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1. O0mas xapakTepucTHKA Y4eOHOI0 NpeaMera
1.1. MecTo yueOHOro nmpeaMeTa B CTPYKTYpe OCHOBHOI npodeccCHOHATLHOMH 00pa3oBaTeIbHOM
NPOrpaMMblI

OVII6.09 MaremaTuka SBISETCS YacThIO MpeaMeTHON obnactu «MartemaTuka U HH(POpPMATHKAY)
@I'OC cpennero oduiero oOpa3oBaHus U MPOPUIBLHBIM YUEOHBIM MPEIMETOM 00IIe00pa30BaTENBHOTO Yueo-
HOTO IMKJIa y4eOHOro IjIaHa MporpaMMbl MOATOTOBKU KBAJM(UIMPOBAHHBIX pabovMX, CIyXalux (naigee —
[MITKPC) no mpodeccuu cpennero npogeccuonanbHoro oopazoBanus 43.01.09 IloBap, koHAUTEP €CTECTBEH-
HOHAYYHOTO Ipoduis npodeccuoHanbHOro 00pa3oBaHusl.

YpoBeHb ocBoeHUs yaeOHOro peamera B coorBercTBum ¢ GI'OC cpennero obiero odpazoBanus Oa-
30BBIH.

VYuebnsiit npeamer OVYI16.09 MatemaTika uMeeT MEXIPEAMETHBIE CBSA3U ¢ 0011e00pa30BaTeIbHBI-
Mu yueOHbIMU mipenMeramu OVYII6.10 ®dusuka, OVYIIn.11 Uudopmatuka, OYIIm.12 Xumusa u obmienpo-
¢beccuonanbabiMu yaeOHbIMU AuctuiuinHamMu OI1.05 OcnoBel kanpkysiun 1 yuaéra u OI1. 12 OcHoBsl ¢u-
HAHCOBOW I'PaMOTHOCTH.

IIporpamma mnpeamnosaraer peruoHaIbHbIA Ka3auyuii KOMIIOHEHT, KOTOPBIN SIBJISIETCS €€ OpraHh4-
HOM 4acThio, CIIOCOOCTBYIOIIEH BOCIIUTAHUIO MATPUOTHU3MA, YYBCTB TOPIOCTH U YBAXKEHUS K UCTOPUUYECKO-
My MPOILUIOMY CBOEro Hapoja. YacTe marepuana ¢ Ka3aybMM KOMIIOHEHTOM paccpeloTodeHa MO Pa3HbIM
TeMaM B BUJIEC PEIICHUS Pa3IMYHbIX 33]a4 C Ka3aubel TEMaTHKOM.

[Tpu peanu3zanuu 00pazoBaTeIbHON MPOTpaMMbl ydeOHOTO npenmeTa «MaTeMaTHKay HCIOIb3YIOTCS
AJIEMEHTHI Pa3IMYHBIX 00pPa30BaTEIbHBIX TEXHOJOTHI, B TOM YHCIE TUCTAHIIMOHHBIX O0Opa30BaTEIbHBIX
TEXHOJIOTUH, 3JIEKTPOHHOTO 00Y4YEHHUS.

Martepuan, BbLICTICHHBIA KYPCUBOM, KOHTPOJIIO HE TOJIJICHKHUT.

N3yuenue yuebHOro mpeamera OVYII6.09 Maremaruka npeaycMaTpuBaeT MPOMEKYTOUHYIO aTTe-
cTanuio B (popme SK3aMeHa.

1.2. O6mas xapaKTepUCTHKA, I[eJIH U 321a4H Y4eOHOr0 NpeaMeTa

Nzyuenue yaeOnoro mpeamera OVYII6.09 Maremarrka mpu MOATOTOBKE KBATU(PHUITUPOBAHHBIX pa-
004X, CIyXaIluX 1o npodeccuu cpeanero npodeccuonanbHoro oopasosanus 43.01.09 Ilosap, koHIUTEP
0a3upyeTcsl Ha 3HAHHSIX CTYIEHTOB, TIOJTYYEHHBIX MPH U3YYEHUH MaTEMATHKH B OCHOBHOM IIIKOJIE.

Peanu3zanus copepkaHusi yaeOHOro mpejamMeTa npejnojaraeT coOIroeHne NpUHIMIA CTPOroi mpe-
€MCTBEHHOCTH T10 OTHOIICHHUIO K COJIEPIKAHHUIO Kypca MaTeMaTHKH Ha CTYNEHH OCHOBHOTO 00mIero o0pazo-
BaHUs, B TO ke BpeMs yueOHbIi npenmer OVII6.09 MaremaTrka 11 npodeccuoHaIbHBIX 00pa30BaTeNb-
HBIX OpraHu3anui 00JIaaeT CaMOCTOSTETLHOCTHIO M IIEIBHOCTBIO.

MaremaTuka sBnsieTcs (yHIaMEHTAIbHBIM 00I1e00pa30BaTeIbHBIM yYeOHBIM MPEAMETOM CO CIIO-
KHUBIIUMCS YCTOMUMBBIM COJICPKAHUEM B OOIIMMHU TPeOOBAaHUSIMH K MOJTOTOBKE 00YUJAIOIIAXCS.

[Tpu ocBoenun mnpocdeccuun CIIO ectecTBeHHOHAYYHOTO MpOQus MPodecCHOHATBHOTO 00pa3o-
Banus 43.01.09 IloBap, koHaMTEp MaTemMaTrKa usydaercs Ha 6a3oBom ypoBHe ®I'OC cpennero obmiero o0-
pa3oBaHusl, YUUTHIBAIOLIAs CHENM(PUKY OCBauMBaeMoil mpodeccuu.

DTO0 BBIpaXKaeTCsl yepe3 CojepkaHnue 00ydYeHHUs, KOIMIECTBO YacOB, BBIJCIIEMBIX Ha W3YYEHUE OT-
JEeTbHBIX TEM MPOrPaMMBl, INTyOMHY UX OCBOEHHSI CTY/IEHTaMHU, yepe3 00beM U XapaKTep MPaKTHUYECKUX 3a-
HSTHUH.

[IpuopuretnpivMu nensimu oOyuenust npeamery OVYII6.09 MaremaTtuka npu MOArOTOBKE KBATHPHUIIN-

POBaHHBIX PabOYMX, CIYKalIUX Ha 6A30BOM YPOBHE SIBJISIOTCS:

¢ (opMHpOBaHUE LEHTPAIBHBIX MAaTEMaTHYECKUX MOHATUHN (UMCII0, BEIMYMHA, TeOMeTpUuyecKas pury-
pa, mepeMeHHasi, BEpOSITHOCTb, (DYHKIINA), 00ECIIEUNBAIOIINX IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTD
MaTeMaTHUYeCcKOro o0pa3oBaHMs 00yUarOMINXCS;

e [0/Be/IeHHE 00YYaIOUINXCS Ha JIOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3M MaTeMaTHKH
U OKPYXKAIoIllero MUpa, HOHUMaHHe MaTeMaTHKHU KaK YacTH OOIIel KyJIbTyphl 4eJIOBEUYECTBA;

® Da3BUTHE WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcsi, MO3HABATEIbHON aKTHB-
HOCTHU, UCCIIEZIOBATEIbCKUX YMEHUI, KPUTUYHOCTH MBIIIICHUS, HHTEpeca K U3Y4YEHUI0 MaTEMaTHKU;

e (QopmupoBanue (PyHKIIMOHAIBHOW MaTeMaTHYECKOW I'PaMOTHOCTH: YMEHHUsSl paclo3HaBaTh MaTeMa-
TUYECKHE aCIIeKThI B peabHbBIX KU3HEHHBIX CUTYalHUsAX
M [pd  U3YYEHHH  JIPYrUX  Y4eOHBIX  MPEAMETOB,  MPOSBIEHUS  3aBUCHUMOCTEH
U 3aKOHOMEPHOCTEH, (popMyIHpoBaTh X Ha SI3BIKE MATEMATHKH U CO37]aBaTh MaTeMaTHYECKHE MO-
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Jenu, [IPUMEHATD OCBOCHHBIN MaTeMaTU4eCKUI arrapar
JUISL pellieHus] MPAaKTHKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh U OLIEHWBATH MOJyYEHHBIE
pe3yJbTaTHL

OO61mue uenu u3ydyeHus: MaTeMaTUKH TPAIUIIMOHHO PEean3yloTCs B UEThIpEX HalpaBICHUSIX — o01ee
npeJcTaBiIeHue 00 UIesIX U METOJax MaTeMAaTHKH, MHTEUIEKTyalbHOE Pa3BUTHE, OBJAJEHHE HEOOXOIU-
MBIMHM KOHKPETHBIMH 3HAHUSIMU U YMEHHUSMHU, BOCIUTATENbHOE Bo3AelicTBUe. Peanu3anus neneii maremaTu-
4eCKOro 00pa3oBaHUsl OTPaKaeTCsl Ha BHIOOPE MPHOPUTETOB B OpPraHU3AIMK y4eOHOU AEATEIBHOCTH CTY-
JICHTOB.

Jnis ectecTBeHHOHAaYYHOTO MPOodUiIs MpodeccnoHaNbHOT0 00pa3oBaHus Oosiee XapaKTepHBIM SBIIS-
eTCsl yCUJIeHHE OOIIEeKYJIbTYPHOU COCTaBIAMOIIEH y4eOHOW NUCUUIUIMHBI C OpUEHTAlMe Ha BHU3YyaJbHO-
0Opa3HbIi U JIOTHYECKUN CTUIM y4yeOHOU paboThl. ITO OTpa)kaeTcs Ha BHIOOpE MPUOPUTETOB B OPraHU3a-
UM Y9€OHOH ACSATEIHPHOCTH 00YUYaIOIINUXCA.

Takum o00pazom, peanusanusi COJEpX)aHUA Y4eOHOrO IMpeAMETa OPUEHTHPYET Ha MPUOPUTETHYIO
poJib (opMaNbHO-YPOBHEBBIX PE3yJIbTaTUBHBIX XapaKTEPUCTUK OOYUCHHUS.

Copneprxanme y4eOHOTO TpeaMeTra pa3paboTaHO B COOTBETCTBHHM C OCHOBHBIMH COJEpIKAaTEIbHBIMU
JTUHUSAMHU 00y4YEeHHS] MaTeMaTUKe:

— anreOpanveckas JUHHSA, BKIIOYAIONIAs CHCTEMATH3alMI0 CBEJICHUN O YMCIIaX; M3y4eHHE HOBBIX U 0000-
IICHHE paHee U3Y4YEHHBIX orepaiuii (BO3BEIEHUE B CTEIEHb, U3BJICUCHHE KOPHS, JIorapudMupoBaHue, cu-
HYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC M OOpaTHbIE K HUM); U3y4YE€HUE HOBBIX BHJIOB YHCIIOBBIX BBIPAKCHUH H
(dbopMyIT; COBEPILIEHCTBOBAHUE MPAKTHUECKUX HABBIKOB U BBIUMCIUTENBHON KYIBTYpHI, pACIIMPEHUE U CO-
BEPIICHCTBOBAHHE AJIT€OpandecKoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 IPUMEHEHNE
K PEIICHHI0 MaTeMaTHUYeCKUX U MPUKIAJIHBIX 3a/1a4;

— TEOPETUKO-(DYHKIIMOHAIbHAS JIMHUS, BKIIOYAIONIAs CUCTEeMATH3aIMI0 U PaclIMpeHne CBEACHUH 0 QyHK-
I[USX, COBEPILIEHCTBOBaHUE TpadUIeCcKNX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU HUJIESIMU U METOJIJaMU MaTeMa-
TUYECKOTO aHaIM3a B 00beMe, MO3BOJISIONIEM UCCIIE0BATh dJIeMEHTapHbIe (YHKIIMU U pelIaTh MpocTeHIme
reoMeTpuyeckue, GU3NYECcKue 1 Ipyrue NpuKIaJaHbIe 3a1a4u;

— JIMHUS YpaBHEHUW U HEPABEHCTB, OCHOBAHHAs HA MOCTPOEHHM M HUCCIEIOBAaHUU MATEMATUYECKUX MOJe-
JIe, mepeceKkaroiascs ¢ anredpandyeckoil 1 TeopeTUKo-(pyHKIIMOHAIBHOW JTUHUAMU M BKJIIOYAIOIIAs pas-
BUTHE U COBEPIIECHCTBOBAHME TEXHUKH alredpandyeckux npeoOpa3zoBaHUMl JUis pelleHus] ypaBHEHUMN, Hepa-
BEHCTB M cHcTeM; (POPMUPOBAHHUE CITIOCOOHOCTH CTPOUTh M MCCIIEI0BATh MPOCTEHIIINE MaTeMaTUYeCKUe MO-
JIeTY TP PEIICHUH MTPUKIIAIHBIX 33/1a4, 33]1a9 U3 CMEKHBIX U CTIEIUATBHBIX JIUCIUILINH,

— reoMeTpHuecKas JIMHHUS, BKIIOYAIONIAsl HarJsIHbIe PE/ICTaBIEHUs O MPOCTPAHCTBEHHBIX (PUTypax U U3Y-
YeHHE UX CBOICTB, (OPMHPOBAHUE U Pa3BUTHE NMPOCTPAHCTBEHHOI'O BOOOPaKEHHUsS, pPa3BUTHE CIIOCOOOB
reOMETPUUECKUX U3MEPEHUH, KOOPIMHATHOTO M BEKTOPHOTO METOJOB JJIS DPELICHUS MaTeMaTHYeCKUX U
MIPUKIIAIHBIX 33134,

— CTOXacTU4YecKasl JUHMS, OCHOBaHHAs Ha pa3BUTHM KOMOMHATOPHBIX YMEHHH, MpeJCTaBICHUH O BEpOsT-
HOCTHO-CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro Mupa.

B Tematndeckom miaHe mporpaMMbl yUeOHBIM MaTepuall MpeAcTaBieH B (opMe UYepeayrolerocs
pa3BepThIBAHUSA OCHOBHBIX COJEpXKAaTeNbHbIX JIMHUK (anreOpanueckas, TeOpeTUKO-(pYHKIHOHATbHAS,
ypaBHEHUH M HEPAaBEHCTB, T€OMETpUYECKasl, CTOXaCTHUECKas) C y4eToM Ipodmis NpopecCHOHaTbHOT0 00-
pazoBanHus, cuenuduku ocBauBaeMoit npodeccuu CIIO, rimyOuHbI U3ydeHUs] MaTepuasa, ypoBHs MOJATOTOB-
KU CTY/ICHTOB 10 MaTeMAaTHUKE.

O06beM yueOHOro BpeMEeHH Ha U3y4eHHE OJJHOW U TOM e TeMbl UCIOJIb3YETCs JAJIsl BHIIOJHEHUS pas3-
JMYHBIX y4eOHBIX 3amaHuil. Tem cambiM TpeOyeMmble pe3yiabTaThl OCBOCHHMsS MaTeMaTHKH, Kak 0a30BOro
y4eOHOro mpenMeTa, IPOSBITCS B YPOBHE HaBBIKOB IO PEIICHUIO 337a4 U B OIbITE MPAKTHYECKON pado-
THI.

Conepkanne ydyeOHOTO TpenMeTa mpeaycMarpuBaeT (GOpMHpPOBaHHE Y OOydaromuxcs oOIeHayd-
HBIX 3HAHUH, YMEHUN M HABBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH M KIIIOYEBBIX KOMIIETEHIINH,
BKJIIOUAIOIUX YMEHHUE CPaBHUBATh MaTeMaTUYeCKue 0ObEKThI, aHAIM3UPOBATh, OLIEHUBATh U 0000IIATh M0-
JydeHHBIEC CBE/ICHUS, YMETh HaXOAUTh M UCTIOIb30BATh HH(POPMAIIUIO U3 pa3IMYHBIX HCTOYHUKOB.

Pabouas mporpamma yue6Horo mpeamera OVYI16.09 Martematnka yTouHSET COAepKaHUe yueOHO-
ro Marepuaia, Imocjie0BaTeIbHOCTh €ro U3y4YeHHUs, pacupeielieHHe Y4eOHbIX YacoB, TEMAaTHUKY M KOJHYe-
CTBO MPAKTUYECKHUX PaboT, pedepaToB (COOOLICHHI, TPOSKTOB), YUUTHIBas CHEUU(UKY IPOTPAMMBI ITOATO-
TOBKH KBATHU(PHUITUPOBAHHBIX pabounx, ciyxamux mo npodeccun 43.01.09 [ToBap, konautep.



2. [lmanupyemblie pe3ybTaThl OCBOEHHUSI Y4eOHOT0 MpeIMeTa
OcBoenne copepxkanusi ydebnoro mpeamera OVYII6.09 MaremaTtnka obecrednBaeT TOCTHIKEHUE
CTY/ICHTaMH CJICYIONINX PE3yJIbTaTOB:

Kox u mHanmmeno-
BaHHe  (OopMH-
pyEeMBIX KOMIIe-
TEHITAHN

[Tnanupyemsble pe3ynbTaThl OCBOCHHUSI PEAMETA

JIMYHOCTHEBIE U MCTaIIPpEAMCTHBIC

[IpenmertHbie

OK 01.
Bri6upars  cro-
coOBl  pemieHus
3amady  mpodec-
CHUOHAJIbHOW Jie-
ATEITbHOCTU
MIPUMCHHUTEITHHO
K  pasIu4HbIM
KOHTEKCTaM

- TOTOBHOCTHh K TPYyIy, OCO3HAHHE IEHHO-
CTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K AKTUBHOM JIEATEIbHOCTH
TEXHOJIOTHYECKOH M COIMAIIbHON HaIpaB-
JICHHOCTH, CIHOCOOHOCTh WHUIIMHPOBATH,
IUTAHUPOBATh M CaMOCTOSITCNILHO BBIMOJI-
HATH TAKYIO IEATEIHHOCTD;

- MHTEpeC K pa3IudHbIM cepam mpodec-
CHOHAIIbHOM JCSITCIHbHOCTH,

OmiajicHHe YHHUBEPCAJIbHBIMU YYCOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

- CAaMOCTOSITEITLHO ()OPMYJTUPOBATH M aKTY-
QIM3HPOBATH MPOOJIEMY, pacCMaTPUBATh €
BCECTOPOHHC;

- YCTaHaBIMBATh CYIICCTBEHHBIH MPH3HAK
WIA OCHOBaHUWS JJIsi CPaBHCHMS, KIIACCH-
¢dbukanuu 1 00001IeHNS;

- OTpENCNATh IENH JACSITeILHOCTH, 3aja-
BaTh MMapaMeTPbl U KPUTCPHUH UX JTOCTHKE-
HUS,

- BBISBJIATh 3aKOHOMEPHOCTH U TPOTHBO-
pevHs B pacCMaTpUBAaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB Iie-
JSIM, OLIEHWBATh PHUCKU TOCTEACTBUNA Jes-
TEJIbLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE IMPHU
PEIICHUH KU3HEHHBIX TIPOOIIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
- BIIAJICTh HaBBIKAMH yaeOHo-
WCCIIEIOBATENIbCKOM W TPOEKTHOW Jes-
TETHHOCTH, HABBIKAMH pPAa3pelICHHsS IPO-
onem;

- BBISBJISTH NPUYUHHO-CIICACTBCHHBIE CBSI-
3M M aKTyaJIM3MPOBAThH 3a]lauy, BBIIBUTATh
TUIIOTE3Y €€ PeHIeHUs, HaXOUTh apTyMeH-
THI A7l JIOKAa3aTelIbCTBA CBOUX YTBEpKIe-
HUH, 3a/1aBaTh MMapaMeTpbl U KPUTEPHH pe-
[IEHUS;

- aHaJIM3UPOBATH MOJyUYECHHBIC B XOJIE pPe-
HICHUS 3aa4d pPEe3yJIbTaThl, KPUTHUCCKU
OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3U-
pOBaTh U3MEHEHHUE B HOBBIX YCIIOBHSX;

-- yMeTh TEPEHOCUTh 3HAHHWS B IO3HaBa-
TEIHHYI0O W TPAKTHUECKYIO OOJACTU KH3-

-BJIAJIETh METOJIaMU J0Ka3aTeIbCTB, ajlro-
pUTMaMU pellIeHus 3a/1a4; yMeHue Gopmy-
JMPOBATH OIIPEJIEIICHUS], aKCUOMBI U TEO-
peMBI, IPUMEHATh UX, IPOBOJIUTH Jl0Ka3a-
TEJIbHBIE PACCYXICHUS B XOJI€ PEIICHUS
3ajay;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETICHb
qucia, Jorapu@m yucia; yMEeHHE BbINOJ-
HSTH BBIYMCIICHUE 3HAYCHHI U IPeoOpazo-
BaHU BBIPAXKEHUI CO CTEIIEHSIMHM U JIOTa-
pudmamu, mpeodpazoBaHust JPOOHO-
paLMOHATIBHBIX BBIPAXKECHUM;

- YMETb ONEPHUPOBATH TOHATHIMH: PALIAO-
HaJIbHbIE, UPPALMOHAJIbHBIE, [I0KA3aTeIIb-
HBIE, CTETICHHBIE, JIoTapu(pMUIecKue, Tpu-
TOHOMETPUYECKHE YPaBHEHUS U HEPABEH-
CTBa, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMHU: (PYHK-
1Us1, HenpepbIBHAs (PYHKIUS, TPOU3BOIHAS,
nepBooOpa3Hasi, OnpeAeIeHHbII HHTEerpa;
YMETh HAXOUTH ITPOU3BOIHBIC DIIEMEHTAP-
HBIX (DYHKIIMI, UCTIONB3Ys CIIPaBOYHbBIE Ma-
TEpUAJbl; HCCIIEIOBAThH B IPOCTEHININX CITy-
qasgx QYHKIUU Ha MOHOTOHHOCTb, HaXO-
JUTH HAaOOJIBIIIE | HANMEHBIIIHE 3HaYe-
HUS QYHKIUI; CTPOUTH rpadKu MHOT'O-
YJICHOB C MCIIOJIb30BAHUEM alllapaTa Ma-
TEMAaTUYECKOT0 aHaIN3a; IPUMEHSATh MPO-
W3BOIHYIO TPH PEIICHUH 3329 Ha TBUKE-
HUE; pelaTh NPaKTHKO-OPUEHTUPOBAHHBIE
3aJauM Ha HAaHOOJIbIINE M HANMEHBIITNE
3Ha4YeHHUs1, Ha HAX0XKJIEHUE MYTH, CKOPOCTU
Y YCKOpPEHWST,

- YMETb ONEPUPOBATH MOHATHIAMMU: PALIUO-
HajbHasi PYHKIMS, TOKa3aTelbHask PyHK-
s, CTENeHHast GyHKLus, Jorapupmude-
cKasi QyHKIIUS, TPHTOHOMETPHYECKHE
¢byHKIMH, 0OpaTHBIE (PYHKIIMH; YMEHUE
CTPOUTH IpapUKu N3y4YEeHHBIX (QYHKIIHH,
UCIOJIb30BATh TPaPUKH MTPH U3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELIEHUN
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U
3aJa4 U3 pealbHOM KU3HU; BBIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEXK]y BETHUU-
HaMmy;

- YMETh pelIaTh TeKCTOBBIC 3aa4H Pa3HbIX
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HEJEATEIbHOCTY;

- YMETb MHTEIPUPOBATh 3HAHMS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UJIEH, IIPEAJIATaTh OPH-
TMHAJIbHBIE ITOAXO0/IbI U PEIICHUS;

U CIIOCOOHOCTh MX MCIIOJIb30BaHMs B IIO-
3HABaTEJIbHON U COLIUAIILHOMN IIPAKTUKE

THUIOB (B TOM YHCJIE Ha TIPOLIEHTHI, 1OJIU U
4acTH, Ha IBUKEHHE, paboTy, CTOUMOCTb
TOBAPOB U YCJIYT, HAJIOTH, 33J]a4u U3 00J1a-
CTH yIIPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHAHCAMU); COCTABIIATH BBIPAKEHUS,
YpaBHEHMs, HEPAaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4l, UCCIIEIOBATD [1OJIy4YEH-
HOE pELIEHUE U OLIEHUBATh IIPaBION0A00-
HOCTb pE3YJIbTAaTOB;

- YMETb ONIEPUPOBATH MOHATHAMMU: CPEHEE
apupMeTHIecKoe, MeIuaHa, HanOoJbIlIee 1
HalMEHbIIIee 3HaUeHUs, pa3Max, Tucrep-
CHsl, CTaHJJapPTHOE OTKJIOHEHUE YHUCIOBOIO
Ha0opa; yMeTh U3BJIEKaTh, UHTEPIPETHPO-
BaTh UH(OPMAIHIO, TPEJCTABICHHYIO B
TabJIMIax, HA IMarpaMmax, rpaukax, oT-
paXxarolyr0 CBOMCTBA PEAIbHBIX IIPOLIEC-
COB U SIBJIGHUI1; IpeicTaBIATh MH(OpMa-
LU0 C TIOMOIIIBIO TaOJIMIl U AUArpaMMm; Uc-
CJIeZIOBaTh CTAaTUCTUYECKUE IaHHbIE, B TOM
qrcie ¢ IPUMEHEHNEM rpauyecKix MeTo-
JIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATUSAMU: CIIydaii-
HBI{ OIBIT U CIy4ailHOE COOBITHE, BEPOST-
HOCTh CITy4aifHOTO COOBITHS; yMEHUE BbI-
YUCIISATh BEPOATHOCTh C UCIOIb30BAHUEM
rpaduyecKux METO0B; IPUMEHSTH (op-
MYJIBI CJIOKEHUS U1 YMHOKEHUS BEPOATHO-
CTel, KOMOMHATOpHbBIE (PaKThl U HOPMYIIbI
IIPY PELIECHUY 3aJ]a4; OLICHUBATh BEPOSITHO-
CTH peaJIbHbIX COOBITHI; 3HAKOMCTBO CO
CllydyailHBIMHM BEJTMUMHAMM; YMEHUE NTPUBO-
JUTh IPUMEPBI TPOSIBICHUS 3aKOHA 00JIb-
IIMX YUCET B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHHSIX

- YMETb ONEPUPOBATH MOHATHIMHU: TOUKA,
npsimasi, MJI0CKOCTh, IPOCTPAHCTBO, JBY-
T'PaHHBIN YTOJI, CKPEIIMBAIOLINECS MIPSIMBbIE,
NapajieIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSMBIX U IIJIOCKOCTEH, IOl MEXAY Ipsi-
MBIMH, YTOJI MEXAY NPSIMOH U IIIOCKOCTHIO,
yroJl MEXy IIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXKY
MPSIMBIMHU, PACCTOSIHUE MEXAY MIOCKOCTSI-
MH; YMEHHE UCIIOJIB30BaTh IPU PELICHUN
3aJa4 U3y4eHHbIe (DaKThl U TEOPEMBI IUIa-
HUMETPHUU; YMEHHE OI[CHUBATh pa3Mephl
00BEKTOB OKPYXKAIOIIEro MHUPA;

- YMETb ONEPUPOBATH MOHATHAMU: MHOTO-
I'paHHMK, CEYeHUE MHOTOTPaHHUKA, KYO,
napajiesienune1, npusma, nupammuaa, Gpu-
rypa ¥ MOBEPXHOCTh BpAIlleHUs, LMIUHP,
KOHYC, 11ap, cdepa, ceueHust Purypsl Bpa-
IICHUS, TNIOCKOCTb, Kacaromascs cepsl,




HWINHAPA, KOHYCA, IJI0IA b ITOBEPXHOCTH
MUPaMUbl, IPU3MBI, KOHYCa, LUIHHPA,
wiomazas chepsl, 00beM Kyda, IpsaMo-
YroJIbHOTO Napaljiesenunesa, TupaMuibl,
MPU3MBI, HWIMHPA, KOHYCA, [1apa; yMEHHUe
n300pakaTb MHOTOTPAHHUKHU U IOBEPXHO-
CTH BpAILCHHs, UX CEUEHHS OT PYKH, C I0-
MOUIbIO YEPTEXKHBIX HUHCTPYMEHTOB U 3JIEK-
TPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE pac-
MO03HABATh NPABUIbHbIE MHOTOTPaHHUKHY;

- YMETb ONIEPUPOBATH MOHATHSIMU: JABHKE-
HUE B IIPOCTPAHCTBE, OJOO0HBIE PUTYPHI B
IPOCTPAHCTBE; MCII0JIb30BaTh OTHOILIEHHUE
TUTOIIA IeH TTIOBEPXHOCTEH 1 00hEMOB TI0-
NOOHBIX (UTYp MIPH PELICHUU 33]1aY;

- YMETh BBIYUCISATH TEOMETPUIECKHIE BEIIH-
YUHBI (IJMHA, YTOJI, TUIOIIAb, 00bEM,
IUTOIAb TOBEPXHOCTH ), UCTIOIB3Ys U3Y-
YeHHbIe (POPMYJIIbl U METO/IbI;

- YMETh ONEPUPOBATH MOHATHIMH: TIPSIMO-
yrojibHasi CUCTEMa KOOpAMHAT, KOOpAUHa-
TBI TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJIIpHOE NMPOU3BENIEHHUE, YT O MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIC-
HHE BEKTOpa Ha YHUCJI0; HAXOIUTh C TIOMO-
IIBIO M3YYEHHBIX (OPMYII KOOPIUHATHI Ce-
pEeIUHBI OTPE3Ka, PACCTOSHUE MEXAY JIBY-
MST TOYKAMU;

-yYMETb BbIOUPATh NOIXOAALIMNA N3y4EHHBIH
METOJ [T PEIICHNS 33a]auH, paclio3HaBaTh
MaTreMaTHuecKue (pakThl U MaTeMaTHye-
CKHE MOJIEJH B IPUPOIHBIX U OOIIECTBEH-
HBIX SBJICHUSIX, B UCKYCCTBE; YMEHUE MpH-
BOJIUTH TIPUMEPBI MATEMaTHIECKUX OTKPHI-
TUW POCCUMCKON 1 MUPOBOM MaTeMaTHye-
CKOM HayKH.

-yMETb ONEepUPOBATh MOHATUSIMHU: ONpeie-
JIeHHe, akcuoMa, TeopeMa, CIe/ICTBHE,
CBOWCTBO, IPU3HAK, JI0KA3aTEILCTBO, PaB-
HOCHJIbHBIE (DOPMYITHPOBKU; yMEeHHE (Hop-
MYJIHpPOBaTh 00pPaTHOE U MPOTHUBOIOJIOXK-
HO€ yTBEPKICHHE, IIPUBOIUTH TPUMEPHI H
KOHTPIPUMEPBI, UCTIOIB30BATh METOJT Ma-
TEMAaTUIECKON HHIYKIIUW; TIPOBOJHUTH J0-
Ka3aTeJlbHbIe PacCyKICHUS MTPU PELICHUN
3a7a4, OIEHUBATH JIOTHYECKYIO TIPaBUIIb-
HOCTb PacCyXIECHUM;

- YMETb ONIEPUPOBATH MOHATHIMU: MHOXKE-
CTBO, IMIOJIMHOKECTBO, ONEPAIIH HAJ MHO-
KECTBAMH; YMEHHE UCIIOJIb30BaTh TEOPETH-
KO-MHO>KECTBEHHBIH anmapar Jyis onuca-
HUS peaJIbHBIX MPOLIECCOB U SABJICHUH IpU
pelIeHNH 3aa4, B TOM YHCIIe U3 JPYTUX




y4eOHBIX TPEMETOB;

- YMETb CBOOOHO ONEPUPOBATH MOHATHSI-
MH: COUYeTaHHe, IepECTaHOBKa, YHCIIO CO-
YeTaHUil, YMCII0 IepecTaHOBOK; OMHOM
HeroToHa; ymMeHue mpuMeHsITh KOMOMHA-
TOpHBIE (PAKTHI U pacCyKIACHUS AJIs pelie-
HUS 3a/1a4;

-yMETb ONEpUPOBATh OHATUSAMU: HATY-
paJIbHOE YHCIIO, 1IEJI0E YUCIIO, OCTATOK I10
MOJYJII0, PallMOHAIIbHOE YNCII0, HPPALHO-
HaJIbHOE YHCJI0, MHOXKECTBA HATypaJbHBIX,
LEJIBIX, PALlUOHAIIBHBIX, AEHCTBUTEIbHBIX
YHCeNT, YMEHHE HCII0JIb30BaTh MPU3HAKH
JeTUMOCTH, HAUMEHbUIMN OOIINI 1eIUTeNb
¥ HauMeHbIIee 0011ee KpaTHOE, aIrOPUTM
EBkimza npu perieHuu 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU ITO3UIIHOHHBIMU CHCTEMaMHU
CUUCIICHUS;

- YMETh CBOOOTHO ONIEPUPOBATH TTOHSATHSI-
MH: CTEIIEHb C IIeJIbIM TI0Ka3aTeleM, KOPEHb
HATypaJIbHOH CTENIeHH, CTETIEHb C PALO-
HaJIbHBIM II0Ka3aTeseM, CTENeHb ¢ AeH-
CTBUTEJIbHBIM (BEILLIECTBEHHBIM) ITOKa3aTe-
aeM, Jjorapudm 4yucia, CHHYC, KOCUHYC U
TaHT€HC MMPOU3BOJILHOTO YHCIIA,

- YMETb ONEpPUPOBATH MOHATHAMMU: TOXKIE-
CTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEeHCTBO, CUCTEMA yPaB-
HEHHIA ¥ HEPaBEHCTB, PAaBHOCHIIBHOCTh
ypaBHEHMI, HEPAaBEHCTB U CUCTEM, PalLlUO-
HaJIbHBIE, UPPALMOHATBHBIE, TIOKA3aTeh-
HbI€, CTENIEHHbIE, JIorapu(mMuyeckue, Tpu-
TOHOMETPUYECKHE YpaBHEHHS, HEpaBEeH-
CTBA U CHCTEMbI; YMEHHUE peliaTh ypaBHe-
HUSI, HEPABEHCTBA U CUCTEMBI C TIOMOIIHIO
Pa3IMYHBIX IPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C TIApaMeTPOM;
MPUMEHSTh YPaBHEHMSI, HEPAaBEHCTBA, UX
CHCTEMBI JIJISl pEIICHUS] MAaTEMaTHYECKIX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0nacTei
HayKH{ U peaJIbHOW KU3HH;

-yMeTb CBOOOJIHO ONEpUpPOBATh MOHATHUS-
Mu: rpaduk QyHKIMU, oOpaTHas QyHKIUS,
KOMMO3uLus GyHKUUH, TMHENHHas QyHK-
1Usl, KBaIpaTuIHast (QYHKIIHS, CTeTIeHHAs
(YHKIHSA C LIeTIBIM IT0Ka3aTeseM, TPUTOHO-
MeTpuueckue QyHKIUU, 0OpaTHbIE TPUTO-
HOMeTpUYeckHe (QyHKIIMH, TTOKa3aTelbHas
u jJorapudmMuueckas GyHKIIUN;, YMEHUE
CTPOUTH TpapuKH (PYHKIHIA, BBITOTHAT
npeobpazoBanus TpaduKoB GYHKIIHIA;
YMEHHUE UCTIONB30BaTh rpaduku GyHKIUI
JUI U3y4EHUsI TPOLIECCOB M 3aBUCUMOCTEN
IIPU PELICHNUH 33134 U3 JPYTUX YU4eOHbIX




IIPEIMETOB U U3 pealbHOM JKU3HU; BbIpa-
&KaTb (POpMYJIaMU 3aBUCUMOCTH MEX]y Be-
JTUYUHAMU;

yMeHHue CBOOOJHO ONEpUPOBATH MOHATHS-
MU: YeTHOCTh (PYHKIIUH, IEPUOTUIHOCTD
(hyHKIIMH, OTPaHUYCHHOCTH ()YHKIIMH, MO-
HOTOHHOCTH (DYHKITHH, SKCTPEMYM (PYyHK-
1[1H, HauOoJIbIlIee U HAUMEHbLIEe 3HaYCHUs
(YHKINMU Ha TPOMEXYTKE; YMEHHE TIPOBO-
JUTh UCCIeI0BaHUE (QYHKIIMH;

YMEHHUE UCIIONIB30BaTh CBOMCTBA U rpauKu
(hyHKIMIA 17151 peleHus] ypaBHeHUM, Hepa-
BEHCTB U 33J1a4 C apaMeTpaMu; u300pa-
’KaTb Ha KOOPJMHATHON IMJIOCKOCTH MHOKe-
CTBa PEIICHNUI YPaBHEHUI, HEPABEHCTB U
UX CHCTEM;

-yMeTbh CBOOO/IHO OIIEPUPOBATH MOHATHUSA-
MH: 110CJIE1I0BATEIbHOCTD, apudmeTrye-
CKasl Iporpeccusi, reoMeTpuieckKast npo-
rpeccus, 6eCKOHEYHO yObIBaroIasi FreoMeT-
pudecKast Mporpeccust; yMeHue 3aaBarhb
II0CJIEJ0BATENIBHOCTH, B TOM YHCIIE C IIO-
MOUIBIO PEKYPPEHTHBIX (hOpMyIT;

- YMETb ONEpPUPOBATH MOHATHAMMU: HEMpe-
PBIBHOCTH (DYHKIIMH, aCUMIITOTHI rpaduka
(GyHKLIMH, IepBasi U BTOpast IPOU3BOAHAS
(yHKIIUHM, T€OMETPUYECKUN U PU3NYECKUI
CMBICJI IPOM3BOJIHOM, IIEpBOOOpa3Has,
oTpezieNIeHHbI HHTETpaJl; yMEHHE HaXO0-
JUTh aCUMIITOTHI rpaduka GyHKINHU; yMe-
HUE BBIYUCIISITH IPOU3BOJIHBIE CYMMBI,
IIPOU3BENICHNUS, YACTHOTO U KOMITO3ULIUU
(GyHKIUH, HAXOIUTh YpaBHEHUE KacaTelb-
HOM K rpaduKy QyHKINH;

YMEHHE HCIO0JIb30BATh TPOU3BOIHYIO JUIsS
uccieoBaHus (QYHKIMH, A1 HAXOXKAECHUS
HaWIY4YIlIero peleHus B IpUKIagHbIX, B
TOM YHCJIE COLIMATIBHO-OKOHOMHUUYECKUX U
(bu3nuecKux 3aaayax, 1Jis onpeaeneHus
CKOPOCTH M YCKOPEHUS; HaXOAUTH IJI0LIa-
1 1 00beMbI QUTYp C ITOMOILBIO UHTETpa-
Ja; IPUBOAMTH IPUMEPHI MATEMAaTHUYECKOTO
MOJIETTUPOBAHUS C MOMOIIBIO TuddepeHIu-
QJIbHBIX YpaBHEHHIA;

- YMETh ONEPUPOBATH MOHATUAMU: KOM-
IIJIEKCHOE YHCIIO, CONPSKEHHBIE KOM-
IJIEKCHBIE YKCIa, MOAYJIb U apIyMEHT KOM-
TUIEKCHOTO yKcia, (hopMa 3amucu KoM-
IUIEKCHBIX Yucell (reoMeTpudecKas, TpUro-
HOMETpUYECKas U anredpandeckas); yMeTh
MIPOU3BOUTH APUPMETUUECKUE AECUCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOIUTD
IIPUMEPHI UCIOJIb30BaHUs KOMIUIEKCHBIX
YHCElT;
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- YMETh CBOOOTHO ONIEPUPOBATH MOHATHSI-
MHU: cpe/iHee apu(pMeTnIecKoe, MeiaHa,
HauOoJbIIIee M HAMMEHbIIIee 3HAYCHNUS,
pa3Max, IUCIepcus, CTaHIapTHOE OTKIIO-
HEHUE JIJIs OTIUCAHUs YMCIIOBBIX JIAaHHBIX;
YMEHHE UCCIIEI0BaTh CTATUCTUYECKUE JTaH-
HBIE, B TOM YHCJIE C IPUMEHEHUEM rpadu-
YECKUX METOJIOB U JIEKTPOHHBIX CPEICTB;
rpadu4ecKy UCCIeI0BaTh COBMECTHBIC
HaOJII0/IEHUS C TOMOILBIO AMarpaMM pac-
CEUBAHMUs U JINHEWHON PErpeccuu;

- YMETh HAXOJUTh BEPOATHOCTU COOBITHI C
UCIOJIb30BaHNEM IPahUIECKUX METOJIOB;
IPUMEHSTH U1 PEeLIeHus 3a1a4 (pOpPMYJIbI
CJIOKEHUS U YMHOKECHHS BEPOATHOCTEH,
(opMyi1y IOJTHOH BEpOSATHOCTH, POpMYITy
Beprymnnm, komObunaTopHsie hakTel u Gop-
MYJIBL; OLICHUBATh BEPOSITHOCTU PEAJIBHBIX
COOBITHI; yMEHHE OIIEPUPOBATH ITOHATHS-
MU: CllydaliHasl BEJIMYNHA, PACIPECIICHNAE
BEPOSITHOCTEN, MATEMATHYECKOE 0KU1A-
HUE, TUCIEPCUS U CTaHIaPTHOE OTKJIOHE-
HHE CITy9aifHOW BEJIMYHMHBI, (DYHKIIHMH pac-
IIPEIEIECHNS U IUIOTHOCTU PaBHOMEPHOTO,
II0Ka3aTeJIbHOIO U HOPMAJIBHOIO pacipe-
JICJICHUI; YMEHHE UCII0JIb30BaTh CBOICTBA
M3YYEHHBIX PaCIpeNeICHUN ISl peIECHUs
3a/1a4; 3HAKOMCTBO C TIOHSATUSIMU: 3aKOH
OO0JIBIINX YKCENT, METOJIbI BBIOOPOUYHBIX UC-
CJIEOBaHMI; yMEHHUE IPUBOJAUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHUS-
MU: TOUKA, IpsAMasi, INIOCKOCTb, IPOCTPaH-
CTBO, OTPE30K, JIyY, INIOCKUW YTOJl, ABY-
IPaHHBIN YTOJI, TPEXTPAaHHBIN yTroJl, Iepe-
CEKAIOIINECs, apaJUIeNIbHbIE U CKPEIBa-
IOLLMECS TIPAMBIE, TapaJIJIEIbHOCTD U NIEp-
MEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH,
YroJl MEXY NPSMBIMH, YTOJI MEXAY Tpsi-
MOH ¥ IJIOCKOCTBIO, YIOJl MEXAY IIIOCKO-
CTSIMH; YMEHHUE UCIOJIb30BaTh MPU pele-
HUU 3aJ1a4 U3Y4YEHHbIE (PAKThI U TEOPEMBI
IJIAHUMETPUH; YMEHUE OLIEHUBATh pa3Me-
PBI 0OBEKTOB B OKPYKAIOIIEM MUDE; yMe-
HUE ONEpUPOBATh MOHATUSMHU: MHOTOTpaH-
HUK, CEYeHHE MHOTOTPaHHHKA, PaBUJIIb-
HBI MHOTOTpPaHHUK, IIpU3Ma, IUPaMH/Ia,
(urypa 1 NoBepXHOCTh BpaILICHUs], 11U~
JMHJp, KOHYC, 11ap, cdepa, pa3BepTKa Io-
BEPXHOCTH, CEYCHMsI KOHYCA U LWIMH]PA,
napajuleJIbHbIe OCH MM OCHOBAaHMIO, ceve-
HUE 11apa, MJI0CKOCTh, Kacaromasics chepsl,
LMJIMH]pa, KOHYCa; YMEHHE CTPOUTH Ceye-
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HUE MHOTOTPAaHHUKA, M300pakaTh MHOTO-
I'PaHHUKH, (PUTYpPBI U TIOBEPXHOCTH Bpallle-
HUSl, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO
JIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOWCTBAa Fr€OMETPUYECKUX (PUTYp, CAMO-
CTOSITENILHO (DOPMYIMPOBATH ONPE/IEICHUS
M3ydaeMbIX (pUryp, BEIIBUTATH TUIIOTE3HI O
CBOMCTBAX U NMpHU3HAKaX T'€OMETPUUECKUX
¢uryp, 060CHOBBIBaTh WM OTIPOBEPTaTh
UX; YMEHHUE NTPOBOUTH KJIACCU(PUKALIHIO
¢buryp 1o pa3nTUYHBIM MPU3HAKAM, BBIIOJI-
HATb HEOOXOAUMBIE JONOIHUTEIbHBIE 10-
CTPOCHUS;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATHUS-
MH: IJI01Ia1b GUTypsl, 00beM UTYpHI, Be-
JUYUHA Y14, PACCTOSHUE OT TOUKHU 10
IUTOCKOCTH, PACCTOSIHUE MEXTY MPSIMBIMH,
paccTosiHuEe MEXY IMIIOCKOCTSIMH, IIO-
maas chepsl, MI0MaIb TOBEPXHOCTH ITH-
paMubl, IPU3MBbI, KOHYCA, IIUIUHIPA, 00b-
€M Ky0a, IpSIMOYTOJIBHOTO Mapajuiesernnu-
nena, NUpaMusl, IPU3MbI, LUIUHIPA, KO-
Hyca, 1apa; yMeHHe HaXOAUTh OTHOIICHUE
00BEMOB MOAOOHBIX PUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH TTOHSATHSI-
MHU: IBUKEHUE, TapauleIbHbII epeHoc,
CUMMETpPHS Ha IJIOCKOCTH U B TIPOCTPAH-
CTBE, IOBOPOT, IpeoOpa3oBaHue 1Mo100us,
10/100HbIE QUTYPBI; YMEHUE PACIIO3HABATH
paBHbIE U TOJO0HBIE (PUTYDPBI, B TOM YHCIIE
B IIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; yMe-
HHE UCIOJIb30BATh T€OMETPUUECKUE OTHO-
IICHUs1, HAXOJUTh T€OMETPHUECKUE BEITH-
YUHBI (AJIMHA, IO, IUI0Iaab, 00beM) PU
peIIeHNH 3329 U3 APYTUX YIEOHBIX MPe/I-
METOB U U3 peaJbHOM KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH TIOHSATHSI-
MU: IPSMOYTOJIbHAs CUCTEMa KOOP/IUHAT,
BEKTOP, KOOPIUHATHI TOUYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHNE
BEKTOpa Ha YHCJI0, pa3I0KEeHNE BEKTOPA IO
6a3ucy, CKaIsipHOE POU3BEICHUE, BEKTOP-
HOE€ TIPOM3BEICHUE, YTOJl MEKIY BEKTOpa-
MU; YMEHHE UCTIOIb30BATh BEKTOPHBIN U
KOOPJAMHATHBIN METOT JIJIsl PEIICHHS T'€0-
METPUYECKUX 3a/1a4 U 33/1a4 IPYTrux yueo-
HBIX TPEIMETOB; OTIEPHPOBATH TIOHSATHSIMH:
MaTtpuna 2x2 u 3x3, onpenenuTens MaTpy-
1bl, TEOMETPUUYECKHI CMBICI ONpPEAETUTE-
T8,

- YMETb MOJIEIUPOBATh PEATIbHBIE CUTYa-
[IUU Ha S3bIKE MAaTEMAaTUKU; COCTABIIATh
BBIPA)KEHUS, yPaBHEHMsI, HEPABEHCTBA U MX
CHCTEMBI IO YCJIOBHUIO 33J[a4M, UCCIICA0BATh
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MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM
anmnapara anreOpbl, THTEpIPETUPOBATH I10-
JYYEHHBIN PE3YNbTaT; CTPOUTh MaTEMATH-
YECKHUE MOJENH C IOMOIIbIO FEOMETpUYE-
CKHUX MOHSTUN U BEJIMYMH, PELIaTh CBSI3aH-
HbI€ C HUMH NPAKTUYECKUE 3a]1a4u; CO-
CTaBJISITh BEPOSATHOCTHYIO MOJENb U UH-
TEPIPETUPOBATH MTOTYYEHHBIN pPe3ybTaT;
pelaTh NPUKIIAIHbIE 3a/1a4H CPEICTBAMHU
MaTEMaTUYECKOr0 aHan3a, B TOM YHUCIIE
COLMAIIbHO-?KOHOMHYECKOTO U (PH3NUECKO-
ro Xapaxkrepa;

- YMEHHE BBIOMPATH TOIXOISIIHA METOT
JUISL peLEHUs 3a/1a4i; IOHUMaHNE 3Ha4H-
MOCTH MAaTEMATUKH B U3YYEHUH MPUPO/I-
HBIX ¥ OOIIECTBEHHBIX MPOIIECCOB U SIBJIC-
HUI1; yMEHUE PACIIO3HABATH IPOSIBJICHUE
3aKOHOB MaTEMaTUKHU B UCKYCCTBE, YMEHUE
MIPUBOJIUTH IPUMEPHI MATEMATHYECKUX OT-
KPBITUI pOCCUICKOW U MUPOBOI MaTema-
TUYECKON HAYKH

OK 02. Hcnons-
30BaTh  COBpe-
MEHHbBIE  Cpel-
CTBa TIOWCKa,
aHauM3a U MH-
TepIIpeTaIH

uHbopMaluu, |
nH(pOpMaLNOH-
HbIE TEXHOJIOTHH
TUTSL BBITTOJTHEHHS
3ajad  mpodec-
CHOHAJIBHOU Jie-
ATEIBHOCTH

B o0acTy IeHHOCTH HayYHOTO TTO3HAHUS:
-c(hopMHpPOBAaHHOCTE MHUPOBO33PEHHUS, CO-
OTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOW MPaKTHU-
KA, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO Me-
CTa B MOJHUKYITYPHOM MHUDE;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHUTAa-
TEIbCKOW KYIbTYPhI KaK CPEJICTBA B3aUMO-
I[CI\/JICTBI/ISI MCXKAY JIOAbMU W NTO3HAHUA MU-
pa;

- OCO3HaHWE IICHHOCTH HAYYHOW JesTelb-
HOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKT-
HYI0O U UCCIIEOBATEIBCKYIO NIESTEIFHOCTh
WHAWBUAYAILHO U B TPYIIIIE.

OBnaneHue yHHMBEpPCAIbHBIMU Y4E€OHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

B) paboTa c nHpopMaIuei:

- BIIaJIeTh HaBBIKAMHU TONy4deHUs: HUHOOP-
MalMu U3 WUCTOYHUKOB PA3HBIX THUIIOB, Ca-
MOCTOSITEIbHO OCYIIECTBIISATh MOUCK, aHa-
JU3, CHCTEMATH3aIlMI0 M WHTEPIPETAIHIO
uH(GOpMAIIMK Pa3NUYHBIX BUAOB U (Hopm
MIPEJICTaBIICHHUS,

- CcO37aBaTh TEKCTHI B PasNUYHBIX (popma-
Tax C y4eTOM HazHauyeHHs WHpopmanuu u
[EJIEBON ayAUTOPHUH, BBIOUpPAs ONTHUMAIb-
HyI0 (OpMy TPEACTaBICHUS M BH3yalln3a-
1y,

- OIICHUBATh JOCTOBEPHOCTH, JIETHTHM-
HOCTh WH(OpPMAIINH, €€ COOTBETCTBHE IIpa-
BOBBIM M MOPAJIBHO-3THYECKUM HOPMaM;

- WCIOJB30BaTh CpeJCTBAa MH(OPMAIIMOH-

- YMETb ONEpUpPOBaTh MOHATUSMHU: PALHO-
HalbHas (yHKUUS, MOKa3aTreiabHas (PyHK-
1usi, creneHHas (yHkuus, jgorapupmuyde-
cKkasi  (QYHKUOUS, TPUTOHOMETPHYECKUE
¢byHkuu, oOparHble (GYHKIMH; YMEHUE
CTpPOUTh TpaduKU H3YYEHHBIX (QYHKIH,
UCMOJb30BaTh TIpaUKU TpPU  HU3YYEHUH
MIPOIIECCOB M 3aBHCUMOCTEH, MIPH PEIICHUN
3aJa4 M3 JPYrMX Y4eOHBIX IMpPEIMETOB U
3a/la4 U3 pealbHOM JKU3HHU; BBIPAXKATh
(dopMyIaMH 3aBUCUMOCTH MEXIY BEITUYU-
HaMH,

- YMETh OINEPUPOBATH MOHATHAMU: TOXKJE-
CTBO, TOXIECTBEHHOE IpeoOpa3oBaHMe,
ypaBHEHHME, HEpaBEHCTBO, CHCTEMa YpaB-
HEHW ¥ HEPaBEHCTB, PaBHOCHIBLHOCTh
ypaBHEHM, HEPABEHCTB U CHCTEM, PaLUo-
HaJIbHBIC, HWppalMOHAIBHBIE, TOKa3aTelhb-
HBbIE, CTENEHHbIE, JorapugmMuyecKue, TpH-
TOHOMETPUYECKHE ypaBHEHHS, HEpaBeH-
CTBA U CHCTEMBI; yMETh pelllaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TIOMOIIBIO pa3-
JUYHBIX TPUEMOB; peliaTh ypaBHEHUs, He-
PaBEHCTBA M CHCTEMBI C ITapaMeTPOM; MPH-
MEHSTh YpaBHEHHUS, HEpaBEHCTBA, UX CH-
CTeMBI JUIS PEIIeHUS] MaTeMaTHYeCKHX 3a-
Jla4 ¥ 3a/1a4 U3 pa3IMyHbIX 00JacTell HayKu
U peajJbHOU KU3HU,

- yMeTb CBOOOJHO ONEpUPOBATH MOHSATHS-
MU: JIBUXKEHHE, MNapajulelbHbII MepeHoc,
CUMMETpPHUS Ha TUIOCKOCTH M B TPOCTPAH-
CTBE, MOBOPOT, MpeoOpa3oBaHUE MOAOOHS,
1no/100HbIe (UTYPBI; YMETh PACHO3HABATH
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HBIX U KOMMYHHKAIIMOHHBIX TE€XHOJOTUH B
pELICHUN KOTHUTHBHBIX, KOMMYHUKATHB-
HBIX U OPraHM3aLMOHHBIX 33]a4 C COOJIIO-
JICHUEeM TpeOOBaHUH SPTOHOMUKH, TEXHUKU
0€30IacCHOCTH, THTHEHBI, pecypcochepe-
KCHUS, IPABOBBIX W OSTHUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

- BJIaJeTh HaBBIKAMH PACHO3HABaHUS U 3a-
muTel  uHQOpMaAMK, WHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH

paBHbBIE U MOAOOHBIE (UTYPHI, B TOM YHCIIE
B [IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
UCIOJb30BATh TE€OMETPUYECKHE OTHOIIE-
HUS, HAXOJIUTh T€OMETPUUYECKUE BEIIUYMHBI
(mmuHa, yrom, TIomaas, 00beM) Ipu pere-
HUU 3371a4 U3 IPYIHX y4eOHBIX MPEIMETOB
U U3 PEANbHOMN KU3HU

OK 03. Ilnanu-
poBaTh U pealu-
30BBIBaTH  COO-
CTBEHHOE  TIPO-
(deccroHaabHOE
U JIMYHOCTHOE
pa3BHUTHE, TMPE-
MIPUHUMATETb-
CKYIO JIeSTEIb-
HOCTh B mipodec-
CHOHAJIbHOU
chepe, HCHOJb-
30BaTh  3HAHUS
mo (hUHAHCOBOMU
IPaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX CH-
Tyanusx

B o0nactu nyXOBHO-HPaBCTBEHHOI'O BOC-
HUTAHUA:

-- c()OPMHPOBAHHOCTH HPABCTBEHHOT'O CO-
3HaHUS, STUYECKOTO TIOBEICHHUS;

- CHnocOOHOCTh OIIGHWBATh CUTYallUI0 |
IPUHUMATh OCO3HAHHBIE PEIEHHs, OPUEH-
TUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOP-
MBI U LIEHHOCTH;

- OCO3HaHUE JIMYHOIO BKJIaJa B IMOCTpOe-
HHUE YCTOMUMBOro OyAyIlero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM pO-
JUTENSIM U (WJIM) JPYTMM WIEHaM CEMbH,
CO3JIaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO
HOPUHATHS LEHHOCTEH CeMEeMHOM XHU3HM B
COOTBETCTBUH C TPAJAULUSAMH HAPOIOB
Poccum;

OBnajieHne YHUBEPCATBHBIMH DPETYIISATHB-
HBIMU JIEHCTBUSMM:

a) caMOOpTaHHU3aIIUs:

- CaMOCTOSITENIBHO OCYILECTBIIATH MO3HABA-
TEJNBHYIO JEATENbHOCTb, BBISBISTH TIPO-
OnemMbl, CTaBUTb U (QOPMYJIHUPOBATH COO-
CTBEHHBIE 3aJlau B 00pa3oBaTeIbHON Jes-
TEJIbHOCTU M KU3HEHHBIX CUTYallUsX;

- CaMOCTOSATEIbHO COCTABIIATH IJIaH pelie-
HUSI IPOOJIEMBI C YUYE€TOM HMEIOIIMXCS pe-
CypCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEAIIOYTEHU;

- IaBaTh OLIEHKY HOBBIM CHTYAaIIUsIM;
CHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIB-
JICHUIO TIUPOKOH SPYIUIINHN B Pa3HBIX 00-
JacTAX 3HAHWM, TIOCTOSHHO TIIOBBIIIATH
CBOIl 00pa3zoBaTelbHBIH U KYJIbTYpPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb!

UCMOJIb30BaTh MpPHEMBbl pediaekcuu A
OILICHKH CHUTYallld, BBIOOpPAa BEPHOTO pellie-
HUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
IPUHUMATD PELICHUS M0 UX CHIKEHHIO;

B) SMOLIMOHAJIBHBIN MHTEIUIEKT, MpPEeAroa-
raromui copMUpOBaHHOCTb:

BHYTPEHHEH MOTHBALMM, BKJIIOYAONIEH
CTpEMJIEHHE K JIOCTHKEHMIO IIeJTU U YCIIe-

- YMETh ONEpPUPOBATH MOHATHSAMH: PALHO-
HaJlbHBIC, HWPPAIMOHAIBHBIC, ITOKA3aTeIb-
HBIC, CTCIICHHBIC, JIOTAPU(PMUIECKHE, TPHU-
TOHOMETPUYECKHE YpaBHEHHUS M HEpaBCH-
CTBA, UX CHCTEMBEI;

- YMETh OIEPUPOBAThH MOHSATHSIMH: MHOTO-
TPaHHUK, CEUYCHHE MHOTOTPaHHUKA, KYO,
napajuieNienuIe]], npu3mMa, nupamuaa, Gu-
rypa U TIOBEPXHOCTh BPAIICHUS, UIUHJIP,
KOHYC, map, cdepa, ceueHus: GUrypsl Bpa-
IMIEHUS, TUIOCKOCTh, Kacaromasicsi cdepsl,
IWIMH/IPA, KOHYCA, IJIOIalh TOBEPXHOCTH
MUPAMHUJIBI, TIPU3MBI, KOHYCa, IWIHHIPA,
wiomans cheprl, odbeM Kyba, MpsMo-
YrOJIBHOTO TapauleeTuIieaa, MHPaMHIBL,
NIPU3MBI, IWIMHIPA, KOHYyCa, [1apa; yMEHUE
M300pakaTh MHOTOTPAHHUKH W TIOBEPXHO-
CTH BpAIIEHUS, UX CEUYEHHUs OT PYKH, C TO-
MOIIBIO YePTEIKHBIX HHCTPYMEHTOB M DJICK-
TPOHHBIX CpPEICTB; yMEThb pAaclO3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO-
3HABaTh NMPaBUIbHBIE MHOTOTPAaHHUKH;

- YMETh ONEPHUPOBATH MOHATHUSIMU: TPSIMO-
yrojibHas CHCTeMa KOOPAMHAT, KOOpJIWHAa-
Thl TOYKH, BEKTOp, KOOPJHMHATHI BEKTOpA,
CKaJsIpHOE TMPOU3BEACHHUE, YOI MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOM3BEIe-
HUE BEKTOpa Ha YHCII0; HAXOAUTH C TIOMO-
b0 M3YYCHHBIX (POPMYJT KOOPIUHATHI Ce-
pPEAMHBI OTpe3Ka, PACCTOSTHUE MEXIY JIBY-
MsI TOYKaMH
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Xy, ONTUMH3M, UHULHUATUBHOCTb, YMEHUE
JICCTBOBATh, UCXOJS U3 CBOMX BO3MOXKHO-
CTel;

- OSMIaTUH, BKIIOYAIOMICH CIOCOOHOCTh
IMOHUMAaTh SMOLIMOHAIIBHOE COCTOSIHUE APY-
TMX, YYUTBIBATh €r0 MPHU OCYUIECTBJICHUU
KOMMYHUKAI[UU, CIHOCOOHOCTh K COYYB-
CTBHIO U COINEPEKUBAHUIO;

- COIIMAIbHBIX HAaBBIKOB, BKIIOYAIOIINX
CITOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C
JIPYTHUMH JIFOJIBMH, 3a00TUTHCS, TIPOSBISATH
WHTEPEC M pa3peniaTb KOHPIUKTHI

OK 04. Dddexk-
TUBHO  B3aUMO-
JICUCTBOBAaTh U
paboTath B KOJ-
JIEKTUBE U KO-
MaHjie

TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMOCTOSI-
TEIBLHOCTH M CAaMOOIIPEICIICHHUIO;
-OBJIa/ICHUE HaBbIKaMU yueOHo-
HCCJICI0BATEIIbCKOM, MPOSKTHOW M COIIH-
allbHOM JeSITEIHFHOCTH,

OBnazneHue yHUBEpCAIbHBIMU KOMMYHHUKa-
THBHBIMH JICHCTBHSIMMU:

0) cOBMECTHAs ICSITEIIbHOCTD:

- TIOHMMAaTh W WCIOJBb30BaTh IMPCHMYIIIC-
CTBa KOMaHJHOW M MHAMBHIyallbHOU pabo-
THI;

- NMPUHUMATH 1M COBMECTHOW JIEATEIb-
HOCTH, OPTaHHW30BBIBATH W KOOPJIUHHUPO-
BaTh JCHUCTBUSA MO €€ IJOCTHXKEHHIO. CO-
CTaBJATh IUIAH JCHCTBUM, pPACIPENEIATh
pONU C y4eTOM MHEHUH YYaCTHHKOB 00-
CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;
- KOOPJAMHUPOBATH M BBHIMOJHATH PadOTy B
YCIIOBUSAX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJIATH IMO3UTHUBHOE CTpaTernde-
CKOE TMOBEJCHHUE B Pa3IUYHBIX CUTYaIUsX,
MPOSIBIISATE TBOPYECTBO M BOOOpaKEHUE,
OBITh UHUIIMATUBHBIM.

OBnajieHue YHUBEPCAIBHBIMHU PETYIISTHB-
HBIMH JICHCTBUSMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTUBBI 1 ApTYMEHTBI JPYTHX
JIOJIeH TIPU aHAIIU3€ PE3YyIbTAaTOB JICSTEIb-
HOCTH;

- TIPU3HABATh CBOE MPABO U IMPABO JIPYTHX
JIOJIEH Ha OIIMOKU,

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHUP C
MO3UIUH JIPYTOro YeIOBEKa

- YMETb ONEPHPOBATH MOHATHUSAMHU: CIydaii-
HBII ONBIT M ClydyallHOE COOBITHE, BEPOAT-
HOCTh CIIy4alfHOTO COOBITHS; YMETh BBIYHC-
JSTh BEPOSITHOCTh C MCIIOJIb30BAaHUEM TI'pa-
(UYeCKUX METOJIOB; MPHUMEHATH (POPMYIIBI
CIIO)KEHUSI M YMHOXKEHHsI BEpPOSITHOCTEH,
KoMOWHATOpHBIE (DaKTBl U (QOPMYIIBI TIPH
peLIeHUH 3a/la4; OLIEHUBAaTh BEPOSITHOCTU
peanmbHBIX COOBITHH; 3HAKOMCTBO CO CIIYy-
YaliHBIMU BEJIMYMHAMM; YMEHUE IPUBOAUTH
pUMEpPbl TIPOSIBICHUS 3aKOHA OOJIBIINX
qucel B MPUPOJHBIX M OOIECTBEHHBIX SB-
JICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHS-
MU: CTETIEHb C IEJIBIM MTOKa3aTeNieM, KOPEHb
HATypaJbHOH CTEMEHH, CTENEeHb C pallo-
HaJIbHBIM TIOKa3aTeJieM, CTEIeHb C JIeH-
CTBUTEJBbHBIM (BEILIECTBEHHBIM) IOKa3aTe-
JeM, Jorapudm ducia, CHHYC, KOCHHYC U
TaHI€HC MTPOU3BOJILHOTO YHCIIa,;

- yMeTb CBOOOJHO ONEpUPOBATH MOHSITHSI-
MH: rpaduk QyHKIMKM, oOpaTHas QyHKLUS,
KOMITO3UIUS (YHKIMH, JIMHEHHas (QYyHK-
Usl, KBaJpaTu4Has (yHKIMs, CTEHeHHas
(GYHKIHS ¢ TENbIM TTOKa3aTelieM, TPUTOHO-
MeTpuieckue (QpyHKIUHU, 0OpaTHbIE TPHUIO-
HOMETpHYEeCKHe (YHKIUHU, TOKa3aTelbHas
u Jorapupmuueckas (QyHKIUH;, yMETh
CTpouTh Tpaduku (GYHKIUH, BBITOJHATH
npeoOpa3oBaHus TpapuKoB (HYyHKIIHIA;

- YMEeTh HCIOJb30BaTh Ipaduku (QyHKIMMA
JUI U3YYEHHUs TPOLIECCOB U 3aBUCHUMOCTEN
MIpH PEIICHUHU 3aJad M3 JPYTruX y4eOHBIX
MPEIMETOB U M3 PealbHOM KHU3HM; BBIpa-
Xatb (OpMyJIaMH 3aBUCUMOCTH MEXKIy Be-
JTUYUHAMU;

- CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: YET-
HOCTh (DYHKIIMHU, IEPUOJUYHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh
(GyHKIMH, 3KCTpeMyM (PYHKIIUH, HAuOOJIb-
1iee ¥ HauMeHblee 3Ha4eHus! (PyHKIUU Ha
MIPOMEKYTKE; YMETh MPOBOJIUTH HCCIE0-
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BaHUe (PyHKIHH;

- YMETh UCIOJIb30BaTh CBOMCTBA U TpaduKu
(GyHKUMNA A7s pelieHusl ypaBHEHHH, Hepa-
BEHCTB M 3a/ay C Iapamerpamu; u3olpa-
KaTh HA KOOPAMHATHOMN INIOCKOCTH MHOYXe-
CTBa PCIICHUN ypaBHEHUMH, HEPABEHCTB U
UX CUCTEM

OK 05.
[IECTBIISATE
HYIlO W TIHMChb-
MEHHYIO  KOM-
MYHUKAIIMIO Ha
rOCy/1apCTBEH-
HOM s3bIKke Poc-
cuickon Dene-
paluu ¢ y4eTom
oco0eHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

Ocy-
ycT-

B o6macti 3cTeTHYECKOro BOCIIUTAHHS:

- HCTETHYECKOE OTHOIICHHUE K MUPY, BKIIO-
Yasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYe-
CKOTO TBOPYECTBA, CIIOPTA, TpyAa U oOIIe-
CTBEHHBIX OTHOIICHHI;

- CIIOCOOHOCTH BOCHPHUHUMATH pa3IMYHbIC
BHU/IBI MICKYCCTBA, TPAJUIMH M TBOPYECTBO
CBOETO U APYTrUX HApOOB, OLIYIIATh IMO-
[IOHAJIbHOE BO3/ICHCTBUE HCKYCCTBA;

- YOKIEHHOCTh B 3HAUUMOCTH JIJISl JIMYHO-
CTH M OOIIECTBa OTEYECTBEHHOTO M MHPO-
BOT'O HCKYCCTBA, STHUYECKUX KYIBTYPHBIX
TPaJAMLUIA U HAPOIHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPKEHHUIO B PA3HBIX
BUJIaX MCKYCCTBA, CTPEMIICHHE MPOSBIATH
Ka4eCcTBa TBOPUECKOU JTMYHOCTH;
OBnajieHNe yHUBEPCAIbHBIMA KOMMYHUKA-
TUBHBIMHU JICHCTBUSMHU:

a) o0meHue:

- OCYHIIECTBJISTH KOMMYHHKAIIMH BO BCEX
cdepax KU3HY;

- pacrmo3HaBaTh HeBepOabHBIE CPEICTBA
oOIIeHus, MOHMMATh 3HAYEHHE COLUAIIb-
HBIX 3HAKOB, Paclo3HaBaTh MPEIIOCHIIKH
KOH()JIMKTHBIX CHTyallMii ¥ CMAT4YaTh KOH-
(GIMKTHL

- pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO
TOYKY 3pEHHs C HCIIOJIb30BaHUEM SI3BIKO-
BBIX CPEICTB

- YMETh ONEPUPOBATH MOHATUSIMU: CPEAHEE
apudmernueckoe, MeAraHa, HauOObIIEe U
HauMEHbIlIee 3HA4YeHUs, pa3Mmax, AUcIep-
CHUsl, CTaHAAPTHOE OTKJIIOHEHHE YHCIIOBOIO
Habopa; yMeHHE H3BIEKaTh, WHTEPIPETHU-
poBath HMH(OpPMAIHIO, TPEACTABICHHYIO B
Tabuuax, Ha AuarpaMmax, rpapukax, or-
paXarollyl0 CBOMCTBA pPEANBHBIX IPOLEC-
COB W SIBJICHHI; NpPEACTaBIATh HH(OpMa-
[IUI0 C TIOMOMIBIO TAOIHI] U AUArpamMM; HC-
CJIeIOBaTh CTATUCTUYECKUE JAHHbBIE, B TOM
qrcie ¢ MPUMEHEHHEM rpapuuecKiux MeTo-
JIOB U AJIEKTPOHHBIX CPE/CTB;

- YMETb ONEpUPOBaTh MOHITUSIMH: TOUKa,
npsiMasi, IUIOCKOCTb, MPOCTPAHCTBO, IBY-
IPaHHBIN yroJj, CKpeluBaroImecs npsMble,
napajuieIbHOCTh W MEePIEeHIUKYIIPHOCTh
OPSIMBIX M IUIOCKOCTEH, Yyrojl Mexay mps-
MBIMH, YTOJI MEXKY MPSAMOH U ITOCKOCTHIO,
yroJl MEXJy IUIOCKOCTSIMH, PacCTOSTHUE OT
TOYKHM [0 IIJIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMU, PACCTOSIHUE MEXAY IIOCKOCTS-
MU;

- YMETh UCIOJIb30BaTh MPU PEUICHUH 3a]a4
U3ydeHHbIe (aKThl U TEOPEMBI IIIAHUMET-
pUU; YMEHHE OLIEHUBATh pa3Mepbl OOBEK-
TOB OKPY’KarOILEro MUpa

OK 06. TIlposs-
JSATh  TpaXkaaH-
CKO-
naTpuoTUYC-
CKYIO TO3HIIHIO,
JEMOHCTPHPO-
BaTh OCO3HAHHOE
MOBEJCHUE  Ha
OCHOBE  TpaJH-
IIUOHHEIX O00IIe-
YeJI0BEUECKHUX
LICHHOCTEMH, B
TOM YHCIE C
YY4ETOM TapMo-
HHU3AIMA ~ MEX-
HalMOHAILHEIX
U MEXPEIUTH03-
HBEIX  OTHOIIIE-

- O0CO3HaHUE 00Y4YaIOIIMMUCA POCCUUCKON
IPa’KIaHCKOW UJIEHTUYHOCTH;

- LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEN
[IO3ULIMMA JIMYHOCTU HAa OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEN HapoaoB Poc-
curickoi @Penepanuu, HCTOPUYECKUX U
HallHOHAIbHO-KYJIbTYPHBIX TpaguIui,
(dopMHpOBaHHE CUCTEMBI 3HAYUMBIX IIEH-
HOCTHO-CMBICJIOBBIX YCTAHOBOK, AHTHKOP-
PYILIMOHHOTO MHUPOBO33pEHUs, IPABOCO-
3HAHMS, 3KOJIOTMYECKOW KYJIBTYpBI, CIIO-
COOHOCTH CTaBUTh LIEIM U CTPOUTH KU3-
HEHHBIC IUIAHBI;

B ygacty rpax1aHCKOro BOCIIMTaHUS:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX
npaB U 00sI3aHHOCTEW, YBaXKCHUE 3aKOHA U
IIPABOIIOPAIKA;

- IPUHATHE TPAJULUOHHBIX HALMOHAJb-

- YMETb OIIEPUPOBATH MOHATUIMU: TIPSIMO-
yrojbHas CUCTEMa KOOPAWHAT, KOOpAWHA-
ThI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOII MEXKIY
BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEE-
HHE BEKTOPA HA YUCJIO; HAXOIUTH C ITIOMO-
IIbI0 U3YYEHHBIX (HOPMYII KOOPIUHATHI Ce-
pEauHBI OTPE3Ka, pACCTOSTHUE MEXAY JBY-
M3l TOUKaMHU;

-yYMETb BbIOUPATh NOIXOAAINNA N3y4EHHBIN
METOJ JIJIs PELICHMS 3a]a4H, pacllO3HABaTh
MaTeMaTH4eckue GaKThl 1 MaTeMaTuyie-
CKHE MOJIENH B IPUPOHBIX U OOILECTBEH-
HBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE MIPHU-
BOAMTbH IPUMEPBI MATEMAaTUYECKUX OTKPBbI-
TUW POCCUMCKON U MUPOBOM MaTeMaTuye-
CKOM HayKH.

- YMEThb OIEpUPOBATH NOHATUSMHU: CIIydai-
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HUW, IIPUMEHATH
CTaHIApThl  aH-

TUKOPPYILIMOH-
HOTI'O ITIOBEJEHUs

HBIX, OOIIEYETOBEYECKUX T'yMaHHCTHYE-
CKHX M IEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTb INPOTHBOCTOSITH HJIE€OJIOTUN
9KCTPEMHU3Ma, HAIMOHAIN3Ma, KCEHO(O-
OuM, JIUCKPUMHUHAIMK 10 COLMAJIBHBIM,
PEJINTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM
IpU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO JIEATENb-
HOCTh B HHTEpECAax TPa)KIaHCKOro oOrie-
CTBa, Y4acTBOBAaTb B CaMOYIIPAaBJIICHUU B
0o011e00pa3oBaTeIbHOM  OpraHu3aluu U
JETCKO-IOHOUIECKUX OpraHu3alusix;

- YMEHHuE B3alMOJEICTBOBATh C COLUANb-
HBIMM HMHCTUTYTaMH B COOTBETCTBMM C HX
(GYHKIUSAMHI U Ha3HAUEHUEM;

- TOTOBHOCTb K TI'yMaHUTapHON M BOJIOH-
TEPCKOM JAESATEIbHOCTH;

NaTPUOTHUYECKOIO BOCIIUTAHHUSA:

- c(OpPMHUPOBAHHOCTh POCCUMCKON Tpaxk-
JAHCKOM  MJEHTUYHOCTH, NaTPUOTU3MA,
YBa)XEHUsI K CBOEMY HapojJy, YyBCTBa OT-
BETCTBEHHOCTU niepen PoauHol, roproctu
3a CBOM Kpai, cBOXO PonuHy, CBOM A3BIK U
KYJIBTYPY, HPOILJIOE U HACTOSIIEE MHOIO-
HalMOHAJIBHOrO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOIIEHHWE K Tocylap-
CTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY U
IPUPOJHOMY  HACJIEIWI0, IaMATHHUKaM,
TpaauuusM HaponoB Poccum, noctxeHu-
aMm Poccum B Hayke, HMCKyCCTBE, CIOpTE,
TEXHOJIOTHSX U TPYIE;

- ujaeiHass yOeXJEeHHOCTb, TOTOBHOCTh K
cinyxeHuto M 3amurte OtedyecTBa, OTBET-
CTBEHHOCTb 32 €ro0 Cyb0Y;

OCBOEHHBIE 00YYaIOIIUMHUCA MEXIPEIMET-
Hble TOHATUS U YHUBEpCAJIbHbIE Y4eOHBIE
neicTBUSl  (peryisiTUBHBbIE, IO3HABaTElb-
Hble, KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTh MX HCIOJIb30BAHUS B MO3HA-
BaTEJIbHOM M COLMAJIIBHOM IpakTHKE, Tro-
TOBHOCTh K CaMOCTOSITEIbHOMY IIJIAHUPO-
BAaHUIO M OCYILECTBJIEHUIO YueOHOH naes-
TEIbHOCTH, OpraHM3alMK y4yeOHOro co-
TPYAHUYECTBA C MEAArOrHUYECKUMH padoT-
HUKAaMU U CBEPCTHUKAMM, K Y4aCTHIO B IO-
CTPOCHUU HWHAMBHIYyalbHOH o0Opa3oBa-
TEJIbHON TPAeKTOPHUH;

- OBJIQJICHUE HABBIKAMH Yy4eOHO-
MCCIIEIOBATENILCKOM, TPOEKTHOM U COLIU-
AJIbHOU JIEATEIIbHOCTH

HBIA OMBIT U CllydaiiHOe COOBITHE, BEPOSIT-
HOCTb CIIy4ailHOTO COOBITHSI; YMETh BBIYMC-
JSTh BEPOSITHOCTH C MCIIOJIb30BaHUEM Tpa-
(uyecKux METO/0B; MPUMEHSITh (OPMYJIbI
CIIO)KEHUSI M YMHOXKEHHsI BEpPOSITHOCTEH,
KOMOWHATOpHBIE (BakThl U (GOpMyINBI TIPU
pelIeHNH 33/a4; OLIEHUBATh BEPOSITHOCTU
pEeaIbHBIX COOBITHII; 3HAKOMCTBO CO CIy-
YaiiHBIMU BEJIMYMHAMM; YMEHUE IPUBOAHUTH
IpUMEphl MPOSBICHUS 3aKOHA OOJBIINX
qrcen B MPUPOTHBIX M OOIIECTBEHHBIX SB-
JCHUSIX

OK 07. Copneii-
CTBOBaTh COXpa-
HEHHUIO OKpY-
YKAKOWIENH Cpelibl,

- HE NPUHUMATH JEHCTBUA, NPHHOCSILUE
Bpe]l OKpYXKarollen Cpee;

- yYMEThb IPOrHO3UPOBaTh HEOIArONpPUST-
HBIC J3KOJIOTHYCCKUC TMOCICACTBUSA MPCH-

- YMETh ONEpUPOBATH MOHATHAMH: (PYHK-
U1, HeTpepbIBHAS (DYHKIIHS, TPOU3BOIHAS,
nepBooOpasHasi, OINpeneseHHbI HHTErpa;
YMETb HaXOJUTh MPOU3BOJIHBIE IEMEHTAp-

17




pecypcocbepe-
KEHHIO, TpUMe-
HATH 3HaHHS 00
W3MEHEHUU
KIIUMaTa, TPUH-
IUTIBL  OepexkITH-
BOTO TPOU3BOJI-
CTBa, ahdexk-
THUBHO JEHCTBO-
BaTb B YpPE3BbI-
YalHBIX CHUTYya-
LUSAX

MPUHUMAEMBIX JEHUCTBUHM, NPEAOTBpaIlaTh
nX;

- pacCUIUPUTH OMBIT JAEITEIBHOCTU 3KOJIO-
TUYECKOU HAIPaBJICHHOCTH;

- pa3pabaTbIBaTh TUIAH PEHICHUS MPOOIEMBI
C YYETOM aHajii3a HMEIOIIUXCI MaTepH-
AJIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

- OCYILECTBIIATH I€JICHANIPABICHHBIN MTOUCK
MIEPEeHOCa CPEJCTB U CIIOCOOOB JICHCTBUS B
po)eCCHOHAIBHYIO CPENY;

- YMETb NEPEHOCUTh 3HAHUS B IMO3HABa-
TEJIBHYIO W TPAKTUYECKYIO O0JIACTH IKHU3-
HEJIEATSIIHLHOCTH,

- Ipejiaratb HOBBIE MPOEKTHI, OLICHUBATH
UJIEU C MO3ULUHUH HOBHU3HBI, OPUTHMHAIBHO-
CTH, NPAKTUYECKOU 3HAYNMOCTH;

- J1aBaTh OLEHKY HOBBIM CUTyalUsM, BHO-
CUTh KOPPEKTHUBBI B JEATEIbHOCTh, OIICHU-
BAaTh COOTBETCTBHUE PE3YIBTATOB LIEJSM

HBIX (DYHKIMH, UCTIONB3YS CIIPABOYHBIC Ma-
TepHUajbl; NCCIEIOBATh B MPOCTEHINNX CIy-
Yyasgx (QYHKIMM Ha MOHOTOHHOCTb, HAXoO-
IUTh HauOOJbIINE M HAUMEHBIINE 3Haue-
HUS (QYHKIMIA; CTPOUTH TpadMKd MHOTO-
YJICHOB C HCIIOJb30BaHUEM ammapara Ma-
TEMAaTUYECKOTO aHAIN3a; NPUMEHSTH MPO-
M3BOJHYIO IIPU PEIICHUM 3aJad Ha JIBIDKE-
HUE; pelarh MPaKTUKO-OPUEHTHPOBAHHBIC
3aayd Ha HauOOJIBIIME W HAaMMEHbBILIHUE
3HA4YEeHHUs, HA HAXOXKJICHHUE IYTH, CKOPOCTU
Y YCKOPEHHS;

- YyMETh ONEPUPOBATH MOHATUSAMH: TBUKE-
HHE B IPOCTPAHCTBE, MMOJI00HBIE (UTYpHI B
IPOCTPAHCTBE; HCIOIB30BATh OTHOLICHHE
IUTONIa e MOBEPXHOCTEH M 00BEMOB TIO-
TOOHBIX (PUTYp TPU PELICHUH 3a/1a4;

- YMETb BBIYHCIISATH TE€OMETPUYCCKHIE BEIU-
yuHbl (IJIMHA, YroJ, IUIOUIaAb, OOBEM,
IUIOLIAa b TIOBEPXHOCTH), HCIONB3YS H3Y-
YeHHBIE ()OPMYJITBI M METOJIBI
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3. Conep:xaHue y4eOHOI0 NpeiMeTa M TeMaTHYecKoe IVIAHUPOBaHuUe

3.1. O6beM npeaMeTa U BUIbI YUeOHOM padoThl

Bup yueOHoii paboThbl

O0bem 00pa3oBaTeJIbHOM MPOrPpaMMBbI Y4e€0OHOT0 peAMeTa

O0BeM B yacax

O0s13aTesIbHASI AYIUTOPHAsA HArPy3Ka 142
N3 Hux B popmMe NpakTHYECKON OATOTOBKHU -
Oo6s13aTesIbHAs ayTUTOPHAsI HArpy3Ka (Bcero) 142
B T.4.
OcHoBHOE coep:kaHue 142
8 m.u.
meopemuyeckoe ooyuenue 77
NPAKMuyecKue 3ansamusl 56
KOHMPOJIbHbLE PAOOMbL 9
IIpodeccrnoHaIbHO OPMEHTHPOBAHHOE CO/IeP:KAHME -
8 m.u.
meopemuyeckoe 00yyeHue -
NPAKmMuyecKue 3ansamusl -
WuauBuayanbHbIN NPOEKT (1a/HeT) HET

HpOMe)KyTO‘{HaH arrecranusd (HHCbMeHHbIﬁ 3K33M6H)

3.2. TemaTnuyeckuii IVIaH U COiepKaHUe y4eOHOI0 MpeaAMeTa
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HaumenoBaHue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPHMEHTHPOBAHHOE), O0bem dopmupye-
pa3iesioB U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib 4yacos Mble KOMIIe-
TEHINH
1 2 3 4
Pa3znea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1 OcHnogHoe cooepicanue yuedH020 mamepuana
[enp 1 3agaun mMaTeMaTu- | ba3oBbie 3HAHUS M yMEHUS 10 MaTeMaTUKE B MPO(ECCHOHAIBHON M B IMOBCEIHEBHOW Jesi-
KU TPU OCBOCHUHU CIEIU- | TEJHLHOCTH. 2
QJIbHOCTH KombOunupoBanHoe 3aHsATHE
Tema 1.2 OcHnosHnoe cooepicanue yuedoHo20 mamepuana
Uucna wu  BelyMcieHus. | JlelicTBUA HAJl MOJIOKUTEIBHBIMU U OTPULIATEILHBIME YHUCIaMH, OOBIKHOBEHHBIMH H JI€CATH Y-
Beipaxkenuss 1 npeobpazo- | HeIMU APOOSMH.
BaHUs JeiictBus co crenensamu, (OpMyIibl COKPAIIEHHOTO YMHOKEHHS. 2
IIpakTHueckoe 3aHsaTHE
Tema 1.3. OcHnosnoe codepicanue yuedoHo20 mamepuana
I'eomeTpus Ha IIIOCKOCTH | BUbI TUIOCKUX (QUTYP M UX ILJIOIIA[Tb. OK-01, OK-02,
[TpakTMKO-OPHEHTUPOBAHHBIE 331a4U B Kypce T€OMETPUHN Ha TNIOCKOCTH OK-03, OK-04,
IIpakTHueckoe 3aHsaTHE 2 OK-05, OK-06,
Tema 1.4 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOAYJIS) OK-07
ITpouenTHbie Berncienus | [IpocTeie MPOIEHTHI, pa3Hble CIIOCOObI X BhIYHCICHUS. CI0KHBIE TIPOLCHTHI
[TpakTHueckoe 3aHsATHE 2
Tema 1.5 Ocnosnoe cooepicanue yuedoHo2o mamepuania
VYpaBHenus u HepaBeHCTBA | JImHeWHBIE, KBaIpaTHBIC, IPOOHO-IMHEIHBIE YpaBHEHHS 1 HEpAaBEHCTBA
[TpakTrueckoe 3aHsATHE 2
Tema 1.6 Ocnosnoe cooeprcanue yuedbno2o mamepuana
Cucrembl  ypaBHeHMH U | CIOCOOBI pelIeHHs CUCTEM JIMHEHHBIX ypaBHeHHH. [loHsaTus: marpuna 2x2 u 3x3, onpenenu-
HEPABEHCTB Tenb Matpuilbl. Merox 'aycca. Cuctemsl HeTMHEHHBIX ypaBHEHUN. CHCTEMbl HEPABEHCTB 2
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 1.7 Coneprkanue ydeOHOro MaTepraa 20

Bxo1HOM KOHTPOJIb

Brruucnenus u npeobpa3oBanus. YpaBHEHUS U HEPABEHCTBA. [ 'eoMeTpHst Ha TNIOCKOCTH




KoHnTtponbHas padota

Pa3nea 2 Ilpsimble ¥ NJIOCKOCTH B IPOCTPAHCTBE

Tema 2.1.

OCHOBHBIE TIOHATHUS CTe-
peometpun.  Pacmomnosxke-
HHUE TIPSMBIX U TIJIOCKOCTEH

Conepixanue yaeOHOro MaTepuaia

[Ipenmer crepeomeTpun. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, MIIOCKOCTb, MPOCTPAHCTBO).
OcHoBHbBIE akcHOMBI cTepeoMeTpu. [lepecekaromuecs, napayuieIbHble U CKPEIUBAIOIIUECS
npsimble. [Ipu3Hak U CBOMCTBO ckpeluBarouxcs npsaMbix. OCHOBHBIE MPOCTPAHCTBEHHbIE

burypsl.

KomOunupoBanHoe 3anstue

Tema 2.2.
[TapajienpHOCTD IPSMBIX,
NpsIMOH M TUIOCKOCTH,
IUIOCKOCTEH

Ocnosnoe cooeprcanue yueoHo2o mamepuana

[TapamnensHbie mpsiMas W IockocTh. Omnpenenenue. Ilpusnak. CBoiicTBa (C J0OKa3aTelb-
ctBoM). [Tapammensabie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa (C 10Ka3aTEILCTBOM).
Terpasap u ero anemenThl. [lapannenenunen u ero 3yemMeHTbl. CBOWCTBA MPOTUBOIOIOKHBIX
rpaHey u nuaroHanen napamwienenunena. [loctpoenne ceuennii. Pemenne 3agau.

KomOunupoBanHoe 3anstue

Tema 2.3. Ilepnienauxy-
JSIPHOCTB TPSMBIX, MPS-
MOH H TUIOCKOCTH, IIOCKO-

OcHnosnoe codepicanue yuedoHo20 mamepuana

[Iepnenaukynsapusie npsmsie. [lapamienbHble NpsAMBIE, NEPIEHAMKYJIAPHBIE K IUIOCKOCTH.
IIpu3Hak NepHeHAUKYIIPHOCTH MPSAMOU U IIIOCKOCTH. JlokasartenbcTBO. IleprnieHauKymnsap u

creit HakJoHHasA. [lepneHauKkynsapHbie MI0ocKocTU. [IpU3HAK NMEPHEHIUKYISIPHOCTH TIIOCKOCTEH.
Jloka3aTenbCTBO.
PaccTosiHus B mpocTpaHcTBe
KombOununpoBanHoe 3ansTHe

Tema 2.4. Ocnosnoe cooeprcanue yuedonHo2o mamepuania

Teopema o Tpex mnepneH-
TUKYIsIpax

TeopeMa 0 TpCX NCPHCHAUKYIISIPAX. HOKa3aTeJ'IBCTBO. Vron MCKIAY HpHMOﬁ U IJIOCKOCTBIO.
Yron MCKAY MIIOCKOCTAMU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.5.

[TapamnensHple, mnepneH-
TUKYJSpHbIE, CKpellnBa-
OLIUECS MPSMBbIE

Ocnognoe codepicanue yueonozo mamepuana

AKcHoMBI crepeoMeTpud. [lepneHIuKynsipHOCTb NMPSAMOM U MJIOCKOCTH, MapalIeIbHOCTh ABYX
MPSAMBIX, TEPIEHANKYIISPHBIX INIOCKOCTH, EPIIEHAUKYIIPHOCTD INIOCKOCTEN

HpaKTI/ILIeCKOC 3aHATUC

Tema 2.6.
Pewmenue 3anau. Ipsmeie u

Ocnosnoe codeprcanue yuedbno2o mamepuana

Pacnonoxenue MpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE. HepHCHI[I/IKy.HSIpHOCTB U napajijiciib-

OK-01, OK-03,
OK-04, OK-07
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IUIOCKOCTH B MPOCTpaH-
CTBE

HOCTb MPSAMBIX U MI0ckocTell. CKpeluBaromuecs mpsiMbie

KonTtponsHas pabora

Pa3nea 3. KoopanHaTsl U BEeKTOPBI

Tema 3.1
JlexapTOBBI KOOPJUHATHI B
nmpoctpaHcTBe. PaccTosiHue
MEXIy JBYMs TOYKaMH.
Koopannatsl CepearHbI
oTpe3Ka

OcHnogHoe cooepicanue yuedH020 mamepuana

I[eKapTOBBI KOOpAUHAaThI B IIPOCTPAHCTBE. HpOCTGfIH.IHC 3a/la4d B KOOpJHHATAax. Paccrosaue
MECXKAY ABYMSA TOYKaMH, KOOPAWHATBI CCPEANHBI OTPE3Ka

Komb6unupoBanHoe 3ansatue

OK-02, OK-03,
OK-04, OK-07
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Tema 3.2

BekTopsl B IpoCTpaHCTBE.
Yron Mexay BeKTOpamH.
CkaJIIpHOE TMPOM3BEICHHE

Ocnosnoe codepicanue yuedoHo2o mamepuana

BCKTOpBI B IIPOCTPAaHCTBE. CrnokeHre U BhIYMTAHUE BCKTOPOB. VYMHOKEHHNE BCKTOpa Ha 4YUC-
JI10. KOMHJ’IaHapHI)IC BCKTOPBI. CKaJ'If[pHOG IIPOU3BCACHUC BCKTOPOB. Pasnoxenne BEKTOpa I10
TPEM HCKOMILIAaHAPHBIM BEKTOpaM. KOOp,I[I/IHaTI)I BEKTOpa, CKAJIAPHOC IMPOHU3BCACHHUE BEKTO-

BEKTOPOB POB B KOOpJMHATAX, YIOJ MEXKAY BEKTOPAMH, YTOJl MEXKIY MPSIMOM M MIIOCKOCTBIO, YTOJl MEXK- 2
2y IJIOCKOCTSIMU. Y paBHEHUE INIOCKOCTU. | '€OMETpHUUECKHI CMBICIT ONpeAeInTeNs 2X2
KomMmOuHupoBanHoe 3aHstue
Tema 3.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COAEP:KAaHUE IPUKJIATHOTO MOYJIfA)
[IpakTuko- KoopaunatHas miockocTs. BelumcneHue paccTosHUN U miomazei Ha mockoctu. Komnue-
OPUEHTUPOBAHHBIE 3aJa4M | CTBEHHBIC PACUYEThI
HA KOOPIMHATHOM IJIOCKO- | [TpakTH4ecKoe 3aHATHE 2
CTH
Tewma 3.4 OcHnosnoe cooepicanue yuedoHo20 mamepuana
Pemenne 3amau. Koopau- | JlekapToBBI KOOPAWHATHI B MpOCTpaHCTBE. BekTopbl B mpoctpancTBe. ClIoXKeHWE W BBIUUTA-
HATBI U BEKTOPHI HUE BEKTOPOB. YMHOKEHUE BekTopa Ha uncio. Kommnanapueie BekTopsl. CKaasipHOE MPOU3-
BeJIcHHE BEKTOPOB. PaznokeHne BeKTopa Mo TpeM HEeKOMIUIaHapHBIM BekTopam. [Ipocreiine
3ajauu B KoopAuHaTax. KoopmHaThl BEKTOpa, pacCTOSIHUE MEX/y TOUKaMHU, KOOPJIMHATHI Ce-
peIuHBI OTpe3Ka, CKAIIPHOE NMPOU3BEJCHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOpa-
MU, YTOJI MEXKIY MPSIMOHN U TIOCKOCTBIO, YTOJ MEX/TY IIIOCKOCTSIMHU 2
KonTponbnas padota
Pa3nea 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKuuu 20
Tema 4.1 Ocnosnoe codeprcanue yuedoHo2o mamepuana )
Tpuronomerpuueckue Panmannas mepa yria. [IoBopoT Touku BOKpYT Hadana KoopauHat. OnpeeneHne cuayca, Ko- OK-01, OK-02,
(GYHKIMH TPOM3BOJIBHOTO | CHHYCA, TAaHI€HCAa W KOTaHTeHca. 3HAKU CHHYCAa, KOCHHYCA, TAHT€HCA M KOTAHI'€HCa 10 YeT- 2 OK-03, OK-04,
yrna, uyucna. Paguannas u | BepTsiM. 3aBUCHMOCTD MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OIHOTO U TO- OK-05, OK-06,
rpagycHas Mepa yria ro ke yria OK-07
KomOunmpoBaHHoe 3aHsATHE
Tema 4.2 Ocnosnoe cooeprcanue yuedono2o mamepuania
OcHOBHBIE  TPUrOHOMET- | TpuroHomerpuueckue ToxkaecTBa. CHHYC, KOCHHYC, TaHT€HC M KOTAQHTEHC YIJIOB OH - O.
pPHYECKHUE TOXKIECTBA. DopMyITBI IPUBEICHUS 2

@opMyIIbl TPUBEACHUS

[IpakTHueckoe 3aHsATHE
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Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YIJIOB

CuHyC 1 KOCHHYC JIBOWHO-
ro yrina. ®opmynsl 1oJso-
BUHHOTI'O yIia

Ocnognoe cooepiicanue yueoH020 mamepuana

Cymma u pazHocTh cMHYycoB. CymMMa U pa3HOCTh KOCMHYCOB. CHHYC M KOCHHYC JIBOMHOTO yT-
7a. @opMyIbl TOJIOBUHHOTO yria. [Ipeobpa3zoBanus CyMMbI TPUTOHOMETPHUECKUX (DYHKITHIA B
NPOM3BEACHUE U MTPOU3BEACHUS B CyMMY. BrIpakeHre TPUTOHOMETPHUECKUX (PYHKITUI yepe3
TaHIe€HC MOJIOBUHHOTO aprymenTa. [IpeoOpa3zoBaHus npoCTEHIIMX TPUTOHOMETPUYECKUX BbI-
paxeHuit

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4

@yHKIMHA, HX CBOWCTBA.
CrnocoObl 3amaHust QyHK-
005078

Ocnosnoe codepicanue yuedono2o mamepuana

Ob6nacTp onpeaeneHust 1 MHOXKECTBO 3HaUeHUH (yHKuui. YETHOCTD, HEYETHOCTD, IEPUOTUY-
HOCTh QyHKIUH. CIocoObI 3a1aHus GyHKIUH

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5 Ocnosnoe cooeprcanue yuedbno2o mamepuana
Tpuronomerpuyeckue Ob6unacTp ompeneneHus 1 MHOXXECTBO 3HAYCHHH TpUTOHOMETpuuecKuxX (yHKUuH. UETHOCTD,
(GyHKIMM, MX CBOWCTBA U | HEYETHOCTD, IEPHOANIHOCTH TPUTOHOMETPHUECKUX (PyHKImiA. CBOiCTBA M rpaduKu HYHKIHIA
rpaduxu y=CO0SX,y=sinX,y=tgX,y=ctgX.

KomOuHupoBanHoe 3aHsTue
Tema 4.6 Ocnosnoe cooepicanue yuedonHo2o mamepuania

[IpeoOpa3zoBanue rpadu-
KOB TPUTOHOMETPUYECKUX

Cxartue 1 pacTshkeHHe rpagIKoB TPUTOHOMETPUYECKUX (YHKIUH.
[TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKIIHI

byHKINH [TpakTHdeckoe 3aHsATHE

Tema 4.7 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHue MPUKJIATHOT0 MOTYJISA)
Onucanwne IPOM3BOJI- | Mcronp30BaHHe CBOWCTB TPUTOHOMETPUYECKUX (PYHKITHIA B TPOPECCHOHATBHBIX 3a1a9ax
CTBEHHBIX TIPOLECCOB € | [IpakTHdecKoe 3aHsATHE

ITOMOILBIO rpaukoB

byHKIUH

Tema 4.8 Ocnosnoe cooeprcanue yuedbno2o mamepuana

OOpatHble TPUTOHOMETPH-
yeckue QyHKIUN

OO6parHble Tpuronomerpuyeckue GpyHkuuu. Mx cBolicTBa u rpaguku

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.9 Tpuronomerpu-
YEeCKUE YPaBHEHMSI U HEpa-
BEHCTBA

Ocnosnoe cooeprcanue yuedbno2o mamepuana

VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue tpuro-
HOMETPUYECKHX YpPaBHEHHI OCHOBHBIX THIIOB: MPOCTEHIIME TPUTOHOMETPUUYECKHE ypaBHE-
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HUS, CBOJIIMECS K KBaJPAaTHBIM, PEIIAEMBbIE Pa3I0KEHUEM Ha MHOKUATEIH, OHOPOIHBIE.
IIpocreiilre TPUrOHOMETPUYECKUE HEPABEHCTBA

KomOuHupoBanHoe 3anstue

Tema 4.10
CucreMbl TPUTOHOMETPH-
YECKUX YpaBHEHUU

Ocnosnoe codeprcanue yuedono2o mamepuana

CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.11

Pemenne 3amad. OCHOBBI
Tpuronomerpuu.  Tpuro-
HOMETpUYeCKHe QyHKINU

Ocnosnoe codepicanue yuedono2o mamepuana

IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIpAKEHUN. PerieHne TpUroHOMETpUUYECKHUX ypaB-
HEHH ¥ HEPABEHCTB B TOM YHUCIIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHIA.

KonTponbnas pabota

Pa3pea 5. KoMmmiekcHbIe YHCIa

Tema 5.1
KommiiekcHble dyuncia

Ocnosnoe codeprcanue yuedoHo20 mamepuana

[TonsiTue xommuiekcHOro uucia. ComnpspkeHHblE KOMIUIEKCHBIE YUCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTro uncia. dopma 3anucu KOMIUIEKCHOTO 4Hcia (FreoMeTpUuyecKas, TPUrOHOMET-
pudeckasi, anredpanueckas). ApudmMerndeckue 1eiCTBUS ¢ KOMIUIEKCHBIMU YHCIaMHU

KOM6I/IHI/IpOBaHHOG 3aHATHC
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Tema 5.2

Ocnosnoe codeprcanue yuedono2o mamepuana

IIpuMenenre  KOMILICKC- | BhINONHEHHE pacdyeToB ¢ MOMOINBI0 KOMIUIEKCHBIX 4ucell. [IpuMepsl MCIOIh30BaHUS KOM-
HBIX YHCET TUIEKCHBIX YUCe 2
[TpakTiueckoe 3aHsATHE
Pa3nea 6. IlponsBognas pyHKIHH, ee IPUMEHEHHE 20
Tema 6.1 OcHnogHoe cooepiicanue yueoH020 mamepuana
IToustue IIPOU3BOIHOMU. | OmpeneseHre YUCIOBOM MOCIIEI0BATEILHOCTH U CIIOCOOBI ee 3amanus. CBONCTBA YHCIOBBIX
@opmynsl M IpaBuia | mocienoBarenbHOCTEH. OnpeneneHue npeaesna mociae10BaTeIbHOCTH. Brruncienue npeienon
g hepeHIIMPOBAHUS nocnenoBarenbHocTed. [Ipenen ¢yaknuun Ha OeckoHewHocTH. [Ipemen GyHKIMM B TOYKE. 2
[Tpupamenne aprymenta. [Ipupamenue ¢pyHkunu. 3agadu, MPUBOIAIINE K IMOHITHIO MTPOU3-
BOJIHOM. OnpeiesieHre TPOU3BOIHONU. AJITOPUTM OTBICKAHUS TPOU3BOTHOM
Komb6unnpoBanHoe 3aHsaTue
Tema 6.2 Ocnosnoe cooeprcanue yuedbno2o mamepuana
[IpousBonHbIe cyMMEl, | @opmyinsl quddepennuposanus. [pasuna quddepennnpoBanus 2
pasHOCTH  TpousBeneHus, | KomOMHMpOBaHHOE 3aHATHE
YaCTHOT'O OK-01, OK-02,
Tema 6.3 Ocnosnoe cooeprcanue yuedbno2o mamepuania OK-03, OK-04,
IIpousBoaneie  TpuroHo- | OnpeneneHue cinoxHoil ¢ynxnuu. IlpousBonnass Tpuronomerpuueckux ¢yHkuuid. IIpowus- OK-05, OK-06,
METPUYECKUX  (YHKUUH. | BOJHAS CIOXKHON (DyHKIIUH OK-07
[IpomsBonHast  CrHOKHOW | KoMOMHHPOBaHHOE 3aHSTHE 2
byHKIMHA
Tema 6.4 Ocnosnoe cooepicanue yuedonHo2o mamepuania
TlonsTe © HENPEPHIBHO- | [[ousTre HempephiBHOH dyHKIHH. CBOCTBA HempepbBHOM (yHKIMH. CBS3b MEXKIy HEmpe-
ctu ¢yHKIMU. Metop uH- 2

PBIBHOCTBIO U AUPPEpEeHINPYEMOCThIO QYHKIIUU B TOYKE. AJITOPUTM pEIIEHUS HEPABEHCTB

TCpBAllOB METO/IOM MHTEPBAJIOB
KomOuHMpOBaHHOE 3aHATHE
Tema 6.5 Ocnognoe cooepicanue yueoHo2o mamepuana

I'eomerpuueckuit u usu-
YECKUA CMBICI TPOU3BOJI-
HOM

['eomeTpuyeckuii cMbICT MPOU3BOAHON (DYHKIMU — YIIIOBOM KO3(DPHUIIMEHT KacaTeabHOM K
rpaduxky GyHKIMU B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduKy (QYyHKIMH. AJTOPUTM CO-
CTaBJICHUS YpaBHEHHUS KacaTelbHOU K rpaduky ¢pyHkiuu y=f(X)
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.6

@U3NYECKUN CMBICT MPO-
M3BOJHONW B mpodeccuo-
HaJIbHBIX 3a/1a4ax

Ocnosnoe cooeprcanue yuedono2o mamepuania

Ousnueckuil (MEXaHMYECKUI) CMBICI MPOU3BOJHON — MIHOBEHHAsi CKOPOCTh B MOMEHT Bpe-
MeHH t: v =S’ (1)

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.7
MOHOTOHHOCTD (DYHKITHH.
Touku 3KCTpEMyMa

OcHnogHoe cooepiicanue yueoH020 mamepuana

Bospacranue u yObiBaHue (yHKIIMH, COOTBETCTBUE BO3PACTaHUS U YOBIBAaHUS (PYHKIIUHU 3HAKY
pou3BOAHON. [loHATHE TPOM3BOAHON BBICIIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOM MpPO-
M3BO/IHOM BBIMTYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3aJauyd Ha MaKCUMyM M MHUHH-
MyM. [ToHSATHE aCUMITOTHI, CIIOCOOBI X OMpEACNCHHU. AJTOPUTM UCCIEAOBaHMs QYHKIUU U
HOCTPOCHHUS €€ rpaduka ¢ MOMOLIbI0 MPOU3BOAHOM. [IpoOHo-11HelHas QyHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tewma 6.8
HccnenoBanmne QpyHKIuil u
MOCTPOCHHE TPAPHUKOB

Ocnosnoe cooeprcanue yuedbno2o mamepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTB M IIOCTPOCHUC l"pa(bI/IKOB.

KomOuHupoBanHoe 3aHsTue

Tema 6.9 Haubombiuee u

OcHnosnoe cooepicanue yuedoHo20 mamepuana

HaMMEHbIIIee 3Hauenus | HaxoxneHne HawOOJNBIIET0 W HAMMEHBIIETO 3HaueHWH (yHKUWH, MocTpoeHue TpaduKoB
byHKIIH MHOTOUWICHOB C UCIOJIb30BaHNEM amiapara MaTeMaTHYECKOTO aHah3a

KomOuHMpOBaHHOE 3aHSTHE
Tema 6.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE (COIepKaHNe PUKJIATHOTO MOAYJIs1)

Haxoxnenne  onTuMaib-
HOrO pe3ysibTaTa C MOMO-
B0  MOPOHU3BOJHOM B
MPAKTUYECKUX 3a7adax

Haumensbiiee n Hanbosnbiiee 3HaueHne QyHKIUN

IIpakTHueckoe 3aHsaTHE
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Tema 6.11
Pemienune 3amau. Ilpowus-

Ocnosnoe codeprcanue yuedono2o mamepuana

®opmynsl u npaBuia auddepentmporanusd. MccnenoBanue GyHKIUI ¢ TOMOIIBbIO TPOU3BOI-

BOJIHAs (yHKUUH, €€ NpH- | Hoi. HaubombIllee ¥ HaMMEHbIIIee 3HAYCHUS PYHKIIUU 2
MEHEHUEe Kontponbnas pabota
Pasznen 7. MHOrorpaHHUKH M TeJjla BpalleHUs 28
Tema 7.1 Ocnosnoe codeprcanue yuedono2o mamepuania
Bepmmnel, pebpa, rpanu | [lonsitue MHOTOrpaHHHMKa. Ero sjmeMeHThI: BepuIdHbI, peOpa, rpanu. Junaronans. CeucHue.
MHOTOTpaHHHUKA Brinykiible ¥ HEBBIMYKIIbIE MHOTOTPaHHUKHU
Komb6unnpoBanHoe 3aHsaTue 2
Tema 7.2 OcHnosnoe cooepicanue yuedoHo20 mamepuana
IIpusma, ee cocraBiAwo- | [lonarue npusmel. Ee ocHOBaHus 1 00KOBBIe TpaHu. Beicota mpu3mel. [Ipsmas 1 HakJIOHHAsS
mue, ceuenue. Ilpamas u | mpusma. [lpaBunbHas npusma. Ee ceuenne
IIpaBUIbHAS IPU3MBbI Komb6unnpoBanHoe 3aHsaTue 2
Tema 7.3 Ocnosnoe cooeprcanue yuedbno2o mamepuana
[Mapannenenunen, Ky0. | [Tapaniesnemnwumes, CBOMCTBA MPSIMOYTOIBHOTO Hapasuiesnenurneaa, kKyo. Ceuenne Kyba, mapai-
Ceuenue ky0a, mapajie- | JejenuIiea OK-01, OK-02,
nenunena [IpakTUyecKoe 3aHATHE 2 OK-03, OK-04,
Tema 7.4 Ocnognoe codepicanue yuednozo mamepuana OK-05, OK-06,
Iupamuna, ee cocraBis- | [lupamuna u ee anementsl. Ceuenue nupamubl. [IpaBuibHas nupaMuga. YceueHHas mupa- OK-07
omue, ceuenue. [lpasuib- | Muma
Has MUPaMUJA. YCEUECHHAS | KoMOUHMPOBAHHOE 3aHSATHE 2
nupamMua
Tema 7.5 Ocnosnoe cooepicanue yuedoHo2o mamepuania
bokoBas wu momHasg mo- | [Tnomaas OOKOBOM M MOTHON MTOBEPXHOCTH MPU3MBI, ITMPAMHUIBI
BEPXHOCTh MPHU3MBI, MHPa- | KoMOMHUPOBAHHOE 3aHSTHE 2
MUJIBI
Tema 7.6 Ocnosnoe cooeprcanue yuedbno2o mamepuana
Cummerpust B KkyOe, na- | CHMMETpHUS OTHOCHTEILHO TOYKH, MPAMOM, iockocTr. CuMMeETpus B KyOe, mapajuielienuiie-
pajulenenunene, Mpu3Me, | e, MPU3Me, MTUpaMujIe 2
ApaMuie Komb6unupoBanHoe 3aHsaTue
Tema 7.7 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COepP:KaHMe (Colep:KaHMe TPHKJIATHOTO MOAYJIS)
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[Ipumepsl cummeTpuii B
npodeccun

CumMeTpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 7.8
[IpaBwiIbHBIE MHOTOIpaH-
HHUKH, UX CBOMCTBA

Ocnosnoe codeprcanue yuedono2o mamepuana

ITousrue IIpaBUJIbHOI'O MHOI'OTpaHHUKA. CBolicTBa IIpaBUJIbHBIX MHOI'OI'PAHHUKOB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.9
Hwmsap, ero cocrasiis-
rouue. CeyeHne NUIMHIpA

Ocnosnoe cooeprcanue yuedoHo2o mamepuana

[Mununnp u ero snemenTsl. CeueHue WINHPA (IapauieIbHOE OCHOBAHHUIO U ocH). Pa3BepTka
HUAJIUHAPA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.10
Konye, ero cocrasiusrio-
ue. CeyeHue KoHyca

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COIep:KaHue (Coep:KaHue IPHKJIATHOTO MOTYJIs)

Konyc u ero snementsl. CeueHne KoHyca (MapajjiebHOE OCHOBAHHMIO M MPOXOJsLIee yepes
BEpILMHY), KOHUYECcKHe ceueHus. Pa3BepTka koHyca

IIpakTHueckoe 3aHsaTHe

Tema 7.11
VYceuennslii konyc. Ceue-
HUE YCEYEHHOI'0 KOHYyca

Ocnosnoe codeprcanue yuedoHo20 mamepuana

VYceuennslit konyc. Ero oOpasytomiast u Beicota. CeueHue yceueHHOro KoHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.12
[ap u chepa, ux ceuenus

OcHogHoe codepicanue yueono2o mamepuana

[Tap u cdepa. Bzaumuaoe pacnionoxenue chepsl u maockocTu. CedeHue mapa, chepsl

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.13

ITousatue 06 00BEMe Tena.
OrtHolIeHHEe O00BEMOB IIO-
IOOHBIX TEJI

Ocnosnoe cooeprcanue yuedbno2o mamepuania

[Tousitue 06 o6beme Tena. OObeM Kyba M MPSIMOYTOJIbHOTO napasuienenunena. OobeM npus-
MbI U nunuHapa. OTHOIIIEHHE 00BEMOB MTOI00HBIX Tell. ['€OMeTpUYECKU CMBICT OTPEIeTUTe-
751 3-r0 mopsiIKa

KomMmOuHMpOBaHHOE 3aHSTHE

Tema 7.14 OO0wveMBl H©
IUIOMIAId  TIOBEPXHOCTEM
Tel

Ocnosnoe cooeprcanue yuedono2o mamepuania

O6bembl nupamubl U KoHyca. O0bem mapa. [Tnomanu nosepxHocTei Ten

HpaKTI/IquKOC 3aHATUC

Tema 7.15 KomOunaimu
MHOTOTPaHHUKOB H  Tel
BpallICHUS

Ocnosnoe cooeprcanue yuedbno2o mamepuana

KomOunammu reomerpudeckux Teisl. Mcmoiap3oBaHWe KOMOHMHAIMIT MHOTOIpDAaHHHKOB M Tell
BpalIeHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax
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KoMOnHHUpOBaHHOE 3aHATHE

Tema 7.17 Pemenue 3amad.
MHororpanHuku " Tena

Ocnosnoe cooeprcanue yuedono2o mamepuania

OO0beMbI U MJIOLIAAN TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS

BpalieHus KoHnTtpoinbHas padota 2
Pa3nen 8. [lepBoodpa3nasi pyHKUMHU, ee IPUMeHEHHE 10
Tema 8.1 IlepBooOpasHas | OcHoenoe codepicanue yuedH020 mamepuana OK-01. OK-02
GyHKIHN. ITpaBuna | 3amaya 0 BOCCTAaHOBJICHHM 3aKOHA JBM)KEHUS 110 M3BECTHOM cKopocTu. [loHATHE MHTErpUpo- OK- 03’ OK-0 4'
HAaXOXKJEHHA HepBooOpa3- | Banus. O3HAKOMIICHHE C MOHATHEM WHTErpajia u mepBoodpasHoi s ¢pyHkimu y=f(x). Pemre- OK-0 5’ OK-0 6,
HBIX HUE 3aJ]a4 Ha CBA3b IEpBOOOpa3HOM M €€ MPOU3BOJHOM, BBIUHUCIEHHE NEPBOOOPA3ZHON IS OI,<-07 '
naHHoi ¢yHkuuu. TaGnuua GopMyn Ui HaxoXxAeHus nepBooOpas3HbIX. M3yueHue npasuiia
2

BBIUKCJICHHSI IEPBOOOPA3HOM

KOM6I/IHI/Ip0BaHHOC 3aHATHUC
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Tema 8.2

[Inomans KpUBOIMHEUHOU
Tpanenuu. @opmyna Helo-
ToHa — JleliOuuIa

Ocnosnoe codeprcanue yuedono2o mamepuana

3aaun, NPUBOASILIKE K OHATUIO OMPENICTICHHOIO HHTErpaia — O BHIYMCICHUH TUIOMIAIU KPHU-
BOJIMHEHHOM Tpamenuu, o nepemenieHud Touku. [lonstue onpenenénnoro unrterpana. I'eo-
METPUYECKUN U (U3HYECKUI CMBICI ompeseneHHoro uarerpaia. ®opmyna Herorona— Jlei-
OHMLIA

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.3
Heonpenenenusii u omnpe-
JICJIICHHBIA NHTErPAJIbI

Ocnosnoe codeprcanue yuedono2o mamepuania

ITousTue HCOMMPCACIICHHOI'O MHTCTpalia

KomOuHupoBanHoe 3aHsTHe

Tema 8.4
[Tonatue 06 omnpenenex-
HOM HHTErpaje Kak IUIO-
maau KPUBOJIMHEHHOMN
Tpaneuuu

Ocnosnoe cooeprcanue yuedbno2o mamepuana

FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPpCACIICHHOI'O MHTCI'palia

KomMmOuHupoBanHoe 3aHATHE

Tema 8.5
OmnpeneneHHblil  UHTErpanl

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmaﬂl/le NMPUKJIATHOTIO MO}IyJIﬂ)

['eomeTpuyeckuii cMbica onpeneneHnoro uarerpana. ®opmyna Hetotona - Jleitbnuna.

B KHU3HU Pemmenue 3a1ay Ha MpUMEHEHHE UHTETpaa A BeIYUCIECHUS (U3MUECKUX BEJIMYMH U IO~
aeu
IIpakTHueckoe 3aHsaTHE

Tema 8.6 Ocnosnoe cooepicanue yuedoHo2o mamepuania

Pemienue 3amau. Ilepso-
oOpa3Hast (QyHKIUH, €€
pUMEHEHHE

[TepBooOpaznas ¢pyukiuu. [IpaBuna HaxoxaeHUs nepBooOpa3Hbix. Ee mpumenenue

KonrponbHas pabora

Pa3nes 9. Crenenn u kopuu. CreneHHas QyHKIUsA

Tema 9.1
Crenennas (QyHKuus, ee

Ocnosnoe cooeprcanue yuedbno2o mamepuana

IToHsTHE KOPHS N-OM CTENEHU U3 AEUCTBUTENBHOTO uncia. OyHKIUU ¥V = V¥ ux cBoiicTBa U

CBOUCTBA rpa¢uku. CBOMCTBA KOPHS N-OM CTENEHU
KomOuHMpOBaHHOE 3aHATHE
Tema 9.2 Ocnosnoe cooeprcanue yuedbno2o mamepuana

[IpeoOpa3oBanue BbIpaXke-

[TpeoOpa3oBanue UPPALTMOHAIBHBIX BBIPAKEHHH

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07

31




HHU C KOpHSIMU Nn-OM CTe-
IICHU

KoMOnHHUpOBaHHOE 3aHATHE

Tema 9.3

CBoiicTBa cTeneHu C pa-
UOHAJIBHBIM U JICHCTBU-
TEJIbHBIM MOKA3aTEISIMU

Ocnosnoe codeprcanue yuedono2o mamepuana

[TonsiTHe CTETEHH C JTIOOBIM paIllMOHATBHBIM TOKa3aTeneM. CTerneHHble (DYHKIUU, UX CBOM-
CTBa U rpaduku

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 9.4

Pemenne  mppanmoHanb-
HBIX YpaBHCHUH U Hepa-
BEHCTB

Ocnosnoe codeprcanue yuedono2o mamepuana

PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHUN M HEpaBeHCTB. MeTonbl ux pemenus. Penie-
HUE€ UPPALMOHAIILHBIX YPABHEHUN U HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.5
Crenenn u kopuu. Cre-
neHHas QyHKIHUS

Ocnosnoe cooeprcanue yuedbno2o mamepuana

Omnpenenenue creneHHol Gpynkuuu. Mcnonap3oBaHue ee CBOWCTB MpU PEUICHUH YPaBHEHUN U
HEPaBEHCTB

KonTponbnas pabota

Pazpnen 10. IToka3aTeabHas pyHKIuA

Tema 10.1
[TokazarenpHast GyHKIMS,
€e CBOMCTBA

OcHnosnoe cooepicanue yuedoHo20 mamepuana

CremneHb ¢ NPOU3BOJIBHBIM JCHCTBUTEIBHBIM IOKa3aTteneM. OnpeneneHue MoKa3aTelbHOM
¢yHKLuHU, ee cBoicTBa M Trpaduk. 3HAKOMCTBO C IMPHUMEHEHHEM IOKa3aTeNbHOU (DYHKIMH.
Pemenue nokasaTenpHbIX YpaBHEHUH (QyHKIIMOHAIBHO-TpaUIECKUM METOI0M

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.2
Pemrennie 1moxasaTenbHBIX
YpaBHEHUI U HEPABEHCTB

OcHognoe codepicanue yueono2o mamepuana

Pemenne noka3arenpHbIX YpaBHEHHM METOJIOM ypaBHUBAHHWs IOKa3aTesed, METOJOM BBEJE-
HUSl HOBOM NEpEeMEHHOH, (PyHKIIMOHAIBbHO-TpaduYecKUM MeToI0M. Pelienne nokasareabHbIX
HEPaBEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.3
CucreMpl TI0Ka3aTeIbHBIX
YpaBHEHUU

Ocnosnoe cooeprcanue yuedono2o mamepuania

Pemenne cucreM mokasaTenbHbIX YPaBHEHUI

KoMmOuHMpoBaHHOE 3aHsTHE

Tema 104
Pemenue 3amau. Ilokasa-

CogepxaHue yaeOHOTO MaTepuana

Pemenne nokazaTenbHBIX ypaBHCHI/Iﬁ MCTOAOM YpPaBHUBAHUSA IMoKa3aTelleil 1 METOJIOM BBEJE-

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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TenbHas QPyHKIUS

HUSI HOBOM IIepeMeHHOM. Penenre nokasaTenbHbIX HEPABEHCTB

Konrponsnas padora 2
Paznea 11. Jlorapugmsl. JJorapupmuyeckasi pyHkuus 14
Tema 11.1 OcHnoeHoe cooepiicanue yueoHo20 mamepuania
Jlorapupm uucna. JHecs- | Jlorapudm umcia. JlecaTHUHBINA ¥ HATYpaTbHbBIN JOrapu(MbI, YKCIIO €
TUYHBIM W HaTypalbHbIM | KOMOMHHPOBAHHOE 3aHSTHE
JorapudMpl, YUCIIO € 2
Tema 11.2 Ocnosnoe codeprcanue yuedono2o mamepuania
CroiictBa  jorapu¢mos. | Csoiictsa jorapumoB. Oneparus JJorapupMUPOBAHHS.
Onepauust ngorapupmupo- KoMOnHMpOBaHHOE 3aHSTHE 2
BaHUS
Tema 11.3 Ocnosnoe cooeprcanue yuedbno2o mamepuana
Jlorapupmuueckas (yHk- | Jlorapupmudeckas GyHKIHS U €€ CBOHCTBA
111, ee CBOMCTBA KomMmOuHupoBanHoe 3aHsTue 2
Tema 11.4 OcHnosnoe codepicanue yuedoHo20 mamepuana
Pemenne  norapudmuie- | [Tongrue norapupmuueckoro ypasHeHus. Onepanus NOTeHIUPOBaHUSA. Tpu OCHOBHBIX METO- OK-01, OK-02,
o . . OK-03, OK-04,
CKUX YPaBHCHHUM W HEPA- | na pereHust JIorapu(pMUISCKUX YPAaBHCHUIT: QYHKIIMOHATBHO-TPadUUSCKHIA, METOJI OTEHIIU- OK-05. OK-07
BCHCTB pOBaHMS, METOJT BBEJICHUSI HOBOW TiepeMeHHoM. Jlorapudmuaeckne HepaBeHCTBA ’
KomOuHmpoBaHHoe 3aHsATHE 2
Tema 11.5 Ocnosnoe cooeprcanue yuedbno2o mamepuana
Cucremsl  sorapupmude- | AITOPUTM PEIICHUS CUCTEMbl YpaBHEHUI. PaBHOCHIIBHOCTD JTOrapu()MHUUECKUX YPaBHEHHN U
CKHMX ypaBHEHUI HEPABEHCTB
KoMOMHUPOBAHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaHME (COnep:KaHNe TPHKJIATHOTO MOAYJIS)
Jlorapudmel B mpupone u | IIpumenenue norapudma. Jlorapudmuueckas crupainb B mpupoe. Ee MaremaTudeckue CBOM-
TEXHUKE CTBa
[IpaKTHYECKOE 3aHSATHE 2
Tema 11.7 Ocnognoe cooepicanue yuedHo2o mamepuana
Pemenne 3amau.  Jlora- | Jlorapupmudeckas GpyHkims. Penienue npocreimmx morapuMU4ecKux ypaBHeHHH
pudmel.  Jlorapudmuue- | Konrponsaas pabora 2

cKkasi pyHKIUSA
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Paznen 12. MHo:xecTBa. JjieMeHThI TeOpuHU rpados

Tema 12.1 Ocnosnoe cooeprcanue yuedono2o mamepuania
MHoxecTBa [Tonsitue MHOkecTBa. [logMHO)ecTBO. Onepaniyiv ¢ MHOKECTBaMU
OK-01, OK-02,
Komb6unupoBanHoe 3ansatue
OK-03,
Tema 12.2 OcHnogHoe cooepiicanue yueoH020 mamepuana
I'padmr [Tonsitue rpada. Cea3ubIi rpad, AepeBo, MUK rpad Ha MIOCKOCTH
Kom0OuHMpoBaHHOE 3aHsATHE
Pa3nes 13. D1eMeHTbl KOMOMHATOPHKH, CTATUCTUKHU U TEOPUH BePOSITHOCTE
Tema 13.1 OcHoBHBIE 110- | OCHOGHOE COOepIHCcanue yueoHo20 mamepuana
HATUS KOMOMHATOPUKH [lepecTaHOBKH, pa3MellIeHUs, COUYCTAHHUS.
Komb6unnpoBanHoe 3aHsaTue
Tema 13.2 CoObiTHe, Be- | OcHosHOe codepicanue yueOH020 mamepuaa
posTHOCTE cOOBITHA. Cr0- | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl 0 BEPOSITHOCTH CyMMbI COOBITHH. Y CIIOB-
KEHHE U YMHOMKEHHE Be- | Hasl BEPOSATHOCTh. 3aBUCUMbIE U HE3aBUCHMbIE COOBITUS. Teopembl 0 BEpOSTHOCTU IPOU3BE-
poATHOCTEH. BeposATHOCTB | neHus coObITHi. OTHOCUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ ycTOMunBOCTH. CTaTucTuye-
B IIpo(eccCHOHaNbHBIX 3a- | CKOE OlpejiesieHne BepoITHOCTH. OleHKa BEPOSATHOCTH COOBITHS
aJax KomOuHMpoBaHHOE 3aHATHE
. P OK-01, OK-02,
Tema 13.4 [uckpetHas | OcHoenoe cooepicanue yuedoH020 mamepuana OK-03, OK-04,
CllydaliHas BEIWYMHA, 3a- | Buapl cnydaiiHpix BenuuuH. OnpeneneHue AUCKPETHOM cilydyallHOM BeNWYMHBI. 3aKOH pac- OK-05. OK-07
b

KOH €€ pacrpeeeHus

MpEeIEIEHUs TUCKPETHOM CITy4ailHOM BeJIMUHUHBL. Ee YncIoBbIe XapaKTepUCTUKHU

KomMmOuHupoBaHHOE 3aHsTHE

Tema 13.5 3agaunm Marte-
MATHYECKOU CTAaTUCTUKU

Ocnosnoe cooeprcanue yuedbno2o mamepuana

Bapuanuonnsriii psn. [lonuron yactot u ructorpamma. CTaTUCTUYECKUE XapAKTEPUCTHKHU Psi-
1a HAOJIFOJaeMBIX JaHHBIX

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 13.6 CocraBiaenune
TabNuIl U JuarpamMm Ha
MIPaKTUKE

IIpogeccrnoHa/ILHO-OPHEHTHPOBAHHOE COAEPKaHUE (COePKAHUE TPUKIATHOTO MOLYJIsI)

HCpBH‘IHaH o6pa60T1<a CTaTUCTHYCCKHUX JaHHBIX. Fpa(bnquKoe HUX OpcACTaBJICHUC. Haxox-
ACHUC CPCAHUX XAPAKTCPUCTHUK, Ha6J'IIOIlaeMBIX JaHHBIX

HpaKTI/ILIeCKOC 3aHATUC
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Pa3nes 14. YpaBHeHus 1 HepaBeHCTBA

Tema 14.1
HOCTh YpaBHEHUH WU Hepa-
BeHcTB. OOImMe MeTonbl

PaBHoCHIIB-

OcnogHoe cooepiicanue yueoH020 mamepuana

PaBHOCWIIBHOCTH ypaBHeHUH U HepaBeHCTB. OmnpeneneHus. OCHOBHbIE TEOPEMbl PABHOCUIIb-
HBIX Mepexojax B YpPaBHEHUAX U HepaBeHcTBax. OOIIMe METO/AbI PEIIeHNs ypaBHEHUI: mepe-

pemenus.  I'paduueckuil | xom oT paBeHcTBa (DYHKIHMI K PAaBEHCTBY apryMEHTOB Ui MOHOTOHHBIX (DYHKIHH, METOJ 2
METOJ PELICHHWs YypaBHE- | Pa3JIOKEHUS HAa MHOXHTEIHM, METOJ BBEJCHHUS HOBOM IEepeMEHHOW, (QYHKIMOHAIBHO-
HUM, HEPABEHCTB rpadudeckuit Metoa.O0Imue METO/IbI peIIeHUs] HEPABEHCTB: NEPEX0 OT CPAaBHEHUS 3HAYCHUN
(GyHKIMH K CpaBHEHHIO 3HAUEHHH apryMEHTOB JUIi MOHOTOHHBIX (DYHKIUH, METOJ MHTEpBa-
70B, QyHKIMOHABHO-Tpaduueckuii MeTol. ['paduueckuii MeTo pelieHus: ypaBHEHUN U He-
PaBEHCTB
KoMmOnHHMpOBaHHOE 3aHSTHE OK-01, OK-02,
Tema 14.2 VYpaBHeHuss u | OcHoeHoe codepicanue yuedH020 mamepuaia OK-03, OK-04,
HepaBeHCTBa ¢ MoxayneM | Onpenenenue Moayns. Packpeitue Moayns no onpenenenuro. Ilpocreiline ypaBHeHus u He- OK-05, OK-06,
VYpaBHEHM M HEPABEHCTBA | paBEeHCTBA C MojayjieM. [IpiMeHeHHe paBHOCWIBHBIX IEPEXO0J0B B OMpPEICNICHHBIX THIAX OK-07
C mapameTpaMu YPaBHEHHUI U HEPABEHCTB C MOJyJIeM. 3HAKOMCTBO ¢ napamerpoM. [Ipocreiimue ypaBHeHUS 1 2
HEpaBEHCTBA C [1apaMeTpOM
KomOuHmnpoBaHHoe 3aHsATHE
Tema 14.3 Cocrasnenue u | [IpodeccuoHATbHO-OPHEHTHPOBAHHOE COAepKaHue (codepKaHue MPUKJIATHOT0 MOIYJIs1)
pemieHue npodeccuoHalb- | PemeHre TeKCTOBBIX 3a/1a4 MPO(HECCHOHANIBHOTO COACPIKAHUS
HBIX 3aJa4 C IOMOINBIO | [IpakTHUecKoe 3aHATHE
YpaBHEHUU 2
Tema 14.4 Pewenue 3anau. | Ocnoenoe cooepicanue yuedoHo20 mamepuana
VYpaBHenus U HepaBeHCTBA | OOIIME METO/bI PElIeHUs] ypaBHEHUN. Y paBHEHMs M HEPaBEHCTBA C MOJYJIEM U C apaMmeTrpa-
MU
[IpakTuueckoe 3aHsTHE 2
IIpomexyTouynas arrecranus (3K3aMeH)
Bcero (o0si3aTesqibHAst ayqUTOPHAs) 142
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4. KoHTpOJIb M OLIeHKA Pe3y/JIbTaTOB 0CBOEHHS 00111e00pa30BaTeJIbHOTO NpeAMeTa

KoHTpoIb 1 OIleHKa pe3yIbTaTOB OCBOCHHUS 0011e00pa30BaTeILHOTO MPEIMETa PACKPBIBAIOTCS Yepe3
MpeIMETHBIE PEe3yJIbTaThl, HAIIPaBJICHHbIE HA (OPMUPOBAHKE OOLIUX KOMIIETEHLHUH IO pa3jienaM U TeMaM
cojiepKaHusl y4eOHOro MaTepuaa.

Conepkanne oo6meoopazoBatenpHoro npeamera OVYI16.09 Maremaruka HanmpaBieHO Ha GOPMHUPO-
Banue obmux komnerenmuiit OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7 u conpspKeHbI C JOCTHKEHUEM
00pa3oBaTeNbHBIX pe3yabTaToB, periameHTupoBaHHbIx @I'OC COO.

OrnenuBanue 00pa30BaTENbHBIX PE3YIHTATOB O0YUAIOIIMXCS B MIPOIIECCE OCBOCHUS UMHU COJICPIKAHUS
obmeobpaszoBarenbHol yueoHoro npeamera OYII6.09 MaremaTuka Ha YpoBHE CpeaHEro nmpodeccuoHab-
HOTO O00pa30BaHMsI SIBISICTCS CYIIECTBEHHBIM 3BEHOM y4eOHOro mporecca. OneHnBaHrue 00pa30BaTeIbHBIX
PE3yNbTATOB MPOBOJUTCS B XOJ€ U3YUCHHSI KaXKI0T0 pasjena 00pa3oBaTesIbHON MPOrpaMMBI.

BaxHBIM CcpecTBOM OIEHKH 00pa30BaTEIbHBIX PE3yJbTATOB BBHICTYIAIOT YICOHBIE 3a/IaHus, TIPOBE-
pstolMe CIOCOOHOCTh K PEUICHUI0 Y4eOHO-TIO3HABATENBHBIX U y4eOHO-MIPAKTHUECKUX 3ajad, Ipeanoara-
I0IIME BapUATUBHBIC MMYTH PEIICHUS, KOMILUICKCHBIE 3aJaHusl, OPUECHTUPOBAHHBIC HA MMPOBEPKY LIETTOTO KOM-
IJIeKCa YMEHUH, KOMIETEHTHOCTHO-OPUEHTUPOBAHHbBIC 3a/laHusl, TIO3BOJISIONIUE OLIEHUBATh C(HOPMUPOBAH-
HOCTh TPYIIBI PA3IMYHBIX YMEHHIA U 0a3upyrommecs Ha KOHTCKCTE MPOPECCHOHATBHO-OPUESHTUPOBAHHBIX

3aaHUH.

q)OpMBI 1 METOAbI OLICHUBAaHUA:

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHBIX MepPo-
KOMIeTeHIHA NPUATHS
OK 01. P 1, Tema 1.1, 1.2, 1.3 [T-o/ct, 1.4, 1.5, 1.6 TectupoBanue

Beibupate crnocoObl  perieHus
3aja4 Mpo(ecCUOHAIBHOW Jiesi-
TEIbHOCTU PUMEHUTEIBHO
K pa3jIMYHbIM KOHTEKCTaM

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-
o/c, 4.8,4.9,4.10,4.11

PS5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temm1 7.1,72,73,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-

o/c, 14.6

VYeTHBIT onpoc
Maremarudeckuii JUK-
TaHT

NunuBuayanbHas caMo-
cTosiTeNbHas paboTa
[IpencraBnenue pe3yinb-
TaTOB MPAKTUYECKHUX pa-
oot

KonTponbnas padbora
BrinonHenue sx3ameHa-
LUOHHBIX 3a/IaHUI

OK 02. Ucnonb30BaTh COBpe-
MEHHBIC CPEJICTBA TIONCKA, aHa-
JIU3a ¥ MHTEePIpeTaIlui HHPOp-
MaIuu, ¥ "HHOPMAIMOHHBIE
TEXHOJIOTMH J1JISI BHIIOJIHEHUS
3as1a4 npodeccuoHabHOM J1es-

P1,Temal.1l,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

PS5, Temer 5.1,5.2

TecTtupoBanue

VYeTHbII onpoc
Maremaruueckuii quk-
TaHT

NuauBunyansHas camo-
cTosiTeNnbHas paboTa

36




TCJIIBbHOCTH

P 6, Temn1 6.1,6.2,6.3,6.4, 6.5, 6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5II-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-

o/c, 14.6

[IpencraBienue pe3ysb-
TAaTOB MPAKTHYECKUX pa-
00T

KonTposabnas padora
Brinmonnenue sx3aMeHa-
IIMOHHBIX 3aJIaHUH

OK 03. IitanupoBath U peayu-
30BBIBaTh COOCTBEHHOE TIPO-
(beccruoHaIbHOE U JIMYHOCTHOE
pa3BUTHE, TPEITPUHUMATEb-
CKYIO JIeATEeILHOCTH B IIpodec-
CHOHAJIBHOMU c(epe, ucrosb3o-
BaTh 3HAHUS 10 (PMHAHCOBOMA
IPaMOTHOCTH B Pa3IMIHBIX
KU3HEHHBIX CUTYaIHIX

P1,Temal.1,1.2,1.31II-0/c,1.4,15,1.6
P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,75,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-

o/c, 14.6

TectupoBanue

YcrHbIit onpoc
Maremarnueckuii JTUK-
TaHT

NunuBuayansHas caMo-
cTosiTeNbHas paboTa
[IpencraBnenue pe3yib-
TAaTOB MPAKTHYECKUX Pa-
oot

KonTponbHas pabora
BrinosnineHue sk3ameHa-
LUOHHBIX 3a/IaHUI

OK 04. DddexTrBHO B3auMO-
JCHCTBOBATh U PabOTATh B KOJI-
JIEKTUBE U KOMaHJIe

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-
o/c,4.8,4.9,4.10,4.11

PS5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu 7.1,72,7.3,74,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-

TecTtupoBanue

VYeTHbII onpoc
Maremaruyeckuii JUk-
TaHT

WNunuBuayansHas caMo-
cTosATeNbHas paboTa
[IpencraBnenue pe3ysb-
TAaTOB MPAKTHYECKUX Pa-
oot

KonTponbnas pabora
Brmmonnenune sx3amMeHa-
ITMOHHBIX 3aJIaHUH
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o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145 T1-

o/c, 14.6

OK 05. Ocy1iiecTBisTh YCTHYIO
Y TUCHbMEHHYIO KOMMYHHKa-
LMIO HA TOCYJapCTBEHHOM SI3bI-
ke Poccuiickon ®@enepannu C
y4eToM 0COOEHHOCTEH COIH-
QIBHOTO U KYJBTYPHOTO KOH-
TeKcTa

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2
P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

P5, Temrr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6,6.7
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-
o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 11-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-

o/c, 14.6

TectupoBanue

VYcrHblii onpoc
Maremaruueckuii quk-
TaHT

WNunuBunyansHas caMo-
cTosATeIbHas paboTa
[IpencraBnenue pesyib-
TaTOB MPAKTUYECKUX pa-
oot

KonTponbnas pabora
Boinonnenue sx3ameHa-
[IUOHHBIX 3aJlaHUIN

OK 06. IIposBisATh rpak/1aH-
CKO-TIATPUOTUYECKYIO MO3H-
LI1I0, JEMOHCTPUPOBATh OCO-
3HAHHOE IOBEJICHUE Ha OCHOBE
TPaIUIIMOHHBIX O0IIeYeoBeye-
CKUX LIEHHOCTEH, B TOM YHUCIIE C
y4eTOM rapMOHHU3ALUN MEXHa-
LMOHAJIBHBIX U MEKPETUTHO3-
HBIX OTHOIIEHUH, IPUMEHSTh
CTaHJApThl aHTUKOPPYIIIUOH-
HOTO MOBEJCHUS

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145 I1-

o/c, 14.6

TecTtupoBanue

VYeTHbII onpoc
Maremaruyeckuii JUk-
TaHT

NupuBunyansHas camo-
cTosATenbHas paboTa
[IpencraBnenue pe3ysb-
TAaTOB MPAKTHYECKUX Pa-
6ot

OK 07. CopnelicTBOBaTh COXpa-
HEHHIO OKPY>KAIOIIEeH Cpe/ibl,

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6
P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4

TectupoBanue
YcTHBIT onpoc
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pecypcocOepeKeHHIO, TIPUMeE- P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.711- | MaremMaTuueCcKuil TUK-
HSTH 3HAHUS 00 U3MEHEHUH o/c,4.8,4.9,4.10,4.11 TaHT

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

KJIMMaTa, IPUHLIUIIBI OepPeKITH- WNunuBunyansHas caMo-

BOT'O ITPOU3BOCTBA, 3 dek- cTosiTeNnbHas paboTa

THUBHO JICHCTBOBATh B YPE3BbI- P7. Temp 7.1,7.2,7.3,74,7.5,7.6,7.7 [pexncraBnenue pe3yib-
YaWHBIX CHUTYaIUAX I-0/c,7.8,7.9, 7.10 TT-o/c, 7.11,7.12, 7.13, TATOB NPAKTUYCCKHUX pa-
7.14,7.15,7.16, 7.17 oot
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponbHas padoTa
P9, Temp1 9.1,9.2,9.3,9.49.5 BLImONHEHHE SK3aMeHa-

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5I1-
o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14 5 T1-

o/c, 14.6

LIUOHHBIX 3aJaHUN

5. YcoBus peanu3anu NporpamMmsl 001eo0pa3oBaTe/ibHOIO NpeaMeTa
5.1. YueOHo-MeTOAMYECKOE U MATEPHATbHO-TEXHUYEeCKOe obecrievyeHne MpPorpaMmbl
y4eOHOro npeamera

s ocBoenust mporpammsl yueonoro npeamera OVYII6.09 Marematuka B ['BIIOY PO «TKKT»
uMeeTcsl yueOHbIl KaOMHET, B KOTOPOM €CTh BO3MOKHOCTh 00ecneduTh cBOOOAHbIN gocTyn B HTEpHET BO
BpeMs y4eOHOTI'0 3aHATUS U B IEPUOJI BHEYUYEOHON AESITEIbHOCTH CTYIEHTOB.

[Tomemenue xabuHeTa ymoBieTBopsieT TpeboBaHUAM CaHUTAPHO-3MUAEMHUOJIOTHUECKUX MPAaBUI U
HOPMAaTUBOB U OCHAIIIEHO THUIIOBBIM 00OPYAOBAHHWEM, YKA3aHHBIM B HACTOSIIIUX TPEOOBAaHUSAX, B TOM YUCIE
CTEeLMAIN3UPOBAHHON yueOHOM MeOenbio U Cpe/cTBaMU O0yUYEHHMS, JOCTATOYHBIMU JUIsl BBIMIOJIHEHUS Tpe-
00BaHUI K YPOBHIO IOJITOTOBKK O0YUYaOIUXCSL.

B xabunere umeercss MylnbTUMEAUNHHOE 000PYAOBaHHE, TIOCPEACTBOM KOTOPOTO YUACTHUKH 00pa3o-
BaTEeJIbHOIO Ipoliecca MOTYT MPOCMaTpUBaTh BU3YalbHYI0 MH(POPMAIUIO, CO3/1aBaTh MPe3eHTAIH, BUIEO-
MaTepHalbl, HHbIE TOKYMEHTBHI.

B cocTtaB yueOHO-METOIMYECKOTO U MaTEPUATLHO-TEXHUUECKOTr0 00ecreyeHus: MporpaMMbl yueOHO-
ro mpenmera OYII6.09 Marematuka BXOJAT:

— MyJIbTUMEIUIHBINA 00pa3oBaTeIbHBIA KOMIUIEKC MpernojaBaTens (MyabTuMeauiiHbiii npoektop, [1K B
cOopKe, aKyCTHUECKasi CUCTEMA);

— MOOUIIBHBINA KOMIIBIOTEPHBIN Kiace «HTenexkt» (15+1);

— KOMIUIEKT Y4eOHO-IPOrpaMMHOMN U y4eOHO-TNTAHUPYIOLIEH TOKyMEHTallNu;

— ydebHO-MeToanueckue koMriekTol (YMK), obecrieunBaromume ocBoenue yueonoro npeamera OVYII16.09
MareMatuka B Tpejeiax OCBOSHHUsI OCHOBHOHM mpodeccroHanbHON obOpaszoBarenbHor mporpammbl CITO
IpU TOATOTOBKE KBATH(PHUIMPOBAHHBIX paboumx, cimyxamux no npodeccun 43.01.09 Ilosap, xoHIuTEep
€CTECTBEHHOHAYYHOT0 TTpoduisi Ha 6a3e OCHOBHOTO 00IIero oOpa3oBaHUs ¢ OJTHOBPEMEHHBIM MMOJTyYeHUEM
cpenHero obmero oopazoBaHus
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— Oubnuoreunsiii poHp (YueOHUKH, ydeOHBIE TOCOOUS, SHIIMKIIONECINH, CIIPABOYHUKH, HAyYHAs! U HAyYHO-
MOMYJIsSIpHAsS JTUTEepaTypa u T.11.);

— HarjasigHbIC MOCOOMS (KOMIUICKTHI YY€OHBIX TaOuIl, TUTAKATOB, CTCH/IOB, IPE3CHTAIIUN U . );

— WHPOPMAIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

— DKPaHHO-3BYKOBBIE IIOCOOUS;

— KOMIUIEKT TEXHUYECKON TOKyMEHTAllUY, B TOM YHCJIE MAacCIopTa Ha CPEeACTBA OOyUCHHUSL.

B mpouecce ocBoenust nporpamMmMel yueOHoro npeamera OVYII16.09 MaremaTnka CTYAEHTHI UMEIOT
BO3MOYKHOCTh JIOCTYIIA K AJIEKTPOHHBIM YY€OHBIM MaTepualiaM 10 MaTeMaTHKe, MMEIOIUMCS B CBOOOIHOM
nocTyne B cucteMe MHTepHeT (37eKTPOHHbIE KHUTH, TPAKTUKYMBI, TECTHI U JIp.), SJIEKTPOHHONU OMOIHOTEY-
Hoit cucteme BOOK.RU, cucreme «["apant-O0OpazoBaHue», kK caiiTaM ToCyAapCTBEHHBIX, MyHUIIUTAIBHBIX
OpTaHOB BIIACTH.

5.2. UudopmaninoHHoe odecneyeHue
OcHOBHbBIE JJ1eKTPOHHBbIE U3IAHUSA

1. bammakos, M. U., Maremaruka : yueOunuk / M. . bamvakoB. — Mocksa :KuoPyc, 2024. — 394 c.
— ISBN 978-5-406-12450-5. — URL. https://book.ru/book/951555— TekcT : 31eKTPOHHBIA.

I[OHOJIHI/ITEJIBHLIG 3JICKTPOHHBIC U3JaHUSA

1. bammakos, M. U., Matemaruka. [Ipaktukym : ydyeOHo-npakTuueckoe nocodue / M. W. bammakos,
C. b. DOutnHa. — Mocksa :KuoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228 — Tekcr : 3JIeKTPOHHBI.

2. Cenmpix, U. 10., luckpernas matemaruka : yaeoHoe mocodue / U. 0. Cenpix, FO. b. I'pebeHIIHMKOB.
— Mocksa :KnoPyc, 2022. — 329 ¢. — ISBN 978-5-406-09534-8. — URL.:
https://book.ru/book/943182 — TekcT : 31eKTPOHHBII.

3. T'onuapenko, B. M., Dnements! Boiciieil MaTematuki. : yueOHuk / B. M. I'onuapenko, JI. B. JIuna-
ruHa, A. A. PeutoB. — Mocksa :KnoPyc, 2023. — 363 ¢. — ISBN 978-5-406-11529-9. — URL:
https://book.ru/book/949361 — TekcT : 31eKTPOHHBIH.

4. M.U. bammaxos. COopHUK 3a1a4 npouiIbHON HampaBlieHHOCTH: yueOHoe nocodue / M.U. bamma-
KOB. - MockBa: 3gaTenbCckuid HEHTp «AKaaeMus»,
2014.-208c. - ISBN 978-5-4468-1161-8- Tekct: HemocpeaCcTBEHHDINA.

DJIEeKTPOHHBIE pecypcehbl:

1.  DnextponHbIl yueOHUK «MaTtemaTuka B 1mkojue, XXI Bex».

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

HudopmannonHsie, TpEHUPOBOUHBIE U KOHTpOJbHBIC MaTepuanbl. URL: http://fcior.edu.ru .

Enunas komnekiuu L{udpoBsix 06pa3zoBaTenbHBIX PECypCOB.

URL: www.school-collection.edu.ru .

Bukunenus: ceoooanas suimkimoneaus.  URL: http://ru.wikipedia.org.

Bukwureka: ceobomnas oudnanoreka. URL: http://ru.wikisource.org.

DneKTpoHHass OMOIMOTEKA 110 IIKOJIBHOW, BBICIIECH, MPUKIIAIHOM, onuMIuaaHon matematuke. URL:
. [lwww. allmath.ru .

Bonbimas sanmkmonenus Kupmna u Medoans. URL: https://ru.wikipedia.org/wiki/

I'paduxu pynkmuit.. URL: http://graphfunk. narod.ru .

YuebHo-00pa3oBaTesbHas GU3NKO-MaTeMaTHIECKass OnOIMoTeKa.

URL: http://eqwold.ipmnet.ru
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