MunucTepcTBO cenbekoro xo3sucTBa Poccuiickon denepanuu
denepaabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa3oBaHus «Bojorojackas rocyaapcTBEHHAsS
MOJIOYHOXO34MCTBEeHHasA akagemus umenu H.B. Bepemarnnay»

DaKynbTET MHKEHEPHBIN

Kadenpa rexuuueckue cuctemsl B arpoOr3Hece

PABOYA S TIPOTPAMMA YUYEBHOU JUCIUATIIMHBI

MATEMATHUKA

CnemnanbHocthb: 35.02.01 JlecHoe u ecomapkoBOe X035HCTBO

KBanupukauust BLINYCKHUKA: CIIEIHATUCT JECHOTO U JIECOIIAPKOBOTO XO-
3S1CTBA

Bonornma — Mosognoe,
2025 r.



[Iporpamma coctaBnena B cootBercTBuu ¢ TpedboBanusimu OI'OC CITO
cnenuanbHocTH 35.02.01 «JlecHoe U meconapkoBoOe X03MCTBOY.

Paspaboruuk, ct. npenoaasarens Kypenkos C.A.

[Iporpamma omoOpeHa Ha 3acenaHud Kadeapbl TEXHUYECKHUE CHCTEMbl B
arpoousHnece ot 16.01.2025 rona, mpotokoi Ne 5.

3aBenyromuii Kagenpoil TEXHUYECKHME CHCTEMbl B arpoOu3Hece K.T.H. JOLEHT
[IIymkos P.A.

[Tporpamma coriacoBaHa Ha 3aceJaHMM METOJIUYECKON Komuccuu (akyiib-
T€Ta arpOHOMMHU M JIECHOT0 X03siicTBa oT 16.01.2025 roaa, mporokos Ne 5.

[Ipencenarenb METOAUYECKOM KOMMCCHM K.C.-X.H., JoueHT J[lemumoa A.W.



1. ITACITOPT ITPOI'PAMMBI YUEBHOW JTUCILIUATIJIMHBI
MATEMATHKA: AJI'EBPA 1 HAYAJIO AHAJIM3A, TEOMETPUA

1.1. OGnacTe NpUMEHEHUS IPOrPAMMBI

[IporpamMma y4eOHOU mucnuruimHbl MaTemaThka: anreOpa W Hayaiga maTe-
MaTUYECKOro aHanusa, reomerpus sieisierca dactbio [IIICC3 B cooTBeTCTBUU C
®dI'OC no cnenuansaoctu CITO 35.02.01 JlecHoe u neconapkoBoe x03sicTBO. Pe-
amm3yetcs B cootBeTcTBHE ¢ PI'OC cpennero obiero oopa3oBaHms.

1.2 MecTo AUCHMILTUHBI B CTPYKType 00pa3oBaTeIbHOM MPOTrpaMMBbl

JucuunnuHa MareMaTuka BXOJIUT B cpeaHee obiiee oOpa3oBanue. [luciu-
IUTMHA SBJsIeTCs TPOGUIBLHON TUCHUIUTMHOM 1o HampasieHuio 35.02.01 Jlecnoe u
JeconapkoBoe xo3sicTBo. Peanusyercs B coorBeTcTBUM ¢ @I'OC cpennero obuie-
ro obpaszoBanus. MHnekc nucuuiuivHbl no yueonomy miany — OYII1.03.

1.3. Henu u 3amauul JUCHUIUIMHBI — TPEOOBAaHUS K Pe3yJibTaTaM OCBOCHUS
JVCHUTLIHBI

Lenu nzyyaemoit yaueOHON AUCITUTUTHHBIL:

B HaIpaBJICHUU JIMYHOCTHOTO Pa3BUTHS

— QopMupoBaHue NMpeACTaBICHUI 0 MaTeMaTHUKEe KaK 4acTu OOIIeyesoBe-
YECKOUW KYJIbTYpbl, O 3HAUMMOCTH MaTeMaTUKHU B Pa3BUTHH LIUBWJIN3ALMHU U COBpE-
MEHHOM OOIIECTBE;

— pa3BUTHE JOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOIO BOOOpaKEHUS,
AITOPUTMUYECKOMN KYJbTYPhl, KPUTUUYHOCTH MBIILJICHUS] HA YPOBHE, HEOOXOAUMOM
JU1st Oyayiend mpodecCuoHaIbHON EeATeIbHOCTH, JJISl TPOJIODKEHUST 00pa3oBaHus
U caMO00Opa30BaHMS;

— BOCHHUTaHUE KA4yeCTB JIMYHOCTH, OOECIEUMBAIONIMX COLMAIBHYIO MO-
OMJIBHOCTB, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;

— ¢opMHUpOBaHUE KAYECTB MBIIUICHUS, HEOOXOAUMBIX NJIsi aJanTalud B
COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTRBE;

— pa3BUTUE UHTEPECAa K MATEMATHYECKOMY TBOPUYECTBY U MAaTEMATHUYECKUX
CIIOCOOHOCTEI;

B METANpeIMETHOM HallpaBJICHUH

— pa3BUTHUE MPEJCTABICHUN O MaTeMaTHKe Kak (opMe ONMUCAHUS U METO/E
MO3HAHUA JEMCTBUTEIBLHOCTH, CO3/IaHUE YCIOBHM JIII MAaTEMAaTUYECKOTO MOJEIIH-
pOBaHUS;

— (opMupoBaHHE OOIIUX CIOCOOOB MHTEIUICKTYaIbHON NESITENHLHOCTH, Xa-
PAKTEPHBIX JJI1 MAaTEMAaTUKU U SIBJISIFOLIMXCS OCHOBOM MO3HABATEILHON KYJIBTYPHI,
3HAUYMMOM JJI Pa3IMYHBIX c(ep YeTOBEUECKOM ACSITEIbHOCTH;

B MPEIMETHOM HalpaBJICHUU

— OBJIQJICHHE MAaTEeMATHUYECKUMU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOTUMBIMH B
MOBCEIHEBHOM JKU3HU, JIJI1 U3YYEHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCIUILINH
U JUCIUTUTAH MPO(PECCUOHAIBHOTO UK, IS IPOJIOHKEHHS 00pa30BaHMUs;

3agayamMu AUCHUILIIMHBI SIBJISFOTCS:



— OBIIQJIETh KOHKPETHHIMA MATEMATUYCCKUMU 3HAHUSMH, HEOOXOIUMBIMU
JUTSL IPUMEHEHUS B IPAKTUYECKON NEATETbHOCTH, JJI1 U3yUYEeHHs] CMEXHBIX TUCLIH-
TUTHH, JIJIS1 TIPOJIOJIKEHUsT 00pa30BaHus;

— HHTEJUICKTyaJIbHOE pa3BUTHE OO0ydarolmuxcsi, (OpMHUpOBAHHE KadyecTB
MBIIJICHUS, XapaKTEPHBIX JJII MAaTEeMaTHYECKON NESITeIbHOCTH U HEOOXOAMMBIX
JUTSL TPOAYKTUBHOM >KU3HU B OOIIECTBE;

— (opMupoBaTh npeAcTaBieHUs 00 HAESIX U METOJIaX MaTeMaTUKH, O Ma-
TEMaTHKe Kak (popMe omurcaHus ¥ METO/IC TTO3HAHUS JEHCTBUTEIHLHOCTH;

— (opmMupoBaTh MPEACTABICHUS O MaTEMaTHUKE KaK 4acTH OOIedeIoBeye-
CKOW KYJbTYpbl, TOHUMaHUS 3HAYMMOCTH MAaTEMaTHKHU JIJIsi OOIIECTBEHHOTO TPO-
rpecca.

1.4. PexomeHyeMoe KOJMYECTBO YacOB HA OCBOEHHUE MPOTpaMMbl yUeOHOMH
JUCIUIINHBL:

Bcero 232 yaca, B TOM YHCJIC:

MaKCHUMaJIbHOU y4eOHOM Harpy3ku oOyudatomierocst — 232 yaca, B TOM YHUCJIE:
00s13aTeIHHON ayAUTOPHON yueOHOM Harpy3ku oOy4aromierocs — 179 vacos;
CaMOCTOSTENIbHOM paboThl 0Oyyaroierocs — 43 yaca.

2. PE3VJIBTATBI OCBOEHUSI YUYEBHOM JUCLIUITJIMHBI

TpeOoBaHUs K TMYHOCTHBIM pe3yjbTaTaM OCBOEHHUS y4€OHOM TUCUUILINHBL,
BKJIFOYAIOIIMM TOTOBHOCTh M CIIOCOOHOCTh OOYy4YalOIIMXCA K CaMOpPa3BUTUIO U
JUYHOCTHOMY  CaMOOMpPEIEICHUI0, CHOPMHUPOBAHHOCTh HMX MOTHBAlUU K
OOy4YEeHHMIO W IEJCHANpPaBICHHON TO3HABATEIbHON JESITEIbHOCTH, CHUCTEMBI
3HAYMMBIX COIIMAIBHBIX U MEXIMYHOCTHBIX OTHOILIEHUM, IEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, OTPaKarOIUX JIMYHOCTHBIE U T'PAKJAHCKUE TO3ULIUH B JIEATEIIBHOCTH,
AHTUKOPPYILIMOHHOE MUPOBO33PEHHE, TPABOCO3HAHUE, IKOJIOTHYECKYIO KYJIbTYpY,
CIIOCOOHOCTh CTaBUTh I€JIM M CTPOUTH JKU3HEHHbIE IUIAHBl, CIOCOOHOCTH K
OCO3HAHUID POCCHUWCKOW TPAKIAHCKOM MJICHTUYHOCTH B IOJUKYJIBTYPHOM
COLIYME;

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS YU€OHOMN AUCIMILIUHBI

- c(hopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJIbTYp, @ TAK)KE Pa3IMUHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

- c(hopMUPOBAHHOCTH OCHOB CAaMOPA3BUTHUSI U CAMOBOCIUTAHUS B COOTBET-
CTBUU C OOLIEYEIOBEYECKUMH LIEHHOCTSIMU U HeallaMU TPa)KJIaHCKOTO 00I1IeCTBa;
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON, TBOPYECKOW M OTBETCTBEHHOMU
NEeATEIbHOCTH;

- HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, JIETHbMU MIIAJIIIETO BO3PAcCTa,
B3pOCIBIMH B 0Opa3oBaTelbHOM,  OOINECTBEHHO  TOJIE3HOW,  Yy4eOHO-
HCCIIEI0OBATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIbHOCTH;



- OCO3HAHHBIN BBIOOP Oymyrmiei mpodeccuu U BO3MOXKHOCTEH peann3alu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPOPECCHOHATBHON NeATeIbHO-
CTH KaK BO3MOXKHOCTH YYaCTHs B PEIICHUH JIMYHBIX, OOIICCTBEHHBIX, TOCyAap-
CTBEHHBIX, OOIIIEHAIIMOHATILHBIX MPOOIeM;

- TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIIE cam0o00pa3oBa-
HUIO, Ha TIPOTSDKCHUU BCEH JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIICITHOW MPOPECCHOHATBHON U OOIIECTBEHHON Jes-
TEJTHLHOCTH;

TpeboBanust K MeTampeIMETHBIM pe3ylbTaTaM OCBOCHHS Y4eOHOU
JTUCIUIUIMHBI, BKIIIOYAIOIIUM OCBOCHHBIE OOYYAIOIIMMHCS MEXKIIPEIMETHBIC
MOHSATHS U YHUBEpCAIbHBIC yueOHBIC NEUCTBUS (pEryIsITUBHBIC, IO3HABATEIHHBIC,
KOMMYHHUKATHBHBIE), CIHOCOOHOCTh HMX HCIIOJNBb30BaHMUS B TIO3HABATENbHOM U
COLIMAJIbHOM IIPAKTUKE, CAMOCTOATENIBHOCTh B INIAHUPOBAHUM M OCYILECTBICHUU
y4eOHO! JESATENIbHOCTH U OpraHMU3alMi y4eOHOro COTPYAHUYECTBA C MeJaroraMu
U CBEPCTHMKaMH,  CIHOCOOHOCTb K  IOCTPOCHUI0  WHIAUBUAYaJIbHON
0o0pa30BaTeNbHON TPACKTOPUH, BJIAJICHHUE HAaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKOM,
IIPOCKTHOU U COLMAJIBHOMU JIEATEILHOCTH;

MetanpeameTHble pe3yiabTaThl OCBOCHUS YUEOHOH NMCIUIUIMHBIL

- pa3BUTHE MPEICTABICHUI O MaTeMaTHUKe Kak opMe OMHCaHUs U METOJE
MO3HAHUA JEHCTBUTEIBLHOCTH, CO3/IaHUE YCIOBHM JIJII MAaTEMAaTUYECKOIO MOJEIIH-
pOBaHMUS;

- (popmupoBaHue OOIIMX CIIOCOOOB MHTEIJIEKTYaJbHOU NESITEIBLHOCTH, Xa-
PAKTEPHBIX JIJII MATEMATUKH U SBISIFOLIIUXCSI OCHOBOMW MMO3HABATENIBHOU KYJIBTYPHI,
3HAYMMOM JJI Pa3IMYHBIX cep YeTOBEUECKOM NeITeIbHOCTH;

TpeOGoBaHus K IPEIMETHBIM pe3yJbTaTaM OCBOCHHUS yU4€OHON TUCIUTIIIMHBI,
BKJIFOYAIOIIMM OCBOEHHBIE 00YUYaIOIMUMHUCS B XOJI€ M3YUYEHUSI y4eOHOTO MpeameTa
yMeHus, crienuduueckue aisi JaHHOW MpeMEeTHON 001acTH, BUIBI ACSITEIBHOCTU
M0 TIOJYYCHUI0O HOBOTO 3HAHMS B paMKax y4eOHOro TIpenMeTa, ero
peo0pa3oBaHUI0 U MPUMEHEHHUIO B y4E€OHBIX, Y4EOHO-TIPOEKTHBIX U COIMAILHO-
MPOCKTHBIX CUTYyaIusX, (HOPMHUPOBAHHE HAYYHOTO THUIIA MBIIUICHUS, BIAJCHUE
HAyYHOH TEPMHUHOJIOTHECH, KITFOUEBBIMU MTOHATUSIMHU, METOIAMH U TIPUEMAMHU.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS YUEOHON JUCIUTIIINHBIL:

- c(OpMHUPOBAHHOCTH TMPEJCTABICHUN O MAaTeMaTHUKE KaK 4acTH MHUPOBOM
KYJBTYPBI 1 O MECT€ MAaTEMAaTHUKU B COBPEMEHHOM ITMBHIIM3AIIUH, O CIIOCO0aX OMHU-
CaHMsl Ha MATEMATUYECKOM SI3bIKE SIBIICHUH PEaIbHOTO MUPA;

- c(opMUPOBAaHHOCTH MPEJCTABICHUN O MAaTEMAaTHYECKUX TOHITHSIX KaK O
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIONIMX OIHKCHIBATH W HU3Yy4aTb
pa3HbIe NPOLIECCHl U ABJIEHHUS; TOHUMAaHNUE BO3MOMXKHOCTH aKCHMOMATHYECKOTO I10-
CTPOEHHUSI MATEMATUYECKUX TEOPHUIL;



- BJIAJICHUE METOAAMM JOKAa3aTEIbCTB U aJIOPUTMOB PEIICHHUS; YMEHUE UX
IIPUMEHSTH, IPOBOJUTH T0KA3aTEIIbHBIE PACCYKIAEHUS B XOJI€ PELICHUS 3a/a4;

- BJIAJICHUE CTAHAAPTHBIMU IIPUEMAaMU PELICHUs PAllMOHAIBHBIX U UppaLy-
OHAJIbHBIX, IOKA3aTEIbHBIX, CTCIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HeE-
PABEHCTB, UX CUCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX POrPaMM, B TOM
qucie U MOUCKa IIyTH PELICHUs U WIUIIOCTPALUU PELICHUs YPAaBHEHUM U Hepa-
BEHCTB;

- c(hOpPMUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX MOHATHIX, HACAX H
METOJaX MAaTEMATHYECKOTO aHAJIN3A;

- BJIAJICHUE OCHOBHBIMU IOHATHSMU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€O-
METPUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha 4epTekax, MOJICNAX U B PEaIbHOM MUpPE TeoMeTpudeckue pury-
pBI; IPUMEHEHUE U3YyYEHHBIX CBOWCTB TreoMeTpuueckux Guryp u Gopmyn 1is pe-
LICHUs T€OMETPUYECKUX 3a7a4 U 3374 C IIPAKTUYECKUM COACPIKAHUEM;

- c(OpMUPOBAHHOCTH MPEJICTABICHUN O MpoLIeccax U ABJICHUAX, UMEIOIIUX
BEPOSATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBLHOM MU-
pe, 00 OCHOBHBIX MOHATHUAX IEMEHTAPHON TEOPUHM BEPOSTHOCTEH; YMEHUN HaXo-
JUTh U OLICHUBATh BEPOATHOCTH HACTYIUIEHUsI COOBITUN B MPOCTEHIINX MpaKTHUe-
CKMX CUTyallMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEIUYMH;

- BJIAJICHUE HAaBBIKAMH UCII0JIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaAMM
IIPU PEIICHUU 3a/1a4;

3. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JUCHUTIINHBI

3.1 O6bem yueOHOM TUCIUTIIMHBI U BUJIbI Y4EOHOU paboThI

Bun yuebnoi paboThl O06bem yacoB
1 cemectp
Jlexuun 95
CamocrosrenbHas pabota 00ydaronierocs 11
[TATT 10
Bcero 3a 1 cemectp 116
[TpomesxyTouHas arrecTanus 3ayer
2 cemecTp
Jlexuun 84
CamocrosrenbHas paboTta 00ydaromierocs 32
[TATT -
Bcero 3a 2 cemectp 116
MaxkcumanbHast yueOHasi Harpy3ka (Bcero) 232
Obs3arenbHas ayquTOpHas yueOHast Harpy3Ka (BCero) 232
[TpomerxyTouHas arTecTanus 9K3aMeH




3.2. TemaTuueckuii 1jIaH U coepkaHue yueOHON AUCUUIUIMHBI MaTemaTuka

Hanmenosanue pasznenos Coneprxanue yueOHOTo MaTepuaia, 1abopaTopHbie paboThl M TPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCS 4acoB OCBOCHUS
1 2 3 4
1 CEMECTP
Beenenue MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJIOTHUSX U
IPAKTUYECKOH AedaTeabHOCTH. Llenu 1 3a1aun u3yuyeHuss MaTeMaTUKU B 2 1
YUPEKACHUSAX CPEeHEro MpodecCHOHaIbHOro 00pa30BaHMsl.
I''TABA 1 YUCJIOBBIE ®YHKIINN 12
Tema 1.1. ToxnecTBeHHbIE IPpeoOpa3zoBaHus alreOpanuecKuX BbIPaKEHUM. 1
IlosTOpenue 6asucHOro Jlunelinble ¥ KBaJlpaTHbIE YPABHEHUS U HEPABEHCTBA. 1 2
Marepuana Kypca anredpr! | By oas koHTpoIbHAs PaGoTa 3 KYPC OCHOBHOI LIKOJbI 5
OCHOBHOMH IIIKOJIBI
Tema 1.2. [enble u panoHanbHble yncaa. Pannonanbuble 1pobu. MppaunoHanbHbie 2
Pa3Butue nonsaTus o qrcsa. MHOXKECTBO NEHCTBUTEIbHBIX YHCEIL. 9
yucie Yucnosas npsmast. [Ipubnmxennsie Beraucnenus. [lpubnmxennoe 3HaueHue 2
BEJIMYMHBI U TOTPEIIHOCTU MPUOIMHKEHUH.
Tema 1.3. Onpenenenue uncinoBoil pyHkumuu. O0aacTh ONMpeaesieH!sl U MHOXECTBO 2
Uucnossle GyHKIUU 3HayeHuH; rpaguk yHKiuu. CriocoOs! 3a1aHus QyHKIMIA. 5
CaoiicTBa (QyHKIMIT: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 5
NepUOJIMYHOCTb. [IpOoMeXyTKH BO3pacTaHusl, yObIBAaHMUSL.
I''TABA 2 TPUTOHOMETPU A 22
Tema 2.1. UucnoBas okpykHOCTb. CUHYC, KOCUHYC, TAHI'€HC U KOTaHT'€HC IIPOU3BOJIBHOIO
Tpuronomerpuueckue yria. Paguannas mepa yrina. Uncnosas OKpYXHOCTb Ha KOOPAMHATHOM 2
byHKIUA IIJIOCKOCTH.
®opmyiel puseneHus. [IpeoOpa3oBanus mpocTeHIIuX TPUTOHOMETPHUECKUX 9 2
BBIPAKCHUI.
@OyHKIMS Y = sinX, €€ cBOHCTBa U rpaduK. 2

DyHKIUS Y = cOsX, € cBOICTBa U rpaduk.




Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS
1 2 3 4
Tema 2.2. ApKCHHYC, apKKOCUHYC, apKTaHTeHC yucia. [IpocTeiinme TpuroHoMeTpuyecKue 2
Tpuronomerpuyeckue YpaBHEHHUS.
YpaBHECHUA Pemenne TpUroHOMETPUYECKUX YPAaBHEHUM. 2 2
Mertoibl pelieHust ypaBHEHUH. 2
OnHOpOHBIE YPAaBHEHUS. 2
Tema 2.3. CuHyC ¥ KOCHHYC CYMMBI U PA3HOCTH JBYX YTJIOB. 2
IIpeoOpasoBanue TaHreHc CyMMBI M Pa3HOCTH JIBYX YIJIOB. 2 5
TPUTOHOMETPHHCCKHX CuHYyC M KOCHHYC JABOHHOTO yria. ®opMyJibl OJOBHHHOIO YIJIA. 2
BbIpaKCHIH [TpeoOpa3oBaHue CyMMbI B IPOU3BEICHUE U IPOU3BEICHHS B CYMMY. 2
I''TABA 3 I[TPOU3BOIHAA ®YHKIIMN 18
Tema 3.1. IMocaenoBarensHOCTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YHMCIOBBIX 5
ITocnenoBarenbHOCTH MIOCJIEI0BATEIBbHOCTEM. 5
[Tpupamenue aprymenTa, npupaiienue GpyHkunu. beckoHeuHo yObIBaromas 4
reoMeTpHuuecKas MPOrpeccus U ee cymma.
Tema 3.2. OnpeneneHne NpOU3BOIHON, €€ TeOMETPUUECKUI U (PU3NIECKUI CMBICII. 2 5
[IpousBoaHas HyHKIHH. IIpaBuna IpoOU3BOAHBIX CYMMBI, PA3HOCTH, IPOU3BEICHMS, YACTHOTO 4
Tema 3.3. VYpaBHeHUe KacaTelbHON K rpaduKy (yHKIHH. 5
IIpumenenus Hccnenoanue GpyHKINH HA MOHOTOHHOCTb U SKCTPEMYMBI
IPOM3BOTHON [IpuMeHeHHe TNPOMU3BOJHOM K HCCIEAOBAHUIO (DYHKIUH U MOCTPOEHUIO 5 2
rpauKoB.
[Tpumeps! UCIIONIB30BAHUS TPOU3BOIHOM JUIsl HAXOXKACHUS HAUTYUILIEro 2
pelIeHNUs B MPUKJIAIHBIX 3a7a4ax.
I''TABA 4 TTAPAJUIEJIBHOCTD U IEPITEHUKYJIAPHOCTD B I[TIPOCTPAHCTBE 26
Tema 4.1. Crepeomerpust. OCHOBHBIE IOHSTHSI CTEPEOMETPUN: TOUKA, IPsIMast, IIIOCKOCTb, 2
[TapanmnensHOCTD B MPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH. 9
HPOCTPAaHCTBE Ilepecekaromuecs, napajleibHble U CKPELIUBAIOIIMECS IPSAMBIE. YTOJI MEXIY 2

IIPSIMBIMU B ITPOCTPAHCTBE.




Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSTENbHAs paboTa 00yUaroIuxcs 4acoB OCBOCHUS
1 2 3 4
[TapamienpHble mpsiMast ¥ IIIOCKOCTh. 1Ipu3Hak mapamiensHOCTH NpAMOH U 2
IIJIOCKOCTH.
[TapayuienpHble M NEPECEKAIONINECS TUIOCKOCTH, UX WUIIOCTpALMs Ha MOZACIAX.
PaBeHCTBO  OTpe3kOB  NapauieibHBIX  MPSAMBIX, 3aKIOYEHHBIX  MEXIY
NapauIeIbHBIMU MIJIOCKOCTSIMHU. 2
[TapayuieapHOCTB JIMHUM ITEpeceYeHus ABYX IJIOCKOCTEN TPEThEU INIOCKOCTBIO.
[TapannensHoe npoekTrpoBanue. M300paxxeHue npocTpaHCTBEHHbBIX QUTYP.
Tema 4.2. IlepnenauKyISIpHOCTE NPSMBIX. 1lepneHaIuKyIIpHOCTh NPSAMON U IUIOCKOCTH, €€ 5
[lepnieHIUKYIAPHOCTD B WJUTFOCTPALMS HA MOJIEIISX.
POCTPAaHCTBC IlepneHauKynsip ¥ HAaKJIOHHAas K IUIOCKOCTH, IIPOEKIMS HAKIOHHOM Ha
IUIOCKOCTh. Teopema o Tpex mnepneHAuKyiaspax. PaccrossHue oT TOUYKH 110 2
IIJIOCKOCTH. 2
JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIia 2
[TepnieHauKyIApHBIE IUIOCKOCTH, UX WIUTFOCTPALlUs HA MOJEIIAX, IPU3HAKU U 9
CBOICTBA.
Tema 4.3. JlexapToBbl KOOpAMHATHI B IpocTpaHcTBe. PopMylia pacCTOSHUSA MEXKIY IBYMS
KoopauHnats!l 1 BEKTOpHI TOYKaMH. YpaBHeHUs chepbl U TiockocTd. dopmyrna pacCTOSHUS OT TOYKU J0 2
IJIOCKOCTH. 2
Bektopsl. Moayns BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB U 2
YMHOXEHHE BEKTOpa Ha YUCJIO. YTOJ MEXKY BEKTOPaMH.
Koopaunats! BekTopa. 2
CkansspHoe npousBeieHne BeKTopoB. KosnmmHeapHbie BEKTOPBI. Paznokenue 2
BEKTOPA M0 JIBYM HEKOJUTMHEApHBIM BEKTOpaM. 2
Kommuianapasie Bektopsl. PasznoxkeHue BeKTopa 1Mo TpeM HEKOMIUIaHapHBIM
BEKTOPaM 2
I''TABA 5 MHOT'OI'PAHHUKU U TEJIA BPAILLEHUA 25
Tema 5.1. MHuororpanauk. Bepumnsl, pedpa, rpaHi MHOTOIpaHHUKA. BbImykiibie 3 2

MHororpanHuKu

MHOT'OT'paHHUKH. HpmMa, €€ OCHOBAHUA, OOKOBEIE pe6pa, BBICOTA, OokoBast




Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 9acoB OCBOCHHSA
1 2 3 4
noBepxHocTh. [Ipsamas u HakinonHas npusma. [IpaBunibHas npusma.
[Tapamnenenunen. IlpsimoyroneHbeiii mapamwienenunen. Ky6. Ilupammma, ee
OCHOBaHuE, OOKOBble pedpa, BbICOTa, OOKOBas IMOBEPXHOCTb. 1peyrojbHas 2
nupamua. [IpaBunbHas nupamuga. Y cedeHHas NUpaMua.
Ceuenus kyOa, NpuU3Mbl, TUPAMU/IBL. 3
[IpencraBieHne O MNpaBWIBHBIX MHOTOTpAaHHHKAaX (TeTpal’ap, KyO, OKTa’ap, 9
JOICKAdAP U UKOCAIIP).
CummeTpun B KyOe, B mapajuiesienuIieie, B MPU3Me U MTUPaMUIe. 9
O06beMbl MHOTOIPaHHUKOB.
Tema 5.2. [Tpsimoli KpyroBod LMIMHAP U €ro 3yieMeHThl. OceBble CEUEHHS] U CEUCHMS 3
Tena BpameHus napajieNibHbIe OCHOBAHUIO [IMIIMHAPA.
dopmyia s HAXOXKACHUS TUIOMa 1 OOKOBOM MOBEPXHOCTH LMJIMHIPA 2
[Tpsimoii KpyroBoii KOHYC, €ro 35eMeHThl. OCeBbIe CEYCHHS U CEUECHUS
napajuieiabHble ocHOBaHUI0. Dopmyna 1t HaX 0k ACHUS TUTOIIaaN OOKOBOM 3
MIOBEPXHOCTH KOHYCA.
[Tap u cdepa, kacaTenapHas MIOCKOCTH K cepe. [lnomans moBepxHOCTH chepbl 3
OObeMmbl Te BpallleHus 2
CamocrosTenbHas pabota 00yJaromuxcs 11
CamocrosrenbHas pabdora 1o riaase | UnciaoBble QyHKIMU:
- CO3/IaHUe MPOeKTa 1Mo TeMe «UuCIIoBbIe PYHKIIUN UITH
- BBITIOJTHEHUE palboT:
1. Cosznanue mpe3eHTanuu 1o Teme «UucioBpie (yHKITHN 2 3
2. Joknan no teme «UuciaoBbie QyHKIHI»Y
3. Cocrapnenue cooparka Gopmyi mo Teme «HucioBbie GyHKITHI
JlomaiHsist KOHTpoJIbHAs paboTa 1o TeMe «HucioBble GyHKIUN
CamocTosrenbHas pabota 1o riase 2 TpuroHoMeTpus
- CO3/1aHue MpoeKTa 1o TeMe «TpuroHoMeTpus» Uiu 2 3

- BBITIOJTHEHUE PadoT:
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Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS

1 2 3 4

Co3panue npe3eHTanuu 1o reme « puroHoMeTpus»
1. Hoxuman o teme «YuCIoBbIE (yHKITHI
2. CocraBneHne KpoCcCBOp/Ia WM TECTA 10 TeMe « T puroHoMeTpus»
3. CocraBnenue coopHuka popmyn o reme « TpuroHomeTpus»
Jlomanisss KoHTposbHas paboTa o Teme « TpuroHoMeTpus»

CamocrosrenbHas padora o riase 3 [IponsBoanas GyHKIUN
- co3ianue npoekra 1o teme «IIpou3BoaHas GyHKIUNY) WK
- BBITIOJTHEHUE PadoT:
Co3nanue npe3enTanuu 1o teme «IIpousBoaHas GyHKIUNY
1. Joxnan no teme «IIpousBognas GpyHKIUM
2. CocraBieHHe KpoccBOpaa Wi Tecrta 1o teMe «[Ipou3BoaHas GyHKIUN
3. Cocrapnenue coopruka popmyin o reme «IIpousBogHast yHKIHI»
JlomarnHsist KOHTpOJIbHAsL paboTa 1o TeMe «IIpou3BoaHas GYHKIIUNY

CamocrosrenbHas padora 1o riase 4 [lapamienbHOCTh U EPICHIUKYISIPHOCTD B IPOCTPAHCTBE
- CO3JIaHue MPOeKTa 1o TeMe «[lapaieIbHOCTh U MepIeHANKYISIPHOCTD B IPOCTPAHCTBE) WU
- BBITIOJTHEHUE palboT:
Co3nanue npe3eHTalmu 1o teme «llapanienbHOCTh U MePIeHIUKYIIPHOCTh B IIPOCTPAHCTBE
1. Jloxnan mo Teme «IlapamienbHOCTh U MEPICHIUKYISIPHOCTD B IIPOCTPAHCTBEY 2 3
2. CocraBneHue KpoccBopia 1k tecta 1o teme «llapanieabHoCTh U NepIeHIMKYISIPHOCTD B
POCTPAHCTBE
3. Cocrasnenue cooparka popmy mo teme «l[lapanaenbHOCTh ¥ NEPISHIUKYISIPHOCTh B TPOCTPAHCTBEY
JlomarnHsis KOHTpOJIbHAsL paboTa 1o TeMe «IlapaienbHOCTh U MEePIeHIUKYIISIPHOCTD B IIPOCTPAHCTBEY

CamocTosTenbHas paboTa 1o riaBe S MHOrorpaHHUKY U TeJla BPaLICHUs
- CO3/1aHue MPOEeKTa 1Mo TeMe «MHOTOrpaHHHUKH U TeJla BpallleHUs» WIn
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu 1no reMe «MHOTOIpaHHUKH U Tella BPaIeHUs » 3 3
1. Hoxuan no teme «MHOTOTpaHHUKH U T€Ja BPAIICHUSI»
2. CocraBieHHe KpOCCBOP/Aa WK TecTa 1Mo TeMe «MHOrOorpaHHUKH U Tella BPaIlleHUs»
3. Cocrasnenne coopHrka popmyi o teme «llapamienbHOCTh U MEePIEeHAUKYISIPHOCTh B IPOCTPAHCTBEY




HaunmenoBanue pa3znenos Copepxanne yaueOHOro MaTepuana, 1abopaTropHbie padOThl U MPAKTUICCKHE O6beMm YpoBeHb
U TeM 3aHATHS, CAMOCTOSITENIbHAS pab0Ta 00yJaArOIINXCS 9acoB OCBOCHUS
1 2 3 4
JlomaniHsist KOHTpoJIbHAs paboTa 1o TeMe «MHOTrOrpaHHUKH U Tella BpallleHus»
2 CEMECTP
I'JTABA 6. TIEPBOOBPA3HAS U UHTET'PAJL 14
Tema 6.1. [TepBoobpaznas pyHkuu. OCHOBHOE CBOKWCTBO MEPBOOOPA3HOM 2
IlepBooOpasHast u [TpaBuia BEIYUCIIEHUS TIEPBOOOPA3HBIX. 2
HHTCIpa [ToHATHE HEOMPEAEIEHHOrO HHTETPAIA. 2
®opmyna HetoTona—IJleitOHua. 2 2
[Tpumepsl MpUMEHEHHsI UHTErpaia B (pU3UKe U TEOMETPHUHU. 2
Bropas npousBoaHas u ee (pU3NIECKHUIA CMBICIL. 2
[TpakTrueckoe 3ansTue Ne 16 BeruncieHue nHTerpanos 2
I''TABA 7. CTEITIEHHAS, [TOKA3ATEJIbHASA 1 JIOTAPUOMUYECKHUE ®YHKIINN 30
Tema 7.1. Kopensb crenenu n> 1 u ero cBoiicTaa. 2
Crenenu 1 KOpHH. Crenens ¢ pallMOHAIBHBIM MOKa3aTeseM U e€ cBoiicTBa. [loHsTe o crenenu ¢
Crenennas GyHKIus JNEUCTBUTEILHBIM ITIOKA3aTEJIEM. 2 2
VYnpoieHue BbIpaXXeHUH, coiepkKalux CTeneHb 2
Perenne nppalinoHaIbHBIX ypaBHEHUIN 2
Tema 7.2. [Toka3zarenbHas ¢pyHkuMA (3KcroHeHTa). CBONCTBA U rpaduk. 2
IlokasarenbHast pyHKIUMS. | PemeHne MoKa3aTelbHBIX YPABHEHHUIA. 2 2
[Toka3zarenbpHBIC HEPABEHCTBA. 2
Tema 7.3. Jlorapudm uncna. OCHOBHOE JTOTapu(MHUIECKOE TOXKIECTBO. 2
Jlorapugmmrdeckas Cgoiictsa. Jlorapudm npousBeeHus, 4aCTHOTO, CTETIEHU. 2
bynxums. JleCATHYHBII U HATYPATbHBIN JTOrapu(MBbI, YHCIIO €. 2
[TpakTraeckoe 3austue Ne 23 [IpeobpazoBaHue BhIpaKESHHI, COIEPIKATIX 9 2
sorapu@mbl
Jlorapudmmueckas GyHKIUsA, €€ CBOWCTBA U rpaduK. 2
Jlorapudmuueckue ypaBHEHUSI. 2
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Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE O6bem YpoBeHb
U TeM 3aHATHS, CAMOCTOSATENbHAS paboTa 00yJaIOIINXCs 4acoB OCBOCHUS
1 2 3 4
Jlorapudmudeckue HepaBEHCTBA. 2
[TpakTrueckoe 3ansatue Ne 24 Pemenue norapuMu4IecKux ypaBHCHHH U
HEPABEHCTB. 2
TJIABA 8 KOMBUHATOPUKA,CTATUCTUKA U TEOPUS BEPOSITHOCTEN 18
Tema 8.1. Cratuctuyeckas o0paboTka naHHbIX. [IpencTaBienue JaHHbIX (TaOIULIb, 3
DNeMEHTHI Juarpammsl, rpagukn). I'uctorpaMmsl. 2
MaTeMaTHYECKOM UmncnaoBble XapaKTEPUCTHKH PSIOB TaHHBIX. 3
CTaTUCTHKH
Tema 8.2. DJeMeHTapHbIC U CJIOXKHBIE COOBITHSI. 3
OIeMeHThI TeOpUH BeposiTHOCTE CyMMBI HECOBMECTHBIX COOBITHH. 3 2
BEPOATHOCTEH BeposTHOCTH IPOTHBOIOIOKHOIO COOBITHS. 3
Tema 8.3. [ToouepenHblit 1 OTHOBPEMEHHBIHM BEIOOP HECKOIBKUX AJIEMEHTOB U3 KOHEYHOT'O
DNeMEHTHI MHO’KECTBA. 3 2
KOMOWHATOPUKH
I'JIABA 9. YPABHEHU ST U HEPABEHCTBA.CUTCEMbI YPABHEHUI 1 HEPABEHCTB. 16
Tema 9.1. PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. 2
YpaBHeHUA U OCHOBHBIE IPHUEMBI PELICHUs] CUCTEM YpaBHEHUI: MOJCTaHOBKA, alredpanyeckoe 5
HepaBeHCTBA. CUCTEMBI CJIO’)KEHUE, BBEJCHNE HOBBIX MEPEMEHHBIX.
YPaBHEHHH 1 HEPABEHCTB. | Pernenne MPOCTEHIINX CHCTEM YPABHEHHMII C JIBYMsS HEH3BECTHBIMH. PelreHie 2
CHCTEM HEPABEHCTB C OAHOW NEPEMEHHOM.
Hcnonp3oBaHue CBOMCTB M rpapukoB (YHKIUI HpU pEIIEHUU ypaBHEHUN U 2 2
HEPaBEHCTB.
Metox unTepBanoB. M300pakeHne Ha KOOPAWHATHOM IMJIOCKOCTH MHOXKECTBA 9
peleHnii ypaBHEHUH 1 HEPABEHCTB C ABYMS IEPEMEHHBIMU U X CUCTEM.
[IpuMeHeHre MaTeMaTUYecKUX METOJIOB JUIsl PEIIeHUs COJEp>KaTeNIbHBIX 3aJad
U3 pa3UYHbIX OOyiacTell HAyKW W MpaKkTUKU. VIHTepmperanusi pe3ynbrara, y4eT 2

peaNbHBIX OTPAaHUYEHUM.
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HaunmenoBanue pasneinoB ConeprkaHue yueOHOTO MaTepralia, 1JabopaTopHbie paObOThI M MPAKTHUYECKUE
U TeM 3aHATHS, CAMOCTOSITENIbHAS pab0Ta 00yJaArOIINXCS

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

1 2

4

PaLII/IOHaJIbHBIe, HppalOHAJIbHBIC YPABHCHUA U CUCTCMBI. MCTOI[BI peICHUA

[IpakTuueckoe 3ansatue Ne 27 Pernienue pa3iMuyHbIX BUJIOB YPaBHEHUM

TJIABA 10. DJIEMEHTBI TEOPMM MHOXECTB I MATEMATHYECKOM JIOTUKU

Tema 10.1. Buast MmHOXecTB. CriocoObI 3ajanust MHOXKECTB. Oniepaliii HaJl MHOYKECTBAMHU.

ONEMEHTHI TEOPUH WctrHHbIE U JTI0XKHBIE BhICKa3bIiBaHUs. Onepanuu HaJl BbICKa3bIBaHUSIMU. CBSI3b
MHOXXCCTB 1 BBICKA3bIBAHUSI C MHO>KECTBOM.

N INOINIDN

MaTCMaTHICCKOM JIOTUKH | 3axoHpl JIOTMKH. PelmieHHe JOTMYecKuX 3a7ad C MCIOJIb30BaHUEM KPYTOB
Oitniepa. Y MO3aKI0UEHUs

CamocrosTenbHas pa60Ta 06yt1aroumxc;1

32

CamocrosrenbHas padora 1o riase 6 [leppooOpasHas u UHTErpan
- co3aanue npoekTa o reme «llepBooOpasHas U UHTErpaI» WK
- BBITIOJTHEHUE PadoT:
Coznanue npesenrtanuu no teme «IleppoodbpaszHas u uHTErpa»
1. Joxman o teme «IlepBooOpa3Hasi © MHTETpa»
2. CocrapieHHe KpoccBopaa wiu Tecrta 1no reme «lleppooOpas3Has u uHTErpam.m
3. Cocrapnenue coopruka popmyn mo reme «IlepBoodpaszHas u UHTETpa»
JlomanrHsist KOHTpoJibHas paboTa 1o Teme «llepBooOpa3Hasi U HHTETpa»

CamocrosrenbHas padora 1o rinase 7 CTeneHHas, mokas3arenbHas U Jorapupmudeckas GyHKIUN
- co37]aHKe MpoeKTa 1o reMe «CTeneHHasl, mokazareiabHas 1 Jorapudmuueckas GyHKIUN» WU
- BBITIOJTHEHUE palboT:
Coznanue npesentanuu no teme «CreneHHas, nokasareinbHas U Jiorapupmudeckas QyHKIIMN
1. Hoxnan no teme «CTeneHHas, oKa3aTenbHas U Jorapupmudeckas GyHKIUN»
2. CocraBneHne KpOCCBOp/Aa WK TecTa 1o TeMe «CTeneHHas, moka3areiabHas U JIorapuhMudeckas

G yHKITII
3. Cocrapnenue coopHrka popmyi mo Teme «CrenenHas, moka3arelbHas U JIoraprupMuIecKas

G yHKITII
JomanrHsist KOHTpoJibHas padboTa 1o Teme «CTeneHHas, mokasaTeabHas U Jjorapupmudeckas QyHKITIN»

CamocrosrenbHas pabdora 1o riaase 8§ KomOuHaToprka, CTaTUCTHKA M TEOPHSI BEPOSTHOCTEH
- co3fianue npoekta no reme «KomOnHaTOpUKa, CTAaTUCTUKA U TEOPUSI BEPOSTHOCTEN) WU

14



HanmenoBanmne pa3aciioB
n TEM

Coneprxanue yueOHOro MaTepuaia, 1adbopaTopHbie paboThl M IPAKTHYECKHUE
3aHATHS, CAMOCTOSITENIbHAS pab0Ta 00yJaArOIINXCS

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

1

2

4

- BBIIIOJIHCHUE pa60T:

Co3nanue npe3enTanuu 1no remMe «KomOnHaTOpHKa, CTATUCTHKA U TEOPUS BEPOSITHOCTEH»
1. Hoxnan no reme «KomMOnHATOpHKa, CTATUCTHKA U TEOPUSL BEPOSITHOCTEH»
2. CocraBneHHe KpocCBOpAa WK Tecta 1o TeMe «KoMOuHaToprKa, CTaTUCTHKA U TEOPHUS BEPOSTHOCTEH)
3. Cocrasnenue coopHuka popmyi 1o reme «KomMOMHATOpHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN»
JlomarHsist KOHTpOsIbHAs paboTa 1o TeMe «KomMOnHaToprKa, CTATUCTHKA U TEOPHS BEPOSTHOCTEH

CamocrosrenbHas padora 1o riase 9 YpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHUI U HEPAaBEHCTB.
- CO3JJaHME MTPOEKTA 110 TeMe «Y paBHEHUS U HepaBeHCTBA. CUCTEMBI ypaBHEHUN U HEPABEHCTB)» UJIU

- BBIIIOJIHCHUC pa60T:

Coznianue npe3eHTanuy 1o TeMe «YpaBHeHUs U HepaBeHCTBa. CUCTEMbl YpaBHEHUM U HEPABEHCTBY
1. Hoxnan no teme «YpaBHeHUs U HepaBeHCTBA. CUCTEMBl ypaBHEHUH U HEPABEHCTB»
2. CocraBneHHne KPOCCBOP/A WM TeCTa 10 TeMe «Y paBHEHUS U HepaBeHCTBA. CHCTEMbI ypaBHEHUH 1

HCPABCHCTB»

3. CocraBnenue coopHrka GopmyI 1o Teme «YpaBHEHUs U HepaBeHCTBAa. CUCTEMBI YpaBHEHHUH U

HCPAaBCHCTB»

JlomarHsist KOHTpoJibHAsA padboTa 1o TemMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMbl ypaBHEHUN U HEPABEHCTB)

CamocrosrenbHas pabora o riase 10 D1eMeHThl TEOpUH MHOXKECTB U MAaTEMATUYECKOM JIOTUKH.
- CO3/1aHUE MPOEKTA 10 TeMe «YpaBHEHUs U HepaBeHCTBAa. CUCTEMbl YpaBHEHUI U HEPAaBEHCTBY MU

- BBITIOJTHEHUE PadoT:

CO3I[8.HI/I€ IMMPE3CHTalUHU 110 TCME «DIIEMEHTHI TEOpUH MHOKECTB U MaTeMaTHYECKOM JTOTHUKH
4. I[OKJ'Ia)I 10 TeMe «IJIEMEHTEI TCOPHUU MHOXKECTB U MaTEeMaTHYCCKOM JTOTUKH
5. CocraBienue KpoCCBOpAa UJIN TECTA 110 TEMC «IIIeMEHTBI TCOpHUU MHOKECTB U MaTeMaTH4eCKOM

JIOTUKH»

6. CocraBieHue C60pHI/IKa (I)OpMYJ'I 10 TeMe «DIEMECHTEI TCOpHUU MHOKECTB U MaTeMaTUUYECKON JIOTHKH
ZIOMaHIHSISI KOHTPOJIbHAA pa60Ta o TeMe «IIEMEHTHI TCOPHUU MHOXKECTB U MaTEeMaTHIeCKOM JTOTUKH

Hroro

232
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3.3. XapakTepucTuka OCHOBHBIX BHJIOB JIEATECIHLHOCTH OOYYarONIMXCsl HA YpPOBHE y4eOHBIX NEWCTBHM (IO pasienam
coJiepKaHus y4eOHOM TUCIMIIMHBI MaTemMaTrka)

HanmenoBanmne pa3aciio

XapaKTepI/ICTI/IKa OCHOBHBIX BHI0OB y‘ICGHOﬁ JACATCIIbHOCTH

[IpenmeTHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
I''TABA 1. UHACJIOBBIE Crpoutp rpadguk uucioBoil ¢yHKIMHM, TO4YKkuHA | Brnamers CcTaHJIapTHBIMU | BbIipaxatb CBOHU
OYHKINN KOOPJMHATHOM MJIOCKOCTH IIpUeMaMu MOCTPOECHUS | MBICJIM B YCTHOH U

BpruncisaTe  A€KapTOBBI  KOOPAMHATBI  TOYEK
YUCIIOBOM  OKPYKHOCTH. Biaserb NOHATHUSAMH
CHHyCa, KOCHHYCa, TaHI€HCA W KOTaHIECHCa,

HaXOaAUTh UX 3HAYCHUA
HaXOI[I/ITL 3HAa4YCHUC (I)YHKI_[I/II/I, COOTBCTCTBYIOIIICC

rpauKOB YUCIOBBIX (QYHKIMH.

Ocyl1ecTBIsATh MOMCK
uH(bOpMallMK 7S BBINOJHEHUS
y4eOHBIX 3aJJaHUM C

MACbMEHHOW peYu.
Caymate 1 BCTynaTh B
JIMaJIoT, y4acTBOBATh B
KOJIJICKTHBHOM
o0cyXJIeHUH MpodIIeM.

apryMeHTy U  apryMeHT, COOTBETCTBYIOLIMiI | UCIIOJb30BAHUEM y4eOHoi
3HAYEHUIO QYHKLUU JIUTEPATyphI
Onpenensath cBoilcTBa (QyHKUMU TO Tpaguky, H
CBOICTBa (DYHKIIMIA, 33 JTaHHBIX AHAJTUTHYCCKU
['JTABA 2 N300pakaTh YUCIOBYIO OKPYKHOCTb, TOUKU U IyT'H | AJIEKBAaTHO ucnonb3oBath | CIOCOOHOCTh  BECTH
TPUT'OHOMETPUA Ha YUCJIOBOM OKPYXXHOCTH, HaXOIUTb YHUCIO, | PEYEBBIE CPEIACTBA U PELIEHUd | AUAJIOr C  APYTUMU
COOTBETCTBYIOIILIEE TOYKE u TOYKY, | pa3JIM4YHBIX ~KOMMYHUKATUBHBIX | JIOJbMH, IOCTUIaTh B
COOTBETCTBYIOIIYIO YUCITY 3aJa4; BIAJCHUE YCTHOM U | HEM
BelyncnaTe  A€KapTOBbI  KOOPAMHATBI  TOYEK | MIMCBMEHHOM peYbl0; CTPOUTH | B3aMMOIIOHMMAHMS,
YHUCIOBOM  OKPY)XHOCTU. Bragerp MOHATHAMM | MOHOJIOIMYECKOE  KOHTEKCTHOE | HAXOJIUTh OOIIMe Len
CHHYyCa, KOCHHYCa, TAaHI€HCA M KOTAHICHCA, | BBICKa3bIBaHHUE. U COTPpYAHMYATH A
HaxXOoJWUTh UX 3HaueHus llepeBoauth U3 rpagycHoOi | AneKBaTHO, TOYHO U | UX JOCTHKEHHUS.

MEpHI yIJia B paJlaHHyI0 MEPYy U HAa000pOT.

3amnunceIBaTh OCHOBHBIC TPUTOHOMCTPUYCCKUC
TOXIACCTBA W MNPHUMCHATH HUX IIPU BBIYHUCICHHUAX
CHHYCa, KOCHHYCa, TaHT€HCAa M KOTaHTEHCa YHhCIIa

(yria).

@opmynupoBaTh MpaBUiIo paboThl ¢ (Gopmynamu
IIPUBEJCHUS, BBINIOJIHATH npeodpazoBaHus
BBIPAKCHUI.

MOCJIEZIOBATEIbHO OTOOpaxaTh B
peun (ommcaHue, OOBICHEHHE)
coJiepKaHue COBEpIIAEMbIX
NeicTBHi, Kak B opMe TPOMKOM
COIMAIIM3UPOBAHHON PEYM; TaK U
B (popmMe BHYTpEHHEW peuH, Kak B
YCTHOM, TaK M B NHUCbMEHHOH
peun.

Co3narenbHOE
OTHOULICHHUC K
HENPEPHIBHOMY
00pa3oBaHMIO KaK
YCIIOBUIO  YCIEIIHOU
npodeCCUOHATBPHOU W
00IIeCTBeHHOMN
NESATSIIbHOCTH

16




HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4

@opMynMpoBaTh  ONPEACNIEHHS U CBOICTBA | YMETh aHaAJIN3UPOBATb,
TPUTOHOMETPUUYECKUX (YHKIUN, aHaIM3HPOBATh, | KPUTHUCCKU OLIEHUBATh u
YUTATh U CTPOUTH TPAPUKH. HUHTEPIPETUPOBATH
Haxonuth nepuona GpyHKIuy. nH(OPMALIHIO.
Bemonuare npeoOpazoBanus rpaduxoB. Pemars | Ctpouts JIOTUYECKOE
MIPOCTEUIINE YPABHEHUS C MOMOILBI OKPYXHOCTH | pacCyKJICHHE, BKJIIOYAIOLIEE
U TaOJIUIIbI 3HAYCHUIA. YCTaHOBJICHUE
Brnaners craHmapTHBIMH TIpUEMaMH  PELICHUS | IPUYNHHOCIIEICTBEHHBIX CBA3EH.
TPUTOHOMETPUYECKUX YPABHEHUM. HNwmets MIPE/ICTABIICHHE 0
3anmuceiBaTh  (OPMYIBI, HCHOJIB30BaTh WX Ui | BOBHUKHOBCHHUHW, Pa3sBUTHH U
BBIYHUCIICHUH U IIPe00pa30BaHUN BbIPAKEHUI. IIPUMEHEHNUN TPUTOHOMETPUH.
Beinonuate  mpocrteiime  npeoOpazoBanuss  u | [IpOBOANTE TPUKUIKY U OLCHKY
BBIYHCIICHUS] TPUTOHOMETPUYECKUX BBIPAKEHUM. pe3yJIbTAaTOB BBIYMCIICHUH,

aHAJIN3UPOBATh MPUYHHBI

JIOTIYIIEHHBIX OIHUOOK.

I'TABA 3 TTPOU3BOIHAS | ®opmynupoBath TTOHATHE npezaena | AHaMM3UpoBaTh U OCMBICTUBAThH | BHOCHTH
OYHKIMN MOCJIEIOBATEILHOCTH,  TOHSATHE  TMPOU3BOJIHOM | TEKCT  3a7a4yd, Ha  OCHOBE | HEOOXOAUMBIC

(GyHKIHIH. KOMOMHHPOBaHUS paHee | KOPPEKTHUBBI B
Haxonute mnpousBoaHblE NpOCTEHIINX (QYHKIMH, | H3YYEHHBIX aJIrOpUTMOB U | IeUCTBUE IIOCIIE €r0
UCIIOJIB3YS AJITOPUTM. CIOocO0OB  JAEHCTBHMSL ~ PELIAaTh | 3aBEPIICHUS HA OCHOBE
[Tpumenste mnpaBuia auddQepeHIupoBaHus MPH | HETUIIOBbIE 33/1a4H. €ro M ydera xapaxkrepa
HaXO0XJICHUU TPOU3BOTHON (PYHKLIUU OOBSCHATD U3YYEHHEIE | CAEeNaHHBIX OIIMOO0K
DopMyIUpOBaTh NOHATHE MOJIOKEHHST Ha CaMOCTOSTEIbHO
T€OMETPUYECKOT0 W (PU3MYECKOr0  CMBICTA | MOA0OpaHHBIX KOHKPETHBIX
npou3BoHON (yHKIMU. Vcronp30BaTh ajaropuTM | MpUMEpPax.
COCTaBIICHUS YpaBHEHHS KacaTelbHOW K rpaduky | OCymecTBiIATh TTOUCK

GyHKINU.
Hcnonmp30BaTh  TOHATHE  CBSI3M  BO3PACTaHUS,

yObIBaHUS (PYHKIMM M TPOU3BOAHON (PYHKIIHH.
OOBSICHATD N3y4YEHHBIE TOJIOKEHUS Ha
CaMOCTOSITEJIbHO  MOJOOpPAHHBIX  KOHKPETHBIX

nH(pOpMaUK AJI  BBITOJTHEHHS
yueOHBIX 3aJJaHHi C
HCIIOJIb30BaHUEM
JUTEpaTyphl

yaeOHOI
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4

puMepax.

@opMynupoBaTh MOHATHE JKCTpeMyMma (YHKIHU.

OcymecTBisATh ~ HcciaeAoBaHue  (QYHKIUUM — Ha

MOHOTOHHOCTb U 3KCTPEMYMBI.

[IpuMeHATh  NPOU3BOJHYKO K  HMCCIEIOBAHUIO

¢byakuun. CtpouTh rpaduk QYHKIHH ¢ TTOMOIIBIO

MPOU3BOHOM.

Haxomute ckopocts mpomecca 1o Qopmyie,

UCTIONB3YS (PU3NIECKUN CMBICIT TIPOU3BOTHOM.

CdopmupoBaThb MOHSITHE HauOOJIBIIIETO,

HaMMEHBIIIETO 3HaYeHUE (DYHKIMH HA TIPOMEXKYTKE.

Haxonute HauOosbliiee, HavMEHbLIEE 3HAUYECHUE

(GyHKIIMHM Ha OTpPE3Ke.
I''IABA 4 @opmynupoBaTh U JOKa3bplBaTb TeOpeMbl M | MoaenupoBarb reoMeTpUUYEcKue | AJIEKBAaTHO
[TAPPAJIAEJIBHOCTDB U CBOMCTBA, (HOPMYJIUPOBATH OMPEICTICHUSI. O00OBEKThl  HCIOJB3YS TOTOBBIC | HCIIOJIL30BATh peub
IMEPIIEHAWKYJIAPHOCT | [IpuMeHATh M3y4EHHBIE TEOPEMBI U CBOWCTBA MPH | KOMIBIOTEPHBIE IIPOIPAMMBbI U1 IUIAaHUPOBAHUA U
b B ITPOCTPAHCTBE. peneHuu 3aay. OcymecTBiATh IIOUCK | Perysiuu cBOEH
BEKTOPHI B PacnosnaBate M W300pakaTh Ha PHCYHKaxX yroj | HEOOXOAUMON HMHGOpMAIMM VIS | AeSTENLHOCTH,
I[TPOCTPAHCTBE. MEX/1y MPSIMOM U MJIOCKOCTBIO, IBYTPAHHBIC YIJIbI. | BBINOJHEHUS YUEOHBIX 3aJaHUN. | UCIIOIL30BATh peub

N300paxaTh NpPOCTpPaHCTBEHHbIE GUIYyphl W WX | AHAIM3MPOBAaTh W OCMBICIMBATH | JIJIsl PETYJISIUN CBOETO

MMPOCKIMHU Ha IMMIOCKOCTD. TCKCT 3aJa4du, ﬂeﬁCTBHﬂ_

HaxoauTts B OKpyKarolieM MHpe MapajuiesibHble U | IepeQOopMyInpoBaTh  YCIOBHE, | CTABHUTH BOIIPOCHI;

NEePIEeHIUKYIISPHBIE IUIOCKOCTH U MPSMBIE. MOJEIIUPOBATh yCIIOBUE U | oOpamarbcs 3a

BrimonHsaTh JIEUCTBUA c BEKTOPaMH B | CTPOUTH JIOTUYECKYIO LIETIOYKY. TTOMOIIIBIO;

MIPOCTPAHCTBE, UCMOJIb3Ysl OCHOBHBIE ITPAaBHIIA. YMmeth dbopMynupoBaTh U | popMyIHpoBaTh CBOM

yIep>KUBaTh yueOHYI0 3a7a4y; 3aTpyIHEHUS;
HMcnonp30Bath METOJ KOOPAMHAT TPH PEIICHUH | IPE0OPa30BbIBAThH IPAKTHUECKYIO | Ipeyiararb MOMOIIb U
3a/1a4 Ha BBIYHCIIEHUS U JOKA3aTeIbCTBA. 3a7a4y B IIO3HABATENILHYIO; | COTPYAHUYECTBO;

Haxomute B Tekcre Tpebyemyro HH(pOpMAIIHIO;
OTIPEIETISITh TEMY H TIIaBHYIO MBICIIh TEKCTA.

CTaBUTh HOBbIE Y4EOHBIE 3a/1a4M
B COTPYJHUYECTBE C YUUTEIIEM.
[IpumenaTs YCTaHOBJICHHBIE

MPOSIBIIATh AKTUBHOCTD
BO  B3aMMOJIEHCTBUH
JIs peLeHust
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
Pemiate 3a1aun Ha OCHOBE U3YYEHHOT'O MaTepuaia. | MpaBwiIa B IJJAHUPOBAHUM | KOMMYHUKATHUBHBIX
croco0a perieHus; 3a/1a4
Bribupars JENCTBHUS B | CIylIaTb U BCTYIATh B

COOTBETCTBUHU C IIOCTaBJICHHOU
3aJa4el U YCIOBUSMU €€

peanuzanum;
OIPECIISITh IOCIIEA0BATEIEHOCTD
IMPOMEIKYTOUYHBIX Heﬂeﬁ u

COOTBETCTBYIOIIMX UM JACHCTBHI
C YYETOM KOHEUYHOIO PEe3yJbTarTa;
COCTaBJISITh T1aH u
IIOCJIC0OBAaTCIIbHOCT  JICHCTBUM;
MPEABUNIETh YPOBEHb YCBOCHHUS

3HaHUH, ero BPEMEHHBIX
XapaKTEPUCTHK; MIPEABUIETH
BO3MOKHOCTH MOJTY4EeHUS
KOHKPETHOTO

JIMaJor, y4acTBOBATh B
KOJUIEKTUBHOM
00CyXIeHUU TTPOOIIEM.
YuuteiBaTh pasHbIe
MHEHUSI U CTPEMUTHCA
K KOOPIUHAIIUH
pa3IMYHBIX MO3UIMN B
COTPYJIHUYECTBE.
[Tonnmatp
UH(OPMALHIO,
MIPE/ICTABICHHYIO B
TEKCTOBOM dbopme;
OTJIETISATh HOBOE
3HaHUE OT M3BECTHOTO;

pe3ynbTara Py PEIICHUH 3aa4d | CTAaBUTh  BOMPOCHI K

OCYIIECTBISITh  MTOTOBBII U | TEKCTY W HCKaTh
MTOIIArOBBII KOHTpPOJIb 10 | OTBETHI HA HUX.
pe3yJIbTary; OCYyLIECTBIATE | OpUEHTUPOBATH B
KOHCTAaTHP YOI U | CUCTEME 3HAHUU;
MPOTHO3UPYIOIIMKA KOHTPOJIb IO | BBIOJIHATH ~ QHAJIU3,
pesynpraTy ¥ 1O  cHocoOy | MpOM3BOANTH CHHTES.
JEUCTBHS.
OcymecTBIsTh
KOHCTAaTUPYIOLIUI u
MIPOTHOZUPYIOLIIMN KOHTPOJIb IO
pe3yabTary W MO  CIOCco0y
JIEUCTBHS.

I'JIABAS. Pacnio3naBaTh Ha yeprexax, pUCyHKax M Mmouernsx | Mcnosb3oBaTe  koMIblOTEpHOE | Bolpaxars CBOH
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
MHOI'OT'PAHHUKUA 1 OPOCTPAHCTBEHHBIE ~ I'e€OMETpUYECKHe  (PUTypbl, | MOAETHPOBAHNE MBICJIA B YCTHOH H
TEJIA BPAIIIEHW A KoH(urypamuu duryp. U DKCHEPUMEHT [IJI HW3YyYEHMS | TUCbMEHHOM peun.
[TpuBOIMTE HpHUMEpBl AHAIOIOB TI'€OMETPUYECKUX | CBOMCTB reomeTpuueckux | Ciaymarb U BCTynarh B
Guryp B OKpy>Karomem Mupe. 00BEKTOB. JIMajor, y4acTBOBATh B
N300paxaTh NpPOCTPAaHCTBEHHbIE T'€OMETPUUYECKHUE | AHAIM3UPOBATH M OCMBICIUBATH | KOJUIEKTUBHOM
burypsl 1 UX KOHQUTYpAalUU C HMCIOIH30BAHHUEM | TEKCT 3a7auu, | 00CyKIeHUU TPOOIEeM.
YEepPTEHKHBIX UHCTPYMEHTOB. nepedopMyIMpOBaTh  YCIOBHE, | YUUTBIBATE  pa3HbIE
®opMynHpoBaTh  OMpENETICHWE TNPU3MbI W | U3BJIEKAThH HEOOXOUMYIO | MHEHHSI U CTPEMUTHCS
MUPAMHIBI, WX DJIEMEHTOB H BHJOB Ha | HHMOPMAIIHUIO, MOJICJIUPOBATH | K KOOPIUHAIIUH
KOHCTPYKTUBHOM OCHOBE. YCIIOBHE€ C TIOMOIIBID CXEM, | pa3IMUHbIX NO3ULUNA B
Hccnenosatb U OINMCHIBATh CBOICTBa PUCYHKOB, CTPOHUTH JIOTHYECKYIO | COTPYAHHUYECTBE.
MPOCTPAHCTBEHHBIX TEOMETPUYECCKUX  (QUTYD, LENOYKY paccyxaenuii, | JloroBapuBarscs u
UCIIOJIB3YSI AKCIIEPUMEHT, HabmroeHue, KPUTHYECKH OLICHUBATh | IPUXOIUTH K
u3Mepenue. HaxonuTe B OKpyXaroniem Mupe MOJTy4EHHBIH OTBET, | 001IEeMy PEIICHUIO
MIPOCTPAHCTBEHHBIE CUMMETPHUYHBIE (PUTYPHI. OCYHIECTBJISATh  CAMOKOHTPOJIb, | COBMECTHOM
N3o06paxarh CUMMETPUYHbIE POBEPATH OTBET Ha | JeATEIbHOCTH, B TOM
MPOCTPaHCTBEHHBbIE QUTYphl. Pemats 3amaun Ha COOTBETCTBHE YCJIOBUIO. Yucjie B CHTYallUd
HaXO0XJICHUE Ha JI0Ka3aTeNIbCTBO, Ha PaccmarpuBath CEYEHHUs | CTOJIKHOBEHHUS
BBIYHMCIICHHE [JIJIMH, YIJOB, Ha TOCTPOEHUE MIPOCTPAHCTBEHHBIX buryp, | uHTEpECOB.
CEYEHUH MHOTOTPAaHHUKOB, TEJ BpallCHUS. MOJIy4aeMble nyTeM
@opMynHpoBaTh  OMNpEleJeHUuE  IIIMHJPA, MPEAMETHOTO W
KOHYca, cephl U 1apa, X SJIeMEHTOB. KOMITBIOTEPHOTO

BI)Ipa)KaTB OOAHHU CIUHHIBLI HW3SMEPCHHUA YCPE3
JIpyrue.

dopmynupoBaTh oTpe/ieIieHe TUTOTIIA M
MOBEPXHOCTH, 00BEMa Tela.

HccnenoBath 3aKOHOMEPHOCTH MEXIY

dopMynaMu TUIOIIAACH TIOBEPXHOCTEH H  UX
o0BeMaMu

Pemate 3amauM Ha HaxOKIAEHHWE Ha IUIONIANEHN
MOBEPXHOCTH W OOBEMOB MHOTOTPaHHUKOB, TEI

MOJICIUPOBAHMS, OINpPENENATh HUX
BUJL.

OcymecTBIsTh TTOWCK
HeoOxonuMo HHpopManuu yis
BBITIOJTHEHUST YUEOHBIX 3a/IaHU C

WCTIOI30BaHUEM yaeOHOI
JUTEPATYPHI.

Uckarp Haunbonee >pQexTuBHBIE
CrocoObl  pemieHHs 3a7ad B
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
BpallleHU. 3aBUCUMOCTH OT KOHKPETHBIX
YCJIIOBUU.
Crtpouth pedeBoe BBICKAa3bIBAHUE
B YCTHOU M MHUCBMEHHOU (popme.
OcCyliecTBIISITh ~ WUTOTOBBIA U
MOIIArOBBII KOHTPOJIb o
pe3yibTarty.
[Ipn BBIIIOJTHEHUU
BBIYMCIIUTEIIbHBIX ONepalui
ucnons3oBate Microsoft Excel,
OpU MpPE3EHTAlMU BBIBOJIOB —
Microsoft Power Point.
I'JTABA 6. @opmynupoBaTh ONpeeNeHue IepBooOpa3HoH, | PazsepHyro 000CHOBBIBATH
[NEPBOOBPA3HAA U HEONPEIEICHHOT 0 UHTErpaa. CYKJICHHS, IIPUBOAUTH
NHTEI'PAJI Boruncnsate nepBooOpa3Hyro Uisi CyMMBbI YHKITUH, | J0Ka3aTEIbCTBO.
UCIOJIb3YS CIPAaBOYHbIE MaTEpUAIIbI. OcymecTBiATh MIOMCK
Hcnonp30BaTh yMEHUE HAXOJIUTH MEPBOOOPa3HYIO | MHQOPMAIIUK Il  BBITOJTHCHUS
JUIsL CyMMbI (DYHKUMH, TPOU3BEAECHNUS (YHKIMH Ha | y4eOHBIX 3aIaHUMN C
YHUCIIO, HWCIIOJIb3yS  CIpPAaBOYHBIE  MaTepUalbl. | HCIOJIb30BAHUEM y4eOHO
IIpumeHnATH CBOMCTBA HEONPEIEIEHHBIX | JINTEPATyPhI
MHTETPAJIOB B CIIOKHBIX TBOPUECKUX 3aJJaHUSIX.
®opMupoBaTh MOHATHE ONPEAEIEHHOT0 UHTErpala,
¢dopmyny HeroToHa-
JleiiGHMIIa, KPUBOJIMHEHHOMN Tpaneuuy.
BbruucnsaTe onpeneneHHblii HHTerpan Al CyMMBI
(GYHKIMH, UCIIONIB3YS CIIPABOYHBIE MaTEPUAIIbI
BoimonuaTe  HaxokaeHue —Iiomaau  (UrYpHI,
OTPAaHUYEHHYIO JIMHUSMU.
[IpuMeHATh MOHSATHE HHTETpaja B MPHUKIATHBIX
3a/ayax.
I'JTABA 7 CTEIIEHHAZ, Pacnio3naBate KOpHM HarypaJbHOM creneHu wu3 | Mcnosb3oBath roTOBbIE | BBITH  TOTOBBIM K
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
I[TOKA3ATEJIbHAA N YuCJa U UX CBOMCTBA; CTEIEHU C PAlMOHAJIbHBIMU | KOMIIBIOTEPHBIE MPOrPAMMBI JJISl | CAMOCTOSITEIbHOMY
JJIOTAPUOMUNYECKASA NOKa3aTeIsIMM, MX  CBOWCTBA;  CTENEHHM  C | MPeoOpa3oBaHUsl PALMOHANBHBIX, | TIOUCKY METO/1a
OYHKINHN JNEHCTBUTEIbHBIMU [I0Ka3aTEISAMMU. Uurarh | MPPALMOHAIBHBIX  CTENEHHBIX, | pEIICHHUS MPOCTEHIIINX
CBOMCTBA KOpHEM M3 HATypaJbHOM CTEIEHH, | [I0Ka3aTeIbHbIX U | anredpandyeckux
CBOMCTBA CTEIEHU C norapu(MUUECKUX BBIPAKEHUH. | BhIpaKeHHUH,
palOHaIbHBIMU IIOKA3aTEIAMHU ITonp30BaThCS TOMONHUTENLHON | COAEPKALIMX — KOPHH,
BHINONHATS JIHCTBHS © KOPHAMH HaTypambHoii | Y CHPABOUHON JIMTCPATYPOIi U | cTernenH, gorapudmer;
CTENEHH, CTENEHU c paloHaIbHBIMU peobpasoBait palMOHATbHbIX, Hcnonb30Bath
MOKa3aTelssMH, CTENeHH ¢  jelcTBuTebHbMY | MPPALHOHATBHBIX CTCHCHHBIX, IPHOOpPETEHHBIE
IIOKA3aTEeISIMHU. TOKasaTC/IbHBIX 1 . 3HAaHUA U YMEHHs Ha
OOBACHSTH  TOHSTHE  norapudma,  cpoiictsa | 1OTAPHPMUUECKUX BHIDAKSHUH. | oo o
norapudMa,  NECATHUHBIE U HaTypaibHble | DJIAACTb CTAHAAPTHBIMU podeCCHOHATBHOTO
norapudmel. TPUCMAMH PCIICHH K1 u
HpI/IMeHﬂTB OCHOBHOC JIOI‘apI/I(bMI/I‘-IeCKOG paliMOHAIbHbIX, HOBCCI[HGBHOf/i SKU3HU.
TOXKJIECTBO Opy  pEIIEHUH BhIpakeHui, | IPPAINOHANIBHBIX CTCIICHHbIX,
®dopMyIMpOBaTh M 3ANUCHIBATH TpaBuia jeiicTpuii | TOKA3aTCIBHBIX U 5
¢ norapudMamy. aorapu(pMHUECKUX BBIPAKEHUH.
[TpeobpazoBbIBaTh anredpandeckue
BBIPAXECHMS, pallMOHAJIbHBIE, UPPALIMOHAJIBHBIE,
CTETIEHHbIE, T0Ka3aTeNIbHbIE U JorapupMUUecKue
BBIPAKEHMUSI.
['JIABA 8 Pemare  mpocredimve komOuHaTopHble 3amauyd | CocTaBmaTh  IUIaH  pemeHus | Mcmonb3oBath
KOMBHMHATOPHKA, METOA0M nepebopa, Bripaxxars U3BECTHBIC | 3a/1a4H; pUOOpEeTEeHHBIE
CTATUCTUKA U TEOPUS | dopmyinbl; BpruuciasTe B NpocTeHIINX claydasx | Beith TFOTOBBIM K | 3HAHUST M yMEHUS B
BEPOSITHOCTEM BEPOSTHOCTH COOBITUI Ha OCHOBE CaMOCTOSITCIIEHOMY HIOMCKY | TIPAKTHYECKOM
MoJicYeTa Yrcia UCXO0/10B; METOJa PEUICHUs] BEPOSITHOCTHOM | NCSITCIIBHOCTH "

[IpencraBnsaTe  aHamU3  peabHBIX
JAHHBIX B BHUJIE Uarpamm, rpaduKos.;
AHanu3upoBath HHGOPMAITUIO
CTAaTUCTUYECKOTO XapaKTepa.

YU CJIOBBIX

3a7a4H;

Hcnonb3oBarts TOTOBLIE
KOMIIBIOTEPHBIE TPOrPaMMBbl IS
aHanu3a uHbopMaIuu

MOBCEIHEBHOM KU3HM.
BEITE TOTOBEIM
OTCTauBaTh CBOIO
TOYKY 3pEHUS NIPU
peLIeHUU
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

IIpenmeTHbIE MeranpeameTHbIe JInuHOCTHBIE
1 2 3 4
CTATUCTUYECKOTO XapakTepa U | BEPOATHOCTHBIX 3a/1ad,
IIOCTPOCHUS rpadgukoB U | IpH aHAJINA3C
JAarpamM. HHpOpMaHH
CTaTUCTUYECKOTO
Xapaxrepa.
Haxonuts
JIOTIOJIHUTEIIbH YO
nHpopMaIuo TS
peleHus
BEPOATHOCTHBIX
IIPaKTUYECKHX 3a]1a4.
Cdopmuposath
OCHOBBI  JIOTUYECKOT'O
MBILLUICHHUS JUIS
peuieHus
BEPOSATHOCTHBIX 3a/1a4.
I''TABA 9 YPABHEHUA U | [Ipon3BoauTh paBHOCWIBHBIE MEpeXoAnl ¢ Lenblo | Mcnonp3oBaTh rOTOBBIE
HEPABEHCTBA. YIIPOLIEHUS] YPaBHECHUM, HEPABEHCTB. KOMIIBIOTEPHBIE IIPOrPaMMEL, B
CHUCTEMbI YPABHEHU | BhInonHAT, NpOBEpKY HAlIEHHOrO pelieHHs C | TOM Yucie s TIOMCKA MyTH
N HEPABEHCTB. IOMOIIIBI0  TOJCTAHOBKM W ydeTa OOJIACTH | pelleHHs U WILIIOCTpaluu

JOIYCTUMBIX 3HayeHU#. [IpenBuuers BO3MOKHYIO
NOTEPI0 WJINM TMPHOOpPETEeHHE KOpPHS M HaxXOJIUTh
IYTH BO3MOKHOTO M30eranust omnook. [IpuMeHsaTs
OCHOBHBIC METOJIbl  pelIeHHs aaredpandyeckux
YPAaBHEHUI: METOJ Pa3JIOKEHUSI HA MHOXKHUTEIU H
METO/1 BBEJICHUSI HOBO NIEPEMEHHOM.

Pematp IIPOCTHIE TPUTOHOMETPUYECKHUE,
MoKa3aTesbHbIe, IOTapu(PpMUUECKHe, palliOHaTbHbIE
Y UPPALMOHAILHBIC YPABHEHHUS.

IIpuMeHATs  CTaHAApTHBIE INPUEMBI  pELICHUS
palMOHAIBHBIX, UPPALIMOHAJIBHBIX, IOKA3aTEIbHBIX,

peleHns ypaBHEHUH U
HEpPaBEHCTB.

OnpenensiTb NPUIUHBI
BO3MOXHBIX IOTEPb WIIH
MPUOOPETEHUS JIMIITHUX PEeIICHUN
U IYTH UCIPABJICHUS JaHHBIX
OLIMOOK.
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XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC MertanpeameTHbIe JIM4HOCTHEBIE
1 2 3 4
JOTapuPMHUECKUX u TPUTOHOMETPUUECKUX
HepaBeHCTB. PemaTb  HEpaBeHCTBa  METOJOM
MHTEPBAJIOB.
Hcnonb30Bath cBOWCTBA U TpaduKku GYHKIHUNA MpH
pELIEHUN ypaBHEHUI U HEPABEHCTB.
N300paxkatb Ha  KOOPAMHATHOM  IUIOCKOCTH
MHOXECTBA PELICHUN YPaBHEHHM U HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.
Pemate cucremel AByX YpaBHEHHMM C JByMs
HEU3BECTHBIMU rpaduyecku, METOA0M
MOJICTAHOBKM,  METOJIOM  airedpandyeckoro
CJI0KEHUS, METOJOM  BBEJEHUS  HOBBIX
nepeMeHHbIX. PemaTe cuctemMbl TpeX ypaBHEHHUI
C TpeMsI IEPEMEHHBIMH.
[IpuMeHsTh pa3iauuHble CHOCOOBI MPU PELUICHUU
CUCTEM HEpPaBEHCTB, N300paXkaTh Ha KOOPAUHATHON
IJIOCKOCTH MHOXKECTBA UX PEUICHUN
I'TABA 10 DJIEMEHTHI OrnepupoBaTh MOHITHSIMHU: KOHEYHOE MHOXKECTBO, AHanM3UpOBaTh M OCMBICIHBATH | BBITH ~ TOTOBBIM K
TEOPUU MHOXECTB U DJIEMEHT MHOKECTBA, OJIMHOKECTBO, TEKCT  3aJa4yd, Ha OCHOBE | CAMOCTOSITEIbHOMY
MATEMATUYECKOM nepeceyeHue, 00beJMHEHNE MHOYKECTB. KOMOMHHPOBaHUS paHee | MOUCKY MeTozaa
JIOI'MKMH. OnepupoBaTh NOHATHUSAMHU: HU3Yy4YECHHBIX aJIrOPUTMOB U | pemeHuss IPOCTEHUIINX
YTBEPXkKACHHUE, UCTUHHOE, JIO)KHOE YTBEP)KIEHUE, Croco0OB  JeMcTBHS  pemiarth | 3a/1ad;
OTpULIAHUE YTBEPKIACHUSI, KOHTPIIPUMED. HETHUIIOBBIE 33J1a4H. 7 (S p——
Haxonuth nepeceuenue, oobeAnHEeHNE MHOKECTB. | OOBICHATH M3yYCHHBIC | PHOGpETCHHBIC
PacriozHaBaTh NCTMHHOE, JI0)KHOE YTBEPKIEHUE, TNOJIOKEHUS HA CAMOCTOATENBHO | oo o YMeHHs Ha
omMOKY B yTBEepkAeHUAX. CTPOUTH HA YUCIOBOM 0100 paHHBIX KOHKPETHBIX | _o0oono
IPSIMOM TOIMHOKECTBA YHCIOBOIO MHO>KECTBA puMepax. POGhECCHOHATHHOTO
OcymecTBIsTh TIOWCK N
LUKJIal TIOBCETHEBHOU
uHbOpMalUU UL  BBIMOJHEHUS KH3HIL
y4eOHBIX 3a/laHAN c
HCII0JIb30BaHUEM y4ueOHO
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HaumenoBanue pasnenos

XapakTepuCcTUKa OCHOBHBIX BHJIOB YY€OHOU JIEATEIHHOCTH

[IpenmetHbIC

MertanpeameTHbIe

JIM4HOCTHEBIE

1

2

3

4

JUTEPATYyphbl
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4. YCIIOBUA PEAJIM3ALIU ITPOT'PAMMBI JUCTUTTJIMHBI

4.1 MatepuaibHO-TEXHHUYECKOE 00€CTICUeHUE TUCITUTIITUHBI

Peanmzamust y4eOHOW JTUCIHUIUIMHBI TPENIOJIaracT HaIWYUE YIeOHBIX
KaOMHETOB MaTEMaTHKH.

O6GopynoBanne ydyeOHOro KaOuWHeTa M paboyux MeCT KaOWHeTa: IIaKaThl,
TaOJUIIBI, KATTBKYJIATOP, ayIUTOPHAs JOCKA.

Texnudyeckue cpeicTBa OOYYCHHS: KOMIBIOTEPHI, MYJIbTHUMEIUHHASL
ammaparypa.

4.2 Y4eOHO-METOIMIECKOe 00ECTICUeHNE TUCITUTITIHBI
Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecnevyeHe JUCIUTIINHBI

OCHOBHbBIE HCTOYHHUKHU:
I. Knénos, A. B. Marematuka. KpaTkuii Kypc JEKIMH U TPaKTHUUYECKHUE

3amanus : ydyeOHoe mocobue mius CIIO / A. B. KnénoB. — 2-e usn., crep. —
Cankr-IletepOypr : Jlanb, 2024. — 140 c¢. — ISBN 978-5-507-49444-6. — Texkct

ANEeKTpOHHBIN // Jlanb : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/390638. — Pexxum jgocTyma: i aBTOPHS3.
II0JIb30BAaTEIIEH.

2. lllunaues, B. C. Hauana Bbiclield MaTeMaTUKH : ydeOHOE mocoOue s
CIIO / B. C. lumaueB. — 3-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2024, —

384 c¢. — ISBN 978-5-507-47460-8. — Texct : snextponHbd // Jlanp :
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/378488. — Pexxum goctyma: Ui aBTOpUS3.
ITOJIb30BATEIICH.

3. Pemenue 3agau mo maremaruke. [IpakTHKym Il CTYIAEHTOB CpEIHHUX
CHeIMaIbHBIX YYEOHBIX 3aBeicHUH : yueOHoe mocodue ais crno / B. B. I'apOapyk,
B. U. Pogun, . M. ConosneBa, M. A. llBapu. - 2-e uzz., ucnp. - CaHKT-
[TerepOypr : Jlans, 2023. - 416 c. - (Cpeanee mpodeccronanbHoe 00pa3oBaHue). -
URL.: https://e.lanbook.com/book/292952

4. Jlucwukuu, B. T. Marematuka B 3ajayax C peHICHUSMU : ydeOHOE
nocoobue s crio / B. T. Jlucwukun, W. JI. ComoBeituuk. — 11-¢ uza., crep. —
Cankr-IletepOypr : Jlanp, 2025. — 464 c¢. — ISBN 978-5-507-50776-4. — Texkcr

ANeKTpoHHbIM // JlaHb : »JekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/463433. — Pexxum goctyma: Juis  aBTOpUS3.
ITOJIb30BATEIIEH.

5. bimmuosa, C. II. Maremaruka. IIpakTukym i CTyZEHTOB TEXHHUYECKUX
cnenuanbHocTel : yueoHoe nocodue ansa CITIO / C. I1. binnoBa. — 3-e u3n., crep.
— Canxkr-IlerepOypr : Jlans, 2024. — 196 ¢. — ISBN 978-5-507-49222-0. —

Tekcr : anexTpoHHbI // JlaHb : 3nekTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/383441. — Pexum jgoctyma: Ui aBTOPHS3.
MIOJIb30BATEIIEH.
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6. bynasik, I'. M. COopHuUK 3a/1a4 U yNIpa)KHEHUN O BBICIIEH MAaTeMAaTHKe:
yaebHoe rocoodue s cro / I'. M. Bynasik. - 2-e uzg., crep. - Cankr-IlerepOypr :
Jlanb, 2023. - 332 c. - URL.: https://e.lanbook.com/book/321182

JlonoaHuTeNbHAS IUTEpaTypa:

1. Tyran6aeB, A. A. OcHOBBI BbIcIIel MaTeMaTuKu. Yacts 1 : yueOHUK 1ist
cno / A. A. Tyran6aes. — Caunkt-IlerepOypr: Jlanp, 2021. — 312 ¢c. — ISBN 978-
5-8114-6374-9. — TexkcT : »neKTpoHHBIN // JlaHb : 3MeKTpOHHO-OMONIHOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/159503 (mata obGpamieHus:
26.04.2023). — Pexwum JtocTyna: i aBTOPHU3. TOJIb30BaTEIICH.

2. TyranbaeB, A. A. OCHOBHI BBICIICH MaTeMaTHKU. YacTh 2: yI4COHUK IS
cro / A. A. Tyrau6aeB. — Canxkr-IletepOypr: Jlans, 2021. — 328 ¢. — ISBN 978-
5-8114-6622-1. — TekcT : »aeKTpoHHbIN // JlaHb: 3JIEKTPOHHO-OUOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/165840 (mata oOparieHus:
26.04.2023). — PexxuM jgocTyna: uist aBTOPHU3. TOJIb30BATEIICH.

3. TyranbaeB, A. A. OCHOBBI BBICIICH MaTeMaTUKU: YYEOHHK i cro / A.
A. Tyran6aes. — Cankrt-IlerepOypr: Jlanp, 2021 — Yacts 3 — 2021. — 308 c.
— ISBN 978-5-8114-7517-9. — Tekct: »neKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/183367 (nata
oOpamenus: 26.04.2023). — PexxuM qocTymna: i aBTOpU3. MOJIb30BATEIICH.

4. Tyran6aes, A. A. OcHOBBI BbICIIEH MareMaTuku. Yacts 4 : yueOHUK i
cro / A. A. Tyran6aes. — Cankr-IletepOypr: Jlans, 2022. — 288 ¢. — ISBN 978-
5-8114-8023-4. — TexkcT : 3neKTpoHHBIN // JlaHb: 3MEKTPOHHO-OMOIHMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/221246 (nmata oOpatuenus:
26.04.2023). — PexxuM gocTyna: st aBTOPHU3. MOJIb30BaTEIIeH.

5. Tyran6aeB, A. A. OcHoBbl BbiciIell MaremaTuku. Yacte 5 / A. A.
Tyran6aeB. — Cankrt-IletepOypr: Jlanp, 2022. — 212 ¢. — ISBN 978-5-507-
44740-4. — Texkct: dNMeKTpOHHBIN // JlaHb: AJIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
— URL: https://e.lanbook.com/book/302741 (nmara oGpamenus: 26.04.2023). —
PexxuMm nocryna: aist aBTOpu3. MOJIb30BaATENIEH.

6. Tyran6aeB, A. A. OcHoBbl BbiciIell MaremaTuku. Yacte 6 / A. A.
Tyran6aeB. — Cankr-IletepOypr: Jlanp, 2023. — 188 c¢. — ISBN 978-5-507-
44950-7. — TekcT : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CHUCTEMA.
— URL: https://e.lanbook.com/book/312884 (nata oGpamenus: 26.04.2023). —
Pexum moctyna: asis aBTOpU3. OJIB30BATENECH.

Meroauueckue yKa3aHus:

1. JluddepennumanbHoe wucyucieHne GYHKIUA OJHOW M HECKOJIbKHUX
MEePEMEHHBIX | METOAMY. YKa3. U 3aJIaHusl IJIs CaMOCT. paboThl / M-BO CEIhCKOTO
x03-Ba Poc. ®enepammn, Bonoroackas ITMXA, Umxkenep. dak., Kad. maremaTnku
u mex.; [coct.: FO. A. IInotHukoBa, H. B. CrapkoBckas]. - Bonoraa; Monounoe :
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BI'MXA, 2016. - 56 c. - Cucrem. tpeboBanms: Adobe Reader. - URL:
https://molochnoe.ru/ebs/notes/738/download

4.3. [lepeyenb nHOOPMAITMOHHBIX TEXHOJOTUM, UCTIONB3YEMBIX B OOYUECHHH,
BKJIIOYas TE€pPeYeHb MPOrpaMMHOro  oOecrieyeHuss ¢ HMHPOPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM

B kawectBe mnporpaMMHOro o0OecHedeHUs] HCHOJb3YIOTCS TPOrPAMMBbI:
onepanmonnsie cuctembl Microsoft Windows 10, Microsoft Windows Professional
8 Pro, Microsoft Windows Professional/ Starter, Microsoft Windows XP, oducHsie
naketel Microsoft Office Professional Plus 2003/2007/2010, Microsoft Office
Standart 2013, AatuBupyc Kaspersky Endpoint Security mist 6usHeca.

OnexTtpoHHass uH(pOpMaImoHHO-o0pa3oBatenbHas cpega DPI'BOY BO
Bomnoroackas IMXA.

NudopmarnmoHHbie CIIPaBOYHBIE CUCTEMBI

— EnuHoe okHO JOCTymna K 00pa3oBaTeIbHBIM pecypcaM — PEXKHUM JIOCTYTIA:
http://window.edu.ru/

— UIC «Koncynprantllorocy — pexxum poctyna: http://www.consultant.ru/

— Untepdakc - Llentp packpsitusi KoprnopaTuBHONW HHGoOpMauu (cepsep
pacKpbITHs HHpOpMaIKn) — pexum goctymna: https://www.e-disclosure.ru/

— Wudopmarnmonno-npaBoBoit mopran 'APAHT.RU — pexum npocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs cIpaBouyHas cucreMa «Celbxo3TexHuka» (Web-
Bepcusi) - pexuM 1ocTym: http://gtnexam.ru/

[Ipodeccronanbabie 0a3bl TaHHBIX

— Hayunas snektponnas Oubnuoreka eLIBRARY.RU — pexum nocrymna:
http://elibrary.ru

— Haykomerpuueckass 6a3a gaHHBIX SCOPUS: 0a3a maHHBIX pedepaToB U
UATUPOBAHUS — pexUM nocTymna:
https://www.scopus.com/customer/profile/display.uri

— OdunmansHpiii caiT denepalibHON CITyKObl TOCYIApPCTBEHHON CTATHCTHKHU
— pexxum noctyna: https://rosstat.gov.ru/ (OTKpBITBINA JOCTYTI)

— Pocculickas Akanemust Hayk, OTKpBITBIM JOCTYN K HAYYHBIM JKypHajaM —
pexkum pocrtyna: http://www.ras.ru (OTKpBITBIN TOCTYTI)

— OdunmanpHeiii callt MuHUCTEpPCTBA CeMbCKOTO Xo3siiicTBa Poccuiickoi
depneparuu — pexxum aoctyna: http://mex.ru/ (OTKpBITBIN JOCTYII)

DNeKTpOHHbIE OMOIMOTEYHBIE CUCTEMBI:

o DnexkTpoHHbIM OubmmuoTeyHwii karaor Web MPBUC — pexxum goctyna:
https://molochnoe.ru/cgi-
bin/irbis64r 14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=S
TATIC

o OBC JIAHb — pexum nocryna: https://e.lanbook.com/

o OBC Znanium.com — pexxuM goctyna: https://new.znanium.com/

o DBC IOPAWT — pexum nocryma: https://urait.ru/
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o OBC POLPRED.COM: http://www.polpred.com/

O DnexkTpoHHass OUONMOTEKAa  UW3JATENbCKOTO  LEHTpa  «AKaJIeMHUs»:
https://www.academia-moscow.ru/elibrary/ (komtexuus CITO)

ObC @®I'bOY BO Bonoroackas I'MXA — pexuMm  JAocCTyna:
https://molochnoe.ru/ebs/

4.4. O6mume TpebOBaHUS K OpraHU3alMKi 00pa30BaTENBHOIO MpoIiecca

OObpazoBaTenbHbBIN MPOLECC OPTraHU3yETCs CTPOTO MO PACIUCAHUIO 3aHATHUH,
YTBEPKACHHOMY IIPOPEKTOPOM 10 yueOHo# pabote. ['paduk ocBoeHus mpesmnosa-
raer MoCieA0BaTEIbHOE OCBOCHUE JUCHUTUIHBL.

C menpro oKazaHUsS MOMOIIY 00YYaIOIIUMCS IPU OCBOCHUU TEOPETUYECKOTO
U NPAKTAUYECKOT0 MaTepuaa, BHIIOTHEHUS CaMOCTOATENIbHONU paboThl pa3padarhi-
BAIOTCA Y4€OHO-METOJUYECKHE MaTepualbl: METOJMYECKUE YKa3aHWs, pa3aTroy-
HBII MaTepuall.

IIpr OCBOCHMM NUCUHUIUIMHBI MPENOAABATEIIEM YCTAHABIMBAOTCS Yachl J10-
IOJIHUTEJIBHBIX 3aHATHM, B paMKax KOTOPBIX ISl BCEX KEIAIOIIUX MPOBOASATCA
KOHCYJIbTALlUH.

4.5. KangpoBoe obecrieueHre 00pa3oBaTEIbHOTO MpoIiecca

Peanuzanus IIICC3 nomxHa obecrnieunBaThCs NEAATOTHYECKUMH KaJpaMH,
MMEIOIIMMHU BBICIIEE 00pa30BaHKE, COOTBETCTBYIONIEE MPOUITI0 TIPEnoaaBaeMon
JTUCIUTUTAHBI (MOJTYJIS).

[IpenonaBareny NoydarOT JOMOJHUTENBHOE TpodeccHoHaIbHOe 00pa3oBa-
HUE TI0 TporpamMMaM TOBBIIICHHUS KBanU(UKallMK, B TOM 4YHucie B GopMe CTakH-
POBKHU B MPOPUIBHBIX OpraHu3alusx He pexe 1 pas3a B 3 rona.

4.6. Obecnieuenue obpazoBanus ais aui ¢ OB3

st obecrnieueHusi 0Opa3oBaHUsT WHBAIUAOB U JIMI[ C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU 3JI0POBBSl pealu3als IUCLHUIUIMHBI MOXKET OCYLIECTBIISTHCS B
aIanTUPOBAHHOM BHJE, HCXOAS W3 HHIUBUAYAIbHBIX TCUXO(U3UIECKUX
OCOOCHHOCTEM W MO JMYHOMY 3asBJICHUIO OO0YYaroIlerocs, B 4YacTH CO3IaHMs
CIEIHUAJIBHBIX YCIIOBHIA.

B cnemnumanbHble yCIOBHS MOTYT BXOAMWThH: NPEAOCTABICHUE OTIEIbHOU
ayJIMTOpUH, HEOOXOAMMBIX TEXHUYECKUX CPEJCTB, NPHUCYTCTBHE aCCHUCTEHTA,
OKa3bIBAIOIIETO  HEOOXOAMMYIO TEXHUYECKYHD IOMOIIb, BBIOOp  (QOpMEI
MPEIOCTABIECHUSI WHCTPYKUMHU IO TOPSAAKY MPOBEACHHS TEKYIIEro KOHTPOJIS M
IPOMEKYTOUYHOM aTTeCTallM{, MCIOJIb30BAHUE CIEUUAJIBHBIX TEXHUYECKHUX
CPEIICTB, MPEAOCTABIICHNE NIEpephIBa ISl pUeMa MHUILH, JIEKapCTB U JIp.

JUist U1 ¢ orpaHUYeHHBIMM BO3MOXKHOCTSIMU 37I0pPOBbS MPEAyCMOTpPEHA
OpraHu3alys KOHCYJIbTAIlUN C UCIIOIb30BAaHUEM BJIEKTPOHHON MOYTHI.

Y4eOHO-MeTOAMYECKNE  MaTepuaibl Uil  CaMOCTOATEIbHOW  paboTh
OOyYaronMXCcs W3 YUCJIa WHBAIHMJOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3nopoBbs (OB3) npenocrasnsitorest B hopmax, afanTUPOBAHHBIX K OTPAHUYCHUSM
WX 3710POBBS U BOCIIPUATHUS HH(DOPMAITUH:
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JUtst TUTT ¢ HApYIIIEHUSIMU 3PCHUS

— B IIeYaTHOU (hopMe YBEIIMYEHHBIM MIPUDTOM,

— B (hopMe DJIEKTPOHHOTO IOKYMEHTA.

JIist i ¢ HapyIIeHUsIMU CITyXa:

— B IeyaTtHou opme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

Jist it ¢ HapyIeHUsIMUA OTIOPHO-/IBUTAaTEIBLHOTO amnmapara:

— B IeyaTHOU (hopme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIA TIepEYeHh MOXKET OBITh KOHKPETHU3MPOBAH B 3aBHCHUMOCTH OT
KOHTHHT€HTa 00y4aromuxcs.
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5. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHNMS YUEBHOU

JIACITUTUIMHBI

OCHOBHBIC TIOKa3aTeIH OLICHKHU pe3yJibTaTa

JInuHOCTHBIE PesynbraTrom (opMupoBaHUS JTHYHOCTHBIX Y4YEOHBIX YHHBEPCAIBHBIX

v
v
v

v

JEHCTBUN CIIeAyeT CYUTATh:

I0JIOKUTEIIbHOE OTHOLIEHHUE K YPOKaM MaTeMaTHUKU;
yMEHUE NpU3HaBaTh COOCTBEHHbIE OINOKY;

(opMHpOBaHKE IICHHOCTHBIX OPUEHTALUHN (CaMOPETyJISIHs, CTUMY-
JUPOBAHUE, TOCTUKEHUE U IP.);

(hopMHpOBaHHE MATEMATHYECKOW KOMIIETEHTHOCTH.

Mertanpenmernusle | Pesynbrarom QopmupoBaHUS MO3HABATENBHBIX  Y4€OHBIX

v

v

AN

AN N NN

AN

AN

YHUBEPCAJIBHBIX JCHCTBUI OyayT SBIATHCS YMEHUS:

MIPOU3BOJILHO U OCO3HAHHO BJIAJICTh OOIIMM IPUEMOM PEHICHHS 3a-
Aag;

OCYIIECTBIISATH MIOUCK HEOOXOTUMON MH(OPMAITUH [T BBITIOJTHEHUS
y4eOHBIX 3aaHHUIA;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEIICTBA, B TOM YHCIIE MO-
JIeITA M CXEMBI JUIS PEelICHUs y4eOHBIX 3a/1a4;

OpPUEHTUPOBATKLCS HA pa3HOOOpa3ue Croco00B PEIICHHS 3a/1a4;
YYUTHCS OCHOBAM CMBICIIOBOTO YTEHHSI XYJI0KECTBEHHBIX U MO3HA-
BaTeJIbHBIX TEKCTOB;

YMETh BBIICATH CYHICCTBEHHYIO HMH(POPMAIIUIO M3 TEKCTOB Pa3HBIX
BH/IOB,;

YMETh OCYIICCTBIISITh aHAJIN3 OOBEKTOB C BBIJCICHHEM CYIIIECTBCH-
HBIX M HECYIIIECTBCHHBIX IIPU3HAKOB,;

YMETh OCYIIECTBIISITh CHHTE3 KaK COCTAaBIICHHE IEJIOT0 U3 YacTeH;
YMETh OCYIIECTBIISITh CPaBHEHNE U KIACCU(PUKALUIO 10 33IaHHBIM
KPUTEPHSIM,

yYMETh YCTaHABIUBATh MPUYHMHHO-CJICICTBCHHBIC CBS3H,

yYMETh CTPOUTH PacCyXAeHUsS B (OpME CBS3HM MPOCTHIX CYKICHHUN
00 00BEKTE, €T0 CTPOSHUH, CBOWCTBAX U CBS3SX;

YMETh YCTaHABJINBATH aHAJIOTHH,

BJIQJICTh OOIIMM ITPHEMOM PEIICHHS y4eOHBIX 3a/1a4;

OCYIIECTBIISTh PACIIMPEHHBIN MOUCK WH(POPMAIIUU C HCIIOJIB30Ba-
HUEM PecypcoB OUOIHOTEKY;

CO3/1aBaTh W MPEOOPA30BBIBATE MOJCITH M CXEMBI JIIsl PEIICHUS 3a-
Aag,

YMETb OCYUIECTBJIATH BBIOOp Haubosee 3(PpPeKTUBHBIX 0Opa3oBa-
TEJIbHBIX 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX yCIoBUH. OCHOB-
HBIM KpUTEpHEeM C(HOPMHUPOBAHHOCTH KOMMYHHUKATHBHBIX YUCOHBIX
YHHUBEPCAIbHBIX JIEHCTBHH MOXHO CYHTaTh KOMMYHHKATHBHBIE
CIIOCOOHOCTH 00YYArOIIETOCs, BKIIFOUAIOIINE B CEOsI:

JKeJIaHWEe BCTYIaTh B KOHTAKT C OKPYKAIOIINMHU;

3HaHUE HOPM U MPaBWI, KOTOPHIM HEOOXOMMO CJICIOBATh MPHU 00-
IIEHUHU C OKPYKAIOIIMMU;
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v

YMEHHUE OpraHu30BaTh OOLICHHE, BKIIOYAIONIEE YMEHHUE CIYIIaTh
cobeceHNKa, YMEHUE SMOIMOHAIBHO COMEPEkKHUBATh, YMEHHE De-
1aTh KOH(JIUKTHBIE CUTYaIlu, yMEHUE paboTaTh B TpyIIIE.
COTPYJHHUYATH C TOBAPUILAMU IIPHU BBIIIOJHEHUM 3aJaHUN B Iape:
yCTaHABJIMBATh U COONIOAATH OYEPENHOCTh JIEHCTBHIA, CPAaBHUBATH
[IOJIyYEHHBIE PE3yJIbTaThl, BBICIYILIMBATh NIAPTHEPA, KOPPEKTHO CO-
001IaTh TOBapuUILy 00 OMMOKax;

3aJaBaTh BOIMPOCHI C LENbI0O TOJYYEHHUS HYXKHOM HHPOpMALUY;
[1[JopraHu3oBbIBaTh B3aUMOIIPOBEPKY BBINOJIHEHHOW paloThI;
[ [JBBICKA3bIBATh CBOE MHEHHE MIPU OOCYKICHUH 3a/IaHHS.

Kpurtepusimu  chOpMHUPOBAHHOCTH Yy  y4YalIerocss peryisiiuu  CBOEH
JESITeIbBHOCTH MOYKET CTaTh CIIOCOOHOCTD:

v

v

v

OTCJIC)KUBATH LIeJIb YUEOHOI 1eATeIbHOCTH U BHEY4EOHOM
(IpoeKTHas AeSITeIbHOCTD);

IUIAHUPOBATh, KOHTPOJIHUPOBATH U BBIMOIHATH JIEHCTBUE MO 3a/laH-

HOMY 00pa3iy, IpaBuily, C UCIIOJb30BaHUEM HOPM

BBIOMpATH CPEACTBA JIsl OPraHU3alUK CBOETO MOBEICHMUS;

aJIecKBaTHO BOCHPHUHHUMATh yKa3aHUs HA OMIMOKU M HCIPABISTH

HalJCHHbIE OLTHOKH.

OIICHUBATh COOCTBEHHBIC yCHEXH B BBIYUCIHUTEIIBHON EATEIb-

HOCTH;

IJIAHUPOBAThH MIATH [0 YCTPAHEHUIO MPOOEIIOB.

B pesynbrate u3yuenus teM Kypca oOydaroniuecs: AOKHBI UCIOIb30BaTh
MPUOOPETEHHBIE 3HAHUS M YMEHHUS B TMPAKTUYECKON JESITENbHOCTH U
HOBCEIHEBHOU KU3HU

v

JUI TIPAKTHYECKUX pacueToB 1o (GopmyiaM, BKIOUYas (HOpMYIIbI,
coJiep>Kallie CTENEeHH, PaJuKallbl, TPUTOHOMETpUYECKUEe (PyHKIIUH,
HCIOJIb3YSl MPU HEOOXOIUMOCTH CIIPAaBOYHbIE MaTepuaibl U MPo-
CTEHILINE BBIUYUCIUTEIbHBIE YCTPOUCTBA.

JUIsL OTMCAaHUS C MOMOUIbI0 (PYHKIMH pPa3IMYHBIX 3aBHCHUMOCTEH,
MPEJCTAaBICHNS UX rpauuecKy, HHTEPIpeTaluy rpauKoB.

JUI pELIEHWs MPUKIAJHBIX 3aJad, B TOM 4YHCIE COLUAIBHO-
SKOHOMMYECKUX U (U3NYECKUX, HA HAaWOOJbIIME M HAaWMEHBIIHNE
3HAYEHUS], HA HAX0X/IEHUE CKOPOCTH U YCKOPEHUSI.

JUISL pellieHus] PUKIIAJAHBIX 33]a4, CBS3aHHBIX C ITOHATHEM ONpee-
JIEHHOTO MHTETpaIa.

JUTSl BBIYUCIICHUSI OOBEMOB M TIIOMIAEH TOBEPXHOCTEH MPOCTpaH-
CTBEHHBIX TEJI MPU PELIEHUH NMPAKTUYECKUX 3a/ad, UCIOJIb3Ys IIPH
HE00XOJIMMOCTH CIIPABOYHUKHU U BBIYUCIIUTEIbHBIE YCTPONUCTBA;
JUIl WCCIIEOBAaHUs (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTHYECKHX
CUTyalluil Ha OCHOBE U3YYEHHBIX (POPMYI U CBONCTB QUTYD;

JUIS QHAJIM3a PEAJIbHBIX YHCJIOBBIX JaHHBIX, IIPEJICTABICHHBIX B BU-
1ie TuarpaMm, rpadukoB; aHaau3a HMH()OpMAIUKM CTaTUCTHYECKOTO
Xapakrepa.

[IpenmeTtHbie

B pesynbprare uzydeHus: TeMbl 00yJaromuecs T0KHB YMETh:
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Pa3Butue nouartus
0 4YHCIIe

v BBINOJIHATH apU(PMETHYECKUE ACHCTBUS HAJl YUCIaMU, COYeTas yCT-
HbIE U TUCbMEHHBIE IPUEMBI;

v HaXOJUTh NPUOIMKEHHbIE 3HAYEHUS BEIMYMH U MIOIPEIIHOCTH BBI-

quclieHUH (a0COMIOTHAS M OTHOCHUTEIBHAS),

v CPAaBHMBATh YUCJIOBBIC BBIPDAKEHUS;

v II0JI30BAThCs OLEHKOW Y IPUKUJKON ITPU MPAKTUYECKUX pacyeTax.

Tpuronomerpuyec
Kue GyHKIUU

B pesynbrare u3ydeHus TeMbl 00ydarouirecs JOJDKHBI 3HATh:
[ Jonpenenenus paguana, CHHyca, KOCUHYCa U yIJia o, KaKk OpAUHATHL U
abcrucchl TOUkH P eIMHUYHOM OKPY>KHOCTH COOTBETCTBEHHO; [ | [IMOHATHSA
(GyHKLIMI CHHYCa, KOCHHYCA, TAHI'€HCA, KOTAHT€HCA;
v olpenieieHne MEePUOIUYeCKOr (YHKINU, HAUMEHBIIErO MOJIOXKH-
TEJILHOTO TIeproa s (PyHKIMA CHHYC, KOCUHYC, TAHT€HC, KOTAaHTeHC.
B pesynbrare u3ydeHus TeMbl 00y4daronecs J0JDKHBl yMETh:

oIpeseNnATh 3HaueHue (PyHKIMU IO 3HAUYEHUIO apryMeHTa IIpH pas-
JTUYHBIX crioco0ax 3amaHus (QyHKINHY;
4 CTpouTh rpa@uku GyHKIHHA y = cos X, Yy = sin X, y = tg X (110 To4-
KaM); 1o TpaduKy Ha3bIBaTh MPOMEKYTKH BO3pacTaHus (yObIBaHUS), IPO-
MEXYTKH IIOCTOSHHBIX 3HAaKOB, HaumOoOJblllee M HaWMEHbILEC 3HAYCHHS
GbyHKIMK y = COS X, y = Sin X;
v HAXOJUTh O0JACTH ONpeNeNeHUs] U 3HAYCHUN (PYHKIMH, HAXOIUTh
TOYKHU TepecedeHus rpaduka GyHKIUU C OCIMU KOOPAHMHAT, ONPEIENATh,
KaKHe U3 JaHHBIX (PYHKIMI YeTHbIE, KAKUE HEUETHBIE;
v PUMEHSITH CBO¥iCTBa

NePUOUYHOCTU
TPUTOHOMETPHUYECKUX byHKIni JUI TIOCTPOCHUSI TPadUKOB;
Octpouts rpaduku pynkuuii y = mf(x), y = f(kx), rapmonnyeckux
KOJIe0aHui;
v OIHCHIBATH IO TPAQUKy M B MPOCTEUIIHNX CIIydasx 1Mo Gpopmylie mo-
BEJICHHE M CBOWCTBA (PYHKIMH, HAXOAUTH MO rpaduKy QYHKIHH HAHOOIb-
1IMe ¥ HaMMEHbILINE 3HAYCHHUS;
v pemaTth ypaBHEHUS, POCTEHIINE CHCTEMBl YpaBHEHHH, UCTIOIB3Ys
cBOMCTBa (PYHKIMH U UX rpaMKOB.

Tpuronomerpuuec
KHE YpaBHEHHUS

B pesynbprare uzydeHus: TeMbl 00y4daromuecs T0JKHBI 3HATh:

v OIpeIeIcHUs apKKOCHHYCA, apKCUHYCa,
apKTaHI€HCa, apKKOTAaHI'€HCA YHCIIa;
v (bopMyJibl pelIeHUI TPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

COS X = a, sin X = a, tg X = a, ctg X = a, COOTHOILIEHUS apKKOCUHYCa, apKCHU-
HyCa, apKTaHI€HCa, AapKKOTaHI€HCa.

B pesynbrare uzydeHus TeMbl oOy4aroniuecs 10JKHBI yMeTh: [][]pemars
IIPOCTENIINE TPUTOHOMETPUYECKHE YpPAaBHEHUS, UX CHUCTEMBI, a TaKKe
HEKOTOpbl€  BMJIbI TPUTOHOMETPUYECKMX YpaBHEHHUH (KBaJpaTHbIE
OTHOCHUTEJIBHO OJIHOW M3 TPUIOHOMETPUYECKHX (QYHKLUH, OIHOPOIHBIE
yYpaBHEHUS MEPBOM U BTOPOW CTEMEHU OTHOCHUTEIIBHO COS X U Sin X);

v pelaTe NpOCTEMIINE TPUTOHOMETPUUECKUE HEPABEHCTBA;

v MCIIOJIb30BATh I MPUOIMKEHHOTO pPEeUIeHHs] YpaBHEHMHM U Hepa-
BEHCTB IpauyecKuii MeToJI;

v n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA peIICHUM

MIPOCTEUIINX YPABHEHUI U UX CUCTEM.
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[TpeobpazoBanue
TPUTOHOMETPHUYECK
HX BBIPAXKEHUM

B pesynbrare u3ydeHus TeMbl 00ydarouiecs A0JKHbI 3HATh:
v (opMyIIBI, CBA3BIBAIOIINE TPUTOHOMETPUYECKHE (PYHKIIUU OJJHOTO
TOTO K€ apryMeHTa

v (hopMyIIbI, CBSI3BIBAIOIINE (DYHKIIMU apTyMEHTOB, U3 KOTOPBIX
2tgx

sin2x = 2sinx- cosx— ;e0s2x = (cosx)? — (sinx)?: tg 2x = T—(g0)"

— =_1+c052x ) =_1—ca.5'2x

S(cosx)® = — (sinx)® = — -

BJIBOE OOJIBIIIE IPYTOTO:

v (bopMyIIbI CIIOKEHHSI apTyMEHTOB.

v bopmynbl [ IIpeoOpa3oBaHUS CYMM TPUTOHOMETPHUUECKUX

(GyHKIMHA B IPOU3BEACHUS, IPOU3BEICHUI TPUTOHOMETPUIECKUX (PYHKITUI

B CYMMBI.

O

B pesynbrare u3ydeHus TeMbl 00ydarouecs A0JKHbl YMETh:

v MIPOBOJIUTH 110 U3BECTHBIM (POPMYIIaM U MpaBUIIaM MPEOOpa3OBaAHUS
OyKBEHHBIX BBIpa)KEHUI, BKJIIOYAOLIUX

TPUTOHOMETPHUYECKHE (DYHKIIHH;

v BBIUUCIIATH 3HAUE€HUs! OyKBEHHBIX BBIPA)KEHUI, OCYILIECTBIIsAS HEOO-

XOJIMMBIE MTOJICTAHOBKU U MPEOOpa30BaHMS;

v UCIOJb30BATh  PA3IMyYHble TPUTOHOMETpUYECKUE  (POPMYIIBI

JUIE  peHICHUs] TPUTOHOMETPHYECKUX YPaBHEHHI.

BBenenue B B pe3ynbrare n3yueHust TeMbl 00yUdaronuecs J0JKHbBI 3HATh:

CTCPCOMCTPHIO [1[JOCHOBHBIC TIOHSTHS U aKCHOMBI CTCPCOMCTPHHU, CICACTBHA U3 AKCUOM.
B pesynbrare u3ydeHHss TeMbl O0OydaroImIMecs JIOJDKHBI  YMETb:
[J[Jucronp30BaTh aKCUOMBI CTEPEOMETPUU U UX CJIEICTBUA MPHU PELICHUU
CTaHJAPTHBIX 3a7a4 JIOTHUYECKOT0 XapaKTepa, u300pakaTb TOYKHU, MPSMbIC
U IMJIOCKOCTH Ha MPOEKIIMOHHOM YEPTEXE MPU Pa3IUYHOM HX B3aMMHOM
PacrojoKEeHUU B IPOCTPAHCTBE.

[TapannensHOCTH B pesynbprare uzydeHust TeMbl 00y4daromuecs T0JKHBI 3HATh:

MPSIMBIX u v onpeeeHus] NapaJljIebHbBIX NPSIMBIX B MIPOCTPAHCTBE, Mapalieib-

IJIOCKOCTEN B
MIPOCTPAHCTBE

HBIX IUIOCKOCTEH, MpsIMOM, MapajuleabHOM IulockocTH; [ Impu3Haku ma-
PaJIIENBHOCTH NPSAMBIX U TUNIOCKOCTEN, IPSIMOM U INIOCKOCTH.

B pesynbrare wu3ydeHMss TeMbl O0O0ydaloIIMecs JIOJDKHBI  YMETh:
[J[JonmuchIBaTh B3aUMHOE pACIOJIOKEHHE IMPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTBE, APIYMEHTUPOBATh CBOU CYKJEHUS 00 3TOM PacIoyioKEeHHUH;
v peluaTh HECIOXKHBIE 3aJaud Ha [OKa3aTeIbCTBO U BBIYUCIICHHS C
HCIIOJIb30BAHUEM M3YYEHHBIX CBOWCTB, OINPEICIICHHM, IPU3HAKOB MEPIICH-
JUKYJISIPHOCTH;
v HCIIOJIB30BATh IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4
IUTAaHUMETpUUECcKUe (PaKkThl U METOMBI;
[J[JmpoBOAMTH TOKA3aTENbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4.
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[leprieHANKYISIPHOCT
b TIPSIMBIX U
[JIOCKOCTEH
[IPOCTPAHCTBE

B pe3ynbrate u3ydyeHus TeMbl 00y4daromMecs J0JIKHBI 3HATh:

v\ ompeleieHus TMEPIEHIUKYISIPHBIX TMPIMBIX, IUIOCKOCTEH, MPSIMOM,
NEPIEHIUKYJIAPHON IUIOCKOCTH, HAKJIOHHOM, NPU3HAKH NEPIECHIUKYJISP-
HOCTHM IIPSIMOM M IUIOCKOCTEH, CBOMCTBA INEPIEHIUKYISIPHOCTU INPSMON U
IJIOCKOCTH;

v\ Teopemy O Tpex MepIeHIUKYIIAPax;

v' CBOIicTBa H300paXeHUs MPOCTPAHCTBEHHBIX HHUTYP.

B pesymprate u3yueHHs TeMbl OOydalOmIMecs JOJDKHBI  YMETh:
[1[JomuchIBaTh B3aUMHOE DACHOJOXKEHHE MPSIMbIX U IUIOCKOCTEH B
IPOCTPAHCTBE,  apryMEHTHPOBaTb  CBOM  CYXIEHHI 00  3TOM
PACHOI0KEHHH;

v\ aHAIM3MPOBATH B MPOCTEHIINX CIydYasX B3aHMHOE PACIIOI0KCHUE
00BEKTOB B IPOCTPAHCTBE;

v\ pemarth IUIAHUMETPUIECKUE U MIPOCTEHIINE CTEPEOMETPUIECKUE 3a-
Jlauu Ha HAXOXKJICHUE T€OMETPHUYECKUX BEIWYHH (JJIHH, YTIIOB);

v\ HCHOJB30BaTh MPHU PEIICHUH CTEPEOMETPUYCCKUX 33/1a4 ITaHUMET-
prueckue (GpakTbl U METOMBI;

v' IpPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHUS B XO/Ie PCUICHHUS 33/1a4;

v\ CTPOHTH CEUCHUs TETPa3/pa U MapajuieleuIesa;

v/ pacmo3HaBaTh HA YEPTEKAX M MOJEISIX IPOCTPAHCTBEHHBIE (HOPMBI,
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH, U300pAKECHUSIMH.

IIpounsBogHas

B  pesymbrare wu3yueHus Tembl oOydaromuecs JOJDKHBI - 3HATh:
[JJompenenenus mpenena mnocieaoBaTeIbHOCTH, MPUPAIIEHUS apTyMEHTA,
npupamnieHuss (GyHKIMH, TPOM3BOJAHON, TOUYKH OJKCTpeMyma (Makcuma,
MUHHMyMa) (YHKIWH, CTAlMOHAPHOM TOYKH, KPUTHYECKOH TOUYKH
byHKIUY;

v\ TreoMeTpHYECKH U (PU3NUECKHUI CMBICI TIPOM3BOJHOM;

V' (opMyIIbl ¥ TIpaBHJIa JUTS OTHICKAHHS IPON3BOIHBIX;

v\ aIropuTMBI U HMCCIEAOBaHHS (QYHKIMHA HA MOHOTOHHOCTH M DKC-
TpPEeMyMbl, HAaMOOJIBIIEr0 U HAUMEHBILIET0 3HaYeHUsI HEMTPEPHIBHOM (YHKLINH
Ha IIPOMEXKYTKE.

B pesynbpTaTe nzydeHus: TeMbl 00y4aromuecs J0JKHBI YMETh:

v\ BBIYHCIIATH MPOU3BOHBIEC 3TEMEHTAPHBIX (DYHKIIUA, MCIOIB3Ys Crpa-
BOYHbIE MaTepHaJIbI;

v\ HWccrmenoBath B MPOCTEHMIIMX CaydasX (YHKIUH Ha MOHOTOHHOCTH,
HaXOJUTh HaMOOJIbIIINE U HAUMEHbBIINE 3HaUE€HUs (PYHKUUN, CTPOUTD rpadu-
KA MHOTOYJIEHOB U MPOCTEHIINX pallMOHANBHBIX (PYHKIMHA C NCHOIb30BAHMUA
€M arrmnapaTra MaTeMaTH4eCKOIro aHaJIK3a.
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[TepBooOpasnas u
HMHTETPall

B pe3ynbrare n3yueHus TeMbl 00y4aronecst JODKHBI 3HATH!
v\ ompeleieHue mepBoOOPasHOM, HEONPEISTIEHHOTO HHTETpalia, Ompee-
JICHHOTO MHTETpaa;

V' (hopMyIIBl U IPaBHJIA JUIS OTHICKAHUsI TIEPBOOOPA3HOM;
v’ ¢opmynsl W TpaBWia OTBICKAHHS HEOMPEICICHHOIO WHTErpala;
(100 ¢opmyny ans BEIYUCIEHHS OINpeaesieHHoro uHrerpaia (¢popmyna Hpro-
TOHa - JIeltOHuIa).

B pesynbrare u3ydeHus TeMbl 00yJarouIrecs J0JKHBI yMETh:

v BBIYHCIIATH IEPBOOOPA3HBIC IIIEMEHTAPHBIX (DYHKINH, UCTIONB3YS
CIpaBOYHBIC MATEPHUAIBI;

v BBIYHCIIATH B MPOCTEHIINX CITy4asX IJIOMAAN C UCTIOIB30BaHUEM
MepBOOOPA3HOIA.

Bekropsl
MIPOCTPAHCTBE

B pesynbrare u3ydeHus TeMbl 00ydarourecs A0JKHbI 3HATh:

v IIpaBuJia U300paKEHMsI BEKTOPOB Ha IIJIOCKOCTH;

v OCHOBHBIE CBOICTBAa BEKTOPHBIX BEJIMYNH;

v B YEM COCTOUT IPaBUJIO MapajuiesorpaMmma, paBuiio
MHOTOYT'OJIbHUKA, IPaBUJIO MapajiesIenune1a;

v orpeziesieHue KOJJIMHEAPHBIX U KOMILIAHAPHBIX BEKTOPOB.

B pesynprate u3yyeHMs TeMbl oOOyd4aromluecss JOJDKHBl  YMETb:
[J[JpackiiagpiBaTh BEKTOP [0 ABYM HEKOJUIMHEAPHBIM BEKTOpaM, II0 TPEM
HEKOMINUIaHAPHBIM BEKTOPaM;

v peuiaTb reOMETPUYECKUE 3a/1a4u, ONUPAsACh Ha U3YYCHHBIC IPABUIIA,
MIpUMEHsIS anreOpanyecKuii anmnapar;

v HCIIOJIB30BAaTh IIPU PEILIEHNN CTEPEOMETPUYECKUX 3a]1a4 IUIAHUMET-
puueckue (GpaxkTbl U METOABI;

v IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKACHUS B X0/1€ PEILICHM 3a1a4.

Merton KoopauHar
B IIPOCTPAHCTBE

B pesynbprare uzydeHust TeMbl 00y4Jaromuecs T0JKHBI 3HATh:

KaK OMPENESI0TCS KOOPANHATHI BEKTOPA;

JIEWCTBUSI HAJI BEKTOPAMH B KOOpJUHATAX;

KaK OMPEeJIESAeTCs CKAIPHOE MPOU3BEACHUE;

CBOMCTBA CKAJISIPHOTO MTPOU3BEICHMUS;

ypaBHEHHUE chepbl U MITOCKOCTH

(bopMyITy HaXO0XKICHHUSI KOOPAMHAT CEPEIUHBI OTPE3Ka;

dbopMyIy BBIYUCIIEHUS PACCTOSIHUS MKy JBYMsI TOUKAMH B TPO-
CTPaHCTBE C MIOMOILbIO KOOPINHAT.

AN N NN Y NN

B pesynbprare uzydeHust TeMbl 00y4darommecs T10KHBI YMETh:
[ [/BBIYMCHATH KOOPAMHATHI BEKTOPA B IPOCTPAHCTBE;

v BBIYUCIIATH CKAIAPHOE MPOU3BEJICHUE B KOOPAUHATAX;

4 BBIYMCIISATh PACCTOSIHUE MEKY ABYMs TOUYKaMU B IIPOCTPAHCTBE;

4 3aMuChIBaTh ypaBHEHHUE C(Pephl M TUIOCKOCTH;

4 MIPUMEHSATD IPU PELICHUH CTEPEOMETPUUYECKUX KOOPIUHATHO BEK-
TOPHBINA METOJ JJIsI BEBIYMCIICHUSI OTHOIIEHU, PACCTOSHUMN U YTJIOB;

4 HCIIOJIb30BATh MPU PELICHUN CTEPEOMETPUUYECKUX 3a1a4 TUIAaHUMET-
pudeckue (pakThl U1 METOIBI;

4 MIPOBOJUTH JTIOKA3aTEJIbHBIE PACCYKJICHHUS B XOJI€ PELICHUS 3a/1au.
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Crenenu 1 KOpHU

B pesynbrare u3ydeHus TeMbl 00ydaroniecs J0KHBI 3HATh!

v HOBBIE TEPMHHBI MAaTEMaTHUYECKOTO SI3bIKA: CTENEHb C pallOHab-
HBIM TIOKa3aTeseM, CTeleHHas (QYHKIHS, UPPAlMOHAIHLHOE BEIPAKCHHE;

v CBO¥icTBa cTerneHHOU (yHKIMH, ee rpaduk, Gopmyny mis nudpde-
PEHIIMPOBAHUSL.

B pe3ynbrare u3yueHust TeMbl 00y4arouecs T0JKHbI YMETh:

v OPUMEHSTH ONPEACTICHUs KOPHS U apu(hMETHIECKOT0 KOPHS N-0i
CTENIEHU U3 Yucia a Il TPOCTEUILNX BIUUCICHUN;
v MPEJICTaBIATh apu(METHIECKUI KOPEHb N-0i CTENEHH U3 YUCIIa a B

BUJIC CTCIICHU C pAllMOHAJIBHBIM ITIOKA3aTCJICM, CTCIICHU C Z[pO6HbIM ITOKa3a-
TCJIEM B BUAC apI/I(i)MCTI/ILIeCKOFO KOpHA 13 4YHnciia,

v MIPOBOAMTH 110 U3BECTHBIM (hOpMyJiaM U MpaBuiiaM npeoOpa3zoBaHUs
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIOIIUX CTCTICHHU, PAUKAIIbBL;
v BBIUMCIISITH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHH, OCY-

M ECCTBIIAA HCO6XO,I[I/IMBIG IIOACTAaHOBKH U Hp606p830BaHI/I$I; l DpemaTL
HpOCTGfIH.IPIG HppalluOHAJIbHBIC YPABHCHU.

v CTPOUTH TPapyKH CTECHHBIX (YHKIINH;

v HNPUMEHSTH IPOU3BOIHYIO CTETIEHHOH (DYHKIIMH K UCCIIEIOBAaHHIO
GbyHKIH;

v IPUMEHATh TI€PBOOOPA3HYIO CTENICHHON (YHKIIMU K BBIYHCIICHUIO

OTpe/ICJICHHBIX HHTErPAJIOB U TUIOMIAICH COOTBETCTBYIOIIUX (UTYP.

[TokazarenpHas u
norapudmudeckas

byHKIIUN

B pesynbrate M3ydeHus Tembl oOydarouiuecs IOJDKHBI 3HaTh: [J[HOBBIE
TEPMUHBl ~ MAaTeMaTHYECKOTO  s3bIKA:  TIOKa3aTelbHas  (QYyHKIHS,
IoKa3aTeJbHOe ypaBHEHUE, II0Ka3aTeIbHOE HEPABEHCTBO, JlorapudM vucia,
ocHoBaHue Jorapudma, norapudpmudeckas  QyHKIUS, JorapuhMUIECKOe
ypaBHEHHE, JorapupmMuIecKoe HEPaBEHCTBO, 9KCIOHEHTA,
norapupmMuuecKas KpuBas;

v OCHOBHBIE CBOMCTBa M Trpaduku JorapuMu4eckoil M IMoka3aTelb-
HOW (hyHKIMIA;

v (bopMyIbl, CBSI3aHHBIE C TIOHATHEM Jiorapudma, ¢ 1uddepeHpoBa-
HUEM I0Ka3aTebHON U JIOrapupMUUEcKoi (HyHKIIMH.

B pesynbrare u3ydeHus Tembl oOydaronecs J0DKHBI yMeTh: [][lcTpouTh
rpaduKy TMOKa3aTelabHONM M JorapupMudeckoil QyHKUIuH C/IaHHBIM
OCHOBAHHUE;

v OIHKCHIBATH MO IrpaUKy M B MPOCTEHIINX CiIydasx 1o (Gopmyne mo-
BEJICHUE U CBOMCTBA MOKA3aTeJIbHON U JorapupmMuueckoil pyHKIuii;

v BBITMIOJHATH MPE00pa3oBaHus MPOCTEHUIINX BBIPAXKEHUN, BKIIOYAIO-
IIMX apupMeTHYeCcKHe ONepalnu, a TaKXKe ONepalnio JorapupMUpoBaHus;
v pelarh MoKas3aTelbHble, JOrapu(pMHUUECKUE YPaBHEHUS U HEPABEH-
CTBa, NMPOCTEUIINE CUCTEMbl ypaBHEHUH, HECIIOKHbIE YpaBHEHUS U Hepa-
BEHCTBA, CBOJUMBIE K HUM.

v pemnars ypaBHEHHUs, IPOCTEMIIINE CUCTEMBI YPABHEHUH,

UCTOJb3Ysl CBOWCTBA (PYHKUUI U UX TpaHKOB;

v NPUMEHSTh TMPOU3BOJAHBIE TOKa3aTeNIbHOM, JIorapu(pMU4ecKon
(GYHKIMN K MCCTIeI0OBaHUIO (DYHKIIMA;

v MPUMEHSTh MEPBOOOpA3HbIEe K BBIYHUCICHHUIO OINpPEIEICHHBIX HHTE-
IpaJIOB M IUIOIIAJIEH COOTBETCTBYIOIUX (DUTYD.
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MHororpaHHuKu

B pesynbrare u3ydeHus TeMbl 00y4Jaronrecs J0JDKHBI 3HATh:
oTpejieNieH sl ABYTPAHHOTO YIJia, MHOTOTPaHHHK;
OTIpEICIICHUS ¥ CBOMCTBA TIPU3MBEI,

oTpesielieHNe ¥ CBOWCTBA TUPAMU/IBI;

OIpEICIICHNE U CBOMCTBA YCEUCHHOW TUPAMHU/IBI,
(bopMyITBI TSI HAXOXKJICHUS 00HEMOB MHOTOTPAaHHHKOB.

AN NN NN

B pe3ynbrarte u3ydeHus: TeMbl 00y4arONIHecs TOJKHBI YMETh: Paclio3HaBaTh
Ha 4YepTrexax W MOJENAX MPOCTPAHCTBEHHBbIE (OPMBI, COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMHU, U300PAKCHUSIMH;

AQHAJTM3UPOBATh B MPOCTCHUIIMX CIIy4asx B3aWMHOE PaCIIOJIOKEHHUE
00BEKTOB B IPOCTPAHCTRBE;

4 I/I306pa)KaTB OCHOBHBIC MHOTI'OI'PAaHHUKH; BBIIIOJIHATE YCPTCIKU 110
YCJIOBUSM 3ada4,
4 p€iaTh IMIIAHUMETPHYCCKUE U HpOCTGﬁHIHG CTECPCOMECTPHUICCKHUEC 3a-

Ja4d Ha HAaXOXKJICHHE T'€OMETPUYECKUX BEJIMYMH (IJIHH, YIJIOB, TUIOMIAICH,
00BEMOB);

v pemarb MOPOCTEHIIME CTEPEOMETPUUYECKHE 3aJa4d HA BBIYMCIICHUE
U J0Ka3aTeJIbCTBO C IPUMEHEHUEM CBOMCTB MHOTOTPAaHHUKOB;
v CTPOUTH MPOCTEHIINE ceYeHHs KyOa, MPU3MBI, TUPAMUIbI; HCTIOIb30-

BaTh IPU PEUICHUM CTEPEOMETPUUYECKHUX 3aJay IUIaHUMETpUUECKrue (PaKThl U
METO/BIL;

v IIPOBOJIUTH JI0OKA3aTEIIbHBIE PACCYKICHMS B XOJ€ pelleHus 3a1ad. B
pe3yibTaTe U3yuyeHHs TeMbl 00yJaroIuecs J0JKHBI UCIIO0Ib30BaTh MpUOOpe-
TCHHBIC 3HAHUS U YMEHHs B NPAKTUYECKOU ACATEIBHOCTH M IOBCEIHEBHOMN
PKU3HU IS

v uccie0BaHus (MOJIEIMPOBAHUS) HECIOXKHBIX MPAKTHUUECKUX CHUTya-
M HA OCHOBE U3Y4YEHHBIX (POPMYI U CBOUCTB QUryp;
v BBIUMCJICHHUSI 00BEMOB U IJIOLIAJICH MOBEPXHOCTEH MPOCTPAHCTBEH-

HbBIX TCJI NP PCUHICHUHN MPAKTHYCCKUX 3ala4d, UCIIOJIb3ysd IIpHU H€06XOI[I/IMO-

CTHU CIIPABOYHUKU U BBIYUCIIUTCIILHBIC YCTpOﬁCTBa.
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Tena BpaieHus

B pe3ynbrare n3yueHusi TeMbl 00y4daromuecs 10JKHbI 3HATh:

v OTIpe/ICNICHUs] U CBOMCTBA TEJ BpAIllEHUS IMIIMHIPA, KOHYyca, Chephl U
rapa,

v dbopMyITBI 1711 HAXOXKACHHSI TUIOIIAICH TOBEPXHOCTH IWIMHIPA, KO-
Hyca ¥ 11apa;

v (bOopMYITBI TSI HAXOXKJICHUS 00HEMOB.

B pesynbrate u3yueHHUss TEMbl OOy4aromHMecss  JOJDKHBI  YMETh:
[J[Jpacmo3HaBaTh Ha dYepTekaxX U MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, H300PAKEHUAMU;

v AHAIM3UPOBATh B NPOCTEHMINNX CIIydasX B3aUMHOE PAaCIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

v n300paxkaTb OCHOBHBIE KPYTJIbIE Tella; BHIIOJIHATD YEPTEKH 0 yCIIO-
BHSIM 33]1a4;

v peliaTh TUIAHUMETPUUYECKHUE U MPOCTEHIINE CTEPEOMETPUIECCKHUE 3a-
Jaud Ha HaXOXJEHHWE T'eOMETPUYECKUX BEIHYWH ([UIMH, YIJIOB, IJIOLIA/EH,
00BbEeMOB);

v pemars  MPOCTEHINNE CTEPEOMETPHUYSCKUE 3a7aud Ha BBIYHCIICHHE
W JI0Ka3aTelIbCTBO C TIPUMEHEHUEM CBOWCTB TEJ BPAIICHUS,

v CTPOUTh TMpOCTeillne cedeHus Ky0Oa, TMPU3MBI, MHPAMUIBL
[ [Jucnonp30BaTh MPU PEHICHUH CTEPEOMETPUUECKUX 3a]ad TUIaHUMEeTpHYe-
ckue (aKThl 1 METOJIbI;

v MIPOBOMTH JOKA3aTEIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a7ad.

DNeMEeHThI
KOMOWHATOPUKH,
MaTeMaTU4eCKON
CTaTUCTUKH u
TEOPUH
BEPOATHOCTEMN

B pe3ynbTrare usyueHus teMbl oOydaroliuecs: JOJKHBI yMeTh: [|[Ipemars
npocTelme KOMOMHATOPHBIC 3a/laud METOIOM Iiepedopa, a Takke ¢
MCTIOJIb30BAHUEM U3BECTHBIX (POPMYIL;

C1[JBBIMUCIATH B MPOCTEHIINX CIy4dasX BEPOSTHOCTH COOBITHI Ha OCHOBE
HOJICUeTa YKcia HCXO0B.

YpaBHeHUA u
HEPaBEHCTBA

B pe3ynbTrare usyueHus teMbl oOydaroliuecs: JOJKHBI yMeTh: [][]pemaTh
palMoOHaJbHBIE, IOKa3aTelbHblE M JIoTapu(MHUUECKUE YPaBHEHUS W
HEPAaBEHCTBA, IPOCTEHIINE HPPALUOHAIBHBIE M TPUTOHOMETPUYECKHE
YpaBHEHUS, UX CUCTEMBI;

v COCTaBJISITh YPaBHEHHS M HEPAaBEHCTBA I10 YCIOBUIO 33/a4y;
[1Jucnonb30BaTh A MPUOIMKEHHOTO PELICHUs] YpaBHEHUHM 1 HEpaBEHCTB
rpapuuecKuii MEeTox;

v u300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXECTBA pelleHHUH
IIPOCTEUIINX YPABHEHHUI U UX CUCTEM.

DeMEeHTHI TEOPUH
MHO>KECTB U
MaTeMaTH4YeCKOn
JIOTUKH

B pesynbpTaTe nzydeHus: TeMbl 00y4aromuecs J0JKHBI YMETh:

v 3ajaBaTh MHOKECTBA MIEPECEUECHUEM U XapaKTEPUCTUUECKUM CBOM-
CTBOM

v Haxonuts nepeceyenue, o0beIMHEHNE MHOYKECTB.

v Pacnio3naBaTh UCTMHHOE, TOKHOE YTBEPKACHHE, OIUOKU B YTBEP-
KICHUSX.

v CTpouTh Ha YKCIOBOM NPSIMOM MOJMHOKECTBA YHCIOBOTO MHOXKeE-

CTBa.

JIns TeKymero KOHTPOJISA YCIIEBAEMOCTH MO AUCUUIIMHE Maremaruka: ai-
reOpa ¥ Hayaja MaTEMaTHYECKOrO aHAIM3a, F€OMETPHs] MPUMEHSIOTCS METOIbI
KOHTPOJISi: YCTHBIM ONpPOC, MUCbMEHHBIM ONMPOC YCTHBIA ONpoc B gopme (PppoH-
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TaJbHOUW Oecelbl, OTBETOB HA BOIIPOCHI, MMCHbMEHHBIN OMPOC B (popMax TECTUPOBa-

HUA.

CTEMU.

[IpumepHbIii NepeyeHb BOIMPOCOB ISl dK3aMEHA MO Y4eOHOM IUCIUIUIMHE
Marematuka: ajiredpa ¥ Hayajia MaTeMaTUYECKOT0 aHalIu3a, FTEOMETPHUS

No akkowbhe

© o

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

KopeHb HaTypanpHOM CTENEHU U3 YUCIIA, €T0 KOPEHb.

CreneHb ¢ palMOHAJIBHBIM [TOKa3aTelIeM, €€ CBOMCTBA.

Peuienre TpUroHOMETPUUYECKUX YPABHEHHI

HppanmoHanbHbIE YpaBHEHHUSI, METOJIBI UX PEILICHHUS.

[Toka3arenbHbIE YPaBHEHUS, METOABI UX PEIICHUS.

Jlorapudwm, cBoiicTBa Jiorapudma.

CoObITHEe, BEpOSITHOCTH COOBITHSA, CJIOKEHHE, YMHOXKEHHUE BEPOSITHO-

[IpousBoaHas GpyHKUIMHU, €€ TEOMETPUUECKUN U (PUBHUECKHUI CMBIC]T.
[IpuMeHeHue MpOU3BOIHOM K MOCTPOEHUIO rpaduka PyHKIIUH.
[lepBooOpa3Has, Tabnniia epBoOOpPa3HbIX.

[Tpusma, ee aneMeHTsl, BUABL. [1nomaas moaHoW MOBEPXHOCTH.
[Tupamuna, ee snemenTsl, BUABL. [1n01mans moaHON MOBEPXHOCTH.
Konyc, ero anmemenTsl, BuasbL. [nomans moaHON MOBEPXHOCTH.
Hunuuap, ero aneMeHTsl, BUabl. [L1omans noJiHOM NOBEPXHOCTH.
[ITap, ero snemeHTsI, BUIbI ceueHui. [Lnomans moJHoM MOBEPXHOCTH.
[IpssMOYTOIBHBIN TTapaJUIETCIUIIE, €T0 JIEMEHTHI, CBOMCTBA.
[Tpusma, ee anemeHThI, BUIb. OOBEM.

[Tupammna, ee a3meMeHThI, BUIBL. O0BEM.

Konyc, ero anmemenTsI, Buapl. O0BEM.

Humuuap, ero anemMeHTsl, BUabl. O0beMm.

[ITap, ero sneMeHTsl, BUIbI ceueHuil. O0BbeM.

Ky0, ero sneMeHTbI, CBOMCTBA.

[TpakTUKO-OpUEHTUPOBAHHBIC 3aa41
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