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1. ITACITOPT ITPOI'PAMMGBI YUEBHOW JJUCILIUATTJIMHBI
MATEMATHKA: AJI'EBPA 1 HAYAJIO AHAJIM3A, TEOMETPUA

1.1. O6;acTh IPUMEHEHUS TTPOTPAMMBbI

[Iporpamma yueOHON AMCIUIIIMHBEI MaTematuka: ajnreOpa W Havajia Mare-
MAaTHUYECKOTO aHanuza, reoMetrpus spisercss dacTeio [IIICC3 B cooTBETCTBUU C
®I'OC no cnemuansrocTu CIIO 35.02.14 OxoToBeneHue u 3B€poBOACTBO. Peanu-
3yetcst B cootBeTcTBUU ¢ DI'OC cpemnero o61iero ooOpa3oBaHusl.

1.2 MecTo AUCIUTUTMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hucrunmaa MatemaTuka: anrebpa W Hadaia MaTeMaTHYECKOTO aHAJN3a,
T€OMETpHUs BXOJWT B CpemHee odimiee oOpazoBanme. JIMCIUIUIMHA SBISIETCS MPO-
¢uibHON AMCUUIUIMHON 1o HampaBieHuto 35.02.14 OxoroBeneHHE U 3BEPOBOJI-
ctBO. Peanmusyercs B cootBercTBUU ¢ DI'OC cpennero oduiero oopazoBanus. Mu-
JIeKC TUCIUILIMHBI 10 yuyeOHoMmy mutany — [1/1.01.

1.3. Lenu u 3agauv JUCHUIUIMHBI — TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
JTUCIUTUTHBI

Lenun nzydyaemoii yueOHON AUCIUIUIMHBIL:

B HaIlPaBJIEHUU JIMYHOCTHOTO Pa3BUTHUS

— (opmupoBaHHe MPECTABICHUNH O MaTeMaTHKE KaK 4acTH OOIIeyesnoBe-
YECKOHM KYJBTYpbl, O 3HAUMMOCTH MATEMAaTUKN B PA3BUTHH LIUBUJIM3ALUHA U COBpE-
MEHHOM OOIIECTBE;

— Ppa3BUTHE JIOTHUECKOTO MBILIUIEHUS, POCTPAHCTBEHHOIO BOOOpPaKEHUS,
QITOPUTMHUYECKON KYJbTYphl, KPUMTUYHOCTU MBIIIJICHUS] HA YPOBHE, HEOOXOAMMOM
U1 Oyayien mpogecCHoHaIbHON IeITSIBbHOCTH, IS TPOJIOJKEHNS 00pa30BaHUs
U cCaMO0Opa30BaHMS;

— BOCHHUTAHUE KadyeCTB JMYHOCTH, OOECIEUMBAIOIIMX COLHMAIBHYIO MO-
OMJIBHOCTb, CIOCOOHOCTh NPUHUMATh CAMOCTOSITEIIbHBIE PEILICHHUS;

— (GOpMHpOBAaHUE KAayeCTB MBIIIJICHUS, HEOOXOAUMBIX AJIA afanTalid B
COBPEMEHHOM MH(POPMALMOHHOM OOIIECTBE;

— pa3BUTHE MHTEpEca K MaTEMAaTUYECKOMY TBOPUYECTBY M MATEMATHUYECKUX
CIIOCOOHOCTEH;

B METAIIPEAMETHOM HAIIPABIICHUN

— pa3BUTHE NPEACTABICHUI 0 MaTeMaTHKE Kak (opMe ONMMCaHus U METOJe
NO3HAHUA JEHCTBUTEIBHOCTH, CO3/IaHUE YCIOBHUM JJII MaTEMaTUYECKOIO MOJEIIH-
pOBaHMUs;

— (opMupoBaHuEe OOIIUX CIIOCOOOB MHTEIIEKTYyaIbHOM IEATENIbHOCTH, Xa-
PaKTEpHBIX JJI1 MaTEMATHKHU U SBJIIOIIUXCSI OCHOBOM MO3HABATENIbHOM KYJIBTYpHI,
3HAYUMOM TS Pa3INYHbIX cep YeTOBEUECKON e TENbHOCTH;

B [IPEAMETHOM HAIPABJICHUN

— OBJIaJICHUE MaTEeMaTHYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOANMBIMU B
MTOBCETHEBHOM JKU3HM, JJI1 U3YYEHHS] CMEKHBIX €CTECTBEHHOHAYYHBIX JUCLMILIAH
Y TUCUHUIUINH NMPO(PEeCCUOHANBHOTO IIUKJIA, I MPOJOJIKEHHSI 00pa30BaHus;



3agayaMu JUCHUIUIAHBI SABJISIIOTCS:

— OBJIQJIETh KOHKPETHHIMU MATEMAaTUYECKUMU 3HAHUSIMHU, HEOOXOJAUMBIMU
JUISl IPUMEHEHUS B IPAKTUYECKON AEATEIbHOCTH, JJIsI U3YUYEHHS] CMEKHBIX JTUCIIH-
TUTUH, JIJIS1 IPOJOJIKEHUsT 00pa30BaHMs;

— HHTEJUIEKTyaJIbHOE pa3BUTHE OO0y4aromuxcs, (popMUpOBaHUE KadyecTB
MBIIUJICHUS, XapaKTEPHBIX IJISI MAaTEMaTHYECKON AESTENIbHOCTH U HEOOXOIUMBIX
JUISL TPOTYKTUBHOM KU3HU B OOIIIECTBE;

— (opmupoBaTh mipeAcTaBiIeHUS 00 HAESIX W METOJaX MAaTeMaTUKH, O Ma-
TEMaTHKe Kak (popMe OmrcaHusi U METO/Ie TTO3HAHUS JEHCTBUTEILHOCTH;

— (dopmMupoBaTh MPEACTABICHUS O MaTEMaTHUKE KaK 4acTH oOIIedesoBeye-
CKOW KYyJBTYpbl, TOHUMAHUS 3HAYUMOCTH MAaTEMAaTUKH JJII OOIIECTBEHHOTO IMPO-
rpecca.

1.4. PekoMeHlyeMO€ KOJMYECTBO YaCOB HA OCBOCHHE MPOrpaMMbl y4eOHOM
TV CUUTITUHBL:

Bcero 421 yac, B TOM 4HCJIE:

MaKCUMalbHOW yueOHOM Harpy3ku oOydaromierocs — 421 yac, B TOM yucie:
00s3aTeNbHON ayAUTOPHON yueOHOU Harpy3ku oOydarouierocs — 282 4acos;
CaMOCTOSITEeNIbHOM paboThl 00yuaromierocst — 139 yacos.

2. PE3YJIbTATBI OCBOEHMS YUEEHOM JIUCLIUITJIMHBI

TpeboBanus kK TMYHOCTHBIM PE3yJIbTaTaM OCBOCHMS yUeOHOW AMCLUILINHBI,
BKJIFOYAIOLIUM TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOHIMXCA K CaMOpPa3BUTHIO U
JUYHOCTHOMY  CaMOOMpENEICHUI0, C(HOPMUPOBAHHOCTh WX MOTHBAIMH K
OOy4eHHI0O U LEJEHANPaBICHHON I03HABATEJIBbHOM JESATEIbHOCTH, CUCTEMBI
3HAYMMBIX COLMAJIBHBIX U MEXIUYHOCTHBIX OTHOILIEHMM, LIEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, OTPaKarOLUX JIMYHOCTHBIE U I'PAXKIAHCKUE NO3ULIUU B IE€ATECIIBHOCTH,
AHTUKOPPYILMOHHOE MUPOBO33pPEHUE, IPABOCO3HAHUE, DKOJIOIMYECKYIO KYJIBTYPY,
CIIOCOOHOCTh CTaBUTh LEJIM U CTPOUTH JKU3HEHHBIE IUIAHBI, CHOCOOHOCTH K
OCO3HAHUI0 POCCUHCKOW TPAXKIAHCKOM MIACHTUYHOCTU B IOJHUKYJIBTYPHOM
couuyme;

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4€OHOM TUCIUTUINHEI

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, @ TAK)K€ Pa3IU4YHbIX (OpPM OOILIECTBEHHOTO CO3HAHHUSA, OCO3HAHHE CBOETO
MECTa B IIOJIUKYJIIBTYPHOM MUDE;

- c(OpPMHUPOBAHHOCTh OCHOB CAMOPA3BUTHUS M CAMOBOCIIMTAHHUS B COOTBET-
CTBUU C 00ILEYEIOBEYECKMMH LIEHHOCTSIMU U MJI€alaMH TPaXkIaHCKOTIO OOIECTBa;
TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOATENbHOH, TBOPYECKOW M OTBETCTBEHHOMU
JESTENBbHOCTH;



- HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHM, JETHMHU MIIAJIIIIETO BO3pPACTa,
B3pOCIBIMH B 00pa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOW,  y4eOHO-
UCCIIeIOBATENLCKOM, MPOCKTHON M IPYTUX BUJIAX JEATEIBHOCTH;

- OCO3HaHHBIN BBIOOP Oyayied nmpodeccur U BO3MOKHOCTEHN peanu3aiiuu
COOCTBEHHBIX JKW3HEHHBIX TUIAHOB; OTHOIIEHHE K MPOGECCHOHATBHON JAeITeThHO-
CTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUM JMYHBIX, OOIIECCTBEHHBIX, TOCyIap-
CTBEHHBIX, O0IIIEHAIIMOHAIBHBIX TTPOOJIEM;

- TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caM000pa3oBa-
HUIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCHENTHOW POo(heCcCHOHaIbHOM U 00IIeCTBEHHOM /Ies-
TEJIHHOCTH;

TpeGoBanuss K MeTampeIMETHBIM pe3yJabTaTaM OCBOCHUS Yy4eOHOM
JUCUUIUIMHBI, BKJIIOYAIOIIMM OCBOEHHBIE OOYYAIONIMMUCS MEXKIIPEIMETHBIC
MOHATHUSL U YHUBEpCaJIbHbIE yueOHbIE NeUCTBUS (PEryJIsiTUBHbIE, IO3HABATEIbHbBIE,
KOMMYHUKATHUBHBIE), CIHOCOOHOCTh MX MCIOJIb30BaHUSI B TO3HABATEIbHOU U
COLMAJIbHOM MPAKTHUKE, CAMOCTOSITENBHOCTh B IUIAHUPOBAHUU U OCYILECTBIECHUU
y4eOHOH JEeSTeNIbHOCTH U OpraHu3alud y4eOHOro COTpyAHUYECTBA C MelaroraMu
U CBEPCTHHUKAMH,  CIOCOOHOCTb K  MOCTPOCHUIO  WHJWBHIYyaJIbHOU
00pa3oBaTeNbHON TPACKTOPUHU, BIIAJIEHUE HABBIKAMHU YYEOHO-MCCIIEA0BATEIbCKOM,
MMPOEKTHOM U COLMAIBHOMU JIESITEIbHOCTH;

MeTtanpeameTHble pe3yiabTaThl OCBOSHUS YUYECOHON AUCHUTIINHBIL:

- pa3BUTHUE MPEACTABICHUN O MaTeMaTHKE Kak (hOopMe ONMHCAHUSA U METOJE
MO3HAHUS JIEUCTBUTEIBHOCTH, CO3/IAHUE YCIOBHUM 11 MaTeMaTUYECKOrO0 MOJENH-
pOBaHUS;

- (popmupoBaHue OOIMX CIIOCOOOB MHTEIIEKTYaJbHOU ACSATEILHOCTH, Xa-
PAKTEepHBIX IJI1 MAaTEMAaTUKU U SBJISIOIIMXCS OCHOBOM MO3HABATENbHON KYJIbTYpHI,
3HAUYMMOM U1 Pa3IMYHBIX c(ep YeTOBEUECKOM ACSTEIbHOCTH;

TpebGoBaHUs K IPEIMETHBIM pe3yJibTaTaM OCBOCHHS YI€OHON NHUCIUILINHEI,
BKJIFOYAIOIITMM OCBOCHHBIE O0YYAOIIMMHUCS B XOJ€ U3yYeHHUs y4eOHOTO MpeaMeTa
yMEHUS, crienuduIecKue s JaHHOW MPEeIMETHON 001acTH, BUABI ACATEIHPHOCTH
M0 TOJYYEHUI0O HOBOTO 3HAHUS B paMKaXx Yy4yeOHOro TmpeameTa, ero
peoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX, yU€OHO-TIPOEKTHBIX U COIMAJIBHO-
MPOCKTHBIX CHUTYyalMsIX, (OPMHUPOBAHHE HAYYHOTO THIIA MBIIIJICHUS, BJIaJCHUC
HAayYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MTOHATHAMHU, METOJaMU U MPUEMaMHU.

[IpeameTHbIC pE3yNbTaThl OCBOCHUS YUEOHOM TUCIIUTIITUHBI:

- c(OpMHUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTUKE KaK 4aCTH MUPOBOMU
KYJBTYPhl 1 O MECT€ MAaTEMATHUKU B COBPEMEHHOM IUBUJIM3ALIMH, O CITIOCOOAaX OIHU-
CaHMS HA MATEMATUYECKOM SA3BIKE SIBIICHUW PEAIbBHOTO MUPA;

- ¢c(OpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUYECKUX MOHSITHUSAX KaK O
BOKHEUIIINX MATEMaTUYECKUX MOJICNISIX, IMO3BOJSIOIIAX OIKUCHIBATH M M3Yy4YaTh
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pa3HbIe IPOLIECCHI U SIBJICHHUS; IOHUMaHNUE BO3MOYKHOCTH aKCMOMAaTH4ECKOIO II0-
CTPOEHUSI MaTEMAaTUYECKUX TEOPUL;

- BJIAJICHUE METOJAMHM JIOKA3aTeJIbCTB U aJTOPUTMOB PEILIEHUS; YMEHUE UX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJE PELICHUS 3a/1a4;

- BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMH PELICHUS PALMOHAIBHBIX U UppaLy-
OHAJIBHBIX, IIOKA3aTEJIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HE-
PaBEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
YUCJIE JUIs TTOMCKA IyTH PELICHUs W MIUIIOCTPALMM PELICHUS YPaBHEHUHN U Hepa-
BEHCTB;

- c(OpPMUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX MOHATHSX, UAEIX U
METOJaX MaTEMATUYECKOIO aHAJIN3A;

- BJIAJICHUE OCHOBHBIMU ITOHATHUIMU O IUIOCKUX U IPOCTPAHCTBEHHBIX I'€0-
METpUYECKUX (UTYypax, UX OCHOBHBIX CBOWCTBAX; C(OPMHUPOBAHHOCTh YMEHHUS
pacno3HaBaTh Ha YepTekKax, MOJIETSAX U B peaJbHOM MHUPE reoMeTpudecKkue Gury-
pbl; IPUMEHEHHUE W3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX (UTYp U opMyI Uil pe-
HIEHWS T€OMETPUYECKHUX 3a7a4 U 3a]1a4 C TPAKTHYECKUM COJIEPKAHUEM;

- c(hopMUPOBaHHOCTH MPEICTABICHUN O MPOLECCaX U ABICHUIX, HMEIOLIUX
BEPOSATHOCTHBIN XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MH-
pe, 00 OCHOBHBIX MOHSATHUSIX JIEMEHTAPHOW TEOPUH BEPOSTHOCTEH; YMEHHUI Haxo-
JUTh U OLIEHUBATh BEPOATHOCTU HACTYIUIEHUSI COOBITUI B MPOCTEHIINX MpPAKTHYE-
CKMX CUTYallMsIX U OCHOBHBIE XapAaKTEPUCTUKU CIIyYalHbIX BEJIUYUH;

- BJIAJICHUE HAaBBIKAMU UCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIPU PELICHUY 3a/1a4;

3. CTPYKTYPA U COJIEP)KAHME YUEBHOU JUCIUTIINHBI

3.1 O0beM yueOHOM AUCITUTIIIMHBI U BUJIBI y4eOHOU paboThI

Bun yae6HOI paboTh O0bem uacos
1 cemectp
Jlexun 144
CamocrosTenbHas paboTa 00y4aronerocs 64
Bcero 3a 1 cemectp 208
[IpomesxyTouHas aTTecTanus 3ayer
2 cemecTp
Jlexiun 138
CamocrosTenbHas paboTa 00y4aromerocs 75
Bcero 3a 2 cemectp 213
MaxkcumanbHast yueOHast Harpyska (BCero) 421
O0s3arenbHas ayaquTopHas yueOHast Harpy3Ka (BCero) 421
[TpomesxyTouHas arTecTanus IK3aMeH




3.2. Tematnyeckuil TiIaH U coAepKaHUE Y4EOHOM AUCHMIUIMHBI Maremartuka: anreOpa M Hadajga MaTeMaTHYECKOTO
aHaIu3a, TeOMETPUS

Hanmenosanue pasznenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6bem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL pPaboTa 00YJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
1 CEMECTP
421
Beenenue Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(OPMAIITMOHHBIX TEXHOJIOTHUSIX U
IIPAKTUYECKOHN AesTenbHOCTH. Llenu u 3agaun n3ydyeHus MaTeMaTUKHU B 2 1
YUPEKIACHUSAX CpPEeIHEro MpodhecCuoHaIbHOTO 00pa30BaHMs.
I''TABA 1 UACJIOBBIE ®YHKIMA 18
Tema 1.1. ToxnecTBeHHbIE TPeoOpa3zoBaHus ANTeOPandeCKUX BBIPAKCHHIA. 2
[loBropenune 6a3ucHOro JIvHeHbIE U KBaJApaTHbIE YPABHEHUS U HEPABEHCTBA. 2 2
MaTepHaEaKypcaaﬂre6pH BXxo/1Has KOHTpoIbHAs paboTa 3a Kypc OCHOBHOM IKOJIEI 2
OCHOBHOI1 IIKOJIBI
Tema 1.2. Lemnble n parmonanbHble yncina. Paruonansueie apodu. UpparmonanbHeie 2
Pa3Butne nonstusa o yucia. MHOXECTBO IEMCTBUTEIbHBIX YUCEL. 5
qucie Yucnosas npsmast. [Ipubnmkenasie Beraucienus. [I[pubmmkeHHoe 3HaUeHHE 2
BEJIMYMHBI M TOTPEUTHOCTH MPUOIIMKESHUH.
Tema 1.3. Omnpenenenne uynciaoBoi pyHkiuu. O0IaCTh ONPEAETICHNUSI © MHOYKECTBO 2
UucnoBsie QyHKITUN 3HaueHuil; rpaguk ¢pyakuu. Crnocobs! 3a1anust GyHKIUH.
[octpoenue rpadukoB QPyHKIHHI, 3aJaHHBIX PA3TUUYHBIMU CIIOCOOAMH. 2
CoiicTBa (yHKIMNA: MOHOTOHHOCTb, Y4E€THOCTh, HEUYETHOCTh, OTPAaHUYCHHOCTb, 2 2
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHusi, yObIBaHUSI.
[Ipaxtuueckoe 3ansTre Nel CBoiicTBa QyHKIHUH. 2
I''TABA 2 TPUTTOHOMETPUA 42
Tema 2.1. Yucnosas okpyxkHOCTb. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC TPOU3BOJILHOTO
Tpuronomerpuueckue yria. Paguannas Mepa yria. HYucnoBast OKpYKHOCTb Ha KOOPJAUHATHON 2 2

byHKIUHA

IIJIOCKOCTH.




HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
[IpakTnueckoe 3ansatue Ne 2
Yucnosas okpykHOCTh HaxoxkneHue To4ek 1o ux KOOpAMHaTaM Ha YHCIOBOU 2
OKpYykHOCTH. OnpeiesieHne KOOPAUHAT TOYEK OKPYKHOCTH.
Cunyc, kocuHnyc unciia. TaHreHC 1 KoTaHTeHe yucia. OCHOBHbIE 2
TPUTOHOMETPUYECKUE TOXKIECTBA.
®dopmynsl puBeaeHus. [IpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPUICCKUX 2
BBIPAKECHUI.
[IpakTrueckoe 3anstue Ne 3 2
DopMyIIbI IPUBEICHUS.
OyHKIMS Y = sinx, € CBOWCTBA U TrpaduK. 2
DyHKIUS Y = COSX, €€ CBOWCTBA U rpaduK.
[Ipaktrueckoe 3ansitue Ne 4 9
[IpeoOpazoBanms rpadUKOB TPUTOHOMETPUUECKHUX (DYHKITHI
[Tepuoanunocts, nepuos. OyHKIUS y = tgX, CBOWCTBA U TpaduK. 2
[IpakTuueckoe 3austue Ne 5 2
IIpeobpazoBanust NPOCTEHIINX TPUTOHOMETPHUECKUX BhIPAXKEHUI
Tema 2.2. ApKCHHYC, apKKOCUHYC, apKTaHTeHC yucia. [IpocTeiinme TpuroHoMeTpuyecKue 2
Tpuronomerpuueckue YpaBHEHHSI.
YpaBHECHUA [TpakTuueckoe 3ansatue Ne 6 Penenre npocTelinmx TpPUroHOMETPUUECKUX 2
YPaBHEHUH C TIOMOIIBIO YHCIOBOI OKPY>KHOCTH.
Pemienne TpUroHOMETPUYECKUX YPABHEHU. 2 2
Merozsl peleHs ypaBHEHUM. 2
[IpakTuueckoe 3ansarue Ne 7 2
IIpocreiimne TpPUroHOMETPUYECKUE YPABHEHUS
[IpakTnueckoe 3anarue Ne 8 2
[Ipocreliliiie TPUrOHOMETPUUECKUE YPABHEHUS
OnHOpoHBIE ypaBHEHUS. 2
Tema 2.3. CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTHU ABYX YIJIOB. 2 2




HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
[IpeobOpazoBanue TaHreHc CyMMBI M Pa3HOCTH JIBYX YTJIOB. 2
TPUTOHOMETPUICCKUX CHHYyC 1 KOCHHYC ABOMHOTO yryia. @opMyJibl MOJOBUHHOTO YIJIA. 2
BBIPAXKEHUH [TpeoOpa3oBaHKe CYMMBI B IPOU3BENEHUE U IPOU3BEACHUS B CYMMY. 2
[IpakTuueckoe 3anarue Ne9
[IpeoOpa3zoBanme MPOCTEHIINX TPUTOHOMETPHUIECKUX BBIPAKEHUH. 2
Jloka3aTesnbCTBO TOXKAECTB.
['JTABA 3 TTPOU3BOJJHAA ®YHKIMN 24
Tewma 3.1. [MocnenoBarenbHOCTU. CIIOCOOBI 3a/1aHUS U CBOMCTBA YHCIIOBBIX 2
[TocnenoBaTenbHOCTH NI0CJIE0BATEIbHOCTEN.
[Tpupamienue aprymenra, npupamienue GyHkunu. beckoHeuHo yobIBaromas 4 2
reOMETpHUUECKasl IPOrPeccus U €€ Cymma.
[Ipaktuueckoe 3anarue NelO IIpenen nociaenoBaTenbHOCTH 2
Tema 3.2. OmnpeneneHue NPOU3BOIHON, €€ TEOMETPHUUECKUI U (PU3NIECKUNA CMBICIL. 2
[IpousBoHas GyHKIHHY. [IpaBuna npon3BOAHBIX CYMMBI, Pa3HOCTH, IPOU3BEICHMS, YACTHOTO 4 2
[TpakTuueckoe 3ausatue Ne 11 [pasuna auddepeHunpoBanus 2
Tewma 3.3. YpaBHeHHE KacaTenbHOM K TpaduKy QyHKITUH. 2
[IpumeHenus HccnenoBanme QyHKIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI
IPOM3BOTHOM [IpumeHeHne TMPOM3BOJHON K HCCIEAOBAaHUIO (YHKIIMA U  TMOCTPOCHUIO 5 2
rpaduKoB.
[Tpumeps! UCIIONIB30BAHUS TPOU3BOIHOM JUTsl HAXOXKIACHUSI HAUTYYILIETO 2
pelIeHys B IPUKJIaJHbIX 3aa4ax.
[TpakTnueckoe 3anarue Nel2 2
CocraBiieHHE ypaBHEHUS KacaTEIbHOM.
I'TABA 4 TTAPAJUIEJIBHOCTD U NTEPIIEHAMKYJISIPHOCTD B ITPOCTPAHCTBE 32
Tema 4.1. CrepeomeTpusi. OCHOBHBIE IOHSATHS CTEPEOMETPUU: TOUKA, MPSIMAas, IIIOCKOCTh, 2
[TapannenbHOCTS B IIPOCTPAHCTBO. AKCHOMBI CTEPEOMETPHH. 2
HPOCTPAHCTBE IIepecekaronuecs, napaulelbHbIE U CKPEIIMBAIOLIUECS NPsAMBIEC. YTOJI MEXKIY 2
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOCHHUS
1 2 3 4
NPSIMBIMU B IIPOCTPAHCTBE.
[TapannensHbIe IpsiMast ¥ TIIOCKOCTh. [I[pU3HaK mapamienbHOCTH NPAMOUN 1 2
IIJIOCKOCTH.
[TapannenbHble U NEPECEKAOIIMECS MIIOCKOCTH, UX WLIIOCTPALUsS HA MOJEIAX.
PaBeHCTBO  OTpe3KOB  NapaJyIelbHBIX  MPSAMBIX, 3aKIIOYEHHBIX  MEXIY
NapaJyIeIbHBIMU TUIOCKOCTSMH. 2
[TapannenbHOCTh TUHHI EPECECUEHHUS] IBYX INTIOCKOCTEN TPEThEN IIOCKOCTBIO.
[MapannensHoe nmpoekTupoBanue. M300pakeHne NpocTpaHCTBEHHbBIX QUTYP.
[IpakTuueckoe 3ansrue Nel3 2
Pemenne 3a1ay Ha B3aMMHOE PACIIOJIOKEHUE MPSIMBIX U IIJIOCKOCTEM.
Tema 4.2. [IeprieHAUKyYIAPHOCTD NPAMBIX. [IepneH UuKyISIPHOCTE IIPSMOM U IIJIOCKOCTH, €€ 2
[lepneHquKyISIpHOCTD B WJUTIOCTpALMs HA MOJIETISIX.
HPOCTPaHCTBE IleprieHaUKYyIsIp ¥ HAaKIOHHAsA K INIOCKOCTH, IPOCKLHsS HAKIOHHOW Ha
IUIOCKOCTh. Teopema o0 Tpex mNepneHAuKyiaspax. PaccrosHue OT TOUKH 10 2
IIJIOCKOCTH.
JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPAHHOIO yria 2 2
[lepneHauKyIsIpHbIE MJIOCKOCTHU, UX WILIIOCTPALMsI HA MOJENAX, IPU3HAKU U 2
CBOMCTBA.
[IpakTnueckoe 3anarue Nel4 2
Pemienue 3a1a4 Ha NEPHIEHAUKYISIPHOCTD NPSIMOM U TUIOCKOCTH
Tema 4.3. JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBE. PopMysia pacCTOSTHUSI MEKIY IBYMSI
KoopaunaTel 1 BEKTOpPBI TOuKaMH. YpaBHeHUs chepbl U miockocTu. DopMyiia pacCTOSHUSA OT TOUKH /10 2
IJIOCKOCTH. 2
Bekropsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. ClioKeHUE BEKTOPOB U 4
YMHO>KEHHME BEKTOPA HA YUCIO0. YTOJ MEXAY BEKTOPAMH.
Koopaunatsl BekTopa. 2
CkansgpHoe npousBeieHne BeKTOpoB. KosnmmHeapHble BEKTOPBI. Paznoxkenue 2 2

BEKTOPA M0 IBYM HEKOJUTMHEAPHBIM BEKTOpaM.
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
Kommutanapusie BekTopbl. PasznoxeHue BeKTopa 1o TpeM HEKOMILIaHapHBIM
BEKTOPaM 2
I''TABA 5 MHOT'OI'PAHHUKU U TEJIA BPAILIEHUA 28
Tema 5.1. MHororpanHuk. Bepmunsl, pedpa, rpaHi MHOTOTrpaHHUKA. BeImykiibie
MHororpaHHuKH MHOTOrpaHHuKHU. [Ipu3ma, ee ocHoBaHUs1, OOKOBBIE pedpa, BEICOTA, OOKOBas 2
noBepXHOCTh. [IpsiMast u HakiioHHas npusMa. [IpaBuiibHas npusMa.
[Tapamnenenunen. Ilpsmoyronenbeiii mapamtenenunen. Ky6. Ilupamuma, ee
OCHOBaHHWE, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroyibHas 2
nupamuga. [IpaBunbHas nupamuaa. Y ceueHHas MUpamua. 2
Ceuenus Ky0a, MPU3MBbI, TUPAMH/IBL. 2
[IpencraBnenre o NpaBUIBHBIX MHOTOTpAaHHUKAX (TETpa’ap, KyO, OKTadap, 2
JOJICKA’AP U UKOCAIIP).
Cummetpuu B KyOe, B apaiesienureie, B Ipu3Me U MUpaMuje. 2
OO6BeMBbl MHOTOTPAaHHUKOB.
[TpakTrueckoe 3ausatue Ne 17 Beruncnenue mnoBepXHOCTH U 00beMa MPU3MBI. 2
[TpakTrueckoe 3ausaTue Nel8 Boryrcienue moBepXxHOCTH U 00beMa MUPaMU/IBL. 2
Tema 5.2. [IpssmMoil KpyroBoM WUUIMHIAP M €ro 3jieMeHThl. OCEBbIE CEYEHUS U CEUYEHUS 5
Tena BpameHus napajuieabHble OCHOBAHUIO IIWIMH/IPA.
dopmyna 711 HaXO0XKISHHUS TIJTOIIA I OOKOBOU MOBEPXHOCTH IMJIMH]IPA 2
[IpsAmoii KpyroBOii KOHYC, €ro 3JeMeHThl. OCEBbIEC CEUCHHS U CEUEHUS
napaenbHble oOcHOBaHUI0. DopMyna ISt HaX0XKICHHS 101 OOKOBOM 2
IIOBEPXHOCTU KOHYCA.
[Iap u cepa, kacaTenpHast MIOCKOCTH K cdepe. [Inomans moBepxHocTH chepsbl 2
OOBeMBI TET BpallCHUS 2
[TpakTrueckoe 3ausatue Ne 19 Beruncnenue noBepXHOCTH U 00beMa HMUIHHIPA. 2
[TpakTiueckoe 3ansatue Ne 20 Beruncnenue moBepXHOCTH U 00beMa KOHYcCa. 2
CamocrosTenbHas paboTa 00y4aronmxcs 64
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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

CamocrostensHas pabora mo riase 1 Uucnossie GyHKIMM:
- CO3/1aHUe MPOeKTa 1Mo TeMe «YucnoBbie QYHKINNUY UITH
- BBITIOJTHEHUE PadoT:
1. Co3nanue npe3eHTanuu 1no reMe «YucioBbie GyHKIUN
2. Jloxman mo Teme «HucmoBbie GyHKITUN
3. CocraBnenue coopHuka popmyi 1o reme «HucioBsie GyHKIUN
JlomarHsist KOHTpOJIbHASL paboTa 1mo TeMe «HuCIoBbIe (HYyHKIIUN)

12

CamocrostenbHas padora 1o riase 2 TpUuroHoMeTpus
- CO3/]aHKe MPOEKTa Mo TeMe « [ pUrOHOMETPHs» UITU
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTaiuu mo tTeMe « puroHoMeTpus»
1. Hoxian mo teme «HucnoBbie PyHKITHI)
2. CocraBieHHe KpOCCBOp/a WK TeCTa Mo TeMe « [ pUroHoMeTpusi»
3. CocraBnenue coopHuka ¢popmyi rno reme « TpuroHomeTpus»
JlomaniHsisi KOHTpoJIbHAs padoTa 1o TeMe « [ puroHoMeTpus»

14

CamocrositensHas padbora 1o riase 3 [IponsBoanas GyHKIUHA
- co371aHKe MPoeKTa 1o Teme «IIpon3BoaHast PyHKIIHMY HIH
- BBITIOJTHEHUE PadoT:
Cosznanue npesenrtanuu no teme «IIponsBoaHas GyHKITUU»
1. Joxman o teme «IIpousBogHas hyHKIIHI
2. CocraBneHue KpoccBop/a uiu Tecta mo reme «lIpousBoanast pyHKIIUM»
3. CocraBnenue coopauka ¢popmyin o tTeme «lIponsBoaHas GyHKIIUI
JlomaiHsist KOHTpoJbHAs pabora no Teme «IIpousBoaHas GyHKIUN

14

CamocrositenpHas padora 1o riase 4 [lapamienbHOCTh U IEPIEHIUKYISIPHOCT B TPOCTPAHCTBE
- co371aHme MPoeKTa 1o Teme «llapannenbHOCTh ¥ MePIEeHANKYIIPHOCTh B IPOCTPAHCTBE)» UITU
- BBITIOJTHEHUE PadoT:
Cosznanue npeseHTanuu no teme «llapamiensHoCTh U EPIeHIUKYIIPHOCTD B TPOCTPAHCTBE»
1. Joxnan mo teme «[lapamienbHOCTh U MEPICHIUKYISIPHOCTD B IIPOCTPAHCTBE
2. CocraBieHHe KpOCCBOp/a WK TecTa 1o TeMe «llapamienbHOCTh U MepIeHANKYIIPHOCTh B

12
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS
1 2 3 4
IIPOCTPAHCTBE»
3. Cocrasnenue coopHuka ¢popmyi o treme «llapannenbHoCTh U NEPIEHAUKYISIPHOCT B IIPOCTPAHCTBE»
JlomaniHsist KoHTposibHasA paboTa 1o Teme «llapamienbHOCTh U NePIeHIUKYISIPHOCTh B TPOCTPAHCTBE»
CamocrosrenbHas padora 1o riase S MHOTOrpaHHHUKH U TeJla BpaIlleHUs
- CO3/]aHKe MPOEKTa 1o TeMe «MHOTrOrpaHHUKH U Tella BpallleHUs» UiTn
- BBITIOJTHEHUE PadoT:
Coznanue npeseHTanuu no teme «MHOTOrpaHHUKH U Tejla BpaIlleHUs» 12 3
1. Joxnan no reme « MHOTOTpaHHHUKY U TEJa BPALLIEHUS»
2. CocraBieHne KpOCCBOp/a WK TecTa Mo TeMe «MHOTrorpaHHUKHY U Tella BpallleHus»
3. Cocrasnenue coopauka ¢popmyi o treme «llapannenbHoCTh U NEPIEHAUKYISIPHOCT B IPOCTPAHCTBE»
JlomaniHsist KOHTpoJibHAs paboTa 1o TeMe «MHOTrOrpaHHUKH U Tella BpallleHus»
2 CEMECTP
I'JIABA 6. IEPBOOBPA3HAS U UHTETPAJL 30
Tema 6.1. [TepBooOpasnas pynkuuu. OCHOBHOE CBOWCTBO MEPBOOOPA3HOMA 4
IlepBooOpasHast u [IpaBuia BEIYMCIICHUS IEPBOOOPA3HBIX. 4
HHTCTpant I[MpakTuueckoe 3ausatue Ne 15 HaxoxkaeHue nepBoodpasHbIX 4
[TonsiTrie HeoMpeeIEeHHOT0 UHTErpaJa. 4
= 2
®opmyna HetoTona—Jleitoauna. 2
[Tpumepsl MpUMEHEHHs UHTErpaja B PU3UKE U TEOMETPHUH. 4
Bropas npousBoaHas u ee (pU3NYECKHIA CMBICIL. 6
[IpakTuueckoe 3anarue Ne 16 Boruncienue MHTErpagos 2
I'JTABA 7. CTEITIEHHAS, [TOKA3ATEJIbHAS U JIOTAPUOMUNYECKUE ®YHKIIUU 50
Tema 7.1. Kopens crenenn n> 1 u ero cBoiicrTaa. 4
CrerneHu U KOpHH. CreneHb C pallMOHAIBHBIM MTOKa3aTesieM U €€ cBoMcTBa. [loHATHE O cTenenu ¢ 4
Crenennas pyHKuus JIEUCTBUTEIBHBIM II0KA3aTEIIEM. 2
VYrpoiieHnne BoIpaXeHUM, COAEPKAINX CTENEHb 4
Pemenne nppanioHanbHBIX YpaBHEHUN 4
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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

[Ipaktnueckoe 3ansatue Ne 21 Pemenue nppalroHanbHbIX YPaBHEHUI 2

Tema 7.2. [ToxazarenbHast pyHkuus (3KcroHenTa). CBoiicTBa u rpaduxk. 2

lokasarenbHast QyHKUMS. | PenreHne MOKa3aTeqbHBIX yPABHEHHIA. 4 2
[Toka3zaTenbHBIC HEPABEHCTBA. 2
[IpakTuueckoe 3anarue Ne 22 Pemenue nokasaTeabHbIX YpaBHEHUN U 2
HEPABEHCTB.

Tema 7.3. Jlorapudm uucna. OCHOBHOE JIOTapu(hMUIECKOE TOKIECTBO. 2

Jlorapudpmunteckas Csotictsa. Jlorapudm npousBeieHus, 4aCTHOTO, CTETICHH. 2

bynxums, JleCSTUYHBIN U HATYPAIBbHBIN JIOrapu(pMBbI, YUCIIO €. 2
[Tpaktrueckoe 3anstue Ne 23 [Ipeobpa3zoBaHne BEIPAKEHHH, COAEPIKALTUX 2 2
J0rapuQMbl
Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U TpaduK. 4
Jlorapudmuueckre ypaBHEHUS. 4
Jlorapudmudeckue HepaBeHCTBA. 4
[Tpaktrueckoe 3anstue Ne 24 Penenne morapupMuIecKux ypaBHCHUH U
HEpPaBEHCTB. 2

TJIABA 8 KOMBUHATOPUKA,CTATUCTUKA U TEOPUS BEPOSITHOCTEM 22

Tema 8.1. Craructudeckas 00paboTka gaHHbIX. [IpencraBienne qaHHbIX (TaOJIHIIBI, 2

DIIeMEHThI quarpammbl, rpadukn). ' uctorpaMmel.

MaTeMaTHYECKOM UYucaoBble XapaKTEPUCTUKH PSAAOB JaHHBIX. 2 2

CTaTUCTHKA [Mpaktuueckoe 3ansarue Ne 25 Cratuctuueckas 00paboTKa JaHHBIX. 9
[TpencraBnenue nqanHbIX B Tabnuiy. [loctpoenue nuarpamm.

Tema 8.2. DJeMeHTapHbIE U CJIOXKHBIE COOBITHS. 2

OIeMEHTEI TCOPHH BeposiTHOCTh CyMMBI HECOBMECTHBIX COOBITH. 2

BEPOATHOCTEH BeposTHOCTL POTHBOIIOIOKHOTO COOBITHSI. 2 2
[TpakTnueckoe 3anstue Ne 26 Pernienue npakTHYecKux 3aj1a4 ¢ IPUMEHEHUEM 2

BCPOATHOCTHBIX MCTO/I0B

15



HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TeM 3aHSITHSI, CAMOCTOSITENIbHAS paboTa 00yJaroIIuXCs 4acoB OCBOEHUS
1 2 3 4
Tema 8.3. [ToouepenHbIli 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKHUX JIEMEHTOB U3 KOHEYHOTO
DIIeMEHTHI MHOKECTBA.
KOMOMHATOPHKH DopmyJibl YUCIIa IEPECTAHOBOK, COYETAHUM, pa3MEIICHU. 2
Pemenne komOuHaTOpHBIX 3a1a4. Dopmyna bmHOMa HproToHA.
CgoiicTBa OMHOMHAIBHBIX KO3 dunreHToB. Tpeyronpauk [Tackas.
I'JIABA 9. YPABHEHN S 1 HEPABEHCTBA.CUTCEMbI YPABHEHMI 1 HEPABEHCTB. 28
Tema 9.1. PaBHOCWIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM. 2
VYpaBHEHHUS U OCHOBHBIE TTPUEMBI PEIICHUSI CUCTEM YPaBHEHUH: MOJCTAaHOBKA, alreOpandeckoe 4
HepaBeHCTBa. CUcTeMbl CII0KCHHUEC, BBEACHUE HOBLIX IIEPEMECHHBIX.
YPaBHEHMH ¥ HEPABEHCTB. | Peienne MpPOCTEHMIINX CHCTEM YPABHEHMIl C JBYMs HEM3BECTHBIMU. PelneHue 4
CUCTEM HEPaBEHCTB C OAHOW MEPEMEHHOM.
Hcnonp3oBaHue CBOWCTB M rpaduKoB (YHKUMNA NpU PELICHUH YpPaBHEHUH H 4
HEPABEHCTB. 5
Meton uHTEepBasioB. M300pakeHHEe Ha KOOPIWHATHON IJIOCKOCTH MHOXKECTBA 4
pelieHni ypaBHEHUH U HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CHCTEM.
[IpumeHeHHEe MaTEMATHYECKUX METOJOB JJIsl PEIICHHs COJEPIKATeIbHBIX 3a/1ad
U3 pa3NUYHBIX 00JIacTell HayKW W MpakTUKHU. VHTepmperaius pe3ynbrarta, y4er 4
pEATbHBIX OTPAaHUYCHU.
PannonanbHbIe, HppalliOHALHBIE YPABHEHUS U CUCTEMBI. METO/IbI peleHHs 4
[IpakTuueckoe 3anarue Ne 27 Pemenue pa3nu4HbIX BUIOB YpaBHEHUI 2
I'JIABA 10. DJIEMEHTBI TEOPMM MHOXECTB U MATEMATHUYECKOM JIOTUKU 8
Tema 10.1. Bunber mHOkecTB. CriocoObI 3a1aHust MHOKeCTB. Oniepannu HajJ MHOKECTBAMHU. 4
ODIIEeMEHTBI TCOPUH WctunHbIE U 10KHBIE BBICKa3bIBaHMs. Orniepanni HaJ BbICKa3bIBaHUSAMU. CBSI3b
MHOKECTB 1 BBICKA3bIBAaHUS C MHOKECTBOM. 2 2
MATEMATHYECKOM JIOTHKA | 3akoHpl JIOrMKH. PelIeHHE JOrMYeCKHX 3aad ¢ MHCIONb30BAHHEM KDPYrOB 9
Ditnepa. YM03aKIt0ueHUs
CamocrosTenbHas paboTa 00y4aronmxcs 75
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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

CamocrositensHas pabora o riase 6 [lepBooOpa3Has u HHTErpa
- co3ganue npoekTa mno reme «llepBooOpasHast M MHTETpay WK
- BBITIOJTHEHUE PadoT:
Co3nanue npesentanuu no reme «llepBooOpaszHas U MHTETpan»
1. Jloxman no teme «IlepBooOpa3Hasi u MHTETpa»
2. CocraBneHue KpoccBopa wiu Tecta mo teme «llepBooOpasHas 1 HHTErpam»
3. CocraBnenue coopuuka ¢popmyi o teme «llepBooOpa3Has U UHTETpaI»
JlomaiHsist KOHTpoJIbHAsA pabora no Teme «IlepBooOpas3Hast 1 MHTErpa»

15

CamocrosTenpHas padora 1o riaBe 7 CteneHHas, oKa3arenbHas U jorapudmMudeckas GyHKIAN
- co37aHme MpoekTa 1o reme «CTeneHHasl, mokasareiabHas u Jorapudmuueckas QyHKIUN» U
- BBITIOJTHEHUE PadoT:
Coznanue npeseHTanuu no teme «CreneHHas, mokasaTelbHas U JJorapupmMudeckas: G yHKITHI»
1. Joxman o teme «CTeneHHas, moka3zareiabHas U JorapudmMuueckas GyHKIIHI»
2. CocraBneHmne KpoccBopa wiu Tecta mo teMe «CTerneHHas, moKazarenbHasl U Jorapudmudeckas

byHKIHI»
3. CocraBnenue coopHuka ¢popmyi rno reme «CTeneHHas, mokazaTesbHas | JorapupmMuuecKas

byHKIIHI»
JlomannHsst KOHTpOJIbHAs paboTa 1o Teme «CTeneHHasl, mokasareiabHas u Jorapudmuueckas QyHKIUI»

15

CamocrosrenbHas pabdora 1o riase 8§ KomOunaToprka, CTaTUCTHKA U TEOPHUS BEPOSTHOCTEH
- co3/1aHue npoekTa 1no reMe «KoMOnHaTOpHKa, CTATUCTHKA U TEOPHsI BEPOATHOCTE» UITN
- BBITIOJTHEHUE PadoT:
Coznanue npe3eHTaruu no reme «KoMOnHaToprKa, CTAaTUCTUKA U TEOPUS BEPOSITHOCTEI»
1. Hoxnan nmo teme «KomMOWHATOpHKA, CTATUCTHKA U TEOPUS BEPOSTHOCTEH»
2. CocrapieHHe KpOCCBOpAA WK TecTa o TeMe «KoMOuHaTopHKa, CTAaTUCTHKA U TEOPUSI BEPOATHOCTEN»
3. Cocrasnenue coopHuka popmyn rno reme «KomMOUHATOpHKA, CTATUCTHKA U TEOPUS BEPOSTHOCTEH»
JlomaiHss KOHTposbHas pabora no reMe «KoMOMHaTOpHKa, CTATUCTHKA U TEOPUSI BEPOSTHOCTEN»

15

CamocrosTenbHas padora 1o riaase 9 YpaBHeHus u HepaBeHCTBa. CHCTEMBbl YpaBHEHUH U HEPAaBEHCTB.
- CO3[IaHUE MPOEKTA MO TeMe «Y paBHEHHs U HepaBeHCTBA. CHCTEMbI yPaBHEHHI U HEPABEHCTBY UITH
- BBITIOJTHEHUE PadoT:

15
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HanmenoBanue pa3znenos Coneprxanue yueOHOro MaTepuaa, 1adopaTopHble paboThl M MTPAKTUYECKHE O6vem YpoBeHb
U TEM 3aHATHUS, CAMOCTOSATENbHAsL paboTa 00yJaIOINXCs 4acoB OCBOEHUS

1 2 3 4
Co3naHue npe3eHTalu o TeMe «Y paBHEHUA U HepaBeHCTBA. CHUCTEMbI ypaBHEHU U HEPABEHCTB»
1. [Hoxuan no teme «YpaBHEHUs U HepaBeHCTBA. CHCTEMBI YpaBHEHUN U HEPABEHCTB»
2. CocraBieHne KpOCCBOP/ia WU TECTa 0 TeMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI YpaBHEHUN U
HEPABEHCTB»
3. CocraBnenue coopHuka Gopmys Mo TeMe «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI YPaBHEHUH U
HEPABEHCTB»
JlomarnrHsist KOHTpOJIbHAs paboTa 1Mo TemMe «YpaBHEHHS U HepaBeHCTBA. CHCTEMbl ypaBHEHUN U HEPABEHCTBY»
CamocrostenbHas pabdora 1o riaase 10 DineMeHTsl TeOpuu MHOXKECTB M MaTEMAaTUYECKOM JIOTHKU.
- CO3/IaHHE MPOEKTA MO TeME «Y paBHEHHUsI U HepaBeHCTBA. CUCTEMbI YPaBHEHUI Y HEPABEHCTBY» UIIN
- BBITIOJTHEHUE PadoT:
Co3nanue npe3eHTanuu o TeMe « JIEMEHThI TEOPUU MHOXKECTB U MaTEMAaTUYECKOM JIOTUKHU»

4. Joxnaa 1no teme «JIeMEHThl TEOPUU MHOKECTB U MATEMATHUYECKOUN JIOTHUKU» 15 3
5. CocraBieHnue KpoCCBOp/Ia WK TECTa MO TeMe «JIEMEHTHI TEOPUH MHOKECTB U MaTEMaTHUIECKON
JIOTUKHY»

6. CocraBineHue cOopHrKa (HOPMYIT IO TeMe «DIEMEHTHI TCOPHH MHOXKECTB U MAaTEMAaTHUICCKOM JIOTUKH»
I[OMaH_IH}I}I KOHTpOJ'IBHaH pa60Ta I10 TCMC «9JIGMGHTBI TeOpI/II/I MHOXECTB U MaTeMaTquCKOﬁ JIOTUKU»
Hroro 421

3.3. XapakTepucTHKa OCHOBHBIX BHJOB JEATEIBHOCTH OOYyYaIOIIUXCS Ha YPOBHE Y4YEOHBIX AEWUCTBUHU (IO pasnenam
coepkaHust yueOHOW AMCIMILIMHBI MaTtemaTuka: anredpa u Hadajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS)

XapakTeprucTUKa OCHOBHBIX BUJIOB YU€OHOM JIESATEIHPHOCTH
HaumenoBanue pasnenos
[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
I'TABA 1. UHACJIOBBIE Crtpoutp rpaduk uyucioBoil ¢GyHKIUH, ToukuHa | Braners CTaHJIapTHBIMU | BeIpaxatb CBOU
OYHKIINN KOOPJIMHATHOM MJIOCKOCTH npueMamu MOCTPOEHUS | MBICIM B YCTHOH U
Beluucnste  eKapTOBBl  KOOPAMHATBI  TOYEK MUCbMEHHOU peyn.
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4

YHCJIOBOM  OKPYXXHOCTH. Bnajnerb MNOHATUSAMH | Ipa(MKOB YUCIOBBIX (QYHKIUH. Cnymarth U BCTynarh B
CHUHYyca, KOCHHYyCa, TaHI€HCa W KOTaHIEHCa, IMaJIoT, y4acTBOBaTh B
HAXOJUTh UX 3HAYCHUS OcymecTBiATh IIOMCK | KOJJICKTUBHOM
Haxomuth 3HaueHue (QyHKIMH, COOTBETCTBYIomee | MHQOPMALUK /I BBIIOIHEHUS | 0OCYKICHUH TPOOIEM.
apryMEHTy M  apryMeHT, COOTBETCTBYIOIIHMH | yIE€OHBIX 3aJaHHH C
3Ha4YeHUIO0 (pyHKIUU MCTIOIb30BAHUEM yueOHOMI
Onpenenary cBoiicTBa (QyHKIMU TO TpaduKy, U | JUTEPaTyphl
CBOICTBa (DYHKIMIA, 3aJAHHBIX AHATUTHYECKH

I'JIABA 2 N300pakaTh 4UCIOBYIO OKPY>KHOCTh, TOUKH M IyTH | AJIEKBaTHO ucnonb3oBath | CocoOHOCTE  BeCTH

TPUT'OHOMETPUA Ha YUCIOBOM OKPYXXHOCTH, HaXOIUTb YHUCIO, | pEYEBBIE CPEIACTBA U PEIUEHUs | AMAJIOr C  JAPYTUMU
COOTBETCTBYIOILIEE TOUKE U TOUKY, | Pa3JIMYHBIX KOMMYHUKATHUBHBIX | JIIOJbMH, JOCTHTaTh B
COOTBETCTBYIOILYIO YHCITY 3aja4; BIAQJCHUE YCTHOM H | HEM
BbluncnaTe  €KapTOBbl  KOOpPAMHATBI ~ TOYEK | MMCBMEHHOM pedblo; CTPOUTh | B3AUMOIIOHMMAHMUS,
YHUCIOBOM  OKPYXXHOCTH. Bnajnerb MNOHATUSAMH | MOHOJOTMUYECKOE  KOHTEKCTHOE | HaXOAUTh OO0IIue LEIH
CHHyCa, KOCHMHYCa, TaHI€HCAa M KOTAHI€HCAa, | BBICKA3bIBAHHUE. U COTpYIHHUYATh JUIS
HaXOJIUTh UX 3HadeHus llepeBoauTh U3 rpagycHON | AIEKBaTHO, TOYHO U | UX JOCTHKECHHUS.

MEpBHI yIJia B paIiaHHyI0 Mepy U Ha000POT.
3anmuchiBaTh ~ OCHOBHBIE  TPUTOHOMETPHUYECKHE
TOXKAECTBA M MPHUMEHATh MX IPH BBIYUCICHUAX
CHHYCa, KOCHHYCa, TaHT€HCAa M KOTAaHTeHCa YHcia
(yrna).

dopmynupoBaTh NpaBUiIo paboTel ¢ (hopMyaamu
NPUBEICHUS, BBINOJIHATH npeoOpa3oBaHus
BBIPAKCHU.

@opmMyIHpOBaTh  ONpENEIEHUs W CBOMCTBa
TPUTOHOMETPUUYECKUX (GYHKIUH, aHaATU3UpOBATh,
YUTATh U CTPOUTH I'PapUKH.

Haxoauts nepuos GpyHKIum.

BeimonasaTe mpeoOpazoBanus rpadukos. Pemarh
pocTeilliie ypaBHEHHUS! ¢ TIOMOIIbIO OKPY>KHOCTH
¥ TaOJUITHI 3HAYCHUIA.

MOCIIeZIOBAaTEIbHO OTOOpaxaTh B
peun (ommcaHue, OOBICHEHHE)
coJiep>KaHue COBEpIIAEMbBIX
NENCTBUM, KaK B opMe TPOMKOMH
COIIMAJIM3UPOBAHHON PEYM; TaK U
B popMe BHYTpPEHHEH peyH, KaK B
YCTHOW, TaKk M B IHUCbMEHHOU

peun.

YMmers aHaJIM3UPOBATh,
KPUTHUYECKH OLICHUBATH U
UHTEPIPETUPOBATH
uH(pOpMaLIHUIO.

Crpouts JIOTUYECKOE
paccyxJeHue, BKJIIOYAIOLIEE
YCTaHOBJICHUE

Co3narenbHOE
OTHOIIICHUE K
HEMpPEPHIBHOMY
00pa3oBaHHIO KaK
YCJIOBUIO  YCIIEIIHOM
npodecCHOHATLHON |
00IIIECTBEHHON
ACATCIIbHOCTHU
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HaumenoBanue pasnenos

XapaKTepuCTUKA OCHOBHBIX BUIOB YU€OHOU AEATEIbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4

Brnaners craHmapTHBIMM —NpUEMaMH  PEILICHUS | MIPUUYMHHOCIEICTBEHHBIX CBS3EH.
TPUTOHOMETPUYECKUX YPABHEHH. Nwmetn IIPE/ICTABIICHHE 0
3anuceiBaTh  (OPMYJIBI, HCIONB30BaTh WX JUIsl | BOBHUKHOBEHUH, PasBUTHH U
BBIYUCIICHUH U TIpeoOpa30BaHM BEIpAKEHUH. NPUMEHEHUHU TPUTOHOMETPHUH.
BemonuaTe mpocredimme  npeoOpazoBanust U | [IpoBOAMTH MPHUKUAKY W OUECHKY
BBIYKCIICHUS] TPUTOHOMETPUYECKUX BBIPAKEHUM. pe3yabTaToB BBIUHCIICHU,

aHAIN3UPOBATH MPUYHHBI

JOTMYIIEHHBIX OMTHOOK.

I''TABA 3 ITPOU3BO/JIHASA | ®opmynupoBaTh TIOHSTHE npeaena | AHaIu3upoBaTh MU OCMBICIHMBATh | BHOCUTH
OYHKIMN MOCIEN0BATEIILHOCTH, MOHSTHE MPOM3BOAHOM | TEKCT  3aJladyd, Ha  OCHOBE | HEOOXOIUMBIC

byHKINH. KOMOMHHPOBaHUS paHee | KOPPEKTHUBBI B
Haxoauth mpou3BoJaHBIE NPOCTEHIINX (DYHKUIUN, | M3yUYEHHBIX aIrOpPUTMOB U | IeCTBUE TMOCJIE €ro
UCIIOJIb3YS AJITOPUTM. CIOCOOOB  JEHCTBHMSL ~ PELIAaTh | 3aBEPIICHHUS Ha OCHOBE
[MpumensaTs npaBuna AudQGEepeHIUPOBAHUS TPU | HETUIIOBBIE 3aaUH. €ro u yuera Xapakrepa
HaXO0KJCHUU TIPOU3BOJHON (YHKIIUU OOBACHATD U3YYEHHBIC | CAETaHHBIX OLIMOOK
PopMynMpOBATH MOHATHE MIOJIO)KEHNS Ha CaMOCTOSITEIbHO
TEOMETPUYECKOr0 M (pU3MYecKoro  CcMbIcha | MOJO0OpaHHBIX KOHKPETHBIX
npou3BOHON (yHKIMHU. VIcronp30BaTh ajaropuTM | MpUMEpaXx.
COCTaBJICHUS] YpaBHEHUS KacaTeJbHOW K rpaduky | OCylecTBIATh MTOUCK

byHKIHH.
Hcnonb3oBaTh TOHSTHE CBSI3M  BO3pACTaHUSA,

yObIBaHUA (DYHKIIMM M TPOU3BOJHON (DYHKIIHH.
OOBACHATD M3y4eHHbIC HOJIOKECHUS Ha
CaMOCTOSITENIFHO ~ TOJOOPaHHBIX  KOHKPETHBIX
npUMepax.

®opmMynHMpoBaTh MOHATHE HKCTpeMyMa (DyHKIHH.
OcymiecTBisATh  UcCCleAOBaHME  (QYHKIMM  Ha
MOHOTOHHOCTb U SKCTPEMYMBI.

[lpuMeHATh  NPOM3BOJHYIO K  HCCIIEIOBAHHIO
dbyakuun. Ctpouth rpaduk (QyHKIIUU C TTOMOIIBIO
MIPOU3BOAHOM.

WH()OPMAIIMK IS BBITIOJTHCHUS
y4eOHBIX 3aJJaHUH C
HNCITIOJIBb30BAHUCM
JUTEPATYPBI

yaeOHO
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HaumenoBanue pasnenos

XapaKTepuCTUKA OCHOBHBIX BUIOB YU€OHOU AEATEIbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JIndHOCTHBIE
1 2 3 4
Haxomute ckopocTh mporecca 1o  Qopmyie,
UCTIONB3Ys (PU3NUECKUNA CMBICI TIPOM3BOIHOM.
Cdopmuposath MOHSITUE HauOOJIBIIIETO,
HaMMEHBIIETO 3HaYeHUe (PYHKIIMH Ha TIPOMEKYTKE.
Haxomute HauOomblee, HaUMEHbIIEE 3HAYCHUE
GYHKIIMH Ha OTPE3KeE.
I''IABA 4 @opmynupoBaTh U JOKa3blBaTb TEOpeMbl U | MonennpoBark reoMeTpHdYecKue | AJEKBaTHO
ITAPPAJIAEJIBHOCTDB 1 CBOICTBa, (HOPMYITHPOBATH OMPEICICHHSI. OOBEKTHI  HCIIOJIb3Ys TOTOBBIC | MCITOJIE30BAThH peub
MEPITEHAMWKYJISAPHOCT | IIpuMeHATh U3y4EHHBIE TEOPEMBI U CBOMCTBA IPU | KOMIILIOTEPHBIE IIPOrPAMMBbI JUIsl TUIAHWPOBAaHUSA W
b B ITIPOCTPAHCTBE. peLICHUH 3a/1a4. Ocy1ecTBiATH IIOUCK | peryJIAIII CBOEH
BEKTOPLI B PacnosnaBate M u300pakaTh Ha PHCYHKaxX yroj | HEOOXOOUMON HMH(pOpMaIMK Ui | AEATEILHOCTH,
ITPOCTPAHCTBE. MEKIy TIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIC YIUIbl. | BBIIOJIHEHUS YUEOHBIX 3aJJaHUH. | MCIIOJIL30BaTh peub
N300paxaTb NpPOCTpPAaHCTBEHHBbIE (GUTYypHl W WX | AHAJIM3MPOBAaTh W OCMBICIMBATH | JUIsl PETYIISIUU CBOECTO
IPOEKIIMU Ha TIOCKOCTb. TEKCT 3a/laud, | neiicTBUS.
HaxoauTte B OKpyKarolieM MHpe MapajuieibHbIC U | Iepe@OopMyInpoBaTh  YCIOBHE, | CTABHUTH BOIIPOCHI;
NEPIEHIUKYJIPHBIE IIIOCKOCTHU U MPSMBIE. MOJIETIMPOBAaTh yCIIOBUE U | obpalarscs 3a
BoinonHATe  nmeHCTBUS € BEKTOpPaMU B | CTPOMUTH JIOTUYECKYIO LICTIOYKY. MTOMOIIIBIO;
IIPOCTPAHCTBE, UCIOJIb3YsI OCHOBHBIE ITpaBUIIA. Ymetp dbopmynupoBaTh 1 | GOpMyJIHPOBATH CBOU
yAepKUBaTh Y4eOHYIO 3aa4y; 3aTpyTHEHUS;
Hcnonp30BaTh METOA KOOPAMHAT TIPH PEHICHUH | IPeoOpa3oBbIBATH MIPAKTUYECKYIO | Mpeiarath MOMOIIb M
3a]a4 Ha BBIUMCIICHUS U JJOKA3aTeNIbCTRA. 3a7ady B IIO3HABATENIbHYIO; | COTPYAHUYECTBO;

Haxomute B TekcTe Tpedyemyr uHHGOPMAIIHIO;
ONpCACIIATh TCMY U T'NIABHYIO MBICJIb TCKCTA.
Pemrate 3a1a4n Ha OCHOBE U3YYEHHOTO MaTepHaa.

CTaBUTh HOBBIC y4YcOHBIC 3a7auu
B COTPYJIHUYCCTBE C YUUTEIICM.
[TpuMeHsTH YCTaHOBJICHHBIE
npaBuja B TUTAHUPOBAHUU
croco0a pereHus;

Bri6upats TIEACTBUS B
COOTBETCTBHU C ITOCTaBJICHHOM
3aJa4eli W YCIOBUSIMU €€
peali3arvm,

OTIPECIIATH MOCIIEA0BATEILHOCTD

MPOSIBJISITh aKTUBHOCTh
BO B3aUMOJIECTBUU

TS pelIeHUs
KOMMyHI/IKaTI/IBHBIX
3a1a4

CIIyIIaTh U BCTyNaTh B
JUaJIoT, y4acTBOBATh B
KOJUIEKTHBHOM

o0CyXIeHIUU TTPOOIEM.
YyuTeiBaTh  pas3HbIC
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie

MeranpenMeTHbIe

JInyHOCTHEIE

1

2

3

4

IIPOMEXKYTOUHBIX neneun u
COOTBETCTBYIOLIMX UM JCHCTBUHI
C Y4ETOM KOHEYHOI'0 pe3ysbTaTa;
COCTAaBJISATh IU1aH u
IMOCJIEIOBAaTEILHOCTh JICHCTBUIA;
IPEABUIECTL YPOBEHb YCBOCHUS
3HaHUH, €ero BPEMEHHBIX
XapaKTEPUCTHK; IPEABUICTD
BO3MOKHOCTHU MIOJIy4CHUS
KOHKPETHOTO

pe3yibTaTa Ipy pelIeHU! 3a1a41
OCYLIECTBJIATH  WUTOTOBBIA U
IIOIIArOBBII KOHTPOIIb o
pe3yibTary; OCYILECTBIIATH
KOHCTaTUP YOI "
IIPOTHO3ZUPYIOLUN KOHTPOJb II0
pe3ynbraTy © IO  CIOCco0y
JNEUCTBUS.

Ocy1ecTBIATH
KOHCTaTUPYIOLIUNA u
IIPOTHO3ZUPYIOLUN KOHTPOJb II0
pesyiapTaTy W 1O  CHOco0y
JEUCTBUS.

MHEHHSI U CTPEMUTHCA
K KOOPJIMHALIUU
Pa3IMYHBIX MO3UIMN B
COTPY/AHHUYECTBE.
IlonuMath
nH(pOpMaIIHIO,
MPEACTABICHHYIO B
TEKCTOBOI dbopme;
OTJCIIATh HOBOE
3HAHHUE OT MU3BECTHOTO;
CTaBUTb BOIPOCHl K
TEKCTy W HUCKaTh
OTBETHI HA HUX.
OpueHTupoBaTh B
CHUCTEME 3HAHMI;
BBITIOJTHATH aHaIIN3,
MIPOU3BOJUTH CUHTE3.

['JTABA 5.
MHOI'OI'PAHHUKUA 1
TEJIA BPAILIEHMA

PacriosHaBaTh Ha 4epTexax, pUCYHKaxX M MOMAEIIX
IPOCTPAaHCTBEHHBIE  TeOMETpHUYecKne  (Urypsl,
KoHpurypamuu Guryp.

[IpuBOAUTE TPUMEPHI aHAJIOTOB TE€OMETPHYECKHX
GbuUryp B OKpYy>KaroIiemM Mupe.

N300paxaTb MPOCTPAHCTBEHHBIE T'€OMETPUYECKHUE
¢urypel ¥ MX KOH(QUTYpalMU C HUCIOJIb30BAaHUEM
YEepPTEKHBIX HHCTPYMEHTOB.

Hcnons3oBath
MOJIETUPOBAHUE
U OKCHEPUMEHT [UIsl H3Y4YECHHUS
CBOWCTB reOMETPUUYECKUX
00OBEKTOB.

AHanu3upoBaTh U OCMBICIUBATH
TEKCT 3a/1auu,
nepeopMyIHpoOBaTh  YCIOBHE,

KOMITBIOTEPHOE

Bripaxars CBOU
MBICITA B YCTHOH H
MHUCbMEHHOMN peun.
Cnymate U BCTynaTh B
JMaJIoT, y4acTBOBATh B
KOJUJIEKTUBHOM

o0CyXIeHIHU TTPOOIEM.
YuuteiBaTh ~ pazHbIe
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JIndHOCTHBIE

1 2 3 4
@opMynupoBaTh  ONpPEACICHUE  IPU3MBI U | U3BJIEKATH HEOOXOIMMYIO | MHEHHSI M CTPEMHUTHCS
nupamMmuabl, ux DJIECMCHTOB n BUI0OB Ha HH(bOpMaHHIO, MOZICIIMPOBATH | K KOOpAWHaIuu
KOHCprKTHBHOﬁ OCHOBC. YCJI0BUC C IIOMOIIIBIO CXCM, | pa3JIMYHBIX HO3I/IHHI>'I B
I/ICCHGI[OBaTB n OITMChIBATH CBOMCTBA PUCYHKOB, CTPOUTL JIOTHUYCCKYIO | COTPYAHUUCCTBC.
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX  (uryp, LIETIOYKY paccyxnaenuii, | JloroBapusaTbcs 51
UCIIONb3YsI AKCIIEPUMEHT, HaOII0IeHNe, KPUTUYECKU OLICHUBATh | MPUXOAUTDH K
u3mepenre. HaxomuTh B OKpyXkaromem Mupe MOJTYYEHHBIHN OTBET, | 00IEMY PpELIEHUIO
IIPOCTPAHCTBEHHBIE CHMMETPUYHBIE (PUTYPBHI. OCYILECTBIATE  CAMOKOHTPOIIb, | COBMECTHOM
N3o6paxkaTh CUMMETPUYHbBIE MIPOBEPSTH OTBET Ha | IesATEeIbHOCTH, B TOM
IPOCTPAHCTBEHHbIE GUryphl. Pemars 3amaun Ha COOTBETCTBHUE YCIIOBHIO. yucie B  CUTYyallud
HaXO0XJICHHE Ha JI0Ka3aTeNbCTBO, Ha PaccmatpuBath CEYEHHUs | CTOJIKHOBEHUS
BBIUMCJICHHE JUIMH, YIJIOB, Ha IOCTPOEHHUE MIPOCTPAHCTBEHHBIX buryp, | HHTEPECOB.
CEUYEHWH MHOTOTPAaHHUKOB, Tl BpPALICHUS. MoJIy4aeMble nyTeM
@opMynUpOBaTh  ONpENEICHHE  LWIUHIPA, MIPEeIMETHOTO W
KOHYca, cepbl U 1apa, X 3JI€MEHTOB. KOMITbIOTEPHOTO

Bblp aXXaTb OJHU CIAUMHUIBI H3SMCPCHHA YCPC3
JIpyrue.

dopmynupoBaTh orpeJiesieHue IO U
IIOBEPXHOCTH, 0OBEMa Tea.

HccnenoBath 3aKOHOMEPHOCTH MEXIY

dbopMmynaMu IUIONMIAJICH TOBEPXHOCTEH W HX
o0BbeMaMu
Penrate 3amaun Ha HaXOXICHUE Ha IUIONIAAcH
MOBEPXHOCTH U O0OBEMOB MHOTOTPAHHHUKOB, TEI
BpAaIlCHHUS.

MOJICIIUPOBAHUS, OMPEICIATh MX
BH]I.

OcymecTBIsTh TIOMCK
HE0OX0oauMON MHGOPMAIUU IS
BBITIOJTHCHUST YICOHBIX 3aJaHUH C

WCIIOIb30BaHUEM yaeOHOU
JUTEPATYPHI.

Hckats Haubonee >¢p¢peKTHBHBIC
CHOCOOBI  pemieHuss 3aJady B
3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

CTpouTh peueBOc BHICKAa3bIBAHHUEC
B YCTHOU M MUCbMEHHOH (opme.

OcCylmecTBIsSITh ~ WUTOTOBBIA U
MOIIAroBbIN KOHTPOJIb o
pe3yJIbTary.
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XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH
HaumenoBanue pasnenos
[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
IIpn BBIIIOJTHEHUU
BBIYMCIIMTENIBHBIX ONEepalui
ncnone3oBare Microsoft Excel,
MpU  TPE3EHTALlMd BHIBOJAOB —
Microsoft Power Point.
I'TABA 6. ®dopMynupoBaTh oOmpenereHue InepBoodpaszHoi, | PazBepHyTo 000CHOBBIBATH
ITEPBOOBPA3HASA U HEOIIPEEIEHHOr0 UHTErpaJIa. CYXKJIEHUA, MIPUBOJIUTH
NHTEI'PAJI Boruncnsate nepBooOpasHyto st cyMMbl QYHKIUH, | TOKA3aTEIbCTBO.
HCIIOJIb3Ysl CIIPABOYHBIE MAaTEPHAIIBI. Ocy1ecTBIATH MIOMCK
Hcnonb30BaTh yMEHHE HAaXOJUTh MEPBOOOpa3HYIO | MHGOPMAIMKM IS BBITIOJTHECHUS
JUIsl CyMMbI (QYHKUMH, Mpou3BeAeHus QYHKIUU Ha | y4eOHBIX 3aJIaHUN C
YUCJIO, HWCIOJb3yS  CIPAaBOYHBIE  MATEpHUAJbl. | HCIIOJIb30BaHUEM yueOHOI
[IpumMeHATH CBOMCTBA HEOIIPEIEIECHHBIX | JINTEPATYPHI
MHTETPAJIOB B CJIOKHBIX TBOPUYECKUX 3a/IaHUSIX.
®opMHUpPOBATh NOHATHE ONPENEIECHHOIO UHTErpaa,
dbopmyny Hprotona-
JleiiOHMIIa, KPUBOJIMHEHHOHN Tpamneuuu.
BbluncnaTe onpenesieHHbld MHTErpaig sl CyMMBbI
GyHKIMI, UCIIONB3YS CIIPaBOYHBIE MaTepUabl
BreimonHATe  HaxokIeHUE —Iomaau  (UTYpBHI,
OTPaHUYEHHYIO JIMHUSAMU.
[IpuMeHsSTh TOHSATHE WHTErpaja B MPHUKIAIHBIX
3a/1a4yax.
I''TABA 7 CTEIIEHHAZ, Pacnio3HaBaTe KOpHU HaTypaJbHOW creneHu u3 | Mcnosb3oBath roToBble | beITh  TOTOBBIM K
ITOKA3SATEJIbHAA 1 4YHUClla U UX CBOWCTBA; CTEIEHU C PAlMOHAIBHBIMU | KOMIIBIOTEPHBIE NPOTPAMMBI Ul | CAMOCTOSTEIIBHOMY
JJIOTAPUOMHUYECKAS IOKa3aTeNsIMM, WX  CBOWCTBA;  CTENEHH  C | IpPeoOpa30BaHUS PALlMOHANIBHBIX, | TIOMCKY MeToja
OVYHKINN JIEHCTBUTEIIHBIMU [IOKa3aTeJISIMU. UuraTh | MPPALMOHAIBLHEIX  CTENEHHBIX, | PEIICHUs MPOCTEHINNX
CBOMCTBA KOPHEM M3 HATypaJlbHOM CTEIICHH, | [I0KA3aTEIbHbIX U | areOpanvecKux
CBOICTBA CTENEHU C n0orapu()MUUECKUX BBHIDAKEHUH. | BBIpaKEHUIA,
palMOHATILHBIMU [TOKA3aTEISIMU [Tonb30BaThCs NOMONHUTENLHON | colepKalMX — KOPHH,
Y CIIPABOYHOM JINTEPATYPOU NIPHU
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
BrinonHsaTe neWCTBHS C KOPHSMU HATypaJIbHOW | MpeoOpa3oBaHWUU PAIMOHAIIBHBIX, | CTEMEHH, JOrapu(MBbI;
CTETICHH, CTETICHU c PaLMOHATLHBIMA | HPPALMOHATBHBIX CTEHICHHBIX, 7 [ ——
MOKa3aTeJISIMU, CTENEHU C JEHCTBUTEIBHBIMH | IMOKA3aTEIbHBIX U } MpHOGpeTEHHbIE
MOKa3aTeJsIMHU. } JoTapu(PMUIECKUX BHIPAKEHUH. SHAHHS W yMEHHS Ha
OObBsicHATH  HOHATHE  Jiorapudma, CcBOWCTBa | BiageTh cTaHmapTHBIMH e —
gorapupma,  JECATUUHBIE U HATypalbHBIC | IPUEMAMU PEIICHHUS POGhECCHOHATHHOTO
norapudmel. paIoHaIbHBIX, — -
[IpumenaTsb OCHOBHOE norapnq)Mqucxcie HMPPAIMOHATILHBIX CTCTICHHBIX, IIOBCETHEBHOM JKH3HH.
TOXJECTBO npu peuieHuun BBIPOXKEHUM. | MOKa3aTeNbHbBIX U
DopmynMpOBaTh U 3alUCHIBATH IPaBUIA JCHCTBUH | orapu()MUUECKUX BBIPAKEHHIA.
¢ norapupMamH.
[IpeoOpazoBbIBaThH aNredpandecKkue
BBIPKCHHUSI, palliOHATIbHBIC, HPPAIIMOHAIILHEIE,
CTETICHHBIE, MI0KA3aTeNbHBIC U JIOTapU(MUUIECKUE
BBIPOKCHHS.
I''TABA 8 Pemats mpocteiimme komOuHaTopHble 3ajgaud | CocraBiaTh  IUIaH  pemreHus | Mcmons3oBaTh
KOMBUHATOPUHKA, MeTonoM  mepebopa,  BelpaxkaTh ~ HM3BECTHBIE | 3324wy, pruOOpETEHHBIE
CTATUCTUKA U TEOPUS | dopmynsr; Berauciaste B mpocTeHmux ciaydasx | BpiTh TOTOBBIM K | 3HaHMS M YMEHHS B
BEPOATHOCTEU BEPOSTHOCTH COOBITHIT HA OCHOBE CaMOCTOSITEIIbHOMY MOUCKY | IPAKTHYECKOU
MoJICYEeTa YMCiIa UCXO/I0B; METO/Ia PELIEHUS BEPOATHOCTHOM | AESATEIbHOCTU u

HpeI[CTaB.H}ITB aHaJIn3 PCAIbHBIX YUCIIOBBIX
TAHHBIX B BHJIC AWArpaMM, TpaduKoB;
AHamM3UpoBaTh HHPOPMAIIHIO

CTaTUCTUYCCKOI'0 XapaKTepa.

3a/a4M;

Hcnons3oBars TOTOBBIE
KOMIIBIOTEPHBIE IIPOTpaMMBbl ISt
aHaJn3a UHpOpMALIUU
CTaTUCTHYECKOTO XapakTepa M
IIOCTPOEHHUS rpapuKoB U
JarpaMm.

MOBCEIHEBHON JKU3HU.
BEBITE TOTOBEIM
OTCTanBaTh CBOIO
TOYKY 3pEHUS NpU
peleHnmn
BEpPOSITHOCTHBIX 3aj1ay,
MIpU aHAJIHN3e
uHpOpMaIu
CTaTUCTHYECKOTO
Xapakrepa.

Haxonuts
JIOTIOJTHUTEIBHYIO
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4

nHpopMaIuio TUTS
pelieHus
BEPOSTHOCTHBIX
MPaKTUYECKUX 3a/1a4.
Cdopmuponatb
OCHOBBI  JIOTUYECKOTO
MBIIUTICHUS JUIS
perenust
BEPOSATHOCTHBIX 33/1a4.

I''TABA 9 YPABHEHUA 1 | IIpou3BoauTh paBHOCHIIBHBIE TEPEXOMbl € Menbio | Mcronap30BaTh rOTOBBIE

HEPABEHCTBA. YIPOLIEHUS] YPABHEHUI, HEPABEHCTB. KOMIBIOTEPHBIE TPOTrPaMMBbI, B

CHUCTEMbI YPABHEHUI | BeINonHATE NPOBEPKY HAMJCHHOTO pEIICHHs C | TOM YHCIIE ISl TIOMCKA MyTH

N HEPABEHCTB. MOMOUIbI0  TMOACTAHOBKM UM  ydeTa OO0JIaCTH | pelIeHHs U WIUTIOCTPAIlUN

JIONYCTUMBIX 3HaYeHui. [IpenBuaers BO3MOXHYIO
NOTEPI0 WJIN NPHOOPETEeHHE KOpHS M HaXOIUTh
IIyTH BO3MOKHOTO M30eranus ommobOok. [TpumensTs
OCHOBHBIC ~METOJbl pEIICHUs anredpanvdeckux
YPaBHEHUH: METOJ PAa3JIOKEHUS HA MHOXHUTEIU U
METOJ BBEJCHUS HOBOM IIEPEMEHHOM.

Pemars IIPOCTHIE TPUTOHOMETPHUUECKUE,
noKa3aresbHbIe, JOrapuPpMHUUECKUE, PAllMOHATIBHbIC
Y UppalOHAJIbHbIC YPAaBHEHUS.

[IpuMeHATh  CTaHIAPTHBIE NPUEMBI  PEIICHUS
PalMOHAIIBHBIX, UPPALIMOHAIBHBIX, I0KA3aTEIbHBIX,
JOrapupMHUECKUX u TPUTOHOMETPUUECKHUX
HEpaBeHCTB. Pemarb  HEpaBeHCTBA  METOAOM
MHTEPBAJIOB.

Hcnonp3oBatk cBoiicTBa u rpaduku GyHKIUN npu
pELIEHNH YpPaBHEHUI U HEPABEHCTB.

N3o0paxkxaTh Ha  KOOPAMHATHOM  IJIOCKOCTH
MHOXECTBA PELICHUN YPaBHEHHHM U HEPABEHCTB C

pelLIeHHs] ypaBHEHUMN 1
HEPaBEHCTB.

OnpenensTb NPpUYUHBI
BO3MOJKHBIX MTOTEPh HITH
NPUOOPETCHUS JTUITHUX PEIICHUIH
Y TIYTH UCTIPABJICHUS JaHHBIX
OLINOOK.
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HaumenoBanue pasnenos

XapakTepucTUKa OCHOBHBIX BUJIOB Y4€OHOM NIESATEIHbHOCTH

[IpenmeTtHbie MeranpenMeTHbIe JInyHOCTHEIE
1 2 3 4
JIBYMsI IIEPEMEHHBIMHU.
Pemwlats cucremel ABYyX YpaBHEHHMHM C JByMs
HEW3BECTHBIMU rpaduyeckw, METOJ0M
MOJICTAHOBKH,  METOJIOM  aire0pandeckoro
CIIOXKEHMS, METOJAOM  BBEJEHUS  HOBBIX
IIepEeMEHHBIX. PemaTrs cCuCTeMBI TpeX ypaBHEHUN
C TpeMsl IEPEMEHHBIMH.
[IpuMeHsTh pa3IuYHBIE CIOCOOBI TPH PEIICHUU
CUCTEM HEpPaBEHCTB, U300pakaTh HAa KOOPIUHATHON
MJIOCKOCTH MHOKECTBA UX PEIICHUM
I''TABA 10 9JIEMEHTBI OnepupoBaTh NOHATHAMU: KOHEYHOE MHOMXECTBO, AHaIM3UPOBATh U OCMBICIUBAThH | BBITh  TOTOBBIM K
TEOPUU MHOXECTB 1 3JIEMEHT MHOXKECTBA, IOJIMHOKECTBO, TEKCT  3aJayd, Ha  OCHOBE | CAMOCTOATEILHOMY
MATEMATHUYECKOM nepeceyeHue, 00beIMHEHHE MHOXKECTB. KOMOMHHPOBaHUS paHee | IMOUCKY METoJ1a
JIOI'MKMN. OnepupoBaTh NOHATHAMMU: H3y4YECHHBIX AJITOPUTMOB U | peIICHUsI MPOCTEUILNX
YTBEpKACHHE, HCTUHHOE, JIOXKHOE YTBEPXKJICHHUE, crocoboB  AeicTBHUs  pelarth | 3a1ad;
OTpHULIAHUE YTBEPKICHHUS, KOHTPIIPUMED. HETHUIIOBbIE 33]a4H. VICHONB30BATE
Haxonuts nepeceuenne, o0beAMHEHNE MHOKECTB. | OOBACHATH M3YHCHHBIC | 106 herennbie
Pacnio3naBath UCTUHHOE, JIOKHOE YTBEpKICHHE, TOJIOXKEHUA HA CAMOCTOATENBHO | oo o yMeHHS Ha
omMOKY B yTBepkAeHUAX. CTPOUTH HA YUCIIOBOM 10T00paHHBIX KOHKPETHBIX | oo o
NPsIMOI TTOJIMHOYKECTBA YMCIOBOI'O MHOXECTBA puMepax. IPOBECCHOHATLHOTO
Ocy1ecTBIATH MTOUCK .
LUKJIal TIOBCETHEBHOM
uHpopMaluK AJi1  BBIMOJHEHUS ——
yueOHbIX 3a/laHui C
WCIIOIb30BaHUEM yaeOHOI
JUTEPaTyphl
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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 YueOHO-MeTOANYECKOE 00ecIeueHHE QUCITUILINHEI

OcHoBHas nuTeparypa:

1. Amumon III. A., Konsrun 0. M., TkauéBa M. B. u ap.MaremaTuka:
anreOpa W Hayalla MAaTeMaTHYEeCKOro aHaiu3a, reoMeTrpus. Anrebpa v Hadana
MaTteMarnyeckoro ananusza 10-11 knacc. YueOHuk ba3oBblid M yriyOnEHHBIN
ypoBHH. — Mocksa: [Ipocsemenue, 2023.

2. Aranacsu JI.C., byry3zoB B.®., Kamomuer C.b. um ap.Marematuka:
anreOpa W Hayajla MaTeMaTUYecKoro aHanu3a, reomerpus. I'eomerpus. 10-11

kjacc. YueOHuK. ba3zoBbeiii u yrimyOn€nsuslii ypoBHU. — Mocksa: IIpocBeienue,
2023.

JlomonHUTENBHAS IUTEpaTypa:

3. bammakoB, Mapk VBanoBuuy. MaremaTtuka : Yy4YEOHHK : IS
UCIIOJIb30BAaHUsI B 00pa30BaTEIBbHOM TMIpoliecce oO0pa30BaTENIbHBIX OpraHu3aluii
CIIO / M. W. bammakos. - 8-¢ u3., crep. - Mocksa : Akagemus, 2021. - 252, [1]
c. - (ITpodeccronansuoe o6pazoBanue) (OO1IIC0O0pa3oBaTENbHBIE AUCIUILIMHDI)

4. JIucuukun, B. T. MaTemaruka B 3anauax ¢ pemenusmu / B. T. JIucuukus,
N. JI. Conoseitunk. — 10-e u3a., crep. — Cankr-IletepOypr : Jlansp, 2023. — 464
c. — ISBN 978-5-507-46662-7. — TekcT : anmekTpoHHbIi // JIaHb : 37EKTPOHHO-
oubnmuoreunass cucrema. — URL: https://e.lanbook.com/book/314798 (mara
obopamenns: 19.04.2023). — Pexxum mocTyma: 1yisi aBTOPHU3. MOTH30BATEICH.

5. Pemenue 3agad nmo maremartuke. [IpakTukym sl CTyA€HTOB CpEAHHUX
crienMabHBIX y4eOHbIX 3aBeneHuit / B. B. Tapbapyk, B. U. Pomun, U. M.
ConoBbeBa, M. A. llIBapu. — 2-e uzn., ucnp. — Cankr-IletepOypr : Jlans, 2023.
— 416 c¢. — ISBN 978-5-507-45993-3. — Texcr : amexkTpoHHBIN // JlaHb :
aNeKTpoHHO-O0ubmoTeyHas cucrema. — URL: https://e.lanbook.com/book/292952
(mata obpamenus: 19.04.2023). — Pexum noctyna: asist aBTOPU3. TOJIB30BaTENCH.

6. Beegenue B anreOpy u matematuueckuii ananus / E. A. Ilasnos, O. W.
Pyanuukwmii, A. 1. ®ypmenko, T. M. lllamuneB. — Cankr-IlerepOypr : Jlans,
2023. — 68 c. — ISBN 978-5-507-44893-7. — Tekcr : snextponnsiii // Jlanp :
3JIeKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/276665
(mata obpamenus: 19.04.2023). — Pexxum goctyna: i aBTOPHU3. MOJIb30BaTEEH.

7. HanasH, A. A. Matemartuka : yueonuk / A.A. lagasH. — 3-e u3f., ucmp.
u gon. — Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccuoHalIbHOE
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct : anexktponHsii. - URL:
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https://znanium.com/catalog/product/1891827 (mara obpamenus: 19.04.2023). —
Pexum mocTymna: 1o moanucke.

8. bynnpik, I'. M. Martemartuka : yueOHoe nmocooue st crio / I'. M. bynasik.
— Camnkr-IlerepOypr : Jlanp, 2022. — 156 c¢. — ISBN 978-5-8114-8283-2. —
TekcT : anekTpoHHbIA // JlaHb : 2JIeKTpOHHO-OMOIMOTeuyHass cuctema. — URL:
https://e.lanbook.com/book/187562 (mata oGpamenus: 19.04.2023). — Pexum
JOCTYTIA: JJISl aBTOPHU3. MTOJIh30BaTEIICH.

9. Slumenes, JI. T. MaremaTuka B mpuMepax M 3aJadax JJis MOJTOTOBKH K
EI'D u noctymienuto B BY3: Yuebnoe nocobue / Sumenes JI.T., - 2-e uzn., gorm. -
Mockga : Byzosckuii yueOnuk, HUL[ MH®PA-M, 2022. - 336 c. - ISBN 978-5-
9558-0401-9. - Tekct : AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1855513 (mara oGpamenus: 19.04.2023). —
PexxuMm ocryma: mo noamnucke.

10. COopHuk 3agad 1o reoMerpuu : yueOHoe mocodbue s cro / C. A.
®panrynos, I1. . CoBepTtkoB, A. A. ®aneesa, T. I'. Xogor. — Cankr-IletepOypr
: Jlanp, 2021. — 244 c. — ISBN 978-5-8114-7500-1. — Texkcr : 3neKTpoHHBI# //
Jlanb ; AIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/161634 (nmata oGpamenus: 25.04.2023). — Pexum
JOCTYyTIA: JJIsl aBTOPH3. MTOJIh30BaTEIICH.

4.3. IlepeueHb UHGOPMALIMOHHBIX TEXHOJOTUMN, UCIIOJIB3YEMBIX B 00YUEHHH,
BKJIOYasi [E€peYeHb MPOrpaMMHOro o0ecreueHuss U HHPOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM

B kadectBe mporpaMMHOrO 0OOECHEUYEHUS HCIONB3YIOTCS TMPOTrPaMMBbL:
onepanuonnsie cuctembl Microsoft Windows 10, Microsoft Windows Professional
8 Pro, Microsoft Windows Professional/ Starter, Microsoft Windows XP, oducHsie
naketsl Microsoft Office Professional Plus 2003/2007/2010, Microsoft Office
Standart 2013, AutuBupyc Kaspersky Endpoint Security qis 6usHeca.

OnekTpoHHas uHGOpMaIMOHHO-00pa3oBarenbHas cpenqa DPI'BOY  BO
Bomoroackas TMXA.

NudopmanimoHHbIe CIIPAaBOYHBIE CUCTEMBI

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

— UIIC «Koncynprantllntocy — pexxum noctyna: http://www.consultant.ru/

— Uurepdakc - LleHTp packpbITusi KOprnopaTUBHOM uMHGpoOpMaiuu (cepsep
packpbITH UHPOpMAIMK) — pekuM noctymna: https://www.e-disclosure.ru/

— HWudopmarnmonno-npaBoBoii mopran APAHT.RU - pexum nocryna:
http://www.garant.ru/

— ABTOMaTM3MpoOBaHHas chpaBodHas cuctema «Cenbxo3TexHuka» (Web-
Bepcusl) - pexuM 10cTyI: http://gtnexam.ru/

ITpodeccronanbHbie 0a3bl TaHHBIX

— Hayunas snextponnas 6ubnuoreka eLIBRARY.RU — pexum poctymna:

http://elibrary.ru
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— Haykomerpuueckas 6a3a AJaHHBIX SCOPUS: 0a3a maHHBIX pedepaTtoB U
LHATUPOBAHUS - pexuM nocCTymna:
https://www.scopus.com/customer/profile/display.uri

— OdummaneHpiii cailt denepanbHOM CITy>XObI TOCYAaPCTBEHHON CTATUCTUKH
— pexum poctyna: https://rosstat.gov.ru/ (OTKpBITHIH JOCTYII)

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

— Odunmanbupiii cailtT MuUHHCTEPCTBA CEIbCKOro 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 pocryma: https://urait.ru/

0 ObC POLPRED.COM: http://www.polpred.com/

O DyeKTpoHHass OWONIMOTEeKa  M3AATEIhCKOTO  IIEHTpa  «AKaJaeMus».
https://www.academia-moscow.ru/elibrary/ (komnekmus CITO)

OBC ®I'bBOY BO Bomoroackas I'MXA - pexuMm Jocryna:
https://molochnoe.ru/ebs/

4.4, O6mue TpeOOBaHMS K OpraHU3alliyk 00pa30BaTeIFHOTO IIpoIecca

OO0pazoBaTeIbHBIN MPOIECC OPTraHU3yeTCs CTPOTO IO PACITUCAHHIO 3aHATHH,
YTBEP)KJICHHOMY ITPOPEKTOPOM I10 yueOHOU paboTte. ['paduk ocBoeHus mperona-
racT IMOCJIe0BaTeIbHOE OCBOCHHE TUCITATLINHBI.

C 1enpio OKa3aHUs TTOMOITY 00YYaIOMIUMCS TIPH OCBOCHUH TEOPETHYECKOTO
U MPAKTHYECKOr0 MaTepuasa, BBIIIOJHEHHUS CaMOCTOSITEIIbHON pabOoThl pa3padaThl-
BalOTCS y4eOHO-METOJMYCCKUE MaTepUajIbl. METOJWYECKHE YKa3aHWs, pa3aaTod-
HbI MaTepuall.

[Ipy OCBOCHUU TUCIUILIMHBI TPEMOaBaTeIeM YCTaHABIMBAIOTCS Yachl JI0-
TIOJTHUTEIIBHBIX 3aHATHH, B paMKax KOTOPBIX JUUIS BCEX MKEJIAIOMUX TPOBOMISTCS
KOHCYJIbTAITHH.

4.5. KagpoBoe oOecrieueHre o0pa3oBaTeIbHOTO IIporiecca

Peammzanus IIIICC3 momkHa 00ecrieYnBaThCs IEIarorHIecKUMH KaJIpaMH,
UMEIOIUMH BBICIIIEe 00pa30BaHUEe, COOTBETCTBYIOIIEE MPO(IIII0 TpernojaBaeMoin
JTVCHUTUTHHBI (MOTYJIST).

[IpenomaBaTeny MOMyYarOT JOTOJHUTEILHOE TTPodecCHOHaIbHOE 00pa3oBa-
HUE I10 MMporpaMMaM IOBBIIICHUS KBaTU(UKAIIUK, B TOM YHCIe B (OpPME CTaKH-
POBKH B MpOo(UILHBIX OpraHu3amusax He pexe 1 pasa B 3 roaa.
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4.6. O6ecnieuenne oopazoBanus st auir ¢ OB3

st obecrnieueHusi 00pa3oBaHUsT WHBAIUAOB U JIMI[ C OTPAaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSI peajn3alus AUCIUIUIMHBI MOXET OCYIIECTBISATHCS B
aJanTUPOBAHHOM BHUJAE, UCXOJi W3 HMHAMBUAYAJIbHBIX TCUXO(PHU3NYECKUX
O0COOEHHOCTEH M TO JMYHOMY 3asBIICHHUIO OOYYalollEerocsi, B YacTH CO3JaHUs
CHEeLUAIbHBIX YCIOBUU.

B cneuumanbHbie yClIOBUST MOTYT BXOAMTH: MPEAOCTABICHUE OTIEIHHOU
ayJUTOPUH, HEOOXOJUMBIX TEXHHUUECKHX CpEACTB, NPUCYTCTBHE aCCHUCTEHTA,
OKa3bIBAIONIETO  HEOOXOAMMYIO TEXHUYECKYI0 TIOMOIb, BBIOOp  (OpMBI
IPEOCTABIICHUSI MHCTPYKUUU MO TOPSJIKY HPOBEACHUS TEKYLIEro KOHTPOJS U
IPOMEXYTOUHOM aTTecTalld, HCIOJb30BaHUE CIEHHUANBHBIX TEXHUYECKHX
CPEICTB, IPEAOCTaBICHHE MIepephIBa JIJIs IprUeMa UL, JIEKapCTB U JIp.

JUis Il ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbs IPETyCMOTpPEHA
OpraHu3alys KOHCYJIbTallUi C UCIOJIb30BAHUEM SJIEKTPOHHOM MOYTHI.

Y4yeOHO-METOAMYECKHE  MaTephaybl JUIsl  CaMOCTOSATENIbHOM  padOThI
oOyJaromuxcss U3 YMcia WHBAIWIOB M JIUI[ C OTPAHUYEHHBIMH BO3MOYKHOCTSIMHU
3n0poBbs (OB3) npenocrasistores B (hopmax, aAanTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3I0POBbS U BOCTIpUATHUS HHGOPMAITUH:

Jis au11 ¢ HapyIICHUSIMH 3PEHUS:

— B IIeYaTHOU (popMe yBEJIMUEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUi U1 ¢ HapyLIEHUSIMH CITyXa:

— B mieyaTHou popme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUjis U1l ¢ HapyIIEeHUSIMU OTIOPHO-ABUTaTEIBHOIO anmnapara:

— B mieyaTHo popme,

— B (popMe IIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIN TepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT
KOHTHUHT€HTa 00yYaromunxcs.
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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 CYIIECTBEH-
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 CBSI3M 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 MOJETH M CXEMBI ISl PEIICHHs 3a-
Aay;

YMETh OCYILIECTBIISATH BBIOOp Hambosee 3(pdeKkTuBHBIX 00pazoBa-
TENBHBIX 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX ycIoBUH. OCHOB-
HBIM KpHUTEpHEeM CPOPMHUPOBAHHOCTH KOMMYHUKATUBHBIX YUCOHBIX
YHHUBEPCAJIbHBIX 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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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 OPTraHU3AIMHA CBOETO IMTOBEICHHUSI;

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 3HAHWUS 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
HEOO0XOAMMOCTH CIIPABOYHHUKH 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 CPAaBHMBATh 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-
PAIIENIBHOCTH MPSAMBIX U TIOCKOCTEH, IPSIMON U MJIOCKOCTH.

B pesynprare wu3yueHHss TeMbl OOyyarommecs JIOJDKHBI — YMETh:
[J[JomuchIBaTh B3aUMHOE PACIOJIOKEHHE IMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE, APIYMEHTUPOBATh CBOU CY>KJECHMsI 00 3TOM pacloI0KEHUY;
v pelarb HECIOXKHBIE 3a7a4yd Ha [0Ka3aTelIbCTBO M BBIYUCIICHHS C
HCIIOJIb30BAHUEM H3YYECHHBIX CBOWCTB, OINPENEIICHUM, IIPU3HAKOB IIEPIICH-
JTUKYISIPHOCTH;
v HCIIOJIB30BAaTh IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4
IUTAaHUMETPUYECKUE (AKThl U METOBI;
[/ [/IpoBOAUTH NOKA3aTEIbHBIE PACCYKICHUS B XOJE PEIIECHUs 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 IPSIMOM M IUIOCKOCTEH, CBOMCTBA INEPIECHIUKYIISIPHOCTU INPSMOU 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\ HCIONB30BaTh MPHU PEIICHUH CTEPEOMETPUICCKUX 3314 TIIAHIMET-
pudeckue GpakThl U 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, CTallMOHAPHOW TOYKHM, KPUTHYECKOM TOUYKHU
byHKINM,

v\ reoMeTpHYecKHi U (PU3NUECKHN CMBICIT TIPOM3BOTHOM;

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

v\ aNTOPUTMBI IJIS 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 N300pakeHus! 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 anmapar;

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 ONPEIEIAETCS CKAIPHOE MPOU3BEACHUE;

CBOMCTBa CKaJIIPHOTO ITPOU3BEACHHUS;

ypaBHEHUE chepbl U MIOCKOCTH

dbopMyITy HAXOXKICHHUS KOOPIAUHAT CEPEINHBI OTPE3Ka;

dbopMyIy BHIYMCIIEHUS PACCTOSTHUS MEXKIY JIBYMsI TOUKAMU B IPO-
CTPaHCTBE C MIOMOILbIO KOOPINHAT.

AN N N NN

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

4 BBIYUCIISATh CKAIPHOE MPOU3BEICHUE B KOOPAMHATAX;

4 BBIYUCIIATh PACCTOSIHUE MEKY JBYMSI TOUKaMU B ITPOCTPAHCTBE;

v 3aMMChIBaTh ypaBHEHUE cephl U MIIOCKOCTH;

4 MIPUMEHSITh MPU PELIICHUH CTEPEOMETPUUECKUX KOOPIUHATHO BEK-
TOPHBIMA METOJ JUIsl BBIYMCIIEHUS OTHOLLICHHU M, PACCTOSIHUN U YIJIOB;

4 HCIIOJIb30BaTh MPU PEIICHUHN CTEPEOMETPUUYECKUX 3a]1a4 TIJIaHUMET-
puueckue (GpakTbl U METOABI;

4 MIPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHHS B XOJ€ PEIICHUS 3a7a4.
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Crenenu v KOpHU

B pe3ynbrare u3ydeHus TeMbl 00ydaroniiecs J0JKHBI 3HATh!

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

v cBolicTBa cTerneHHOU (yHKIMH, ee rpaduk, Gopmyny it nupde-
PEHIIMPOBAHUSL.

B pe3ynbrare u3zyueHust TeMbl 00y4yarouecs 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 IIpaBUJIaM MpeoOpazoBaHuUs
OYKBEHHBIX BBIPOKEHUH, BKIIOYAIOIINX CTETICHU, PAIUKAIIbL;
v BBIUMCIISTH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BhIpAaXKEHH, OCY-

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

v CTPOUTH TPAPUKH CTEIICHHBIX (PYHKINH;

v IPUMEHSATH TPOU3BOHYIO CTETIEHHOH (DYHKIINHU 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 OMKCHIBATh MO TpaduKy M B MPOCTEHIINX CIydasx Mo (Gopmyle mo-
BEJICHUE M CBOICTBA MOKA3aTENbHOM U JTorapuPpMUIecKoi PyHKINH;

v BBITOJIHATH MPEe0oOpa3oBaHUsl MPOCTEUIINX BBIPAXKEHUH, BKIIOYAIO-
X apupMeTHyecKre ornepaium, a TakKe Orepaluio JIorapupMUpOBaHUs;
v pemath MokasaTelbHble, JJorapu(pMUUEeCKHe ypaBHEHUSI U HEepaBeH-
CTBa, MPOCTEUIINE CUCTEMBbI 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 00YJaIONIHeCs TOJKHBI YMETh: pacliO3HABATh
Ha 4YepTexax W MOJENSIX MPOCTPAHCTBEHHBIE (HOPMBI, COOTHOCHUTh
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

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

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

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

v pemarb  MPOCTEUIE CTEPEOMETPUUYECKUE 3aayl Ha BBIYUCICHHUE
U JI0Ka3aTelIbCTBO C MPUMEHEHHEM CBOICTB MHOTOIPAaHHUKOB;
v CTPOUTH MPOCTEHIINE ceYeHHs KyOa, MPU3MbI, TUPAMUIBL; UCTIOIb30-

BaTh IPH PELICHUU CTEPEOMETPUUYECKHX 33/1a4 TUIAaHUMETpHUecKue (PakThl U
METOIbI;

v IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUSA B XOZE PELICHUs 3anad. B
pe3yabTaTe U3y4eHHs TeMbl 00yUaroIIMecs JOJKHBI HCII0Ib30BATh IPpUoOpe-
TCHHBIC 3HAHUS U YMEHMS B MPAKTUYECKON NEATEIBHOCTH U ITOBCEIHEBHOU
JKU3HU IS

v UCcleIoBaHus (MOACTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYa-
1WA Ha OCHOBE U3YYCHHBIX ()OPMYI B CBOUCTB (UTYP;
v BBIYUCIICHHSI OOBEMOB M TUIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEH-

HBIX TCJI INPU PCHICHUHN IMPAKTUYCCKUX 3a/lad, UCIIOJIb3YA IMPU 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 [MIMH]IPA, KOHYyca, chepsl U
apa,

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

v (bopMyITBI TSI HAXOXKJIECHUS 00HEMOB.

B  pesymprare mM3ydeHHs TeMbl OOydarolluecs JOJDKHBI  YMETh:
‘1[Jpacrio3HaBaTh Ha 4YepTEeKaX W MOJENAX IMPOCTPAHCTBEHHBIC (HOPMBEI,
COOTHOCHTB TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMU, U300pAKCHUSIMH,

v aHAJTM3UPOBaTh B MPOCTEHUINHMX CIy4asx B3aWMMHOE PaCIIONIOKECHUE
00BEKTOB B POCTPAHCTBE;

v n300pakaTh OCHOBHBIE KPYTJIbIC TEJIA; BBITIOIHITH YEPTEKHU IO YCIIO-
BUSIM 3a71a4;

v pemarh IJIaHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUYECKUE 3a-
Ja4u Ha HaXOXJIEHHE T€OMETPHUYSCKUX BEIMYHH (IUIMH, YIJIOB, TUIOIIAICH,
00BEMOB);

v pemiath  MPOCTEHIINE CTEPEOMETPHUYCCKHE 3a/laudl Ha BBIYHCICHUEC
W JI0Ka3aTeNIbCTBO C MPUMEHEHUEM CBOICTB TEJl BPALICHUS;

v CTPOUTh TPOCTEUIIME CeUeHUs KyOa, TPHU3MBI, THPAMHUJIBI,
"1[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 BEPOSATHOCTH COOBITHII Ha OCHOBE
IIOJICYETA YHMCIIA UCXOMO0B.

YpaBHEHUS u
HEpaBEHCTBA

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

v COCTaBIATh YPAaBHEHHS M HEPABEHCTBA [0 YCJIOBUIO 3ajauu;
[ lucronb30BaTh AJsl MPUOIMKEHHOTO PEIICHNs YpaBHEHUHN 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 00ydaroniecs 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.

JUIsl TEKyIIero KOHTPOJI YCIIEBAEMOCTH 10 IUCLHUILIIMHE MareMmaruka: ai-
reOpa ¥ Hayaja MAaTEMaTUYECKOrO aHajiIu3a, F€OMETPHUSl NMPUMEHSIOTCS METO/bI
KOHTPOJISL: YCTHBIM OIpPOC, MUCbMEHHBIM OMPOC YCTHBIA ompoc B ¢opme (poH-
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TaJbHOUW Oece/bl, OTBETOB Ha BOMPOCHI, MUCHbMEHHBIA OMPOC B JOpMax TECTUPOBA-

HUA.

CTEH.

[IpumMepHBIl MepeueHb BOMPOCOB IS dK3aMeHa M0 y4eOHOM MMCITUILIINHE
Marematuka: ajiredpa ¥ Hayaia MaTeMaTHYEeCKOro aHallu3a, FTEOMETPHUSI

No ok~ owdRE

©

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.

PemieHne TpUroHOMETPUYECKUX YPABHEHUM

HppaumoHanbHbIE YpaBHEHHUSI, METOIBI UX PEIICHMUS.

[loka3arenbHbIE YPaBHEHHS, METO/BI X PEIICHUSI.

Jlorapudwm, cBoiicTBa Jorapudma.

CoObITHE, BEpPOSITHOCTb COOBITHSA, CJIOKEHHUE, YMHOXKEHHUE BEpPOSITHO-

[TpousBogHas GyHKIMH, €€ TEOMETPUUECKUN 1 PUINUECKUIT CMBICIL.
[TpumeneHre Tporu3BOIHOM K MMOCTPOSHUIO rpaduka PyHKITUH.
[TepBooOpazHas, Tabauia nepBOOOPa3HBIX.

[Ipu3ma, ee anemMeHTsl, BUABL. [1n01maap moaHoN MOBEPXHOCTH.
[Iupamuna, ee snemenTsl, BUABL. [1n01mans moaHou moBEPXHOCTH.
Konyc, ero asmemenTsl, BuabL. [lnomans noaHON MOBEPXHOCTH.
[Hunuuaap, ero asemMenTsl, BUAbIL. [Tomaas moJHOM MMOBEPXHOCTH.
[Tap, ero snemeHTsI, BUIBI ceueHni. [Lnomaae moJHoM MoBEPXHOCTH.
IIpsAMOYTOIBHBIN NapauIeenIe], €ro dJIEMEHTHI, CBOUCTBA.
[Ipusma, ee anemeHThl, BUIbl. OO0BEM.

[Tupamuna, ee s3neMeHThI, BUAbL. O0BEM.

Konyc, ero anemeHTsI, BUAbL. OOBEM.

Hunuuap, ero anemMeHTsl, BUabl. O0beMm.

[ITap, ero aneMeHTHI, BUBI ceueHuid. O0beM.

Ky®0, ero aneMeHTHI, CBOKCTRBA.

[IpakTUKO-OpUEHTUPOBAHHBIC 3a1aUU
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