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CocraBurenb — A6aypaxmanoBa Jlronmuna CaluxoBHA - CTapiIMid MpenojaBaTelib
kadenpsl matematuku AI'YHX.

Buyrpennuii penenzent — MazaeBa Kymcusit McaeBHa - KaHIUIaT NEAArOTHYECKUX
HayK, cTapiuui npenojaBarens kadeapsl matematuku ATYHX.

Buemnuii peuensent — Jlyryea Apwuza CaapikoBHa, KaHIUIaT (QU3KMKO -
MaTEeMaTHYECKUX HayK, [OIEHT Kadeapsl MpUKIaAHON Marematuku Jlarectanckoro
roCyJIapCTBEHHOTO YHUBEPCUTETA.

IIpeacraBuresb padoroaaresnsi — imunoBa CakuHat AOypaxMaHOBHA, CIEIIUATHCT
- JKCHEpT OTAeNla MOCOOMU CEMbSIM C JE€TbMH YIPABICHUS COLMAIBHOW MOAJIEPKKU
Muntpyna P/I.

Pabouas  npoepamma  oucyunnuner  OH.07 Mamemamuka paspabomana 8
coomeemcmeuu ¢ mpeboBaHUAMU GeoepatbHo20 20CY0apCMBEeHH020 00PA308amMenlbHO20
cmanoapma cpeone2o npogeccuonaibroco obpazoeanusi no cneyuarviocmu 40.02.04.
FOpucnpyoenyus, ymeepacoennoco npuxazom Munucmepcmea obpazosanus u nayku P® om
12 maa 2014 o Ne 508 «O6 ymeepowcoeHuu ¢hedepanbHozo 20cy0apCmeeHHo20
00pazosamenvbHo20  CMaHOaApma  cpeoHe2o  NPoGeccUuoHalIbHo20  00pPA308aHUs.  NO
cneyuanvnocmu  40.02.04  «FOpucnpyoenyusy, 8 coomeemcmeuu ¢ NPUKA3OM
Munucmepcmea obpaszosanusi u nayku Poccuiickou @edepayuu om 24 aseycma 2022e.,
Ne762 «06 ymeepocoenuu Ilopsoxka opeanuzayuu u ocywecmeieHus o006pazo8amenbHoll
0esimelIbHOCMU N0 00PA308AMENLHLIM — NPOCPAMMAM — CPeOHe20  NpopecCcuoOHanbHO2O0
obpazoeanusy, 6 coomeemcmeuu ¢ npuxkazom Munucmepcmea obpazosaHus u HayKu
Poccuiickoti @eoepayuu om 17 maa 2012 2. Ne4d13 «0O6 ymeepocoenuu ¢hedepaibHoco
20CY0apCcmeeHH020 00PaA308amMelbHO20 CIMAHOAPMA CPedHe20 00ule20 00PA308aAHUAY.

Pabouas mporpamma aucrumunabl OJ1.07 MaremaTuka pa3menieHa Ha O(QUIMATEHOM
caiite www.dgunh.ru

AobnypaxmanoBa JI.C. PaGouas mporpamma mucrurimabl OJ1.07 Martematuka st
cneunanbHocTH 40.02.04 FOpucnpyaenuus. — Maxaukana: JI'VHX, 2025. — 39 c.

PexoMeHi0BaHa K yTBEpXKIeHUIO YdeOHO-meToauueckuM coBeToMm JII'YHX 10
mapra 2025r.

PexoMeH10BaHa K yTBEPKIECHUIO PYKOBOAUTENEM oOpa3oBaTeabHOM mporpammbl CITO
— TpOrpamMMbl MOATOTOBKH CIEIUAIMCTOB CpeAHEro 3BeHa mno crenuaibHoctu 40.02.04
IOpucnpynennus, Mcmannosa K.A.
OnoOpena Ha 3aceganuu kadenpsl marematuku 24 dhespans 2025r., mpotokost Ne 6.
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Paspnen 1. [lepedyeHb IuIaHUPYeMbIX pPe3yJIbTATOB 00y4eHHA MO JMCHMILINHE

[enbto TUCHUIUIMHBL SBISETCS (OPMUPOBAHHME Y OO0YYAIOUIUXCA COOTBETCTBYIOLIUX
KOMIETEHIIMA  4YTOObl  BBIMYCKHMK MOI  BBIOMpaTh  CIOCOOBI  pelIeHHs] — 3ajad
npo(ecCHOHANBHON ~ ACSITENPHOCTH  NMPUMEHUTENBHO K  Pa3iUYHBIM  KOHTEKCTaM,
OCYIIECTBIISITh TIOMCK, aHaJUM3 W MHTEpHpeTanuio uH(OpMaluu, HEOOXOAMMOW s
BBITIOJTHEHHS 3a7a4 MpOo(ECCUOHATBHONW NEATEIbHOCTH, IUIAHUPOBATh M PEATU30BHIBATH
coOCTBEHHOE NPO(ECCHOHATPHOE M JIMYHOCTHOE pa3BUTHE, PabOTaTh B KOJUJIEKTUBE U
KoMaHze, 3P(PEeKTUBHO B3aUMOJIECHCTBOBATh C KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTaMHU H
MCIOJIb30BaTh NH(GOPMAIIMOHHBIE TEXHOJIOTUHU B IPOGECCHOHATBHON ACSITENFHOCTH.

3amavu TUCHUILINHBL:
- 00y4HTh 00YyYaIOIMXCSI OCHOBAM TEOPETHUUYECKON U MPAKTUUYECKON MaTEMAaTUKHU;
- HAYYUTh O0YYAIOUIUXCS aHAJIM3UPOBATh U 000011aTh UH(POPMAITUIO, JIETIATh BBIBOJIBL;
- 00y4uTh 00YYArOIIUXCSI JIOTUUYECKH BEPHO, apTyMEHTHUPOBAHO, U SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEYb
- OCBOUTH HEOOXOIMMbIA MaTEMaTUYECKUI arapar.

1.1 KomneTeHUMH BbIYCKHUKOB, GopMuUpYyeMble B pe3yJibTaTe 0CBOCHHUS
aucuuiiuabl O/1.07 MaTteMaTHKa KakK 4acTh IVIAHMPYEMbIX Pe3yJIbTATOB OCBOCHUS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

Koo Dopmyauposexka/Haumenosanue komnemenyuu
KomnemeHyuu

OK O01mme KOMIETEeHIIUU

OK 01. Bri0upate ciocoOsl perieHus 3aaa4 npo(eccuoHaIbHOM esITeIbHOCTH

IMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. Hcnonb30BaTs COBpEMEHHBIE CPEICTBA IOMCKA, aHAIU3a U
WHTEpIpeTanuy nHGopMaluy U HTHPOPMAITMOHHBIE TEXHOJIOTHH JIJIs
BBITIOJTHEHUS 33/1a4 NPOoECCHOHATBHON JESITEIbHOCTH.

OK 06. HpOfIBJ’IS[TI) TpaXXJAaHCKO-MMATPUOTHYCCKYIO IMO3ULUTI0, ACMOHCTPHUPOBATH
OCO3HAHHOC MMOBCACHUC HAa OCHOBE TPAAUIIMOHHBIX O6HIG‘-IG.]'IOB€‘—ICCKI/IX
HCHHOCTeI\/'I, B TOM YHUCJIE C YUETOM rapMOHH3alIWH MC)KHAITMOHAJIBHBIX
1 MCKPEIIMTUO3HBIX OTHOIHGHI/If/i, MMPUMCHATH CTAaHOAPThI

AHTHUKOPPYINIUOHHOI'O TIOBCACHUS.




1.2 Ilnanupyempble pe3yabTaTbl 00y4eHUs M0 AUCHUTLIHHE

00II1e KOMIIETEHIIUN

[Inanupyemsble pe3ynbTaThl 00yYeHHUs

Oo6mue

JUCLUIUTMHAPHBIE

OK O0lI.
CIIOCOOBI
3amad
npodeccnoHaTBEHOMI
JESTEeITbHOCTH
IMPUMCHUTCIIBEHO
pa3InYHBIM
KOHTEKCTaM.

Bri6upath
penieHus

K

B yactu Tpy10BOrO BOCIIMTAHUSA:
- TOTOBHOCTb K TPYyZly, OCO3HaHUE

EHHOCTH MacTepcTBa,
Tpynonrooue;
- TOTOBHOCTh K  aKTHBHOWM

NeSTeNbHOCTH TEXHOJIOTUYECKOH M
COLIMAJIbHOU HaIIPaBJIECHHOCTH,
CIIOCOOHOCTh WHHULIUUPOBATb,
IUIAHUPOBaTh M CaMOCTOSITENILHO
BBIITOJHATD TaKYI0 JCATCIbHOCTD,

- UHTEpeC K pas3iauyHbIM chepam

npodeccnoHanbHOM e TeNIbHOCTH,

Osnanenne YHUBEpCaIbHBIMU
y4eOHBIMU IMO03HaBaTEILHBIMU
IeHCTBUSIMU .

a) 0a30BbIE JIOTUYECKHUE
JIEHCTBHS:

- CaMOCTOSATEILHO
(dbopMynupoBath "
aKTyaJIu3upOBaTh npo0iemy,

paccMaTpuBaTh €€ BCCCTOPOHHCE,
- YCTaHaBJIMBATb Cy'IJ_IeCTBeHHHﬁ
Ui OCHOBaHUA

MIPU3HAK TUTSt

CpaBHEHHUs, KiIaccu(UKALUU U
0000MIeHHS;

- OTIPEIeNATh 1enu
NesITeNIbHOCTH, 3aJaBaTh

mapamMeTppl M KPUTEpUH  HX
JOCTUKECHMUS;
- BBIABIIATH 3aKOHOMEPHOCTH U

IMPOTUBOPCUUA B paCCMAaTPUBACMBIX

SIBJICHUAX,
- BHOCUTH KOPPEKTUBEI B
JCATCIbHOCTD, OILICHUBAThH

COOTBCTCTBHUE PEC3YJIbTAaTOB LCIIAM,

OLCHUBATL PHUCKH HOCJ’IGI[CTBI/Iﬁ
ACATCIIBHOCTH,
- Pa3BUBATH KpCaTuBHOC

-BJIQIETh METO/IaMHU
JI0Ka3aTeNbCTB, AITOPUTMAMU
pelIeHus 3a/1a4; yMEHue
(dhopMynupoBaTh OnpeaeIeHHUs,
AKCHOMBI U TEOPEMBI, IPUMEHSTh
UX, TPOBOAMTH JJOKA3aTEIbHbBIE
paccyXKJIeHHs B XOZ€ PEUICHUS
3aad;

- YMETh ONEPUPOBATH MOHATHIMU:
CTCTICHb YUCJIA, JIOTapU(M YHCIIa;
YMEHHE BBITIOJHATH BHIUMCIICHHE
3HaYEHUH U MpeoOpa3oBaHUs
BBIPXKCHHI CO CTETIEHSIMU U
norapupMamu, mpeodpa3oBaHUs
JTPOOHO-palMOHATIBHBIX
BBIPAKCHU;

- YMETh ONEPUPOBATH TTOHATHIMU:
panroHaibHbIE, HPpPAIlOHAIEHBIE,
HoKa3aTesbHbIE, CTETIEHHBIE,
JorapupmMHuyIecKue,
TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;

- YMETh OIIEPUPOBATH
TMOHATHSAMU: (PYHKITHS,
HemnpepbIBHAsE PYHKIINS,
MPOU3BOIHAS, TIEPBOOOpa3HAas,
OTIpeIeICHHBI UHTETPAT, YMEHUE
HaXO/UTh MPOU3BOHbIE
ANIEMEHTAPHBIX PYHKIIHIA,
UCTOJb3Ys CIIPAaBOYHBIE
MaTepHalibl; UCCIIE0BATh B
MPOCTEUIIHX CITydasiXx (yHKIIMA Ha
MOHOTOHHOCTh, HAXO/IUTh
HanOOJIbIIINE U HANMEHBIITNE
3Ha4YeHUsI QYHKINH; CTPOUTH
rpauKyu MHOTOUJICHOB C
WCIOJIb30BaHUEM arrapara
MaTeMaTHYECKOTO aHAIN3a;
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MBIIIICHHE npu pelieHnn
KU3HEHHBIX TIPOOIIeM
0) 6a30BBIC  HCCIICIOBATEIbCKUE

JIEUCTBUS:
- BIAJCTh HaBBIKAMHU Y4eOHO-
HCCIIEIOBATEIbCKOM M MPOECKTHOM

NeSITeNIbHOCTH, HaBbIKAMU
paszpeleHus npoodieM;

- BEISIBIISITH MIPUYUHHO-
CIIEICTBEHHbBIE CBSI3U u
aKTyaJIM3UpPOBATh 3anaqy,

BbIJIBUI'aTh T'HIIOTE3Yy €€ PCHICHUA,

HAXOIUTh apryMEHTHI IS
JIOKa3aTeabCcTBa CBOUX
YTBEPKACHUIA, 3a/1aBaTh

napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATh IMOJYYCHHBIE B
XOJIe pelIeHUs 3aJ]aul Pe3ysIbTaThl,
KPUTHYCCKH

OLICHUBATDH ux

JIOCTOBEPHOCTh,  MPOTrHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSAX;

-- YyMETb IEPEHOCHUTHh 3HAHHS B
[03HABATEJIbHYI0 U IPAKTHYECKYIO
00JacTH KU3HEACSITENbHOCTH;

- YMETb MHTErpUPOBATh 3HAHUSA
W3 pa3HbIX IPEIMETHBIX 00JIacTei;
HOBBIE

- BBIABUT'AaTh niaeu,

npejjaraThb OpHUTHHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

A CIOCOOHOCTh MX HCIOJIL30BaHHUSA
B IO3HABATECILHOM M COIMAILHOM

IPAaKTUKC

MPUMEHSATH IPOU3BOAHYIO IPU
pellIeHNH 33a1a49 Ha JBU)KECHUE,
pemaTh MpakTHKO-
OpPHEHTHUPOBAHHBIC 3a/1a41 Ha
HauOOJIbIINE U HAUMEHbIINE
3HAa4YeHHUs1, HA HAXOXK/CHUE ITyTH,
CKOpPOCTH M YCKOPEHHS;

- YMETh OIIEPUPOBATH
MOHATUSMU: pallMOHaIbHAS
(GyHKIMA, TOKa3aTenbHas
¢byHKuMsA, cTeneHHas QyHKIHs,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOparHble PYHKIINH; YMEHUE
CTPOUTH TPaPUKH U3YUEHHBIX
(GyHKIUH, UCTIONB30BaTh rpadUKu
IpU U3y4EHUU IPOLIECCOB U
3aBHCUMOCTEH, IPH PELICHNUH 33124
U3 IPYTUX YYeOHBIX IPEIMETOB
3a7a4 U3 peajJbHOU KU3HU;
BBIpa)KaTh POpMYyIIaMu
3aBHCHUMOCTH MEX/1y BeTMUNHAMH;

- YMETh pelIaTh TEKCTOBbIE
3aJ]auu pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLEHTHI, JOJIHU U YacTH, Ha
JBUXKEHHE, padoTy, CTOUMOCTD
TOBAPOB W YCIIYT, HAJIOTH, 33]]a41
13 00J1aCTH YIPaBICHUS JINYHBIMH
U ceMeMHbIMU (PMHAHCAMM);
COCTaBJISAATh BBIPAYKEHUS,
ypaBHEHMsI, HEPAaBEHCTBA U MX
CHCTEMBI IO YCJIOBHIO 33]1auH,
HCCIIEI0BATh MOJIyYEHHOE pellieHue
Y OIIEHUBATH MPABIOTI0I00HOCTD
pe3yIbTaTOB;

- YMETh OIIEPUPOBATH
MOHATHUSIMH: CpEITHEE
apupmMeTHyecKoe, MeIUaHa,
HauOoJblIee U HaUMEHbIIIee
3Ha4YeHHUs, pa3Max, AUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHUE
U3BJIEKaTh, UHTEPIPETUPOBATh
nH(OpMaIHIO, IPEJCTABICHHYIO B
Tabnuiax, Ha JuarpaMMax,




rpadukax, OTpa’karollylo CBOHCTBA
peaJIbHBIX MIPOLIECCOB U SBJICHUI;
MPEICTaBIATh HHPOPMAIIHIO C
MTOMOIIBIO TAOJUI] ¥ TUATPaMM;
UCCIIEJIOBATh CTAaTUCTUYECKUE
JTaHHbBIE, B TOM YHUCJIE C
IpUMEHEeHHEM IpadudecKux
METOJIOB U AJIEKTPOHHBIX CPE/ICTB;
- YMETb OIIEPUPOBATH
MOHATUSAMMU: CIIY4alHBIA OIBIT U
Clly4aiiHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHSI; YMEHHE
BBIUUCIISITH BEPOSITHOCTB C
UCIIOJIb30BaHUEM TpaduIecKuX
METOJIOB; MPUMEHSTH (POPMYIIBI
CIIOKCHUSI U YMHOXKCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE
(bakThI U GOPMYIIBI IIPH PELICHUN
3aJ1a4; OLIEHUBATh BEPOSTHOCTU
peaJIbHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4YaliHbIMHU BEJIMYMHAMMU;
YMEHHE IPUBOIUTH IPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIINX
4Kcell B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;
- YMETh OIEPUPOBATH MOHATUSIMHU:
TOUKa, psiMasi, MI0CKOCTb,
MIPOCTPAHCTBO, IBYTPaHHBIN yToll,
CKpEIMBAIOIINECS IPSIMBIE,
NapauIeIbHOCTD U
NEPIEHIUKYIIPHOCTD IPSIMBIX U
IJIOCKOCTEH, YToJI MEXAY
MPSIMBIMH, YIOJI MEKIY IPSIMON 1
IJIOCKOCTBIO, YTOJl MEXKTY
IJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PaCCTOSIHUE
MEX1y NPSIMbIMH, PACCTOSIHUE
MEXY TUIOCKOCTSIMH; YMEHUE
HCII0JIb30BaTh IIPH PEIICHUH 3a7a4
U3yYeHHBbIE (PAKTHl U TEOPEMBbI
IJIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3mepbl 00BEKTOB OKPYKAIOIIETO
MHDpa;
- YMETh OIEPUPOBATH MOHATUIMHU:
MHOTOTPaHHUK, CEUECHUE




MHOTOI'paHHHKa, KYO,
napaiesienune, npusma,
nupamua, GUrypa u HIoBepxXHOCTh
BpalleHHs, IIMIMHAP, KOHYC, 11ap,
ctepa, cedeHust GUTYPBI
BpallleHus, MNIOCKOCTb,
Kacaromascsi cepbl, HUIUHAPA,
KOHYcCa, TUIOIIA b TOBEPXHOCTU
MUPaMUIbI, IPU3MBI, KOHYCA,
HWINH]IPA, II0Maab cepsl, 00beM
Ky0a, mpsIMOYTOJILHOTO
napaieNenurea, TUpaMuIb,
IPU3MBL, IUIMHIPA, KOHYCa, 11apa;
yYMEHHE U300paXkaTh
MHOTOTPaHHHUKHU U TIOBEPXHOCTH
BpaIlleHUs1, UX CEYEHUS OT PYKH, C
MOMOIIbIO YePTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX
CpEeACTB; YMEHHUE PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE Paclio3HaBaTh NMPABHIIbHBIE
MHOTOI'paHHMKH;

YMETh ONEpUPOBATh MOHITUAMHU:
JIBI)KEHUE B IIPOCTPAHCTBE,
1oJJ00HBIE PUTYPHI B
MIPOCTPAHCTBE; UCTIONH30BATh
OTHOIIIEHHE IUIOMIAIEH
TOBEPXHOCTEH U 0OHEMOB
MOI00HBIX (PUTYp MPU peLIeHUN
3ajau;

- YMETh BBIYHUCIATD
reOMETPHUECKUE BETMUNHBI
(mmuHa, yrou, TIoIab, 00beM,
IJI0LIa/1b TOBEPXHOCTH),
WCTIOJB3Ys U3ydeHHBIE (POPMYITBI 1
METOJIBI;

- YMETh ONEPUPOBATH TOHATHIMU:
PSIMOYTOJIbHAS CUCTEMA
KOOP/AMHAT, KOOPAWHATHI TOUKH,
BEKTOpP, KOOPJMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEIEHHUE, YOI
MEX]y BEKTOpaMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA
Ha YHCJI0; HAXOUTh C MTOMOIIBIO
M3Y4YEHHBIX (POPMYIT KOOPIAUHATHI




CepeaUHbl OTPE3Ka, PACCTOSTHUE
MEXKY JABYMsI TOUKAMU;

-YMETh BBIOMPATH MOIXOISAIINI
W3YYEHHBIH METOJI JAJISl pEIICHUS
3a7a4yM, pacrio3HaBaTh
MaTeMaTH4ecKue QaKThl U
MaTeMaTHYECKHe MOJICTIH B
MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHE
MPUBOAUTH TIPUMEPHI
MaTEeMaTHYECKUX OTKPBITHI
POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH

OK 02. Ucmtonp30Barth

COBpPEMECHHBIC
cpeacTsa TIOUCKaA,
aHaImM3a U
MHTEPIpETANN
nHpopmauu u
WH(POPMALOHHBIE
TEXHOJIOTUU TUIst
BBITIOJIHEHUST  33j7ad
npoeCCUOHATLHON
JeSTeTbHOCTH.

B oOmactu 1[EHHOCTH HAY4YHOTO
MO3HAHUS:

-c(OpMHPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO  pa3BUTUA  HAyKH W
00II1eCTBEHHOH MPaKTUKH,
OCHOBAHHOT'0 Ha JIMaJore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHMIO

CBOEr0 MECTa B IOJIUKYJIbTYPHOM
MHpE;

- COBEPILICHCTBOBAHUE SI3IKOBOM M
YUTATEIBCKON KYJIbTYPBI

CpPEACTBA B3aUMOJICHCTBHUS MEXKIY

KakK

JIFOABMH U ITIO3HAHUA MHUPA,

- OCO3HaHHMC IICHHOCTHU HaquOﬁ
T'OTOBHOCTD

ITPOCKTHYIO u

HCCICO0BATCIIbCKYIO ACATCIBHOCTD

JeSITeITbHOCTH,
OCYIIECTBIISTh

WHAWBUAYAJIBHO U B I'PYIIIIC.

OBnanenue YHUBEpCAIbHBIMU
y4eOHBIMH M03HABATEJIbHBIMU
JNEUCTBUSAMM:

B) paboTta ¢ uHpopmaueii:
- BJQJIeTh HABBIKAMH TOJIyYCHHS

uHboOpMalUM U3  UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh  IOMCK, aHAIU3,
CUCTEMATHU3ALNIO u
MHTEpPIpETAINIO uHbopMalun
pa3IMYHBIX  BHJIOB U (opMm
IIPE/ICTaBIICHMS;

- CO3daBaTb TCKCTHI B Pa3JIMYHBIX

YMCTh OICPpHUPOBATH IOHATUAMMU:

pannoHaIbHas byHKLIHA,
HoKa3aTeNbHast byHKIHSA,
CTEIIEHHAas byHKIMS,
aorapudmuyeckas byHKIHA,
TPUTOHOMETpHYECKHE  (YHKIIHH,
oOparHble  (YHKIUU;  YMEHHE
CTpOUTh  TIpaUKH  HU3YYEHHBIX

(GyHKIUH, HCMONIBb30BaTh Tpaduku
OpU  W3YyYCHHUU  MPOLECCOB H
3aBUCHMOCTEH, IPU PEIICHUH 32,124
W3 JIPYrUX y4eOHBIX TPEIMETOB H
3amad W3

pEaTbHOM  JKU3HU;

BBIPAXXATh dbopmynamu
3aBUCUMOCTH MEXIY BEIUYUHAMU;
- YMETb ONEPUPOBATH IOHATUSAMH:
TOXKJIECTBO, TOXKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CHCTEMA YpPaBHEHMI
U HEPABEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUI, HEPABEHCTB U CHUCTEM,
panroHaNbHbIE, HPPALUOHAIBHBIE,
IIOKa3aTelbHbIE, CTEIICHHBIE,
JorapupmMuyIEcKue,

TPUTOHOMETPUYECKUE YpPaBHEHMUS,
HEPAaBEHCTBA W CHUCTEMBI, YMETb
peuaTh ypaBHEHMs, HEPABEHCTBA U
CHUCTEMBI C IOMOIIBK Pa3JIMYHBIX
MIPUEMOB;

pemiatb  ypaBHEHMS,

HCpPaBCHCTBA n CUCTCMBI C

IapamMeTpoM; IIPUMEHSATH
YpaBHEHHUs,  HEpPAaBEHCTBA,  HUX
CUCTEMBI JUIS peleHus
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dbopMarax ¢ y4eToM Ha3HAYCHHUS

uHpOopMau u I (S:10)71
ayJIuTOPHH, BEIOMpast
ONTUMAJIbHYIO bopmy
IPEACTAaBICHUS M BU3yaITH3allUH;

- OIEHUBATh  JOCTOBEPHOCTH,
JETUTUMHOCTh HMHpOpMAINU, ee
COOTBETCTBUE IPaBOBBIM u

MOpPaJIbHO-3THYECKUM HOpMaM;
- UCIIOJIb30BATh cpencTBa
MH(POPMALMOHHBIX u

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B

pelIeHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHHM3alMOHHBIX 3a1a4 c
COOJIIOIEHUEM TpeOOBaHMIA
3PrOHOMUKH, TEXHHUKH
0e30I1acHOCTH, TUTUEHEIL,

pecypcocOepekeHusi, MPaBOBBIX U

TUYECKUX HOPM, HOPM

MH()OPMAIMOHHON OE30MMaCHOCTH;

MaTEMATHYCCKHUX 3aJa4 U 3aJa4 U3
pa3snUYHBIX o0yiacTeli HayKu U
pEabHOM )KU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH
TIOHATHSIMH: IBHYKEHUE,
napaJuieJIbHBINA epeHoc,
CUMMETPUS Ha TUIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOI00US,
o100HBIE PUTYPBI; YMETh
pacro3HaBaTh paBHbIC U MTOI00HBIE
(burypsl, B TOM 4HcIe B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; YMETh
UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOIICHHUS, HAXO/HUTh
TFeOMETPUUYECKUE BETMUUHBI
(mmuHA, YTOoJI, TUTOIIA b, 00HEM)
IpU PEIICHUH 337249 U3 IPYTUX
y4€OHBIX IPEIMETOB U U3
pealbHOM KU3HU

- BIIQ/IETh HaBbIKaMU
pacrno3HaBaHUs u 3aIUTHI
uHpopmanuy, HHPOPMAITMOHHOMN
6€30MacHOCTH JIMYHOCTH
OK 06. IIposBnsaTh | oco3HaHUE 00Oy4aroIMMUCS | - YMETh PElIaTh TEKCTOBBIE 33Ja4l
rpaxa1aHCKO- pOCCI/H\/JICKOI\/'I rpa)l(}]aHCKOﬁ Pa3HBIX THUIIOB (B TOM YHCIIC Ha
MaTPUOTHYECKYIO M TEHTHYHOCTH OPOIEHTH, JOMM W YacTH, Ha
TTO3UITHIO, IBUXKECHHWE, paboTy, CTOMMOCTH
- IIeNIGHANpaBIIEHHOE  Pa3BUTHE
JIEMOHCTPHPOBATh . TOBapOB M YCIYT, HAJOTH, 3aJa4d
OCO3HaHHOE BHYTPCHHCH HOSHIMN IMIHOCTH HA | s oGracty ynpasiieHHs THYHBIMA
noBeJeHne Ha ocHoBe | OCHOBE  JIyXOBHO-HPABCTBCHHBIX | iy cemeiiHpiME  (UHAHCAMH);
TPaAMIIHOHHBIX LIEHHOCTEN! HaponoB PoccHiickoil | cocTaBisTh BBIP@KEHUS,
00IIIeUeTOBEYECKUX denepanyy,  UCTOPUYECKMX M | YPABHEHHUs, HEPABEHCTBA M HX
LCHHOCTEH, B  TOM | yaypOHAIBHO-KYIIBTYPHBIX CHCTEMBI 0 YCIIOBHIO 3ajadW,
qHCIe  C o YHETOM | i, tbopmuposane | ICCIEAOBATE TOMYUEHHOE pellieHNe
rapMOHH3AITUN W OIEHUBATh MPaBIOINOT00HOCTH
CHUCTEMBl 3HAYUMBIX IIEHHOCTHO-
MEXHAIIMOHATBHBIX U pE3yIIbTaTOB;
MEXPETUTHO3HBIX CMBICIIOBBIX YCTaHOBOK, | *ymembw onepuposamuo
OTHOILIEHUH, AHTUKOPPYIIHHOHHOTO NOHAMUAMU: onpeoenenue,
MIPUMECHSITh MHUPOBO33PEHHUsA, IPABOCO3HAHUSA, | akcuoma, meopema, Cieocmaeue,
CTaHAapThI 3KOJOTHUYECKOM KYJIBTYPHI, c601Ccmeo, NPpU3HAK,
AHTUKOPPYNLUOHHOT | criocOGHOCTH  CTAaBHTh Lemu  H | OOKA3AMENbemeo,  pasHOCUNbHbIE
MOBE/ICHUS. KU, m
O TOBCAS CTPOUTH JKU3HEHHBIE TJIaHbL; popmynuposku ymenbs
Gdopmynuposamv  obpamHoe U
B JacTH rpakIaHCKOTO
NPOMUBONOLONCHOE YMBEPAHCOCHUE,
BOCITTaHHA: npusooums npumepol u
- OCO3HaHME CBOMX | xonmpnpumepwl, UCNONIL306aMb
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KOHCTUTYITUOHHBIX
00513aHHOCTEH, yBa)KEHHE 3aKOHA U

Ipas u

IIPaBOIIOPSIIIKA;

- MIPUHATHE TPaIUIIMOHHBIX
HallMOHAJIbHBIX,
00111e4eTI0BEYECKIX
I'YMaHUCTHYECKUX u

ACMOKPATUYCCKUX HeHHOCTeﬁ;

- T'OTOBHOCTB IPOTUBOCTOATH
UJICOJIOTHH IKCTPEMU3Ma,
HaIMOHAIN3Ma, KceHo(hoouwu,

AUCKPUMHHALIUN I10 COUHAJIbHBIM,
PCIUTUO3HbIM, PpaCOBLIM,
HallMOHAJIbHBIM IIPpU3HAKAM;

- TOTOBHOCTb BE€CTH COBMCCTHYIO
HHTCPCCax

o0111eCcTBa,

JeATEIbHOCTh B
IPaKIaHCKOTO
y4acTBOBaTh B CaMOYIIPABJICHUH B
o01ie00pa3oBaTeIbHON
oprannu3anvn u ACTCKO-
IOHOHICCKUX OpraHu3aiuiax,

- yYMCHHE B3aUMOJICHCTBOBaTh C
COITHATbHBIMHU

COOTBCTCTBHHU C HX (I)YHKI_[I/ISIMI/I n

HHCTUTYTaMH B

Ha3HAYCHHUEM,;
- TOTOBHOCTb K T'YMaHUTapHOU H
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTHYECKOI0 BOCIIUTAHUSA:

- c¢(hOpMHUPOBAHHOCTb POCCUUCKOU
rpak 1aHCKOU
MIaTPUOTH3MA, YBAXKEHMSI K CBOEMY
Hapojy, 4YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, roplocTy 3a CBOM

UIACHTUYHOCTH,

Kpail, cBo0 PoauHy, CBOM S3BIK U
KYJIbTYpYy, MPOIIOE W HACTOSIIEE

MHOTOHAITHOHAIIFHOTO Hapoja
Poccuu;

- 1IEHHOCTHO€ OTHOIIEHHE K
roCyJ1apCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY H  IMPUPOJHOMY
HaCJICHIO, MMaMSITHUKaM,
TpaguLHAsIM HapoJI0B Poccun,

JOCTHIKXCHHUAM Poccun B HAyKe,
HUCKYCCTBE, CIIOPTC, TEXHOJIOIUAX U

Tpyae,

Memoo MamemamuyecKotl
UHOYKYUU, npoeooums
doKazamenbHvle PAcCylHcOeHUs npu
peweHuu  3a0avy, oyeHusamby
JLOCUYECKYTO npAUILHOCHIb
paccysicoenui;

- *ymemv c60000HO onepuposamo
NOHAMUAMU:

nocned08amenbHOCb,

apugmemuueckas npoepeccus,
2eomempuyeckas npoepeccus,
becKoHeuHo yovlsarowas
2eomempuyeckas npoepeccusi;
ymembv 3a0asams

nocn1e008amenbHOCmy, 8  Mmom
yucne ¢ NnoMowblo peKyppeHmHbIX
Gopmyn;

- *ymemsb golOUpamv noOXoo0suulL
Memoo 011 peuleHus 3a0auu,;
NOHUMAHUE 3HAYUMOCMU
Mamemamuxy 8 u3yyeHuu
NPUPOOHBIX U 0OUECMBEHHBIX
npoyeccos u s6NeHUll, ymenbs
PAcno3Hasamov npossieHue 3aKOH08
Mamemamuxy 8 UCKyccmee, ymemby
npuBoOUMb npumMepvl
MamemamuyecKux OmrKpulmuii
POCCUTICKOU U MUPOBOU
Mamemamuyeckou HayKu
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- uaeiiHas yOeXKIeHHOCTb,
TOTOBHOCTh K CIIY’)KCHHIO U 3aIUTE
OreuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

OCBOEHHBIE 00yYJarOIIUMHUCS
MEXIPEIMETHBIC ITOHSITHUS u
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBUS
(pery/isTHBHBIC, ITO3HABATCIILHEIC,
KOMMYHHMKATUBHBIE);

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B
MMO3HABAaTEIbHONM M  COLIMAIBHOM
MPaKTHKE, FOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUTAHUPOBAHHIO
" OCYILIECTBIICHUIO y4eOHOM
JIEeATEILHOCTH, OpraHu3aIuu
y4eOHOTO COTPY/JIHMYECTBA  C
MearornyeCKUMU paOOTHUKAMU H
CBEPCTHHKAMH, K YYacTHIO B
MTOCTPOCHUU WHIUBUYaTbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAJICHME HaBbIKAMM Y4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHOU M
COLIMAJIBHOU NEATEIbHOCTH
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1.3 IlepeyeHb KOMIIETEHIIMI C YKA3aHUEM ITANOB UX (popMHUPOBAHUS
B IIpolecce 0CBOCHHS N CIUILTHHBI

KOJI Oranbl GOPMUPOBAHKS KOMIIETEHITUN
KOMIIC | Tema Tema Tema Tema Tema | Tema | Tem | Tema | Tema Tema 26.| Tema 2.7 | Tema3.l Tema 3.2 | Tema
TOHIM 1 1.1 12 13. 14 2.1. 2.2. a 2.4. 2.5. [Ipssmele  u | Pemenue Tpuronom | OCHOBHBI 3.3
1 Lens u | Tlpoue [poue Pemen Ocuo | Ilapa 2.3. Ilepn | Koopn IJIOCKOCTA B | 3ajad. eTpHUecK e Tpur
3a7aud | HTHBIE HTHbBIC ue BHBIE | JUICI Iep | enmu HMHATBI npakTuiyecku | [lpsmble U | pe TPUTOHOM |  opoM
MaTeM BEIUNC BBIYHC 3ajad4. HOHS BHOCT | IIEH KyJIst u X 3aJayax MJIOCKOCT GyHKuun €TPUYECK etpu
ATHKH JICHVS. JICHUS Bz;oz[H TUS b UK p # | BEKTOp H, TIPOU3BOI ne qeck
npu VpasH B oif cTepe | TpsAM | yiIsA | Hakid bl B KOOPJAWHA | |HOTO TOXKIECTB e
ocsoer | emms m | TPOde KOHTPO | OMET BIX, pHO | OHHA npocTp TBI U | yria, a dyHK
HH HepaBe CCHOHa JIb pun. mpam CTh A. AHCTBEC BCKTOPLI B qyHucia 1Y,
cremua | HcTBa JIBHBIX Pacn ol mu| opa | Teop MPOCTpPaH X
JBHOCT 3amaya OJIOK | ILIOC MBI eMa o CTBE CBOI
- X eHe KOCT X, Tpex CTBA
Yucaa mpam u, nps TepIt u
- BIX M | ILIOC MO# | eHmu rpad
BEIUHC TI0C KocTe | | KyJist HKH
CHS KocTe | i mio | pax
i CKO
CTH,
10
CKO
cTe
174
OK 1 + + +
OK 2 + + + +
OK 6 + + + +




KOJT Oransl GopMUPOBAHUS KOMITETCHITUH
KoMmIie
TEHUHU
u
Tema Tema Tema Tema Tema | Tema | Tem | Tema | Tema Tema 48| Tema 49| Tema 4.10| Tema 5.1 | Tema
34 35 3.6 4.1 4.2 4.3 a 4.6 4.7 IleprooOpasu | Iliomans Pemenue IIpusma, 5.2
O6par | Tpuro | Pemen | Iomst | Ilom Teom 4.5 Han6 | Haxox | as QyHKOum. KPUBOIMH | 3a7ad. napasuiesn [Ipas
e | wover | ne | we | e | gy | Hoo | omm | geme | Mpawwa e | powson | enines | w
TPUTO puuec 3aJ1a4. pouns 0 qeck ’ ’
nomer | ke Ochos | BomHO | Hemp | it u oBa | HamM | ampHOr | mepBoodOpasH | Dopmyna nepBooOp | mupamuga | MHOT
o HHUE CHbIII (6] bIX HrroTona a3HaA u ux orpa
puHec ypasH bl H. CPRIB | pusn ¢byH | ee pe3yib - ¢dhyHKIUM. CeYeHUs HHUK
KH1e CHUA U | TPUT'O QopM | HOCT | wyeck | g | smawe | Tata c JleitbHua u B
¢yHKI | Hepas HOMCET | yJIbl U | H 15471 W u| Hud TTOMOIIT KHU3H
1505 €HCTB pHUH. npaBu | OQYHK | cmpr noc | ¢yHK | BbIO "
a Tpuro | na 1105078 o TPO | IMH MPOU3B
HOMET | audd Mer mpou | CHA OJTHOM
puucc CpEHI| on 3gog | © B
KHe UpOBa | HHTE | poii rpa TpaKTh
dyHKy | Hus pBan ¢buk YECKHX
. OB OB 3aja4a
X
OK 1 + + + + + + +
OK 2 + + + +
OK 6 + + + + +
KOJI Dransl GopMHPOBAHUST KOMITETEHITUH
KOMIIE
TEHUHU
"

14




Tema Tema Tema Tema Tema | Tema | Tem | Tema | Tema Tema 6.6 | Tema 6.7 Tema 6.8 | Tema 7.1 | Tema
5.3 5.4 55 5.6 6.1 6.2 a 6.4 6.5 Jlorapudmuy Jlorapugm Pemenue CoOsniTHE, 7.2
i O65e Ipum Pemren | Cren | CBoii S.S [Toxa | Jlorap eckast Elp];poz[en 3Ca)1aq. BeposiTHOC | Bepo
HAP, ML M CPE ne cHia | orha I_[Iee i?{Tai[H ‘P{II(/II)é\;['Ia g)g;{;cill/_:’ - TCXHHUKE ﬂTeHeHHa ZZ6I>ITI/I$I ;CIESOB
Komyc, | VIO CHM\I,VI ©| sadad A cren HUe | O¢YHK CBOI‘/'IC. Horapmbl.\mq r[’01<a3aTen CHO)KGHI;I npod
map u | A Tpuii B | Muor (byHK | cHu upp | 1w, TBa ecKue pHaT U | ¢© u| eccu
nx TIOBCp npoge | orpan 1w, ¢ amu | ee Jjorapu | ypaBHEHWS, norapumM | YMHOXKEH OHal
ceyen | XHOCT | CCHH HUKH ce paH | oua | cpoit | ¢moB HEPABEHCTBA ndecKas ue BHBIX
ust el Ten M Tela | CBOM | OHAI | ppy | crsa. GbyHKIIH BEPOSITHOC | 3ajmad
Bpamie CTBa. bHBI BIX IToka TeH ax
HUS IIpeo| M wu| ypa | 3aren
Opa3 | neiic | BHe | BHbIE
OBaH | TBAT | HHUA | ypaB
ue eJIbH HEHH
BBIpA | BIM i H
JKEH oKa Hepa
Ui c | 3are BeHCT
Ba
KOpH | JsMHU
SIMH
n-ou
crern
€HU
OK1 + + + + + +
OK 2 + + +
OK 6 + * *
KOJ{ Oranbl GOPMUPOBAHKS KOMIIETEHITAN
KOMIIE
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TCHIM | Tema Tema Tema
H 7.3 7.4 7.5
Huckp | 3amau | Dneme
eTHas u HTBI
ciyya MareM | TeopHu
HHas aTtuye Hu
BEJINY CKOM BEPOS
HHa, CTaTHC | THOCT
3aKOH THUKHU. emn mun
ee MaTeM
pacrip aThyie
enene CKOH
HUSA CTaTHuC
THKH
OK1 +
OK 2 +
OK 6 +
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Paspnen 2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

B npenmenax ocBoeHuss  00pa3oBaTeNbHOM  MPOTpaMMbl  CPETHETO
npodeccuoHaibHOro 00pa3zoBanuss 1o cneruanbHoctd  40.02.01 IlpaBo wu
OopraHu3alusi  COIIMAJIBHOrO oOecrieyeHuss Ha 0a3e OCHOBHOTO  OOUIEro
oOpazoBanusi, pgucuurmimHa OJ1.07 «Marematuka» u3y4yaeTcss B paMKax
o011eo0pa3oBaTeIbHOM  MOATOTOBKM ~ y4yeOHOro  IulaHa  oOpa3oBaTeIbHOMU
IporpaMMbl  CpeqHero mpodeccnoHanibHOro o0pa3oBaHMsl Ha 0a3e OCHOBHOTO
o0111ero oOpa3oBaHusl.

W3ydyeHne naHHOW AUCHMIUIMHBI ONMHUPAETCs Ha 3HAHUS, IOJTYYCHHbBIC
00y4aroIMMUCS B X0/I€ OCBOCHUS ITPOTPAMMBI OCHOBHOTO 00OIIIEro 00pa30oBaHMs.

Pazgesa 3. O0beM AUCHMIUIMHBI € YKa3aHMEM KOJHMYECTBA AKaAeMHYECKHUX
4YacoB, BBbIIECJCHHBIX HA KOHTAKTHYKW padory o0ydawmmxca ¢
npenoaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHI), HAa CAMOCTOATEILHYIO
padoty o0y4aromuxcsi ¥ popMy NPOMEKYTOYHOM aTTeCTAIUN

OO0beM TUCIMIUIMHBI B aKaJEMUYECKUX Yacax COCTABIISACT 232 4aca.
Ounas ¢oopma obyuenus

KonmndecTBOo akageMHYeCKUX 4YacoB, BBIICICHHBIX Ha KOHTAKTHYIO

paboTy oOydJaromuxcs ¢ MeJaroriyeckuM pabOTHUKOM 10 BUJaM

y4eOHBIX 3aHSATHUI), COCTABIISET 232 yaca

B TOM YHCIIE:

JIEKLIHH - 55
MPAKTUYECKUE 3aHATHS — 177
dopma NpOMEKYTOYHON aTTECTALINHN:

2 cemecTp — nudpepeHIpyeMblil 3a4eT

3aounas popma obyuenus
KonmndecTBO akajeMHYEeCKUX YacoOB, BBIJICJICHHBIX Ha KOHTAKTHYFO
paboTy oOydJaromuxcs ¢ NeJarorndyeckuM paOOTHUKOM IO BHUIAM
y4eOHBIX 3aHSTUI), COCTABIISAET 232 4Jaca
B TOM YHCJIE:

JCKIVH - 4
NPAKTUYECKHUE 3aHITUS — 18
camocTosiTeNlbHas paboTa- 210

dopMa MPOMEKYTOUHOU ATTECTALIUU:



2 cemectp — nuddhepeHIpyeMblid 3a4eT
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Paznen 4. Copep:xxanue QMCHUNJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAaM C YKa3aHMEM OTBEJ€HHOI0 HA HUX KOJIHYeCTBA
aKaJeMU4ecKNX YacoB U BHA0OB y4eOHBIX 3aHATHI

Ounas ¢popma o0yueHust

Beezo B m.u.: Dopma
No Tema Cooepircanue yueonozo mamepuana (0CHo6HOE U RPOPecCUOHANbHO - | aKadem npakmu | nadopam | KOHCy | camocmosn meryumezo
n/n | Oucyunaunwl opueHmuposeanHoe) unecku | "M | M yeckue opHuble | avma | menvHas KoRmponi
xuacos | """ | " | sansmus | sanamus yuu paboma Y cne:;auemoc
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI
1 Tema 1.1 Ocnosnoe cooeporcanue 2 - 2 YcTHbIR
Ienb u 3amaun | Llenb ¥ 3a1aun MaTEMaTHKK IPU OCBOEHHH CIIENUATBLHOCTH. WId
MaTeMaTHKH Ba3oBbie 3HaHUS M YMEHUS [0 MaTeMaTHKE B MPOo(ecCHOHATbHON MMUCHhMEHHBI
IPU OCBOCHHH | U B MOBCETHEBHOU NESITEILHOCTH. " onpoc
crenuanbuoct | JeHCTBUS Haj MOJOXKUTENBHBIMU U OTPULIATEIbHBIMY YHCIAMH, C /TecTupoBa
u. UYucnma wu | OOBIKHOBCHHBIMH U JCCATUYHBIMH JIPOOSMHU. HUe
BBIUHCIICHUS JeiictBus co creneHsiMu, (OPMYITBI COKPAIICHHOTO YMHOKEHUS
4 Tema 1.2 Ocnoenoe cooepacanue 2 - 2 YcTHBIR
IIporeHTHBIE [IpocTeie MPOLIEHTHI, pa3HbIE CIOCOOBI MX  BBIYHMCICHHS. WIu
BBIYHCIICHUA. Jluneitnple, KBaApaTHBIE, POOHO-TMHEHHBIE YpaBHEHHS H MYUCHMEHHBI
VpaBueHuss u | HEPABCHCTBA 51 onpoc
HEpPaBEHCTBA /TectupoBa
HUE
J Tema 1.3. Ocnosnoe codepaicanue 2 - 2 YcTHbIi
IIponieHTHBIE [Ipoctele u croxHble NPOLEHTHL. [IPOIEHTHBIE BBIYUCICHUS B WIHu
BBIUMCIIEHHS B | MPO(EeCCUOHATIBHBIX 33jauax MMACHMEHHBI
npoheccuoHaT " onpoc
BHBIX 3ajJlauax /TecTupoBa
HUE
4 Tema 1.4 Ocnosnoe codepaoicanue 2 - 2 YcTHbIi
Pewenne Brruncnenns u npeobpa3zoBanus. Y paBHEHHUS H HEPABEHCTBA. WA
3aja4. MMICEMEHHBI
Bxonnoit 51 onpoc
KOHTPOJIb /TecTupoBa
HUE

Paznen 2. IlpsiMble M INIOCKOCTH B mNpocTpaHcTBe. KoopaMHaTel M BeKTOpHI B
NMPOCTPAHCTBE
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§ Tema 2.1. | Ocnogroe codepacanue YcrHbIit
OcHOBHEBIE [Ipeamet crepeomeTprn. OCHOBHBIC TTOHATHS (TOYKA, IpsiMas, W
TOHATHUSA Yroa Mexay mpsMBIMA B TIpOCTpaHCTBe. [leprneHauKymspHOCTD MMCBbMEHHBI
CTCPCOMETPHH. | mpsMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI 17§ ormpoc
Pacnionoxxenu /TecTupoBa
€ TpIMBIX W HUE
IJIOCKOCTEH

§ Tema 2.2. | Ocnogroe codepocanue YcrHbIit
Iapamnensnoc | [MapamienbHble mpsMast ¥ IoiockocTh. Omnpezaencuue. [Ipu3Hak. WA
Tb  TpsMBIX, | CBoMCTBA. MMUCHEMEHHBI
IPSIMOM u | Ilapannensusie miaockoct. Onpenenenue. [Ipusnak. CoiicTsa. 51 onpoc
TUTOCKOCTH, Tetpasap u ero snementsl. [lapamnenenwmnen U ero 3JIEMEHTHI /TecTupoBa
IUIOCKOCTEN CBoiicTBa  NPOTHUBOIOJOXKHBIX  IpaHe W JuUaroHaneu HUE

napajutenenunesa. [loctpoeHue OCHOBHBIX CEUEHUH
1 Tema 2.3. | Ocnogroe cooeporcarue YcrHbrit
HepneHaukyn | ITeprnenaukynsp ¥ HaknoHHas. Teopema O TpeX HepHeHIUKYISp W
APHOCTB ax. Yroa MeXay OpsSMON U TUIOCKOCTHIO. NHACbMCHHBI
HPAMBIX, YroJ Mexay INOCKOCTAMH. 1IepneiuKyspHbIe IIOCKOCTH. i onpoc
IpsIMOi M | PaccTOSHHUS B IPOCTPAHCTBE /TecTnpoBa
TUTOCKOCTH, HUE
IJIOCKOCTEN
§ Tema 2.4. | Ocnogroe cooeparcanue YcrHbIi
[lepnenukyn WA
[lepnenoukynsip W  HakJIOHHas. Teopema o0  Tpex

ap u . MMUCHEMEHHBI
MIEPIICHIUKYIISApaxX. YTOI MEXKIY IPSIMOM U TUIOCKOCTBIO. N

HaKJIOHHAS. 51 oTpoc
VYroa mexay miockocTamMu. [lepneHaukynspHble TIOCKOCTH.

Teopema 0 /TecTupoBa
PaccrosiHus B IpocTpaHCTBE

Tpex HUE

NePICHTUKY IS

pax

4 Tema 2.5. | OcnosHoe codeporcanue YcTHbIi
Koopaunarte! 1 | JlekapToBbI KOOPAWHATHI B MPOCTPAHCTBE. BEKTOPHI B POCTpaHC nim
BEKTOPBHI B | TBe. Clio’keHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha MMCbMEHHBI
IIPOCTPaHCTBE | yucio. CkanspHOe Mmpon3BeaeHne BekTopoB. [IpocTeiimue 3agaun 51 oIpoc

B KOOpAMHATAX /TecTupoBa
HUE
1 Tema 2.6. | OcHosHnoe codeporcarue YcTHBIH
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[psimbie u | B3auMHoe pacnosiokeHue MpsMbIX B mpocTpanctse. [lapannensH 1301071
IUIOCKOCTH B | OCTh TPSAMONW W IDIOCKOCTH, MAapajuIeIbHOCTh TUIOCKOCTEH, MUCHMEHHBI
NPaKTUYECKUX | MEePIeHAMKYIAPHOCT IUIOCKOCTEH. PacmonokeHne NpsIMBIX U i ompoc
3agadax IUIOCKOCTEH B OKpyXawolleM MHpe (IpUpoje, apXUTEKType, /TecTupoBa
TEXHUKeE). PeleHne npakTHKO-OpHEHTHPOBAHHBIX 33724 HUE
1 Tema 2.7 | Ocnosnoe codeparcaniue
Pemenue PacrnonoxkeHue IpsMBIX U IIOCKOCTEH B mpocTpancTse. Ilepnens
sajad. UKYJIAPHOCT, M IapalIeIbHOCTh MNPAMBIX M IJIOCKOCTEM.
[psmbre W | JlexapToBBl ~KOOpAMHATHI B  IPOCTPAHCTBE. BEKTOpH B
ILIOCKOCTH, npocrpanctse. CIIOYKEHHE M BHIYUTAHHE BEKTOPOB. YMHOKEHHUE
KOOPAHHATRL M | pegropa Ha uncno. KoopauHaTel BekTopa
BEKTOPBI B
POCTPAHCTBE
Paznen 3. OcHoBbl TpuroHomerpuu. Tpuronomerpudeckue GyHKIUU
1 Tema 3.1 Ocnoenoe cooepacanue YcrHbrit
Tpuronomerp | Pamuannas mepa yria. [IoBOpOT TOYKH BOKpPYr Hadasia KOOPIWUH WU
HUYeCKUe ar. OmpeneneHue CUHycCa, KOCHHYCa, TaHTEHCAa M KOTaHTEHCA. MUCHMEHHBI
GbyHKIIH 3HaKM CHHYyca, KOCUHYCa, TAHTCHCA M KOTaHTEHCA 0 YETBEPTSIM. i ompoc
NPOU3BOIBHOT | 3aBUCHMOCTh MEXAYy CHHYCOM, KOCHHYCOM, TaHIC€HCOM | /TecTupoBa
0 yIJIa, YUCIa | KOTAHT€HCOM OJTHOTO M TOTO YK€ YTIT HUE
1 Tema 3.2 | Ocnosnoe codepacanue YcTHbIi
OcHoBHbIE Tpuronomerpuueckue TOXKIECTRA. IIpeobpazoBanus unu
TPUTOHOMETPH | IPOCTEUIINX  TPUTOHOMETPHUUECKUX  BBIPAXKECHUIL. Cunyc, MCbMCHHBI
YECKHNe KOCHHYC, TAHI'CHC M KOTAHI'CHC yTJIOB OL M - O 7 onpoc
TOXJIECTBA /TecTupoBa
HUE
] Tema 3.3 Oo0uacth ONPENCIICHUS u MHO>KECTBO 3HAUYEHUH VcTHbBIN
Tpuronomerp | Tpuronomerpudeckux  GyHknuid.  YETHOCTh,  HEUETHOCTH, WIH
HU4ecKue MEPUOIMYHOCTh TPUTOHOMETpUUECKUX ¢yHKIui. CBoiicTBa MUCHMEHHBI
¢dbyakuyn, wux | rpadgukn QyHKIUE y = cos X, y = sin X, y = tg X, y = ctg x. i orpoc
CBOIiCTBa u | Cxatue W pacTsDKeHHE TpauKOB  TPUTOHOMETPUUYECKHX /TecTupoBa
rpaduku (hyHKIHIA. HUE
[TpeobpazoBanue rpad UKOB TPUTOHOMETPUIECKUX (DYHKITUI
1 Tema 3.4 | Ocnosnoe codepacanue YcrHbIi
ObpatHsie O6patHbie Tpuronomerpuyeckue QyHkiun. Mx coiictBa u rpad WIH
TPUTOHOMETPH | UKH. MUCHMEHHBI
YECKHe " ompoc
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GbyHKIIIH /TecTupoBa
HUE
1 Tema 3.5 | Ocnosrnoe codeporcarue YcTHbIi
TpuroHoMeTp  [ypapnenue cos x = a. YpaBHeHHe sin X = a. YPaBHEHHUE (g X = uim
HeCKne a,ctg X = a. PeleHne TPUrOHOMETPHYECKUX YPABHEHUH OCHOBHBIX TTMCBEMCHHBI
YPaBHCHWS W | rymop:  mpocTefiMe  TPUTOHOMETPUYECKUE  yPABHEHMS, u - ompoc
HEPABCHCTBA | cpongmmecss K KBaJPATHBIM., pELIAEMbIE PA3JIOKEHHUEM Ha /TectupoBa
MHOKUTEIH, OJHOPOIHBIE. HUC
IIpocreiinine TPUrOHOMETPUUECKHUE HEPABEHCTBA
1 Tema 3.6 | OcrosHoe codepoicarue VYcrHblit
Pewenne [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BhIpakeHHH. Perienue W
3ajay. TPUTOHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB B TOM YHUCIIE C MUCbMEHHBI
OCHOBBI HCIIOJIb30BaHUEM CBOMCTB (DyHKITUI 51 ompoc
TPUTOHOMETPH /TecTupoBa
u. HUE
Tpuronomerp
UYecKue
(hyHKIUM
Pasnea 4. IlpousBognasi u neppoodpasHasi GyHKIUH
1 Tema 4.1 | Ocnogroe codepacarnue YcTHbIi
HowusTue [Mpupamenne aprymenrta. Ilpupamenune ¢ynkuun. 3agaym, nim
TIPOU3BOHOM. MPUBOIAIIMNE K  TOHATHIO  Tpou3BoaHOW.  Omnpenenenre NHCHbMCHHBI
®opmynel U NPOU3BOAHOU. AJIFTOPUTM OTBICKaHHUS MPOU3BOAHOH. DOpMyIbl i Ompoc
1IpaBUIIa muddepennmpoBanus. [Ipasuna quddepenpopanus /TectnpoBa
muddepeHup HUE
OBaHUs
1 Tema 4.2 | Ocnognoe codepacanue YcTHbIi
ITonstue 0 | Ilonstue HempepbiBHOM (¢yHKunu. CBoOWCTBAa HENPEepPHIBHOM W
HENPEPBIBHOCT | (DYHKITHH. CBs13b MEXTY HETPEPHIBHOCTHIO u MUCHMEHHBI
u  Qyskun. | muddepeHIEpyeMOCThI0 QYHKIMH B TOYKE. AJTOPHUTM PELICHHS 51 oIpoc
Merton HEPaBEHCTB METOJIOM MHTEPBAJIOB /TecTupoBa
UHTEPBAJIOB HUE
4 Tema 4.3 OcHosHoe cooepoicarnue YcTHbIH
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I'eomerpuueck | 'eomMeTpudeckuii cMBICT MPOU3BOAHON (YHKLIMH — YTJIOBOH KO3 158105
1707 u | bunment kacartenpHOM K Tpadmky GYHKIIMHM B TOUYKE. MTHCEMCHHBI
¢buznueckuit VYpaBHeHHe KacaTenbHOW K Trpaduky (yHKUUU. AJTOPUTM 51 oIIpoc
CMBICT COCTaBIICHHS ypaBHEHUS KacaTelbHOHU K rpaduky GyHKunu y=f(x) /TecTupoBa
MIPOU3BOJIHOM HUE
4 Tema 4.4 | Ocnosnoe codepacatrie YcTHbIi
MoxrororHOCT Bospacranue u yOpiBaHHE (QYHKIMH, COOTBETCTBHE BO3PACTaHMS v
b Qymkmum. | yOBIBaHUS QYHKIMH 3HAKY MPOU3BOAHON. 3aauil HA MAaKCUMYM TTMCEMCHHBI
Touku ¥ MEHEMYM. AJITOPUTM HCCIIEI0BaHHUS (YHKIUU U IOCTPOCHHS €€ 1 omupoc
SKCTpeMyMa rpadHKa ¢ MOMOIIBIO IPOU3BOIHOM /TecTrpoBa
HUE
4 Tema 4.5 | Ocnoeroe coOepocanue VYcrHblit
Uccnenosanne | MccnemoBanue QyHKIIMA HA MOHOTOHHOCTB M ITOCTPOEHHE TpaduK U
GbyHKINH U | OB MUCHMEHHBI
IIOCTPOEHUE 51 onpoc
rpaduxoB /TecTupoBa
HUE
4 Tema 4.6 | OcHogroe coOdepacanue VYcrHblit
HanGonpiee n | HaxoxxaeHne HanOOIBbIIETO0 U HAUMEHBIIETO 3HAYCHUI (QYHKIH, 581051
HalMEHbIIIee MocTpoeHne  TpaguKoB  C  HCIOJNB30BaHWUEM  afmapara MUCbMEHHBI
3HAYCHUS MaTEeMaTHYECKOTI0 aHaIN3a i ompoc
GhyHKIIH /TecTupoBa
HUE
4 Tema 4.7 | Ilpogpeccuonanvro-opuenmupogannoe cooepaicanue(cooepaicanue YcTHbIi
Haxoxpnenne | npukiaonoeo mooyns) WA
ONTUMAIBHOTO | Hanmenbliee u HauboIblIee 3HaYeHNE PYHKIIH MUCHMEHHBI
pesyibTata C i ompoc
MOMOIIBIO /TecTupoBa
IIPOU3BOHOM HHUE
B
NPaKTHIECKUX
3agadax
4 Tema 4.8 | Ocnosnoe codepoicanie YcTHBII
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[lepBooOpazna | O3HaKOMIJIEHHE C TOHATHEM HHTErpaja W TMEepPBOOOpa3HOW Jist 1301071
g  (yskuuu. | pyakoun y=f(x). Pemenne 3amad Ha cBs3bh mepBOOOpa3HON U ee MTHCEMCHHBI
IIpaBuna MPOM3BOJHOM, BBIYHMCICHHWE MEpBOOOpa3sHOM Uil  JaHHOU 51 oIIpoc
HaXOKACHUS ¢ynkumu. Tabmuna GopMmyn A HAXOXKICHUS MEPBOOOPa3HBIX. /TecTupoBa
nepBooOpa3Hbl | M3yueHue mpaBuia BEIYUCICHUS IEPBOOOPA3HOM HUE
X
4 Tema 4.9 | Ocnoeroe codeparcanue 4 2 2 YcTHbBIR
[Inomans 3anauu, NpUBOAAIINE K IOHATHIO ONPEAETICHHOTO HHTETpaga — O 130071
KPUBOJIMHENHO | BHIYHMCIICHUH IUIOMIAAN KPUBOIMHEWHOW Tpanenuu. [TousTue MUCbMEHHBI
U Tpameuuu. | onpeAenEHHOro HHTerpana. ['eoMeTpuuecKuil u pusnyecKuii 51 oIIpoc
dopmyna cMbICI onpeneneHHoro uurerpana. ®opmyna Herotona — /TecTupoBa
Hrrorona — | JleiiOHMIIA. HHE
JleliOHuIa Peuienue 3a1a4 Ha MpUMEHEHUE UHTErpaia s
BBIYUCIICHHS (PU3UUECKUX BEJITUUMH U TUTOMIAIeH
4 Tema 4.10 | OcrosHoe codepoicarue 2 - 2 YcrHbIiI
Pewenne ®opmyisl u npasuna nuddepentmposanus. Mccnenopanue wim
3ajad. (GyHKIHI ¢ HOMOIIBIO Tpon3BoAHOI. Hanbombmee u TTMCEMCHHBI
TlponsBonnas | yayyvenpimee snavennst GpyHKLMM. 1 ompoc
" Brluncnenue nepeoodpasHoii. [Ipumenenne nepBoobpasHoii /TectupoBa
nepBooOpa3Ha HUE
s QYHKIIUH.
4 3ager 2 - 2 -
HToro 3a 1 cemectp 96 32 64
Pasznen S. MHOTOrpaHHMKH M TeJIa BpALlCHUs
4 Tema 5.1 | Ocnosroe codepoicanue 8 2 6 YcTHbIR
[puzma, [Mpusma (HAKJIOHHAs, MOpsMas, MpaBUIIbHAs) U €€ 3JICMEHTHI HIm
napajuienenun | [lTapamienenunen. CBOHCTBa MPSIMOYTOJBHOTO NapajlIeNIeUNEAA. THCBM@HHH
e ky6, | Ky6 i ompoc
/TecTupoBa
nupamuia | e
WX CEUCHHUS
J Tema 5.2 | OcnosHoe codepacanue 8 2 6 YcTHbIit
HpaBunbHble [Inomane  NOBEpXHOCTM  MHOTOrpaHHUKOB.  [Ipocreiimme i
MHOTOTPAaHHUK | KOMOMHAI[MKM  MHOTOTPaHHHKOB.  BBIUHCIEHHE  AJIEMEHTOB TTMCBEMCHHBI
U B JKH3HH MPOCTPAHCTBEHHBIX  ¢uryp  (péOpa, OUAaroHamd,  YIJbl). 1 ompoc
[IpaBunbHBIE MHOTOTPaHHUKH / TeeCTHPOBa
HU
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] Tema 5.3 Ocnogrnoe codeparcanue YcrHbIit
Humusap, Hununap, konyce, cdepa u map. OCHOBHBIE CBOMCTBA IPSAMOTO 1
KOHYC, Wap ¥ | KPyroBOTO LMIMHAPA, HIPAMOTO KPyroBoro kKonyca. Mzobpaxkene TTHCEMCHHBI
UX CCUCHHS TeNl BpalleHHs Ha IUIocKocTH. IIpejcTaBienue 00 yceuyS8HHOM ;4 onpoc
xonyce. CeueHMs KOHyca (TapajieNbHOE OCHOBAHUIO U TecTnpoBa
MPOXOAAIIee Yepe3 BEpUINHY), CCUCHNS MIINHAPA (TapauiebHO HHC
U MIEPICHAMKYJISIPHO OCH), CEYCHUsIX miapa. Pa3BépTka uIHHApa
U KOHyca
J Tema 5.4 | Ocnosrnoe codepoicarnue YcTHbIi
O0BbeMbI u | ObbeM mpsMoyrompHOro mapauienenumnena. OO0beM  KyOa. WIH
IIOMA K OObeMbl MPAMON TPU3MbI M IWIHHAPA. OOBEMBbI MUPAMUIBI U MHCHMEHHBI
. | koHyca. O0BeM 11 51 onpoc
nosepxHocTeii | NOHYed Obnem mapa P
/TecTupoBa
Teln
HHE
] Tema 5.5 | Ocnosroe codepocanue YcrHbrit
IIpumepsl [ToHsiTHE O CUMMETPUHM B MPOCTPAHCTBE (LIEHTpalbHAas, OCEBasi, W
CUMMeTpuil B 3epKajbHas). TTHCHMEHHBI
npodeccn O6o00meHne MpeACTaBICHN O TNPaBHIBHBIX MHOTOTPaHHUKAX i ompoc
(Tetpasmp, Ky0, OKTa’ap, NOJASKad P, HKOCAIP). /TecTupoBa
[Tpumepsr cummeTpuii B mpodeccun HUE
J Tema 5.6 | Ocnosnoe codeparcanue YcTHbIi
Pemenne OO0beMBbl W TIUIOMIAJM TIOBEPXHOCTH MHOTOIPAHHHUKOB U Tel WIN
3a1au. BpalleHHs MHChMEHHBI
51 onpoc
MHororpasau p
/TecTupoBa
KA © Tena
HHE
BpaICHHS
Paznen 6. Crenenn u kopau. CteneHHas, mokasaresibHas u JorapudmMuieckas QyHKIHN
J Tema 6.1 | OcnosHoe codepocanue YcrHbIi
Crenennas [lonsTne kopHA n-oil CTENEHW M3 JEHCTBUTEIBHOIO YHCIHA. wim
dyskims,  ee | Oynkumn y=\(n&x) nx cBoiictBa u rpaduki. CBOICTBA KOPHS THCEMCHHBI
CBOICTBA. N-oii crenenu. [IpeoGpasoBaHue UPPAIMOHATIBLHBIX BHIPAKEHHUI . ompoc
beot /TecTupoBa
a30BaH
peodpazo _—

Y€ BBIPAXKEHUI

C KOpHsMHU 1n-
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OU CTeIeHUu

J Tema 6.2 | OcnosHoe codepocanue YcrHbIi
CaoiicTBa [lonsTre cremeHW ¢ parpiOHANBHBIM TIOKa3areneM. CTereHHBIe WA
CTEICHH ¢ | bynkuum, ux cBoiicrea u rpaguku MACHMEHHBI

u il
parroHaTbHbI OHPpoc
/TecTupoBa
M u
. HUE
JICHCTBUTEIIBH
BIM
MOKa3aTensIMU
Tema 6.3 | OcnosHoe codepocanue
Pemenue PaBHOCMIIBHOCTE HMppalMOHANBHBIX ypaBHEHUH. MeToapl uX
uppanoHanbpH | PEIICHUA
bIX YpaBHEHUI
Tema 6.4 | OcrosHoe codepoicarue VcTHBIN
ITokasarenpna | CTEIEHb ¢ TPOM3BOJIBHBIM JIEHCTBUTEIHHBIM — IIOKa3aTeNeM. WA
1 QyHKUMS, ee Omnpenenenne ToOKazaTeNbHOH (QYHKIMHM M €€  CBOMCTBA. MUCHMEHHBI
CBOMNCTRA 3HAKOMCTBO C NMPUMEHEHHEM TIOKa3aTelbHON (DyHKIUU. Pemenne i ompoc
I MTOKAa3aTeNbHBIX ypaBHEHHUI METOJIOM ypaBHUBAHUS TOKa3aTelei, /TecTupoBa
OKa3aTeJbHEBI N .
METOJIOM BBEJIEHUS HOBOW TIEPEMEHHOW, (YHKIIMOHAIBHO- HUE
© YPABHCHUA U | prhahugeckum MeTo0M. Pelienue nmokasarenbHbIX HEPABEHCTB
HEPaBEHCTBA
Tema 6.5 | OcnosHoe codepocanue YcrHbIi
= WA
Jlorapugm Jlorapupm  umcna.  CpoiictBa  jorapudmon.  Oneparus
qHCa MMUCHMEHHBI
. JOrapuUQMHUPOBAHUS .
N 7 I
CgoiicTBa OHpoc
/TecTupoBa
norapuMoB
HUE
Tema 6.6 | OcnosHoe codeparcanue YcrHblit
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Jlorapudmuye

Jlorapudgmuyeckass QyHkuuss W ee  cBoiictBa. [lonsTHe WIIN
ckas pyHkims, | lorapupmudeckoro ypasnenus. Onepaiys noteHuuposanus. Tpu MUCHMEHHBI
ee  cBoiicTa, | OCHOBHBIX METONa peIICHNA norapu(pMUUYECKHX ypaBHEHUII: i ompoc
Torapudmme ($yHKIMOHANBHO-TpaQUUeCcKuid, METOJl MOTCHIUPOBAHUS, METOJ /TecTupoBa
BBEJICHI HOBOH niepeMeHHoH. Jlorapudmudeckie HepaBeHCTBA HUE
CKHue
ypaBHEHUS,
HEpaBeHCTBA
4 Tema 6.7 | Ilpogheccuonanvro-opueHmupo8annoe cooepicanue(cooeprcanue YcTHBIR
Jlorapumsl B | MPUKIAOH020 MOOYIS) 81041
npupoe u | [Ipumenenue  norapudma. Jlorapudmuueckas cnupanbs B IHCBMCHHBI
. i u OIpoc
TeXHUKE npupoze. Ee Mmaremarudeckue cBoiicTBa p
/TecTupoBa
HUE
4 Tema 6.8 | OcrosHoe codepoicarue VYcrHblit
Pemrenne CreneHnas, TOKa3aTenbHass W Jorapudmmyeckas (QyHKINH. nim
3ajay. Pemenue ypaBHeHui ITHCEMEHIEL
W ompoc
CreneHHas,
/TecTupoBa
NoKa3aTesbHasl _—
u
norapudmudec
Kast PyHKIUH
en1 7. DneMeHThI TEOpUH BEPOSTHOCTEH M MaTEeMaTHYECKON CTATUCTUKH
Tema 7.1 | OcnosHoe codepoicanue YcTHbI
CoObiTHE, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH W
BEPOSTHOCTb CyMMBI COOBITHH. VYCIOBHAas BEpPOATHOCTb. 3aBHCHMBIE U MUCbMCHHBI
51 onpoc
COBRITHSL. HE3aBHCHMbIC coObITHsI. TeopeMbl 0 BEPOSTHOCTH TPOU3BECHHUS p
COOBITHI /TecTupoBa
Cnoxenue u
HHE
YMHOKEHHE
BEPOATHOCTEN
Tema 7.2 | llpogeccuonanvro-opuenmuposannoe cooepaicanue(cooepicanue YcTHbIit
NPUKIAOH020 MOOYIA) WIH
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BepositHOCTh B | OTHOCHTEIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHMBOCTH. MHCHMEHHBI

npodeccuonan | CTarucruyeckoe omnpeeacHue BEpPOSITHOCTH. Ouenka i oTIpOC

bHBIX 3ajauax | BEPOSITHOCTH COOBITHS /TecTupoBa
HHE

Tema 7.3 | Ocnosroe codepoicanue 8 2 6 YcTHbIR

HuckperHas Buzapl  ciydaitHeix  BenmuuuH.  OmpenenceHue  TUCKPETHOM HIH

CllyJanHast CIly4aliHOM BeNWYMHBI. 3aKOH pacrpeelieHUus] IUCKPETHOM TTMCBEMCHHBI

BEJIMYMHA, CIIy4aiiHOM BeIM4YMHEL. Ee 4iCIIOBbIE XapaKTEepUCTHKU 1 OHpoc
/TecTupoBa

3aKOH ee _—

pacnpenesneHu

s

Tema 7.4 | OcnosHoe codepoicarue 6 6 YcrHbIiI

3anaun [lepBuunass 00paboOTKa CTAaTUCTHYECKHX JaHHBIX. YHCIIOBBIC i

MaTeMaTHYeCK | XapaKTEPUCTHKM (cpeiHee apu(METHYECKOe, MeIuaHa, pa3max, TTMCEMCHHBI

oif nucnepeus). Pa6ora ¢ Tabmunamu, rpaduKamMu, UarpaMMaMu - ompoc
/TecTupoBa

CTaTHCTHKH. HHE

Tema 7.5 | OcnosHoe codepoicarue 5 2 3

DJIeMeHTBI Bugsl coObITHIA, BEpOSITHOCTH COOBITHIA. CIIOXKEHUE H YMHOKEHHE

TEOPUH BeposTHocTel. JluMckpeTHas ciydaifHas BeJMYMHA, 3aKOH ee

BepOSTHOCTeif | PACTpE/IENeHns. 3a1aun MaTeMaTnIeCKON CTaTUCTUKH.

u

MaTeMaTHYeCK

O# CTaTUCTUKU

Judd 3auer 2 2 KonTpoun

HToro 3a 2 cemecTp 136 23 113 -

['pyrnmoBasi KOHCYIbTaIUs 00YUYAIOIINXCS B TEUCHUE CEMECTpa

DOk3aMeH (TpymmoBas KOHCYJIbTAlldsS Tepell MPOMEKYTOUYHOH aTTecTalueH,

9K3aMeH)
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| Bcero: 232
3aounas popma o0yueHust
Beezo B m.u.: Dopma
No Tema Cooepircanue yueonozo mamepuana (0CHo6HOe U RPOPeECCUOHANbHO - | aKadem npakmu | nadopam | KOHCy | camocmosn meryumezo
n/n Oucuunﬂuubt opuenmuposauuoe) uyeckKu Texy cemu ueckue OopHble Jaobma meJibHan Konmponz
uu Hapwvl ycneseaemoc
x yacoe 3aHaAmMUA | 3AHAMUA uuu paﬁoma mu
Pasnen 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI
4 Tema 1.1 Ocnoenoe cooepacanue 4 4 YcTHBIR
Ienb u 3amaun | Llenb 1 3a1aun MaTeMaTUKK IPU OCBOEHHH CIIELUATBHOCTH. W
MaTeMaTHKH bazoBrlie 3HaHWS U yMEHHS 10 MaTeMaTHKe B MPOo(ecCHOHATHHON NHACHMEHHBI
IpY OCBOCHMH | U B IIOBCEIHEBHOM JIESATENBHOCTH. " onpoc
crenuanbuoct | JeHCTBUS Haj MOJOXKUTENBHBIMU U OTPULIATENbHBIMY YHCIAMH, C /TecTupoBa
u. UYucnma wu | OOBIKHOBCHHBIMH U JCCATUYHBIMH JIPOOSMHU. HHE
BBIYMCIIEHUS JeiictBus co creneHsiMu, (OPMYITbI COKPAIICHHOTO YMHOKEHUS
4 Tema 1.2 Ocnoenoe cooepacanue 2 2 YcTHBIR
ITporeHTHBIE [IpocTbie MpOUEHTHI, pa3HbIE CIOCOOBI WX  BBIYHMCICHUS. WIu
BBIYMCIICHHS. Jluneiinple, KBaapaTHBIE, JPOOHO-TMHEHHBIE YpaBHEHHS W NHUCHMEHHBI
VpaBuenuss wu | HEpaBEHCTBa i ompoc
HEpaBeHCTBA /TecTupoBa
HUE
5 Tema 1.3. Ocnosnoe codepaoicanue 4 4 YcTHbIi
IIponieHTHBIE IIpoctele u ciloXkHBIE NPOLEHTHI. [IpOIICHTHBIE BBIYMCIICHHS B 158105
BBIYHMCIICHHS B | Mpo(ecCHOHANBHBIX 3a/1a4ax MMACHMEHHBI
npoheccuoHaT 51 onpoc
BHBIX 3aja4ax /TecTupoBa
HUE
5 Tema 1.4 Ocnosnoe codepaicanue 4 4 YcrHbIi
Pewenne Brruncnenus n npeobpa3zoBanus. Y paBHEHHUS M HEPABEHCTBA. WA
3a/1a4. MHUCbMEHHBI
Bxonnoit 51 onpoc
KOHTPOJIb /TecTupoBa
HUE

Paznen 2. IlpsiMble M INIOCKOCTH B mpocTpaHcTBe. KoopaMmHaTel M BeKTOpHI B
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NMPOCTPAHCTBE

q Tema 2.1. | Ocnosrnoe codeporcarnue YcerHbIiI
OcHOBHEBIE [Ipeamet crepeomeTprn. OCHOBHBIC TTOHATHS (TOUYKA, IpsiMas, W
MOHATHUSA VYroa mMexay npsAMbIMH B IpocTpaHCTBe. [leprneHauKkyaspHOCTb MMCHbMEHHBI
CTEpPEOMETPUH. | mpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUIYPBI 71 OIpocC
Pacnionoxxenu /TecTupoBa
e TpAMBIX H HUE
IIJIOCKOCTEH

q Tema 2.2. | Ocnosrnoe codepoicarnue YceTHbIi
IapamnensHoc | [MapamienbHble mpsMass ¥ IoiockocTh. Ompezaencuue. [Ipu3Hak. WA
Tb  IpsAMBIX, | CBoWCTBA. MMCHbMEHHBI
npsIMOit u | [Tapannensusie mnockoctu. Onpenenenue. [Ipusznak. CBoiicTsa. i onpoc
TUTOCKOCTH, Tetpasap u ero snementsl. [lapamnenenwmen U €ro 3JIEMEHTHI /TecTupoBa
IJIOCKOCTEN CBoiicTBa  NPOTHBOIOJOXKHBIX ~ TpaHe W JuaroHaie HUE

napajutenenunesa. [loctpoeHue OCHOBHBIX CEUEHUHN

§ Tema 2.3. | OcrosHoe codepaicarue VYcrHblit
IlepreHauKyT | TlepneHaMKyNsp U HAKIOHHASA. TeopeMa O Tpex IepIHeHIuKYJIp uin
APHOCTD ax. YToJa Mexay NpsaMou U MIOCKOCTBIO. MHCbMCHHBI
NPAMBIX, Yroa Mexay miockocTsaMu. IlepneHauKyaspHble IIOCKOCTH. i OIIpoc
TPSIMOi U | PaccTOsIHUA B IPOCTPAHCTBE /TectupoBa
TUIOCKOCTH, HUE
IJIOCKOCTEN

i Tema 2.4. | Ocnosnoe codepoicanue YcTHbIi
[lepnenukyn WA
ap " [lepienmukynsip W  HaKJIOHHas. ) Teopema o0  Tpex HCEMEHHEL
F—— MIEPIICHIUKYIISApaxX. YTOI MEXKIY MPSIMOM U TUIOCKOCTBIO. i onpoc
Teopema o VYroa mexay miockocTamMu. [lepneHaukynspHble TIOCKOCTH. /TecTHpOBA

PaccrostHus B mpocTpaHCTBE
Tpex HUE
MIePIEeHIUKY IS
pax

i Tema 2.5. | Ocnosnoe codeparcanue YcrHbIi
Koopaunarel 1 | /lekapToBbl KOOPAMHATHI B IPOCTPAaHCTBE. BeKTOphI B pocTpaHc WM
BEKTOPHI B | TBe. ClI0’)KEHNE U BBIUNTAaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha MMCbMEHHBI
IIPOCTPaHCTBE | yucio. CkanspHOe Mmpon3BeaeHne BekTopoB. [IpocTeitmue 3agaun 51 oIpoc

B KOOpJMHATaxX /TecTupoBa
HHUE
i Tema 2.6. | Ocnosnoe codepacanue YcrHbIi
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[Ipsmbie u | B3auMHoe pacrnonoxeHue NpsMbIX B mpocTpaHcTBe. [lapamiensn WIH
IUIOCKOCTH B | OCTh TPSAMONW W IDIOCKOCTH, MAapajuIeIbHOCTh IUIOCKOCTEH, MUCHMEHHBI
MPAKTHYECKUX | MEPICHIUKYISAPHOCTh IUIOCKOCTEeH. PacmonoxeHue mpsMbIX U % orpoc
3a/ayax IUIOCKOCTEH B OKpyXKamlleM Mupe (Ipupojae, apXUTEeKType, /TecTupoBa
TEXHUKeE). PeleHne npakTHKO-OpHEHTHPOBAHHBIX 33724 HUE
4 Tema 2.7 | Ocnosnoe codeparcaniue
Pemenue PacrnonoxkeHue IpsMBIX U IIOCKOCTEH B mpocTpancTse. Ilepnens
3ajad. UKYJIAPHOCT, M IapalIeIbHOCTh MNPAMBIX M IJIOCKOCTEM.
[psmbre W | JlexapToBBl ~KOOpAMHATHI B  IPOCTPAHCTBE. BEKTOpH B
ILIOCKOCTH, npocrpanctse. CIIOYKEHHE M BHIYUTAHHE BEKTOPOB. YMHOKEHHUE
KOOPAHHATRL M | pegropa Ha uncno. KoopauHaTel BeKTOpa
BEKTOPBI B
POCTPAHCTBE
Pa3nen 3. OcHoBBI TpUTrOHOMeTPHHU. TpUroHOMeTpHYECKHEe (PYHKIIUH
§ Tema 3.1 Ocnoenoe cooepacanue YcrHbrit
Tpuronomerp | Pamuannas mepa yria. [IoBOpOT TOYKH BOKPYr Hadaia KOOPAWH WU
HUYeCKUe ar. OmpeneneHue CUHycCa, KOCHHYCa, TaHTEHCAa M KOTaHTEHCA. MMUCHEMEHHBI
GbyHKIIH 3HaKU CHHYCa, KOCUHYCA, TAHT'€HCA ¥ KOTAHIE€HCA 10 YETBEPTSM. % orpoc
IIPOU3BOJIBHOT | 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHI€HCOM U /TecTupoBa
0 yIJIa, YUCIa | KOTAHT€HCOM OJTHOTO M TOTO YK€ YTIT HUE
§ Tema 3.2 | Ocnosnoe codepacanue YcTHbIi
OcHoBHbIE Tpuronomerpuueckue TOXKIECTRA. IIpeobpazoBanus unu
TPUTOHOMETPH | IPOCTEUILIUX TPUTOHOMETPHUYCCKHUX BBIPAKEHUH. Cumnyc, IMMCbMCHHBI
YECKHNe KOCHHYC, TAHI'CHC M KOTAHI'CHC yTJIOB OL M - O 7 onpoc
TOXJIECTBA /TecTupoBa
HUE
q Tema 3.3 Oo0uacth ONPENCIICHUS u MHO>KECTBO 3HAUYEHUH VcTHbBIN
Tpuronomerp | Tpuronomerpudeckux  GyHknuid.  YETHOCTh,  HEUETHOCTH, WIH
HYECKHE MIEPUOAMYHOCTh TPUTOH MUCHMEHHBI
GyHKIMM, HX | oMeTpuyeckux QyHKiwid. CBoiicTBa U rpaduku QYHKIHUH y = COS 51 orpoc
CBOIiCTBa U | X,y=sinx,y=tgXx,y=ctg Xx. C:katue u pacTsHKkeHHe rpauKoB /TecTupoBa
rpaduku TPUTOHOMETPUIECKUX (DYHKITUH. HUE
[IpeobpazoBanre rpadpuKOB TPUTOHOMETPUIECKUX (PYHKITUI
§ Tema 3.4 | Ocnosnoe codepacanue YcTHblit
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Ob6partHsbie O6patHbie Tpuronomerpudeckue QyHkuun. Mx cpoiictBa u rpad WIH
TPUTOHOMETPHU | UKH. MUCbMEHHBI
YECKHUE u omnpoc
GbyHKIIIH /TecTupoBa
HUE
§ Tema 3.5 | Ocnosrnoe codeporcarue YcTHbIi
TpuroHoMeTp  [ypapnenue cos x = a. YpaBHeHHe sin X = a. YPaBHEHHUE (g X = uim
necKne a,ctg X = a. PellleHne TPUrOHOMETPUYECKUX YPABHEHUH OCHOBHBIX THCEMCHHDI
YPaBHCHWS W | rymjop:  mpocTeiiiMe  TPUTOHOMETPUYECKUE  yPABHEHMS, U ompoc
HEPaBCHCTBA | cponammecss K KBaApaTHBIM., pEIIacMble Ppa3IOKEHHEM Ha /TecTupoBa
MHOKUTEIH, OJHOPOIHBIE. HHC
[Ipocreiiive TPUrOHOMETPUUECKUE HEPABEHCTBA
§ Tema 3.6 | OcrosHoe codepoicarue VYcrHblit
Pewenne IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BhIpakeHHH. Perienue W
3a/1a4. TPUTOHOMETPUYECKUX YPAaBHEHUI W HEPaBEHCTB B TOM YHCIE C MUCbMEHHBI
OCHOBBI HCIIOJIb30BaHUEM CBOMCTB (DyHKITUI 51 ompoc
TPUTOHOMETPH /TecTupoBa
u. HUE
Tpuronomerp
HUYecKue
(hyHKIUM
Pasnen 4. IlpousBognasi u neppoodpasnasi GyHKIuM
§ Tema 4.1 | Ocnogrnoe codepacanue YcTHbIi
[onsrne [Tpupamenne aprymenra. Ilpupamenue gynkuun. 3agaun, mpus i
TMPOM3BOJHON. | oigrie K MOHATHIO MPOM3BOHOM. ONpEIeeHHe MPOU3BOTHOM. [TACEMCHHBI
@opmynbl 1 | AnropuTw OTBICKaHUs IPOM3BOJIHOM. DopMyibl i ompoc
HpaguIa aupdepennuposanus. [Ipasuna quddepeHnupoBanus /TecTHpoBa
muddepeHup HUE
OBaHHSs
§ Tema 4.2 | Ocnognoe codepacanue YcTHbIi
ITonsTre 0 | Ilonstue HenpepbiBHOM ¢yHKunMu. CBoicTBa HENPEpPHIBHOM WU
HENPEPBIBHOCT | (DYHKITHH. CBsi3b MEXTY HENPEPHIBHOCTHIO u MUCHMEHHBI
u  QyHkmu. | muddepeHIMpyeMOCTEI0O DYHKIIMH B TOYKE. AJITOPHUTM PEUICHHS 51 onpoc
Meton HEPaBEHCTB METOJIOM MHTEPBAJIOB /TecTupoBa
WHTEPBAJIOB HUE
§ Tema4.3 OcHosHoe cooepoicarue YcTHBIH
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I'eomerpuueck | 'eomMeTpudeckuii cMBICT MPOU3BOAHON (YHKLIMH — YTJIOBOH KO3 158105

1707 u | bunment kacartenpHOM K Tpadmky GYHKIIMHM B TOUYKE. MTHCEMCHHBI

¢buznueckuit VYpaBHeHHe KacaTenbHOW K Trpaduky (yHKUUU. AJTOPUTM 51 oIIpoc

CMBICT COCTaBIICHHS ypaBHEHUS KacaTelbHOHU K rpaduky GyHKunu y=f(x) /TecTupoBa

MIPOU3BOJIHOM HUE

Tema 4.4 | Ocnosnoe codepacatrie YcTHbIi

MoxrororHOCT Bospacranue u yOpiBaHHE (QYHKIMH, COOTBETCTBHE BO3PACTaHMS v

b Qymkmum. | yOBIBaHUS QYHKIMH 3HAKy POU3BOAHON. 3aa4ll HA MAKCUMYM TTMCEMCHHBI

Touku ¥ MEHEMYM. AJITOPUTM HCCIIEI0BaHHUS (YHKIUU U IOCTPOCHHS €€ 1 omupoc

SKCTpeMyMa rpadHKa ¢ MOMOIIBIO IPOU3BOIHOM /TecTrpoBa
HUE

Tema 4.5 | Ocnoeroe coOepocanue VYcrHblit

Uccnenosanne | MccnemoBanue QyHKIIMA HA MOHOTOHHOCTB M ITOCTPOCHHME rpaduK U

GbyHKINH U | OB MUCHMEHHBI

IIOCTPOEHUE 51 onpoc

rpaduxoB /TecTupoBa
HUE

Tema 4.6 | OcHogroe coOdepacanue VYcrHblit

HanGonpiee n | HaxoxxaeHne HanOOIBbIIETO0 U HAUMEHBIIETO 3HAYCHUI (QYHKIH, 581051

HalMEHbIIIee MocTpoeHne  TpaguKoB  C  HCIOJNB30BaHWUEM  afmapara MUCbMEHHBI

3HAYCHUS MaTEeMaTHYECKOTI0 aHaIN3a i ompoc

GhyHKIIH /TecTupoBa
HUE

Tema 4.7 | Ilpogpeccuonanvro-opuenmupogannoe cooepaicanue(cooepaicanue YcTHbIi

Haxoxpnenne | npukiaonoeo mooyns) WA

ONTUMAIBHOTO | Hanmenbliee u HauboIblIee 3HaYeHNE PYHKIIH MUCHMEHHBI

pesyibTata C i ompoc

MOMOIIBIO /TecTupoBa

IIPOU3BOHOM HHUE

B

NPaKTHIECKUX

3agadax

Tema 4.8 | Ocnosnoe codepoicanie YcTHBII
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[lepBooOpazna | O3HaKOMIJIEHHE C TOHATHEM HHTErpaja W TMEepPBOOOpa3HOW Jist 1301071
g  (yskuuu. | pyakoun y=f(x). Pemenne 3amad Ha cBs3bh mepBOOOpa3HON U ee MTHCEMCHHBI
IIpaBuna MPOM3BOJHOM, BBIYHMCICHHWE MEpBOOOpa3sHOM Uil  JaHHOU 51 oIIpoc
HaXO0KJIEHUS ¢ynkumu. Tabmuna GopMmyn A HAXOXKICHUS MEPBOOOPa3HBIX. /TecTupoBa
nepBooOpa3Hbl | M3yueHue mpaBuia BEIYUCICHUS IEPBOOOPA3HOM HUE
X
Tema 4.9 | Ocnoeroe codeparcanue YcrHbIit
[Inomans 3anauu, NpUBOAAIINE K IOHATHIO ONPEAETICHHOTO HHTETpaga — O 130071
KPUBOJIMHENHO | BHIYHMCIICHUH IUIOMIAAN KPUBOIMHEWHOW Tpanenuu. [TousTue MUCbMEHHBI
U Tpameuuu. | onpeAenEHHOro HHTerpana. ['eoMeTpuuecKuil u pusnyecKuii 51 oIIpoc
dopmyna cMbICI onpeneneHHoro uurerpana. ®opmyna Herotona — /TecTupoBa
Hrrorona — | JleiiOHMIIA. HHE
JleliOHuIa Peuienue 3a1a4 Ha MpUMEHEHUE UHTErpaia s
BBIYUCIICHHS (PU3UUECKUX BEJITUUMH U TUTOMIAIeH

Tema 4.10 | OcrosHoe codepoicarue VYcrHblit
Pewenne ®opmyisl u npasuna nuddepentmposanus. Mccnenopanue wim
3ajad. (GyHKIHI ¢ HOMOIIBIO Tpon3BoAHOI. Hanbombmee u TTMCEMCHHBI
TlponsBonnas | yayyvenpimee snavennst GpyHKLMM. 1 ompoc
" Brluncnenue nepeoodpasHoii. [Ipumenenne nepBoobpasHoii /TectupoBa
nepBooOpa3Ha HUE
s QYHKIIUH.

Pa3znen S. MHOrorpaHHMKH M TeJia BpallleHUs!

1 Tema 5.1 | Ocnosnoe codepacanue YcTHbIi
Tpusva, [Ipusma (HaknoHHAs, MpsiMas, NpaBUiIbHAsA) W €€ 3JIEMEHTHI. i
napajenenun | [Napamnenenumnen. CBOMCTBA MPSIMOYTOJIBHOTO TapaljIeNIeUIe a. TTHCEMCHHEI
e, ky6, | Ky6 i o1poc

/TecTupoBa
nupamusia | _—
UX CEUCHHS
Tema 5.2 | Ocnosroe codepoicanue YcTHbI
lpaBuibHble IInomanes  MOBEPXHOCTM  MHOTOrpaHHUKoB.  IIpocTeiimne i
MHOTOTPAHHUK | KOMOMHAlMM  MHOTOTPaHHMKOB.  BBIUHCIEHME  3IE€MEHTOB TTMCEMCHHBI
U B )KU3HH MPOCTPaHCTBEHHbIX  ¢uryp  (pé€Opa, OuaroHamu,  YIJbl). 1 ompoc
[IpaBuibHBIE MHOTOTPaHHUKH /TecTupoBa
HUE
Tema 5.3 Ocnosnoe codepoicanue YcrHbIi
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Hunmuaap, Hunmuanap, xonyc, cepa u map. OCHOBHBIE CBOICTBA MPSMOTO 1301071
KOHyC, Imap ¥ | KPYTOBOTO LIMIIMHIpA, IPSIMOTO KPyroBoro koHyca. MzobpaxeHue MMUCHEMEHHBI
X CeUeHHs Ten BpalleHUs Ha IUIocKocTH. [IpencraBnenune 06 yceu€HHOM i ompoc
koHyce. CeueHus KoHyca (TmapajuleIbHO€ OCHOBAHUIO U /TecTupoBa
MIPOXOJAIIee Yepe3 BEPIINHY), CEUeHUs IITHHAPA (TapayieTbHO HUE
Y TepIEeHANKYISIPHO OCH), CeueHMIX Irapa. Pa3pépTka mumuHapa
1 KOHyca
1 Tema 5.4 | Ocnosroe codepocanue YcrHbIit
O0BbeMbI u | ObbeM mpsMoyrompHOro mapajuienenumnena. OO0peM KyOa. WIH
IO N OO0BeMBI TIPSIMOM TIpU3MBI M ITHHHApPA. OOBEMBI MUpaMUILI U MACHMEHHBI
noepxHocteii | KOHYCR. O06wem mapa i ompoc
/TecTupoBa
Ten e
§ Tema 5.5 | Ocnosroe cooeporcanue YcrHbrit
[Ipumeps! [lonsiTHE O CMMMETpPUU B MPOCTpaHCTBE (LECHTpajbHAs, OCeBas, Wi
CUMMeTpuil B 3epKabHas). § TMHCMEHHBI
npodeccu O06o001menne TMPeACTaBICHHH O NPaBUIBHBIX MHOTOTPAaHHHKAX i ompoc
(Tetpasmp, Ky0, OKTa’ap, NOJAEKad AP, HKOCAIP). /TecTupoBa
[Tpumepbl cummeTpuid B mpodeccun HHE
§ Tema 5.6 | OcnosHoe codepoicarue VYcrHblit
Perrenne OO0beMbl W IUIOMIAJIM TOBEPXHOCTH MHOTOTPAHHUKOB U Tl 170101
3aau. BpaIleHUs THCHMEHHBI
MHororpanau u orpoc
/TecTupoBa
KH U Teja e
BpaleHus
Paznen 6. Crenienn n kopHu. CTeneHHas, oka3aTellbHas U JorapudMudeckas QyHKIIUU
§ Tema 6.1 | OcnosHoe codepoicanue YcrHbIi
Crenennas [TonsiTue KOpHSA n-0H CTENEHH W3 JCHCTBUTENBHOIO YHCIA. nin
dyuxmms,  ee | Oynkuun y=\(n&x) wux cBoiictBa u rpaduki. CBOMCTBA KOPHS TTHCEMCHHbI
CBOJCTEA. n-oii crenenn. [peoGpasoBaHne HPPAMOHAIIBHBIX BHIPAKEHHUI . ompoc
/TecTupoBa
Hpeo6pa30BaHv —
Ue BhIpOKEHUH
C KOpHSAMH n-
Oif cTeneHn
§ Tema 6.2 | Ocnosroe codepoicarnue YcTHBIH
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CpoiicTBa [TonsiTHe cTemeHM C paluoOHaJIbHBIM TOKa3areneM. CTeneHHbIE WIIN
CTENeHn ¢ | yHKMu, ux cBoiicTBa U rpaQuKH MUCHMEHHBI
panMoHaIbHBI U ompoc
/TecTupoBa
M u
. HHE
JeHCTBUTEIBH
BIM
HIOKAa3aTeIIMU
Tema 6.3 | OcnosHoe codepoicanue
Pemenue PaBHOCUIIBHOCTE MppalMOHAJBHBIX ypaBHEHHA. MeTonpl HX
uppanuoHanpH | PEIICHUA
bIX YpPaBHEHUI
Tema 6.4 | OcnosHoe codeporcanue YcrHbrit
IMokasatenpua | CTENeHb C MPOHM3BOJBHBIM JICHCTBUTEIBHBIM — ITOKA3aTENICM. W
s (yHkuus, ee | OTPEICICHHE  TOKa3aTeIbHOM GyHKIMM ¥ ee CBOICTBa. TTHCHMEHHBI
- 3HaKOMCTBO C NMPUMEHEHUEM TIOKa3aTeNbHON (DyHKIMU. Pemenue i ompoc
I i MOKa3aTeJbHBIX YPABHCHUI METOIOM YpaBHHUBAHHUS MOKA3aTeINeH, /TecTupoBa
OKa3aTeJbHBI . .
METOJIOM BBEJICHHS HOBOW IEpEeMEHHOH, (yHKIMOHAIBHO- HHE
© YPaBHCHWA U | rpadhuueckum MeTo0M. PellleHne moka3aTenbHbIX HEPaBEHCTB
HEepaBeHCTBA
Tema 6.5 | Ocnosnoe codeparcanue YcTHbIi
= WIN
Jlorapngm Jlorapupm  umcna.  CsoiictBa  jorapupmoB.  Omneparust
— MHCHMEHHBI
: JOrapuUQMHUPOBAHUS .
. W ompoc
CsaoiicTBa
/TecTupoBa
rapumMoB
sorapupmo —
Tema 6.6 | OcnosHnoe codepacanue YcTHbIi
Jlorapudmuue WA
ckast DyHKIHS, Jlorapudmuueckass QyHkuuss U ee  cBoiicTBa. [loHsThe IHCBMEHHbI
ce  coficTBa norapupmMudeckoro ypasHeHus. Onepanus noreHuupoBanus. Tpu i ompoc
1 " | OCHOBHBIX MeETOJ]a pEIICHUsI JIOTapU(PMUUECKUX YpaBHEHHIA: /TecTupoBa
rapumuy .
orapugmirie GYHKIIMOHAIBLHO-TPApUYECKUil, METOJ TOTEHIIMPOBAHUS, METO] HHE
cKue BBEJ/ICHHSI HOBOH NepeMeHHoi. Jlorapupmudeckue HepaBeHCTBA
ypaBHEHHS,
HEpaBeHCTBA
Tema 6.7 | llpogeccuonanvro-opuenmuposannoe cooepaicanue(codepicanue YcrHbIi
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Jlorapudmel B | npukiaornozo mooyns) WIH
npupoze 1 | Tlpumenenne Jjorapudma. Jlorapudmudeckass Crupans B TTMCBEMCHHBI
TEXHHKE npupoze. Ee MmaTemaTnueckue cBoiicTsa ;4 OHpOC
TECTHPOBa
HUE
§ Tema 6.8 | Ocrosrnoe codepoicarue YcTHbIi
Pemrenne Crenennasi, TOKa3zaTeldbHass H Jorapupmudeckas QyHKIHH. nim
3ajad. Pemenne ypaBHEHNI ITHCEMEHHEL
C i ompoc
TEIIeHHas],
/TecTupoBa
NoKa3aTenbHas -
U
norapudmudec
Kast QyHKITIH
Pazgen 7. DneMeHTHl TEOPUHM BEPOSITHOCTEN M MATEMAaTUYECKON CTATUCTUKHU
¢ Tema 7.1 | OcnosHoe codepoicanue YcrHbrit
CoObiTHE, CoBMecTHbBIE 1 HECOBMECTHBIE COOBITHS. TeOopeMbl O BEPOSITHOCTH W
BEPOSTHOCTD CyMMBI COOBITHH. VYCIOBHAas BEpPOATHOCTb. 3aBHCHMBIC U IHCEMCHHEI
COORITHS HEe3aBUCHMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH MPOHU3BEICHUS H  ompoc
' COOBITHI /TecTupoBa
Cnoxenue u e
YMHOKEHHE
BEPOSATHOCTEM
¢ Tema 7.2 | llpogeccuonanvro-opuenmuposannoe cooepaicanue(codepicanue YcTHbIi
BeposTHOCTE B NPUKIAOH020 MOOYIS) WM
npodeccronan OTHOcHTENIbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. THCHMEHHBI
Craructuueckoe oTpenesicHre BEPOSITHOCTH. Onenka i ompoc
BHBIX 3a7ja4ax
BEPOSITHOCTH COOBITHS /TecTupoBa
HUE
¢ Tema 7.3 | Ocnosroe codepacanue YcTHbIit
" " 17001
Huckperras Bunel  ciyuaiinpix  BenmmumH.  OmpesiesieHHe  MCKPETHOM 5
CITyYaiiHas CIIy4alHOW BENWYWHBI. 3aKOH paclpeieNieHus IUCKPETHON TTHCEMCHHEI
N i I
BEJIMYMHA, ClTy4aifHO# BeNM4MHbL. Ee 4nciioBble XapaKTepUCTHKH / OHpOC
TECTHPOBa
3aKOH ee e
pacnpeneneHu
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s
¢ Tema 7.4 | Ocnosrnoe cooepoicanue 6 - 6 YcTHbBIR
3aga4n [lepBuyHas 06pabOTKA CTATUCTHYECKHX JAHHBIX. YMCIOBBHIE 1
MaTeMaTH4YeCK | XapaKTepUCTHKH (cpenHee apuMeTndyeckoe, MenuaHa, pasmax, TTHCEMCHHBI
oit nucnepcusi). Pa6ota ¢ Tabnuuamu, rpagukamMu, AuarpaMMamu 1 ompoc
/TecTupoBa
CTaTUCTHKH. HUE
¢ Tema 7.5 | OcnosHoe codepoicarue 5 5
DJIeMEHTBI Buasl coObITHIA, BEpOSITHOCTE COOBITHIA. CIOXKEHUE H YMHOKEHHE
TEOPHUHU BEpOATHOCTEH. JIMCKpeTHas ciydaliHas BEJIMYMHA, 3aKOH €€
BEpPOATHOCTEH | PACTIPCACITICHHUSL. 3amadyn MaTeMaTHIEeCKOM CTaTUCTHKH.
T
MaTeMaTH4eCcK
Ol CTaTUCTUKU
¢ dudd 3ager 2 2 Kontpous
Hroro 232 4 - 18 - - 210 -
['pymnmnoBas KOHCYJIbTAIUS O0YUAIOIINXCS B TCUCHHE CEMeCTpa -
Ok3aMmeH (rpymmoBas KOHCYJIbTAlMs TepeA  MPOMEKYTOYHOH —aTTecTaluen,
9K3aMeH)
Bcero: 232
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Pa3znen S. IlepeyeHb OCHOBHOM M IOTIOJTHUTEIbHON YUeOHOM JIUTEPATYPHI,

HEO0O0XO0AMMOM /)il 0CBOCHHUS THCHHUIINHEI

Has3zeanue ocnoenoit

yueonou u Koauuecmeo
Ne Aemo 00nOIHUmMEIbHOU Buvixoonuvie IKIEMNIAPOB 8
nin P aumepamypuol, OoaHHble ouonuomexe /II'YHX/
Heo0Xx00umoii 0N aopec oocmyna
0CBOCHUA OUCUUNTUHDL
l. Ocnoenasn yueonas numepamypa
1 boromoros, H. B. Maremarnka. Arepa u | M.: https://urait.ru/viewer/mate
Hayajo aHanu3a . | I3gaTenscTBo arrgil'til;at-)ilqc?bra-i-?:cehr?li(-)
ebHoe mocobue mig | HOpaiir, 128-DaZOVYYy-UrOVEN-~LY-
Z;enHero 061Ero 2053_ o 11-klassy-530391#page/2
obpasoBanus / 240 c.
H. B. boromonos. — 2-
€ U3., UCHP. U 101
2 boromoros, H. B. Maremaruka: yueOHUK | M.: https://urait.ru/bcode/449006
JUTSL CPETHETO N3narenbcTBO
poheCCUOHATBLHOTO Opaiir,
obpazoBanus / 2020. —
H. B. Boromosos, 401 c.

I1. . Camoiinenko. —
5-e u3., nepepad. u
JIOTL.

Il. /lononnumenvnaa numepamypa

A) [lonoanumensnan yueonan 1umepamypa

3 JHanunrep B. A. Maremaruxka: M.:  Opaiir,
TPUTOHOMETPHUECKHE 2019. -136c¢.
ypaBHEHUS u
HEpaBeHCTBA: ydeOHOe

mocobue mrst CIIO/ 2-e
U3J1., UCTIP. U JIOIL.

b) Ilepuoouueckue uzoanus

4 Bectauk MockoBckoro ynusepcurera. Cepust 1. MaremaTtnka. MexaHnuka
https://biblioclub.ru/index.php?page=journal_red&jid=571265

Pa3znean 6. Ilepeuens pecypcoB HHGPOPMANUMOHHO — TEJIEKOMMYHHUKAITMOHHOM
cetu «MHTEpHET», HEOOXOAMMBIX /IJIsl OCBOCHM S AU CIIUTIIMHBI

Kaxnpiii oOyuarommiicss B TEYEHHE BCEro IMepuojaa oOydeHusi obecreueH
WHIVBHUIYIBHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K OJTHOW HMJTM HECKOJIbKHM 3JICKTPOHHO-
OMOTMOTEUYHBIM CHUCTEMaM M K DJIEKTPOHHON MHGOPMAIIMOHHO-00pa30BaTeIbHON cpesie
yauBepcuteta (http://e-dgunh.ru). DaekTpoHHO-OMOIMOTEYHAS CUCTEMA U AJICKTPOHHAs
nH(pOopMaMOHHO-00pa3oBaTelibHasl cpeAa O00ecreurBaeT BO3MOXKHOCTh — JOCTyNa
oOyuJaromerocss u3 Jr00H TOYKH, B KOTOPOW HMMeEETCS JOCTYN K HH(OpMaIMoOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», KaKk Ha TEPPUTOPHH 00pa30BaTEIBLHOM
OpraHM3aIliH, TaK U BHE €€.

[Tpy w3yueHuu TUCHUIUIMHBI «MaTemaTHKay OO0y4JaroluIMMCs PEKOMEHIYeTCs
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https://urait.ru/bcode/449006
https://urait.ru/bcode/438910
https://urait.ru/bcode/438910
https://biblioclub.ru/index.php?page=journal_red&jid=571265
http://e-dgunh.ru/

UCIIOJIb30BaHUE Clieayrommx HTepHeT — pecypcoB:
1. http://www.math.ru/lib/ -BnextponHas OubIHOTEKA;
2. https://www.resolventa.ru/index.php/lineinaya-algebra - «Pe3onbpBeHTa» yacOHBIC
MaTepHUaIbI,
3. www.school-collection.edu.ru (Equnas koimiekiu mudpoBeIX 00pa30BaTeIbHBIX

pecypcoB).

Pa3nen 7. IlepevyeHb JTMIEH3MOHHOIO IPOrPAMMHOI0 O0ecneYeHusl,
NH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM M NPO(ecCHOHAIBHBIX 023 JaHHBIX

7.1. Heo0xoauMplii  KOMIUIEKT  JIMIEH3HMOHHOI0  NPOrPAMMHOIO
odecreuyeHust

— Windows 10;

— Microsoft Office Professional;
— Adobe Acrobat Reader DC;

— VLC Media player;

— 7-zip.

7.2.1lepeveHb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

CrpaBo4HO- mpaBoBas cucreMa « KOHCYIIbTaHT-TITIOCY;
CrpaBo4HO-IIpaBoBas cucreMa «I'apaHry;

«YHuBepcuteTcKas onbnanoreka ornainy — http://biblioclub.ru;
DrekTpoHHO-6ubmoTeunas cucrema « 95C KOPAUT» — https://urait.ru/;
denepalbHbIi MOPTAI pOCCHIICKOro oOpa3zoBanus — http://window.edu.ru/;
OO1epoccuiicKuil MaTeMaTHYECKH mopTai — WwWw.mathnet.ru.

ok wdE

7.3. Ilepeyens npodeccnoHaANbHBIX 023 TaAHHBIX:

— https://elibrary.ru/ - Hay4dHas 3JIeKTpOHHAs OMOIHOTEKA,
— https://www.mccme.ru/free-books/ MockoBckuii IIEHTp HENPEPHIBHOTO
MaTeMaTHYeCKOTr0 00pa30BaHHS.

Paznen 8. Onucanue MaTepuaibHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM
JJIS1 OCYLIIeCTBJIEHHUS 00Pa30BaTeJIbHOIO NPolecca Mo TUCHUILIHHE

I[J'ISI npernogaBadnvsa AUCHUILIMHBI «MaremaTtuka HCIIOJB3YIOTCA  CIICAYIOIIHC
CIICOHaJIbHBIC TIOMCIICHHUA - y‘IC6HBI€ AyAUTOPHH:
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http://www.math.ru/lib/
https://www.resolventa.ru/index.php/lineinaya-algebra
http://www.school-collection.edu.ru/
http://biblioclub.ru/
https://urait.ru/
http://window.edu.ru/
http://www.mathnet.ru/
https://elibrary.ru/
https://www.mccme.ru/free-books/

Y4eOHass ayauTopusi MaremMaTmueckux aucuumiann: (367008, PecnyOsuka
Harecran, r. Maxaukana, yi. ['aiinapa ['amxueBa 20b, yueOnslii koprryc Ne 1, nmutep A,
atax 1, momemienue Ne 5)

Ilepeuenv ochoenozo obopyoosanus:

Kommuiekt yueOHol Mebenu.

Jlocka MeoBast

Habop neMoHCTpalimoHHOTO 000pYyI0BaHUs: MPOEKTOP, IEPCOHATBHBIM
KOMIBIOTEP (MOHOOJIOK) C TIOCTYNIOM K ceTh MIHTepHEeT u KOpropaTUBHOM CETH
yauBepcureta, DbC «YauBepcurerckas 6udamnoreka ONLINE» (www.biblioclub.ru),
ObC «3bC IOpaiity (Www.urait.ru).

[lepedyeHb yueOHO-HATIIAIHBIX TOCOOMIA:

KomMriekt HarmsiaHbpIX MaTepuanoB (OaHHEpHI, TUIAKaThl);

KOMITIEKT 371€KTPOHHBIX WILTIOCTPATUBHBIX MATEPUAJIOB (MIPE3CHTAIINH,

BUJICOPOJIUKH).

IHomemenue 11 camocToATeIbHOI padoThi: 367008, Pecnnydsiuka /larecramn,
r. Maxaukauna, yJ. I'aiinapa I'ag:kueBa 20b, yueOHbIil kopiyc Ne2, iurep A, 3TakK
4, nomeuenue Nelllepeuenv ocnoenozo obopyoosanus:

[TepcoHanbHble KOMIBIOTEPHI C JOCTYIIOM K C€TH HTEpHET U B 3JIEKTPOHHYIO
MH(}OPMaAIIMOHHO-00pa30BaTENbHYIO CPELY.

Paznen 9. O0pa3zoBaresibHbIe TEXHOJIOTHH

Martematuka gBisieTcsi PyHIaMEHTaIBbHON 00111e00pa30BaTEIbHON JUCITUTUTMHON
CO CJIOUBIITUMCS YCTOMYMBBIM COJIEPKAaHUEM U OOIIMMH TPeOOBAHUSIMH K MOJTOTOBKE
oOyuaroruxcsi. Peanmuzarust oOmmx 1ejeil W3ydeHHs] MaTeMaTHUKUA TPaJUIMOHHO
dbopMupyeTcs B YETHIPEX HAIpaBJICHUSX — MeToauudeckoe (olree mpeacTaBieHue o0
UIesX MW METoJax MaTEeMaTHWKH), WHTEIUICKTyallbHOE€ pa3BUTHE, YTHUIMTApHO-
MparMaTuuecKoe HampaplieHue (OBIaJcHIUE HEOOXOMMMBIMUA KOHKPETHBIMHA 3HAHUSMH U
YMEHUSIMH) U BOCIHTATENIbHOE BO3JeHcTBUE. B CBA3M ¢ ATUM JaHHas paboyas
nporpaMMa OpUEHTHPOBAHA HA JJOCTHKCHHUE CIICAYIOIINX IIENIeH:

° ¢popmupoBanue npeacTaBJIeHUI 0 MaTEMaTUKe KaK
YHHUBEPCAJIHHOM SI3bIKE HAYKH, CPEICTBE MOACIUPOBAHNS SBJICHUIA U MPOIIECCOB,
00 uaesx U MeToJlaX MaTeMaTHKH;

o pa3BuTHe JIOTUYECKOTO MBIIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AJITOPUTMUUYECKONW KYJIbTYpPhl, KPUTHUYHOCTH MBIIUICHUS Ha
YpOBHE, HEOOXOAMMOM it Oymymied mpodecCHOHATBHOW MeATeTbHOCTH, IS
IPOJIOKEHUST 00pa30BaHKs M CaMOOOpa30BaHuUs;

o OBJIaJIeHHEe MATEeMATHYECKHUMH 3HAHMAMHM M  YMEHHMSIMH,
HEOOXONUMBIMA B TMOBCEIHEBHOM  KW3HU, I M3YYEHHS  CMEKHBIX
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€CTeCTBEHHOHAYYHBIX JIUCHUIUIMH Ha 0a30BOM YypOBHE U  JUCIUIUIMH
po¢heCCUOHATILHOTO IUKJIA, JJIsI OJy4eHUs: 00pa30BaHUs B APYTUX 00JACTAX;

° BOCIIUTAHUE CPEACTBAMHA MAaTEMAaTUKU KYJIbTYpPbl JIMYHOCTH,
IMOHMMAaHMS 3HAYUMOCTH MATEMAaTHUKW JUISI HAYyYHO-TEXHUYECKOrO Mporpecca,
OTHOIIICHUSI K MaTEeMaTHKE KaK K 4YacTH OOIIECYETOBEYECKOW KYJBTYphl uepe3
3HAKOMCTBO C HMCTOPHEN PA3BUTHS MATEMAaTHUKH, SBOJIIOLIHAEH MaTeMaTUYECKHUX
UaeHu;

® HCNOJIb30BAHUE TNPUOOPETEHHbLIX 3HAHWI W YMEHMHA B INPAKTHYECKOH
AeSITeJIbHOCTH M NOBCEITHEBHOM KU3HH JIJISA:

pPa3BUTHUSI MHTEJUICKTyalbHBIX M  TBOPUYECKHUX CIIOCOOHOCTEH, HaBHIKOB
CaMOCTOSATEIILHON JIESITEIIbHOCTH, CaMOpPEaU3alii B Pa3IMYHbIE O00JaCTIX
JIeSITCIIbHOCTH;

pacmmpeHus Kpyra MaTeMaTUYECKUX IIOHATHN U ONIPEIECIICHNN;
COBEpIICHCTBOBAHUS KOMMYHHUKAaTUBHBIX CIIOCOOHOCTEH, pa3BUTHsI TOTOBHOCTH
K TPaMOTHOMY MEKJIMYHOCTHOMY U MEXKYJIbTYPHOMY OOIIEHUIO;
camMooOpa3oBaHUsi M  y4yacTHsl B  INPOU3BOJACTBEHHOH, HaydHOH W
UCCIIEN0BATEIBCKON JEATEIBHOCTH.
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