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1. IACIIOPT PABOYEM ITPOT'PAMMBI JJUCHUTIJIAHBI «MATEMATHUKA»

1.1 ObaacTe npuMeHeHHs1 pado4eil NPOrpaMMsl

Pabouas nporpamma y4yeOHON AUCHUIIINHBI SBISETCS YAaCThIO MPOrPaMMBbl MTOATOTOBKU
crenuanucToB cpeanero 38eHa B coorBeTcTBru ¢ ®I'OC no cnenmansaocta CIT1O 40.02.04
«Opucnpynenunus» (HanpaBiaennocts «lOpucrt B cdepe npaBoBoro odecnevyeHusi OpraHu-
3allMi ¥ TPAKIAH).

[Tporpamma ob1Ie00pa3oBaTenbHON YUeOHOUM nUCIUIUTHHA «MaTteMaTruka MpeaHa3HaueHa
JUTSL U3y4EeHHs] MaTeMaTUKU B MpodeccnoHanbHbIX oOpa3oBatenbHbix opranusanusx CIIO, pea-
JU3YIOMIKUX 00pa30BaTeNbHYIO POrpaMMy CpEeIHEro o0IIero oopa3oBaHus B Ipeieiax OCBOCHUS
OCHOBHOM mpodeccroHanbHOM obpazoBatenbHOM nmporpammbl CITO (OITOIT CITO) Ha 6a3e oc-
HOBHOT'0 0011ero o0pa3oBaHus MPHU MOATOTOBKE KBaTU(UUIMPOBAHHBIX pabouuX, CIyXKalluX U
CIEIMAIICTOB CPEHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe PI'OC cpemnero obmero oOpa3oBaHus, YTBEPKICH-
Horo IIpukazom Munnpocsemenust Poccuu ot 27 oktsa6ps 2023 r. Ne 798. bbumn yuTeHs! Tpedo-
BaHUSI, MPEIBSIBISIEMbIE K CTPYKTYpE, COACPKAHUIO U pe3yibTaTaM OCBOCHHUS y4yeOHOU auciu-
IUTHHBI «MaTteMaTrukay, B COOTBETCTBUH ¢ PeKOMEHIAIMSAMY 110 OPTaHU3AlNN TTOTYICHHS CPE/I-
Hero o0miero oopa3oBaHusi B Ipe/eiiax OCBOCHHS 00pa30BaTENIbHBIX MPOrpPaMM CPEIHETO IMpo-
¢deccuoHanbHOro oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHuUs C yU€TOM TpeOOBaHMI
(denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOIy4aeMol NpoPecCuu UiIH
CIEIHMAILHOCTH CPeIHEro npodeccuoHalbHOro oopasoBanus (muckMo JlemaprameHTa rocyaap-

CTBEHHOW MOJHUTHUKHU B chepe moaroroBku padouux xaapoB u 1O Munobpnayku Poccuu ot
17.03.2015 Ne 06-259).

1.2. MecTo THCHMTIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHEIHAINCTOB CPeTHEro
3Bena: Jucuurmmna «MATEMATUKA» otHocutes k pazaeny COO (cpeanero obmiero oopa-
3oBanus) OIT (00meoOpa3oBaTEILHOM MMOATOTOBKH).

1.3 Lesun u 321244 JMCUMILIHHBI; TPeOOBAHUS K Pe3yJbTaTaM OCBOECHUS JUCIHHILIMHBI
Copepxanne nporpamMmbl «MareMaTuKa» HAMpaBICHO Ha JOCTHUKEHHUE CIEAYIOIIUX

HeJiei:

e oOecnedeHne chOpMUPOBAHHOCTH MPEICTABICHUM O COLMANIbHBIX, KYIbTYPHBIX U UCTOPHU-
YCCKHUX q)aKTOan CTAaHOBJICHUS MaTEMATUKU,

e oOecrnieueHre cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO U MaTEMaTUYECKOTO
MBIIIJIICHUA,

e oOecnedeHre chOpMHUPOBAHHOCTH YMEHHH MPUMEHSTH MMOJYYCHHbIE 3HAHUS MPH PEIICHUN
pa3IMYHBIX 3a/1a4;

e oOecrnedyeHrne cOPMUPOBAHHOCTU MPECTABICHUN O MaTeMaTHKe KaK 4acTu O0IlevenoBe-
YECKON KyJIbTYphbl, YHUBEPCATBHOM S3bIKE HAYKH, IO3BOJIAIOIIEM OIKCHIBATh U HU3y4yaTh
peanbHbIE MPOLIECCHI U SBJICHUS.

B mporpammy BKIIIOUEHO COJep)KaHUE, HANpaBleHHOE Ha (POpMHUpPOBAHUE y CTYJIEHTOB
KOMIIETEHIIMI, HeoOXoauMbIX 11 kaduecTBeHHOro ocBoeHuss OITOIT CIIO na 6a3e 0CHOBHOIO
o0miero o0pa3oBaHus ¢ MOJMYUYEHUEM CPEIHEro OOMIero 0O0pa3oBaHUs; MPOTPAMMBI MOATOTOBKU
cnernuanuctos cpeanero 3seHa (IIIICC3).

Marematuka siBisercs GyHAaMEHTATHHOM 0011e00pa30BaTeIbHON TUCIUILTMHON CO CIIO0-
JKUBIINUMCSI YCTOWYMBBIM COJIEP)KaHUEM U OOIIMMH TPEOOBaHUSAMHU K MOJATOTOBKE 00YYaIOIIUXCSl.

ITpu ocBoenunu crennanbHocT CIIO HetexHMueckoro mpoduisi npodeccnoHaTBHOTO 00-
pa3oBaHUS MaTeMaTHKa W3y4aeTcs Ha 0a30BOM ypOBHE, Kak HempouiIbHAs ydeOHas TUCIUTLIH-
Ha, YIUTHIBAIOIIAS CIICIH(PUKY OCBAMBAEMOU CITEIINATBHOCTH.

DT0 BhIpa)xaeTcs B COJICPKaHUM O0yUYEHHS, KOJIMYECTBE YaCOB, BBIICTSIEMBIX HAa U3yYCHHE
OTJICITBHBIX TEM MPOTPaAMMBI, TIIyOMHE UX OCBOCHHS CTYJICHTaMH, 00beMe U XapakTepe MpaKTH-
YEeCKUX 3aHITHH, BUAX BHEAYTUTOPHON CaMOCTOSATEIHHON PabOTHI CTYACHTOB.



OO01mure menu u3ydeHHsl MaTeMaTHKH TPAJIUIIMOHHO PEaTH3yIOTCs B YeThIPEX HaIPaBJICHH-
X

1) obmiee npeacTaBicHe 00 UAESIX U METOAaX MaTEMAaTHKH,

2) MHTEJUIEKTyalbHOE Pa3BUTHC,

3) oBnajsieHne HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSIMHU U YMEHUSIMU;

4) BocmUTATEIHLHOE BO3/ICHCTBHE.

[Tpodummzamnus neneit MaTeMaTHUECKOro 00pa3oBaHMs OTPAXKAEeTCsl HAa BEIOOpE MpHOpUTE-
TOB B OpPraHU3aIlH YYeOHOH JeATeNbHOCTH oOydaromuxcs. [Jis HeTeXHUYEeCKOTo, COIHaIbHO-
HKOHOMHYECKOTO Tpoduiieii npodeccuonanbHOro o0pa3oBaHusi BHIOOP Lieel cMenaeTcsi B He-
ParMaTU4ecKOM HalpaBJICHUH, HEMPEAYCMATPUBAIOIIEM YCUICHUE U PACIIUPEHUE TTPUKIIAJIHO-
ro XapakTepa HW3y4eHHUs MaTeMaTUKH, MPEUMYIIECTBEHHON OpHUEHTAlMU Ha aJTOPUTMUYECKUN
CTHJIb TIO3HABATEILHOU JICATEIILHOCTH. J{JIs1 TyMaHUTapHOTO POQHIIsi NPOPEeCcCHOHATBHOTO 00-
pa3oBaHUs 0oJiee XapaKTEPHBIM SIBIISIETCS] YCHIICHHUE OOIICKYIbTYPHON COCTABJISIONICH yueOHOU
JVCIATUTMHBI C OPUEHTAIMEH Ha BU3YaJIbHO-00pa3HbIN M JIOTHYECKUI CTUIIN Y4eOHOH paOOThI.

W3ydyeHrne MaTeMaTHKU Kak HENpopWIbHON 00IIeo0pa3oBaTeIbHON yICOHOH JUCITUTLIH-
HBI, YUUTHIBaIOIIEH crenuuky ocBanBaeMbix cryneHtamu npodeccuit CI1O wnm crnenuanbHO-
ctu CIIO, obecnneunBaercs:

® BBIOOPOM PaA3IMYHBIX ITOJXO0/0B K BBEJICHUIO OCHOBHBIX MTOHSATHUH;

e (GopMUpPOBaHMEM CHCTEMbl YYEOHBIX 3aJaHuii, oOecnednBalmUX 3(PPeKTUBHOE OCy-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e 00OraiieHHeM CIIeKTpa CTUIIeH y4eOHOW JAESTEIbHOCTH 3a CUET COTIIACOBAHMUS C BEAYIIIUMU
JeSITeIIbHOCTHBIMH XapaKTEePUCTHKAMU BHIOPaHHOW IPO(ecCchu / CIIeHaTbHOCTH.
O061eo0Opa3oBaTesibHas COCTABIAIONIAS OTPaKaeTcsl B TPEOOBAHUAX K MOJATOTOBKE o0yua-

IOIIMXCS B YaCTH:

e 00mIell CUCTeMBI 3HAHMI: COAEP)KATENIbHBIC MPHUMEPH HWCIOJIB30BAHUS MaTEMAaTUYECKHUX
UJCH U METOJIOB B MPOGECCHOHATBHON JACSITEILHOCTH;

® YMCHMIA: pa3JinyKe B YPOBHE TPEOOBAHMI K CIIO)KHOCTH IIPUMEHSIEMBIX aJITOPUTMOB;

® TIPAKTHYECKOTO HCIOIb30BAHUS MPUOOPETEHHBIX 3HAHUI W yYMEHUU: HHIWBUIYaJIbHOTO
y4eOHOT0 OMbITa B MOCTPOCHUU MAaTEeMaTHUYECKUX MOJIesIeH, BBIMOJIHEHUH UCCIIe10BaTeb-
CKHUX MTPOEKTOB.

Taxkum oOpa3oM, peanuzaius CoAepKaHUs y4eOHON NUCIMIIMHBI OPUEHTHPYET Ha IpUo-
PUTETHYIO POJIb TMPOIECCYaTbHBIX XapaKTEPUCTUK y4eOHOW paboThl, 3aBUCSIIUX OT MPOQUIIs
npodecCHOHATBLHOI0 00pa30BaHus, MOJYYEHHsI OIbITAa MCIIOJIb30BAaHUS MAaTEMAaTHKHU B COJepiKa-
TEJBHBIX U MPOPECCHOHATHFHO 3HAYMMBIX CUTYAIMAX 110 CPaBHEHHIO C ()OPMAIIbHO-YPOBHEBBIMH
pe3yNbTaTUBHBIMU XapaKTEPUCTHKAMU O0yUEHUSI.

Copnepxanme y4eOHOW TUCIMITIMHBI Pa3pab0oTaHO B COOTBETCTBHU C OCHOBHBIMH COJEp-
JKaTeNbHBIMH TUHUSMU 00y4EHUSI MAaTeMaTHKE:

ajJredpauueckasi JJMHUS, BKIIOYAIONIAas CHCTEMATH3AINIO CBEICHUI O YHCIIax; U3y4eHUE
HOBBIX U 0000IIEHNE paHee W3YUYEHHBIX ornepanuil (BO3BeICHHE B CTENEHb, U3BJICUCHHE KOPHS,
JorapupMHpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC W 00paTHBIC K HIM); N3y4eHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPOKEHUH W (HOPMYI; COBEPIICHCTBOBAHUE MPAKTUYECKHMX HABBIKOB U BBI-
YUCITUTEIHHON KYJIBTYpHI, PaCIIUPEHHWE W COBEPIICHCTBOBAHWE alreOpandveckoro amrmapara,
c(OpPMHPOBAHHOTO B OCHOBHOI! IIKOJIE, M1 €0 MPUMEHEHHE K PEIICHUI0 MaTeMaTHUYECKUX U MpH-
KJIQJTHBIX 3a/1a4;

TeOpPeTUKO-(PYHKIMOHAJIBHASI JIMHUS, BKIIOYAIONIAS CHCTEMATHU3AlMI0 U PaCIIUpEeHUe
CBEJICHUH O (YHKIUSIX, COBEPIICHCTBOBAHNE TPAPUUECKIX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UeIMU U METOJIaMH MaTeMaTUYEeCKOTr0 aHajn3a B 00beMe, MO3BOJISAIONIEM UCCIIEI0BATh dJIEMEH-
TapHbIe PYHKIUU U PElIaTh MPOCTEHIITNE T€OMETPHUECKUE, (GU3NIECKUE U JPYTHe TPUKIIaTHBIC
3a/1a4u;



JIMHUSI YPABHEHMI M HEPABEHCTB, OCHOBAaHHAs HA IIOCTPOEHUHU U MCCIIEJOBAHUU MaTeMa-
TUYECKUX MOJIENIEH, MEPEeCceKaromasics ¢ areOpanyeckoi U TeOpEeTUKO-(PYHKIIMOHAIBHOM JIMHU-
MU M BKJIIOYAIOIIasl Pa3BUTHE U COBEPUICHCTBOBAHME TEXHHUKH ajaredpandeckux rnpeodpa3oBa-
HUH JUIS pelieHus ypaBHEHH, HEPAaBEHCTB U CHCTEM; ()OPMHPOBAHUE CIIOCOOHOCTH CTPOHTH U
UCCIIeI0BaTh MIPOCTEHIINE MaTEMATHYECKHE MOJISNIN TIPU PELICHNH MPUKIAHbIX 3a/1a4, 33134 U3
CMEXHBIX U CHELUAIBbHBIX JUCLMILINH;

reoMeTpu4ecKas JMHHSA, BKIIOYAIONIAs HaIJIAJHbIE IPEICTaBICHUS O IPOCTPAHCTBEHHBIX
¢urypax u mzyueHue MX CBOWCTB, (JOPMHPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaXke-
HUSl, pa3BUTHE CIIOCOOOB I€OMETPUUECKUX M3MEPEHUI, KOOPANHATHOIO U BEKTOPHOI'O METO/I0B
JUISl pEIIEHNs] MaTEMaTUUECKUX U NPUKJIAJHbIX 33]1a4;

CTOXAaCTHYeCcKasi JIMHUS, OCHOBAHHAs HAa Pa3BUTHM KOMOMHATOPHBIX YMEHUH, Mpe/CTaB-
JIEHUH 0 BEPOATHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTAX OKPYKAIOILEr0 MUpa.

Paznensl (TeMbl), BKIIOYEHHBIE B CO/IEpKaHUE YU4EeOHOM AMCLUIUINHBI, SBISIOTCS OOLIMMHU
JUTsE BceX npodrieii mpodhecCuoHamTsHOr0 00pa3oBaHus M MPU BceX 00beMax yaeOHOTr0 BPEeMEHU
HE3aBUCHMO OT TOTO, sIBJIAETCS 1M ydeOHas aucuumuimHa «MaremaTnka» 0a30Boi Wi Mpo-
(GuIbHOM.

N3yuenue obuieobpa3zoBaTenbHON yueOHONH AMCHUILUIMHBI «MaTeMaTuKa» 3aBepllaeTcs MoJ-
BEJICHUEM UTOTOB B (pOpME 3K3aMEHa B paMKax NMPOMEXKYTOYHOH aTTeCTallMH CTYACHTOB B MPO-
necce ocBoeHust ocHoBHoi OIIOII CIIO ¢ nomydyeHueM cpelxHero oOmiero oOpa3oBaHUs
(III1ICCB).

B pasnene nporpammsl «CoaeprkaHue yueOHON AUCHUILIMHBDY KYPCUBOM BbIIETIEH MaTepuall,
KOTOPBIN MPU M3yYEHUH MATEMaTUKU Kak 0a30BOM, TaK M MPOPHIbHON y4eOHOH NHCUUIUIMHBI,
KOHTPOJIIO HE MOJJIEHKHUT.

B pamkax mporpamMmbl y4eOHOH TUCHMILIMHBI OOYYaroOIIMMHUCS OCBAaMBAIOTCS YMEHHS
U 3HaHUSA

Kon YMeHus 3HaHHuA
IIK, OK

Boibupate  cnocobbl  pemieHus: | OCHOBHbIE MCTOYHUKHM MHQOpPMAIUKU U
3aj1a4 npodecCHOHANBHON | pecypchl U1 pelleHus 3a7ad |
JEeSTENIbHOCTH TMPUMEHUTENBHO K | IpobsieM B NpOo(eCcCHOHATBHOM W/HUIU
pa3IMYHbIM KOHTEKCTaM COLIMAJIbHOM KOHTEKCTE.

OK 01

Hcnonb3oBath coBpemeHHble | HomenknaTtypa MH(OPMALIMOHHBIX
CpelICTBAa TIOMCKA, AaHalIM3a M | HCTOYHHKOB, IIPUMEHSIEMBIX B
UHTEpIIpeTalul HMHQOpMaMM | | TpOodeCcCHOHATbHON NeSITENIbHOCTH;
UH(POPMALIMOHHBIE  TEXHOJIOTUH | IIPUEMBbI CTPYKTYpHUPOBAHHUS
JUTS BBIITOJIHECHUS 3a1ad | uHpopmanuy; ¢opMar OoQOpMIIEHHUS
npodecCHOHATBLHOM IEATEILHOCTH | pe3yJIbTaTOB  IMOMCKa HMH(OpMaIu,
COBPEMEHHBIE CPE/ICTBA U YCTpOIlCTBa
UH(pOpMAaTU3aIH; HOPSAZIOK ux
MIPUMEHEHUSI u IpOrpaMMHOE
obecrieueHre B IPO(ECCHOHATBHOM
NEeSATeIbHOCTH B TOM  4YHCIE C
MCIOJIb30BAHNEM IU(POBBIX CPEACTB.

OK 02




Kon Ymenus 3Hanus
I1K, OK
[lnanupoBaTh W peanu3oBbIBaTh | Peanuzarus COOCTBEHHOTO
coOcTBeHHOE TMpodeccnoHanbHOE | MPOPECCHOHATHPHOTO W JIMYHOCTHOTO
U JIMYHOCTHOE pa3BUTHE, NpPEI- | pa3BUTHS, MIpeANPUHUMATETbCKON
OK 03 NPUHUMATENBCKYIO JESITEIBHOCTD | IEATENPHOCTH B MPO(hecCHOHATBLHON
B MpodeccuoHanbHoil cdepe, uc- | chepe, HUCHOIB30BAHUE 3HAHUSA IO
NOJIb30BaTh 3HAHUS MO (puHAHCO- | PUHAHCOBOM IPaMOTHOCTH B
BOIl TPaMOTHOCTM B Pa3IUYHBIX | pa3IMYHBIX )KU3HEHHBIX CUTYaAIUAX
YKU3HECHHBIX CUTYaIUsIX
O¢ddexTuBHO B3auMoneicTBOBaThH | Peanu3zanus HaBBIKOB 3((HEKTUBHOTO
OK 04 u paboTaTh B KOJUICKTHMBE W | B3aUMOJCUCTBUS W pabOThl B
KOMaH/1e KOJJICKTHBE ¥ KOMaHJIe
Ocy1ecTBIsTh YCTHYIO u | [IppoOpereHrne HaBBHIKOB YCTHOH U
NUCHbMEHHYI0O KOMMYHUKALMIO Ha | MUCbMEHHOM  KOMMYHHMKAalMHd  Ha
OK 05 roCy/1apCTBEHHOM SI3BIKE | TOCYZAPCTBEHHOM s13bike Poccuiickoii
Poccuiickoit denepanuu ¢ yuetom | deaepanii ¢ yueTtoM 0OCoOEHHOCTEH
OCOOCHHOCTEl  COIMAIIBHOTO | | COLMAIBHOTO u KYJIbTYPHOTO
KYJBTYPHOTO KOHTEKCTAa, KOHTEKCTa,;
[TposiBnsTH rpaxaancko- | @opmMupoBaHue rpa)xa1aHCKO-
NaTPUOTUIECKYIO MO3UIINIO, | TATPUOTHIECKOM MIO3HIINH,
JEMOHCTPUPOBATh OCO3HAHHOE | JIEGMOHCTPUPOBAHHE OCO3HAaHHOTO
MIOBEJICHHE Ha OCHOBE | TIOBEICHUSI Ha OCHOBE TPAJUIIMOHHBIX
TPaULIUOHHBIX 00IIeueI0BeYECKUX LIEHHOCTEH, B TOM
OK 06 00IIEYeNIOBEYECKNX IICHHOCTEH, B | UUCIIE C  yY4ETOM TapMOHH3AIUU
TOM quclie C YUETOM | MEKHaIMOHAIbHBIX u
rapMOHU3AIUH MEKPETUTHO3HBIX OTHOILICHHH, 3HaHUE
MEKHAIIMOHAIBHBIX U | 0 CTaHAapTax AaHTUKOPPYHIIMOHHOTO
MEKPETUTHO3HBIX OTHOIICHHH, | TIOBEACHUS
MPUMEHSITh CTaH/IapThI
AHTHKOPPYIIIMOHHOTO MTOBEICHHSI
CopneiicTBOBaTh coxpaHeHmio | [Ipumenenue 3HaHMM 00 W3MEHEHHMHU
OKpYy’Karomien Cpenpl, | KIMMaTa, TPUHIUIIOB OEPEKIHMBOTO
pecypcocOepeKeHNI0, TMPUMEHATh | IPOU3BOJICTBA, OCHOBHBIE  METOJIBI
OK 07 3HaHMS OO0 W3MEHEHMH KIMMAarta, | 3p(PEeKTUBHBIX JNENCTBHAN B
HPUHIUITBI OepeXIIMBOTO | YPE3BBIYAMHBIX CUTYAIIUSIX
MPOU3BOJICTBA, s pexTuBHO
JIEUCTBOBAaTb B  YPE3BbIYANHBIX
CUTYaIHsIX

PE3YJIbTATHI OCBOEHUSA YUYEFHOM JUCITATLIIMHBI

OcBoeHnue cojepxanus y9eOHOU TUCITUTUIMHBI «MaTemaTrukay 00ecreunBaeT TOCTHKECHUE
CTYJIEHTaMH CIIEAYIOUINX pe3)1bmanog.
JUYHOCIHBIX .
e chOPMUPOBAHHOCTH MPEACTABIECHUI O MaTeMAaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBIIEHUI U IPOLIECCOB, UEAX U METOJIaX MaTEMaTHKU;
® [IOHMMAaHHE 3HAYUMOCTH MaTE€MAaTHUKH Il HaAYYHO-TEXHHUYECKOTO Mporpecca, chopMupo-
BAaHHOCTb OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIEYEeIOBEUECKOW KYJIbTYPhl uepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHSI MAaTEMATUKH, SBOIIOLUEH MAaTEMAaTUUECKUX UICH;



pa3BUTHE JJOTUIECKOTO MBIILICHUS, TIPOCTPAHCTBEHHOTO BOOOPAXKEHH S, AITOPUTMHUECKON
KYJIbTYpbl, KpUTUYHOCTH MBIIJICHUSI HA YPOBHE, HEOOXO0MMOM JIiJIst OymyIeit mpodeccuo-
HAJIbHOW JAEATENbHOCTH, JUIS IPOAOIDKEHHS 00pa3oBaHUs U caMO00Opa30BaHus;

OBJIQJICHHEC MAaTEMaTHYCCKUMH 3HAHUSAMHU U YMEHUSIMH, HEOOXOJIMMBIMHA B TTOBCEIHEBHON
JKWU3HH, JJISI OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH U JUCIUTLIMH TIpodec-
CHUOHAJILHOTO ITUKJIA, JIUIS TIOydeHUs: 00pa30BaHus B 00JIACTAX, HE TPEOYIOMUX YriyOIeH-
HOM MaTeMaTH4eCKOM ITOJITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSI-
JKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHUE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIIO-
BHIO YCIICITHOM TPO(eCcCHOHAbHON U OOIIIECTBEHHOH JACATEIBHOCTH;

TOTOBHOCTH U CITIOCOOHOCTh K CAMOCTOSTEIHLHOW TBOPUECKOM M OTBETCTBEHHOH JESATEIBHO-
CTH;

TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIb-
HOHM, OOIIECTBEHHO IOJIE3HON, Y4ECOHO-UCCIEA0BATEIIbCKOM, MPOSKTHON M JIPYrUX BHUIAX
JIEATEIIbHOCTH;

OTHOIIIEHHUE K MPO(HEeCCHOHATBHOU ACATEIHPHOCTH KaK BO3MOYKHOCTH YYacTHsI B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIIEHAIIMOHATIBHBIX MPOOIIEeM;

Memanpedmemu blX:

YMEHHME CAMOCTOSATEIbHO ONPEIENSTh LEeIU ACSITEIbHOCTH U COCTABIIATH IIJIaHbI JESTENb-
HOCTH; CaMOCTOSITEJIbHO OCYILECTBISATb, KOHTPOJIHUPOBATb M KOPPEKTUPOBATH JEATEb-
HOCTb; HCII0JIb30BAaTh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHIKEHUS MTOCTABJIECHHBIX LIeNed U
peanu3alyy IIaHOB JIeATeIbHOCTH; BHIOMPATh YCIEUIHbIE CTPATETUH B pa3IMyYHbIX CUTYya-
LUSIX;

yYMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM JesITEIb-
HOCTH, YYHUTBHIBATh MO3UIHH IPYTUX YYaCTHHKOB JEATEIBHOCTH, () (HEKTUBHO pa3penarb
KOH(JIUKTHI,

BJIQ/ICHUE HaBbIKAMU I103HABATEIbHOW, y4e€OHO-HMCCIIEI0BATENIbCKON U TNPOEKTHOU Jies-
TEIbHOCTH, HaBBIKAMH pPa3pelIeHHs] IpoOiieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSI-
TEIbHOMY ITOMCKY METOJIOB PELIEHMs PAKTUUECKUX 3aJ]1a4, IPUMEHEHHUIO PA3INYHBIX Me-
TOJIOB NIO3HAHMS;

TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAallMOHHO-TIO3HABATENbHON Jes-
TEIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTUPOBATHCS B Pa3jIMYHBIX HUCTOUYHUKAX MH(POpMaIuH,
KPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAIMIO, MOJIYYaEMYI0 U3 Pa3IMYHBIX
HCTOYHUKOB;

BJIa/ICHUE A3BIKOBBIMHU CPEJCTBAMU: YMEHHE SICHO, JIOTMUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCTOIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HaBbIKAMU TO3HABATENbHON pedIeKCHH KaK OCO3HAHHs COBEPIIAEMBIX JIeHCTBUIA
Y MBICIIUTEIbHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U He-
3HAHMS, HOBBIX MIO3HABATEIbHBIX 337a4 U CPEACTB JUIS UX JOCTHIKCHHUS,
LEJICYCTPEMIIEHHOCTh B IOUCKAX M MPUHATHH PELIeHUH, COOOPa3sUTEeIbHOCTh M UHTYHMILINSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIOCOOHOCTh BOCIPUHUMAThL KPacoTy U
TapMOHUIO MUDA;

npeomMemHmuix:

C(I)OpMI/IpOBaHHOCTB HpC,I[CTaBJ'IeHI/Iﬁ 0 MaT€MaTHUKE KaK 4aCTHu MHpOBOﬁ KYJIBTYPBI U MECTC
MaTEMAaTHKU B COBpGMCHHOffI OUBUIIN3alIUU, croco0ax onucaHus SIBJICHUN pCaJIBLHOTO MHpa
Ha MaT€MaTHU4YCCKOM S3bIKC,

C(I)OpMHpOBaHHOCTL HpeI[CTaBHeHI/Iﬁ 0 MaTeMaTHYECKUX MOHATUSIX KaK BaKHEHIIIMX MaTe-
MAaTUYCCKUX MOJCIIAX, ITO3BOJIAIOIINX OIMUCBIBATHL U U3YUATh PA3HBIC ITPOLCCCHI U SABJICHUA,
MMOHUMAHHEC BO3MOKHOCTU aKCUOMATUYCCKOTO ITOCTPOCHUSA MATEMATUICCKUX TCOpHﬁ;
BJIAACHUC MCTOAAMHU NOKA3aTCIILCTB U aJITOPUTMOB PCHICHUSA, YMCHUC UX IPUMCHATD, IIPO-
BOAOUTH JOKA3aTCIBbHBIC PACCYKACHUA B XOAC PCHICHUA 3a1aY,

BJIAACHUC CTAaHAAPTHBIMU MMPUEMAMH PCIICHUS PAllMOHAJIbHBIX W UPPAallUOHAIIBHBIX, IMOKa-
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3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKNX YPABHEHHM M HEPABEHCTB, UX CHUCTEM; HC-
MOJIb30BAaHME T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCJE IS MOUCKA IYTU pelle-
HUSI M WUTFOCTPALUK PELICHHS] YPABHEHU U HEPABEHCTB;

e chOpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO aHAIu3a U
UX CBOMCTBax, BJaJICHUE YMEHHEM XapaKTepu30BaTh MoBeleHUE (YHKIUI, UCIOJIB30Ba-
HHUE MOJYYEHHBIX 3HAHUH JJIsSI OTIMCAHUs U aHAIN3a PEaJIbHbIX 3aBUCUMOCTEM;

® BJaJICHUE OCHOBHBIMU MOHSATUSMU O IJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PU-
rypax, UX OCHOBHBIX CBOMCTBax; C)OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh reOMeTpHUe-
ckue (urypel Ha 4YepTekax, MOJENSIX U B peajbHOM MHpE; MPUMEHEHHE H3YUCHHBIX
CBOMCTB TeoMeTpudecKuX Guryp u Gopmys i perieHusi TEOMETPUISCKUX 3aa9 U 331a9
C IMIPAKTUYECKUM COAECPIKAHUEM;

e chOpMUPOBAHHOCTH MPEICTABICHUN O MpoLeccax U SBJICHUSIX, UMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJIbHOM MHUPE, OCHOBHBIX MOHSITHIX
AJIEMEHTAPHOW TEOPUU BEPOATHOCTEN; YMEHUW HAXOJHWTh U OLIEHUBATh BEPOSITHOCTH
HACTYIUICHHS COOBITHIA B MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTepH-
CTHUKH CIyYalHBIX BEJIUYHH;

® BJIQJICHUE HABBIKAMHU HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM MpPU PELICHUU
3a/1a4.

1.4 TpyA0eMKOCTb Y4€6HOM A CLMIIIUHBI

Oowan mpyooemkocmov yueoOHoU Hazpy3ku oodyuarwuiezoca 219 uacos, 6
momuuche:

00s13aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku odyuaromerocst 195 yacos;

CaMOCTOSITEJIbHOM pa6OTBI 06yqafomeroc;l HE IIpEeAYCMOTPECHA,
IMPOMCIKYTOYHAsA aTTCCTAlINA % gaca.

2. CTPYKTYPA U COAEP XAHUE JUCHUIIJIMHBI
2.1 O0beM yueOHOii TMCUMIJIMHBI M BUABI Y4e0HOi padoThl

Bup yueoHoii padothl O0bem yacoB

O0bem 00pa3oBaTeIbHON NPOTrPaMMBbI 219
Y4yeOHas Harpy3ka 00y4arOIMXCs BO B3aUMO/IeliCTBHM C NMPeENnojaBa- 195
TeJleM

B TOM YHCIIE:

- JIEKIIUHU 95

- IPAKTHYECKHE 3aHSATH 100
IIpomexyToUHAsI aTTECTANMA 24




TEMATHYECKOE INTAHUPOBAHHUE

TexHuueckuit, COUAIBHO-3KOHOMUYECKH Tpoduiiu npodeccruoHanbHOro 00pa3oBaHus

[Tpu peanuzanuu conepxanus o0eo0pa3oBaTeIbHON YIeOHON AUCIUILTUHBI «MaTeMaTHKa
B npenenax ocoenust OIIOIT CITIO na 6a3e ocHOBHOro 0O0IIero oOpazoBaHUsI ¢ MOTy4YECHUEM
cpennero obmero oopazopanus (ITIICC3) o6beM 0OpazoBaTenbHON TpOrpaMMBbl cocTaBiisieT 219
gacoB. M3 Hux yueOHas Harpy3ka OOydaromuxcsi BO B3aUMOJICHCTBUHM C IPENOJIaBaTEIICM,
BKJIIOUasi IpakTHUecKue 3auatus, — 195 vacos.
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TemaTudyecKkui IJIaH U coaepkanue y‘leﬁHOﬁ JAUCHUIIIIMHBI

Jecstuunble u HaTypasbHble JTorapudmel. [IpaBuna aelictBuii ¢ gorapudmamu. Ilepexosl K HOBOMY OCHOBaHUIO

Jlorapudmuyeckne ypaBHEHHS U HEPABEHCTBA.

MareMaTuka
Ypo-
HaumenoBanue pa3s- Copaepxxanne yue0HOr0 MaTepHaJia, JJabopaTopHbie padoThl M MPAKTHYeCKHe 3aAHATHSA, O0bem BeHb
AeJI0B M TeM CaMOCTOsITeJIbHAsI padoTa 00y4yaroumxest 4acoB ocBoOe-
HHS
1 2 3 4
BBoaHoe 3ansiTHE 2 2
BBenenue 1 MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, HHPOPMALMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOH NESITeNbHOCTH.
Lenu u 3anaun u3ydeHust MaTeMaTHKH pu ocBoenun npodeccuit CI10 u cnermansaocteit CII1O0.
Conep:xanue yueOHOro MarepuaJa 4 3
1 Lenble 1 panioHaIbHBIE YKCTIA.
2 JeiictBurensHble yncna. [IpubamkeHHble Yucia.
Iraga 1. 3 Komnnekcusle uncna. CinokeHue, BRIMUTaHne KOMIJIEKCHBIX YHCell.
Passutue nousTHs 0 4 Kommniekcuble yncia. YMHOXKEHUE, JeJeHHE KOMIUIEKCHBIX YHCell
auncaie. [IpakTrueckre 3aHATHS: 2
1. Apudmernueckue neicTBUS HAJ YHCIAMU.
2. Haxoxaenue npuOIMKEHHBIX 3HAUEHUH BEIMYHMH M MOTPEIIHOCTEH BEIYUCICHUN
3. JleWcTBHs C KOMIUIEKCHBIMH YHCIaMHU
Coaepsxanue y4e0HOro MaTepuaJia 10 3
1 KopHu HaTypanbHON CTENEHU U3 YKUCIIa, UX CBOWCTBA.
2 CreneHy ¢ palMOHAIHBIMU [TOKa3aTesIMU, UX CBOMCTBA.
[naga 2. 3 Crenenu ¢ AeHCTBUTENBEHBIMY TIOKA3aTENIMH, UX CBOWCTBA.
Kopun, crenenn, Jio- 4 Jlorapudm uncna. OcHoBHOE J0rapupMu4ecKoe TOKIECTBO.
rapugmsl 5
6
7

[IpeoOpaszoBanue parOHAIBHEBIX, UPPAIIMOHAIBLHBIX, CTEIICHHBIX, TIOKAa3aTeIbHBIX U JIOTApUPMUIECKUX BHIpA-
JKEHUN
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HpaKTI/I‘IeCKI/IC 3aHATHUA:

© 0N O

10.
11.

Briunciienue u cpaBHeHHE KOpHEHl. BeInoJIHEHHE pacyeToB C paJiuKalamMHu.

CreneHs ¢ pallMOHAJIBHBIM U IEHCTBUTEIBHBIM IIOKa3aTeIeM

Pemenue nppaiyioHanbHbIX YpaBHEHUH.

Pewienre nmokazarenbHbIX YpaBHEHUM.

Haxoxnenne 3nadenunii morapudma mo mpon3BOIHLHOMY OCHOBaHHIO. BrrdrcieHe u cpaBHeHUe TorapuMoB.
CoiicTBa nOrapuQmoB.

Pemenue norapudMuieckux ypaBHEHHH.

Pemenwne norapudMudecknx HEpaBEHCTB.
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I'imaBa 3.
IIpsiMble M IIOCKOCTH
B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1

B3anmMHoe pacnionokeHue AByX NpsMBIX B IpocTpaHcTBe. IlapanienbHOCTh IPSMOM U INIOCKOCTH.

[lepneHANKYISIPHOCTh OPSIMOM U IIIOCKOCTH.

IlepneHauKyIIsp ¥ HAKJIOHHAsL. YTOJI MEXY NPSIMON U INIOCKOCTBIO.

JByrpaHHbIil yroa. Yros Mexay IocKoCTsIMHU. IlepneHIuKyIIpHOCTh IBYX IIIIOCKOCTEH.

AP |WiIN

[TapannenpHblil IEpeHOC, CHMMETPHS OTHOCUTENIBHO I1ocKocTH. IlapannensHoe npoekTuposanue. Ilnomans op-
TOTOHAJILHOM MPOEKIHUU.

6

N300paxenne mpoCTpaHCTBEHHBIX (DUTYD

IIpakTrueckue 3aHsTUSL:

12.
13.
14.
15.
16.
17.

HpI/ISHaKI/I B3aUMHOI'0 paCIOJIOKECHUA TPAMBIX.

Yron Mexay npsIMbIMH U TUIOCKOCTSIMH.

ITepnenauKyIIsip ¥ HAKJIOHHAS! K TUNIOCKOCTH.

TeopeMa 0 Tpex nepreHIuKyJspax.

PaccrostHUs OT TOYKH 10 TIOCKOCTH, OT MPSMOM 10 TUNIOCKOCTH, MEXKAY TLIOCKOCTSIMH.
[lapamienbHOE TPOSKTUPOBAHKE U €T0 CBONCTBA.

I'nasa 4.
JJIeMeHThI KOMOMHA-
TOPUKH

Conep:xanue yueOHOro MaTepuaja

1

OcHOBHbI€ OHATHS KOMOMHATOPUKHU

2

33,[[3‘11/1 Ha 1IoACUYCT Yrciia pa3M€H.I€HHfI, MEPECTAaHOBOK, coueranuii. Pemenne 3aga4 Ha H€p€60p BApHUAHTOB.

3

®opmyna 6unoma Hetotona. CBoiicTBa OMHOMHHANBHBIX KO3 uuuenToB. Tpeyronpauk Ilackams.

HpaKTI/I‘ICCKI/IC 3aHATUA:

18.
19.
20.

UcTopus pazButns KOMOMHATOPHKH U €€ POJIb B PA3IMYHBIX C(epax deIoBEeUeCKON AeITEIHHOCTH.
Pemenue komOnHaTOpHBIX 3a1a4. Pa3zMenieHus, coueTanus ¥ epecTaHOBKH.
bunom HeroToHa 1 Tpeyronsauk [lackans.

I'nasa 5.
KoopanHaTtsl U Bek-
TOPbI

Conep:xanue yueOHOro MaTepuasa

1

[IpsimoyronpHas (JIekapToBa) cucTeMa KOOPAMHAT B TPOCTPAHCTBE.

2

dopmysia pacCTOSTHUS MEXKIY ABYMs TOUKaMH. Y PaBHEHHUs CHEPhI, IJIOCKOCTH U IPSMOIA.
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BexTopsl, Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cllo’keHNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uucio. Pasmo-
KEHHE BEKTOpa 110 HAIPABJICHUSIM.

4 Yron mexay nByms BektopaMu. [Ipoekist Bekropa Ha och. CKaJIsipHOE MPOU3BEACHUE BEKTOPOB.
5 Vcnonb30BaHre KOOPIUHAT M BEKTOPOB NP PEIICHUH MATEMAaTHYeCKUX U MPHUKIAJHBIX 3a/1a4.
[IpakTryeckue 3aHATHS:
21. BekTopsl. JlelcTBUS ¢ BEKTOpaMHU.
22. YpaBHEHHUs OKPYKHOCTH, c(hepbl, TUIOCKOCTH.
23. JleficTBHs C BEKTOpaMH, 33JaHHBIMH KOOPAWHATAMH.
24. CkassipHOE TIPOU3BEICHNUE BEKTOPOB, YIOJ MEXKY BEKTOPAMHU.
25. Hcnonp3oBaHye BEKTOPOB IIPH AOKA3aTEIBCTBE TEOPEM CTEPEOMETPUH.
Conep:xanue yueOHOro MarepuaJa
1 PannanHas Mepa yria. BpanjatesnbHoe IBHKEHHUE.
2 CuHyc, KOCHHYC, TAHT€HC M KOTaHTEHC yIJIa.
3 ®opMyibl npuBeaeHus. Popmyinsl cnoxeHus. @opmyisl yaBoeHus. @opMysibl MOJIOBUHHOIO yria.
4 [IpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUYECKUX (DYHKLIUH B IpoN3BeieHHE. BripakeHne TPUrOHOMETPUIECKUX
(YHKIMI Yyepe3 TAHTeHC MOJIOBUHHOTO YTa.
5 [Ipocreiiine TPUrOHOMETPUYECKUE YPABHEHUSL ¥ HEPABEHCTBA.
I'nasa 6. 6 | ApkcuHyC, apKKOCHHYC, apKTaHTEHC.
OCHOBBI TPUTOHOMET- | [[paKTHYECKHE 3aHATHS:
puu 26. PasimaHHBII METO/I U3MEPEHHUS YTIIOB BPAILICHUS U CBSI3b C TPaIyCHON MEpOii.
27. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIIECTBA.
28. ®opMyITBI CIIOKEHHUS, YIBOCHUSI.
29. TlpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIUH B IPOU3BEICHHE 1 HA00OPOT.
30. YmporlieHue BhIpaKCHUN U TOKA3aTeIbCTBO TOKICCTB.,
31. Ilpocreiiine TPUrOHOMETPUUECKUE YPABHEHHUSI.
32. Ilpocreiimine TPUrOHOMETPUIECKUE HEPABEHCTBA.
33. Ob6parHbIe TpUrOHOMETpHUYECKHE PYHKITUH: aPKCHHYC, aDKKOCHHYC, aDKTaHTEHC.
Conep:xanue yueOHOro MaTepuaJa
1 O6nacte onpeaeneHns: © MHOXKECTBO 3HaUeHH. ['paduk ¢pyHKIuM, nocTpoeHue rpadukoB QyHKINH, 3aJaHHBIX
Pa3NUYHBIMU CIOCOOAMHU.
® Taaga 7. N 2 MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYCHHOCTh, IEPUOJIMIHOCTb.
ZTHBI;H::I;’I):;:;:IH- 3 [IpomexyTkn Bo3pacTaHus U YOBIBaHMUs, HAUOOJIBIIIEE U Ha/MEHbIIEe SHACHHS, TOUKH OKCTPEMyMa. I'paduue-
ckast uaTepnpetauusi. [IpuMepbl GyHKIMOHANBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIIECcax M SBJICHUSIX.
4 O6patnsie pyHKun. O0nacTsh onpeaeneHus 1 00nacTb 3HaueHNH o0paTHOH QyHKIMHK. ['paduk obpaTHOM

(yHKIIH.
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5 CreneHHble, MOKa3aTeNnbHbIe, TOrapUPMHUIECKUE H TPUTOHOMeTprUYeckre GyHKIuU. OOpaTHbIe TPUTOHOMETPU-
YecKue (PyHKINH.
6 Crnoxnas QyHkuus (kommosuius). Apudmerndeckue onepanuu Haj Gyuakuusamu. [IpeodpasoBanus rpagKkos.
[TpakTudeckue 3aHATHSL: 10
34. IIpuMepsl 3aBHCUMOCTEH MEX Ty HIEPEMEHHBIMH B PEaIbHBIX MIPOLIECCaX U3 CMEKHBIX TUCIIUITIHH.
35. Toctpoenue u ureHue rpagukoB GyHkwii. Mccnaenoanue GyHKINH.
36. CpoiicTBa TMHEHHOW, KBaAPATUIHOM, KyCOUHO-TUHEHHON M JPOOHO-TMHEHHOH (DYHKLINH.
37. CpoiicTBa 1 Tpa KK TPUTOHOMETPHUUECKUX (PYHKIHH.
38. OOpatHbIe TPUTOHOMETPUIECKHE (HYHKITHH.
39. [IpeobpazoBanus rpaduka GyHKIUH.
40. IlpuknaaHble 3a1a4H.
41. PemeHue nokasatenbHbIX, JOTapu()MUIECKUX, TPUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB C IOMOLIBIO
CBOMCTB COOTBETCTBYIOIUX (DYHKITHIA.
Conep:xanue yueOHOro MarepuaJia 6
1 Bepuunesl, pedpa, rpaHn MHOTOrpanHuka. PaszBeprka. MHororpanHslie yribl. Beimykibie MHOrorpanHuku. Teo-
pema Diinepa.
2 [Tpu3ma. [Ipsimas u HaknoHHas npusMma. lIpaBuisHast mpusma. [lapamnenenumen. Kyo.
3 ITnpamupa. IIpaBuibHas nupamuaa. YceueHHas nupamuja. Terpasap.
4 Cummerpuu B KyOe, B mapajuienenurnesie, B npuMe u nupamuze. Cedenust KyOa, IPU3MbI U THPAMHUJIBI.
I'nasa 8. 8 [IpencraBienue o MpaBUIIbHBIX MHOTOTPaHHHUKAX (TeTpadape, Kyde, OKTadipe, JOACKadApe U UKOCAIPE).
MHuororpanHuKu [IpakTuyeckue 3aHATHS: 6
42. Pa3nuuHble BUIBI MHOTOTPAaHHHUKOB.
43. NzobpaskeHuss MHOTOTPaHHUKOB.
44. PemieHue 3a1a4 Ha MOCTPOCHUE CEUEHUII.
45. CeueHusi, pa3BepTKU MHOTOTPaHHHUKOB. [1011a16 MOBEepXHOCTH.
46. Boruucienue romann O0KOBOM U MOITHON MTOBEPXHOCTH MPU3MBI M TUPAMHE/IBL.
47. Pemenne mpuUKIaIHBIX 3a/1a4.
Conep:xanue yueOHOro MaTepHuaJia 4
1 Hunmuaap u konyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBAasl IOBEPXHOCTh, 00pa3yroIas, pa3BepTKa.
OceBrble ceueHus 1 CeYeHHs, TapajieIbHbIe OCHOBAHUIO.
I'naBa 9. 2 T
ap ¥ cthepa, ux ceuenus. KacarenpHas miockocTs K cdepe.
Tena u moBepxHocTH - 7]
P —-— Hpaz;nqecxne 3aHATHA: § §
. Beruncnenue miomaau 60KOBOH 1 TOJTHOM MOBEPXHOCTH LIMITHHIIPA.
49. BeruuciieHue mionaan 00KOBOM 1 MOJHON IOBEPXHOCTH KOHYCA.
50. Pemenue npukiTagHbIX 3a/1a4.

14




Conep:xanue yueOHOro MaTepuaJia

1 WnTerpanpras dpopmyna oobeMa. O0beM KyOa, MPsIMOYTOIBFHOTO MapaJulesIenuIea, MPU3MBL, IFITHHApPA.
2 dopmyIel 00beMa MUPAMUJIBI U KOHYCA.
Iaaga 10. 3 dopmynsl 00beMa mapa u mwiomanu chepsl. [logobue Ten. OTHOIIEHHE TUTOMIAei TOBEPXHOCTEH U 0OBEMOB
HN3mepenus B reomer- MOZOOHAIX Tel.
- IIpakTryeckue 3aHATH: 4
51. Beranciienne o6beMa MPU3MBI, IHITHHIPA.
52. Brruncienue oobeMa mupamMuibl, KOHYCA.
53. Brruucnenue oobeMa 1apa v miomaau cheps.
54. Pemenue npuKITagHBIX 3a/1a4.
Copep:xanue yueOHOro MaTepuaJia 8
1 [MocneaoBarenbrocTH. CrIOCOOBI 331aHUS U CBOWMCTBA YUCIIOBBIX TOCen0oBaTeabHoCTel. [loHsTHe 0 ipenerne
nocienoBatenbHOCTH. CyliecTBOBaHHUE Mpejiesia MOHOTOHHOM OrpaHW4eHHOH MOCTIeI0BATEIbHOCTH.
2 CyMMUpOBaHUE MOCe0BaTeNbHOCTEH. beckoHeuHO yObIBaroIas reoMeTprIecKas IPOrPecCcHs U ee CyMMa.
3 [IponsBognas. [lorsTre 0 mpon3BOAHON PYHKINH, €€ TEOMETPUIECKHA U GPU3NIECKII CMBICI. Y paBHEHHE Kaca-
TENbHOM K Tpaduky QyHKIHH.
4 [Ipou3BogHBIE CyMMBI, pa3HOCTH, IPOU3BEICHHS, YaCTHOTO. [[pON3BOIHBIC OCHOBHBIX DJIEMEHTAPHBIX (PYHKIIHH.
[IponsBoanbIe 00paTHOW (HYHKIIMH W KOMIIO3UIINU (YHKIIHU.
5 IMpuMeHeHne MPOU3BOTHON K MCCIIE0BAHHIO (DYHKIIMH M TOCTPOCHHUIO rpadukoB. [TpuMephl HCTIONB30BaHUS
MIPOM3BOTHOM [T HAXOXKICHHSI HAWITYUIIIETO PEIICHNs B MPUKIIAJIHBIX 3a/1a4aXx.
I'naga 11. 6 | Bropas npou3BojiHasi, €€ FTeOMETPUYECKHH U (pHu3nUecKuit cMbICi. HaxoskieHue CKOpOCTH JIIsl IpoLecca, 3a1aH-
Havana matemaTruye- Horo (hopmyitoii ¥ rpaduKoM.
CKOT'0 aHaJIM3a [IpakTrueckne 3aHATHS: 14
55. CriocoObI 3a/1aHUsT YUCIOBOM MOCIIEI0BATEIBHOCTH, HAXOXKICHUE €€ YJICHOB.
56. MexaHHUYECKUH 1 TEOMETPUICCKUI CMBICIT TIPOU3BOIHOM.
57. YpaBHeHue KacaTesbHOU K rpaduKy QyHKINH.
58. [Ipou3BoHBIE PIEMEHTAPHBIX (PYHKIIHA.
59. IpaBuna guddepeHrpoBaHusl.
60. [IponsBoHast CIOXKHOW (YHKIIHH.
61. HccnenoBanue yHKIMU C TOMOIIBIO IPOU3BOTHOM.
62. [TosHoe nccnenoBanre QYyHKIMHM U IOCTPOEHHUE rpaduKa.
63. Haxoxienue HanOoMbIIeT0, HAMMEHBINETO 3HAYCHUS (PYHKITHH.
64. Pemenne mpuKIaaHBIX 33/1a4.
I'nasa 12. Conep:xanue yueOHOro MaTepuaJia 6
IlepBooOpa3Has u UH- 1 ITepBooOpasnasi u UHTETpa
TerpaJ 2 Onpenenennpiid uaTerpan. Popmyna Herotona-JleiiOnuma.
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3

[IpuMeneHue onpeeIeHHOro HHTErpaia s HaX 0K ACHUS IJI0IA U KPUBOJIUHEHHOH Tpanenuu. [Ipumepst
MIPUIMEHEHHs] MHTerpaia B (YU3UKe U TEOMETPHUH.

TIpakTrHueckue 3aHsATUsA:

65. Brrunicienne HeOnpeIeIeHHOTO HHTETpaa.
66. BerurcicHue onpeaeacHHOro HHTErpaa.
67. IIpunosxeHns OnpeneNIeHHOro HHTErpaa.
68. IlpunoxeHust onpeeIeHHOTO HHTETpaa.

I'nasa 13.
DJIeMeHThI TEOPUH
BEPOSITHOCTEH M Ma-
TeMaTH4eCKOM CTaTH-
CTHKH

Cojaepixanue yueOHOr0 MaTepuaJia

1

Co0OpITHE, BEpOSTHOCTH COOBITHS, CJIOXKEHHE U YMHOKEHUE BeposiTHOCTEH. [loHATHE 0 HE3aBUCHMOCTH COOBITHIA.

2

JuckpeTHas ciydaiiHas BEJIMUYMHA, 3aKOH €€ paclpeesieHus. YUCI0Bble XapaKTEPUCTUKU JUCKPETHOM CIlydaii-
Holi BennuuHbL. [ToHsITHE 0 3aKOHE OOJIBIITUX YUCEI.

3

[IpencraBnenne maHHBIX (TAOIUIBI, TUATpaMMBL, Tpadukn). ['eHepabHas COBOKYITHOCTbD, BEIOOpPKA, CpeaHee
apudmeTnyeckoe, Menuana. IloHsTHe 0 331a4aXx MaTeMaTHYECKOW CTAaTUCTHKH.

4

Pemenne MPAKTHYCCKUX 3a4a4 C IPUMCHCHUEM BCPOATHOCTHBIX METOJOB.

[IpakTuyeckue 3aHATHS:

69. Knaccudeckoe omnpe/eneHne BepOsSTHOCTH.

70. Teopema 0 cymMMe BEpOSITHOCTEH.

71. Beraucnenue BeposTHocTel. [Ipukiiagusie 3amaqn.

72. TlpencraBiieHNE YUCIOBBIX JaHHBIX.

73. UncnoBple XapaKTePUCTHKH JUCKPETHOM CITYyYaiiHON BEITMYHHBL.

10

I'nasa 14.
YpaBHeHus u Hepa-
BEHCTBA

Coaepxanue y4e0HOro MaTepuaJia

1

YpaBHEHUA U CUCTEMBI YpaBHEHUH. PalioHalibHbIe, HppallMOHAIbHBIE, IOKA3aTeIbHbIE U TPUTOHOMETPUUYECKUE
YPaBHEHHUS U CUCTEMBL.

2

PaBHOCHIBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB, CUCTCM.

OCHOBHBIE TIPUEMBI PEIICHUS] YPaBHEHUH 1 HEPaBEHCTB (Pa3JIoKeHNE Ha MHOXKUTEIN, BBEJICHUE HOBBIX HEU3-
BECTHBIX, [TOJICTAHOBKA, IPpa)UIeCKHUl METO/T).

HepaBeHCTBa. PaI_II/IOHaJ'IBHI:IC, HUPPpAlMOHAJIBHLIC, ITOKA3aTCIIbHBIC U TPUT'OHOMETPUYCCKUC HCPABCHCTBA. Oc-
HOBHBIC ITPHUEMBI UX PCIICHUSA.

Hcnonb3oBanue cBOHCTB U rpadukoB QYHKIWIHA NPU pellleHNH YPaBHEHUI U HEpaBeHCTB. MeToJl HHTEPBaJIOB.

I/I306pa)KGHI/IC Ha KOOpL[HHaTHOﬁ IIJIOCKOCTHU MHO>KECTBa peH_ICHI/Iﬁ ypaBHeHI/Iﬁ 1 HCPABCHCTB C ABYMs IICPEMCH-
HBIMH U UX CUCTCM.

12
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[MpakTrueckue 3aHATHUS:
74. Kopau ypaBHeHUs. PABHOCHIIBHOCTD ypaBHEHUIA.
75. OCHOBHBIC TIPUEMBI PEUICHUS YPABHEHHIM.
76. Pemenue cuctem ypaBHEHUA.
77. OCHOBHBIC TIPHUEMBI PEIICHUN HEPaBEHCTB.
78. PericHuie cUCTEM HEPABEHCTB.
79. Ucnonb3oBaHue CBOUCTB ¥ rpadUKOB (YHKIIHIA TPH PEIICHUY YPaBHEHUH 1 HEPABCHCTB

12

HTroro 195
IIpome:kyTouHas arrectauus B popme IK3amMeHa 24
Bcero: 219

1. — o3HaKOMUTENBHBIN (y3HABAHHE paHEE U3YUYEHHBIX 0OBEKTOB, CBOMCTR);
2. — penpoOAYKTUBHBIN (BBIIOIHEHUE IEATEIHHOCTH O 00pa3Ily, MHCTPYKIIUU WK MOJI PYKOBOJICTBOM)
3. — MPOYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICATEIIBHOCTH, PEIICHUE TIPOOJIEMHBIX 3a]1a4)
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Copep:xanue o0y4eHnst

XapaKTepuCcTHKA OCHOBHBIX BHIOB AeSITEILHOCTH CTY/ICHTOB
(Ha ypoBHe yueOHBIX JelicTBHIT)

BBenenue

O3HAKOMJICHHE C POJII0 MATEMATUKH B HAYKE, TCXHUKE, SIKOHOMUKE, HHPOPMAITHOH-
HBIX TEXHOJIOTHSX U MPAKTUYECKOH JeATeIbHOCTH.

O3HaKOMJICHHUE C IIEISIMU U 33/1a4aMK U3Y4YeHHs MATEMAaTHKH [IPU OCBOCHUH mpodec-
cuii CITIO u cnenmansHocTeii CITO

AJITEGPA

Pa3BuTHe MOHATHS O YHC-
1e

Brmmonaenue apudMeTHaecKux ASWCTBUHN HAT YHCIaMH, COYETast

YCTHBIE U IMCHMEHHBIE TIPHEMBI.

Haxoxnenne npuOIrmKeHHBIX 3HAYESHIH BEIMIHH U IOTPEITHOCTEH BEIYUCICHUH (a0-
COJIIOTHOH M OTHOCUTENIBHON); CpaBHEHUE YHCIIOBBIX BBIPAYKECHUH.

Haxoxnenne ommrbok B IpeoOpa3oBaHUsIX U BEIYUCIECHHUAX (OTHOCUTCS KO BCEM IYHK-
TaM NPOrpaMMBbl)

Kophu, crenenw, jora-
pUGMBI

O3HaKOMJIEHHE C TOHSITHEM KOPHSI N-il CTeNEeHu, CBOUCTBAMU PAIUKaJIOB U MpaBUIaMU
CpaBHEHMSI KOPHEH.

DopMyIUPOBAHUE ONPEACICHUS KOPHS U CBOWCTB KOPHEH. BbluncieHue U cpaBHEHUE
KOpHEH, BBINIOJIHEHUE MPUKUAKU 3HAUCHUS KOPHSL.

[IpeoOpa3oBaHue YHCIOBEIX M OYKBEHHBIX BRIPAKCHHM, COACPIKAIIINX paJIuKabl.
BrimonHeHHE pacyeToB Mo GopMyiaM, CoAepKaIiM paJguKajbl, OCYIIECTBIAI HE00XO0-
JTUMBIE ITOJICTAHOBKHU U IIpeoOpa3oBaHusl.

OrnpeneneHure paBHOCUIBHOCTH BbIpaXEHUH ¢ panukanamu. Pemenue uppannoHaib-
HBIX ypaBHEHUH.

O3HaKOMJIEHHE C MOHITHEM CTENEHU C JEHCTBUTENbHBIM IT0OKA3aTEIEM.

HaxosxneHne 3HaueHUH CTETIEHH, UCTIONbB3YS IIPH HEOOXOAUMOCTH HHCTPYMEHTAJIbHbIE
CpeICTBa.

3amnuchiBaHKE KOPHA N-il CTENIEHN B BUJIE CTEIICHHU C APOOHBIM ITOKa3aTelieM U Ha000-
poT.

DopmynupoBaHUE CBOMCTB CTENEHEN. BriuncneHue crenenei ¢ pamoHaibHbIM MOKa-
3aTeJIeM, BBIIIOJIHEHUE TIPUKUJIKA 3HAYEHUS CTEIICHU, CDABHEHUE CTEIICHEH.
[IpeoOpa3oBaHue YHCIOBEIX M OYKBEHHBIX BHIPAKCHHUHN, COICPIKAIINX CTETICHH, IPAMeE-
Hsis CBOMCTBa. PeleHne nokasareabHbIX YpaBHEHUM.

O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEeHE! NPU BEIYUCIEHUH CPEAHUX, JAeTe-
HUU OTPE3Ka B «30JI0TOM CEUYECHUN». Pelienre npuKkiIajHbIX 3a1a4 Ha CJII0KHbIE PO-
LEHTHI

[Ipeobpa3oBanue anreod-
pandecKuX BbIpaKEHUM

BrimonHenue npeodpa3oBaHnii BEIpaKeHNH, NPUMEHEeHne (hOpMYJI, CBSI3aHHBIX CO
CBOMCTBaMH CTeTeHeH U JorapudmMos.

Omnpenenenre 001aCTH TOMYCTUMBIX 3HAYCHUH JIOrapUPpMHUIECKOTo BhIpakeHus1. Pe-
IIEHHE JIOTApU(PMUUECKUX YpaBHEHHI

OCHOBBI TPUT'OHOMETPUN

OCHOBHBIE TOHATHS

W3ydyeHnue paiuaHHOrO METOAA U3MEPEHUS YIVIOB BPAILLEHUS U UX CBA3U C IPayCHOI
Mepoil. M300pakeHne yrioB BpaleHus Ha OKPYKHOCTH, COOTHECEHHE BEITNYMHBI yIiia
C €r0 PacIOJIOKEHUEM.

DopMynupoBaHHE ONIPEICIEHUI TPUTOHOMETPUIECKUX (PYHKITHIA 11 YTIIOB TOBOPOTA
M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIHUKA M 00BICHEHHE NX B3aHMOCBS3H

OCHOBHEIC TPUT'OHOMET-
PHUHICCKUC TOXKIACCTBA

[TpuMmeHeHne OCHOBHBIX TPUTOHOMETPHUUECKHUX TOXK/IECTB /ISl BEIYUCIICHHS 3HAUYCHNH
TPUTOHOMETPUUCCKUX (DYHKIMHA MO OTHOW M3 HUX

[IpeobpazoBanus npo-
CTEHIINX TPUTOHOMETPH-
YECKHX BBIPAKEHUH

N3y4yenue ocHOBHBIX ()OPMYJT TPUTOHOMETPHUH: (POPMYJIIBI CIIOKEHHSI, YABOCHNUS, TIpe-
00pa3zoBaHys CYMMbI TPUTOHOMETPUYECKUX (DYHKIIMH B IPON3BEICHHE U IPOU3BEIE-
HUS B CyMMY U IPUMEHEHUE NPH BBIUUCICHUH 3HAYE€HUS! TPUTOHOMETPUUYECKOTO BbI-
pakeHHsl U ynpolueHus ero. O3HaKOMJIEHHE CO CBOMCTBaMH CUMMETPHH TOUYEK Ha €1H-
HUYHOW OKPY>KHOCTH M IPUMEHEHHNE WX JUIS BRIBOAA (POPMYJ IPUBEACHUS

IIpocreiimue TpUroHo-
METPUUYECKUE YPABHEHUS
1 HEpAaBEHCTBA

Pemenne o ¢popmynamMm 1 TPUTOHOMETPHUIECKOMY KPYTY MPOCTEHIIINX TPUTOHOMETPH-
YECKUX YPaBHEHUH.

[TpuMeHeHne 00IMMX METOIOB pPeIIeHNs YpaBHEHHUH (TIpUBEIeHIE K THHEHHOMY, KBaI-
paTHOMY, METOJ] pa3I0KEeHUsI Ha MHOKHUTEINH, 3aMEHBI IIEpEMEHHOIT) TIPH peIIeHun
TPUTOHOMETPUUYECKUX YPaBHEHUM.

‘YMeHue oTMedaTh Ha Kpyre pelieHus NPOCTEUINX TPUTOHOMETPUUECKUX HEPABEHCTB
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ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YKCiIa

O3HaKOMJICHHE C TTOHSITHEM OOpPaTHBIX TPUTOHOMETPUUECKHUX (YHKITHM.

Wzyuenne onpenenenuii apkCHHyCa, apKKOCHHYCa, apKTaHI'€HCa 9nCIIa, popMyInpo-
BaHUEC UX, U300paKCHUE HA CAMHUYHON OKPYKHOCTH, IPUMCHCHHE TIPU PEIICHUH
YpaBHEHHI

®OYHKIIMU, UX CBOUCTBA U TPAGUKU

DyHKIUU.
[TonsiTHE O HENPEPBIBHO-
CTH QYHKIMU

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHON, IPUMEPAMH 3aBUCHMOCTEH MeX/1y epeMeH-
HBIMH.

O3HaKoOMJICHHE C TIOHATHEM TpaduKa, olpeaeIeHre IPUHAIC)KHOCTH TOUKHU IrpauKy
¢ynkiun. Onpexenenue no GpopMmysie NpocTeiIneil 3aBUCUMOCTH, BUJa ee rpaduka.
Beipaskenue no popmysie oJHOI nepeMeHHO yepe3 Apyrue.

O3HaKOMIICHHE C OTIpe/ieJICHneM (QYHKITNH, popMyIupoBaHue ero. Haxoxmenue obma-
CTH OTIpeJIeJIeHUs M 00JacTH 3HAYCHUH (DYHKINH

CgoiicTBa (pyHKIHN.
I'paduaeckas uaTEpIIpE-
tarust. [pumepsr QyHK-
[IMOHAJIBHBIX 3aBUCHMO-
CTel B peasIbHBIX IpoLec-
cax M SIBIICHUAX

O3HaKOMJICHHE C TIPIMEpaMu (DYHKIIMOHAIBHBIX 3aBUCHMOCTEH B PEabHBIX IpoLieccax
U3 CMEKHBIX JUCLHIUIHH.

O3HaKOMJICHHE C IOKa3aTeIbHBIMI PAcCyKICHUAMHI HEKOTOPBIX CBOMCTB JIMHEHHO 1
KBaJpaTUYHOW (QYHKINH, TPOBEACHNE HCCIICIOBAHUS TNHSHHON, KyCOUYHO-THHEHHOH,
JIpoOHO-TMHEIHOW M KBaapaTuiHOH QyHKImMit, nocrpoenue ux rpadukos. [Tocrpoenune
u yreHue rpadukoB ¢pyHkuuid. Mccnenopanue GpyHKIHH.

CocraBnenne BUAOB (QyHKIHUIT 110 JaHHOMY YCJIOBHIO, PEIICHHE 3a/1ad Ha SKCTPEMYM.
BeinonHeHne npeodpa3oBanuii rpaguka QyHKIMN

OOparHble HyHKIIH

W3y4yenue nousaTus o0paTtHOi QyHKIUK, ONpe/ieNieHre BUIa U MOCTpoeHue rpaduka
00paTHOU (YHKIIUHU, HAXOXKICHHUE e¢ 00aCTH ONPECICHUS U 00JaCTH 3HAUCHUIA.
[Tpumenenne cBOWCTB (DYHKLUIA NPU UCCIIEIOBAHUN YPAaBHEHUI U PELICHUH 3a7a4 Ha
skcTpeMyM. O3HaKOMJICHHE C MOHSITHEM CJIOKHOHM (QyHKINH

CreneHHbIe, TOKA3aTelb-
HbIe, JJorapupMHYECKUe U
TPUTOHOMETPHYECKHUE
(hyHKIHN.

OO0paTHbIe TPUTOHOMET-
prdeckre QYHKIHA

Brruncnenue 3naueHnit GpyHKIM 10 3HAYCHUIO apTyMEHTA.

OmnpeneneHne MoJI0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpAHMHATaM B Ha000pOT.
Hcnonp3oBaHne CBOMCTB (YHKIUH I CpaBHEHUSI 3HAUCHAN CTEIICHEH U JIOTapu(pMOB.
ITocTpoenne rpaMKOB CTEIIEHHBIX U JIOTApUPMHUIESCKUX (YHKIHH.

Permenne nmokaszaTeNbHBIX U JIOTapUPMUIECKIX YPAaBHEHUH U HEPABEHCTB 110 U3BECT-
HBIM aITOPUTMaM.

O3HaKOMJICHHE C TIOHATHEM HENPEphIBHOW Meproarndeckoil GpyHKIuH, popMynupoBa-
HHE CBOICTB CHHYCa U KOCHHYCA, IOCTPOSHHE UX IpaduKoB.

O3HaKOMJICHHE C TIOHATUEM TapMOHUYECKHUX KOJIeOaHUH M IPUMEPaMH FrapMOHUYECKUX
KoJieOaHMH JUIsl ONMCAHMs TIPOLIECCOB B PHU3MKE U APYTUX OOJIACTSAX 3HAHUS.
O3HaKOMJICHHE C TIOHATHEM pa3pbIBHOW Meproideckoil GyHKIH, popMyIupoBaHue
CBOICTB TaHT€HCA M KOTAHTCHCA, TOCTPOSHHUE UX IPadHKOB.

[TpumeHeHne cBOWCTB (YHKIMIA IS CPaBHEHUSI 3HAUEHUH TPUTOHOMETPUIECKUX
(hyHKITMH, pelIeHUs] TPUTOHOMETPHUYECKUX YPaBHEHHMH.

ITocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPHUYECKNUX (QYHKIMH U ONIpeaeIeHUE 1o
rpadyKaM uX CBOHCTB. Brimonnenne npeobpa3zoBanust rpagukos

HAYAJIA MATEMATUYECKOT'O AHAJIU3A

HOCHCI[OB&TCHLHOCTI/I

O3HaKOMIICHHE C IOHATHEM YUCIIOBOI IMOCIIEIOBATEIPHOCTH, CIIOCOOAMU €€ 3aJaHus,
BBIYHCIIEHUSIMH €€ YJICHOB.

O3HaKOMJICHHE C TTIOHATHEM IIpeJieNa IO0CIeJ0BaTeIbHOCTH.

O3HaKOMJIEHHE C BEIYUCICHUEM CYMMBbI 0ECKOHEYHOT0 YHCI0BOTO psaaa Ha IpUMEpEe
BBIYHCIICHUS] CYMMBI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHH.
Pelenne 3anay Ha npuMeHeHNe GOPMYJIbI CYMMBbI OECKOHEUHO YOBIBAIOIIEH reoMeT-
PUYECKON IPOIPECCUU

IIpousBonHas u ee npu-
MeHenue. [lepBooOpazHas
W MHTETPaj

O3HaKOMJICHHE C TIOHSATHEM NTPOU3BOIHOM.

W3zy4enue u GpopmynupoBaHue ee MEXaHUYECKOTO U TEOMETPHUYECKOTO CMbICHA, H3y4e-
HHE aIrOpUTMa BBIYHCICHUS IPOU3BOJHON HAa IPUMEPE BBIYUCICHUSI MTHOBEHHOM CKO-
POCTH | yTJIOBOT0 KO3 GHUIMEHTa KacaTeIbHOH.

CocraBiieHne ypaBHEHHs KacaTeJIbHOM B 00IIeM BHUJIE.

YcBoenue npasuil 1uddepeHMpoBaHHs, TaOIHIBI TPOU3BOIHBIX 3JIEMEHTapHBIX
¢yHKIMiA, TpuMeHeHue st A epeHnnpoBanus GyHKIUH, COCTABICHHUS YpaBHEHUS
KacaTelbHOM.

W3yuenne TeopeM o CBA3M CBOWCTB (PYHKIIUH U TIPOU3BOIAHOM, (POPMYITHPOBKA HX.
[IpoBenenue ¢ MOMOIIBIO TPOU3BOTHON UCCIeOBaHMS (PYHKIINH, 3aJaHHOH opmy-
JIOH.

YcTaHOBIEHHE CBSA3M CBOWCTB (DYHKIIUH U IIPOU3BOJHOMH 1O HX rpadukam.
[TpuMeHeHre MPON3BOAHOM IS PELICHNS 3a/1a4 HAa HAXOXKIEHNE HauOOJBIIIETO,
HAaMMEHBIIIETO 3HAUEHUs] ¥ Ha HAX0XKJEHUE IKCTPEMYyMa.
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O3HAKOMJICHHE C IOHATUEM MHTETpaja U IepBooOpa3HO.

W3yuenue npaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI

Herorona—JleiiOruma.

Pemrenue 3a1a4 Ha cBI3b IEPBOOOPA3HON U €€ TPOU3BOIHOMN, BEIYUCIEHUE TIEPBOO0-
pa3HOH IS JaHHOW ()YHKITHH.

Pemenne 3a1a4 Ha MpIMEHEHNE WHTETpaNa IS BEIYUCICHUS (PU3HUSCKUX BEIUIHH U
IIomaaen

YPABHEHN 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuii HepaBeHcTBa
U CUCTEMBI HEPABEHCTB C
JIByMs IEpEMEHHBIMU

O3HaKOMJICHHE C TPOCTEHIINMH CBEJCHUSIMU O KOPHAX aJlreOpandecKux ypaBHEHHUH,
MOHATHUSMHY UCCIIENOBAHNS yPAaBHEHNI M CUCTEM YPABHEHUIL.

W3yueHne Teopun paBHOCUIBHOCTH ypaBHEHUH U ee npuMeHeHusd. [loBTopenue 3amnucu
peLIeHUs CTaHAAPTHBIX YpaBHEHUH, IPUEMOB MIPe0Opa3oBaHusl ypaBHEHUH ISl CBEIe-
HUS K CTaHIAPTHOMY YPaBHEHHUIO.

Pemienue pannoHanabHbBIX, UPPALOHAIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPUIECKUX
YpaBHEHUH U CUCTEM.

Hcnonp3oBanne cBOCTB U rpadukoB (pyHKIMIA 17151 perieHus ypaBHeHHA. [loBTOpeHne
OCHOBHBIX IPUEMOB PELICHUS CHCTEM.

Pemmenne ypaBHEHUI ¢ MPUMEHEHHEM BCEX PUEMOB (Pa3JIOKEHUS HA MHOKHUTEIH,
BBE/ICHNS HOBBIX HEM3BECTHBIX, MIOJICTAHOBKH, TPa)MIECKOTO METOIA).

Pemmenne cucteM ypaBHEHHH ¢ IPUMEHEHHEM Pa3IMdHBIX CIIOCOOOB.

O3HaKOMJICHHE ¢ OOLIMMH BOIIPOCAMH PEIICHHUS] HEPABCHCTB M MCIIOIb30BAaHNE CBOWCTB
1 rpaduKoB GyHKIMH TPU pEIICHUN HEPABEHCTB.

PeleHne HEpaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.
IIpumMeHeHre MaTeMaTUIeCKUX METOJIOB JUIS PELICHUS COAEP KAaTEIbHBIX 3a/1ad U3 pas-
JUYHBIX 00J1aCTeH HAYKU U MPaKTUKU. VHTepIpeTHpOBaHUE PE3yIbTATOB C YIETOM pe-
aJbHBIX OIPAaHUYCHUN

3JIEMEHTBI KOMBMHATOPUKU, TEOPUU BEPOSITHOCTEN Y CTATUCTUKU

OCHOBHEBIE TOHATHS KOM-
OUHATOPUKH

W3y4yenue npaBuiia KOMOMHATOPUKY U TIPUMEHEHUE IPU PELICHUH KOMOMHATOPHBIX
3ajad.

Pemenne KOMOMHATOPHBIX 33/1a4 METOJIOM Iiepedopa U MO MPABIITY YMHOKCHHS.
O3HaKOMIJICHHE C IOHATHAMH KOMOUHATOPHKHU: pa3MEIICHUSIMH, COYCTaHUSIMH, TIepe-
CTaHOBKaMH U (OPMYJIaMH JUTS UX BBIYUCIICHHS.

OO0BsicHEHHE U TPUMEHEHHE GOPMYJI ISl BEIYUCICHUS Pa3MEILCHHUH, IePECTAHOBOK U
COYCTAHMH NPH PEIICHNH 3a/1a4.

OznakomiieHue ¢ 6uHoMoM HproToHa u TpeyronsHukom Ilackans.

Pemenue MPAKTUYCCKUX 3aJla4 C UCTTIOJIb30OBAHUEM MOHSATHH U IpaBujI KOM6I/IHaTOpI/IKI/I.

OJeMeHTHI TEOpUH Bepo-
SITHOCTEH

W3ydeHnue KJ1acCU4ECKOro ONPEEIICHUS BEPOATHOCTH, CBOMCTB BEPOSTHOCTHU, TEOPEMBI
0 CyMMe€ BEPOSATHOCTEN.
PaccmoTpenne npuMepoB BbIUKCIICHUS BEPOSITHOCTEN. PellleHre 3a7a4 Ha BBIYUCIIEHUE
BEPOSITHOCTEH COOBITHIA

[IpencraBnenue gaHHBIX
(TabnuIsl, TUArpaMMBl,

rpaduKn)

O3HaKOMJICHHE C MPEJICTABICHUEM YHCIIOBBIX JAHHBIX H X XapaKTepPUCTHKAMHU.
Pelenune nmpakTuueckux 3a7a4 Ha 00pabOTKy YUCIOBBIX AaHHBIX, BEIYMCICHUE UX Xa-
PaKTEpUCTHK.

I'eomerpus

[IpsMble 1 TIIIOCKOCTH B
MPOCTPAHCTBE

DopMyNIHpOBKa U IPUBEIEHHE JOKA3aTENbCTB IPU3HAKOB B3aUMHOIO PACIONI0KEHUS
HOpsSMBIX U INIOCKOCTEH. Pacnio3HaBaHMe Ha 4yepTekax U MOJAEISAX PA3IUYHBIX CIy4acB
B3aMMHOI0 PAaCHOJ0XKEHHUS NPSAMBIX U INIOCKOCTEN, apTyMEHTUPOBAHHUE CBOUX CYXkKJIe-
Huil. @opMyIMpOBaHUE ONPEAESICHUN, IPU3HAKOB U CBOWCTB MapauIeAbHbIX U MEp-
HNEHIUKYJISAPHBIX TNIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BrInonHeHne nocTpoeHyst yrioB MEKAY NPSMBIMU, IPSIMOM U IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU 10 OIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.

IIpuMmeHeHne NpU3HAKOB U CBOMCTB PACIIOJIOKEHHUS MIPSIMBIX U IIIOCKOCTEH MpU penie-
HUU 337a4.

N3o6pakeHne Ha PICYHKaX M KOHCTPYHPOBAaHUE HA MOAEIAX NEPIEHIUKYIISAPOB H
HAaKJIOHHBIX K IIJIOCKOCTH, NPSIMBIX, IapajlIEIbHbIX MJIOCKOCTEHN, YIJIOB MEXY ITPSIMOM
1 IUIOCKOCTBIO 1 000CHOBaHUE MTOCTPOEHHS.

Pemenne 3a1a4 Ha BEIYHMCIIEHUE TEOMETPUIECKUX BeTMUNH. ONHUChIBAaHNUE PACCTOSHUS
OT TOYKH JI0 INIOCKOCTH, OT IPSAMOM [0 TNIOCKOCTH, MEXKIY IIOCKOCTSIMH, MEXKIY
CKPEIIMBAIONIMMUCS NPSMBIMH, MEXTy IPOU3BOJILHBIMHU (DUTYpaMH B TPOCTPAHCTBE.
dopMynHpoBaHUE U JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TEOPEM CyIlie-
CTBOBAHUS, CBOICTBA).

N3o6pakeHne Ha dyepTekax U MOAEIISIX PACCTOSTHUS M 000CHOBAHNE CBOMX CYKICHHH.
OmnpezeneHne 1 BEIUNCICHHE PACCTOSIHUH B TpocTpaHcTBe. IIpumenenne GopMyn u
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TEOpEeM TUIAHUMETPUH JUIsI PELICHUS 3aa4.
O3HaKOMJIEHHUE C MTOHITHEM MapaJlIeIbHOTO MPOSKTUPOBAHUS U €r0 CBONCTBAMU.
DopMynupoBaHHE TEOPEMBI O TUIOIIAAN OPTOTOHAIFHON MPOEKIIMKA MHOTOYTOJIFHHKA.
[Tpumenenne Teopuu st 000CHOBAHUS TTOCTPOCHUH M BHIYUCICHUH.
ApryMEeHTHpPOBAaHNE CBOUX CYXICHHUH O B3aMHOM PACIIONOKEHUN MPOCTPAHCTBEHHBIX

¢uryp

KoopaunaTs! U BEKTOPBI

O3HaKOMIICHHE C TIOHATHEM BEKTOpa. M3ydeHune 1eKkapToBOH CHCTEMbBI KOOPAWHAT B
MIPOCTPAHCTBE, IIOCTPOSHIE 0 3aJaHHBIM KOOPAWHATAM TOYEK U IIOCKOCTEH, HaX0XK-
JICHHE KOOPIUHAT TOYEK

HaxoxeHue ypaBHEHUI OKPYKHOCTH, c(hepbl, INIOCKOCTH. BEIUUCIIeHHE pacCTOSHU
MEXAy TOUKaMHU.

N3ydenne cBONCTB BEKTOPHBIX BEIHUKH, MPABUI PA3NIOKEHUSI BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABIII HAXOXKJIEHUS! KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, PaBUJI ACHi-
CTBUH C BEKTOpaMHU, 3aIaHHBIMH KOOPIUHATAMH.

[TpuMeHeHrEe TEOPUH MIPH PEIICHUHN 33124 HA ACHCTBHS C BEKTOPAMHU.

Wzyuenne ckaxspHOTO POU3BEICHHUS BEKTOPOB, BEKTOPHOTO YpaBHEHUS MIPSIMOi 1
mrockocTH. [IpuMeHeHne Teopru pH PeleHUH 33134 Ha JEHCTBHS ¢ BEKTOPaMH, KO-
OpIMHATHEII METO], TPUMEHEHNE BEKTOPOB JIJIsl BRIYHCIICHHUS BETUYNH YTIIOB U pac-
CTOSTHHH.

O3HaKOMIICHHE C JOKA3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3AaUMHOM PacCIIONIOKe-
HUU MPSMBIX U TUNIOCKOCTEH C UCTIOJIb30BAaHUEM BEKTOPOB.
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YYEBHO-METOANYECKOE U MATEPHUAJIbHO-TEXHUYECKOE OGECIIEYEHHE ITPO-
TPAMMBI YYEBHOH JUCLHUIIIAHBI «<MATEMATHUKA: AJITEBPA U HAYAJIA MATEMA-
THYECKOI'O AHAJIU3A; TEOMETPHUA»

OcBoeHue mporpaMMbl y4eOHOM TUCHUILIMHBI «MaTteMaTukay mpearnoaraeT Haauyue yueo-
HOTrO KaOWHETa, B KOTOPOM MMEETCSI BO3MOKHOCTh 00ECTIEYUTh 00YJalOUIMMCsl CBOOOIHBIN 10CTYM
B MlHTEpHET BO BpeMsl yueOHOIro 3aHITHUS U IEPUOJ BHEYUEOHOM e TEIbHOCTH.

[Tomemenne kabuHETa yAOBIETBOPsET TpeOoBaHUsAM CaHUTAPHO-IIHIEMHOIOIMYECKUX Mpa-
B 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHamieHo TUIIOBBIM 000pYAOBaHUEM, YKA3aHHBIM
B HACTOAIIUX TPEOOBAHUSIX, B TOM YHUCIIC CHEIUATM3UPOBAHHON yueOHOU MEOeNbI0 U CPEeICTBAMU
0Gy4eHH I, JOCTATOYHBIMH ISl BBIIONHCHHS TPEGOBAHMIA K YPOBHIO ITOATOTOBKH 00YHAFOLIMXCS .

B xabunere mmeercss MyJlbTUMEIUHOE 000PYAOBaHHE, TOCPEACTBOM KOTOPOTO YYACTHUKH
00pa30BaTeNbHOTO Mpolecca MPOCMAaTPUBAIOT BU3YalbHYI0 MH(OPMALIMIO IO MaTeMaTHKe, CO3/a-
0T MPE3EHTALlNH, BUICOMATEPHAIIbl, HHbIE JOKYMEHTHI.

B cocraB yueOHO-METOIUYECKOTO U MaTepUATbHO-TEXHUYECKOTO0 00ECIeYeHHs MPOrpaMMBbl
y4eOHON JUCHUTUIMHBI «MaTeMaTHuKa» BXOJIST:

e MHOTrO(QYHKIIMOHAIBHBIM KOMIUIEKC MPEroiaBaTes;

® HarIsIHbIE TOCOOUS (KOMIUIEKTHI YUeOHBIX TAaONUII, MJIaKATOB, MOPTPETOB BHIIAIOIINXCS
YUEHBIX-MaTEeMaTUKOB H JIp.);

¢ HUH(POPMAIIMOHHO-KOMMYHHKAaTUBHBIE CPEJICTBA;

® OSKpPaHHO-3BYKOBbIE MOCOOUS;

® KOMIUIEKT TEXHUYECKOW JOKYMEHTAI[MH, B TOM YMCIIE MAcropTa Ha CpelcTBa 00ydeHus,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

e OuOMMOTEeUHBIN QOH/T.

B 6ubnmoreunsiii poHx BXOaAT yueOHUKH, yaeOHO-MeToandeckue komiuiekTol (YMK), obec-
MEYMBAIOIINE OCBOCHUE YUueOHOW AUCIMILTUHBI «MaTeMaTHKay, peKOMEHOBAHHbIE UM JOMYIIIEH-
HBIE U UCITIOJIb30BaHUs B MPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3ALUAX, PEATH3YIOMINX
o0pa3oBaTeNbHYyI0 MPOrpaMMy CpeliHero oomero odpasosanus B npeaenax ocsoenus OIIOIT CITO
Ha 0a3e OCHOBHOTO 0011er0 00pa3oBaHusl.

buGnuoreunsiii (HOHA MOMOTHEH JHIMKIONEAUSIMH, CIPABOUYHUKAMHU, HAYyUHOH, HAy4YHO-
MONYJIIPHOM U IPYrOil JINTEpaTypoO 110 MATEMATHKE.

B mporiecce ocBoeHus porpaMMbl y4eOHON AUCIUILTUHBI «MaTeMaTuka» CTYJIEHTBI JOKHbI
MOJYYUTh BO3MOXKHOCTB JOCTYIa K AJIEKTPOHHBIM YUEOHBIM MaTepHajaM 10 MaTeMaTHKe, HMEr0-
MKUMCSL B CBOOOIHOM JAOCTyne B ceTH MHTepHeT (91eKTPOHHBIM KHHUTaM, MPaKTHKyMaM, TecTaMm,
Marepuanam EI'D u np.).

B o6pazoBarenbHOM mporecce NpeaycMOTPEHO UCII0JIb30BAHNE aKTUBHBIX U MHTEPAKTUBHBIX (hOopM
IIPOBEICHUS 3aHATHN:

1. Mynprumenua-npe3eHranus (trema «BekTopsl B mpocTpaHCTBe»: ['eoMeTpHs B HAIlMOHATBHOM
KOCTIOME Hapo 0B Poccun).
2. I'pynmnoBas pabora (Tema «Craructika»: CTaTUCTUKA B 9KOHOMHUKE U ITPOU3BOJICTBE).

! [Incemo MunmcrepcerBa o6pasoBanust i Hayki PD ot 24.11.2011 Ne MJI-1552/03 «O6 ocHa-
IIEHUH 00111e00pa30BaTEIbHBIX YUPEXKACHUH yUeOHBIM U yueOHO-1a00paTOPHBIM 000PYA0BaHH-
emM».
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PEKOMEHAYEMAS JIMTEPATYPA

ITepeyenb pexoMeHAyeMbIX Y4eOHBIX M31aHU, HHTEPHET-PeCypcoB, JOMOJTHUTEIbLHOH JUTe-

paTypsl
OcHOBHBIC MCTOYHUKU:

1. baspun, U. M. MaremaTuka : y4eOHHK W MPAKTUKYM JUISl CPEIHEro MPo(ecCHOHaIbHOIO 00pa-

soBanus / U. U. baBpun. — 2-e u3z., mepepab. m gomn. — Mocksa : M3marensctBo IOpaiit,
2023. — 616 c¢. — (IIpodeccuonanproe odpazoanue). — ISBN 978-5-534-15118-3. — Tekcr :
3JICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/512163

2. Boeomonos, H. B. MatemaTtuka : y4eOHUK IS CpeaHero mpodecCHOHaIbHOro obpasoBanus /
H. B. boromounos, II. 1. Camoitnenko. — 5-e u3j., nepepad. u jmorn. — Mocksa : M3narenbcTBo
Opaiir, 2023. — 401 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-07878-7.

— Tekcr : onexrponnwnii // OOpa3oBarenbHas 1uiargopma IFOpaift  [caiiT]. —
URL: https://urait.ru/bcode/511565

Z[OHOJIHHTBJII)HLIG HCTOYHHUKH:

1. Focomonos, H. B. MaremaTtuka. 3agauu ¢ pPeHICHUSIMH : ydeOHOE MOCOOUe ISl CPEIHEro IMpo-
deccuonanpHOro obpazopanus / H. B. boromonoB. — 2-¢ u3., ucnp. u non. — Mocksa : U3na-
teascTBO Opaiit, 2023. — 755 ¢. — (IIpodeccuonansuoe odpazopanue). — ISBN 978-5-534-
16211-0. — Texkct : snextpoHHbId // OOpa3zoBatenbHas targopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/530620

KypuHanbl

1. Wzsectust PAH. Cep. Maremarnueckass (®@yngamenrtanpHas — Oubmmorexka HHITY)
https://elibrary.ru/title_about.asp?id=7826

2. MaremaTuueckui COOpHHK (dynnameHnTanbHas oubnnoreka HHI'Y)
https://elibrary.ru/title_about.asp?id=7876

3. Bectnuk  MockoBckoro — ynuBepcutera. Cepus 1:  Maremaruka. MexaHuka
http://elibrary.ru/contents.asp?titleid=8369

CnpaBo4HHK

CnpaBquaﬂ cucrema ((KOHCYJ'ILT&HT IL1rocy»

HNurepuer-pecypcesl:

1. 'azeta «Maremaruka» Mznatenbckoro qoma «llepBoe ceHTAOPs» - [ DNEKTPOHHBIN pe-
cypc]: http://mat.1september.ru

2. MaTtemaTuka B OTKPBITOM KOJIIEJKE - [ DIEKTPOHHBIN pecypc]:
http://www.mathematics.ru

3. Math.ru: Maremartuka u oOpazoBanue - [DnekTpoHHbIit pecypc]: htpp:\\www.math.ru

4. MOCKOBCKUI LIEHTP HENPEPHIBHOIO MaTEMAaTUYECKOT0 00pa30BaHus - [DIEKTPOHHBIH
pecypce]: http:\\mccme.ru

5. Allmath.ru—scst MmaTeMaTHKa B OJTHOM MECTE - [ DJIEKTPOHHBII pecypc]:
http:\\www.allmath.ru

6. EQWorld: Mup marematuueckix ypaBHEHUH - [ DNeKTpOHHBIN pecypc]:
http:\\eqworld.ipmnet.ru

7. EXponenta.ru: o6pazoBarenbHbI MAaTEMAaTUYECKUI CAlT - [ DIEKTPOHHBIN pecypc]:
http:\\www.exponenta.ru

8. 'eomeTrpuueckuii moprain - [ InekTpoHHbIi pecypce]: htpp:\\ www.neive.by.ru

9. I'paduku pyukumit - [Dnexrpornsiii pecype]: http:\\graphfunk.narod.ru
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https://urait.ru/bcode/511565
https://urait.ru/bcode/530620
http://elibrary.ru/contents.asp?titleid=8369
http://mat.1september.ru/

10. IngakTiyeckue MaTepuaisl o HHGOpPMaTHKE U MaTeMaTHKE - [ DIIEKTPOHHBIN pecypc]:
http:\\comp-science.narod.ru

11. EI'D no maTteMaTuke: MOJAroTOBKa K TECTUPOBAHUIO - [ DIEKTPOHHBIN pecypc]:
http:\\www.uztest.ru

12. 3amaun o reomeTpun: HHGHOPMAITMOHHO-TTOMCKOBAsI CUCTEMA - [ DJIEKTPOHHBIN pecypc:
http:\\zadachi.mccme.ru

13. 3agayHuK 1151 TOATOTOBKHU K OJMMIIMAZaM 0 MaTeMaTHKe - [ DJIeKTpOHHbBINA pecypc]:
http:\\tasks.ceemat.ru

14. Martematuka ONn-line: cnpaBouHas HH(GpOpMaIKs B IOMOIIb CTYJEHTY - [ DJIIEKTPOHHBII
pecypc]: http:\\www.mathem.h1.ru

16. Maremaruka B OMOIIb NIKOJIBHUKY M CTYACHTY (TECThI IO MaTeMaTuke on-line) -
[DnexTponnsiit pecypc]: http:\\www.mathtest.ru

17. MaTtemaTuka J1j1si TOCTYIAIOMIMX B BY3bI - [ DJIEKTPOHHBIN pecypc]:
http:\\www.matematika.agava.ru

18. MaTeMaTuyeckue OJTMMITUALI U OJIMMIIUAAHBIC 33/1a4U - [ DIEKTPOHHBIN pecypc]:
http:\\www.zaba.ru

20. MexayHapoIHblil MaTeMaTH4YeCcKuil KOHKypc«KeHrypy» - [DnekTpoHHsblil pecypcl:
www.kenguru.sp.ru

21. Meroauka mpenoaaBaHusi MaTEMATUKH - [ DIIEKTPOHHBIN pecypc]:
http:\\methmath.chat.ru

22. MockoBcKasi MaTeMaTUdecKasi OJTMMITAA/IA IIKOJIBHUKOB - [ DJIEKTPOHHBIN pecypc:
http:\\Olympiads.mccme.ru/mmo/

23. NudopMarioHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTepHaiIbl- [ DIEKTPOHHBIH pe-
cype]: www.fcior.edu.ru .

24. EnvHas KoJUIeKIUY UG POBBIX 00pa30BaTEIIbHBIX PeCypCcoB- [ DIEKTPOHHBIN pecypc]:
www.school-collection.edu.ru .
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOHB M OLCHKAa pE3yJIbTaTOB OCBOCHUSA JUCHUIIIIMHBI OCYIICCTBIIACTCA MPEIIOJaBaTCIIEM
B IMpOHICCCC MPOBCACHUA IMPAKTUUCCKUX 33,H5ITI/II71, TCCTUPOBAHHA, 4 TAKXKC BBIIIOJIHCHUS 06yano-
MUMHUCA MHANBUAYAJIbHBIX W I'PYHIIOBBIX 33H$ITHI>'I, KOHTPOJIBHBIX U CaMOCTOSATCIIBHBIX IIPOBEPOU-

HBIX pabOT ¥ BO BpeMsi HTOTOBOM aTTECTAIIHH.

Pe3ysbTaThl 00yUeHUs

Iloka3zaTeu oeHKH pe-

(DOPMI)I H ME€TOAbI KOH-

(ocBOCHHBIC YMEHHS, yCBOCHHBIC 3HAHUS) 3yJbTATOB TPOJISl ¥ OLICHKH Pe3yJIb-
TATOB 00y4YeHUsl
YMenus:
BBIIOJIHATH apu(MeTHUecKue AeicTBUA Hal yuciaMy, co- | CtymeHtT aemoHctpupyeT | Tekymmii KOHTPOJIb:

gyeras YCTHbIE M MUCbMEHHBIE IPUEMBI; HAXOIUTh MHpPH-
OMIDKEHHBIC 3HAYCHUS BEIMYUH M MOTPEIIHOCTH BBIYHC-
JeHuii (abCoIOTHAas W OTHOCHUTENbHAS); CPAaBHUBATh YHC-
JIOBBIE BBIPA)KECHUS;

HaxXOAMTh 3HAUCHMSI KOPHS, CTENEHH, Jorapudma, Tpuro-
HOMETPHUYECKHX BBIPA)KEHUI HA OCHOBE ONPEIEIIEHHs, HC-
MOJNB3Ysl TP HEOOXOJMMOCTH MHCTPYMEHTAIIBHBIE Cpell-
CTBa; IIOJIE30BAThCS TPHOIIKCHHON OIICHKOH HpH Tpak-
THUYECKHX PAacyeTax; BBINOJHATH MPeoOpa3oBaHMs BHIpa-
JKCHUH, TIPUMEHSA (OPMYJIIbI, CBSI3aHHBIE CO CBOWCTBAMH
CTeleHel, JorapumMoB, TPUTOHOMETPUUECKUX (DYHKLUII;
UCIIONb30BaTh MPUOOPETEHHBIE 3HAHNS M yMEHHS B Ipak-
THYECKOM JESITEILHOCTH U ITOBCEIHEBHOM KU3HMU

JUI TIPAaKTHYECKHX pacyeToB IO (OopMyJsiaM, BKIFOUYas
(dbopmyiibl, colepKaline CTEeHH, PaJAUKabl, JOorapu(Mebl
¥ TPUTOHOMETpHUYECKHE (PYHKIHH, UCIIONB3YS NMpHU HE0O-
XOAUMOCTH CIPaBOYHBIC MaTepHaibl U MpOCTeHIIne BBI-
YHCIUTEIBHBIE YCTPONUCTBA

yYMEHHE BBINONHATH Mpeo0-
pa3oBaHUE BBIPAXKECHUM, HC-
MONB3ysI TP HEOOXOAUMO-
CTH CIpaBOYHBIC MaTepHua-
Tl U TIPOCTEHIINE BBIYHC-
JIUTENbHBIE YCTPOICTBA

Ompoc

[IpoBepounas paborta 10
temam 1.1-1.8
TECTHPOBaHHE II0 TeMaM
1.1-1.7

KOHTPOJIbHEIC paboTeI
NeO1 — Ne02.
[pome:xxkyTounasi  aTTe-
cTanus
DK3aMEHAlIMOHHOE  3aja-
HHUC

BBIYUCIIATh 3HAUCHUE (QYHKIHHU IO 33JaHHOMY 3HAUYCHUIO
apryMeHTa IpHU Pa3IHyHbIX CrI0c0o0ax 3aqanus GyHKINY;
OTIpeNeNATh OCHOBHBIC CBOIMCTBA YMCIIOBBIX (DYHKIUH, WII-
JFOCTPUPOBATH UX Ha rpadukax;

CTPOUTH TpadUKU U3YUIECHHBIX (PYHKIUH, ILTIOCTPUPOBATh
1o rpauKy CBOICTBa AIEMEHTAPHBIX (yHKIMH;
WCIIONIB30BaTh MOHATHE (PYHKINH TS OTIMCAHNS U aHATT3a
3aBUCUMOCTEH BEJINYNH,

WCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPaK-
TUYECKOM JESITEILHOCTH U ITOBCEIHEBHON KU3HU:

JUISL ONMCAHMsS C TMOMOIIbIO (PYHKIMIT pa3NuuHbIX 3aBHUCH-
MOCTeH, IpeJcTaBIeHHs UX IpadUuecKd, HHTEPIPETAlUH
rpaduKoB.

peliaTh paluoOHANIbHBIC, MTOKa3aTeNlbHbIe, Jorapupmuie-
CKHE, TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJSIIMECS K
JMHEHHBIM M KBaJIpPATHBIM, a TaKXKe aHaJOrMYHbIe Hepa-
BEHCTBA U CUCTEMBI;

UCIIONB30BATh IPapMIEeCKHi METO

HCIIOJIBb30BaTh HpI/IO6p€TCHHBIe 3HaHUA U YMCHHUA B IIPpaK-
THYECKOM JACATCIBbHOCTU U HOBCGI[HeBHOﬁ JKU3HU

JUTSI IOCTPOCHUS M UCCIIEOBAHUS TPOCTEUIITUX MAaTEMAaTH-
YECKUX MOJIeNeH

CTyaeHT  JIeMOHCTPUPYET
YMEHHE CTPOUTHh TpaduKu
W3YYeHHBIX (YHKOWH, WI-
JFOCTPUPOBATH O TpaduKy

CBOMCTBa  JJIEMEHTApHBIX
GbyHKIHN
CTymeHT  JIeMOHCTPHpPYET

YMEHHE pelIeHUs ypaBHe-
HUU U HEPABEHCTB;
n300paXkaTh Ha KOOPAWUHAT-
HOM IUIOCKOCTH pEILEHUs
YpaBHEHUN, HEPABEHCTB U
CUCTEM C JBYMsI HEH3BECT-
HBIMH;

COCTaBJISITh U peIlaTh ypaB-
HEHMS M HEpaBEHCTBA, CBS-
3BIBAIOIIME  HEU3BECTHBIE
BEIMYMHBI B TEKCTOBBIX (B
TOM YHCIIE TPUKIATHBIX)
3a/1ayax.

Texkymuil KOHTPOJIb.
Ompoc

ITpoBepounast pabora 1O
Temam 2.1-2.3
TECTHPOBAaHUE II0 TeMaM
2.2-2.3

KontpomnpHbie paboTh
No03 -Ne04.
IpomexxyTouHass  arre-
cTanusa
DK3aMeHAllMOHHOE  3aja-
HHUC

HaXOJIUTh MMPOU3BOIHBIC JIEMEHTAPHBIX (PYHKITHII;
UCTONB30BaTh MPOU3BOAHYI [l M3Y4YEHHsS CBOWCTB
(hyHKIHH ¥ TOCTPOSHHS TPaPHKOB;

NPUMEHSTH MPOM3BOAHYIO Ul IIPOBEICHUS NPHUOIMKEH-
HBIX BBIYMCIICHUH, peIIaTh 3a/1a4M IPUKIATHOTO XapaKTe-
pa Ha HaxOJK/JeHHE HanOOJIBIIEr0 U HAUMEHBILETo 3Haue-
HHUSL;

BBIYHCIIATH B MIPOCTEHIIMX CITydasx IUIOMIAIN U OOBEMBI C
UCIIOJIb30BAaHUEM OMPEIEIEHHOI0 WMHTErpaa; HCHOJIb30-

CrymeHT  JeMOHCTPHpYET
YMEHUE HAXOAMTh IPOU3-
BOJIHBIC 3JIeMEHTaPHBIX
bynxumit;

HCIONb30BaTh  MPOU3BOJ-
HYIO JJIl U3Y4€HUs CBOICTB
GyHKIMA ¥ MOCTPOEHMS

rpaukoB

TekylHii KOHTPOJIb:
Onpoc

ITpoBepounast pabora 1O
Temam 2.1-2.3
TECTUPOBAHUE TII0 TEMaM
2.2-2.3

Kontpomisnas pabota Neb
IIpome:xxyTounasi  arre-
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BaTh NMPHOOPETEHHBIC 3HAHUS W YMEHHS B MPAKTHICCKOMH
JICSITETbHOCTH U TIOBCETHEBHOM JKU3HU JUISL:

pemeHns TPUKIATHBIX 3a7ad, B TOM YHCIE COLIHAIBHO-
SKOHOMHUYCCKUX ¥ (U3MYCCKHX, HA HAUOOJNbIINE U
HaVIMCHBINIME 3HAYCHUS, HA HAXOXKACHHE CKOPOCTH U
YCKOPEHHSI.

cTanus
3K3aM€HaHI/IOHHO€
HHC

3a1a-

penraTte MpOCTEHIINEe KOMOWHATOPHBIE 3aJadll METOAOM
nepebopa, a TaKKe C HCIOJIb30BAHHEM H3BECTHBIX (hop-
My,

BBIYHCIIATH B MPOCTEHIINX CIydasX BEPOATHOCTH COOBITHI
Ha OCHOBE IO/ICYETa YHCIIa UCXOJIOB;

UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHNSA M yMEHHS B Ipak-

CryneHT  neMOHCTpHpYeT
yMEeHUe aHAJIU3UPOBATh
nH}opManuIo CcTaTUcTUYe-
CKOT'O XapakTepa

Texyurnii KOHTPOJIb!
Ompoc

[MpoBepounast pabora 1O
Temam 3.1-3.3
TECTHPOBAHHE TI0 TeMaM
3.1-3.2

THYECKOH IEATENLHOCTH U TOBCEIHEBHOM KU3HU: KontposnbHeie paboTsI
IS aHAJIM3a PEaNbHBIX YKMCIOBBIX JAHHBIX, MPEICTaBICH- Ne06 - NeO7.
HBIX B BUJIC THarpaMM, rpa)ukoB; Ipome:xkyTouHasi  aTTe-
aHanm3a HHQOPMAINH CTATUCTHICCKOTO XapaKTepa. cranus
DK3aMeHaIlMOHHOE  3aja-
HHE
pacIo3HaBaTh Ha 4yepTeXkax U MOJENSIX HpocTpaHCcTBeH- | CTyneHT — aeMoHCTpupyeT | Tekymiuii KOHTPOJIb:
HBIE (DOPMBI; COOTHOCUTh TPEXMEPHBIC OOBEKTHI € MX OIM- | yMEHHE PEmaTh IIaHUMET- [ Ompoc
CaHUAMHU, I/I306pa)KGHI/IHMI/I; pUudyeCcKue u npOCTeﬁume HpoBepquag paﬁoTa 1o
OTHCHIBATh B3aMMHOE PACIOJIOXKCHUE MPSIMBIX M IUIOCKO- | CTepeOMETpUUECKUE 3amadll | temam 4.1-4.7

CTCH B MPOCTPAHCTBE, AP2YMEeHMUPO8aAmb C80U CYHCOCHUS
06 9MOM pacnonodiCeHul,

aHaJ’II/ISI/IpOBaTI) B HpOCTeﬁH.IPIX cnyqaﬂx B3aUMHOC pacno-
JI0KEHHE 00BEKTOB B MPOCTPAHCTBE;

14306pa)1<aTL OCHOBHBIC MHOFOFpaHHI/IKI/I nu prl".]'[ble TCIa,
BBITIOJHATh YSPTEXKHU 110 YCIOBUSIM 3a/1a4;

cmpoums npocmeniuiue cevyeHuss Kyoa, npusmvl, nupami-
obl;

pelaTh MIAHUMETPHUUCCKUE U MPOCTEHIIINE CTEPEOMETPH-
YEeCKHe 33/1a4i Ha HAXOXICHHE F€OMETPUYECKUX BEIUYUH
(amuH, yrioB, miomaaei, 00beMoB);

UCIIONIb30BaTh MPU PEIICHUH CTEPEOMETPHYCCKUX 3a/1adu
IUIaHUMeTpHYecKue (haKThl U METOIbI;

MPOBOJIUTD JJOKA3aTeIbHBIC PACCYKIACHUS B XOJE PEIICHHSI
3a/1a4;

UCIIOJIE30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B TPaK-
THYECKOU JIeSITETLHOCTH M TTIOBCEHEBHOM KU3HU:

JUIL UCCIeNOBaHMs (MOACTHPOBAHUSA) HECIOXKHBIX MpaK-
TUYECKUX CHUTyalldid Ha OCHOBE HW3YYEHHBIX (GOpMYyNl U
CBOWCTB QUTyp;

BBIYUCIICHUST O0BEMOB W IUTOIIAJICH MMOBEPXHOCTEH IPO-
CTPAHCTBEHHBIX TeJI MPU PELIEHUU NMPAKTHUYECKUX 3ajad,
UCTIONB3YS. TIPU HEOOXOTUMOCTH CIPABOYHUKU W BBIYHC-
JIUTEIIbHBIE YCTPOMICTBA.

Ha HAaXOXJICHUE I'€OMETPH-
YEeCKMX BEJUUYMH (IJIMH, yT-
JIOB, TUIONIA e, 00BEMOB);

TCCTUPOBAHUE IO TEMaM

4.1-4.6

KontpombHble paboTs!
Ne08 - Ne10
IIpomexyrounass  arre-
cTanus
OK3aMEHAI[MOHHOE  3aja-
HHE

Bonpocsl k 3k3ameny

I'eomerpus
1. Axcuowmsl crepeomerpun. CleCTBUS U3 aKCHOM (C I0Ka3aTEILCTBOM).
2. TlapamtensHOCTh TIPSIMON U TUIOCKOCTH (ompeneneHue). [Ipu3Hak mapauieTbHOCTH TPSIMON

" IJIOCKOCTH (C ,[[OKa3aTCJ'ILCTBOM).

3. CkpemmBarommecs: npsiMble (ompeneneHue). [Ipu3HaKk CKpEemuBaOMIAXCS MPSIMBIX. YTOMT
MEXY CKPEUIBAIOIIMMUCS MPSIMBIMH (C I0Ka3aTEIbCTBOM).
4. TlapamienbHOCTh ABYX IUIOCKOCTeH (ompenenenue). [Ipu3Hak mapamienbHOCTH JIBYX ILIOC-

KOCTeH (C I0Ka3aTeITbCTBOM).

5. IlepnenaukynspHOCTh MpsAMOM U MIockocTH (onpenenenue). [IpuzHak neprneHANKYISIPHO-

CTH HpﬂMOﬁ " IJIIOCKOCTHU (C ,Z[OI(EB&TCJ'ILCTBOM).

6. Teopema o Tpex mepneHIUKYISAPax (C JOKA3aTSIIHCTBOM).
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7. TlepneHOUKYyISAPHOCTh JBYX IUIOCKOCTEH (ompeaeneHue). IIpu3Hak neprneHAUKYISpHOCTH
JIBYX IJTOCKOCTEH (C I0KA3aTEIHCTBOM).

8. Ilonsarue npusmsl. [Tnomaas 60KOBOIM MOBEPXHOCTH MPSMOMN IPHU3MBI (C TOKA3aTEIbCTBOM).

9. TlonsTHe mupaMuIbl, MPABUIBHON mupamMuabl. Ilmomans OOKOBON MOBEPXHOCTH MPABHIIb-
HOW IMpamMuibl (C 10Ka3aTeIbCTBOM).

10. INousarue mummHgpa. [hnomanas noBepXHOCTH MUIUHAPA (BBIBOI POPMYIIBI)

11. ITonsitue konyca. [Lmomaaps MOBEpXHOCTH KOHYca (BBIBOA (OPMYIIHI).

12. Cdepa u map. Ypasuenue chepsl. B3aumuoe pacronoxxeHue chepbl U IIIOCKOCTH.

13. [Tonstue mpusmel. OObEM NMPSIMON TPU3MBI.

14. TTonstue numuHApa. O0BEM ITUITHMHAPA.

15. Ilonarue nupamupl. OObEM UPAMUIBI.

16. Yceuennsrit konyc. [1omaas moBEpXHOCTH YCEUSHHOTO KOHYCa (BBIBOT (DOPMYIIBI).

17. Yceuennas nupamuzaa. YcedeHHas npaBwibHas nupamuaa. Ilnomans 00KoBOM IOBEpXHO-
CTH IIPABUIILHON YCEUEHHOM MUpaMUbl ( € J0KA3aTEIbCTBOM).

18. Konyc. Yceuennsiii konyc. O0beM koHyca. O0beM yceueHHOT0 KOHYCA.

19. [Tonstue chepwl u mapa. [Lmomrans moBepxHoctu mapa. O6beM 1apa.

20. IlepneHAUKyYISp ¥ HAKIOHHBIE. YTOJ MEXAY MPSMON U IIIOCKOCTHIO.

21. JIByrpaHHbIil yron (omnpezeneHue). YTroia MeXIy MI0CKOCTIMHU.

22. Ilonsitue napamenenunena. [lonsarue npsmoyronsHoro napamienenunena. CBOHCTBO nua-
TOHAJIM IPSAMOYTOJIBHOTO Mapajiesienumesia (¢ 10Ka3aTeIbCTBOM).

Auare0dpa u HayaJIa aHAJIN3a

1. Tlpocreiinire TPUrOHOMETPHYECCKUE YpaBHEHUs BUa Sin X=Db, cos x=a.

2. Tlpocreiimme TPUTOHOMETPUYECKUE YpaBHEHH BHA g X=C.

3. IlpousBonHas ¢pyHkuuu (onpenenenue). GuU3nueckuil cMbIci Npou3BoAHOH. [IpousBogHast
CTETIeHHOU (PyHKIIWH.

4. TlpousBojHasi CyMMbI, IPOU3BEICHUS U YACTHOTO.

5. Cnoxnas Qpynkuus (onpenenenue). [lponsBogHast c10KHON QYHKITUH.

6. IlpousBonHas Tpuronomerpuueckux GyHkuui. IlpousBonHas oOpaTHBIX TPUTOHOMETpHUYE-
CKUX (PYHKIIMH.

7. IlpousBoaHas moKa3aTeNbHOM U JorapuGMUIEcKOr QyHKIUH.

8. Brtopas npousBoanas. [Ipon3BoaHast BEICIIMX MOPSIKOB.

9. Ilpu3Haku Bo3pacTaHus M yObIBaHUS (QYHKIMU. DKCTPEMYMBbI (DYHKIHH.

10. HanpaBnenue BeITyKJIOCTH Tpaduka GyHKIuN. ToUky meperuoa.

11. O6mas cxema uccieqoBaHus GyHKIUH.

12. IlpousBoanas ¢yHkuuu (onpezneneHue). ['eoMeTpudecKknii CMBICT TPOU3BOJHON. YpaBHE-
HUE KacaTebHOM.

13. IlepBooOpasnas (onpenenenue). [IpaBuia HaX0XKASHUS TIEPBOOOPAZHBIX.

14. KpuBonuneiinas tpamnenus (onpeaenenue). [lnomans kpuBonuHeiHoi Tpaneuuu. ®opmyna
HeroTtona-Jleli6uuna.

15. TlonsTre HeonpeAeNeHHOTO UHTerpaa. Tabauia HHTerpasos.

16. Ciryuaitabie coObITHS. BUIbI ClTyqaiiHbIX COOBITHIA.

17. Omnepanuu HaJ cCliydallHBIMH COOBITHSIMHU.

18. Yacrora 1 BeposATHOCTH coObITHs. CoueTanus. Pa3meneHns 1 epecTaHOBKH.

19. Cnoxenue BepOsATHOCTEH HE3aBUCUMBIX U MPOU3BOJIBHBIX COOBITHIA.

20. YMHOKEHHE BepOSTHOCTEH HE3aBUCHMBIX U TIPOU3BOJIBHBIX COOBITHIA.

21. Omnpenienenue KOMIUIEKCHBIX yuceln. CloKeHne KOMITJIEKCHBIX YHMCENl, CBOMCTBA CIOXKEHHUS
(c IOKa3aTEeNbCTBOM).

22. OmpenienieHne KOMIUIEKCHOTO YUCTa. Y MHO)KEHUE KOMILUIEKCHBIX YHCEll, CBOMCTBA YMHOXKe-
HUS (C J0Ka3aTEIbCTBOM).

23. Omnpenienenne KOMIUIEKCHOTO yKciia. Beruntanue u JieleHue KOMIUIEKCHBIX YuCel.

24. Monynb KOMILIEKCHOTO uncia. Tpuronomerpuaeckas opmMa KOMILUIEKCHOTO YHCIA.

25. JleiicTBUA Ha/l KOMIUIEKCHBIMHU YUCIIAMH, 33JJAHHBIMUA B TPUTOHOMETPUUECKOH (popme.
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26. ['eomeTrprueckas WHTEpHpETaNys KOMIUIEKCHBIX dYHCeN. [eomeTpuueckoe H300pakeHue

CYMMBI U Pa3HOCTHU KOMIUICKCHBIX YHUCCII.

Onucanue MKAaJ OLlCHUBAaHHUA

OIEHKHU CO@OPMHUPOBAHHOCTHU KOMIIETEHIIHN

Cocrassito-
e KoMIIe-
TEHITUH Hey/J10BJIEeTBOPH- OBJIETBOPH-
CHIL ya P e P XOpo1Io OTJIUYHO
TeJLHO TeJILHO
Moanora YpoBeHb 3HAHUH HU- MuHUMAaNbBHO I0My- YpoBeHb 3HaHUH B VpoBeHb 3HaHuUI B
o ’K€ MUHUMAaJIbHBIX CTHUMBIH YPOBEHb 3Ha- 00BEME, COOTBET- ~
SHAHUH TpeboBanuil. menu Hui. JlonyIieHo MHO- CTBYIOILIEM IIPO- 00beme, COOTBETCTBY
MEeCTO IrpyOble OLIHo- IO HErpyOBIX OLIMOKH. rpamMme MOArOTOBKH. FOIIEM IIpOrpamMme
KH. Jonyieno Heckonb- MOATrOTOBKH, Jlomy1ie-
K0 rpy6BIX omMboK HO HECKOJILKO HECY-
IIECTBEHHBIX OIIHOOK.
Hannume 1lpu pemenun cran- IIpomemoncTpupoBa- IIpomemonCcTpHpPOBa- IIponemoncTpupoBa-
YMEHUH JIapTHBIX 337134 HE HBI OCHOBHBIE yMe- HBI BCE OCHOBHBIE HBI BCE OCHOBHBIE
(HaBBIKOB) OPOJAEMOHCTPHUPOBA- Hus. Pemensl Tumo- ymeHus. Pemensl Bce YMEHUSI, HEKOTOPHIE -

HbI HEKOTOPHBIE OC-
HOBHBIC YMCHUS U
HaBBIKK. MIMenu me-
CTO TPYObIC OIINOKH.

BBIC 3314l C HETPY-
OBIMH OIIHOKaMHU.
BrimosiHeHbI Bee 3a-
JIaHUS HO HE B I10JI-
HOM 00BEME.

OCHOBHBIC 3aJa4YH C
HerpyOLIMU OLINO-
KaMu. BEITTOJIHEHBI
BCE 3aJIaHus, HO C
HEKOTOPBIMH HEJ0UEe-
TaMH.

Ha YPOBHE XOPOIIIO
3aKPEMICHHBIX
HaBBIKOB. PereHsl
BCE OCHOBHEIE 3a]1a-
YU C OTAEILHEIMU
HECYIIECTBEHHLIMHU
omuoKkaMu. Beimos-
HEHBI BCE 3aaHus, B
IIOJIHOM 00BeEME, 03
HEJI0YETOB.
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