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Pabouas mporpamma ydeOHOW mucuuIuiMHbl «MaremaTuka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  d®I'OC  cpemnero  oOmero  0oOpa3oBaHUsA,  YTBEPXKIECHHOTO  IPHUKA30M
Munnpocsemieanst Poccum Ne 413 ot 17.05.2012 (akryanmpHas pepaxiusi), (enepanbHOi
o0pa3oBaTeNbHOl MporpaMMbl CpeqHero oomero obpazoBaHus, yTBepxkaeHHOU [Ipukazom
Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 (akTyanbHasi pemakius), pacIOpsKEHHS
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O06 yrBepxknenun Konnenuuu
npenojiaBaHust  00meo0pa3oBaTeNbHBIX  JUCHMIUIMH € Y4e€TOM  Mpo¢ecCHOHATBbHOU
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccnoHalbHOro 00pa3oBaHus, pealn3yeMbIX Ha 6a3e
OCHOBHOTO 00111er0 00pa3oBaHus»; MUchMa JlenmapraMeHTa rocy1apCTBEHHON MOJIUTUKU B cdepe
cpenHero  npodecCHOHANBHOrO  00pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHS
Munnpocsemenusi Poccun «O HanpasieHun pexkomeHaauuin» ot 14 mtons 2024 r. Ne 05-1971
(Pexomennmanuu 1o peanu3zanMu CcpegHero oobmero oOpa3oBaHHMs B Ipelelnax OCBOCHHS
00pa3oBaTeNbHONW TPOTPaMMBbl  CPEAHEro Mpo(ecCHOHANBHOrO 00pa30BaHUs), METOIUKU
npenofaBaHus 001e00pa3oBaTeIbHOM AUCHUIUIMHBL «Marematukay M IpUMEpHOU paboueit
nporpaMMbl  001Ie00pa30BaTEILHON JAUCHUIUIMHBL «MaremMaThuka» Uisl TpoQdeCCHOHATBLHBIX
00pa3oBaTelbHBIX OpraHU3alui 0J00peHHBIX Ha 3acenaHuu Ilegarormdeckoro cosera ®I'bBOY
JAIIO UWPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOTrO
rocyaapcTBeHHOro odpazoBarensHoro cragaapta (aanee — ®I'OC) no crnenuansuoctu 38.02.07
«baHkoBCKOE n1€710», YTBEpKJIEHHOro mnpukazoM Munmnpocseuienuss Poccun  Ne 856 or 14
HOs10pst 2023 1.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOJIKETHOES
npodeccnoHabHOE 00pazoBarenbHOe yupexacaue «Koemk
ABTOMATHU3AIIMU TIPOU3BOJICTBAY.

[Iporpammy coctaBmia Iloxkumaea C.B., mnpenogaBatens CII6 TBIIOY  «Komnemx
aBTOMATHU3aIlUU TIPOU3BOICTBAY.

[Iporpamma paccMoTpeHa W onoOpeHa Ha 3aceqaHuu paboueidl Tpymmbl, mpoTokon Ne8
ot 27.04.2026 .



3

COXEPXAHUE

1. TIACIIOPT PABOYEN I[TPOT'PAMMBbI YYEBHOM JUCHUITIMHBI

CMATEMATHIKAD) .ttt ettt et ssb e e be e e e bt e e e bb e e s bn e e anneas 4
1.1. MecTo y4eOHON JUCIUIUIMHBI B CTPYKTYpe 00pazoBaTenbHoi nmporpammel CIIO.............. 4
1.2. llenu v mmaHUpyEMBbIE Pe3yJbTaThl OCBOCHHS YICOHOM TUCTIATITHBL ..vvvvesiveesniveesneneennns 4
1.2.1. Henu yyeOHOIM AuCUUIUIMHEL B cOOTBETCTBUH ¢ cogepkanuem OOII COO..................... 4
1.2.2. Ilnanupyemsbie pe3yabTaThl OCBOCHHS 0011e00pa30BaTeIbHON YIeOHOM NUCITUTUTMHEI B
cootBeTcTBUU C TpeOOBaHUAMH PI'OC COO u PI'OC CIIO.......coiiiiiiiiiiiiiiie e 5

2. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JJUCLIMIIJIMHBI «MATEMATHUKAY ........ 15

2.1 O06beM yueOHOW TUCIUIUIMHBI U BUIBI YICOHON PAOOTBL ..oevvvieiiviieiirieiiiieessireessineessieeesinee s 15
2.2. TeMaTH4eCKHil MJIaH U COACPIKAHUE YUCOHOU JUCIIHILITHHBI «..cc.vvveiveeieeaneeesieesnreesnnesneeenes 16

3. YCJIOBUA PEAJIM3ALIU ITPOI'PAMMEBI JIUCHUTTIJTIMHBI MATEMATHKA........... 34
3.1. TpeGoBaHus K MUHUMAJILHOMY MaTepUaIbHO-TEXHUYECKOMY OOCCIEUCHHUIO .......ocvveenee. 34
3.2. UadopmarinoHHOE 00ECTICUCHHUE PEATTH3AIIUH ITPOTPAMMBI ...vevvvieisireessireessreessresssseessses 34

4. KOHTPOJIb UM OLEHKA PE3VJIbBTATOB OCBOEHHA AMCLHUITIIMHBI
MATEMATHEKA ....oooi s 35



4

1. MMACIIOPT PABOYEM [TPOI'PAMMBI YYEBHOM JUCHUITJIUHBI
MATEMATUKA»

1.1. MecTo y4eOHOH IMCHUILVIMHBI B CTPYKTYpe 00pa30oBaTeibHOW NPOrpamMMbl
CIIO

O6meoOpa3oBatenpHas yuyeOHas AUCHUIUIMHA «MaTemaTukay SBIsSETCS 00s3aTeIbHOM
9acThi0  00IIe00pa3oBaTeILHOTO  IMKJIAa OCHOBHOW  00pa3oBaTeNbHOW  MNPOrpaMMbl B
cootBeTcTBUU ¢ ®I'OC no crenmaiabHocTy 38.02.07 «baHKOBCKOE AEIOY.

1.2. llesu ¥ MUIaHUPYeMBble pPe3yJIbTATHI 0CBOCHHUS Y4eOHOH M CIHUILIHHBI

1.2.1. Ilesn y4eOHOM IMCHUILIMHBI B COOTBETCTBHUM ¢ coaepxkanuem POII

COO

Coneprxanue nporpamMmbl «MareMaTuka» HalpaBI€HO Ha JOCTHXKEHHE CIIEIYIOIIUX
LICJICH:

- (¢opMmHpOBaHHE UEHTPAIBHBIX MAaTEMAaTHYECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, IepeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIeUUBAIOIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- OJIBEICHNE 00YyYaroIuXcs Ha JIOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMAHME MaTEeMaTHUKU KaK 4YacTH OOIIel KyJIbTypbl
4eJI0BEYECTBA;

- DPa3BUTUE HUHTEIUJICKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH oOOywaroumxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3Y4YEHHUIO MAaTEMaTHKU;

- (¢opmupoBaHue (YHKIMOHAIBHOW  MaTeMaTHYeCKOM TI'paMOTHOCTH:  yYMEHUs
pacrno3HaBaThb MaTeMaTUYECKUE aCIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalUsX U MPU U3Y4YEHUU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIHMpPOBATh
UX Ha $3bIKE MATEeMATUKU M CO3JaBaTb MaTeMaTHYECKHE MOJEIHU, NPUMEHSATh OCBOEHHBIN
MaTeMaTHYeCKui anmapar Ui peuleHus NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLIEHUBATh [TOJIyYE€HHBIE PE3YJIbTATHI.



1.2.2. IlnanupyemMblie pe3yJibTAThl OCBOEHHS 001e00pa3oBaTeIbHON y4eOHOH TUCHUIIMHBI B COOTBETCTBHMU € TPeOOBAHUSIMM
PIroC COO u @1roC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHl/IpyeMl)Ie PE3YJbTATHI OCBOCHUSA TUCHHUILIMHBI

JIn4HOCTHBIE Pe3yJabTaAThI

MeTaHp(ﬂIMeTHble Pe3yJabTaThbl

Hpe}lMeTH])Ie Pe3yJabTaThI

OK 01. Bri6upatb crioco0sr
pemeHus 3ana4y
npo¢ecCHOHATBHOM
JIeSITEIIFHOCTH IPUMEHHUTEITLHO
K Pa3IMIHBIM KOHTEKCTaM

OK 02. ’cnons3oBatb
COBPEMEHHBIE CPECTBA ITONCKA,
aHaJM3a U HHTEPIIPETaluu
nHdopmanuu u
nH(pOpMaMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS
npoeCCHOHATBHBIX 3a7ay;
OK 03. ITnanuposats u
peaIn30BBIBaTE COOCTBEHHOE
npodeccruoHaNbHOE U
JIMYHOCTHOE pa3BHUTHE,
MIPEATIPUHIMATENBCKYTO
JIeSITENIEHOCTD B
npogeccHoHaNbHOI chepe,
UCIIOJIb30BaTh 3HAHUS 110
NPaBOBOW M (hMHAHCOBOU
IPaMOTHOCTH B pa3JInuHbIX
KM3HEHHBIX CUTYalUsIX

OK 04. DddexTnBHO

B3aMMOJIEHICTBOBATh U paboTaTh B

KOJUJICKTUBEC U KOMAaHIC,

OK 05. OcymiecTBAsATh yCTHYIO U

MUCBMEHHYI0 KOMMYHHKAIIHIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
Y4eTOM 0COOCHHOCTEH
COIMANTBHOTO U KYJIBTYPHOTO
KOHTEKCTA;

OK 06. ITposBISITH TPAKAAHCKO-

JIP 01. I'paxxgaHcKkoe BOCIIMTaHUE:
c(hOPMHUPOBAHHOCTH IPAXKAAHCKON O3UIIUU
o0yyJaromerocsi Kak akTHBHOTO 1
OTBETCTBCHHOTO WJICHA POCCHICKOTO
oOrIecTBa, MPeCTaBICHHE O MAaTEMaTHIECKUX
OCHOBaX (PYHKIIMOHHUPOBAHUS PA3ITUIHBIX
CTPYKTYD, SIBICHUH, POy TPaKTaHCKOTO
obmecTBa (BEIOOPHI, OMPOCHI U APYTOE),
yYMEHHE B3aHMO/ICHCTBOBATh C COLUAIbHBIMU
HHCTUTYTaMH B COOTBETCTBHH C X
(HYHKIMAMU ¥ HA3HAUCHUEM;

JIP 02. [TaTpuoTuueckoe BOCIUTaHHE:
c(hOPMHPOBAHHOCThH POCCUICKON
TpaXXIaHCKOW MICHTHYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCHICKON
MaTEeMaTHKH, ICHHOCTHOE OTHOIIICHHE K
JIOCTIDKEHUSIM POCCHICKAX MaTEMAaTHKOB H
POCCUICKON MaTeMaTUYECKO MIKOJIbI,
HCIIOJIE30BaHUE ITHX TOCTH)KEHUH B IPYTUX
HayKax, TEXHOJIOTHIX, chepax SIKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTAHHUE!
0CO3HaHHUE JyXOBHBIX LIEHHOCTEN
poccuiickoro Hapozaa, ChOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS1, STHYECKOTO
MOBEJ/ICHHSI, CBS3aHHOTO C NMPAKTUYECKUM
MPUMEHEHUEM JTOCTHIKCHUI HAyKH U
JIEATEIIbHOCTHIO YY€HOT0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IIOCTPOCHUE YCTOHYUBOTO
Oymymero;

JIP 04. DcreTnueckoe BOCIIUTAHUE:
ACTETUYECKOE OTHOIIECHNE K MUPY, BKIIIOYAs
ICTETUKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEMH,
00BEKTOB, 3a/1a4, pEIIeHNH, pacCyKICHNU,
BOCIIPHUMYHMBOCTh K MATEMATHYCCKUM

MP 01. CpopmupoBaHoCcTh
MO3HaBaTeJIbHbIE YHUBEPCAJIbHbIE
yaeOHbIe JecTBUSA: 6a30BbIe
JIorH4ecKue JeficTBUA: BBIBIATD U
XapaKTepU30BaTh CYIICCTBECHHBIC
MPU3HAKA MaTeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOILIEHUN MEXITY
MOHATUSAMH, POPMYIIHPOBATH
oIpeieNeHus MOHATHH, yCTaHaBIUBATh
CYILIECTBEHHBIN IIPU3HAK
Kiaccu(UKaIUK, OCHOBAHUS IS
0000I1IeHUs U CpaBHEHUS, KPUTEPUU
MIPOBOIUMOTI0O aHAIN3a; BOCTIPUHUMATh,
(hopmynHpoBaTh U MPe0OPA30BHIBATH
CYXJICHUS: YTBEPIUTEIBHBIC U
OTpHIIaTeJIbHbIE, eIMHUYHBIC, YACTHbIE 1
o01ue, yCIIOBHBIE; BBISBIISATH
MaTeMaTHYeCcKHe 3aKOHOMEPHOCTH,
B3aUMOCBSI3H U IIPOTUBOpEYHs B (paKTax,
JIAaHHBIX, HAOIOICHUSIX U
YTBEPIKACHHUSX, TIpeyUIaraTb KPUTEPUH
JUIA BBISIBIICHUS 3aKOHOMEpPHOCTEH 1
MPOTUBOPEYHH; JIeNIaTh BBIBOJIBI C
HCTIONBb30BaHUEM 3aKOHOB JIOTHKH,
JIElyKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHHH, YMO3aKIIOUEHUH 10
AQHAJIOTUH; IPOBOUTH CAMOCTOSTEIIHLHO
JIOKa3aTeIbCTBA MaTEMaTHUECKUX
YTBEpXkKIEHUH (IPSIMBIE U OT
MPOTUBHOTO), BEICTPANBATh
apryMeHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEpPbHI, 000CHOBBIBATh
COOCTBEHHBIE CYXKACHHS U BBIBOJIBI;
BBIOMpATh cTIOCO0 penieHus yaeOHOH

ITP 01. Yncna 1 BEIYUCIEHHUS:

CBO60I[HO OICpUpoOBaTh TIIOHATUSAMU:
panmoHaJIbHOE Yqucio, OeCcKOHEUHast
nepuoanvccKas ,Hp06b, MIPOUCHTHI,
HppaluOHAIBHOC qucCJo, MHOXECCTBa

pallMOHANBHBIX M JEWCTBUTENBHBIX YHCEIL,
MOJyJIb J€HCTBUTENBHOIO YHCIA;

MPUMEHATh APOOH U TPOLEHTHI Ui pEIleHUs
OPUKJIAJHBIX 3alad W3 Pa3jIMYHBIX OTpacieu
3HAHUU U peanbHOM )KU3HY,

INPUMEHATh  NPHUOIMKEHHBIC  BBIYHCIICHHUSA,
IIpaBWwila OKPYIVICHUS, IPUKUIKY U OLECHKY
pe3yJbTaTa BEIYUCICHUH;

CBOOOIHO OMNEPHPOBATH IOHATHEM: CTETEHb C
LEJbIM MoKa3aTeleM, HCIONb30BaTh
MOAXOASIIYI0 (OPMY 3alHCH JIEHCTBUTENBHBIX
yhcen AN pelleHUs NPaKTHYECKUX 3ajad U
MpPEJCTAaBICHUS JaHHBIX;

cBOOOHO OIEpPUPOBATh MIOHATUEM:
apupMeTHIeCcKnui KOpEHb HaTypaJbHOI
CTEICHY;

CcBOOOJIHO OTNEPHUPOBATH NMOHITHUEM: CTEIEHb C
palMOHAJIbHBIM IIOKA3aTENIEM;
cBOOOJIHO OMEPHPOBATH MOHATHAMHM: JIOTapUPM

qucJjia, JACCATUYHBIC u HaTypaJIbHBIC
Jorapumsl;

CBOOOIHO OIEPHPOBATh MOHATHUSIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIepUpOBaThH HOHATHSAMHU: ApKCHHYC,
apKKOCHMHYC M apKTaHreHC  YUCIOBOTO
apryMeHTa.

cBO0OOTHO OTIepPHPOBATH TOHATHSIMH:
HATypaJbHOe M IeJ0e YHCIO, MHOXKECTBa




MIATPUOTHIECKYIO TTO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MMOBEICHHE HA OCHOBE
TPaTUIIMOHHBIX POCCHHCKUX
JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C
YYETOM rapMOHH3aIUU
MEKHALIMOHAILHEIX U
MEKPEIUTHO3HBIX OTHOIICHHH,
MIPUMEHSTH CTaHIAPTHI
AHTHKOPPYMIIHOHHOTO TIOBEICHUS
OK 07. ConeiicTBOBaTh
COXPaHCHHIO OKpPY>KaIoIIeH
Cpebl, pecypcocOepereHuIo,
IIPUMEHSTH 3HaHUS 00
M3MCHCHUHU KJIMMATa, IPUHIIHIIGI
OepexKIIMBOr0 MPOU3BOJICTBA,
3¢ GEeKTHBHO ICHCTBOBATH B
YpEe3BbIUANHBIX CUTYAIHX

K 1.1. OcyuiecTBasTh
pacueTHO-KaccoBOe
o0ciTy)KHBaHUE KITUCHTOB

IIK 2.1. OuenuBath
KpPEIUTOCIIOCOOHOCTh KIIMEHTOB

acIieKTaM Pa3JINYHBIX BUJIOB HCKYCCTBA;

JIP 05. ®usnueckoe BOCIIUTAHUE!
c(OpPMHUPOBAHHOCTH YMEHUSI TPUMEHSITH
MaTeMaTHYeCKHe 3HaHUs B MHTEpecax
3JI0POBOTO M 0€30MacHOro 00pas3a XKHU3HHU,
OTBETCTBEHHOE OTHOLIICHUE K CBOEMY
3JI0POBBIO (370POBOE MTUTAHHME,
cOanaHCHPOBAaHHBIN PEKHUM 3aHATHI U
OT/IBIXA, peryJsipHas Gusndeckas
AKTUBHOCTH), (PH3UIECKOE
COBEPILCHCTBOBAHUE NIPH 3aHATHSX
CIIOPTUBHO-03JI0POBUTEIBHOM
JeATeIbHOCTBIO;

JIP 06. TpynoBoe BOCIIUTaHUE:

TOTOBHOCTB K TPY/Y, OCO3HAHHE LIEHHOCTH
TPYIOIO0USI, HHTEPEC K Pa3In4HbIM chepam
npoQeCCUOHANBHOM NeSITeIbHOCTH,
CBSI3aHHBIM C MaTeMaTHKOI U ee
NPUIOKECHUSIMH, YMEHHE COBEPIIATH
OCO3HAHHEIN BEIOOp Oymymiei mpodeccuu u
pea30BbIBATH COOCTBEHHBIC KH3HEHHbIC
TIUIaHBI, TOTOBHOCTB M CIIOCOOHOCTB K
MaTeMaTH4eCKOMY 00pa30BaHHIO H
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH
JKU3HH, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
pELICHUH NPaKTHYECKUX 3a/1a4
MaTeMaTHueCKOi HalpaBIeHHOCTH;

JIP 07. Dxojorudeckoe BOCIIUTAHHE:
c(OPMHUPOBAHHOCTD IKOJIOTHYECKOI
KyJIbTYpBI, IOHUMaHHUE BIUSHUS COLIMAIBHO-
9KOHOMUYECKHX TIPOLIECCOB HAa COCTOSHUE
NPUPOTHON M COLMATILHOM Cpebl, 0CO3HAHHE
rJI00aJIbHOTO XapaKTepa SKOJIOTNIECKUX
npo0JieM, OpHeHTaIMs Ha IPUMEHEHUE
MaTeMaTHYECKUX 3HAHUH JUIS PEIIeHHs 3a/1a4
B 00J1aCTH OKpY>Kalolel cpesl,
TUIAHUPOBAHHUE MTOCTYIIKOB M OLIEHKH UX
BO3MOJXKHBIX TIOCJIEICTBUH JUIsl OKPYKaroIei
Cpebl;

JIP 08. [leHHOCTH HAYYHOTO MTO3HAHUS:

3amaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEUICHHUs, BEHIONPATH
HauOoJee MOAXOAIUN C yIeTOM
CaMOCTOSITEILHO BBIJICTICHHBIX
KpHUTepUEB); 0a30BbIe
HccJIe10BaTeIbCKHe AelcTBUS:
HCIOJIb30BaTh BOMPOCHI KaKk
HCCIEeIOBATEILCKUIA HHCTPYMEHT
MO3HAHUS, ((OPMYITHUPOBATH BOIPOCHI,
(huKCHpyrOIIre TPOTHBOPEUHE,
npobeMy, yCTaHaBINBATh HCKOMOE H
IaHHOE, (HOPMHUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO TIO3HIIHUIO,
MHEHUE; TPOBOJIUTH CAMOCTOSITENTLHO
CIUTAHUPOBAHHBIN 3KCIIEPUMEHT,
HCCIIeIOBaHKE M0 YCTAaHOBIEHUIO
0COOCHHOCTEH MaTEeMaTHUECKOTO
o0beKTa, SBJICHMSI, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSMH, TIPOL[ECCAMU;
CaMOCTOATENFHO (POPMYITHPOBATH
0000IIIeHUS U BEIBOJIBI I10 pe3yIbTaTaM
MIPOBEICHHOTO HAOIIOICHHS,
HCCIICIOBaHMSA, OLICHUBATh
JIOCTOBEPHOCTP MOITYICHHBIX
PE3yNbTAaTOB, BEIBOJIOB U 00O0IICHHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
Mpolecca, a Tak’ke BbIJIBUTATh
MIPEIOJIOKEHHS O €TO PA3BUTUH B
HOBBIX yCJIOBHUSX; padoTa ¢
uHpopManmeii: BEIBIATH TSQUITUTH
HHPOPMALIUY, JTaAHHBIX, HEOOXOIUMBIX
JUIsl OTBETA Ha BOIIPOC U JUISl pELIeHUS
3aJ1a4u; BRIOMPATh UHPOPMAIUIO W3
HCTOYHUKOB Pa3IMYHBIX THIIOB,
aHAIM3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETHUPOBATH HH(POPMAITHIO
Pa3ITUYHBIX BUIOB U (HOpM
MPEICTaBJICHHS; CTPYKTYPHUPOBAThH
nHGOPMAIINIO, IPEJICTABIIATH €€ B

HATYpaJbHBIX M IEJNBIX YHCEJ, HCIIONb30BaTh
MPHU3HAKKA JeNUMOCTH menbix uucen, HOJ u
HOK HatypanbHBIX uuceN JUisl pelieHus 3a1ad,
MPUMEHSTH adroput™m EBknnaa;

CBOOOJTHO ONEPUPOBATH MOHATHUEM OCTAaTKa IO
MOJYJIO, 3alMCBhIBaTh HATypaJlbHblE 4HCIa B

Pa3IUYIHbIX MO3ULMOHHBIX cucrteMax
CUHCIICHUS;

cBOOOHO OIEepHpPOBAThH MTOHATHUSIMU:
KOMILIEKCHOE YHCIIO u MHOKECTBO
KOMILIEKCHBIX qucen, MIPECTaBIATh
KOMIUIEKCHBIE 4YHClIa B anreOpandeckod W
TPUTOHOMETPUYECKOH  (opMe,  BBIIOIHATH
apupMeTHYecKue omepauMd ¢ HUMH H

n300paxkaTh Ha KOOPJAMHATHON MIOCKOCTH.
ITP 02. YpaBHeHHs U HEpaBEHCTBA!

cBOOOJTHO OIIepUPOBATH HOHATUSIMHU:
TOXJIECTBO, ypaBHEHHE, HEpaBEHCTBO,
PaBHOCUJIbHBIC YpaBHCHUA u YpaBHCHUA-

CJICACTBHS, PABHOCHUJIbHBIC HEPABCHCTBA,
MNPpUMEHATL  pas3IMYHbIC  MCTOJAblI  PCIICHUSA
palMOHAJIbHBIX n Z[pO6HO-paL[I/IOHaJ'ILHLIX
ypaBHGHHﬁ, MNPpUMEHATb METOJ UHTCPBAJIOB JIA
peHICHUA HEPABCHCTB,

CcBOOOIHO OIepUpOBaTh TOHSATHSMMU:
MHOTOYJIEH OT OJIHOW NMEepeMEHHOW, MHOTOWJIEH
c LEJIBIMU k03¢ duLneHTaMH, KOpHHU

MHOTOWIEHa, MPUMEHSTh JIeJIeHHe MHOTOUYJIeHa
Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u
TeopeMy Bueta st penienus 3anad;

CcBOOOJTHO OIIEPHPOBATH MOHATHAMHU: CHCTEMA
JIMHEHHBIX ypaBHEHUH, MaTpHULIa, OIPEAEIUTEND
MaTpulbl 2 X 2 U €ro reOMeTPUUECKHIl CMBICI,
HCIOJIb30BaTh CBOMCTBa ompenenutens 2 x 2
JUIsl BBIYUCJICHHUS €ro 3HA4YeHMs, NPUMEHSTh
ONpeNeNuTeN  JUIsl  pEelIeHUs  CHUCTEMBI
JIMHEMHBIX YpaBHEHUH, MOJENUPOBATH
peaNbHbIE CHUTyalldd C TOMOIIBIO CHCTEMBI
JIMHEMHBIX YPaBHEHHUH, HACCIIEN0BATh
MTOCTPOCHHBIE MOJIEIM C TIOMOIIBIO MaTPHUI U




c(OpMHPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOLIECTBEHHON MPAKTUKH,
MOHMMaHHE MaTEeMaTHYECKOH HAYKH Kak
cepbl UeIIOBEYECKOH JISSITENEHOCTH, STalOB
ee Pa3BUTHS ¥ 3HAUUMOCTH JUIS Pa3BUTHS
UBHJIM3AIMH, OBJIa/ICHHE SI3BIKOM
MaTeMaTUKH U MaTeMaTHYeCKOH KyJIbTypoi
KaK CPeJICTBOM IT03HAHHUS MHPa, TOTOBHOCTb
OCYIIIECTBIISTE IPOCKTHYIO U
HCCIIEIOBATEIIBCKYIO ACATEIEHOCTh
WHMBUIYaJIbHO U B TPYIIIE.

pa3nUYHbBIX popMax, WIIIOCTPUPOBATH
rpadIecK; OIICHUBATh HAAEKHOCTh
nH(OopMaLUH [0 CAMOCTOSATEIHHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

MP 02. CdopmupoBaHbl  yMeHHs
KOMMYHUKaTHBHBIX YHUBEPCAIBHBIX
yueOHBIX JnecTBuil: o01eHue:
BOCIIpUHMMaTb M (GOpMYJIHPOBaTh
CYXJICHHSI B COOTBETCTBUH C YCIOBUSIMHU
U [eIIMH  OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3pEHHS
B YCTHBIX W NHCBMEHHBIX TEKCTax,
JlaBaTh IIOSICHEHWS II0 XOAY pEIICHHS
3a/la4yd, KOMMEHTHPOBATh II0JY4YECHHbIN
pe3yJbTaT; B X0Jie 00CYKICHHs 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMoi
TEMBI, MPOOJEMBI, pEIIaeMON 3aJauH,
BBICKA3bIBATh HJCH, HALCJICHHBIC Ha
TMOUCK PEHICHHA, COIOCTaBIATh CBOU
CYXKICHHS C CYXICHUSIMH JpPYTHX
YYaCTHHKOB JMajora, oOHapyXuBaTh
pasnMuMe W CXOJCTBO TO3MLMH, B
KOppekTHOH  (opme  (dopmMynHpoBaTh
pasHorIacus, cBou BO3PAKEHHUS;
NPE/ACTABISTE  PE3YNbTaThl  PEHICHHs
3aJa4M, SKCIEPUMEHTa, MCCIIEI0BaHus,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMPATh
(hopMaT BBICTYIUICHHS C y4YeTOM 3aay
Mpe3eHTAINH u ocobeHHoCcTElH
ayJIMTOPHU; COBMeCTHast
AesITeJIbHOCTh: MOHUMATh "
HCIIOJIb30BATh NIPEUMYIIECTBA
KOMaH/THOH M WHAWBUYaJbHOW paboThI
Opyu  pelleHMH  y4eOHBIX  3ajad,
NPUHAMATh 1elnb COBMECTHOH
JIeSITeIIbHOCTH, IUIAHUPOBATh
OpPraHU3aI[MI0  COBMECTHOH  paboTHI,
pacnpenensThb BU/JIbI pabor,
JIOTOBApHBAaThCs, O0CYKAaTh MPOIECC U
pe3ynbTaT paboThl, 00001AaTh MHEHHS

OIpENENNUTENEH,
[IOJIYYEHHBIN PE3yIIbTAT;
UCIIONIb30BaTh CBOMCTBA IEHUCTBHUH C KOPHSIMHU
JUIsl TIPeoOpa3oBaHusl BEIpayKEHNUH;
BBITIOJIHSATD peoOpa3oBaHus
BBIDOKCHUH,  COJAEpPXKAIINX
panMoHaIbHBIM TTI0Ka3aTeleM;
UCIIONIb30BaTh  CBOWMCTBa  JiorapudmMoB  uis
npeoOpa3oBaHus JorapupMUIECKUX
BBIPAYKEHUH;

cBOOOHO OIIepUpOBATH TIOHATHSAMHU:
MppaIOHAbHBIE, MIOKa3aTeIbHbIC "
norapu()MHUYECKAE YPAaBHEHHS, HAXOAUTH WX
peuicHus C IIOMOIIBIO PaBHOCUJIBHBIX
MEepexXoJ0B MM  OCYLIECTBISIL  MPOBEPKY
KOpHEH;

NMPUMEHATb OCHOBHBIC TPUIOHOMCTPUYCCKUC
(bopMyIbI JUTS npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BbIPAKCHMUI;
cBOOOHO OTIepUpOBATh
TPUTOHOMETPUYECKOE YPaBHEHHE, IPUMEHSThH
HeoOxoxumble  GOpPMYJIBl UL PEIICHMS
OCHOBHBIX THUIIOB TPUTOHOMETPHIECKUX
YpaBHEHHUI;

MOJIETIMPOBATh pealbHble CUTYyallid Ha S3bIKE
anreOpbl, COCTAaBIIATh BBIPAKECHUS, ypaBHEHUS,
HEepaBEeHCTBA 10 YCJIOBHIO 3a/1a4H, UCCIIEA0BAThH
MOCTPOEHHBIE MOJEIM C  HCIOJIb30BAHUEM
amnmapara anreopsbl.

cBO0OJTHO OTIepPHPOBATH TMOHATHSIMHU:
MppaLOHAJbHBIE, TOKa3aTeIbHbIe n
norapu(MUUYECKUe HEPaBEHCTBA, HaXOIUTh HX
pelieHust ¢ TMOMOIIBI0  PaBHOCHIIBHBIX
MIepeXO0/I0B;

OCYLIECTBIISITH OTOOp KOPHEH NpH pelIeHHH
TPUTOHOMETPUYECKOTO YPaBHEHHUS,;

cBO0OOTHO OTIePHPOBATH TTOHATHEM
TPUTOHOMETPUICCKOC HEPABCHCTBO, IIPUMCHIATH
HeoOXxomumble  QOpPMYTBI IS pEIICHUs
OCHOBHBIX THUIIOB TPUTOHOMETPHUICCKUX

HMHTEPIPETHPOBAThH

YHUCJIOBBIX
CTCIICHU C

IIOHATHUEM




HECKOJIBKHX JI}O,I[CI;'I; y4aCTBOBaTh B

TPYTIIOBBIX ¢dopmax paboTht
(oOcyxnenus, 00MeH MHEHUH,
"MO3roBele  WITypMBI" M HHBIE),
BBINIOJHATh CBOIO 4acTh pabOTHl H
KOODJMHUPOBAaTh CBOM JEHUCTBHS C

APYTUMH YWiICHAMU KOMaHAbI, OLICHUBATH
KayCCTBO CBOCro BKJIaga B O6HII/II>1

MPOIYKT 1o KPHUTEPHSIM,
chOpMyITHPOBAHHBIM Y4aCTHHKAMHU
B3aUMO/ICHCTBUSL.

MP 03. CdopmupoBaHOCTB
PETYIATHBHBIX YHHBEPCAIbHBIX

y4eOHbIX JeHCTBUIl: caMOOpraHU3anMs:
COCTaBIIATh IUIaH, AJITOPUTM pELICHUS
3aJa4yy, BBHIOUpPATH CIIOCOO peleHus ¢

YY4ETOM  HMEIOIIHUXCS  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh M KOPPEKTHPOBATh

BapUaHTBl PEIICHWH C YYeTOM HOBOH
nH(pOpMaNK; CAMOKOHTPOJIb: BIAJIETh
HaBbIKAMU TO3HABATEIFHON peduIeKchn
KaK OCO3HAHUs COBEPIIAEMBIX JEHCTBHI
W MBICIUTEIbHBIX  MPOLECCOB,  HX
pe3ysbTaToB,  BIAIeTh  criocobamu
CaMOIIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca
U pe3yJbTaTa peuIeHus MaTeMaTH4ecKoi
3aJa4H; HpeABHIETD TPYAHOCTH,
KOTOpble ~ MOTYT  BO3HHMKHYTh  IIpH
pEIIeHNH 3aJauu, BHOCHUTHh KOPPEKTUBHI
B JICATENBHOCTH Ha OCHOBE HOBBIX
00CTOSATENBCTB, JIAaHHBIX, HaWHJAEHHBIX
OmMMOOK,  BBIBICHHBIX  TPYAHOCTEH;
OLICHUBAaTb COOTBETCTBUE pE3yIbTaTa
LEIN ¥ YCJIOBHSAM, OOBSCHITH NPHIMHBI
JIOCTH>KEHUS UIu HEIOCTHKEHUS
pEe3yIbTaTOB JAEATEIFHOCTH, HAXOIWUTH
omuoKy, JlaBaTh OLICHKY
prOOPETEeHHOMY OTIBITY.

HEPaBeHCTB;
CBOOOJHO ONEPHPOBATH IOHATHAMHU: CUCTEMA U
COBOKYITHOCTb ~ YPaBHCHHH ¥  HEPABEHCTB,
PaBHOCHIIbHBIC CHCTEMBI H CHCTEMBI-CIICACTBHS,
HAXOIUTh PELICHUSI CHCTEMBI  COBOKYITHOCTEH

panMoHaJbHBIX, UppalUOHAIIbHEIX,
MOKa3aTeIbHBIX u Jorapu(pMUIECKUX
YpaBHEHUH U HEPABEHCTB;

pemiate  panyoHAJIbHBIE, HPPAIMOHAIBHBIC,
MOKa3aTEeJbHBIC, norapupMuIecKue u
TPUTOHOMETPUYECKHE YpaBHEHUS u
HEpaBEHCTBA,  COJAEPXAIIME  MOAYIH H
apaMeTphl;

MPUMEHSTH rpadUyecKue METOJIbI IS PeIleHHs
YPaBHEHUM U HEPABEHCTB, a TaKkKe 3anad C
napaMeTpamu;

MOJICTIMPOBAaTh pealibHble CHTYyal[Md Ha S3bIKE
anreOpbl, COCTABJIATh BBIPAKCHUS, YpaBHEHUS,
HEpaBEHCTBA M HMX CHCTEMBI IO YCJIOBHIO
3a7]a4M, HCCIIeI0BAaTh MOCTPOSHHBIE MOJENHN C
UCTIONIb30BaHUEM anmapara anreopHl,
MHTEPIPETHPOBATH ITOJYyICHHBII Pe3yNIbTaT.

IIP 03. Oyukun u rpaduku:

CBOOO/IHO OIIEpUPOBATH MOHATHAMU: (YHKITHS,
crnocoObl  3amaHus  (QYHKIUM,  B3aHMMHO
oOpaTHble (YHKIMH, KOMNO3UIMS (YHKIUH,
rpaduk (QYHKIMH, BBINOJHATH JJIEMEHTAPHBIC
npeoOpa3oBaHus rpaduKoB (HYHKIIHI;
CBOOOHO OIEPUPOBATH MOHITUSIMHU: O00JIACTh

OmpeneNeHuss W MHOXECTBO  3HA4YCHUH
byHKIMK, HynMH  (QYHKOWH, TPOMEXYTKH
3HAaKOMNOCTOSHCTBA;

CBOOOIHO OINEpHPOBATh HMOHATUSIMH: YETHBIC U
HeuyeTHble (QYyHKIUH, Tepuoudeckue (QyHKIUH,

MPOMEKYTKU MOHOTOHHOCTH byHKIMH,
MakCUMyMBl ¥ MHHUMYMBl  (QyHKUuH,
HamOonpIIee W HAWMEHBIIEE  3HAYCHUE

(GYHKINN Ha IPOMEXKYTKE;
cBOOOTHO OTIEPHUPOBATh MOHATUSIMU: CTETICHHAs
GyHKIHMS ¢ HaTypalibHBIM W [ENbIM




mokasareseM, rpaduK CTEHeHHOW (QYHKIIUH C
HaTypalbHBIM M LIEJBIM MOKa3aTeneM, rpaduk
KOpHsSI N-OH cTeneHW Kak (pyHKIWUU 0OpaTHOM
CTEIICHU C HaTypaJibHbIM NIOKa3aTeleM;
OIepUpOBATH MOHATUSAMHU: JUHEeHHasl,
KBaJipaTuyHasi ¥ JIpOOHO-IMHEHHAas (QyHKLUH,
BBITIOJHATh JJIEMEHTAPHOE HCCJIEJOBaHHE U
MOCTPOEHHE UX I'padUKOB;

cBOOOHO OTIepUpPOBATH TIOHATHSAMHU:
MOKa3aTeIbHasl W JorapudmMuieckast (QyHKIUH,
uX cBoiicTBa M TpaduKy, HCIOIB30BATh HX
rpad MKy IS PEIIeHHs ypaBHEHNH;

cBOOOHO OIIepUpPOBATH TIOHATHSAMHU:
TPUTOHOMETpHUUECKas OKPYHOCTb,
OIpe/IeJIeHUe TPUTOHOMETPHUYECKUX (YHKIHIA
YHCIOBOTO apryMEHTa;

UCMONb30BaTh  rpadukn  QyHKUMH — [uis
HCCIICI0BaHUA MPOIECCOB U 3aBUCUMOCTEH NpHU
pELICHUH 3a1a4 U3 IPYruxX y4eOHbIX IPEIMETOB
W peaIbHON JKW3HW, BBHIpaXkaTh (OpMyJaMu
3aBUCHMOCTH MEXy BEJIMUNHAMUY;

CTPOUTH TpadUKH KOMIIO3HIMH (QYHKIHUH C
MIOMOIIBIO  3JIEMEHTapHOTO HCCJIEJOBaHMSA W
CBONCTB KOMIO3HUIIMHN JIBYX (DYyHKIIHII;

CTPOUTH TeOMETpHUECKre 00pa3bl ypaBHEHUH U
HEpaBEeHCTB Ha KOOPMHATHOW TJIOCKOCTH;
CBOOO/IHO ONEpPUPOBATh HOHATUSAMH: TIpauKu
TPUTOHOMETPUUECKHX (yHKIINI;

NPUMEHATh (QYHKUUH Ui MOJCIUPOBAHUS U
HCCIIEI0BaHMS PeaTbHBIX MPOLIECCOB.

P 04. Hayana MmaTeMaTHYECKOT0 aHaIU3a:

cBOOOIHO ONepUpoBaTh TTOHATUSIMU:
apudmMeTHaecKas u reoMeTpuYecKas
mporpeccus, 0ECKOHEUHO yOBIBaroIast

TeOMEeTpUYecKasi MPOrpeccHs, JUHEWHBIM U
SKCIIOHEHIIMANIBHBIN POCT, (OpMyJa CIO0KHBIX
MIPOIICHTOB, UMETh Ipe/CTaBICHUE 0
KOHCTaHTE;

WCTIONB30BaTh  TNPOTPECCHH IS peIICHUs
pearpHBIX 33]a4 MIPUKIATHOTO XapaKkTepa;
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CBOOOIHO OIIepUPOBATH TIOHATHAMHU:
HOCTIeZIOBATEBHOCTB, croco0Bl  3amaHMsA
MOCJIE/I0BATENILHOCTEH, MOHOTOHHBIE u
OrpaHUYeHHbIE MIOCJIE/I0BATENILHOCTH,
MOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYecKoro  aHaiu3a Kak  aHajiu3a
OCCKOHEYHO MaJbIX;

CBOOOHO OIepupoBaTh TIOHSTHUSMH:
HenpephIBHEIE  (QYHKIMH, TOYKH pa3pbiBa
rpadpuka (YHKOHH, AacCHMOTOTHL  Tpaduka
¢byHKINW;

CBOOOJHO ONEpUpPOBaTh IMOHATHEM: (GYHKLHS,
HeTpepbIBHAs Ha OTpe3Ke, MPUMEHSATh CBOMCTBA
HeNpepbIBHBIX (PYHKUMIT U151 peleHus 3a1ay;
CBOOO/IHO ONEpUPOBATh HMOHSTHSAMHU: NEepBas U
BTOpasi IPOU3BOJHbIE (DYHKIMH, KacaTesbHas K
rpaduky QyHKIHIH;

BBIYHCIISTh MPOU3BOIHBIE CYMMBI,
MPOU3BEACHHSI, YACTHOTO W KOMIIO3UIMU JABYX
(GYHKLUIA, 3HATH MPOM3BOIHBIC IJIEMEHTAPHBIX
GyHKIHH;

UCIIONB30BaTh TCOMETPHUYECCKUA U (HU3HUCCKHI
CMBICIT IIPOM3BOJHOM JUIsl pELICHHS 3aa4.
UCIIONB30BATh IPOM3BOIHYIO JUISl HCCIICIOBAHUS
(GYHKLIUH Ha MOHOTOHHOCTB M 9KCTPEMYMBI;
HaxXOAWTh  Haubonpllee W  HaUMEHbIIee
3HaueHMs1 QYHKIIMU HENPEPBIBHON HA OTPE3KE;
UCIIOJIb30BaTh MPOU3BOAHYIO JUIS HAXOXK/ICHHS
HAWJIyYlIEro PElICHUs] B NPHUKIAJHBIX, B TOM
YHCIIE  COLMAbHO-DKOHOMHUYECKHX, —3ajavax,
IUISL  ONpPEACNCHHS CKOPOCTH M YCKOPEHHS

mpouecca,  3agaHHOro  (Gopmylod WM
rpaduKoMm;
CBOOOIHO OIIepUpoBaThH TIOHSTHSIMHU:

nepBooOpasHasi, ONpEACNEHHBIH  HHTErpa,
HaxOJWTh  IEpPBOOOpa3HbIE  3JIEMEHTapHBIX
(GYHKIMH W BBIYUCIATH WHTETpal Mo (opmyie
Herorona-Jleiibuumna;

HaXOJIUTh IUIOMIAIN TUIOCKUX (HUTYp U 00BEMBI
TEJ C IIOMONIBIO HHTErpaa;
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UMETh TPEACTaBICHHE O MaTeMaTHIeCKOM
MOJICIUPOBAaHIH HA TpPHUMEpPe COCTaBICHUS
muddepeHIMaTbHbIX YPAaBHCHU,

peliaTh NPHUKIAJHBIC 3aJa4d, B TOM YHCIC
COIUATLHO-YKOHOMHYECKOTO U (HYU3UYIECKOTO
XapakTepa, CpEICTBaMH  MAaTEeMaTHYCCKOTO
aHanmu3a.

IIP 05. MHosxecTBa U JIOTHKA:

CBO60,Z[HO OICpUpOBATH IIOHATHUAMMU
MHOKECTBO, OIICpaliui HaJl MHOKECCTBAMU;
HCIIOJIB30BATh TeOpeTI/IKO'MHO)KeCTBCHHHﬁ

anmapaT Uil ONMCaHUS PEaTbHBIX MIPOIECCOB U
SABICHUM, TPH PpEIICHHH 3a7ad U3 JPYTHX
y4eOHBIX IIPEAMETOB;

cBO0OOJTHO OIIepUPOBATH HOHATHSMMU:
OTMpeJelieHre, TeopeMa, YpaBHECHHE-CIICICTBHE,
CBOMCTBO MaTeMaTHYECKOIO 00BeKTa,

JI0Ka3aTeNnbCTBO, PAaBHOCWIIBHBIE YPaBHEHHUS U
HEpaBEHCTBA.

P 06. CBobGogHO OIEPUPOBATH OCHOBHBIMHU
MOHSTHSAMH CTEPEOMETPHH TP PELICHUH 3a/1ad
1 MIPOBEJICHNN MAaTEMaTHIYECKUX PacCyXICHHH;
P 07. IlpuMeHsAT aKCHOMBI CTEPEOMETPUU U
CIIE/ICTBHSA u3 HUX npu pemeHnn
reOMEeTPHUYECKHX 3371aY;

P  08. KiaccudumupoBaTh  B3aUMHOE
pacmoyio)keHHe TPSAMBIX B NPOCTPAHCTBE,
IUIOCKOCTEH B TNPOCTPAaHCTBE, MPSIMBIX U
IIJIOCKOCTEH B MIPOCTPAHCTBRE;

TP 09. CobomHO omepHpPOBaTh MOHSATHAMH,
CBSI3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE: MEXKIY
HOpSIMBIMM B TPOCTPAHCTBE, MEXIY NPSIMOH U
IUIOCKOCTBIO;

ITP 10. CBoOomHO pacro3HaBaTh OCHOBHBIE
BU/IBI MHOTOTPAHHHMKOB (TIpHU3Ma, NUpamMHIa,
NPSMOYTOJBHBIN Mapaiesnenunes, Kyo);

IIP 11. KriaccupunupoBaTs MHOTOTPaHHHKH,
BBIOMpAsi OCHOBAHUS JIJISl KJIacCH(PUKAIUH;

IIP 12. CobomHO OMEpPHPOBATH IOHATHAMU,
CBA3aHHBIMH C CEUEHHEM MHOTOTPaHHHKOB
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IUIOCKOCTBIO;
P 13. BrinonssaTe napajuleIbHOE,
LEHTpaJIbHOE u OpPTOTOHAJIBHOE

NPOEKTHUpOBaHHE  (GUryp Ha  IUIOCKOCTb,
BBITIOJHATH N300pakeHust GUryp Ha IUIOCKOCTH;
IIP 14. Crtpouth cedeHUs MHOTOTPaHHUKOB
Ppa3IUYHBIMU METOJIaMH, BBITIOJHSATD
(BBIHOCHBIE) IIJIOCKHE YEpPTEXU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYP: BUI CBEPXY, COOKY,

CHH3Y;
[P 15. Bpuucasath miowagyd MOBEPXHOCTEH
MHOTOTPaHHHUKOB (mpm3ma, UpaMuza),

T€OMETPHUYECKHX Tell ¢ IPUMEHEHNEM (HOpMYI;
P 16. CBoGoaHO oOmnEepUpOBaTH MOHATUSIMU:
CUMMETpHs B MpPOCTPAHCTBE, IEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh
CUMMETPHHU (PUTYPBI;

IIP 17. PemaTth 3agaun Ha J[0Ka3aTeIbCTBO
MaTeMaTUYeCKHX OTHOIICHHH W HaXOX/ICHUE
T€OMETPHUYECKUX BEJINYNH, TIPUMEHSS
W3BECTHBIE METOJIBI npu peneHnn
MaTeMaTHYeCKUX 3a7ad  IOBBIIIEHHOTO W
BBICOKOTO YPOBHSI CIIO)KHOCTH;

P 18. [IpumeHsaTs npocTeniue nporpaMMHbIe
CpeACTBa M 3JIEKTPOHHO-KOMMYHHKAIMOHHbIE
CHCTEMBI IPH PELICHWH CTEePEOMETPHUYECKUX
3amadq;

P 19. Usenekars, mpeoOpa3oBbIBaTh WU
HMHTEPIIPETUPOBATH uHpOPMAaLIHIO o
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax,
MPE/ICTABIICHHYIO Ha YepTeXKax U PUCYHKAX;

ITP 20. CpobongHo omepupoBaTh MOHSITHAMH,
CBSI3aHHBIMH C IIMJIMHAPHYECKOH, KOHUUECKOH 1
ceprvecKkoil  MOBEPXHOCTAMHU,  OOBICHATH
CIOCOOBI MOTYYCHHUS;

ITP 21. OnepupoBath NOHATUAMH, CBS3aHHBIMU
C TelnaMH BpalleHW: IFIHHIPOM, KOHYCOM,
chepoii u mapom;

IIP 22. Pacno3HaBaTh Tela BpalICHHS
(uiHAp, KOHYC, chepa U map) U OObICHATH
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CIOCOOBI MOTYYCHHMS TEJI BPAIICHUS;

nP 23. KiaccudpumupoBaTh  B3aUMHOE
pacrosnoxxeHue chepsl ¥ MI0CKOCTH;

IIP 24. BbluucnATh BEJIUYHMHBI DIIEMEHTOB
MHOTOTPaHHUKOB M TeJl BpAIlEHHs, OOBEMBI U
IUIOIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB U
Tel BpalleHHUs, TIEeOMETPUYECKUX Tel C
npUMeHeHneM (GopMyI;

IIP 25. CobomHO OMEpPUPOBATH HOHATHIMH,
CBSI3aHHBIMHU C KOMOWHALIMSIMU TEJ BPAIICHHUS U
MHOTOTPaHHUKOB: MHOTOT'DaHHUK, BIHCAaHHBINA
B cepy U ommcaHHBIH okoio cdepsl, chepa,
BIMCAaHHAS B MHOTOTPAaHHMK MM  TEJO
BpaIlCHUS;

IIP 26. BpyuCIATH COOTHOUICHUS MEXITY
IUIOIIAAsIMU  TIOBEPXHOCTEH U oO0beMaMu
MOJOOHBIX TEI;

P 27. W3o0paxare wu3ydaeMmble (QUIYDHI,
BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXXKU M3
PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHA
CBEpXy, COOKy, CHH3Y, CTPOUTH CEYEHHS Tell

BpALICHHS;
P 28. UsenekaTb, HMHTEPIPETUPOBATH U
npeoOpa3oBEIBATh HHPOPMALIUIO 0

MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUTYpax,
MPEJCTAaBICHHYIO HA YePTEXKaxX U PUCYHKaX;

IIP 29. CpoGogHO omepupoBaTh MOHITHEM
BEKTOP B MPOCTPAHCTBE;

ITP 30. BrInoiHATE Onepaiiy Hajl BEKTOPaMH;
ITP 31. 3apmaBaTh IUIOCKOCTH YpPaBHEHHEM B
JIEKapTOBOI cUCTEMe KOOpANHAT;

P 32. Pemare reoMeTrpuueckue 3aladd Ha
BBIYHMCIIEHHE YIJIOB MEXIy TNpSMBIMH U
IUIOCKOCTSIMH, BBIYMCIEHHE PpACCTOSIHUH OT
TOUYKHU JI0 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPIUHATHOTO MeToAa pu
pemeHny;

TP 33. CobomHO OMEpPHPOBATH MOHSATHAMU,
CBA3aHHBIMH C JBIDKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBI)KCHU,
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np 34. BrmonsATh n300paKeHNs
MHOTOTDAaHHUKOM ¥ Tell BpalleHUus IpU
napajuieIs6HOM nepeHoce, LEHTPAIbHON

CUMMETPHUH, 3€pKaJbHOI CHUMMETpHM, TIpU
MOBOPOTE BOKPYr TPSAMOH, mpeoOpa3zoBaHMs
moaoous;

ITP 35. Crpouth ceueHHs MHOTOTPAHHUKOB U
Ten BpallleHUS: CeueHHs LHUIMHApA
(mapannenbHO W MEPHEHAMKYISIPHO — OCH),
CeueHNs1 KOHyca (IapajuleIbHOe OCHOBAHUIO H
MPOXOAAIIee Yepe3 BEPIIMHY), CEUCHHS [Iapa;
P 36. Vcnonb3oBaTb METOABI MOCTPOCHUS
CCUCHMH: METOJ CIEIOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHUSA, METOJ IMepeHoca CeKylel
IUIOCKOCTH;

IIP  37. Jloka3plBaTh  TIeOMETpUYECKUE
YTBEpKJICHHUS;

P 38. Ilpumensath reomerpuyeckue (akThl
JUIA  pelIeHHs CTepeOMEeTPUYEecCKHX  3ajad,
MPEAINOaralomuX HECKOJIbKO IIaroB PElIeHUs,
€CIIM YCJIOBHS NIPUMEHEHUs 3a/laHbl B SBHOW M
HEsIBHOH (opme;

[P 39. [IpuMeHATh NpOrpaMMHBIE CPENCTBA U
3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
PELICHUH CTEPEOMETPHUYECKHX 3a71ad;

ITP 40. [IpuMeHSATH NOJYYECHHBIE 3HAHMA Ha
MPaKTUKe: CPaBHMBATh, AHAIM3MPOBATH U
OIICHUBATh pEaJbHbIC CHUTYallMH, TNPHMEHATh
HN3yYeHHBIE TOHATHS, TEOPEMBI, CBOMHCTBAa B
mporiecce IMOMCKAa peIIeHHs] MaTeMaTHYeCKH
c(hOpMyIHPOBAaHHON TPOOJIEMBI, MOJIETHPOBATh
peanbHbIE CHTyallud Ha S$I3bIKE TE€OMETPHH,
UCCIIEOBaTh  IMOCTPOEHHBIE  MOJAENH  C
UCTIONB30BAaHUEM TEOMETPUYECKUX MOHITUH U
TEeopeM, anmnapara anreopHl, pemaTb
MPaKTUYECKHE 3ajauy, CBsI3aHHbIE c
HaXO0KICHNEM T€OMETPHUIECKUX BEITHYHH;

P 41. Umerp mpexactaBieHusi 00 OCHOBHBIX
JTamax pa3BUTUS TEOMETPHUU KaK COCTaBHOM
gacTu pyHIaMEHTa Pa3BUTHS TEXHOIOTHH.
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2. CTPYKTYPA U COAEP KAHUE YUEFHOU TUCIHUATILIAHBI «<MATEMATHKA»

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340
BT. 4.:
1. OcHoBHOe cojep:kaHue 300
BT. 4.:
TEOPETHUUECKOE 00yUueHue 224
IPAKTUYECKUE 3aHSITUS 76
2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 34
(comeprxkaHue NPUKJIATHOTO MOTYJIs)
BT. U.:
TEOpeTU4ecKoe o0yueHue 0
PAKTUYECKHUE 3aHSITUS 34
HuddepennmpoBannbiii 3aueT (1 cemectp, 2 cemectp)
IIpomeskyTouHas arrecTtauus B popme IK3aMeHa 6
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2.2. TemaTn4yeckni IJIAH U cCoJepPKaHNe YUeOHOH TUCHUNIMHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacoB dopmupy
pa3/1eJioB U TeM (ocHOBHOE 1 TIPO(JeCcCHOHATIBLHO-OPUEHTHPOBAHHOE), Bcero | Ilpaktu | Ilpodeccuona emMble
NpaKTHYeCKUe 3aHATHUS YECKHUE JBHO- KOMIIeTeH
3aHATHUS | OPUCHTHUPOBAH 10701
HOE
coJiepKaHue
1 2 3 4 5 6

Pa3nen 1. [ToBTopeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24 12 8 OK 01,
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaJia 2 0 0 OK 02,
Heans 7 3aga4ym | ba3oBble 3HaHUS U YMEHUS 10 MaTeMaTUKe B MPOQPECCHOHATBHON U 2 OK 03,
MaTeMATHKHU IIPH | B TIOBCETHEBHOM JIEATEIIHHOCTH. OK 04,
OCBOCHUM OK 05,
CHEeNHAJILHOCTH OK 06,
Tema 1.2 Cojepxanue y4eOHOr0 MaTepuaJjia 4 2 2 OK 07,
Yucaa ¥ BbIYMCIeHUsA. | JleiCTBHS HajJ IOJOXKUTEIBHBIMA M OTPULATEILHBIME YHCIAMH, 2 MK 1.1,
Boipaxenus M | OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMHU. IK 2.1
npeodpazoBaHus

2 2 2

Tema 1.3. Coaep:xaHue y4eOHOro MaTepuaJia 4 2 2
I'eomerpus Ha | Buasl mmockux Guryp m ux miomniaib 2
MJIOCKOCTH 2 2 2
Tema 1.4 Coaeprkanue yueOHOro MaTepuaJa 4 2 2
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IMpouenTHbIC [IpocTble mpOLIEHTHI, pa3Hble COCOObI UX BbruUciaeHUsA. CloKHbBIE 2
BBIYMCJICHUS IIPOLICHTEI
2 2 2
Tema 1.5 Coaep:xaHue y4eOHOro MaTepuaja 4 2 2
YpaBHeHnus U | Jluneiinple, KBajJpaTHBIE, JPOOHO-IMHEHHBIE YpPaBHEHUS U 2
HEepaBeHCTBA HEpaBEHCTBA
2 2 2
Tema 1.6 Coaep:xxanue yueOHOro MaTepuaJia 4 2 0
Cucrembl ypaBHeHuil M | CiocoObl pemIeHHsl CHCTEM JIMHEHHBIX ypaBHeHHWH. [loHsTHS: 2
HEPaBEHCTB Marpuna 2x2 u 3x3, onpenenutens Matpuibl. Meton [Maycca.
IIpakTnueckoe 3anaTHe NeS CucreMbl JUHEHHBIX YPABHEHUH H 2 2
HEPABEHCTB.
BxoaHoii KOHTPOJIB Copep:xaHue yueOHOI0 MaTepuaJja 2 2 0
IIpakTnyeckoe 3ansitue Ne6 BpImoiHeHHMe KOHTPOJIbHOM 2 2
pa6oThl «BblunciaeHust U npeodpa3oBaHUsN»
Pa3nes 2 IlpsiMble M VIOCKOCTH B MPOCTPAHCTBE 18 6 2 OK 01,
Tema 2.1. Coaepxanue y4eOHOro MaTepuaa 2 0 0 OK 03,
OcHoBHbIE nousitus | [Ipenmer crepeomerpun. OCHOBHbIE TOHATHA (TOYKa, MpsAMasd, 2 OK 04,
cTepeoMeTpuH. IJIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHUH. OK 07,
Pacnionoxenne npsameix u | [lepecekaromuecs, mapasielbHBIE W CKPEUIMBAIOIINECS TPSIMBIE. MK 1.1
IJI0CKOCTEN IIpu3Hak ¥ CBOWCTBO CKpeIIMBAIOMIMUXCS TNpsAMbIX. OCHOBHbBIE
MPOCTPAHCTBEHHBIC (DUTYPHI.
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJia 4 0 0
IMapaasenbHoCTH [MapannensHbie TpsiMasi ¥ mIockoctb. Omnpenenenne. [lpusHak. 4
npsiMblx, npsimoii M | CBoiictBa (¢ JokaszarenbcTBoM). IlapaiienbHble  TIOCKOCTH.

IJIOCKOCTH, IJIOCKOCTEl

Ompenenenue. [Ipusznak. CBolicTBa (¢ q0Ka3zarenbcTBOM). TeTparap

H €ro 3JICMCHTDI. Hapa.lme.nennnen U ero ’jaeMeHTbl. CBOMCTBa
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MPOTUBOMOJOXKHBIX TpaHEed U JAWaroHajeil mapasuiesenumne/a.
[Toctpoenue ceuenuii. Pemenue 3amay.

Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 6 2 0
IlepnenuKyJIsipHOCTH [eprieHAuKyIApHBIC MpsIMBIE. [TapamienbHble psIMbIe, 4
NPSIMBIX, IPSAMOIi 1 NEPIEeHANKYISIPHBIE K TIOCKOCTH. [Ipu3HaK meprneHauKyIspHOCTH
IUIOCKOCTH, IJIOCKOCTel | mpssMoli W muiockocTd. JlokazarenbcTBo. [leprieHmukynsip w

HAKJIOHHAs. IIepnenukynspHsie IIJIOCKOCTH. IIpusnak

NeprneHIuKY/JIsIPHOCTH IJIOCKoCcTeil. /loka3arenbeTBo.

PaccrosiHus B mpocTpaHCTBE

IIpakTHyeckoe 3aHATHE Ne7 Pewenue 3aaa4 no 2 2

NepHeHIuKY/JISIPHOCTH NPSIMBIX H II0CKOCTe#
Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia 2 0 0
Teopema 0 Tpex | Teopema o Tpex mepneHAUKYIsApax. Jloka3areabCTBO. YTOI MEKIY 2
NeprneHInKyJIsapax IPSIMOM M INIOCKOCTBIO. YTOJI MEKY INIOCKOCTSIMU
Tema 2.5. Coaep:xxanue yueOHOro MaTepHuaJia 4 4 2
IMapasuieabHble, 2 2 2
neprneHauKyJIsipHbIe,
CKpelIuBalouecs
npsimbie.  Ilpsimble u | [IpakTuyeckoe 3aHsaTHe N9 Bpino/iHeHHe KOHTPOJIbHOW 2 2
IJIOCKOCTH B | pa6oTsl «I[IpAAMBI U MJIOCKOCTH B MPOCTPAHCTBE)
NPOCTPaHCTBe.
Pemienue 3aaau

Pa3nes 3. KoopanHaThl M BEKTOPbI 12 4 2 OK 02,

Tema 3.1 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0 OK 03,
JlekapToBbI JlekapToBbI KOOpJAMHATHI B mpocTpaHcTBe. [IpocTeifmue 3amaun B 4 OK 04,
KOOPAMHATHI B KOoOpAnHaTax. PaccTosiHue MeKIy IBYMsI TOUKAMH, KOOPIHHATHI OK 07,
NpPOCTPaHCTReE. cepelIMHbI OTPe3Ka IK 1.1

Paccrosinne mexkny
ABYMS TOUYKAMHU.
Koopaunartsl cepeanHbI
oTpe3Ka
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Tema 3.2 Coaeprxanue yueOHOro MaTepuaJa 4
BekTopsl B | BekTopbsl B mpocrpancTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB. 2
NPOCTPAHCTBe. YMHO)XEeHHE BeKTopa Ha uyucio. KowmaHapHble BEKTOpHI.
Yrou mexny Bekropamu. | CkaisipHoe IPOU3BEJCHUE BEKTOPOB. Pa3io)keHue BeKTopa o TpeM
CxkansipHoe HEKOMIUIAHapHBIM BekTopaMm. KoopanHaTel BeKTOpa, CKaJsSpHOE
NPOM3BEeHNE BEKTOPOB | IPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOpPaMH,
yrojl MEXIy HpsIMOW M IJIOCKOCTBIO, YrOJd MEXAY IUIOCKOCTSMH.
YpaBHeHue ma0ckocTd. ['eoMeTpruecKnid CMBICI ONPEAEIUTENS 2X2
2
Tema 3.3 Coaep:xxanue yueOHOro MaTepHuaJia 4
Koopaunarsl u | JlekapTOoBBl ~ KOOpAMHATBI B IIPOCTpAaHCTBE. BekTopbl B
BEKTOPBI. Pemenne | npocrpancTBe. ClOXKEHME M BBIYMTAHHE BEKTOPOB. YMHOMKEHUE
3aaad4. BekTopa Ha uucio. Kowmmianapueie BekTopel. CkaisipHoe
IIPOU3BECHNE BEKTOpPOB. Pa3iiokeHHe BEKTOpa 1O  TpeM
HEKOMIUTaHapHBIM BekTopaM. [Ipocreiiimue 3aaun B KOOpAWHATAX. 2
KoopaunaTsl BeKTOpa, pacCTOSHHE MEXAY TOYKaMH, KOOPIHWHATHI
CepeNHbl OTpe3Ka, CKAJIAPHOE TNPOU3BEJICHHE BEKTOPOB B
KOOpAMHATaX, YroJl MEXIy BEKTOpaMH, YroJl MeXay MNpsAMOM u
IJIOCKOCTBIO, YTOJI MEKY MIIOCKOCTSIMU
IIpakTuyeckoe 3anaTHe Nell BpinosiHeHHe KOHTPOJILHOM 2
padoTel «KoopanHATBI H BEKTOPBI»
Pa3nes 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUM 34 OK 01,
Tema 4.1 Coaepxanue y4eOHOro MaTepuaa 2 OK 02,
Tpuronomerpuyeckue Pannannas mepa yria. [IoBOpOT TOYKH BOKPYr Hadajga KOOP/IHHAT. 2 OK 03,
pyHkumun Omnpenenenne cuHyca, KOCHHYCa, TaHT€HCAa U KOTaHIEHCAa. 3HAKU OK 04,
NPOM3BOJILHOIO  yIJIa, | CHHyCa, KOCHHYCa, TaHT€HCa M KOTAHI€HCa II0 YETBEPTSIM. OK 05,
yuciaa. PaamanHasg ¥ | 3aBUCUMOCTD  MEXJIY CHHYCOM, KOCHHYCOM, TAaHIE€HCOM U OK 06,
rpajgycHasi Mepa yrija KOTaHTeHCOM OJIHOTO M TOTO K€ yIya OK 07,
Tema 4.2 Conep:kanue yueGHOro MaTepuaJa 2 [IK 2.1
OcHoBHBIE Tpuronomerpuueckue TOXkaecTBa. CHHYC, KOCHHYC, TaHI'€HC H 2

TPUTOHOMETPHYECKHUE
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TOK/AeCTBA. KOTaHI'€HC yIJIOB 0 U - 0. DOpMyJIbl IPUBEACHUS

DopMyJibl NPUBEICHUSA

Tema 4.3 Coaeprxanue yueOHOIro MaTepuaJa

Cunyc, KocuHyc, | Cymma 1 pa3HoCTh cuHYcoB. CyMMa U pa3HOCTh KOCUHYCOB. CHUHYC
TaHTeHC CYMMBI M |1 KOCHHYC JBOMHOro yria. @opmyibl I[OJOBUHHOIO Yyrija.
Pa3HOCTH ABYX YIJIOB [IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (DYHKUMH B
Cunyc " KOCHHYC | IDOM3BECHNE M  NIPOU3BEIEHUS B CyMmMMy. BblpaxkeHue
ABOIHOIO yIJa. | TPUTOHOMETPUYECKUX (YHKIMI Yepe3 TaHTeHC [OJIOBUHHOTO
@®opmyabl MOJOBHHHOIO | aprymeHTa. [IpeoOpazoBaHusl MPOCTEHIINX TPUTOHOMETPHUYECKUX
yria BBIPAXKECHUI

Tema 4.4 Conep:xaHue yueOHOro MaTepuaa

@OyHKOMH, UX cBoiicTBa. | OOMacTh ompeeNieHuss M MHOXKECTBO 3HAUYCHUH  (PYHKIIHN.
Crnoco0blI 3apanuda | YéTHOCTh, HEUETHOCTh, MEPHOAMYHOCTh (GyHKIHMHA. CrocoOb
pyHknmi 3aanus QYHKIUN

Tema 4.5 Coaep:xanue yueOHOIro MaTepHuaJia

Tpuronomerpuyeckue O6umactpb onpeeIeHus u MHOECTBO 3HAYCHUM
(pyHKIMH, UX CBOMCTBA M | TPUTOHOMETpHUECKUX  (yHKIMHA.  Y€THOCTb,  HEYETHOCTD,

rpagpuxku

NEePUOIMYHOCTh TpHUTroHOMeTpuYecKux ¢ynkuumii. CBoiicTBa U
rpaduku GYHKIUH Yy = cos X, Y =sin X, y =tg X, y = ctg X.

Tema 4.6 Coaep:xaHue yueOHOro MaTepuaJia

IIpeodpa3oBanue Cxarue u pacTshkeHHue TpaQ kOB TPUTOHOMETPUUYECKUX (YHKLIUH.
rpagpuxosn

TPUTOHOMETPHYECKHX IIpakTnueckoe 3ansitue Nel2. IlpeoOpazoBanue rpaduxos
pynkuumi TPUTOHOMETPUUECKHUX (YHKIUI

Tema 4.7 Coaepxanue y4eOHOro MaTepuaa

Onucanue

NPOU3BOACTBEHHBIX

MPOLECCOB € MNMOMOIUbIO
rpagpukoB pyHKIUIA

Tema 4.8
OopatHble
TPUTOHOMETPUYECKHUE

Copep:kanue y4yeOHOro MmaTepuaja

OOparnable TpuroHoMerpudeckue (Qynkmuu. HWx cBolictBa u

rpaduku
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byHkun
Tema 4.9 Copep:kaHue y4eOHOT0 MaTepuaJia 6
Tpuronomerpuyeckue YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHUE tg X = a, ctg 4
YPABHEHHA U X = a. PemeHue TPUroHOMeTPHMYeCKHX YPaBHEHMil OCHOBHBIX
HEepaBeHCTBa THIIOB! npocreimme TPUTOHOMETPUUECKUE YpaBHEHUS,
CBOJMINMECS K KBaJpaTHbIM, pelIaeMble pPAa3JIOKEHUEM Ha
MHOKHUTEJIH, OAHOPOHBIE.
[Ipocrelinye TpUroHOMETpUYECKHE HEPAaBEHCTBA
IIpakTnueckoe 3ansaTHe Nel4 Pemrenue TPpHUroHOMeTpHMYeCKHMX 2
YPABHEHHUI1 U HEPABEHCTB
Tema 4.10 Coaep:xaHue yueOHOro MaTepuaJia 2
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUN 2
TPUTOHOMETPUYECKUX
YPaBHeHUil
Tema 4.11 Coaep:xanue yueOHOro MaTepuaJia 6
OcHoBBI [IpeoOpa3oBanne TPUTOHOMETPUUECKUX BBIpaXKeHHU. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPHYECKUX YPABHECHHMI U HEPABEHCTB B TOM YHCJIE €
Tpuronomerpuyeckue HCI0JIb30BAHUEM CBOMCTB (PyHKUMH.
bynxkumun. Pemenne | [Ipakruyeckoe 3ansitne Nel5 BreinmosHeHHe KOHTPOJIbHOM 2
3ajaaf. padoThI mno TeMe «OCHOBBI TPUTOHOMETPH M.
Tpuronomerpuyeckne PyHKIUN».
Paznen 5. KomimiekcHbie ynciia 10 OK 01,
Tema 5.1 Coaepxanue y4eOHOIro MaTepuaa 4 OK 02,
KommuiekcHble yncia [Mousitne KoMmruiekcHOrO yncia. CONpsHKEHHBIE KOMIUIEKCHBIC 4 OK 03,
4YHUClla, MOAYJIb U apryMEHT KOMIUIEKCHOro yucia. dopMa 3amnucu OK 04,
KOMIUJIGKCHOTO 4Hcia (FeoMeTpuYecKasi, TPUTOHOMETPUYECKas, OK 05,
anrebpandeckas). Apudpmernyeckue 1eiicTBUA ¢ KOMILIEKCHBIMH OK 06,
YHCIAMEI OK 07,
Tema 5.2 Coaeprxanue yueOHOro MaTepuaJia 6
IIpumenenne BbinosiHeHHe pacyeToB € NMOMOIIBI0 KOMILICKCHBIX YHCEJI. 4
KOMILJIEKCHBIX YHCeJI [Tpumepsbl HCII0JIb30BaHMSI KOMITJIEKCHBIX YHCET
IIpakTnyeckoe 3anaTHe Nel6 BpinmojHeHHe KOHTPOJIbHOM 2
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‘ paﬁoTbI no TeMe «KoMILIeKCHBIE YHCJIA»

Pa3nen 6. [IpousBoaHas pyHKIMM, ee MPpUMEHEHHE 42 10 4

Tema 6.1 Coaeprxanue yueOHOro MaTepuaJia 4 0 0
ITonsiTue mnpousBoaHoH. | OnpenereHre YHCIOBOW MOCIEAOBATEIBbHOCTH U CHOCOOBI €e 4
@opmyJibl M NPaBHJIA | 33/1aHUS. CaoiicTBa YHUCJIOBBIX IIOCJIEI0OBATEIbHOCTEN.
auddepeHuupoBanus Onpenenenue  mpeaesia  MOCIEIOBATENIbHOCTU.  BbluncieHnue

npenenoB  mocienoBatenbHocTe.  Ilpemen  QyHkmumm  Ha

o6eckoneuHoctu. Ilpemen ¢yHkuuu B TOouke. Ilpupamenue

aprymenTa. Ilpupamenne ¢ynxkuuu. 3agauu, npuBoAsilIue K

NOHATHIO Npou3BOAHOM. OnpeneneHrue NPOU3BOJHON. AJTOPUTM

OTBICKaHUS IPOU3BOAHON
Tema 6.2 Coaep:xxanue yueOHOro MaTepuaJia 4 2 0
IIpoussoansie  cymmbl, | Dopmynsl qubdepennupoanus. [Ipasuna nuddepennmpoBanus 2
Pa3HOCTH NpousBeeHus, | [IpakTtnyeckoe 3aHaTHe Nel7 BblumciieHHe NPOM3BOIHOI 1O 2 2
YacTHOIO (opmyiam qudpepennupoBanus
Tema 6.3 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
IIponsBoanbie Onpenenenne CJIOKHOU (GyHKIHH. [IponsBonHas 2
TPUTOHOMETPHYECKHUX TPUTOHOMETPHUYECKUX (DYHKIIUH.
¢ynxkumii. IIpoussoanas | [lpakruyeckoe 3ansitue Nel8 Belunmcienue NPOM3BOTHOM 2 2
CJIOKHOW pyHKIMH CJI0KHOH PyHKIMH
Tema 6.4 Coaepxkanue y4eOHOIro MaTepuaa 2 0 0
IHousitue Ilonatue HenpepbiBHOW  (QyHKIuU. CBoiicTBa HENpepbIBHOM 2
0 HENpepbIBHOCTH GyHKIUH. Cas3pb MEXIY HEINPEPBIBHOCTHIO u
pyHKIMHU. i depeHIpPyeMOCTbI0 (DYHKIIMM B TOYKE. AJTOPUTM pELICHUs
Metoa uHTEpBAJIOB HEPABEHCTB METO/IOM MHTEPBAJIOB
Tema 6.5 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
I'eomerpuueckuii cMbica | ['eomerpuyeckuii cMbIcJ NPOU3BOAHON (QYHKIUHM — YIJIOBOH 2
Npou3BOAHON QyHKIMH | KOdXDDUITUEHT

KacaTelbHOM K Tpaduky GYHKOMM B TOYKE. YpaBHEHHE

KacaTenbHOH K rpaduky QyHKIUH. AJNTOPUTM  COCTaBICHHS

ypaBHEHHUsI KacaTeabHOU K rpaduky ¢pyHkiuu y=f(x)
Tema 6.6 Coaeprkanue yueOHOro MaTepuaJa 4 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.1,
MK 2.1
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Puznyeckuit cMbic | Pusznueckuil (MEXaHUYECKUN) CMBICH MPOU3BOAHON — MTHOBEHHAas 2
NMPOU3BOJIHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npogeccuoHaAIBLHBIX 2
3ajgayqax
Tema 6.7 Copep:kaHue y4eOHOTr0 MaTepuaa 4
MoHOTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3pACTAHUS U 4
pyskumnn. Toukm | yObiBaHus QyHKIMM 3HAKY Tpou3BogHON. [loHATHE TpoOM3BOIHOU
IKCTpeMyMa BBICILIETO TIOPSAKA, COOTBETCTBUE 3HAaKa BTOPOM IPOU3BOJHOU
BBIIYKJIOCTH (BOTHYTOCTH) (YHKUIMHM Ha OTpe3ke. 3ajgaud Ha
MakCUMyM M MHUHUMYM. lloHsATHE acuUMOTOTBHL, CHOCOOBI UX
onpenenaeHus. AJrOpUTM HCCIeA0BAHUS (DYHKIMH U MOCTPOCHUS
ee rpajpuka ¢ mNOMOIIbLIO TPOM3BOAHOM. J[poOHO-NIMHEIHAs
byHKIUSA
Tema 6.8 Coaep:xaHue yueOHOro MaTepuaJia 4
HccaenoBanne pynkumii | UccnenoBanue (YHKIMH HAa MOHOTOHHOCTH U IIOCTPOCHHE 4
U NIOCTPOEeHHe TPAPUKOB | rpaduKoB.
Tema 6.9 Hauboabmee u | Conep:kanne yuefGHOro Mmatepuajia 4
HauMeHbIIee 3Ha4YeHHs | HaxoxneHue HauOONbIEro W HAaUMEHbBIIETO 3HAYEHUH (DYyHKIMIA, 4
pynkuun nocrpoeHue rpaguKoB MHOrOYWIEHOB C HCHOJb30BaHHEM
anmnapara MaTeMaTH4ecKOro aHajam3a
Tema 6.10 Conep:xaHue yueOHOro MaTepuaJia 6
Haxo:xnenue HaunMenbuiee u Han0oJib1Iee 3HaYeHNE GYHKIMU HA OTpe3Ke 4
ONTHUMAJIBHOTO 2
pe3yJbTaTra ¢ NOMOIIbLIO
NMPOU3BOAHOI B
NPaKTHYEeCKHUX 32/1a4axX
Tema 6.11 Conep:kanue y4eOHOTro MaTepuaJa 4
IIpoussoanass ¢pynkumn, | opmynsl u mnpaBwia auddepennuponanus. HccnenoBanue 2
ee npuMeHeHue. | QyHKuui ¢ moMoIpio mpousBogHoN. Hanbomnpliee 1 HauMeHbIIee
Pemenne 3agau. 3HaueHUs! QYHKITUU
IIpakTuyeckoe 3aHaTHe Ne2l BpinosHeHHe KOHTPOJIBHOM 2
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‘ paﬁoTbI 0 TEME « HpOHZ}BOHHaﬂ (l)yHKIII/II/I, €€ IPUMEHCHUEC)

Pa3nen 7. MHOrorpaHHUKH M TeJIa BpalmeHus 42 6 4
Tema 7.1 Copep:xaHue yueOHOI0 MaTepuaa 2 0 0
Bepumnel, pedpa, rpann | [lonstie MHororpanHuka. Ero snemMeHThl: BepLUIMHBI, pedpa, IpaHH. 2
MHOTOTPaHHHKA Jnaronanbs. Ceyenue. Bplnykiible ¥ HEBBIMYKJIbIE MHOTOTPaHHUKHU
Tema 7.2 Copep:xaHue yueOHOI0 MaTepuaja 2 0 0
IIpu3ma, ee | [Tonarue npusmel. Ee ocHoBanus u OOKOBbIE TpaHH. Bricora 2
cocTaBJjdIonue, npusmsl. [IpsMas u HaknonHas npusma. [IpaBwibHas npusma. Ee
ceuenue. Ilpsimass  u | ceucHue
NPaBUJIbHASI IPU3MbI
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia 2 0 0
MMapannenenunen, xyo. | [lapamienenunen, cBOHCTBa NPSMOYTOJIBHOTO TapallelenuIesa, 2
Ceuenue Ky0a, | ky0. Ceuenue ky0a, mapanienenurnena
napaJjiesienuinena
Tema 7.4 Coaep:xxanue yueOHOro MaTepHuaJia 2 0 0
IMupamuna, ee | [Tupamuna u ee anementThl. Ceuenue nupamuzabl. llpaBunbHas 2
COCTaBJIAIOILINE, nupampza. YcedeHHas mupamuia
ceuenue. IIpaBuabHas
nupamMuaa. Yce4yeHHasi
nupamMuja
Tema 7.5 Coaepxkanue y4eOHOIro MaTepuaa 2 0 0
bokoBass u  mouHad | [Inomans 60K0BOW U MOJHON MOBEPXHOCTH MPU3MBI, MTUPAMUIBI 2
MOBEPXHOCTh  NPHU3MBI,
MHPaAMHJIbI
Tema 7.6 Coaepxkanue y4eOHOIro MaTepuaa 4 0 0
Cummerpusi B KyOe, | CHMMeTpPUSIT OTHOCUTEJIbHO TOYKH, TNPSIMOW, TJIOCKOCTH. 4
napaJuiejienumnese, Cummerpus B KyOe, napajiesenumnese, npusme, mupamuie
npu3me, NupamMmje
Tema 7.7 Coaeprxanue y4eOHOro MaTepuaia 4 2 2
IIpumepsl cumMmerpuii B | CuMMeTpusi B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY 2
npogeccun 2 2 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
K 2.1




25

Tema 7.8 Copep:kaHue y4eOHOT0 MaTepuaJia

IIpaBuibHbIE [lonsTe mnpaBwiIbHOrO MHOrorpaHHuka. CBoilcTBa IpaBHIJIbHBIX
MHOI'OrPAHHHKH, UX | MHOTOTPAaHHHUKOB

CBOliCTBA

Tema 7.9 Coaep:xkaHue y4eOHOro MaTepuaJia

Huannap, ero | llunuuap m ero snementsl. CeuyeHue LMIMHApA (MapajliesIbHOE
coCTaBJIsIIOIIME. OCHOBaHUIO U ocu). Pa3zBepTka nmuimHapa

CeueHue HWIHHAPA

Tema 7.10 Coaep:xxanue y4eOHOIro MaTepuaJia

Konyc, ero | Konyc u ero »snementsl. CedeHHe KOHyca (mapajuieibHOe
COCTaBJISIIOLLIME. OCHOBAHHMI0O H TMpPOXOAsllee uYepe3 BepPUIMHY), KOHHYECKHE
Ceuenne KoHyca ceyeHnus. Pa3BepTka koHyca

Tema 7.11 Coaep:xaHue yueOHOro MaTepuaJia

YcedeHHblit KOHYC. | YceueHHbIH KoHyc. Ero oOpasytomas u Bbicota. CeueHue
Ceuenne YCEYEHHOI'0 | yCEUYEHHOT0 KOHYyCca

KOHYCa

Tema 7.12 Coaep:xaHue yueOHOro MaTepuaJia

Ilap wu cdepa, wux |Ilap u cdepa. B3aumuoe pacronoxxeHue cdepbl U IIOCKOCTH.
ceyeHus Ceuenue mapa, cepbl

Tema 7.13 Coaepxanue y4eOHOro MaTepuaa

IlonsaTue 00 oObeme | [TonsTne 00 oObeme Tema. OO0beM Kyba HW MPSMOYTOJBHOTO
TeJa. Otnomenne | napamnenenunena. O0beM npu3Mbl M HUIMHApa. OTHOIIEHUE

00HEeMOB NMMO00OHBIX TeJ

00BeMOB MOJJOOHBIX TeJ. ['eoMeTpuUecKuil cMbIc onpeaenuTens 3-
ro NopsiKa

Conep:kanue y4eOHOIro MaTepuaJa

O6beMbl mupamuabl U KoHyca. OOwvem mapa. [lmomamu

ITOBEPXHOCTEH TEN

Tema 7.14

O0LeMBl W ILIOINAIH
NMOBEPXHOCTEH TeJl

Tema 7.15

Komounnamun

MHOTOTPAHHUKOB M TeJl
BpallleHus

Conep:kanue y4eOHOT0o MaTepuaJa

KOM6I/IH8.I_II/II/I TCOMECTPHUICCKUX TCII
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Tema 7.16 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
I'eomeTpuueckue Vcnonb30BaHre KOMOMHALMKA MHOTOTPAHHUKOB U TEJ BpaIICHUS 2
KOMOMHAIINH Ha 2 2 2
NpPaKTHKe
Tema 7.17 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2 0
MuororpanHuku M Teja | O0beMbl W IUIOHIAAM [OBEPXHOCTH MHOTOTPAaHHUKOB U Tel 2
BpallleHUs. Pemenue | Bpamenus
3ajaay4. IIpakTuyeckoe 3anaTHe Ne24 BbInoJHeHHEe  KOHTPOJBHOM 2 2
pa6oThl Mo TeMe «KMHOroOrpaHHUKH M TeJIa BPallleHus)
Pa3nen 8. IlepBooOpa3nasi yHKIMM, ee NPUMeHEHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0 OK 02,
IlepBooOpa3nas 3amaya O BOCCTAHOBJIEHHMM 3aKOHA [BIDKEHHUS IO W3BECTHOHU 4 OK 03,
pynkuum. IIpaBuaa | ckopoctu. Ilonstue uHTerpupoBanus. O3HAKOMIICHUE C MOHSATUEM OK 04,
HAXOKICHUS WHTErpana u nepBoodpasHont 1t pynkuun y=f(x). Pemenne 3axau OK 05,
1epB00dPA3HbIX HAa CBSI3b NepBOOOPa3HOii M ee NPOM3BOAHON, BBLIYHC/IEHHE OK 06,
nepBooOpasHoii Mjisi AaHHOH ¢QyHknuu. TabGmuna Qopmyn mis OK 07,
HAaXOXKICHHUS TMEepBOOOpasHbIX. M3ydeHWe MpaBHIa BBIYUCICHUS IK 1.1
nepBoOOPa3HOii
Tema 8.2 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0
Inomaab 3amaun, NpUBOAALIME K MOHSATHIO OINpPENENIEHHOr0 HMHTerpajga — o 4
KPHUBOJIMHEHHOU BBIYMCIICHUH TUIOIIAY KPUBOJMHENHOMN Tpanenuu, O NepeMeIieHun
Tpaneu1u. ®opmyJia | Touku. IlonssTHe onpenenénnoro uaTerpaga. I'eomerpuueckui
Hbrorona — Jleiionunua U (PU3NYECKHH CMBIC] OIpeAeJeHHOro uHrerpaja. ®opmyaa
Hbrorona— JleiiOnnna
Tema 8.3 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
HeonpenesieHHblil 1 [TonsATHE HEONPENENEHHOTO NHTErpasla 2
onpeaeeHHbIN
HHTErpajbl
Tema 8.4 Coaeprkanue yueOHOro MaTepuaJa 2 0 0
IHousitue 00 ['eomeTpruecknii CMBICH ONPEEIEHHOTO HHTETpaia 2

onpesieJieHHOM
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HHTErpajie Kaxk

IJIOINAIH
KPHUBOJHMHEHHOU
Tpaneuun
Tema 8.5 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
OmnpenesieHHbII ['eomeTpuyeckuii cMmbici ompeaeneHHoro wuHterpana. dopmyna 2
HHTErpaJl B )KH3HHU Herotona - JleiiOHuma.
2 2 2
Tema 8.6 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
ITepBooGpa3nasn [lepBooOpasnas Gpynkiuu. [IpaBuna HaxoXaeHUS MEPBOOOPA3HBIX. 2
pyHkuun, ee | Ee mpumenenue
npumenenune. Pemenne | [Ipakruyeckoe 3ansTtHe Ne26 BpInmojHeHHEe — KOHTPOJILHOIA 2 2
3ajaa4. patdoTsl no Teme « IlepsoodpasHas pyHKIMH, ee MPUMEHECHHE»
Pa3nen 9. Crenenu u kopuu. Ctenennasi pyHkuus 18 8 0 OK 01,
Tema 9.1 Coaepxkanue y4eOHOIro MaTepuaa 4 0 0 OK 02,
Crenennasi pyHkuus, ee | [lonstue KOpPHA Nn-Oif CTENEHM W3 JEHCTBUTENHLHOIO YHCIIA. 4 OK 03,
CBOHCTBA @®ynknun v = §/x ux cBoiictBa u rpaguku. CBoiicTBa KOpHS n- OK 04,
O CTEeNeHU OK 05,
Tema 9.2 Coaep:xaHue yueOHOro MaTepuaJia 2 2 0 OK 07
IIpeoOpa3oBanue IIpakTuyeckoe 3aHATHE Ne27 IIpeoOpa3oBanue 2 2
BBIPAKEHUH ¢ KOPHAMM | MPPAlMOHAJIbHBIX BhIPaKeHU
N-0il cTeneHn
Tema 9.3 Coaep:kaHue y4e0HOro MaTepuaa 2 0 0
CpoiictBa crenenu c | [lonstue creneHH ¢ J1OOBIM  PalMOHAIBHBIM  IOKa3aTeJEM. 2
PALMOHAIBHBIM u | CreneHnple QYHKIMH, NX CBOWCTBA U TPAPUKH
JelCTBUTEJIbLHBIM
NMOKA3aTeJISIMH
Tema 9.4 Coaeprxkanue yueOHOIro MaTepuaJa 6 4 0
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Pemenue PaBHOCWJIBHOCTE HMppalMOHAIBHBIX YPAaBHEHHM M HEPABEHCTB. 2
HPPALHOHATBHBIX MeToabl UX pelIeHusl.
YPaBHeHUi u | [IpakTuyeckoe 3ansitue Ne28 PeuleHne HPPaUMOHAIBHBIX 2 2
HEPaBEeHCTB YPaBHeHUil
IIpakTnyeckoe 3ansitue Ne29 PemeHue HppanuoHAaIbHBIX 2 2
HEPABEHCTB
Tema 9.5 Coaeprxanue yueOHOIro MaTepuaJa 4 2
Crenenn u  KopHH. | Onpenenenue creneHHOW (yHkuu. Vcnonp3oBaHHWE €€ CBOWCTB 2
Crenennast pyHKuMA IIpU PELICHUH YPABHEHUMN U HEPABEHCTB
IIpakTnueckoe 3anaTne Ne30) BpbinojHeHHe KOHTPOJIbLHOM 2 2
padotbl o TeMe « CreneHu M KOpHU. CTeneHHass pyHKIUD)
Paznen 10. [loka3aTenbHass pyHK1uA 18 10 OK 01,
Tema 10.1 Coaep:xxanue yueOHOro MaTepHuaJia 4 2 OK 02,
[TokazarenpHass ¢yHKIMs, | CTeneHh ¢ OPOM3BOIBHBIM  JCHCTBUTENBHBIM  I[TOKA3aTEJIEM. 2 OK 03,
€€ CBOMCTBA Omnpenenenue nokasareiabHON (QYHKLUUHU, €€ CBOWCTBA M TIpaduk. OK 04,
3HaKOMCTBO C TMPUMEHEHUEM IOKa3aTelbHOUW (yHKIuU. Pemenue OK 05,
NOKAa3aTeJbHBIX YypaBHEHHIl (YHKIHOHAIbHO-rPaQUIECKUM OK 07
MeTo10M
IIpakTnyeckoe 3ansitue Ne3l Pemenume mnoxka3aTenbHBIX 2 2
YPaBHEHUi
Tema 10.2 Coaepxkanue y4eOHOIro MaTepuaa 6 4
Pemenne Pemienne moka3aTenbHBIX YpaBHEHMH METOAOM YpaBHUBaHUS 2
NOKAa3aTeJbHbIX ImoKa3aTeliei, METOA0M BBEICHUS HOBOM MIEPEMEHHO,
ypaBHeHMii U | (yHKIMOHATBHO-TpapUUECKUM MeTOZIoM. Pelenne nmokazaresbHbIX
HEPABEHCTB HEPAaBEHCTB
IIpakTnyeckoe 3ansitue Ne 32 Pemenue moxa3aTenbHBIX 2 2
YPaBHEHUIl Pa3HBIMHM CIIOCO0AMM
IIpakTnyeckoe 3ansitue Ne 33 Pemenue mnoka3aTelbHBIX 2 2
HEPABEHCTB
Tema 10.3 Coaeprxkanue yueOHOIro MaTepuaJa 4 2
Cucremsl Pemrenne cucreM rokasaTesbHbIX YPAaBHEHHM 2
NOKa3aTeJbHbIX IIpakTnyeckoe 3ansaTe Ne 34 PemieHne cucrem noka3areJbHbIX 2 2
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YPaBHEHUI YPaBHEHHUI
Tema 10.4 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2
Pemenue 3aj1a4. | PemieHne 1noOKa3aTenbHBIX YPaBHEHHUHW METOJOM ypaBHUBAHUS 2
IHoka3aTenbHas MOKa3aTesle M METOIOM BBEACHUS HOBOM IEepeMEHHOUl. Pemenue
pyHkuus MOKa3aTeIbHBIX HEPABEHCTB

IpakTnyeckoe 3ansaTHe Ne 35 BpIno/iHeHHe KOHTPOJIbLHOM 2 2

padoTthl no Teme «Iloka3aTenbHast PyHKIUI»

Pa3nea 11. Jlorapugmsbl. Jorapupmuueckasi pyHkuus 30 14 OK 01,

Tema 11.1 Coaep:xxanue yueOHOro MaTepHuaJia 2 0 OK 02,
Jlorapugm yucJa. | Jlorapupwm uncna. JlecaTuuHbIN 1 HATYpaJIbHBIN JOTapupMBI, 2 OK 03,
JecaTHIH b U | 4uCcio € OK 04,
HATYpPAJIbHbIN OK 05,
Jorapupmsl, YHCJI0 € OK 07,
Tema 11.2 Coaep:xanme y4e0HOr0 MaTepuajia 6 4 IK 1.1,
CpoiicTBa Jorapugmos. | CpoiicTa sorapudmo. Oneparius 1orapupMupoBaHusl. 2 IK 2.1
Onepanust IpakTuyeckoe 3aunsitue Ne 36 Pemenue mnpuMepoB 1o 2 2
JIorapu(pMupoOBaHHS onpeeJeHuI0 Jorapu¢mos " no OCHOBHOMY

JorapupmMmuueckoMy TOKIEeCTBY

IIpakTuyeckoe 3ansitue Ne 37 PemeHue npuMepoB mo 2 2

cBoiicTBam Jiorapugpmos
Tema 11.3 Coaepxkanue y4eOHOIro MaTepuaa 4 2
Jlorapudgmmnueckas Jlorapudmuueckasi pyHKIUS U €€ CBONCTBA 2
¢byHkuusi, ee cBOiicTBA IMpakTuyeckoe 3ausitue Ne 38 Ilocrpoenne rpadgukos 2 2

Jorapupmuyeckoin pyHkuun
Tema 11.4 Conep:xaHue yueOHOro MaTepuaJia 6 4
Pemenne [Tonatue norapupmMUUECKOro ypaBHEHHUs. TpHU OCHOBHBIX METOJA 2
JorapupmMmuyeckux pemeHust  JorapuMUYECKHX  ypaBHEHHH:  (DYHKIIMOHAIBHO-
yYpPaBHeHH U | rpaduvecKui, METOJ BBEICHUS HOBOH [IEPEMEHHOM.
HEPABEHCTB Jlorapudmmuueckue HepaBeHCTBA

IIpakTnueckoe 3ansaTHe Ne39 Pemenue Jorapupmmuyeckux 2 2

YPaBHeHUil

IIpakTnueckoe 3ansaTHe Ned() Pemenume JiorapupmMuyecKux 2 2
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HEPABEHCTB
Tema 11.5 Coaep:xkaHue y4eOHOro MaTepuaJia 2 0 0
Cucrembl AJNTOpUTM  PELICHMs CHUCTEMbl ypaBHEHMH. PaBHOCWIBHOCTB 2
JIorapu(pMHU4YecKUuX Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB
YPaBHEHUI
Tema 11.6 Coaep:xkaHue y4eOHOro MaTepuaJia 4 2 2
Jlorapugmsbl B npupoae | [lpumenenue norapudma. Jlorapudmuyeckas cnupanb B MPHPOJIE. 2
U TeXHUKe Ee marematnyeckue cBolicTBa
2 2 2
Tema 11.7 Coaep:kaHue y4e0HOIro MaTepuaa 6 2 0
Pemenue 3aga4. | Jlorapudmuaeckas GbyHKIHS. Pemenue NpoCTeHIIuX 4
Jlorapugmsi. JorapupmMuuecKux ypaBHeHHU
Jlorapudpmuueckas IIpakTuyeckoe 3ansaTue Ne42 BplinoiHeHHMe KOHTPOJIbHOM 2 2
byHKHst patdoTsl o Teme «Jlorapupmel. Jlorapudmudeckas GpyHKIHD)
Pa3nes 12. MHokecTBa. JJ1eMEHThI TeOpHH rpadoB 14 6 4 OK 01,
Tema 12.1 Conep:xaHue yueOHOro MaTepuaJia 2 0 0 OK 02,
MHuo:xecTBa [Tonsitue MHOXecTBa. [ToamMHO)ecTBO. Onepalu ¢ MHOKECTBAMU 2 OK 03,
Tema 12.2 Conepskanue y4eOHOT0 MaTepHaa 4 2 2 OK 04,
Onepaunu Omneparuu ¢ MHOXKECTBAMH. 2 OK 05,
C MHOKeCTBAMH 2 2 2 OK 06,
OK 07
MK 1.1,
Tema 12.3 Coaep:xanue y4e0HOro MaTepuaia 4 2 2 [K 2.1
I'padni ITonsrue rpada. Cs3Hbl rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
2 2 2
Tema 12.4 Coaeprkanue yueOHOro MaTepuaJa 4 2 0
Pemenne 3agady. | Onepauuu ¢ MHoecTBaMu. OIMCaHME PEAIbHBIX CHUTyaluil ¢ 2

Mmuoxecrsa, I'papbr u

MTOMOIIIbI0 MHOKECTB. [IprmMeHeHune rpadoB K peneHunto 3a1ad
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X IpUMEHEeHHe IIpakTnyeckoe 3anaTHe NedS BpinojHeHHe KOHTPOJIbHOM 2
padorel 1o Teme «MHoxkecTBa. I'padbl.n»
Pa3nes 13. Di1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH H TEOPUHU BEePOATHOCTE 22 OK 01,
Tema 13.1 Copep:kaHue y4eOHOT0 MaTepuaia 2 OK 02,
OcHoOBHbBIE nouaTus | [lepectaHOBKHU, pa3MEIICHUSI, COUCTAHHUSI. 2 OK 03,
KOMOUHATOPUKH OK 04,
Tema 13.2 Conep:kanue yueOHOro MaTepuaJa 2 OK 05,
CoObiTHEe, BeposATHOCTH | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopemMbl O BEpOSTHOCTH 2 OK 07,
coobiTusi. Cll0jKeHHe M | CyMMBbI  COOBITHI. YCIIOBHas BEPOSTHOCTb. 3aBUCHMbBIE U IK 2.1
YMHOKEHHE HE3aBUCHMBbIE COOBITHs. TeopeMbl O BEPOATHOCTH HPOM3BEACHUS
BEPOSITHOCTEH COOBITHIA.
Tema 13.3 Coaep:xaHue y4eOHOro MaTepuaJia 4
BeposiTHOCTH B | OTHOCUTeNbHasE 4acToTa COOBITHS, CBOWCTBO €€ YCTOHYHMBOCTH. 2
npogeccuoHaAIbHBIX Cratuctuueckoe onpezesieHne BepoaTHOCTH. OlLieHKa BEpOSTHOCTU
3ajadax COOBITHSL.
IIpakTnueckoe 3ansitue Ned6 Pemenue 3aga4 Ha OLEHKY 2
BEPOSATHOCTH COOBITHS.
Tema 13.4 Coaep:xaHue yueOHOro MaTepuaJia 4
Juckpernast ciay4yanHasi | Bunsl ciydalinpix BenuuuH. OnpeneneHue JUCKPETHON CllydaiHOU 4
BeIMYMHA, 3aKOH €€ | BeIMUMHB. 3aKOH pacnpelejieHUsl JAUCKPETHOH ciy4daiiHoM
pacnpeneaeHus BeJIMYMHBI. Ee 4iClIoBbIe XapaKTEpUCTUKU
Tema 13.5 Coaep:xaHue yueOHOro MaTepuaJia 4
3agaun Baprnanmonnsii  psa. IlomMron 4actor W rUCTOrpamma. 2
MaTeMaTH4ecKoil CraTucTHYecKHe XapaKTepUCTUKHU psiia HAOII0JaeMbIX JTaHHBIX
CTATHCTHKH IIpakTnueckoe 3ansaTHe Ned7 PemeHue 3agay Ha cocTaBjieHHe 2
MOJIMTOHA YACTOT
Tema 13.6 Conep:kanue y4eOHOro MaTepuaa 2
CocraBiieHne Ta0JIHI H 2
AUATPAMM Ha NPaKTHKe
Tema 13.7 Coaeprxkanue yueOHOIro MaTepuaJa 4
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Pemenne 3aaad. | DneMeHTsl KomMOuHaTOpukH. COOBITHE, BEpPOATHOCTH COOBITHSI. 2
JIeMeHTbI CiioxeHre 1 YMHOKEHUE BEPOSITHOCTEN
KOMOUHATOPHKH, IIpakTnueckoe 3ansaTHe Ne 49 Bpino/iHeHHe KOHTPOJIbLHOM 2 2
CTATHCTHKH M TEOPHH | padoThl MO TeMe «JeMeHTbl KOMOMHATOPUKH, CTATHCTUKHU U
BEPOSITHOCTEH TEOPUH BePOSITHOCTEI
Pasnen 14. YpaBHeHHs H HEPpAaBEeHCTBA 24 10 2 OK 01,
Tema 14.1 Coaeprxanue yueOHOIro MaTepuaJa 4 2 0 OK 02,
PaBHOCHJIBHOCTD PaBHOCHIIBHOCTE ~ ypaBHEHHMII M  HepaBeHCTB. OmnpejeseHus. 2 OK 03,
YPaBHEHU u | OCHOBHBIE TE€OPEMbl PAaBHOCWIBHBIX IEPEXO/JAX B ypPaBHEHUSAX U OK 04,
HEPaBEHCTB. OOmme | HepaBeHcTBax. OOImMe MeTOABbI pellleHUs] YPABHEHUIi: mepexoj OK 05,
MeTO/IbI peleHus: OT paBeHCTBa (YHKHMIi K paBeHCTBY apryMeHTOB st OK 06,
MOHOTOHHBIX (YHKUOMH, METOJ pAa3J0KEHUS Ha MHOXXHTEIH, OK 07,
METOZl  BBCJCHUS  HOBOM  MEpPeMEHHOW,  (YHKIIMOHAIbHO- K 1.1
rpaduuecKuil MeToJ
IIpakTuyeckoe 3ansatue Ne 50 Pemenue 3aganmii Ha 2 2
PABHOCHJIBLHOCTH YPABHEHHUIl
Tema 14.2 Coaepxanue y4eOHOro MaTepuaJa 4 2 0
I'padguyecknii Meroj | O6mue MeToAbl pelIeHHs HEPaBEHCTB: IMEpPeXo]] OT CpaBHEHHUS 2
pelieHHs  YPaBHEHMH, | 3HaueHU (QYHKUMI K CpaBHEHUIO 3HAYEHUH apryMeHTOB IS
HEPABEHCTB MOHOTOHHBIX (DYHKIMIA, METOJI WHTEPBAJIOB, (YHKIMOHAIBHO-
rpapudeckuit Metos. I'paduueckuii MeToa perieHus ypaBHEHUH U
HEPABEHCTB
IIpakTnyeckoe 3amsitue Ne 51 Pemenue ypaBHeHHMH 2 2
rpagu4ecKuM crnocodom
Tema 14.3 Coaepxanue y4eOHOro MaTepuaJia 4 2 0
YpaBHenust u | Onpenenenne Mopayis. PackpblTHe MOIyash 1O ONPEIENICHHUIO. 2
HepaBeHCTBa ¢ MoayJeM | [Ipocreifine ypaBHeHUs U HEpaBeHCTBA ¢ MoxyJiieM. [Ipumenenue
PaBHOCHUJIBHBIX MEpPEXOJ0B B OIpPEAEICHHBIX TUIAX YpaBHEHUH H
HEPABEHCTB C MOJYJIEM
IIpakTnueckoe 3anaTHe Ne 52 Pemenue ypaBHeHUHl H 2 2
HEPABEHCTB C MOAYJIeM
Tema 14.4 Coaeprxkanue yueOHOIro MaTepuaJa 4 2 0
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YpaBHeHus u 3HakoMcTBO ¢ napamerpoM. llpocreiiiine  ypaBHeHHs U 2
HepaBeHCTBA € HEPABEHCTBA C NapaMeTPOM
napaMerpamMu IIpakTuyeckoe 3ansaTue Ne 53 Pemienne ypaBHeHUHl u 2 2
HEPABEHCTB C MapaMeTpPoOM
Tema 14.5 Coaeprxanue yueOHOro MaTepuaJa 4 2 2
Cocrasienue u pemenne | [Ipumenenne ypaBHEHUN B pelIeHMM TEKCTOBBIX 3a7ad B 2
npogeccuoHaAIBLHBIX npogeccuoHaTbHON JIeSITEIIbHOCTH crenuainucTa o
3aa4 = ¢  NOMOIIBIO | KOMIIBIOTEPHBIM CUCTEMAaM.
YPaBHeHHUil 2 2 2
Tema 14.6 Coaep:xaHue yueOHOro MaTepuaJia 4 0 0
Pemenne 3aga4. | OOuie METo bl PEIICHUs] YpaBHEHU. Y paBHEHUSI U HEPABEHCTBA C 4
YpaBHenus U | MOAYJIEM U C TapaMeTpamMu
HEPABEHCTBA
3adeTHoe 3aHsITHE 11O IIpakTuyeckoe 3ansaTue Ne SS. 4 4
pasaeaam 1-14 BoinoJiHeHHe 3a4eTHBIX 3a1aHuil o pa3aeiam 1-14
JuddepenunpoBannblii 3auer (2 cemecTp) 2
334 110 34
JK3aMeH 6
Beero | 340
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3. YCJIOBUA PEAIN3ALIUU ITPOT'PAMMBI JUCIHUITJIMHBI
MATEMATHKA
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecieYeHn 1o

Peanmzanus yueOHON AUCIUIUTMHBI TpeOyeT HATM4Hs yueOHOTro kKabuHeTa MaTeMaTHKH.

O6opynoBanre yaeOHOT0 KaOMHETa: TOCAJOYHBIC MECTA 10 KOJIMUYECTBY 00YJIArOIIUXCS;
pabouee MECTO TpernoaBaress, J0CKa.

Texuuueckue cpencTBa 00ydeHUs: KOMITBIOTED C JIMIEH3MOHHBIM IPOTPAMMHBIM
o0ecrieyeHreM, SKpaH, MyJIbTHMEIHAIIPOSKTOP.

3.2. UuopMmannoHHOe o0ecniedyeHre peaju3aluu NporpaMmbl

OcHoBHasi iuTEepaTypa
1. MaTtemaTtuka : y4eOHMK Ui CTYACHTOB yupexaeHuil cped. npod. obpasosanus : M.U.
bammakoB. — 5-e u3a., crep.— M. : U3narenbckuil uentp «Axagemus», 2025
2. Marematuka. 3agayHuK : y4ded. mocobue JUis CTYIEHTOB YUpeXAEeHUH cpea. mpood.

obpazoBanms : M.U. BammakoB. — 5-¢ usm., crep.— M. : M3garensCkuil TEHTP
«Axagemus», 2025
3. Marematuka: Kuura mis npenogaBatens : M.U. bammakoB. — M. : U3parenbckuit

LEeHTp «AkaneMusi», 2024
JlonoJHUTeIbHbIEe HCTOUHUKH

1. Maremaruka: anredpa U Hayalla MaTeMaTUYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 xmacc. ba3oBelii u yriy0néunsiii yposuu : YueOnuk / JI.C. AtanacsH, B.®. Byrys3os,
C.b. Kagomues [u np.] — Mocksa : IIpocBemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Maremaruka: anreOpa M Hayaja MaTeMaTHYeCKOrO aHalu3a reomerpus. Anredpa u
Hayaja maremarudeckoro aHanusza 10-11 kmacc. ba3oBblii M yriayGn€éHHBIN ypOBHU :
VYuyeOnuk / II.A. Anumos, FO.M. Konsarun, M.B. TkauéBa [u ap.] — Mocksa :
[Tpoceemenne, 2023. — 464 c¢. — ISBN 978-5-09-107210-5. — URL:
https://book.ru/book/951213

3. Bepnep, A.JI.. Maremaruka: AnreOpa ¥ Havajga MaTeMaTHYECKOTO aHAIN3a TeOMETPHs
10 knmacc bazosbiit ypoBenp : YueOHuk / A.JI. Bepuep, A.Il. Kapn — Mocksa :
[TpocBemenne, 2022. — 368 c¢. — ISBN 978-5-09-099448-4. — URL:
https://book.ru/book/951215

4. Bepuep, A.JI.. MaremaTtuka: AnreOpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a T€OMETPUs
11 xmacc basosblii ypoBenb: YueOnuk / A.JI. Bepnep, A.Il. Kapn — Mocksa :
[TpocBemenne, 2022. — 240 c¢. — ISBN 978-5-09-099449-1. — URL:
https://book.ru/book/951216

5. boromonoB H. B. I[Ipaktuueckoe 3aHsTHE IO MareMaTHKe: YueOHoe mocoOue ais
TeXHUKYMOB. — M.: Boicmi. mik., 2023.

6. COopHuKk 3a/1a4 1o MaTeMaTuke: YdeoHoe mocooue / A.A. JlanasH. - [IpodeccruonanpHoe
oOpa3zoBanue, 2023.



https://book.ru/book/951213
https://book.ru/book/951215
https://book.ru/book/951216
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB
OCBOEHMA JUCIAIIJIMHBI MATEMATHKA

KoHTpoib ¥ ONIEHKAa pEe3ylbTaTOB OCBOCHMS JUCLUUILUIMHBI  OCYILECTBISETCS
IperoaaBaTeaeM B IPOIECCe MPOBEACHHS 3aHATHIA.

OlLleHKA JIMYHOCMHBIX PE3YIbTATOB O0ECHEUMBAETCS B XOJE pealu3aldd  BCEX
KOMITOHEHTOB 00pa30BaTeIbHOrO MPOIECCa, BKIIOYAs BHEYPOUHYIO JESITEIbHOCTb.

OlleHKa JOCTHKEHUS Memanpeomemubix pe3yibTaToB MPOBOIUTHECS B XOJ€ TEKYLIEH H
POMEKYTOUHOM arrectanuu. OIEHUBAETCS JTOCTHKEHHE KOMMYHHUKATHBHBIX M PETY/ISTHBHBIX
JNEeWCTBUM (HABBIKM COTPYJHHYECTBA, CAMOOPTraHU3alMU, CAMOCTOSATEILHOCTH OLIEHUBAHUS
CUTyalld M TPUHATHS PEHIEHUS, CaMOCTOATEIBLHOCTH HH(POPMAIHOHHO-TI03HABATEIHLHOM
JCSATEIBHOCTH).

IIpeameTHbIE pe3yJbTATHI O0beKT KOHTPOJIA DopMBbI U METOABI
¢ yueTom KOHTPOJISA M OLIEHKH
npogeccHOHAILHOM | Pe3yJabTaTOB 00y4YeHH s
HANPABJIEHHOCTH

IIP 01. Yucna u BeIYUCIEHUSA: OK 01 -OK 07, YcTHbIM onpoc
cBoOonHO  omepupoBarh nonstusmu: | [IK 1.1, TIK 2.1 MaremaTnyecKui JUKTaHT
paloHaIbHOE  4YMCIO0, OecKOHe4Has WuauBuayanbHas
nepuoauyueckas  JpoOb,  MPOILICHTHI, camocTosiTelbHas paboTa
UppAlMOHATIBHOE  YHCIIO, MHOXECTBa [TpakTueckue paboOTHI
palMoOHaNbHBIX U JICUCTBUTEIbHBIX KonTponbnas pabora
YHCell, MOYyJIb AEMCTBUTEIBHOTO YUCIIA; OK3aMeH

OPUMEHSTh JpOOM U TPOUEHTHI IS
peuieHuss  OPUKIAAHBIX  3a7a4 U3
pa3IMYHBIX ~ OTpaciedl  3HaHUU U
pEATIbHOM )KU3HU;

MPUMEHSATH MpUOTKEHHbBIE
BBIYHCIICHHS, TIpaBWja  OKPYTJICHUS,
NPUKUJIKY U OLIEHKY  pe3yibTaTa
BBIYMCIICHHI,

CBOOOAHO  OMEpPHPOBATh  MOHITHEM:
CTENEeHb €  1EJTbIM  TOKa3aTeleM,
UCIIONB30BAaTh  MOAXOAAIIYyI0  Qopmy
3alUCH  JICUCTBUTENBHBIX YWCEN IS
pelIeHUs]  NPAKTUYECKUX  3a7a4 |
MIPEICTABJICHUS JTAHHBIX

CBOOOAHO  OMEpPHPOBATh  MOHITHEM:
apu@MeTHuecKuil KOpeHb HaTypaJbHOU
CTEIEHU;

CBOOOJIHO  OINEpUPOBATh  TOHSTHEM:
CTEMNEHb C PallMOHAILHBIM MTOKa3aTelIeM;
CBOOOJIHO  OIEpPUPOBATh  TOHATHIMHU:
norapum  uyMcna, ACCATUYHBIE H
HaTypaJbHBIE JIOTapU(PMBI,

CBOOOAHO  OMEPUPOBATh  MOHITHUSIMH:
CHHYC, KOCHUHYC, TAaHI€HC, KOTaHTEHC
YHICJIOBOI'O apryMEHTA;

OTIEpUPOBATh  TOHATHUSMU:  APKCHUHYC,
APKKOCHUHYC U apKTaHT'€HC YHCIOBOTO
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apryMeHTa.
CBOOOJHO  OMEpPUPOBATh  IMOHATUSAMHU:
HaTypaJbHOE U IIeJI0€ YHCII0, MHOXKECTBA
HATypaJibHBIX ~ M LENBIX  4HCEl,
UCIIOJIB30BAaTh  TPU3HAKH  JIETTMMOCTH
uensix  uymcenr, HOJ u  HOK
HATypaJIbHBIX YHCEIl JJIS pPeleHHs 3a/1ad,
NPUMEHATH anroput™ EBkinna;
CBOOOJHO  OIEPUPOBATH  IOHITHEM
ocTaTka IO  MOXYJIO, 3alHCHIBAaTh
HAaTypaJibHbIE 4YHCIa B  Pa3IMYHBIX
HO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;
CBOOOJHO  OMEpPUPOBATH  IMOHITUSAMHU:
KOMIUIEKCHOE€ YHCII0O W MHOXXECTBO
KOMIUICKCHBIX ~ YHCEJN, IPEICTaBIAThH
KOMIUIEKCHBIE YHCJIa B alreOpanyecKoi
u TPUTOHOMETPHUYECKOU bopme,
BBITIOJIHATE apU(METHYECKUE OIepanuu
C HUMH ¥ U300paxkaTh Ha KOOPAUHATHON
IUTOCKOCTH.

ITP 02. YpaBHEHUS U HEPABEHCTBA:
CBOOOJHO  OMNEpUpPOBAaTh  IMOHATUSAMHU:
TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPaBHEHUS-
CJIEJICTBUS, PABHOCWIBHBIE HEPABEHCTBA;
IPUMEHSTh Pa3IMYHbIE METO/Ibl PEIICHUS
PaLMOHATIBHBIX U JPOOHO-PALlMOHATIBHBIX
YpaBHEHUH, MIPUMEHSITh METO]{
WHTEPBAJIOB JIJISl PELICHNSI HEPAaBEHCTB;
CBOOOJIHO  OIEpPUPOBATh  MOHSITHIMU:
MHOTOWIEH OT OJHOM IEPEMEHHOMU,
MHOTOYJIEH C LENbIMU KOA(pPULIMEHTaMH,
KOPHM MHOTOYJIEHA, IPUMEHSATH JI€JICHHUE
MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy be3sy u Tteopemy Buera s
pelieHus 3a1ay;

CBOOOJTHO  OMEpUpPOBaTh  MOHATHUSMHU:
cucrema JIMHENHBIX YpaBHEHU,
MaTpHULa, ONPEAEIUTENb MAaTPULBI 2 X 2
U €ro  TEeOMETPUYECKUH  CMBICIH,
MCIIOJIb30BaTh CBOMCTBA ONpPENEIUTENS 2
X 2 JUid BBIYUCIIEHHS €ro 3Ha4yeHWUs,
IPUMEHSTH ONPEACIUTENN IS PELICHUS

CHUCTEMBI JIMHENHBIX YpaBHEHUH,
MOJCIINPOBATh pEajbHBbIE CHUTYallUU C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX

YpaBHEHUM, MCCIEAOBAaTh IOCTPOCHHBIE
MOJEIM C TOMOIIBID  MaTpull H
ONIPEAETUTENEH, MHTEPIPETUPOBATH
MTOJIyYEeHHBIA pe3yibTarT;

HUCIIOIB30BaTh CBOMCTBA JEHCTBUM C

OK 01 - OK 07,
IIK 1.1, IIK 2.1

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[TpakTrueckue paboThI
KonTponbhas padbora
Ok3aMeH
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KOPHSIMU s npeoOpa3oBaHus
BBIPAKCHMUI;

BBINOJIHATh IPEe0Opa30BaHUsl YUCIOBBIX
BBIPOKEHUH, COAEPKAIIMX CTENEeHU C
paLMOHATILHBIM [10Ka3aTelleM;
UCITIOJIb30BaTh  CBOWCTBa  Jiorapupmon
JUIs TIpeoOpa3oBaHus JOrapuPpMHUUECKIX
BBIPAXKEHUI;

CBOOOJHO  OMEpPUPOBATH  IMOHATUSIMHU:
UppalMoOHATIbHbIE, IIOKa3aTelbHbIE U
JorapupMHUUECKUE ypaBHEHUS, HAXOIUTh
UX PELIEHUs C MOMOLIbI0 PAaBHOCHIIBHBIX
NEPeX0J0B WM OCYLIECTBISS MPOBEPKY
KOpHEH;

IPUMEHSTh OCHOBHBIE
TPUTOHOMETpUUYECKHE  (HOPMYJBl  AJIS
peoOpa3oBaHus TPUTOHOMETPUUYECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpPUpPOBaTb  IMOHITHEM:

TPUTOHOMETPHUECKOE ypaBHEHHUE,
MPUMEHATh HEOOXOIUMBIE (OPMYIIBI IS
peleHus OCHOBHBIX TUTIOB

TPUTOHOMETPUYECKUX YPAaBHECHHU;
MOJICJIMPOBaTh pealbHbIe CHTYyal[Md Ha
S3bIKE AJIreOpbl, COCTABIISTh BBIPAKECHUS,
ypaBHEHUS, HEPABCHCTBA IO YCJIOBHUIO
3aJa4l,  HUCCIEI0BaTh  IOCTPOCHHBIC
MOJIETIM C HCIOJIb30BAHUEM armapara
anreOpsl.

CBOOOJTHO ~ OTIEPUPOBATH  MOHITHUSMHU:
HppauOHAJILHEIC, IIOKa3aTCJIbHBIC u
JoTapu(pMHUECKUE HEPaBEHCTBA,
HaxXOoJuThb HUX PCHICHUA C ITOMOIIBIO
PaBHOCHIIBHBIX TTEPEXO0JIOB;
OCYIIECTBIIATE  OTOOpP  KOpHEH  mpu

peleHnn TPUTOHOMETPHUECKOTO
YpaBHEHUS;

CBOOOJHO  OMNEpUPOBaTH  IOHITHEM
TPUTOHOMETPHUUECKOE HEPaBEHCTBO,
OPUMEHATh He0OXO0AUMBIE (HOPMYJIBI IS
pelieHus OCHOBHBIX TUTIOB

TPUTOHOMETPUUYECKUX HEPABEHCTB;
CBOOOZHO  ONEpUpPOBaTh  MOHITHUSIMHU:
cHUCTeMa U COBOKYIHOCTh YPaBHEHHUH M
HEPaBEHCTB, PABHOCHWIIBHBIE CHCTEMBI U
CHCTEMBI-CIIEICTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI " COBOKYITHOCTEH
palrOHAIBHBIX, UppanoHaIbHBIX,
MOKa3aTeIbHBIX H  JIOTapH(PMHUYECKHX
YpaBHEHHI U HEPABEHCTB;

pemarb panroHaIbHbIE,
UppalnoHaIbHbIE, 1oKa3aTeJbHbIE,
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norapuMuIecKue "
TPUTOHOMETPUYECKUE  YpPaBHEHUSA U
HEPaBEHCTBA, COJICPXKAIIMEe MOAYIH U
napameTpsl;

OPUMEHATh Trpadudeckue METOABI IS
pelIcHUsT YpPaBHEHHM U HEPABEHCTB, a
TaKXe 3a]a4 C apaMeTpaMu;
MOJICIIUPOBATh peallbHbIC CUTYallMd Ha
SI3BIKE aJreOpbl, COCTABIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI
0 YCJOBUIO  3aJaud, HCCIIEOBATh

MOCTPOCHHBIE MOJIEH c
UCTIOJIb30BAaHUEM  ammapaTta  anreopsl,
UHTEPIPETUPOBATH MOJTyYEHHBIH
pe3ynbTar.

ITP 03. dynkuuu u rpapuku:

CBOOOAHO  ONEpPUpPOBATb  MOHITHUSIMHU:
byHKIMSA, crnocoObl 3aAaHus (PYHKLIUU,
B3aUMHO oOpaTHble byHKIMH,
KOMITO3HIIHS byHKIUH, rpaduk
(GyHKUIMU, BBIIOJHATH AJIEMEHTAPHBIE
npeoOpazoBanus rpaduKkoB PyHKIINIA;
CBOOOJHO  ONEpUPOBATh  IMOHATUSAMHU:
00acTeh OmpeAeNeHUsT W MHOXECTBO
3HaYeHU QYHKIUH, HYyId (QYHKIHUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:
YeTHBIE W HEYETHble  (DYHKIIHH,
nepuoguyeckue (yHKIHH, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI U
MUHUMYMBbl (YHKLUH, HauOosbliee U
HavMEHbIlee 3HaueHWe (QyHKIUM Ha
IPOMEXKYTKE;

CBOOOZHO  ONEpUpPOBaTh  MOHITUSIMHU:
CTeNeHHas: (YHKIUS C HaTypaJlbHbIM M
[ENBIM TTOKa3aTesieM, TpaduK CTeTeHHON
(GyHKIMU C HaTypajdbHbIM M LEJIBIM
nokasareneM, TrpapuKk KOpHS  n-oi
CTETIEHH KaKk  (YHKIMM  OOpaTHOM
CTETICHU C HATYPaJbHBIM ITOKa3aTelIeM;
ONEepUpOBATh TMOHATHSMU: JIMHEHHas,
KBaJpaTHYHAsT W  JIPOOHO-IIMHEHHas
(GyHKLIUHU, BBIIOJHATH BJIEMEHTapHOE
UCCIICIOBAaHME ¥ TOCTPOSHHWE  MX
rpauKoB;

CBOOOJIHO  OIEPUPOBATH  MOHATHUSIMHU:
nokaszatreiqbHas W JorapupmMuuecKas
GyHKIIMM, HMX CBOiicTBa M TpaduKy,
UCIIOJIb30BaTh MX IpauKu AJs perieHus
YpaBHEHUN;

CBOOOJTHO  OMEpUPOBATh  MOHITHUSIMHU:

OK 01 - OK 07,
IIK 1.1, TIK 2.1

YcTHbIM onpoc
MaremaTudecKui TUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[TpakTrueckue paboThI
KonTponbhas padbora
Ok3aMeH
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TPUTOHOMETPHUUECKAst OKPY’KHOCTB,
oInpezeeHue TPUTOHOMETPUYECKHIX
(GyHKLUI YUCIOBOTO apryMeHTa;
UCTONB30BaTh Tpaduku (QyHKOMA a7
UCCIICI0BaHMS IPOLIECCOB u
3aBUCHUMOCTEN TpU PpELIEHUH 3a1a4 U3
JIpyrux y4eOHBIX MPEIMETOB U peabHOU
KHU3HHU, BBIpa)XaTh bopmynamu
3aBHCUMOCTH MEX/y BETUUYNHAMH;
CTPOUTH IpapUKKU KOMITO3ULIMU (PYHKLUI
c MIOMOIIbIO AJIEMEHTapPHOIO
UCCIICIOBAaHUS. U CBOMCTB KOMIIO3MLIUU
IBYX ()YHKIUH;

CTPOUTH reoMeTpUYEcKue o0pa3bl
ypaBHEHUI U HEPABEHCTB Ha
KOOPJIMHATHOM IMJI0CKOCTH;

CBOOOZAHO  ONEpPUpPOBATb  IMOHITUSIMHU:

rpabuku TPUTOHOMETPHYECCKUX
yHKUM;

IPUMEHSTh byHKITUH TS
MOACIIUPOBAHUA n HUCCIICA0BAHUA

PEaJIbHBIX IIPOLCCCOB.

ITP 04. Hayama MaTeMaTH4YeCKOIro
aHamu3a:

CBOOOJIHO  OIEpPUPOBAaTh  IOHATHIMHU.
apudmeTHyeckass ¥ T'eOMETpHYECKas
nporpeccusi, OECKOHEYHO YOBIBarOIas
reOMETPUYECKAsl NPOTrpeccusi, JINHEUHBIN
U OKCIOHEHIMAIBbHBIA pocT, (opmyna
CIIOKHBIX MIPOIEHTOB, UMETh
MPEJICTaBICHUE O KOHCTAHTE;
WCIIOJIH30BaTh MPOTPECCUU IS PEIICHUS
peabHbIX 3a7a4 MIPUKIIATHOTO
XapaxkTepa;

CBOOOAHO  OMEpPUpPOBATh  MOHITHUSIMH:
MOCJIEIOBATENILHOCTh, CIIOCOOBI 3aJJaHUs
MOCJICAOBATEILHOCTEH, MOHOTOHHEIC H
OTpaHHYCHHBIC MOCJIEIOBATEIILHOCTH,
MTOHUMAaTh OCHOBBI 3apOKICHUS
MaTEeMaTHYECKOr0 aHajan3a KaK aHajn3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO  OIEPUPOBATh  TOHATHUSIMHU:
HEnpepbIBHbIE (YHKIUU, TOYKU pa3pbiBa
rpaduka GyHKIMH, aCUMOTOTHI Tpaduka
dyHKIHH;

CBOOOJIHO  OMEpUPOBATh  TOHSTHEM:
GyHKIMS, HEMpephiBHAsT Ha OTpe3Ke,
NPUMEHSTh  CBOWMCTBA  HENPEPBIBHBIX
GYHKIMH 1S peleHus 3a1ay;

CBOOOJIHO  OIEPUPOBATH  TOHATHUSIMHU:
mepBasi W BTOpasl  MPOU3BOJHBIC

OK 01 - OK 07,
IIK 1.1, TIK 2.1

YcTHbIM onpoc
MaremaTudecKui JTUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[TpakTrueckue paboThl
KonTponbhas padbora
DK3aMeH
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dbyHKIMM, KacaTelbHas K Tpaduky
byHKIUY;

BBIUUCIISITh  TMPOU3BOJHBICE  CYMMBI,
NPOM3BEACHUS, YACTHOTO U KOMIIO3HMLIUU
IBYX (YHKIMA, 3HATh NPOU3BOJIHBIC
AIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIb30BaTh reOMETPHUYCCKUI u
(GU3NYeCKUid CMBICT TPOU3BOJIHOM ISt
pelLeHHs 3a1a4.

UCTIOJIb30BaTh MIPOU3BOTHYIO TUIst
HCCIIEIOBAHUS byHKIIIN Ha
MOHOTOHHOCTH U IKCTPEMYMBI;

HAXOJUTh HauOOJbIIEE M HAUMEHbBILIEE
3Ha4YeHUs1 (YHKIMH HENPEpHIBHOW Ha
OTpe3Ke;

UCIIOJIb30BaTh MIPOU3BOJIHYIO E
HAXOXXJCHUS HAWIYYIIeTO pEUICHUs B
NPUKIIAJHBIX, B TOM YHCJIE COIHAIBHO-
HYKOHOMHYECKUX, 3ajaJax, ISt
OIpENEJICHUs] CKOPOCTH M YCKOPEHUS
nporecca, 3aJaHHOTO (GOPMYIIOH HITH
rpaduKoMm;

CBOOOJAHO  ONEpPUpPOBATb  HMOHITUSIMHU:
nepBoOOpasHasi, OIpeIeIICHHBIN
WHTErpajJl, HaxXOJUTh NEPBOOOpa3HbIE
AJIEMEHTAPHBIX (PYHKIUA M BBIYUCIATH
uHTerpan  mo  ¢opmyne  Heiorona-
Jlelibuuma;

HAXOJUTh IUIOUIAU IUIOCKUX (Uryp u
00BEMBI TEJT C TOMOIIBIO HHTErpaa;

UMEThb IpeCTaBICHUE 0
MaTeMaTHYeCKOM MOJICJIMPOBAaHUM  Ha
npuMepe COCTaBJICHMSI

mudhepeHIMaTbHBIX YpaBHEHHI;

pemiath TpPHUKIATHBIC 3a7add, B TOM
YHclie COLMAaIbHO-d)KOHOMUYECKOTO H
¢u3nUecKoro XapakTepa, CpeACTBaMHU
MaTeMaTHUYECKOTO aHan3a.

ITP 05. MHOXecTBa U JIOTHKA:
CBOOOJIHO  OIEPUPOBATh  TMOHATUSIMHU:

MHOXXECTBO, onepannuu Hanqg
MHOXKECTBaAMU,
HCIIOJB30BaTh TCOPCTUKO-

MHO)KeCTBeHHBIfI annapaT JJIs1 OIIMCaHUA
peabHBIX MPOLIECCOB W SIBICHUMN, MPH
pelleHny 3ajad U3 JPYrux Yy4eOHbIX
MPEIMETOB;

CBOOOJIHO  OIEPUPOBATh  MOHATHUSIMHU:
ompejieNieHue, Teopema, ypaBHEHHe-
CIEICTBHE, CBOMCTBO MaTEMaTHYECKOIO
00BEKTA, JI0Ka3aTeJILCTBO,

OK 01 - OK 07,
K 1.1, TIK 2.1

YCTHBIN onpoc
MaremaTudecKkuii JTUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
[TpakTudeckue paboThI
KonTponbnas pabora
DK3aMeH
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paBHOCUJIbHBIE ypaBHEHUS u

HEpaBEHCTBA.

P 06. Csobogno omepuposats | OK 01 — OK 07, VYeTHbli onpoc

OCHOBHbIMM TOHsATHSIMH cTepeomerpuu | [TIK 1.1, ITK 2.1 MaremaTuyeckui JUKTaHT

IpU  pEIIeHUH 3aJady U [POBEACHUU NunuBunyansHas

MaTeMaTHYECKUX PaCCyKICHUI; camocrosTelbHas paboTa
[TpakTuyeckue paboThI
KonTponbnas pabora
OK3aMeH

np 07. [Ipumensars akcuomsbl | OK 01 — OK 07, VYcrHblii onpoc

crepeomerpuu U ciuenctus u3 Hux npu | [IK 1.1, TIK 2.1 MaremaTuyecKui JUKTaHT

pellIeHNU TeOMETPUYECKUX 3a/1ay; WuauBuayanbHas
camocTosTelbHas paboTa
[TpakTueckue paboOTHI
KonTponbnas padora
DK3aMeH

P 08. Knaccupumuposars B3zaumHoe | OK 01 — OK 07, VYeTHbli onpoc

pacrojoxxeHue npsamsix B npoctpanctse, | [IK 1.1, TIK 2.1 MaremaTuyecKkui JTUKTaHT

IJIOCKOCTEW B MPOCTPAHCTBE, MPAMBIX U NunuBunyanbHas

IJIOCKOCTEH B MPOCTPAHCTBE; camocrosTelbHas paboTa
[TpakTuyeckue paboThI
KonTponbnas pabora
OK3aMeH

mP 09. Cgobomno omepupoBars | OK 01 —OK 07, YcTHbI onpoc

noHATUSAMH, cBsizaHHbIMA ¢ yrimamu B | [IK 1.1, TIK 2.1 MareMaTH4eCKU JUKTAHT

MPOCTPAHCTBE: MEXIy NpPSIMBIMH B WuauBuayanbHas

MPOCTPAHCTBE, MEXIYy MNPAMOA | caMOCTOsITelIbHAas paboTa

IJIOCKOCTBIO; [TpakTueckue paboThI
KonTponbnas padbora
DK3aMeH

NP 10. Cgobomno pacnosnaBats | OK 01 — OK 07, VYcrHbli onpoc

OCHOBHBIE BUJBI mHororpanaukoB | [IK 1.1, TIK 2.1 MareMaTH4eCcKuil TUKTAHT

(mpu3ma, mnHMpaMuna, MPIMOYTOIBHBIN NunuBunyansHas

napasuienenunesn, Kyo); camocTosTeNnbHas paboTa
[TpakTrueckue paboOThI
KonTponbHas pabota
OK3aMeH

1P 11. Knaccudunuposats | OK 01 — OK 07, YCTHBIN onpoc

MHOTOTpaHHUKH, BbIOUpass ocHoBanus | [TK 1.1, TIK 2.1 MaremaTHyecKui JUKTaHT

IUTSE KiTaccu(UKaIvu; NuauBuayanbHas
camocTosiTelbHas paboTa
[TpakTudeckue paboThI
KonTpomnbnas pabora
DK3aMeH

mP 12. CgobGomno  omepuposarb | OK 01 —OK 07, YcTHBII onpoc

MOHATHSAMH, CBsS3aHHBIMH ¢ cedenneM | [IK 1.1, [IK 2.1 MaTteMaTH4eCKUM JUKTaHT

MHOT'OI'PaHHUKOB IINIOCKOCTBIO,

NunuBunyanbHas
camocTosTelnbHas paboTa
[TpakTrueckue paboOThI
KonTponpHas pabora
DK3aMeH
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NP 13. Bemonuares mnapamiensHoe, | OK 01 — OK 07, YcTHbIi onpoc
LEHTPAIIBHOE u oproronansHoe | [1IK 1.1, TTK 2.1 MaremaTuyecKui JUKTaHT
pOeKTUpoBaHUE (UTYp Ha IUIOCKOCTD, WuauBuayanbHas
BBIMOJIHATh ~ M300paskeHHst GuUryp Ha camocTosTelbHas paboTa
IJIOCKOCTH; [TpakTrueckue paboOTHI
KonTponbHas padora
OK3aMeH
1P 14. Crpouts ceuenus | OK 01 — OK 07, YerHbll onpoc
MHOTOTPAaHHUKOB pazmuuneivu | TIK 1.1, TIK 2.1 MaremaTuyecKkui JUKTaHT
METO/JaMH,  BBINOJIHATH  (BBIHOCHBIE) NunuBunyansHas
IUIOCKHUE YEPTEXKU U3 PUCYHKOB MPOCTHIX camocrosTelbHas paboTa
00BeMHBIX (UTYp: BHI CBEpXy, COOKY, [TpakTrdeckue paboThI
CHU3Y; KounTponbnas pabora
OK3aMeH
P 15. Brerunciasats miomaau | OK 01 — OK 07, VYcrHblit onpoc
MMOBEPXHOCTEN muororpanaukoB | [1IK 1.1, TIK 2.1 MareMaTH4eCKUil TUKTAaHT
(mpusma, mnUpamMuia), TEOMETPHUYECKHX WuauBuayanbHas
TEJI C MPUMEHEHUEM (HopMy; camocTosTelbHas paboTa
[TpakTueckue paboOTHI
KonTponbhas padbora
DK3aMeH
NP 16. Csobogno  omepuposats | OK 01 — OK 07, VYeTHbli onpoc
MOHATUSAMU: cUMMeTpHsi B ipocTpanctse, | [IK 1.1, ITK 2.1 MaremaTuyecKkui JUKTaHT
LEHTP, OCb M IUIOCKOCTb CHMMETpPHH, NunuBunyansHas
LHEHTP, OCb U IUIOCKOCTb CHMMETPHUH camocTosTelbHas paboTa
burypsr; [TpakTuyeckue paboThI
KonTponbnas pabota
OK3aMeH
1P 17. Pemate 3a7a4u Ha | OK 01 — OK 07, YCcTHBIN onpoc
JIOKa3aTeJILCTBO matemarnueckux | IIK 1.1, TIK 2.1 MareMaTH4eCcKUil TUKTAaHT
OTHOIIECHUN u Hax0JICHUE NuauBuayanbHas
FEOMETPUUECKUX BEJIMYUH, MPUMEHSS camocTosiTelbHas paboTa
M3BECTHbIE METOABl IPU  pEUICHUU [TpakTrueckue paboThI
MaTeMaTUYeCKUX 3a/lad MOBBILIEHHOIO U KonTponbnas pabora
BBICOKOI'O YPOBHS CJIO)KHOCTH; OK3aMeH
IMmP 18. Ilpumenars mpocreimume | OK 01 — OK 07, VYerHbll onpoc
IporpaMMHeie cpenctBa u anektponHo- | [IK 1.1, [IK 2.1 MareMaTuyecKkuii TUKTaHT
KOMMYHUKAIITHOHHBIE ~ CHUCTEMBI  TIPHU NunuBunyansHas
PELIEHNN CTEPEOMETPUUECKHX 3a/1a4; caMmocCTosiTeNbHas paboTa
[IpakTrueckue paboOThI
KonTponbHas pabota
OK3aMeH
ITP 19. UzBnekats, mpeodpazosbBath 1 | OK 01 — OK 07, YcTHBIN onpoc
UHTEPIPETUPOBATH HHPOPMALIHIO O MK 1.1, TIK 2.1 MareMaTnyecKkuii TUKTaHT
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX NuauBuayanbHas
¢burypax, npeacTaBIEHHYIO0 Ha YepTexax camocTosTelbHas paboTa
U PUCYHKaX; [TpakTdeckue paboThI
KonTponbnas pabora
OK3aMeH
ITP 20. CBo60HO OnepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHATHUSIMHU, CBI3aHHEIMH C IIK 1.1, IIK 2.1 MaTteMaTH4eCKUM JUKTAHT

HWJIMHAPUYECKON, KOHUYECKON 1

NunuBunyanbHas
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chepryeckoi TOBEPXHOCTSIMH,
OOBSICHATH CIIOCOOBI OTY4EHUS;

CaMOCTOSITEeNIbHAs paboTa
[TpakTuyeckue paboThI
KonTtpomnpsHas pabora
OK3aMeH

IIP 21. OnepupoBaTh MOHATUSIMH, OK 01 —OK 07, VYcrHblii onpoc

CBSI3aHHBIMU C T€JIAMH BPAIllCHUSA: IIK 1.1, IIK 2.1 MareMaTu4ecKuil JUKTAHT

HUIMHIPOM, KOHYCOM, C(hepoi U IapoM; WuauBuayanbHas
camocTosTelbHas paboTa
[TpakTrueckue paboOTHI
KonTponbHas padora
DK3aMeH

ITP 22. Pacnio3HaBaTh Teja BpALICHUS OK 01 - OK 07, VYeTHbli onpoc

(mMHIp, KOHYC, cdepa u map) u K 1.1, IIK 2.1 MaremaTuyecKui JUKTaHT

OOBSACHATH CIIOCOOBI TIOTYYCHHSI TETT NunuBunyansHas

BpallleHUs; camocrosTelbHas paboTa
[TpakTuyeckue paboThI
KonTponbnas pabora
DK3amMeH

ITP 23. KnaccuduuupoBaTh B3aUMHOE OK 01 -OK 07, YcTHbIN onpoc

pacmojiokeHue cepbl U IMIOCKOCTH; K 1.1, TIK 2.1 MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosTelbHas paboTa
[TpakTueckue paboOTHI
KonTponbnas padora
DK3aMeH

IIP 24. Berunciadars BEIUYUHEL OK 01 - OK 07, YcTHBIM onpoc

3JIEMEHTOB MHOT'OTPAHHUKOB U TEJI IIK 1.1, IIK 2.1 MareMaTH4ecKuii TUKTAHT

BpaIieHus, 00beMbI U TUIOIIAIN NunuBunyansHas

MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ camocTosTelbHas paboTa

BpaIeHUs, TEOMETPUIECKUX TEJI C [IpakTuueckue paboThI

npUMeHeHueM HopMYIT; KonTponbHas pabota
DK3amMeH

ITP 25. CBo6oaHO onepupoBaTh OK 01 - OK 07, YeTHBIN onpoc

MOHSATHUSMM, CBSI3AHHBIMH C IIK 1.1, IIK 2.1 MaTteMaTH4eCKUM JUKTAHT

KOMOHMHAIUSIMH T€J BpaIleHHS 1 NuauBuayanbHas

MHOTOT'PAaHHUKOB: MHOTOT'PAaHHUK, caMOCTOsITeNIbHas paboTa

BIIMCAHHBIN B c(hepy U OMUCAHHBIN OKOJIO [TpakTrueckue paboThI

ctepsl, cepa, BucaHHas B KontponbHas padota

MHOTOIPAHHUK WJIM TEJIO BPAIllCHHUS; DK3aMeH

IIP 26. Beruucnsate cootHomenus mexay | OK 01 — OK 07, YcTHBIM onpoc

ionaaaMu nosepxHocredt u oobemamu | [IK 1.1, [IK 2.1 MareMaTH4eCKUil TUKTAHT

MOJA0OHBIX TE; NunuBunyansHas
camocTosTeNnbHas paboTa
[TpakTrueckue paboOTHI
KonTpomnpHas pabota
OK3aMeH

ITP 27. U3006paxaTh U3y4aeMble OK 01 - OK 07, YcTHBIN onpoc

(burypsl, BHIIOIHATH (BBIHOCHBIE) MK 1.1, TIK 2.1 MareMaTnyecKkuii TUKTaHT

IJIOCKHUE YEPTEXKH U3 PUCYHKOB ITPOCTHIX
00BeMHBIX QUTYp: BUJl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAILCHUS;

NunuBunyanbHas
camocrosiTelbHas paboTa
[TpakTuyeckue paboThI
KonTposnbHas pabora
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OK3aMeH

ITP 28. 13Bnekars, untepnperupoarb 1 | OK 01 — OK 07, VYerHbli onpoc

npeoOpa3oBbIBaTh HHPOPMAIIUIO O K 1.1, IIK 2.1 MaremaTuyeckuii JUKTaHT

IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX NuauBuayanbHast

durypax, npecTaBIeHHYIO Ha YepTexax camocrosTelbHas paboTa

U PUCYHKaX; [TpakTuyeckue paboThI
KonTponbHas pabora
OK3aMeH

ITP 29. CBo601HO OTIEpUpPOBATH OK 01 —OK 07, VYcrHblii onpoc

MTOHATHEM BEKTOP B IIPOCTPAHCTBE; K 1.1, TIK 2.1 MaremaTnyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[TpakTrueckue paboThI
KonTponbHas padora
DK3aMeH

ITP 30. BeinoaHATh onepauny Haj OK 01 - OK 07, VYerHbli onpoc

BEKTOpaMHu; IIK 1.1, IIK 2.1 MaTteMaTHYeCKUH JUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[TpakTuyeckue paboThI
KonTponbnas pabora
DK3aMeH

IIP 31. 3agaBate mnockoctsh ypaBHenrem | OK 01 — OK 07, YcTHbIM onpoc

B JICKAPTOBOM CUCTEME KOOPAUHAT; K 1.1, TIK 2.1 MaremaTHyecKui JUKTaHT
NunuBunyansHas
camocTosiTelbHas paboTa
[TpakTueckue paboOTHI
KonTponbnas padora
DK3aMeH

ITP 32. Pemats reomerpuueckue 3agaun | OK 01 — OK 07, VYeTHbli onpoc

Ha BeIUMCIIeHUE yrioB Mexay npsameivu | [IK 1.1, [IK 2.1 MareMaTuyecKkuii TUKTaHT

Y TUIOCKOCTSIMH, BBIYHCIICHHE WnauBuayanbHas

paccTOsIHUM OT TOYKHU 10 INIOCKOCTH, B caMmocCTosiTeNbHas paboTa

1IEJIOM, Ha IPUMEHEHHE BEKTOPHO- [IpakTrueckue paboOThI

KOOpPJMHATHOTO METO/a NIPU PELICHUY; KonTtponbHas pabota
OK3aMeH

ITP 33. CBo6oaHO onepupoBaTh OK 01 - OK 07, VYcTHBIN onpoc

MMOHATHAMH, CBSI3aHHBIMHU ¢ ABrkeHneM B | [IK 1.1, IIK 2.1 MaTreMaTHYeCKU JUKTAHT

IIPOCTPAHCTBE, 3HATh CBOMCTBA NuauBuayanbHas

JIBI>KECHU; caMOCTOsITeNIbHas paboTa
[TpakTuyeckue paboThI
KonTponbhas padbora
OK3aMeH

ITP 34. BeimoaHsaTh n300paskeHus OK 01 -OK 07, YcTHBII onpoc

MHOT'OI'PAHHUKOM U TEJI BpallCHUs IIPU IIK 1.1, IIK 2.1 MareMaTnyecKuii TUKTaHT

napasuieIbHOM MepEeHOce, HEHTPATTbHOM NunuBunyanbHas

CUMMETPUH, 3€pKaIbHON CUMMETPUH, camocCTosiTeNbHas paboTa

IIPU TIOBOPOTE BOKPYT IPSIMOI, [TpakTrueckue paboOThI

npeoOpa3oBaHus MOA00NUS; KonTtponsHas padora
DK3aMeH

ITP 35. Ctpouts ceueHus OK 01 —OK 07, Y CTHBIN oIpoc
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MHOTOTPAaHHUKOB U TEJI BPAILICHUS: IIK 1.1, IIK 2.1 MareMaTH4eCcKUil TUKTAaHT

CceUYeHMs NWINHAPa (mapajlieabHO U NuauBuayanbHas

NEPIEeHIUKYISIPHO OCH), CEUEHHUsI KOHYyca camocrosTelbHas paboTa

(mapaenbHOe OCHOBAHUIO U [TpakTuyeckue paboThI

MPOXOJAIIee Yepe3 BEPIINHY), CEUCHUS KounTponbnas pabora

mapa; DK3amMeH

IIP 36. crionb30BaTh METOAEI OK 01 - OK 07, VYcrHblii onpoc

MOCTPOEHUS CEUEHUM: METO]T CIEJ0B, IIK 1.1, IIK 2.1 MareMaTH4eCKUil TUKTAHT

METO/]l BHYTPEHHETO MPOEKTUPOBAHUS, WuauBuayanbHas

METO/]] IEPEHOCA CEKYILEH MII0OCKOCTH; camocTosTelbHas paboTa
[TpakTrueckue pabOTHI
KonTponbHas padora
DK3aMeH

IIP 37. Jloka3piBaTh TEOMETPUUECKUE OK 01 - OK 07, YcTHBIN onpoc

YTBEPKICHHUS; IIK 1.1, IIK 2.1 MareMaTH4ecKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[TpakTuyeckue paboThI
KonTponbnas pabota
OK3aMeH

IIP 38. IIpumeHsATh TEOMETPUYECKHE OK 01 -OK 07, YcTHbIM onpoc

(baKThI U1 penieHus K 1.1, TIK 2.1 MaremaTHyecKui JUKTaHT

CTEpEeOMETPUYECKUX 3a/1ad, WuauBuayanbHas

MPEANOIAraloIIUX HECKOJIBKO 11aroB camocTosTelbHas paboTa

peIlIeHus, €ClIi YCIOBHS MPUMEHEHUS [TpakTueckue paboOTHI

3a/laHbl B IBHOU U HESIBHOU (hopMe; KonTponbhas padbora
DK3aMeH

ITP 39. [IpuMeHATh IpOrpaMMHBIE OK 01 - OK 07, VYerHbli onpoc

CpEICTBA U JIEKTPOHHO- IIK 1.1, IIK 2.1 MareMaTH4ecKuii TUKTAHT

KOMMYHUKAI[MOHHBIE CHCTEMBI TIPH NunuBunyansHas

PELIEHUH CTEPEOMETPUUECKUX 3a/a4; camocTosTelbHas paboTa
[IpakTrueckue paboOThI
KonTponbHas pabora
OK3aMeH

ITP 40. ITpumensats nosydennsie 3Haauss | OK 01 — OK 07, YCTHBIN onpoc

HA IIPAKTUKE: CPABHUBATD, MK 1.1, TIK 2.1 MaremaTnyecKuii TUKTAHT

aQHAJIM3UPOBATh U OLICHUBATh PEAJIbHbBIC NuauBuayanbHas

CUTYaIIH, TPUMEHSITh U3yUCHHbBIC camocTosiTelbHas paboTa

MOHSTHUS, TEOPEMBI, CBOICTBA B ITpOLIECCE [TpakTrueckue paboThI

MOMCKA PEIICHUS] MAaTEMATUYECKU KontponbHas padota

c(hOpMyIHPOBAHHON TTPOOIEMBI, DK3aMeH

MOJICJIUPOBATH PEAIbHBIC CUTYAIIHU Ha

SA3bIKE TEOMETPHUH, UCCIIEI0OBATh

MOCTPOEHHBIE MOJIEIH C

HCIIOJIb30BAHUEM F€OMETPUUECKUX

MOHSTHUI U TEOpeM, arnapara anreopsl,

pemaTh NpakTHYECKUE 3a/1a4H,

CBSI3aHHBIE C HAXO0XKJICHUEM

F€OMETPUUYECKHUX BEJINYUH;

IIP 41. VimeTs nipencraBiieHust 00 OK 01 — OK 07, YcTHbIit onpoc

OCHOBHBIX JTalax pa3BUTUSA T€OMETPUU IIK 1.1, IIK 2.1 MareMaTuyecKkuii TUKTaHT

KaK COCTaBHOW yacTu (hyHIaMeHTa

NunuBunyanbHas
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Pa3BUTHS TEXHOJIOTHH.

CaMOCTOSITEeNIbHAs paboTa
[TpakTuyeckue paboThI
KonTtpomnpsHas pabora
OK3aMeH




