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1. HACIIOPT PABOYEH ITPOT'PAMMBI JIJUCHUTLTAHBI

OYII.C0OO0.01.03 Mamemamuxa
1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

PaGouas mporpaMMa JUCIUIUIMHBI SBJSETCS YaCThIO MPOTrPaMMbl MOATOTOBKH CIEIMAIH-
CTOB CpPEIHEr0 3BEHAa B COOTBETCTBUU C (eAepPaTbHBIM TOCYIapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaHJApPTOM CpeaHero npodeccuoHaabHOro oOpa3oBaHus 1o crenuaabHocTH 38.02.01 DxoHo-
MHKa ¥ OyXrajaTepcKuil ydet (110 OTpaciisMm) .
1.2. MecTo y4ye0HOIi TUCHMIIMHBI B CTPYKTYpe NPOrpaMMbl NOJATOTOBKH CNENHAIMCTOB CPeIHEro
3BeHa: yueOHas qucHuIuiiHa «MaTtemaTtukay OTHOCUTCA K 0a30BOM U NMPUHAJICKUT Ipyrie 00-
11e00pa3oBaTeNbHBIX yUEOHBIX JUCHUIUIMH CPeAHEro olmiero oOpa3oBaHHS U3 00S3aTEIBHON
npeaMeTHou oomactu «Matematuka u uapopmarukay OI'OC cpeanero odiero oopa3oBaHus.

1.3. Hean u 3a1a4u yuyeOHOM TUCUMILUIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOEHUS yuel-
HOM TMCUMILUINHBI:

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00 YyUYaIOLIUICS T0JIKEH 3HATh!

c(OpPMHPOBAHHOCTh MPEJICTABICHUNA O METO/axX 10Ka3aTeJbCTB, aITOPUTMOB PELICHUs 3a]ad;
yMeHuHU (OopMyIHupOBaTh ONpPEIEICHUs, AaKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH JIOKa-
3aTeJIbHBIE PacCYKJICHUS B XOJI€ pELICHUs 3a/1a4

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI O0YyUYaIOLIUICS T0JKEH YMETh!

1) ymenue onepupoBarh MOHATHSAMU: OINpPEAEICHUE, aKCUOMa, TEOPEMA, CJIEJICTBUE, CBOM-
CTBO, IIPHU3HAK, J0KA3aTeJIbCTBO, PAaBHOCWIbHBIE (POPMYJIUPOBKU; YMEHHE (OPMYIHUPOBATH 00-
paTHOE U NPOTHUBOIIOI0KHOE YTBEPKIACHUE, [IPUBOIAUTE IIPUMEPEL U KOHTPIIPUMEPEI, UCIIOIB30-
BaThb METOJI MaTeMaTUYEeCKON MHAYKIHMH; MPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS NPH peLie-
HUU 3a/1a4, OLICHUBATh JIOTUYECKYIO IPAaBUIIBHOCTD PACCYXKICHUM;

2) YMCHHE OIICPUPOBATb NOHATUAMU: MHOKECTBO, ITOJAMHOXKECTBO, OIICpALlUHA HAJl MHOKC-
CTBaMH, YMCHUC HCIIOJIL30BAThH TeopeTHKO-MHO)KCCTBGHHLIﬁ arrmapar ajsd onvucaHus peajlbHbIX
MponeccoB U SIBIICHUH U IIpUu pCHICHUH 3a/ia4, B TOM YUCIIC U3 APYTUX y‘le6HBIX MMpeaAMETOB;

3) yMeHHEe OnepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad Ha miIoc-
KOCTH; YMEHHUE 3aJlaBaTh U OINHUCHIBATh I'padbl pa3IMYHBIMU CIOCOOAMM; MCIIOJIB30BaTh Ipadbl
IIPY PELICHUN 33/]a4;

4) ymeHue cBOOOIHO ONEpUPOBATh MOHIATUSIMU: COYETaHUE, IEPECTAHOBKA, YUCIIO COYETa-
HUH, YuClo nepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NMPUMEHATh KOMOMHATOpHbIE (GakThl U
paccyXIeHMs Ul PEeLIeHus 3a1ay;

5) yMeHuEe onepupoBaTh MOHATUSMU: HATypaJIbHOE YMCIIO, LIEJI0€ YUCIIO, OCTATOK IO MO-
JYJII0, PAlMOHAIIBHOE YHCIIO, HPPALMOHAIIBHOE YHCIIO, MHOXKECTBA HATYpaIbHBIX, LIEJIBIX, PallU-
OHAJIbHBIX, JEHCTBUTEIBHBIX YACEI; YMEHUE UCIIOIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEH bILIUN
o0l enuTeNnb U HauMeHblee olliee KpaTHoe, alropuT™M EBkiuaa npu pemieHun 3anad; 3Ha-
KOMCTBO C Pa3JIM4YHBIMU [TO3ULIMOHHBIMU CUCTEMAaMHU CYUCIICHUS;

6) yMeHue cBOOOJIHO ONEpUPOBATH MOHATHUSMHU: CTENEHb C ILIEJBIM IOKa3aTelieM, KOPEHb
HaTypaJIbHON CTENECHH, CTENEHb C PALMOHAIBHBIM II0KA3aTEJIEM, CTEIEHb C JEHCTBUTEIIBHBIM
(BellecTBEHHBIM) TOKa3aTeseM, JIoTapuM uucia, CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO
4HCIIa;



7) yMeHHEe OnepupoBaTh MOHATUSAMH: TOKIECCTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaB-
HEHUE, HEPaBEHCTBO, CHCTEMa ypaBHEHUN U HEPaBEHCTB, PaBHOCUJILHOCTh ypaBHEHUH, Hepa-
BEHCTB U CHCTEM, pallMOHAJIbHBIC, UPPALIMIOHAIBHBIC, TIOKA3aTENIbHbIE, CTEIICHHBIE, JOrapupMu-
YecKue, TPUTOHOMETPUYECKHE YpaBHEHHUs, HEPABEHCTBA U CHCTEMbI; YMEHHUE pellaTh ypaBHe-
HUSl, HEPABEHCTBA M CUCTEMBI C IIOMOIIbIO Pa3JIMYHBIX IIPUEMOB; pEIIATh YPABHEHUS, HEPABEH-
CTBa M CHCTEMBI C [TapaMeTpOM; PUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS
MaTeMaTHUYECKUX 33]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U pealbHOU )KU3HHU;

8) yMmeHue cBOOOTHO OMEPHUPOBATH MOHATHAMU: rpaduk (GyHKIHH, oOpaTHas (PYHKIUA,
KOMITO3UIUS (PYHKUUH, TUHEWHas GyHKIWS, KBaJpaTHuHas QYHKIUS, CTeNeHHas (QYHKIHS C 11e-
JBIM TTOKA3aTesieM, TPUTOHOMETpUYEeCKHe QYHKIIMU, OOpaTHbIC TPUTOHOMETPUYECKHE QPYHKIINH,
nokaszaresbHas U Jorapupmuueckas GyHKINUN; YMEHUE CTPOUTH rpaduku (HYHKIHA, BBIOIHATH
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

YMEHHE UCIIONB30BaTh Tpaduku GYHKIUHN ISl U3YYCHHSI TPOLIECCOB U 3aBHCHUMOCTEH MPHU
pelleHnu 3a7a4 U3 IPYruxX yueOHBIX MPEAMETOB U U3 PealbHOM KU3HU; BhIpaXKkaTh GopMyliaMu
3aBHCUMOCTHU MEK]1y BEJINUMHAMU;

yMeHHe CBOOOJHO ONEpUPOBATh HMOHATHAMU: YETHOCTh (YHKLUHU, NEPUOJUYHOCTh (PyHK-
IIUH, OTPAHUYECHHOCTH (PYHKIINH, MOHOTOHHOCTB (YHKIIUH, SKCTpeMyM (pyHKITNH, HanbobIiee u
HalMEHblIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHUE ITPOBOAUTH HCCIIEJ0BaHNE (PYHKIINY;

YMEHHE HCIOJIB30BaTh CBOWCTBA M TpapuKu (YHKUIMH A pPEUIeHUs ypaBHEHHIA, Hepa-
BEHCTB M 3a/la4 ¢ MapaMeTpamu; n300pakaTb Ha KOOPAMHATHOHN MJIOCKOCTH MHOXKECTBA pellie-
HUI YpaBHEHUH, HEPABEHCTB U UX CHCTEM,;

9) ymeHue cBOOOJHO ONEpUPOBATh MOHATHSIMHU: IOCIEI0BATEIbHOCTb, apUpMeTHUYECKas
Iporpeccusi, FeOMETpUIecKas Iporpeccusi, 0ECKOHEUYHO yObIBaIOLasi FeOMETpUYecKas Iporpec-
CHsl; YMEHHE 33/1aBaTh MOCJIE0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POpMYyIT;

10) ymeHue omnepupoBaTh MOHATHUSMHU: HENPEPHIBHOCTH (YHKIMH, aCUMIOTOTHI Trpaduka
(byHKLIMU, TiepBas U BTOpas MPOMU3BOJAHAS (PYHKIUU, T€OMETPUUYECKUNA U (PU3MUYECKHI CMBICIT
IIPOU3BOIHOMN, TEPBOOOpaA3Hast, ONPEIEICHHbIN HHTETpall; yMEHHE HaXOJAUTh aCUMIITOTHI Ipadu-
Ka (QYHKIMM; YMEHHE BBIYHCIIATH MMPOU3BOAHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO U KOMIIO3H-
UU QYHKIMM, HAXOJUTh YpaBHEHHUE KacaTeNbHON K rpaduKy (yHKIUY;

YMEHHUE HCIONb30BaTh MPOM3BOJIHYIO A MCCIeNOBaHMUA (YHKUMH, JUISI HAXOXKICHHS
HAWIY4ILIEero perieHusi B IPUKIAJHbIX, B TOM YHCJIE COLMATbHO-DKOHOMUYECKUX U (PU3NUECKUX
3ajadax, JUIsl ONpeJIesIeHUs] CKOPOCTU U YCKOPEHMSI; HAXOIUTh IUIOAAN U 00beMbl (GUryp ¢ mo-
MOIIBI0 MHTETpaa; IPUBOJUTH MPUMEPH MaTEMATHUECKOIO MOJECIUPOBAHMS C TIOMOILBIO U (-
(bepeHIaTbHBIX YPaBHEHUI;

11) ymenue onepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPS)KEHHBIE KOMIIJIEKCHBIE
quciIa, MOJIYJb U apIYMEHT KOMIUIEKCHOTO YucIa, popMa 3amucy KOMIUIEKCHBIX Yncel (TeoMeT-
puyeckasi, TPUTOHOMETpUYecKass M airedpanyeckas); yMeThb MPOU3BOAMTH apUpMeTHYecKue
JENCTBUS C KOMIIJIEKCHBIMU YHMCIIAMH; IPUBOJUTH NPUMEPHI HCIIOIb30BAaHUS KOMIUIEKCHBIX YH-
cel;

12) ymeHnue cBOOOJHO ONEPUPOBATH MOHATHAMU: CpeaHee apudmMeTHueckoe, MeauaHa,
HauOoJbIlIee U HAUMEHbIIee 3HaYeHUsI, pa3Max, AUCIIEPCHsi, CTAaHIaPTHOE OTKIOHEHUE I OIH-
CaHMs YMCIIOBBIX JIaHHBIX; YMEHHME UCCIIEI0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C MPU-
MEHEHHEM IpauyecKuX METOJ0B U IEKTPOHHBIX CPENICTB; rpaUueCcKH UCCIIE]0BATh COBMECT-
HbI€ HAOJIIOIEHUS ¢ TOMOIIBIO AUarpaMM pacceuBaHMs U JIMHEHHON perpeccuy;



13) ymeHHne HaXOAUTh BEPOSITHOCTU COOBITUH C MCIIOIB30BAaHUEM TpapUUECKUX METOJOB;
IOPUMEHSATh Ul PelIeHus 3a7ad (pOpMyJibl CIOXKEHUS M YMHOKEHHs BeposATHOcTeH, hopMyiy
NOJTHOM BeposiTHOCTH, (hopmyiny bepHymnu, komOuHaTopHbIe (DaKThl U (HOPMYIIBI; OICHUBATH
BEPOSITHOCTH pEalIbHBIX COOBITHI; YMEHHE ONEpPUpPOBATH MOHATUSAMM: ClydaiiHas BeIMYHMHA,
pacmpezieneHle BEpPOsITHOCTEH, MaTeMaTH4ecKoe OKUAaHKEe, AUCIEPCUs U CTaHJAPTHOE OTKJIO-
HEHME CIy4alHOM BeJMYMHBI, (YHKUUH pACHpeleseHUs] U IUIOTHOCTH PaBHOMEPHOIro, IMOKa3a-
TEJIBHOTO M HOPMAJIBHOTO paclpe/ieieHuii; yMEHHE HCIIONb30BaTh CBOICTBAa M3YyYEHHBIX pac-
npefeneHui A peleHusl 3ajad; 3HAKOMCTBO C HMOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX MCCIIE0OBAaHUI; YMEHHE IPUBOAUTE IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLECTBEHHBIX SIBJICHUSIX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: TOUKA, MpsAMasi, IUIOCKOCTh, MPOCTPaH-
CTBO, OTPE30K, JIy4, IUIOCKUN YroJj, JBYTpaHHBIA YroJl, TPEXI'PaHHbIM yroj, mepeceKkarouumecs,
HapauleJIbHbIE U CKPEIIMBAIOIINECS MPSAMBIE, ApaIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH, yroj MeXJly IPSMBIMHU, YTOJI MEXAY IPSIMOM U IJIOCKOCTBIO, YIOJI MEX/Y IIOC-
KOCTSIMU; YMEHHE HCIOIb30BATh NP PEUICHUH 3a/1a4 U3yYCHHBIC (PaKThl U TEOPEMBI TUIAHUMET-
pHM; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MUPE; YMEHUE ONEpUPOBATh MOHS-
TUSMU: MHOTOIPAaHHUK, CEYEHHE MHOI'OI'PAaHHUKA, MPAaBUIbHBIH MHOTOIPAaHHUK, [IpU3Ma, NUpa-
Mua, GUrypa v noBepXHOCTh BpallleHUs, LWIMHAP, KOHYC, 11ap, cdepa, pa3BepTka MOBEPXHO-
CTH, C€YEHUs] KOHyCa M LIMJIMHJPA, NapajlIeJIbHble OCH MM OCHOBAaHUIO, CEYEHME 1Iapa, IIOC-
KOCTb, Kacarolasicsi cgepsl, LWINHApPA, KOHYCA; YMEHUE CTPOUTb CEYEHHE MHOIOIpaHHMKA,
n300paxkaTb MHOTOTPAHHUKH, (UIYphl U TIOBEPXHOCTU BpAIllEHUs, UX CEUEHHUS, B TOM YHCIIE C
IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSATh CBOMCTBAa reOMETpUYECKUX (uryp, camo-
CTOSITENILHO (POPMYITUPOBATH ONpPEICICHHUSI M3Yy4aeMbIX (UTYp, BBIABUTATh TUIIOTE3BI O CBOIi-
CTBaxX M MPHU3HAKAX T€OMETPUUYECKHX (PUTyp, 0OOCHOBBIBATh WJIM OIPOBEPraTh MX; YMEHHE IPO-
BOJIUTH KJIACCU(PUKAIMIO (GUTYp TIO PA3IUYHBIM IPU3HAKAM, BBITOJIHATH HEOOXOIMMBIE JTOMOJI-
HUTEJIbHbBIC IOCTPOCHUS;

15) ymeHnue cBOOOJHO OnEepUpOBaTh MOHATUSAMU: IJIOLAAb PUTYPBI, 00bEM (QUTYpBI, BEJIH-
YMHA YIJIA, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXAY NPSAMBIMU, PACCTOSHHUE
MEXly MJIOCKOCTSMH, IUIOMIAAb C(eEpbl, MIOMAAb MOBEPXHOCTH MUPAMHUJIBI, IPU3MBI, KOHYCA,
WINHAPa, 00beM Ky0a, IpSMOYTOJILHOTO Mapajliesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYCa, Il1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00beMOB MOJA00HBIX PUTYD;

16) ymeHue cBOOOAHO OMEPUPOBATh MOHATUAMU: JBH)KEHHUE, MapajuleJbHBIA HepeHoc,
CUMMETpHUS Ha IUJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue Moa00us, MoA00HbIE
(Gurypsl; yMeHue pacrio3HaBaTh PaBHbIE U 10J00HBIE GUTYpHI, B TOM YHCJIE B IPUPOE, UCKYC-
CTBC, ApXUTCKTYPC, YMCHUC HCIIOJIB30BATh 'COMCTPHYCCKUC OTHOUICHUA, HAXOAUTH I'COMETPHU-
YyeCcKHe BEeMYMHBI (JUIMHA, YroJl, MJolaas, 00beM) MpU pelleHUH 3a7ad U3 JPYTruxX y4eOHBIX
npeaMEToOB U U3 peaﬂBHOﬁ KHU3HU,

17) ymenue cBOOOJHO OMEPUPOBATH MOHATHAMU: HPSIMOYTOJIbHAS CHCTEMa KOOpPJWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BE/IeHHE, BEKTOPHOE MPOU3BE/ICHHE,
YTOJ MEKJy BEKTOPAMH; YMEHUE HUCIIOIb30BATh BEKTOPHBIN U KOOPJAWHATHBIN METOA ISl pellle-
HUSl TEOMETPUYECKUX 3a/1ad M 33734 JIPYTHX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUAMU:
Matpuia 2 x 2 1 3 X 3, OIpeAenTens MaTPUIbl, FEOMETPUYECKUM CMBICI ONIPEECIIUTENS;

18) YMCHHUE MOJCINPOBATHL PCAJIBHBIC CUTYyAllUN Ha A3BIKC MAaTCMATUKH,; COCTABJISITHL BbIpa-
KCHUA, YpaBHCHHA, HCPABCHCTBA N UX CHCTCEMBI 110 YCIIOBUIO 3aJjadH, MCCJICIAOBATH ITOCTPOCH-
HBIC MOJICJIM C HUCIIOJIb30BAHUCM allliapara anrerLI, HUHTCPpHIPCTUPOBATDH nonyquan‘/'I PE3yiib-
TaT, CTPOUTH MATEMATHYCCKUC MOJCIIN C IMMOMOMIBIO IFr€OMCTPHUICCKUX MMOHATUH U BCJIMYHH, pC-
IaTh CBA3AHHBIC C HUMH IMPAKTHUYCCKUC 3a/ladr, COCTABIIATH BCPOATHOCTHYHO MOJCIb U UHTEP-



IIPETUPOBATH IIOJIYYEHHBIM pe3yibTaT; pellaTh NPUKIAJAHbIC 33a]a4d CPEACTBAMHU MaTeMaTH4e-
CKOT'0 aHAJIN3a, B TOM YHUCJIE COLIMATbHO-?)KOHOMHUYECKOT0 U (PU3NUECKOro XapaKkTepa;

19) ymeHue BRIOMpATH TOIXOSAIINA METO ISl PEIICHUS 33]]a4i; IOHUMaHUEe 3HAYMMOCTH
MaTeMaTUKU B U3yYE€HUU MPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUIA; YMEHHE PacIo-
3HaBaTh MPOSBIICHHE 3aKOHOB MATEMAaTHKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MaTeMa-
TUYECKUX OTKPBITUNA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4eOHOI padoThl

Bun yaeOHOM paboThI Obrem uacos,
2025 r.H.

MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 230
O06s13aTenbHas aynuTopHas yuebHasi Harpy3ka (Bcero) 222

B TOM YHUCJIC:

JIEKITHI 78
MPAKTHYCCKHUE 3aHATHS 144
KonTtpons 8
[TpomesxyTouHas arrectanus B GopMe 9K3aMeHA -




2.2. TemaTuyeckuii mJjian u cogaep:xkanue gucuunaunusl QYIL.C0O0.01.03 Mamemamuxa

HaumenoBanmue pa3- | Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHbie M NPAKTHYECKHE 3aHATHS, caMocTos- | O0beMm yacoB | YpoBeHb
J€JI0B U TeM TeJbHas padoTa o0ydyaromuxcs, KypcoBasi padota (IpoeKT) 2025 r.H OCBOCHUS
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremaTuka B Hayke, TEXHHKE, 5KOHOMUKE, HH(OPMAIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKON 2
nestenbHOCTH. Llenn u 3ama4um M3ydeHus: MaTeMaTHKU B YUPEXKIECHUSIX CPEIHEro IMpodeccHo- 1
HaJIbHOT0 00pa30BaHusl.
Paznen 1. Anreopa 22
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 6
Pa3BuTue nmousitust | [lenbie u panpoHanbHble yncna. JlelicTBuTenbHble yrcna. KoMmiekcusie uncna. [pubnmxeHHbie 6 93
0 YucJie BBIUMCIICHMUSL. ,
Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia 16
Kopuu, crenenu u | Kopun u crenend. KOpHM HaTypajibHOM CTENEHM M3 YHWcia W uX cBoiictBa. CTerneHu ¢ 16
JIOl"apl/lfl)Mbl pauoOHAJIBHBIMHA IIOKA3aTCIsSIMHU, HX cBorictBa. CTeneHu C NEWCTBUTEIHLHBIMHU ITOKA3aTEIISIMU.
Jlorapudm. Jlorapudpm uncna. [lecatndnsie u HaTypaibHble jJorapudmsl. [IpaBuna neictuii ¢ 123
norapudmamu. [Ipeobpa3oBanue  anreOpamyeckux  BbIpakeHuil.  [IpeoOpazoBanue =
pallMOHATIBHBIX, HUPPALMOHAJIBHBIX  CTEMEHHBIX, IOKA3aTeNbHBIX U  JIOrapuPpMHUUECKUX
BBIPaXKEHUH.
Pa3nes 2. OCHOBbI TPUTOHOMETPHH 22
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 4
OcHoBHbIE OHATH | Pannannas mepa yriia. Bpamarensnoe asmwkenne. Curyc, Kocunyc. TaHTeHC U KOTaHTeHC. 4 2
Tema 2.2. Copep:xanue y4eO0HOro MaTepHaIa 6
OcHoBHbI€e TPUTO- | DopMyIibl pHBeneHuUs. DopMyIIbl cliokeHnst. DopMyIibl yBoeHHs. DOPMYJIBI TIOJIOBUHHOTO YIIa. 6
HOMETPHYECKHE 12
TOK/AECTBA.
Tema 2.3. IIpeoopa- | Conep:xanue yueOHOro Marepuaja 6
30BaHuUs npocreii- | [peoGpaszoBaHre CyMMbI TPHTOHOMETPUYECKUX (DYHKIMH B TPOHM3BEICHUE M MPOU3BEICHUS B 6
LIIMX TPUTOHOMET- | cymMy. BripakeHne TpUroHOMETpHIECKUX (PYHKITUN Yepe3 TaHTeHC MTOJIOBHHHOTO apryMEHTa. 2,3

PHYECKHUX BbIpaxe-
HUIA.




Tema 2.4. Tpurono-

Conep:kanue y4eOHOT0 MaTepHuaJia

MeTpu4ecKue ypaB- | [Ipocreiiline TPUroHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA 6
HEHUs ¥ HepaBeH- 2
CTBA.
Pa3nen 3. ®DyHKuMHU, UX CBOHCTBA U rpaduKu 10
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 2
@®yukuud. CBoii- | Oynkiuu. O6IacTh ONpENENeHHss W MHOXKECTBO 3HAYEHWM; rpapuk (QYHKIUH, MOCTPOECHHE 2
crBa pyuxkuun. O6- | rpadhukoB QyHKIMH, 331aHHBIX Pa3IUYHbIME criocobamu. CBOWCTBA (PYHKIIMHM: MOHOTOHHOCTb,
paTHble PYHKIMH. | 4€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, TEPHOJMYHOCTh. [IPOMEXYTKM BO3pacTaHHs U
yObIBaHUs, HauOoJblllee M HaUMEHbLIEEe 3HAUeHMs, TOYKM OHKcTpemyMa. ['paduueckas 1
uHTepnpetanus. [IpuMepsl QyHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEATBHBIX MPOLIECCaX H SBICHUSX.
O6patupie  Qynkuuu. I'paduk obpatHoil QyHkuMH. ApudMeTHUYecKHe Omnepanuu HaJ
bynkumsamu. CrioxxkHast QyHKIHS (KOMIO3HIIUS).
Tema 3.2. Conep:xanue yueOHOTo MaTepHuaJia 8
Crenennbie, moka- | Crenennas QyHKus, e€ cBoicTBa U rpaduk. [TokasarenbHas GYHKIUS, €€ CBOWCTBA U IpaduK. 8
3aTeJbHBbIC, JIOra- | Jlorapudpmuueckas QyHkuus, e€ cBoiictBa W rpadux. TpuroHomerpmyeckue ¢QYHKIUH, HX
pupmuveckne u cBoiictBa M rpaduxu. OOpaTHbIE TPUTOHOMETPUUECKHE (YHKLUHU, MX CBOHCTBA M TIpadUKH.
Tpuronomerpu4e- | [Ipeo6pazosanue rpagukos. IlapannensHblii nepeHoc
ckue pynknun. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpu4yecKue QyHK-
U
Pa3nes 4. YpaBHeHuUs1 M HEPAaBeHCTBA 14
Tema 4.1. Copnepxxanue y4yeOHOro MmarepuaJia 6
YpaBHenus u cu- PannoHaneHble 1 MppalOHAIbHBIE ypaBHEHUS. PaBHOCWIBHOCTh ypaBHEHHI, HEPABEHCTB, CH- 6
cTeMbl ypaBHeHUH | crem. [lokasarenbHbie U JOrapuGMUIECCKHE YPABHEHUS M CHCTEMBI. TPUTOHOMETPUYECKUE YpaB- 2
HEHUSI.
Tema 4.2. HepaBsen- | Coaep:kanue yueOHOro Mmarepuajia 6
CTBa
PannonanbHble M MppanMoOHaIbHBIE HepaBeHCcTBA. OCHOBHbBIE NpHeMbl MX pemieHus. llokasza- 6
TEJbHBIE 1 TPUTOHOMETPUUECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLEHUS. 2,3
Tema 4.3. Ucnnosib- | Copep:xxanue yueOHOIro marepuasa 2




30BaHue cBOiicTB 1 | Meron untepBasioB. M300pakeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOKECTBA PELICHUN ypaBHe- 2
rpadukoB GpyHKUMA | HUI U HEPABEHCTB C ABYMsI [IEPEMEHHBIMU U UX CUCTEM. 2
NPH pelieHuH ypaB-
HEHHIi M HePABEHCTB
Paszaea 5. Hayaja MmareMaru4yeckoro aHajansa 32
Tema 5.1. Ilocaeno- | Conepkanue yueOHOTo MaTepuaia 8
BaTEJIbHOCTH Crioco0bl 3a1aHusl U CBOMCTBA YUCIIOBBIX IocieaoBarenbHocTe. [lonstue o npesaene nocieno- 8
BatelbHOCTH. CylllecTBOBaHUE INpefiesla MOHOTOHHOM OTpaHWYEHHOM IOCII€0BaTEIbHOCTH. 23
CymmupoBaHue mnocienoBaTesbHOCTEN. beckoHeuHO yObIBarolas reoMeTpuyecKasi Iporpeccus ’
U ee CyMMa.
Tema 5.2. IIpoun3- | Coaepkanue y4eOHOro MaTepuajia 12
BOJHasl [TonsiTHe 0 Mpou3BOAHON (PYHKIMH, €€ reOMETPUIECKHA U (PU3NIECKUI CMBICT. Y paBHEHHUE Ka- 12
carenbHON K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, Pa3HOCTH, MPOU3BEACHHUS, YACTHOTIO.
[Tpon3BoIHBIE OCHOBHBIX JI€MEHTApHBIX QyHKIMH. [Ipon3BoagHbIe 00paTHON QYHKINK U KOMIIO-
3unuu GyHkuu. IlpuMeHeHne npon3BoAHON K MccaeI0BaHUIO (GYHKIMHA M MOCTPOSHUIO Tpadu- 2,3
KoB. [IpuMeps! UCHONB30BaHUS MPOU3BOJHON I HAXOXACHUS HAWIY4YILEro peueHus B MpU-
KJIaJHBIX 3a/1auax. Bropas npousBogHast, €€ reomerpuueckuil u ¢uzndyeckuit cmbici. Haxoxnae-
HUE CKOPOCTH JIJIsl Ipoliecca, 3aJaHHOTO (hOpMYJIToil B Tpad)uKOM.
Tema 5.3. IlepBood- | Conepkanue yueGHOro MmaTepuajia 12
pasHasi [TepBooOpaznas u uHTerpan. IIpumMeHeHue onpeneneHHoro HHTerpaa s HaX0XKJIeHHs TUI0Ia- 12 2,3
H MHTErpaJ U KpuBoJuHeHON Tpanenuu. ®opmyna Herorona-Jleitonuna. Ilpumepsl npuMeHeHUs HHTe-
rpana B GpU3MKe U T€OMETPUH.
Pasnen 6. 'eomeTpus 36
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 8
Koopaunarel u BeK- | [IpsmoyronbHas (IeKkapToBa) CHCTEMa KOOPIMHAT B IIPOCTPaHCTBE. POpMyIia pacCTOSHUS MEKLY 8
TOPbI JBYMsI TOUKaMH. YpaBHEHHs c(epbl, IUIOCKOCTH U NpsiMoil. Bekropel. Moayns BekTopa. PaBen-
CTBO BEKTOpOB. CIlI0)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yucio. PasnokeHne BeKkTopa mo 123
HaIpaBJIEHUAM. YTOJI MEXIy AByMs BekTopaMmu. [Ipoeknus Bekropa Ha ock. KoopanHaTel BEKTO- ”
pa. CkaisipHOe Mpou3BeeHne BeKTOpoB. Vcnonp3oBaHue KOOPIMHAT U BEKTOPOB MPH PEUICHUH
MaTEMaTHYECKUX U IMPUKIIAIHBIX 3a/1a4.
Tema 6.2. Coaep:xkaHue yueOHOro MaTepuaJia 10




IIpsimble 1 MJI0CKO-
CTH B IPOCTPAHCTBE

B3auMHoOe pacrnosioxkeHue JByX NpsAMBbIX B MpocTpaHcTBe. [lapamiensHOCTh MpsSAMON M IJIOCKO-
ctu. [TapamiensHOCTE 1UIOCKOCTEH. [lepreHIUKYIIPHOCTh NPAMOM U IUIOCKOCTH. llepnenauky-
JIAp Y HaKJIOHHAsA. YTOJI MEXAY MPSAMOU M TJIOCKOCTHIO. JIByrpaHHbIid yroii. Yron Mexay Iioc-
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KocTaMU. llepneHIuKymsspHOCTh IBYX IulockocTeil. ['eomerpuueckue mnpeoOpa3oBaHUs MpO- 123
CTPaHCTBA: apaJUICIbHBIN IEPEHOC, CHMMETPHUS OTHOCHTEIBHO II0cKOCTH. [lapamiensHoe mpo-
extupoBanue. [lnomiaas oproroHanbHON mpoekimu. M300pakeHre npocTpaHCTBEHHBIX (puryp.
Tema 6.3. Muoro- | Coaep:xanue y4eOHOro Mmarepuaja 6
IPaHHUKH Bepmunsl, pebpa, rpanu MHOrorpanHuka. Pa3septka. MHOrorpanselie yribl. Beimykibie MHOTO- 6
rpanHukd. Teopema Diinepa. [Ipusma. [Ipsimas u HaxkiioHHas npusma. [lpaBunpHas npusma. Ila-
pamenenunen. Kyo6. 2
[Tupamuna. [IpaBuiibHas nupamuaa. Ycedennad nupamuaa. Terpasap. Cummerpuu B KyOe, B na-
pajuienenumnese, B mpusme U nupamuje. Ceuenus Kyoa, npu3msl U nupamuasl. [IpeacraBienue o
MPaBUJILHBIX MHOTOTPaHHUKAX (TeTpasp, KyO, OKTa’Ap, JOJAEKAIP U UKOCAIIP).
Tema 6.4. Coaep:xxanue yue0HOro MaTepHaJia 6
Tena u IOBEPXHOCTH ]_[I/IJ'II/IHI[p M KOHYC. Y ceueHHBIN KOHYC. OcHoBaHHe, BBICOTa, OOKOBas MOBEPXHOCTb, 06pa3y10— 6
BpalleHUHA miasi, pazBepTka. OceBble CeUeHUsl U ceueHus napauienbHble ocHoBaHuto. [llap u cdepa, ux ce- 2
yeHus. KacarenbHas mi1ockocTh K chepe.
Tema 6.5. Conep:xanue yueOHOTro MaTepuaJia 6
M3mepenus B reo- | O6bem U ero usmepenue. MurerpansHas Gopmyna oobema. ®opmyiisl 00beMa Kyba, MpsMo- 6
MCTpUHU YrOJIBHOTO Tapajulesenunena, Npu3Mbl, UUIMHApa. PopMmynsl o0beMa NMUpaMuia M KOHYcCA. 23
@®opmynbl IUIOMIAM TOBEPXHOCTEH LMIMHApPA U KOHyca. PopMyiibl 00beMa Iiapa U IUIOIIa U ’
cdepsl. [logobue Tesn. OTHOMIEHUS MIONIA /e TOBEPXHOCTEH M 00bEMOB MOJOOHBIX TEJI.
Paznea 7. KomOuHaTopuka, CTaTHCTUKA M TEOPUS BEPOSITHOCTEH 18
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 6
JyieMeHTbI KOMOM- | OCHOBHBIE TIOHATUsS KOMOMHATOPUKH. 3aauyd Ha MOJACYET YKMCIIa Pa3sMEIIEHHM, TEPECTaHOBOK, 6
HATOPUKH couetanuil. Pemenne 3anau Ha nepebop BapuantoB. @opmyna 6uHoma Herotona. CoiicTBa 6u- 1,2
HOMUHAJIBHBIX K03 duiento. Tpeyroabuuk [lackas.
Tema 7.2. Copnepxxanue y4eOHOIro MaTepuaJa 6
DJIeMEHTBI TEOPHH Co0bITHE, BEPOATHOCTD COOBITHUS, CIOXKEHHE U YMHOXKEHHE BeposiTHocTel. [loHsTHe 0 He3aBuU- 6
BEPOSITHOCTEN CUMOCTH cOOBITHH. JlMCKpeTHas ciydaiiHasi BETUYMHA, 3aKOH €€ pacrpeneneHus. YnucioBele xa- 1,2
PAKTEPUCTUKH TUCKPETHON CTydaiiHOM BenunHbL. [[oHATHE 0 3aKOHE OOJIBIINX YUCET.
Tema 7.3. Conep:kanue y4eOHOTo MaTepuaJa 6




JJIeMeHThLI MaTeMa-

[IpencraBnenue qaHHBIX (TaOIHUIBI, TUArPAMMBI, TpadHKH), TeHEPAIbHAsT COBOKYITHOCTH, BEIOOD- 6
THYECKOIi cTaTH- | Ka, cpeaHee apudmerndeckoe, menuana. [Tonarue o 3agayax MaTeMaTHUECKOW CTaTUCTHKU. Pe- 2,3
CTHKH HICHUE MPAKTHYECKUX 3aJa4 C MPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
KoHTpo.b 8
Bcero 230
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3. YCJIOBUSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo

Kabuner maremaruku; yuyeOnas aynutopust Ne 71 u1st npoBeieHUs] y4eOHBIX 3aHSATHMHA, BBI-
MOJIHEHUSI KYPCOBOTO MpoekTa (padoThl), B TOM YHUCIIE TPYNIOBBIX U WHAMBUAYAIbHBIX KOH-
CyJNbTalUil, TEKYIIET0 KOHTPOJS U MPOMEXKYTOUHOH aTTecTallH, OCHAICHHAS CIIeHUAIN3H-
poBaHHOH Mebenbio (pabouee MECTO MpernoiaBaTesi, CTOJbI, CTYJbs, ayJUTOPHAs JI0CKA).

TexHuueckue cpeacTBa OOy4eHHUs: y4eOHO-HArIAIHbIE MOCOOHs, 00eCIeUunBaloNINe TeMa-
TUYECKUE WITIOCTPALIUU, COOTBETCTBYIOIIUE pabOYUM y4EOHBIM MporpaMmam - TaOJIUIbI.

VYuebnas ayautopus Ne 73 nnst mpoBeleHHs y4eOHBIX 3aHSTHUHN, BBIIOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBBIX U HHIWBUIYAJIbHBIX KOHCYJIbTAIMM, TEKYLIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalliu, OCHAIICHHAs CHEIMATN3UPOBAaHHON Mebenbio (pabodyee MecTo
MpernojaBaTesis, CTONbl, CTYJNbs, ayAUTOPHAs JOCKA).

Texuuueckue cpenctBa oOyueHHs: HAOOp JEMOHCTPAIIMOHHOTO 00OpyHOBaHHS (TEJIEeBU-
30p), yueOHO-HarsAHbIE TOCOOMS 00ECIeUrBaOIINe TEMAaTHUECKUE WILTIOCTPAIH, COOTBET-
CTBYIOIIIE PA00OYMM y4eOHBIM IPOrpaMMaM - TaOJIHITBI

VYyeOnas ayautopust Ne 74 myis mpoBeeHUs] y4eOHBIX 3aHSATHI, BBITOIHEHHS] KYPCOBOTO
npoekTa (paboTbl), B TOM 4YHCJE TPYNIOBBIX W HWHIAM-BUIYaIbHBIX KOHCYJBTAIlUH, TEKYIIEro
KOHTPOJISI U IPOMEXYTOUHOM aTTecTalliy, OCHAILEHHAs CIEeLMaIu3UPOBaHHON Mebenbto (pabo-
Yyee MeCTO MpernoaBaTelis, CTOJbL, CTYJIbs, AyAUTOPHAS JOCKa, MOMKa).

Texnudeckue cpeicTBa 00ydeHHUs: HAOOP JEMOHCTPAIIMOHHOTO O0OpyAOBaHHS (ayauo
CUCTEeMa, MPOEKIMOHHBIA SKpaH, MPOEKTOpP, MEePCO-HAJIbHBIA KOMITBIOTEDP), YUeOHO-HATIIsTHbIC
nocobus obecrneynBaroye TeMaTHUYeCKUe HILTIOCTPAllU, COOTBETCTBYIOIIHE pabouuM ydeo-
HBIM TIIPOTpaMMaM - Trajiepesi IOPTPEToB (PU3UKOB, My3el (HHU3MUECKHX TMPUOOPOB, BUPTYAIbHAS
nabopaTopust PU3HUKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot
16.03.2010 OOO «tOxnass Codreepras kommanus», Office Standard 2013 Jlunensus Ne
64009631 ot 28.08.2014 OPEN 940142247Z7E1608 ot Microsoft Volume Licensing Service
Center; Adobe acrobat reader CB0OOAHO pacmpoCTpaHseMOe NPONpPHUETAPHOE MPOrPAMMHOE
obecneuenue; Google Chrome CBo6oaHOo pacmpoctpansiemoe [10, nunensus freeware; Unreal
Commander CBo6onno pactnpoctpansemoe [10, nmunensus freeware; Zoom Tapud bazosbrit
CBoboano pacrpoctpansemoe 110, ZoomVideoCommunications, Inc; Skype CBob6oano pacmpo-
CTpaHseMoe MpornpueTapHoe nporpammuoe odecrneuenue; Dr.Web JloroBop Ne PT'TA01140022
ot «16» Auaps 2025 r. mexay ®I'bOY BO «lonckoit TAY» u OO0 «<KOMITAHUA I'OH-
JHAJIb®y; 7-zip Coboano pacrpoctpansemoe ITO, GNU Lesser General Public License;
Yandex Browser CBoboaHO0 pacnpoctpansemoe [10

3.2. UndopmanuonHoe odecrieyenne o0yueHust

K Hcnons3yer-
OJIMYECTBO IK3EMILIIS-
Ne csl IpU U3y-
OcHOBHbIE HCTOYHHKH poB B Oubnuotexe /
m\it YeHHUH pasfie-
ccpuika Ha OBbC
JIOB
2 | [lIumaues, B. C. Hauana BeICIIEl MaTEMATHKY ' https://e.lanbo 1-7
yuebnoe nocodue ausa CI1O / B. C. [llunaues. — 4-¢ | ok.com/book/480
us., crep. — Cankr-IlerepOypr : Jlans, 2025. — 686
384 c. — ISBN 978-5-507-53260-5. — Texkcr : amek-
TpOHHBIH // JaHb : 3IeKTpOHHO-OUOINOTEeYHAS CH-
crema. — URL.: https://e.lanbook.com/book/480686.
— PexxuM goctymna: iist aBTOpHU3. TOJIb30BaTENeH.
3 | Bymaeik, I'. M. COOpHEK 3a/1a4 ¥ yIIPAKHEHUH 110 https://e.lanbook.com/ 1-7
Boiciieil Mmatemaruke / I'. M. Bynabik. — 2-€ usj., book/321182
crep. — Cankr-IlerepOypr : Jlanp, 2023. — 332 c.



https://e.lanbook.com/book/378488
https://e.lanbook.com/book/378488
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182

— ISBN 978-5-507-46820-1. — TekcT : 2J1eKTpOH-

HBI // JIaHb : 31eKTPOHHO-OMOINOTEYHAS CUCTEMA.

— URL.: https://e.lanbook.com/book/321182. — Pe-
KMM JIOCTYHA: JUIsl aBTOPHU3. TOJIb30BATENICH.

https://e.lanbook.com/

4 | Maremaruka: ajaredpa v Hadajaa MaTEMaTHYECKOTO
aHalm3a, reoMeTpus. Anredpa U Havaisa MaTeMaTH-
yeckoro aHanuza: 10—11-e kiaacchl: 0a30BBIA U
yrayOnéHHbIi ypoBHH : yueOHuk / 1. A. AnumoB,
10. M. Komnsirun, M. B. Tkauéra, ®Enopoa. — 12-¢
u3l., crep. — Mockaa : [Ipocsemienne, 2024, — 463
c. — ISBN 978-5-09-112136-0. — TekcT : a11ek-
TPOHHBIH // JIaHb : 3JIEKTPOHHO-OMOINOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/408656.
— PexxuM gocTymna: i aBTOpuU3. MOJIb30BATEIICH.

book/408656

Hcnonb3yer-
KonmyectBo sK3emrwis-

Ne Csl IIPU U3Y-

JlonoJIHUTEIbHbIE€ HCTOYHUKH pOB B OubnuoTeke /
m\t YEHUU pasje-
ccebiika Ha ObC
JIOB
1 | ®ununenko, O. B. Maremaruka : yae6HOe mocodue / 1-7

O. B. ®ummnenko. — Munck : PUIIO, 2019. — 269 c.
: W1, Ta0JI., rpad. — Pexxum nocryma: 1mo moammcke. —

https://biblioclub.ru/in

URL:

dex.php?page=book&

https://biblioclub.ru/index.php?page=bhook&id=6000
94. — bubmuorp. B kH. — ISBN 978-985-503-932-8. —

TeKCT : ANEeKTPOHHBIN.

1d=600094

Hepeqeﬂb I/IH(l)OpMaIIHOHHI)IX CIIPaBOYHBIX CHCTEM

HaumeHoBaHue pecypca

Pexxum gocryna

— @epepanbHbli  LEHTP HHPOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas xoaaeKius I_[I/I(I)I)OBBIX O6pa3OBaTCJ'ILHBIX pecypcoB

http://school -
collection.edu.ru/

— CIIpaBOYHUK 00Opa3oBaTesbHBIX pecypcoB «lloptan nugpoBoro obpasopa-
HUS

http://digital-
edu.ru/

— Enunoe okHO mocTymna k oOpazoBaTenbHbIM pecypcam Poccuiickoit dene-
panuu

http://window.edu
ru/

— Ioptan CBOGOIHOTO MPOTrPaMMHOTO 00eCTIEUeHUS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKN U TOCOOUS 110 MaTEMATUKE

http://heap.altlinu
x.org/issues/textb
ooks/

KoMnieKT JIHIIeH3MOHHOT0 ¥ CBOOOTHO PACIIPOCTPAHSIEMOI0 IIPOrPaAMMHOI0 0GecreyeHust

IlepeyeHb JMLIEH3MOHHOTO NPOTPAMMHOIO0 o0ecreYeHn sl

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO «lOsxHas
CodtepHas komnanusy; Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOOOIHO pacmpoCTpaHsieMOe MPONpUeTapHOE
nporpammHoe obOecrieuenne; Google Chrome CBobomno pacmpoctpansemoe 10, munensus freeware; Unreal
Commander CBoboaHo pacnpoctpansiemoe I10, nunensus freeware; Zoom Tapud basossiii CBoOogHO pacmpocTpa-
waemoe [10, ZoomVideoCommunications, Inc; Skype CBoGomHO pacnpocTpaHsieMoe MPONPUETAPHOE MTPOrPaAMMHOE
ob6ecrieuenne; Dr.Web Jlorosop Ne PI'’A 12130035 ot 13.12.2022 1. mexay ®I'BOY BO «Jlouckoit TAY» u OO0
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https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094

«KOMITAHU S T'OHAAJIbD»; 7-zip Coboano pacmpoctpansiemoe I[10, GNU Lesser General Public License; Yan-

dex Browser CeoGoH0 pacnpoctpansemoe 110

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCHUIIJINHBI

KoHTponb M OIleHKa pe3yiabTaTOB OCBOCHHUS y4eOHOM IUCIMIUIMHBI OCYIIECTBISIETCS
IpenojiaBaTeseM B IMpoLEecce MPOBEACHUS NPAKTUYECKHX 3aHATHH M J1a0OpaToOpHBIX paboT, a
TaKKe BBIMOJIHEHUS 00YJaIOUIMMHCS UHINBUAYATBHBIX TIPOECKTOB.

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHUSI, YCBOCHHbIE 3HAHMS)

@opMbI U MeTOIbl KOHTPOJISI M OLIEHKHU
pe3yJbTAaTOB 00yUYeHUs

B pe3ynbrate 00ydeHus: 00yJaromuiicst JoIHKEH:

3HATh.

c(OPMHUPOBAHHOCTD MPEICTABICHUI O METO/aX J0-
Ka3aTeJIbCTB, AJITOPUTMOB PELLIEHUs 3a]a4y; YMEHUU
dbopMynupoBaTh OMpEEICHUs, aKCUOMBI U Teope-
MBI, MPUMEHITb MX, IPOBOJUTH JOKa3aTeJIbHbIE
paccyXJIeHUs B X0/l pEHICHUs 3a/1a4

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM pabotsl. [lonroroska u 3a-
muTa pepepata. MareMaTudecKuii JUKTAHT.
TectupoBanue

yMeTb!

1) yMeHHe onepupoBaTh MOHSATHUSMH: OIPEACICHHE, aK-
CHOMa, TeopeMa, CJIEICTBHE, CBOMCTBO, MPH3HAK, J0Ka-
3aTEeNLCTBO, PABHOCHJIBHBIE (QOPMYIUPOBKH; YMEHHUE
(hopMynupoOBaTH 00pPAaTHOE W MPOTHBOIIOJIIOKHOE YTBEP-
KJICHHWE, MPUBOIAMUTH NPHMEPHl M KOHTPIPUMEPBI, HC-
IIOJIB30BaTh METO/ MaTeMaTH4YeCKON WHAYKIUA,; IIPOBO-
AUTh J0Ka3aTCJIbHBIC pAaCCYXXACHUS IIPpHU PCUICHHUU 3a/1a4,
OLICHMBATB JIOTHYECKYIO NPaBHIBHOCTD PACCYKICHHIH;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM pabotsl. [lonroroska u 3a-
muTa pepepata. MareMaTHUeCKUI TUKTaHT.
TectupoBanue

2) yMeHHe OINEepHpOBATh MOHATHSIMH: MHOXECTBO, TO/I-
MHO>KECTBO, OTIEpAIliU HaJl MHOXKECTBAMM, YMECHHE HC-
MOJIE30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyist
OTHMCaHUsl peajJbHBIX IMPOIECCOB W SBICHUW W TIPU pe-
IICHUU 3a/1a4y, B TOM YHCJIC U3 JIPYTHX y4eOHBIX Tpe-
METOB;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaremMaTUYeCKHM JHUK-
TaHT. TectupoBaHue

3) ymMeHue omnepupoBaTh MOHATUSMH: Tpad, CBA3HBIHM
rpad, repeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHE 3ajia-
BaTh W ONHCHIBATH Irpad)bl pa3IMYHBIMK CIIOCOOAMU; HC-
HOJIB30BATh rpadbl IPU PENICHUH 33/1a4;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
uTa pepepara. MareMaTHUEeCKHil THK-
TaHT. TectupoBanue

4) ymenue cBOOOIHO ONEPUPOBATH MOHATHAMU: COUETA-
HUE, NIEPECTAHOBKA, YUCIIO COYETAaHUM, YUCIIO MepecTa-
HOBOK; OMHOM HbIOTOHA; yMEHUE MPUMEHSTh KOMOHMHA-
TOpHBIE (DAKTHI U pacCy>KACHUS JUIS PELICHUS 3a/1a4;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
uTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TectupoBanue

5) yMeHHe onepupoBaTh MOHATUAMU: HATyPAITBHOE YHC-
JI0, 1IEJ0€ YUCIIO, OCTATOK MO MOMAYJII0, PallMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YUCIIO, MHOYKECTBA HATypaJib-
HBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTEIbHBIX YHUCEN,
YMEHHE HCIIOJIb30BaTh MpU3HAKU JICTTUMOCTH,
HAaMMEHBIINN OOIMIA [OENUTENIh U HAaWMEHBIIEE OOIee
KpaTHoe, anroput™ EBKinaa mpu peuieHuu 3aaad; 3Ha-
KOMCTBO C pa3JIM4YHbIMU TO3MLUMOHHBIMHA CHCTEMaMHU
CUMCIICHUS;

VYerHbii onpoc. Pemenue 3aga4d. Beimonne-
Hue pacueTHOH paboTsl. [ToaroroBka u 3a-
mura pepepata. MaremaTHYeCKHH THUK-
TaHT. TecTupoBanue
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6) ymeHre cBOOOIHO OTIEPUPOBATH MOHATHSAMU: CTEIICHb
C LEJBIM IOKa3aTeJeM, KOPEHb HaTypallbHOW CTEIEHH,
CTENEHb C pallMOHAJIbHBIM MTOKa3aTesleM, CTENEHb ¢ JIeH-
CTBHUTENBHBIM (BEHICCTBEHHBIM) TMOKa3aTesieM, JIOora-
pudM gncia, CHHyC, KOCHHYC ¥ TAHT'€HC IIPOU3BOJILHOTO
4Kcia;

VYcerasiit onpoc. Pemenue 3amad. Beinosne-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTHYECKHH K-
TaHT. TecTupoBanue

7) yMeHue onepupoBaTh MOHATHAMU: TOXKAECTBO, TOXK-
JIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMA YpPaBHEHMH M HEPAaBEHCTB, PaBHOCWIBHOCTb
YpaBHEHUH, HEPABEHCTB U CHUCTEM, PallMOHAIBHBIE, HP-
panroHaNbHbIe, TOKa3aTelbHbIe, CTETEHHbIE, Jorapud-
MHUYECKHE, TPUTOHOMETPUUECKHE YPaBHEHUs, HEPaBEH-
CTBa M CHCTEMBI; YMEHHE PEIIaTh YPaBHEHUs, HEPABEH-
CTBAa M CUCTEMBI C IIOMOILBIO Pa3iIUYHBIX IIPUEMOB; pe-
1IaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMeT-
pOM; MPUMEHATh YPaBHEHHS, HEPABEHCTBA, UX CUCTEMBI
JUISL pellleHUs] MaTeMaTU4eCKUX 3a7ad M 3a1ad U3 pas-
JTUYHBIX 00J1acTel HAYKH M PeabHOM )KHU3HU;

VYcerasiit onpoc. Pemenue 3amayd. Beinosine-
HUe pacueTHOl paboTsl. [Togroroska u 3a-
muTa pedepara. MaTeMaTHYECKUM THK-
taHT. TecTupoBanue

8) ymMeHue cBOOOHO OMEPHPOBATH MOHITHAMU: TpaduK
¢byHKIIH, oOpaTHas (GYHKIHS, KOMITO3UIUS (DYHKITHH,
nuHeHHas (QYHKUUS, KBaApaTH4yHas (QYHKIHs, CTEICH-
Hast QyHKIMSA C LEJIBIM MOoKa3areineM, TPUHTOHOMETprYe-
ckre QpyHKINU, 0OpaTHBIE TPUTOHOMETpHUYECKHE (YHK-
UM, TIOKa3zaTelbHas W Jorapupmuyeckas QGyHKIUH,
YMEHHUE CTPOUTH Tpaduku QyHKIMH, BBITOIHITH MPEe0o-
pa3oBaHus rpadUKOB (yHKITHIA;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHE pacyeTHOH paboTsl. [TonroToBka u 3a-
mmTa pedepara. MaTeMaTHUICSCKHUNA TUK-
TaHT. TectupoBanue

YMEHHUE HCIOJIb30BaTh Tpadukn GyHKUMN AT U3yUEeHUs
MPOIIECCOB M 3aBHCHUMOCTEH TpU pEIIeHWH 3aaad u3
JIPYTUX y4eOHBIX MPEeIMETOB U U3 peaNbHOM KU3HM; BBI-
pakaTh HOPMYIIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU;

VYerHbi onpoc. Pemenue 3ana4. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaremMaTUyecKHi JUK-
TaHT. TectupoBaHue

yMEHHE CBOOOJHO ONEpPHPOBATH TOHATHSIMHU: YETHOCTH
(GYHKIUHM, TEPUOJUYHOCTh (DYHKIIMH, OTPAHUYCHHOCTD
(yHKIIMHA, MOHOTOHHOCTh (DYHKITHH, SKCTPEeMyM (YHK-
1Y, HauOoJbIllee W HaMMEHbIIee 3HAYCHUS (YHKIIHU
Ha TPOMEXKYTKE; yMEHHE TPOBOJUTH HCCICIOBAHUE
GyHKIMH;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
muTa pepepata. MaremaTUyeCKHM JHUK-
TaHT. TectupoBanue

YMEHHE HCIIOJIb30BaTh CBOIcTBAa M rpaduku (QyHKIUN
JUIsl pelleHNs YpaBHEHMI, HEPABEHCTB U 3a/ad C mapa-
MeTpaMH; H300pakaTb Ha KOOPAWHATHOW TIJIOCKOCTH
MHOJKECTBA PEIICHNUI ypaBHEHHH, HEPABEHCTB U UX CH-
CTEM;

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HHe pacueTHOM paboTsl. [ToaroToBka u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TecTupoBanue

9) ymenmne cBOOOIHO OMEPHPOBATH MOHATUSAMH: TOCIE-
JIOBaTENLHOCTh, apu(pMEeTHIECKasi MPOTPECChs, TeOMET-
puueckas mporpeccusi, OeCKOHEYHO YOBIBaIOIIas Treo-
METpHUECKasl MPOrpeccus; yMEHHE 3a7aBaTh MOCIEI0Ba-
TEJIBHOCTH, B TOM YHCJIE C IIOMOIIBI0O PEKYPPEHTHBIX

bopmya;

YerHbil onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHOH paboTsl. [ToaroroBka u 3a-
uTa pepepara. MareMaTudeckuil TUKTAHT.
TectupoBanue

10) ymeHue omepHpoBaTh MOHATHAMU: HEMPEPHIBHOCTD
(GyHKIUHM, acuMNTOTHl rpaduka (QyHKIHMH, TepBas |

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
HUe pacueTHOl paboTsl. [loaroroska u 3a-
uTa pepepara. MareMaTnyeckuil IUKTAHT.

14




BTOpasi MPOU3BOIHAsT (DYHKIIMH, TEOMETPUICCKUA U (u-
3UYECKUN CMBICTT TIPOW3BOIHON, IepBOOOpa3Has, ormpe-
JIEJICHHBIA MHTETpall; YMEHHE HaXOAUTh ACHUMIITOTHI
rpajuka QyHKIHW; YMEHUE BBIUUCISTH MPOU3BOHBIC
CYMMBI, TPOM3BEEHNS, YACTHOTO W KOMITO3UINH (HyHK-
Ui, HAXOAWTHb YpaBHEHHWE KacaTelbHOW K Tpaduxy
GbyHKIMH;

TectupoBanue

YMEHHUE MCIOJIb30BATh POU3BOAHYIO JUIS UCCIIEIOBAHUS
GYHKIWHA, U1 HAXOXKIEHHUS HAWIYYIIero pemieHus B
MPUKJIATHBIX, B TOM YHCIE COIMHMAIBFHO-DKOHOMHYECKUX
u Qu3HYecKHuX 3ajadax, Uil ONpPEIeNCHHUs CKOPOCTH H
YCKOpEHUS; HaXOUTh TUIOMIAI U 00heMbl (pUryp ¢ mo-
MOIIII0 MHTETpaja; MPUBOAUTH MPUMEPHl MaTeMaTHde-
CKOTO MOJICIMPOBAHMS C TMOMOIIBIO JU(QepeHIrnab-
HBIX YPaBHECHU,

VYcerasiii onpoc. Pemenue 3amad. Beinosne-
HUe pacyeTHO# pabothl. [ToaroToBka u 3a-
muTa pedepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

11) ymeHme oOmIepHpOBaTh TMOHATHSIMH: KOMIUIEKCHOE
YHCIIO, COIPSKEHHBIE KOMIUICKCHBIE YUCIA, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opma 3amuch KOoM-
IUIEKCHBIX 4YHcesl (FeoMeTpHUYecKas, TPUIOHOMETpuye-
cKasg W anreOpandeckas); yMeTh MPOU3BOANUTH apudpMe-
THUYCECKUC )Z[CI‘/'ICTBI/DI C KOMIUICKCHBIMU YUCJIaMU; IIPUBO-
JUTH IPUMCPBI UCTTIOJIB30BAHUA KOMITJICKCHBIX YHCEJI;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHoil paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MareMaTHIECKHI TUKTAHT.
TectupoBanue

12) ymenne cBOOOTHO ONEPHUPOBATH TMOHSATHIMHU: CPEI-
Hee apudMeTHYecKoe, MeauaHa, HauOoybpllee W
HaMMCHBIICC 3HAYCHHA, padMax, JUCHICPCUA, CTaHOapT-
HO€ OTKJIOHEHHE JJIsl ONMCAHWS YHCIOBBIX JaHHBIX;
YMEHHE HCCIIE0BaTh CTAaTHCTUUECKUE NAaHHBIC, B TOM
YuCiIC C IMPUMCHCHUEM I’pa(bI/I'-IeCKI/IX METOAOB M JJICK-
TPOHHBIX CpPEJACTB; Tpauyeckn HCCIeOBATH COBMECT-
HbIE HAOJIIOJICHUS C TOMOIBIO THarpaMM pacCeUBaHUs 1
JIMHEHHOU perpeccuu;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHoil paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MareMaTHICCKHI TUKTAHT.
TectupoBanue

13) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITHH C MCIIOIb-
30BaHMEM TpapUUECKUX METOA0B; NPUMEHATH IJS pe-
HIeHUs 3a71a4 (JOPMYIIbI CIOKEHUS U YMHOXKEHHS BEPO-
ATHOCTEH, (OPMYITy TOJHON BEPOSTHOCTH, (HOpMYITy
bepnymium, komOuHaTOpHBIE (GaKThl U (OPMYIIBI; OLICHHU-
BaTh BEPOATHOCTH peasbHBIX COOBITHI; YMEHHUE Olepu-
poBaTh MOHATHAMMU: CIydaiiHas BETUYMHA, pacIipeserne-
HUE BEpOATHOCTEH, MaTeMaTH4YecKoe OXXKHJaHHUe, IuC-
nepcusi ¥ CTaHIAPTHOE OTKJIOHEHHE CIIydailHON Besu-
YUHBI, (YHKUUH PACHpPEAEICHUS] U IUIOTHOCTH DPaBHO-
MEPHOTI'0, [10Ka3aTeJIbHOT0 U HOPMAJILHOI'O paclpeiesie-
HUI; YMEHHE HCIOIb30BaTh CBOICTBA M3YYEHHBIX pac-
MIpEJICNIeHNH JUIsl pEeIleHus 3a/1a4; 3HAKOMCTBO C IOHS-
TUSIMH: 3aKOH OOJNBIIMX YHCEI, METOIbI BHIOOPOYHBIX
WCCIIEIOBAHNHN; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBIIE-
HUsI 3aKOHA OONBLIMX 4YMCeNl B MPUPOAHBIX U OOIe-
CTBEHHBIX SBICHUSX;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHo# pabotsl. [loaroroska u 3a-
muTa pepepata. MareMaTHUECKUI TUKTAHT.
TectupoBanue

14) ymenne cBOOOTHO OTIEPHPOBATH MOHATHUSMU: TOYKA,
IpsiMast, MIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd, IIOC-
KHMH YroJj, JBYTPAHHBIM yrojl, TpEXIpaHHBIN yroi, nepe-
CeKaroluecs, NapajiejbHble M CKpEeIlUBaoIuecs npsi-

YerHbil onpoc. Pemenne 3agayd. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN IUKTAHT.
TectupoBanue
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MBI, MapaJUIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH, Yroia MeXIy NPsSMBIMH, YTOJ MEXIY
OpsSAMOW M TUIOCKOCTBIO, Yroil MEXIy IUIOCKOCTSIMH;
YMEHHUE HCIIONB30BaTh MPU PEUICHUHU 33134 M3y4YeHHbIE
(GaKkTel M TEOpEeMbl IUITAHWMETPUH; yYMEHHE OIICHHBAThH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHUE Ole-
pUpOBATH MOHATHSAMHU: MHOTOTPaHHUK, CEUEHHE MHOTO-
TpaHHMKa, MMPABUJIBHBIH MHOTOTPAaHHHK, MpPU3Ma, MUpa-
MHIa, QUrypa U MOBEPXHOCTh BPAIICHHMS, [IMIHHAP, KO-
HyC, 1I1ap, cdepa, pa3BepTKa MOBEPXHOCTHU, CEUECHUS KO-
Hyca M UWIMHIpPA, TapajulelbHbIe OCH WM OCHOBAHUIO,
CedYeHHe Iapa, IIOCKOCTh, Kacaromascs cepbl, UITHH-
Jpa, KOHyCa; yMEHHE CTPOUTH CEYEeHHE MHOTOTPaHHUKA,
n300paxxaTb MHOTOTPaHHUKH, GUTYpHl U MOBEPXHOCTH
BpAIllEHHsI, UX CEUYCHHS, B TOM YHCIIE C IIOMOIIBIO 3JIEK-
TPOHHBIX CPEICTB; YMEHHE NPHMEHATH CBOHCTBA T€O-
METPHUECKUX (PUTYp, CAMOCTOSTENHHO (HOPMYIHPOBATH
oTpeJiesieHusI U3y4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3bI
0 CBOICTBaxX W MpH3HAKaXx T'€OMETPHUYECKHX (HUTYD,
00OCHOBBIBATh WIIM OMPOBEPTaTh UX; YMEHUE TIPOBOIUTD
KJaccupuKauo GUryp mo pazaInyHbIM IpU3HAKaM, BbI-
HOJHSATHh HEOOXOIMMBIE TOTTOJHUTEIbHBIE TIOCTPOCHHUS;

15) ymeHne cBOOOAHO OMEPUPOBATH MOHATHUSMU: IUIO-
manas GUrypsl, 00beM QUryphl, BEIMYMHA yTIIa, PacCTO-
SIHUE OT TOYKHU JIO TIOCKOCTH, PACCTOSIHUE MEXKIY Mps-
MBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH, IIIOIIAIb
cdephl, IUIOMAAb TMOBEPXHOCTH MHHPAMHIbI, HPU3MBI,
KOHyca, LWINHJpa, 00beM Ky0a, MpSMOYroJbHOrO Ia-
pajuienenunena, MUPaMUIbl, IPU3MBI, HWINHIPA, KOHY-
ca, IIapa; yMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB ITO-
JOOHBIX GUTyp;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHOoil paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MareMaTUIESCKHUI TUKTAHT.
TectupoBanue

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITHUSMH: JIBU-
JKEHHE, TMapauleNbHBI MEepeHOC, CUMMETPHS Ha IUIOC-
KOCTH M B TIPOCTPaHCTBE, IMOBOPOT, NpeoOpa3oBaHuUe
nogo0ust, MoJo0HbIe (QUTYpHI, YMEHHE pPAacro3HaBaTh
paBHbIE U TIOZOOHBIE (GUTYPHI, B TOM YHCIIE B IPUPOJE,
UCKYCCTBE, apXWUTEKType; YMEHHE HCIOJb30BaTh I€O0-
METPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUYECKHUE
BEJIMYWHBI (JUTHHA, YTOJ, IUIOMAaab, 00bEM) MPH pere-
HHUHM 3a7ad U3 Ipyrux y4eOHBIX MPEeIMETOB U U3 peallb-
HOM KU3HU;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHol pabotsl. [loaroroska u 3a-
muTa pepepata. MareMaTHUECKUI TUKTAHT.
TectupoBanue

17) ymenue cBOOOAHO OMEPUPOBATH MOHATHUAMU: TIPS-
MOYTOJIbHAsl CUCTEMa KOOPJIMHAT, BEKTOP, KOOPAMHATEI
TOYKH, KOOPJMHATHl BEKTOPA, CyMMa BEKTOpPOB, IIPOU3-
BEJICHUE BEKTOpa Ha 4UCIIO, PA3JIOKEHUE BEKTOpa II0
6a3ucy, CKaJIIpHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3Be-
JIEHUE, YroJ MEXJTy BEKTOpaMH; yMEHHE HCIIOJIb30BaTh
BEKTOPHBII M KOOPAWHATHBIN METOM I PEIICHUs Teo-
METPUYECKUX 3a/1a4 M 33734 APYyTruxX y4eOHBIX Mpeame-
TOB; ONEPUPOBATh MOHATHAMU: MaTpuua 2 X 2 u 3 X 3,
ONpEeAEIUTENs MAaTPHILIbI, TEOMETPUUECKUN CMBICI OIpe-
JeNuTens;

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
mura pepepara. MaTeMaTH4eCKUN AUKTAHT.
TectupoBanue

18) ymeHune MOIETUpPOBaTh peaabHbIC CUTYAIlUN Ha SI3bI-

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHoM pabotsl. [loaroroska u 3a-
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K& MaTeMaTHKH; COCTAaBIISTh BBIPAKEHHSA, YpaBHEHHS,
HEPaBEHCTBA U MX CUCTEMBI 10 YCIIOBHUIO 3aJjauu, UCCIle-
JIOBaTh MOCTPOEHHBIE MOJIENH C MCITIOJIb30BAaHUEM arlla-
parta anreOpbl, HHTEPIPETUPOBATEH MOTYYESHHBINA PE3yIb-
TaT; CTPOUTh MAaTeMaTH4YeCKUe MOJEIH C IOMOLIBIO
TeOMETPUUECKUX MOHATUH M BENIWYMH, PELIaTh CBS3aH-
HBIE C HUMU MPaKTHUECKUE 3a]1a4uM; COCTABIATh BEPOSAT-
HOCTHYIO MOJIENb M HHTEPHPETHUPOBATh IOITYYECHHBIN
pe3ynbTaT; pellaTh NPHUKIAAHBIE 334aydl CPEICTBAMHU
MaTeMaTHYeCKOTO aHajdu3a, B TOM YHCIE COLMAIbHO-
9KOHOMHYECKOT0 M (PU3UUECKOTO XapaKTepa;

nuTa pedepara. MareMaTuuecKuil TUKTaHT.
TectupoBanue

19) ymenue BbIOMpaTh MOAXOISIIMNA METOH UIS pelle-
HUS 33]a4d; TOHUMAaHHWE 3HAYMMOCTH MAaTEMAaTHKH B
W3yYCHUN TPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB M
SBJICHUI; YMEHHE paclo3HaBaTh MpPOSBICHHE 3aKOHOB
MaTEMAaTHKH B HCKYCCTBE, YMEHHE IIPHBOAUTD IPUMEPEI
MAaTE€MaTUYECKUX OTKPBITUM POCCHUMCKOW U MHUPOBOM
MAaTEeMaTUYECKOM HAYKH.

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM pabotsl. [loaroToBka u 3a-
muTa pepepara. MaTeMaTH4eCKUN AUKTAHT.
TectupoBanue

Hmozo6wtii Konmponv:

3auem, IK3amen
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