MUHUCTEPCTBO OBPA3OBAHNS CTABPOITOJILCKOI'O KPAS
I'OCYJJAPCTBEHHOE BIO/DKETHOE ITPO®ECCUOHAJIBHOE
OBPA3OBATEJILHOE YUPEXXJIEHUE
«HE®TEKYMCKHWI PETUOHAJIBHBIN MMOJIMTEXHUYECKUN
KOJIJTE K>

I[HI}eKTop BIIOY HPIIK
.-" C | etes/0 ¢ Jlecusx H.B.
| “HPng, ~~31,08 2022 .

pe—

IMPOTPAMMA YYEBHOW JUCIHUATLIMHBI
OV/].08 MATEMATHKA

2022 r.



Pabouas mporpamma yueOHON aucuuiiinHbl « MaremaTuka» paspaboTaHa c
yuetom TpeOoBanuii ®PI'OC cpennero oOmiero oOpa3oBaHUSI U Ha OCHOBE
npuMepHOW  oOmeoOpa3oBaTenpHOM — mporpamMmbl  «Marematuka»y A
cnenquanbHocten CIIO:

21.02.02 bypenne HeTAHBIX U Fa30BbIX CKBAKUH

Opranuzarnus-pa3paboTIHK: I'BIIOY «Hedrexkymckuit pPEruOoHaTbHBII
MOJIUTEXHUYCCKUN KOJUTCIIK)

Pa3zpaboTuuk:

Denopuenko C.A.- npenogasareip Beiciierd kareropuu I’ bITIOY HPIIK

Paccmotpena u  omoOpeHa METOJUYECKUM  OOBEJUHEHUEM  II€1aroroB
MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX TUCIUIUINH
ITporokon 3aceqanus Ne 1 ot «30 » aBrycra 2022 T.



COJEPKAHME

. IACIIOPT IMTPOTPAMMBI YYEBHOM
JUCLUTIJIMHBI

. CTPYKTYPA ¥M COJEPKAHME YUYEBHOW
T CHUTIIAHBI

. YCJIOBUSA  PEAJIM3ALIMM YYEBHO
JACHUTIIAHBI

. KOHTPOJIb n OIIEHKA PE3YJbBTATOB
OCBOEHUSA YYEBHOM JUCHUTILIUHBI

CTp.
4

18

20



1. IACHIOPT NPOT'PAMMBI YUEBHOM JJUCHUTLJIUHBI
MaremaTuka
1.1. O6s1acTh NPUMEHEHHUs] IPOTPAMMbI
Pabouas mporpamma y4eOHOI NHUCUMIUIMHBI SIBISIETCS YacThIO MPOTPaMMBbI
MOJATOTOBKHM CHENUATIMCTOB CPEAHEro 3BeHa Mo cnenuaibHocTUCIIO:

21.02.02 Bbypenue HeTAHBIX M Ta30BbIX CKBAKHUH,

BXOASIIEH B COCTaB YKPYIHEHHOU IPyNITbl CIEHUATBHOCTEN
21.00.00 IIpuknaaHasi reoJiorusi, TOpPHOe /eJi0, HedTerasopoe [1ea0 U
reome3ms.

Pabouas ImporpamMmma yqe6H0ﬁ AUCHUIIIIMHBI MOXKCT OBITH HCITOJIB30BaHA
pernoaaBaTCIsIMAU CIIO HJI1 OCYHICCTBJIICHUA IMOATOTOBKH CIICHHUAJIIMCTOB CPCIHCTO
3BCHA TCXHHUYCCKOI'O HpO(i)I/IJ'IH.

1.2. MecTo y4eOHOM IMCUUILIMHBI B CTPYKTYPE 0CHOBHOIi NpodeccHOHATbHOM
o0pa3oBaTeIbHOM JUCHUIIMHBI - 00111€00pa30BaTEIbHbIA LUKIL.

1.3. eau u 3aga4u y4eOHOH AMCHMILIMHBI — TPe0OBaHUAL K pe3yJabTaTaM
OCBOCHMS YUeOHOI TUCIUIINHbI:

OcBoeHue cojiepKaHusi yueOHOM JUCIUIUIMHBI «MaTeMaTtrka» obecrieunBaeT
JTOCTUKEHUE CTYJEHTAMHU CJICTYIOIIUX PE3YIbTATOB:

* IUYHOCHIHbIX

—— c(hOpMHUPOBAHHOCTD MPEJICTABICHUN O MAaTEMAaTHKE KaK YHUBEPCATBHOM SI3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U IIPOIIECCOB, UACIX U METOAaX
MaTEMaTHKH;

—— IMOHMMaHKE 3HAYMMOCTH MaTEeMaTHUKH )1 HAyYHO-TEXHUUYECKOTo IIporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIECHUS K MaTEMAaTHKE KaK K YaCTH 00IIeueTI0BEYSCKOM
KYJIBTYpPBI Ye€pe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MaTEeMaTHUKH, SBOJIIOIICH
MaTEMaTHUYCCKHUX UCH;

—— pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKCHMS,
ANTOPUTMHYCCKOU KYJIbTYPbI, KPHTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOX0IUMOM
IS0y Ay el podeCCHOHATBHOM AESITEIIBHOCTH, IS TTPOIOJDKEHUS 00pa30BaHUs
nCcaMo0o0pa3oBaHUS;

—— OBJIQJICHUE MAaTEMaTHICCKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOIUMBIMH B T10-
BCEJTHEBHOM KU3HU, JJISI OCBOCHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX TUCIHUILIUH U
JTUCITUTUINH TPOo(eCCHOHATBHOTO HUKJIA, JIJIS TIOydeHHsI 00pa30oBaHus B 00J1aCTsX,
HEe TPeOYIONUX YrIIyOJICHHONW MaTeMaTUYECKON TTOITOTOBKH;

—— TOTOBHOCTbH M CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIC CaMOOOPa30BaHHIO,
Ha TMPOTSHKEHUU BCEH KU3HH; CO3HATEIIPHOE OTHOIIIEHNE K HETIPEPHIBHOMY
o0pa30BaHUIO, KaK yCIOBUIO YCIEUTHOM, MPOodeCcCHOHAIBHON 1 00IIECTBEHHON
JIeSITCILHOCTH,



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

—— FOTOBHOCTb K KOJUIEKTUBHON paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTenLHOM, 00IIECTBEHHO MOJIE3HOM, YIeOHO-NCCIEI0BATEILCKOM,
MPOEKTHOM UIPYTUX BUAAX ACSATEIbHOCTH;

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

* MemanpeomMemHuIx:

—— YMEHHE CaMOCTOSITEIbHO OMPEEIATh LEIH NeATeIbHOCTH U COCTABIISATD IJIaHbI
NEeSATEIbHOCTH; CAMOCTOSITEILHO OCYIIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIbHOCTH; UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JIJIs
JIOCTHKEHHUS

MOCTABJICHHBIX 1I€JIEH U pean3aluy TUIAHOB JIeATeNbHOCTH; BhiOUpaTh ul091
YCHEIIHBIECTPATET U B PA3JIMYHBIX CUTYAIUSX;

—— YMEHHE NPOAYKTUBHO OOIIATHCS U B3aUMOJEICTBOBATh BIIPOLIECCE
COBMECTHOMIESATEIbHOCTH, YUYUTHIBATh MO3UIUHU APYTUX YYACTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOH(IUKTHL;

—— BJIAJICHUE HaBbIKaMH MO3HABATEIBHOM, Y4eOHO-UCCIEA0BATEIBCKOMN U
IIPOEKTHOMIEATEILHOCTH, HABBIKAMU Pa3pelIeHus Mpo0ieM; ClIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY IIOUCKY METOJIOB PEILECHUS ITPAaKTUYECKUX 33]1a4,
IIPUMEHEHUIOPA3JINYHBIX METOI0B ITI03HAHMS;

—— FOTOBHOCTb U CLIOCOOHOCTB K CAaMOCTOSITENIbHOM, MH(POPMaIMOHHO-
II03HABATEJILHOMAEATENBHOCTH, BKIIFOYAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAaXUH(POPMAIH, KPUTUIECKH OLIEHUBATh U UHTEPIPETUPOBATH
uH(pOpMaIMIO, TOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

—— BJIAJICHUE A3BIKOBBIMM CPEICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO HM3J1aratb
CBOIO TOUKY 3pEHHSI, UCTIOIb30BATh aJIEKBAaTHBIE S3bIKOBBIE CPECTBA;

—— BJIaJICHUE HaBbIKAMM MO3HABATEIbHOUN pedeKcHH Kak OCO3HAHUS
COBEPILIAEMBIXIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHMI, FPAHUIICBOETO 3HAHUS U HE3HAHUS, HOBBIX MTO3HABATENbHBIX 3a/1a4 U
CPEIICTB JJIsl UXIOCTHKECHHS;

—— LIEJIEYCTPEMIICHHOCTh B TOMCKAX M MPUHATUH PELICHUI, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN; CIOCOOHOCTh
BOCIPUHUMATh KPacoTy U TApMOHHIO MUPA;

* NpeOMemHubIX.

—— c(hopMHpPOBAaHHOCTH MPECTABICHUN O MaTEMaTHKE KaK YaCTH MHUPOBOMU
KYJIbTYPbIM MECTE€ MAaTEMATHUKU B COBPEMEHHOW IUBUIIM3AIIH, CITIOCO0aX
ONMCAHMS SIBJICHUIUPEAIBHOIO MUPA HA MATEMATUYECKOM SI3bIKE;

—— c(hopMHPOBAaHHOCTH MPEACTABICHUNA O MATEMAaTUYECKUX MOHITHIX KaK
BOKHEUIINX MaTEeMaTHUYECKUX MOJENSIX, TO3BOJISIONIMX OMUCHIBATh U U3YyYaTh
Pa3HBICTIPOLIECCHI U SIBJICHUS; IOHUMaHNE BO3MOKHOCTH aKCHOMATUYECKOTO
MOCTPOEHUSMATEMATUYECKUX TEOPHUIA;

—— BJIaJICHUE METOAAaMU J1I0KAa3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
MPUMEHSTh, TPOBOJUTH J0KA3aTEIbHbIE PACCYKICHUS B XOJ€ pEeLICHUs 3a/1ay;



—— BJIAJICHAE CTAaHJAPTHBIMU [IPUEMAMU PELICHUS PAlMOHAIBHBIX U
VPpaLMOHAIbHBIX,I0KA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UXCUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX POrpamMM, B
TOM YHUCJIE JJIsI IOUCKA IyTU PELIEHNS U WIUTIOCTPALIMH PEIICHUS 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 ITOHATHSAMM O IUIOCKUX U POCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

---c()OPMUPOBAHHOCTb YMEHUS PaClO3HaBaTh FT€OMETPUUECKUE PUTYpPHI HA
4epTekax, MOJAEISIX U B PEAIbHOM MUpPE; IPUMEHEHNE U3YYCHHBIX CBOMCTB
reoMeTpUYECKUX QUryp U GopMyJl AJisl PELICHUATEOMETPUUECKUX 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 JJIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHNNA HAXOIUTD 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. PekoMeHyeMoe KOJIMYECTBO YaCOB HA OCBOCHHE Y4eOHOH TUCUMILIUHBI:

MaKCUMaJlbHOW yueOHOM Harpy3ku oOydaromerocss 351 yac, B TOM 4yucIie:
00s13aTeTbHON ayTMTOPHOU yueOHOI Harpy3ku obydaromerocs 234 vaca;
caMOCTOSITeIbHOM paboThl oOyyatomierocs 117 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

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 cienmansHocteit CI10.
Pa3pgean 1. 38+13=51
Auaredpa
Tema 1.1. Llenbie u panmonanbHbie yncia. [efictBurensubie uncina. [Ipubnuxennbie 10 1
Pa3BUTIE TOHSTHS O THCIIC BbIuncienus. KoMriekcHsie yncna.
IIpaxmuueckoe 3ansamue Ne 1 "
Apugpmemuuecxue deticmsusi HAO YUCIAMU, HAXOHCOEHUE NPUOTUNHCEHHBIX
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. [lecITUIHBIC 1
HaTypaibHbIe JIorapudmel. [IpaBuia netictuii ¢ morapudmamu. [lepexon K HOBOMY
OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredpandeckux BbipaxeHuii. [I[peoOpazoBanme pannoHaIbHbIX,
HpPalNOHAIBHBIX, CTEIICHHBIX, IIOKA3aTEIBHBIX 1 JIOTAPU(PMHUICCKUX BBHIPAKCHUH.

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 Nel no meme «Kopnu, cmenenu, 1ozapugpmoly.

28

BueayautopHas camocmoamenvuas paboma

Pemenue ypaBHeHui (MHAUBHUYaJIbHOE 3a/1aHUE)

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

Hccnenosarensckas padota «J{BonyHble gorapudmbi»

«HcTopust BOBHUKHOBEHHUS Jorapudmay» pedepar

Paznea 2:
I'eomerpusn

62+34=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».
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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.

32+20=52

12




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
8bIPANCEHUU, UCNONB3YS 3ABUCUMOCTIL MENHCOY HUMUY

Ilpaxmuueckas paboma Ne23 " [Ipeobpazosanue mpucoHOMempuyecKux
sbipaxcenuul”

dlpaxmuueckas paboma Ne24«Pewenue npocmetiuiux mpuecoHOMempuieckux
VPABHEHUU»

Ilpaxmuueckas paboma Ne 25«Pewenue mpuconomempuyeckux ypaeHeHutl,
CBOOAWUXCA K KBAOPAMHBIM U JTUHEUHIM 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

18+6=24

13




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 epaghurxogy.

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

38+18=56

14




Tema 5.1. Havana
MAaTEMATUUYECKOT0 aHaJIN3a.

IocaenoBareanHocTi. Crioco0b! 3a0aHU U CBOMCTBA YUCIIOBBIX ITOCIIEAOBATEIBHOCTEMN.
THousimue o npedene nocnedosamenvrocmu. Cyuwecmeosarue npeoeia 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 HAXOXKACHUS HAMITYUIIIEro PeICHUs B IPUKIAIHBIX 3aaqax. 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)

[Tpumenenue npoun3BogHOM 1715t uccienoBanus pyakuuu (MuauBuayansHoe
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 HHTeTpaa Uil 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:

20+10=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 1

BHeaynuTopHasi caMocTosiTeIbHasi padoTa

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

10

Pasznen 7:
KomOunaropuka, craTucTka
U TeOpus BEPOSITHOCTEH

24+16=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 1

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 (Y3HABAHUE PaHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

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

3. — MPOAYKTUBHBIN (IIJITAHUPOBAHUE M CAMOCTOSITEILHOE BBHITTOJTHEHHE JIEATEILHOCTH, PEIICHUE TPOOIEMHBIX 3a71a4)

17




3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCIUILIUHBI

3.1 TpeGoBaHMsA K MUHMMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanus yqeOHOM TUCHUIUIMHBI TpeOyeT HaMn4us yueOHOro kabuHera
MaTEeMaTHKH.
KommekT yueOHo Mebenu: pabodyee MECTo MpernoiaBaTelis, yYeHUUECKUe CTOJIbI —
15 wt., crynbsa — 30 wT., yaeOHas A0cKa, mKad KHUKHBINA — 2 IIT.
Texunueckue cpeacta o0yuyenus: komnbioTep Celeron 2.4 Ghz/4gb/300 GB/-1 mit.
VY4eOHo-HarmsiiHble  cTeHabl: «Tabmuma npou3BOgHBIX»;«CXeMa HCCIeT0BaHUsS
¢yHkmity; «CreneHn U KOpHU U CBOMCTBay;«Tabmuna wuHTErpasnoBy»;«Temna
BpaieHus»;«KBagpaTtHoe ypaBHeHHE»;«POPMYIIbl COKPAILIECHHOTO YMHOKEHUSAY;
«@opMyiibl  TpuroHoMerpuw». KoMmmiekT y4eOHO-METOAMYECKHX MaTepHalloB,
yuyeOHasi JIMTepaTypa, pa3laTOuHbIl Marepual, HarsiiHble MocoOus (Mozeny,
KOMIUIEKTbl Y4€OHbIX TaOMuI] IO BCeMy Kypcy AucCUMIUIMHBL, HarmsaHo-
MH(POPMaIIMOHHBIE MATEPUAIIbL: IPE3EHTALIUH, BUIEO(PUIbMBI.
[Mporpammuoe obecnieuenue: OC Windows, nporpammer makera Microsoft Office.
Peunpkynstop 6akrepuuaHbIi Juisl o0e33apakuBaHus Bo3ayxa — | mr.,

3.2 UudopmanmoHHoe odecnevyeHue 00ydeHus
Ilepeyens pekomeHnayeMbIX y4eOHbIX H3AaHui, UHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OCHOBHBIC HCTOYHHUKH:

1hawmarxoe M.HM. Matematuka: y4eOHUK JUIS CTyI. YUIPESXKICHHUN cpea.npod.
oOpazoBanus. — M.: U3narenbckuii ieHTp «Akanemus», 2021. — 256 c.
2.bawmarxos M.M. Matemarnka. 3agauyHuk: y4e0.mocodue sl CTyA. YUpeKISHUM
cpen. nmpod. odpazoBanus. — M., 2018.

3. Konmoropos A.H. A6pamo A.M., yauuneia FO.I1. u np. Anre6Gpa u Hayana
MareMatnyeckoro ananusa. 10-11 kiacchl yuyeOHUK aiig 0011eo0pa3zoBaTEIbHBIX
yupexaeHuil: 06a3oBblii ypoBeHb — M.: IlpocBemenne, 2017. (KOMIUIEKT ¢
AIIEKTPOHHBIM NPUIIOKEHHEM). = 384 c.

4 IloropenoB A.B. T'eomerpusi. 10-11 xnaccer: yue0. Ilocobue: 6a30BbI U
npoduiibHbIN ypoBHHU U3a. — M.: IIpocBemenue, 2019 =176 c.

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

6. Mopnkosuu A. I'. AnreOpa u Hauana MmaTeMaTudeckoro anainmza. 10-11 k.
VY4eOHUK 1 3aJadHUK TSI YIaIuXcs 0011e00pa3oBaTeIbHBIX YUPESKICHUN. - M.
Mmuemo3suna, 2019.

JIonoJIHUTEIbHbIE HCTOYHHKH:
1. H.B. boromornos, I[lpaktrueckue 3aHaTUs 10 MaTeMaTHKe, yueOHOe mocooue

JUTSL CpeTHUX Mpo(hecCHOHANBHBIX YUeOHBIX 3aBefeHnil — M.: Boiciias mikona,
2018. -495 c.
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2. Conoseituuk WM.JI., JIucuukun B.T. COopHUK 33724 IO MaTeMaTUKE C
pemeHusamu it TexHukyMoB — M.: OO0 «M3natensckuit nom «OHUKC 21 Bex»:
00O «M3natenscTBO «Mup u oopazoBanuey, 2017. — 464 c.

3.bawmaxos M.M. Matematnka. COOpHUK 3a7ad MpOQPHIbHON HANpaBIEHHOCTH:
y4ae0.1mocodue I CTyA. yapexaeHui 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_Iss0&feature=channel (IToustre
OTIpeIeTICHHOTO UHTErpaa)

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

http://www. methmath.chat.ru (meroauka nmpemnogaBaHuss MATEMATHKH )
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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 U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

JACTOUTIIAHBI

KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOSHUS YIEOHON NUCHIHUIIIMHBI OCYIIECTBIISETCS
IIPENOAABATENIEM B INPOLECCE NPOBEACHUSA NMPAKTUYECKUX 3aHATUN, KOHTPOJIBHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBINOJHEHHUS OOYYAIOIIMMUCS HHIWBHUIYaTbHBIX

3aJIaHAN.

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE  yYMeHHMSl, YCBOEHHbIE
3HAHUA)

@®opMbl M MeTOAbI KOHTPOJS H
OIIEeHKHU Pe3yJIbTAaTOB 00y4YeHusl

Ymenus:

UCCIIEIOBATh dJIeMEHTapHble QYHKIUU U
pemars  MNpOCTEHMIIME  IPHUKIAJHBIC
3a/1a4y;

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

Pemats MJIAHUMETPUYECKHUE u
IPOCTENIINE CTEPEOMETPUUECKHUE 3a0aUN
Ha Hax0XXJICHUE r€OMETPUYECKHUX
BEJIMYMH; PAcllO3HABaTh HA 4YEpPTEkKaX M
MOJIENIIX  MPOCTPAHCTBEHHbIE  (DOPMBI;
COOTHOCUTH TPEXMEpPHbIE OOBEKTHI C UX
OMMUCAHUSIMU, U300paKECHUIMM;

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

Uccnenosath (MoenupoBaTh)
HECJIO)KHBIE TIPAKTHYECKHE CUTyallud Ha
OCHOBE HM3YYEHHBIX (DOpPMYT M CBOWCTB
buryp u Te;

[IpakTueckue 3aHATHS,
WHIUBUyalIbHAsI paboTa MO KapTOYKaM,
TECTUPOBAHUE, KOHTPOJIbHAs padoTa

CTpOUThL MW HCCICOOBATH HpOCTefIHIHe
MAaTCMATUYCCKUC MOJICIIN IIPH PCHICHUU
IMPUKIaJHbIX 3aa4, 3a1a4 U3 CMCKHBIX U
CIICOHMAJIBHBIX JUCHHUIIIINH,

IIpakTHueckue 3aHATHS,
WHJUBUTyallbHAsi paboTa 1Mo KapTouKam,
TECTUPOBAHUE, KOHTPOJIbHAS padoTa.

3HaHuA:

3HaYCHUE MaTeMaTHKH B
1poheCCUOHAIBHOW JIESITEILHOCTH W TpHU
)CBOCHUH OCHOBHOH MPOQeCCHOHATHHON
DOpa30BaATEILHON MPOrPAMMBI;

PaboTa no kapToukam, NpakTUYECKUE
3aHATHUS, TECTUPOBAHMUE.

DCHOBHBIC =~ MAaT€MaTH4YECKHE  METOJIbI
DCIICHUS TMPUKIAAHBIX 3aJad B 00JacTu
PO eCCHOHAIBHOM JICITCIIBHOCTH;

IIpakTHueckune3ansaTus,
caMOoCTOsITeJIbHAs padoTa,
TECTHPOBAHMUE,

DCHOBHBIE MTOHATHUS CTEPEOMETPUH,
ICMCTBUS HaJl BEKTOPAMH B MIPOCTPAHCTBE,

[IpaxkTrueckue 3ausTus,
WHJMBUAYaJIbHAs paboTa 1o KapToyKam,
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3UJIbl MHOTOTPaHHUKOB M TE€Jl BpALICHUS,
1X 00bEMBI U IJIOLIAIN TOBEPXHOCTEH;

TEeCTUPOBAHUE, KOHTPOJIbHAS padoTa.

OCHOBHBIC TOHATHS M METOIBI aJIreOphl 1
1ayaj MaTeMaTH4YECKOr0 aHajIu3a, OCHOBBI
mbdepeHInanTbHOTO0 W MHTErPabHOTO
ICUMCIICHUS], OCHOBHBIE HOHSATHS
'TATUCTUKH, KOMOWHATOPUKH W TEOpUHU
3CPOSITHOCTEH.

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