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1. ITACITOPT ITPOI'PAMMGBI YUEBHOW JJUCILIUATTJIMHBI
MATEMATHKA

1.1. O6;acTh IPUMEHEHUS TTPOTPAMMBbI

[Iporpamma yueOHOM nucuuiuinabl MaTtematuka sBisietcs yactbio [TTICC3
B cooTBeTcTBUH ¢ PI'OC no crnenuansHOoCcTU CITIO 36.02.04 OX0TOBENECHNE U 3BE-
poBozcTBo. Peamuzyercst B coorBerctBUM ¢ PI'OC cpennero obuiero oopazona-
HUSL.

1.2 MecTo AUCHMIUTUHBI B CTPYKTYpe 00pa30BaTENbHOMN MPOTrpaMMbl

JucuunnuHa MaremaTuka BXOJIUT B cpeaHee obOiee oOpa3oBanue. Jlucim-
IUTMHA SBJsIeTCS MpOodUIbHON TUCHUIUTMHON 1o HampasiieHuto 36.02.04 Oxorose-
JeHue u 3BepoBoacTBO. Peanusyercs B cootBeTcTBUM ¢ PI'OC cpeanero obiiero
obpazoBanus. Muaekc nuciumuinHel mo yueoHomy miany — OVYII.03.

1.3. llenu u 3amaun AUCHUILIMHBI — TPEOOBaHUS K pe3yjbTaTaM OCBOCHHS
JTUCLIUILINHBI

[enu n3yyaemont yueOHON AUCITUTIIINHBIL:

B HaIIPaBJICHUH JIAYHOCTHOTO Pa3BUTHUS

— (opMupoBaHue MpeACTaBICHUN 0 MaTeMaTHKE KaK 4acTd OOIeUesoBe-
YECKON KyJIbTYpbI, O 3HAUMMOCTH MAaTEeMATUKH B PA3BUTUU ITUBUIN3AIUNA U COBPE-
MEHHOM OOIIECTBE;

— pa3BUTHE JOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOIO BOOOPaKCHUS,
AJITOPUTMHUYECKOMN KYJIBTYPhl, KPpUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM
JUIs Oyayien mpogecCHoHaIbHON IeITSIBbHOCTH, IS TPOJIOJIKEHNS 00pa30BaHUs
¥ caM000pa30BaHus;

— BOCTHHUTAHUE KA4YEeCTB JMYHOCTH, OOECICYMBAIOIIMX COIHAIBHYIO MO-
OWJIBHOCTB, CITIOCOOHOCTH MPUHUMATH CAMOCTOSTEIIBLHBIC PEIICHHUS;

— ¢opMHupOBaHNE KAYECTB MBINIJICHUS, HEOOXOMUMBIX I afanTallid B
COBPEMEHHOM MH(POPMAITMOHHOM OOITICCTRBE;

— pa3BUTHE MHTEpECca K MAaTEMAaTHIECKOMY TBOPYECTBY M MAaTEMATHUCCKHUX
CIIOCOOHOCTEH;

B METaIpPEMETHOM HAIMpPaBICHUN

— pa3BUTHE MPEJICTABICHUN O MaTeMaTHKe KaK hopMe ONMUCAHUS U METO/JIC
MO3HAHUS JEeHCTBUTEILHOCTH, CO3/IaHUE YCIOBUM JIJIT MaTEMaTHYECKOTO MOJICIIH-
pOBaHUS;

— ¢opmupoBaHUEe O0ITUX CITOCOO0B MHTCILICKTYaIbHOM JIeATCIbHOCTH, Xa-
PaKTEpPHBIX JIJII MATEMATHKU U SBJISIOIMIMXCS OCHOBOM IO3HABATEIILHON KYJIbTYPHI,
3HAYUMOM JUTSI pa3JIMYHBIX c(hep YeIIOBEUSCKOM ACATCIBHOCTH;

B IIPEAMETHOM HAMPaBICHUN

— OBJIQJICHHE MAaTEeMAaTHYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOITUMBIMU B
MTOBCEHEBHOM KU3HM, U U3YYCHHS] CMEKHBIX €CTCCTBEHHOHAYYHBIX JUCIIUILIAH
Y TUCIUTUTAH MPO(GECCHOHAITBHOTO MUK, TSl MPOAOHKEHUS 00pa30BaHus;

3amayaMy JUCHUITINHEI SIBISIOTCS:



— OBIIQJIETh KOHKPETHBIMA MAaTEMAaTUYECKUMH 3HAHUSIMHU, HEOOXOANMBIMH
JUTSL IPUMEHEHUS B IPAKTUYECKON JIEATENbHOCTH, JJIsl U3YYEHUS] CMEKHBIX JTUCIIH-
IUTUH, JIJIS1 IPOJOJKEHUsT 00pa30BaHUs;

— HHTEJUIEKTyaJIbHOE pa3BUTHE OO0y4aromuxcs, (popMUpOBaHUE KadecTB
MBIIUICHUS, XapaKTEPHBIX IJIsI MAaTEMaTHYECKON AESITENbHOCTH U HEOOXOIUMBIX
JUTSl IPOAYKTUBHOM JKU3HU B OOLIECTBE;

— ¢opMupoBaTh NMpECTaBICHUS 00 HAESIX U METOJIaX MaTeMaTHUKH, O Ma-
TeMaTHKe Kak (popMe omurcaHusi 1 METO/Ie TTO3HAHUS JEHCTBUTEILHOCTH;

— (dopmMupoBaTh MPEACTABICHUS O MaTEMaTUKE KaK 4acTH oOIedesioBeye-
CKOW KYJBTYpbI, TOHUMAHUS 3HAYUMOCTH MATEMAaTHUKH JJI OOIIECTBEHHOTO IMPO-
rpecca.

1.4. PekoMeHTyeMO€e KOJMYECTBO YaCOB HA OCBOCHHE MPOrPaMMbl yueOHOM
JUCITATITAHBI:

Bcero 232 yaca, B TOM YHCJIE:

MaKCUMabHOW yueOHOW Harpy3ku oOydaromerocs — 232 yaca, B TOM YHCIIE:
00s13aTeNTbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs — 179 gacos;
CaMOCTOSTEIILHON paboThl 0OyUaromerocs — 33 Jaca.

2. PE3YJIbTATBI OCBOEHMS YUEEHOM JIUCLIUITJIMHBI

TpeboBanus K TMYHOCTHBIM PE3yJIbTaTaM OCBOCHHS yUeOHOW AMCLIUILINHBI,
BKJIFOYAIOLIUM TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOMIMXCA K CaMOpPa3BUTHIO U
JUYHOCTHOMY  CaMOOMpENEICHUI0, C(HOPMUPOBAHHOCTh WX MOTHBAIMH K
OOy4eHUI0O W IIeJICHANPABICHHOW TITO3HABATEIHHOU EATEITLHOCTH, CHCTEMBI
3HAYUMBIX COLMAIBHBIX U MEXJIMYHOCTHBIX OTHOIICHHH, [IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, OTPAKAIOIIMX JIMYHOCTHBIE U TPAXKIAHCKUE MO3ULUU B IEATEIBHOCTH,
AHTUKOPPYILIMOHHOE MUPOBO33PEHHE, IPABOCO3HAHUE, IKOJIOTUYECKYIO KYJIBTYPY,
CIIOCOOHOCTh CTaBUTh LEJIM U CTPOUTH JKU3HEHHBIE IUIAHBI, CIHOCOOHOCTH K
OCO3HAaHUIO POCCUMCKOM Tpa)kIaHCKOM WIEHTHYHOCTH B IOJIUKYJIBTYPHOM
COLILYME;

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS Y4€OHOM U CIUIUINHBI

- c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, @ TAK)K€ Pa3IU4YHbIX (OpPM OOILIECTBEHHOTO CO3HAHHUSA, OCO3HAHUE CBOETO
MECTa B IOJIUKYJIIbTYPHOM MHUPE;

- c(OpPMHUPOBAHHOCTh OCHOB CAMOPA3BUTHUS M CAMOBOCIHMTAHHUS B COOTBET-
CTBUU C 00IL[€YEIOBEUECKUMH [IEHHOCTSAMHU U HJieajaMH TPa)kIaHCKOTO OOIeCTBa;
TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOATENbHOM, TBOPUYECKOM M OTBETCTBEHHOMU
NEATENIbHOCTH;

- HAaBBIKM COTPYJHHUYECTBA CO CBEPCTHHUKAMH, AETbMHU MJIAJIIETO BO3PACTa,
B3pOCIBIMM B 00pa3oBaTeNbHO,  OOILNECTBEHHO  IOJIE3HOW,  Y4yeOHO-
MCCIIEI0BATENBbCKOM, MPOEKTHOM U IPYTUX BUAAX NESITENBHOCTH;



- OCO3HAHHBIN BBIOOP Oymymiei mpodeccuu U BO3MOXKHOCTEH peaan3aiuu
COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB; OTHOIICHHE K TIPO(ECCHOHATLHON JesTeIbHO-
CTH KaK BO3MOXKHOCTH YYacTHsI B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYyIap-
CTBEHHBIX, OOIIICHAIIMOHATIBHBIX MPOOJIEM;

- TOTOBHOCTB M CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM UYHCIIe caMO0Opa3oBa-
HUIO, Ha TIPOTSDKCHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HETPEPHIBHOMY
00pa30BaHUIO KaK yCIIOBHIO YCIICIIHONW MpodeccroHaaIbHON 1 00IeCTBEHHOH Jies-
TEIHHOCTH;

TpeboBanust K MeTampeIMETHBIM pe3yjibTaTaM OCBOCHHS y4eOHOH
JUCIHMIUIMHBL, BKJIIOYAIOIIUM OCBOCHHBIE OOYYAIOIMIMMHCS MEKIIPEIMETHBIC
NOHSTUS U YHUBEpCAJbHbIe yueOHbIe ACUCTBUS (PETYIATUBHBIC, TIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE), CIOCOOHOCTh HX HCIOJIb30BAaHUS B IMO3HABATEIbHOH U
COLMAJIbHOM IPAKTUKE, CAMOCTOSATEIBHOCTh B INIAHUPOBAHUU U OCYILECTBICHUU
y4eOHO! JESATENbHOCTH U OpraHU3allK y4eOHOro COTPYAHUYECTBA C ME€JaroraMmu
U CBEPCTHMKaMH,  CIOCOOHOCTh K  TIOCTPOEHHUIO  HMHJWMBUIYaJbHOU
00pa30BaTeNIbHON TPAaCKTOPUH, BJIaJICHUE HaBbIKaMH Y4eOHO-HCCIIEA0BATEIbCKOM,
IIPOCKTHOU U COLIUAIIBHOU IEATEIIBHOCTH;

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YUYCOHON TUCIIUTIINHBI.

- pa3BUTHE MPEICTABICHUN O MaTeMaTHKE Kak (OpMe OMUCAHUS U METOJE
MO3HAHUS JIEUCTBUTEIHLHOCTH, CO3/IAHKUE YCIOBHUH JIJIT MaTeMaTUYECKOTO MOJIEIIH-
pOBaHUS;

- (opmupoBaHue 00MUX CIOCOOOB MHTEIICKTyAIbHOU NEATEIbHOCTH, Xa-
PaKTEPHBIX JIJIT MATEMATUKH U SIBJISTIONTUXCSI OCHOBOW MO3HABATEILHOW KYJIbTYPHI,
3HAUYMMOM JJI Pa3INIHBIX chep YeTOBEYECKOM NS TEIbHOCTH;

TpeOGoBaHus K IPEeIMETHBIM Pe3yJbTaTaM OCBOCHHSI YU€OHON HUCLIUIUIMHBI,
BKJIFOYAIOIIMM OCBOEHHBIE O0YUYalOIIUMHUCS B XOJ€ U3yYeHHUs y4eOHOTo mpeaMera
yMeHus, cnenuduueckue ais JaHHOW MpeaMeTHON 001acTH, BUABI ACSTEIbHOCTU
0 TMOJYYEeHUI0O HOBOIrO 3HAHUS B paMKax Y4yeOHOro mnpeameTra, €ro
npeoOpa3oBaHUI0 U MPUMEHEHHIO B YUYE€OHBIX, YUEOHO-TIPOEKTHBIX U COIUATbHO-
MPOEKTHBIX CHUTyalUsiX, (POPMUPOBAHHE HAYYHOIO THUMA MBIIUICHUS, BIAJICHUE
HAay4YHOU TEPMHUHOJIOTHEN, KIIFOYEBBIMU ITOHATUAMHU, METOAAMHU U IIPUEMAMMU.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS YUYEOHOM TUCIIUATIITUHBI:

- c(opMUPOBaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YaCcTH MHUPOBOMU
KyJbTYPBl U O MECTE MaTEeMAaTUKU B COBPEMEHHOMW IUBIIIM3AIMH, O CIIOCO0AX OIH-
CaHMsS HA MATEMAaTUUYECKOM SA3BbIKE SIBIICHUN PEAIbBHOTO MUPA;

- ¢c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUYECKUX MOHSITHUSAX KaK O
BOKHEUIIINX MATEMAaTUYECKUX MOJIEINAX, IMO3BOJSIONIMX OIUCHIBATH M M3Yy4aTh
pa3HbIE TPOLECCHI U SIBJICHUS;, IOHUMAaHUE BO3MOKHOCTH aKCMOMAaTHUYECKOTO TO-
CTPOEHHUSI MATEMATUYECKUX TEOPHIL;



- BJIAJICHUE METOAAMU JOKAa3aTEIbCTB U AJITOPUTMOB PELICHUS; YMEHHUE UX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

- BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMU PELICHUS PALMOHAIBHBIX U UppALU-
OHAJIBHBIX, [TOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHHU U He-
PABEHCTB, UX CHCTEM; UCIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM
YHUCIIE I MOMCKA YT PELICHUS U WIIKOCTPAlUU PEIICHHs YPaBHEHMM U Hepa-
BEHCTB;

- c(OopMHUPOBAHHOCTh MPEJCTABICHUNA OO0 OCHOBHBIX MOHATHUAX, UICIX U
METOJaX MaTEMAaTHYECKOIO aHAJIN3A;

- BJIaJICHUE OCHOBHBIMHU IOHATUSAMHU O IUIOCKHUX M IIPOCTPAHCTBEHHBIX I'€O-
METPUYECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX; C(OPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Ha YepTexax, MOJCNAX U B PEaIbHOM MUPE FreOMeTpUuecKue Qury-
pBL; IPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMETPUUECKUX (PUTYyp U GopMys IS pe-
HIEHNS T€OMETPUYECKHUX 3a7a4 U 3a]1a4 C TPAKTHYECKUM COJIEPKAHUEM;

- c(OopMUPOBAHHOCTH MPEACTABICHUN O MPOLECCAX U SABICHUIX, HMEIOLIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM MH-
pe, 00 OCHOBHBIX MOHSTHUSIX 3JEMEHTAPHOW TEOPHUH BEPOSTHOCTEH; YMEHHUI Haxo-
JUTh U OLIEHUBATh BEPOATHOCTU HACTYIUIEHUS! COOBITUI B MPOCTEHIINX MpPAKTHYE-
CKMX CUTYalUSIX U OCHOBHBIE XAPAKTEPUCTUKHU CITYyYalHBIX BEJINYNH;

- BJIQJICHUE HABBIKAMM MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTrpaMM
IIPU PELICHUY 3a/1a4;

3. CTPYKTYPA U COJIEP)KAHME YUEBHOU JUCIUTIINHBI

3.1 O0beM yueOHOM AUCITUTIIIMHBI U BUJIBI y4eOHOU paboThI

Bun yae6HO# paboThI O6bem yacoB
1 cemectp
Jlexmun 95
CamocrosiTenbHas padoTa 00yJaronerocs 11
Bcero 3a 1 cemectp 116
[IpomexyTouHas aTTecTarus 3a4ueT
2 cemecTp
Jlexun 84
CamocrosiTenbHas paboTa 00yJaronerocs 22
Bcero 3a 2 cemectp 116
MaxkcumainbHast yueOHas Harpyska (BCero) 232
OO0s3arenbHast ayquTopHas yaeOHast Harpys3ka (BCero) 232
[TpomMexyTodHast aTTeCTalus IK3aMeH




3.2. TemaTuueckwuii 1jaH U coaep kaHue yueOHON AMCUUIIMHBI MaTemaTuka

HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL pPaboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
1 CEMECTP
Beenenue Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U
IPAKTUYECKOHN AesTenbHOCTH. Llenu u 3agaun n3ydyeHus MaTeMaTUKU B 2 1
YUPEKIACHUSAX CpPEeIHEro MpodhecCuoHaIbHOTO 00pa30BaHMs.
I''TABA 1 UACJIOBBIE ®YHKIMAN 12
Tema 1.1. ToxnecTBeHHbIe TPeoOpa3oBaHus ANTeOPandeCKUX BBIPAKCHHIA. 1
IlosTOpenue 6a3sucHOro JIuHeliHbIe ¥ KBaJIpaTHBIE YPABHEHUS U HEPABEHCTBA. 1 2
Marepuana Kypca IredPE! | By oias kOHTpOTBHAS paboTa 32 KYPC OCHOBHOIH IIKOBI 2
OCHOBHOI1 IIKOJIBI
Tema 1.2. Lenble n parmonanbHble yncina. Parponansueie apodu. MpparmonanbHeie 2
Pa3Butne nonstusa o yucia. MHOXECTBO I1EMCTBUTEIbHBIX YUCEL. 5
qucie Yucnosas npsmast. [Ipubnmkenasie Beraucienus. [[pubmmkeHHoe 3HaUeHHE 2
BEJIMYMHBI M TOTPEUTHOCTH MPUOIIMKESHUH.
Tema 1.3. Omnpenenenne uynciaoBoit pyHkiuu. O0IaCTh ONPEAETICHNUSI © MHOYKECTBO 2
UucnoBsie QyHKITUN 3HaueHuil; rpaguk ¢pyakuu. Crnocobsl 3a1anust GyHKIUH.
CoiicTBa (hyHKIMN: MOHOTOHHOCTb, Y4E€THOCTh, HEUYETHOCTh, OTPAaHUYCHHOCTb, 2 2
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHusi, yObIBaHUSI.
I''TABA 2 TPUTTOHOMETPUA 22
Tema 2.1. UYucnosas oKpyXHOCTb. CUHYC, KOCUHYC, TAHT€HC U KOTAaHI'€HC ITPOU3BOJIBHOTO
Tpuronomerpuyeckue yria. Paguannas mepa yria. UuciaoBas OKpyKHOCTh HA KOOPAMHATHOM 2
byHKIIUN IJIOCKOCTH.
®dopmynsl puBeneHus. [IpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPUICCKUX 2 2
BBIPAKECHUI.
OyHKIMSA Y = sinx, e€ CBOWCTBA U TrpaduK. 2




HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHSITHSI, CAMOCTOSITENIbHAS paboTa 00yJaroIIuXCs 4acoB OCBOEHUS
1 2 3 4
DyHKIUS Y = COSX, €€ CBOMCTBA U TpaduK.
Tema 2.2. ApKCHHYC, apKKOCUHYC, apKTaHTeHC yucia. [IpocTeiinme TpuroHoMeTpuyecKue 2
Tpuronomerpuueckue YpaBHEHUS.
YpaBHECHUA Pemenne TpUroHOMeTpUYECKUX YPAaBHEHUM. 2 2
Mertob! pelieHust ypaBHEHUH. 2
OnHopoaHbIE YpaBHEHUS. 2
Tema 2.3. CHHYC 1 KOCHHYC CYMMBI U Pa3HOCTH ABYX YIJIOB. 2
IIpeobpazoBanne TaHreHc CyMMBI M Pa3HOCTH JIBYX YTJIOB. 2 5
TPUTOHOMETPHHCCKHX CHHYC ¥ KOCHHYC JBOMHOTO yria. ®opMyJibl OJOBUHHOIO yIJIa. 2
BbIpaKCHIU [TpeobpazoBanre CyMMBI B IPOU3BEICHUE U TPOU3BEACHUS B CYMMY. 2
I'TABA 3 TTPOU3BOIHASA ®YHKINU 18
Tema 3.1. ITocnenoBarenpHOCTH. CIIOCOOBI 3aaHUS X CBOMCTBA YUCIIOBBIX 2
IlocienoBaTenbHOCTH MOCJIEJOBATEIHHOCTEH. 5
[Ipupamenne aprymenTa, npupamiearne GyHkuun. beckoHeuHo yObIBaromias 4
reoMeTpHUecKas MPOrpeccus U ee cymma.
Tema 3.2. Omnpenenenue Mporu3BOIHOM, €€ reOMETPUUYECKUIl U (PU3NUECKHI CMBICIL. 2 5
[Tpoussoauas pyHKIMY. [TpaBuiia npoU3BOIHBIX CYMMBI, pa3HOCTH, POU3BEICHHS, YACTHOTO 4
Tema 3.3. YpaBHeHUE KacaTelbHOU K rpaduKy )yHKIUH. 2
[Ipumenenus HccnenoBanue GyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
IPOM3BOTHOM [IpumeHeHne TMPOM3BOJHON K HCCIEAOBAaHUIO (YHKIIMA U TOCTPOCHUIO 9 2
rpadukoB.
[IpuMeps! UCTIOIB30BaHUS IPOU3BOAHON ISl HAXO0XKICHHS HAMITYYIIIETO 2
pelIeHys B MPUKJIaIHbIX 3aa4ax.
['JIABA 4 TTAPAJUIEJIBHOCTD U INEPTIEHAUKYJIAPHOCTD B [TIPOCTPAHCTBE 26
Tema 4.1. Crepeomerpust. OCHOBHBIE IOHSTHSI CTEPEOMETPUN: TOUKA, IIpsiMasi, JIOCKOCTb, 2 2

[TapannensHOCTH B

IIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH.




HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
IIPOCTPAHCTBE [lepecekaromuecs, napajuieIbHble U CKPEIIMBAIOIINECS MPSAMBIE. YTOI MEXIY 2
IPSIMBIMU B IPOCTPAHCTBE.
[TapannensHbIe IpsIMast ¥ TIIOCKOCTh. [I[pU3HaK mapamienbHOCTH NPAMOUN 1 2
IJIOCKOCTH.
[TapannenbHble U nepeceKarolmecs MIOCKOCTH, UX WIUIIOCTPALUs Ha MOJESIX.
PaBeHCTBO  OTpe3KOB  NapauIebHBIX  MPSAMBIX, 3aKIIOYEHHBIX  MEXAY
NapauIeIbHBIMU MIJIOCKOCTSIMHU. 2
[TapamienbHOCTD TMHUH NIEPECEUEHHUS IBYX IUNIOCKOCTEN TPETHEHN IIOCKOCTHIO.
[TapannensHoe mpoekTupoBanue. M300paxeHne npocTpaHCTBEHHbBIX (PUTyp.
Tema 4.2. [leprieHANMKYASIPHOCTH NPSAMBIX. [lepneHIuKyIIpHOCTh NPSIMOM U MJIOCKOCTH, €€ 2
[lepneHIUKyYISIpHOCTD B WJUTFOCTPALIMS HA MOJIETISIX.
MPOCTPAHCTBE IleprieHaUKyIssp ¥ HAaKIOHHAsA K INIOCKOCTH, IIPOCKLHsS HAKIOHHOW Ha
IJIOCKOCTh. Teopema O Tpex MepreHauKyispax. PaccrosHue OT TOYKM 110 2
IIJIOCKOCTH. 2
JIByrpaHHBIN yroJi, TMHEHHBIN yroJl ABYTPAHHOIO yria 2
[lepnenauKynsipHbIE IIOCKOCTH, UX WUTFOCTPALIMS HA MOJENX, IPU3HAKU U 2
CBOIICTBA.
Tema 4.3. JlekapToBBI KOOpAMHATHI B MpocTpaHcTBE. POpMysia pacCTOSTHUSI MEKIY JIBYMsI
Koopaunatsl 1 BEKTOpbI TOYKaMH. YpaBHeHUs chepbl U miockocTu. DopMyna pacCTOSHUSA OT TOUKH J10 2
IJIOCKOCTH. 2
Bexropsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. ClioKeHUE BEKTOPOB U 2
YMHO>KEHHE BEKTOPA HA YUCJIO0. YTOJ MEXAY BEKTOPAMH.
Koopaunatsl BekTopa. 2
CkansgpHoe npousBeieHne BeKTOpoB. KosnmmHeapHble BEKTOPBI. Paznoxkenue 2
BEKTOpA IO IBYM HEKOJJIMHEAPHBIM BEKTOPaM. 2
Kommnnanapuelie BeKTOpBl. Pa3znoxeHue BeKTopa 0 TpeM HEKOMIUIaHAPHBIM
BEKTOpaM 2
I''TABA 5 MHOI'OI'PAHHUKU U TEJIA BPAILIEHW A 25




HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TeM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOCHUS
1 2 3 4
Tema 5.1. Mmuororpanauk. Bepiasl, pebpa, rpaHu MHOTOTrpaHHUKA. BeITykiibie
MHororpaHHUKN MHororpaHHuku. [Ipusma, ee ocHoBanus, 60KOBBIE pedpa, BbICOTa, OOKOBast 2
noBepxHoOCTh. [Ipsimast u HaknoHHas npu3ma. IlpaBunbHas npusMma.
[Mapannenenunen. Ilpsmoyroneubiii mapamnenenunen. Ky6. ITupamupa, ee
OCHOBaHME, OOKOBBIE pebpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyronbHas 1
nupamuga. [IpaBunbHas nupamuaa. Y ceueHHas MUpamMmua. 2
Ceuenus Ky0a, MPU3MBbI, TUPAMH/IBL. 2
[IpencraBiaeHre O MNpaBWIBHBIX MHOTOTpPaHHUKaxX (TeTpa’ap, KyO, OKTa’ip, 1
JOJICKAdAP U UKOCAIIP).
CummeTpu B KyOe, B mapajuiesienuIeie, B Ipu3Me 1 MUpaMue. 1
OO0BbeMBbl MHOTOTPaHHUKOB.
Tema 5.2. [IpssmMoil KpyroBoM WUUIMHIAP M €ro 3JieMeHThl. OCEBbIE CEYEHUS U CEUYEHUS 5
Tena Bpaenus napajielibHble OCHOBAHUIO LIMIIMHPA.
dopmyna 711 HaXO0XKISHUS TIJIOIIA I OOKOBOM MOBEPXHOCTH IMJIMHIPA 2
[IpsAmoii KpyroBOil KOHYC, €ro 3JeMeHThl. OCEBbIE CEUCHHS U CEUEHUS
napajenbHble oOcHOBaHUI0. DopMyna ISt HaX0XKICHHS 101 OOKOBOM 2
MIOBEPXHOCTHU KOHYCA.
[Iap u cepa, kacaTenpHast MIOCKOCTH K cdepe. [Inomans moBepxHocTH chepsbl 2
OOBeMBI TET BpaIllCHUS 2
CamocTosTenbHas paboTa o0ydyaroumxcs 11
CamocrostensHas pabora mo riase 1 Uucnosslie GyHKIHMM:
- CO3/1aHUe MPOeKTa 1Mo TeMe «YucnoBbie QYHKINNUY UITH
- BBITIOJTHEHUE PadoT:
1. Co3nanue npe3eHTanuu 1no reMe «YucioBbie GyHKIUN 2 3
2. Jloxman mo Teme «HucmoBbie GyHKITUN
3. CocraBnenue coopHuka popmyi 1o reme «HucioBsie GyHKIAN
JloMalHssl KOHTposIbHAs pabora 1no TeMe «YucnoBble GyHKIHUN
CamocrostenbHas padora 1o riase 2 TpuroHomeTpus 2 3
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HaumeHnoBaHnue pa3nenon Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE

U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

1 2

4

- CO3/]aHKe MPOEKTa Mo TeMe « [ pUrOHOMETPHS» UITU
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTaiuu mno tTeMe « puroHoMeTpus»

1. Hoxian mo teme «YucnoBbie PyHKIHI)
2. CocraBieHHe KPOCCBOPAA WM TeCTa MO TeMe « I pUroHOMETpHsD»)
3. Cocrasnenue coopHuka ¢popmyi rno reme «TpuroHoMeTpus»

JlomaniHsisi KOHTpoJIbHAs padoTa 1o TeMe « [ pUroHoMeTpus»

CamocrosrenbHas pabdora no riase 3 [IpouszBoanas GyHKIUN
- co3anue npoekra 1mo teme «IIpon3BomHas GyHKIUNY) WIN

- BBITIOJTHEHUE PadoT:

Coznanne npeseHTaruu no teme «IIponsBogHas GyHKIHI»

1. Hoxuman no teme «IIponsBomHas GyHKITUN
2. CocraBneHue KpoccBopaa wiu tecta no teme «lIponsoanas GyHKIum»
3. CocraBnenue coopHuka ¢popmyi o treme «IIpousBonHas GyHKIUN»

Jlomanrnsist KoHTpoJsibHas padoTa 1o teme «lIponsBoanast GyHKIUMI»

CamocrositenpHas padora 1o riase 4 [lapamienbHOCTh U IEPIEHIUKYISIPHOCTD B TPOCTPAHCTBE
- co371aHme MPoeKTa 1o TeMe «llapannenbHOCTh ¥ MePIEeHANKYIIPHOCTh B IPOCTPAHCTBE)» UITU

- BBITIOJTHEHUE Pa0oT:

Cosznanue npeseHTtanuu no teme «llapamiensHoCTh U NEPIeHIUKYISIPHOCTD B TPOCTPAHCTBE»

1. Hoxnan no teme «IlapanienbHOCTh U EPIEHIUKYIISIPHOCTD B IPOCTPAHCTBEY

2. CocraBneHHe KpocCcBOpAa WK TecTa 1o TeMme «llapamienbHOCTh U IepIeHIUKYASIPHOCTD B
IIPOCTPAHCTBE»

3. Cocrasnenue coopHuka ¢popmyi o teme «llapannenbHoCTh U NEPIEHAUKYISIPHOCT B IPOCTPAHCTBE»

JlomannHsist KoHTposibHasA paboTa 1o Teme «llapamienbHOCTh U NePIeHIUKYISIPHOCTh B TPOCTPAHCTBE»

CamocrosrenbHas padora 1o riase S MHOrOrpaHHHUKH U TeJla BpaIlleHUs
- CO3[JaHUE MPOCKTA MO TeMe « MHOTOrPaHHUKH U TeJIa BPAIICHUS HITH

- BBITIOJTHEHUE PadoT:

Co3nanue npe3eHTaIuu mo TeMe « MHOTOTpaHHUKH U Teja BPAIICHHSI»

1. Joknan no reme « MHOTOTpaHHUKY U TEJa BPALCHUS»
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TeM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOCHUS
1 2 3 4
2. CocraBieHne KpOCCBOp/a WK TecTa Mo TeMe «MHOTrorpaHHUKHY U Tella BpallleHus»
3. Cocrasnenue coopauka ¢popmyi rno teme «llapannenbHoCTh U NEPIEHAUKYISIPHOCT B IPOCTPAHCTBE»
JlomaniHsist KOHTpoJibHAs paboTa 1o TeMe «MHOTrOrpaHHUKH U Tella BpallleHus»
2 CEMECTP
I'JTABA 6. TIEPBOOBPA3HAS U UHTETPAJL 14
Tema 6.1. [TepBooOpasnas pynkuuu. OCHOBHOE CBOWCTBO MEPBOOOPA3HOMA 2
IlepooOpasHast u [TpaBuiia BEIYMCIIEHUSI IEPBOOOPA3HBIX. 2
HHTCTpaT [ToHATHE HEONPEIENEHHOTO HHTErPaa. 2
®opmyna Hetorona—IJleitoauma. 2 2
[Tpumeps! mpUMEHEHUs! HHTErpalia B (PU3UKE U TEOMETPHH. 2
Bropas npousBoHas u ee (pU3NYECKHIA CMBICIL. 2
[IpakTuueckoe 3anarue Ne 16 Boruncienue MHTErpaaos 2
I''TIABA 7. CTEIIEHHAS, I[IOKA3ATEJIbHASA U JIOTAPUOMUYECKUME ©YHKIIUU 30
Tema 7.1. Kopens crenenu n> 1 u ero cBoiicTaa. 2
CrerneHu U KOpHH. CreneHb C pallMOHAIBHBIM MTOKa3aTesieM U €€ cBoMcTBa. [loHsATHE O cTeneHu ¢
Crenennas pyHKuus JIEUCTBUTEIBHBIM II0KA3aTEIIEM. 2 2
VrpolieHnne BbIpaXeHUM, COAEPKAINX CTENEHb 2
Pemenne nppanioHanbHBIX YpaBHEHUN 2
Tema 7.2. [ToxazarenbHast pyHkuus (3KcroHenta). CBoiicTBa u rpaduxk. 2
lokasarenbHast GyHKUMS. | PenreHne MOKa3aTeqbHBIX yPABHEHHIA. 2 2
[TokasarenpHbIC HEPABEHCTBA. 2
Tema 7.3. Jlorapudm uucna. OCHOBHOE JIOTapu(hMUIECKOE TOKIECTBO. 2
Jlorapudpmunteckas Csoiictsa. Jlorapudm npousBeneHus, 4aCTHOTO, CTEIICHH. 2
byuxums, JleCSTUYHBIN U HATYPAIBbHBIN JIOrapu(pMBbI, YUCIIO €. 2 2
[Tpaktrueckoe 3anstue Ne 23 [IpeobpazoBaHne BEIPAKECHHH, COAEPIKALTUX 2

J0rapruQMbI
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TeM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOCHUS
1 2 3 4
Jlorapudmuueckas pyHKUUSA, €€ CBONCTBA U rpadUK. 2
Jlorapudmuueckre ypaBHEHUS. 2
Jlorapugmuueckue HepaBeHCTBA. 2
[IpakTuueckoe 3ausaTre Ne 24 Pemienue gorapupMUUECKUX ypaBHEHUN U
HEPABEHCTB. 2
I'JIABA 8 KOMBMHATOPHKA,CTATUCTUKA U TEOPHS BEPOSITHOCTEM 18
Tema 8.1. Craructudeckas 00paboTka gaHHbIX. [IpencraBnenne qaHHbIX (TaOJIHIIBI, 2
DIIEMEHThI quarpammbl, rpadukn). 'uctorpaMmel. 5
MaTeMaTHIeCKON YucnoBble XapaKTEPUCTUKH PSAIOB JaHHBIX. )
CTaTUCTHKH
Tema 8.2. DNeMEHTapHBIE U CII0KHbBIE COOBITHUS. 2
OneMeHTBI TeOpUH BepoaTHOCTh CyMMBI HECOBMECTHBIX COOBITHI. 2 2
BEPOATHOCTEH BeposATHOCTL MPOTHBOIIOIOKHOTO COOBITHS. 2
Tema 8.3. [ToouepenHbIii 1 OAHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
DNeMEeHTbI MHO>KECTBA. 2 2
KOMOWHATOPUKH
I'JIABA 9. YPABHEHN S 1 HEPABEHCTBA.CUTCEMbI YPABHEHMI 1 HEPABEHCTB. 12
Tema 9.1. PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. 2
YpaBHeHUS 1 OCHOBHBIE IPHUEMBI PELICHUSI CUCTEM YpaBHEHUI: MOJCTaHOBKA, alredpanyeckoe 2
HepaBeHCTBa. CHCTEMBI CJI0’KEHUE, BBEJECHNUE HOBBIX IIEPEMEHHBIX.
YPaBHEHHH ¥ HEPABEHCTB. | Peienne MPOCTEHMIINX CHCTEM YPABHEHMIl ¢ ABYMs HEM3BECTHBIMU. PelneHue 2
CHCTEM HEPaBEHCTB C OJHOH IepeMEeHHOM. 5
Hcnonb3oBaHne CBOWCTB W T'paguKOB (PYHKIIUH TMPU PEHICHUH ypPaBHCHHH H 2
HEPABEHCTB.
Metox unTepBanoB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA 2
pelIeHn ypaBHEHHI U HEPABEHCTB C IBYMS EPEMEHHBIMH U UX CHCTEM.
[IpuMeHeHne MaTeMaTUYeCKUX METOJIOB JJIsl PEIICHUs COJIepKaTelNbHBIX 3a/1ad 2
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HaumenoBanue pasnenon
U TEM

Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE
3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

1

2

4

U3 pa3NUYHbIX O0ylacTell HAyKW M MpakTUkH. VIHTepmperanus pe3ynbraTta, y4der
pEaTbHBIX OrPAaHUYEHUN.

PanmonaneHble, nppalMoHaIbHbIE YPAaBHEHUS U CUCTEMbI. MeTO/bl pelieHus

[IpakTuueckoe 3anarue Ne 27 Pemenue pa3nu4HbIX BUIOB YpaBHEHUI

T'JIABA 10. DJIEMEHTEI TEOPMM MHOXECTB U MATEMATHUYECKOM JIOT KU

Tema 10.1.

DnEeMEHTBI TEOPUU
MHOKECTB 1
MaTeMaTUYCeCKOM JTOTUKH

Bunbr MmHOKeCTB. CriocoObI 3a1aHuss MHOXKECTB. Omepariuy HajJl MHOKECTBaMH.

HcTuHHBIC 1 JTI0KHBIE BEICKA3bIBAHUS. Onepaupm Haa BbICKa3bIBAHUAMMU. CBs3b
BBICKAa3bIBaHUsI C MHOXKECTBOM.

N (NN IN

3aKoHBI JIOTHKH. PellleHne JIOrHYecKUX 3aaa4 C HCIIOJIb30BAHUCM KPYI'OB
Ditniepa. YM03aKIt0ueHUs

CamocrosTenbHas paboTa 00y4aronmxcs

22

CamocrositensHas pabora o riase 6 [lepBooOpa3Has u HHTErpa
- co3ganue npoekTa mno reme «llepBooOpasHast M MHTETpay WK

- BBITIOJTHEHUE PadoT:

Co3nanue npesentanuu no reme «llepBooOpaszHas U MHTETrpam»
1. Jloxmazn o teme «IlepBooOpa3Hasi 1 MHTETpa»
2. CocraBneHue KpoccBopa wiu Tecta mo teMe «llepBooOpasHas 1 HHTErpam»
3. CocraBnenue coopuuka ¢popmyin mo treme «llepBooOpa3Has U UHTETpaI»
JlomaiHsist KOHTpoJIbHAs pabora no Teme «IlepBooOpasHast 1 MHTErpa»

CamocrosrenbHas padora 1o rinase 7 CTeneHHas, okas3arenbHas U Jorapupmudeckas GyHKIUN
- co3aHue MpoekTa no TeMe «CTeneHHas, mokasarenbHas 1 Jjorapupmudeckast QyHKIHN» WIN

- BBITIOJTHEHUE PadoT:

Coznanue npeseHrtanuu no teme «CreneHHas, nokasaTeibHas U Jorapupmudeckas QyHKIHI»
1. Hoxuman no teme «CreneHHas, mokasaTelbHas U JJorapudMudeckas QyHKITHI»
2. CocraBieHue KpoccBopa uiu Tecta o teMe «CTerneHHas, mokaszareinbHasl U jJorapudmuueckas

GyHKITII»

3. CocraBnenue coopuuka ¢popmy o reMe «CTerneHHas, mokasareabHas U JorapupmMudeckas

b yHKITII»

JlomannHsst KoHTpoJsibHasA paboTa 1o teme «CTeneHHasl, mokasareiabHas 1 Jjorapudmuueckas QyHKIUN»
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HaumenoBanue pasnenon
U TEM

Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE
3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

1

2

4

CamocrositenbHas padbora o riaase 8 KomOmHaTOprKa, CTATUCTHKA U TEOPHUS BEPOSTHOCTEH
- co37aHue npoekTa mno reme «KomOuHaTOpUKa, CTATHCTHKA U TEOPHUSI BEPOSATHOCTEI) HITH

- BBITIOJTHEHUE PadoT:

Cosznanue npeseHranuu no teme «KomMOnHaTOpHKa, CTAaTUCTHKA U TEOPUs. BEPOATHOCTEH»
1. Jloxman o teme «KoMOuHaTOprKa, CTATUCTHUKA U TEOPUS BEPOSITHOCTEH»
2. CocraBneHue KpoccBOpa Wi Tecta mo TeMe «KoMOnHaTOpUKa, CTATUCTUKA U TEOPHS BEPOSTHOCTEI»
3. CocraBnenue coopuuka ¢hopmyi o reMe «KoMOMHATOpHKA, CTATUCTHUKA U TEOPHsI BEPOATHOCTEH»
JlomanmHsist KOHTposIbHAs paboTa 1o Teme «KomOWHAaTOpHKa, CTATUCTUKA U TEOPHUS BEPOSITHOCTEI»

CamocrositenpHas padboTa 1o riaBe 9 YpaBHeHUs1 U HepaBeHCTBA. CHUCTEMBbI YpaBHEHUN U HEPABEHCTB.
- CO3JJaHME NTPOEKTA 110 TeME «Y paBHEHUS U HEpaBeHCTBA. CUCTEMBI yPaBHEHUN U HEPABEHCTBY» WU

- BBITIOJTHEHUE Pa0oT:

Co3znanue npe3eHTauu o TeMe «YpaBHEHUs U HepaBeHCTBa. CUCTEMbl YPaBHEHUM U HEPABEHCTB»
1. Jlokman mo TeMe «YpaBHEHUs U HepaBeHCTBA. CHUCTEMBI YpaBHEHUM U HEPABEHCTB»
2. CocraBineHHe KpOCCBOP/AA WM TeCTa MO TeMe «Y paBHEHUS U HepaBeHCTBAa. CUCTEMBbI YpaBHEHUH U

HECPAaBCHCTB»

3. CocraBnenue coopHuka Gopmyi 1o TeMe «YpaBHEHHs U HepaBeHCTBAa. CUCTEMBI YpaBHEHHUH U

HCPaBCHCTB»

JlomainHsis KOHTpOJIbHAs paboTa 1o TeMe «YpaBHEHUs 1 HepaBeHCTBAa. CUCTEMbl YpaBHEHUI U HEPaBEHCTB»

CamocrosrtenbHas padora 1o riaase 10 DneMeHTsl TeOpur MHOXKECTB M MaTEMAaTUYECKOM JIOTHUKU.
- CO3/1aHu€ NPOEKTA 110 TeMe «Y paBHEHUs U HepaBeHCTBA. CUCTEMbI YpaBHEHUI U HEPABEHCTBY WU

- BBITIOJTHEHUE PadoT:

Co3nanue npe3eHTanuu o TeMe « JIEMEHThI TEOPUU MHOXKECTB U MAaTEMAaTUYECKOM JIOTUKH»
4. Joxnan 1no teme «JIeMEHThl TEOPHUU MHOKECTB U MATEMATHUECKOMN JIOTHUKU»
5. CocrapneHue KpoccBOp/ia WK TECTa M0 TeMe «DJIEMEHThl TEOPUH MHOKECTB U MaTeMaTHYEeCKOM

JIOTUKH>»

6. CocraBnenue cOopHuka GopmyI o reMe «INEeMEeHThl TEOPUHU MHOKECTB U MAaTEeMAaTUYECKOM JTIOTUKU»
JlomanmHsist KOHTpOJIbHAs paboTa 1Mo TemMe « DIEMEHTHI TEOPHH MHOYKECTB U MATEMATUUYECKOM JTIOTUKH»

Hroro

232
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3.3. XapakTepucTuka OCHOBHBIX BHJIOB NIEATEILHOCTH OOYYalOUIUXCS Ha YPOBHE yYEOHBIX JEUCTBUU (IO paszienam
COJIepKaHus yueOHOU AUCIMILTUHBI MaTeMaTHKa)

HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOU JIEATEIHHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
I'TABA 1. UACJIOBBIE Crpoutp rpaduk uyucioBoil ¢GyHKIUH, ToukuHa | Braners CTaHJIapTHBIMU | BbIpaxatb CBOU
OVYHKINN KOOPJHMHATHOM IIJIOCKOCTH [IpUEMaMHU IIOCTPOEHHU | MBICIM B YCTHOHM U

BpruncisitTe A€KapTOBBI  KOOPAMHATBL  TOYEK
YUCJIOBOM  OKPYKHOCTH. Bianers NOHATUAMHA
CHHYyCa, KOCHUHYCA, TaHI€HCAa M KOTaHIEHCa,

HAXOJUTh UX 3HAYCHUS
Haxonute 3HaueHHe (QyHKLIUH, COOTBETCTBYIOLIEE

rpaMKOB YUCIOBBIX ()YHKITHA.

Ocy1ecTBIATH MTOUCK
WH()OPMAIMKA IS BBITIOJTHCHUS
y4eOHBIX 3aJJaHUH C

MMUCbMEHHOU pEUH.
Cnymarts U BcTynarh B
IMaJIoT, y4acTBOBaTh B
KOJUJIEKTUBHOM
o0CyXIeHIHU TTPOOIEM.

apryMeHTy U  apryMeHT, COOTBETCTBYIOIIMI | HCIIOJIb30BAaHUEM yueOHOI
3HaUeHUI0 (PYHKIIUU JIUTEPaTyphl
Onpenenars cBoiicTBa (QyHKIMU TO Tpaduky, u
CBOICTBa (DYHKIMIA, 3aJAHHBIX AHATUTHYECKH
I''IABA 2 N3006pakaTh 4UCIOBYIO OKPY>KHOCTh, TOUKH M IyTH | AJIEKBaTHO ucnonb3oBath | CocoOHOCTE  BeCTH
TPUT'OHOMETPUA Ha YHUCJIOBOM OKPYXXHOCTH, HaXOIUTb YHUCJO, | pEYEBBIE CPEIACTBA U PELUEHUs | AMAJIOr C  JAPYTUMU
COOTBETCTBYIOILIEE TOUKE U TOUKY, | Pa3JINYHBIX KOMMYHMKATUBHBIX | JIOJbMH, JOCTUIaTh B
COOTBETCTBYIOILYIO YHCITY 3a1a4; BIAJACHUE YCTHOH U | HEM
BbluncnaTe  €KapTOBBl  KOOpPAMHATBI  TOYEK | MUCBMEHHOM pedbl0; CTPOUTh | B3AUMOIIOHMMAaHMUS,
YHUCIOBOM  OKPYXXHOCTH. Bnajgerb MNOHATUSAMH | MOHOJOTMUYECKOE  KOHTEKCTHOE | HaXOAUTh OO0IIue LEIH
CHHyCa, KOCHMHYCa, TaHI€HCAa M KOTAHI€HCAa, | BBICKA3bIBAHHUE. U COTpYIHHUYATh JUIS
HaXOJIUTh MX 3HadeHus llepeBoauTh U3 rpagycHON | AJEKBaTHO, TOYHO U | UX JOCTHKECHHUS.

MEpBHI yIJia B paIiaHHYI0 Mepy U Ha000POT.

3anuceiBaTh ~ OCHOBHBIE  TPUTOHOMETPUYECKHUE
TOXKJECTBA W TMPUMEHSATh WX TPH BBIUKCICHHUIX
CHUHYyCa, KOCHHYCa, TaHT€HCAa U KOTAHTE€HCa 4uclia

(yrna).
dopmynupoBaTh NpaBUio paboThl ¢ (hopMyaamu
NpUBEICHNUS, BBINOJIHATH npeoOpa3oBaHus

MOCJIEZIOBAaTEIbHO OTOOpakaTh B
peun (ommcaHue, OOBICHECHHE)
coJiep>KaHue COBEpIIAEMbIX
NENCTBUM, KaK B opMe TPOMKOH
COIMAJIM3UPOBAHHON PEYM; TaK U
B popMe BHYTpPEHHEH peyH, KaK B
YCTHOW, TaKk WM B IHUCbMEHHOU

Co3narenbHOE
OTHOIIICHUE K
HEMpPEPHIBHOMY
00pa3oBaHHIO KaK
YCJIOBUIO  YCIICIIHOM
npodeccCHOHATLHON |
00IIIECTBEHHON
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4

BBIPAXKECHU. peun. NS TEIbHOCTH
@opMynMpoBaTh  ONPEACIIEHHS] M CBOMCTBA | YMETh aHaJIM3UPOBATh,
TPUTOHOMETPUUECKUX (GYHKIUH, aHATU3UPOBaTh, | KPUTHUCCKH OLICHUBATh u
YUTATh U CTPOUTH TPadUKU. HUHTEPIPETUPOBATH
Haxoauts nepuos GpyHKIum. uH(pOpMaILIHUIO.
BeimonasaTe mpeoOpazoBanus rpadukos. Pemats | CTpoutsb JIOTUYECKOE
MIPOCTEUIINE YPAaBHEHUS C MOMOIIBI OKPYKHOCTH | PacCyKICHHUE, BKJIIOYAIOLIEE
U TaOIUITBI 3HAYCHUIA. YCTaHOBJIEHHE
Brnagers craHgapTHBIMM — NpPUEMAMM  PELLIEHUS | IPUYMHHOCIEACTBEHHBIX CBA3CH.
TPUTOHOMETPUUYECKUX YPABHEHUI. Nmets MIPEACTABICHUE 0
3anuceiBaTh  (POPMYIBI, HCIONB30BaTh WX JUId | BOBHUKHOBCHHUH, PasBUTHH U
BBIYMCIIEHUH U IPeoOpa3oBaHUil BHIPAKEHHH. IIPUMEHECHUN TPUTOHOMETPUH.
Beimonuate  mpocreiiime  mpeoOpasoBanus  u | [IpOBOANTH MPHUKUIKY M OLCHKY
BBIYMCIICHUS] TPUTOHOMETPUYECKUX BBIPAKEHUM. pE3yIbTaTOB BBIYMCIIEHUH,

aHAIN3UPOBATH MPUYHHBI

JOMYIIEHHBIX OMTHOOK.

I''TABA 3 ITPOU3BOIHAS | ®opmynupoBarthb IIOHSATHE npenena | AHaIM3UpoBaTh U OCMBICIMBATh | BHOCUTH
OYHKIMN MOCIEA0BaTEIILHOCTH, MOHSATHE  NPOU3BOJHOM | TEKCT  3a7auyd, Ha  OCHOBE | HECOOXOAUMBIC

byHKINN. KOMOWHUPOBAHHUS paHee | KOpPEKTUBEI B
HaxomuTe mpou3BOAHBIE MPOCTEHIIMX (QYHKIHHA, | HU3YICHHBIX aJIrOPUTMOB U | ICUCTBUE TIOCIE €ro
UCITIOJIb3Ysl AJITOPUTM. CIIocOOOB  JelicTBUSL  peIIaTh | 3aBEPIICHUS Ha OCHOBE
[TpumensTe mnpaBuna audQepeHIupoBaHrs MPHU | HETUIIOBBIE 3a1a4H. €ro M yuera Xapakrepa
HaXO0XIEHUU TPOU3BOJHON (QYHKIIUU OOBSCHATD U3YYEHHBIE | CACNAaHHBIX OIMUOOK
DopMyIHPOBATH MOHITHE ITOJIOKEHUS Ha CaMOCTOSITEJIBHO
TEOMETPUYECKOT0 W (PU3UYECKOr0  CMBICTA | MOA00paHHbIX KOHKPETHBIX
npou3BOAHON (yHKIMU. MCronbh30BaTh alropuTM | MPUMEpax.
COCTaBIICHUS YpaBHEHHS KacaTelbHOU K Tpaduky | OCymecTBiATh MTOUCK

GyHKIHIH.
Hcnonp3oBaTh  MOHATHE  CBA3M  BO3PACTaHUS,

yObIBaHUSl (PYHKIIMA M TPOU3BOTHON (PYHKITHH.
OOBSCHATH M3y4EHHBIC TIOJIOKCHHS Ha

uHpOpMAIMK JUTSL  BBITIOJTHEHUS
y4eOHBIX 3aJJaHHI C
UCIIOJIb30BaHUEM
JUTEPATYPHI

yaeOHO
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[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4

CaMOCTOSITENIFHO ~ TOJOOPaHHBIX  KOHKPETHBIX

npumepax.

@opMynuUpOBaTh MOHATHE JKCTpeMyMma (YHKIIHH.

OcymecTBiaTh  HcciaefoBaHue  (QYHKIUH — HA

MOHOTOHHOCTb Y 3KCTPEMYMBI.

[IpuMeHsTh  TPOU3BOJAHYIO K  HMCCIEIOBAHUIO

dbyakuun. Ctpoutsh rpaduk (QyHKIIUU C TTOMOIIBIO

MIPOU3BOAHOM.

Haxomute ckopocTh mpomecca 1o  Qopmyie,

UCTIONB3Ys (PU3NUECKUNA CMBICI TIPOU3BOIHOM.

CdopmuposaTh MOHSITHE HauOOJIBIIIETO,

HaMMEHBIIETO 3HaYeHue (PYHKIIMH Ha TIPOMEKYTKE.

Haxomute HauOombliee, HaUMEHbIIEe 3HAYCHUE

GYHKIIMH Ha OTPE3KeE.
I'JIABA 4 @opmynupoBaTh U JOKa3bplBaTb TEOpeMbl U | MonennpoBark reoMeTpHdYecKre | AJEKBaTHO
ITAPPAJIAEJIBHOCTDB 1 CBOICTBa, (HOPMYITHPOBATH OMIPEICICHHMSI. OOBEKTHI  HCIIOJIb3Ys TOTOBBIC | MCITOJIE30BAThH peub
[EPITEHAMWKYJISAPHOCT | IIpuMeHATh U3y4EHHBIE TEOPEMBI U CBOMCTBA IIPU | KOMIILIOTEPHBIE IIPOIPAMMBbI JUIsl TUIAHWPOBAaHUSA W
b B ITPOCTPAHCTBE. peLIeHUH 3a/1a4. Ocy1ecTBiATH IIOUCK | peryJISAIII CBOEH
BEKTOPLI B PacnosnaBath M u300pakaTh Ha PHCYHKaxX yroj | HEOOXOOUMON HMH(pOpPMAIMK Ui | AE€ATEILHOCTH,
ITPOCTPAHCTBE. MEKIy TIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIC YIUIbI. | BBIIOJIHEHUS YU€OHBIX 3aJaHUH. | MCIIOJIL30BaTh peub

N300paxaTb NPOCTPAaHCTBEHHBIE (GUTYpHl W WX | AHAIM3MPOBAaTh U OCMBICIMBATL | JUIsl PETYIISIHN CBOECTO

IPOEKIIMU Ha TIOCKOCTb. TEKCT 3a/1auu, | qeHCTBHUA.

Haxomuth B OKpyXarolieM MUpe MapauieibHbie U | epeOopMyIupoBaTh  YCIOBHUE, | CTABUTH BOIIPOCHI;

NEepPHEHIUKYISIPHBIE TUIOCKOCTH U MPSMBbIE. MOJIEIUPOBATh yCIIOBUE U | obpaiarscs 3a

BeimonHsTh JIEUCTBUS c BEKTOpaMHU B | CTPOUTH JIOTHYECKYIO I[ETIOUKY. IIOMOIIBIO;

IIPOCTPAHCTBE, UCIOJIb3YsI OCHOBHBIE ITpaBUIIA. Ymeth dbopMynupoBaTh U | GOpMyYJIHPOBATH CBOU

yIep>KUBaTh Y4eOHYIO 3a71auy; 3aTpyTHEHUS;
Hcnonp30BaTh METOA KOOPAMHAT TIPH PEHICHUH | IPe0oOpa3oBbIBATH MIPAKTUYECKYIO | Ipeiarath MOMOIIb H
3a]a4 Ha BBIUMCIICHUS U JJOKA3aTeNIbCTRA. 3a7ady B IIO3HABATENIbHYIO; | COTPYAHUYECTBO;

Haxomute B TekcTe Tpedyemyr uHGOPMAIIHIO;

CTaBUTh HOBbIE y4yeOHbIE 3ajauu
B COTPYJITHUYECTBE C YUUTEIEM.

MPOSIBJISITh AKTUBHOCTh
BO B3aUMOJIEICTBUU
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1 2 3 4
ONpENIENATh TEMY U TIIaBHYIO MBICIIb TEKCTA. [IpumensaTh YCTaHOBJICHHBIE | JIJIsi pelieHus
Pemars 3a1aun Ha OCHOBE M3YYEHHOI'O MaTepuana. | IpaBHja B IJIJAHUPOBAHUM | KOMMYHHUKATHBHBIX
crioco0a perieHus; 3amaq
Bri6upats NEUCTBUS B | cylIaTh U BCTYIATh B

COOTBETCTBUHM C IIOCTaBIIEHHOI
3aJa4el W YCIOBUSMU €€

peanuzaiuy;
OTIpEeEIIATH MOCIIEA0BATEILHOCTD
MPOMEKYTOUHBIX uenen u

COOTBETCTBYIOIIUX UM JCHCTBUUI
C YYETOM KOHEYHOT'O pe3yiibTaTa;
COCTaBJIATh IIaH Hu
IMOCJIEIOBAaTEILHOCTh JICHCTBUIA;
NpEeABUICTh YPOBEHb YCBOCHUS

3HaHUH, ero BPEMEHHBIX
XapaKTEPUCTHK; MIPEABUIETD
BO3MOKHOCTHU MIOJIy4CHUS
KOHKPETHOTO

pe3yiibTara npu pCuICHUA 3aJa4n

OCYILIECTBISITh ~ WUTOTOBBIM U
MOIIArOBbIN KOHTPOJIb o
pe3ynbTary; OCYIIECTBIIATh
KOHCTaTHUPYIOLINNA u

MPOTHO3UPYIOIIUN KOHTPOJIb MO

pesyiapTaTy W 1O  CIOCO0y
JIEUCTBUSL.

Ocy1ecTBIATH
KOHCTaTUPYIOLIUNA u

IIPOTHO3UPYIOLUN KOHTPOJb II0
pesyiapTaTy W 1O  CHoco0y
JECHUCTBUS.

ZMaJIoT, y4acTBOBATh B
KOJUIEKTUBHOM
00CYXJIeHUH MPOoOIIEM.
YuuteiBaTh  pa3HbIe
MHEHUSI U CTPEMUTbHCH
K KOOpJMHAIINH
Pa3IMYHBIX MO3UIMH B
COTPYJHUYECTBE.
[Tonnmats
nHpopmMaruto,
MIPE/ICTAaBICHHYIO B
TEKCTOBOM dhopwme;
OTIENSTh HOBOE
3HaHHUE OT U3BECTHOTO;
CTaBUTh BOIPOCH K
TEKCTy W HCKaTh
OTBETHI Ha HUX.
OpueHTupoBarth B
CHCTEME 3HAHWI;
BHITIONHATh  aHAJH3,
MIPOU3BOJIUTH CUHTE3.
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1 2 3 4
I''IABAS. Pacnio3naBarh Ha yeprexax, pUCyHKax ¥ mouensax | Mcnonb3oBate  KOMIBIOTEpHOE | Belpaxkars CBOHU
MHOI'OI'PAHHUKHU U MPOCTPAHCTBEHHBIE  T'eOMETpHUYeCKHe  (QUTYPBI, | MOJCITHPOBAHKE MBICIM B YCTHOH H
TEJIA BPAIIIEHU A KoH(urypamuu uryp. U DKCIEPUMEHT MJiS HW3Yy4YeHUs | IMCbMEHHOMU peuu.
[IpuBOaUTH MpUMEpHl AHAJIIOTOB T€OMETPUUYECKUX | CBOMCTB reomerpuueckux | Ciaymars U BCTynarh B
GuUryp B OKpy>Karomem MHpe. 00BEKTOB. IUaJIoT, y4acTBOBATh B
N3006paxkaTh NPOCTPAHCTBEHHbIE T'€OMETPHUECKUE | AHAIM3UPOBATh W OCMBICIHMBATH | KOJJIEKTUBHOM
burypsl 1 uX KOHQUTYpallMH C HUCIOJIb30BAaHUEM | TEKCT 3ajaun, | 00CYKIEHUU MPoOIEM.
YEPTEKHBIX HTHCTPYMEHTOB. nepe@opMyIMpoBaTh  yCJIOBHE, | YUUTBIBATE  pa3HbBIE
@opMynupoBaTh  ONpPENEICHME  NPU3MBI U | U3BJIEKATh HEOOXOAMMYIO | MHEHHSI U CTPEMUTHCSA
NUPAMHUIbBI, HX DJIEMEHTOB M BHUAOB Ha | HHGOpMAIUIO, MOJIETTUPOBATh | K KOOpJAVHALINH
KOHCTPYKTUBHOI OCHOBE. yCIIOBUE C TIOMOHIIbIO CXEM, | pa3JIMYHbIX MO3ULIMNA B
Hccnenosath U OMUCHIBATh CBOMCTBa PUCYHKOB, CTPOMTH JIOTUYECKYIO | COTPYAHHYECTBE.
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUryp, LIETIOYKY paccyxnenwuii, | JloroBapuBarbcs u
UCIIOJIB3YS 9KCIIEPUMEHT, HaOro1eHue, KPUTUYECKU OIICHUBAThH | IPUXOAUTH K
u3mepenre. HaxomuTe B OKpyXaromem Mupe MOJTYYEHHBIHN OTBeT, | 001IEeMy pELIEHUIO
MIPOCTPAHCTBEHHbIE CUMMETPHUYHBIE (PUTYPHI. OCYILECTBIATh  CAMOKOHTPOJIb, | COBMECTHOM
N3o06paxars CUMMETPUYHBIE IIPOBEPSTH OTBET Ha | JeATEIbHOCTH, B TOM
IPOCTPAHCTBEHHbIE GUryphl. Pemars 3amaun Ha COOTBETCTBHUE YCIIOBHIO. yucjie B CHUTYallUud
HaxO0XJICHUE Ha JI0Ka3aTeNbCTBO, Ha PaccmarpuBarh CCUEHHUS | CTOJIKHOBEHHUS
BBIYKMCIICHWE [UIMH, YIJOB, HAa IOCTPOEHUE MPOCTPAHCTBEHHBIX buryp, | “HTEpECOB.
CEYEHUN MHOTOTPAaHHUKOB, TEJI BpalICHUS. MoJTy4aeMble nyTeM
@opMynMpoBaTh  ONpENEICHUE  IWIMHAPA, MPEAMETHOTO W
KOHYca, cepbl U 11apa, X 3JIEMEHTOB. KOMIIBIOTEPHOTO

BolpakaTh OJHM €AMHUIBI HW3MEPEHHUs dYepe3
JpyTHe.

dopmynupoBaTh orpeJiesieHue TUTOIIAN
MIOBEPXHOCTH, 0OBEMa Tea.

HccnenoBath 3aKOHOMEPHOCTH MEXIY

dbopMynIamMu IUIONIAJICH TOBEPXHOCTEH U HUX
o0beMaMu
Penrate 3amaun Ha HaXOXICHUE Ha IUIONIAAcH

MOZACIIMPOBAHUS, OIPCACIIATH HX
BU.

OcymecTBIsTh TTOWCK
HEoOXoauMO#N HHGOpPMAITUU IS
BBITIOJTHEHUS YUE€OHBIX 3a/laHUM C
WCIIOIb30BaHUEM yaeOHOU
JTUTEPATYPHI.

Hckate Hambonee sdpdexTuBHBIC
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[IpenmeTtHbie

MeranpenMeTHbIe

JInyHOCTHEIE

1

2

3

4

MOBEPXHOCTH U OOBEMOB MHOTOTPAHHUKOB, TEIl
BpallICHUS.

CIOCOOBI  pELICHUS
3aBHUCHMOCTH  OT
YCJIOBUH.

Crtpouth pedeBoe BBHICKAa3bIBAHUE
B YCTHOU M MUCbMEHHOH (opme.
OcCymecTBIsSITh ~ WUTOTOBBIA U
MOIIAroBbIN KOHTPOJIb o
pe3yJbTary.

IIpn BBIIIOJTHEHUU
BBIUYHCIUTENbHBIX ONeparuil
ncnone3oBare Microsoft Excel,
IpU TPE3EHTAIlM BBIBOJAOB —
Microsoft Power Point.

3a1a4 B
KOHKPETHBIX

I'JIABA 6.
I[TEPBOOBPA3HA 1
NHTEI'PAJI

@opMyIupoBaTh  OMpEICIIEHHEe IepBOOOPa3HOH,
HEOIpeeIEHHOT0 HHTEerpaa.

Brruucnare nepBooOpasHyro At CyMMbl (YHKIUH,
UCTIOJIB3Ys CIIPAaBOYHBIC MAaTEPUAIbI.

Hcnonp3oBath yMeHHE HaXOIUTh MEPBOOOPA3HYIO
JUI CyMMBbI (DYHKIMH, Mpou3BeaeHHUs (GYyHKIUU Ha
YHCIO, HCIONB3Ysl  CHPAaBOYHBIE  MaTepHabl.
[IpumMeHATH CBOMCTBa HEOIPEIEIECHHBIX
MHTETPAJIOB B CIOKHBIX TBOPYECKUX 33aHUSX.
@opMHUPOBATH MOHATHE ONPEIEICHHOT0 HHTErpaa,
dbopmyny HeroTrona-

JleitOHUIIA, KPUBOITMHEHHOM TpaTeInu.

Bbruncnare onpeneneHHbll UHTErpan A CyMMBI
(GyHKUINH, UCTIONB3YSI CIPABOYHBIE MaTepHAIIBI
BeimonHATe  HaxoxzaeHHe — IUom@aaud - (Gurypsi,
OTPaHUYEHHYIO JTUHUSAMHU.

[IpuMeHATh MOHSATHE HHTErpajla B IPHUKIATHBIX
3ajayax.

Pa3zBepnyto 000CHOBBIBATh
CYXJICHHSI, PUBOIUTH
JI0Ka3aTeNbCTRO.

OcymecTBIsTh TOMCK
uHOpMaIUK IJI1  BBITIOJTHEHUS
y4eOHBIX 3aJJaHHI C
HCIOJIb30BaHUEM
JTUTEPaTyphl

yaeOHOU
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1 2 3 4
I''TABA 7 CTEIIEHHAA, Pacnio3naBath KOpHU HaTypaJbHOW creneHu u3 | Mcnosb3oBath roToBble | BBITH  TOTOBBIM K
ITOKA3ATEJIbHAA 1 YHUClIa U UX CBOWMCTBA; CTEIIEHU C PAMOHAIBHBIMU | KOMIIBIOTEPHBIE MPOTPaMMBI Ul | CAMOCTOATEIbHOMY
JJOTAPUOMUYECKAS IOKa3aTeNsIMM, WX  CBOWCTBA;  CTENEHH  C | IpPeoOpa30BaHUS PALlMOHANIBHBIX, | TIOMCKY MeToja
OVYHKINN JIEHCTBUTEIIHBIMU [IOKa3aTeJISIMU. Uurarh | MPPALMOHAIBHBIX  CTENEHHBIX, | PEIICHHS MPOCTEHIIIIX
CBOMCTBA KOPHEW M3 HATypaJlbHOM CTEIIECHH, | [I0KA3aTEIbHbIX U | areOpanvdecKux
CBOIMCTBA CTENEHU C 70orapu()MUUECKUX BBHIDAKEHUH. | BBIpaKEHHUIA,
palMOHATILHBIMU MTOKA3aTEIsIMU [Tonb30BaThCs TOMOJIHUTENLHON | comep KaluX  KOPHH,
BHINONHATE /IGHCTBHS ¢ KOHAMH HaTypanbHoii | 1 CHPABOUHOI JIMTEPATYPOIi DU | CTETIeHH, JIorapu(MbL;
CTEICHH, CTETCHU c paLMOHAIILHBIMU NPeodpa3oBaHiH PAIMOHAIBHBIX, W CIIons30BaTh
MIOKa3aTesIMH, CTENeHH ¢  AeiicTBUTENbHbIMY | MPPAIHOHAIBHBIX CTCIICHHBIX, pHOGpETEHHbIE
TOKA3ATEIISMIL MOKa3aTeIbHBIX U } JHAHEA W YMHWH Ha
OObsicHATE  TOHATHE  norapudma, CBOMCTBa JIOTapUPMUUCCKUX BEIDOKCHUH. | o oo
norapmbMa, JCCATHYHBIC u HaTypaJIbHBIC Brnaners CTaHAapTHRIMU l'IpO(beCCI/IOHaJ'IBHOFO
forapuGMbL. MpUEeMaMHU PEIICHUs — u
HpI/IMeHSITI: OCHOBHOC JIOFapI/Iq)MI/I‘-IeCKOG paruOHAIbHbIX, IOBCEIHEBHOMN KU3HU.
TOXJIECTBO pH pelIeCHU BoIpakeHuii. | MTPPAINOHAIBHBIX CTCIICHHbIX,
@opMyaHpOBaTh U 3aMKMCHIBATH MpaBuia AeicTBuii | TOKA3ATCIBHBIX 1 5
¢ Torapudmamy. norapu()MUYECKUX BBIPAKCHHM.
[IpeoOpazoBeIBaTh anreOpandecKkue
BBIpaXXECHMUSI, pallMOHaJIbHbIE, HppallOHAIbHbIE,
CTETICHHBIE, I0KA3aTeNbHBIC U JIOTapU(MUIECKUE
BBIpaXCHUSI.
I''TABA 8 Pemats mpocteiimme komOuHaTopHble 3ajgaud | CocraBiaTh  IUIaH  pemreHus | Mcmons3oBaTh
KOMBUHATOPUHKA, MeTonoM  nepebopa,  BelpaxkaTh ~ HM3BECTHBIE | 3324wy, pHOOpETEHHBIE
CTATUCTUKA U TEOPUS | dopmynsr; Berauciaste B mpocTeHmux ciaydasx | BpiTh TOTOBBIM K | 3HaHMS M YMEHHS B
BEPOATHOCTEU BEPOSTHOCTH COOBITHIT HA OCHOBE CaMOCTOSITEIIbHOMY MOUCKY | IPAKTHYECKOU
noacucTa 4yncja uCcxo10B, METOJA pCIICHUA BepOSITHOCTHOP'I ACATCIIbHOCTU )41

HpeI[CTaBII}ITB aHaJInu3 PCAIbHBIX YUCIIOBBIX
TAHHBIX B BHJIC AMArpaMM, TpaduKoB;
AHaM3UpOBaTh HHPOPMAIIHIO

CTaTUCTUYCCKOI'0 XapaKTepa.

3aJ1a49u;
Hcnons3oBaTh TOTOBEIE
KOMIIBIOTEPHBIE MPOrpaMMBbl IS

MOBCEIHEBHON JKU3HU.
BEBITE TOTOBBEIM
OTCTanBaTh CBOIO
TOYKY 3pEHUS NPU
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[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
aHanM3a uHpopmanuy | peleHuU
CTaTUCTUYECKOIO0 Xapakrepa U | BEPOATHOCTHBIX 3a1a4,
IIOCTPOEHHUS rpauKoB u | [IpH aHAIN3C
quarpamm. uH(OpMALIH
CTaTHUCTUYECKOTO
Xapakrepa.
Haxonuts
JONOJTHUTEIbHYIO
nHpopMaIuIo TUTS
peLeHus
BEPOSATHOCTHBIX
IIPaKTUYECKUX 3a]ad.
Cdopmuponathb
OCHOBBI  JIOTHYECKOI'0
MBILUIEHUS s
pelieHus
BEPOSITHOCTHBIX 3aJiau.
I''TABA 9 YPABHEHUA N | [IpousBoanuTs paBHOCHUIIBHBIE IEPEXOAbI C Lebio | Mcnonb30BaTh rOTOBBIE
HEPABEHCTBA. YIIPOLIEHUS] YPAaBHEHUN, HEPABEHCTB. KOMIIbIOTEPHBIE IIPOTPAMMBI, B
CHCTEMbI YPABHEHHI | BeINonHAT NPOBEPKY HANHJEHHOTO PENICHHS C | TOM YHCIe ISl TIOMCKA ITyTH
N HEPABEHCTB. IOMOIBIO  TOJCTAHOBKM W ydeTa OOJIACTH | PeLICHHs U WILTIOCTPAUU

JOIYCTUMBIX 3HaueHuM. lIpenBuners BO3MOXKHYIO
NOTEPI0 WJINM TMPHOOpPETEeHHE KOpPHS M HaXOIUTh
IyTH BO3MOKHOTO M30eranust omnook. [IpuMeHsITh
OCHOBHBIC ~METOJbl pEIICHUS anredpanvdecKkux
YPAaBHEHUN: METOJ PA3JIOKCHUS HA MHOXHUTEIH U
METOJ BBEJCHUS HOBON IIEPEMEHHOM.

Pemars IIPOCTHIE TPUTOHOMETPUYECKUE,
noKa3atesbHbIe, JOrapuPpMHUUECKUE, PAllMOHATIBLHbIC
Y UppalOHAJIbHbIC YPAaBHEHUS.

[IpuMmeHsITh  cTaHIapTHbIE TOPUEMBI  pelIeHUs

pelieHusl ypaBHEHUN U
HEPaBEHCTB.

OnpenensTb NpUYUHbI
BO3MOXKHBIX ITOTEPh HIIH
NpUOOPETEHUS JTUIIHUX PEeUICHUN
U IIyTH UCIIPABJICHUS JaHHBIX
OLIMOOK.
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1 2 3 4
palMOHAIIBHBIX, UPPALlMOHAIBHBIX, 1I0KA3aTEIbHBIX,
J0rapupMHUECKUX u TPUTOHOMETPUUECKHUX
HEpaBeHCTB. PemaTh  HEpaBeHCTBA  METOAOM
MHTEPBAJIOB.
Hcnonp3oBatk cBoiicTBa u rpaduku GyHKUIUN npu
pELIEHNH YpPaBHEHUI U HEPABEHCTB.
N3o0paxxaTh Ha  KOOPAMHATHOM  IJIOCKOCTH
MHOXECTBA PELICHUN YPaBHEHHM U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU.
Pemate cucTeMbl JBYX YypaBHEHUN C JABYMS
HEU3BECTHBIMU rpaguyecku, METOJOM
NOJCTAHOBKH,  METOJOM  aiuredpandeckoro
CIIOXKCHMS,  METOIOM  BBCIEHHA  HOBBIX
nepeMeHHbIX. Pemars cucTeMsl TpeX ypaBHEHUM
C TpeMs IEPEMEHHBIMH.
[TpuMeHsTs pas3nnyHble CHOCOOBI NPU PEIICHUU
CHCTEM HEPaBEHCTB, M300pakaTh Ha KOOPAUHATHOMN
IUIOCKOCTH MHOXKECTBA UX PEHICHUN
I''TABA 10 OJIEMEHTDBI OnepupoBaTh MOHATUAMU: KOHEUHOE MHOXECTBO, AHanu3upoBaTh U OCMBICIMBATH | BBITH  TOTOBBIM K
TEOPUM MHOXECTB 1 3JIEMEHT MHOKECTBA, OJIMHOKECTBO, TEKCT  3aJa4d, Ha  OCHOBE | CAMOCTOSATEIILHOMY
MATEMATHUYECKOM nepeceueHne, 00beTUHEHNE MHOXKECTB. KOMOHWHUPOBAHHUS paHee | IOUCKY MeToza
JIOI'MKH. OnepupoBaTh MOHATUAMU: M3Yy4YEHHBIX aJITOPUTMOB U | peueHusl IPOCTEHUIINX
YTBEPXKACHHUE, UCTUHHOE, JIOXKHOE YTBEPKJICHUE, CIOCOOOB  JCUCTBUS  peluaTh | 3ajad;
OTpPULIAHUE YTBEPKICHUSI, KOHTPIPUMED. HETHUIIOBBIE 3aJ]auu. 7 (T —
Haxonuth nepecedenue, o0beIUHEHNE MHOKECTB. OOBACHITD U3Y4YCHHBIC MIPHOGPETEHHEIC
PacnosnaBaTh HICTHHHOE, JIOKHOE yTBEpIHKICHNE, TIONIOXKEHMs HA CAMOCTOATENBHO | pporis o yvermst Ha
OMOKH B yTBEpKAeHUAX. CTPOUTH HA YHCIOBOM 10T00paHHBIX KOHKPETHBIX | ,oo oo
IPSIMOM ITOJIMHOKECTBA YUCIOBOTO MHOKECTBA puMepax. POGhECCHOHATHHOTO
Ocy1ecTBIATH MTOUCK .
LUKJIal TIOBCEJHEBHOU
uHGOpMalUU JUIsl BBINOJIHEHUS SKH3HIL
yueOHBIX 3alaHui C

24




HaumenoBanue pasnenos

XapaKTepuCTUKA OCHOBHBIX BUIOB YU€OHOU AEATEIbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
HCIOJIb30BaHUEM yaeOHO
JIUTEPATyPHI
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4. YCIIOBUA PEAJIM3ALIU TTPOT'PAMMBbI JUCTUTTJIMHBI

4.1 MarepuaibHO-TEXHUYECKOE 00ecredeHne JUCTIUTLTUHBI

Peanmzamust y4eOHOW JTUCIHUIUIMHBI TPENIoJiaracT HaIWYue Y4eOHBIX
KaOMHETOB MaTEMaTHKH.

O6opynoBanue yuyeOHOro KaOHWHeTa M pabouMx MeCT KaOWHeTa: IJIaKaThl,
TaOJUIIBI, KATBKYJIATOP, ayIUTOPHAs JOCKA.

Texnudeckue cpencTBa OOyYCHHS: KOMITBIOTEPBI, MYJBTHMEIUHHAS
ammaparypa.

4.2 Y4eOHO-MEeTOIMUeCKOe 00eCTIeUeHNEe JUCITUTIITMHBI
Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecnedeHne TUCHUILTHHbI

OCHOBHBIE HICTOYHUKH:
1. KnénoB, A. B. Marematuka. KpaTkuii kypc J€KUM UM TPaAKTUYECKHUE

3agaHus : ydebHoe mocobue i CIIO / A. B. KnénoB. — 2-e u3z., crep. —
Cankrt-IletepOypr : Jlanb, 2024. — 140 c. — ISBN 978-5-507-49444-6. — Texkct

ANeKTpoHHBIN // JlaHb : »2JeKTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/390638. — Pexxum goctyma: Ui aBTOpUS3.
T10JIb30BATEIICH.

2. lllumaues, B. C. Havana BbicIIed MareMaTuku : ydeOHOE mocooue st
CIIO / B. C. llunaueB. — 3-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2024, —

384 c. — ISBN 978-5-507-47460-8. — Tekct : snextponasid // Jlawp :
AIEKTPOHHO-OMOIMOTeYHAS cucrema. — URL:
https://e.lanbook.com/book/378488. — Pexum goctyma: s aBTOPHS.
10JIb30BATEIICH.

3. Pemenue 3amau mo marematuke. [IpakTUKyM JUisi CTYJIEHTOB CpEIHUX
CHenuaIbHbIX YYEOHBIX 3aBe/leHUl : yueOHoe nocobue s cro / B. B. 'apbapyk,
B. U. Ponun, . M. ConoBreBa, M. A. IIBapu. - 2-e uzn., ucmp. - CaHKT-
[TetepOypr : Jlanb, 2023. - 416 c. - (Cpeanee npodeccuoHaibHOE 00pa3oBaHUe). -
URL.: https://e.lanbook.com/book/292952

4. Jlucuukun, B. T. Maremaruka B 3ajadyax C pELIEHUSMU : ydyeOHOe
nocodbue s cno / B. T. Jlucuukun, U. JI. Conoeitunk. — 11-e uza., crep. —
Cankr-IletepOypr : Jlanb, 2025. — 464 ¢. — ISBN 978-5-507-50776-4. — Texct

ANEeKTpOHHbIN // Jlaub : snekTpoHHO-OMOMMoTreyHass cucrema. — URL:
https://e.lanbook.com/book/463433. — Pexxum goctyma: Juis  aBTOPHS3.
II0JIb30BATEIIEH.

5. bimunoBa, C. II. Maremaruka. IIpakTukym [ CTyAEHTOB TEXHHUYECKUX
crienranbHOCTEH : yueoHoe nocoodue mis CI1O / C. I1. baunoBa. — 3-e uzn., cTep.
— Camnxrt-Ilerepoypr : Jlans, 2024. — 196 ¢. — ISBN 978-5-507-49222-0. —

Texcr : anexTpoHHbIN // JlaHB : 37eKTpOHHO-OMOMMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/383441. — Pexum goctyma: Juis — aBTOpUS3.
MOJIb30BATEIIEH.
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6. bynaeik, I'. M. COopHHK 33124y U yIpaXHEHHUH MO BBICIICH MaTeMaTHKE:
yaebHoe rocooue s crio / I'. M. Bynnasik. - 2-e uzga., crep. - Cankr-IlerepOypr :
Jlanb, 2023. - 332 c. - URL.: https://e.lanbook.com/book/321182

JlononHuTeNnbHAS IUTEpaTypa:

1. Tyraun6aes, A. A. OcHOBBI BbICIIeH MaTeMaTuku. Yacth 1 : yueOHUK 11s
cno / A. A. Tyran6aeB. — Caunkrt-IlerepOypr: Jlanp, 2021. — 312 ¢. — ISBN 978-
5-8114-6374-9. — TekcT : >neKTpOHHBIN // JlaHb : 31€KTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/159503 (mata oOpatenus:
26.04.2023). — PexxuM gocTyna: Jist aBTOPHU3. TOJIb30BaTENeH.

2. TyranbaeB, A. A. OCHOBHI BbICIICH MaTeMaTHKU. YacTh 2: y4eOHUK IS
crio / A. A. Tyran6aeB. — Cankt-IletepOypr: Jlans, 2021. — 328 ¢. — ISBN 978-
5-8114-6622-1. — TekcT : »aeKTpoHHBbIN // JlaHb: 3JIEKTPOHHO-OUOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/165840 (mara oOpatieHus:
26.04.2023). — PexxuM gocTyna: Juisi aBTOPU3. TIOJIb30BaTENICH.

3. TyrauOaeB, A. A. OCHOBBI BbICIIEH MaTeMaTUKU: Y4eOHHUK A cro / A.
A. TyranbaeB. — Cankt-IletepOypr: Jlanp, 2021 — Yactp 3 — 2021. — 308 c.
— ISBN 978-5-8114-7517-9. — Texkct: 31eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubnuoteunass cucrema. — URL: https://e.lanbook.com/book/183367 (mara
obOpamenus: 26.04.2023). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENEH.

4. Tyran6aeB, A. A. OCHOBBI BbICIICH MaTeMaTUKH. YacTp 4 : yueOHUK JJIs
cro / A. A. Tyrau6aeB. — Cankrt-IletepOypr: Jlans, 2022. — 288 ¢c. — ISBN 978-
5-8114-8023-4. — TekcT : »neKkTpoHHBIN // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/221246 (mara oOparmieHus:
26.04.2023). — Pexum ocTyna: 11 aBTOPHU3. TOJIb30BaTEIICH.

5. Tyran6aeB, A. A. OcHoBbI BbICHICH MaTeMatnku. Yacth 5 / A. A.
Tyran6aeB. — Cankr-IletepOypr: Jlans, 2022. — 212 c¢. — ISBN 978-5-507-
44740-4. — TekcT: 27eKTpOHHBIN // JlaHb: JIEKTPOHHO-OUOIMOTEYHAs CHUCTEMA.
— URL: https://e.lanbook.com/book/302741 (mara oOpamenus: 26.04.2023). —
Pexum nocrymna: g aBTOpU3. MOJIb30BATEIECH.

6. Tyran6aeB, A. A. OcHoBbl BbicHIel MaremaTuku. Yacth 6 / A. A.
Tyran6aes. — Cankr-IletepOypr: Jlanp, 2023. — 188 c. — ISBN 978-5-507-
44950-7. — TekcT : nekTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs! CHCTEMA.
— URL: https://e.lanbook.com/book/312884 (mata obpamenus: 26.04.2023). —
Pexxum noctyma: /i aBTOpU3. MOJIb30BATENCH.

Meroanueckue yka3aHus:

1. HuddepennuanbHoe ucuucieHue QyHKIMA OJAHOM M HECKOJIBKHUX
MEPEMEHHBIX | METOJIUY. yKa3. M 3aJlaHusl JUIsl caMOCT. paboThl / M-BO CEJIbCKOTO
x03-Ba Poc. ®enepanuu, Bonoroackas 'MXA, Unxenep. dak., Kad. maremaTuku
u Mex.; [coct.: FO. A. IlnotukoBa, H. B. CtapkoBckas]. - Bomorga; Monoynoe :
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BI'MXA, 2016. - 56 c. - Cucrem. TtpeboBanms: Adobe Reader. - URL:
https://molochnoe.ru/ebs/notes/738/download

4.3. TlepeyeHb UHPOPMAITMOHHBIX TEXHOJIOTUH, HCIIOIB3YEMbIX B 00yUCHHH,
BKJIIOYas TMEpeuYeHb MPOrpaMMHOro  oOecreyeHus: ¢ HUHPOPMALMOHHBIX
CIIPaBOYHBIX CHCTEM

B xkauectBe mnporpaMMHOro 0O€CHedeHUs] HCHOJb3YIOTCS TPOrpPaMMBbI:
onepanuonnsie cuctembl Microsoft Windows 10, Microsoft Windows Professional
8 Pro, Microsoft Windows Professional/ Starter, Microsoft Windows XP, oducHsie
naketst Microsoft Office Professional Plus 2003/2007/2010, Microsoft Office
Standart 2013, AntuBupyc Kaspersky Endpoint Security s 6usneca.

OnexTpoHHass uH(pOpMaMOHHO-00pa3oBaTtensHas cpena OI'BOY  BO
Bomoroackas I'MXA.

NudopmanimoHHbie CIIPaBOYHBIE CUCTEMBI

— EnnHoe okHO 10oCTyna K 00pa3oBaTelbHBIM PECYpCcaM — PEKUM JIOCTYTIA:
http://window.edu.ru/

— UIIC «KoncynprantlInrocy — pexum poctyma: http://www.consultant.ru/

— Nutepdakc - LlenTp packpeiThsi KOprnopatuBHOW uMH(MOpMaiuu (cepsep
packpbIThs HHGOpMaIun) — pexxum poctymna: https://www.e-disclosure.ru/

— Hudopmanmonno-npaBoBoii nmopran I'APAHT.RU - pexum npocryna:
http://www.garant.ru/

— ABTOMaTM3MpOBaHHas chpaBodHas cuctema «Cenbxo3TexHuka» (Web-
BepcHsl) - pexuM noctym: http://gtnexam.ru/

[Ipodeccnonanbupie 6a3bl TaHHBIX

— Hayunas snektponnas Oubmuotexa ELIBRARY.RU — pexum pocryma:
http://elibrary.ru

— Haykomerpuueckass 6a3a JaHHBIX SCOPUS: 6a3a maHHBIX pedepaToB U
HUTUPOBAHUS — pexUM JOCTyTA:
https://www.scopus.com/customer/profile/display.uri

— OdummaneHeiii cailt denepanbHOM CITy>XObI TOCYAAPCTBEHHON CTATUCTUKH
— pexxuM goctymna: https://rosstat.gov.ru/ (OTKpBITBINA JOCTYI)

— Poccuiickas Akagemusi Hayk, OTKpBITBIN JOCTYN K HAYYHBIM JKypHAJIaM —
pexxum poctyna: http://www.ras.ru (OTKpBITBIH JOCTYII)

— O¢dunmanbapiii caiitT MuUHHCTEPCTBaA CENbCKOro Xo3siiicTBa Poccuiickoii
denepanuu — pexxuM goctyna: http://mex.ru/ (OTKpBITHII TOCTYT)

DJEeKTpOHHBIC OMOTNOTEYHBIE CUCTEMBL:

O OnekTpoHHbI Oubimoreunslii karamor Web MPBUC — pexum noctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC

0 OBC JIAHb - pexxum nocrtyma: https://e.lanbook.com/

0 OBC Znanium.com — pexxum poctyna: https://new.znanium.com/

0 DBC IOPAUT - pexum mocryma: https://urait.ru/
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0 OBC POLPRED.COM: http://www.polpred.com/

O DyeKTpoHHass OuONIMOTEeKa  M3AATEIbCKOTO  IIEHTpa  «AKaJaeMus».
https://www.academia-moscow.ru/elibrary/ (komiexius CITO)

ObC ®I'bOY BO Bonoroackas IMXA — pexuM JgocTyna:
https://molochnoe.ru/ebs/

4.4, O0mue TpeboBaHUs K OpraHU3alui 00pa30BaTeILHOTO Mpoliecca

OO0pazoBaTenbHbIN MPOLECC OPTraHU3yeTCs CTPOro MO PACIUCAHUIO 3aHATHUH,
YTBEPKIICHHOMY MTPOPEKTOPOM 0 yueOHoU padoTe. ['paduk ocBoeHus mpenrmona-
raeT MoCaeA0BaTeIbHOE OCBOCHHE TUCITATIIINHBI.

C uenpio OKa3zaHUS MOMOIIY 00YYaIOIIUMCS IPU OCBOCHUU TEOPETUYECKOTO
¥ MPAKTHYECKOTO MaTepuaa, BEITIOJHEHUS CAMOCTOSITEIbHON paboThl pa3padaThi-
BAIOTCS y4eOHO-METOIMYECKUE MaTepUajibl: METOIWYECKHUE YKa3aHWs, pa3aaTrod-
HbI MaTepuall.

[Ipu ocBOeHWU AUCIMILIMHBI MPENOIaBaTeIeM YCTaHABIMBAIOTCS Yachl JI0-
MOJTHUTENBHBIX 3aHATHI, B paMKax KOTOPBIX JIJIS BCEX IKENAIOIUX MPOBOASTCA
KOHCYJIbTAIIHH.

4.5. KagpoBoe obecrieueHre 00pa30BaTeIBHOTO MpoIiecca

Peanmuzamus ITIICC3 gomxkHa oOecrieunBaThCs MEIarorHuecCKUMH KaJipaMu,
UMEIONTMMH BhICIIee 00pa3oBaHKE, COOTBETCTBYIOIICE MPOGUIIO IPerogaBacMon
JTUCIUIIIAHBI (MOTYJIs).

[IpenogaBarenn mMoay4arT JOMOIHUTEILHOE MpodecCHoHanbHOe 00pa3oBa-
HUE TI0 TporpamMMaM TOBBIIICHHS KBATU(UKAIIMKA, B TOM YHUCIIE B ()OpME CTaXKH-
POBKH B MPOUIBHBIX OpraHu3anusax He pexxe 1 pasa B 3 roga.

4.6. Ob6ecnieuenue odbpazoBanus s aui ¢ OB3

Jlns obecnieueHus oOpa3oBaHWS WHBAIUAOB W JIMI[ C OTPAaHHMYEHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI peaM3aIvsl JUCIUTIIMHBI MOXET OCYIISCTBIISTHCS B
aJaliTHPOBAaHHOM ~ BUJE, UCXOAs W3 HHIWBUIAYAJbHBIX MCUXO(DU3UUECKUX
OCOOCHHOCTEH W MO JTUYHOMY 3asiBICHHIO OOYYaIOIIErocs, B YacTH CO3/IaHUSA
CTIEIUATBHBIX YCIOBUH.

B crmemnuanbHbIe YCIIOBHS MOTYT BXOAMTH: IMPEAOCTABICHHE OTICIHLHOM
ayJIMTOpUHA, HEOOXOJMMBIX TEXHUYECKUX CPEJICTB, NPHUCYTCTBHE aCCHUCTCHTA,
OKa3bIBAIOIIETO  HEOOXOAMMYIO TEXHUYECKYI0 TIOMOIb, BBIOOp  (HOpPMBI
MPEIOCTABICHUS WHCTPYKIIMU TI0 TOPSJKY MPOBEACHUS TEKYIIETO KOHTPOJS U
MPOMEKYTOUYHON  aTTeCTallid, WCIOJIb30BAHUE CIEIUATbHBIX TEXHUYECKHX
CPEIICTB, MPEIOCTABIICHUE TIEPEPHIBA JUIsl MPUEMa THUIIH, JICKAPCTB U JIp.

JUist uI; ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbS MIPEIYCMOTPEHA
OpraHu3anus KOHCYJIbTAIIUH C UCTIOJb30BAHUEM DJICKTPOHHOM ITOYTHI.

Y4eOHO-METOIMUECKNE MaTepHayibl JUIsl  CaMOCTOSTEIBHOH  PabOThI
OOyJaroIMXcsl M3 YUCJIa WHBAIMIOB M JIUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3n0poBbs (OB3) npenocraistores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
WX 37I0POBBS U BOCIIPUATHS HHHOPMAITUH:
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JUis U1 ¢ HApyIICHUSMH 3PEHUS:

— B MeyaTHOU (hopMe yBeIMYECHHBIM MIPU(TOM,

— B popMe IIEKTPOHHOTO JTOKYMEHTA.

JUis W11 ¢ HapyIICHUSIMH CTyXa:

— B IeyatHou popme,

— B popMe IIEKTPOHHOTO JTOKYMEHTA.

JUJis W11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO arapara:

— B eyaTHo (opme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT
KOHTHHI€HTa 00yYaroIXcs.
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5. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHNS YUEBHOM

JUCLATIIIMHBI

OCHOBHBIE MOKA3aTENN OLIEHKH pe3yJbTaTa

JInuHOCTHEIE

PesynpraTroMm (opMupOBaHUS JHMYHOCTHBIX Y4YEOHBIX YHHBEPCAIBHBIX
JNEUCTBUN CIIeAyeT CYUTATh:

v
v
v

v

MOJIOKUTEITFHOE OTHOIICHHE K YPOKaM MaTeMAaTUKH;
yMEHHE TTPU3HABaTh COOCTBEHHBIC OIIMOKH;

(hopMUpOBaHHE IEHHOCTHBIX OPUEHTAINH (CAaMOPETYIISIIHS, CTUMY-
JUpOBaHUE, TOCTUKEHUE U JIP.);

(dbopMHIpOBaHHE MAaTEMaTHUECKOW KOMIIETEHTHOCTH.

MeranpeameTHbie

Pesynbratrom QopmupoBaHus MO3HABATENbHBIX  Y4€OHBIX
YHHUBEPCAJIbHBIX JEHCTBUI OyIyT SABIATHCA YMEHUS:

v

v

AN AN

AN

AN

AN

MIPOU3BOJILHO ¥ OCO3HAHHO BIIJIETh OOIIUM MPUEMOM pEIICHUS 3a-
nad;

OCYIIECTBIISITH TIOUCK HEOOXOIUMON MHPOPMALIUH JIJIsI BHITIOJTHEHUS
y4eOHBIX 3aJJaHU;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA, B TOM YHCIIE MO-
JeTTU M CXEMBI JUTS PEelIeHUs y4eOHBIX 3a/1a4;

OpPUEHTUPOBATHLCS HA pa3HOOOpa3Ue CIIOCOOOB PEIICHHUS 3a/1a4;
YYUTHCSI OCHOBAM CMBICIIOBOT'O YTEHUS XYI0’KECTBCHHBIX M IO3HA-
BaTEIIbHBIX TEKCTOB;

YMETh BBIACISATH CYIMIECTBEHHYIO HHPOPMAIINIO U3 TEKCTOB PAa3HBIX
BUJIOB;

YMETh OCYIIECTBISITh aHAIN3 OOBEKTOB C BBIJICIICHHUEM CYIICCTBEH-
HBIX M HECYIICCTBEHHBIX TPU3HAKOB;

YMETh OCYIIECTBIISATH CHHTE3 KaK COCTABJICHHUE IIEJI0T0 M3 YaCTel;
YMETh OCYIIECTBISTh CPAaBHEHHE M KIACCU(DHUKAIMIO MO 3aJaHHBIM
KPUTEPHSIM;

YMETh yCTaHABIMBAThH MPHYNHHO-CIICJICTBEHHBIE CBSI3H;

YMETh CTPOUTH PACCYKIACHHUS B (DOpME CBSI3H MPOCTBIX CYXKICHUI
00 00BEKTE, €T0 CTPOSCHUHU, CBONCTBAX U CBA3SX;

YMETh yCTaHABIIMBATh AHATIOTUH;

BJIQJIETh OOIITUM MTPUEMOM peIIeHUs YIeOHBIX 3a/1a4;

OCYIIECTBISITh PACHIUPEHHBIN MOUCK WH(OpPMAIUK C UCTOIb30Ba-
HUEM PECYpCOB OMOIMOTEKH;

CO3/1aBaTh U MPEOOPa30BBIBATH MOJEIH M CXEMBI ISl PEICHHs 3a-
Aay;

YMETh OCYILIECTBIISATH BBIOOp Hambosee 3(pdeKkTuBHBIX 00pazoBa-
TENBHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX ycIoBUH. OCHOB-
HBIM KpHUTEpHEeM CPOPMHUPOBAHHOCTH KOMMYHUKATUBHBIX YUCOHBIX
YHHUBEPCAIbHBIX JICUCTBHH MOXHO CYHMTaTh KOMMYHHUKATHBHBIC
CIOCOOHOCTH 00YYaroIIerocsi, BKIIFOYAIOIIUE B ce0s:

’KeJIaHUEe BCTYNaTh B KOHTAKT C OKPYKAIOIIUMHU;

3HaHUE HOPM U TPABWII, KOTOPBIM HEOOXOIMMO CIIEIOBAaTh NpU 00-
IICHUH C OKPYKAIOIINMH;
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v

YMEHHE OpraHM30BaTh OOIIEHME, BKIJIIOYAIOIIEE YMEHHE CIyLIaTh
cobeceHNKa, YMEHUE SMOLMOHAIBHO CONEPEkKHUBATh, YMEHHE pe-
1aTh KOH(JIUKTHBIEC CUTYaIlul, yMEHUE paboTaTh B TPYIIIIE.
COTPYIHHUYATH C TOBAPHUILAMHU IIPH BBIIOJHEHUH 3aJaHUN B Iape:
yCTaHABJIMBATh M COOJIIOJATh OYEPEAHOCTh JCHCTBUM, CpaBHUBAThH
[IOJIyYEHHBIE PE3yJIbTaThl, BBICIYIIMBATL TapTHEPA, KOPPEKTHO CO-
00IIaTh TOBapUIILy 00 OMNOKaX;

3aJaBaTh BOINPOCHI C LENbIO MOJYYEHUs HYXKHOM HH(popManuu;
| JopraHu30BbIBaTh  B3aUMOIIPOBEPKY BBINIOJHEHHOW paboTBhI;
1 [JBBICKA3bIBAaTh CBOE MHEHHE MTPU OOCYXKICHUH 3a/IaHUsL.

Kputepusimu  chopMHUpPOBAHHOCTH Yy  y4Yalllerocss peryjsiuud  CcBoei
JEeSITEeIbHOCTH MOXKET CTaTh CIIOCOOHOCTD:

v

v

v

OTCIICXKUBATH 11€J1b YICOHOH JEATEIHPHOCTH U BHEYUEOHOM
(mpoekTHas AeSITeIbHOCTD);

MJIAHUPOBaTh, KOHTPOJIUPOBATH M BBITIOIHATE JICHCTBHE 110 3ajaH-

HOMY 00pa3ily, MpaBuIly, C UCIIOJIL30BAHUEM HOPM

BBIOMPATh CPEJICTBA JUIsl OPTraHU3AIUHA CBOETO IMOBEICHHUSI;

aJICKBaTHO BOCIIPMHUMATh YKa3aHWS Ha OIIMOKA W HCIPABIATH

HaleHHbIE OLINOKM.

OIICHHUBATh COOCTBEHHBIC YCIIEXU B BBIYHCIUTEILHON JIeATelhb-

HOCTH;

MJIAHUPOBATh IIIard MO YCTPAHEHUIO MPOOEIIOB.

B pesynbprare mzyueHus Tem Kypca 00ydaromuecs IOJKHBI UCIIOIh30BaTh
MpUOOpETEHHbIE 3HAHWUA W YMEHHS B MPAKTHUYECKOW IEATEIHLHOCTH H
HOBCEIHEBHOU KU3HU

v

IUI TIPAKTHYECKUX pacueToB 1o (opmynam, BKIOYas (HopMyisl,
COoZIepIKallfie CTENCHHU, paJuKallbl, TPUHTOHOMETpHYecKne (yHKINH,
UCTOJB3Yysl MPH HEOOXOIUMOCTH CIPAaBOYHBbIE MaTepHallbl M TPO-
CTEHUILINE BHIYUCIUTEIBHBIE YCTPOUCTRA.

IUIE ONHUCAHUS C TOMOUIbI0O (DYHKIMHA pPa3IMYHBIX 3aBUCUMOCTEH,
NPEACTaBICHNS UX TpadUIeCcK, MHTEPIPETANU IPadUKOB.

IS peIleHHs TPHUKIAJHBIX 3a1ad, B TOM YHCIE COIHAIBHO-
HSKOHOMHYECKUX M (PU3NYECKUX, HA HAUOOJIbIINE M HAMMEHBIIHE
3HA4YEHUs1, Ha HAXOXKJICHUE CKOPOCTH U YCKOPEHHUSI.

IUISL pelIeHUs IPUKIAJHBIX 3a7a4, CBA3aHHBIX C MOHSATHEM OIpe/e-
JICHHOTO MHTETpaJa.

IUIS BBIYMCIICHHUS OOBbEMOB U IUIOMIAJCH MOBEPXHOCTEH MPOCTpaH-
CTBEHHBIX TEJ MPH PEIICHUH MPAKTHYECKUX 3aiad, UCTIONb3YsS IpU
HEO0XOAMMOCTH CIIPAaBOYHHMKH U BEIYUCIUTEIbHBIE YCTPOUCTBA;
IUISL MCCIIEOBaHMs (MOJENUPOBAHMS) HECIOKHBIX MPAKTHUYECKUX
CUTyalluii HA OCHOBE M3YYECHHBIX ()OPMYII U CBOMCTB (UTyD;

IUISL @aHAIM3a PEATBHBIX YHCIIOBBIX JTAHHBIX, IPEACTABICHHBIX B BH-
7ie AMarpaMm, rpauKoB; aHanu3a HMH(OOPMALUN CTATHCTUYECKOTO
Xapaxrepa.

[IpenmertHbie

B pesynbrare u3ydeHus TeMbl 00ydaronifecs J0JKHBI yMETh:
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Pa3Butue nouarus
0 4HCIIe

v BBINOJIHATH apU(METHYECKHE AEHCTBUS HAJl YUCIIaMH, COYeTas yCT-
HbIE U TUCbMEHHBIE IPUEMBI;

v HaXOJUTh NPUOIMKEHHbIE 3HAUYCHHSI BEJTMYUH U OTPEIIHOCTH BbI-
qrclieHu# (a0COMOTHAS M OTHOCHUTEIbHAS),

v CPaBHMBATh YUCJIOBBIC BBIPAKEHUS;

v II0JI30BAThCs OLEHKOW U IPUKUJKON ITPU NPAKTUYECKUX pacueTax.

Tpuronomerpuyec
Kue GyHKIUU

B pesynbrare u3ydeHus TeMbl 00ydaroniiecs J0JKHBI 3HATh!
UUonpenenenus paguana, CHHyca, KOCHHYCa U yIria o, KaK OpAUHATEI U
adcucchl ToUkH P eIMHUYHOM OKPY>KHOCTH COOTBETCTBEHHO; || [ I TIOHATHS
(GyHKIMI CHHYCa, KOCUHYCa, TAHI'€HCA, KOTAaHT€HCa;
v oTpesieIeHne MEepUOIUYeCKOr (YHKINU, HAMMEHBIIETO IOJIOKH-
TEJIBHOTO Mepruoa s GyHKIUH CHHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC.
B pe3ynbrare u3ydeHus: TeMbl 00ydaronIfecs J0JKHBl yMETh:
v OIpeNeNATh 3HaueHue (PyHKIMM IO 3HAYEHUIO apryMeHTa MpH pas-
JUYHBIX CIIOco0ax 3a1aHus QyHKITNH;
v CcTpouTh rpadukn PyHKIMH y = cos X, y = sin X, y = tg X (1Mo To4-
KaM); 1o rpaduKy Ha3bIBaTh MPOMEXKYTKHU BOo3pacTaHus (yObIBaHUS), MIPO-
MEXYTKH IIOCTOSHHBIX 3HAaKOB, HamOOJbllee M HaMMEHbIIEEe 3HAYEHUS
GbyHKIMN y = COS X, y = Sin X;
v HAXOJUTh 00JACTH ONpeNeNeHusl U 3HAUYCHUH (YHKUIUH, HAXOIUTh
TOUKHU TiepecedeHus rpaduka QyHKIHMH C OCSIMH KOOPIMHAT, ONPEACIATh,
KaKHe U3 JaHHBIX (QYHKIUI YeTHbIE, KaKUE HEUETHBIE;
v PUMEHSITh cBoiicTBa

NEePUOUYHOCTU
TPUTOHOMETPUUECKHUX byHKIMH JUI TIOCTPOEHUSI TpadUKOB;
Ul Jctpouts tpaduku ynkmui y = mf(x), y = f(kx), rapmonndeckux
KoJe0aHuii;
v OIKCHIBATH IO TPaQUKy U B MPOCTEUIIHNX CIIydasx Mo Gpopmylie mo-
BEJICHHE M CBOWCTBA (PYHKUUH, HAXOAUTH 1O rpaduKy (GyHKIUN HAauOOIb-
IIM€ ¥ HAUMEHbILNE 3HAYCHMUS,;
v pemaTh ypaBHEHHUs, IPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIIONb3YS
cBOMCTBA (QYHKIMI M MX TPaUKOB.

Tpuronomerpuuec
KM€ YPaBHCHHUS

B pe3ynbrare n3yueHus TeMbl 00ydaronuecs J0KHbBI 3HATh:

v OIpecIeHUs apKKOCHHYCa, apKCHHYCa,
apKTaHI€HCa, apKKOTAHI€HCa YHCIIA;
v (bopMyIbl petIeHni MPOCTEHITNX TPUTOHOMETPHUYECKUX YPaBHEHHH

COs X = a, sin X = a, tg X = a, ctg X = a, COOTHOIICHHS APKKOCHHYCA, apKCHU-
HycCa, ApKTaHT€HCA, APKKOTAHT€HCA.

B pesynbrare uzydeHus TeMbl 00ydaroniuecst J0JDKHBI yMeTh: [ Ipemars
MPOCTEUIINE TPUTOHOMETPUUYECKHE YPABHEHUS, MX CHUCTEMBI, a TaKXKe
HEKOTOpPhIE BHJBI TPUTOHOMETPUYECKUX YpaBHEHHWH (KBaJpaTHBIC
OTHOCHUTENIbHO OJHON W3 TPUTOHOMETPUYECKHX (YHKIIHM, OJHOPOAHBIE
YpaBHEHHUS MIEPBOM U BTOPOI CTEMIEHNU OTHOCHTEIHHO COS X U Sin X);

v pelaTh NpocTeiiye TPUroHOMeTPUYECKHE HEPaBEHCTBA;

v UCTIOJIb30BaTh JJIs1 MPHOIMKEHHOTO pEIIeHUs] YpaBHEHUH M Hepa-
BEHCTB rpa)u4ecKuil MeTox;

v n300pakaTh Ha KOOPIAWMHATHOM IIJIOCKOCTH MHOMKECTBA PpEIICHUHN

IIPOCTEUIINX YPABHEHUN U UX CUCTEM.
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[IpeobpazoBanue
TPUTOHOMETPUIECK
HX BBIPAXKECHHUI

B pe3ynbrare n3zyueHust TeMbl 00y4daronuecs J0KHbBI 3HATh!
v (bopMyIIbl, CBA3BIBAIOIINE TPUTOHOMETPUYECKHE (DYHKIIMU OJTHOTO U
TOrO € aprymMeHTa

v (hopMyIIbI, CBSI3BIBAIOIINE (DYHKIIUU apTyMEHTOB, H3 KOTOPBIX
2tgx

sin2x = 2sinx- cosx- :c052x = (cosx)® - (sinx)?: tg 2x = Tﬁgﬂ:

1+ cos2x ) - 1—cos2x

g EntE o

BJIBOE OOJIBIIIE IPYTOTO:

v (bopMyIIBI CIIOKEHHSI apTyMEHTOB.

v bopmynbl Ass MpeoOpa3oBaHUS CYMM TPUTOHOMETPUYECKUX

(GyHKIMKA B MPOU3BEACHUS, IPOU3BEICHUI TPUTOHOMETPUUECKUX (YHKIIUN

B CYMMBI.

O

B pe3ynbrare u3ydeHus TeMbl 00ydarouecs J0JKHbI YMETh:

v MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MpaBUIIaM NMPeoOpazoBaHUS
OYKBEHHBIX BBIPAXKCHU, BKJIFOUYAIOIIUX

TPUTOHOMETPHUYECKUE (PYHKIIUH;

v BBIUUCIIATH 3HAU€HUs! OyKBEHHBIX BBIPAXKEHUI, OCYILECTBIISA HEOO-

XOJIMMBIE MTOJICTAHOBKHU U NMPE0Opa30BaHMS;

v UCIOJb30BAaTh  PA3IM4YHble TPUTOHOMETPUYECKHE  (OPMYIIBI

JUIsL  PELICHHs] TPUTOHOMETPUYECKUX YPABHEHUM.

Z(cosx)* =

BBenenue B
CTEPEOMETPHIO

B pe3ynbrare n3zyueHust TeMbl 00y4daronuecs J0KHbBI 3HATh!
][ JoCHOBHBIE IOHATHS U aKCUOMBI CTEPEOMETPHH, CICACTBUS U3 AKCHOM.

B pesynaprare wu3ydeHHss TeMbl OOydarommecs JIOJDKHBI — YMETb:
/[ /MCIOIb30BaTh aKCHOMBI CTEPEOMETPUN U UX CJIECACTBUA NPU PEUICHUH
CTaHJApPTHBIX 3a]1a4 JOIMYECKOI0 XapakTepa, U300pakaTh TOUKH, MPSIMbIE
U IUIOCKOCTH HA IMPOEKIMOHHOM YEpTEkKe IPHU PAa3IMYHOM HMX B3aHMMHOM
Pacroj0KEHUH B IIPOCTPAHCTBE.

[TapamiensHOCTD

IIPAMBIX H

IIJIOCKOCTEH B
MPOCTPAHCTBE

B pe3ynbrare n3yueHus TeMbl 00ydaronuecs J0KHbBI 3HATh:
v olpesieNieHus] MapajiebHbIX MPSMBIX B MPOCTPAHCTBE, Mapalljielib-
HBIX IUIOCKOCTEH, MPSIMOM, MapajyiedbHOM IUIOCKOCTH; [|[/mpU3HaKA Ta-
PAIIEIBHOCTH MPSAMBIX U TUIOCKOCTEH, IPSIMON U TJIOCKOCTH.

B pesynprare wu3ydeHHss TeMbl OOydarommuecss JIOJDKHBI — YMETh:
[J[JomuchIBaTh B3aUMHOE PACIOJIOKEHHE IIPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE, APIYMEHTUPOBATh CBOU CYKJIECHHsI 00 3TOM pacloI0KEHUY;
v pelarb HECIOXKHBIE 3aJa4d Ha [0Ka3aTelIbCTBO M BBIYUCIICHHS C
HCIIOJIb30BAHUEM H3YYECHHBIX CBOWCTB, OINPENEIICHUM, IIPU3HAKOB IIEPIICH-
JUKYISIPHOCTH;
v HCIIOJIB30BAaTh IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4
IUTAaHUMETPUYECKUE (AKThl U METOBI;
[/ [/IpoBOAUTH NOKA3aTEIbHbIE PACCYKICHUS B XOJE PELIECHUs 3a1a4.
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[ leprieHAMKYISIPHOCT
b [IPSIMBIX U
[JI0OCKOCTEMN
[IPOCTPAHCTBE

B pe3ynbrate u3ydyeHus TeMbl 00ydarouecs J0JKHbI 3HATh:

v\ ompeneieHus TMEPIEHIUKY/ISIPHBIX MPSIMBIX, UIOCKOCTEH, MPSMOH,
NEPHIEHINKYIAPHON IIOCKOCTH, HAKJIOHHOW, NMPHU3HAKM NEpHEHIUKYIISAp-
HOCTH IIPSIMOM M IUIOCKOCTEH, CBOMCTBA INEPIEHIUKYISIPHOCTU IPSMOU U
IUIOCKOCTH;

v\ Teopemy O Tpex MepIeHIUKYIIPax;

v’ cBoiicTBa H300pakeHHs IPOCTPAHCTBEHHBIX QUTYD.

B pesynaprate wu3yd4eHUS TeMbl OOydarolmiuecs JOJDKHBI  YMETh:
[I[JonuchIBaTh B3aMMHOE pACIIOJIOKEHHE TPSAMBIX U IUIOCKOCTEH B
IPOCTPAaHCTBE,  APTyMEHTHPOBAaTb  CBOM  CYXJIEHHI 00  3TOM
pacIoIoKeHuH;

v\ aHaNIM3MPOBATH B MPOCTEHIIMX CIydYasx B3AaHMHOE PACIIOIOKEHUE
00BEKTOB B IIPOCTPAHCTBE;

v\ pemiars IUIAHUMETPHIECKHE U MPOCTEHIIINE CTEPEOMETPUIECKUE 3a-
Jla4¥ Ha HaXOXKACHUE T€OMETPUYCCKUX BEJTMYUH (JUIHH, YTJIOB);

v\ HCOJNB30BaTh MPHU PEIICHUH CTEPEOMETPUICCKUX 33184 TIIAHIMET-
pudeckue GpakTbl ¥ METObI;

v' [POBOJMTH J0KA3aTENbHBIC PACCYKICHHS B XO/I€ PEIICHUSI 3a/1a4;

v\ CTpOWTH CEUEHHUS TETPAd/pa U MapaUICICITHITEC/Ia;

v\ pacrmo3HaBaTh Ha YEPTEKAaX U MOJEISAX MPOCTPAHCTBEHHbIC POPMBI;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C HX OMHCAHUAMH, U300paKECHUSIMHU.

[IpounsBogHas

B pesynprate um3ydeHus Tembl oOOyd4aroluecss JOJDKHBI — 3HATh:
L[ Jonpenenenus mpezaeina Mmociaea0BaTeIbHOCTH, IPUPALICHUS apryMEHTa,
IOpUpaleHuss (QYHKIUH, NPOU3BOAHOM, TOYKHM 3KCTpeMyMma (Makcuma,
MUHMUMYMa) (YHKUWH, CTallMOHAPHONW TOYKHM, KPUTHUYECKOM TOUYKHU
byHKIINH,

v\ reoMeTpHYecKHi U (PU3NUECKHN CMBICIT TIPOM3BOTHOM;

V' (opMyIbl ¥ IPaBHIIA TSl OTBICKAHUSI TIPOM3BO/THBIX;

v\ aNTOpPUTMBI JJIS WCCICNOBaHUs (YHKIUH Ha MOHOTOHHOCTH H 9KCH
TPEMYyMBbI, HAaMOOJIBIIEr0 U HANMEHBILEr0 3HaYEHUsl HENTPEPBIBHOM (yHKLNY]
Ha IIPOMEIKYTKE.

B pesynbrare u3ydeHus TeMbl 00ydaroniecs J0JKHBl yMETh:

v\ BBIYHCIATH MPOU3BOAHBIC dJIEMEHTAPHBIX (YHKIM, HCHOIB3YsI CIIpa-
BOYHBIEC MAaTEPUAIIbI;

v\ uccrnemoBath B MPOCTEHIIMX ciydasx (YHKIHH Ha MOHOTOHHOCTb,
HAXOJUTh HaOOJbIINE U HAMMEHBIIINE 3HaYeHUs (PYHKIUH, cTpOUTh rpadu-
K{ MHOTOYJICHOB M MPOCTEHINNX PalMOHAIBHBIX (QYHKIHMH C HCHOJIb30BAHHA
€M armapaTa MaTeMaTH4eCcKOro aHajm3a.
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[TepBooOpasnas u
HMHTETpall

B pe3ynbrarte nzydeHns TeMbl 00y4aromuecst JOIKHBI 3HATH:
v\ ompejeseHue MepBoOOPasHOM, HEOMPEICIEHHOTO HHTETpaia, Orpe/e-
JICHHOTO MHTETpana;

V' (bOopMyIIBI U IPpaBHJIA ISl OTHICKAHHS TIEPBOOOPA3HON;
v’ ¢dopmynsl W TMpaBWiIa OTHICKAHUS HEOMPEACIICHHOT0 HWHTErpaa;
C[Jdopmyny Il BBIUMCIEHUS ompeneneHHoro unrterpaia (popmyna Heio-
TOHa - JleliOHua).

B pesysnbrare u3ydeHus TeMbl 00ydarouirecs J0JKHBl yMETh:

v BBIYHCIIATH TIEPBOOOPA3HBIC SJIEMEHTAPHBIX (DYHKIINH, HCTIONB3YS
CIpaBOYHBIC MaTEPHUAIBI;

v BBIYHCIIATH B MPOCTEHINNX CITydasX IUIOIIAAN C UCTIOIb30BAaHUEM
epBOOOPA3HOIA.

Bekrtopsl
MIPOCTPAHCTBE

B pe3ynbrare u3ydeHus TeMbl 00ydarourecs A0JKHbI 3HATh!

v npaBuiIa N300pakeHNsI BEKTOPOB HA TIOCKOCTH;

v OCHOBHBIE CBOMCTBA BEKTOPHBIX BEJIUYHH;

v B YEM COCTOUT IPaBUIIO NapajuiesorpaMma, IpaBuiIo
MHOT'OYT'OJIbHUKA, IPABUJIO NTapaJlJICIICIIUIIE A,

v OIpee/ICHNE KOJJIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB.

B pesynpraTe u3yuyeHuss TeMbl oOydaromuecs JODKHBI  YMETh:
/[ lpackiaapiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM, MO TPEM
HEKOMIUTAaHAPHBIM BEKTOPaM;

v pelaTh reoMeTpUYecKre 3aaun, ONUpasich Ha U3yYeHHbIE MpaBUIIa,
MPUMEHsIS anreOpandecKuii anmnapar;

v UCIIOJIb30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4 TUIAaHUMET-
pudeckre (pakThl U METObL;

v MIPOBOJIUTH JJOKA3aTENIbHBIE PACCYXKACHUS B X0J1€ PEIICHUS 3a/1a4.

Meron koopauHar
B IIPOCTPAHCTBE

B pe3ynbrare n3yueHus TeMbl 00ydaronuecs J0KHbBI 3HATh:

KaK ONPEIEISAI0TCS KOOPANHATHI BEKTOPA;

JIEMCTBUSI HaJl BEKTOPAMH B KOOPJMHATAX;

KaK ONPEIEISAETCS CKAAPHOE MPOU3BEACHUE;

CBOMCTBa CKaJIIPHOTO ITPOU3BEACHHUS;

ypaBHEHUE chepbl U MIOCKOCTH

dbopMyITy HAXOXKICHHUS KOOPIAUHAT CEPEINHBI OTPE3Ka;

dbopMyIy BHIYMCIIEHUS PACCTOSIHUS MEXKY JIBYMsI TOUKAaMH B IPO-
CTPaHCTBE C MIOMOILbIO KOOPINHAT.

AN N N NN

B pe3ynbrare u3ydeHus TeMbl 00ydaronifecs J0JKHbI yMETh:
[ IBBIYUCHATH KOOPAUHATHI BEKTOPA B IIPOCTPAHCTBE;

4 BBIYUCIISATh CKAIPHOE MPOU3BEICHUE B KOOPAMHATAX;

4 BBIYUCIIATHh PACCTOSIHUE MEKY JBYMSI TOUKaMHU B ITPOCTPAHCTBE;

4 3aMMChIBaTh ypaBHEHUE cPephl U MIIOCKOCTH;

4 MIPUMEHSTh MPU PELIICHUH CTEPEOMETPUUECKUX KOOPIUHATHO BEK-
TOPHBIA METOJ JUIsl BBIYMCIIEHUS OTHOLLIEHHU M, PACCTOSIHUW U YIJIOB;

4 HCIIOJIb30BaTh MPU PEIICHUN CTEPEOMETPUUYECKUX 3314 TIJIaHUMET-
puueckue (GpakTbl U METOABI;

4 MIPOBOJUTH JIOKA3aTEJIbHBIC PACCYKICHHS B XOJ€ PEIICHUS 3a7a4.
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Crenenu v KOpHU

B pesynbrare u3ydeHus TeMbl 00ydaroniiecs J0JKHBI 3HATh!

v HOBBIE TEPMHHBI MAaTEMaTHUYECKOTO S3bIKA: CTENEeHb C palllOHallb-
HBIM TIOKa3aTeseM, CTeNeHHas (QPYHKIHS, UpPalMOHATIBHOE BBIPAXKCHUE;

v cBolicTBa cTerneHHOU (yHKImMH, ee rpaduk, Gopmyny s nupde-
PEHIIMPOBAHUSL.

B pe3ynbrarte n3zyueHust TeMbl 00y4yaronuecs 10JKHbI YMETh:

v OPUMEHSTH ONpeAeTICHUs KOPHS U apu(pMETHIECKOT0 KOPHS N-0i
CTEIEHM U3 YKCIIa a JJIsl IPOCTEUIINX BBIYUCIICHHUI;
v MIPEACTABISITh apUPMETHICCKUN KOPEHBb N-0i CTENEH! U3 Yhcia a B

BUJIE CTETICHU C PallMOHALHBIM ITOKA3aTeNeM, CTENIEHHU C IPOOHBIM MOKa3a-
TeJeM B BHJIE apU(PMETUUECKOTO KOPHS U3 YUCIIa;

v MIPOBOAMTH 10 U3BECTHBIM (hOpMyJiaM U IIpaBUIaM MpeoOpazoBaHuUs
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIOIINX CTETICHU, PAIUKAIIbL;
v BBIUMCIISATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BbIPAXKEHH, OCY-

HIECTBIIsA HEOOXOIMMBIE MTOICTAHOBKU U MpeoOpa3oBaHus; || [ pemaTh
MPOCTEHIINE UPPALMOHATIEHBIE YPABHEHUS.

v CTPOUTH TPaPUKH CTEIICHHBIX (PYHKLNH;

v IPUMEHSATH TPOU3BOHYIO CTETIEHHOH (YHKIINHU K HCCIICIOBAHUIO

G yHKIH;

v IPUMEHATh TI€PBOOOPA3HYIO CTEHNCHHON (YHKIIMH K BBIYHCICHUIO

OTIpeIeTICHHBIX MHTETPAJIOB U IJIOMIACH COOTBETCTBYIOIIHUX (QUTYD.

IloxazaTenpHas u
JorapupmMuuecKas

byHKIIT

B pesynbrare u3ydeHus Tembl oOydaromiuecs IOJKHBI 3HATh: [|[JHOBBIE
TEPMUHBl ~ MAaTEMaTHYECKOro  s3bIKA:  TIOKa3aTenbHas  (yHKLUS,
MOKa3aTeabHOE YpaBHEHHE, TOKa3aTeIbHOE HEPABEHCTBO, JIOTapu(M YKca,
ocHOBaHHue Jorapudma, norapudpmudeckas  QyHKUIuUs, JorapudhmMuieckoe
ypaBHEHHE, norapudmuueckoe HEPaBEHCTBO, 9KCIIOHEHTA,
norapupMuUecKas KpuBas;

v OCHOBHBIE CBOWMCTBA W TpaduKH JIOTapU(PMUIECKON U TTOKa3aTeNb-
HOH (YHKIINIA;

v bopMyIIbl, CBA3aHHBIE C TTOHATHEM Jorapudma, ¢ quddepennmpona-
HUEM IT0Ka3aTeIbHON 1 JIOTapu(MHUIECKON (PYHKITUH.

B pesynbrare nzydeHus TeMbl 00ydaromuecs JOJKHBI YMETh: || [/CTpOUTH
rpagukd TIOKa3aTebHOW M JiorapupMUYecKon (QyHKIUH CIaHHBIM
OCHOBaHHUE;

v OMKCHIBAThH MO TpaduKy U B MPOCTEHIINX CIydasx Mo (Gopmyle mo-
BEJICHUE M CBOICTBA MOKA3aTENbHON U JTorapupMUIecKoi GyHKINH;

v BBITOJIHATH MPEe0oOpa3oBaHUsl MPOCTEUIINX BBIPAXKEHUH, BKIIOYAIO-
X apupMeTuyecKre ornepaium, a TakKe Orepaluio JorapupMUpOBaHUs;
v pemath MokasaTelbHble, JJorapu(pMUUEeCKHe ypaBHEHUSI U HEepaBeH-
CTBa, MPOCTEUIINE CUCTEMBbl YpaBHEHHI, HECIIOKHBIE ypaBHEHHS U Hepa-
BEHCTBA, CBOJUMBIC K HHM.

v peuaTth ypaBHEHM, IPOCTEHIINE CUCTEMBI YPABHEHUH,

WCIIONB3Ys CBOMCTBA (DYHKITUH U UX IPaduKOB;

v OPUMEHATh  TNPOU3BOAHBIE  IMOKA3aTeNbHOW, JIorapu(MUUEecKoi
(GYHKIHHA K UCCIETOBaHMIO () YHKIIHH;

v NPUMEHATh NEPBOOOpa3HbIe K BBIYMCICHUIO ONPEICICHHBIX HHTE-
rpajoB U IUIOHIa/iel COOTBETCTBYIOIIUX QUTYP.
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MHoOrorpaHHuK"

B pe3ynbrare n3zyueHust TeMbl 00y4daronuecs J0KHbBI 3HATh!
onpeieNIeHUsl IBYTPAHHOT'O yIila, MHOTOIPAHHHUK;
ONpENIETICHUS U CBOMCTBA NPU3MBI;

ONPEAEIIEHUE U CBOMCTBA MUPAMUBI;

ONpeeJICHUE U CBOMCTBA YCEUEHHOW MUPAMU/IBI;
bopMyITBI TSI HAXOXKJIEHUS 00HEMOB MHOTOTPAaHHHUKOB.

AN NN

B pe3ynbTare u3ydeHus TEMbI 00YJarONIHecs TOJKHBI YMETh: pacliO3HABATh
Ha 4YepTexax W MOJENSIX MPOCTPAHCTBEHHBIE (HOPMBI, COOTHOCHUTh
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

v AQHAJTM3UPOBATh B MPOCTCHUINHNX CIy4asxX B3aWMHOE PaCIIONIOKECHUE
00BEKTOB B IPOCTPAHCTBE;

v n300paxaTh OCHOBHBIE MHOTOTPAHHHKH; BBIMONHITH YEPTEKHU IO
YCIIOBHSIM 33]1a4;

v pemaTh IIaHUMETPUIECKHE W MPOCTEUIINE CTEPEOMETPHUECKUE 3a-
Ja4d Ha HaXOXJIEHHE T€OMETPHUYCCKUX BEIWYHH (IUIMH, YIJIOB, TUIOIIAICH,
00BbEMOB);

v pemaTrh  MPOCTEUIME CTEPEOMETPUYECKUE 3aa4l Ha BBIYUCICHUE
U JI0OKa3aTelIbCTBO C MPUMEHEHHEM CBOICTB MHOIOIPAHHUKOB;
v CTPOUTH MPOCTEHIINE ceYeHHs KyOa, MPU3MbI, TUPAMUIBL; UCTIOIb30-

BaTh IPH PELICHUU CTEPEOMETPUUYECKHX 33/1a4 TUIaHUMETpHUecKue (pakThl U
METOIbI;

v IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUSA B XOZE PELICHUs 3anad. B
pe3yabTaTe U3y4CHHsI TeMbl 00yUaroIIMecs JOJKHBI UCIIOIb30BATh IpUoOpe-
TCHHBIC 3HAHUS U YMEHMS B MPAKTUYECKON IEATEIBHOCTH U ITOBCEIHEBHOU
JKU3HU IS

v UCCIeIoBaHus (MOACTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYa-
U Ha OCHOBE U3YYCHHBIX (DOPMYJ B CBOUCTB (UTYP;
v BBIYUCIICHHSI OOBEMOB M TUIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEH-

HBIX TCJI INPU PCHICHUHN IMPAKTUYCCKUX 3a/lad, UCIIOJIb3YA IIPU H€O6XOI[I/IMO-

CTH CITPAaBOYHHUKHU U BBIYUCIIUTCIIBHBIC YCTpOI\/'ICTBa.
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Tena BpameHnus

B pe3ynbrare u3yueHust TeMbl 00y4daronuecs J0KHbBI 3HATh:

v OTIpe/IeNIeHUs] U CBOMCTBA TEJ BpallleHUs [MIMHIPA, KOHYyca, chepsl U
apa,

v dbopMyITBI 71T HAXOXKACHHSI TUIOIIAICH MOBEPXHOCTH HUIHHIIPA, KO-
Hyca ¥ [apa;

v (bopMyITBI TSI HAXOXKJIECHUS 00HEMOB.

B pesymprare wmM3ydeHHs TeMbl OOydarolluecs JOJDKHBI  YMETh:
‘1[Jpacrio3HaBaTh Ha 4YepTEeKaX W MOJENAX IMPOCTPAHCTBEHHBIC (HOPMBEI,
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMU, U300pAKECHUSIMH,

v aHAJTM3UPOBATh B MPOCTEHUINNX CIy4asxX B3aWMHOE PaCIIONIOKECHUE
00BEKTOB B POCTPAHCTBE;

v n300pakaTh OCHOBHBIE KPYTJIbIE TEJIA; BBITIOIHITh YEPTEKHU IO YCIIO-
BUSIM 3a71a4;

v pemarh IJIaHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUYECKUE 3a-
Ja4u Ha HaXO0XJIEHHE T€OMETPHUYCCKUX BEIWYHH (IUIMH, YIIJIOB, TUIOIIAICH,
00BEMOB);

v pemath  MPOCTEHIINE CTEPEOMETPHUYSCKHE 3aaud Ha BBIYHCIICHUEC
U JI0Ka3aTeNIbCTBO C MPUMEHEHUEM CBOICTB TEJI BpaLICHUS;

v CTPOUTh TpPOCTEUIIME CeUeHUs KyOa, TMPHU3MBI, THPAMHUJIBI,
T1[JMCIIONB30BaTh MPH PEIICHUU CTEPEOMETPHUYECKUX 3a/1a4 TUTaHUMETpUYe-
ckue (aKkThl © METOJIBI;

v IPOBOJINTH JJOKA3aTeIbHbBIC PACCYKICHUS B XOJIC PEIICHHs 3a/1ay.

DJIEMEHTBI
KOMOWHATOPUKH,
MaTeMaTHu4eCKOi
CTaTHCTUKHU u
TEOPHUH
BEPOATHOCTEMN

B pesynbrate u3ydeHus TeMbl 0Oydaroluecs IOJDKHBI yMeTh: [][lpemars
npocTeime KOMOMHATOPHBIE 3alayd METOAO0M Iiepedopa, a TaKke C
UCIIOJIb30BAHUEM U3BECTHBIX (POPMYII;

"I [JBBIYMCIATH B MPOCTEHIINX CIy4yasX BEPOSTHOCTH COOBITHII Ha OCHOBE
IIOJICYETA YHMCIIA UCXOMO0B.

YpaBHEHUS u
HEpaBEHCTBA

B pesynbrate u3ydeHus TeMbl 00yYaroIIMecs JOJDKHBI yMeTh: [|[]pemarhb
palMoHaJbHbIe, IMOKa3aTelbHbIE U JorapuMuUyecKue ypaBHEHUS U
HEpPaBEHCTBA, MPOCTEHIINE HWPPALMOHAIBHBIE W TPUTOHOMETPUYECKHUE
YpaBHEHUS, UX CUCTEMBI,

v COCTaBIATh YPAaBHEHHS M HEPABEHCTBA [0 YCJIOBUIO 3ajauu;
[ lucronb30BaTh AJ1sl MPUOIMKEHHOTO PEICHNs YpaBHEHUIN U HEPaBEHCTB
rpauIecKuii METOI;

v n300pakaTh Ha KOOPAWMHATHOW IUTOCKOCTH MHOXKECTBA peIIeHUH
IIPOCTEUIINX YPABHEHUM U UX CUCTEM.

DNEMEHTHI TEOPUH
MHOECTB U
MaTeMaTU4eCKOU
JIOTHKHU

B pesynbrare u3ydeHus TeMbl 00ydaronirecs J0JKHBl yMETh:

v 3aaBaTh MHOKECTBA NIEPECEUCHUEM U XapaKTEPUCTHUECKUM CBOM-
CTBOM

v Haxomnuth nepecedenue, 00beIMHEHNE MHOKECTB.

v Pacno3znaBaTh UCTHHHOE, JIO’KHOE YTBEPXKIACHHE, OIINOKU B yTBEp-
KIACHUSX.

v CTpouTh Ha YUCIOBOM NMPSAMOM MOJMHOKECTBA YUCIOBOTO MHOKE-

CTBa.

JInst TeKyIIero KOHTPOJIsl yCIIeBaeMOCTH 0 JUCHUIUIMHE MaremaTtuka npu-
MEHSIFOTCSL METObI KOHTPOJIS: YCTHBIA OMPOC, MUCHMEHHBIN ONPOC YCTHBIN OMpOC
B Qopme (poHTanmbHON Oecelbl, OTBETOB Ha BOMPOCHI, MUCbMEHHBIN onpoc B (op-
MaX TeCTUPOBaHUSI.
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CTEH.

[IpuMmepHbIii NepeyeHb BONPOCOB JUIsSl 3K3aMEHa MO y4eOHOH AMCIUIUIMHE
MaremaTtuka

No bk~ ownE

© ®

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

KopeHb HaTypanpHOM CTENEHU U3 YUCIIA, €T0 KOPEHb.

CreneHb ¢ paMOHAIBHBIM [TOKA3aTENIEM, €€ CBOMCTBA.

Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

HppanmonanbHble ypaBHEHHUsI, METOIBI UX PELICHMUS.

[loka3arenbHbIE YPaBHEHHMS, METOBI X PEILICHUS.

Jlorapudwm, cBolicTBa orapudma.

CoObITHE, BEPOSATHOCTH COOBITHS, CIIOKEHUE, YMHOYKEHUE BEPOSITHO-

[IpousBoaHas GyHKIMHU, €€ TECOMETPUICCKUM U PU3UIECKUM CMBICIL.
[IpuMeHeHue Mpou3BOIHOM K MOCTPOEHHUIO Tpaduka PyHKIIUH.
[TepBooOpa3zHasi, TabuIIa MEPBOOOPA3HBIX.

[Ipu3ma, ee anemMeHTsl, BUAbL. [1n0mans moaHou MOBEPXHOCTH.
[upamuna, ee snemenTsl, BUABL. [1n01maae moaHoM MOBEPXHOCTH.
Konyc, ero asmemenTsl, BuabL. [Lnomans noiaHON MOBEPXHOCTH.
Hunmuaap, ero anmeMeHTsl, BUAbL. [Lnomans noiaHON TOBEPXHOCTH.
[Tap, ero snemeHTHI, BUIbI ceueHui. [L1omans moJiHOM MOBEPXHOCTH.
[IpsaMOyronbHbBIN NapauIeNenunes, €ro 3JIEMEHTHI, CBOMCTBA.
[Tpu3ma, ee amemeHThI, BUIbI. OOBEM.

[Tupamuna, ee s3neMeHThI, BUABL. OOBEM.

Konyc, ero anemeHTsI, BUabL. O0BEM.

Hunuuap, ero anemMeHTsl, BUabl. O0beMm.

[IIap, ero sneMeHTbl, BUIbI ceueHuil. O0beM.

Ky0, ero aneMeHTbI, CBOWCTBA.

[TpakTUKO-OpUEHTUPOBAHHBIE 3a]a41
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