Ipunoxcenue 3.10

K 00pazoeamenvHoll npoepamme

no cneyuanvrocmu 21.02.01
Paszpabomxa u sxcnyamayus Heghmsmwvlx
U 2A308bIX MeCMOPOAHCOEHUL

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIHUILIVHBI

OYA.10 MATEMATHUKA

JOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

Ceptudpmkat: 6FA44C50384686A8E7BD5E27735179BC
Bnapeneu: EcdppemoBa BepoHuka BacvunbesHa
DewncteuteneH: ¢ 14.06.2022 po 07.09.2023




Pafiyaa wporpavya yaohuod queunongiel shdatedarmay paspaboTara b
CUOOTESTCTEHN &)

— DCACHANEHIM MOCY LEPUTHCHAHBIM GEPAI0OBOTEALIEM CTAIANTOW
CReo abeo olpyI0BHHI, ¥TEC P ICHHEIM IpEEason Mumotprayin Poccns
o 17 waw 2002 Ne 413 Caspocwci ovposud s Mubiecte Poccum T oomoas 20 2,
[FECHCTPAIIHOTIITTE N 244507,

PeA2pANLTITY TRCYTAPCTRENILM OEREOEATCILHEIM CTIHLAPM
CRemEera  MPoBeccHOHINLROPD  DEMECORANS 0o cocadiuiecty 210201
PazpaloTrea ™ JKCTIVATIIMA - NCPTIHE M TAIUBRA  MOSTDROWIEHA,
VIBEUKOSHIIONS  IpMEAToM  MungcTepcTna  obpaiosnan oo nayxe PO o
12052014 1. No 482 (zapsricIpmpoeane B MowdcTepoTtRe ooty PO
0T 200 -, Nu 33525

— upHMepHoR  porpaamsid obmeobpazopateTRiroit yuednal
auenEnanin  wMaresarikiy dun npodoscaoHATEHHY  0Bpal0oReTaTRAEH
OPIHHLEALME,  YTReSwICHHON  (DeIePaIedE  [OCYIADPCTREHIIAM  AHTONOMI LM
VHIRUAGICHHE M ofDeepale BBl HHCTHIYT PasBlTHE oOpaienanmss, Tporokon Ned
ar 21 moaw 2015 ¢ dep pertentud 277 o7 23 uena 2015

o

Pﬂﬁ@‘[a}[ npu:&-rl}ammu '|.'.IHL:I'_7".-1I'J I']'_'IL‘H’.‘I.
Ha sacenaduy LK OOulC3I] HOO
npereroa M2 LD oT O3 gwera 2021
[peaceaarene LI

‘0?1001, BaiiGopeaosa

¢

WTREPH AT
FaMecTHTEL AHPerLopd uo ¥ AP
e T k. hanofanesa

-

Pufi vt Iponr sy paaspii o
Llpeuoaass i s sEIC e KEATHHEAIHOHHSH RATTOPHH
£ e M. Erowaa




COJEPKAHME

1.0BIIIAS XAPAKTEPUCTUKA YUEBHOUN JUCIATIIVHBI
2.CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCLIUITJIMHBI
3.YCJIOBUS PEAJIM3ALIMU [TPOI'PAMMBI VUEBHOM JIMCLIUTIJIMHEI
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU S YUEBHOM

JICLATUINHEI

18
20



1. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JAUCIHUILIAHBI

OY.10 MATEMATHUKA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuummuaa OY1.10 MaremaTtuka BXoquT B obmeoOpa3oBarensublii nuki [IICC3
Kak 001ast yueOHas auciuiuinga (mpopuibHas).

PaGouast mporpamma yueOHOM AUCIUILINHBI SBISIETCS YaCThIO MMPOTPAMMBI ITOATOTOB-
KM CIEIUAIMCTOB CPEIHEro 3BeHA 10 CreuanbHOCTH 1o cneruanbHocTh 21.02.01 Pa3pabort-
Ka U DKCIUTyaTausi HEPTSHBIX W Ta30BBIX MECTOPOKICHUH.

1.2 LHeab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHUS JUCUMILIUHbI:

Copeprkanue mporpaMMbl HAIIPaBJICHO HA JOCTHXKEHHUE CIEAYIOIINX LIETeH:

— oOecnedeHue cHOpMUPOBAHHOCTH MPEACTABICHUIN O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHUSI MATEMATHKU;

— obecniedyeHnne c(HhOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUIECCKOTO ¥ MaTeMAaTH-
YECKOT'0 MBIIIUICHHUS;

— o0ecniedyeHue chOpMUPOBAHHOCTH YMEHUI MPUMEHSATH MOTyYeHHbIC 3HAHUS TPU
pEIIeHUH PAa3IUYHBIX 33/a4;

— obecrniedyenne c(hOPMHUPOBAHHOCTHU TMPEICTABICHUA O MaTeMaTUKE KaK 4acTH 00-
[IEYEIOBEYECKON KYJIbTYphbl, YHUBEPCAIHLHOM S3bIKE HAyKH, MO3BOJSIOLIEM OIUCHIBATH U
M3y4aTh pealibHbIE TIPOLIECCHI U SIBJICHUSI.

OcBoenune cofepxaHusi yueOHONW TUCHUILIMHBI «MaTtemartukay obecrneynBaeT AOCTU-
JKEHHE 00YyJaroUMUCS CIASAYIOIMMNX PE3YIbTaTOB!

JUYHOCMHDBIX.

- c(hOPMHUPOBAHHOCTH MPECTABICHUN O MATEMATUKE KaK YHUBEPCATHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJIaX MATEMATHKH;

— MMOHMMAaHHE 3HAYMMOCTH MAaTE€MAaTUKHU JJII HAYYHO-TEXHHUUYECKOIrO IMporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OOIeYeNOBEUYeCKONH KyIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

— pa3BUTHE JTOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpaKEeHUs, airo-
PUTMHUYECKON KYJIbTYphl, KPUTUYHOCTH MBIIICHUS Ha YPOBHE, HEOOXOAMMOM AJis Oymaymieit
PO EeCCHOHAIBHON JAESTENHHOCTH, JUIsl POAOIKEHUST 00pa30BaHMs M CaMOOOpa30BaHU;

— OBJIaJICHHE MAaTeMaTUYECKUMH 3HAHUSAMH M YMEHUSMHU, HEOOXOAUMBIMU B TIO-
BCEJTHEBHOW KM3HM, JIJII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYUHbBIX NUCLMUIUIMH U JTUCLH-
IJTUH POo¢GeCCHOHATBHOTO UK, JJIS TTOJYYeHHUsT 00pa30oBaHus B 00JacTsIX, HE TPEOYIOMINX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTBH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHMUIO,
Ha MPOTSHKEHUU BCEH KM3HH; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBUIO YCTIEUTHOM MpodeccnoHaNbHOM U 00IIECTBEHHON A TENIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOM
NesATEeTLHOCTH;

— TOTOBHOCTB K KOJUIEKTUBHOHM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00-
pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HON, YIEOHO-UCCIE0BATEIBCKOM, MPOSKTHON U IPYTUX
BUJIaX JACSTENbHOCTH;

- OTHOIIIEHUE K MPOGECCHOHATHHON JACSITEIIPHOCTA KaK BOBMOYKHOCTH YYaCTHS B
PEIICHUH JIMYHBIX, 00IECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIeM;
MemanpeomemHuix:

- YMEHHE CAMOCTOSITEIHHO OMIPENETSATh 1IETU ACSITEIIbHOCTA U COCTABIISITH TUTAHBI
JEATETLHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJHMPOBATH U KOPPEKTUPOBATH €S-
TEJIbHOCTh; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTH>KEHHS TOCTABJICHHBIX LEIeH 1



peanu3anuy TUIAHOB JIeATEIHHOCTH; BBIOUPATH YCIICITHBIE CTPATETUU B PA3UYHBIX CUTYaIlU-
X

- YMEHHE MPOIYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECT-
HOU JIESTETbHOCTH, YYUTBHIBATH IMO3UIMH JIPYTUX YYACTHUKOB ACATEIBHOCTH, dPPEKTUBHO
pa3pemiaTh KOHQIUKTHI;

- BJIaJICHHE HaBBIKAMU MMO3HABATEIHHOM, y4eOHO-HCCIIEIOBATEIICKOM U MPOCKT-
HOUW JICATEIIbHOCTH, HABBIKAMHU pa3pelieHust MpoOeM; ClIOCOOHOCTh U TOTOBHOCTh K CaMo-
CTOSTEITFHOMY TMOWCKY METOJOB PEUICHHS MPAKTUYECKUX 3a7ad, MPUMEHCHUIO Pa3INIHBIX
METOJ/IOB TIO3HAHUS;

- TOTOBHOCTh M  CIIOCOOHOCTH K  CaMOCTOSITENIbHOW  HH(OPMAIMOHHO-
MO3HABATEIILHON JIEATEBHOCTH, BKIIIOYAs YMEHUE OPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHU-
Kax MHQOPMAIIUHU, KPUTUIECKU OIICHUBATh U UHTEPIPETHPOBATH WHPOPMAIIHIO, TTOTYIaeMYIO
U3 Pa3IMYHbIX UCTOYHHUKOB;

- BJIQJICHHUE S3BIKOBBIMHU CPEJCTBAMU: YMEHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHUS, UCIIOJIb30BATh aJICKBATHBIC SI3bIKOBBIC CPEIICTBA;

- BJIQJICHHC HABBIKAMH TO3HABATEIILHON pedIeKCHHM KaK OCO3HAHHsSI COBepIIae-
MBIX JCHCTBHIA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHI, TPAHUI] CBOETO
3HaHWS W HE3HAHMS, HOBBIX TIO3HABATEIBLHBIX 33/1a4 U CPEIICTB JIUISl UX IOCTHUIKCHUS;

- [[EJICYCTPEMIICHHOCTh B TIONCKAX W MPUHATHH PEHICHHUH, COOOPa3UTEIbHOCTh U
WHTYUIIUS, Pa3BUTOCTh IMPOCTPAHCTBCHHBIX IPEICTABICHUH; CIIOCOOHOCTh BOCTIPUHUMATH
KpacoTy ¥ TApMOHHUIO MUDPA;

NpPeoOMemHbIX.

- C(OPMHPOBAHHOCTH TPEICTABICHUI 0 MATEMAaTUKE KaK YaCTH MUPOBOU KyJIb-
TYpbl U MECT€ MAaTEMAaTHKH B COBPEMCHHOMW ITMBWJIM3AIMH, CIIOCO0AX OMUCAHUS SIBJICHUN pe-
QIBHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

— c(OpPMUPOBAHHOCTh MPEJCTABICHUNH O MATEMAaTUYECKUX TOHATHUSAX KaK BaX-
HEHIIMX MaTeMaTUYECKUX MOJISINISIX, TO3BOJISIFOIIAX OMUCHIBATH M U3Y4aTh Pa3HbBIC MPOIIECCHI
U SIBIICHUS; TOHUMaHUE BO3MOXXHOCTH aKCHOMAaTHUECKOTO MOCTPOCHUS MAaTEMaTHIECKUX TE€O-
puii;

— BIIaJICHUE METOJaMH J0Ka3aTelbCTB U aJrOPUTMOB PEIICHUS, YMEHUE UX TPU-
MEHSITh, IPOBOJIUTH JI0Ka3aTeIbHbIC PACCYKIECHUS B XOJ€ PEIICHHUS 33/1aY;

- BIIQJICHUE CTaHIAPTHBIMH TPUEMaMH PEIICHUs PAIllMOHAIBHBIX W HPPaIHo-
HAJIBHBIX, ITOKA3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYCCKUX YPABHCHUH M HEPABEHCTB, UX
CUCTEM; MCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUJIS IOMCKA MTYTH
PENICHHS U WLTIOCTPAIINH PEIICHUsI yPaBHEHUH 1 HEPABCHCTB;

— c(OpPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MAaTeMaTHYECKO-
ro aHallM3a U UX CBOWCTBAX, BIaJIeHUE YMEHHEM XapaKTepU30BaTh MOBEJACHUE (PYHKIIMIA, HC-
M0JIb30BaHNE TIOJyYSHHBIX 3HAHUH JIJIS ONTMCAHUS ¥ aHATN3a PeaTbHBIX 3aBUCUMOCTEH;

— BII/ICHHE OCHOBHBIMHU TOHSITHSIMH O TJIOCKHX M MPOCTPAHCTBEHHBIX T'€OMET-
pudecknx (Urypax, UX OCHOBHBIX CBONCTBaxX; C()OPMHUPOBAHHOCTh YMEHUS pPaclo3HaBaTh
reoMeTprueckre GUTYpHI Ha YepTexkax, MOJCIIX U B PEATbHOM MHUPE; MPUMEHEHUE N3YYICH-
HBIX CBOWMCTB TeOMeTpUYecKuX (puryp u Gopmyin i pemieHus TeOMeTPUIECKUX 3a71ad U 3a-
Jla9 ¢ IPAKTHYECKUM COJICPIKaHUEM;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MpoIeccax U SBICHUSIX, UMEIOIINX Be-
POSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHpPE, OCHOBHBIX
MOHSTHSX DJIEMEHTAPHON TEOPHH BEPOSITHOCTEH; YMEHUN HAXOJWUTh W OIIEHWBATH BEPOSTHO-
CTH HACTYIUICHHUS COOBITHI B MPOCTEHININX MPAKTUYECKUX CHUTYAIMSIX U OCHOBHBIE XapakTe-
PUCTHKY CITyJalHBIX BETHYNH;



- BJIaJICHHE HABBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM MpU
pelleHny 3ajay.

B pe3ynbrare ocBoeHUs Y4eOHOH NUCHIUTUTHHBI O0YYaIOIIHIACS TOMKEH YMETh!

Anaredpa

— BBINOJIHATH apU(PMETHUYECKUE JICHCTBUSA, COUeTasi YCTHbIE U MUChbMEHHbIE TIPH-
€Mbl, IPUMEHEHUE BBIUYMCIUTEIbHBIX YCTPOWCTB; HAXOAWUTH 3HAUEHUS KOPHS HaTypajbHOM
CTEMEHH, CTEIICHHU C PallMOHAIbHBIM [TOKa3aTeseM, JJorapu@ma, UCIoib3ys Ipu HE0OX0IUMO-
CTH BBIYMCIIUTENIbHBIE YCTPOMCTBA; M0JIb30BATHCS OLIEHKON U IMPUKUAKON MPU MPAKTUYECKUX
pacuerax;

— MPOBOJIUTH MO M3BECTHBIM (OPMYJIaM M TpaBWIIaM NpeoOpa3oBaHUs OYyKBEH-
HBIX BBIPAKCHHW, BKIIOYAIOUINX CTETEHH, pajuKaibl, JOrapuMbl U TPUTOHOMETPUUECKHE
byHKIINH,

- BBIUHCIIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYILLECTBIISIS He-
00XOMMBIE TTOJICTAHOBKHU M NMPEOOPA30BAHHUS;

— UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUYECKON AesITeNbHO-
CTH U MOBCEHEBHOMN XKU3HU IS

- MPAaKTUYECKUX pacueToB 1o (opmynam, BKIOYas (OpMYJbI, COIEpIKaline
CTENEHU, pauKaibl, JorapudMbl 1 TPUTOHOMETPUUECKHE (PYHKIIMH, UCTIONb3Ys IPU HEOOX O-
JUMOCTHU CIIPABOYHBIC MAaTepUANIbl M MPOCTEUIITNE BHIYUCIUTENbHBIE YCTPOHCTBRA.

DyHKIUHN U IpagUKH

— OTNpeAENATh, 3HAYeHUE (YHKIHMH MO 3HAYEHUIO apryMeHTa MPHU PA3IUYHBIX
cnoco0ax 3aganus (HyHKIHH;

— CTPOUTH TpaQUKU U3YUYEHHBIX (YHKIIHI;

— OIMKCHIBATh MO TpaduKy MOBEACHHE M CBOMCTBA (DYHKIIMI, HAXOAUTH IO Tpa-
buky QyHKIMH HaUOOBIINE U HAMMEHbBIIINE 3HAYCHHUS,

- pelarh ypaBHEHUs, MPOCTEUIIINE CUCTEMbl YPaBHEHUM, MCIIOJb3Yysl CBOMCTBA
GyHKIUHI 1 UX TpapuKu;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHNUSA U YMEHMS B MIPAKTUYECKON JIeSTEIBHO-
CTH U TIOBCEHEBHOM KHU3HM IS

- OMMCAaHUs C TIOMOIIbIO (PYHKIMM pa3INYHbIX 3aBHCHUMOCTEH, MpeacTaBICHUs
uX rpauuecky, HHTepIpeTaluuu rpaduKkoB.

Hauyana maTeMaTH4eCKOro aHAJIN3a

- BBIUUCIIATh MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIUM, UCHOJB3Ysl CIpPaBOYHBIE
MaTepuabl;

- UCCIIeIoBaTh B MPOCTEUIINX cay4asX (YHKIMH Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOoJIbIIME U HAMMEHbIINE 3HaUYeHUs! QYHKIUHN, CTPOUTH I'pa)KK MHOTOUYJIEHOB C MUCIOJb-
30BaHMEM ammapaTa MaTeMaTHUYECKOro aHAIIN3a;

- HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUSI B MPAKTUYECKON JesITeNbHO-
CTH U MTOBCEHEBHOMN KU3HU IS

- peleHus MPUKIAAHBIX 3a/1a4, B TOM YHCJIEe COLUAIbHO-3KOHOMUYECKUX U (PH-
3MYECKUX, HAa HAauOOJbIIME M HAMMEHBIINE 3HAYCHHUs, HA HaXO0XKJICHHE CKOPOCTU U YCKOpe-
HUSL.

YpaBHeHUs M HEPABEHCTBA

- pelarh palMoHaNbHbIE, MMOKa3aTeIbHble U JIOTApU(PMUUYECKHE YpPaBHEHUS U
HEPaBEHCTBA;

- COCTABJISATh YPABHEHUS 10 YCIOBUIO 33/1a4H;

- MCTOJIb30BaTh JUIS MPUOIMKEHHOTO PEICHUs] YpaBHEHUH M HEPaBEHCTB Ipa-
dbudeckuii MeTox;
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- n300pakaTh Ha KOOPIUHATHOM ITUIOCKOCTH MHOXKECTBA PELICHHM MPOCTEUIINX
YpaBHEHUH U UX CHUCTEM;

— KCII0JIb30BaTh TPUOOPETCHHBIC 3HAHUS U YMEHUSI B IPAKTUUYECKON JIeSITeIIbHO-
CTH ¥ TTOBCEAHEBHOM XKU3HU IS

- IIOCTPOEHHUS U UCCIAEAOBaHUS TPOCTEUILINX MATEMATUYECKUX MOJIETIEH.

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOATHOCTEM

— pemarh npocreiiimne KOMOMHATOPHBIE 3aa4d METOAOM Iepedopa, a TaKkxke ¢
UCTIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

- BBIUUCIISATH B MPOCTEUIINX CITy4asiXx BEPOATHOCTH COOBITUN Ha OCHOBE MOJICYe-
Ta YKUCJIa UCXOJIOB;

— WCII0JIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUSI B IPAKTUUYECKON JIeSITEIIbHO-
CTHU ¥ TTOBCEAHEBHOM KU3HU IS

- aHaJM3a peajbHbIX UYMCIOBBIX JIAHHBIX, MPEICTABICHHBIX B BHUJE AHATPaMM,
rpaduKoB;

— aHaim3a UHQOPMALIUK CTATUCTUYECKOTO XapaKTepa.

I'eomeTpust

- pacro3HaBaTh Ha 4epTeKax M MOJIENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHO-
CUTh TPEXMEPHBIC OOBEKTHI C X OMUCAHUSIMU, H300PKECHUSIMU;

— OMUCHIBATh B3AUMHOE PACIIOJIOKEHUE TPSIMBIX U TUIOCKOCTEN B POCTPAHCTBE;

— aHAJIM3UPOBATh B MPOCTEHIINX CIIydyasx B3aUMHOE PACIONIOKEHHE 00BEKTOB B
MIPOCTPAHCTBE;

- M300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIBIC TEJIA; BBIOJIHATD YEPTEIKU
10 YCJIOBUSIM 3aJ1ay;

— pemath IJIAaHUMETPUYECKUE W MPOCTEHINE CTEPEOMETPUUYECKHE 3aJayd Ha
HaXO0X/IEHNE T€OMETPUUYECKUX BEJIMYMH (IJIMH, YIJIOB, IUIOIAJeH, 00bEMOB);

— WCIIOJBb30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a7ad IUIAHUMETPUUYECKHE
(bakKThl U METO/IBI,

- MIPOBOANTD TOKA3aTEeIbHbBIE PACCYKICHUS B XOJ€ PEIICHUs 3a]a4;

- WCIIOJIh30BaTh MPHUOOPETCHHBIC 3HAHUS U YMEHUSI B TIPAKTUUYECKON JICSITEIIbHO-
CTH ¥ TIOBCEAHEBHOM KU3HU IS

— uccienoBaHus (MOJICTHUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYyallui Ha OC-
HOBE M3yYEHHBIX (JOPMYI U CBOHUCTB GUTYD;

- BBIUHCIICHUS] O0OBEMOB M IUIOIIAJIEH MOBEPXHOCTEH HPOCTPAHCTBEHHBIX TeEI
MIPU PEIICHUH MPAKTUYECKUX 3a7a4, UCTIONIB3Ys MPU HEOOXOAUMOCTH CTIPABOYHUKU M BBHIYHC-
JUTENbHBIE YCTPOUCTBA.

B pesynprare OCBOEGHHS ~ y4eOHOW  JUCHUIUIMHBI  OOYyYalOmUMHCA  JOJDKEH
3HATH/IIOHUMATD:

- 3HAU€HHE MaTeMaTHYeCKOW HayKu I pelIeHHUs 3aJad, BOSHUKAIOUIMX B TEOPUU U
MpPaKTUKE; IIUPOTY U B TO KE BPEMSI OrPAaHUUYEHHOCTh NMPUMEHEHUS MaTeMaTHYECKUX METO-
JIOB K aHAJIU3Y U UCCJIEI0BAaHUIO MIPOLIECCOB U SIBJICHUI B MPUPOE U OOIIECTBE;

- 3HAQUYCHHE MPAKTHUKU U BOMPOCOB, BOZHUKAIOIIUX B CaMOW MaTeMaTuke Uit GopMu-
POBaHUS U Pa3BUTHS MAaTEMaTUYECKON HAyKH; UCTOPUIO PA3BUTHS TIOHSITHS YMCIA, CO3/IaHUS
MaTEeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUS U Pa3BUTUS T€OMETPUH;

- YHUBEpCAJIBHBIM XapakTep 3aKOHOB JIOTUKH MAaTeMaTHYECKUX PACCYKICHUM, UX
MPUMEHUMOCTH BO BCEX OOJIACTSX UEIOBEYECKOU IS TEIBHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3INuHbIX IPOLIECCOB OKPYKAIOLIETO MHUPA.

B pe3ynbraTte n3ydeHus ydeOHOW JNUCIUTUTHHBI CO3IAIOTCS YCIOBHUS I (POPMUPOBa-
HUs 001mumx KoMmrereHui (nanee — OK):
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OK 1. IloHumarp CyImHOCTh U COLIMATIBHYIO 3HAYUMOCTh CBOEH Oymymiei mpodeccun,
MPOSIBIISITH K HEM YCTOWYHUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BEIOUPATh THIIOBBIE METOMABI U
CHocOOBl BBIMOJHEHUS NPO(PECCHOHANBHBIX 3aJad, OLEHUBaTh UX 3(PPEeKTHBHOCTH U Kaye-
CTBO.

OK 3. [IpyHuMaTh peuieHus B CTaHAAPTHBIX U HECTaHAAPTHBIX CUTYalUsAX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK M MCTOJIb30BaHUE HHPOPMAIIMH, HEOOXOIUMOM 1i1s 3 -
(EeKTUBHOTO BBIMOJHEHUSI MPO(PECCHOHANBHBIX 3a/1a4, MPO(PECCHOHATHHOTO U JINYHOCTHOTO
pa3BUTHSL.

OK 5. HMcnonp3oBath HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHUH B Tpodec-
CHOHAJIBHOM JIeSIT€IbHOCTH.

OK 6. PaboTath B KOJJIEKTUBE U B KOMaH/1€, 2(PpPEKTUBHO 00IATHCS C KOJJIETAaMH, PY-
KOBOJICTBOM, ITOTPEOUTEIIAMHU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTh 3a pabOTy YIEHOB KOMaH/bl, 3a PE3yJIbTaT BbI-
HOJIHEHUs 3aJjaHUH.

OK 8. CamocTosSTeNbHO OINpPEeNsiTh 3aaddl NMPOo(ecCHOHAIBHOTO W JMYHOCTHOTO
pa3sBUTHSL, 3aHUMATbCA CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHWPOBATh MOBBIICHUE KBATU(pU-
Kalluu.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIMHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bem B yacax
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 234
B TOM YHCIIE:
TeopeTuyeckoe o0ydeHue 78
MPAKTUYECKHUE 3aHATHSI 156
Ilpomesricymounan ammecmayus 6 ghopme IK3amena — 2 cemecmp




2.2. TemaTnueckuii IIaH u copep:xkanne yueoHoi gucunminasl OY .10 MATEMATHKA

Conep:xanue yueOHOIro MaTepuaJia, MPAKTUYeCKHeE 3aHATUSA Oo0bem | Koabl komire-
YacoB TeHuUu, pop-
MHPOBAHHIO

HaumenoBanue
pa3esioB U TeM

KOTOPBIX CIO-
co0cTBYeT 3J1€e-
MEHT Mporpam-

MbI
1 2 3 4
1 | MaremaTHka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMALIMOHHBIX TEXHOJIOTUAX U MPaKTHYe- OK 1-8
BBenenne cKoil apearenbHocTU. Llenn u 3agaun u3ydeHHs MaTeMaTHKU NPU OCBOEHUHU Ipodeccuii 2
CIIO u cnenuansaocte CIIO.
Pa3nen 1. Anreopa 31

Coaep:xaHue yueOHOro MaTepuaJia
1 | Lenble u panMoOHAIBHBIC YHCTIA.
2 | JIelCTBUTEIbHBIC YHCIIA. 2 OK 1-8
3 | lpuOnrkeHHbIC BRIYHCICHUS.

Tema 1.1.
4 | KoMIuieKcHbIe yuca.
Pa3BuTHne nonsiTus o
IIpakTnyeckue 3aHATHSA 6
4yucie. =
1 | Apudmernueckue 1eicTBHs HaJ YUCIAMHU. 2
2 | Haxoxnenne npuOIMKEHHBIX 3HAYEHWH BEIMYMH W TMOTPEUIHOCTEH BBIYMCICHUs (a0co- 9
JIOTHOW U OTHOCHUTEIHHOM)
3 | CpaBHEHHE YHCIIOBBIX BBIPAKCHHN. 2
Conep:xxaHue y4eOHOro MaTepuaJia
1 | KopHu HaTypasbHOM CTENEeHU U3 YUCia M UX CBOMCTBA.
2 | CreneHu ¢ pallMOHAIBHBIMU TTOKA3aTeIsIMH, X CBOHCTBA.
3 | CreneHu ¢ AeHCTBUTEIbHBIMH MTOKA3aTEISIMH, UX CBOWCTBA. OK 1-8
Tema 1.2.
4 | Jlorapudwm. Jlorapudm uuncna.
KopHu, crenenu u Jio- 3
—— 5 | OcHOBHOE JIOTapuU(PMHUECKOE TOMKIAECTBO.
) 6 | Hecarnunble u HarypanbHble Jorapudmel. [IpaBuna neiicteus ¢ norapupmamu. [lepexon k

HOBOMY OCHOBAHHUIO.
7 | [IpeobpazoBanue anredpandeckux BelpakeHUH. [IpeoOpazoBanme parioHAIBHBIX, UppaIlH-
OHAJIbHBIX CTENEHHBIX, OKA3aTEeJIbHbBIX U JOrapu(MUYECKUX BhIPAKEHUH.
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IlpakTHYecKkne 3aHATHS 20
1 | BrluucieHue u cpaBHeHUE KOpHEN. BrIonHeHne pacyeToB ¢ pauKagamMu. 2
2 | PemeHue uppannoHaibHbIX YPaBHEHUH. 2
3 | Haxoxenue 3Ha4eHUH CTENEHeN ¢ pallMOHAIbHBIMU MOKazaTesssMu. CpaBHEHHE CTETICHEH. 2
4 | IlpeoOpa3zoBaHMe BbIpaXKEHUM, COAEp)KAIMX CTeNeHH. PelneHne mokas3aresbHbIX ypaBHe- 2
HUI.
5 Pemenue nmpukiaaHpix 3a1a4. 2
6. | Haxoxnenue 3HaueHuil sorapudma 1o npous3BoIbHOMY OCHOBaHMIO. [lepexon oT ogHOro 9
OCHOBaHUS K IPYroMy.
7. | BeruucneHue u cpaBHEHHE JIOTapU(PMOB. 2
8. | JlorapudmupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKCHH. 2
9. | [IpuOnurkeHHbIE BHIYMCIECHUS M PELICHUs] IPUKJIAIHBIX 33/1a4. 2
10. | Pemenue norapu(p)MuU4eCKuX ypaBHEHHIA. 2
Pa3nes 2. OcHOBbI TPUTOHOMETPHH 29
Coaep:xaHue yueOHOro Marepuasa
1 | Paguannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCHHYC, TAHT€HC M KOTaHI€HC 1
Tema 2.1. OcHOBHBIE
qucia. OK 1-8
NOHSATHSA
IIpakTnyeckne 3aHATHSA 2
1 | Pannansblli METOZ M3MEPEHUS YIJIOB BPAIIEHNS U CBSI3b C TPaAyCHON MEPOM. 2
Coaep:xaHue yueOHOro MaTepuaJia
1 | ®opmynsl npuBenenus. @opmyinsl yaBoeHus. @opMyiibl IOJIOBUHHOTO YIJIa. 1
Tema 2.2. OcnoBubie | 2 | DopMyIIbl CIOKEHHUSL. OK 1-8
Tpuronomerpuyeckue | Ilpakruyeckue 3aHATHA 4
TOXKIEeCTBA 1 | OcHOBHbIE TPUTOHOMETPUUECKHE TOKECTBA. 1
2 | ®opMyIIbl CIOKEHHMSL. 1
3 | ®opmyInbl yABOCHHUS. 2
Coaepxanue yueOHOro MaTepuaJia
Tema 2.3. Ilpeodpa3zo- P Y P =
. 1 | IlpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUECKUX (DYHKIMI B IPOU3BECHUE U TPOU3BEACHUS
BaHHUS MPOCTENIINX 1
B CYMMY. OK 1-8
TPUTOHOMETPHYECKUX =
BBIpakenHii 2 | BolpaxxeHue TpPUTOHOMETPUYECKUX (PYHKIMI yepe3 TAaHTeHC MOJOBUHHOTO apryMEHTA.
IIpakTHyeckue 3aHATHSA 8
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1 | IIpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUUSCKUX (DYHKIMI B IPOU3BEICHUE. 4
2 | [Ipeobpa3oBanue npou3BeIeHNs] TPUTOHOMETPHUYECKUX (DYHKIUN B CYMMY. 4
Copep:kaHue y4eOHOTro MaTepuaJa
1 | Ilpocreiilme TPUrOHOMETPUYECKUE YPABHEHHUS. 5
2 | [Ipocreiimme TpuroHomerpuueckue HepaBeHcTBa. OOpaTHble TPUTOHOMETpUUYECKHE (PYyHK-
Tema 2.4. Tpurono- A OK 1-8
MeTpHYecKHe YpaB- 1. APKCHHYC, apKKOCHHYC, apKTaHT'€HC.
HeHUS! 1 HePABEHCTBa HpaKanecxune 3aHATHS 10
1 | IIpocreiinie TpUrOHOMETPUYECKHE YPABHEHHUS. 4
2 | IlpocTeiime TpUrOHOMETPHYECKHE HEPABEHCTBA 4
3 | O6paTHble TPUTOHOMETPHUECKUE (PYHKIIMH: apKCUHYC, APKKOCUHYC, apKTAHT€HC. 2
Pa3nes 3. @yHKk1uH, UX CBOICTBA M rpaUKHU 18
Coaep:xanue y4eOHOIro MaTepHuaJia
1 | ®yskouu. O6nacTh ompeAesieHUs 1 MHOKECTBO 3HAUYCHUM; TpaduK (DYHKIIUHU, IIOCTPOCHHE
rpadukoB QyHKINIA, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU. OK 1-8
CpoiictBa (pyHKIIMH. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, TIEPHOIN Y-
HocThb. IIpomexxyTku Bo3pacTaHust M yObIBaHUS, HauOOJIbIIee W HaUMEHbIIEEe 3HAUCHUS, 1
TOYKU IKCTpemyMa. ['padudeckas muTepnperanms. [Ipumepbl QyHKIIMOHATBHBIX 3aBUCH-
MOCTEH B peallbHbIX Mpoleccax U ABIeHUIX. ApupMeTndeckre onepanuy Haa QyHKIUSMH.
Tema 3 'ul' PyHKIHH, CrnosxHas ¢pyHkius (komno3unus). IloHsaTre o HenpepbIBHOCTH (QYHKIIMH.
UX CBOMCTBAMTPA- 15 | OGparnsie Qynkumn. O6IaCTh ONPEACICHHS W 00JIACTb 3HAYCHMI 0OPATHOH (DYHKIIHH.
huicu I"'paduix 0O6paTHON QyHKIMH.
IIpakTHyeckue 3aHATHA 8
1 | IIpumepsl 3aBHCHMOCTEH MEXly EPEMEHHBIMH B PealbHbIX Mpolleccax U3 CMEXKHBIX JUC- 9
nuruH. [loctpoenue u urenue rpa@ukoB QyHKITHH.
2 | O6paTtHble QYHKIUHU U UX IpadUKH. 2
3 | IlpeobpazoBanus rpaduka QyHKIINH. 2
4 | T'apmonunyeckue kosnebanus. [IpuknagHbie 3a1a4u. 2
Tema 3.2. Crenennsnie, | Cogep:xanue yueOHOro marepuaja
noka3artejibHble, 1o- | 1 | Onpenenenust yHKUUH, UX CBOMCTBA U rpadUKH. 1
rapupmudeckne u | 2 | [IpeoOpaszoBanust TpadukoB. [lapamienbHblil IEPEHOC, CHMMETPHST OTHOCHTENLHO OCEH KO- OK 1-8

TPUTOHOMETPHYECKHUe

OopAWHAT U CUMMCTPUSA OTHOCHTCIIbHO Ha4daJla KOOPpAWUHAT, CHMMCETPUA OTHOCUTCIIBHO IIPA-
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¢ynxuuun. Oo6parHbie

‘ Mot Y = X, paCTsAKCHUC U C)KATUC BJIOJIb oceit KOOpAMWHAT.

Tpuronomerpudeckue | [lpakrnyeckue 3aHATHS 8
¢pyHxuun 1 | UccnenoBanue ¢ynkiuu. CBoWCTBA JMHEHHOHM, KBaApaTUYHOH, KYyCOYHO-JIMHEHHOW U
npoOHo-nuHelHON (pyHkmit. HenpepsiBHbIe 1 nepuoanyeckue ¢pynkunu. CBoiicTBa U rpa- 6
(UK cHHyca, KOCUHYCA M KOTaHIeHCA.
2 | OOGpaTHbIE TPUTOHOMETPHUECKUE (PYHKITHH. 2
Pa3nen 4. YpaBHeHusi M HepaBeHCTBA 20
Coaeprxanue yueOHOro MaTepuaJa
1 | YpaBHeHus u cuctembl ypaBHeHHUH. PanmonanbHble, MppalyoHaibHbIE, [10KA3aTeIbHbIE U
TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI. 1 OK 1-8
2 | PaBHOCHIIBHOCTB YpaBHEHHI, HEPABEHCTB, CHCTEM.
OCHOBHBIE NTPHEMBI UX pelleHus (pa3iokKeHne Ha MHOXKUTEIH, BBEIEHUE HOBBIX HEU3BECT-
Tema 4.1. Ypasnennsn HBIX, TIOJICTAHOBKA, rpaUIECKHii METOJ).
H CHCTEMBI ypaBHe- IpakTHyecKue 3aHATHS 10
Huu. 1 | Kopnu ypaBHenuil. PaBHocunbHOCTE ypaBHeHUi. [IpeoOpa3oBanne ypaBHEHUH. 2
2 | OcHOBHbIE ITPHEMBI pellIeHHs] YPAaBHECHH. 2
3 | Pemenne cucrem ypaBHEHHH. 2
4 | Iloka3arenbHble, JOrapu(pMUUECKHE YPaBHEHHUS 2
5 | TpuroHomeTpuyecKkre ypaBHEHHS 2
Conep:xanue yueOHOro MaTepuaJia
1 | HepaBenctBa. PannonanbHble, MppallioHalibHble, TOKA3aTeNbHbIE U TPUTOHOMETPHUECKHE 1
Tema 4.2. HepaBen- gepaBeHCTBa. OK1-8
CHOBHbBIE IPUEMBI PEIIECHUS HEPABEHCTB.
crea. IIpakTnyeckue 3aHATHSA 4
1 | Iloka3zaTenbHble, JOorapupMHUUECKUE HEPABEHCTBA 2
2 | TpuronomerpuyecKre HEPABEHCTBA 2
Tema 4.3. Ucnosib3o- | Conepxxanue y4eOHOro MaTepuasa
BaHHeE CBOWCTB M 1 | Mcnonb3oBaHue CBOMCTB U rpa@ukoB (pYHKUUN NMpU pPEIICHUH YPAaBHEHUH U HEPABEHCTB.
rpaguKkoB QGyHKIUH MeTto MHTEpPBAJIOB. 2 OK 1-8

NpHU pelleHuu ypaB-
HEHUI U HEPABEHCTB.

N3o00pakeHne Ha KOOPAWHATHON TIJIOCKOCTH MHOKECTBA pEIIEHWH ypaBHEHUW W Hepa-
BEHCTB C JIBYMsI IEPEMEHHBIMHU U UX CUCTEM.
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IIpakTnyeckune 3aHATHS

1 | Vcnonp3oBanue CBOMCTB U TpauKoB (QYHKIMIA JUIsl PEIICHUs] YPABHEHUH U HEPaBEHCTB. 2
Pa3nes 5. KomOuHaTopuka, CTATHCTHKA U TEOPUSI BEPOSTHOCTH 28
Copep:kaHnue y4eOHOIro MaTepuaa
1 | OcHOBHBbIE NOHATUS KOMOMHATOPUKY: IIEPECTAHOBKY, 3aJaud Ha MOJCYET YHUCIIa pa3Melle-
HUH, IEPECTAaHOBOK, COUeTaHUH. PerneHue 3a1a4 Ha iepedop BapuaHTOB. 8 OK 1-8
2 | ®opmyna 6unoma Heiorona. CBoiicTBa OMHOMUHAIBHBIX KO3 (UIMEHTOB. TpeyroapHUK
Tema 5.1 [ackas.
OaemenTnsl koMOnHa- | [lpakTHyeckue 3aHATHSA 6
TOPUKH 1 | Uctopus pa3BuTus KOMOMHATOPUKH, €€ POJIb B PA3IUYHBIX cepax 4eIOBEUEeCKOH KHU3HE-
nesrenbHOCTH. [lpaBuna komOuHatopuku. Pemenne komOuHaTOpHBIX 3a1a4. PazMernienus, 2
COUYETaHMs U IEPECTAHOBKH.
2 | bunom HerotoHa u Tpeyronpnuk [lackans. 2
3 | [Ipuxmagnbie 3a1a9n. 2
Conep:xaHue yueOHOro Marepuaa
1 | CobbiTHe, BepoSITHOCTD COOBITHS. ClI0’KEHHE U YMHOXKEHHUE BEPOSITHOCTEH
2 | [lonsiTe 0 HE3aBUCUMOCTH COOBITHH. J[MCKpeTHas ciydaiiHash BEJIWYHMHA, 3aKOH €€ pac- 4 OK 1-8
npeneneHus. YucnoBble XapaKTEepUCTUKU JUCKPETHOW cilydaiiHOM BenuuuHbl. [loHsTHE O
Tema 5.2. 3aKOHE OOJIBIINX YHCE.
DJIEeMEeHTBI TeOpHH T 6
BEpONTHOCTH L PAKTHYECKHE 3aHATHS _ _
Krnaccuueckoe onpenenenne BepossTHOCTH. CBOMCTBa BEPOATHOCTEN, TE€OpEMa O CyMME Be- 9
posaTHOCTEN. CII0)KEHNE M YMHOKEHUE BEPOSTHOCTEN.
2 | Boruncienue BepoSTHOCTEH. 2
3 | [Ipuxmagnapie 3a1aun. 2
Coaep:xaHue yueOHOro MaTepuaJia
T 1 | IlpeacraBnenue AaHHBIX (TaOJMLBI, TUAarpaMMbl, rpaduku), reHepaabHas COBOKYIHOCTb, 5
ema S.3. BbIOOpKa, cpeHee apupmernyeckoe, Meauana. IlonsaTie o 3agagax MaTeMaTHUECKOW CTa- OK 1-8
BHeMeHuTH marema- TUCTUKU. PerieHne npakTHueckux 3aay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
THYeCKOH CTATHCTHKH
IIpakTnyeckune 3aHATHSA 2
1 ‘ [IpencraBienue 4YMCcaOBBIX AaHHbIX. [IpukiiagHble 3a1aun 2
Pa3znen 6. Hauanna maTteMaTH4ecKoro aHajmsa 48
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Copep:kaHue y4eOHOTro MaTepuaa

1 CnocoObl 3a1aHus, CBOMCTB YHCIOBBIX IOCIIEI0BATEILHOCTEH.
2 | llonarue o npexaene nocnenopareabHocTy. CyliecTBOBaHUE Mpezesia MOHOTOHHOW OrpaHHu- 2 OK 1-8
YEHHOM 0CJI€10BaTEIbHOCTH
Tema 6.1. ITocnenoa- | 3 | CymmupoBaHue mocienoBaTelbHOCTeH. beckoHeuHo yObIBaromias reoMeTrpuyeckas IMpo-
TeJbHOCTH rpeccusi ¥ ee cymma.
IlpakTHYecKkne 3aHATHS 4
1 | YucnoBas mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHMs, BBHIYMCICHUS WICHOB ITOCIIEHAO0BA- 9
TEIbHOCTH
2 | Ilpenen nocnegoBareabHOCTU. beckoHEeUHO yOBIBaOIIas TeOMETPUYECKAsi TPOrPeccusl. 2
Coaep:xaHue y4eOHOro MaTepuaJa
3 | llonarue o mpou3BOAHOM, ee reoMeTpuueckuil u ¢uznueckuit cMeici. [IpousBoanas sie-
MEHTApHBIX ()YHKIIHH. OK 1-8
4 | YpaBHeHue kacaTenbHOU K rpaduky HyHKIIUU
5 | IlpousBogHbIE CYMMBI, pa3HOCTH, IPOU3BEIECHNUS, YACTHBIE.
6 | IIpousBoHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH. 12
7 | llpumeHeHue Npou3BOAHON K UCCIETOBAHHIO (PYHKIIMI U TOCTPOCHHUIO IPaUKOB.
8 | [IponsBoaHbIe 0OpaTHBIX (PYHKIMI W KOMITO3UIINH ()YHKIIHHA.
Tewma 6.2. Tponssos- 7 | [IpuMepsl UCMONB30BAHUS MPOU3BOJHON IS HAXOXKACHUS HAWIYYIIEro pEeLIeHUs HpH-
KJIQJHbIX 3a/1a4yax.
Hast 8 | Bropas npousBojiHasi, ee reoOMeTpu4ecKuid M pU3NUECKUI CMBICI.
9 | HaxoxeHune CKOpoCTH sl TIpoliecca 3aanHoro GopmMyioii u rpadpuxom.
IIpakTHyeckne 3aHATHSA 10
1 | MexaHuueckuii ¥ reOMETPUUECKUN CMBICI MPOU3BOJHONW. YpaBHEHUE KacaTelbHOU B 00- 4
1IEM BHJIE.
2 | [IpaBuna u Gopmyinsl auddepeHurpoBanus, TabanIa MPOU3BOIHBIX JIEMEHTAPHBIX (PYyHK- 9
107071
3 | UccnenoBanue (QyHKIUI C MOMOIIBIO Mpou3BoAHOM.  Haxoxnenue HauOombIero, 4
HAMMEHBIIIETO 3HAYCHHUS M SKCTPEMATbHBIX 3HAUCHUH () YHKITHIA.
Tema 6.3. [lepBoo6- | Coaep:kaHue yueOHOro Mmarepuajia 12

pa3Hasi M HHTerpaJj

1

‘ HpI/IMeHeHI/IC OMPCACIICHHOI'0O UHTCTpaJla JJIA HAXOXKICHHUA IJIOIan KpHBOHHHeﬁHOf/'I Tpa-
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MELHH.

2 | ®opmyna Hetorona-Jlelibauna.
3. | Ilpumeps! IprMeHEHUsT MHTErpaia B PU3HKE ¥ TEOMETPUH. OK 1-8
IIpakTHYeckne 3aHATHS 8
1 | UuTerpan u nepooOpa3Has. 2
2 | Teopema HproTona-JIeitOnuma. 2
3 | [IpumeneHne MHTErpana K BBIYMCICHUIO (DU3MYECKUX BETUYMH M IUIOMIAJICH. 4
Pa3nen 7. 'eomerpus 58
Coaep:xaHue yueOHOro MaTepuaJia
1 | B3auMHoOe pacrosioKeHHE JBYX HpsSMbIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsMOM U
MJI0CKOCTH. [lapaiienbHOCTh MIIOCKOCTEN.
2 | [epreHANKYIAPHOCT NPSAMON M TUIOCKOCTH. [IepIeHIUKyIsSIp U HAKJIOHHAsL. YTOJ MEXIY OK 1-8
OpsIMOM U MJIOCKOCTHIO. JIByrpaHHbBIN yroil. YToa Mexay miockoctsaMu. [lepnennukymsp- 6
HOCTb JIBYX IUIOCKOCTEM.
3 | I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICTbHBIA MEPEHOC, CUMMETpPHUS
OTHOCHUTENIBHO IIIOCKOCTH. IlapamnensHoe npoektupoBanue. llnomanas OpTOroHasbHON
npoekuuu. M306paxenne npocTpaHCTBEHHBIX (QUTYD.
Tema 7.1. IIpakTuyeckue 3aHATHSA 14
Ilpsimble v mrockoctn | 1 | IIpusHaku B3aMMHOTO pacmosiOKEHUs NPSAMBIX. YTOJI MEXAY NpsAMbeIMH. B3anMHoe pacro- 2
B IIPOCTPAHCTBE JIO’)KEHUE NMPSMBIX U TUIOCKOCTEH.
2 | lleprienquKynsip ¥ HaKJIOHHAS K TUIOCKOCTH. YTOJI MEXAY NPSIMON U TIIOCKOCTHIO 2
3 | TeopeMbl O B3aMMHOM PACIIOJIOKEHUH TIPSIMON U TUIOCKOCTH. Teopema o Tpex MepreHanKy- 9
asipax.
4 | Ilpu3Haku u CBOICTBA MapaJUIENbHBIX U MEPIEHAUKYISIPHBIX MJIOCKOCTEH. 2
5 | PaccTosiHue OT TOYKH 710 MJIOCKOCTH, OT MPAMOH J0 MJIOCKOCTH, PACCTOSHUE MEXAY II0C-
KOCTSIMH, MEXJY CKPEUIUBAIOIIUMUCS TPSIMBIMU, MEXIY MPOU3BOJBHBIMU (UTYpaMH B 4
IIPOCTPAHCTBE.
6 | [lapamienbHOe NPOEKTHPOBAHHWE U €ro CBOMCTBA. Teopema O MIomaad OpTOrOHAIBHOM 5
MPOEKIIMY MHOTOYTOJIbHUKA. B3anMHOE pacnosioskeHue NpoCTPaHCTBEHHBIX QUTYP.
Tema 7.2. Conep:kanue y4eOHOIro MaTepuaa 6
MHOrorpaHHUKH 1 \ Bepmmnbl, pedpa, rpann MHOrorpaHHuka. PasBeprka. MHororpanHbie yriel. Buimykibie
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MHOTOrpaHHuKH. Teopema Disepa.

2 | [lpusma. Ilpsimast u nakinonHas npusma. [lapamnenenunen. Ky6. [Mupamuga. IlpaBunbnas
nupamuga. YcedeHHas nupamuaa. Terpasap OK 1-8
3 | Cummerpus B KyOe, B apasuienenunene, B npusme u nupamuze. CeueHus Kyoa, MIpu3Mbl U
IUpPaMUJIBI.
4 | IIpencraBieHre O MPAaBWIBHBIX MHOTOTpaHHMKaXx (TeTpa’jpe, KyOe, OKTa’ape, N0oAeKada-
pe).
IIpakTHyeckue 3aHATHSA 4
1 | Paznuunble BUbI MHOTOrpaHHUKOB. VX n3o0pakenus. CeueHusi, pa3BepTKH MHOTOTPaHHHU- 9
KOB
2 | Buger cummerpuii B ipoctpancTBe. CHMMETpUsST MHOTOTPaHHUKOB. 2
Coaep:xanue y4eOHOIro MaTepHuaJia
1 | Hununap u KoHyc. YcedeHHbI KOHyc. OceBble CEYeHUsl M CEUCHMs, NapajliesbHble OCHO- 4
Tema 7.3. Tesa u no- BaHHUIO. OK 1-8
BepxnocTu Bpamenus | 2 | [lap u chepa, ux ceyenus. KacarenbHas mi1ockocTs K chepe
IIpakTnyeckue 3aHATHSA 2
1 ‘ CuMMeTpHs Te BpallCHUS. 2
Coaepixanue yueOHOro MaTepuaJa
1 | O0wem u ero usmepenue. Muterpanbras popmyna oobema. @opmynsl oobeMa Kyda, mpsi-
MOYTOJILHOTO TapaljieNienunea, Mpu3Mbl, IUIMHAPA U KoHyca. DopMyiel o0beMa mapa u 2 OK 1-8
Tema 7.4. U3mepenns
101U chepsl.
B reomerpuu 2 | llono6ue ten. OTHONIEHUE MIIONIa /el MOBEPXHOCTEH U 0O0bEMOB MOJIOOHBIX TE.
IIpakTnyeckue 3aHATHSA 10
1 ‘ Beruucnenue miomazaei 1 00beMoB. 10
Coaepixkanue yueOHOro MaTepuaJa
1 [TpsamoyronbHas (JIeKkapToBa) CUCTEMa KOOPJIMHAT B pocTpaHcTBe. POpMyIa pacCTOSHUS
Tema 7.5. Koopauna- MEXy TBYMs TOUKaMU. Y paBHEHHUE C(HEphI, INTOCKOCTH U MPSIMOA.
Thl H BEKTOPbI 2 | Bexropsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. Cil0KeHHE BEKTOPOB. Y MHOXKEHHE BEK- 2 OK 1-8
TOopa Ha 4ucio. PaznojkeHne BeKTOopa MO HaNpaBiIeHUsIM. YTOJI MexX1y BekTopamu. [Ipoek-
11151 BEKTOPA Ha OCh
3 | Koopamaate! BekTopa. CkaisipHOe pon3BeieHHe BEKTOpoB. Vcronp30Banne KOOpAWHAT U
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‘ BCKTOPOB IIPU PCHICHUN MaTEMATHYCCKUX U IMPUKIIAJAHBIX 3aa4.

IIpakTHyecKkue 3aHATHA 8
1 | Jle#icTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAWHAT B IPOCTPAHCTBE. 2
2 | YpaBHEHUE OKPYKHOCTH, CepBbl, TNTOCKOCTH. 2
3 | PaccrosHne mexay Toukamu. J[eHCTBUS ¢ BEKTOpaMmH, 33JaHHBIMH KoopauHatamu. Cka- 5

JSIPHOE POM3BEICHUE BEKTOPOB.
4 | BexTOopHOE ypaBHEHHE NPSIMOM M IUIOCKOCTHU. Mcronb30BaHKME BEKTOPOB IPH JOKa3aTelb- 5

CTBE TEOPEM CTEPEOMETPHH.

IIpomescymounas ammecmayus 8 hopme dK3ameHa
Bcero 234

TemaTHKa HHAMBHIYAJbHBIX IPOEKTOB

OOBembl U 011 TOBEPXHOCTEH MPAaBUIIbHBIX MHOIOI'PAaHHUKOB U TE€J BPALLCHHS.
Marematuueckuii OUIbSp/I.

I'eomerpuueckue GopMbl B HCKYCCTBE.

I'eomeTpuueckue MoJienu B €CTECTBO3HAHUHU.

KommiekcHble unciia 1 ux pojb B MaTeMaTHKE.

CummMmeTpust B IpUpPOJE.

3aranku L{ukmonsl.

@PuHaHCOBas MaTeMaTHKa.

HlapHupHBIE MEXaHU3MBI.

10 Matemaruka 0e3 popmyi, ypaBHEHUN U HEPABEHCTB.

11. nTerpan u ero NpuMEeHEHHUE B KU3HH YeJIOBeKa.

12. I'padsl ¥ BX KCTIOIE30BAHHE.

13. MaTpuyHas anreOpa B 5JKOHOMHUKE.

14. JlepeBo 3Hanuii (anredpa).

15. 3aragku nupamMuabl.

16. Bennkue OTKpHITHS (MAaTEMaTHKH).

17. Bupycsl u 6akrepun (I'eomerpudeckas popma, pacroyio’)keHHE B IPOCTPAHCTBE, POCT YUCIEHHOCTH).
18. 3amaun mexanudeckoro npoucxoxaeHus. (I'eomeTpust macc, SKCTpeMabHbIEC 33]1a9H ).
19. Ponb 1 MecTo MaTeMaTHUKU B MH()OPMAITMOHHBIX TEXHOJIOTHUSIX.

20. 3araiouHbBIH MUp (HpaKTAIOB.

21. 3onoTas mponopuus.

oSN~ E
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22. 3HaKkOMCTBO ¢ Tpadamu.

23. I'padbl ¥ X IPUMEHEHUE B APXUTEKTYPE.

24. DneMeHTbI CTATUCTUKH.

25. Benykue MaTeMaTUKH U UX BEJIMKHE TEOPEMBI.
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3.YCJIOBHUSA PEAJIN3AIIMA TTPOT'PAMMBI YYEFHOU JUCIATLIAHBI

B umensx peanuzanuu KOMIIETEHTHOCTHOTO MOAXOAa NPHU U3YYEHUU AUCHUILIMHBI
OVY/1.10 MaTtemaTrka UCIOIB3YIOTCS aKTUBHBIC M HHTEPAKTUBHBIE (DOPMBI IPOBEACHNUS 3aH -
TUH (1€J0BbIE UTPBL, Pa300pP KOHKPETHBIX CUTYALUN, KPYIJIBIE CTOJBI, METOJ] IPOEKTOB, "M0O3-
roBoil mtypM", paboTa B MaJbIX IpyMIax, MyJIbTUMEANA-IPE3CHTAIIH, TBOPUECKUE 3aIaHHs)

[Ipumenenue Ha y4eOHOM 3aHSATUU AKTUBHBIX M MHTEPAKTUBHBIX (OpM pabOThI, CTH-
MYJIHPYET MO3HABATEbHYI0 MOTHUBAIIUIO O0YYAIOIIUXCs, IOMOTAeT MOAEeP)KaTh MOTHBALIHUIO
0o0ydaromuxcsi K MOJy4YEHUIO 3HAHUN, HAIAKUBAHUIO MO3UTUBHBIX MEXKINYHOCTHBIX OTHO-
IICHUH, TOMOTaeT YCTAaHOBJICHUIO JOOpOsKenaTenbHoi armochepsl. MHUIIMUpPOBaHUE U TO-
JIEpKKa UCCIIEIOBATEIbCKOM NEATEIbHOCTH 00yJaloluXcsl B paMKax peaiu3alud UMUA UHIH-
BUAYQJIbHBIX M TPYNIOBBIX HCCIENIOBATEIbCKUX MPOEKTOB, JAa€T BO3MOXHOCTH MPHOOpECcTH
HABBIK CAMOCTOSITENILHOTO pEelIeHUs MPoOJIeMbl, HABBIK TeHEepUPOBaHUSI U 0hOpMIICHHUS COO-
CTBEHHBIX HJI€H, HAaBBIK YB)KUTEJIBHOTO OTHOIIEHUS K UYXUM HJESIM, HaBBIK MyOIMYHOTO
BBICTYIUICHHUS TIepe]l ayIUTOpreH, apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3pEHUSI.

JUJ1st TO3UTUBHOTO BOCHPUATHS 00yJarOMMMHUCS TpeOOBaHUHN MTPETo1aBaTesi, IpUBJIe-
YeHHUs] X BHUMaHUS K OOCYKIaeMOW Ha 3aHSATUU MH(OpPMALMU, aKTHUBH3AIMU UX MO3HaBa-
TEJIBHOW JESTeIBbHOCTH Ha YYEOHBIX 3aHATHSAX MEXKIY IMPEToaaBaTelieM M 00YyJarolnMHCS
YCTaHABIMBAIOTCA JOBEPUTEIbHBIE OTHOILICHUSI.

Ha yueOHOM 3aHsATHH COONMIOMAIOTCS OOMICTIPHHATHIE HOPMBI TTOBEACHUS, MpaBHIIA
oOmIeHus: co crapmuMu (TpernojaBareieM) U CBEpCTHUKAMU (00y4YarOUUMUCS), TPUHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1. TpeGoBanusi K MUHUMAJIBLHOMY MATEPUAJILHO-TEXHUYECKOMY 00ecnevyeHUIo

Peanuzanust mporpamMmbl y4eOHOM IUCHUIUIMHBI oOecrieueHa y4eOHbIM KaOMHETOM
MaTEMaTHKH, OCHAIICHHBIM CJICAYIONUM 000pYyI0BaHUEM:

Ilepeyenb y4eOHO-HATISIAHBIX OCOOMIA:

[Inakarsel o Temam: « TpUrOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA», «DyHKIINH,
uX cBoMcTBa U rpagukm», « puronomerpudeckre (GyHKIUN», «MHOrOyronbHUKN». Pazna-
TOYHBIA MaTepuan. MynbTUMEANIHHBIE MaTepUAIIbl, CXEMBI, CIIPAaBOYHBIC TaOIHIIBI. CTEH b
(Yromnok BeimyckHUKa, O MaTeMaTUKe U MaTeMaTHKaX, YTOJOK OXpaHbl Tpy/a, Y YHCh,
YUUTBCS).

OcHaneHHOCTh 000py10BAHHEM:

UepTrexkHble THCTPYMEHTHI (LIUPKYJIb, JIMHEHKA, TPEYTOJIbHUK, TPAHCIIOPTHD).

[TK, MmyneTUMeanitHOEe 000pyI0BaHUE

Kowmnerorep - 1 wT., MyapTUMeaANa MPOEKTOP (IEPEHOCHOM) — 11T, SKpaH MPOEKIH-
OHHBIH (MePEHOCHOI) — 111T.

VYyebHast MeOeIb: CTOJBI, CTYJIbs, TOCKAa MEJIOBAsI.

IIporpammHoe obecnieueHue:

Microsoft Windows (moroBop Ne6714-20 ot 31.08.2020 no 31.08.2021), Microsoft
Office Professional Plus (moroBop Ne6714-20 ot 31.08.2020 no 31.08.2021). Zoom (Gec-
nIaTHast Bepcusi) — cBoOoHO-pactpocTpansemoe [10.

3.2 UudopmanuoHHoe odecnevyeHne peasu3alui NporpaMmmsbl

Jl5is peanu3anu MporpaMMbl y4eOHOM AUCHIUIUTHHBI OMOIMOTeUHbIH (OHT UMEET Tie-
YaTHBIE, JICKTPOHHBIC 00pa30BaTeIIbHBIC H HH()OPMAIIMOHHBIC PECYPCHI.

3.2.1 OcHOBHBbIE HCTOYHHUKH:

1. ITaBnrouenko, 0. B. Maremaruka : yueOHUK ¥ MPAKTUKYM JJISI CPETHETO TIpodec-
cuonanpHOTO 0OpazoBanus / FO. B. TlaBmouenko, H. I11. Xaccan ; mox o6meli penakmueii FO.
B. IlaBmtouenko. — 4-e uzn., nmepepad. u non. — Mocksa : U3garensctBo FOpaiit, 2021. —
238 ¢. — (IIpodeccumonanbHoe obOpazoBanmue). — ISBN  978-5-534-01261-
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3.//0O6pazoBarensHas mnardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/469708 —
TeKCT : ANEeKTPOHHBIN.

2. boromornos, H. B. Maremaruka : y4eOHUK s CpeAHET0 MPOo(dheCCUOHATBLHOTO 00-
pazoBanus / H. B. boromonos, I1. . Camolinenko. — 5-e uzj., nepepad. u mon. — Mocksa :
WznatensctBo FOpaiit, 2021. — 401 ¢. — (IlpodeccronansHoe obpazoBanue). — ISBN 978-
5-534-07878-7. // OO6pazoBarenbHas 1uiatrdopma  FOpait  [caiit] —  URL:
https://urait.ru/bcode/469433 — TekcT : AIEKTPOHHBIN.

3.2.3 JlonoJHUTEIbHbI€ HCTOYHHKH

1. boromonos, H.B. Marematuka: yaeonuk mist CIT1O [TekcT: DnexkTpoHHBIH pecypc]:
VYyeonuk / H. B. boromosoB. - 5-¢ u3., ep. u Ao1. - DieKTpoH. aaH.col. - M: M3naTenscTBO
IOpaiit, 2018. - 401 c. - (Ilpodeccuonanproe obOpasoBanue). - http://www.biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415 - TeKCT: 371€KTPOHHBIA.

2. Kpemep, H. 1II. MatemaTuka ajs KoJule/pkei: ydeOHOe mocoOue ajisi CpeiHero
npodeccuonanbroro odpazosanus / H. II. Kpemep, O. I'. Koncrantunosa, M. H. ®punman;

non pemakmueit H. III. Kpemepa. — 10-e¢ u3z., mepepad. u mon. — MockBa: M3naTenbcTBo
FOpaiit, 2019. — 346 c. — (Ilpodeccrnonansuoe oopazoBanue). — ISBN 978-5-534-05640-
2. — Tekcer: osnekrponssiii / OBC IOpaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/445990 - TeKcCT: IEKTPOHHBINA.

3. Tarapuukos, O.B. Martemaruka: y4eOnuk mns CIIO [Tekct: DiaeKTpOHHBIA pe-
cypc]: Yuebnuk / O. B. Tarapaukos. - DnektpoH. nas.col. - M: U3narensctBo KOpaiit, 2018.
- 450 C. - (ITpodeccuonanbioe  oOpa3oBaHuE). - http://www.biblio-
online.ru/book/C5CE6CBE-1780-4B37-9A97-B1011D00AEFC - TeKCT: 271€KTPOHHBIIA.

3.2.2 UudopmaniuoHHbIe pecypcehl:

1. http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm - Maremaruka

2. http://www.bymath.net/index.html - MaremaTuka

3. http://www.mathelp.spb.ru/index1.htm - JIekiuu mo BeICIICi MaTeMaTHKe
4. http://www.intuit.ru/courses.html - Marematrka
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON

TACIATLITAHBI

PesyabTaTnl 00yueHus
(3Hanus, ymenns, OK)

Kpurepun oueHku

MeToabI OIIEeHKH

Ymemy:

BBIOJHATE  apU(METUYECKHUE | BHIOJIHAET apudMeTrye- | BhinonHeHHe — NMPaKTUYECKHX
JENCTBUS, COYETas YCTHHIE M | CKUE JEHCTBHS, coyeTast pabor mo temam 1.1, 1.2, 2.1,
[HCbMEHHBIE TPUEMBI, I[PUME- | YCTHBIE U MUCHMEHHBIE 2.2,23,24,31,32 41, 42,
HEHME BBLIYMCIIUTENBHBIX | [IPHEMBL, IpUMeHenue Bol- | 430 -1, 9.2, 53, 6.1, 6.2, 6.3,

YCTPOMCTB; HAXOJUTh 3HAUCHUS
KOpHsSI HaTypaJbHOW CTENEHHU,
CTEMEHH C palMOHAIbHBIM IIO-
Kazarenem, Jiorapudpma, HcC-
MOJIb3ysl TPU HEOOXOIUMOCTH
BBIYHMCIIUTENIbHBIE  YCTPOMCTBA;
MOJIb30BAaThCA OIICHKOW U MpH-
KHJIKOM TPU MPAKTUYECKUX pac-
gyerax

OK 1-8

YHUCIIUTENBHBIX YCTPOUCTB;
HaXOJUT 3HAUYEHUS KOPHS
HaTypaJIbHOM CTEIICHH,
CTENEHHU C PALIMOHAIBHBIM
nokasaresem, Jorapudma,
UCIIOJIb3YS IPU HE00XO0-
JUMOCTHU BBIYUCIIUTEIb-
HBIE YCTPOMCTBA; IOJIb3Y-
€TCsl OLIEHKOHN U NIPUKU -
KO IIpY IPAKTUYECKHUX
pacuerax

7.1,72,73,74,75
VYeTHbII onpoc

IPOBOAMTH MO U3BECTHBIM (hop-
MyJjaM M IpaBuiaM mIpeoOpaso-
BaHUS OYKBEHHBIX BBIPAKCHUH,
BKJIIOUAIOIUX CTENEHH, paau-
KaJIbl, JIOTapU(pMbl M TPUTOHO-
MeTpuYecKue QyHKIUU

OK 1-8

MIPOBOJIUT 10 U3BECTHBIM
¢bopmynaM u npaBuiIaM
npeoOpa3oBaHust OyKBEH-
HBIX BBIPAKEHUH, BKIIIO-
YaOIUX CTETICHH, Paiu-
KaJbl, Jorapu(Mbl U TpU-
TOHOMETpUYECKUE PYHK-
LIUU

BBITIOJIHEHHS] TPAKTUYECKUX
CaMOCTOSTEIbHBIX
paboTt, MPOBEPOUYHBIX padoOT
no TeMam 1.2, 2.1, 2.2, 2.3, 2.4,

pabor,

3.2,41,4,2

BBIYUCIIATH 3HAYCHUSA YHUCJIOBBIX
U OYKBEHHBIX  BBIPAXKECHHH,
OCYILECTBIISA HEO0OXONMBIE
MOJICTAHOBKM U TpeoOpa3oBa-
HUA

OK 1-8

BBIUHCIISIET 3HAUEHUS YHC-
JIOBBIX U OYKBEHHBIX BbI-
paxXeHuM, OCYLIECTBIIASA
HE00XOAUMBIE IOJCTA-
HOBKHU U IIpeoOpazoBaHus

BBIIIOJIHEHUSI TMPAKTUYECKUX
CaMOCTOSITEILHBIX
paboT, MPOBEPOYHBIX padoT
no treMam 1.2, 2.3, 3.1, 3.2, 4.1,

pador,

5.1,52,53

ONpeeNATh 3HaUeHHE (PYHKIHUU
[0 3HAUEHUIO apryMeHTa IIpHU
pasIMYHBIX Crocodax 3alaHus

OIpeieIAeT 3HaUeHHUE
(GYHKINHU TIO 3HAYEHUIO
apryMeHTa npu pa3iud-

BBIIIOJIHCHHA TPAKTUYCCKHUX
CaMOCTOSITENbHBIX
paboT, MPOBEPOUYHBIX PabOT

pabor,

byHKIIUN HBIX CIIOCO0aX 3aJaHus no Temam 2.1, 2.2, 2.3, 2.4, 3.1,
OK 1-8 byHKIMH 3.2,43,6.2

CTpOUTh TpaUKd H3YYEHHBIX | CTPOUT TpadUKU H3Y4YEH- | BHIMOJHEHHUS TMPAKTHYECKUX
byHKIMMA HBIX (QYHKIUI pabor, CaMOCTOSTEJIbHBIX
OK 1-8 paboT, HpOBEpOUYHBIX paboT

o temaMm 3.1, 3.2, 4.3, 6.2

ONHKCBHIBaTh MO TpaduKy MoBe-
JeHue U CBOMCTBA (YHKIIH,
HaXOJUTh MO TpauKy QyHKIUH
HanOoJbIINE W HAWMEHbBIINE
3HAYeHUs

OK 1-8

OMHCHIBAET MO TpaduKy
MOBEJIeHNe W CBOMCTBA
GyHKIUH, HAXOAUT TIO
rpaduxy byHKIIUN
HauOOJIBIINE W HAUMEHb-
[IH1E 3HAYCHUS

BBITMOJIHEHUST TPAKTHYECKUX
CaMOCTOSITEITEHBIX
paboT, IpoBEepOUYHBIX paboT

pabor,

o temaMm 3.1, 3.2, 4.3, 6.2
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pemarb ypaBHEHHUs, MPOCTE-
IIME CHUCTEMBI YpAaBHEHUH, HC-
MOJIB3Ysl CBOMCTBA (PYHKIHMHA W
uX rpaduKu

OK 1-8

pelaeT ypaBHEHHUsS, IMPO-
CTEHIINE CHUCTEMBI YpaB-
HEHUH, HCMOJb3ys CBOMi-
cTBa (YHKIMHA M UX Tpa-
buxu

BBITIOJTHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX padoOT
no tremaMm 2.4, 3.1, 3.2,4.3,6.2

BBIYHCIIATh MPOU3BOJIHBIE DJie-
MEHTApHBbIX (QYHKIIUHI, HCIOIb-
3ys CIIPAaBOYHBIE MAaTEPUAIIbI
OK 1-8

BBIYUCIISIET TTPOU3BOHBIC
3JIeMEHTapHbIX (DYHKUUH,
WCIIONB3Yysl  CIPaBOYHbIC
MaTepuabl

BBITMOJIHCHUST  TIPAKTHYCCKUX
pabor, CaMOCTOSITEITLHBIX
paboT, TPOBEPOYHBIX PadoOT
1mo remam 6.2, 6.3

UCCIIENOBATh B MPOCTEUIIMX
cirydasx (YHKIMM HAa MOHOTOH-
HOCTh, HAXOJIUTh HAUOOJBIINE U
HaVMEHbBIINE 3HA4YeHHUS (yHK-
Ui, CTpouTh rpaduku MHOrO-
YJICHOB C HCIIOJIb30BAHUEM arl-
napara MaTeMaTH4ecKOro aHa-
am3a

OK 1-8

nuccuenayer B IPOCTEHIINX
ciyyasx (pyHKIMM Ha MO-
HOTOHHOCTb, HaxOJHUT
HauOoJplIMEe U HaUMEHb-
mMe 3Ha4YeHus (YHKIWH,
CTPOUT TpaUKH MHOro-
YJIEHOB C UCIOJIb30BAHUEM
anmnapara MaTeMaTH4eCKO-
ro aHaJIn3a

BBITIOJTHEHUST TIPAKTHYECKUX
pabor, CaMOCTOSITEIbHBIX
paboT, MPOBEPOYHBIX PabOT
mo temam 2.3, 2.4, 3.1, 3.2,
4.3,6.2

peuiars paldoOHalIbHBIE, II0Ka3a-
TEIbHBIE M JIOTapU(PMUUECKHE
YPaBHEHUS U HEPABEHCTBA

OK 1-8

pelaeT  panuoHAaIbHBIE,
[OKa3arejabHble U JIOTa-
pubMudeckue ypaBHEHUS
1 HEPAaBEHCTBA

BBIMOJIHEHHS] TPAKTUYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX pabOT
no teme 1.2

COCTaBISITh  YpPaBHEHHUS  TIO
YCIIOBUIO 33]1a4H
OK 1-8

COCTaBJISICT YPaBHEHHUS 10
YCIIOBUIO 33J1a4u

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOUYHBIX padoOT
no temam 1.1, 1.2, 2.1,2.2, 2.3,
24,31, 32,41, 42, 43, 5.1,
52,53, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75

UCIMOJIb30BaTh JJISI MPUOIMKEH-
HOTO pelIeHUs] YpPaBHEHHUU U He-
paBeHCTB rpaduuecKuii MeTos
OK 1-8

UCIIONB3YeT NSl MpuOIu-
JKEHHOTO pEeIIeHUs ypaB-
HEHUA U HEPaBEHCTB Ipa-
(buueckuit MeTo

BBITTOJIHEHUS] TTPAKTHUECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MpPOBEPOUYHBIX paboT
mo temam 3.1, 3.2, 4.3, 6.2

n300paxaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHO>KECTBA pelle-
HUW NPOCTEMIINX YpaBHEHUH W
UX CUCTEM

OK 1-8

n3o0pakaeT Ha KOOPAH-
HAaTHOM IUIOCKOCTH MHO-
JKECTBA pEUIeHUuH  Ipo-
CTEHIINX YpaBHEHWM U HX
CUCTEM

BBITIOJTHEHUST TIPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOUYHBIX padoOT
mo temam 3.1,3.2,4.3,6.2

pemaTe mpocTelime KoMOUHa-
TOpPHBIE 33J]a4d METOJIOM Iepe-
0opa, a TakKe C HCIOIh30BaHU-
€M U3BECTHBIX (popmy

OK 1-8

pelaeT npocTeime KoM-
OWMHATOpHBIE 3a7a4d Me-
TOJIOM mepebopa, a Takxke
C WCIONB30BaHUEM W3-
BECTHBIX (hOpMyI

BBITMOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSITEIIBHBIX
paboT, HpOBEpOUYHBIX paboT
1o pazzueiny 5

BBIYHCIIATH B HpOCTeP’IHIHX ClIy-
qasgX BCPOATHOCTU COOBITHII Ha
OCHOBE€ 1moacdue€Ta 4ucjia HCXO-

BBIUUCISICT B HpOCTCﬁHIHX
ClIy4asix BEpOSITHOCTH CO-
OBITHII Ha OCHOBE IIOJCYE-

BBIIIOJTHCHHUA TPAKTUYCCKHUX
paoor, CaMOCTOSITENTbHBIX
paboT, MPOBEPOUYHBIX padoOT

J0B Ta 4uCJjia uCXO0a0B o pasgeiny 5

OK 1-8

paciio3HaBaTb Ha YCPTCI)KAX U | paCllO3HACT Ha YCPTEC)KaAX | BBIIIOJIHCHUA TMPAKTHYCCKUX
MOACITAX IMPOCTPAHCTBCHHBIC | U MOACITAX IMPOCTpPaH- pa60T, CaMOCTOSATCIIbHBIX
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(GOpMBI; COOTHOCHUTH TpPEXMeEp-
HBIE OOBEKTHI C UX OMUCAHUSIMU,
HU300paKCHUSIMU

OK 1-8

CTBEHHBIE (DOPMBI, COOT-
HOCUT TpeXMEpHbIe 00b-
eKTBl C WX OIHCAHUSIMH,
M300paKESHUSIMU

paboT, MPOBEPOUYHBIX padoOT
no tremam 7.1,7.2,7.3,7.4,7.5

ONKCHIBATh B3aUMHOE PAaCIOJIO-
JKEHUE MPSAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE

OK 1-8

OIMCHIBAET B3aMMHOE pac-
MOJIOKEHHWE MPSIMBIX U
IUIOCKOCTEH B MPOCTpPaH-
CTBE

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX padoT
no remam 7.1,7.2,7.3,7.4,7.5

AHAJIM3UPOBATL B HpOCTCfIH.IPIX
ClIydasx B3aMMHOC pPacCIlOJIOKC-
HHE 00BEKTOB B IIPOCTPAHCTBE
OK 1-8

aHAJIM3UpPYeT B MPOCTEH-
IIMX ClIy4asX B3auMMHOE
pacrnojoxxeHue OOBbEKTOB
B [IPOCTPAHCTBE

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX padoOT
no remam 7.1,7.2,7.3,7.4,7.5

I/1306pa}KaTB OCHOBHBIE MHOI'O-
TpPaHHHUKHW W KPYIJIBIC TCJa; BbI-
IMNOJIHATH YCPTECIKHU I10 YCIIOBUAM
3aaa4d

OK 1-8

n3o0paxxkaer OCHOBHBIE
MHOT'OTPaHHUKH U KpyT-
Jple  Tela;  BBIIOJIHAET
YEPTEKU 110  YCIOBUAM
3a1a4

BBIMOJIHEHUS] TPAKTUYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOUYHBIX padoOT
no remam 7.1,7.2,7.3,7.4,7.5

pemarh IJIAaHUMETPUYECKUE U
mpocTeiiiue  cTepeoMeTpude-
CKHME 3aJjaud Ha HaxOXICHHE

FCOMETPHYCCKUX BEJINYNH
(nymuH, yrioB, Tuiomanei, oobe-
MOB)

OK 1-8

pemaer  IJIaHUMETpUYe-
CKHME€ W TpocTeilimue cre-
peoMeTpuuecKue  3ajaudu
Ha HaXOXJEHUE TeOMET-
PUYECKUX BEJIIMYUH (IJIHH,
yIJ0B, IJIOWIAACH, 00be-
MOB)

BBITIOJIHEHHSI TPAKTUYECKUX
pabor, CaMOCTOSTEIbHBIX
paboTt, MPOBEPOUYHBIX padoOT
no temawm 6.3, 7.1,7.2, 7.3, 7.4,
7.5

WCTIOIB30BAaTh NP PENICHUU
CTEPEOMETPUUECKUX 3a]1a4 Ij1a-
HUMeTpU4YecKrue (pakThl U METO-
JTBI

OK 1-8

UCHOJb3YyeT MPU PEILICHUU
CTEPEOMETPUYECKUX 3a/1a4
IUTaHUMETpUYecKue  Qax-
TBI U METOJIBI

BBINOJIHEHUST NTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MpPOBEPOUYHBIX paboT
no temam 6.3, 7.1,7.2, 7.3, 7.4,
7.5

MMPOBOAWUTH AOKA3aTCIbHBIC pac-
CYKACHUA B XOAC PCHICHUA 3a-

MIPOBOJUT JIOKA3aTeIbHbIE
paccy X AeHHsI B XOIE pe-

BBIIIOJIHCHHA TTPAKTUYCCKHUX
pa60T, CaMOCTOATCIIbHBIX

a4y LIEHUs 3a/1a4 paboT, MPOBEPOUHBIX padboOT
OK 1-8 1o paszenam 1-7

3namy:

3HauYEHUE MaTeMaTHYeCKOW | OCO3HAET 3HAYEHHWE MaTe- | BHIIOJHEHUS MPAKTUYECKUX

HayKH JUI PELICHUs 3a1a4, BO3-
HUKAIOIIUX B TEOPUH U MPAKTH-
Ke; IIHUPOTy U B TO K€ BpEMs
OTPaHMYEHHOCTb  ITPUMEHEHHUS
MAaTEMATUYCCKUX METOA0B K
aHaJIU3y U UCCIEIOBAHUIO IIPO-
LIECCOB U SBJICHUI B MPUPOJE U
00I1IeCTBE;

OK 1-8

MAaTUYECKOW HAyKd A
peuieHust 3ajad, BO3HUKa-
IOIMHUX B TEOPUH U TIPaK-
THUKE;

MMOHUMAET MHUPOTY U B TO
K€ BpeMs OrpaHUYEH-
HOCTb TPUMEHEHHs] Marte-
MaTUYECKUX METOJ0B K
aHAJIM3y U HMCCIIEIOBAHUIO
MPOLECCOB U SABJIEHUN B
MIpUPOJIe U OOIIECTBE;

pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOUYHBIX PabOT
o pazzaenam 1-7
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3HAYCHUE IPAKTUKA M BOIPO-
COB, BO3HHMKAIOIIMX B caMOM Ma-
TeMaTuke i1 GOPMHUPOBAHUSA U
pa3sBUTHUA MaTeMaTU4YeCKOn
HayKH; MCTOPHUIO Pa3BUTHA IIO-
HATHS YKCIIA, CO3/IaHUsI MaTeMa-
TUYECKOTO aHAJIN3a, BO3HUKHO-
BEHUsI U Pa3BUTUS TEOMETPUH;

OK 1-8

MOHUMAET 3Ha4eHUE MpaK-
TUKHA U BOINPOCOB, BO3HU-
KaloIMX B caMOW MaTeMa-
TUKE 17151 (OpMHUPOBaHUS
U Ppa3BUTHA MareMaruye-
CKOU HayKH;

3HAeT HCTOPUIO Pa3BHUTHUSA
MOHATHUSL YHCIA, CO3/IaHUS
MaTeMaTU4ecKoro aHaJlu-
3a, BOBHUKHOBEHHUS U pa3-
BUTHS T€OMETPHH;

BBITIOJTHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX PabOT
o pazzaenam 1-7

YHUBEpCAJIbHBIM XapakTep 3a-
KOHOB JIOTMUKH MaTE€MaTUYECKHUX
pacCy X IeHUl, HUX MPUMEHHU-
MOCTh BO BCEX 00JacTSX 4Yelo-
BCUECKOM JESITCIIHFHOCTH,

OK 1-8

IIOHUMAET  yHUBEpCalb-
HBI XapakTep 3aKOHOB
JIOTUKX MAaTEMAaTHUYCCKUX
pacCyXJICHH, UX TMPHUME-
HHUMOCTH BO Bcex o00Ja-
CTAX YEJIOBEYECKOU Jes-
TEJIBHOCTH,

BBIMOJIHEHUST  TIPAKTUYECKUX
pabor, CaMOCTOSATENIbHBIX
paboT, TPOBEPOYHBIX PadoOT
o pazjaenam 1-7

BEpPOSITHOCTHBIA XapakTep pas-
JUYHBIX IPOLECCOB OKpYKaro-

IIEro MUpa.
OK 1-8

OCO3HAET BEPOSATHOCTHBIN
XapaxkTep Pa3IMYHbIX
IIPOLIECCOB OKPYKAIOLIErO
MHpA.

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX padOT
no temam 1.1, 1.2, 2.1,2.2, 2.3,
24,31, 32,41, 42, 43, 5.1,
52,53, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75
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