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1. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JJUCIUTLJINHBI

OY.10 MATEMATHUKA

1.1 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMal
Juctummaa OY/[.10 Matemaruka BXOAUT B 00111€00pa30BaTeNbHbIA y4eOHBINA ITHKII
[TITKPC kak obmiast yueOHast AuciuIuinHa (mpoduibHas).

1.2 Ilesap 1 niIaHUpPYyeMble Pe3yJIbTaThl 0CBOCHUS M CIUIJIMHbI:

CopepxaHue IporpaMMbl HaIPaBJIEHO Ha TOCTHKEHUE CIEAYIOLUX LIeeH:

— ofecniedeHue cHOpMUPOBAHHOCTH MPEACTABICHUM O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMATUKH;

— obecneueHne chOpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U MaTeMaTH-
YECKOI'0 MBIIUICHHUS;

— o0ecrnieueHue chOpMHUPOBAHHOCTU YMEHUN NMPUMEHSTH MOTyYEHHbIE 3HAHUS TpU
pEeLIEHUH Pa3INYHbIX 33/a4;

— obecneueHne cOpMHUPOBAHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK 4acTh 00-
LIEYETIOBEYECKON KYJbTYpbl, YHUBEPCAIBHOM S3bIKE HAyKH, IO3BOJISAIOIIEM OIMCHIBATH M
U3y4aTh peajIbHbIE IIPOLIECCH] U SBICHUS.

OcBoeHue coaepkanus yaeOHON TUCIUIIIMHBI «Maremarnka» o0ecreunBaeT A0CTH-
KEHHE 00yJarOIUMHUCS CIETYIOIUX PE3yIbTaTOB!

JUYHOCHBIX.

- c(hOpPMUPOBAHHOCTH MPEJCTABICHUN 0 MATEMATHKE KaK YHUBEPCATILHOM SI3BIKE
HAyKH, CPEICTBE MOJICTTUPOBAHUS SIBIICHUN U MIPOLIECCOB, UAEAX U METOJIaX MAaTEMATUKH;

- [TIOHUMAaHHE 3HAYMMOCTH MAaTE€MATHKHU JUIsl HAYYHO-TEXHUYECKOIO Iporpecca,
c(OpMHUPOBAHHOCTh OTHOLIEHHUS] K MaTeMaTHKe KaK K 4acTU OOIIeYeNIOBEYECKOW KYIbTYpPbI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMATUKH, IBOIIOLIMEN MaTEMaTUYECKUX UIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHHUs, ajro-
PUTMHUYECKON KYIbTYpPbI, KPMTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOIUMOM JiIsl OymyIiei
npodecCHOHATIBLHOM IeATeNbHOCTH, VI POIOJDKEHUST 00pa30BaHMs U cCaMOOOpa3OBaHMS;

- OBJIaJICHHE MAaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMU B TO-
BCEJTHEBHOW JKM3HM, JUJII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX NHUCLUMIUIMH U JUCLU-
IUTMH NTPO(ECCHOHAIBHOTO IMKIIA, JUIS TOIy4YeHHs] 00pa30BaHUs B 00JIACTSIX, HE TPEOYIOLINX
yTIyOJICHHON MaTeMaTH4eCKOW MOATOTOBKH,

- TOTOBHOCTh U CIIOCOOHOCTHh K OOPa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha NPOTSDKEHUH BCEH JKM3HU; CO3HATEIbHOE OTHOLICHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOM JIeATEILHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAaMOCTOSITENIbHOW TBOPYECKOM U OTBETCTBEHHOM
NESTEILHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM padoTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00-
pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, yd4eOHO-UCCIe0BATENBCKOM, MPOSKTHOM U APYTUX
BHJIaxX JAESITENbHOCTH;

- OTHOIICHHUE K MPO(PECCHOHATBHOM JeSITEIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pELIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX TPOOIIEM;
MemanpeoMemHublX:

- YMEHHE CaMOCTOSATEIBHO ONPEAEIATh LENN JEITENbHOCTH U COCTABIIATH IIAHBI
JEATEIIbHOCTH; CAMOCTOATEIBHO OCYLIECTBIISATH, KOHTPOJIMPOBATb M KOPPEKTHPOBATh -
TEJIBbHOCTB; UCITOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TOCTABICHHBIX LIEJIEH 1
peau3anyy IIaHOB JACSITeTbHOCTH; BEIOUPATh YCTCIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIlH-
AX;



— YMEHHE TPOAYKTUBHO OOIIATHCS M B3aWMOJICHICTBOBATh B MPOILIECCE COBMECT-
HOU NIESITEbHOCTH, YYUTHIBATH IMO3UIMH JIPYTUX YYAaCTHUKOB JIESITEIBHOCTH, 3((HEKTUBHO
paspeuatb KOH(QIJIUKTHI,

- BJIaJICHHE HaBBIKAMU MMO3HABATEIHHON, YUCOHO-UCCIIEIOBATEILCKOM U MPOCKT-
HOUW JICATEIIFHOCTH, HABBIKAMH pa3peIIeHus MpooOJieM; CTOCOOHOCTh M TOTOBHOCTH K CaMo-
CTOSITEILHOMY TIOMCKY METO/IOB PELICHMs MPAKTHUYECKUX 33a/ad, MPUMEHEHUIO Pa3JInYHbIX
METO/IOB TIO3HAHUS;

- TOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSITETIbHOH  MH(OPMAIIMOHHO-
MIO3HABATENBbHOM JEATEIbHOCTH, BKJIIOUAsi YMEHHE OPHUEHTUPOBATHCS B PA3UYHBIX HCTOYHH-
Kax MHQOPMAIIUU, KPUTUIECKU OIICHUBATh U WHTEPIPETHUPOBATH HHDOPMAIIHIO, TTOTyIaeMYIO
U3 PA3TUYHBIX HCTOUHUKOB;

- BJIaJICHHE S3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh
CBOIO TOUKY 3pEHUS, UCIIOIH30BATh a/ICKBATHBIC SI3BIKOBBIC CPEIICTBA;

— BJIaJIcHHE HAaBBIKAMH IO3HABATEIbHON pedeKCUM KaK OCO3HAHMS COBEpIIac-
MBIX JIEHCTBHI M MBICIUTENBHBIX MPOILECCOB, UX PE3yAbTaTOB M OCHOBAHUI, IPAaHHI] CBOETO
3HaHWS W HE3HAHMS, HOBBIX TTO3HABATEIILHBIX 3/1a4 U CPEJICTB ISl KX JTOCTHIKCHHS,

- LEJICYCTPEMIICHHOCTD B TIOUCKAX M MPUHATUU PELICHHUH, COOOpa3UTENbHOCTh U
UHTYHUIMS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX IPEICTABICHUH; CHOCOOHOCTH BOCHPUHUMATH
KpacoTy ¥ TApMOHHUIO MUPA;

NPeoOMemHbIX.

- c(OPMHPOBAHHOCTH TPEICTABICHUI O MaTeMaTHKE KaK 4aCTH MHUPOBOW KYJIb-
TYpBl 1 MECT€ MaTeMaTHKH B COBPEMEHHOI LMBMIIM3ALINH, CIIOCO0AX OMUCAHMS SBJICHUN pe-
QIBHOTO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

- c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MAaTEMaTHMYECKHX MOHATUSAX KaK BaXK-
HEHIINX MaTeMaTUYeCKHX MOJENSIX, MO3BOJISIONIMX ONMUCHIBATH U U3y4YaTh pa3HbIe MPOLECCHI
U SIBJICHUST; TOHUMaHHE BO3MOXKHOCTH aKCHOMAaTHUECKOTO IMMOCTPOCHUSI MATEMaTHUECKUX TEO-
puii;

- BJIaJICHHE METO/aMH JIOKA3aTeIbCTB M AITOPHUTMOB PEUICHUS, YMCHUE UX TIPH-
MEHSITh, IPOBOJUTH JOKa3aTEIbHbBIC PACCYKIACHUS B XO/I€ PEIICHUS 3a/1ay;

- BJaJICHUE CTAaHAAPTHBIMU TNPHEMaMHU DPEUICHUS PalMOHAIBHBIX M HMPPALUO-
HAJIbHBIX, TTOKA3aTENIbHBIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPaBEHCTB, UX
CHCTEM; HCIIOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE TS TIOUCKA MTyTH
peLIeHHs U WILTIOCTPAIMK PELICHNUs ypaBHEHUI U HEPABEHCTB;

- Cc(OPMHPOBAHHOCTH TPEJICTABICHUH 00 OCHOBHBIX MOHSTHSIX MAaTeMaTHYECKO-
r0 aHaJIHM3a U WX CBOWCTBAX, BJIQJICHUE YMECHHUEM XapaKTEpHU30BaTh MOBEICHUE YHKINH, UC-
N0JIb30BaHKE TIOTYYEHHBIX 3HAHUHN JIJIS1 OMMCAHUS M aHAJIN3a PEeaTbHbBIX 3aBUCUMOCTEH;

- BJIaJICHHEC OCHOBHBIMH TMOHATHSMHU O TUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMET-
pudeckux (Urypax, UX OCHOBHBIX CBOMCTBax; c(hOpMHUPOBAHHOCTh YMEHHUs pPacIO3HaBaTh
reoMeTpuueckue (GpUrypsl Ha yepTrexax, MOJENIX U B pealbHOM MHpE; IPUMEHEHHE U3y4yeH-
HBIX CBOWMCTB T€OMETPHUYECKUX GUTYp H (HOPMYI U PEUICHUS TeOMETPHUYECKHX 3a/1a4 U 3a-
Jlau C MPaKTHYECKUM COJIEP>KaHHEM;

- c(OPMHPOBAHHOCTH MPEACTABICHUN O MPOIECCcax M SIBICHHUIX, MMCIOIINX Be-
POSITHOCTHBI XapaKTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE, OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHON TEOPUH BEPOATHOCTEH; YMEHUN HAaXOAUTh M OILICHUBATH BEPOSITHO-
CTH HACTYIUICHUS] COOBITHI B MPOCTEHIINX MPAKTHYECKUX CUTYAIMSIX M OCHOBHBIC XapaKTe-
PUCTHKH CITy4aifHBIX BEJIHYUH;

- BJIaJICHHE HABBIKAMH UCIIOJIB30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM TpU
peIIeHUH 3a/1a4.

B pesynbpTaTe ocBOeHHS Y4eOHOW MUCIUIUIMHBI OO YJAIOIINIICS JOIKEH YMETh!



Auredpa

- BBINOJIHATE apU(PMETUYECKHUE IEHCTBUSI, COUYETasi YCTHBIE U MUCbMEHHBIE IIPU-
€Mbl, TIPUMEHEHNE BBIUYUCIUTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAYCHUS KOPHS HATypalbHOU
CTEIEHH, CTENIEHH C PAllMOHAIIBHBIM [TOKa3aTelieM, Jorapugdma, UCIob3ysl IpU He0OXOAUMO-
CTH BBIYUCIUTENbHBIC YCTPOUCTBA; MOJIB30BaThCs OLEHKOW M MPUKUIKOW MPU MPAKTHYECKUX
pacuerax;

- MPOBOJUTH MO M3BECTHHIM (opMysaM M IpaBuUiaM IpeoOpa3oBaHUs OyKBEH-
HBIX BBIPAKCHHMH, BKIIOYAIOUINX CTENEHH, paJuKajbl, JOorapu(Mbel U TPUTOHOMETPUUYECKHE
byHKINH,

- BBIYUCIIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXECHUMU, OCYLIECTBIISS HE-
00X0TMMBIE TTOJICTAHOBKHU U TIPe0Opa30BaHUS;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON J1€ATENbHO-
CTH U TIOBCEHEBHOM XKU3HM IS

- NPAaKTUYECKHX pacueToB Mo (opmynam, BKIOYas (OpMyJbl, ColepKaliue
CTETICHH, PaIHMKaJIbl, JOrapu(Mbl U TPUTOHOMETPHUECKUE (QYHKIIMU, UCTIOIB3Ys MPH HEOOXO-
JUMOCTH CIIPaBOYHBIE MaTepHaJIbl U MPOCTEHINE BBIYUCIUTENbHbBIE YCTPONUCTBA.

DOyHKUUM U rpapuku

- OIpeNeNIATh 3Ha4eHHe (QYHKLIMU O 3HAYEHMIO apryMeHTa IpU Pa3IUdHBIX
croco0ax 3amanus yHKINY;

- CTPOUTH TPaPUKH U3YYEHHBIX (PYHKIIHUI;

- OIUCBIBATh O TpaUKy MOBEIEHHE M CBOMCTBA (YHKLMH, HAXOAUTH IO Ipa-
¢buKy GyHKIIMU HauOOJBIITHNE U HAUMEHBIIINE 3HAYCHNS,

- pelarb ypaBHEHMs, IPOCTEHIINE CUCTEMBl YPABHEHUM, UCIIOJb3Ysl CBOMCTBA
byHKIUH 1 UX TpaduKy;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON J1E€ATENbHO-
CTH U TIOBCEHEBHOM XKU3HM IS

- OIMCAHMSI C TIOMOIIbI0 (PYHKIMN Pa3TUYHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS
uX rpadUuecKu, UHTEPIPETAMH IPapUKOB.

Hayana maTeMaTH4eCKOro aHAJIN3a

- BBIUUCIIATh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIUH, MCIIONB3Ys CIIPaBOYHBIC
MaTepHabl;

- UCCIIeIOBaTh B MPOCTEHIINX Cay4asx (PYHKIMHM HAa MOHOTOHHOCTb, HaXOAWUTh
HauOOJIbIINE U HAUMEHbIINE 3HaUeHUs! QYHKIMUH, CTPOUTH IPa)KU MHOTOUIEHOB C UCIOJb-
30BaHMEM ammapaTa MaTeMaTHUYECKOro aHAIIN3a;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON J1€ATENIbHO-
CTH U TOBCEJHEBHOW JKM3HU JUIApPEIICHHS MPUKIAJHBIX 337134, B TOM YHCJE COLUAIbHO-
9KOHOMHUYECKUX U (PU3NYECKUX, Ha HAHMOOJbIINE U HAUMEHbIINE 3HAUCHUS, HA HaXOXIECHUE
CKOpPOCTHU M YCKOPEHHSI.

YpaBHeHUs1 1 HEPABEHCTBA

- pemaTh palnuoHaJbHbIC, MOKa3aTeNbHbIE M JOTapU(pMHUUYECKHE YpaBHEHHS WU
HEPaBEHCTBA;

- COCTABJISATh YPABHEHUS 110 YCIOBUIO 33/1a4H;

- UCIOJIb30BATh JUIsl MPUOIMKEHHOTO PEUIEHUs YPaBHEHUN U HEPABEHCTB I'pa-
buyeckuii METOI;

- n300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUM MPOCTEHUIINX
YPaBHEHUU U UX CUCTEM;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHMSI B IPAKTUUECKON 1A TENbHO-
CTHM M TIOBCEJHEBHOM >KHU3HHU JUIANIOCTPOEHUS U UCCIIEI0BaHMs MPOCTEHIINX MaTeMaTHYECKHX
MOJEIICH.


http://www.zakonprost.ru/content/base/part/670837
http://www.zakonprost.ru/content/base/part/670842
http://www.zakonprost.ru/content/base/part/670847
http://www.zakonprost.ru/content/base/part/670851

DJieMeHThbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPHUH BEPOSITHOCTEH

- pemiars npocreiire KOMOMHATOPHBIE 3a7auu METOJIOM Iepebopa, a TakkKe C
HCIIOJIb30BAaHNEM M3BECTHBIX (HOPMYIL;

- BBIUUCIISATH B MPOCTEUIINX CIIydasix BEPOATHOCTH COOBITUI Ha OCHOBE MOJICUE-
Ta YKCIIa UCXOJI0B;

— WCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMECHHS B TIPAKTHUECKOMN e TEIbHO-
CTH U TIOBCEHEBHOM XM3HU J[IsIaHANIN3a PEAbHBIX YUCIIOBBIX JaHHBIX, IPEJICTABICHHBIX B
BUJIE IMarpaMM, rpauKoB; aHaIM3a UH(POPMALIMK CTATUCTHUECKOTO XapaKkTepa.

I'eomerpus

- pacrno3HaBaTh Ha YepTeKax U MOJENSIX MPOCTPaHCTBEHHBbIE (OPMBI; COOTHO-
CUTh TPEXMEpPHbIE OOBEKTHI C UX OMUCAHUSMU, U300PAKEHUIMU;

— OIMHCHIBATH B3aUMHOE PACTIONIOKEHUE TPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

— aHAJIM3UPOBATh B MPOCTEHIINX CIIydasx B3aWMHOE PACIIONOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

- n300pakaTh OCHOBHbIE MHOTOTPAHHHUKH U KPYTJIble TeJa; BHIMOIHITH YEPTEKU
0 YCIIOBUSIM 3a]1a4;

- pemars IJIaHUMETPUYECKHEe M MPOCTEHIINE CTepEOMETPUYECKHE 3aJayd Ha
HaXO0JXK/IEHWE TEOMETPUUYECKUX BEJTMYUH (IJIMH, YTJIOB, IJIOIIA e, 00bEMOB);

— WCIOJIb30BaTh MPHU PEIICHUU CTEPEOMETPHUYECKHUX 3a/1ay TUIAaHUMETPUYCCKHE
(baKThl U METOIBI,

- MIPOBOAUTD TOKA3aTEIbHbBIE PACCYKICHHS B XO/€ PEILICHUs 3a]aY;

- MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHHS B IPAKTHUUECKOHN e TeIbHO-
CTH U MOBCEAHEBHOMN KU3HU JJIS UCCIIEOBaHUS (MOIETUPOBAHUS) HECTOKHBIX MTPAKTUUECKUX
CUTYallMii Ha OCHOBE M3y4YEHHBIX (POPMYI U CBOUCTB (UTYP;

- BBIUHCIICHUSI O0BEMOB M IUIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeEI
IPU PEUICHUH MPAaKTUYECKUX 3a]a4, UCIIONIb3Yys MPU HEOOXOIUMOCTH CIPAaBOYHUKH U BBIUHC-
JIUTEJIbHBIE YCTPOUCTBA.

B  pesynprate oOCBOGHHMS ~ y4eOHOW  JUCHUIUIMHBI  OOYYalOUIUUCA  JOJDKEH
3HATH/MIOHMMATD!

- 3HAUEHHE MaTeMaTU4YEeCKOW HAyKW JUIsl pEelICHUS 3a]lad, BOSHUKAIOUIUX B TEOPUH U
MPAKTUKE; ITUPOTY U B TO K€ BPEeMsi OTPAaHUYCHHOCTHh MPUMEHEHUS MAaTEMATHUYECKUX METO-
JIOB K aHAJIU3Y U UCCJIEI0BAaHUIO MTPOLIECCOB U SBJICHUH B PUPOJIE U OOILIECTBE;

- 3HAQUYCHHUE MPAKTUKU U BOMPOCOB, BOSHHUKAIOIINX B CAMOW MareMaTuke Juisi GopMu-
pOBaHMS U PA3BUTHUS MaTeMaTHUYECKOW HAyKH; UCTOPUIO Pa3BUTHUS MOHATHUS YMCIA, CO3AaHUS
MaTEeMaTHYECKOTO aHalIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHHUBEpCAJbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKHX pAacCyXIEHUH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YETOBEYESCKOU JIEATEIBHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3Iu4HbIX MTPOLIECCOB OKPYIKAIOIIEr0 MUPA.


http://www.zakonprost.ru/content/base/part/670854
http://www.zakonprost.ru/content/base/part/670857

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl 376
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHNe 176
MPAKTUYECKHE 3aHATHUS 200
IIpome:xxyTouHasi arrectanusi B gopMme oughghepenyuposannozo sauema— 2
cemecmp, sk3amena — 3, 4 cemecmpe




2.2. TemaTnueckuii I1aH u copepxkanne yueOHou gucuuminael OY/1.10 MATEMATHKA

HaumenoBanue pa3- | CoaepxxaHue y4eOHOIo MaTepuaJia, IPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAsA padoTa odyuaromux- | O0bem
JAeJI0B M TeM csl 4yacoB
1 2 3
BBenenne Martemaruka B HayKe, TEXHUKE, JKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJIOTUSIX U MPAKTUYECKON eATeIbHO- 5
cru. llenu u 3agaun u3ydeHus matreMaTuku npu ocsoeHun npodeccuit CI10 u cnenmansrocreit CIIO.
Pa3nen 1. Anrebopa 46
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa
Pa3ButHne mousiTusi o | 1 I{enbie U pallOHAJIBHBIC YHCIIA.
qucJe. 2 | JleficTBUTENbHBIC YHCIIA. 6
3 | llpuOnwxeHHbIC BHIYHCICHUSI.
4 | KommuiekcHble yncha.
IIpakTHyeckue 3aHATHA 6
1 Apudmerndeckue ASHCTBUS HAJl YHCIIAMH. 2
2 | HaxoxxneHnue mpuOIMKEHHBIX 3HAYCHUI BEMYHMH U MOTPEITHOCTEH BBIYHMCICHUS (a0OCOTIOTHOM U OT- 2
HOCHUTEJIHHOM )
3 | CpaBHEHHE YHCIIOBBIX BBIPAKEHUM. 2
Tema 1.2. Coaeprxanue yueOHOro MaTepuaa
KopHuu, crenenn u jo- | 1 | Kopau HaTypanbHOM CTETICHW W3 YKCIIa U UX CBOMCTRBA.
rapu¢mel. 2 Crenenu ¢ pallMOHAJIbHBIMH MOKA3aTENsIMU, UX CBOMCTBA.
3 CreneHu ¢ ASUCTBUTEILHBIMHI ITOKA3aTEIIMU, MX CBOHCTBA.
4 | Jlorapugwm. Jlorapudm uucna. 14
5 | OcHOBHOE JOoTrapuhMHUIECKOE TOXKIECCTBO.
6 | Hecatuunsie u HaTypainbHble Jorapudmel. [IpaBuna neiictBus c norapudmamu. [lepexom Kk HOBOMY
OCHOBAHHUIO.
7 | [IpeobpazoBanue anredOpanveckux BoIpakeHHi. [IpeoOpa3zoBanne panvoHaIbHBIX, HPPAITMOHATBHBIX
CTCTICHHBIX, TOKA3aTeIbHBIX U JOTapU()PMUUECKUX BHIPAKECHUH.
IlpakTHYeckue 3aHATHS 20
1 | BeluncieHue u cpaBHEHUE KOpHEN. BhINOIHEHNE pacyeToB € paJuKalaMu. 2
2 | Pemenue upparmoHaIbHBIX YPaBHECHUM. 2
3 | Haxoxenue 3Ha4eHUH CTeNeHel ¢ paliMoHaIbHBIMU NIOKa3aTensiMi. CpaBHEHUE CTETIICHEH. 2




4 | TIpeoOpa3oBaHue BEIPAKECHHM, COACPKANUX CTETICHH. Penienne moka3aTreabHbIX YpaBHEHUH. 2
5 | Pemenue npukiagHbIX 3agad. 2
6. | Haxoxxnmenue 3HadeHwMi joraprdma mo mporu3BOJIHLHOMY OCHOBaHMIO. [lepexom oT 0THOTO OCHOBAaHHS 2
K IpYrOMYy.
7. | Beruucnenue u cpaBHEHHE JIOrapu(MoOB. 2
8. | JlorapupmupoBaHue 1 MOTEHIIUPOBAHNUE BBIPAKECHUI. 2
9. | [IpubnwxeHHBIC BRIYUCICHHS M PEIICHUS TPUKIIAIHBIX 3a/1a4. 2
10. | Pemenue norapudMuuecKix ypaBHEHUH. 2
Pa3nes 2. OcHOBbI TPUTOHOMETPHH 68
Tema 2.1. OcHoBuble | Coaep:xanue yueOHOro MmarepuaJjia 4
NOHSATHS 1 | Pagmammas mepa yrina. BpamarensHoe asmxenue. CHHYC, KOCHHYC, TAHICHC M KOTAHICHC YHCITA.
IlpakTHYeckue 3aHATHS 2
1 | PannanHblll METOZ U3MEPEHUS YITIOB BPAILLlCHUs U CBSA3b C IPayCHON MEPOM. 2
Tema 2.2. OcHoBHble | CogepskaHue y4eOHOI0 MaTepuaa
TpuroHomerpudeckue | 1 | ®opmynsl npuseaeHuss. @opmyiibl ynBoeHus. DopMyIsibl MOJOBUHHOTO yTJa. 10
TOXKIECTBA 2 | ©opMyIbl CIOKEHHUS.
IlpakTHYeckune 3aHATHS 10
1 | OcHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA. 4
2 | ®opMyIIbI CIIOKECHHS. 4
3 | ®opMyIbl yABOCHHUSL. 2
Tema 2.3. IIpeodpa3zo- | Cogep:xaHue yueOHOIr0o MaTepuaJia
BaHus npocreiimux |1 | [IpeoOpazoBanre CyMMBl TPUTOHOMETPHUYECKUX (PYHKITUH B TPOU3BEIICHUE U TPOU3BEIICHUS B CYMMY. 10
TPUTOHOMETPUYECKHX | 2 | BelpakeHHE TPUTOHOMETPHUECKUX (DYHKIIMIA Yepe3 TAHTCHC MOJOBUHHOTO apryMeHTa.
BBIPaKeHHi IpakTHYeCKHe 3aHATHS 8
1 | IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHHUE. 4
2 | [IpeobpazoBaHmne MpOU3BEACHUS TPUTOHOMETPHUCCKUX (PYHKITUN B CyMMY. 4
Tema 2.4. Tpurono- | Conep:kaHue y4eOHOro marepuasa
Merpuyeckue ypas- | 1 | IIpocreiiniie TpUroHOMETPUUECKHE YPAaBHEHUS.
HeHHsl M HepaBeHcTBa | 2 | [Ipocreiimue TpUroHoMeTpuueckue HepaBeHcTBAa. OOpaTHbIE TPUTOHOMETpUUYECKHUE (YHKIMH. ApK- 8

CHUHYC, apKKOCHHYC, apKTaHI'€HC.
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IIpakTuyeckue 3aHATHS

16

1 | Ilpocreiimme TpPUrOHOMETPUYECKUE YPABHEHMSL. 6
2 | IIpocTeiimue TPUrOHOMETPUUECKUE HEPABEHCTBA 6
3 | O6paTHbIE TPUTOHOMETPHUECKUE (PYHKIINH: apKCUHYC, aPKKOCUHYC, apKTAHTEHC. 4
Pa3nen 3. ®DyHKuMHU, UX CBOWCTBA U rPaduKH 24
Tema 3.1. ®ynkuun, | Conep:kanue yueOHOro MaTepuaja
X cBoiictBamrpa- |1 | @yaknuu. O0NacTs onpeaeieHus 1 MHOKECTBO 3HauUeHUH; rpaduk GpyHKINUH, MOCTpOeHHE TpadhUKOB
puxn GYHKIMMA, 3aTaHHBIX PA3TMYHBIMU CITOCOOAMH.
CpoiictBa (yHKIIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTH, MEPUOJUYHOCTH.
[TpoMexxyTkH BO3pacTaHusi U yObIBaHMSI, HAMOObIIEE U HAUMEHbIIIEEe 3HAYCHHSI, TOUKH IKCTpEMyMa. 5
I'paduueckas naTepnperanus. [Ipumeps! pyHKIMOHATBHBIX 3aBUCUMOCTEH B pealIbHBIX MpoIeccax U
saBieHUsIX. Apudmerndeckue onepanuu Han QyHkmusmu. CnoxHas QyHkius (kommosuius). [Tons-
THE O HETIPEPHIBHOCTU (YHKIINU.
2 | O6parabie ¢pynknuu. OOIaCTh onpeneseHrs U 00JacTh 3HaAUYCHUM oOpaTHOW dyHKIMH. ['paduk 00-
paTHO# QyHKIHH.
IlpakTHYeckue 3aHATHS 10
1 | [Ipumepsl 3aBUCUMOCTEH MEXIY NEPEMEHHBIMH B PEAJbHBIX IMPOLECCaX M3 CMEXKHBIX IUCUUIUIMH. 5
[TocTpoenue u ureHue rpaduKoB GYHKIIHA.
2 | O6paTtHble QYHKIUHU U UX IpadUKy. 2
3 | [IpeobpazoBanus rpaduka GyHKIIH. 4
4 I'apmonnueckue konebanus. [Ipuknagapie 3a1a4n. 2
Tema 3.2. Crenennnie, | Cogepkanue y4eOHOI0 MaTepuaa
nokKasareJjibHble, 10- | 1 | Onpenenenus GyHKIMI, UX CBOWCTBA U TPAPUKH.
rapu(pmMuyecKue u 2 | [IpeobpazoBanus rpadukos. [lapannenbHblii MEpeHOC, CAMMETPHUS OTHOCUTEIBHO OCEi KOOpAWHAT U 4
TPUTOHOMETPUYeCKHe CUMMETPHS OTHOCUTEIHHO Hadyasla KOOPAUHAT, CHMMETPHsI OTHOCUTENLHO MPSAMOH y = X, pacTsbKeHUe
¢pynkouu. OdpaTHble U CKaTHE BJOJb OCEH KOOPAUHAT.
TPUroHOMeTpHYecKHe | [IpakTHUyecKue 3aHATHS 8
byHKuMH 1 | UccnenoBanmne ¢ynkuuu. CBOWCTBA JMHEHHOH, KBAaApaTUYHOM, KyCOUHO-TMHEHHOW M ApOOHO-
nuHerHou (yHkumii. HenmpepwiBHbie u nepuogudeckue GpyHkiuu. CBoiCcTBa U Tpaduiku cCUHYCa, KO- 6
CHHYCa U KOTaHTeHCA.
2 | OGpaTHBIC TPUTOHOMETPHUYECKUE (YHKIIUH. 2
Ilpomesccymounan ammecmayusn 8 gpopme ougpghepenyuposannoz2o 3auema 2
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Pasznen 4. YpaBHeHusi 1 HEPABEHCTBA

44

Tema 4.1. YpaBHeHust

Coaep:xaHue yueOHOro MaTepuaJia

U CHCTeMbl ypaBHe- |1 | YpaBHeHUs U cucTeMbl ypaBHEeHUH. PannoHanbHble, UppaloHaibHble, TOKa3aTeIbHble U TPUTOHO-
HUI. METPUYECKHE YPABHEHUS 1 CUCTEMBI. 12
2 | PaBHOCWJIBHOCTD ypaBHEHUM, HEPABEHCTB, CUCTEM.
OCHOBHBIE TIPUEMBI UX pelIeHus (pa3oKeHHe Ha MHOXKUTEIH, BBEJCHUE HOBBIX HEU3BECTHBIX, MOJ-
CTAaHOBKA, rpaUICCKUN METOJ).
IIpakTHyeckue 3aHATHSA 12
1 | Kopnuu ypaBHeHwmii. PaBHocuipHOCTE ypaBHeHui. [Ipeobpa3oBaHuie ypaBHCHHIA. 2
2 | OcHOBHBIC TTPUEMBI PEIICHUS YPAaBHEHUH. 2
3 | Pemenue cucrem ypaBHEHHIA 2
4 | TlokazarenbHbIE, TOTapU(PMUICCKHE YpaBHEHUS 4
5 | Tpuronomerpuyeckie ypaBHEHHS 2
Tema 4.2. HepaBen- | Conep:kaHue y4eOHOro Marepuasa
cTBA. 1 | HepaBencrBa. PanmoHanbHbIe, UppaliioHaabHbIe, MOKA3aTeIbHBIE W TPUTOHOMETPUUYECKUE HEPaBEH- 8
CTBa.
OCHOBHBIE IPUEMBI pEIICHUS] HEPABEHCTB.
IIpakTHyecKkHe 3aHATHSA 6
1 | INokazaTenbHbIC, JOorapruMUUECKIE HEPABCHCTBA 4
2 | TpuronomMeTpuyecKre HEPABEHCTBA 2
Tema 4.3. Ucioaib30- | Conepxxanne yueOHOro MaTepualia
BaHHeE CBOWCTB U 1 | Ucnonp3oBanue cBOMCTB U rpaduKoB (GYHKIMIA MPU peIICHUH YpaBHEHUH U HepaBeHCTB. MeTo]| uH-
rpagukoB QpyHKIUI TEPBAJIOB. 4
MPH peLIeHNH ypaB- N3ob6pakenne Ha KOOPIMHATHON MJIOCKOCTH MHOKECTBA PEIIEHUI ypaBHEHUN U HEPABEHCTB C JIBYMS
HEHUI U HepaBEeHCTB. MIEPEMEHHBIMH U UX CHCTEM.
IIpakTHyeckue 3aHATHSA 2
1 | Hcnonws3oBanne cBOMCTB M rpaduKoB QYHKITAN JUTsl pEIICHUSI YPAaBHCHUN U HEPaBEHCTB. 2
Pa3nen 5. KomOnHaTopuka, CTATHCTHKA U TE€OPHsI BEPOSITHOCTH 44
Tema 5.1 Coaeprxanue yueOHOro MaTepuaJa
JueMeHThI KOMOUHA- | 1 | OCHOBHBIC MOHATHS KOMOWHATOPUKHU: MIEPECTAHOBKH, 3aJlayd Ha MOJCYET YHCIIa Pa3MEIICHHM, epe- 8
TOPUKH CTaHOBOK, coueTanuil. Pemenue 3a1a4 Ha nepebop BapuaHTOB.
2 | ®opmyna 6mHOMa HptoToHa. CBOMicTBa OMHOMUHATBHBIX KOd(uimenton. Tpeyroapuuk I[lackars.
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IlpakTHYeckue 3aHATHS 10
1 | Ucropus pa3BuTHsS KOMOMHATOPHUKH, €€ POJIb B PA3IMUHBIX Cepax UeTOBEUECKON KUZHEIEATEIBHO-
ctu. IlpaBuna komOuHatopuku. Pemenne koMOMHATOPHBIX 3aAad. Pasmelenus, couetanust u mepe- 4
CTAHOBKH.
2 | buaom Herotona u tpeyronphauk Ilackans. 2
3 [Ipukiaguele 3a1auu. 4
Tema 5.2. Conep:kanue y4yeOHOro marepuasa
JueMentbl Teopun | 1 | CoObiTHE, BepOATHOCTH COObITHA. C0KEHNE U YMHOKEHUE BEPOITHOCTEH 10
BEPOATHOCTH 2 | [lonsTue o He3aBUCUMOCTU COOBITHH. JIUCKpeTHas cilyyaiiHas BEJIMYMHA, 3aKOH €€ paclpeieeHusl.
YwciioBble XapaKTEePUCTUKHU AUCKPETHOM CITydaiiHOW BennuuHbl. [loHATHE 0 3aKOHE OOJIBIIINX YHCEIL.
IIpakTHyeckue 3aHATHA 6
1 Knaccuueckoe omnpenenenne BeposTHOCTH. CBOMCTBAa BEPOSTHOCTEH, TEOPEMA O CYMME BEPOSITHO- 2
cteil. ClI0)KeHHE U YMHOKEHHE BEPOSATHOCTEM.
2 | Beruucnenue BepOSITHOCTEH. 2
3 | [IpuxnagHele 3a1a4u. 2
Tema 5.3. Conep:kanue y4e0OHOro marepuasa
JuiemeHThl MaTeMa- | 1 | IIpencraBiienne AaHHBIX (TaOJUIBI, AUArpamMMbl, TpaduKH), TeHepalibHAs COBOKYITHOCTH, BBIOOpKA, 6
THYECKOH CTaTUCTHKH cpennee apudmernueckoe, mMenuana. [loHsATHE O 3amayax MaTeMaTUYECKOH CTAaTHCTUKH. PemieHue
MPaKTUYECKHX 3a/1ay C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTHYecKHe 3aHATHSA 4
1 | Ipencrapnenne uncinoBsIx naHHBIX. [IpHKIIaHEIE 3a1a4H 4
Ilpomesicymounas ammecmayus 6 popme Ixzamena
Pasznena 6. Hauana MmareMaTH4ecKoro aHajamsa 68
Tema 6.1. IlocnenoBa- | Coaepxxanue y4eOHOro MaTepuaJia
TEJbHOCTH 1 CriocoOBI 3aJaHMs, CBOMCTB YHCJIOBBIX MOCJIEN0BATENLHOCTEN.
2 [Toustue o mpenene mocienoBaTeabHOCTH. CyIIECTBOBAaHUE Mpeeia MOHOTOHHOM OrpaHUYECHHOMN 8
110CJIE0BATENBHOCTH
3 | CymmupoBaH#e mocieoBaTeIbHOCTEH. beckoHeuHo yObIBaroIas reoMeTpuiecKkas Mporpeccus u ee
CyMMa.
IlpakTHYeckue 3aHATHS 6
1 | Yucnosas mociienoBaTenbHOCTE, CIOCOOH! €€ 3aJaHMs, BBIYHCICHHS YICHOB MOC/IEI0BATEIEHOCTH 2
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2 | [Ipenen mocnenoBaTeabHOCTH. beCKOHEUHO yOBbIBaIOIIas reOMETPUYECKasi TPOTPECCHS. 4
Tema 6.2. IlpousBoa- | Conep:kanue y4eOHOro MmaTrepuaJia
Has 3 | [lonarue o TPOM3BOIHOM, €€ TEOMETPUIECCKUN M (pr3nyeckuii cMbICi. [Ipon3BoaHAs AIIEeMEHTapHBIX
GyHKINH.
4 | YpaBHEHHE KacaTeIbHOH K TpaduKy QyHKIIUN
5 | [IpousBoaHbIe CyMMBI, Pa3HOCTH, TPOM3BEACHNUS, YACTHBIE.
6 | [Ipon3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITHIA. 18
7 | [IpuMeHeHne MPON3BOIHOMN K MCCIEAOBAHNIO (DYHKIIMI M MIOCTPOCHHIO TPa(UKOB.
8 | [IpousBoaHble 0OpaTHBIX (PYHKIUN U KOMIIO3UIUH (DYHKITHIA.
7 | Ilpumepsl UCTIONB30BAHUS MTPOU3BOIHOM ISl HAXOXK/IEHUSI HAMITYUIIETO PelleHus MPUKIAIHbIX 3a/a-
Yax.
8 | Bropas mpou3BojHas1, €€ reOMETPHUIECKUN U (DU3UIECKUN CMBICIL.
9 | HaxoxeHne CKOpoCTH sl Ipolecca 3aaHHoro GopMyioi u rpaduxom.
IlpakTHYeckue 3aHATHS 14
1 | MexaHu4eckuil ¥ TEOMETPUYECKUIN CMBICI IIPOM3BOIHON. Y paBHEHHE KacaTeJIbHON B 00IIIEM BHJIC. 2
2 | [IpaBuna u popmynsl nuddepennurpoBanus, TabIMIIa TPOU3BOIHBIX SJIE€MEHTAPHBIX (PYHKITHIA 6
3 HccnenoBanne ¢GyHKIMA ¢ MOMOINBI0 TPOWU3BOAHOW. HaxokneHune HamOOJbIIEero, HaWMMEHBIIIETO 6
3HAYCHUS U SKCTPEMAIbHbIX 3HAUEHUHN (PYHKITHIA.
Tema 6.3. IlepBo006- | ConepkaHue yueOHOro MaTepuaJia
pa3Hasi u uHTerpaa | 1 | IlpumeHeHue onpeaeneHHOro NHTErpaita Juisi HAXOXKACHHSI TUTOMIAAN KPUBOJIHMHEHHON TpaneIum. 10
2 | ®opmyna Herotona-Jleitoaua.
3. | [IpuMepsl npuMeHEeHUsl HHTErpasia B (PU3UKE U TEOMETPHH.
IIpakTHyeckue 3aHATHSA 12
1 | UnTerpan u nepooOpa3Has. 4
2 Teopema HeroTona-JleiiOnuna 4
3 | [IpuMeHeHne WHTErpayia K BBIYUCICHHUIO (PH3NUYECKUX BEIUYHMH M IUIOIIAICH. 4
Pa3nen 7. 'eomerpus 78
Tema 7.1. Conep:kanue y4eOHOro marepuasa
IIpsmeblie 1 1ockocTu | 1 | B3anMHOe pacnofiokeHue ABYX HpsIMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpsIMONM U MIIOCKOCTH. 8
B IIPOCTPAHCTBeE [TapannenbHOCTh IIOCKOCTEH.
2 | [lepnieHAUKYIIPHOCTD NMPSMOKN M TUIOCKOCTHU. [leprneHauKysap M HaKJIOHHAs. YTOJI MEXIY MPSMON 1
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IJIOCKOCTHIO. [[ByrpaHHbId yroj. Yrosl MeXAy IUIOCKOCTSMH. [lepneHauKyaapHOCTh ABYX IUIOCKO-
CTEH.

['eomerpuueckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapAUIEIbHbIN IEPEHOC, CHMMETPUS OTHOCUTEIb-
HO mockoctu. [lapamnensHoe npoekTupoBanue. [lnomane oproroHansHoi npoekuu. M3o0paxenue
IPOCTPAHCTBEHHBIX (pUTYD.

IIpakTHyeckue 3aHATHSA 18

1 | IIpu3Haku B3aMMHOIO PACIIOJIOKEHUS MPSAMBIX. YTOJI MEXIy NpsMbIMH. B3auMHOe pacrosioxeHue 2
IPSIMBIX U IIJIOCKOCTEM.

2 | [lepnieHauKyssIp ¥ HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXIY MPSIMOM M TUIOCKOCTHIO 2

3 | TeopeMbl 0 B3aMMHOM PacroOIOKEHUH MPSIMON M IIIOCKOCTU. Teopema 0 Tpex mepneHIuKyIsapax. 4

4 | IIpu3Haky U CBOMCTBA NAapaJUIEIbHbIX U NEPIEHIUKYISIPHBIX INIOCKOCTEH. 2

5 | PaccTosiHuE OT TOUYKHM 10 IUIOCKOCTH, OT MPSIMOM JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY MIOCKOCTIMH, 4
MEXKy CKPEUTBAIOIIMMHUCS NMPSIMBIMHU, MEX]Ty TPOU3BOJIILHBIMU (PUTYpaMH B IPOCTPAHCTBE.

6 | [TapamiensHOE TPOEKTUPOBAHUE W €r0 CBOWMCTBA. Teopema O IUIOMIAAW OPTOTOHAIHHOW MPOSKITMH 4
MHOTOYToJIbHUKA. B3anMHOe pacroioskeHue MpOCTPAHCTBEHHBIX (PUTYP.

Tema 7.2. Conep:kanue y4eOHOro marepuasa
MHOrorpaHHUKH 1 | Bepuunsl, peOpa, rpanu MHOTrorpanHuka. Pa3sepTka. MHOrorpaHsblie yribl. Beimykibie MHOTOrpaH-

HUKu. Teopema Dilnepa.

2 | [Ipusma. Ilpsimas u HakionHas npusMma. [lapamnenenunen. Ky6. [Tupamuna. I1paBuibpHas nupamua. 6
VYceuennas nupamuga. Terpadap

3 | Cummerpus B KyOe, B mapajuienenumnese, B npusMe u nupamuae. Ceuenus Kyda, Ipu3Mbl U TUPaMH-
JIBL.

4 | TlpencraBieHue o MPAaBIIIBHBIX MHOTOTPAHHHUKAX (TeTpadape, Kyoe, OKTadipe, TOACKadAPe).

IIpakTHyeckue 3aHATHA 6

1 | PaznuuHble BuABI MHOTOrpaHHUKOB. VX n3o6paxxenus. CeueHus, pa3BepTKH MHOTOTPAHHUKOB 4

2 | Bugel cummerpuii B ipoctpancTBe. CHMMETpUsST MHOTOTPAaHHUKOB. 2

Tema 7.3. Tesia m mo- | Coneprkanue y4eOHOro MaTepuaJia
BepxHocTH Bpamenusa | 1 | [{unusap u KoHyc. Y cedeHHbI KoHyc. OceBble CEUEHUS M CEUEHMS, TAPAIIIIEIIbHBIE OCHOBAHMUIO. 6

2 | lap u cdepa, ux ceyenus. KacarenbHas IIIOCKOCTh K cepe

IlpakTHYeckue 3aHATHS 4

1 | Cummerpusd Ten BpalieHHUs. 4
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Tema 7.4.U3mepenusi | Coaep:xxkanue y4eOHOro marepuasa

B reOMeTpHuu 1 | O6wem u ero usmepenue. urerpanshas ¢popmyna oobema. Dopmyiel 00bemMa Kyda, IpSIMOYTOJIBHOTO 4
napajuieJenune1a, pu3Mbl, IIIMHAPaA U KoHyca. DopMynbl o0bema mapa 1 mionaau chepsl.
2 | [lonoOue ten. OTHOIIEHUE MIIoHIa /Il TOBEPXHOCTEH U 00bEMOB MOTOOHBIX TEJ.
IlpakTHYeckue 3aHATHS 8
1 | Beruncnenue miomaneii 1 00beMoB 8
Tema 7.5. Koopauna- | Cogep:xanune yueOHOro MmarepuaJjia
ThI H BEKTOPBI 1 [IpsimoyronbHast (JiekapToBa) CUCTEMa KOOpAMHAT B MpocTpaHcTBe. DopMysa pacCTOSHUS MEXKIY
JBYMsI TOUKaMH. Y paBHEHHE c(hepbl, IIIOCKOCTU U MPSIMOH.
2 | Bexropsl. Moayne BekTtopa. PaBeHCTBO BekTOopoB. Clio)Ke€HHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 6
yucio. Pa3noxeHnue BEKTopa 110 HapaBJICHUsIM. YTOJI MeKAy BeKTopamu. IIpoekius BeKTopa Ha OCh
3 | Koopaunatel BekTopa. CkajspHOE pOU3BeieHne BEKTOPOB. Vcnonb30BaHne KOOPAUHAT U BEKTOPOB
IIPU PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3a]au.
IlpakTHYeckue 3aHATHS 12
1 | HdeiicTBus ¢ BekTopamu. JlekapToBa cuCTEMa KOOPJIUHAT B MPOCTPAHCTBE. 2
2 | YpaBHEHHE OKPY)KHOCTH, C(hephl, MIIOCKOCTH. 4
3 | Paccrosamne mexny Toukamu. JIEMCTBUS ¢ BEKTOpamH, 3aJaHHBIMU KoopauHatamu. CKalsspHOE TPO- 4
U3BEJICHUE BEKTOPOB.
4 | BekTopHOE ypaBHEHHE MPSAMOIl U MI0CKOCTH. Mcronb30BaHne BEKTOPOB MPHU J10KA3aTEIbCTBE TEOPEM 2
CTEpPEOMETPUHU.
Ilpomesccymounan ammecmayus ¢ popme 3K3amena
Bcero 376

TemaTnka HHIAUBUAYAJIBHBIX

CummMmeTpus B IpUpOJIE.
3araaku Llukmouapr.

©OoNO~WNE

NMPOEKTOB

OOBeMBl U IIJIO0MIAIU TOBEPXHOCTEH MPAaBUIBHBIX MHOTOIPAaHHUKOB U TEJI BpaILlEHUSI.
MareMaTtnueckuii OUIbSIP/I.

I'eomerpuueckue GoOpMbI B UICKYCCTBE.

I'eoMeTpruyecKkre MOJICITH B €CTECTBO3HAHUH.

KOMHHGKCHBIG qucja 1 ux pOJ'H: B MaTCMAaTHKC.

®uHaHCOBas MaTeMaTHKa.
[ITapHupHBIE MEXAHU3MBI.
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10. Marematuka 6e3 ¢hopmyJ, ypaBHCHHUI 1 HEPABEHCTB.

11. IaTerpan u ero NpuMEHEHHE B KU3HU YEJIOBEKA.

12. I'padbl 1 uX UCTIOIBL30BAHUE.

13. Matpuyunas anreOpa B 5JKOHOMHKE.

14. JlepeBo 3HaHuit (anredpa).

15. 3aragku nupaMubl.

16. Benmukue OTKpBITHS (MAaTEMATHKH ).

17. Bupycsl u 6akrepun (I'eomerpudeckas ¢popma, pacrosio’keHHe B IPOCTPAHCTBE, POCT YUCIEHHOCTH).
18. 3amaun MexaHudeckoro nmpoucxoxacHus. (I'eomeTpust Macc, SKCTpeMaabHBIE 3aa9H ).
19. Ponb 1 MecTO MaTeMaTUKU B MH(POPMAITMOHHBIX TEXHOJIOTHUSX.

20. 3aramounsiii MUp (HpaKTaoB.

21. 3onoTas mponopuus.

22. 3HaKOMCTBO ¢ Tpadamu.

23. I'padbl ¥ UX IPUMEHEHUE B apXUTEKTYPE.

24. DneMeHThI CTaTUCTUKH.

25. Benukne MaTeMaTUKH U UX BEJIUKHUE TEOPEMBI.
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3.YCJIOBHUSA PEAJIU3AIIMATIPOT PAMMBI YYEFHOU JUCIATLIAHBI

B memsx peanmzanMu KOMIIETEHTHOCTHOTO IMOAXOAA TPH W3YYCHUU JAUCIUTLIMHBI
OVY/I.10 MaremMatnka HCIOJB3YIOTCS aKTUBHBIE (OPMBI TMPOBEJACHUS 3aHATHH C
NPUMEHEHHEM DJJICKTPOHHBIX 00pa3oBaTEeNbHBIX PECYPCOB, JEIOBBIX U POJIEBBIX WP,
UHAUBUAYAIBHBIX M TPYNIOBBIX  MPOEKTOB, pa3dopa  KOHKPETHBIX  CHUTYyallUi,
TICUXOJIOTHYECKUX ¥ MHBIX TPEHUHTOB, TPYIIOBBIX TUCKYCCHIA.

[IpuMeHeHne Ha y4eOHOM 3aHSATHUM aKTHUBHBIX (OopM pabOThI, CTUMYIUPYET MO3HABa-
TEIHHYI0O MOTHBAIMIO OOYYAIOLIUXCSI, TOMOTAeT MOAIEPKaTh MOTHBAIMIO OOYYarOMIMXCs K
MOJIyYEHUIO 3HAHUM, HAIAXUBAHUIO TMO3UTHUBHBIX MEKIUYHOCTHBIX OTHOUIEHHWH, MOMOTaeT
YCTaHOBJICHHUIO JOOpOKenaTeNbHON atMocdepsl. HUIIMpOBaHUE U MOIEPIKKA HCCIEI0Ba-
TEIbCKOW JAESITETbHOCTH OO0YyYalomMXCs B paMKax peaju3alid WMH HHIWBUIYaJbHBIX U
TPYIIOBBIX HUCCIENOBATEIbCKUX MPOEKTOB, JAET BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTO-
ATEIBHOTO PEIICHUs MPOOJIEMbl, HABBIK T€eHEPUPOBaHUS U OopMIIeHUSI COOCTBEHHBIX UICH,
HABBIK YBOKUTEIHHOTO OTHOIICHUS K Uy>KUM UJIESIM, HABBIK TyOIHMYHOTO BBICTYIUICHUS TIEPET
ayIuTOpHUel, apryMEeHTUPOBAaHUS U OTCTaUBaHUS CBOCH TOUKH 3PEHUS.

J1J1s1 IO3UTUBHOTO BOCIPUSATHS 00YJAIOIIUMHUCS TPEOOBAHUI MPETOABATENS, IPUBJIC-
YeHHs] X BHHUMaHUS K 00CyXJIaeMoil Ha 3aHSITUM MHGOpMalUH, aKTUBU3ALMKM MX TO3HaBa-
TENHHOU JEATEILHOCTH Ha yYeOHBIX 3aHATUSAX MEXKAY MperojaBaTelieM W 00ydaromuMucs
YCTaHaBIIMBAIOTCS JOBEPUTEIbHBIE OTHOIICHUS.

Ha yueOHOM 3aHATHM COONIONAIOTCS OOLICTIPUHATHIE HOPMBI MOBEIACHMS, MpaBUIIA
oOmeHust co crapmuMu (TIpernoiaBaTesieM) U CBEPCTHUKAMH (00y4YarOMUMHUCS ), TTPUHITUATIBI
y4eOHOM TUCITUILIMHBI U CAMOOPTaHU3AIINH.

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0

Peanu3arust mporpaMMbl y4eOHOUW MUCHUIUIHHBI OOecrieueHa y4eOHBIM KaOWHETOM
MaTeMaTUKH, OCHAIIEHHBIM CIEAYIOLUUM 000py1I0BaHUEM:

Ilepeyenn y4eOHO-HATISIAHBIX MOCOOMIL:

[TnakaTel mo Temam: «TpuroHomerpudeckie ypaBHEHUs U HEpaBeHCTBa», «DyHkuuu,
UX CBOicTBa U rpadukm», «Tpuronomerpuueckue QyHKIUN», «MHOroyroisHukn». Pazna-
TOYHBIA MaTepuayl. MyJIbTUMEIUIHBIE MaTEPHUAIIbl, CXEMBI, CIIpaBOYHbIC TaOMUIIBI. CTEHIBI
(Yronox BwilyckHuKa, O MaTeMaTHMKEe M MaTeMaTHKaX, YTOJOK OXpaHbl TpyJa, YYHCh,
YUHUTHCH).

OcHanieHHOCTH 000py10BAHHEM:

UYepTerkHbIE HHCTPYMEHTHI (LIUPKYJIb, INHEHKA, TPEYTOJIbHUK, TPAHCTIOPTHDP).

[TK, MmynbsTUMeRitHOE 000pyIOBaHUE

Kommprorep - 1 mt., MynbTuMeana npoekTop (IepeHoCHOo#) — 11mT., 3KpaH MpOoeKIH-
OHHBIN (MepeHoCcHOM) — 11mT.

VYyeOHas MeOeIb: CTOJBI, CTYJIbs, TOCKAa MEJIOBAsI.

IIporpammHoe obecneyenue:

Microsoft Windows (morosop Ne 7810 oT 13.09.2021 hi (o)
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 ot 13.09.2021 gm0
13.09.2022), Zoom (6ecriiatHasi BepcHsi) - CBOOOJHO PacIpOCTPaHSIECMOE IPOrPaMMHOE
o0ecrieyeHue.

3.2 UudopMmaniuonHoe odecrieyeHne peaau3alui NPporpaMmbl

Jlnst peanu3ay nporpaMMbl Y4eOHON TUCIMITIMHBI OMOIMOTEYHBIH (DOH]T UMEET T1e-
YyaTHbIE, 3JIEKTPOHHBIE 00pa30BaTeNbHbIE U UH(POPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHBbIE HCTOYHHUKH:

1. ITaBmrouenko, 0. B. MaremaTuka : yueOHUK U IPAKTUKYM JJISI CPEIHETO mpodec-
cuoHanpHOr0 oOpazoBanus / FO. B. [TaBmouenko, H. III. Xaccan ; mox oOrieit penaximeit
1O. B. IlaBnmrouenko. — 4-¢ wusn., nepepad. m gom. — Mocksa : M3garensctBo IOpaiiT,
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2021. — 238c.— (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-01261-
3.//O6pa3zoBarenbras miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/469708 —
Tekcr : 27eKTpOHHBIN

2. boromonos, H. B. Maremaruka : yueOHUK JUIsl CpeHEro MpodecCHOHATBHOTO 00-
pasosanus / H. B. boromornos, I1. U. Camoiinenko. — 5-¢ u3f., nepepad. u gomn. — Mocksa :
NznarensctBo FOpaiit, 2021. — 401 ¢. — (IIpodeccuonanpHoe odpa3zoBanue). — ISBN 978-
5-534-07878-7. // OOpaszoBarenpnass  mnatrgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/469433 — TekcT : 37E€KTPOHHBIIA.

3.2.2 JIonoJHUTEeIbHbIE€ HCTOYHUKH:

1. AnreOpa u Havana MmaTeMarudeckoro ananuza. ['eomerpus. 10-11 knacc. bazoBsrit u
yIIIyOJICHHBIN ypOBEHb: YU4eOHHK i 001ieoOpa3zoBaTenbHbIX yupexaenuit/ JI.C.AtanacsH,
JI.C. Kucenesa, O.I'. Ilo3nsk, B.®.byry3os, C.b. Kagomues; pen. JI.B. Ky3nenoson. —
Mockga: ITpocsemienue, 2019. — 287 c.

2. Anre6pa m Hauvana matematuyeckoro aHaimsa. 10 - 11 kmacc. ba3oBbelii ypoBEHB:
yueOHUK JUIst 00meodpazoBatenbHbIX yupexxaenuit / L. A. Anumos, FO.M. Konsrun, M.B.
TkauéBa. — Mocksa: [Ipoceemenue, 2019. — 463 c.

3. Kpemep, H. III. Marematuka ansi KoJuiemkeil: yueOHoe mocoOue Ui CpeaHero
npodeccuonanbHoro odpaszosanms / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®puamasn;

non penakiuern H. 1. Kpemepa. — 10-e u3zn., nepepal. u gon. — Mocksa: M3naTenscTBo
FOpaiir, 2019. — 346 c. — (Ilpodeccronansuoe obpazoBanue). — ISBN 978-5-534-05640-
2. — Tekcr: onekrponssii / DBC IOpaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/445990

4. Ilumayes, B. C. Maremaruka: y4eOHUK M MPAKTUKYM JUIsl CPEIHEro Mpodeccuo-
HaipHOTO OoOpa3oBanus / B. C. llumaues; nmox penakuueit A. H. Tuxonosa. — 8-e uzn., me-
pepad. u gon. — Mocksa: MU3marensctBo FOpaiit, 2019. — 447 ¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-11546-8. — Tekct: anexktponnsiii // IBC FOpauT [caiit].
—URL: https://www.biblio-online.ru/bcode/445570

3.2.3UH¢opManiiOHHbIE pecypChl:
http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - Maremaruka
http://www.bymath.net/index.html - MaremaTuka
http://www.mathelp.spb.ru/index1.htm - JIekiuu mo BeICIICH MaTeMaTHKe
http://www.intuit.ru/courses.html - Matemaruka

Eal NS
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https://www.biblio-online.ru/bcode/445570

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOI

TACIATITAHBI

PesynbTaTsl 00yyeHus
(3HAHUs, YMEHUA)

Kpurepun oueHku

MeToabI OlIEHKH

Ymemny:
BBITIOJIHATE  apU(METUUYECKHUE | BBIMOTHSACT apruMeTHUe- | BHITIOJHEHHUS MPAKTUYECKHUX
JEUCTBUSI, COYETast YCTHbIE W | CKUE ACHCTBUs, coueTas pabor, CaMOCTOSITEIBHBIX

NUCbMEHHBIE TPUEMBI, IMPHUMeE-
HEHHE BBIYUCITUTENBHBIX
YCTPOMCTB; HaXOAUTh 3HAUYEHUS
KOpHS HaTypaJbHOW CTEIEHH,
CTENIEHU C PALMOHAIBHBIM IIO-
KazareineMm, Jorapupma, HUC-
HOJb3ys. TNPU HEOOXOAUMOCTH
BBIYUCIUTENbHBIE  YCTPOUCTBA,
H0JIb30BAaThCs OLIEHKOM M IpH-
KHAJKOW TpU MPAKTHYECKUX pac-
yerax

YCTHBIE U INCbMEHHBIE
IIPUEMBI, IPUMEHEHUE BbI-
YUCIIUTENIBHBIX YCTPOUCTB;
HaXOJUT 3HAUYEHUsI KOPHSI
HaTypajibHOMW CTENEHHU,
CTENEHU C PALIUOHAIBHBIM
ToKazaTesem, Jorapudma,
UCTOJB3Ys MPU HEOOXO-
JUMOCTH BBIYHCIIUTEb-
HBIE YCTPOMCTBA; IOJIb3Y-
€TCA OLIEHKOW U MPUKHU/I-
KOU IIpU IIPAKTUYECKUX
pacuerax

padoT, MPOBEPOYHBIX PabOT

MPOBOAMTH 1O M3BECTHBIM (hop-
MyJIaM ¥ TIpaBHJIaM Mpeodpaso-
BaHUSI OYKBEHHBIX BBIPAXKCHHUH,
BKITIOYAIOIIUX CTENCHH, pajiu-
KaJbl, JIOTapu(Mbl U TPUTOHO-
MeTpuiecKre QyHKIIMU

MIPOBOJIUT IO U3BECTHBIM
dhopmynaM 1 IpaBUIaM
npeoOpa3oBaHus OyKBEH-
HBIX BBIPKCHHUM, BKITFO-
YAIOIIUX CTETICHU, PaIu-
KaJIbl, JIorapu(MbI U TPU-
rOHOMETpUYeCcKHe (QyHK-
02078

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

BBIYUCIIATHh 3HAUYCHUSA YHUCIIOBBIX
U OyKBEHHBIX  BBIPAXKCHHUH,
OCYIIECTBJISIS HE0OXO0TUMBIE
MOJICTAHOBKM H TIpeoOpa3oBa-
HUA

BBIYHUCIIACT 3HAUYCHHS YHC-
JIOBBIX Y OyKBEHHBIX BbI-
paXXEHUH, OCYLIECTBIIASA
He0OXOIUMBIE ITOACTAa-
HOBKH U IpeoOpa3oBaHus

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOYHBIX paboT

OTpeeNATh 3HAaUCHUE (PYHKIIHH
[0 3HAUEHUIO aprymMeHTa IpH
pPa3IUYHBIX crocobax 3aJaHus

byHKIIUU

OIIpeeIIsIeT 3HAUCHHE
(GyHKINU TIO 3HAYEHUTIO
apryMeHTa Ipy pas3iind-
HBIX CIIOCO0aXx 3aJaHus
byHKIIH

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

CTPOUTH TpadUKH HU3YYCHHBIX
byHKIMMA

CTPOUT TpauKH H3ydeH-
HBIX (QYHKITUH

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, NpOBEpOUYHBIX paboT

OINKCHIBATh TO TpaduKy TOBe-
JIeHUEe W CBOMCTBAa (DYHKIIMIA,
HaxoJUTh 1O TpaduKy QyHKIIUN
HauOoNbIINE M HAUMEHbINNE
3HAYCHUS

OMHUCBHIBACT IO TpaduKy

IOBeICHUE U CBOMCTBA
GyHKIMA, HAXOOUT IO
rpaduky byHKIIUN

HanOOJbIINE U HAUMEHL-
MU C 3HAYCHU A

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

pemiaTtb ypaBHEHMs, IPOCTEH-
IIME CUCTEMBl YPABHCHHM, HC-

pelaeT ypaBHEHUs, MPO-
CTEUIIINE CHUCTEMbl YpaB-

BBIITOJIHCHHA TPAKTUUCCKHUX
pabor, CaMOCTOSITEIIbHBIX
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MOJIB3ysl CBOMCTBA (YHKIMHA H
ux rpaduxu

HEHUH, HCMHOJb3ys CBOM-
cTBa (YHKIMHA ¥ HX Ipa-
buxu

padoT, MPOBEPOYHBIX PabOT

BBIYHCIIATh MPOU3BOJHBIE 3Jie-
MEHTapHbIX (QYHKIUH, HCHOJb-
3ys CIIPABOYHBIE MATEPUATIBI

BBIUUCIIACT TPOU3BOIHBIC
AJIeMEHTapHBIX  (YHKIIHH,
HCIIONB3ys.  CIPaBOYHEIE
MaTepHaIbl

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

UCCIIENOBATh B MPOCTEUIIMX
ciydasx (yHKIMU Ha MOHOTOH-
HOCTh, HAXOJIUTh HAHOOJbIINE U
HalMEHbIIME 3HAYeHUs (yHK-
Ui, CTpouTh rpaduku MHOrO-
YICHOB C HCIIOJIB30BAHHMEM all-
napara MaTeMaTH4ecKoro aHa-
am3a

ucciaeayer B IPOCTEHIINX
cinydasx (YHKIUH HA MO-
HOTOHHOCTb, HAXOJHT
HauOOJbIINEe U HAUMEHb-
mMe 3Ha4YeHus (YHKIMH,
CTPOUT TpauKu MHOTO-
YJICHOB C UCIOJIb30BAHUEM
arnmapara MaTeMaTH4ecKo-
r0 aHAJIN3a

BBITIOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

pemath palroHalbHbIE, TOKa3a-
TeJIbHBIE W JlorapupMUUEcKue
ypaBHEHHUS U HEPABEHCTBA

pemaer  parroHaIbHBIE,
IIOKa3aTCeJIbHbIE U JIOra-
pudmMudeckue ypaBHEHUS
1 HEPaBEHCTBA

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

COCTaBJSITh  YpaBHEHMUS
YCIIOBHIO 33]1a41

1o

COCTaBJISIET YpPaBHEHHUS 10
YCJIOBHIO 3a/1a4u

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITENTbHBIX
paboT, MPOBEPOUYHBIX PabOT

UCTIOJIb30BaTh JJIsi MPUOIINKEH-
HOTO PEIICHUs] ypaBHECHUH U He-
paBeHCTB rpapuecKuii METO.

UCTOJNb3yeT UIs TpuoIu-
KCHHOT'O PpEUICHMs ypaB-
HEHHUHM U HEPABEHCTB Ipa-
(buueckuii MeTox

BBITTOJIHEHUST TPAKTUYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

n300pakaTb Ha KOOPAWHATHOM
IUIOCKOCTH MHOXKECTBA pelle-
HUW NPOCTEHIINX YpPaBHEHUU U
UX CHCTEM

U300pakaeT Ha KOOP/IHU-
HAaTHOM IUIOCKOCTU MHO-
KECTBAa pEUICHUN  Ipo-
CTEUIIIUX YpaBHEHUU U HX
CUCTEM

BBITIOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

pemiate mpocTeiimre KoMOuHa-
TOpPHBIC 3a7a4dl METOJIOM Iiepe-
0opa, a TakKe C UCIOIH30BAHU-
€M HU3BECTHBIX (OpMYII

pelaer npocTermme KoM-
OWMHATOpHBIE 3a7a4ud Me-
TOZOM mepedopa, a Takke
C HCIOJIb30BAaHHEM W3-
BECTHBIX (hOPMYIT

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

BBIYHCIIATh B MPOCTEHIINX CIY-
Yasix BEPOSTHOCTH COOBITHI Ha
OCHOBE IIOJICYETAa YHUCJIA HCXO-
JI0B

BBIYHCIISICT B MPOCTEHIIIMX
CIIy4asix BEpPOSITHOCTH CO-
OBITHII Ha OCHOBE IOJCYE-
Ta YUCJIa UCXOI0B

BBITTOJIHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

pacro3HaBaTh Ha YepTEXax u
MOJETSIX ~ IPOCTPAHCTBCHHBIE
(GOpMBI; COOTHOCHUTH TpEeXMep-
HBIE OOBEKTHI C UX ONUCAHUSAMH,
U300paKeHUSIMHI

pacro3HaeT Ha depTexax
U MOJENsAX TMPOCTPaH-
CTBEHHBIE (DOPMBI; COOT-
HOCUT TpEXMEpPHbIE O00b-
€KThl C WX OIHUCAHUSIMH,
M300paKCHUSIMU

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOUYHBIX paboT

OMNMUCBLIBATH B3aMMHOC PACIIOJIO-
KCHHUC MPAMBIX U IUIOCKOCTEH B

OIMUCBIBACT B3aUMHOC pac-
IMOJIOKCHHUE  TIPIAMBIX U

BBIITOJIHCHHA TPAKTUUCCKHUX
pabor, CaMOCTOSITEIIbHBIX
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IPOCTPAHCTBE

IJIOCKOCTE B MPOCTpaH-
CTBE

padoT, MPOBEPOYHBIX PabOT

AQHAJIMU3UPOBATh B MPOCTEUIINX
CIIy4asiX B3aWMHOE PacIIOOXkKe-
HUE 00BEKTOB B IPOCTPAHCTBE

aHaJM3UpPyeT B MPOCTEH-
mrx ciiydadx B3auMHOC
pacroyioxxeHue OOBEKTOB
B ITPOCTPAHCTBE

BBITIOJIHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

n300pakaTb OCHOBHBIE MHOIO- | H300paxkaeT OCHOBHBIC | BBIIIOJTHEHHUSA IPAKTUYECKUX
TPAaHHUKH U KPYTJIbIe TeJa; Bbl- | MHOTOTPAHHUKU M KpYT- | pador, CaMOCTOSITENbHBIX
HOJHATh YEPTEXKU IO YCJIOBUSM | JIble  Tesa;  BBIIOJHSET | padoOT, MPOBEPOYHBIX PAOOT
3a1a4y 4epTeXXH IO  YCIOBHUAM
3ajau

pelmarh IUIAHUMETPUYECKUE U | pelIaeT  IUIAHUMETPHUUe- | BBIIOJIHEHUS IPAKTUYECKUX
OpoCTEHIINEe  CTepeOMETpHUYe- | CKMEe W IpocTelue cTe- | pador, CaMOCTOSITEIIbHBIX
CKME 3aJaud Ha HaxXOXJCHHUE | pEOMETPUUECKHUE 3aJaud | paboT, MPOBEPOUYHBIX PAbOT
reOMETPUUECKUX BEJINYMH | HA HAXO0XJEHHE TIeOMeT-

(ITvH, YTIO0B, IUTOMIAACH, 00be-
MOB)

PUYECKUX BEIWYHH (JJIHH,
YIJIOB, IUIONIAJieH, oO0be-
MOB)

UCIIONIb30BaTh MpPH  pPEUICHUH
CTEPEOMETPUYECKUX 3aJay Iia-
HUMeTpUYecKre (PakThl U METOo-
bl

UCTIOJNB3YyeT MPH pPEIICHUU
CTEPEOMETPUYECKUX 3a/1au
MJIaHUMEeTpUudecKkue  ¢ak-
ThI 1 METObI

BBITTOJIHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOUYHBIX PabOT

IMPOBOAUTH AOKa3aTCIbHBIC pac-
CYKACHUA B XOJAC PCLICHUA 3a-
Jad

IPOBOJUT JlOKa3aTesIbHbIE
paccyXIeHHsl B XOJEe pe-
HIEHUs 33134

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX PabOT

3name:

3HAYCHHE MaTeMaTHIeCKOM
HAyKU JJIA pelieHus 3a7ad, BO3-
HUKAIONIMX B TEOPUU U MPAKTHU-
Ke; IIHUPOTY U B TO XK€ Bpems
OTPAaHUYEHHOCTh  MPUMEHECHUS
MaTEMAaTHYECKUX METOIOB K
aHAJIU3y M HUCCIEIOBAHUIO TPO-
LIECCOB U SBJICHUM B NIPUPOJE U
00I111eCTBE;

OCO3HAeT 3HAYCHHUE MaTe-
MAaTU4YECKOW HAyKHd IS
peleHns 3a1a4y, BO3HUKA-
IOIUX B TEOPUHM U MpaK-
THKE;

MMOHUMAET MIUPOTY U B TO
K€ BpeMsa OrpaHHYCH-
HOCTh TPUMEHEHHUS Mare-
MaTHYSCKHX METOJO0B K
aHAIM3y M HUCCIEIOBAHUIO
MPOLECCOB U SBJICHUU B
npupoje U 00IIECTBE;

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITENTbHBIX
padoT, MPOBEPOYHBIX PabOT

3HAYEHUE TMPAKTUKU MU BOMPO-
COB, BO3HHKAIOIIUX B cCaMOM Ma-
TeMaTuke st GOPMHUPOBAHUS H
pa3BUTHUSA MaTeMaTU4eCKOn
HayKH; UCTOPUIO Pa3BUTHUA IO-
HSITHSI YKCIIa, CO3JaHUSI MaTeMa-
THYECKOTO aHalin3a, BO3HUKHO-
BEHUS U PA3BUTHS T€OMETPUU;

IIOHMMAET 3HAYECHUE IpaK-
TUKH ¥ BOIPOCOB, BO3HU-
KAIOIIUX B CaMOM MareMa-
TUKE A1 (OPMHPOBAHUS
U Pa3sBUTUSA MaTeMaTH4e-
CKOH HayKHU;

3HA€T MCTOPHUIO Pa3BUTHUSA
MOHATHSI YMCIA, CO3/IaHUs
MaTEMaTHYECKOr0 aHaJlx-
3a, BOSHUKHOBEHUS U pa3-
BUTHUS TCOMETPHH;

BBITTOJIHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT
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YHUBEPCAIBHBIA XapakTep 3a-
KOHOB JIOTHKH MAaTEMAaTHYCCKUX
paccyXIeHuil, uX NPUMEHHU-
MOCTHh BO BCEX 0O0JIACTIX dYelo-
BEUECKOM JeSITEIbHOCTH;

[IOHMMAeT  YHUBEpCaJlb-
HBII XapakTep 3aKOHOB
JIOTUKA MaTeMaTHYECKHX
pacCyXJIeHHI, UX IpUMe-
HUMOCTb BO Bcex o0ua-
CTSIX YEJIOBEYECKOW Jesi-
TEIbHOCTH;

BBITTOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOUYHBIX PabOT

BEPOATHOCTHBIN XapakTep pas-
JUYHBIX IPOLECCOB OKPYKak0-
IIET0 MHUpa.

OCO3HAE€T BEPOSITHOCTHBIN
XapakTep Pa3IM4HBIX
IIPOLIECCOB OKPYKAIOLIETO
Mupa.

BBITTOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MpoBepOYHBIX paboT
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