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Pa6ouas nporpamma obieodpasoBatenbHoi yueOHoH qucuumiunnsl [ 01 MATEMATHKA: anreGpa 1
Hauana aHanusa, reometpus.PazpaboTana Ha OCHOBE TPEOOBAHMH:

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

- MeaepalbHOrO rocy IapcTBEHHOr0 06Pa30BATEIIbHOTO CTaHAApTa CPEAHEro 00LIero 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  00pa30BaTeBLHOrO CTaHAApPTa CpeAHero npohecCHOHATLHOIO
obpaszopanusg no cnermansHocty 08.02.01 CTponTenbeTBO M IKCIUTyaTalus 31aHUH U COOpYKEHUN"
(3aperucrpuposano B Muntocte Poccnu 26.01.2018 N 49797) ¢ yuetom:

- IpodUIIA MOTy4aeMoro oopa3oBaHusl.

-PekoMeHaaLKu 110 OPTaHU3alHH [TOIyUeHHs CpeaHero o0lero o0pa3oBaHus B IIpEienax OCBOCHHUS
o0pa3oBaTeNIbHBIX POrPaMM cpenHero npodeccroHanbHoro 0dpa3oBaHyst Ha 6a3e OCHOBHOIO OOLIEro
oOpa3oBanus ¢ yueToM TpeboBaHUH (e epalbHbIX rOCy 1apCTBEHHBIX CTAHAAPTOB K MOJIy4acMOH
npogeccHy UK CIIEUHATBHOCTH Cpe/iHero npodeccuoHabHOro obpasobanus (pazpaboTaHsl
JlenapramMeHTOM rocyJapCTBEHHOM HONMUTHUKH B cepe MoAroToBKY pabounx Kaapos u AI10
Munobprayku Poccun copmecTHO ¢ DIAY «DenepaabHblif HHCTUTYT Pa3BUTHS 00OPa30BAHUSI NUCHEMO
JlenapraMeHTa rocyapCTBEHHOM NOJIMTUKH B cdepe noaroroBku padbounx xaapos u 110
Munobpuayxu Poccun ot 17.03.2015 Ne 06-259);

-MeToauuecKux peKoMeHalui o pa3paboTke pabouMX IIporpaMm
00uicoOpa3oBarebHbIX YUeOHbIX JUCHUILIHH B IpeesiaX OCBOCHUS OCHOBHOH
npodeccuOHANBHOM 06pa30BATENBLHOM IPOrPaMMbl CPEIHErO IPOodecCHOHATBHOTO
obpazopanus (ITITKPC u [MITCC3), pazpabotanubix OTAEI0M NpohecCHOHATBEHOTO
obpazoBanus MunucrepcTa oOpa3oBanus 1 Hayku Pecrrybnuku Jlarectan B

COOTBETCTBHH ¢ pabounM mjiaHoM oOpa3oBaTeNbHON opranu3auuu Ha 2025/2026
y4eOHBI| roJI.

W b
Pazpabotuuk: Anubexora P.C. npenonararens matematuku, I' BITOY PJI « ATTK» /WCVK

7/ /”’/
PeniensenTsl/ 3kcnepThl: YMapoBa M. b. npenogasarens xumun ['BIOY PJL « UTTK» 197 -



Conep:xxkanue

1. TIACIIOPT PABOYEI ITPOTPAMMEI

VUEBHOMN JIACLIATITTIHDL. ...
2. CTPYKTYPA U COJIEPYKAHUE YUEBHOI

TUACLIATIIIIIHDBL ... seeeeeee e
3. VCJIOBUSI PEAJIU3ALIMY YUEBHOI

TUACTIATIIIITHDBL ... seeeee e eseeeneees
4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB

OCBOEHWS YUEBHOU JUCTIATIIAHDL. ..., .



1. MACIHOPT PABOYEM NPOT'PAMM
OBIEOBPA3OBATEJBHON YYEBHOM JUCIUIIJTUHBI

1.1  OOgacTh NpUMeHeHHs padoYel MPOrpaMMbl.

Pabouas nmporpamma oOiieoopazoBarenbHoi yueoHou aucuuraunsl [171.01
Matemartuka: anreOpa v Hayaja MaTeMaTHYECKOTO aHAIN3a; TEOMETPHUs TpeaHa3HauYCHa
I U3YYCHHUS MaTEMaTHKU 00yJYaIOIIMMHICS, OCBAUBAIOIIIME 00pa30BaTEIbHYIO
porpaMmy cpeHero ooiero oopa3oBaHus B pejeaax OCHOBHOM nMpodecCuoHaIbHOM
00pa3zoBaTeIbHOM MpOrpaMMbl TOATOTOBKH criennainuctoB cpeanero 3seHa (I1 [ICC3)
CIIENUATIBHOCTEN cpeIHEeTr0 MPO(eCcCHOHATBFHOTO 00pa30BaHUs ~-TEXHUYECKOTO U
COLIMATBHO- KOHOMHYECKOTO TPOQHUICH.

1.2 MecTto y4eOHOW TUCHUMILUIMHBI B CTPYKTYpe OCHOBHOW MNpo¢heCCHOHAIBHOM
o0pa3oBaTebHON MPOrPAMMBI.

VYyebnas nucuunnuna [1/1.01 MatemaTuka: anreOpa u Hauajna MaTeMaTHYECKOTO
aHaJu3a; TEOMETPUs, SIBJSETCS YUYCOHBIM IIPEAMETOM 00sI3aTeNIbHON MTPeAMETHOMN
obnactu «Marematuka u uapopmatukay OI'OC cpexanero ob1iero oopa3oBaHus.

B yue6nsbiit man [MIICC3yuebnas nuciuminHa MaremaTuka:
anreOpa U Hayajga MaTeMaTHYECKOTO aHaln3a; TEOMETPUsI BXOJIUT B COCTAB OOIIHX
00111€00pa30BaTEIbHBIX YUCOHBIX JUCITUIUINH, (HOPMUPYEMBIX U3 00s13aTEIBHBIX
npeameTHbix oonacteit ®I'OC cpennero oduero oopazoBanus. st ceruaaibHOCTEN
TEXHUYECKOTO M COIMATBHO-3KOHOMUYECKOT0 Tpoduieit siBisercst mpodribHOMI
y4eOHOU TUCIIUTUTMHOM.

1.2. lLenu m nuaHMpyeMble pPeByJNbLTaTH OCBOEHMSI OUCLMUIIIMHEI:
1.2.1. Uenp gucumuniamHel CoImepXaHMe IPOoT'PaMME
obumeobpas30BaTeJIbHOM OMCUMUIINIMHEL «MaTemMaTuka» HaAIpaBJIEHO Ha
OOCTWXEHME Pe3yJIbTATOB €€ M3YUEeHMHd B COOTBETCTBUU C
TpebopaHuaMM OI'OC COO c ydyeToM NpOodeCcCHOHAJIbBHOM
HanpaBJgeHHoCcTH ®I'OC CIIO. 1.2.2. IljaHMpyeMble pe3yJibTaTh
OCBOeHMS Ofmeobpas30BaTEJIbHOM OUCLMUIIJIMHEL B COOTBETCTBUU C
®I'0OC CIIO m Ha ocHoBe OI'OC COO Ocoboe 3BHaueHMEe OUCLUIIIMHA
mMeeT npm ¢opmmpoBaHuM M paszeutum OK m IIK (OK yxkaseBawnTcd M3
HOBOTO MakeTa OI'OC CIIO 2022 roma 1o
npodeccun/crnenumranbHoCcTr) . OfmMe KOMIETEeHUMUM [IJIaHUPYeMb

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



Obume

[InaHMpyeMEIE PE3YJIBTATE OOyUYEeHUHI

KOMIIE TEHLIUN
Obmmel IycuMnIMHapHEE 2

OK 01 BubupaTthb — T'OTOBHOCTBL K TPYZLY, —-BJIaIeThb MeToIaMUu

CIOCOOEl peleHMs OCO3HAaHME LIEHHOCTHU IOKAa3aTeJIbCTB, aJIlOPpUTMaMU

3anmad
npodpeCcCrmoHaIbHO
VI OedTeJILHOCTHU
IPUMEHUTEJIBHO K
Pa3JIMYHEIM
KOHTEeKCTaM

MacTepCcTBa, TpyIooawodbue; -
TOTOBHOCTH K aKTUBHOMU
OesaTeJIbHOCTHU
TEeXHOJIOTUMUECKOMW U
COLMAaJIbHOY HalpaBJIEHHOCTH,
CIIOCOOHOCTb MHMLMMPOBATE,
IJIaHVMPOBATH U
CaMOCTOSTEJIbHO BEIIOJIHATH
TakKyln IesaTeJIbHOCTbL; -
MHTEepeC K pasJMuHeM chepam
npodeccruoHaJIbHOM
meareabHOCTH, OBJIAIeHUE
YHUBEPCAJIbHEIMU  yUeOHBIMIM
No3HaBaTEeJIbHEIMUY NEeMCTBUSIMU :
a) ©Oas30BHE JIOTUUECKUE
OeMCTBUSA: — CaAMOCTOSATEJIBHO
bopMynIMpoOBaATE U
AKTyalIM3MpOBaThL NpoBJeMy,
paccMaTpuBaTL ee
BCECTOPOHHE; -
YyCTaHaBJIMBATE CYIeCTBEHHEN
IPM3HAK MJIM OCHOBAHMA IJI9
CpaBHEHMA, KJaccuOmrKaumum u
obo0eHnd; OolpenessaThb
LejaM IOedTeJIbHOCTM, 3alaBaThb
IapaMeTPEl M KPUTEPUU UX
OOCTVXEHMA; — BHESABJATH
3aKOHOMEPHOCTU U
IPOTMBOPEUYMS B
paccMaTpPUBAaEMBIX SABJIEHUAX; -
BHOCUTE KOPPEKTUBE B
OedaTeJIbHOCTh, OLIEHMBATH
COOTBETCTBME pPEe3yJILTATOB
LeJjigiM, OLIeHMBATL PUCKU
[IOCJIEOCTBUM NOedTeJIbHOCTU;

pelueHMsa 3alad; yMeHUe
bopMyIMpPOBATE OIpPEeneJyieHusd,
AKCUOMEL ¥ TEOPEMH,
IPUMEHATbL MX, IPOBOIMUTH
nokKasaTeJIbHEIE pPAaCCyXIOeHUS B
XOole PpeleHud Bamad; — yMeTb
OIIEePUPOBATH IIOHATUAMU :
CTeNeHb 4ucia, Jgorapuom
uycyla; YMeHMe BHIIOJIHATH
BHIUMCJIEHME SBHAUEHUM U
npeobpasoBaHMsa BEPAXEHUNM CO
CTeneHaMu U JoTapudmMamu,
npeobpasoBaHMsa OPOOHO-—
PalMOHAJIbHEIX BHPAXEHUM; -
YMETH OIEPUPOBATH
IIOHATUAMU : PalLMOHAaJIbHHEE,
VppauroHalbHEE,
IoxasaTeJIbHEEe, CTEIlleHHEE,
JorapudMmuueckKme,

TPUTOHOME TPUUECKUE
YPaBHEHUSA U HepaBeHCTBa, UuX
CUCTEME; — yMEeTb
OIEePMPOBATH INOHATUAMU :
byHKLUMSA, HeNpepbBHASA
byHKLUMSA, OPOM3BOIOHASA,
neproobOpasHas, ONpeleJIEHHEM
MHTeTrpaJl; yMeTb HAaxXOOUTh
IPOM3BOOHEIE BJIEMEHTAPHEX
OYHKLUM, MUCIOJbL3YS
CIIpaBOUYHBIE MaTepMalbl;
MCCJIenoBaTh B NPOCTEeNIMX
crnydaax QyHKUMM Ha
MOHOTOHHOCTb, HAaXOIUThb
HauOoJIpIMe ¥ HaMMEeHblMe
3HaUeHusa OyHKLUMUM,; CTPOUTH
IrpadmUKy MHOT'OUJIEHOB C
MCIIOJIb30BAaHMEM amnapaTa
MaTeMaTUUECKOI'O aHalus3a;
IPUMEHATE NPOU3BONHY IPU
pelmeHMy 3alad Ha IOBWXEHUE;
pemaTsh NPaKTUKO-—
OPMEHTHUPOBAHHEIE 3aladM Ha
HauOoJIblIMe M HaMMEeHbUMe
3HAUEHMS, Ha HaXOXIeHUe
IIyTM, CKOPOCTM M YCKOPEHUS;
- YyMEeTb OINepUpOBaThb
IOHATUAMM : palUMOHaJIbHAA
byHKLMS, DoKa3aTeJibHasa




byuximsa,
JorapudMmueckas

- pas3BMBATbL KpeaTUBHOE
MEIIJIEHME [IPU PEeleHUM
XMBHEHHEIX Npobjem O)
Oas30BHE MCCIIeIOBAaTEJIbCKUE
OeMCTBMUA: — BJIAOETH
HaBBIKAMM yYUeOHO-—
VUCCIIeIOBaTEeJIbCKOM U
IIPOEKTHOM INeATeJIbHOCTH,
HaBHIKaAMM pPa3pelleHusd
npoBbjyieM; — BHEIABJIATH
IPUUYMHHO-CJIENCTBEHHHE
CBA3U U aAKTYyaJIU3UPOBATH
3ajavy, BHIBUIATH
TUIIOTE3Y €€ pPelleHusd,
HaXOOUTh apT'yMEHTHl IJId
mokasaTeyibCTBa CBOUX
YTBEPXIOeHUM, 3alaBaTb
mapaMeTpr U KPUTEPUN
pelmeHmnsa; - aHaJIM3UMPORBRATH
[IOJIyUeHHBEIE B XOIE PeUeHUd
3alady pesyJIbTaTH,
KPUTUMUECKM OLEHMBATBL MX
IOOCTOBEPHOCTD,
IPOTHO3UPOBATEL M3MEHEHUE
B HOBHIX YCJIOBUSAX; -—-—
YMETH I[IEPEeHOCUTL 3HaHUS B
[IO3HaABATEJILHYK U
IpakTUUYecKyn objacTu
XMBHEeOeITEeJILHOCTU,; —
YMETH MHTEIPMPOBATH
3HaHUSA M3 Pa3HBIX
npeIMeTHBEIX obJjacTen; -
BEIOBMI'aTh HOBLBIE MIEU,
npenjlaraTbh OPUTIMHAJIbHEE
IOOXOIbl M PEeUEeHUd; U
CIIOCODOHOCTBL UX
VCIIOJIb30BaHMUA B
I03HaBaTEJIbLHOM U
COLUMAJIbHOM NPaKTUKE

bynximsa,
TPUTOHOMETPUUECKHUE
byHkUMM, oOOpaTHEE QYHKLUN;
YMEHMEe CTPOUTE I'padmku
MBYUYEeHHEX QYHKLUUM,
MCIOJIB30BaTh I'padmky Npu
VU3y4YEeHUM IIPOLEeCCOB U
3aBUCKMOCTEM, [PV PeleHUM
3anad U3 OPpYyIMx ydeOHEIX
IpeIMeETOB UM 3amad U3
peaJyibHOM XU3HU,; BHPaXaTh
bopmMmyTIaMMt 3aBUCUMOCTU
MeXIy BeIMYMHaMM; — YMETb
pemaTs TEKCTOBHE 3aladM
PasHBEIX TUIIOB (B TOM UMCIIE
Ha I[pPOLEHTH, IOJM UM UYacTH,
Ha IBWXeHMe, pabory,
CTOMMOCTBL TOBApPOB M yCJyT,
HaJIOTK, 3aladuu M3 obJjlacTu
YyIpPaBJI€HMS JIMUHBIMU U
ceMeMHBIMM QMHAaHCaMM) ;
COCTaBJIATE BEpPAaXeHUHd,
YPaBHEHUS, HepaBEeHCTBa U
X CHUCTEMBl 10 YCJIOBUIO
3amady, MCCIJIemoBaThb
[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
nHOoOpMaALIMIO, [PEeNCTAaBJICHHYIO
B Tabnuuax, Ha OuarpamMax,
rpadmkax, OTpaxawnliyn
CBOMCTBa peaJlbHEX
IPOLIECCOB U SBJIEHUMN;
IpencTaBiiaTb MHOOPMALMIO C
IOMOLBID TabJul, ¥ OuarpaMMm;
MCCJIeNoBaTh CTATUCTUUECKUE
IOaHHBIE, B TOM UYMCJIEe C
IpUMeHeHMeM IrpaduiecKmUx

crTeneHHada OQyHKUMS,




METOINOB ¥ DJIEKTPOHHEIX
CpencTB; — YyMETb
OIIEPUPOBATEL IIOHATUIMU :
CJIydaMHBIM OIIBIT UM CJydaMHoe
COOBITME, BEPOSTHOCTH
CJIydaMHOT'O COOBITUS; YMEeHUue
BEIUMCJIIATE BEPOSATHOCTL C
MCIIOJIb30BaHMeM I'paduueckmx
METOINOB; IMNPUMMEHATH GQOPMYJIEL
CJIOXEHMSA U YMHOXEHUS
BEepOSATHOCTEMN,
KOMOMHATOPHEE (QakKTE U
bopMyJiEl MIPU pPeleHUuM 3alau;
OlleHMBATh BEPOSTHOCTU
PEeaJIbHEIX COOBITUM;
3HAKOMCTBO CO CJYy4YaMHBEIMU
BeJIMYMHAMK,; YMeHUe
IPUBOIUTE IIPMUMEPH

IPOABJIEHMA 3aKOHa OOJNbIMX
urcesl B NPUPOIOHEIX U
OBIIECTBEHHBIX SBJIEHUSAX; -
YMETH OIEPUPOBATH
INIOHATMAMM: TOUYKa, Ip4aMmas,
IJIOCKOCTBb, IMIPOCTPaHCTRO,
OBYTPAaHHBIM yTIOJI,
CKpemMBawmmecs IIpaMble,
napajjeslbHOCTE U
NEPHEeHOUKYJIAPHOCTE MIPAMEBIX
U TIJIOCKOCTEM, yI'OJI MexXOy
OPSAMBIMM, YTOJI MEeXIOy NIPaMOM
¥ TIJIOCKOCTBIO, YI'OJI MeXOy
IIJIOCKOCTSAMM, PACCTOSHME OT
TOUKM IO IIJIOCKOCTH,
pPacCcToSaHME MeXOy IIPAMBEIMU,
paccToSHME MexXOy
IIJIOCKOCTAMM,; YyMeHUe
UCIIOJIb30BAThE IIPU PEUEeHUU
3aad MByUeHHBEe QaKTH U
TEOPEMHE IIJIaHUMETPUN;
YMEeHMe OLIEHMBATh pPa3MeEpPH
ODBEKTOBR OKpPYyXawlero MUpa;
- YMEeTb OIepupOBaATb
NOHATUSAMM : MHOT'OTPAHHUK,
ceyeHMre MHOTOT'PaHHUKAE,
ky0, HOapajjejyenunen,
npmsMa, oupammna, oGurypa u
[IOBEPXHOCTL BpalleHMsd,
UMJIMHIOP, KOHYyC, Wap,
chepa, cedeHuUs QUI'YPH
BpalleHUs, IIJIOCKOCTh,
Kacamoumasacsa coepsl,
UMIMHOpPa, KOHYyCa, IJoWanb




IIOBEPXHOCTM NMPaMMIEL,
IPM3MEl, KOHYyCa, UMIMHIPA,
njaomans chdeprr, obwveM KyOa,
NPAMOYTOJIBHOTO
napajnesyenmunena, IUPaMUIEH,
IPW3MEl, LMIMHIPa, KOHyCa,
mapa; yMeHue mso0paxaThb
MHOTOTPaHHUKMK U
IIOBEPXHOCTHM BpalleHUA, UX
CedeHMUsa OT PYKM, C IIOMOUBI
UEePTEeXHEX MHCTPYMEHTOB U
BJIEKTPOHHEIX CPEeInCTB;
yMeHMe pacllo3HaBaTh
CUMMETPHUIO B IIPOCTPaHCTBE;
yMeHMe pacllo3HaBaTh
NpaBUJIbHEIE MHOTOTPAaHHUKH;
- YMeThb OIIepUPOBaTh
IIOHATUAMM : IOBWXEHME B
IPOCTPAaHCTBE, NONOOHEE
OUTYpPE B NPOCTPAHCTBE;
MCIIOJIB30BATE OTHOIEHME
omaney NOBEPXHOCTEM U
O0OBEMOB NONOOHEIX QUIYP NpU
pelleHny 3amady;

- yMeTb BBUMCIIATH
reoMeTpUYeCKMe BEJIMUMHEL
(oymHa, yroJj, oJjomalb,
obweM, IJoualb
IIOBEPXHOCTHM) , MCIOJIb3YySd
U3y4YeHHEEe QOPMYJIE U
MEeTOIbI; — YMETb
OIIEPUPOBATL INOHATUAMM :
NpaMOyTOJIbHasS CUCTeMa
KOOpIOMHAT, KOOPIMHATEH
TOUKM, BEKTOP, KOOPAMHATEH
BEKTOpa, CKaJgdpHOoe
Ipou3BeneHne, yI'OJI MexXny
BEeKTOpaMH, CyMMa BEKTOPORB,
IpOM3BEIEeHME BEKTOpa Ha
UMCJIO; HAXOIOUTh C IIOMOIBIO
M3Yy4YEeHHEX QOopMyJI
KOOPIOMHATH CepeOMHE
OTpes3Ka, PacCTOAHME MeXOy
OBYyMS TOUKaMM; — YMETb
BHOMPATE [NOOXOIOSWUMN
U3YyUYEeHHEM MeTOn OJis
pelueHusa 3anmadu,
pacrno3HaBaThb
MaTeMaTudeckue QaxKTH U
MaTeMaTUMUeCKMe MOIEJIM B
IIPUMPOJHEIX UM OOlleCTBEHHBIX
ABJIEHUAX, B MCKYCCTBE;




YyMeHMe NPUBOIOUTL IIPUMEPEL
MaTeMaTUUeCKUX OTKPBITUN
POCCUMCKOM M MMPOBOMU
MaTeMaTUUYeCKOM HayKU. -
YMEThL OIepUpPOBaTH
IIOHATUAMHU : OIpenejieHue,
akcuoma, Teopema,
cJiencTBME, CBOMCTBO,
IpMU3HaK, OOKAasaTeJIbCTBO,
PaBHOCUJILHEIE QOPMYJIUPOBKU;
yMeHre QopMyIMpoBaTh
OoOpaTHOE M NPOTUBOIIOJIOXHOE
YyTBEpPXIeHre, NPUBOIUTH
IPUMEPE U KOHTPIIPMMEPH,
MCIIOJIb30BATh METOX
MaTeMaTUUeCKOM MHIOYKLUU;
IPOBOIUTEL IOOKa3aTeJibHbe
PacCyXIOeHUsa TPU PelleHUU
3amad, OlLIeHMBATH
JIOTUYECKYID NPaBUJILHOCTDH
pacCcyXOeHuV; -— yMeTb
OIIEePUPOBATH IOHATUSAMU :
MHOXECTBO, IIOIMHOXECTBO,
onepaumMy Hall MHOXeCTBaMWU;
YMEHME MUCIIOJIb30BaTh
TEOPETUKOMHOXECTBEHHBIM
annapaT IOJjsa ONMCaHMsa
peaJsyibHBIX IIPOLIECCOB U
ABJIEHUM [IPM PelleHMM 3anad,
B TOM 4YMCJIe U3 IPpYyI'UX
y4eOHBIX [NpeIMeTOB; — YyMeTb
OIIEePMPOBATH I[IOHATUIAMU :
rpad®, CBA3HEM I'pad,
oepeBoO, LUKI, I'pad Ha
IIJIOCKOCTHK,; YMEHMe 3amaBaThb
M ONMCHBATE I'pade

Pa3IMYHEIMK CliocoDaMu;
MCIIOJIB30BaThE I'padel npu
peleHur 3anmad; — YMEeTb
CBOOOOHO OIEepPMPOBATH
IIOHATUAMM: COUeTaHue,
[IepecTaHOoBKa, YMUCIO
coueTaHUuM, UMCIIO
[IepecTaHOBOK; OMHOM
HeoToOHAa; yMeHMEe NPMMEHSATH
KOMOMHATOPHEIE GaKTE U
paccyXOeHusa OJsd pelleHUd
3aa4; -yMeTb OIepupOBaTh
IIOHATUAMM: HaTypaJibHOE
4MCJIO, LeJioe UMCIOo,
OCTaTOK II10 MOIYJIO,
paLuMoOHAaJIbHOE UYMCJIO,
VppauroHaJlbHOE UYMCJIO,




MHOXEeCTBa HaTypaJibHBIX,
LeJIbIX, PalMOHAaJIbHBIX,
IEeVMCTBUTEJIbHBIX UYMCeJI;
YyMeHME MCIIOJIb30BaTh
OIpU3HaAKY OeJIMMOCTH,
HaMMeHbIIUM OOMUM IeJIUTEJb
¥ HaMMeHbllee obuee
KpaTHOE, aJIl'oOpuTM EBKIMIA
IpK peleHUMMr 3alad;
3HAKOMCTBO C pPa3JIMYHEIMU
IO3ULIMOHHBEIMM CUCTEMaMMU
CUmMCJIeHUs; — YMeThb
CBODOOIOHO OIeprpoBaTh
MIOHATUSAMU : CTENEeHb C LeJbM
noxasaTeJieM, KOPEHb
HAaTypaJIbHOM CTEIeH!,
CTeleHb C palMOHAaJIbHEM
nokaszaTejyieM, CTeleHb C
OEeVCTBUTEJbLHEM
(BemecTBEHHEIM)
noxkasarTejeMm, JorapudM
yycJja, CMHYC, KOCUHYC U
TAHT'€HC IIPOM3BOJILHOTO
uyciyia; - yMeThb OIepUpOBaThb
MIOHATUSAMM : TOXIECTBO,
TOXIECTBEHHOE
npeobpasorRaHMe, ypPaBHeHue,
HEepPaBEeHCTRBO, CHMCTeMa
YPABHEHUV UM HEPaBEHCTEB,
PaBHOCUJIBHOCTEL YPaBHEHUN,
HEPaBEHCTR M CUCTEM,
palLuMoOHAaJIbHEE,
VppaluroHaJlbHEE,
IoKalaTeJIbHEEe, CTeIlleHHbE,
JorapudMmuueckKme,
TPUTOHOMETPUUECKHUE
YPaBHEHMS, HepaBeHCTBa U
CMCTEMEl; yMEHMe pellaTh
YPaBHEHMS, HepaBeHCTBa U
CUCTEMEl C IIOMOIIBI0
PasJIMYHEIX [IPMEMOB; PellaTh
YPaBHEHMS, HepaBeHCTBa U
CUCTEeMEl C IIapaMeTpOM;
IPMMEHSTb yPaBHEeHUS,
HepaBeHCTRBA, MX CUCTEME
IOJIS PelleHMS MaTeMaTUudeCKMX
3aJady M 3alad M3 PasJInUHBIX
obJlacTey HayKM UM peaJibHOM
XUBHU

-yMeTb CBODOIHO
OIlepUpPOBATH IIOHATUAMU ::
rpadux QyHKUMM, OOpaTHALA
OYHKUMA, KOMIO3MULUA




byHKUMM, JMHeMHas QYHKLMS,
KBaopaTuuHasa OQyHkUMA,
cTerneHHas QYyHKLUUS C 1LeJbM
nokaszsaTeJeM,

TPUTOHOME TPUUECKUE
byHKUMM, OOpaTHHE
TPUTOHOME TPUUECKUE
byHKUIMM, [DOKal3aTeJIbHasa U
JorapubdmMmueckas QyHKLUUM;
YMEHMEe CTPOUTh I'padmkm
OYHKLMIM, BHIIOJHATH
npeobpasoBaHmua I'padmkos
bYHKUIUM; YMeHUue
MCIIOJIb30BAaTh I'padmkm
OYHKUIUM OJI9 UM3Yy4UYeHUd
IPOLLECCOB U BaBUCUMOCTEM
IpU pelleHMM 3alad U3
OIPYITUX y4UeOHBIX NIPEeIMETOB U
V3 PEeaJIbHOM XU3HU;
BEIPaXaThb GopMyJiaMmu
3aBUCUMOCTU MEXIy
BeJIMUYMHAMKY,; YyMeHUe
CBODOOHO OIepMpoBaTh
MIOHATUSAMU : YUETHOCTH
byHKUUM, [IEePUOINUUHOCTD
OYHKLUMM, OTPAHMUEHHOCTDb
GYyHKLUMM, MOHOTOHHOCTDb
OYHKUMM, BKCTPEMYM
OdyHKUUM, HauboJbllee u
HaMMeHblIlee BHaUYeHUd
OYHKUMM Ha [IPOMEXYTKE;
yMeHMe NPOBOIMUTH
uccJygenopaHue OGOyHKLUUM;
YMEHME MCIIOJIE30BATh
CBOMCTRaA U TIpaduky QyHKLMUN
OJIS pPelleHusS ypPaBHeHU!,
HEPaBEeHCTRB M 3alad C
napaMeTpamim; uzobpaxaTb Ha
KOOPIOMHATHOM IIJIOCKOCTMU
MHOXECTBAa pPeleHUlN
YPaBHEHUM, HEPABEHCTB U UX
CHUCTeM; - YMeTb CBOOOIHO
OIIEPUPOBATEL IOHATUAMM :
[I0OCJIeNOBATEJIbHOCTE,
apubmMeTnueckasa nporpeccusd,
reoMeTpuUueckasa nporpeccusd,
OeCKOHeUHO yOmBammas
TeoMeTpuUueckas NPpOoTpeccusd;
YyMeHMe 3alaBaThb
[IOCJIeNOBATEJIbHOCTY, B TOM
uycijie C IIOMOILBI
PEKYPPEHTHEIX GQOpMyJI; -
YMETH OIEPUPOBATH
TIOHATUSAMM : HEIPEPHEBHOCTH




OYyHKUMM, ACHMIITOTH Ipaduxa
byHKUMM, IepBasd M BTOpasd
NpomM3BOOHAaA QyHKUMM,
TE€OMETPUUECKUN U
dUBUYECKUMM CMBICJI
IPOMU3BOOHON,
neproobpasHasg,
ONpeneJIeHHEM MHTEeTpall;
YMEeHMEe HaxOIOUThb

acuMNTOTE I'padmka GyHKUIMM;
YMEHME BBIUMCIIATH
IPOM3BOIOHEIE CYMMEI,
IPOU3BEOEHMSA, YACTHOTO U
KoMNo3mumm GyHKLIWM,
HaXOOUThL ypPaBHEHUE
KaCaTeJbHOM K I'padmky
bYHKUIUM,; YMEeHUue
VICIIOJIb30BAThL IPOU3BOIOHYIO
OJIS MCCJenoBaHMUA QYHKLMUM,
OJIS HaXOXIOeHMS HauJlydueIro
peueHmMsa B INPUKJIAOHBEIX, B
TOM UMCJI€ COLMaJIbHO—
DKOHOMMUUECKUX U QUIUUECKUX
3aljadax, OJd oIpenesyieHud
CKOPOCTU U YyCKOPEHUS;
HaxXOOUTh I[JIoWanu ¥ OOBEMEI
buryp C ODOMOWBI MHTeIrpasa;
IPMBOINTE IIPVMMEPEL
MaTeMaTUUIEeCKOTO
MOIEJIMPOBRAHMA C IIOMOIUBI
onbdepeHLMallbHBIX
YPaBHEHUM; - yYMETb
OIIEPUPOBATEL IIOHATUSAMM:
KOMILJIEKCHOE YMCJIO,
COIPSAXEeHHBIE KOMIIJIEKCHEIE
umcia, MOIOYyJb M apTyMEeHT
KOMILJIEKCHOT'O 4dmcjga, oopMma
3a0MCY KOMIIJIEKCHEIX UYMCeJl

(reomeTpuueckad,
TPUTOHOMETpMYeCcKas "
anrebpandyeckas); YMeEThb

IPOU3BOIUTL apudMeTUdecKmre
HeﬁCTBVIF{ C KOMILJIEKCHBIMIM
4ycijiaMy; IIPUMBOOUTE [IPUMEPH
VICIIOJIb3OBAHMA KOMIIJIEKCHEBEIX
yucesi; - yMeTh CBOOOIHO
ornepmporaTb INOHATVMAMNM
cpenHee apupMeTmUydeckoe,
MeIMaHa, HauboJibllee U
HalVIMeHbllee 3 Ha4YeHUHA,
pasMax, IOuclrepcms,
CTaHIapPTHOE OTKJIOHEHME NOJIid




OTNIMCAaHUS UMCJIOBHIX IAaHHEBIX;
YMEHME MCCJIeOOBaTh
CTaTUCTUUECKME IaHHBE, B
TOM 4YMCJIe C IIPpMMEeHEeHMUEM
rpadmuuecKkmux MeTOINOB U
BJIEKTPOHHEIX CPEenCcTB;
rpadmuueckn MCCIenoBaTh
COBMECTHEIE HAaOJIOOEHUS C
IIOMOIBI0 OMaTPaMM
pacceMBaHUA U JIMHEMHOMU
perpeccur; - yMeTb
HaXOIOUTL BEPOSATHOCTU
COOBITUM C MCIIOJIE30BAHUEM
rpadmruecKux MeTONOB;
IPUMEHATEL IJIS PeleHUS
3a0a4 QOPMYJIEL CJIOXEHUS U
YMHOXEHUSA BEPOSATHOCTEN,
bopmMyITy MOJIHOM
BepodaTHOCTH, OGopmMyIy
BepHyJnu, KOMOUHATOPHLIE
baxKTE U

bopMyJIEI; OLIEHMBATH
BEPOSATHOCTU pPeaJibHEX
COOBITUM; YyMEHME OIepUpPOBaTh
MOHATUAMU : CJllydarHas
BeJIMUMHAa, paclpenejyieHue
BEpPOSATHOCTEM, MaTeMaTUuecKoe
oOXuIaHue, OUCIIEPCHUS U
CTaHIOAPTHOE OTKJIOHEHUE
CIAydYalrHOM BeJIUUMHEBE, QYHKLIUM
pacrnpemneyieHus U IIJIOTHOCTHU
PaBHOMEPHOTO, I10KasaTeJIbHOT'O
¥ HOPMAJILHOT'O pPacllpeneJieHul;
YMEeHME MCIIOJIL30BAThE CBOMCTBA
MBYUEHHBIX PaclpelesieHUM IJisg
peumeHMsa 3alad; SBHAKOMCTBO C
IIOHATUAMM : 3aKOH OOJIBIMX
yycesl, MeTOIH BEOOPOUHHEX
MCCJIegOoBaHMM,; YyMeHMue
IPMBOIMUTL [IPUMEPHE NPOABJIEHUA
3aKoHa OOJbUMX YMCEeJI B
IIPMPOIOHEIX M OOlleCTBEHHBIX
ABJIEHUAX; — YMEeTb CBOOOIHO
OIIEPUPOBATL IOHATUAMM :
TOUkKa, NOpsaMas, I[IJOCKOCThb,
IPOCTPAHCTBO, OTPE30K, Jy4,
JIOCKUM yT'0OJI, IOBYTPaHHBIM
yTOJl, TPexXTPaHHEM yIOoJ,
Iepecekamnimecs, apajlijieJibHbEe
Y CKpemmBawmMecs IIPSAMBE,
napajjejbHOCTbL U
IEPNEeHONKYJIAPHOCTE MPAMEIX U




IJIOCKOCTEM, YyTOJ Mexnay
OPpAMEIMM, YTOJI MeXIy IpSaMOM U
IJIOCKOCTBKL, YyI'OJ MEXOY
IIJIOCKOCTAMIM,; YyMEHMUE
VICIIOJIb30BAThH IIPU PEUEeHUM
3amad M3ydeHHBEe (QaKTH U
TEOPEMHE [IJIAHUMMETPUNM,; YyMEHUE
OlLleHMBAaThb pas3Meps OOBEKTOB B
OKpyXallleM MHUpe; yMeHME
OIlepUpOBaThH NOHATUAMU::
MHOTOTPAHHUK, CEUEeHUE
MHOTOTPaHHMKAa, [IPaBWIIbLHEM
MHOTOTPAaHHMK, IpuU3Ma,
nupaMmna, ourypa u
IOBEPXHOCTHL BpalleHMS,
UMJIMHIP, KOHyC, mlap, cbepa,
pasBepTKa IIOBEPXHOCTH,
CedeHMs KOHyCa M UWIMHIPA,
napajjesibHEle OCU WU
OCHOBAHMIO, CeudeHMe mapa,
IIJIOCKOCTB, Kacawoumasacsa cdepsl,
UMIMHIOPa, KOHYyCa,; YyMEHMEe
CTPOUTL CeUeHUE
MHOT'OTPaHHMKA, M300paxaThb
MHOTOTPaHHUKM, OUITYPH U
[IOBEPXHOCTHM BpalleHMs, UX
cCedyeHMsa, B TOM uUmucje C
IIOMOWIBI0 BJIEKTPOHHEIX CPEICTB;
YyMEeHME IIPMMEHATH CBOMCTBA
TeoOMeETPUUYECKUX OUTYP,
CaMOCTOSATEeJIbHO QOPMyJIMPOBATH
onpelneJIeHMA M3YyUYaeMHX Oouryp,
BHIOBMI'ATH

TUIIOTE3E O CBOMCTBax U
IpM3HaKax I'eOMeTpUuUYeCKMX
buryp, OOOCHOBEHIBATH WMIU
ONIpOBEPIaTh WUX; YyMeHUe
NIPpOBOIUTL KJaccupmkaummo Guryp
IO PasJIMYHEIM IIPpM3HAaKaM,
BEIIIOJIHATE HEeOOXOOMMEIE
OOIIOJIHUTEJIbHEIE [IOCTPOEHUA; -
yMeTb CBOOOIHO OIIEpUPOBATH
NOHATUAMM : IIJIomanb GuIrypsl,
obreM GUITYPH, BeJIMUMHA YyIJla,
paccTodgaHME OT TOUYKM IO
[IJIOCKOCTM, PaCCTOSHMUE MEXIOYy
OPSMEIMM, PACCTOAHME MEeXOy
[JIOCKOCTAMM, IJjomans cdeprl,
Jjowanb IIOBEPXHOCTM IMPAaMMUIEL,
OPU3ME, KOHyCa, LUWUIMHIOPA,
obreM Kyba, OPAMOYIT'OJIBHOTO
napajnesgenunena, IMpPpaMUOL,
OPU3ME, UMIMHIAPAa, KOHYCa,




mapa; yMeHUe HAaXOOUThH
OTHOmEeHre OOBEMOB MNOMNOOHEIX
buryp; - yMeTb CBOOOOHO
OIIEPUPOBATEL IIOHATUIMU :
IOBIXeHMe, IapaJljielibHbIN
IIepeHOC, CHUMMEeTPHUS Ha
IIJIOCKOCTU M B IIPOCTPaHCTBE,
IOBOPOT, NpeobpaszoBaHUE
nonobmuda, NOXOOHEE QUIYPEH;
YMeHMe paclos3HaBaThb pPaBHEE U
nonoOHele QUITYPBE, B TOM UYUCJIE
B IpuUpoIe, MCKYCCTBe,
APXUTEKTYpPe; yMeHUue
MCIIOJIb30BATh IT'€OMeTpUuUuecKue
OTHOUIEHUSA, HaxXOIOUTb
TeoMeTpPpUUEeCKMEe BeJIMUMHE
(onmHa, yroJ, mJjomalb, OOBEM)
IpU pelleHMM 3alad U3 OPYIUX
yUeOHEIX IPeIMeTOBR U U3
pPeaJsibHOM XM3HU,; — YMEThb
CBODOOOHO OIeprpoBaTh
IIOHATUAMMU : NPSAMOYT'OJIbHAA
cucTeMa KOOpPIMHAT, BEKTOP,
KOOPOMHATE TOUKM, KOOPIOMHATEH
BEeKTOpa, CyMMa BEeKTOPOBRB,
NIpOM3BEeIEeHME BEeKTOpa Ha
UulMCcJIO, Pal3JIOXeHMEe BeKTopa II0
fasucy, CKaJgpHoOe
NIpOM3BEIEHME, BEKTOPHOE
NIpOoM3BEeIeHMEe, YIT'OJ MEeXOy
BEKTOpPaMM,; yMeEHME
VICIIOJIb30BAaTh BEKTOPHHM U
KOOPIOMHATHEY MeTOH IOJjis
peleHMsa I'eOMeTPUUECKMX 3alad
¥ 3ajad OPpyI'MX YyUueOHHEX
NIpeIMeTOB; OIePUPOBaThb
MIOHATUAMM : MaTpula 2xX2 m 3xX3,
onpeneyiuTellb MaTpPULEH,
TeOMETPUUYECKMM CMEICJI
onpeneymnTesisa;

- yMEeTb MOIEJMPOBATH
peasyibHElE CUTyalUUM Ha S3BIKE
MaTeMaTUKM; COCTaBJIATH
BHIPAXEHUS, ypaBHeHUd,
HEepaBEeHCTBAa M MX CUCTEMEBl IO
YCJIOBMI 3amadl, MCCIeOoBaTh
IIOCTPOEHHEE MOIEeNM C
MCNOJIb30BAaHMEM alnaparTa
anre®pr, MHTEPIPEeTUPOBATH




IIOJIYUEHHEN pPesyJibTaT;
CTPOUTL MaTeMaTUdecKUue
MOIeJsiM C IIOMOUILI0
TeoOMeTPUUEeCKUX IIOHATUM U
BeJIMUMH, pPellaTb CBA3aHHEE C
HYMM HNpaKTUUYEeCKMe Banadlu;
COCTaBJIATE BEPOSATHOCTHYIO
MOOeJIb U MHTEePIPeTUPOBaATH
IIOJIYUEHHEM pesyJibTaT; pelaThb
IPUKJIAOHEIE 3alauy CpencTBaMM
MaTeMaTMUYeCcKOIT'O aHaliM3a, B
TOM UYMCJIe
COLUMAaJIbHODKOHOMUUECKOT'O U
dMBMUeCcKOTO XxapakKTepa; -
yMeHMe BHOMPATh NIOOXONAWUMN
MeTOI IJiS pPelleHMd 3amaudu;
[IOHMMAaHMe BHAUMMOCTU
MaTeMaTUKM B UIYUEHUU
IPUPOIOHEX ¥ OOleCTBEHHEX
IPOLIECCOB U HGBJIEHUI; yMEeHUE
pacrio3HaBaThb MNPOABJIEHUE
3aKOHOB MaTeMaTUKU B
VMCKYyCCTBe, YMEHME IPUBOIOUTH
IPUMEPH MaTeMaTUueCKUX
OTKPBITUN POCCUMCKOM U
MMPOBOM MaTeMaTUUECKOM HayKM

OK 02
VicrioJib30BaTh
COBPEMEHHEHE
CpenCcTBa [IOMCKaE,
aHaauza u
VHTEepHIpeTalumm
vHpopMalUUM, U
VHOOPMAaLMOHHEE
TEXHOJIOTUM IJIS
BEIITOJIHEHUS 3alayd
npodecCcruoHaJIbHOM
O0esaTeJIbHOCTHU

B objlacTu LIEHHOCTU
HAay4YHOT'O IIORHAHUS: -
cbopMUPOBAHHOCTD
MUPOBO33PEHUSA,
COOTBETCTBYIIETO
COBPEMEHHOMY YPOBHIO
Pas3BUTUSA HAYKU U
oBmEeCTBEHHOM NPakTUKH,
OCHOBAHHOT'O Ha OuaJiore
KYyJIBTYP,
CrocofBCTRYIETO
OCOBHAHMIO CBOETO MecTa
B IIOJIMKYJIbETYPHOM MUPE;
— COBEpPUIEHCTBORBAHME
S3HIKOBOM U UMTATEJIbCKOM
KyJIbTYPE KakK CpeIcTBa
B3aMMOIENCTBUS MEeXIy
JIOOBbMM M I[IO3HAHMA MUPa;
— OCO3HAaHME 1I€HHOCTHU
HayUyHOM IesaTeJIbHOCTH,
TOTOBHOCTL OCYUECTBJISATH
IPOEKTHYI U

- YMEeTb OIEepPUPOBaThb
INOHATUAMM : PalMOHAaJIbHAaL
byHKLIMS, [IOKazaTeJibHas
dyHKLMS, CTelneHHasa (OyHKLUMUSA,
JorapudMmueckas QyHKLMS,
TPUTOHOMETPUUECKMe OQYHKLUMUM,
oBbpaTHEEe QYHKUMUM; YyMEeHMe
CTPOUTE TI'PadUKM MI3YUEHHBIX
OYHKLUM, MCIIOJIL30BATH
rpadUKM OpU UBYUEHUU
IPOLIECCOB M 3BaBUCUMOCTEMN,
IpM PelleHMM 3amdad M3 IPpyIUx
Y4eOHEIX NpeIMeTOB M 3amad U3
peasibHOM XWU3HM; BHPAaxXaThb
bopMyJlaMM BaABUCUMMOCTU MEXIY
BeJIMUYMHaMM; - YMeTb
OIIEPUPOBATEL INOHATUAMM :
TOXIOECTBO, TOXIECTBEHHOE
npeobpasoBaHMe, ypaBHeHUE,
HEpPaBEeHCTRBO, CHMCTeMa
YPaBHEHUM M HEPaBEHCTEB,
PaBHOCUIIBHOCTL YpPaBHEHUN,
HEPaBEHCTRB M CUCTEM,
palroHaJbHEE,
VppaluroHaJbHEE,
IokKaz3aTeJIbHEe, CTEIIeHHEE,
JorapudMmuueckme,
TPUTOHOMETPUUECKHUE




YPaBHEHMA, HEpaBEHCTBa

MCCJIEOOBATEJbCKYIO
OedaTeJIbHOCTDb
MHIOIVBUAOYAJBHO UM B
rpynne. OBJaneHMe
YHUBEPCAJIbHEIMU  yUeOHBIMM
II03HaBaTeJlb MM
ODecTeuaMM: B) pabora C
MHOOpMalLMEN: — BJAIETH
HaBBIKAMM I1OJIyUEHUS
nHbopMauMM M3 MCTOUHMKOB
Pas3HEIX TUIIOB,
CaMOCTOATEJNILHO
OCYyWEeCTBJIATL I[IOMUCK,
aHaJMz, CcUucTeMaTU3aluio U
MHTepIpeTaluMio MHbOOpMaLMMU
Pa3JMUYHEIX BUIOB U GopMm
npencraBJIeHUd; -
cosIaBaTh TEKCTH B
Pas3JIMUHEIX dopMaTax C
yUeToM HasHaueHUs
nHboOpMaALMM U LIeJIEeBOM
ayouTopmu, BHOUpPAas
ONTUMAJIbHYID GopMy
IpencraBJIeHUs U
BMByaIM3auum; -
OLeHMBaTh HOOCTOBEPHOCTH,
JETUTMMHOCTb MHOOpMaALUM,
ee COOTBETCTBME [NPaBOBEM
M MOPaJIbHO—3TUUYECKUM
HOpMaM; — MCIOJIb30BAaTh
cpencTea MHQOPMAaLMOHHEBIX
M KOMMYHMKALMOHHEIX
TEXHOJIOTUM B pPeUeHUN
KOTHUTMBHEIX,
KOMMYHUKATUBHEIX U
OPTaHM3aLUMOHHEIX 3amad C
cobnomeHueM TpeOOBaHUM
SPTOHOMMKM, TEXHUKU
0e30nacHOCTM, I'MUIMEHH,
pecypcocbepexeHus,
IIPAaBOBEIX U BTUYECKUX
HOPM, HOPM
MHOOPMALUMOHHOM
0es30nacHOCTHU; — BJALEeTb
HaBBIKAMM PACIO3HABaHUA U
3aWLMTE MHOOPMaLUMM,
MHOOPMALUMOHHOM
0e30IIaCHOCTHU JIMUHOCTHU

M CHUCTEeMBl; yMeThb pelaThb
YPaBHEHMS, HEepaBEeHCTBA U
CUCTEMEl C IIOMOWBK Pas3JIMYHBIX
IPpMEMOB; pellaTbh ypaBHeHMd,
HEPABEHCTBA UM CUCTEMEBI C
napamMeTpoM; I[IPMMEHSTH
YPaBHEHUS, HEPABEHCTBa,
CUCTEMHEl OJIS PEeleHUS
MaTeMaTUMUYECKMX 3amdad UM 3amad
V3 Pa3JIMUHEIX OOJIaCTel HayKU
VI peaJIbHOM XM3HU,; — YyMEThH
CBODOOIOHO OIeprpoBaTh
IIOHATUAMU : IOBWXeHUE,
rnapaJuleJIbHEM [1€PEeHOC,
CUMMETPMS Ha I[IJIOCKOCTM U B
IpOCTPaHCTBe, OBOPOT,
npeobpasoBaHMe nonobusd,
nonoOHele QUIYPB; YyMETb
pacrIo3HaBaThb PABHEE U
nonoOHele QUITYPE, B TOM UYMCJIE
B HNpUpOOme, MCKYCCTBE,
APXUTEKTYpPE; YMETb
MICIIOJIb30BAaTh I'€OMeTpUUeCcKHue
OTHOWEHMS, HaxXOIOUThb
TreoMeTpMUUEeCKMEe BeJIMUMHEL
(nnmHa, yroj, mJjowalb,
0OBEM) IIPM PEeUEeHUM 3amad U3
OIPYyTUX y4eOHBIX NPEeIMEeTOB U
M3 peaJjibHOM XU3HU

nux




OK 03
[lraHmpoBaTh U
PEeanmM30BEHBATH
CoDCTBEHHOE
npodeCcCruoHaJIbHO
e U JIMYHOCTHOEe
pa3BuUTHUE,
NpennpMHUMaTeslb
CKYI0
OesaTeJIbHOCTb B
npodecCcruoHaJIbHO
n cbepe,
MCIIOJIL30BAThH
3HaHUA 110
bmHaHCOBOM
TPaMOTHOCTU B
Pa3JIMYHEIX
XMBHEHHEBIX
CUTYaUUax

B obnacTty OyxXOBHO-
HPaBCTBEHHOT'O BOCIMTAHUA:
-— COOPMUPOBAHHOCTH
HPaBCTBEHHOT'O COBHaHMUA,
DTUUECKOTO TIOBEIEeHUS; -
CIIOCOOHOCTE OLIEHUBATH
CUTYyalUUo U NPUHUMATH
OCO3HAHHHE pelleHUd,
OPUEHTUPYACH Ha
MOPAaJIbHOHPaBCTBEHHEE
HOPMHEl M LI€HHOCTU; -
OCOB3HaHME JIMYHOT'O BKJIala
B IIOCTPOEHME YyCTOMUMBOIO
Oynyumero; — OTBETCTBEHHOE
OTHOIIEHVE K CBOUM
poouTesaM ¥ (MIM) IOPpyI'UM
yJleHaM CeMbU, CO3IaHU
ceMbM Ha OCHOBE
OCO3HAHHOT'O MNPUHATUS
LIEHHOCTEM CEMEMHOWM XU3HU
B COOTBETCTBUMU C
TPpaIMLUMAaMM HapOIOB
Poccum; OmJlameHue
YHMBEPCaJlbHEIMU
PETYJIATURHEIMU OEMCTBUIMU :
a) caMoopraHmszaumga: -
CaMOCTOSTEJIbHO
OCYUECTBJIATH
[IO3HaABATEJILHYI
O0esaTeJIbHOCThL, BHABJATDH
npobJjyieMel, CTAaBUTbH U
bopmMyIMpoOBaTE COOCTBEHHEE
3aauy B OoOpaszsoBaTeJIbHOU
OesaTeJIbHOCTU U XMIHEHHBIX
CUTYyaUUax; -—
CaMOCTOSTEJIbHO COCTAaBJIATH
[IJIaH pelmeHma NpoOJIeMBl C
yU4eTOM MMEIINXCH
pecypcoB, COOCTBEHHEBIX
BO3MOXHOCTEM U

NpendnouTeHmny; — OaBaThb
OlLIEHKY HOBEIM CHUTYyalLMAaM;
criocobCcTBOBATH

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

- YyMEeTb OIepUpPOBaTH
IIOHATUAMMU : PalLMOHAaJIbHEE,
VppauroHasbHEE,
Iokas3aTeJIbHEEe, CTeIleHHbE,
JorapudMmuueckKme,

TPUTOHOME TPUUECKUE
ypaBHEeHUS U HepaBeHCTRa,
VX CUCTEME; — YMeETb
OIIePUPOBATH IIOHATUAMU :
MHOTOTPaHHMK, CeudeHUe
MHOTOTPaHHMUKa, kyO,
napajjesenunen, IpM3Ma,
nupaMmna, ourypa u
IIOBEPXHOCTHL BpalleHUd,
UMJIVHIOP, KOHYC, ap,
cbepa, ceueHusa OUITYpPH
BpalleHus, IIJIOCKOCTBb,
Kacawomasacsa cbeps,
UMIMHIPpa, KOHYyCa, IJoWalb
IIOBEPXHOCTY NIMPAMUIEL,
OpU3MEl, KOHYCa, UMIMHIpPAa,
njomanes cdeprl, obweM Kyba,
OPSAMOYTOJIBHOTO
napanjuejsenurnena, OMPaMUIEL,
OPM3ME, LUMIMHIPAa, KOHYCa,
mapa; yMeHMe M300paxaTb
MHOTOTPAaHHUKHU U
[IOBEPXHOCTHM BpalleHMs, UX
CedyeHMsa OT PYyKM, C IIOMOUBLIO
UEPTEXHEIX MHCTPYMEHTOB U
BJIEKTPOHHEIX CPEenOCTB; YMEThb
pPacrno3HaBaThb CHUMMETPMIO B
IPOCTPAaHCTBE; YMETH
pacrno3HaBaThb IIpPaBWJIbHEE
MHOTOTPAHHUKM,; — YMETHb
OIIEPUPOBATEL INOHATUAMM :
NpSAMOYTOJIbHAsS CHUCTeMa
KOOpIOMHAT, KOOPIMHATEH
TOUKM, BEKTOP, KOOPAMHATH
BEKTOpa, CKaJgpHOe
NIpOoM3BEeIeHMe, YI'OJ MeXOy
BEeKTOpaMu, CyMMa BEKTOPORB,
IpOM3BEeIEeHMe BeKTOpa Ha
UMCJIO; HAXOIOUTh C IIOMOILIO
MU3Yy4YEeHHEX GQopMyl
KOOPIOMHATH CepeOMHE
OTpesKa, PacCTOAHUE MEexXny
IOBYMS TOUKaAMMU




©) CaMOKOHTPOJIb:
MCIIOJIb30BATh IIPUEME
pediiexkCcum IOJig OLIEHKU
cuTyauuy, BEHOOPA
BEPHOT'O peUeHUud; -
YMETb OLIEHUBATL PUCKU
M CBOEBPEMEHHO
IPUMHVMATL PelleHMUs I10
UX CHMXEeHMIO; B)
SMOLMOHAJIb HEIN
VHTEJJIeKT,
IpennoJjiaranmmi
cOOPMMPOBAHHOCTS :
BHYTPEHHEN MOTUBAaLUM,
BKJIDUAIEN CTPEMIIEHKE
K IOOCTMXEHUIO LeJu U
yCcrexy, OITUMU3M,
VHULIMATUBHOCTL, YMEeHUE
OeMCTBOBATL, MCXOIOS U3
CBOUX BOBMOXHOCTEM; -
SMIIATUM, BKJIOUAKIEN
CIIOCODOHOCTL IIOHMMATH
SMOLIMOHAJIbLHOE
COCTOSHME OPYTUX,
YUUTHBATL €TI0 IIpKu
OCYylEeCTBJIEHUNA
KOMMYHMKAaL UM,
CIIOCODHOCTBL K
COUYBCTBUI U
CONEPEXMBAHUID,; -—
COLMAJIbHBEIX HAaBBIKOB,
BKJIOUAIMX CIIOCODOHOCTD
BEICTPAaMBaTh OTHOUEHUS
C IpyI'MMM JIIOObMMU,
3a00TUTHCH, NPOSBJATH
VMHTEepeC U pas3pelaThb
KOHQJIUKT




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

TOTOBHOCTBL K
CaMopa3BUTUIO,
CaMOCTOSTEJIbHOCTU U
CaMOONIpeneJIeHNn,; -
OBJIalleHVE HaBHKAMU
yudebHO—
MCCJIeIOBaTEJILCKOM,
IIPOEKTHOM UM COLMaJIbHOM
OesaTeJIbHOCTHU;
OBJlameHUe
YHUBEPCAaJIbHBEIMU
KOMMYHMKa TMBHEIMMU
mencruaMm: ©)
COBMECTHasa
IeaTeJIbHOCTbL : —
[IOHUMAThL U
VCIIOJIbL30BAaThH
IperMyliecTBa KOMAaHIHOM
Y MHIOUBUIOYAJIbHOM
paboTH;

- YMETBH OIEPUPOBATH
IIOHATUAMU : CJIyYaMHBIM OIBIT U
cllyyamHoe coOnTHue,
BEPOSATHOCTEL CJIy4alHOTO
COOHITUSA; YyMEeTb BHUMUCIIATH
BEPOATHOCTL C MCIOJIb30BAaHMEM
rpadruecKmux MeTOIOB;
IPUMEHATE QOPMYJIEL CJIOXEHUS U
YMHOXEHMS BEPOSATHOCTEN,
KOMOMHATOPHEE (QakKTE U
bopMyJIEl IPM PEUWEeHUM 3anad;
OLIEHMBATbL BEPOATHOCTU
PeaJibHEIX COOBITUM; SHAKOMCTBO
CO CJyuyaVHBIMM BeJIMUMHAMMU;
YMEeHMEe MNPUBOIOUTH IIPUMEPEL
IPOABJIEHMSA 3aKOHa OOJbIMX
uycesl B NPUPOIHHX U
OOlEeCTBEHHEIX SBJIEHUAX,; -
yMeThb CBOOOIOHO OINepMpOBaTh
IIOHATUAMU: CTEIeHb C LEJIEM
noxkasaTeJieM, KOPEHb
HaTypaJIbHOM CTEIeH!,
C

CTeIleHb




- IPUHMMATL LeJu
COBMECTHOMU
OedaTeJIbHOCTH,
OPTaHM30BEBATL U
KOOPIOMHUPOBATEL OEeMCTBUS
10 €e INOCTUXEHUIO:
COCTaBJATL IJIaH
OelCTBUM, paclpelesiiTb
PO C YyUYeTOM MHEHUM
YUaCTHUKOB OOCYXIaThb
pPe3yJbTaTE COBMECTHOM
paboTel; -
KOOPIOMHUPOBATL U
BBIIIOJIHATE paboTy B
YCJIOBUAX peajibHOTO,
BUPTYaJIbHOTO U
KOMOVHMPOBAHHOT'O
B3aMMOIENCTBUS,; -—
OCYUECTBJIATL [IO3UTUBHOE
cTpaTernueckoe
IIOBEOEHVE B PAa3JIUUHBIX
CUTYyaluusax, NPOABJIATH
TBOPUYECTBO U
BOOOpPaxeHue,
VHULMATUBHEIM .
YHUBEPCAJIbHBIMU
PeryilaTUBHEIMU
OEeVICTBUAMM: T') IIPUHATHUE
cebsa M OpyIrux Jomem: -
IIPUMHVMATBL MOTMBE U
APTYMEHTH IOPYIMUX JIOOeN
IpM aHaJu3e pes3yJibTaTOB
OedaTeJIbHOCTU,; -
IpM3HaBaThb CBOE IIpPaBO U
IpaBo IOPYyI'MX JIOOEM Ha
ouMOKM; — pPa3BUBATH
CIIOCOBOHOCTB I[IOHMMATH
MMP C HNO3MUMM OPYyI'OTO
JeJjioBeKa

OBITb
OBJlameHMe

pPalMOHAJILHEIM IIOoKazaTeJieM,
CTelleHb C JeVCTBUTEJIbLHBM
(BemecTBEeHHEM) IOKazaTeJIeM,
JorapudM umcia, CHUHYC,
KOCMHYC U TaHI'€HC
IPOM3BOJIBHOTO UMCJa; -
yMeTb CBOOOOHO OIEepUpPOBaTH
noHaruaMm: rpadmuk QyHKUMM,
obpaTHasa QyHKUMS,
KOMITOBULMSA QYHKLMN,
IuHeViHass OyHKUUS,
KBaIopaTuuHasa OQyHKUMA,
cTerneHHas QYyHKLUUS C LeJIbM
nokaszaTeyeM,
TPUTOHOMETPpUUECKMe OGYyHKLUM,
oOpaTHEE TPUIOHOMETPUUECKUE
byHKUIMM, [IOKal3aTeJIbHasa U
JorapubdmMmueckas QyHKLUUM;
YMETB CTPOUTE I'padmim
GYHKUMUM, BHIIOJIHSATH
npeobpasoBaHMa I'padmxos
byHKUIUM; - YMETH
MCIIOJIb30BAaTh I'padmkm
OYHKUIUM OJId U3YyUYeHUd
IPOLIECCOB U 3BaBUCUMOCTEM
IpM pPelleHMM 3amdad M3 IPpyIuUx
YUEeOHEIX IPeIMETOB U U3
pPeaJyibHOM XM3HM; BEpPaxXaThb
bopmMmysiaMMt 3aBUCUMOCTM MEXIY
BeJIMYMHAMM; — CBOOOIHO
OIlepUpPOBATEL NOHATUAMM :
YeTHOCTb OYyHKLIUM,
NIEPUOINYHOCTE OQYHKLMM,
OTPAHMUYEHHOCTh QYHKUMM,
MOHOTOHHOCTBE OQYHKLMM,
BKCTPEMYyM OYyHKLIUM,
HamboJibllee ¥ HaMMeHbllee
3HaueHMsa QYHKUUM Ha
IPOMEXyTKe,; yMEeTb NIPOBOIUTH
uccrenosaHme QyHKLUUM;

YMETb MCIOJIb30BATh CBOMCTBA
U Tpaduky QYHKUMM OJig
pelueHnsa ypaBHEeHUM,
HEepPaBeHCTRB M 3alad C
napaMeTpamim; mu3obpaxaTb Ha
KOOPIOMHATHOM IIJIOCKOCTMU
MHOXECTBA pPeleHUlM
YPaBHEHUM, HEPABEHCTB U UX
CUCTEM




OK 05
OcymecTBJISATE
YCTHYIO U
IUCEMEHHYIO
KOMMYHMUKAIIMIO Ha
rocynapCTBEHHOM
SABBIKE POCCHUIICKOM
Pemeparnmm C
yyeToM
ocoBeHHOCTEeM

B oByacTtuM 3CTETUUYECKOTO
BOCIIMTAHUS: —
DCTETUUYECKOE OTHOIEHUE
K MMUPY, BKJIOUYasd
DCTEeTUKY OBITa, HaAY4YHOTO
Y TEXHUUECKOTO
TBOpPYeCTBa, CIOpTa,
TpyZa ¥ OOWEeCTBEHHEBIX
OTHOIIEeHUM; -
CIIOCOBOHOCTH
BOCIIPMHMMATL pPas3JIMuHbe
BUIE MCKYCCTBRA,
TpaIulUM M TBOPUECTBO
CBOETO U IpyIUX

YMETE OIEepMPOBaThH
IIOHATUAMU: CpenHee
apubmMeTnueckoe, MeInmaHa,
HambOoJIbllee M HaMMEHBIIEES
3HAUEeHMsd, pa3Max,
OMCIIEpCUSA, CTaHIApPTHOE
OTKJIOHEHME UMCJIOBOI'O
Habopa; yMEeHME M3BJIEKATH,
VHTEepHIpeTpOoBaTh
nHOOPMALIMK, IIPEeOCTaBJIEHHY
B Tabimulax, Ha IOMuarpaMMax,
rpadmrax, OTPAXALILYII
CBOMCTRA pPeaJIbHBEIX IIPOLIEeCCOB
Y SABJIEHUV; NPEenCTaBJSTH
nHOOPMaALIMI C

COLUMAaJIbLHOTO U
KYyJIb TYPHOTO
KOHTEeKCTa

HApOIooOB, OlyllAaTbh
DMOLIMOHAJIbHOE BOBIOEMCTBUE
UCKYyCCTBa,; - yOexIeHHOCTb
B B3HAUMMOCTM IJIS JIMUHOCTU
¥ ofbumecTBa OTEUECTBEHHOTO
Y MUPOBOT'O MCKYCCTBA,
STHUUECKUX KYJIbTYPHBIX
TpaOuLUMY M HapOOHOIO
TBOpPUYEeCTBa; - IT'OTOBHOCTBL K
CaMOBHPAXEHMIO B PAa3HBIX
BMIOAX MCKYCCTBA,
CTpEMJIEHME NPOABJISATH
KayuecTBa TBOPUECKOU
JuyHocTu,; OBJIaIeHUEe
YHMBEPCaJlbHEIMU
KOMMYHMKATUBHBEIMU
IeVCTBUAMM: a) obmeHue: -
OCYUECTBJIATE KOMMYHMKALIUMU
BO BCeXx cdepax XM3HU; -
pacrno3HaBaTb HeBepOaJibHBEIE
cpencTea OOUWEeHMs, I[NOHMMATH
3HAUEHME COLMAJIbHBIX
3HAKOB, pPacIlOo3HaBaThb
IPEeONOCEIIKM KOHQIMKTHEIX
CUTyaluuMmM M CMAI'JYaThb
KOHQJIMKTEI; — PA3BEPHYTO U
JIOTUUYHO mM3JjlaTraThk CBOK
TOUKY 3pPeHusa C
VCIIOJIb30BAHMEM S3BIKOBHIX
CpencTs

IOMOWBID Tabaul, M IOuarpaMMm;
MCCJIeNOoBaThk CTATUCTUUECKUE
OaHHBIE, B TOM UMCJIe C
IpMMeHEeHMeEM I'padruecKmx
METOIOB M BJIEKTPOHHEBIX
CPenOCTRB; — YMEThH
OIlepUpPOBaATL NOHATUAMM :
TOUKa, OpaMas, [IJOCKOCTh,
IIPOCTPAHCTBO, IOBYI'PaHHEN
yT'OJI, CKpelMBaolmecs
npsaMele, [HapajliJIeJIbHOCTb U
[IEePIEeHOUKYJIAPHOCTE [IPSMBIX
M IJIOCKOCTEM, YyI'OJI MexXIOy
NPAMBIMM, YT'OJI MeXIy HIpsaMOM
M IJIOCKOCTBIO, YI'OJI MeXIOy
IIJIOCKOCTSAMM, PacCTOSHME OT
TOUKM IO I[JIOCKOCTH,
pacCcTosaHME MeXOy NIPSAMEIMU,
pacCcTosaHME MeXOy
IIJIOCKOCTAMM; — yMETb
MCIIOJIb30BATh [IPU pPeUleHUU
3amad MU3ydeHHBle QaKTH U
TEOPEMH I[1JIaHUMETPUN ;
YMEeHME OLEeHMBATL pPa3MepEH
OOBEKTOB OKpPyXawllero MUP




OK 06
[TpoaBmAaATE
TPaxIaHCKO—
IATPUOTUUECKYK
IO3ULIMIO,
OIEMOHCTPUPOBAT
b OCOBHAHHOE
noBeIeHue Ha
OCHOBE
TPaOULMOHHEIX
oflmeyuesIoBEeUECK
X LIEHHOCTEMN,
B TOM UMCJIEe C
yueToM
TapMOHMBALUN
MeXHAalMOHAJIb HEL
X U
MEXPEJIUTI MO BHEIX
OTHOIIEeHUN,
IPUMEHSATH
CTaHIOAPTH
AHTUKOPPYILMOH
HOT'O TNOBEIEeHUMU

— OCO3HaHMue ODYyUYanlMMUCH
POCCMMCKOM TpPaxXIaHCKOM
MOEHTUYHOCTHU; -
LeJIeHalpaBJIEHHOE Pa3BUTHUE
BHYTPEHHEN [IO3ULUU
JINYHOCTM Ha OCHOBE
OYyXOBHO-HPABCTBEHHEIX
LIeHHOCTEM HapOIOB
Poccurickom denepaumnu,
UCTOPUUECKUX U
HalMOHAJIbHO-KYJIb TYPHBIX
Tpamuuuy, GOopMMPOBaHUE
CHUCTEMEl 3HAUYMMEIX
LIEHHOCTHO~ CMEICJIOBEIX
YCTaHOBOK,
AHTUKOPPYILMOHHOTO
MVPOBO33PEHUI

YMETHE OIEepPMPOBaTH
IIOHATUAMU: NPAMOYIT'OJIbBHAA
cucTeMa KOOpIMHAT,
KOOPIOMHATE TOYKM, BEKTOP,
KOOPIOMHATE BEKTOPA,
CKAaJISPHOE IIPOM3BENEHUE,
yIT'OJI MEeXIOy BEeKTOpaMH,
CyMMa BEKTOPOB,
IPpOM3BEIEHME BEKTOPa Ha
UMCJIO; HaxXOIUTh C IIOMOUBLIO
M3y4YEeHHEX QopMyJI
KOOPIOMHATE CEpPEnMHEL
OoTpe3Ka, pPacCTOSHME MeXOy
OBYyMA TOUKaMM; -—yYMETb
BHIOMPATH [IOOXOOAWMUMN
VU3YUEHHBIM MeTOon IJis
peleHusa 3apmadn,
pacrno3HaBaThb
MaTeMaTudeckue QakKTH U
MaTeMaTUYeCKMe MOIesM B
IIPUMPOIOHEIX M OOlleCTBEHHBIX
ABJIEHUAX, B MCKYCCTBE;




IpaBOCO3HAHUIL,
DKOJIOTMUECKON KYJIbTYPH,
CIHOCOOHOCTHU CTaBUTL LEJIU
M CTPOUTL XMBHEHHBIE
JjiaHel; B uactu
TPaXxOaHCKOTO BOCIMTAHUA:
- OCO3HaHME CBOUX
KOHCTUTYLMOHHEX IIpPaB U
00s3aHHOCTEN, YyBaxXeHUe
3akKoOHa U IIpaBonopsanka; -
IPUHATHME TPaOULMOHHEIX
HallMOHAaJIbHEIX,
ofueuesIOBedYeCKIMX
TYMaHUCTUUECKUX U
IeMOKpaTUueCKUX
LIEHHOCTEMN,; — TOTOBHOCTbL
IPOTUBOCTOSATE MUOEOJIOTUMN
SKCTPEMU3MA,
HallMOHaJu3Ma, KceHodpobuu,
OUCKPVMMMHALMY I10
COLMAaJIbHEM, PeJIUMIMO3HEM,
PacoBBIM, HaLMOHAJILHBIM
IpM3HakKaM; — T'OTOBHOCTb
BECTM COBMECTHYIO
OesaTeJIbHOCTh B MHTepecax
TpaxiIaHCKOTO obmecTBa,
y4aCTBOBATH B
CaMOyIpaBJIEHUM B
ofumeobpal30BaTeJIEHOM
opraHM3aluM M IOeTCKO-—
IOHOUWECKMX OpTaHM3aluMax; -
YMEHME B3aVMMOIEMCTBOBATH
C COUMaJIbHEIMM MHCTUTYTaMMU
B COOTBETCTBUM C UX
OYHKUMAMM M Ha3HAUeHMEM;
- T'OTOBHOCTBH K
TYMaHUTAPHOM U
BOJIOHTEPCKOM
OedaTeJIbHOCTHU;
IaTPMOTUUECKOT'O
BOCIMTAHMUS: —
CcOOPMUPOBAHHOCTD
POCCHUMCKOM I'pPaXIaHCKOM
MOEHTUYHOCTH,
IaTpMoTU3Ma, YyBaXeHus K
CBOEMY Hapony, UYyBCTRa
OTBETCTBEHHOCTHU Iepen
PonmHOM, TOPIOCTU 3a CBOM
KpaM, cBowo PoIamMHy, CBOMU
A3EK U KYJbTYPY, OPOIJIOe
¥ HacTodlee
MHOTOHAlIMOHAJIbHOT'O Hapoza
Poccumu;

YyMeHMe NPUBOOUTL IIPUMEPEL
MaTeMaTUUeCKUX OTKPBITUN
POCCUMCKOM M MMPOBOMU
MaTeMaTUMUYeCKOM HayKU. -
YMETH ONEPMPOBaTH NOHATUAMM:
CJIydaMHBIM OIIBIT UM CJydaMHoe
COOHITME, BEPOATHOCTH
CJIy4aMHOT'O COOBITHUS; YMEThb
BEUMCIIATE BEPOSATHOCTL C
MCIIOJIb30BaHMeM I'paduueckmx
METOHNOB; IIPUMEHATH (QOPMYJIE
CJIOXEHMUS M YMHOXEHMS
BEPOSATHOCTEM, KOMOMHATOPHEE
daxTH M QOPMYJIEl [IPM PeleHUM
3amad; OLEeHMBATL BEPOSATHOCTHU
PeaJIbHEIX COOBITUM; SHAKOMCTBO
CO CJyYaMHBMM BeJIMUMHAMU;
YMEeHME MNPUBOIOUTH IIPUMEPEL
IPOABJIEHMSA 3aKoHa OOJIbIMX
uycesl B IMNPUPOIHHIX U
OOUECTBEHHEIX SBJIEHUAX




— LIEHHOCTHOE OTHOUIEHUE K
TOCYyHOapCTBEHHBM
CMMBOJIaM, MUCTOPUUECKOMY
U NPUPOIHOMY HaCJeIOuo,
IaMaTHMKAM, TpaIuluuaM
HaponosB Poccumy,
OOCTUMXEeHMSIM Poccum B
HaykKe, MCKYyCCTBE,
CIIOPTe, TEeXHOJIOTUAX U
Tpyoe; - UIOeMHasd
yOEeXIEHHOCTL, T'OTOBHOCTDb
K CIIYXEeHMIO UM SBaluTe
OreuecTBa,
OTBETCTBEHHOCTbL 3a €Tro
cynop0y; OCBOEHHHE
oOydanmMMUC S
MeXIpeIMeTHEEe [IOHATUS U
YHUBEpPCaJIbHEE yueOHEE
OeViCTBUA (peryJISTUBHEE,
no3HaBaTeJIbHEE,
KOMMYHUKATUBHEIE) ; —
CIIOCOBOHOCTE MX
VCIIOJIbL30BaAHUSI B
[IO3HaABATEJILHOM U
COLUMaJIbHOM NpaKTHUkKe,
TOTOBHOCTBL K
CaMOCTOSATEJIbHOMY
[IJIaHMPOBAHUK U
OCYIUECTBJIEHUNI yuebOHOM
OesaTeJIbHOCTH,
opraHM3aluuM ydebOHOTO
COTpyIOHMYECTBA C
negarormyecKUMU
paboTHUKAMU U
CBEPCTHMKAMM, K YyUaCTUIO
B IIOCTPOEHUU
VHIVUBUOYaJIbHOM
obpa30oBaTeJIbHOM
TPaeKToOpMUM,; — OBJIaIeHue
HaBHKAMU ydeOHO-—
MCCJIeIoBaTeJbCKOM,
IIPOEKTHOM M COLMAaJIbHOM
OesaTeJIbHOCTHU




OK Q7
ComencTBOBATH
COXPaHEeHUIO
OKpyXawlel cpemrl,
pecypcochbepexeHmn
, TPUMEHATDH
3HaHUS 00
VBMEeHEeHUNU
KJIMMaTa, IPMHLMIIE
OepexIMBOIO
IIPOM3BOLACTRBA,
20OeKTUMBHO
IOEeVCTBOBATL B
Ype3BEUAMHBIX
CUTyaumsa

- He I[IPMHMMATL IeNCTBUHL,
IpMHOCHAIMEe Bpen
OKpyXawnley cpene; -
YyMETbL NPOTHOBUPOBATH
HeOJIaTrOnpMuAaTHEE
DKOJIOTMUECKUE
[IOCJIEACTBUS
IpennpMHUMaEeMEIX
OelCTBUM, NpeloTBpallaTb
UX; — PacCUMPUTbH OIHT
OesaTeJIbHOCTHU
DKOJIOTUUECKOM
HaNpaBJIEHHOCTU;

- YyMEeTb OIepUpPOBaTH
NOoHATUAMMU : OYyHKLUML,
HelnpeprelBHaa QyHkUMA,
NIpoM3BOOHAA, NepBooOpaszHasd,
ONpPeneJIeHHEM MHTEeTrpall;
YMETbL HaXOIUThb IIPOU3BOIHEE
BJIeMEeHTAaPHEX QYyHKUMM,
VICIIOJIb3YS CIPaBOUYHEE
MaTepMaJiEl; MCCJIeIOBAaTbh B
OIPOCTENIUX Cly4dasax QYHKLUUM
Ha MOHOTOHHOCTBL, HAXOIOUTH
HaubOoJiblMe U HaMMeHblue
3HaueHMsa QYHKUMUM; CTPOUTH
IrpadMKM MHOT'OWJIEHOB C
VCIIOJIb30BAHMEM allapaTa
MaTEMaTUUECKOTO aHalu3a;
IPUMEHATEL TNPOU3BONHYIO IIPU
pelleHrY 3amad Ha IOBUXEHUE;
peumaTs NPakKTUKO-—
OPMEHTHUPOBAHHEE 3aladuM Ha
HamboJpmme u

- paspabaTeBaThL IJIaH

HaVMeHblIMie 3HadeHMA, Ha

peumeHrsa npoOJIeMEl C
yd4eToM aHajns3a MMeUMXCH
MaTEePMAJIbHEIX U
HEeMaTEepPMaJIbHEIX PEeCYypPCOB;
- OCYyLEeCTBJIATh
LleJIeHalIPaBJIEHHEI IIOMUCK
[IepeHoCca CPEencCTB U
CIIOCODOB HOeNCTBUA B
npodeCCrMOoHaNbHYD Ccpeny;
- YMEeTb II€PEeHOCUTHb
SHaHMA B I[IO3HABATEJIBHYIO
M NPakTUYeCcKyl o60JacTu
XM3BHEOeATEeJbHOCTHU,; -
npenjaraTb HOBHE
IIPOEKTEl, OLEHMBATL MIOEU
C MO3MLMM HOBMS3HEH,
OPUTMHAJIBHOCTH,
NPaKTUYECKOM SBHa4YMMOCTM;
- IOaBaTb OLEHKY HOBEBEM
CUTyalLuuaM, BHOCUTBb
KOPPEKTVBEL B
OeATeJIbHOCTb, OLEeHMBATH
COOTBETCTBME PE3YyJLTATOB
LeJIaM

HaxoxIeHue INyTU, CKOPOCTU U
YCKOPEeHUsda; - yMEeTb
OIIEepUPOBATEL NOHATUAMM :
OBMXEHME B IIPOCTPaHCTRE,
nonoOHele QUI'YPHE B
IPOCTPAaHCTBE,; MCIOJIB30BaTh
OTHOIIEHME TIJIomanen
IOBEPXHOCTEM M OOBEMOB
NOOOOHEIX QUITYP [IPU PeleHUMU
3amad; - YMEThb BHUMCIIATH
TreoMeTpUUYeCKMe BEJIMUMHEL
(onmuHa, yroJ, IJjomalb,
obweM, IJiomAalb
IIOBEPXHOCTM) , MCIIOJIb3YS
V3y4YeHHEEe QOPMYJIHL UM METOIEI

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

OK 02. Hcnosb30BaTh COBPEMEHHBIE CPE/ICTBA MOMCKA, AHAIN3a W WHTEPIPETALUN



uHdpopmarui W WHOOpPMAIMOHHBIC  TEXHOJIOTMHM  JUIA  BBINOJTHEHHWS  3ajaad
npodecCUOHATBLHON NeATebHOCTH;

OK 03. [InanupoBaTb M peanu30BBIBATH COOCTBEHHOE NpO(ecCHOHAIbHOE U
JUYHOCTHOE PAa3BUTHE, NPEANPUHUMATEIBCKYIO NEATEIbHOCTh B MPO(hecCHOHATbHOM
cdepe, UCIONB30BaTh 3HAHUA MO (YMHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX >KW3HEHHBIX
CUTYyaIHsIX;

OK 04. DddexTuBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJUJIEKTHBE U KOMAH/IE;

OK 05. OcymectBisiTh yCTHYHO Y NHUCBMEHHYK) KOMMYHHMKAalMKO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepaiu ¢ yueToM 0COOEHHOCTEN COLMAIBbHOTO
U KyJIbTYPHOIO KOHTEKCTA;

OK 06. IIposBAsATh TpaKJaHCKO-MATPUOTHYECKYIO TMO3ULHI0, JIE€MOHCTPUPOBATH
OCO3HAaHHOE TIOBEJICHUE HA OCHOBE TPAJAMIIMOHHBIX OOIIEYEIOBEUECKUX LIEHHOCTEH, B TOM
YUCJIE C Y4YETOM TapMOHH3ALMN MEXHALUHUOHAJIBHBIX M MEKPEIUTHO3HBIX OTHOILIEHMIA,
OPUMEHATHh CTaHAAPTHI AHTUKOPPYILIUOHHOIO MOBEACHUS;

OK 07. CopnelicTBOBaTh COXpPaHEHHUIO OKPYKAIOUIEH Cpejbl, pecypcocOepexeHuIo,
NPUMEHATh 3HaHUS 00 M3MEHEHUHU KJIMMaTa, MPUHIUIBI OCpPeKIUBOrO IPOU3BOJICTBA,
3¢ PEeKTUBHO NEHCTBOBATH B YPE3BBIYAHHBIX CUTYAIIUSX;

OK 08. Hcnonw3oBath cpeiactBa (U3MYECKON KyJIbTYpbl [JIsi COXpaHEHUS U
YKpPEIIJIEHUsI 3/10pOBbsl B Ipolecce MPOPECCHOHATBHON NEATEIbHOCTH U HOJJECpKaHUS
HEOOXOAMMOI0 YPOBHS (PU3NUYECKON MTOATOTOBIEHHOCTH;

OK 09. Ilonws3oBaTbes npodeccuoHaIbHON JOKyMEHTAIMEel Ha rOCyIapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.
(m. 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 MaTepHasioB, pa3padaThiBaTh Y3JIbl U JE€TATH KOHCTPYKTHBHBIX SJIEMEHTOB
31aHUW U COOPYKEHHM B COOTBETCTBUU C YCIOBHUIMH 3KCIUTyaTAllMU U HA3HAYCHUSAMMU;

I1IK 1.2. BbINOAHATH pacyeThl 1 KOHCTPYHUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKITUH;

IIK 1.3. Pa3pabatbiBaTh apXUTEKTYPHO-CTPOUTEIIBHBIE YEPTEHKHU C HCIOJIb30BAHUEM
CPEACTB aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS;

[IK 1.4. YuacTBOBaTh B pa3pabOTKe MPOEKTa MPOU3BOJCTBA PabOT C MPUMEHEHHUEM
WH(OPMAITMOHHBIX TEXHOJIOTHA.

3.4.2. BpINONHEHUE TEXHOJOTMYECKUX IMPOLECCOB HA OOBEKTE KAMUTAIBHOIO
CTPOUTENBCTBA!

[1IK 2.1. BbINOAHATH NOATOTOBUTENIBHBIE pa0OThl HA CTPOUTEIBHOM IIIOIIAJIKE;


%7BКонсультантПлюс%7D

[1K 2.2. BBINONHATh CTPOUTENBHO-MOHTAXHbIE, B TOM YUCIJIE€ OTJAEIOYHbIE pabOThl HA
00BEKTE KaUTAIbHOI'O CTPOUTEICTBA;

[IK 2.3. IIpoBoANTH ONEpPaTUBHBINA y4eT 0OBEMOB BBHIOJHAEMBIX Pa0OT U PACXO/I0B
MaTepUAIIbHBIX PECYPCOB;

[IK 2.4. Ocy1ecTBasTh MEPONPUATHUS 110 KOHTPOJIO KaueCTBA BBINOIHIEMBIX padboT
U PacxolyeMbIX MaTE€pUasoB;

3.4.3. OpraHun3anus AESTEIbHOCTH CTPYKTYPHBIX NOAPA3AECICHUN MPU BBITOJIHEHUN
CTPOUTEIBHO-MOHTAXXHBIX, B TOM YHCIJI€ OTAEJIOYHBIX PadoT, SKCIUTyaTallld, PEMOHTE U
PEKOHCTPYKIIMH 3JaHUN U COOPYKEHUM:

IIK 3.1. OcymecTBisATh ONEpaTUBHOE IJIAHUPOBAHUE JEATEIBHOCTH CTPYKTYPHBIX
noJipa3fiejieHuil Mpu MPOBEACHUH CTPOUTEIBbHO-MOHTAXKHBIX pPabOT, B TOM 4HCIE
OTJIEJIOYHBIX PabOT, TEKYIIET0 PEMOHTA U PEKOHCTPYKIIMU CTPOUTENbHBIX 0OBEKTOB,

[IK 3.2. ObecneuuBarh pabOTy CTPYKTYpPHBIX MOAPA3/EIECHUN MpPU BbINOJHEHUU
IPOM3BOJICTBEHHBIX 33]1aY;

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

I1K 3.4. KoHTponHMpOBaTh U OLIEHUBATH AESITEIBHOCTh CTPYKTYPHBIX NOAPA3ACICHUN;

IIK 3.5. Ob6ecneuynBath coONIOeHUE TPEOOBAaHWN OXpaHbl TpyJa, OE30MaCHOCTU
KU3HENACIATCTPHOCTH W 3aIUTy OKPYKAIIeHd Cpeabl NMPH BBIMOJIHEHUH CTPOUTEIBHO-
MOHTaXXHBIX, B TOM WYHCJEC OTACIOYHBIX pPAabOT, PEMOHTHBIX paboT u paboT 1o
PEKOHCTPYKIIMH U YKCIUTYaTaIlii CTPOUTEITHHBIX 0OBEKTOB.

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

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

IIK 4.2. BbINOJHIT, MEPONPHUATHS 1O TEXHUYECKOW SKCITyaTallMd KOHCTPYKIUNA U
WHXEHEPHOTO 000PY/I0BaHUS 3/IaHHM;

I[IK 4.3. IlpuaumaTe ydacTH€ B JAUArHOCTHUKE TEXHUYECKOTO COCTOSHUS
KOHCTPYKTHUBHBIX 3JIEMEHTOB JKCIUIYaTUPYEMBIX 3JaHUWA, B TOM YHUCJIE OTAEIKH
BHYTPEHHUX M HAPYKHBIX MIOBEPXHOCTEW KOHCTPYKTHUBHBIX 3JIEMEHTOB JKCIUTyaTUPYEMBIX
3JIaHUH;

I[IK 4.4. OcymecTBiasiTb MEpPONPUSATHS MO OLEHKE TEXHUYECKOIO0 COCTOSIHUS H
PEKOHCTPYKIMH 3IaHUN.



2. CrpykTypa M comepxaHmue ob6umeobpasoBaTelIbHOM
OVICLIMTIIIMHEI
2.1. O6reM IOMCLUMINIVHE M BHUIOB yd4eObHOM paboTs

Buj yue6Hoit padoThI O6veM B
Jacax

O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI JAUCIHILTHHBI 330

B T.4.

OCHOBHOE COepPKAHHE 270

B T. U.:

TeopeTHYecKoe ooyueHue 104

NMpaKTHYEeCKHe 3aHATHUS 162

CamocTosiTeIbHAsT padoTa 60

IIpomexyTouHasi arrecTanus (IK3aMeH) 4




2.2. TemMaTuUeCKMUM IIJIaH M COJEpPXaHME IOUCLMUIIIIMHEI

HamMeHOBaHMe ComepxaHme yd4eBHOT'O MaTepmalyia (OCHOBHOE M O6reM | POopMHUPYyEMEI
pPasnelioB n npocbeccmona.nbno opmeHTMposaHHoe) ’ .na6opa'rop1-me n JacoB e
TeM npakTHUYeCKMe BaHATHUSI, IPUKIAAHOM MOIYJIbL KOMIIeTeHLM
n
1 2 3 4
OcHOBHOE conmepxaHue
Pasgen 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 MOBCEIHEBHOM >
CIenraIbHOCTH JIeSITeTbHOCTH.
[IpakTHyecKkoe 3aHATHE
Tema 1.2 Yucna u Coneprxanue y4eOHOro MaTepuaia
BBIYUCIICHUS. JleiicTBUS Ha/l MOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U 2
Beipaxenus n NECSITUYHBIMU Ipo0siMuU. JIeficTBUS co cTeneHs MU, (JOPMYIIbI COKPAILIEHHOTO YMHO)KEHHUS. 0K-01. OK-
npeoOpa3oBaHUs !
CamocrosiTenpHas padora 2 02, OKO3,
Tewma 1.3. OK-04, OK-
05, OK-06,
I'eomerpus Ha Bunel mnockux ¢uryp u ux miomass. [I[pakTuko-opueHTHPOBAaHHBIE 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 ClIOCOObI UX BbluncaeHHs. CII0KHbIE TPOLICHTHI 2
BBIYUCIICHUS
[IpakTrueckoe 3aHsTue
Tema 1.5 YpaBHenus Copnepanue yueOHOro Marepuana
JluneiiHble, KBaJpaTHBIC, APOOHO-TMHEHHBIC YpaBHEHUSI U HEPABEHCTBA 4

" HCPABCHCTBA

HpaKTI/I‘-ICCKOC 3aHATUC




Tema 1.6 Cucremsl

Coneprkanne yueOHOro Marepuaia

YPaBHEHUU U CrniocoOblI pereHus cuCTeM JTHMHEHHBIX ypaBHeHuid. [lonsTus: matpuna 2x2 u 3x3, 6
HEPaBEHCTB onpenenuTenb Matpuiibl. Meton ["aycca. Cuctembl HeTMHEHHBIX ypaBHEeHUH. CHUCTEMBI OK-01, OK-03, OK04,
HEPABEHCTB OK-07
Tema 1.7 Bxoanou Coneprxanne yueOHOro MaTepuasia
KOHTPOJIb 2
Boruncnenus u npeoOpa3oBaHus. YpaBHEHHUS U HEpaBeHCTBA. ['eoMeTpust Ha IIIOCKOCTH
KontponbHas pabota 2
Pasnea 2 Ilpsambie n
IUIOCKOCTH B
NPOCTPAHCTBE
14
Tema 2.1. OcHOBHBIE Coneprxanne yaeOHOro MaTepuaa
TTOHSATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, MpsiMasi, MJIOCKOCTh, IPOCTPAHCTBO). 2
CTEepEOMETPHH. OcHoBHbIe akcuOMBbI cTepeomeTpui. [lepecekaromiuecs, napauieibHble U
Pacnonoxxenue CKpeluBaronmecs npsimeie. [Ipu3Hak u CBOMCTBO CKPEIIMBAIOIIUXCS NMPIMbIX. OCHOBHBIE
MPSIMBIX U IPOCTPAHCTBEHHBIE (PUTYPBI.
MJI0CKOCTEM CamocTosTenbHas paboTta
Tema 2.2. Coneprxanne yuebHoro matepuana .Jlpaktudyeckoe 3aHaTne
[TapannensHOCTH [Tapannensuble npsiMas u miockocts. Onpenenenue. [Ipusnak. CBoiicTsa (¢ 2
MPSIMBIX, PSAMOM U nokaszatenbcTBoM). [lapannensueie mnockoctu. Onpenenenue. [Ipuznak. Cpoiictsa (C
IJIOCKOCTH, JI0Ka3aTeNbCcTBOM). TeTpasp u ero snemMeHTsl. [lapannenenurmnes u ero 3J1eMeHTHI.
IJIOCKOCTEH CpoiicTBa MPOTUBOMOJIOKHBIX I'paHel U AuaroHasnei napamienenumnena. I[locrpoenue
ceuenuil. Perienue 3amgauy.
CamocTosiTebHas paGoTa 2
Tema 2.3. Copepxanue yuebHoro marepuana. [Ipaktudeckoe 3aHaTue
Ilepnenaukynaprocts | [lepnennukynspHsie npsimeie. [lapamiensHpie npsMbie, NEPIEHIUKYISIPHBIE K MTIOCKOCTH. 2
MPSIMBIX, PSAMOU U [Ipu3Hak nepneHIuKyISIPHOCTH MPSAMOM U TuiockocTu. JlokazarenscTBo. [lepnenaukymsp
IJIOCKOCTH, u HaksoHHad. [lepnenaukynspusie miockocTy. [Ipu3Hak nepneHauKyIsipHOCTH
IIJIOCKOCTEN iockocTel. JlokazaTesnbcTBo. PaccTosiHus B IPOCTpaHCTBE
Tema 2.4. Teopema o Copnepkanue yueOHOro Marepuaa 4

Tpex
NePIIEHANKYIIIpax

TeopeMa O TPpEX MEPICHAUKYJIApax. I[OKaBaTCJIBCTBO. Vron MCKAY HpHMOﬁ n
MJIOCKOCTBIO. YTOII MCKIAY INIOCKOCTAMU




Tema 2.5.

[TapamiensHsle, Axkcuomel crepeoMeTpui. IlepneHuKynsapHOCTb NPSIMON U TUIOCKOCTH, TApauIeIbHOCTh 2
NIEPIEHIUKYIISIPHBIE, JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX INIOCKOCTH, NEPIEHIUKYJIIPHOCTD MJIOCKOCTEN
CKpPELLMBAIOIIHECS CamocrosiTesbHast pabora 2
MIpsIMbIE
Tewma 2.6. Pemenue Coneprxkanne yueOHOro maTepuaa
3anay. [Ipsamele u Pacnonoxenue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [IepreH MKy IsapHOCTb U
IIJIOCKOCTH B apaJuIeIbHOCTh MPSIMBIX U IJI0CKOCTe. CKpelrBaouuecs: IpsiMble
MIPOCTPAHCTBE KonTtposabHas padora 2
Paznea 3.
Koopaunatsl u
BEKTOPbI 10
Tema 3.1 JlekapToBbI Coneprxanne ydeOHOT0o MaTepuasia
KOOpJMHATHI B
MPOCTPAHCTBE. JlexapToBbI KOOpIMHATHI B TpocTpaHcTBe. [IpocTeiiive 3aqaun B KOOpAMHATAX. 2
PaccTosHnE MEX Iy Paccrosinrie Mexay AByMs TOUKaMH, KOOPJIUHATHI CEPEANHBI OTpe3Ka
JBYMsI TOUKaMHU.
KoOpaHHATEI IIpakTuyeckoe 3aHsATHE
CEpENHBI OTPE3
Tema 3.2 Bekropsl B Coneprxanue yuyeObHoro matepuana. [Ipaktudeckoe 3aHsATHE
MIPOCTPAHCTBE. YTOII BexTops! B npocTpanctBe. Cll0kKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
MEXK/ly BEKTOpamu. yucno. Kommianapueie BekTopbl. CKaJIIpHOE TPOU3BEAEHUE BEKTOPOB. Paznoxxenue 2
CkansipHoe BEKTOpA 10 TPEM HEKOMIUIaHApHBIM BekTOopaM. KoopauHaTel BEeKTOpa, CKalsipHOE
MIPOU3BE/ICHUE MIPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEKY 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 MII0LIaiel Ha TUIOCKOCTH. 4
3aJ1a4uM Ha KonnuecTBeHHBIE pacyeThl

KOOPAMHATHOM




IIJIOCKOCTH

Tema 3.4 Pemenue
3anad. KoopauHatel u

Copneprkanne yueOHOro Marepuaia

JlexapToBbl KOOpAMHATHI B ITpocTpaHcTBe. BekTopsl B pocTpancTBe. CioxkeHue u

BEKTOPBI BBIYMTAHNUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yKciao. KoMIuiaHapHble BEKTOPBI.
CkansipHOe Ipou3BeIeHNE BEKTOPOB. Pa3ioxeHne BeKTopa o TpeM HEKOMILJIaHAPHBIM
BekTopaM. [Ipocrenmme 3anaun B koopauHaTtax. KoopanHaTel BEKTOpa, pacCTOSHHUE
MEXy TOUYKaMHU, KOOPAUHATHI CEPEIMHBI OTPE3Ka, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB B
KOOpJMHATAaX, YIOJl MEX/Iy BEKTOPaMH, YToJl MEX1y IpSIMOH U IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU
KonTtponbHast paboTa 2
Pa3nes 4. OcHoBbl TpUuronoMerpun. Tpuronomerpuueckue pyHKumnu 34
Tema 4.1 Coneprxanne y4eOHOro MaTepuasa
Tpuronomerpuyeckue | Pagmannas mepa yria. [IoBopoT Toukn BOKpyT Havana koopauHat. Onpeienennue cCuayca,
byHKIIIN KOCHHYCa, TAHI€HCA U KOTAHT'€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT€HCa 0 4
MPOU3BOJIBHOTO yIJIa, YETBEPTIM. 3aBUCUMOCTh MEK/Iy CUHYCOM, KOCUHYCOM, TAHF€HCOM U KOTAaHT€HCOM OK-01, OK-02, OK03,
yrcaa. Pagnannas u OJTHOTO 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, [IpakTrueckoe 3aHsTHe Coneprxkanue yueOHOTro MaTrepuana
KOCUHYC, TAaHT€HC Cymma 1 pazHocTh cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC TBOMHOTO
CYMMBI U pa3HOCTH yraa. @opmMyIibl HOTOBUHHOTO yriia. [IpeobpazoBanusi CyMMbl TPUTOHOMETPHUYECKHUX 4
nByX yrioB CHHyC U | (yHKIHI B IPOU3BEACHUE U IPOU3BEICHUS B CYMMY. BhIpaykeHHE TPUTOHOMETPUICCKUX
KOCHHYC JIBOMHOTO (GyHKIUI yepe3 TaHreHC MOJIOBUHHOTO apryMmenTa. [IpeoOpa3oBaHus mpocTenmx
yraa. ®opmybl TPUTOHOMETPUUECKUX BBIPAKECHUN
MIOJIOBUHHOTO yTiia
Tema 4.4 Oynkuuu, Copepxanue yueOHOro MaTepuaa
UX CBOMCTBA. OO6nactp ornpeesieHUs] © MHOXKECTBO 3HaueHUH QyHkumid. YHETHOCTh, HEUETHOCTD, 2
CnocoOsl 3a1aHus nepuonuHocTh GyHKuMH. CrnocoObl 3a1aHusl GyHKIUH
byHKIUH CamocrosiTesibHas padoTa 2
Tema 4.5 Copepkanne yueOHOT0O MaTepuaa




Tpuronomerpuueckue
GbyHKIIUYU, UX
CBOWCTBA U IpauKu

OO6nacTp ornpeneieHus] © MHOYKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (PYHKLIUH.
YETHOCTh, HEYETHOCTD, MEPUOANYHOCTh TPUTOHOMETpUYECKHX (yHKIMH. CBOWCTBA U
rpaduku GYHKIHMH Y =COS X, Yy =sin X, y = tg X, y = ctg X.

Tema 4.6 Coneprxanne yueOHOro MaTepuasa
[IpeobpazoBanue Cxartue U pacTspkeHHe TpauKoB TpUroHoMeTpudeckux GpyHkiuii. [IpeobpazoBanue
rpaduKoB rpadMKOB TPUTOHOMETPHUECKUX (DYHKIIHIA
TPUTOHOMETPHUYECKUX CamocrosiTesbHast pabora
byHKIUH
Tema 4.7 Onucanue IIpakTHyeckoe 3aHATHE
MPOU3BOJICTBEHHBIX | Mcmosib30BaHHE CBOMCTB TPUTOHOMETPHUUECKUX (MYHKIMI B MPOpEeCCUOHANBHBIX 3a1adyax

IIPOLIECCOB C
MTOMOIIBIO T'pauKOB

byHKIMI
Tema 4.8 O6paTHbIe [Ipaktnueckoe 3ansatue  CopepkaHue yueOHOro MaTepuasna
TPUTOHOMETPUYECKUE O6paTHble TpuroHoMerpuueckue ¢GyHkuu. Mx cBoiicTBa u rpaduku
GyHKITIT CamocTosTenbHas paboTta
Tema 4.9 [Ipaktuueckoe 3anstue  CopepxaHue 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, PEeLIaeéMble Pa3IoKeHUEM Ha MHOXKUTEIH,

oaHopoaHskie. [IpocTelilme TpPUroHOMETPUYECKUE HEPABEHCTBA

CamocTosTenbHas pabora

Tema 4.10 CuctemMbl
TPUTOHOMETPHUICCKUX
YpaBHEHUI

Copepxanue yueOHOro Marepuaiia

CucTteMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPaBHEHUN

IIpakTnyeckoe 3aHsATHE

Tema 4.11 Pemenue
3a71a4. OCHOBBEI
TPUTOHOMETPHH.
Tpuronomerpudeckue
byHKIIUU

Copepxanue yueOHOro Marepuaiia

[IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUH. PellieHne TpUuroHoMeTpuyecKux
ypaBHEHUI U HEPABEHCTB B TOM YHUCJIE C CIOJIb30BAHUEM CBONCTB (DYHKITHIA.

KouTposbHasa paboTa

Paznea 5.
KoMmiekcHblie
YHucJaIa

Tema 5.1

Copepkanne yueOHOTO MaTepualia




Kommiiekcurle umcia

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

KOMILIEKCHOTO 4yrcia. PopMa 3arucu KOMIUIEKCHOTO YHcia (TeoMeTpuyeckas, 2
TPUTOHOMETpUYECKas, anredpanyeckas). Apupmerndeckue JeUCTBUS C KOMIUIEKCHBIMU
YHCIaAMH
[TpakTHYECKOE 3aHSATHE 2
Tema 5.2 Coneprxanne ydeOHOro MaTepuasa
[Ipumenenne BrinosiHeHUE pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX uyncell. [Ipumepsl ncnonb3oBaHus
KOMIUIEKCHBIX YHCET KOMIUICKCHBIX YHCEI
CamocrosiTesnbHas paboTa 2
Tema 5.3 Coneprxkanne ydeOHOro MaTepuaa
[Ipumenenune KonrtpoJabsnasi pagora 2
KOMIUIEKCHBIX YHCET
Pasneua 6.
IIpousBoanasn
dyHkuun, ee 36
NpUMeHeHue
Tema 6.1 [lonarue Coneprxanne y4eOHOro MaTepuasa
IIPOU3BOIHOM. Omnpenenenre YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCO0B! ee 3aanus. CBOiCTBa
®dopmyIibl ¥ TpaBHUIIa YHCIIOBBIX TOCen0BaTeNbHOCTEH. 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
CamocTosiTenbHas paboTta 2
Tema 6.2 Copepxanne yueOHOro MaTepualia
[TpousBoHBIC Dopmynsl muddepenunponanus. [IpaBuna nuddepenunpoBanus 2
CYMMBI, pa3HOCTH [IpakTuueckoe 3anatue 4
MIPOU3BEICHUS,
JaCTHOT'O OK-01, OK-02,
Tema 6.3 [TpakTHYECKOE 3aHATHE Conepxkanue yuebHOro MaTepuana OK03, OK-04, OK-
IIpouzBosaHbIe Omnpenenenue cnoxHou GyHKIUU. [Ipor3BoHAS TPUTOHOMETPUYECKUX (DYHKIIUH. 2 05, OK-06, OK-07
TPUTOHOMETPHUYECKHUX [IpousBoaHas CIOXKHON HYHKITUH K.
(bYHKIMH.
IIpounsBoHas

CJIO)KHOM (PyHKITHH




Tema 6.4 [1ousarue o

Copneprkanne yueOHOro Marepuaia

HENPEPBIBHOCTH [Tonsarue HenpepriBHOM (hyHKIMHU. CBOMCTBA HENIPEPBHIBHOM (QyHKIMH. CBA3H MEXTY
¢ynkuuu. Meton HENPEPHIBHOCTHIO U TU(PPEepEeHIMPYEMOCTHIO (DYHKIIUU B TOUKE. AJTOPUTM PELICHUS
UHTEPBAJIOB HEPABEHCTB METO/I0M UHTEPBAJIOB
CamocrosiTe1bHasi padoTa
Tema 6.5 [IpakTHueckoe 3aHsITHE. Copepxxanue yueOHOro Marepuaia

I'eomerprueckuii u
(bu3nIeCKnil CMBICI
IIPOU3BOTHOMN

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

Tema 6.6
Dusnyeckuii CMBICH
IIPOU3BOIHOM B

[Tpaktuueckoe 3ansitue.  ConeprkaHue yueOHOro MaTepuasa

duznyeckuil (MEXaHUYECKUIi) CMBICI POU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

npodeccuoHaIbHBIX CamocrosiTesbHast paboTa
3aj1auax
Tema 6.7 Coneprxanne ydeOHOro MaTepuaa
MOHOTOHHOCTB BozpacTtanue u yObiBaHHE (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (QYHKIUU
¢bysakun. Touku 3HaKy IpOU3BOAHOM. [ToHATHE IPON3BOIHON BBICIIETO MOPSAJIKA, COOTBETCTBUE 3HAKA
AKCTpEeMyMa BTOPOM MPOU3BOJHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a/iauu Ha
MaKCUMyM U MUHUMYM. [IOHSATHE aCUMNITOTHI, CIIOCOOBI UX OINpeAeiIeHUs. AJTOPUTM
rccaeaoBaHus (GYHKIIMH U IIOCTPOCHUS €€ rpaduka ¢ MOMOIIbIO TPOU3BOAHON. [IpoOHO-
nuHenHas QyHKIms
[TpakTHueckoe 3aHsTHE
Tema 6.8 Coneprxkanue y4eOHOro MaTepuasa
Uccnenosanue HccnenoBanmne QyHKIIMM HA MOHOTOHHOCTD U ITOCTPOEHUE I'PpaUKOB.
byHKIM 1 [IpakTuueckoe 3anatue
MIOCTPOCHHE
rpaguKoB
Tema 6.9 Copepxanne yueOHOro MaTepuaiia
Haubonbiiee u Haxosxnenne HanOoJbIIero 1 HAMMEHbBIIET0 3HaYeHNH (YHKIUH, TOCTpOeHHe IrpadKOB
HauMEHbIIIEe MHOTOYIEHOB C MCIIOJb30BaHUEM alllapaTa MaTEMaTUYECKOIO aHAIN3a
3HaueHUs! QYyHKIIUU CamocrosiTesibHas padoTa
Tema 6.10
Haxoxnenne Haumenblee 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. MccienoBanue GpyHKINA ¢ TOMOIIBIO
npon3BoHoW. Hanbospiiee u HanMeHblee 3Ha4eHus] QyHKIIUU

TIpHMeHeHHe KouTposbnas padota 2
Paszpnen 7.
MHOrorpaHHMKH 1
TeJla BpallleHusl 40
Tema 7.1 Bepiunsi, Coneprxanne ydeOHOro MaTepuaa
pebpa, rpaHu [Tonstue MHOTOrpanHuka. Ero anemeHTsl: BepinuHbl, pedpa, rpanu. uaronans. CeueHue. 2
MHOTOTpaHHUKA Brimmykiibie 1 HEBBIMYKIJIbIE MHOTOIPAaHHUKH
OK-01, OK-02, OKO03,
CamocrostenpHas pabora 2 OK-04, OK-05, OK-06,
Tema 7.2 IIpusma, ee Copepxanue yueOHOro Marepuasa SRS
COCTAaBIISIOIIUE, [Tonstue npusmel. Ee ocHOBaHMs 1 00KOBbIE Tpanu. Beicota npusmel. [Ipsmas u 2
ceuenue. [Ipsmas u HaksoHHas npusMa. [IpaBunbHas npusma. Ee ceuenne
MpaBUJIbHAS TPU3MBI [TpakTHueckoe 3aHsATHE 2
Tema 7.3 Coneprxanue ydeOHOro MaTepuaa
[Tapannenenunen, [Tapannenenunen u ee sneMenTol. Ceuenue [apamnenenunen. Kyo. 2
ky0. Ceuenue kyo0a, CamocrosiTenpHas padora
napajuiesenumena
Tema 7.4 Ilupamuna, Coneprxkanne y4eOHOro MaTepualia
€€ COCTaBJISIIOLINE, [Mupamuna u ee anementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. YceueHHas 2
ceuenue. [IpaBunbHas nupamuja
nupamu/ja. [IpakTuueckoe 3anatue
YceuenHas nupamuaa 2
Tema 7.5 bokoBas u [IpakTHueckoe 3aHsTHE. Copepxanue yueOHOro MaTepuana 2
MOJIHAs! TIOBEPXHOCTh [Tnomaas OOKOBOW W MOTHOW MOBEPXHOCTHU MPU3MBI, MUPAMUIBI
MIPU3MBI, TUPAMUIBI CamocrosiTesibHAs padoTa 2
Tema 7.6 Cummerpus Copnepkanue yueOHOro Marepuana
B KyO0e, CuMMeTpHsi OTHOCUTETIFHO TOYKH, IPSIMOH, TiockocTu. CuMMeTpus B KyOe, 2
napajienenunese, napajuieJenumneae, npusmMe, nupamMmuie

MpU3MEe, IMMUpaMuac




Tewma 7.7 IIpumepsl
CUMMETpUH B

CuMMeTpHs B IpUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuun
Tema 7.8 Copepkanne yueOHOr0 MaTepuaia
[IpaBuibHBIE [ToHsiTHe mpaBUILHOIO MHOrOrpaHHuka. CBoiicTBa paBUJIbHBIX MHOTOI'PaHHUKOB
MHOTI'OrpaHHUKH, UX
CBOICTBA

Tema 7.9 Hununap,
€r0 COCTaBJISIONIHE.
Ceuenue nunuHIpa

Coneprxanne yueOHOro MaTepuasa

Hunuuap u ero snementsbl. CeyeHue MWIMHPA (MapauieIbHOe OCHOBAHUIO U OCH).
PasBepTka mwimHIpa

[IpakTHueckoe 3aHsTHE

Tema 7.10 Konyc, ero
COCTaBJISIOLIHE.
CedeHnue KoHyca

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

CamocrosiTesbHasi pabora

Tema 7.11
VY cedeHHBl KOHYC.
CedeHue yCce4eHHOro
KOHycCa

Copneprkanue yueOHOro Marepuaia

VYceuennsrnii konyc. Ero oopasyromias u Beicota. CedeHne yCeueHHOTro KOHyca

Tema 7.12 ap u
cdepa, UX ceueHUs

ConepxaHue y4eOHOT0O MaTepuana

[Tap u cdhepa. BzanmHuoe pacniosioxenue chepsl u miockoctr. CedeHue mapa, chepsl

Tema 7.13 IlonsTne
00 00BeMe Tea.
OrHomleHne 00beMOB
MOIOOHBIX TE

Copepxanue yueOHOro Marepualia

[TonsTre 06 o6beme Tema. O0beM KyOa U MPSAMOYTOIBHOTO Napaiienenuneaa. Oobem
npu3Mbl ¥ mmHApa. OTHONICHHE 00bEMOB MOIOOHBIX Tel. ['eoMeTpUYeCK i CMBICIT
OTpeNeNuTeNs 3-Tr0 MopsijIKa

HpaKTI/I‘leCKOG 3aHATUC

Tema 7.14 O0beMBI U

Copepxanne yueOHOr0 Marepuala

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

MHOT'OI'paHHUKOB U
TCJI BpAIICHU A

HpaKTI/I‘leCKOC 3aHATUC

Tema 7.16
I'eomeTrpuueckue
KOMOHWHAIIUY HA

[IpakTHyeckoe 3aHsTHE. Conepxanue yueOHOro MaTepuala

Hcnons3oBanue KOM6I/IHaI_II/II\/'I MHOT'OI'paHHUKOB U TCJI BpAallICHUA B
IIPAKTUKOOPUCHTUPOBAHHBIX 3a/ia4ax

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

05, OK-06,
[K...

OK-07




IIPaKTHKE

Tema 7.17 Pemtenne

Copneprkanne yueOHOro Marepuaia

3azad. OOBeMbl U MIIOUIAIU TOBEPXHOCTH MHOI'OTPAHHUKOB U T€J BpAIlCHUs 2
MHoOrorpaHHuky u KonrponsHas padora
TeJa BpalleHUs
Pasnea 8.
IlepBooGpa3nasn
¢pyHkuum, ee 18
NpUMeHeHHe
Tewma 8.1 Coneprxanne ydeOHOro MaTepuasa
[TepBooOpaznas 3ajaua 0 BOCCTAHOBJICHUH 3aKOHA JIBUKEHUS 110 U3BECTHOM CKOopocTH. [ToHsTHE
¢ynkuuu. [lpaBmwia | uaTerpupoBanus. O3HaKOMIICHHE C TIOHSITHEM MHTETpalia ¥ MepBooOpa3Hoit s QyHKIMH 4
HAXO0XJACHHUSA y=f(x). Pemienue 3agauy Ha cBsI3b NEPBOOOPA3HOI U €€ MPOU3BOAHOM, BHIYMCIICHUE
epBOOOpPa3HBIX nepBooOpazHoM s JaHHOM QyHKIuK. Tabauna Gopmyn A HaXOXKJIEHUs
nepBooOpa3HbiX. M3ydyeHue mpasuiia BIYMCICHHSI IEPBOOOpa3HON
IIpakTnyeckoe 3aHsITHE 2
Tema 8.2 ITnomans Coneprxkanne ydeOHOro MaTepuasa
KPUBOJIMHEWHON 3anauu, TPUBOASIINE K MOHITHIO ONPEIEICHHOT0 HHTETpaia — O BBIYUCICHUH TIIOMAIN 2
Tpaneuuu. Popmyiia | KpUBOJIMHEWHOM TpamemuH, O MepeMenieHud TOUKH. [ToHATHE onpeIeIEHHOTO HHTerpaa. OK-01, OK-02, OKO03,
Hprotona — I'eomeTrpuueckuit u puznyecKuii CMBICI onpeaesieHHoro uurerpaina. dopmyna OK-04, OK-05, OK-
JletiounIta Herorona— JleiiOHua 06, OK-07 IIK...
[IpakTrueckoe 3aHsITHE 2
Tema 8.3 Coneprxkanue y4eOHOro MaTepuasa
Heonpenenennsiii u [ToHsATHE HEONIPEAEIEHHOIO HHTErpajia 2
ONpeCIICHHBIN
MHTETrpaJibl CamocrosiTesibHAs padoTa 2
Tema 8.4 [lonstue 06 Copepxanue yueOHOro MaTepuaiia
ONpPEICTICHHOM ['eomeTpryecKHii CMBICI ONPEAEICHHOTO HHTErpasia 2
HHTErpajie Kak
101 AN
KPUBOJIMHEWHOU
Tpaneuuu
Tema 8.5 IIpakTuyeckoe 3aHsATHE
OnpeneneHHsIi I'eomerpuueckuii cMbich onpezeneHHoro uarerpana. @opmyna Hetorona - JleiiOnuma.
UHTErpal B )KU3HU Pemenue 3a1ay Ha MpUMEHEHUE UHTETPANA [T BEIYUCICHHS (PU3NIECKUX BEJTMYUH U 2

IJIOIIAIEN




Tema 8.6 Pemienune

Copneprkanne 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 MaTepHasia
(GyHKIUS, €e CBOMCTB [TonsiTHE KOpHS N-OM CTENEHU U3 NEUCTBUTENIBHOrO ynucia. OyHKuuu y = VX n nx 4
cBoricTBa 1 rpadukn. CBOICTBA KOPHS N-OM CTENEHU
Tema9.2 [Ipaktuueckoe 3anstue. CopepxaHue yaeOHOTO MaTepuaia
[Ipeo6pazoBanue [Ipeobpa3oBaHue HppallMOHATBHBIX BbIPAXKEHHM 4
BBIPOKEHHUI C CamocrosTenbHas paboTa OK-01, OK-02, OKO03,
KOPHSIMH N-OH OK-04, OK-05, OK-07
CTETeHU
Tema 9.3 CoiicTBa [Tpaktuueckas padora. CoaepkaHue y4eOHOro MaTepuasa
CTETEeHHU C IlonaTue crenenu ¢ J10OBIM pallMOHANBHBIM NOKa3aTeneM. CTeneHHble QYHKINU, UX 4
palOHAIbHBIM U CBOIicTBa U rpaduku
NEUCTBUTEIILHBIM
MOKa3aTeNsIMU
Tema 9.4 Pemienue [Tpaktrueckoe 3anstue. CopepkaHue yueOHOTO MaTrepuana
UppalMOHAbHBIX PaBHOCHIIBHOCTB UppaIIMOHANBHBIX YPABHEHUN U HEPABEHCTB. METO/bI UX PEIICHHUSL. 6
ypaBHEHUU U Pemenune nppanroHalbHBIX ypaBHEHUN 1 HEPABEHCTB
HEPaBEHCTB CamocrosiTejibHasi paboTa
Tema 9.5 Crenenu u Copepxanne yueOHOro Marepualia
kopHU. Crenennas | OnpeneneHue creneHHol GyHKiuu. Vcrnoib30BaHue ee CBOMCTB MPH PELICHUN YPaBHEHU I 2
byHKIUSA Y HEPAaBEHCTB
KonTtposnbHas pabora
Pasnea 10.
IlokazaTenbHast
dbyHkuus 12
Tema 10.1 Copepxanne yueOHOT0 MaTepualia
IlokazarenbHas CreneHp ¢ NpOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3areneM. OnpeeneHue noka3areabHou 2




byHKkuus, ee
CBOMCTBA

¢byHKIMH, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeIbHON (PYHKIINH.
Perienne nokaszaresnbHbIX YpaBHEHUH (PYHKIIMOHATBHOTPAQUIECKUM METOAOM

Tema 10.2 Permrenne

[TpakTuueckoe 3aHsiTUE Conepxanue yueOHOro MaTepuasa

Pemrenne nokasarenbHbIX ypaBHEHUN METOJIOM YPaBHUBAHUS [T0KA3aTEIIEH, METOOM

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

[I0Ka3aTeIbHbIX
ypaBHEHH U BBEJICHHUS HOBOH IMEPEMEHHOM, (YHKINOHATIBHO-TpahuIeckuM MeToaoM. Pemenne 6
HEPABEHCTB IIOKAa3aTeJIbHbIX HEPABEHCTB
[IpakTHueckoe 3aHsTHE
Tema 10.3 Cucremsl Coneprxanne ydeOHOro MaTepuasa
II0Ka3aTeJIbHBIX PemreHne cucreM nokasaTenbHbIX YPaBHEHUI 2
YpaBHEHUU
Tema 10.4 Pemenue Coneprxanne ydeOHOro MaTepuaia
3a7ad4. Pemrenne nokasarenbHbIX ypaBHEHUI METOJIOM YPaBHUBAHUS ITOKA3aTeNIEH U METOJOM 2
[Toka3zaTenbHas BBEJCHUS HOBOM IepeMEeHHON. Penienne nokazareabHbIX HEPABEHCTB
byHKIUSA KonTponbHas pabora
Pazpen 11.
Jlorapugmbsl.
Jlorapumuyeckas 22
GyHkuus
Tewma 11.1 Jlorapudgm Coneprxkanue y4eOHOro MaTepuasa
yucina. JlecaTnuHblii U Jlorapudm yucna. JlecaTHYHBINA U HATYPATIBHBIN JTOTapU(MBI, YUCIIO € 4
HaTypaJbHbIN CamocrosTenbHas paboTta
Jorapu(mel, YUCIIO € OK-01, OK-02, OK-
Tema 11.2 CpoiicTBa [Tpaktnueckoe 3anstue. Conep)kaHue yueOHOro MaTepuasa 03, OK-04, OK-05,
norapu(mMoB. CaoiictBa jorapudmon. Onepanus JorapuMUpOBaHHUSL. 2 OK-07 IIK
Oneparus
JorapupMUpOBaHUs
Tema 11.3 Copepxanne yueOHOro Marepualia
Jlorapudmuueckas Jlorapudmmuueckas QyHKIUS U ee CBONCTBA 4
¢byHKUus, ee
CBOMCTBA
Tema 11.4 Pemenune JIpaktuueckoe 3anstue. CopeprkaHue yueOHOro Marepuana
sorapu(pMUIECKuX [Tonsarue norapudmudeckoro ypasHeHus. Oneparys NOoTeHIUPOoBaHUs. TpH OCHOBHBIX
YPaBHEHUH U MeTOJIa peleHHs JOrapu(pMHUUECKUX ypaBHEHUN: PyHKIMOHAIBHO-TpapUuecKuii, METOA 6
HEPABEHCTB MOTEHIIMPOBAHHUs, METOJ1 BBEICHUSI HOBOM nepeMeHHoM. Jlorapupmuueckie HepaBeHCT

CaMocTosTenbHas pa60Ta




Tema 11.5 Cucremsr

[IpakTuueckoe 3aHsTHE. Conepxanue yueOHOro MaTepuasa

norapu(pMUIECKuX ANTOPUTM pelIeHHs CUCTEMBI ypaBHEHHN. PaBHOCHIIBHOCTD JIorapu(Mu4ecKux 2
YPaBHEHUH YPABHEHUH U HEPABEHCTB
CamocrosiTesibHAs padoTa
Tema 11.6
Jlorapugmsl B [Tpumenenwue norapudma. Jlorapudmudeckas cnupanb B npupoze. Ee maTemaTnaeckue
IPUPOJIE ¥ TEXHHUKE CBOMCTB 2
[IpakTrueckoe 3aHsTHE
Tema 11.7 Pemenune Coneprxanne y4eOHOro MaTepuasa
3anad. Jlorapudmsl. Jlorapudmuueckas pyHkius. Pemenne npocteimux JorapupmMuueckux ypaBHEHUI 2
Jlorapudmuueckas KonTponbHas pabora
byHKIMS
Pazpnen 12.
MHoxecTBa.
DJIeMEeHTbI TeOPHH 8
rpagos
Tema 12.1 Coneprxkanne yd4eOHOro MaTepuasa
MmuoxecTBa ITonsitue muoxectBa. [lomMHo)kecTBO. Oniepanyu ¢ MHOKECTBAMU 2
Tema 12.2 Onepaunun IIpakTHyeckoe 3aHsATHE
C MHOKECTBAMHU Onepanyu ¢ MHOKeCTBaMH. Pellienne MpUKIaHbIX 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. Cesi3HbIH rpad, 1epeBo, NUKI rpad Ha MIOCKOCTH 2
[TpakTnueckas pabota
Tema 12.4 Pemenue Copepxanue yueOHOro MaTepualia
3ama4y. MHOXecCTBa, Omnepanuu ¢ MHOXKecTBamMH. ONrcaHue peanbHbIX CUTYalUi ¢ TOMOIIBI0 MHOKECTB. 2
I'pader u ux [Ipumenenune rpadoB K peleHuto 3aaad
MIPUMEHEHHE KonTponbHas pabora
Paspen 13.
JIEeMEHTBI
KOMOMHATOPHKH,
CTATHCTHKHU U
TeopHuu 16
BEPOATHOCTEH

Tema 13.1 OcHoBHEIE

Copepkanne yueOHOT0 MaTepualia




MOHATHUS
KOMOWHATOPUKH

[IepecranoBKkH, pa3MelIEeHUS, COYETAHUS.

Tema 13.2 CoOriTHE,
BEPOSITHOCTh

Coneprxanne ydeOHOro maTepuaa

CoBMecTHBIE U HECOBMECTHBIE COOBITH. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA.

coObITHs. CrioskeHue VYcioBHas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMbIE COOBITHSL. TeopeMbl 0 BEpOSTHOCTU 4
U YMHOXXEHHE IPOM3BEACHUS COOBITHH.
BEPOSITHOCTEH CaMocTosiTenpHas paboTa OK-01, OK-02, OK-03,
Tema 13.3 IpakTHYeCKOE 3aHATHE 2 OK-04, OK-05, OK-07
BepositHOCTB B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTAaTHCTHYECKOE HK...
npodeccuoHaIbHBIX onpezeneHne BeposiTHOCTU. O1ieHKa BEpOSTHOCTH COOBITUS
3a/1a4ax
Tema 13.4 Coneprxanne ydeOHOro MaTepuaa
JluckperHas Bunp! cnyuaiinbeix BenmnunH. OnpeesieHne TUCKPETHON CITy4ailHOM BEJIMYMHBIL. 3aKOH
Clly4yaiiHasl BEJINYMHA, pacupeneneHns TMCKPETHON CIIy4yalHOM BEIMYHHBI. Ee UncIoBble XapaKTEPUCTUKH 2
3aKOH €€ KomM6unupoBanHoe 3aHsTue
pacupeneneHus
Tema 13.5 3amaun Coneprxkanne ydeOHOro MaTepuasa
MaTeMaTHYECKON Bapuanuonnsiii paa. [Tonuron yactor u ructorpamma. CTaTUCTHYECKUE XaPAKTEPUCTUKHU 2
CTaTUCTUKH psiga HaOMI0IaeMbIX JaHHBIX
CamocTosiTesibHasi padboTa
Tema 13.6 IIpakTnyeckoe 3ansiTHe
Cocrasiienue TabauIL [lepBuunas 06paboTKa CTaTUCTUUYECKUX NaHHBIX. ['paduueckoe Ux mpeacTaBieHue.
U IMarpaMm Ha HaxoxaeHue cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX TaHHBIX 2
MIpaKTHUKE
Tema 13.7 Pemienue Coneprxanne ydeOHOro MaTepuasa
3a/1a4. DJIE€MEHThI DnemMeHTbl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITUA. CI0KEHUE H YMHOXKEHUE
KOMOWHATOPHKH, BEPOSITHOCTEH 2
CTaTUCTUKU U TEOPUHU KonTponbHas pabora
BEpPOSITHOCTEMN
Pasnen 14.
YpaBHeHus u 16

HepaBeHCTBa




Tema 14.1 Copepxanne y4eOHOr0o MaTepuaa
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD ypaBHEHU U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI
YpaBHEHUH U PaBHOCHIIBHBIX TTEpEeX0/laX B YPaBHEHUAX U HepaBeHCTBaX. OOIIMe METO bl PeHICHUS 4
HepaBeHCTB. O0mue YpaBHEHHIA: IEPEX0 OT paBeHCTBA (PYHKUUH K PaBEHCTBY apryMEHTOB JJIsl MOHOTOHHBIX
METObI PEIICHUS (byHKIUH, METO/I pa3oKEHUS Ha MHOXKHTEITH, METO]T BBEJICHUS HOBOH MEpEMEHHOM, OK-01, OK-02, OK-03,
(YHKIMOHATBHO-TPaQUUECKIA METOT OK-04, OK-05, OK-07
CamocrosiTesbHasi pabora IK...
Tema 14.2 [Tpaktuueckoe 3ansitue.  ConeprkaHue yueOHOro mMaTepuasa
I'paduueckuii meTos OOm1re MeTo/Ibl PEIICHUSI HEPABEHCTB: TIEPEX0/1 OT CpaBHEHHS 3HAYCHUN (PYHKIUHN K
pelleHns ypaBHEHUH, CPaBHEHMIO 3HAYEHUU apryMEHTOB /11 MOHOTOHHBIX (DYHKIIMH, METO/I HHTEPBAJIOB, 2
HEPABEHCTB ¢dbyHKIIMOHANBHO-Tpaduueckuil MeTo. I'papuuecknii MeTO1 pelieHus! ypaBHEHUH U
HEPABEHCTB
Tema 14.3 Coneprxanne ydeOHOro MaTepuaa
YpaBHEHHUS 1 Omnpenenenne Mmoayisa. 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 pabora
Tema 14.4 Coneprxanne y4eOHOro MaTepuaa
YpaBHeHus u 3HAaKOMCTBO ¢ napaMmeTpoM. [Ipocreiiiire ypaBHEHNS] 1 HEPABEHCTBA € MMAPaMETPOM 4
HEPaBEHCTBA C
rapameTpamu
Tema 14.5 IpakTHYecKoe 3aHsITHE)
CocraBneHue u PenieHne TeKCTOBBIX 3a/1a4 IPOPECCUOHATBHOIO COIEPHKAHMSI 2
peuieHue CamocrosiTesibHAs padoTa 2
npodeccuoHaIbHBIX
3a/1a4 C OMOILBIO
ypaBHEHUU
Tema 14.6 Pemenue Copeprxanue yueOHOro MaTepualia
3a1a4. YpaBHEHMS U OO01ue MeToIbI pelIeHusl ypaBHEHUH. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C 2
HEpPaBEHCTBA napameTpamu
[IpakTnueckoe 3aHATHE
IIpome:xxyTounasi arrectanusi (JK3amMeH) 4
Bceero: 330




3. YCJOBHSA PEAJIN3AIIMU YYEFHOHR
JUCIOUITJINHBI
3.1 MarepualibHO-TEXHUUYECKOE OoOecrneueHue
s peanuzanuu yaeOHON JUCIHUILTIHBI UMEETCs] KaOWHEeT
«MaremaTuku», BKOTOPOM oOecrieueH cBoOO HbIN JocTyn B UHTEepHeT.
Kabuner ynoBneTBopsieT BceM TpeboBanusiM CaHUTAPHO- SMTHIEMHUOJIOTHUECKUX ITPABUIT H
HopmaTuBoB ( CanlluH 2.4.2. Ne178-02).
— TI0 KOJIMYECTBY O0YYarOIINXCS;
— pabouee MeCTO MpeIoiaBaTes;
KOMIUIEKT yueOHO-HarBsIIHBIX O00py10BaHNe Y4eOHOT0 KaOHHEeTa:
— MOcCaJoYHbIE MecTa MOCOOMH 1Mo aucuMInInHE. TexHnyecKkue
cpeacTBa 00y4YeHUs:
— KOMITBIOTEP C JIUIIEH3UOHHBIM MTPOTPAMMHBIM O0y4YEHHEM;
-MyJIbTUMEIUA-TIPOCKTOP

3.2 UudopmManuoHHoe o0ecrieyeHHe 00ydeHH sl

OCHOBHBIC HCTOYHUKHU
1. boromonos H. B. Marematuka: Yue6noe nmocodbue mis ccy3os ,/H. B. boromoros,
I1.1. Camoitnienko . - 5 - € uzmanue , crepeotuninoe . - M.: JIpoda 2022.- 395 c.
2. AunreOpa u Havana aHanmm3a: Y4ueOHuk st 10-11 kimaccoB 00pa3oBaTeIbHBIX YUPEKACHHAN
JUILA. Amamos, F0.M. Konsirun, FO.B. u np.- u3ganue - Mullpocsemenue, 2020. - 464 c.
3. Teomerpus. 10-11 kmaccel: YueOHUK 1711 00pa30BaTEIbHBIX YUPESKICHUN 0a30BBIN 1
npodmnbHbI ypoBHU./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 Anre6pa u Havana ananusa,l eomerpus YueOnuk 10-11xm. -2020r

JlommonHUTENbHBIE HCTOYHUKHT
1. boromonos H. B. I[IpakTudeckue 3aHsITHS IO MaTeMaTUKe: Y4eOHOe TocoOue s
ccy3oB./H.B. boromonos. - 4 - e uzganue, 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-
u3nanue,crepeotuntoe.-M.: JIpoda, 2006.-236 c.
3. boromonos H. B. CoopHuK 3a1au 1o mareMatuke : YuebHoe mocobue st ccy3os./H.B.
boromornos. - 4 - e u3nanue, crepeotunHoe. - M.:, JIpoda, 2006.-204 c.
HopMmaTuBHBIE TPaBOBBIE AKTHI
1. OO0 oGpa3zoBanuu B Poccuiickoii @eneparnun. OenepaibHbIN 3aKOH
Poccuiickoit @enepanuu ot 29 nexadps 2012 r.Ne273-D3
2. ®denepanbHBINA TOCYIapCTBEHHBIN 00pPa30BaTENbHBIN CTAHAAPT CPEIHETO



(momHOTO)0OMIETO 0OpazoBanus . Y1B.IIpukazomMunobOpHayku Poccu ot 17 mas 2012 r.
Ne 413
[Tpuka3 Muno6puayku Poccu 0129 nekadpst 2014 r. Ne 1645 «O BHeceHHH U3MEHEHUH B
npuka3z MunucrtepcTBa oOpasoBanust U Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 1.
Ne 413 «O06 yrBepxkaeHnn (enepaabHOro 3aK0Ha»
roCyJapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHaapTa  cpeaHero  (MOJIHOTO) — OOIIero

00pa3oBaHMSI.

PexomeHmanmuu 1Mo oOpraHu3alMy IOJyYeHHs cpenHero oOmiero oOpa3oBaHHUs Ipeeniax
OCBOCHHSI 00pa30BaTENIbHBIX MPOrpaMM CpeaHel MpodecCHOHATLHOT0 00pa3oBaHus Ha 0ase
OCHOBHOTO 00ImIero o0pa3oBaHUs y4eToM TpeOoBaHHM (eAepabHBIX TOCYIaPCTBECHHBIX
o0OpazoBaTeNbHBI, CTAaHAAPTOB W TOJIy4aeMOW MpOoQpecCHd WM CHENUAITBHOCTH CpeaHen
po¢eCCHOHAIBHOTO 00pa3oBaHusi (MUChMO JlemapTameHTa TOCyJapCTBEHHO) TOJUTHUKH B
chepe moaroroBku padounx kaapoB u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-

250).

HNnTepHE r-pecypcesl

1.

http://school-collection.edu.ru- Dnexkrpouusiii yueOHuK «MaremaTrka B mkoie, XXI

BEKY.
http://fcior.edu.ru- uabopManmOHHbBIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MATEPUAIIBI.
www.school-collection.edu.ru- Equnas komnekiwn [{udpoBsix 00pa3zoBaTebHbIX

pecypcoB

4. www.http://videouroki.net- OdunnanbHbIi cCaliT ypOKOB MaTeMaTHKH


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/
http://videouroki.net/

4. KOHTPOJIb U OLIIEHKA PE3YJBTATOB OCBOEHUSA YUYEBHOM
JANCHUNIJINHBI
Conep:xanue Pe3yabTaThl 06y4eHust

00y4eHus (ocBOCHHBIC OCHOBHBbIE | DOPMBI M METOABI KOHTPOJIA U

BHM/bI 1eITEIbHOCTH | OLEHKH Pe3yJIibTATOB 00yYeHUs

CTY/ICHTOB)
1 3
BBenenue

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

- O03HAKOMIJICHUE C ICIIMU
" 3aJla4yaMiu PISyLIeHI/IH
MAaTEMATUKHU HpI/I OCBOCHUHN
cnenuanbsHocTei CIIO.

PazBuTHe NOHATHA O
gucgae

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

- HaxOoXJIeHHE
NpUOIIKCHHBIX 3HAYCHUH
BEIIMYHH U MOTPEIIHOCTEN
BBIUHCJICHUI;

Tekymuii KOHTPOJIb:
- OILI€CHKA BBIITOJHEHN S ITHCBbMEHHBIX
CaMOCTOSITEIIBHBIX PadoT;
- OLIEHKa OTBETOB IIPY YCTHOM
(pOHTATEHOM M UHANBUAYAJIBHOM OIIPOCE:
- OIICHKA BEHIITOJHEHHUS TECTOBBIX
CaMOCTOSITEIIbHBIX PadoT;
- OIICHKA BBHIITOJHEHHUS
VH/IUBU/TyaTbHBIX 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;
(hopMynIHpOBaHUE OIPENEICHHS
KOpHS ¥ CBOMCTB KOpPHEH,
BBIUHMCIICHAE KOPHEH;
-TipeoOpa3oBaHUE YHCIIOBBIX U
OYKBEHHBIX BBIPaXCHHH,
COJepIKAIINX PaIUKAIIBI;
-pelIeHre UppaHOHATBHBIX
YpaBHEHHII;
-03HAKOMJICHHE C TIOHATHEM
CTETICHH C ICHCTBUTEIHHBIM
MoKa3aTeleM;
-HaXOKJCHUE 3HAUCHUS
CTEIEHHU:
-TiepeBoJ1 KOpHs N-H cTeneHu

Texymmii KOHTPOJIB.

- -OIICHKA BBIITOJTHEHUS MUCHMEHHBIX

CaMOCTOSITEIIBHBIX Pa0oT;

- -OIICHKA OTBETOB IIPH YCTHOM

(pOHTATEHOM M HHANBUIYaJIBHOM OIIPOCe,
-OIICHKA BBIITOJTHECHUS 3aJaHII
KOHTPOJIbHOM paboThl «CTeTIeH! U
KOPHWU»;

- OLeHKa BbINOJIHEHWA TeCTOBbIX

CaMOCTOATENbHbIX PaboT:

OUEeHKa BbINOJHEHWA UHAMBUAYAIbHbIX

33/laHuUN:

OUEHKa  BbINOJIHEHMA BHEAYAUTOPHOM

camocToATeNbHoM paboTbi:

MpomeXKyToyHan aTrectauma:




B
CTEIEHb C TPOOHBIM
MOKa3aTeNneM U Ha000pOoT:

MpoBepOYHO-OLLEHOYHAA paboTa

-hopMyIMpOBaHUE CBOKCTB
CTCTICHH, BBIYUCIICHHE
CTeIMeHeH ¢ palroHaIbHBIM
[IOKa3aTesieM, CpaBHEHHE
CTETEeHEH;
-ipeoOpa3oBaHUe YUCIOBBIX U
OYKBEHHBIX BBIPaXKCHH,
COJIepIKallluX CTETICHH,
MIPUMEHSS

CgoiicTBa:

-pelIeHne ToKa3aTeIbHbBIX
YpaBHEHMUI];

-BBIIIOJIHCHHUEC
npeoOpa3oBaHUN
BBIPaXCHUH, IPUMEHS
(hopMyITBI, CBSI3aHHBIE CO
CBOMCTBaMH CTETIEHEH U
JorapudMos;
-ompeiesieHrue 00JIacTH
JIOTTYCTUMBIX 3HaYEHUH
norapu(pMUIecKOro
BBIPAKCHUS;

-penieHue Jorapu(pMUIeCKIX
ypaBHEHHII.

MpAamble U NAOCKOCTU B
NpPOCTPaHCTBE

- popmynnpoBaHue

CBOWMCTB NapannenbHbIX 1
nepneHguKyNapHbIX

JNINHENHBIX Yrnos:

NPAMbIMW, NPAMON U1

Ha MmoAaenax;
CBOMCTB pacnonoxeHunAa
peweHnn 3aaa4;

nepneHauKynapos 1
HaKAOHHbIX K NJI0CKOCTH,
NPAMbIX, NAapannenbHbix
NNIOCKOCTEN, YI1I0B MEXKAy
NPAMON M NNOCKOCTbIO,

OHpE,ﬂ,EﬂEHMﬁ.I‘IpM3HaKOB n

I'IﬂOCKOCTeﬁ, ABYrpaHHbIX N
- NOCTPOEHUNE YrnoB mexay

N/TOCKOCTbIO, NZTOCKOCTAMU NO
OMNnUCaHWno, pacno3HaBaHME UX

- IpUMeHeHne NPpn3HakoB n
NPAMBIX U NA0OCKOCTEN npu

- n306paxkeHna Ha PUCYHKax

obocHoBaHUe I'IOCTpOGHMVI.

TeKyLw Mt KOHTPO/Ib:
OLEHKa BbIMOJIHEHWUA MUCbMEHHbIX
CaMOoCTOATE/IbHbIX PaboT:

OLEHKa OTBETOB NPW YCTHOM PPOHTaNIbHOM
M MMAMBUAYANbHOM OMNpocCe:

- OUEHKa  BbIMNOJHEHUA  3a4aHUM

KOHTPONbHOM pabotbl  «[Mpamble ©

NIOCKOCTM B NPOCTPAHCTBE»:

- OUEHKa  BbINOJIHEHUA

CaMoCToATe/IbHbIX PaboT:

TeCTOBbIX

OLEeHKa BbINO/IHEHUA
MHAMBUAYANbHbIX 3a4aHUI:
OLEeHKa BbINO/MIHEHUA BHeayaUTOPHOMN
camocToATeIbHOMN paboTbl;

MpomeXKyToyHaa aTtrecrauma:




-pelleHve 3aga4 Ha
BbIYNCAEHME FEOMETPUHECKMX
BE/INYMH;

- onpegeneHue n BbluncneHme
PaccTOAHMMN B NPOCTPAHCTBE;

- NMPOBEPOYHO-OLEHOYHAA paboTa

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

BbIYMCEHUN;

060CHOBAHMA NOCTPOEHUI U

Koopaunatst
BEKTOPHI

-U3y4EHHE JIEKAPTOBOU
CUCTEMbI KOOPAMHAT B

NPOCTPaHCTBE;

- NOCTpOeHMEe  TOUKM il
3aJaHHbIM KOOpPAMHATaM;
-HaxoXaeHune

KOOPAMHATTOYKMW. YPAaBHEHUS
OKPYKHOCTU:

BBIYMCJICHNE PACCTOSIHHA
MEXYy TOUKAMH;
-U3yYCHHUE CBOWCTB
BEKTOPHbIX BENWUYMH, NpaBua
Pa3fioXKeHUss  BEKTOPOB
TPEXMEPHOM MPOCTPAHCTBE. ;
NPaBWUA HaXOXAEeHUA
KoopAnHaT BEKTOpaA

B MPOCTPaHCTBE,
npaBun AeNCTBUN C
BEKTOPAMMU, 3a4aHHbIMMU
KoopANHATaMM.
- U3yYyeHMe CKaNAPHOro
npou3BeLeHNA BEKTOPOB
- NPUMEHEHWNE TEOPUUN NpPU
peleHnmn 33434 Ha feincTema
C BEKTOPaAMM, Ha NPUMEHEHUe
BEKTOPOB 415 BbIYUCAEHMUSA
BE/IMYMH YINOB U PACCTOAHUM

TeKyLw Mt KOHTPOANb:

OueHKa BbINOJIHEHUA
NMUCbMEHHbIX
pabor;

- OLLeHKa OTBETOB MPU YCTHOM

$pPOHTaNbHOM MHAMBUAYA/IBHOM ONPOCE:

- OLeHKa BbIMNOJIHEHMA TeCTOBbIX

CamocCToATeNbHbIX paborT:

CaMOCTOATE/IbHbIX

OueHKa BbINO/IHEHUA
WMHOMBUAYANbHbIX 334aHWNI:
- OueHKa BbINOSHEHUA
BHeayaMTOpHOI caMoCTOATENNbHOM
paboTbl:

MpomeXKyToyHaA aTrecraumnsa

-NpoBepoYHO-OLLeHOYHan paborTa.

OcHoBbI TPUroHomeTpun

- n3yyeHune pagMaHHoOro
MeToAa  W3MepeHua  yrios
BpalleHMa U  UX CBA3U C
rpagycHoi mepoi,

- nsobpaxkeHne yrnos
BPALLEHMA HA OKPYKHOCTU
COOTHOLLEHME BEINYUHDI Yraa €
€ro pacnosioXKeHmem

- dopmynnposaHue

TeKyLwmii KOHTPONDb:

- OUEHKa BbIMNOJAHEHUA MUCbMEHHbIX
camocToaTe/bHbIX paboT

- OUueHKa OTBETOB MNpU  YCTHOM
$poHTaNbHOM M MHAMBMAYANbHOM
onpoce

- OUEHKa  BbIMNOJHEHWA  3a4aHUM
KOHTPONbHOM paboTbl «OCHOBbI
TPUFOHOMETPUNY




onpeaeneHumn
TPUrOHOMETPUYECKUX YHKLMI
ONA YyrnoB nNoBOpOTa W Ans
OCTPbIX Yr108 NPSAMOYFO/IbHOMO
TPeyronbHuKa,

- MNPUMEHEHME  OCHOBHbIX
TPUFOHOMETPUYECKMX TOXKAECTB
ONA  BbIYUC/IEHUA  3HAYEHWM
TPUFOHOMETPUYECKUX DYHKL MM
Mo OA4HOM U3 HUX,

- U3y4yeHMe OCHOBHbIX dopmyn

TPUFrOHOMETPUM: dopmyn
CNIOXKEHUS, yABOEHMUA,
npeobpasoBaHuA CYyMMbl
TPUroHoMeS5Tpu4ecKkunx

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

TPUroHomeTpnyeckoro
Bblpa*XeHunA 1 ynpoweHuu ero,
- O3HaKoOM/1eEHUE co

CBOMCTBAMW CUMMETPUN TOYEK
Ha eAWHWYHOW OKPYKHOCTU U
NpMMeHeHMe UuX A/1S BblBOAA
dopmyn npuseseHus,

- peweHure no popmysnam 1 no
TPUTOHOMETPUYECKOMY  Kpyry

NPOCTENLLNX
TPUTOHOMETPUYECKMX
YPaBHEHU,

- NPUMEHEeHUe 0bLLMX MEeTOL0B
pelweHuns
ypaBHeHui(npuseaeHme K
NMHeNHOMY, KBagpaTHOMY,
meToz, pa3fNoXKeHus Ha
MHOXUTENN, 3aMeHbl
nepemMeHHoOn) npu peleHum
TPUTOHOMETPUYECKNX
YpaBHEHUM

- HaHeceHue peLeHuni
NPOCTENLLNX
TPUTOHOMETPUYECKNX
YPaBHEHUN Ha  eAUMHUYHYIO
OKPYHOCTD,

- O3HaKOMJIEHME C MOHATUEM
0bpaTHbIX

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

- OLeHKa BbINONHEHUA TeCTOBbIX
CamMoCTOATENbHbIX paborT,

-OUueHKa BbINO/IHEHNA UHAUBUAYANTbHbIX
33/laHunn,

- OUEHKa BbIMOJIHEHUA BHEayaAUTOPHOM
CaMoCTOATE/IbHOM PaboTbl.

MpomexKyTouHaa aTrecraums:
- NpoBepoYHO-oOLEeHOoYHan paboTa




eANHNYHOM OKPYXHOCTH,
NPMMEHEHWE nNpPU  pPeLleHun
TPUTOHOMETPUYECKUX
YPaBHEHUIA.

MHororpaHHUKU n
Kpyrabie Tena

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

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

- NOCTPOEHME NPOCTENLLINX

ceyeHui Kyba, Npusmsl,
nMpammapl:

- 03HAaKOM/IEHWE C BUAAMMU Ten
BpaLLeHuna, dopmyanpoBaHue mux
onpeaeneHuit u CBOMCTB;
-n3o0b6parkeHne Ten BpaLeHus, nx
pa3BePTOK, CeYEeHU;

- peleHue 3a4a4 Ha NOCTPOeHne
CEYEHUI, Ha BblYUCIEHNE ONVH,
paccToAHUM, Naowaaen;

- NpMBeAeHne A0Ka3aTeNbHbIX
paccyKAeHUN NpU pelleHnm 3aay;
- n30b6parkeHne MHOrorpaHHMKOB U
KPYrAblX TeN. BbIMONHEHME PUCYHKA
Mo yCNOBWUIO 3a4a4u;
-O3HaKOM/JIeHMEe C  MNOHATUAMMU
naowanm NoBepxHocTn n 06bema;
-peweHne 3agady Ha BblMUCAEHUE
naowaaen noBepxHoCTeM 7
06bEMOB reoMeTpPUYECKUX Te.

TeKyWMUNKOHTPOb:

- OueHKa BbIMOHEHMA MUCbMEHHbIX
camocToATe/NIbHbIX paboT;

- OLLeHKa OTBETOB NPU YCTHOM
dOpPOHTaNbHOM Y MHANBUAYANBHOM
onpoce;

- OLLeHKa BbINONHEHMA 3a4aHNI
KOHTPO/IbHbIX paboT «Mnowaam
NoBepXHOCTEN U 06beMbI
reoMeTPUYECKUX TENY;

- OLLeHKa BbINO/IHEHUSA TECTOBbIX
camocToATeNbHbIX paborT:

- OLLeHKa BbINOIHEH WA
WHAMBUAYANbHbIX 3aaHWIA: OLEHKa
BbINOJIHEHUA

BHEayAUTOPHOMN CAaMOCTOATEIbHOM
paboTbl;

MpomeikyTouHan aTTecTauma:
MpoBepoyHO-oLeHOYHanA paboTa

Hauana
MATEeMaTH4YeCKOro
aHanusa

- 03HAKOM/IEHUE C MOHATUEM
YUCNoBOM
nocnenoBaTesIbHOCTY,
cnocobamu ee 3agaHus,
BbIYMC/IEHME €ee Y/IeHOB;
-03HaKOM/IEeHMeE C
BbIYMCNEHMEM CYMMbI
6€ECKOHEYHOro YNC0BOrO

pAafa Ha Nnpumepe BblYUCIEHNA
CyMMbl 6eCKOHEYHOo
ybbiBatolLeli reomeTpuyeckom
nporpeccuu;

- 03HAaKOM/IEHWE C MOHATUEM

- NMMCbMEHHbIE CaMOCTOATE/IbHbIE
paboTbl:

-YCTHbIN POHTANbHbIN "
WUHAMBUAYANbHbIN ONPOC;

- KOHTpOANbHan paboTa «MpousBoaHas u
ee reomeTpUYecKui CMbICNTY,
«MpuMmeHeHe NPON3BOAHON»

- TeCTUpPOBaHUe

- WHAMBUAYANbHblE 3a4aHUA

- BHeayAMUTOpHas  CaMoCTOATe/IbHasA
pabota

- NPOMEXKYTOYHas aTTecTaums

- NPOBEPOYHO-OLLEHOYHan paboTa




NPOU3BOLHOIA:

- U3y4yeHue u
dopmynnposaHue
reoMmeTpUYecKoro u
MEXaHW4YeCKoro cmbicna
NpPOM3BOAHON;

- U3y4YyeHue aNropuTma
BbIYMCNEHMA 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,
NPUMEHeHMeE UX ans
anddepeHumpoBaHua
bYHKLMIA U cocTaBNEHUSA
YPaBHEHWsA KacaTeNbHOW;

- uccnepoBaHue GyHKUNUM,
3a4aHHoM popmynon, ¢
MOMOLLLbIO NPON3BOAHOM;

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

- NPUMEHEHWNE NPOUN3BOAHOM
ANA peleHna 3a4a4 Ha
HaxoaeHne HanbonbLuero,
HaMMeHbLUEro 3Ha4YeHUA 1 Ha
HaxoXAeHWe sKCTpemyma




