UMIMHOpPa, KOHYyCa, IJoWanb




IIOBEPXHOCTM NMPaMMIEL,
IPM3MEl, KOHYyCa, UMIMHIPA,
njomans chdeprr, obweM KyOa,
NPSAMOYTOJIBHOTO
napanesyenmunena, IUPaMUIEH,
IPW3MEl, LMIMHIPa, KOHyCa,
mapa; yMeHue ms3o00paxaThb
MHOTOTPaHHUKK U
IIOBEPXHOCTM BpalleHUd, UX
CedeHMusa OT PYKM, C IIOMOUBI
UEePTEeXHEX MHCTPYMEHTOB U
BJIEKTPOHHEIX CPEenCTB;
yMeHMe pacllo3HaBaTh
CUMMETPHUIO B IIPOCTPaHCTBE;
yMeHMe pacllo3HaBaTh
IpaBUJIbHEE MHOTOTPAaHHUKH;
- YMeTb OIIepUPOBaTh
IIOHATUAMM : IOBWXEHME B
IPOCTPAaHCTBE, NONOOHEE
OUTYpPE B NPOCTPAHCTBE;
MCIIOJIB30BATE OTHOIEHME
omaney NOBEPXHOCTEM U
OOBEMOB NOHNOOHEIX QUIYP NpU
pelleHny 3amady;

- yMeTb BBUMCIIATH
reoMeTpUUYeCKMe BEJIMUMHEL
(oymHa, yroJj, nJjomalb,
obweM, IJoumalb
IIOBEPXHOCTHM) , MCIOJIb3YSH
U3y4YeHHEEe QOPMYJIE U
MEeTOIbI; — YMETb
OIIEPUPOBATL INOHATUAMM :
NpaMOyT'OJIbHasS CcuUCTeMa
KOOpIOMHAT, KOOPIMHATEH
TOUKM, BEKTOP, KOOPAMHATEH
BEKTOpa, CKaJIigdpHOoe
Ipou3BeneHre, yI'OJI MEeXny
BEeKTOpaMM, CyMMa BEKTOPORB,
IpOM3BEIEeHME BEKTOpa Ha
UMCJIO; HAXOIOUTh C IIOMOILIO
M3Yy4YEeHHEX QOopMyJI
KOOPIOMHATH CepeOMHE
OTpes3Ka, PacCTOAHME MeXOy
OBYyMS TOUKaMM; — YMETb
BHOMPATE [NOOXOISWUMN
U3yUYEeHHEM MeTOn IJis
pelueHusa 3anmadu,
pacro3HaBaThb
MaTeMaTudeckue QaxKTH U
MaTeMaTUMUeCKMe MOIEeJIM B
IIPUMPOJHEIX M OOlleCTBEHHBIX
ABJIEHUAX, B MCKYCCTBE;




YyMEeHMEe NPUBOOUTL IIPUMEPEL
MaTeMaTUUeCKUX OTKPBITUN
POCCUMCKOM M MMPOBOM
MaTeMaTUMUYeCKOM HayKMU. -
YMETL OIepUpPOBaATH
IIOHATUAMHU : OIpenejieHue,
akcuoma, TeopeMma,
cJyiencTBMe, CBOMCTBO,
IpMU3HaK, OOKAasaTeJIbCTBO,
PaBHOCUJILHEIE QOPMYJIUPOBKU;
yMeHue QopMyIMpoBaTh
OoOpaTHOE M NPOTUBOIIOJIOXHOE
YyTBEepPXIeHre, NPUBOIUTH
IPUMEPE U KOHTPIIPMMEPH,
MCIIOJIb30BATh METOX
MaTeMaTUMUeCKOM MHIOYKLUN;
IPOBOIUTEL IOOKAa3aTeJibHbe
PacCyXIOeHUsa TPU PelleHUM
3amad, OlLIeHMBAThH
JIOTUYECKYID NPaBUJIIBHOCTDH
pacCcyXOeHuV; - yMeTb
OIIEePUPOBATH IOHATUAMU :
MHOXECTBO, IIOIMHOXECTBO,
onepaumMy Hal MHOXeCTBaMWU;
YMEHME MUCIIOJIb30BaTh
TEOPETUKOMHOXECTBEHHBIM
annapaT IOJjsa ONMCaHMsa
peaJsyibHBIX IIPOLIECCOB U
ABJIEHUM [IPM PelleHMM 3anad,
B TOM 4YMCJIe U3 IOPpYyI'UX
y4eOHBIX [NpeIMeTOB; — YyMeTb
OIEePMPOBATH [NOHATUAMU :
rpad®, CBA3HEM I'pad,
oepeBoO, LUKI, I'pad Ha
IIJIOCKOCTHK,; YMEHMe 3amaBaThb
M ONMCHBATE I'pade

Pa3IMYHEIMM CIiocoDaMu;
MCIIOJIB30BaTh I'padel npu
peleHunr 3anmad; - YMEeTb
CBOOOOHO OIEepPMPOBATH
IIOHATUAMM: COUeTaHue,
[IepecTaHOoBKa, YMUCIO
cCoueTaHUuM, UMCIIO
[IepeCcTaHOBOK; OMHOM
HeoToHAa; yMeHMEe NPMMEHSATH
KOMOMHATOPHEIE GaKTEL U
paccyXOeHusa OJsd pelleHUd
3aa4; -yMeTb OIlepupoOBaTh
IIOHATUAMM : HaTypaJibHOE
4MCJIO, LeJjioe UMCIOo,
OCTAaTOK II10 MOIYJIO,
paLuMoOHAaJIbHOE UYMCJIO,
VppauroHaJlbHOE UYMCJIO,




MHOXEeCTBa HaTypaJibHBIX,
LeJIbIX, PalMOHAaJIbHBIX,
IEeVMCTBUTEJIbHBIX UYMCeJI;
YyMEeHME MCIIOJIb30BaTh
IpU3HAKU OeJIMMOCTH,
HaMMeHbIUM OOMUM IeJINTEJb
¥ HaMMeHbllee obuee
KpaTHOE, aJI'oOpuTM EBKIMIA
IpK peleHUMr 3alad;
3HAKOMCTBO C pPa3JIMYHEIMU
IO3ULIMOHHEIMM CUCTEMaMU
CUmMcCJIeHUs; — YMeThb
CBODOOIOHO OIeprpoBaTh
MIOHATUSAMU : CTENEeHb C LeJbM
noxasaTeJieM, KOPEHb
HAaTypaJIbHOM CTEIeH!,
CTeleHb C palMoOHAaJIbHEM
nokaszaTejyieM, CTeleHb C
OEeVCTBUTEJbHEM
(BemecTBEeHHEIM)
noxkasarTejeMm, JorapudM
yycJja, CUMHYC, KOCUHYC U
TAHT'€HC IIPOM3BOJILHOTO
uycrsia; - yMeThb OIepUpOBaThb
MIOHATUSAMM : TOXIECTBO,
TOXIECTBEHHOE
npeobpasorRaHMe, ypPaBHeHue,
HEepPaBEeHCTRBO, CHMCTeMa
YPABHEHUV UM HEPaBEHCTEB,
PaBHOCUJIBHOCTL YPaBHEHUN,
HEPaBEHCTR M CUCTEM,
palLuMoOHAaJIbHEE,
VppaluroHaJbHEE,
IoKalaTeJIbHEEe, CTelleHHbE,
JorapudMmuueckKme,
TPUTOHOMETPUUECKHUE
YPaBHEHMS, HepaBeHCTBa U
CMCTEMEl; yMEeHMe pellaTh
YPaBHEHMS, HepaBeHCTBa U
CUCTEMEl C IIOMOIIBI0
PasJIMYHEIX [IPMEMOB; PellaThb
YPaBHEHMS, HepaBeHCTBa U
CUCTEMEl C IIapaMeTpOM;
IPMMEHSTb YyPaBHEeHUS,
HepaBeHCTRBA, MX CUCTEME
IOJIS PelleHMS MaTeMaTUudeCKMX
3aJady M 3alad M3 pPasJInUHBIX
obJlacTey HayKM UM peaJibHOM
XUBHU

-yMeTb CBODOIHO
OIepUpOBaAThH IIOHATUAMU ::
rpadux QyHKUMM, OOpaTHAA
OYHKLUMA, KOMIO3MULUA




byHKUMM, JMHeMHas QYHKLMS,
KBaIopaTuuHasa OQyHkUMA,
cTerneHHas QYyHKLUUS C LeJbM
nokaszsaTeJeM,

TPUTOHOME TPUUECKUE
byHKUMM, OOpaTHEHE
TPUTOHOME TPUUECKUE
byHKUIMM, [IOKal3aTeJIbHasa U
JorapubdmMmueckas QyHKLUUM;
YMEHMEe CTPOUTh I'padmkm
OYHKLMIM, BHIIOJHATH
npeobpasoBaHmua I'padmxos
byHKUIUM; YMeHHue
MCIIOJIb30BAaTh I'padmku
OYHKUIUM OJI9 UM3Yy4UYeHUd
IPOLIECCOB U BaBUCUMOCTEM
IpU pelleHMM 3alad U3
OIPYITUX y4UeOHBIX NIPEeIMETOB U
U3 PEaJIbHOM XU3HU;
BEIPaXaThb GopMyJiaMm
3aBUCUMOCTIU MEXIY
BeJIMUYMHAMMY,; YyMeHUe
CBODOOHO OIeprpoBaTh
MIOHATUSAMU : YUETHOCTHb
byHKUUM, [IEePUOINUUHOCTD
OYHKLUMM, OTPAHUUEHHOCTH
OYHKLUMM, MOHOTOHHOCTDb
OYHKUMM, BKCTPEMYM
OdyHKUIUM, HauboJbllee u
HaMMeHblIee BHaUYeHUd
OYHKUMM Ha I[IPOMEXYTKE;
yMeHMe NPOBOIMUTH
uccJygenopaHue GOyHKLUUM;
YMEHME MCIOJIE30BATh
CBOMCTRa U TIpaduky QyHKLUMUN
OJIS pPelleHusS ypPaBHeHU!,
HEPaBEHCTRB M 3alad C
napaMeTpamim; uzobpaxaTb Ha
KOOPIOMHATHOM IIJIOCKOCTMU
MHOXECTBAa pPeleHUl
YPaBHEHUM, HEPABEHCTB UM UX
CuCcTeM; - yYMeTb CBOOOIHO
OIIEPUPOBATEL IOHATUAMM :
[I0OCJIeNOBATEJIbHOCTE,
apubmMeTHueckasa nporpeccusd,
reoMeTpuUueckasa nporpeccusd,
OeCKOHeUHO yOmBammas
rTeoMeTpuUueckas NPpOoTpeccusd;
YyMeHMe 3alaBaThb
[IOCJIeNOBATEJIbHOCTY, B TOM
uycJjie C IIOMOILBI
PEKYPPEHTHEIX GQOpMyJI; -
YMETH OIEPUPOBATH
TIOHATUSAMM : HEIPEPHEBHOCTH




GYyHKUMM, ACHMIITOTH Ipaduxa
byHKUMM, IIepBasd U BTOpasd
npomM3BOOHAa QyHKUMM,
TEOMETPUUECKUN U
dUBUYECKUMM CMBICJI
IPOMU3BOOHON,
neproobpasHasg,
ONpeneJIeHHEM MHTEeTpall;
YyMEeHMEe HaxOIOUThb

acuMnTOTE I'padmka GyHKIMM;
YMEHME BBIUMCIIATH
IPOM3BOIOHEIE CYMMEI,
IPOU3BEOEHMSA, YAaCTHOTO U
KOMNo3mMumMm GyHKLIWM,
HaXOOUThL ypPaBHEHUE
KaCaTeJbHOM K I'padmuky
bYHKUIMM,; YMeHUue
VICIIOJIb30BAThL IIPOU3BOIOHYIO
OJIS MCCJenoBaHMUA QYHKLMUM,
OJIS HaXOXIOeHMS HauJlydueIro
peueHMsa B INPUKJIAOHBEIX, B
TOM UMCJI€ COLMAaJIbHO—
DKOHOMMUECKUX U QUIUUECKUX
3aljadax, OJd oIpenesyieHud
CKOPOCTU U YyCKOPEHUS;
HaxXOOUTh IJIoWanu ¥ OOBEMEI
buryp C ODOMOUBI MHTerpalsa;
IPMBOIMTE IIPVMMEPEL
MaTeMaTUUIECKOTO
MOIEJMPOBRAHMA C IIOMOIUBI
oubdepeHLMallbHBIX
YPaBHEHUM; - yYMETb
ONIEPUPOBATEL IIOHATUSAMM::
KOMILJIEKCHOE YMCJIO,
CONpPSAXEeHHBIE KOMIIJIEKCHEIE
umcJa, MOIOYyJb M apTyMEeHT
KOMILJIEKCHOT'O 4dmcJja, oGopMma
3a0MCY KOMIIJIEKCHEIX UYMCeJl

(reomeTpuueckad,
TPUTOHOMETpMYeCcKasa "
anrebpandyeckas); YMeEThb

IPOU3BOIUTL apudMeTUdecKure
HeﬁCTBVIF{ C KOMILJIEKCHBIMIM
4ycJjiaMy; IIPUMBOOUTE [IPUMEPH
VICIIOJIb3OBAHMA KOMIIJIEKCHEBEIX
yucesi; - yMeTh CBOOOIHO
ornepmporaTb INOHATVMAMNM
cpelnHee apupMeTmUueckoe,
MeImaHa, HauboJblee U
HalVIMeHbllee 33 HAa4YeHUHA,
pasMax, IOucrepcms,
CTaHIapPTHOE OTKJIOHEHME NJIid




OTNIMCAaHUS UMCJIOBHIX IAaHHBIX;
YMEHME MCCJIeOOBaTh
CTaTUCTUUECKME IaHHBE, B
TOM 4YMCJIe C IIPpMMEeHEeHMUEM
rpadmuueckKux MeTOINOB U
3JIEKTPOHHEIX CPEenCcTB;
rpadmuueckm MCCIenoBaTh
COBMECTHEIE HAaOJIOOEHUS C
IIOMOIBI0 OMaTPaMM
pacceMBaHUA U JIMHEMHOMU
perpeccur; - yMeTb
HaXOIOUTL BEPOSATHOCTU
COOBITUM C MCIIOJIE30BAHUEM
rpadmruecKux MeTONOB;
IPUMEHATL IJIS PelleHUS
3a0a4d QOPMYJIEL CJIOXEHUS U
YMHOXEHUSA BEPOSATHOCTEN,
bopmMyITy MOJIHOM
BepodaTHOCTH, OGopmMyIy
BepHyJnu, KOMOUHATOPHLIE
baxKTE U

bopMyJIEI; OLIEHMBATH
BEPOSATHOCTU pPeaJibHEX
COOBITUM; YyMEHME OIepUpPOBaTh
MIOHATUAMU : CJllydarHas
BeJIMUMHAa, paclpenejyieHue
BEpPOSATHOCTEM, MaTeMaTUuecKoe
OXMIaHMe, OUCIIEPCHUS U
CTaHIOAPTHOE OTKJIOHEHUE
CIAydYaMHOM BeJIUUMHEBEL, QYHKLIUM
pacrnpemnesyieHus U IIJIOTHOCTHU
PaBHOMEPHOTO, I10KasaTeJIbHOT'O
¥ HOPMAJIbLHOT'O pPacllpeneJieHul;
YyMEeHME MUCIIOJILE30BAThE CBOMCTBA
MBYUEHHBIX PaclpelesieHUM IJisg
peumeHMsa 3alad; SBHAKOMCTBO C
IIOHATUAMM : 3aKOH OOJIBIMX
yycesl, MeTOIH BEOOPOUHHEX
MCCJIegOoBaHMM,; YyMeHMue
IPMBOINTL [IPUMEPE NPOABJIEHUA
3aKoHa OOJbUMX YMCEeJI B
IIPMPOIOHEIX M OOlleCTBEHHBIX
ABJIEHUAX; — YMEeTb CBOOOIHO
OTIIEPUPOBATL INOHATUAMM :
TOUkKa, NOpsaMas, I[IJJOCKOCThb,
IPOCTPAHCTBO, OTPEe30K, Jy4,
IJIOCKUM yT'OJI, IOBYTPaHHBIM
yTOJl, TPexXTPaHHEM yIOoJ,
Iepecekamniecs, apajijieJibHbEe
Y CKpemmBawmmecs IIPSAMBE,
napajjejbHOCTbL U
IEPNEeHONKYJIAPHOCTE MPAMEIX U




IJIOCKOCTEM, YT'OJ Mexnay
OpAMEIMM, YITOJI MeXIy IIpSaMOM U
IJIOCKOCTBKL, yIT'OJ MEXOY
IJIOCKOCTAMIM,; YyMEHMUE
VICIIOJIb30BAThH IIPU PEUEeHUMU
3amad M3ydeHHBEe (QaKTH U
TEOPEMHE [IJIAHUMMETPUNM,; YyMEHUE
OlLleHMBAaThb pas3Mepsl OOBEKTOB B
OKpyXaolleM MHUpe; yMeHME
OIlepUpPOBaThH NOHATUAMU::
MHOTOTPAHHUK, CEUEeHUE
MHOTOTPaHHMKA, [IPaBMIIbHEM
MHOTOTPAaHHMK, IIpuU3Ma,
nupaMmna, ourypa u
IOBEPXHOCTL BpalleHMsd,
UMJIMHIP, KOHyC, mlap, cbepa,
pasBepTKa IIOBEPXHOCTH,
CedeHMs KOHyCa M UMIMHIPA,
napajjesibHBle OCU WU
OCHOBAHMIO, CedeHMe mapa,
IJIOCKOCTB, Kacawoumasacsa cdepsl,
UMIMHIOPa, KOHYyCa; YyMEeHUEe
CTPOUTEL CeUeHUEe
MHOT'OTPaHHMKA, M300paxaThb
MHOTOTPaHHUKM, OUITYPH U
[IOBEPXHOCTM BpalleHMs, UX
cCedeHMsa, B TOM UmucCie C
IIOMOUBI0 BJIEKTPOHHEIX CPEICTB;
YyMEHME IIPMMEHATH CBOMCTBA
TeoMeTPUUYECKUX OUTYP,
CaMOCTOSATEeJIbHO QOPMyJIMPOBATH
onpeneJIeHMAa U3ydYaeMHX Oouryp,
BHIIOBMI'ATH

TUIIOTE3E O CBOMCTBax U
IpM3HaKax I'eOMeTpUuUYeCKMX
buryp, OOOCHOBEHIBATH WMJIU
ONIpPOBEPIaTh MUX; YyMeHHUe
NIPpOBOIUTL KJaccupmkaummo uryp
IO PasJIMYHEIM IIPpM3HAKaM,
BEIIIOJIHATE HEeOOXOOMMEIE
OOIIOJIHUTEJIbHEIE [IOCTPOEHUA; -
yMeTb CBOOOIHO OIIEepUPOBAaTH
NOHATUAMM : IIJIomanb GuIrypsl,
obwveM GOUITYpPH, BeJIMUMHA YyIJla,
paccTogaHMEe OT TOUYKM IO
[IJIOCKOCTM, PaCCTOSHMUE MEeXIYy
OPSMEIMM, PACCTOAHME MEeXOy
[JIOCKOCTAMM, IJjomans cdeprl,
Jjowanb IIOBEPXHOCTM IMPAaMMUIEL,
OPU3ME, KOHyCa, LUMIMHIOPA,
obreM Kyba, OPAMOYIT'OJIBHOTO
napajanesgenunena, IMPpaMUOb,
OPU3ME, UMJIMHIOPAa, KOHYCa,




mapa; yMeHUe HaXOOUThH
OTHOmEeHre OOBEMOB MNOMNOOHEIX
buryp; - yMeTb CBOOOOHO
OIEPUPOBATEL IIOHATUIMU :
IOBIXKEeHMEe, IapaJljlelibHbIN
IIEpPeHOC, CHUMMEeTPHUS Ha
IIJIOCKOCTU M B IIPOCTPaHCTBE,
IOBOPOT, NpeobpaszoBaHUE
nonobmuda, NOIOOHEE QUIYPEH;
YyMeHMe paclos3HaBaThb pPaBHEE U
nonoOHele QUITYPBE, B TOM UYUCJIE
B IIpMUpoIe, MCKYCCTBe,
APXUTEKTYpPe; yMeHUue
MCIIOJIb30BATh T'€OMeTpUuUuecKue
OTHOWEHUA, HaxXOIOUTb
TeoMeTpUUEeCKMEe BeJIMUMHE
(onmHa, yroJ, mJjomalb, OOBEM)
IpU pelleHUMM 3alad U3 OPYIUX
yUeOHEIX IPeIMeTOBR U U3
pPeaJsibHOM XM3HU,; — YyMEThb
CBODOOHO OIeprpoBaTh
IIOHATUAMMU : NPSAMOYTOJIbHAA
cucTeMa KOOpPIMHAT, BEKTOP,
KOOPOMHATE TOUKM, KOOPIOMHATEH
BEeKTOpa, CyMMa BEeKTOPORB,
NIpOM3BEeIEeHMEe BEeKTOpa Ha
UulMCcJIO, Pa3JIOXeHMEe BeKTOopa II0
fasucy, CKaJgpHoOe
NIpOM3BEIEHME, BEKTOPHOE
NIpOM3BEeIeHMEe, YI'OJ MEeXOy
BEKTOpPaMM,; yMEHME
VICIIOJIb30BaTh BEKTOPHHM U
KOOPIOMHATHEMY MeTOH IOJis
pPeleHMS I'eOMeTPUUECKMX 3alad
¥ 3ajad OPpyI'MX YyUeOHHEX
NIpeIMeTOB; OIePUPOBaThb
MIOHATUAMM : MaTpula 2xX2 m 3xX3,
onpeneyiuTellb MaTpPULH,
TeOMETPUUYECKMM CMEICJI
onpeneNnTesisa;

- yMEeTb MOIEeJMPOBATH
peaJyibHElE CUTyalUM Ha S3BIKE
MaTeMaTUKM; COCTaBJIATH
BHIPAXEHUS, ypaBHeHUd,
HepaBEeHCTBAa M MX CUCTEMEBl 10
YCJIOBMI 3aIadl, MCCIeOOoBaTh
IIOCTPOEHHEE MOIEeNM C
MCNOJIb30BaHMEM annaparTa
anre®prl, MHTEPIPEeTUPOBaATH




IIOJIYUEHHEN pPesyJibTaT;
CTPOUTL MaTeMaTUdecKUue
MOIeJsM C IIOMOUILI0
TeoOMeTPUUEeCKUX IOHATUM U
BeJIMUMH, pellaTb CBA3aHHEE C
HYMM HOpaKTUUYEeCKMe Banadlu;
COCTaBJIATE BEPOSATHOCTHYIO
MOOeJIb UM MHTEePIPEeTUPOBATH
IIOJIYUEHHEM pes’yJibTaT; pelaThb
IPUKJIAOHEIE 3alauy CpenCcTBaMM
MaTeMaTMUYeCcKOoT'O aHajliu3a, B
TOM UYMCJIIe
COLUMAaJIbHODKOHOMUUECKOT'O U
OMBMUeCcKOTO XxapakKTepa; -
yMeHMe BHOMPATh IOOXONAWUM
MEeTOIn IJiS pPelleHMd 3amaudu;
IOHMMAaHMe BHAUYMMOCTU
MaTeMaTUKM B UIYUEHUU
IPUPOIOHEX ¥ OOleCTBEHHEX
IPOLIECCOB U HGBJIEHUMI; yMeHUEe
pacrio3HaBaThb MIPOABJIEHUE
3aKOHOB MaTeMaTUKU B
VMCKYyCCTBe, YMEHME IPUBOIOUTH
IPpUMEPH MaTeMaTUueCKUX
OTKPBITUN POCCUMCKOM U
MMPORBOM MaTeMaTUUECKOM HayKM

OK 02
VlcrioJib30BaTh
COBPEMEHHEHE
CpenCTBa [IOMCKaE,
aHaauza u
VHTEepIpeTalumm
vHpopMaLUUM, U
VHOOPMAaLMOHHEE
TEXHOJIOTUM IJIS
BEIITOJIHEHUS 3alayd
npodeccruoHaJIbHOM
OesaTeJIbHOCTHU

B obiylacTu LIEHHOCTHU
HAay4YHOT'O TIORHAHUS: -
cbopMUPOBAHHOCTD
MUPOBO33PEHUSA,
COOTBETCTBYIIETO
COBPEMEHHOMY YPOBHIO
Pas3BUTUSA HAYKU U
oBmEeCTBEHHOM NPakTUKH,
OCHOBAHHOT'O Ha »OuaJiore
KYyJIBTYP,
CrocofBCTRYIETO
OCOBHAHMID CBOETO MecTa
B IIOJIMKYJIBTYPHOM MUPE;
— COBEpPUIEHCTBOBAHME
S3HIKOBOM UM UMTATEJIbCKOM
KyJIbTYPE KakK CpeIcTBa
B3aMMOIEVNCTBUS MEXIy
JIOOBbMM M I[IO3HAHMA MUPa;
— OCO3HAaHME 1I€HHOCTHU
HayUHOM IesaTeJIbHOCTH,
TOTOBHOCTL OCYUECTBJISATH
IPOEKTHYI U

- yYMEeTb OIepUPOBaThb
INOHATUAMM : PalMOHAaJIbHAaL
byHKLIMS, [IOKazaTeJIbHas
OdyHKLMUS, CTelneHHasa (OyHKLUUSA,
JorapudMmueckas QyHKLMS,
TPUTOHOMETPUUECKMe OQYHKLUMM,
obpaTHEEe QYHKUMUM; YyMeHMe
CTPOUTE TI'PadUKM MI3YUEHHBIX
OYHKLUM, MCIIOJIL30BATH
rpaduUKM OpU UBYUEHUU
IPOLIECCOB M 3aBUCUMOCTEMN,
IpM PelleHMM 3amdad M3 IPpyIUx
Y4U4eOHEIX NpeIMeTOB M 3aIlad U3
peasibHOM XWU3HM; BHPAaxXaTh
bopMyJlaMM BaABUCUMMOCTU MEXIY
BeJIMUMHaMM; - YMeTb
OIIEPUPOBATEL IIOHATUAMM :
TOXIOECTBO, TOXIECTBEHHOE
npeobpasoBaHMe, YypaBHeHUE,
HEpPaBEeHCTRBO, CMCTeMa
YPaBHEHUM M HEPaBEHCTEB,
PaBHOCUJIBHOCTL YpPaBHEHUN,
HEPaBEHCTRB M CUCTEM,
palroHaJbHEE,
VppaluroHaJbHEE,
IokKaz3aTeJIbHEe, CTEIIeHHEE,
JorapudMmuueckme,
TPUTOHOMETPUUECKHUE




YPaBHEHMA, HEpaBEHCTBa

MCCJIEOOBAaTEJbLCKYIO
OedaTeJIbHOCTDb
MHIOIVBUAOYAJBHO UM B
rpynne. OBJaneHMe
YHUBEPCAJIbHEIMY  yUeOHBIMM
II03HaBaTeJlbHEIMI
ODecTeuaMmM: B) pabora C
nHoOpMalLMEN: — BJIAIETH
HaBBIKAMM I1OJIyUEeHUS
nHbopMauMM M3 MCTOUHMKOB
Pas3HEIX TUIIOB,
CaMOCTOATEJNILHO
OCyWEeCTBJIATL I[IOMUCK,
aHaJMz, CcUcCTeMaTU3aluio U
MHTepIpeTaluMio MHbOOpMaLMMU
Pa3JMUYHEIX BUIOB M GopM
npencraBJIeHUd; -
cosIaBaTh TEKCTH B
Pas3JMUHEIX dopMaTax C
yUueToM HasHaueHUSA
nHboOpMaLMM U LIeJIEBOM
ayouTopmu, BHOUpPAas
ONTUMAJIbHYID GopMy
IpencraBJIeHUs U
BMByaIM3aUun; -
OLleHMBaTh HOOCTOBEPHOCTH,
JETUTMMHOCTb MHOOpMaALUM,
ee COOTBETCTBME [NPaBOBEM
M MOPaJIbHO—3TUUYECKUM
HOpMaM; — MCIOJIb30BAaTh
cpencTea MHQOPMAaLMOHHEIX
M KOMMYHMKALMOHHEIX
TEXHOJIOTUM B peUeHUN
KOTHUTMBHEIX,
KOMMYHUMKATUBHEIX U
OPTaHM3aUMOHHEIX 3amad C
cobnomeHueM TpeOOBaHUM
SPTOHOMMKM, TEXHUKU
0e30nacHOCTM, I'UIMEHH,
pecypcocbepexeHus,
IIPAaBOBEIX U BTUYECKUX
HOPM, HOPM
MHOOPMALUMOHHOM
0e30nacHOCTHU; — BJALEeTb
HaBBIKAMM PACIO3HABAaHUA U
3aWMTE MHOOPMaUMM,
MHOOPMALUMOHHOM
0e30IIaCHOCTHU JIMUHOCTHU

¥ CHUCTEeMbl; yMeThb pelaThb
YPaBHEHMS, HEepaBEeHCTBA U
CUCTEMEl C IIOMOWBK PasJIMYHBIX
IPpMEMOB; pellaTbh ypaBHeHMd,
HEPABEHCTBA UM CUCTEMEBI C
mapamMeTpoM; I[IPMMEHSTH
YPaBHEHUS, HEPABEHCTBA,
CUCTEMHEl OJIS PEeleHUS
MaTeMaTUMUYECKMX 3amdad UM 3amad
V3 Pa3JIMUHEIX OOJIaCTel HayKU
VI peaJIbHOM XM3HU,; — YyMEThb
CBODOOIOHO OIeprpoBaTh
IIOHATUAMU : IOBWXEeHUE,
rnapaJuleJIbHEM [1€PEeHOC,
CUMMETPMS Ha I[IJIOCKOCTM U B
IpOCTPaHCTBe, OBOPOT,
npeobpasoBaHMe nonobus,
nonoOHele QUIYPB; YMETb
pPacrno3HaBaThb PABHEE U
nonoOHele QUITYPE, B TOM UYMCJIE
B HpUpOOme, MCKYCCTBE,
APXUTEKTYPE; YMEThb
MICIIOJIb30BAaTh I'€OMeTpUUeCcKHue
OTHOWEHMS, HaxXOIOUThb
TreoMeTpUUEeCKMe BeJIMUMHEL
(nnmHa, yroj, mJjowanlb,
0OBEM) IIPM PEUEeHUM 3amad U3
OIPYyTUX y4eOHBIX NPEeIMETOB U
M3 peaJjibHOM XU3HU

nux




OK 03
[lmaHnmpoBaTh U
PEeanmM30BEBATH
CcoDCTBEHHOE
npodeCcCcruoHaJIbHO
e ¥ JIMYHOCTHOEe
pa3BuUTHUE,
NpennpMHUMaTeslb
CKYI0
OesaTeJIbHOCTb B
npodecCcruoHaJIbHO
n cbepe,
MCIIOJIL30BAThH
3HaHMUA 110
bmHaHCOBOM
TPaMOTHOCTU B
Pa3JIUMYHEIX
XMBHEHHEBIX
CUTYaLUUax

B obnacTty OyxXOBHO-
HPaBCTBEHHOT'O BOCIMTAHUA:
-— COOPMUPOBAHHOCTb
HPaBCTBEHHOT'O COB3HAaHMUA,
DTUMUECKOTO TIOBEIEeHUSI; -
CIIOCOOHOCTE OLIEHUBATH
CUTYyalLUo U NPUHUMATH
OCO3HAHHHE pelleHUd,
OPUEHTUPYACH Ha
MOPAaJIbHOHPaBCTBEHHEE
HOPMHEl M LI€HHOCTU; -
OCOB3HaHME JIMYHOT'O BKJIala
B IIOCTPOEHME YyCTOMUMBOIO
Oynyumero; — OTBETCTBEHHOE
OTHOIIEHVE K CBOUM
pomuTesiaM ¥ (MIM) IPpyI'UM
yJleHaM CeMbU, CO3IaHUI
ceMbM Ha OCHOBE
OCO3HAHHOTO IIPUHATUS
LIEHHOCTEM CEMEMHOWM XU3HU
B COOTBETCTBUMU C
TPpaIMLUMAaMM HapOIOB
Poccum; OmJlameHue
YHMBEPCaJlbHEIMU
PETYJIATURHEIMM OEMCTBUIMU :
a) caMoopraHmszaumga: -
CaMOCTOSTEJIbHO
OCYHECTBJIATH
[IO3HaABATEJILHYI
O0esaTeJIbHOCThL, BHABJIATH
npobJjieMEl, CTAaBUTb U
bopmMyIMpoOBaTE COOCTBEHHEE
3aauyy B OoOpaszsoBaTeJIbHOU
OesaTeJIbHOCTU U XMIHEHHBIX
CUTYyaUUax; -—
CaMOCTOSTEJIbHO COCTAaBJIATH
[IJIaH peleHma NpoOJIeMBl C
yU4eTOM MMEIINXCH
pecypcoB, COOCTBEHHEBIX
BO3MOXHOCTEM U

NpennouTeHmM; — OaBaThb
OlLIEHKY HOBEIM CHUTYyaALMAaM;
criocobCcTBOBATH

GOPMUPOBAHUI U MNIPOABJIEHUIO
MMPOKOY BPYIMLMM B Pa3HBEIX
objlacTsax 3HAHUM,
[IOCTOSHHO IIOBHIATE CBOMU
oOpa30BaTEJIbHEMN U
KYJIbTYPHBIM YPOBEHDb;

- YMEeTb OIepUpPOBaTH
IIOHATUAMMU : PalLMOHAJIbHEE,
VppauroHaslbHEeE,
Iokas3aTeJIbHEEe, CTeIleHHbE,
JorapudMmuueckKme,

TPUTOHOME TPUUECKUE
ypaBHEeHUS U HepaBeHCTRa,
VX CUCTEMEI; — YMeTb
OIIEePUPOBATH IIOHATUAMU :
MHOTOTPaHHMK, CeudeHUe
MHOTOTpPaHHMUKa, kyO,
napajjesenunen, IpM3Ma,
nupaMmna, ourypa u
IIOBEPXHOCTHL BpalleHUd,
UMJIVHIOP, KOHYC, Wap,
cbepa, ceueHusa OUITYpPH
BpalleHus, I1JIOCKOCTBb,
Kacawomasacsa cbeps,
UMIMHIPpa, KOHYyCa, IJoWalb
IIOBEPXHOCTY NIMPAMUIEL,
OpMU3MEl, KOHYyCa, UMIMHIpPAa,
njomanes cdeprl, obOweM Kyba,
OPSAMOYTOJIBHOTO
napanjejsenunena, OIMPaMUIEL,
OPM3ME, LUMIMHIPa, KOHYCa,
mapa; yMeHMe M300paxaTb
MHOTOTPAaHHUKHU U
[IOBEPXHOCTHM BpalleHMs, MX
CedyeHMsa OT PYyKM, C IIOMOUBLIO
UEPTEXHEX MHCTPYMEHTOB U
BJIEKTPOHHEIX CPEenCTB; YMEThb
pPaclo3HaBaTh CHUMMETPMIO B
IPOCTPAaHCTBE; YMETH
pacrno3HaBaThb IIpPaBWJIbHEE
MHOTOTPAHHUKM,; — YMETHb
OIIEPUPOBATL IIOHATUAMM :
NpSAMOYTOJIbHAsS CHUCTeMa
KOOpIOMHAT, KOOPIMHATEH
TOUKM, BEKTOP, KOOPAMHATEH
BEKTOpa, CKaJgpHOoe
NIpOoM3BEeIeHMe, YI'OJ MeXOy
BEeKTOpaMu, CyMMa BEKTOPORB,
IpOM3BEeIEeHMe BeKTOpa Ha
UMCJIO; HAXOIOUTh C IIOMOILIO
M3Yy4YEeHHEX QopMyJl
KOOPIMHATH CepeOMHE
OTpesKa, PacCTOAHUE MeXny
IOBYMS TOUKaAMMU




©) CaMOKOHTPOJIb:
MCIIOJIb30BATh IIPUEME
pediiexkCcum IOJig OLIEHKU
cuTyauuy, BEHOOPA
BEPHOT'O peUeHUud; -
YMETb OLIEHUBATH PUCKU
U CBOEBPEMEHHO
IPUMHVMATL PelleHMs I10
UX CHMXEeHMIO; B)
SMOLIMOHAJIb HEIN
VHTEJJIeKT,
npennojiaranmmi
CcOOPMUPOBAHHOCTS :
BHYTPEHHEN MOTUBAalLUM,
BKJIDUAIEN CTPEMIIEHKE
K IOOCTMXEHUIO LeJu U
yCcrexy, OITUMU3M,
VHULIMATUBHOCTL, YMEHUE
OeMCTBOBATL, MCXOIOS U3
CBOUX BOBMOXHOCTEM; -
SMIIATUM, BKJIOUAKIEN
CIIOCOOHOCTL IIOHMMATH
SMOLIMOHAJIbLHOE
COCTOSHME OPYTUX,
YUUTHBATL €TI0 IIpKu
OCyleCTBJIEHUN
KOMMYHMKAaL UM,
CIIOCODHOCTBL K
COUYBCTBUIO U
CONEPEXMBAHUIO,; -—
COLMAJILHBEIX HAaBBIKOB,
BKJIOUAIMX CIIOCODOHOCTD
BEICTPAaMBaTh OTHOUEHUS
C IpyI'MMM JIIOObMU,
3a00TUTHCH, NPOSBJATH
VHTEpeC U pas3peuaThb
KOHQJIUKT




OK 04 320bekTMBHO
B3auMOIIEMCTBOBAT
b u paboraTbs B
KOJIJIEKTUBE U
KOMaHze

TOTOBHOCTBL K
CaMoOpa3BUTUIO,
CaMOCTOSTEJIbHOCTU U
CaMOONpeneJIeHNn,; -
OBJIalleHVE HaBHKAMU
yuebHO—
MCCJIeIOBaTEJILCKOM,
IIPOEKTHOM UM COLMaJIbHOM
OesaTeJIbHOCTHU;
OBJlameHUe
YHUBEPCAaJIbHBEIMU
KOMMYHMKa TMBHEIMU
mencreuaMm: 6)
COBMECTHasa
IeaTeJIbHOCTb : —
[IOHUMAThL U
VCIIOJIL30BAaThH
IperMylecTBa KOMAaHIHOM
Y MHIOUBUIOYAJIbHOM
paboTE;

- YMETBH OIEPUPOBATH
IIOHATUAMU : CJIyYaMHBIM OIBIT U
colyyamHoe coOuTHe,
BEPOSATHOCTEL CJIy4aMHOTO
COOHITUSA; YMEeTb BHUMUCIIATH
BEPOATHOCTL C MCIOJIb30BaHMEM
rpadmruecKmux MEeTONOB;
IPUMEHATE QOPMYJIEL CJIOXEHUS U
YMHOXEHMS BEPOSATHOCTEN,
KOMOMHATOPHEE (QakKTE U
bopMyJIEl IPM PEWEeHUM 3anad;
OLIEHMBATbL BEPOATHOCTU
PeaJIbHEIX COOBITUM; SHAKOMCTBO
CO CJyuaVHBIMM BeJIMUMHAMMU;
YMEeHMEe MNPUBOIOUTH IIPUMEPEL
IPOABJIEHMSA 3aKOHa OOJbIMX
uycesl B NPUPOIHHIX U
OOIEeCTBEHHEX SBJIEHUAX,; -
yMeThb CBODOOIOHO OINepMpOBaThb
IIOHATUAMU: CTEIeHb C LEJIBM
noxasaTeJieM, KOPEHb
HaTypaJiIbHOM CTEIeH!,
C

CTeIleHb




- IPUHMMATL Leju
COBMECTHOMU
OedaTeJIbHOCTH,
OPTaHM30BEBATL U
KOOPIOMHVPOBATEL OEeMCTBUS
10 €e INOCTUXEHUIO:
COCTaBJIATL IJIaH
OelMCTBUM, paclpelesiiTb
PO C YyUYeTOM MHEHUM
YUaCTHUKOB OOCYXIaThb
pPe3yJbTaTE COBMECTHOM
paboTe; -
KOOPIOMHUPOBATL U
BBIIIOJIHATE paboTy B
YCJIOBUAX peajibHOTO,
BUPTYaJIbHOTO U
KOMOVHMPOBAHHOT'O
B3aMOIEMCTBUS,; -—
OCYWECTBJIATL [IO3UTUBHOE
cTpaTernueckoe
IIOBEOEHVE B PAa3JIUUHBIX
CUTYyaluusax, NPOABJATH
TBOPUYECTBO U
BOOOpaxeHue,
VHULMATUBHEIM .
YHUBEPCAJIbHBIMU
PeryiaTUBHEIMU
OEeVICTBUAMM: T') IIPUHATHUE
cebsa ¥ OpyIrux Jomem: -
IIPUMHVMATbL MOTMBE U
APTYMEHTH IOPYIUX JIOOeN
IpM aHaJu3e pe3yJibTaTOB
OedTeJIbHOCTU,; -
IpM3HaBaThb CBOE IIpPaBO U
IpaBo IOPYyI'MX JIOOEeM Ha
ouMOKM; — pPa3BUBATH
CIIOCOBOHOCTB I[IOHMMATH
MMP C HNO3MUMM OPYyI'OT'O
JeJjioBeKa

OBITb
OBJlameHMe

pPalMOHAJILHEIM IIOoKazaTeJieM,
CTelleHb C JeWCTBUTEJIbLHBM
(BemecTBEeHHEM) IIOKa3aTeJIeEM,
JorapudM uUmcia, CHUHYC,
KOCMHYC U TaHI'€HC
IPOM3BOJIBHOTO UMCJa; -
yMeTb CBOOOOHO OIEepUpPOBATH
noHaTuaMm: rpadmuk QyHKUMM,
obpaTHasa QyHKUMS,
KOMITOBULMS QYHKLMN,
IuHeViHass OyHKUUS,
KBaopaTuuHasa OQyHkUMS,
cTerneHHas QYHKUUS C LeJIbM
nokaszaTeseM,
TPUTOHOMETPUUECKMe OGYyHKLUM,
OoOpaTHEE TPUIOHOMETPUUECKUE
byHKLIMM, [IOKal3aTeJIbHasa U
JorapubdmMmueckas QyHKLUUM;
YMETb CTPOUTE I'padmkm
GYHKUMUIM, BHIIOJIHSATH
npeobpasoBaHMa I'pPadmxoB
byHKUIUM; - YMETH
MCIIOJIb30BAaTh I'padmku
OYHKUIUM OJId U3YyUYeHUd
IPOLIECCOB U BaBUCUMOCTEM
IpM pPelleHMM 3amdad M3 IPpyIux
YUEOHEIX NIPeIMETOB U U3
peaJyIbHOM XM3HM; BEpPaxXaThb
bopmMmysiaMMt 3aBUCUMOCTM MEXIY
BeJIMYMHAaMM; — CBOOOIHO
OIlepUpPOBATEL NOHATUAMM :
YeTHOCTb OYyHKLIUM,
NIEPUOINYHOCTE OQYHKLMM,
OTPAaHMUYEHHOCTh QYHKUMM,
MOHOTOHHOCTBE OQYHKLMM,
BKCTPEMYyM OYyHKLIUM,
HamboJibllee ¥ HaMMeHbllee
3HaueHMsa QYHKUUM Ha
IPOMEXyTKe,; YyMEeTb NIPOBOIUTH
uccrenosaHme QyHKLUM;

YMETb MCIOJIbL30BATh CBOMCTBA
U Tpaduky QYHKUMM OJig
pelueHnsa ypaBHEHUN,
HEpPaBeHCTR M 3alad C
napaMeTpamim; mu3obpaxaTb Ha
KOOPIOMHATHOM IIJIOCKOCTMU
MHOXECTBA pPeleHUN
YPaBHEHUM, HEPABEHCTB U UX
CUCTEM




OK 05
OcymecTBJISATE
YCTHYIO U
IUCBEMEHHY
KOMMYHMUKAILIMIO Ha
rocynapCTBEHHOM
SABBIKE POCCHUIICKOM
Pemeparnmm C
yyeToM
ocobBeHHOCTEM

B oByacTty 3CTETUUYECKOTO
BOCIIMTaHUS: —
DCTETUUECKOE OTHOIEHUE
K MMUPY, BKJIOUYasd
DCTEeTUKY OBITa, HaAY4YHOTO
Y TEeXHUUECKOTO
TBOpPYeCTBa, CIOpTa,
TpyZa M OOWEeCTBEHHEBIX
OTHOIIEeHUM; -
CIIOCOBOHOCTH
BOCIIPMHMMATL pPas3JIMuHbe
BUIE MCKYCCTBRA,
TpaIulUM M TBOPUECTBO
CBOETO U IpyIuX

YMETE OIEepMPOBaThH
IIOHATUAMU: CpenHee
apubmMeTnueckoe, MeInmMaHa,
HamboJIbllee M HaMMEHBIIEE
3HAUYEeHMsd, pa3Max,
OMCIIEpCHUSa, CTaHIApPTHOE
OTKJIOHEHME UMCJIOBOI'O
Habopa; yMeHME M3BJIEKATH,
VHTEpIpeTpOBaTh
nHOOPMALIMIK, [PEeOCTaBJIEHHY
B Tabimuax, Ha OMuarpaMMax,
rpadmkax, OTPAXALILYI
CBOMCTRA pPeaJIbHBEIX IIPOLIEeCCOB
Y SABJIEHUV; NPEenCTaBJISTH
nHOOPMaALIMK C

COoLUMAaJIbLHOTO U
KYyJIb TYPHOTO
KOHTEeKCTa

HApOOooOB, OlyllATh
DMOLIMOHAJIbHOE BOBIOEMCTBUE
UCKYyCCTBa,; - yOexIeHHOCTb
B B3HAUMMOCTM IOJIS JIMUHOCTU
¥ ofbumecTBa OTEUECTBEHHOTO
I MMPOBOT'O MCKYCCTBA,
STHUUECKUX KYJIbTYPHBIX
TpamuLUUY M HapOOHOIO
TBOpPUYECTBa; - I'OTOBHOCTBL K
CaMOBHPAXEHMIO B PAa3HBIX
BMIOAX MCKYCCTBA,
CTpEMJIEHME NPOABJISATH
KayueCcTBa TBOPUECKOU
JuyHocTu,; OBJIaIeHUe
YHMBEPCaJlbHEIMU
KOMMYHMKATUBHBEIMU
IeVCcTBUAMM: a) obmeHue: -
OCYUIECTBJIATE KOMMYHMUKALIUMU
BO BCeXx cepax XMBHU; -
pacrno3HaBaTb HeBepOaJibHBEIE
cpencTea OOUWEeHMs, I[NOHMMATH
3HAUEHME COLMAJIbHBIX
3HAKOB, pPacIlo3HaBaThb
IPEeONOCEIIKM KOHQIMKTHEIX
CUTyaluMM M CMAI'JYaThb
KOHQJIMKTEI; — PAa3BEPHYTO U
JIOTUUYHO mM3JjlaraThk CBOK
TOUKY 3pPeHusa C
VCIIOJIb30BAHMEM S3BIKOBHIX
CpPencCTs

IOMOWBID Tabaul, M IOuarpaMMm;
MCCJIeNOBaAThk CTATUCTUUECKUE
OaHHBIE, B TOM UYMCJIEe C
IpMMEeHEeHMEeM I'padrueckKmx
METOIOB M BJIEKTPOHHEBIX
CPenOCTRB; — YMEThH
OIlepUpPOBaThL MNOHATUAMM:
TOUKa, OpaMas, [IJOCKOCTh,
IIPOCTPAaHCTBO, IOBYI'PaHHEN
yT'OJI, CKpelMBaolyMecs
npsaMele, [HapalliJIeJIbHOCTh U
[IEePIEeHOUKYJIAPHOCTE [IPSMBIX
M IJIOCKOCTEM, YyI'OJI MeXIOy
NPAMBIMM, YT'OJI MeXIy HIpsaMOM
M IJIOCKOCTBIO, YI'OJI MeXIOy
IIJIOCKOCTSAMM, PacCTOSHME OT
TOUKM IO I[JIOCKOCTH,
pacCcTosaHME MeXOy NIPSAMEIMU,
pacCcTosaHME MeXOy
IIJIOCKOCTAMM; — yMEThb
MCIIOJIb30BATh IIPU pPeUleHUU
3amad MUlydeHHbBle QaKTH U
TEOPEMH I[1JIaHUMETPUN ;
YMEeHME OLEHMBATLH Pa3MEepEH
OOBEKTOB OKPyXawller'o MUP




OK 06
[TpoaBmAaATE
TPaxIaHCKO—
IATPUOTUUECKYK
IO 3ULIMIO,
OIEMOHCTPUPOBAT
b OCOBHAHHOE
noBeIeHue Ha
OCHOBE
TPaOULMOHHEIX
oflmeyuesIOBEeUECK
VX LIEHHOCTEMN,
B TOM UMCJIE C
yueToM
TapMOHMBALUN
MeXHAalMOHAJIb HEL
X U
MEXPEJIUT MO BHEIX
OTHOIIEHUN,
IPUMEHSATH
CTaHIOAPTH
AHTUKOPPYILMOH
HOT'O TNOBEIEeHUMU

— OCO3HaHMue ODYyUYaKnMMUCH
POCCMMCKOM TpPaxXIaHCKOM
MOEHTUYHOCTHU; -
LleJIeHalpaBJIEHHOE Pa3BUTHUE
BHYTPEHHEN [IO3ULUM
JINYHOCTM Ha OCHOBE
OYyXOBHO-HPABCTBEHHBIX
LIeHHOCTEM HapOIOB
Poccurickom denepauunu,
UCTOPUYUECKHUX U
HalMOHAJIbHO-KYJIb TYPHBIX
Tpamuuuy, GOopMMPOBaHMUE
CHUCTEMEl 3HAUYMMEIX
LIEHHOCTHO~ CMEICJIOBEIX
YCTaHOBOK,
AHTUKOPPYILMOHHOTO
MVPOBO33PEHUI

YMETE OIEepPMPOBaThH
IIOHATUAMU: NPAMOYIT'OJIbHAA
cCuCcTeMa KOOpIMHAT,
KOOPIOMHATE TOYKM, BEKTOP,
KOOPIOMHATE BEKTOPA,
CKAaJISPHOE IIPOM3BENEHUE,
yIT'OJI MEeXIOy BEeKTOpaMU,
CyMMa BEKTOPOB,
IPpOM3BEIECHME BEKTOPa Ha
UMCJIO; HaxXOIUTh C IIOMOUBLIO
MU3y4YeHHEX QopMyJ
KOOPIOMHATE CEpEenMHEL
OoTpe3Ka, pPacCTOSHME MeXOy
OBYyMA TOUKaMM; -—yYMETb
BHIOMPATH [IOOXOOAWNUMN
VM3YUEHHBIM MeTOon IJis
peleHusa 3apmadu,
pacrno3HaBaThb
MaTeMaTudeckue QakKTH U
MaTeMaTUUYeCKMe MOIesM B
IIPMPOIOHEIX M OOLleCTBEHHBIX
ABJIEHUAX, B MCKYCCTBE;




IpaBOCO3HAHUIL,
DKOJIOTMUECKON KYJIbTYPH,
CIHOCOOHOCTHU CTaBUTL LEJIU
M CTPOUTL XMBHEHHEBIE
JjiaHel; B uactu
TPaXxOaHCKOTO BOCIMTAHUA:
- OCO3HaHME CBOUX
KOHCTUTYLMOHHEX [IpaB U
00s3aHHOCTEN, YyBaxXeHUe
3akKoOHa U NpaBonopsanka; -
IPUHATHME TPaOULMOHHEIX
HallMOHAaJIbHEIX,
ofueuesIOBedYeCKIX
TYMaHUCTUUECKUX U
IeMOKpaTUUeCKUX
LIEHHOCTEM,; — TOTOBHOCTbL
IPOTUBOCTOSATE MOEOJIOTUMU
SKCTPeEMU3MA,
HallMOHaJu3Ma, KceHodpobuu,
OUCKPVMMMHALMY I10
COLMAaJIbHEM, PeJIUMIMO3HEM,
PacoBBIM, HaLMOHAJILHBIM
IpM3HakKaM; - T'OTOBHOCTb
BECTM COBMECTHYIO
OesaTeJIbHOCTb B MHTepecax
IrpaxiIaHCKOTO obmecTBa,
y4aCcTBOBATH B
CaMOyIpPaBJIEHUM B
ofmeobpal30BaTeJIEHOM
opraHM3aluM UM IOeTCKO-
IOHOUWECKMX OpIlaHM3aluMax; -
YMEHME B3aVMMOIENMCTBOBATH
C COUMaJIbHEIMM MHCTUTYTaMMU
B COOTBETCTBUM C UX
GYHKUMAMM M Ha3HAUEHMEM;
- T'OTOBHOCTBH K
TYMaHUTAPHOM U
BOJIOHTEPCKOM
OedaTeJIbHOCTHU;
IaTPMOTUUECKOT'O
BOCIMTAHMUS: —
CcOOPMUPOBAHHOCTD
POCCHUMCKOM I'pPaXIaHCKOM
MOEHTUUYHOCTH,
IaTpMoTU3Ma, YyBaXeHus K
CBOEMY Hapony, UYyBCTRa
OTBETCTBEHHOCTHU Iepen
PonmHOM, TOPIOCTU 3a CBOM
KpaM, cBowo PoamMHy, CBOMU
A3EK U KYJbTYPY, OPOIJIOE
¥ HacTodlee
MHOTOHAllMOHAJIbHOT'O Hapoza
Poccumu;

YyMEeHMEe NPUBOOUTL IIPUMEPEL
MaTeMaTUUeCKUX OTKPBITUN
POCCUMCKOM M MMPOBOMU
MaTeMaTUUYeCKOM HayKU. -
YMETH ONEPMPOBaTH MNOHATUAMM:
CJIydaMHBIM OIBIT UM CJydaMHoe
COOHITME, BEPOATHOCTH
CJIIy4allHOT'O COOBITHUS; YMETH
BEUMCIIATE BEPOSATHOCTL C
VCIIOJIb30BaHMeM I'paduueckmx
METOHNOB; IIPUMEHATH (QOPMYJIE
CJIOXEHMUS M YMHOXEHMS
BEPOSATHOCTEM, KOMOMHATOPHEE
baxTEH M QOPMYJIEI 1P PeleHUM
3amad; OLEeHMBATLH BEPOSATHOCTHU
PeaJIbHEIX COOBITUM,; SHAKOMCTBO
CO CJyYaMHBMM BeJIMUMHAMU;
YMEeHME MNPUBOIOUTH IIPUMEPEL
IPOABJIEHMSA 3aKoHa OOJIbIMX
uyceJl B INIPUPOIHHIX U
OOUECTBEHHEIX SBJIEHUAX




— LIEHHOCTHOE OTHOUIEHUE K
TOCYyHOapCTBEHHBM
CMMBOJIaM, MUCTOPUUECKOMY
U NPUPOIHOMY HaCJeOuo,
IaMaTHMKAM, TpaIuluuaM
HaponosB Poccumy,
OOCTUMXEeHMSIM Poccum B
HaykKe, MCKYyCCTBE,
CIIOPTe, TEeXHOJIOTUAX U
Tpyoe; - UIOeMHasd
yOEeXIEHHOCTL, IT'OTOBHOCTDb
K CIIYXEeHMIO UM SBaluUTe
OreuecTBa,
OTBETCTBEHHOCTbL 3a €Tro
cynobp0y; OCBOEHHHE
oOydanmMMUC I
MeXIpeIMeTHEEe [IOHATUS U
YHUBEpPCAaJIbHEIE yueOHEE
OeViCTBUA (peryJISTUBHEE,
no3HaBaTeJIbHEE,
KOMMYHUKATUBHEIE) ; —
CIIOCOBOHOCTE MX
VICIIOJIL30BaAHUSI B
[IO3HaABATEJILHOM U
COLUMaJIbHOM NpaKTHukKe,
TOTOBHOCTBL K
CaMOCTOSATEJIbHOMY
[IJIaHMPOBAHUK U
OCYIUECTBJIEHUI yuebOHOM
OesaTeJbHOCTH,
opraHM3aluuM ydebOHOTIO
COTpyIOHMYECTRBA C
negarormyecKMMU
paboTHUKaAMU U
CBEPCTHMKAMM, K YUaCTUIO
B IIOCTPOEHUU
VHIVUBUOYAaJIbHOM
obpa30oBaTeJIbHOM
TPaeKToOpMUM,; — OBJIaIeHUue
HaBHKAMU ydeOHO-—
MCCJIeIoBaTeJbCKOM,
IIPOEKTHOM M COLMaJIbHOM
OesaTeJIbHOCTHU




OK Q7
ConmencTBOBATH
COXPaHEeHUIO
OKpyXawlel cpemrl,
pecypcocbepexeHmn
, TPUMEHATDH
3HaHUsS 00
VBMEeHEeHUNU
KJIyMaTa, IPWMHLMIIE
DepexsIMBOIO
IIPOM3BOLCTBA,
20OeKTUMBHO
IOEeVCTBOBATL B
Ype3BEUAMHBIX
CUTyalumsa

- He I[IPMHMMATL IeNCTBUHL,
IpMHOCHAIMEe Bpen
OKpyXalley cpene; -
YyMETbL NPOTHOBUPOBATH
HeOJIaTrOnpMAaTHEE
DKOJIOTMUECKUE
[IOCJIEOCTBUS
IpennpMHUMaEeMEIX
OelCTBUM, NpeloTBpallaTb
UX; — PacCUMPUTbH OIHT
OesaTeJIbHOCTHU
DKOJIOTUMUECKOM
HalpaBJIEHHOCTU;

- YyMEeTb OIepUpPOBaTH
NOoHATUAMMU : OYyHKLUMUI,
HelpeprlBHaa QyHkUMA,
NIpoM3BOOHAA, epBoOOpasz3Hasd,
ONpPeneJIeHHEM MHTEeTrpall;
YMETbH HaXOIUThb IIPOU3BOIHEE
BJIeMEeHTAaPHEX QYyHKUMM,
VICIIOJIb3YS CIPaBOUYHEE
MaTepMaJEl; MCCJIeIOBaTh B
OIPOCTENIUX Clydasax QYHKLUUM
Ha MOHOTOHHOCTBL, HAXOIOUTH
HaubOoJiblMe UM HaMMeHblue
3HaueHMsa QYHKUMUM; CTPOUTH
IrpadmMKM MHOT'OWJIEHOB C
VCIIOJIb30BAHMEM alllapaTa
MaTEMaTUUECKOTO aHalu3a;
IPUMEHATEL TNPOU3BONHYIO IIPU
peleHrY 3amad Ha IOBUXEHUE;
peumaTs NPakKTUKO-—
OPMEHTHUPOBAHHEE 3aladuM Ha
HamboJpmme u

- paspabaTeBaThH IJIaH

HaVMeHblIMIe 3HadeHMA, Ha

peumeHrsa npoOJIeMEl C
yd4eToM aHans3a MMeUMXCH
MaTEePMAJIbHEIX U
HeMaTepPMaJIbHEIX PEeCYypPCOB;
- OCYIEeCTBJIATh
LleJIeHAlIPaBJIEHHEI I[IOUCK
[IepeHoca CPencCTB U
CIIOCODOB HOeNCTBUA B
npodeCCrMoHaNbHYD Ccpeny;
- YMEeTb II€PEeHOCUTHb
SHaHMA B I[IO3HABATEJIBHYIO
M NPakTUYeCcKyl o60JacTu
XM3BHEOeATeJbHOCTHU,; -
npenjaraTb HOBHE
IIPOEKTEl, OLEHMBATL MIEU
C MO3MLMM HOBM3HEH,
OPUTMHAJIBHOCTH,
NPaKTUYECKOM SBHa4YMMOCTM;
- IOaBaTb OLEHKY HOBEM
CUTyauusaM, BHOCUTBb
KOPPEKTVBEL B
OeATeJIbHOCTb, OLIEeHMBATH
COOTBETCTBME PE3yJLTATOB
LeJIaM

HaxoxIeHue INyTU, CKOPOCTU U
YCKOPEeHMUsa; - yYMEeTb
OIIepUpPOBATEL NOHATUAMM :
OBMXEHME B IIPOCTPaHCTRE,
nonoOHele QUI'YPE B
IPOCTPAaHCTBE,; MCIOJIB30BaTh
OTHOIIEHME TIJIomanen
IOBEPXHOCTEM U OOBEMOB
NOOOOHEIX QUITYP [IPU PeleHUMU
3amad; - YMEThb BHUMCIIATH
reoMeTpUUYeCKMe BEJIMUMHEL
(onmuHa, yroJ, IJjomalb,
obweM, IJiomWAalb
IIOBEPXHOCTHM) , MCIIOJIb3YS
V3y4YeHHEEe QOPMYJIEL UM METOIbI

OK O01. Beibupats criocoObl pemieHus 3amad MpodecCHOHATBHON eI TeIEHOCTH
MIPUMEHUTEIIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnosb30BaTh COBPEMEHHBIE CPE/ICTBA MTOMCKA, AHAJIN3a W WHTEPIPETALNUN



uHdpopmarui W WHDOpPMAIMOHHBIC  TEXHOJIOTMHM  JUIA  BBIOJTHCHHWS  3aaad
npodecCUOHATLHON NeATebHOCTH;

OK 03. I[InanupoBaTh M peanu30BBIBATh COOCTBEHHOE NpO(decCHOHaIbHOE U
JUYHOCTHOE PAa3BUTHE, NPEANPUHUMATEIBCKYIO NEATEIbHOCTh B MPO(hecCHOHATBHOM
cdepe, UCIONB30BaTh 3HAHUA MO (HYUHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX >KU3HEHHBIX
CUTYyaIsIX;

OK 04. DddexTuBHO B3aUMOJEHCTBOBATh U PabOTaTh B KOJUIEKTHUBE U KOMAH/IE;

OK 05. OcymectBisiTh yCTHYHO Y NHUCBMEHHYK) KOMMYHHMKAalMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepaiuu ¢ yueToM 0COOCHHOCTEHN COLMAIBLHOTO
U KyJIbTYPHOIO KOHTEKCTA;

OK 06. IIpossBAsATh TpaKJaHCKO-MATPUOTHYECKYIO TMO3ULHIO, JIE€MOHCTPUPOBATH
OCO3HAaHHOE TIOBEJICHUE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEYETOBEUECKUX LIEHHOCTEH, B TOM
YUCJE C Yy4YETOM TapMOHH3ALMN MEXHALUHUOHAJIBHBIX M MEKPEIUTHO3HBIX OTHOILIEHMI,
OPUMEHATH CTaHAAPTHI AHTUKOPPYIIIUOHHOIO MOBEACHUS;

OK 07. CopnelicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH Cpejbl, pecypcocOepexeHuIo,
NPUMEHATh 3HaHUS 00 M3MEHEHUHU KJIMMaTa, MPUHIUIBI OCpPeKIUBOTO IPOU3BOJICTBA,
2 PEeKTUBHO TEHCTBOBATh B YPE3BBIYAHHBIX CUTYAIUSX;

OK 08. Hcnonws3oBath cpenactBa (U3MYECKON KyJIbTypbl [JIsi COXpPaHEHUS U
YKpPEIIJIEHUsI 3/10pOBbsl B Ipolecce MPOPECCHOHATBHON NEATEIbHOCTH U HOJJEpKaHUS
HEOOXOAMMOI0 YPOBHS (PU3NUYECKON MTOATOTOBIEHHOCTH;

OK 09. Tlonws3oBaTbes npodeccuoHaIbHON JOKyMEHTAIMel Ha rOCyIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.
(. 3.2 B pex. Ilpukaza Munnpocsemenns Poccun ot 01.09.2022 N 796)

I[IK 1.1. Tlombupate HaumboJiee ONTUMaJbHBIC PEIICHUS W3 CTPOUTEIBHBIX
KOHCTPYKITMI U MaTepHalioB, pa3padaThiBaTh Y3JIbl U JETATH KOHCTPYKTHBHBIX SJIEMEHTOB
31aHUN U COOPYKEHHM B COOTBETCTBUU C YCIOBHUIMH 3KCIUTyaTAllMM U HA3HAYCHUSAMMU;

I1IK 1.2. BbINOAHATH pacyeThl 1 KOHCTPYHUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKIIUH;

IIK 1.3. Pa3pabatbiBaTh apXUTEKTYPHO-CTPOUTEIIbHBIE YEPTEHKHU C MCIOJIb30BAHUEM
CPEeACTB aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS,

[IK 1.4. YuacTBOBaTh B pa3pabOTKe MPOEKTa MPOU3BOJCTBA PadOT C MPUMEHEHHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHIA.

3.4.2. BpINONHEHUE TEXHOJOTMYECKUX IMPOLECCOB HA OOBEKTE KAMUTAIbHOIO
CTPOUTENBCTBA!

[1IK 2.1. BbINOAHATH NOATOTOBUTENIbHBIE pa0OThl HA CTPOUTEIBLHOM IIJIOIIAJIKE;



[1K 2.2. BBINONHATh CTPOUTENBHO-MOHTAXHBIE, B TOM YUCIJIE€ OTJAEIOYHbIE pabOThl HA
00BEKTE KalUTAIBHOI'O CTPOUTEIBCTBA;

[IK 2.3. IIpoBoANTH ONEpPaTUBHBINA y4eT 0OBEMOB BHIOJHAEMBIX PaOOT U PACXO/I0B
MaTepUaIIbHBIX PECYPCOB;

[IK 2.4. Ocy1ecTBiasTh MEPOIPUATHUS 110 KOHTPOJIO KaueCTBA BBINOIHIEMBIX padboT
U PacxolyeMbIX MaTE€pUasoB;

3.4.3. OpraHun3anus AESTEIbHOCTH CTPYKTYPHBIX NOAPA3AECICHUN MPU BBITOJTHEHUN
CTPOUTEIBHO-MOHTAXXHBIX, B TOM YHCIJI€ OTAEJIOYHBIX PadOT, SKCIUTyaTallid, PEMOHTE U
PEKOHCTPYKIIMH 3JaHUN U COOPYKEHU:

IIK 3.1. OcymecTBisTh ONEpPaTUBHOE IJIAHUPOBAHUE JEATEIBHOCTH CTPYKTYPHBIX
nojipa3fieJieHuil MpU MPOBEACHUH CTPOUTEIBHO-MOHTAXKHBIX pPabOT, B TOM 4HCIE
OTJIEJIOYHBIX PabOT, TEKYIIETO PEMOHTA U PEKOHCTPYKIIMU CTPOUTENbHBIX 0OBEKTOB,

[IK 3.2. ObecneuuBarh pabOTy CTPYKTYPHBIX MOJApA3/IEIECHUN MpPU BbINOJHEHUU
IPOM3BOJICTBEHHBIX 33/1aY;

IIK 3.3. OGecrnieunBath BeJCHUE TEKYIIEH M HMCIOJHUTEIbHOW JOKYMEHTAIMH TIO0
BBITIOJIHSIEMBIM BUJIaM CTPOUTEIBHBIX paldoT;

IIK 3.4. KoHTponHMpoOBaTh U OLIEHUBATH AESITENBHOCTh CTPYKTYPHBIX MOAPA3ACICHUN;

IIK 3.5. Ob6ecneuynBath coONIOEHUE TPEOOBAHWU OXpaHbl TpyJa, OE30MaCHOCTU
KU3HEICATCIPHOCTH W 3alUTy OKPYKAloIIeld Cpeabl MPH BBIMOJIHEHUH CTPOUTEIBHO-
MOHT2XXHBIX, B TOM WYHCJE OTACIOYHBIX pPAa0OT, PEMOHTHBIX paboT u paboT Mo
PEKOHCTPYKIIMH U YKCIUTYaTaI[i CTPOUTEIHHBIX 0OBEKTOB.

3.4.4. Opranuzanus BUIOB pabOT TpH DKCIUTyaTalldd M  PEKOHCTPYKIUHU
CTPOUTEIIBHBIX 0OBEKTOB:

[IK 4.1. OpranuzoBbiBaTh pabOTy MO TEXHUYECKON OKCIUTyaTallud 3JaHUN U
COOPY>KEHHM;

IIK 4.2. BbINOJHIT, MEPONPHUATHS MO TEXHUYECKOW SKCITyaTallMd KOHCTPYKIUNA U
WHXEHEPHOTO 000PYI0BaHUS 3/1aHHM;

I[IK 4.3. IlpuaumaTe YydacTH€ B JAUArHOCTUKE TEXHUYECKOTO COCTOSHUS
KOHCTPYKTHUBHBIX 3JIEMEHTOB JKCIUIYaTUPYEMBIX 3JaHUWA, B TOM YHUCJIE OTAEIKH
BHYTPEHHUX M HAPYKHBIX MOBEPXHOCTEW KOHCTPYKTUBHBIX 3JIEMEHTOB IKCIUTyaTUPYEMBIX
3JIaHUH;

I[IK 4.4. OcymecTBiasiTb MEpPONPUSATHS MO OLEHKE TEXHUYECKOIO0 COCTOSIHUS H
PEKOHCTPYKIMH 31aHUN.



2. CrpykTypa M comepxaHme ob6umeobpasoBaTelIbHOM
OVICLIMTIIIMHEI
2.1. O6reM IOMUCLUMINIVHE M BHUIOB yd4eObHOM paboTs

Buj yue6Hoii padoThI O6veM B
Jacax

O0beM 00pa3oBaTeIbHOI MPOrPaAMMBbI JAUCIHILTHHBI 330

B T.4.

OCHOBHOE COIepPKAHHE 270

B T. U.:

TeopeTHYeCcKoe 00yueHue 104

NpaKTHYEeCKHe 3aHATHUS 162

CamocTosiTeIbHAsT padoTa 60

IIpomexyTounasi arrecTanus (IK3aMeH) 4




2.2. TemMaTuUeCKMUM IIJIaH M COJEpPXaHMUE IOUCLMUIIIIMHEI

HamMeHOBaHMe ComepxaHme ydebHOT'O MaTepmuajla (OCHOBHOE M O6reM | POopMHUPYyEMEI
pPasnmelioB n npocbeccmona.nbno opmeHTMposaHHoe) ’ .na6opa'rop1-me n JacoB e
TeM npakTHUYeCKMe BaHATHUS, IPUKIAAHOM MOIYJIbL KOMIIeTeHLM
n
1 2 3 4
OcHOBHOE conepxaHue
Pasgmen 1.
IlloeTOPEHNE
Kypca
MaTeMaTUKN 16
OCHOBHOM WIKOJIEI
Tema 1.1 Lenp u Coneprxanne ydeOHOT0 MaTepHasa
3a/1a4u MaTeMaTHKU
pr OCBOCHNH Ba3oBble 3HAHKSA U yMEHHS 110 MATEMATHKE B TPO(ECCHOHAIBHOM U B OBCEIHEBHOM >
CIeNHaIbHOCTH JIeSITeTbHOCTH.
[IpakTHyeckoe 3aHATHE
Tema 1.2 Yucna u Coneprxkanue y4eOHOro MaTepualia
BBIYUCIICHUS. JleiicTBUS Ha/l OJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U 2
Beipaxenus n JECSITUYHBIMU Ipo0siMuU. JIeficTBUS co cTeneHs MU, (JOPMYJIbI COKPAILIEHHOTO YMHO)KEHHUS. 0K-01. OK-
npeoOpa3oBaHUs !
CamocrosiTenpHas padoTra 2 02, OKO3,
Tewma 1.3. OK-04, OK-
05, OK-0¢6,
I'eomerpus Ha Bunel mnockux ¢uryp u ux miomass. [I[pakTuko-opueHTHPOBAaHHbBIE 33/]a4l B Kypce 2 OK-07 IK
MJIOCKOCTH I'COMETPHH Ha INIOCKOCTH
[IpakTuueckoe 3aHsiTHE
Tema 1.4 Copepxanue yueOHOro MaTepualia
[IpouieHTHBIE [IpocTeie npoLeHThI, pa3Hbie CrIOCOObI UX BblunciaeHus. CII0KHbIE TPOLICHTHI 2
BBIYUCIICHUS
[IpakTrueckoe 3aHsTHe
Tema 1.5 YpaBHenus Copnepanue yueOHOro Marepuana
JluneiiHble, KBaJpaTHbIC, APOOHO-TMHEHHBIC YPaBHEHUSI U HEPABEHCTBA 4

1 HCPABCHCTBA

HpaKTI/I‘-ICCKOC 3aHATUC




Tema 1.6 Cucremsl

Coneprkanne yueOHOro Marepuaia

YPaBHEHUU U CrniocoOblI perieHus CUCTeM JTHMHEHHBIX ypaBHeHuid. [lonsTus: matpuna 2x2 u 3x3, 6
HEPaBEHCTB onpenenuTenb Matpuiibl. Meton ["aycca. Cuctembl HeTMHEHHBIX ypaBHeHUH. CHUCTEMBbI OK-01, OK-03, OK04,
HEPABEHCTB OK-07
Tewma 1.7 Bxoanou Coneprxanne yueOHOro MaTepuasia
KOHTPOJIb 2
Boruncnenus u npeoOpa3oBaHus. YpaBHEHHUS U HEpaBeHCTBA. ['eoMeTpust Ha IUIOCKOCTH
KontponbHas pabota 2
Pasnea 2 Ilpsambie n
IVIOCKOCTH B
NPOCTPAHCTBE
14
Tema 2.1. OcHOBHBIE Coneprxanne ydeOHOro MaTepuasa
TTOHSATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, MJIOCKOCTh, MPOCTPAHCTBO). 2
CTEepEOMETPHH. OcHoBHbI€ akcuoMBbI cTepeomeTpui. [lepecekaromiuecs, napauieibHble U
Pacnonoxxenue CKpeluBaronecs npsimpie. [Ipu3Hak v CBOMCTBO CKPEIIMBAIOIIUXCS MPSIMbIX. OCHOBHBIE
MPSIMBIX U IPOCTPAHCTBEHHBIE (PUTYPBI.
MJI0CKOCTEM CamocTosTenbHas paboTta
Tema 2.2. Coneprxanne yuebHoro matepuana .Jlpaktudeckoe 3aHaTne
[TapannensHOCTH [Tapannensuble npsiMas u miockocts. Omnpenenenue. [Ipusnak. CBoiicTsa (¢ 2
MPSIMBIX, IPSAMOM U nokazatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipuznak. Cpoiictsa (c
IJIOCKOCTH, JI0Ka3aTeNbCcTBOM). TeTpasp u ero snemMeHTsl. [lapannenenurmnes 1 ero 3J1eMeHTHI.
IJIOCKOCTEH CpoiicTBa MpOTUBONOJIOKHBIX I'paHel U AuaroHasnei napamienenumnena. Ilocrpoenue
ceuenuil. Perienue 3agauy.
CamocTosiTebHas paGoTa 2
Tema 2.3. Copepxanue yuebHoro marepuana. [Ipaktudeckoe 3aHaTue
Ilepnenauxkynaprocts | [lepnennukynspHeie npsimeie. [lapamiensHbie npsMbie, NEPIEHIUKYISIPHBIE K MIIOCKOCTH. 2
MPSIMBIX, PSAMOU U [Ipu3Hak nepneHIuKyISIPHOCTH MPSAMOM U TuiockocTu. JlokazartenscTBo. [lepnenaukymsp
IJIOCKOCTH, 1 HaksoHHad. [lepnenaukynspHbie m1ockocTy. [Ipu3Hak nepneHuKyIsipHOCTH
IIJIOCKOCTEN ockocTed. JlokazaTesnbcTBo. PaccTosiHuS B IPOCTpaHCTBE
Tema 2.4. Teopema o Copnepkanue yueOHOro Marepuaa 4

Tpex
NePIIEeHANKYIIpax

TeopeMa O TpEX MEPICHAUKYJIApax. I[OKaBaTCJIBCTBO. Vron MCKAY HpHMOﬁ n
IJIOCKOCTBIO. YTOII MCKAY INIOCKOCTAMU




Tema 2.5.

[TapamiensHsle, Axkcuomsl crepeoMeTpui. IlepneHIuKynsapHOCTb NPSIMON U TUIOCKOCTH, NAapauIeIbHOCTh 2
NIEPIEHIUKYIISIPHBIE, JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX INIOCKOCTH, NEPIIEHIUKYJIIPHOCTD MJIOCKOCTEN
CKpEILMBAIOIIHECS CamocrosiTesibHast pabora 2
MIpsIMbIE
Tewma 2.6. Pemenue Coneprxanne yueOHOro maTepuasa
3anayd. [Ipsamele u Pacnonoxenue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [IepreH MKy IsapHOCTb U
IJIOCKOCTH B apauIeIbHOCTh NPSIMBIX U MJI0CKOCTe. CKpelrBaouuecs: IpsiMble
MIPOCTPAHCTBE KonTtposabHas padora 2
Pazpea 3.
Koopaunatsl u
BEKTOPbI 10
Tema 3.1 JlekapToBbI Coneprxanne ydeOHOT0o MaTepHasa
KOOpJMHATHI B
MPOCTPAHCTBE. JlexapToBbI KOOpIMHATHI B TpocTpaHcTBe. [IpocTeiinine 3aqaun B KOOpAMHATAX. 2
PaccTosHIE MEX Ty Paccrosinre Mexay AByMs TOUKaMH, KOOPIUHATHI CEPEANHbBI OTPE3Ka
JIBYMsI TOUKaMHU.
KoOpaHHATEI IIpakTyeckoe 3aHsATHE
CEpENHBI OTPE3
Tema 3.2 Bekropsl B Coneprxanue yuyeObHoro matepuana. [Ipaktudeckoe 3aHsATHE
MIPOCTPAHCTBE. YTOII BexTops! B npocTpanctBe. Cll0kKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
MEXK/y BEKTOpamu. yucno. Kommianapueie BekTopbl. CKaJIIpHOE TPOU3BEAEHUE BEKTOPOB. Paznoxxenue 2
CkansipHoe BEKTOpA 10 TPEM HEKOMIUIaHApHBIM BekTOopaM. KoopauHaTel BeKTOpa, CKalsipHOe
MIPOU3BE/ICHUE MIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKY BEKTOPAMH, YIOJl MEXAY MPAMON 1
BEKTOPOB IJIOCKOCTBIO, YTOJI MEK]TY INIOCKOCTSIMH. Y PaBHEHUE IJIOCKOCTH.
CamocrosiTesibHAs padoTa
2
Tema 3.3 [IpakTuko- IlpakTHYeckoe 3aHATHE
OpUEHTUPOBAHHBIE KoopaunatHas ninockocTs. BerunciaeHne paccTosSHUM U II0LIaiel Ha TNIOCKOCTH. 4
3aJ1a4M Ha KonnuecTBeHHBIE pacueThl

KOOPAMHATHOMU




IIJIOCKOCTH

Tema 3.4 Pemenue
3amad. KoopauHatel u

Copneprkanne yueOHOro Marepuaia

JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CiioxkeHue u

BEKTOPBI BBIYMTAHNUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciao. KoMIuiaHapHble BEKTOPBI.
CkansipHoe Ipou3BeieHNE BEKTOPOB. Pa3ioxeHne BeKTopa o TpeM HEKOMILJIaHAPHBIM
BekTopaM. [Ipocrenmme 3agaun B koopauHaTtax. KoopanHaTel BEKTOpa, pacCTOSHUE
MEXy TOUYKaMHU, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB B
KOOpJMHATAaX, YIOJl MEX/Iy BEKTOPaMH, YToJl MEX1y IpSIMOH U IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU
KonTtponbHas paboTa 2
Pa3nes 4. OcHoBbl TpUuronoMerpun. Tpuronomerpuueckue pyHKumnu 34
Tema 4.1 Coneprxkanne ydeOHOro MaTepuasa
Tpuronomerpuyeckue | Pagmannas mepa yria. [IoBopoT Toukn BOKpyT Havana koopauHat. Onpeenenne cCuayca,
byHKIIIN KOCHHYCa, TAHI€HCA U KOTAHT'€HCa. 3HAKU CUHYCa, KOCHUHYCA, TAHT'€HCA U KOTAaHT€HCca 0 4
MPOU3BOJIBHOTO yIJIa, YETBEPTIM. 3aBUCUMOCTh MEK/Iy CUHYCOM, KOCUHYCOM, TAHF€HCOM U KOTAaHT€HCOM OK-01, OK-02, OK03,
yrcaa. Pagunannas u OJTHOT'O M TOTO € yIjia OK-04, OK-05, OK-06,
rpagycHas Mepa yria [IpakTryeckoe 3aHsTHE 4 OK-07 IIK...
Tema 4.2 OcHOBHBIE Coneprxanne ydeOHOro MaTepuaa
TpUroHoMeTpuueckue | Tpuronomerpuyeckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHTEHC YIJIOB O U - (L. 2
ToXecTBa. POpMyJIbI DopMyJIbl IPUBEACHUS
MIPUBEACHUS
CamocrosiTebHast pa6ora 2
Tema 4.3 Cunyc, [IpakTuueckoe 3aHsTHe Coneprxkanne yueOHOTro MaTrepuana
KOCUHYC, TAaHT€HC Cymma 1 pazHocTh cuHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CHHYC M KOCUHYC TBOMHOTO
CYMMBI U pa3HOCTH yraa. @opMyIibl HOTOBUHHOTO yriia. [IpeobpazoBanusi CyMMbI TPUTOHOMETPHYECKHUX 4
nByX yrioB CUHyC U | (yHKIHI B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY. BhIpaykeHHE TPUTOHOMETPUICCKUX
KOCHHYC JIBOMHOTO (GyHKIUI yepe3 TaHreHC MOJOBUHHOTO apryMenTa. [IpeoOpa3oBaHus mpocTenmx
yraa. ®opmybl TPUTOHOMETPUUECKUX BBIPAKECHUN
MIOJIOBUHHOTO yTiia
Tema 4.4 Oynkuuu, Copepxanue yueOHOr0 MaTepuaa
UX CBOMCTBA. OO6nactp ornpeJiesieHUs] © MHOXKECTBO 3HaueHUH QyHkumid. YHETHOCTh, HEUETHOCTD, 2
CnocoOsl 3a1aHus nepuonuHocTh GyHKuMH. CrnocoObl 3a1aHus GyHKIUH
byHKIUH CamocrosiTesibHAas padoTa 2
Tema 4.5 Copepxanne yueOHOT0 MaTepuaa




Tpuronomerpuueckue
GbyHKIIUYU, HX
CBOWCTBA U IpauKu

OO6nacTp ornpenesieHUs] © MHOYKECTBO 3HAYEHUIM TPUTOHOMETPUUYECKUX (YHKLIUH.
YErHOCTh, HEYETHOCTD, MEPUOANYHOCTh TPUTOHOMETpUYECKHX (yHKIMH. CBOWCTBA U
rpaduku GYHKIHMH Y = COS X, Yy = sIin X, y = tg X, y = ctg X.

Tema 4.6 Coneprxanne ydeOHOro maTepuasa
[IpeobpazoBanue Cxartue U pacTspkeHHe TpauKoB TpUroHoMeTpudeckux Gpynkiuii. [Ipeobpazoanue
rpaduKoB rpadMKOB TPUTOHOMETPHUECKUX (DYHKIIHIA
TPUTOHOMETPHUYECKIX CamocrosiTesibHast pabora
byHKIUH
Tema 4.7 Onucanue IIpakTHyeckoe 3aHsTHE
MPOU3BOJICTBEHHBIX | Mcmosib30BaHHE CBOMCTB TPUTOHOMETPHUUECKUX (MYHKIMI B MPOpEeCCUOHANBHBIX 3a1adyax

IIPOLIECCOB C
MTOMOIIBIO T'pa(uKOB

byHKIMI
Tema 4.8 O6paTHbIe [Ipaktnueckoe 3ansatue  Copep:kaHue yueOHOro Marepuasna
TPUTOHOMETPUYECKHUE O6paTHble TpuroHoMerpuueckue ¢GyHkuu. Mx cBoiicTBa u rpaduku
GyHKITIH CamocTosTenbHas paboTta
Tema 4.9 [Ipaktnueckoe 3anstue  Cojaepxanue yaeOHOTO MaTepHaa
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YpaBHEHUs U TPUTOHOMETPUUYECKUX YPABHEHUH OCHOBHBIX THUIIOB: MPOCTEHIIINE TPUTOHOMETPUUYECKHE
HEpaBEHCTBA YPaBHEHMsI, CBOJAIIMECS K KBAJAPATHBIM, PELIaeéMble Pa3IoKEHUEM HAa MHOXKUTEIIH,

oaHopoaHskie. [IpocTeline TPUroHOMEeTpUYECKUE HEPABEHCTBA

CamocTosTenbHas paboTta

Tema 4.10 CuctemMbl
TPUTOHOMETPHUICCKUX
YpaBHEHUI

Copepxanue yueOHOro Marepuaiia

CucTeMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPaBHEHUN

IIpakTnyeckoe 3aHsATHE

Tema 4.11 Pemenue
3a71a4. OCHOBBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKIIUU

Copepxanue yueOHOro MaTepuaiia

[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. PellieHrne TpUuroHoMeTpuyecKux
ypaBHEHUI U HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BAHUEM CBONCTB (DYHKITHIA.

KounTposbHasa paboTa

Pazgea 5.
KoMmiekcHblie
YHucJaIa

Tema 5.1

Copepkanne yueOHOTO MaTepualia




Kommiiekcurlie umcia

IloHsaTHE KOMILIEKCHOTO YHCIa. COHpSI)KeHHble KOMIIJICKCHBIC YUCJId, MOAYJIb U apr'yMCHT

KOMILIEKCHOTO 4yrcia. PopMa 3armucu KOMIUIEKCHOTO YHcia (TeoMeTpuyecKas, 2
TPUTOHOMETpUYECKas, anredbpanyeckas). Apupmerndeckue JeUCTBUS C KOMIUIEKCHBIMU
YHCIaAMH
[TpakTHYECKOE 3aHSATHE 2
Tema 5.2 Coneprxkanue ydeOHOro MaTepuasa
[Ipumenenne BrinosiHeHUE pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX Yyncell. [Ipumepsl ncnonb3oBaHus
KOMIUIEKCHBIX YHCET KOMIUICKCHBIX YHCEI
CamocrosiTesnbHas paboTa 2
Tema 5.3 Coneprxkanne ydeOHOro MaTepuasa
[Ipumenenune KonrtpoJabsnasi pagora 2
KOMIUIEKCHBIX YHCET
Pasneua 6.
IIpousBoanasn
dyHkuun, ee 36
NpUMeHeHue
Tema 6.1 [lonarue Coneprxanne y4eOHOro MaTepuasa
IIPOU3BOIHOM. Ornpenenenre YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCO0B! ee 3amanus. CBOiCTBa
dopmyIibl ¥ IpaBHUIIa YHCIIOBBIX MOCTen0BaTeNbHOCTEH. OmpeneneHue npejena nocjieJoBaTeIbHOCTH. 2
muddepeHupoBaHus Brruucnenue npenenos nocienoBareabHocTel. [Ipeaen GpyHkimm Ha 6ECKOHEYHOCTH.
[Ipenen pyukmuu B Touke. [Ipupamenue aprymenta. [Ipupamenue byakuun. 3agauu,
MPUBOSIINE K MOHATHIO MPOU3BOAHOMN. Onipenenenre nporu3BOAHON. AJITOPUTM
OTBICKaHUs TPOU3BOTHOM
CamocTosTenbHas paboTta 2
Tema 6.2 Copepxanne yueOHOro Marepualia
[TpousBoHBIC Dopmynsl mubdepenunponanus. [Ipasuna nuddepenunpoBanus 2
CYMMBI, Pa3HOCTH [IpakTuueckoe 3anarue 4
MIPOU3BEACHUS,
JaCTHOT'O OK-01, OK-02,
Tema 6.3 [TpakTHYECKOE 3aHATHE Conepxkanue yuebHOro MaTepuana OK03, OK-04, OK-
IIpouzBosaHbIe Omnpenenenue cnoxHou GyHKIUU. [Ipor3BoaHAS TPUTOHOMETPUYECKUX (DYHKIIUH. 2 05, OK-06, OK-07
TPUTOHOMETPHUYECKHUX [IpousBoaHas CIOKHON HYHKITUH K.
(bYHKIMH.
IIpousBoHas

CJIO’)KHOM (PyHKITMH




Tema 6.4 [ousarue o

Cojneprkanne yueOHOro Marepuaia

HENPEPBIBHOCTH [Tonsarue HenpepriBHOM (pyHKIMU. CBOMCTBA HENIPEPHIBHOM (QyHKIMH. CBA3H MEXTY
¢ynkuuu. Meton HENPEPHIBHOCTHIO M TP PEepeHIMPYEMOCTHIO (DYHKIIMU B TOUKE. AJTOPUTM PELICHUS
UHTEPBAJIOB HEPABEHCTB METO/I0M UHTEPBAJIOB
CamocrosiTeibHasi padoTa
Tema 6.5 [IpakTHueckoe 3aHsITHE. Copepxxanue yueOHOro Marepuaia

I'eomerprueckuii u
(bU3NIEeCKUil CMBICI
IIPOU3BOTHOM

I'eomeTpruecKuii CMbICT MPOU3BOAHON (PYHKIIUH — YTIIOBOM KOI(M(GUIIMEHT KacaTeIbHOH K
rpaduky QyHKIMH B TOUKe. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIHHA. AITOPUTM
COCTaBJICHUS] YpaBHEHUsI KacaTesbHOM K rpaduky @yHkuuu y=f(x

Tema 6.6
dusnyeckuii CMBICH
IIPOU3BOJIHOM B

[Tpaktuueckoe 3ansitue.  ConeprkaHue yueOHOro MaTepuasa

Ouznyeckuil (MEXaHMYECKUIi) CMBICI IPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

npodeccuoHaIbHBIX CamocrosiTesibHast paboTa
3aj1auax
Tema 6.7 Coneprxanne ydeOHOro MaTepuaa
MOHOTOHHOCTB BospacTtanue u yObiBaHHE (YHKIIMH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (QYHKIUU
¢byskun. Touku 3HaKy IpOU3BOAHOM. [ToHATHE IPON3BOIHON BBICIIETO MOPSAJIKA, COOTBETCTBUE 3HAKA
AKCTpEeMyMa BTOPOM MPOU3BOJHOM BBITYKJIOCTU (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3aauu Ha
MaKCUMyM U MUHUMYM. [IOHSITHE aCUMNITOTHI, CIIOCOOBI UX OINpeAeiIeHUs. AJTOPUTM
rccaeaoBaHus (GYHKIIMH U IIOCTPOCHUSI €€ rpaduka ¢ MOMOIIbIO TPOou3BOAHON. [Ipo6HO-
nuHenHas QyHKIms
[TpakTHueckoe 3aHsTHE
Tema 6.8 Coneprxkanue y4eOHOro MaTepuasa
Uccnenosanue HccnenoBanmne QyHKIMM Ha MOHOTOHHOCTD U ITOCTPOECHUE I'PpaUKOB.
byHKIM 1 [IpakTuueckoe 3anarue
MIOCTPOCHHE
rpaguKoB
Tema 6.9 Copepxanue yueOHOro MaTepualia
Hauboneiiee u Haxosxnenne HanOoJbIIero 1 HAMMEHbBIIET0 3HaYeHNH (YHKLUH, TOCTpOeHHe IrpaduKOB
HauMEHbIIIEe MHOTOYJIEHOB C MCIIOJIb30BaHUEM alllapaTa MaTEMaTHYECKOI0 aHAIN3a
3HaueHUs! QYyHKIIUU CamocrosiTesibHAs padoTa
Tema 6.10
Haxoxnenune Haumenbliee u HanOoJbliee 3HaUCHHE (PYHKIMU
ONTUMAJILHOTO [IpakTnueckoe 3anaTue

pe3yJibTara C




IIOMOIIBIO

IIPOU3BOJIHOM B

IIPAKTUYECKUX
3aja4ax

Tewma 6.11 Pemenue
3agad. [IponsBoHas
¢byHKIMH, ee

Coneprxanne ydeOHOro maTepuasa

®opmynel 1 npaBuia quddepennunpoBanus. MccienoBanne GpyHKINA ¢ TOMOIIBIO
npon3BoHOoN. Hanbospiiee u HanMeHblee 3Ha4eHus] QyHKIIUU

TIpHMeHeHHe KouTposbHas padota 2
Pazpnen 7.
MHOrorpaHHMKH 1
TeJla BpallleHusl 40
Tema 7.1 Bepiunsi, Coneprxanne ydeOHOro MaTepuasa
pebpa, rpaHu [Tonstue MHOTOrpanHuka. Ero snemeHTsI: BepiinHbl, pedpa, rpanu. uaronans. CeueHue. 2
MHOTOTpaHHUKA Brimmykiibie 1 HEBBIMYKIJIBIE MHOTOIPAaHHUKH
OK-01, OK-02, OKO03,
CamocrostenbHas pabora 2 OK-04, OK-05, OK-06,
Tema 7.2 IIpuzma, ee Copepxanue yueOHOro Marepuasa SRS
COCTAaBIISIIOIIUE, [Tonstue npusmel. Ee ocHOBaHMs 1 00KOBbIE Tpanu. Beicota npusmel. [Ipsmas u 2
ceuenue. [Ipsamas u HaksjoHHas npusMa. [IpaBunbHast npusma. Ee ceuenne
MpaBUJIbHAS TPU3MBI [TpakTHueckoe 3aHsTHE 2
Tema 7.3 Coneprxanne ydeOHOro MaTepuasa
[Tapannenenunen, [Tapamnenenunen u ee sneMenThl. Ceuenue [apamnenenunen. Kyo. 2
ky0. Ceuenue kyo0a, CamocrosiTenpHas padora
napajuiesenumiena
Tema 7.4 Ilupamuna, Coneprxkanue y4eOHOro MaTepralia
€€ COCTaBJISIIOLINE, [Mupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunbHas nupamuaa. Y ceueHHas 2
ceuenue. [IpaBunbHas nupamuja
nupamMuja. [IpakTuueckoe 3anatue
YceuenHas nupamuaa 2
Tema 7.5 bokoBas u [IpakTrueckoe 3aHsTHE. Copepxanue yueOHOro MaTepuana 2
MOJIHAs! TIOBEPXHOCTh [Tnomraas OOKOBOW M MOTHOW MOBEPXHOCTHU MPU3MBI, MUPAMUIBI
MIPU3MBI, TUPAMUIBI CamocrosiTesibHAs padoTa 2
Tema 7.6 Cummerpus Copnepkanue yueOHOro Marepuana
B KyO0e, CuMMeTpHsi OTHOCUTETIFHO TOUKH, IPSIMOH, TIockocTu. CuMMeTpus B KyOe, 2
napajienenunese, napajuieJenumneae, npusmMe, nupamMmuie

MIpU3MEe, IMMUpaMuac




Tewma 7.7 IIpumepsl
CUMMETpUH B

CuMMeTpHs B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun
Tema 7.8 Copepkanne y4eOHOr0 MaTepualia
[IpaBuibHBIE [ToHsiTHe mpaBUILHOIO MHOrOrpaHHuka. CBoicTBa paBUJIbHBIX MHOTOI'PAaHHUKOB
MHOTI'OrpaHHUKH, UX
CBOICTBA

Tema 7.9 Hununap,
€r0 COCTaBJISIONIHE.
Ceuenue numuHIpa

Coneprxanne yueOHOro MaTepuasa

Hunuuap u ero snementsbl. CeyeHue MWIMHPA (MapauieIbHOe OCHOBAHUIO U OCH).
PasBeprka muimHIpa

[IpakTHueckoe 3aHsTHE

Tema 7.10 Konyc, ero
COCTaBJISIOLIHE.
CedeHue KoHyca

Konyc u ero anementsl. CeueHne koHyca (apajuieIbHOEe OCHOBAHHUIO U IPOXOsIee
yepe3 BepUINHY), KOHWYeCKue ceueHus. PazpepTka KoHyca

CamocrosiTesibHasi paboTa

Tema 7.11
VYcedeHHBl KOHYC.
CedeHune yCce4eHHOr o
KOHycCa

Copneprkanre yueOHOro Marepuaia

VYceuennsrnii konyc. Ero oopasyromias u Beicota. CedeHne yCeueHHOTo KOHyca

Tema 7.12 ap u
cdepa, UX ceueHus

ConepxaHue yueOHOT0O MaTepuana

[Tap u cdhepa. Bzanmuoe pacnonoxenue chepsl u mockoctr. CedeHue mapa, chepsl

Tema 7.13 IloasTHE
00 00BeMe Tena.
OrHomleHne 00EMOB
MOIOOHBIX TE

Copepxanuie yueOHOro Marepualia

[TonsTre 06 o6beme Tema. O0BeM KyOa U MPSAMOYTOIBHOTO Napauienenuneaa. Oobem
npu3Mbl ¥ mmHApa. OTHONICHHE 00bEMOB MOIOOHBIX Tel. ['eoMeTpUYeCK i CMBICI
oTpeneNuTeNs 3-ro nopsijiKa

HpaKTI/I‘leCKOG 3aHATUC

Tema 7.14 O0BeMBI U

Copepxanne yueOHOro Marepuasia

IJI0LAAH O06bembl nupamuibl U KoHyca. O6bem mapa. [11omaam noBepxHocTen Ten
MOBEPXHOCTEH TeN CamocTosiTesibHasi padoTa
Tema 7.15 Copnepkanue yueOHOro Marepuana
KomOunanuu KomOuHaimm reoMeTpu4eckux Tei

MHOT'OI'paHHUKOB U
TCJI BpAIlICHU A

HpaKTI/I‘leCKOC 3aHATUC

Tema 7.16
I'eomeTrpuueckue
KOMOMWHAIIUY HA

[IpakTHyeckoe 3aHsTHE. Conepxanue yueOHOro MaTepuasa

Hcnons3oBanue KOM6I/IHaI_II/II\/'I MHOT'OI'paHHUKOB U TCJI BpAllICHUA B
IIPAKTUKOOPUCHTUPOBAHHBIX 3a/la4ax

OK-01, OK-02,
OK03, OK-04, OK-

05, OK-06,
IK...

OK-07




IIPaKTHKE

Tema 7.17 Pemtenne

Copneprkanne yueOHOro Marepuaia

3azad. OOBeMbl U IIIOUIAIU TOBEPXHOCTH MHOI'OTPAHHUKOB U T€J BpAIlEHUs 2
MHoOrorpaHHuky u KonrponsHas padora
TeJa BpalleHUs
Pasnea 8.
IlepBooGpa3nasn
¢pyHkuum, ee 18
NpUMeHeHHe
Tema 8.1 Coneprxanne ydeOHOro MaTepuasa
[TepBooOpaznas 3ajaua 0 BOCCTAHOBJICHUH 3aKOHA JBHKEHUS 110 U3BECTHOM CKOopocTH. [ToHsTHE
¢ynkuuu. IlpaBmwia | uaTerpupoBanus. O3HaKOMIICHHE C TIOHSITHEM MHTETpalia ¥ MepBoo0Opa3Hoit st QyHKIMH 4
HAXO0XKJACHHUS y=f(x). Pemenue 3agauy Ha cBsI3b NEPBOOOPA3HOI U €€ MPONU3BOAHOM, BHIYMCIICHUE
epBOOOpa3HBIX nepBooOpazHoM s JaHHOM QyHKuK. Tadbauna Gopmyn A HaXOXKJIEHUS
nepBooOpasHbiX. M3ydyeHue mpasuiia BIYMCICHHSI IEPBOOOpa3HON
IIpakTnyeckoe 3aHsiTHE 2
Tema 8.2 ITnomans Coneprxkanne ydeOHOro MaTepuasa
KPUBOJIMHEWHON 3anayu, TpUBOASIINE K MOHITHIO ONPEAEICHHOT0 HHTErpaia — O BBIYUCICHUH TIIOMAIN 2
Tpaneuuu. Popmyiia | KpUBOJIMHEWHOM TpamemuH, O MepeMenieHud TOUKH. [IoHATHE onpeIeIéHHOTO HHTerpaa. OK-01, OK-02, OKO03,
Hprotona — I'eomeTrpuueckuit u puznyecKuii CMbICI onpeaeseHHoro uurerpaina. dopmyna OK-04, OK-05, OK-
JletiounIta Herorona— JleiiOHua 06, OK-07 IIK...
[IpakTrnueckoe 3aHsITHE 2
Tema 8.3 Coneprxkanue y4eOHOro MaTepuasa
Heonpenenennsiii u [ToHsATHE HEONIPEAEIEHHOIO HHTErpajia 2
ONpeCIICHHBIN
WUHTETrpaJibl CamocrosiTeibHAs padoTa 2
Tema 8.4 [lonste 06 Copepxanue yueOHOro MaTepualia
ONpPEICIICHHOM ['eomeTpryecKHii CMBICI ONPEEICHHOTO HHTErpasia 2
HHTErpajie Kak
101U
KPUBOJIMHEWHOU
Tpaneuuu
Tema 8.5 IIpakTuyeckoe 3aHsATHE
OnpeneneHHsIi I'eomerpuueckuii cMbich onpezeneHHoro uurerpana. @opmyna Hetorona - JleiiOnuma.
UHTErpal B )KU3HU Pemenue 3a1ay Ha MpUMEHEHUE UHTETPANA [T BEIYUCICHHS (PU3UIECKUX BEJTMYUH U 2

IJIOIIAIEN




Tema 8.6 Pemenune

Cojneprkanne yueOHOro Marepuaia

3a7ad4. IlepBooOpasnas ¢pyukumu. [IpaBuna HaxoxaeHus: nepBooOpasHbix. Ee mpumenenue 2
[lepBooOpaznas KonrponsHas padora
¢byHKIMH, ee
[IPUMEHEHHE
Pasnen 9. Crenenu u
kopHH. CTeneHHas
dyHKIUSA 20
Tema 9.1 Crenennas [Tpaktuueckoe 3ansitue. CojaepxaHue yueOHOTO MaTepHasa
(GbyHKIUS, €e CBOMCTB [TonsiTHE KOpHS N-OM CTENEHU U3 NEUCTBUTEIBHOrO yncia. OyHKuuu y = VX n nx 4
cBoricTBa 1 rpaduku. CBOICTBA KOPHS N-OW CTENEHU
Tema9.2 [Ipaktuueckoe 3anstue. CopepxaHue yaeOHOTO MaTepuanta
[Ipeo6pazoBanue [IpeoOpa3oBaHue HppallMOHAIBHBIX BbIPAXKEHHM 4
BBIPOKEHHUI C CamocrosTenpHas paboTa OK-01, OK-02, OKO03,
KOPHSIMH N-OH OK-04, OK-05, OK-07
CTETeHU
Tema 9.3 CoiicTBa [Ipaktuueckas padora. CoaepkaHue y4eOHOro MaTepuasa
CTETEeHHU C IlonsaTue crenenu ¢ J10OBIM pallMOHANBHBIM MOKa3aTeneM. CTeneHHble QyHKINU, UX 4
paloOHaIbHBIM U CBOIiCcTBa U rpaduku
NEUCTBUTEILHBIM
MOKa3aTeNsIMU
Tema 9.4 Pemienue [Tpaktrueckoe 3anstue. CoxaepxaHue yueOHOTO MaTrepuana
UppalMOHAbHBIX PaBHOCHIIBHOCTE MppaIlOHANBHBIX YPABHEHUN U HEPABEHCTB. METO/Ibl UX PEIICHHUS. 6
ypaBHEHUU U Pemnienme nppanroHalbHBIX ypaBHEHUN 1 HEPABEHCTB
HEPaBEHCTB CamocrosiTejibHasi paboTa
Tema 9.5 Crenenu u Copepxanne yueOHOro Marepualia
kopHu. Crenennas | OnpeneneHue creneHHol GyHKiuu. cnoib30BaHue ee CBOMCTB MPH PELICHUN YPaBHEHU I 2
byHKIUSA Y HEPAaBEHCTB
KonTtposnbHas pabora
Pasnea 10.
IlokazaTenbHast
dbyHkuus 12
Tema 10.1 Copepkanne yueOHOT0 MaTepualia
IlokazarenbHas CreneHp ¢ NpOU3BOJIBHBIM IEHCTBUTENBHBIM NOKa3areneM. OnpeesneHue noka3areabHou 2




byHKkuus, ee
CBOMCTBA

¢yHKIMH, ee cBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeIbHON (PYHKIINH.
Perienne nokaszarenbHbIX YpaBHEHUH (PYHKIIMOHATBHOTPAQUIECKUM METOAOM

Tema 10.2 Permrenne

[TpakTuueckoe 3aHsiTUE Conepxanue yueOHOro MaTepuasa

Pemrenne nokasarenbHbIX ypaBHEHUN METOIOM YPaBHUBAHUS [T0KA3aTEIIEH, METOOM

OK-01, OK-02, OKO03,
OK-04, OK-05, OK-07

[I0Ka3aTeIbHbIX
ypaBHEHH U BBEJICHHUS HOBOH IMEPEMEHHOM, (YHKINOHAIBHO-TpahuIeckuM MeToaoM. Pemenne 6
HEPABEHCTB II0KAa3aTeJIbHbIX HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 Cucremsl Coneprxanne ydeOHOro MaTepuasa
[I0Ka3aTeJIbHBIX Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN 2
YpaBHEHUU
Tema 10.4 Pemenue Coneprxanne ydeOHOro MaTepuaia
3a7ad4. Pemrenne nokasarenbHbIX ypaBHEHUI METOJIOM YPaBHUBAHUS ITOKA3aTeNIEH U METOJOM 2
[Toka3zaTenbHas BBEJCHUS HOBOM IepeMeHHON. Penienne nokazareabHbIX HEPABEHCTB
byHKIUS KonTponbHas pabora
Pazpen 11.
Jlorapugmbsl.
Jlorapumuyeckas 22
GyHkuus
Tewma 11.1 Jlorapudm Coneprxkanne y4eOHOro MaTepuasa
yucna. JlecaTnuHblii U Jlorapudm yucna. JlecaTHYHBINA U HATYPATIBHBIN JTOTapU(MBI, YUCIIO € 4
HaTypaJbHbBIN CamocrosTenbHas paboTta
Jorapu(mel, YUCIIO € OK-01, OK-02, OK-
Tema 11.2 CpoiicTBa [Tpaktnueckoe 3anstue. ConepkaHue yueOHOro MaTepuasa 03, OK-04, OK-05,
sorapu(mMoB. CoiictBa jorapudmon. Onepanus JorapuMUpOBaHHUSL. 2 OK-07 IIK
Oneparus
JorapupMUpOBaHUs
Tema 11.3 Copepxanne yueOHOr0 Marepuala
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 4
¢byHKLus, ee
CBOMCTBA
Tema 11.4 Pemenue JIpaktuueckoe 3anstue. CopeprkaHue yueOHOro Marepuana
sorapu(pMUIECKuX [Tonsarue norapudmudeckoro ypasHenus. Oneparys NOTeHIUPOBaHUs. TpH OCHOBHBIX
YPaBHEHUH U MeTO/Ia peleH s JJorapu(pMHUUECKUX ypaBHEHUN: PyHKIIMOHAIBHO-TpapUIecKuii, METOA 6
HEPABEHCTB MOTEHIIMPOBAHHUsI, METOJ1 BBEICHUSI HOBOM nepeMeHHOM. Jlorapupmuueckie HepaBeHCT

CaMocTosTenbHas pa60Ta




Tema 11.5 Cucremsl

[IpakTuueckoe 3aHsTHE. Conepxanue yueOHOro MaTepuaa

norapupMUIECKUX ANTOPUTM pelLIeHHs CUCTEMBI ypaBHEHHN. PaBHOCHIIBHOCTE JIorapu(Mu4eckux 2
YPaBHEHUH YPABHEHUN U HEPABEHCTB
CamocrosiTesibHAs paboTa
Tema 11.6
Jlorapugmsl B [Tpumenenwue norapudma. Jlorapudmudeckas cnupanb B npupoze. Ee maTemaTnueckue
IPUPOJIE ¥ TEXHHUKE CBOMCTB 2
[IpakTHueckoe 3aHsTHE
Tema 11.7 Pemenne Coneprxanne ydeOHOro MaTepuasa
3anad. Jlorapudmel. Jlorapudmuueckas pyHkius. Pemenne npocteimux JorapupmMrUuecKux ypaBHEHUI 2
Jlorapudmuueckas KonTponbHas pabora
byHKIMS
Paszpnen 12.
MHoxecTBa.
DJIeMEeHThI TEOPHH 8
rpagos
Tema 12.1 Coneprxkanne ydeOHOro MaTepuasa
MmuoxecTBa ITonsitue muoxectBa. [lomMHo)kecTBO. Oniepanyu ¢ MHOKECTBAMU 2
Tema 12.2 Onepaunu IIpakTHyeckoe 3aHsATHE
C MHOKECTBAMHU Onepanuu ¢ MHOKeCTBaMH. Pellienne IpUKIaHbIX 3a1a4 2 OK-01, OK-02, OK-
CamocTosiTesibHasi padboTa 03, OK-04, OK-05,
Tema 12.3 I'padbr Coneprxanne y4eOHOro MaTepualia OK-07 1IK...
[Tonsartue rpada. Ces3HbIH rpad, 1epeBo, NUKI rpad Ha MIOCKOCTH 2
[TpakTnueckas pabota
Tema 12.4 Pemenue Copepxanue yueOHOro MaTepuaiia
3ama4y. MHOXecCTBa, Onepanuu ¢ MHOXKecTBaMH. OnKcaHue pealbHbIX CUTYalUi ¢ TOMOIIBI0 MHOKECTB. 2
I'pader u ux [Ipumenenune rpadoB K peleHuto 3aaa4d
MIPUMEHEHHE KonTponbHas pabota
Pasnen 13.
JIEeMEHTBI
KOMOMHATOPHKH,
CTATHCTHKHU U
TeopHuu 16
BEPOATHOCTEM

Tema 13.1 OcHoBHEIE

Copepxanne yueOHOT0 MaTepualia




MOHATHUS
KOMOWHATOPUKH

[IepectanoBKH, pa3MelIEHUs, COYETAHUS.

Tema 13.2 CoOriTHE,
BEPOSITHOCTh

Coneprxanne ydeOHOro maTepuasa

CoBMecTHBIE U HECOBMECTHBIE COOBITH. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA.

coObITHs. CrioskeHue VYcioBHas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMbIE COOBITHS. TeopeMbl 0 BEpOSTHOCTU 4
U YMHOXXEHHE IPOM3BEACHUS COOBITHH.
BEPOSITHOCTEH CamocTosiTenpHas padoTa OK-01, OK-02, OK-03,
Tema 13.3 IpakTHYECKOE 3aHATHE 2 OK-04, OK-05, OK-07
BepositHOCTS B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTHCTHYECKOE HK...
npodeccuoHaIbHBIX onpezeneHne BeposiTHOCTU. O1ieHKa BEpOSTHOCTH COOBITUS
3a/1a4ax
Tema 13.4 Coneprxanne ydeOHOro MaTepuaa
JluckperHas Bunp! cnyuaiineix BenmnunH. OnipeesieHne TUCKPETHON CITy4ailHOM BEJIMYMHBL. 3aKOH
Clly4yaiiHasl BEJINYMHA, pacupeneneHns TMCKPETHON CIIy4yalHOM BEJIMYHHBI. Ee 4ncIoBble XapaKTEPUCTUKH 2
3aKOH ee Kom6unupoBanHoe 3aHstue
pacupeneneHus
Tema 13.5 3amaun Coneprxkanne ydeOHOro MaTepuasa
MaTeMaTHYEeCKON Bapuanuonnsiii paa. [Tonuron yactot u ructorpamma. CTaTUCTHYECKUE XaPAKTEPUCTUKHU 2
CTaTUCTUKH psiga HaOMI0IaeMbIX JaHHBIX
CamocTosiTesibHasi padboTa
Tema 13.6 IIpakTnyeckoe 3ansiTHe
Cocrasiienue TabauIL [lepBuunas 06paboTKa CTaTUCTUYECKUX NaHHBIX. ['paduueckoe Ux mpeacTaBieHue.
U JMarpaMm Ha HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX TaHHBIX 2
MpaKTHUKE
Tema 13.7 Pemienue Coneprxanne y4eOHOro MaTepuasa
3a/1a4. DJIE€MEHThI DnemMeHTbl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITUSA. CIOKEHUE U YMHOXKEHUE
KOMOWHATOPHKH, BEPOSITHOCTEH 2
CTaTUCTUKU U TEOPUHU KonTponbHas padora
BEPOSITHOCTEMN
Pasnea 14.
YpaBHeHus u 16

HepaBEeHCTBa




Tema 14.1 Copepxanne y4eOHOro MaTepuaa
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD YpaBHEHU U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI
yYpaBHEHUH U PaBHOCHIIBHBIX TIEpEeX0/laX B YPaBHEHUAX U HepaBeHCTBaX. OOIIMe METO bl PEIICHUs 4
HepaBeHCTB. O0mue YpaBHEHHIA: IEPEX0 OT paBeHCTBA PYHKUUH K PaBEHCTBY apryMEHTOB JJIsl MOHOTOHHBIX
METObI PEIICHUS (GyHKIUH, METOI pa3IoKEHUS Ha MHOXKHTEITH, METO]T BBEJICHUS HOBOH MEpEMEHHOM, OK-01, OK-02, OK-03,
(GYHKIMOHATBHO-TPAPUUECKII METOT OK-04, OK-05, OK-07
CamocrosiTesibHasi pabora IK...
Tema 14.2 [Tpaktuueckoe 3ansitue.  ConeprkaHue yueOHOro mMaTepuaia
I'paduueckuii meTosq OOm1re MeTo bl PEIICHUST HEPABEHCTB: TIEPeX0/1 OT CpaBHEHHS 3HAYCHUN (PYHKINH K
pelleHns ypaBHEHUH, CPaBHEHMIO 3HAYEHU apTryMEHTOB /11 MOHOTOHHBIX (DYHKIIMH, METO/I HHTEPBAJIOB, 2
HEPAaBEHCTB ¢dbyHKIIMOHANBHO-Tpaduueckuil MeTo. I'papuuecknii MeTo1 pelieHusl ypaBHEHUH U
HEPABEHCTB
Tema 14.3 Coneprxanne yaeOHOro MaTepuaa
VYpaBHEeHHUS 1 Omnpenenenne Moy PackpsiTre Moays o onpeaeneHuro. [Ipocreiinme ypaBHeHUS 1 2
HEpaBEHCTBA C HepaBeHCTBa ¢ MoayJseM. [IpruMeHeHne paBHOCUIIBHBIX MIEPEX00B B ONPEEIEHHBIX THITaX 2
MOJIyJIEM YpaBHEHUU U HEPABEHCTB C MOJYJIEM
CamocrosiTesbHasi paboTa
Tema 14.4 Coneprxkanne ydeOHOro MaTepuasa
YpaBHeHus u 3HAaKOMCTBO ¢ napaMmeTpoM. [Ipocreiiire ypaBHEHNSI 1 HEPABEHCTBA C MMApaMETPOM 4
HEPaBEHCTBA C
rapameTpamu
Tema 14.5 IIpakTHYecKoe 3aHsITHE)
CocraBnenue u PenieHne TeKCTOBBIX 3a/1a4 IPOPECCUOHATBHOIO COIEPHKAHMSI 2
peuieHue CamocrosiTesibHAs padoTa 2
npodeccuoHaIbHBIX
3a/1a4 C IOMOILBIO
ypaBHEHUU
Tema 14.6 Pemenue Copepxanue yueOHOro MaTepualia
3a1a4. YpaBHEHUS U OO01ue MeToIbl pelIeHusl ypaBHEHUH. YpaBHEHHUS M HEPABEHCTBA C MOYJIEM U C 2
HEpaBEHCTBA napameTpamu
[IpakTHueckoe 3aHATHE
IIpome:xxyTounasi arrectanus (JK3amMeH) 4
Bceero: 330




3. YCJOBHSA PEAJIN3AIIMU YYEFHOHR
JUCIUITJINHBI
3.1 MarepualibHO-TEXHUUYECKOE OOecrneueHue
Jis peanuzanuu yaeOHON JUCIHUILTIHBI UMEETCs] KaOWHEeT
«MaremaTuku», BKOTOPOM oOecrieueH cBoOO HbIN JocTyn B UHTEpHET.
Kabunet ynoBneTBopsieT BceM TpeboBanusiM CaHUTAPHO- SMTHIEMHUOIOTHUECKUX IPABUIT U
HopmaTuBoB ( CanlluH 2.4.2. Ne178-02).
— TI0 KOJIMYECTBY O0YYarOIINXCS;
— pabouee MeCTO MPEIoiaBaTes;
KOMIUIEKT yueOHO-HarBsIIHBIX O00py10BaHNe y4eOHOT0 KaOMHeTa:
— MOCaJoYHbIE MecTa MOCOOMH 1Mo aucuMInInHe. TexHruyecKkue
cpeacTBa o0y4yeHus:
— KOMITBIOTEP C JIUIIEH3UOHHBIM MTPOTPAMMHBIM O0yUYECHHEM;
-MyJIbTUMEIUA-TIPOCKTOP

3.2 UudopmManuoHHoe obecrieyeHHe 00ydeHH st

OCHOBHBIC HCTOYHUKHU
1. boromonos H. B. Marematuka: Yue6roe nmocobue mis ccy3os ,/H. B. boromoros,
I1.1. Camoitnienko . - 5 - € uzmanue , crepeotuninoe . - M.: JIpoda 2022.- 395 c.
2. AunreOpa u Havana aHanm3a: Y4ueOHnuk st 10-11 kimaccoB 00pa3oBaTebHBIX YUPEKACHUAN
JUILA. Amamos, F0.M. Konsirun, FO.B. u np.- u3ganue - Mullpocsemenue, 2020. - 464 c.
3. Teomerpus. 10-11 kmaccel: YueOHUK 711 00pa30BaTEIbHBIX YUPESKICHUN 0a30BBIN 1
npodmnpHEI ypoBHH./TTox penakiuert Atanacsaall.C._MIIpocsemenne, 2019.-255 c.

4 Mypasun I' K Anre6pa u Hauana ananuza: YueOnuk mist 10-11 ximaccoB oOpa3zoBaTeabHbIX
yupexaeHuii- M.: JIpoga 2019.- 285 c.

5.bammakoB M U Anrebpa u Havana ananusa,l eomerpus YueOnuk 10-11xm. -2020r

JlommonHUTENbHBIE HCTOYHUKHT
1. boromonos H. B. I[IpakTudeckue 3aHsITHS IO MaTeMaTUKe: Y4eOHOe TTocoOue ais
ccy3oB./H.B. boromonos. - 4 - e u3ganue, ctepeoTurHoe. - M.: Briciias mkosna,
1997 .-495 ¢
2. boromonor H. B. COOpHHK IMIaKTHYECKUX 3aJaHUi 110 MaTeMaTHKe. : Y4eOHoe
nocobue s ccy3oB ,/H. B. boromosos, JI.IO. Cepruenko. - 2-
n3nanue,crepeotunHoe.-M.: JIpoda, 2006.-236 c.
3. boromonos H. B. CoopHuK 3a1au o mareMatuke : YuebHoe mocodue st ccy3o./H.B.
boromornos. - 4 - e u3ganue, crepeotunHoe. - M.:, Ipoda, 2006.-204 c.
HopMmaTuBHBIE TPAaBOBBIE AKTHI
1. OO0 oGpa3zoBanuu B Poccuiickoii @eneparnun. OenepaibHbIN 3aKOH
Poccuiickoit @enepanun ot 29 nexadps 2012 r.Ne273-D3
2. ®denepanbHBINA TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPEIHETO



(momHOTO)0OMIETO 0OpazoBanus . Y1B.IIpukazomMunoOpHayku Poccu ot 17 mast 2012 r.
Ne 413
[Tpuka3 Muno6puayku Poccu 0129 nekadpst 2014 r. Ne 1645 «O BHeceHHH U3MEHEHUH B
npuka3z MunuctepcTBa oOpasoBanus U Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 1.
Ne 413 «O06 yrBepxkaeHnn (enepaabHOro 3aK0Ha»
roCyJapCTBEHHOTO  00pa30oBaTeIbHOTO  CTaHaapTa  cpeaHero  (MOJIHOTO)  OOIIero

00pa3oBaHMSI.

PexomeHmanuu 1Mo oOpraHu3alMy IOJyYeHHs cpenHero oOmiero oOpa3oBaHUs Ipeeniax
OCBOCHHSI 00pa30BaTENIbHBIX MPOrpaMM CpeaHel MpodecCHOHATBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00Imero o0pa3oBaHUsi y4eToM TpeOoBaHMM (eAepaTbHBIX TOCYIapPCTBECHHBIX
o0pazoBaTeNbHBI, CTAaHAAPTOB W TOJIy4aeMOW MpopecCHu WM CHEeNUATBHOCTH CpeaHen
npogeCCHOHAIBHOTO 00pa3oBaHusi (MUChMO JlemapTameHTa TOCyJAapCTBEHHO) TOJUTHUKH B
chepe moaroroBku padounx kaapoB u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-

250).

HNHTepHe r-pecypcesl

1.

http://school-collection.edu.ru- Dnexkrponusiii yueOuuK «MartemaTrka B mkoie, XXI

BEKY.
http://fcior.edu.ru- uadopManmoOHHbIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATEPUAIIBI.
www.school-collection.edu.ru- Equnas komnexiwn [{udpoBsix 00pa3oBaTebHBIX

pecypcoB

4. www.http://videouroki.net- OdunnanbHbIi CaliT ypOKOB MaTEMaTHKH



4. KOHTPOJIb 1 OLIIEHKA PE3YJBTATOB OCBOEHHUSA YUYEBHOM
JANCHUIIJINHBI
Conep:xanue Pe3yabTaThl 06y4eHust

00y4eHus (ocBOCHHBIC OCHOBHBbIE | DOPMBI M METOABI KOHTPOJIA U

BHM/bI 1eITEIbHOCTH | OLEHKH Pe3yJibTATOB 00yYeHUs

CTY/ICHTOB)
1 3
BBenenue

- 03HAKOMJIICHHE C POJIBIO
MAaTEMATUKU B HayKe, TECXHUKE,
9KOHOMHKE, HH(OPMAITOHHBIX
TEXHOJIOTUAX U HpaKTH‘IeCKOﬁ
JIeITEIbHOCTH;

- O03HAKOMIJICHUE C ICIIMU
" 3ala4yaMiu PISyLIeHI/IH
MAaTEMATUKHU HpI/I OCBOCHHUHN
cnenuanbsHoctei CIIO.

PazBuTHe NOHATHUA O
gucgae

- BBITTOJTHCHUE
apudmeTndyeckux IeHcTBHUIA Hal
YHUCJIAMH, COYETAs YCTHBIC U
MUCHbMCHHBIC TTPHEMBI;

- Hax0XJeHHE
NpUOIIKCHHBIX 3HAYCHUH
BEIIMYHH U MOTPEIIHOCTEN
BBIYHCJICHUI;

Tekymuii KOHTPOJIb:
- OILI€HKA BBIITOJIHEHN S ITHCBMEHHBIX
CaMOCTOSITEIIBHBIX PadoT;
- OLIEHKa OTBETOB IIPY YCTHOM
(pOHTATEHOM M UHIUBUAYaJIBHOM OIIPOCE:
- OIICHKA BEHIITOJHEHHUS TECTOBBIX
CaMOCTOSITEIIbHBIX PadoT;
- OIICHKA BBHIITOJHEHHUS
WH/IUBUTyaTbHBIX 3aJaHUi;
- OIICHKA BBHIITOHEHNS BHEAY TUTOPHOM
CaMOCTOSITEIbHOM paboThI:

KopHu, crenenu,
Jorapu@mspl

- 03HAKOMIICHHUE C
TIOHATHEM KOPHSI N-11 CTETIeHN,
CBOMCTBaMH PaJIMKAIIOB H C
MIpaBUJIaMH CPaBHEHUS KOPHEH;
(hopMyIHpOBaHAE OIPENEICHUS
KOpHS ¥ CBOMCTB KOpPHEH,
BBIUHMCIICHHE KOPHEH;
-TipeoOpa3oBaHUE YUCIOBBIX U
OYKBEHHBIX BBIpaKCHHH,
COJepIKAIINX PaIUKAIIBL;
-pelIeHre UppalHOHaTBHBIX
YpaBHEHHII;
-03HAKOMJICHHE C TIOHATHEM
CTETICHH C ICHCTBUTEIBHBIM
MoKa3aTeleM;
-HaXOKJCHUE 3HAUCHUS
CTEIEHHU:
-TiepeBoJ1 KOpHs N-H cTeneHu

Texymuii KOHTPOJIB.

- -OIICHKA BBIITOTHEHUS MUCHMEHHBIX

CaMOCTOSITEIIBHBIX PadoT;

- -OIICHKA OTBETOB IIPH YCTHOM

(hpOHTATEHOM M HHANBUIYaJIBHOM OIPOCe,
-OIICHKA BBIITOJTHECHUS 3aJaHUI
KOHTPOJIbHOM paboThl «CTeTIeH! U
KOPHWU»;

- OLeHKa BbINOJIHEHWA TeCTOBbIX

CaMOCTOATENbHbIX PaboT:

OUEeHKa BbINOJHEHWA UHAMUBUAYANIbHBIX

33/laHuUN:

OUEHKa  BbINOJIHEHMA BHEAYAUTOPHOM

camocToaTeNbHoM paboTbi:

MpomeXKyToyHan aTrectauma:




B
CTEIEHb C IPOOHBIM
MOKa3aTeNneM U Ha000pOoT:

MpoBepOYHO-OLEHOYHAA paboTa

-(hopMyIMpOBaHUE CBOWUCTB
CTCTICHH, BBIYUCIICHHE
CTeIMeHeH ¢ palroHaIbHBIM
IIOKa3aTesieM, CpaBHEHHE
CTETeHEH;
-TipeoOpa3oBaHUE YUCIOBBIX U
OYKBEHHBIX BBIPaXKCHH,
COJIeprKallluX CTETICHH,
MIPUMEHSS

CgoiicTBa:

-peleHne oKa3aTeIbHbIX
YpaBHEHMUI];

-BBIIIOJIHCHHUEC
npeoOpa3oBaHUN
BBIPaXCHUH, IPUMEHSS
(hopMyITBI, CBSI3aHHBIE CO
CBOMCTBaMH CTETIEHEH U
JorapudMos;
-ompeiesieHue 00JIacTH
JIOTTYCTUMBIX 3HaYEHUH
norapu(GpMUIecKOro
BBIPAKCHUS;

-petieHue JorapupMUIecKuX
ypaBHEHHI.

MpAamble U NAOCKOCTU B
NpPOCTPaHCTBE

- popmynnpoBaHme

CBOWMCTB NapannenbHbIX 1
nepneHguKyNapHbIX

JNINHENHBIX Yrnos:

NPAMbIMW, NPAMON U

Ha MmoAaenax;
CBOMCTB pacnonoxeHunAa
peweHnn 3aaa4;

nepneHguKynapos 1
HaKAOHHbIX K NJI0CKOCTH,
NPAMbIX, NAapannenbHbix
NNIOCKOCTEN, YII0B MeXKay
NPAMON M NNOCKOCTbIO,

OHpE,ﬂ,EﬂEHMﬁ.I‘IpM3HaKOB n

I'IﬂOCKOCTeﬁ, ABYrpaHHbIX N
- NOCTPOEHUE YrnoB mexay

NNTOCKOCTbIO, NZTOCKOCTAMU MO
OMNnNCaHWUo, pacno3HaBaHMeE UX

- IPpUMeHeHne Npn3HakoB n
NPAMbBIX U NA0OCKOCTEN npu

- n306paxkeHnsa Ha PUCYHKax

obocHoBaHue I'IOCTpOGHMVI.

TeKyLw Mt KOHTPO/Ib:
OLEHKa BbIMOJIHEHWNA MUCbMEHHbIX
CaMoCTOATEe/IbHbIX PaboT:

OLEHKa OTBETOB NPW YCTHOM PPOHTaSIbHOM
M MMAUBUAYANbHOM OMNpOCe:

- OUEHKa  BbIMNOJHEHUA  3a4aHUM

KOHTPO/bHOM pabotbl  «[Mpamble ©

NIOCKOCTM B NPOCTPAHCTBE»:

- OUEHKa  BbINOJIHEHHUA

CaMoCTOATE/IbHbIX PaboT:

TEeCTOBbIX

OLEeHKa BbINOJIHEHUA
MHAMBUAYANbHbIX 3a4aHUIA:
OLEeHKa BbINO/MIHEHUA BHeayaUTOPHOMN
camocToATeIbHOMN paboThl;

MpomeXKyToyHaa aTtrecrauma:




-pelleHve 3aga4 Ha
BbIYNCAEHME FEOMETPUYECKMX
BE/INYMH;

- onpegeneHue n BbluncneHme
PaccTOAHMMN B NPOCTPAHCTBE;

- NMPOBEPOYHO-OLEHOYHAA paboTa

-npumeHeHne dopmyn n
Teopem nAaHUMeTpun ana
pelleHuns 3aaay;
-NpUMeHeHNe Teopun ana

BbIYMCIEHUN;

060CHOBAHMA NOCTPOEHUI U

Koopaunatsl
BEKTOPHI

-U3y4EHHE JIEKAPTOBOU
CUCTEMbI KOOPAMHAT B

NPOCTPaHCTBE;

- NOCTpPOeHME  TOUKM il
3aJaHHbIM KOOpPAMHATaM;
-HaxoXaeHune

KOOPAMHATTOYKM. YPAaBHEHUS
OKPYKHOCTU:

BBIYMCJICHUE PACCTOSAHHA
MEXy TOUKAMH;
-U3yYCHHUE CBOWCTB
BEKTOPHbIX BENWUYMH, MpPaBua
Pa3fioXKeHUs  BEKTOPOB
TPEXMEPHOM MPOCTPAHCTBE. ;
NPaBWA HaXOXAEeHMA
KoopAnHaT BEKTOpaA

B MPOCTPaHCTBE,
npaBun AeNCcTBUN C
BEKTOPAMMU, 3a4aHHbIMMU
KoopAnHATaMM.
- U3yYeHMe CKaNAPHOro
npou3BeeHNA BEKTOPOB
- NPUMEHEHWNE TEOPUUN NpPU
peleHnmn 33434 Ha feincTema
C BEKTOPaAMM, Ha NPUMEHEHUe
BEKTOPOB A5 BbI4UCAEHMUSA
BE/IMYUH YINOB U PACCTOAHUM

TeKyLw Mt KOHTPOANb:

OueHKa BbINOJIHEHUA
NMUCbMEHHbIX
pabor;

- OLLeHKa OTBETOB MPU YCTHOM

$pPOHTaNBHOM MHAMBUAYA/IBHOM ONPOCE:

- OLeHKa BbIMNOJIHEHMA TeCTOBbIX

CcamocCToATeNbHbIX paborT:

CaMOCTOATENIbHbIX

OueHKa BbINO/IHEHWUA
WMHOMBUAYANbHbIX 334aHWNI:
- OueHKa BbINOSHEHUA
BHeayauMTOpHOI caMoCTOATENbHOM
paboTbl:

MpomexKyTouHaA aTrecraumnsa

-NpoBepoYHO-OLLeHOYHan paborTa.

OcHoBbI TPUroHomeTpun

- n3yyeHune pagMaHHoro
MeToAa  W3MepeHua  yIioB
BpalleHMa U UX CBA3U C
rpagycHoi mepoi,

- nsobpaxkeHne yrnos
BPALLEHMA HA OKPYKHOCTU
COOTHOLLEHME BENYUHDI yraa €
€ro pacnosioXKeHmem

- dopmynnposaHue

TeKyLWwmii KOHTPONDb:

- OUEHKa BbIMNOJAHEHUA MUCbMEHHbIX
camocTonTe/IbHbIX paboT

- OUeHKa OTBETOB MNpU  YCTHOM
$poHTAaNbHOM M MHAMBMAYANbHOM
onpoce

- OUEHKa  BbIMNOJHEHWA  33a4aHUM
KOHTPONbHOM paboTbl «OCHOBbI
TPUFOHOMETPUNY




onpeaeneHumn
TPUrOHOMETPUYECKUX YHKL MM
ONA yrnoB nNoBOpOTa W Ans
OCTPbIX Yr108 NPSAMOYFO/IbHOMO
TPeyronbHMKa,

- MNPUMEHEHME  OCHOBHbIX
TPUFOHOMETPUYECKMX TOKAECTB
ONA  BbIYUC/IEHUA  3HAYEHWM
TPUFOHOMETPUYECKUX bYHKL MM
Mo OAHOM U3 HKX,

- U3y4yeHMe OCHOBHbIX dopmyn

TPUFrOHOMETPUM: dopmyn
CNIOXKEH U, yABOEHUA,
npeobpasoBaHuA CYyMMb!
TPUroHoMeS5Tpu4ecKkunx

bYHKUMA B npousBedeHne WU
HAaobopoT, NPUMEHEHUE 3TUX
dopmyn  npu  BbIMMCAEHUU
3HaYeHuA

TPUroHomeTpmnyeckoro
Bblpa*XeHunA 1 ynpoweHuu ero ,
- O3HaKoOM/1EHUE co

CBOMCTBAMW CUMMETPUN TOYEK
Ha eAWHWYHOW OKPYKHOCTU U
NpMMeHeHMe UuX A1S BblBOAA
dopmyn npuseseHus,

- peweHue no popmynam 1 Mo
TPUTOHOMETPUYECKOMY  Kpyry

NpPOCTENLLNX
TPUTOHOMETPUYECKMX
YPaBHEHU,

- NPUMEHEeHUe 0bLLMX MEeTOL0B
pelweHuns
ypaBHeHui(npuseaeHme K
NMHeNHOMY, KBagpaTHOMY,
meToz, pa3fNoXKeHUs Ha
MHOXUTENN, 3aMeHbl
nepemMeHHoOn) npu peleHum
TPUTOHOMETPUYECKNX
YpaBHEHUM

- HaHeceHue peLleHuni
NPOCTENLLNX
TPUTOHOMETPUYECKNX
YPaBHEHUN Ha  eAUMHUYHYIO
OKPYHOCTD,

- O3HaKOMJIEHME C MOHATUEM
0bpaTHbIX

TPUTOHOMETPUYECKUX DYHKLMUN,
- M3y4eHWe  onpeaeneHuin
apKcuHyca, APKKOCKHYCa,
apKTaHreHca ymcna,
nsobparkeHue nx Ha

- OLeHKa BbINONHEHUA TeCTOBbIX
CamocToATeNbHbIX paborT,

-OUueHKa BblINO/IHEHNA UHAUBUAYANTbHbIX
33/laHunn,

- OUEHKAa BbIMOJIHEHUA BHeEayaAUTOPHOM
CaMoCTOATE/IbHOM PaboTbl.

MpomexKyTouHaa aTrecraums:
- NpoBepoYHO-oOLEeHoYHan paboTa




eANHNYHOM OKPYXHOCTH,
NPMMEHEHNE nNpU  pPeLleHUn
TPUTOHOMETPUYECKUX
YPaBHEHUA.

MHororpaHHUKU n
Kpyrabie Tena

- OMMUCaHUE N XapPaKTEPUCTUKK
pa3IMYHbIX BUA0B
MHOFOrpaHHMKOB, UX 3/1EMEHTOB U
CBOICTB;

- n306pakeHne MHOrorpaHHUKOB:
-BblYMC/IEHME IMHENHbIX
3/1eMEeHTOB U YI/10B B
NPOCTPaHCTBEHHbIX
KOHQUrypaLumax;

- NOCTPOEHME NPOCTENLLINX

ceyeHui Kyba, npusmsl,
nMpammapl:

- 03HAaKOM/IEHWE C BUAAMMU Ten
BpaLLeHuna, dopmyInpoBaHue mx
onpeaeneHuit u CBOICTB;
-n3o0bparkeHne Ten BpaLeHuns, nx
pa3BePTOK, CeYEeHU;

- peleHue 3a4a4 Ha NOCTPoeHne
CEYEHUI, Ha BblYUC/IEHNE OVH,
paccToAHUM, naowaaen;

- NpMBeAeHne A0Ka3aTeNbHbIX
paccyKAeHUN NpU pelleHnm 3aay;
- n306parkeHne MHOrorpaHHMKOB U
KPYrAblX TeN. BbIMONHEHME PUCYHKA
Mo yCNOBWIO 3a4a4u;
-O3HaKOM/JIeHMEe C  MNOHATUAMMU
naowanm NoBepxHocTn n 06bema;
-peweHne 3agady Ha BblYUCAEHUE
naowaaen noBepxXHOCTeM 7
06bEMOB reoMeTPUYECKUX TeN.

TeKyWMNKOHTPOb:

- OueHKa BbIMOHEHMA MUCbMEHHbIX
CamocCToATE/IbHbIX paboT;

- OLLeHKa OTBETOB NPU YCTHOM
dpPOHTaNbHOM Y MHANBUAYANBHOM
onpoce;

- OLLeHKa BbINONHEHMA 3a4aHNN
KOHTPO/IbHbIX paboT «lMnowazam
NoBepXHOCTEN U 06beMbI
reoMeTPUYECKUX TENY;

- OLLeHKa BbINO/IHEHUSA TECTOBbIX
camocToATeNbHbIX paborT:

- OLLeHKa BbINOMIHEH WA
WHAMBUAYANbHbIX 3aaHMWIA: OLEHKa
BbINOJIHEHUA

BHEAyANTOPHOMN CAMOCTOATEIbHOM
paboTbl;

MpomeikyTouHan aTTecTauma:
MpoBepoyHO-oLeHOYHanA paboTa

Hauana
MATEMaTH4YeCKOro
aHanusa

- 03HAKOM/IEHUE C MOHATUEM
YMUCNOBOM
nocnenoBaTesIbHOCTY,
cnocobamu ee 3agaHus,
BblYMC/EHME €ee Y/IeHOB;
-03HaKOM/IEeHMe C
BbIYNCNEHMEM CYMMDbI
6€eCKOHEeYHOro YNCI0BOrO

pAafa Ha Nnpumepe BblYUCIEHNA
CyMMbl 6eCKOHEYHOo
ybbiBatolLeli reomeTpuyeckom
nporpeccuu;

- 03HAaKOM/IEHUE C MOHATUEM

- NMMCbMEHHbIE CaMOCTOATE/IbHbIE
paboTbl:

-YCTHbIN POHTANbHbIN "
WMHAMBUAYANbHbIN ONpPOC;

- KOHTpOANbHan paboTa «MpousBoaHas u
ee reomeTpUYecKui CMbICNY,
«MpuMeHeHne NPON3BOAHON»

- TeCTUPOBaHUe

- WHAMBUAYANbHblE 3a4aHUA

- BHeayAMUTOpHas  CaMoCTOATesIbHasA
pabota

- NPOMEXKYTOYHas aTTecTaums

- NPOBEPOYHO-OLLEHOYHanA paboTa




NPOU3BOLHOIA:

- U3y4yeHue u
dopmynnposaHue
reoMeTpUYecKoro u
MEXaHWYEeCKoro cmbicna
NpPOM3BOAHON;

- U3y4YyeHue anropuTma
BbIYNCNEHMA NPOM3BOAHOM Ha
npumepe BblYNCIEHUSA
MTFHOBEHHOM CKOPOCTU U
YyrnoBoro KoadppumumneHTa
KacaTe/ibHOW;

- COCTaB/ieHMe ypaBHEHUS
KacaTe/sibHOW B 06LWEM BUAE;
- U3y4yeHue npasun
andodepeHLMpoBaHUs,
TabanLbl NPON3BOAHbIX
anemeHTapHbIX GYHKUWIA,
NPUMEeHeHMe UX ans
anddepeHumpoBaHua
bYHKLMIA U cocTaBNEHUS
YPaBHEHWsA KacaTeNbHOW;

- uccnepoBaHue GyHKUNUM,
3a4aHHoMN popmynon, ¢
MOMOLLLbIO NPON3BOAHOM;

- YCTAHOB/IEHME CBA3MN
CBOMCTB GYHKLUMU U
NPOM3BOAHON MO UX
rpadukam;

- NPUMEHEHWNE NPON3BOAHOM
ANA peleHna 3a4a4 Ha
HaxoaeHune HanbonbLuero,
HaMMeHbLUEro 3Ha4YeHUA 1 Ha
HaxoXAeHWe sKCTpemyma
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