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1. IACHIOPT NPOT'PAMMBI YUEBHOM JJUCHUTLJIUHBI
MaremaTuka
1.1. O6s1acTh NPUMEHEHHUs] IPOTPAMMbI
Pabouas mporpamma y4eOHOM MUCHUIUIMHBI SBISETCA YaCThIO MPOTPAMMBbI
MOJATOTOBKHM CHENUATUCTOB CPEAHEro 3BeHa Mo cnenuanbHocTsM CIIO:
21.02.01 Pa3padoTka M 3KCILUTyaTalUs He(PTAHBIX U Fa30BbIX MEeCTOPOKAEHHUI

BXOJISIINX B COCTAaB YKPYITHEHHOH IPYIIBI CIICIIUATLHOCTCH
21.00.00 IIpukaaaHasi reoJiorvsi, TOPHOe /ej0, HedTerazoBoe /1ej0 M
reoae3us.

Pabouas ImporpamMmma yqe6H0ﬁ AUCHUIIIIMHBI MOXKCT OBITH HCITOJIB30BaHA
pernoaaBaTCIsIMA CIIO I OCYIICCTBIICHUS ITOATOTOBKH CIICOHUAIIMCTOB CPCIOHCTO
3BCHA TCXHHUYCCKOI'O HpO(i)I/IJ'IH.

1.2. MecTO y4eOHOM AUCLUHUILIMHBI B CTPYKTypP€ OCHOBHOM
npo¢deccuoHaJIbHOM 06pa30BaTe/IbHOM AUCIUIIIMHbI BXOAUT B
001e06pa30BaTe/IbHbIN UK.

1.3. leau u 3aga4u y4eOHOH AMCHMILIMHBI — TPe0OBaHUSL K pe3yJabTaTaM
OCBOCHMS YUeOHOI TUCIUILINHBI:

OcBocHue COACPKaHUA y‘I€6HOﬁ JAUCITUITIINHBI «MaremMaTrkay o0ecIieunBacT
JOCTHXKCHHE CTYACHTAMU CJICAYIOIIUX PE3yJIbTAaTOB.

* TUYHOCHIHbIX

—— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MAaTEeMAaTHKE KaK YHUBEPCATBHOM SI3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUH U IIPOIIECCOB, UACIX M METOAAX
MaTEMaTHKH;

—— IMOHMMaHKE 3HAYMMOCTH MaTEeMaTHUKH IS HAyYHO-TEXHUYECKOT0 IIporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIICHUS K MaTEMAaTHKE KaK K 4acTH OOIIeUeTI0BEYSCKOM
KYJIBTYpPBI Ye€pe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MaTEeMaTHUKH, SBOJIIOIICH
MaTeMaTUUYECKUX HJICH;

—— pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKCHMS,
ATOPUTMHYCCKON KYJIBTYpPbI, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOX0IMMOM
IS0y Ay el mpodecCHOHATBHOMN ACSITEIIBHOCTH, IS TTPOJIOJDKEHUS 00pa30BaHUs
ncaMoo0pa3oBaHUS;

—— OBJIQJICHUE MAaTEMaTHICCKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOITUMBIMH B T10-
BCEJIHEBHOM KU3HH, JJISI OCBOSHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIIHUTLINH U
JTUCITUTUINH TPOo(deCCHOHATBHOTO IUKIIA, [T TIOJIyYeHHsI 00pa30BaHus B 00JIaCTsX,
HE TpeOyromuX yriay0IeHHON MaTeMaTUYECKOM MOATOTOBKH;

—— TOTOBHOCTbH M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIC CaMOOOPa30BaHHIO,
Ha TMPOTSHKEHUN BCEH KU3HH; CO3HATEIIbHOE OTHOIIIEHNE K HETIPEPHIBHOMY
o0pa30BaHUIO, KaK yCIOBUIO YCIIEUTHOM, MPOodeCcCHOHAIBHON U 00IIECTBEHHON
JIeSITCILHOCTH,



—— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOWU U OTBETCTBEHHOMN
NEeATEIbHOCTH;

—— FOTOBHOCTb K KOJUIEKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTeILHOM, 0OIIECTBEHHO MOJIE3HOM, YIeOHO-NCCIEI0BATEILCKOM,
MPOEKTHOM UIPYTUXBUIAX JEATEIBHOCTH;

—— OTHOUICHHE K MPO(PEeCCUOHANBHOMN 1eATETbHOCTH KaK BOBMOKHOCTH Y4acTHS B
peIIeHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATEHBIX
npo0JieM;

* MemanpeomMemHuix:

—— YMEHHUE CaMOCTOSITEJIbHO ONPEEIATh 1EJH eITeIbHOCTH U COCTABIISATH IIJIaHbI
NEeSATEIbHOCTH; CAMOCTOSITEILHO OCYIIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIbHOCTH; UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JIJIs
JIOCTHKEHHUS

MOCTABJICHHBIX 1I€JIEH U pean3aluy TUIAHOB JeATeIbHOCTH; BhIOUpaTh ul091
YCTEITHBICCTPATETHH B PA3JIMYHBIX CUTYAITHX;

—— YMEHHUE MPOJIYKTUBHO O0IIATHCA U B3aUMOICHCTBOBATh
BIIPOIIECCECOBMECTHOMIEATEILHOCTH, YUUTHIBATh MO3ULUU APYTUX YYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOH(IUKTHL;

—— BJIAJICHUE HaBbIKAaMH MO3HABATEIHHOM, Y4eOHO-UCCIEA0BATEIBCKOMN U
IPOEKTHOMIEATEIbHOCTH, HABBIKAMU Pa3pelIeHus Mpo0ieM; ClIOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY ITOMCKY METO/IOB PEILIEHUS MPAaKTUYECKUX 3a/1ay,
MPUMEHEHUIOPA3INYHBIX METO/IOB IMO3HAHMUS;

—— FOTOBHOCTb U CLIOCOOHOCTH K CAaMOCTOSITENIbHOM, MH(POPMAIMOHHO-
MO03HABATEIILHONACATEIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX
HMCTOYHUKAXUH(POPMAIIMH, KPUTUYECKH OIEHUBATh U UHTEPIIPETUPOBATH
uH(OPMAITUIO, TIOJIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

—— BJIAJICHUE SA3BIKOBBIMH CPEJCTBAMU: YMEHUE SICHO, IOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3pEHHSI, UCTIOIb30BATh aIEKBATHBIEC A3bIKOBBIE CPEJICTBA;

—— BJIaJICHUE HaBbIKAMM MO3HABATEIbHOUN pedeKcHH Kak OCO3HAHUS
COBEPILIAEMBIXIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHM, FPAHUIICBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATEIbHBIX 33/1a4 U
CPEIICTB JJISl UXIOCTHXKECHHUS;

—— LIEJIEYCTPEMIICHHOCTh B TOMCKAX M MPUHATUH PELICHUI, COOOPa3UTEIbHOCTh U
WHTYHIIS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MIPEICTABIICHUI; CTIOCOOHOCTD
BOCIIPUHUMATh KPacOTy U TApMOHUIO MUPA;

* NpeOMemHubIX.

—— c(pOpMUPOBAHHOCTH MPEJICTABIICHUN O MATEMATHKE KaK 9YaCTHU MUPOBOI
KyJIbTYPBIH MECTE MAaTEeMaTHUKH B COBPEMEHHOM MUBUIIN3AIIMHN, CTIOCO0aX
OTMCAHMS SIBJICHUHPEATIbHOTO MUPa HA MATEMaTHYECKOM SI3bIKE;

—— c(pOpPMUPOBAHHOCTH MPEICTABICHUN O MATEMATHIECKUX MOHATUSIX KaK
BXHEHIIINX MaTeMaTHIECKUX MOJIETISIX, TO3BOJIIOIINX OMUCHIBATh U U3y4aTh
Pa3HBICTIPOLIECCHI U SIBJICHUS; IOHUMAaHNE BO3MOKHOCTH aKCHOMATUYECKOTO
MOCTPOEHUSMATEMATUYECKUX TEOPHUIA;

—— BJIaJICHUE METOAAaMU J1I0KAa3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
MPUMEHSTh, TPOBOJAUTH JI0Ka3aTEIbHbIE PACCYKJICHUS B XO/I€ PELICHUS 3a]1a4;



—— BJIAJICHAE CTAaHJAPTHBIMU [IPUEMAMH PEILICHMS PAllMOHAIBHBIX U
VPpaLMOHAIbHBIX,I0KA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UXCUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX POrpamMM, B
TOM YHUCJIE JJIsI IOUCKA ITyTU PELIEHNS U WITIOCTPALMH PELICHUS] YPABHEHUN U
HEPABEHCTB;

—— c(hopMHPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX TOHATHUSAX
MAaTeMaTHYECKOTr0OaHAIN3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBesieHue QyHKIUI, UCIIOJI30BAHNUE MOJyUYEHHBIX 3HAHUH /711 ONUCAHUS U
aHaJIM3a PEAIBbHBIX3aBUCUMOCTEN;

—— BJIAJICHAE OCHOBHBIMM IOHATHSAMM O IUIOCKUX U IIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

---c()OPMUPOBAHHOCTb YMEHUS PaClO3HaBaTh FT€OMETPUUECKUE PUTYpPHI HA
4epTekax, MOJAENISIX U B PEalbHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOMCTB
reoMeTpuyYecKux GUryp u GopmyJ sl pelICHUT€OMETPUYECKUX 3a/1a4 U 3a/1a4 C
IIPAKTUYECKUM COJIEPKAHUEM;

—— c(pOpMHUPOBAHHOCTH MPECTABIECHUIN O MPOILECCAX U SBJICHUAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTIX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTh U
OLICHMBATh BEPOSITHOCTU HACTYIJIEHUSI COOBITUIA B MPOCTEUIINX TPAKTUYECKUX
CUTyalUsX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

—— BJIAJICHUE HaBBIKAMM MCIIOJIb30BAaHKs TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPH
peLIEeHNH 3a1a4.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE Y4eOHOH TUCUMILIHUHBI:

MaKCUMaJlbHOW yueOHOM Harpy3ku oOydaromerocss 351 yac, B TOM 4yucIie:
00s13aTeTbHON ayTMTOPHOU yueOHOI Harpy3ku obydaromerocs 234 vaca;
caMOCTOSITeTbHOM paboThl oOyuyatomierocsl17 4dacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bux yueOHoi1 padoThl KosmnuyecrBo
4acoB

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 351
Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 234
B TOM YHCJIE:

NPAKTUYECKHUE 3aHITHS 80

KOHTPOJIbHBIE paOOTHI /
CamocTosiTeJibHasi padoTa 00y4aromerocsi (Bcero) 117
B TOM YHCJIE:

BHEAYyJIUTOPHAs CAMOCTOSITENIbHAsL paboTa 117

Hrorosasi arrecraums B opmMe IK3aMeHa




2.2. TemaTu4yecKu NJIAH U COAEPKAHNE Y4eOHON AUCHUIIHHBI «MaTeMaTHKa

HaumenoBanue pa3acjgaoB u Conepmanne y‘l@ﬁHOI‘O MaTepuaia, NpaKTU4I€CKMUE 3aHATHU, Oo0Bem YIJOBeHL
TEM CaMOCTOATC/IbHAA paﬁoTa oﬁyqamumxca qacoB OCBOCHUA
1 2 3 4
BBeHeHI/Ie MaremaTuka B HayKe€, TCXHUKE, DKOHOMUKE, I/IH(I)OpMaHI/IOHHLIX TEXHOJIOTHUAX U 2
HpaKTH‘IeCKOﬁ JACATCIIBHOCTH. I_ICHI/I 1 3aJ1a4¥ U3YYCHUA MAaTEMATUKU IIPH OCBOCHUHN
npogeccuii CI10 u criermansHocTeit CI10.
Pa3pgean 1. 38+13=51
Auaredpa
Tema 1.1. Llenbie u panmonanbHbie yncia. [efictBurensubie uncina. [Ipubnuxennbie 10 1
Pa3BUTIE TOHSTHS O TICIIC BbIuncienus. KoMriekcHsie yncna.
IIpaxmuueckoe 3ansamue Ne 1 "
Apugpmemuueckue deticmsust HAO YUCTAMU, HAXOAHCOEHUE NPUDTIUNCEHHBIX
3HA4YeHul eIUdUH U HO2peuHoCmel blyucieHu”
Ilpakmuuecxas paboma Ne 2
«Haxootcoenue npubIudiceHHbIX 3HAYeHULl 8eTUYUH U NO2PEUHOCMell
BLIYUCTICHULLY
BueayauropHasi camocmosamenvnasn paooma 5

HenpepriBabie 1podu. [IprMeHeHne cioXHbIX MPOLIEHTOB B pacyerax (paboTa
CO CIIPaBOYHOM JUTEpaTypoii). Pemenns 3anay.




Tema 1.2. KopHu, cTrenenu u
aorapudmbl

Kopun u crenenn. Kopau HaTypanbHO# CTeNeHH U3 YKCIa U WX cBoricTBa. CTereHun
CPaLMOHAIBHBIMY [10KA3aTeNsAMU, UX cBOMCTBA. CTENEHHU C IEHCTBUTEIbHBIMU
nokazatensiMu. Cgolicmea cmeneHu ¢ 0eucmeumeibHbiM HOKA3Amenem.

Jlorapudm. Jlorapudm uuncaa. OCHOBHOE Jorapu(hMHUIECKOE TOKIACCTBO. [leCITUIHbBIE U
HaTypaibHbIe JIorapudmel. [IpaBuia netictuii ¢ morapudmamu. [lepexon K HOBOMY
OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredpandeckux BbipaxeHuii. [I[peoOpazoBanme pannoHaIbHbIX,
UpPalNOHAIBHBIX, CTEIICHHBIX, IIOKA3aTEIBHBIX 1 JIOTAPU(PMHUICCKAX BHIPAKCHUH.

Ilpakmuueckoe 3anamue Ne 3 "Boiuucnenue u cpaguenue kopHet. Pewenue
UPPAYUOHANLHBIX YPABHEHUU

Ilpakmuueckoe 3anamue Ne 4 "l[Ipeoopazosanue gublpaxceHuti, cooeprHcaujux
cmenenu. Pewenue nokazamenvHulx ypagueHuu"

Ilpakmuueckaa paboma Ne 5 «Haxoocoenue 3navenus noeapugma no
nPOU3B0NLHOMY OCHOBaHUIO. Ilepexod om 00H020 0CHOBAHUS K OPY2OMY»
IIpaxmuueckas paboma Ne 6 «Bviuucienue u cpagHenue 102apugmos,
UCNONIL3YS €20 CBOUCMBA»

Ilpakmuueckoe 3anamue Ne 7 " Pewenue nocapughmuueckux ypasneruu"

Konumponvnas paboma Nol no meme «Kopnu, cmenenu, 1ozapugpmoly.

28

BueayautopHas camocmoamenvuas paboma

Pemenue ypaBHeHui (MHAUBHUYaJIbHOE 3a/1aHUE)

[Tonroroska pedepara «Jlorapudmsl u norapupmudeckast yHKIHs B IPUPOJIE
Y TEXHUKE»

UccnenoBarenbckas padora «/Bonunble torapu@mun

«HcTopust BOBHUKHOBEHHUS Jorapudmay» pedepar

Pa3pen 2:
I'eomerpusn

96




Tema 2.1. Ilpsmvsie n
IIJIOCKOCTHU B IIPOCTPAHCTBE

AKCHOMBI CTEPEOMETPUH U UX CIICICTBUS. B3anMHOE pacronokeHue IBYX NPSIMbIX B
npocrpancTBe. B3aMMHOE pacnoiokeHue JBYX MJIOCKOCTEH B TPOCTPAHCTBE.
B3aumHoe pacnonoxeHue npsMbIX U ITIOCKOCTEN B TPOCTPAHCTBE.
[TapannensHOCTD MpsIMOM M TNIOCKOCTH. [lapannenbHOCTh TUIOCKOCTEH.
IlepneHIUKyYISAPHOCTD MPSIMOI U TIOCKOCTH. [IepneHuKyIsIp U HaKIIOHHASA. YTOJ MEXIY
MIPSIMOM U TIIIOCKOCTHIO. JIByrpaHHBIN yroil. YTOI MEXIY INIOCKOCTSIMHU.
IlepneHIUKYISAPHOCTD ABYX IJIOCKOCTEH. | 'eoMeTpuueckue mpeodpazoBaHus
MIPOCTPAHCTBA: NapalIEIbHbIA IEPEHOC, CAMMETPHUS OTHOCUTEIBHO IUIOCKOCTH.
[TapamiensHOE ipoekTHpOBaHUE. [L10wads opmozonanvHol npoekyuu. 1300paxeHne
MIPOCTPAaHCTBEHHBIX QUTYP.

Ipaxmuueckas paboma Ne 8 « Akcuomwvl cmepeomempuuy

Ipaxmuueckas paboma Ne 9 «Bzaumnoe pacnonosscenue npamvix 6
npoOCmMpancmee

Ipaxmuuyeckas paboma Ne 10. «BzaumHnoe pacnonodicernue niockocmell 8
NPOCMpPancmee

Ipaxmuuyeckas paboma Ne 11. « B3aumHoe pacnonodicenue npsamvix u
NI0CKOCMeEl 8 NPOCMPAHCIEE»

Ilpakmuueckas paboma Ne 12. «I'eomempuueckue npeobpazosanus
npocCmpancmea

20

BueaynuTopHas camocTosiTe/IbHasA padoTa

[TapannensHOCTD NpsiMoOi U TuIockocTH (MHauBHUIyanpHOE 3a/1aHuE)

[TpoexT “TlapannenpHoe MPOEKTUPOBAHUE .

[leprieHAUKYIAPHOCTD MPSIMON U TUIOCKOCTH (MHIMBUIYaTbHOE 3a/IaHUE)
Odopmnenue mpakTudeckoit padboTs! “I'eomeTprs Ha MECTHOCTH , TIOJITOTOBKA
K e€ 3amure. Pemenne 3anau.

14

10




Tema 2.2. MHOTOTpaHHUKH U
KpyIJIbIE TETa

Bepmmnsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. Muocoepannvie yenvl. Boinyxivie
mHocoepannuku. Teopema Duinepa. lpusma. lpsmas u vaxknonnas npusma. [paBuisHas
npusma. [apamnenenunen. Ky6. Bepimnel, pedpa, rpann MHOTOTpaHHHUKA. Pazgepmia.
Mmuozoepanusie yenvi. Buinyrknvie muocoepannuxu. Teopema Diinepa. Ipuzma. Ipsimast u
raknounas nipusMa. [IpasusHas npusma. [apamrenenumnen. Ky6. Humuanp u koHyc.

YceueHHsblit koHyc. OCHOBaHUE, BHICOTA, OOKOBasi MOBEPXHOCTb, 00pa3yolias, pa3BepTKa.

OceBbl€e ceueHns ¥ CEUEHNs, apaenbubie ocHoBanur. llap u cdepa, ux ceyenus.
KacarenpHas mmockocTs k chepe. OObeM U ero u3mMepeHue.

Dopmyisl 00BeMa Ky0a, TIPIMOYTOJIBHOTO TapaJUIEIenuena, MPU3MBI, IIATHHIPA.
DopMyIIel 00BEMa TTUPAMUJIBI U KOHYca. DOPMYJIBI IUTOIIAIH TIOBEPXHOCTEH HIMIMHAPA U
KoHyca. @opMynsl 00beMa I1apa ¥ IIomagd chepsl.

ITono6ue Ten. OTHOILIEHHS TUIOMIA/IEH MOBEPXHOCTEH U 00bEMOB MOJOOHBIX Tell.
Ipaxmuueckas paboma Nel3 «llpusma. [lapannenenuneo. Kyoy
Ipaxmuueckas paboma Nel4 "lNMupamuoa. [lpasunvhvie MmHocoepanHuku'

Ilpaxmuueckoe 3anamue Ne 15"Tena epawenus”

Ipaxmuyeckoe 3ansmue Ne 16 "llnowaou nosepxnocmeti mnoz2oepanuuxog "
Ipakmuueckas paboma Ne 17 "l[Inowaou noeepxnocmeii men epawjeHus”
Ilpakmuueckoe 3anamue Ne 18 "Ob6vem mnocoepannuxos u men epawjenus”

26

Bueaynnropnas CamocrositeibHasi padora

[Tpoekt “IIpaBuiibHBIE U MONTYIPAaBUIbHbIE MHOTOTPAaHHUKHU .

Pa3Beprka MHOTOTpaHHUKOB. (PacueTHO-Tpaduyeckas)

Odopmnenue npakTudeckoit padoThl “Pa3zButre HarISIAHBIX MPEICTABICHUN,
MOJTOTOBKA K €€ 3alluTe.

Konnueckue ceuenus u ux npumeHenue B Texauke. (Pedepar)
MaremaTrueckue XapakTepUCTHKH erurneTckux nupamu. (Pedepar)
Penrenus 3angau.

10

11




Tema 2.3. Koopaunatsl u
BEKTOPBI

[IpsimoyronpHast (1ekapToBa) CHCTEMa KOOPJIUHAT B TIpocTpaHcTBe. DopMysa pacCTOSHHS
MEXKIy TBYMS TOYKaMU. Y paBHEHUS CPEPBI, HIOCKOCMU U NPIMOLL.

Bexropsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. Cll0XKEHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha unciio. PaznoskeHne BEKTOpa 1o HApaBIEHUSIM. YTOJI MEXIY ABYMS BEK-
topamu. [Ipoexius Bekropa Ha ochk. KoopaunaTs! BekTopa. CKajsipHOE IPOU3BEICHNE
BEKTOPOB. Hcnons3oBanue KOOPAWHAT U BEKTOPOB IIPU PECIICHUN MATEMATUYCCKUX U
MPUKIAIHBIX 3aa4.

Ipaxmuueckas paboma Ne 19 «/[elicmeus nad sexmopamuy

Ipaxmuuyeckas paboma Ne 20 «Hcnonvzoanue koopouHam u 6eKmopos npu
peutenuy MamemMamuyecKux U NPUKIaoHslx 3a0a4»

Koumponvnasa paooma Ne 2 no reme «Muororpanauku. Tesa Bpamenus.
BekTopb».

16

Bueaynutopnas CamocrositesibHass padora
BekTopHoe 3agaHue npsMbIX U IIIOCKOCTel B mpocTpancTBe. (Padora co
CIIPaBOYHOM JIUTEPATYPOI)

[IpssmoyrosbpHas (IekapToBa) CUCTEMA KOOPAUHAT B mpocTpaHcTre. (Pedepar)
Pemenus 3anay.

10

Pa3zpnen 3.
OCHOBBI TPUTOHOMETPHH.

52
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Tema 3.1.
OCHOBBI TPUTOHOMETPHH.

Pannannas mepa yrna. Bpamarensaoe asmkenne. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC
gucna. @opmynsl npusenenus. ®opmynsl ciaoxkenus. Dopmynsl ynBoenuss Qopmyivl
HOJIOBUHHO20 Y2Iq.

[TpeobpazoBanne CyMMBI TPHTOHOMETPUIECKIX (QYHKIUN B IIPOU3BEICHIE U
MIPOM3BEACHUS B CyMMY. BuipasiceHue mpueoHomempuieckux QyHKyuil yepes maHeenc
HOJIOBUHHO20 ApP2YMeHMA.

[Ipocretitue TpuroHOMeTpUIeCKre ypaBHEHU. [Ipocmetiwiue mpusoHomempuiecKkue
Hepasencmaa.

OOpaTHBIe TpUTOHOMETpHYECKUE (GYHKINU. APKCHHYC, ApKKOCHHYC, apKTaHI'eHC.
Ilpaxmuueckas paboma Ne 21 «Haxoocoenue 3nawenus mpucoHomempuyeckux
8bIPANCEHUL HA OCHOBE ONPeOeleHUsL)

Ilpakmuueckass paboma Ne 22 «Haxoocoenue mpuconomempuyeckux
8bIPANCEHUL, UCNONB3YS 3ABUCUMOCHI MEHCOY HUMUY

Ilpaxmuueckas paboma Ne23 " [Ipeobpazosanue mpucoHOMempuyecKux
sbipaxcenuul”

Ilpaxmuueckas paboma Ne24«Pewenue npocmeumux mpucoHOMempuyeckKux
VPABHEHUU»

Ilpaxmuueckas paboma Ne 25«Pewenue mpuconomempuyeckux ypaeHeHutl,
CBOOAWUXCA K KBAOPAMHBIM U JTUHEUHLIM YPAGHEHUSIM)

Ipaxmuyeckas paboma Ne 26 « PewieHue mpueoHomempuieckux HepaseHcme
Konumponsnas paboma Ne 3 no meme «Ochoewvt mpuzonomempuu)

32

BueaynuTopHas camocTosiTe/ibHas padoTa

Tpuronomerpus u uctopus yenoneuectna. (Pedepar)

[Tpeobpa3zoBaHne TPUTOHOMETPUYECKUX BbIpaskeHUH... [locTpoenne rpaduxos
TpUroHOMeTpHuecKkux GpyHkuuil. (PacueTno-rpaduueckast)

Penrenus 3agau

CrnoxeHue rapMoHHuecKkux Kosnedanuil. (PaboTa ¢ Hay4HOI auTEpaTypoii)

20

Paznea 4:
DyHKIUHN U TPAPUKH

24
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Tema 4.1. Oynaxiuu u rpa@uxu

@Dyukiuu. O61IacTh OnpeAeICHUS U MHOXKECTBO 3HAYCHUH; TpaduK PYHKIINH,
nmocTpoeHue rpadukoB GYHKINH, 3aIaHHBIX Pa3IMYHBIMHU CITOCOOAMU.

CaoiicTBa (pyHKIHH. MOHOTOHHOCTE, YETHOCTE, HEUETHOCTD, OTPAHUYEHHOCTD,
TIepPUOANYHOCTD. [IpOMEXyTKH BO3pACTaHHUS M YOBIBAHHUS, HAMOOIBIIIEE U HANMEHbIIICE
3HAYEHHSI, TOYKHU IKcTpemyMma. ['paduaeckas nuureprperanus. [Ipumepst
(YHKIMOHATBHBIX 3aBUCUMOCTEN B PEANBHBIX TPOLIECCAX U ABJIEHHUAX. ApUPMETHUECKHE
oneparmu Hajx GyHKmsMu. Cinoxxaas GyHKus (kommosuius). [lousmue o
Henpepvisnocmu Gyukyuu. OopaTHbie ynkuun. Ooracms onpedeneHus u 0oaacmo
sHaueHuu oopamuou yukyuu. I pagux oopamuotl ynxyuu. OnpeneneHus: QyHKUUH, ux
CBOICTBA U rpa)UKH.

IIpeobpazoranus rpadukos. [TapayuienbHBIH MEPEHOC, CHMMETPHS OTHOCUTEILHO oceit
KOOPAMHAT ¥ CHMMETPHsI OTHOCHTEIIbHO Hadala KOOPIHHAT, CHMMETPHSI OTHOCHTEIIbHO
IPSIMOIA Y = X, PaCTSDKEHUE M CKATHE BIOJb OCeH KOOP/IUHAT.

Ipaxmuyeckas paboma Ne 27 «Onpedenerue 0CHOBHbIX CBOUCME YUCTOBbLX
GDyHKYUll, uLIFOCMpayus ux Ha epagukaxy

Ipaxmuueckas paboma Ne 28 «llocmpoenue epagpuxos uzyuenHvlx QyHKyuii»
Ipaxmuuyeckas paboma Ne 29 «IIpeobpasosanus epaghuxogy.

Ilpakmuuecxas paboma Ne 30 "®yukyuu u epaguxu”

Konumponvnasa paboma Ne 4 no meme « @ynukyuu u paguxu

18

BueaynuTopHas camocTosiTe/IbHas padoTa
@OyHKIMOHAIbHBIE METOBI pelieHus ypaBHeHUH (MHauBuayanbHoe 3aaHue)
Hccnenoanus pyuxuun (MaauBuayansHoe 3a1aHue)

Paznea S.
Hauvasa MaTeMaTH4€eCKOro
aHAJIN3Aa

56
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Tema 5.1. Havana
MAaTEMATUUYECKOT0 aHaJIN3a.

IocaenoBareanHocTi. Crioco0b! 3a0aHU U CBOMCTBA YUCIIOBBIX ITOCIIEAOBATEIBHOCTEMN.
Tousimue o npedene nocnedosamenvrocmu. Cyuwecmeosarue npedeia MOHOMOHHOT
oepaHuyeHHol nociedosamenviocmuy. CyMMUPOBaHHE TIOCIEI0BATEIbHOCTEN.
BeckoHeuHo yObIBaroIas reoMeTpudeckas nporpeccus u ee cymma. [lpousBoaunasi.
[TonsiTre 0 MPOU3BOIHON (HYHKITHH, €€ TEOMETPUICCKHIA U PU3UIESCKUN CMBICIT.
YpaBHeHHe kacaTenbHO K Tpaduky GyHkiuu. [Ipor3BoAHBIE CYMMEI, Pa3HOCTH,
[POU3BENIeHNUs, YacTHbIe. [[pOM3BO/IHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUIL.
[TpuMeHeHre MPON3BOIHON K UCCIIEIOBAHUIO (DYHKIIUK U IIOCTPOCHHUIO TPAPUKOB.
IIpoussoonuvle obpamuoll yHxkyuu u komnosuyuu gyHxkyuu. [IpuMepsl UCTIONB30BaHUS
TIPOM3BOIHOM JJIs1 HAX0XKIACHUS HAUITYUIIIero PeICHUs B IPUKIAIHBIX 3a1a4ax. Bropas
MPOU3BOJIHAS, €€ TeOMETPUISCKHil 1 u3ndeckuii cMbici. HaxoxaeHne CKopocTu [yist
mpoliecca, 3a1aHHOTo (POpMyJIIOi U TpaduKOM.

Ilpaxmuueckas paboma Ne 31 "Bviuucnenue npousgooHuvix"
Ipaxmuueckas paboma Ne 32 «Ilpoussoonas: mexanuueckutl u
2eomempudecKull CMuLCll NPOU3B00HOU. YpasHeHue KacamenbHol 6 ooujem
suoe»

Ilpaxmuueckas paboma Ne33 "llpumenernuss npouzeoonou”

24

BueaynuTopHas camocTosiTe/IbHas padora

[Tonsitue nuddepennnana u ero npunoxenus. (Pedepar)

[Ipumenenue npou3BogHOM 1iist uccienoBanus Gpyakuun (MuauBuyanbHoe
3a/1aHUE)

[TpuMeHeHMe TPOU3BOIHOMN /TS TOCTPOEHUS IpaUKOB (HYHKIIHH.
(MunuBuayanbHOE 3a/1aHUE)

10

Tema 5.2. luTerpain u ero
MIPUMEHECHHUE

IlepBooGpa3nas u uHTerpaJ. [I[pumeHeHne onpeneeHHOr0 HHTeTpaia Ul HaXOXKICHHS
TUTOIIAIN KpuBodHHEiHOM Tpanenun. ®opmyna Hetorona—1Jleii0Onuma. [IpumMepsr
IPUMEHEHHS HHTETrpaia B (PU3UKE U TEOMETPHHL.

Ipaxmuyeckas paboma Ne 34 «Bvluucnenue onpedeieHH020 UHMe2pana»
Ilpakmuuecxas paboma Ne 35 "Humeepan u eco npumenenue"
Konmpononasa paboma Ne 5 no teme « IlpousBognasi u MHTErpa».

14

BHeayauTopHasi camocTosiTeJIbHAasI padoTa

Brruucnenue niomaaeit niaockux ¢Guryp ¢ nomoiisio uaTerpanos. (Pedepar)
Pentenus 3agau

WuTerpan u ero npakruyeckoe npumenenue. (Pedepar)

Pa3nea 6:

30
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YP ABHCHUSI U HEPaABCHCTBA

Tema 6.1. YpaBHeHus
MHEPAaBEHCTBA

YpaBHeHnusi 4 cucTeMbl ypaBHeHuii. ParonansHele, HpparioHaIbHbIE, IIOKa3aTeNbHbIC
U TPUTOHOMETPUYECKHE YPAaBHEHHS U CUCTEMBI.

PaBHOCHIIBHOCTD ypaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI X PEIICHUS
(paznoxeHre Ha MHOXKUTEIH, BBEICHIE HOBBIX HEU3BECTHBIX, TIOICTAHOBKA, TpaduaecKuit
Meto[). HepaBencTBa. PanrionanbHbie, MppallMOHATIbHBIE, TOKa3aTeNbHbIC U
mpuzonomempuieckue HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHUS.

Hcnoan3oBanue cBOWCTB U rpadukoB PyHKIMIA NPU pellleHUH YPaBHEHUIl 1
HepaBeHCTB. MeTon nHTepBanoB. M300paxkeHne Ha KOOPIUHATHOM IIIIOCKOCTH
MHOJKECTBA PEIlIEHU YpaBHEHHI U HEPABEHCTB C JIByMs MEPEMEHHBIMHU U UX CUCTEM.

Ilpakmuueckoe sanamue Ne 36 "Ypaenenus u cucmemol ypasHenuu"”
Ilpakmuueckoe 3anamue Ne 37 "Hepasencmea u cucmemvl Hepagencma"
Ipaxmuueckas paboma Ne 38 «Hcnonvzosanue epaguueckoco memooa
peuienus ypasHeHuil U HepaseHCmesy.

Koumponvnasn paboma Ne 6 no meme "Ypaenenusn u nepasencmea'’

20

BHeaynuTopHasi caMocTosiTeIbHasi padoTa

«DyHKIIMOHATIbHBIE METO/IbI PEILICHUSI ypaBHEHUI» pedepar
Pemenus nuddepeHmanbHbIX ypaBHEHUH »

10

Pasznen 7:
KomOunaropuka, craTucTka
U TeOpus BEPOSITHOCTEH

40

Tema 7.1. DnieMeHTHI
KOMOMHATOPUKHU

OCHOBHBIE OHATHS KOMOMHATOPHUKH. 331241 HA MOJICYET YHCIIa pa3MEIeHHUH,
MepecTaHOBOK, coueTaHuid. Pemenue 3anau Ha nepebop BapuanToB. ®opmyna OnHOMa
Herotona. CoiicTBa OMHOMUHATBHBIX Kod(¢uuneHToB. Tpeyronsauk [lackans.
Ilpakmuuecxoe 3auamue Ne 39 "Dnemenmoi kombunamopuxu"

12

BHeayauTopHas camocTosiTeJibHas padora

KomOunaropusie 3agauu (Pabota ¢ Hay4uHOil TuTeparypoii)

Odopmitenne nmpakTuyeckon padoThl «OIEHKa YUCIa BO3MOKHBIX BApUAHTOBY,
MOJTrOTOBKA K ee 3amuTe. Pemenue 3agau

16




Tema 7.2. DiieMeHTHI TEOPUU
BEPOSITHOCTEU U
MaTEMaTUYECKON CTaTUCTUKU

CoObITHE, BEPOIATHOCTH COOBITHS, CTIOKEHUE U YMHOKEHHE BepoATHOCTEH. [lonsmue o

He3a8UCUMOCmU COObIMUIL. ﬂuCern’IHClﬂ C/ZyllaﬁHa}l seuduUHda, 34KOH eepacnpedeﬂenuﬂ.

Yucnogvle xapakmepucmukuy OUCKPemHOU Cydainou eaudunsl. [lonamue o 3axone
bonvuux ucei.

Ilpaxmuueckoe 3auamue Ne 40 "Onemenmor meopuu eeposimuocmeni u
Mamemamuyeckou cmamucmuxu”

Koumponvnasa paooma Ne 7 no meme: «Kombunamopuka, cmamucmea u
meopus eeposimHuocmei»

12

BueayauropHasi camocTosiTeJibHAasi padoTa

Cxembl beprymun moBTopHbIX UcnbiTaHui. (Pedepar)

Odopmnenne npaktudeckoit padboTsl “OrieHKa BEPOSATHOCTU COOBITHIA”,
IIOArOTOBKA K €€ 3alluTe.

Pemennsd 3amau

HUToro

351

JI71st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOTr0 MaTepraia UCIOIb3YIOTCA CAEAYIOINE 0003HAUCHMS:

1. — o3HakomuTENbHBIN (Y3HABAHHUE pPaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBIIOJHEHHUE JEATEIBHOCTH 10 00pa3Ily, HHCTPYKIIUHU WITU TI0J] PyKOBOJICTBOM)

3. — MPOAYKTUBHBIN (IIJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBHITIOJIHEHHE JIEATEIILHOCTH, PEIICHUE MPOOJIIEMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILIUHBI

3.1 TpeGoBaHMsA K MUHMMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanus yqeOHOM TUCHUIUIMHBI TpeOyeT HaMn4us yueOHOro kabuHera
MaTE€MAaTUKH.
Peanuzanus yaeOHOM NUCHUIUIMHBI TpeOyeT HaMu4Ks y4eOHOTO KaOnHeTa
MaTEMAaTUKHU.
Kommiekt yuebHoi Mebenu: paboyee MecTO MpenogaBaTes,yYeHHYECKUE CTOIIbI —
15 m., ctynbs — 30 mT., yaeOHas qocKa, MKad KHKHBIA — 2 IIIT.
Texuuueckue cpencra o0yuenus: kommnbtotep Celeron 2.4 Ghz/4gb/300 GB/-1 .
VY4eOHo-HarmsiiHble  cTeHabl: «Tabmuma mnpou3BOgHBIX»;«CXeMa HCCIeI0BaHUsS
GyHKIMI; «Crenenu u KOpHHU U
cBoiicTBa»;«TabnmuuannTerpanosy»;« TenaBpamenus»;«KBangpaTHoeypaBHeHnE» ; « D
OpMYJIbl COKPAILIEHHOTO YMHOKEHUSY;
«@opMyiibl  TpuroHoMerpuw». KoMmmekT y4eOHO-METOAMYECKHX MaTepualloB,
yuyeOHasg JnuTepaTrypa, pa3JaTo4yHbld Marepuan, HarIsaHble nocolus (Mojenu,
KOMILJIEKTBI Y4eOHBIX TaOMuI 1O BCeMY Kypcy AUCUUIUIMHBL, HarmsanHo-
MH(OpPMAIMOHHBIE MAaTEPHAIIBI: TPE3EHTALUHU, BUACOPUIbMBI.
[Tporpammuoeobecnieuenne: OC Windows, mporpammel makera MicrosoftOffice.
Peunpkynstop 6akrepuuuaHbIi Uil o0e33apakuBaHus Bo3ayxa — | mrT.,
3.2 UndopmaunoHHoe odecnevyeHne 00yueHust
Ilepedyennb pekomMeHayeMbIX yUueOHbIX H3AaHNi, UHTEepHET-pecypcosB,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIC HCTOYHHUKH:

1hawmarxoe M.HM. Matematuka: y4eOHUK JUIS CTyI. YUIPEXKICHUN cpea.npod.
obOpazoBanus. — M.: M3narenbckuii neHTp «Akagemus», 2021. — 256 c.
2.bawmarxos M.M. Matemarnka. 3agauyHuK: y4e0.mocooue s CTyA. yUpeKISHUM
cpen. mpod. odbpazoBanms. — M., 2018.

3. Komvoropor A.H. A6pamor A.M., lynuunea FO.I1. u np. AnreOpa u Hauana
MaTreMatnyeckoro ananmsa. 10-11 kiacchl yuyeOHUK a1 0011€00pa3oBaTEIbHBIX
yupexaeHuil: 06a3oBblii ypoBeHb — M.: IIpocBemenne, 2017. (KOMIUIEKT ¢
AIIEKTPOHHBIM NPUIIOKEHHEM). = 384 c.

4 IToropenoB A.B. T'eomerpusi. 10-11 xnaccer: yue0. Ilocobue: 06a30BbId U
npoduiibHbIN ypoBHU U31. — M.: [IpocBemienue, 2019 =176 c.

5.JI.C. Atanacsn, B.®. byry3os, C.b. Kanomiues u ap. I'eomerpusi. 10-11 kiaccer:
yue0. [Tocobue: 6a30BbIi U mpoduabHBIN ypoBHU -18¢ u3n. — M.: TlpocBemenue,
2018

6. Mopakosud A. I'. AnreOpa u Hadana MmateMatudeckoro anainmsa. 10-11 k.
VYueOHUK U 3aJadHUK SISl YHaIuXcs 0011e00pa3oBaTeNIbHBIX YUPESKICHUN. - M.:
Mmuemo3suna, 2019.

JIonoJIHUTEIbHbIE HCTOYHHKH:
1. H.B. boromornos, Ilpaktrueckue 3aHaTUs 10 MaTeMaTUKe, yueOHOe mocooue

JUTSL cpeTHUX MpodhecCHOHANBHBIX YUeOHBIX 3aBefeHnil — M.: Boiciias mikona,
2018. -495 c.
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2. Conoseituuk M.JI., JIucuukun B.T. COopHUK 33724 IO MaTEMATUKE C
pemeHusamu it TexHukyMoB — M.: OO0 «M3natensckuit nom «OHUKC 21 Bex»:
00O «M3natenscTBO «Mup u o6pazoBanuey, 2017. — 464 c.

3.bawmaxos M.M. Matematnka. COOpHUK 3a7ad MpOQPHIbHON HANpaBIEHHOCTH:
y4ae0.1mocodure 11 CTyA. yapexaeHuit cpen. mpod. oopazoanus. — M., 2018.

NuTepHeT-pecypesbl:

http://festival. 1september.ru/

http://www.fepo.ru

www.mathematics.ru

http://revolution.allbest.ru/mathematics/d00254043.html

http://ru.wikipedia.org

http://www.mathprofi.ru/differencialnye uravnenija_primery_reshenii.html
http://www.chem-astu.ru/

http://gigabaza.ru/

http://www.youtube.com/watch?v=TxFmRLiSpKo (I"eomeTprudeckuii CMbICT
IPOU3BOIHOM)
http://www.youtube.com/watch?v=PbbyP8oEv-g(IlepBooOpa3Hast 1 HeonpeIeIeHHBIH
UHTErpani)

http://www.youtube.com/watch?v=2N-1]jQ T798&feature=channel
(MuTerpupoBaHme Mo 4acTsIM)
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Tab:mia
OCHOBHBIX MHTETPAJIOB)
http://www.youtube.com/watch?v=dU_FMq_IssO&feature=channel (IToustre
OTIpeIeTICHHOTO UHTErpaa)

http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposTHOCTEIH)

http://www. methmath.chat.ru (meTonuka nmpemnogaBaHus MAaTEMaTHKH )
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http://festival.1september.ru/
http://www.fepo.ru/
http://www.mathematics.ru/
http://revolution.allbest.ru/mathematics/d00254043.html
http://ru.wikipedia.org/
http://www.mathprofi.ru/differencialnye_uravnenija_primery_reshenii.html
http://www.chem-astu.ru/
http://gigabaza.ru/
http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&feature=channel
http://www.youtube.com/watch?v=C_7clQcJP-c

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOU

JACTOUTIIAHBI

KoHTposb 1 o11eHKa pe3ynbTaToOB OCBOSHUS YIEOHON NUCHIUIIIMHBI OCYIIECTBIISETCS
IIPENOAABATENIEM B INPOLECCE NPOBEACHUSA NMPAKTUYECKUX 3aHATHUN, KOHTPOJIBHBIX
paboT, TECTUPOBAHUS, A& TAKXKE BBIINOJHEHHUS OOYYAIOIIMMUCS HHIWBHUIYaTbHBIX

3aJIaHUM.

Pe3yabTaThl 00y4eHus
(ocBOeHHbIe  yYMeHHMSl, YCBOEHHbIE
3HAHUA)

@®opMbl M MeTOAbI KOHTPOJS W
OlIeHKHU Pe3yJIbTAaTOB 00y4YeHusl

Ymenus:

UCCJIEI0BATh 3JIEMEHTapHbIe (PYHKIIUU U
pemars  MNpPOCTEHMIIME  MPHUKIAJHBIC
3a/1a4y;

[IpakTyeckre  3aHATHS,  YACTHUYHO
MOMCKOBass  paboTa B TIpymmax,
TECTUPOBAHUE, KOHTPOJIbHAS padoTa.

Pemarts MJIAHUMETPUUYECKHUE u
MPOCTENIINE CTEPEOMETPUUECKHE 3a0aUN
Ha HaxO0XXJICHUE FEOMETPUUECKHUX
BEJIMYMH; PAclO3HABaTh HA 4YEpPTEkKaX M
MOJIENIIX  MPOCTPAHCTBEHHbIE  (DOPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX
OMMUCAHUSIMU, U300paKEHUSIMM;

HpaKTI/ILIGCKI/IG 3aHATHA,
HHAWBHUAYAJIbHAaA pa60Ta 10 KapTO4YKaM,
TCCTUPOBAHHUC, KOHTPOJIbHAA pa60Ta

UccnenoBarthb (MonenupoBaTh)
HECJIOKHBIE MPAKTHUYECKHE CUTyallud Ha
OCHOBE HM3YYEHHBIX (POpPMYT M CBOWCTB
buryp u Te;

[IpakTrueckue 3aHATHUS,
WHJMBUAYyaJIbHAs paboTa Mo KapTOouKaM,
TECTUPOBAHUE, KOHTPOJIbHAs paboTa

CTpOUThL MU HCCIICOOBATH HpOCTefIHIHe
MAaTCMATHUYCCKUC MOJICIIN IIPH PCHICHUU
IMPUKIaJHbIX 3a/a4, 3a1a4 U3 CMCKHBIX U
CIICOHMAJIBHBIX JUCHHUIIIINH,

IIpakTHueckue 3aHATHS,
WHUBUyalIbHAs padoTa 1Mo KapTouKam,
TEeCTUPOBAHUE, KOHTPOJIbHAS padoTa.

3HaHuA:

3HaYCHUE MaTEeMaTHKH B
1poheCCUOHAIBHOW JIESITEILHOCTH W TpHU
)CBOCHUH OCHOBHOH MPOQeCCHOHATHHON
HOpa30BaTEILHON MPOTPAMMBIL;

PaboTa no kapToukam, NpakTUYECKUE
3aHATHUS, TECTUPOBAHMUE.

)CHOBHBIC ~ MAaTEMaTUYECKHE  METOJbI
DEIICHMS] TPUKIIAIHBIX 3aJad B 00JiacTu
1podheCCUOHAIBHOU JIeSITEIbHOCTH;

IIpakTHueckune3ansaTus,
caMOoCTOsITeJIbHAs padoTa,
TECTUPOBAHUE,

DCHOBHBIC IIOHATUA CTCPCOMCTPHUU,

ITpakTnueckue 3aHsTusl,
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ICHCTBUA HaJ BEKTOPAMH B IIPOCTPAHCTBE,
3MJIbl MHOTOTPAaHHUKOB M TE€J BPALLECHUS,
1X 00bEMBI U IJIOLIAIN TOBEPXHOCTEH;

UHIWBHUIyaIbHAs paboTa 1o KapTodKam,
TECTUPOBAHUE, KOHTPOJIbHAS padoTa.

OCHOBHBIC TOHATHS M METOABI aJIreOphl 1
1ayaJ MaTeMaTUYECKOrO0 aHajInu3a, OCHOBBI
mbdepeHInaTbHOTO W HHTErPabHOTO
ICUMCIICHUS], OCHOBHBIE MOHSATHS
'TATUCTUKH, KOMOWHATOPUKH U TEOpUU
3CPOSITHOCTEH.

[IpakTrueckue 3aHATHS,
WHUBUyallbHAs padoTa 1Mo KapTouKam,
caMocCTosTeNbHas paboTa ¢
JIOTIOJIHUTEIIbHOU JINTEPATYPOU,
TECTUPOBAHUE, KOHTPOJIbHAsS padoTa.
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