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1. IMACIHIOPT PABOYEHN ITPOI'PAMMOBI JUCHUITJINHBI
BJ1.04 «MaTeMaTHKa»

1.1. O01acTh IPMMEHEHHUS IPOTPAMMBI

PaGouas mporpamMmma qucnunianHel «MaTeMaTukay SIBISIETCS 4aCTbI0 OCHOBHOM mpodec-
CHOHAJILHON 00pa30BaTEIbHOM MPOrpaMMBbl TTOATOTOBKH CHEIHATMCTOB CPEHEr0 3BEHA 10 CIie-
muansHOCTAM 19.02.07 TexHoIorus MoJIOKa M MOJIOYHBIX NpoyKToB, 19.02.08 TexHoJIorus M-
ca ¥ MACHBIX IPOAYKTOB, 35.02.15 Kunonorus, 36.02.01 Berepunapus.

1.2. MecTo nucuumiiudbl B cTpykrype OITIOII

Hucnunmmna BJ1.04 «Marematukay sBiseTcsl y4eOHOW AMCIUIUIMHON 00s3aTeIbHOM
npeameTHol obnactu «Matematuka u uHpopmatuka» OI'OC cpennero obiero odpazoBaHus u
0a30BOi AUCIUIIIMHON 001eoopazoBaTenbHol moaroroBku CITO u peamusyercs B [ u Bo I ce-
MecTpax Ipu CpOKe MOITydeHHs cpeqHero npodeccuoHaibHOro oopasosanus 3 roga u 10 mecs -
1eB (3 roma 6 MecseB IS crienanbHOCTH «KuHOIOTHSY).

1.3 Ileau ¥ 32724 JMCUMILIMHBI, IVIAHMPYEMbIe Pe3yJbTaThl OCBOCHUS Y4eOHOI
AUCHHUILINHBI:

ConepkaHue TUCHUIUIMHBI « MaTemaTuKa» HapaBJIEHO Ha JOCTH)KEHUE CIEAYIOIUX Ue-
aei:

— pa3BUTHE TPEICTABICHUN O COIMATBHBIX, KYyJbTYPHBIX M HCTOPHUECKHX (PaKTOpax
CTaHOBJICHUS MAaTEMAaTHKH;

— (popMupoBaHHE JIOTMUECKOTO, ANTOPUTMUIECKOTO U MATEMATUIECKOTO MBIIIICHUS,

— (hopMUpOBaHHE YMEHHI MPUMEHSTh MOJyY€HHBbIC 3HAHUS MPU PEIICHUH Pa3THYHBIX
3ajay;

— (hopMupOBaHUE MPECTABICHUN O MAaTEMAaTHKE KaK 4acTH OOIIEeYEI0BEUECKON KYIbTY-
PBI, YHUBEPCAILHOM SI3bIKE€ HAYKH, TTO3BOJISIONIEM OMKUCHIBATh M M3YYaTh peajbHbIC TIPOIECCH U
SIBJICHUS.

VYyeOHas nucuumuiiHa «MateMaTtuka» OpUEeHTUPOBAHA Ha JIOCTHXKEHHE CIEIYIOIIUX 3a-
aau:

— c(hopMHUPOBATH 1EJOCTHOE NMPEACTABICHHE O MaTEMaTHKE, €€ POJIU B COBPEMEHHOM CH-
CTeMe 3HAaHUU U MUPOBOU KYJILTYPE;

— M3YyYHUTh OCHOBHBIE MaTEMaTHUECKUE MOHSATHUS, UCIIOIb3YEMbI€ JIJIi ONMUCAHUS Pa3Iny-
HBIX TIPOLIECCOB U SIBJICHUI;

— copMUpOBaATh HABBIKM TPUMEHEHHSI MATEMAaTHUECKHX METOOB /I PELIEHUs TPAKTHU -
YeCcKHX 3ajad.

H.ﬂa}mpyeMble JIMYHOCTHBIC PE3YJbTATHI 0CBOCHUSA yqeﬁﬂoﬁ AUCHHUIIJIMHBI:

— c(hOpPMHPOBAHHOCTH MPEICTABICHUN O MAaTEMAaTHUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CpElICTBE MOJICIMPOBAHUS SIBJICHUI U MIPOILIECCOB, UIEIX U METOJIaX MaTEeMaTUKHU;

— MOHMMAaHHUE 3HAYMMOCTH MAaTEMAaTHKHU JUII HAy9HO-TEXHUYECKOTo Imporpecca, chopMu-
POBaHHOCTH OTHOIIEHHUS K MaTeMaTHKE KaK K 4acTH OOIIEYeIOBEUECKONW KYJIbTYPhI Uepe3 3Ha -
KOMCTBO C MCTOPHEN pa3BUTUA MATEMATHKHU, SBOJIIOIIMEN MATEMATUYECKUX UJIEH;

— Ppa3BUTHE JIOTMYECKOTrO MBIIUICHHUS, MPOCTPAHCTBEHHOIO BOOOPAXKCHHUS, aJTOPUT-
MUYECKON KYJIbTYPbl, KpUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM it OYIyIIend Tpo -
(heccnoHaNbHON AEATEIBHOCTH, JIUIS IPOJAOJKEHUS 00pa30BaHUSA U CaMOOOPa30BaHNS;

— OBJIaJICHWEC MATEMAaTUYCCKUMU 3HAHUSMU W YMEHHUSMH, HEOOXOAMMBIMH B IIO-
BCEIIHEBHOM JKU3HU, JIJII OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIMUIUIMH W JTUCHHUILUIMH
po¢eCCHOHATIBHOTO UKIIA, JJIS MOTy4YeHUs: oOpa3oBaHus B 00JacTsAX, HE TPEeOYIOUIMX yriyo -
JICHHON MaTeMaTH4eCKOM MOJATOTOBKH;



— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMO00pa3oBaHUIO, HA MPO-
TSDKEHUU BCEHl )KU3HU; CO3HATEIbHOE OTHOUICHUE K HENPEPHIBHOMY 00pa30BAHMIO KAK YCIOBHIO
YCIIEIIHON PO ECCHOHATLHON U 00IIECTBEHHOM eI TEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKONW M OTBETCTBEHHOW Jesi-
TEJIbHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMHU B oOpa-
30BaTENbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-HCCIeN0BATEIbCKOM, MPOSKTHOW W IPYTHX BU-
JIax JIeSITEIbHOCTH;

— OTHOIUICHUE K MPO(ECCHOHATBHOMN eATeTbHOCTH KaK BO3MOXKHOCTH Y4acTHs B pele-
HUY JIMYHBIX, O0IECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHAIBLHBIX TPOOIIEM.

Ilnanupyemblie MeTanpeaMeTHbIE Pe3yJbTAThI 0CBOCHUS YUeOHOH TUCIMILIMHBI:

— YMEHHE CaMOCTOSTEIBHO OMPEACIATh IEeIU JNEATeIbHOCTH U COCTABJIAThH IJIAHBI JIEs -
TEJIbHOCTH; CAMOCTOSTEIHbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTHPOBATH JEATEIHHOCTD;
HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl JTOCTH)KCHHS MMOCTABJIICHHBIX IEJeld U pealn3aiuu
TUTAHOB JICATEILHOCTH; BEIOUPATH YCIIEIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

— yYMEHHE TPOAYKTHBHO OOMIATHCS U B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM JIes -
TEJILHOCTH, YYHUTHIBATh MMO3UIUU JAPYTUX YYACTHHKOB JIEATEIBHOCTH, d(PekTHBHO pa3pemaTh
KOH(JIUKTHI;

— BJIAJICHHC HABBIKAMHU TTO3HABATEILHOM, Y4eOHO-UCCIICIOBATEIHLCKON U MIPOCKTHOM Jesi-
TEJIbHOCTH, HaBBIKAMH pa3pelieHHs Mpo0ieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHCHHUIO Pa3IMYHbIX METO0B MIO3HAHMUS,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH(OPMAIMOHHO-TT03HABATEIIHHOM
JeATEIbHOCTH, BKIIFOYass YMEHHE OPHCHTHPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HH(OpMaIu,
KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOJYYaeMyI0 M3 Pa3JIMYHBIX KC-
TOYHHUKOB;

— BJaJIEHUE S3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO HM3JIAraTh CBOIO
TOYKY 3PEHUS, UCIIOIH30BATh aICKBATHBIC SI3bIKOBBIC CPEJICTBA;

— BJIaJICHUE HABBIKAMU TO3HABATEIHHOU pedreKcuu Kak OCO3HAHUS COBEPIIAEMbIX JEH -
CTBHH M MBICIIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHWM, I'PAHUIl CBOETO 3HAHUS U
HE3HAHUs, HOBBIX IT03HABATEIbHBIX 33J1a4 M CPEJCTB IS UX JOCTHKCHHS,

— [EJIeYCTPEMIICHHOCTh B MIOUCKAX U MPUHATHH PEIICHUH, COOOPA3UTEIEHOCTh U UHTYH -
IHsI, Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEACTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATH KPacoTy H
TapMOHHIO MHUpA.

I[lnanupyemble MpeIMeTHBIE Pe3yJabTAThl 0CBOCHUSI YUeOHOMH THCIHIINHbI:

3HATH/ MIOHUMATh:

— 3HAYCHHC MaTeMaTHQ€CKOﬁ HaYKI/I JUUIA pemeHI/m 3aJa4, BO3HUKAIOIINX B TeOpI/II/I 158
HpaKTI/IKe; H.IPIpOTy n B TO XK€ Bperl Ol"paHI/ItICHHOCTB HpI/IMCHeHI/ISI MAaTEMATUYCCKUX MCTOI0B K
aHaJM3y W UCCJICIOBAHMIO TIPOIIECCOB U SIBJICHUM B MPUPOJIC U OOIIECTBE;

— 3HAYCHHC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaTEMAaTUKEC I (bOpMHpO-
BaHUA U PA3BUTHA MaTeMaTU4eCKOU HAaYKHU; UCTOPHUIO PAa3BUTHA IIOHATHA 4HKCld, CO3JaHUA Ma-
TEMATHYCCKOI'O aHajJIn3d, BOSHUKHOBCHHA U PA3BUTUSA IT'COMCTPHUU,

— YHUBEpCAJbHBIN XapakTep 3aKOHOB JIOTMKM MAaTEMaTUYECKUX PACCYXJIEHUH, UX TpH-
MEHHUMOCTE BO BCEX 00JIACTIX YEJIOBEUYECKON NeITEIHHOCTH,

— BEPOSTHOCTHBIN XapaKTep pa3IMUHBIX MPOIIECCOB OKPYKAIOIIET0 MUPA;

yMeThb:

— BBIIIOJIHATH apI/I(I)MeTI/I‘{eCKI/Ie ,Z[el\/’ICTBI/IH Hag 4yucCliaMH, CoUucTasd yCTHBIe N IIMCbMCHHBIC
NpUEMbl; HAXOJUTb HpH6HPI)KeHHBI€ 3HAUCHHUA BCIIMYMH W IOI'PCIIHOCTH BBLIUMCIICHUN (3600-
JIOTHAA 1 OTHOCI/ITeJ'II)HaSI); CpaBHUBATDb YN CJIOBLIC BBIPAKCHUS |



— HAXOJWUThb 3HAYEHMsI KOpPHs, CTENEHH, Jiorapudma, TPUrOHOMETPUUYECKUX BbIPAXKEHU I
Ha OCHOBE ONpPEENIEHUs, UCIOJb3Ysl IPH HEOOXOIUMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA; MOJb-
30BaThCs NPUOTMKEHHON OLIEHKON IIPU MPAaKTUYECKUX pacyeTax;

— BBIIOJHSTH PEe0Opa3oBaHusl BbIPAKEHUH, TPUMEHSISI (OPMYIIbI, CBS3aHHbBIE CO CBOM -
CTBAMHM CTEIEHEH, Jorapu(pmMoB, TPUTOHOMETPUUYECKUX (PYHKIINH;

— BBIYUCIIATH 3HaYeHHE (QYHKIMH 0 33JaHHOMY 3HAUYEHHUIO apryMeHTa MpPH PazIMYHbIX
criocobax 3aanus QyHKIUY;

— OIIpEIeNATh OCHOBHBIE CBOWCTBA YMCIOBBIX (DYHKIMH, MIUTIOCTPUPOBATH UX Ha Tpadu-
Kax;

— CTPOUTH IrpaMKN U3YUEHHBIX (YHKUIUH, WITIOCTPUPOBATH O rpaduKy CBOKCTBA dle-
MEHTapHBIX (YHKIIH;

— HMCII0JIb30BaTh MOHATHE (QYHKIUH JIsl OMMCAHMS U aHAJIM3a 3aBUCUMOCTEH BETMUNH;

— HaXOJUTh NMPOU3BOJIHBIC AIEMEHTAPHBIX (YHKUUN; MCHOIb30BaTh MPOU3BOAHYIO JJIS
U3Yy4EHUs CBOMCTB (PYHKUMH U IOCTPOEHUS I'PpauKOB;

— MPUMEHSTh IPOU3BOJHYIO I IPOBENEHUs NPUOJIMKEHHBIX BBIUUCIEHHH, penaTh 3a-
Jla4yy [IPUKJIAJTHOTO XapaKTepa Ha HaX0KJIeHHEe HauOOoIbIIero 1 HAMMEHbBIIETO 3HAaYEHUS;

— BBIYMCIIATH B NMPOCTEHIINX CIydasX IUIOMAAN U 00BEMBI C UCIOJIb30BaHUEM OIpEese-
JIEHHOT'0 MHTErpaa;

— pelaTh palioHajJbHbIE, I1OKa3aTelbHbIE, JIOrapu(MUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUS, CBOJAIIMECS K IMHEIHHBIM U KBaJpaTHBIM, a TaKXK€ aHAJIOTHYHbIE HEPABEHCTBA U CH -
CTEMBI;

— HCII0JIb30BaTh I'paMuecKUil METO/I pEelICHUS] ypaBHEHUI U HEPABEHCTB;

— u300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH PELICHMs YpPaBHEHHH, HEPABEHCTB U
CHCTEM C JABYMsI HEU3BECTHBIMU;

— COCTaBIISITh M peIlaTh YPaBHEHUS M HEPaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHbIC BEJH-
YUHBI B TEKCTOBBIX (B TOM YMCIIE MPUKIIAAHBIX) 3a/a4ax;

— pelaTh npocTelne KOMOMHATOPHBIE 33Jaul METO/IOM Iepedopa, a TakkKe C HCIONb-
30BaHUEM M3BECTHBIX (HOPMYIIL;

— BBIYMCIISATH B IPOCTEHIINX CIy4asiX BEPOSATHOCTU COOBITHI Ha OCHOBE MOJCUYETA YUCIIA
HCXO/IOB;

— pemaTh MIaHUMETPUYECKUE U MTPOCTEUIIINE CTEPEOMETPUUYSCKHE 3a]]aui Ha HaXOXK]Ie-
HUE FeOMETPUYECKUX BEIMYMH (UIMH, YTIIO0B, IIJIoUIaiel, 00beMOB);

HCHOJIB30BaATh npnoﬁpeTeHHme 3HAHUA U YMEHHUSA B HpaKTH'leCKOi/JI HACATECJIBHOCTHU
M MOBCEHEBHOM KM3HM JJI9:

— TIPaKTUYECKUX pacueToB mo (opmymnam, Bkitouas (GOpMyJbl, COAepkallue CTENeHH,
panuKaibl, JIOTapu(pMbl U TPUTOHOMETPUUYECKHE (PYHKIMH, UCIOJB3YsS IpPU HEOOXOIUMOCTH
CIpaBOYHbIE MAaTEepHaJIbl U IPOCTEHIIINE BHIUUCIUTENIbHBIE YCTPOICTBA;

— OMHCAHUS C TIOMOIIBI0 (DYHKIUH pa3IMYHBIX 3aBUCHMOCTEH, MIPEICTaBICHUS UX I'pa-
(buyecku, HHTEpIpeTaluK rpaduKoB;

— MOCTPOCHHUS U UCCIICAOBAHUS MPOCTEHINNX MATEMAaTUYECKUX MOJIEICH;

— aHaJM3a peasbHBIX YUCIIOBBIX JIAHHBIX, ITPEACTABJICHHBIX B BUJIC AHArpaMM, rpaduKoB;

— aHaIM3a HHPOPMAIUH CTATHCTUYECKOrO XapakTepa;

— WccnenoBaHus (MOJIETUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYallMil HA OCHOBE
M3YYEHHBIX (POPMYI U CBOMCTB uUryp;

— BBIUKCIIEHUS] 00BEMOB U IIJIOIIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN IMPHU pelle-
HUU TMPAaKTUYECKUX 3a/1a4.



1.4. KosinyecTBO 4aCOB HA OCBOEHHUE YUeOHOM TMCHUIINHBI.

MakcruMabHOH yueOHOM Harpy3ku oOydarorierocs (Bcero) 234 4acos, B TOM YHCIIE:
- 00s13aTeIbHOM ayTUTOPHOIN yueOHOM Harpy3ku odyudarorerocs - 156 yacos;

- CAaMOCTOSITEIBHON paboThI 00yUaromierocs — 66 4acos,

- KOHCYyJIbTauuu — 12 4acos.

2. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHbI

2.1 O0bEM IMCUMIIMHBI M BUABI Y4e0HOI padoThl

O0LEM yacoB

Bun yuedHoii pa6oTsl ceMecTp HATOrO
1 2

MaxkcumanbHas y4eOHass Harpys3Ka (Bcero) 102 132 234
O0s13aTesibHast ayiNTOPHAasi yueOHas Harpyska (Bcero) 68 88 156
B TOM 4UCJIE:
JIEKLIUH, YPOKH 34 44 78
nabopaTOpHBIC 3aHATHUS
MIPaKTUYECKUE 3aHATHS 34 44 78
CamocrosiTesbHasi padoTa o0yuyaronerocst 28 33 66
(Bcero)
B TOM 4YHCJIE:
BBIIOJIHEHNE IOMAIIIHUX 3aJaHuil 16 23 39
paboTa ¢ KOHCIIEKTaMH, y4eOHOH JHuTeparypoit 12 15 27
KoncyasTannu 6 6 12
®opma NPpoOMeKYTOYHOM aTTECTALMH 110 JUCHMILINHE DK3aMeH | DK3aMeH




2.2. TemaTudeckuii nuian u coaep:xanue nucuunanabl b/1.04. Maremaruka

HanMmeHnoBanmne
pas3nesioB U TeEM

Conep:xanue yaeOHOro MmaTepuaa, JiabopaTopHbie M NPaAaKTHYECKUE 3aHATHS,
CaMOCTOSITeJIbHAsI PadoTa 00y4aromMXxcs

Oo0BeMm
4acoB

YpoBeHb 0CBOECHUS

0a30BblIil | yriy0/1eHH bl

1 cemecTp

Paznen 1. Pa3Burtne NoHATHSA 0 YHCJIE

Tema 1.1.
PazButne
IIOHSITHUS O YHCJIE

Coaepxanne yueOHoro marepuana: Beenenue, Llensie uncna. MatemMatuka B Hayke, TeX-
HUKE U MPaKTUUYEeCKOU JeaTenabHoCcTH. Llenn u 3a1aun nu3yyeHus MaTeMaTuKi B YUPEKI€HU -
X HA4aJIbHOTO U CpefHero npodeccuoHaabHOro oopasoBanus. PannonansHele yncna. Jlei -
cTBUTeNbHBIE yKcna. [Ipubmkennbie Berunciaenus. [IpubmmkenHoe 3HaueHne BeTUYUHbI U
NOrpemHocTd npudmpkenuil. MppaunonanbHeie uyucia. JleiictButenbHble yucna. Kow-
riekcHble uncna. CBOWMCTBa omepanuy HaJl KOMIUIEKCHBIMU uuciamu. J[eficTBUsS ¢ KOM-

IUIEKCHBIMU 4MclIaMH. ['eomeTpudeckass MHTEpHpeTanys KOMIUIEKCHOro uuciaa. TpuroHo-
MeTpudeckas (Gpopma KOMIIIEKCHOTO YKCTIa.

IIpakTuyeckue 3aHsaTUsi: PaboTa c 11eIpIMU U paliOHAIBHBIMU YHCIIAMH, TTPOCTHIE
anredpandecKkue IeCTBUS,
HaXO)KI(eHI/Ie CYMMEI, Pa3sHOCTHU, MPOU3BCACHHA W YaCTHOI'O KOMIIJICKCHBIX YHCCIL.

CamocTosiTesqibHasi pa0d0Ta 00y4aI0 M XCH
Pa6ora ¢ koHCcnekTaMu, y4eOHOI auTepaTypoi (1o naparpadam, riaBaM, yueOHbBIX 1MO-
co0Mii, yKa3aHHBIM IIPEIO/IaBaATEINIEM).

I[OMaIIIHee 3aJaHue: HOI[I‘OTOBKB. K INPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.

1,2 _

Pa3nen 2. @®yHkuuu, UX CBOMCTBA U rpapuKu

Tema 2.1.
OyHKIUH,
MX CBOMCTBA
U rpapuKu

Coaepxanune ydedoHoro marepuana: Oynkuuu. OOnacTb OnpeneneHuss U MHOXECTBO
3HaueHud; rpa¢uk QyHkuuu, CBoHCTBa (QYHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD.
[TpomexxyTku BO3pacTaHus M yObIBaHUS, HAaMOOJbIIEE U HAUMEHbIIIEe 3HAYCHUSI.

O6patubie ¢pynkauu. OO6macTe ompenesneHus W 00JacTh 3HAYEHUW OOpaTHOW (QYyHKIUH.
I'pacduk oOpaTHOM PyHKIUH.

IIpakTuyeckue 3aHATHA: UTeHUE CBONCTB (QYHKIMHU 1O rpa@UKy U MOCTPOEHHUE rpauKoB
(YHKIUH IO UX CBOMCTBaM.

CamocTosiTeqibHAsA pa00Ta 00y4aIO M XCH:
PaGora ¢ koHCnekTaMu, y4eOHOI auTepaTypoii (1o naparpadam, riaBaM, yueOHBIX 1M0-
coOMi, YKa3aHHBIM IMIPETIOIAaBATEIIEM ).

I[OMaIIIHee 3aJaHMeE: HOILFOTOBKB. K MPAKTHYCCKHUM 3aHATHUAM, PCIICHUC 3a/1a4.




Pa3nen 3. Kopun, crenenu u jorapugmbl

Tema 3.1.
0O0001eHne
IIOHATHUA CTCIICHU

Coaep:xxanune yueoHOro marepuana: CteneHb ¢ HaTypajbHBIM, IedbIM MoKa3zareneM. Cte-
MeHb C pallMOHAJIbHBIM MoKa3aTeneM. KopHu HatypanbHOW creneHd u3 uucia. CBoicTBa
KOpHS HaTypasJbHOU creneHu. CTeneHb ¢ NeMCTBUTENbHBIM Moka3arenemM. CBolicTBa cTerne-
HU C JeHCTBUTENbHBIM MOKa3aTeneM. [IpeoOpa3oBaHue pallMOHAIBHBIX U UPpaIlIOHATIBHBIX
BbIpakeHU. Penienue nppannoHanpbHbIX ypaBHeHU. [IpeoOpa3zoBaHue CTENEHHBIX U TOKa-
3aTeJIbHBIX BHIPAKEHHUIA.

IIpakTHyeckue 3ansaTus: [Ipeodpa3oBaHue BhIpaKEHU, COlEpKALIUX CTENIEHU U KOPHH.
[TpeoOpazoBanue anredpanueckux BolpaxkeHui. [IpeoOpa3zoBaHue paliioHaIbHBIX U HppaLU-
OHAJIbHBIX BBIpaKeHM. PeleHne uppanuoHagbHbIX ypaBHEHUH.

CamocTosiTeqibHasi pa0d0Ta 00y4aIO M XCH
Pa6ora ¢ koHcnekTaMu, y4eOHOH auTepaTypoi (1o naparpadam, riaBaM, yueOHbIX 110-
coOui, yKa3aHHBIM NPEToAaBaTesieM).

Jomamnee 3aganne: [ToAroToBka K MPaKTUYSCKUM 3aHATHAM, PEIICHUE 3a1ay.
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Tema 3.2.
Jlorapudmsl 1 ux
CBOICTBA

Conep:xanue yueoHoro marepuana: Onpenenenue sorapupma. OcHOBHOE jorapudpmMuye-
cKoe ToxaecTBo. JlecsaTiuunblii morapudm. OcHOBHBIE CBOMCTBa MorapudmoB. HaTypanbHbIii
norapupm. Dopmyna mepexoga OT OJHOTO OCHOBaHHUS JorapudmMa K JIpyromy.
IIpeobpazoBanue orapuPMUUECKIX BBIPAKECHUH.

IIpakTuueckue 3anaTus: [IpeodpazoBanus gorapudmMudeckux BoipaxkeHuil. Jlecatuunsbie u
HaTypajbHbIe Jorapumel. [lepexon kK HOBOMY OCHOBAHHIO.

CamocTosiTeqibHasi pad0Ta 00y4aIO M XCH
Pa6ora ¢ koHCcnekTaMu, y4eOHOI auTepaTypoii (1o naparpadam, riaBaM, yueOHbIX 1MO-
coOui, YKa3aHHBIM IPENoAaBaTesieM).

,Z[OMaIIIHee 3aganue: IloaroroBska kK MMPAaKTHYCCKHUM 3aHATUSAM, PCHICHUC 3aJ1aY.
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Tema 3.3
ITokazarennHad u

Jorapupmuyeckas
GbyHKIUN

Copep:xkanue yyeOHoro marepuasna: [lokasarensHas GyHkius u ee cBoiictsa. Jlorapudmmye-
ckas (QyHKIUST W ee CBOMCTBA. PelieHne moka3zarelbHBIX YpaBHEHWH W HepaBeHCTB. [Ipocreiime
Jorapu(MUYECKue ypaBHEHUS 1 HEPaBEHCTBA.

IIpakTHyeckue 3auATHA: Penienue norapugMuueckux ypaBHEHUH M HepaBeHCTB. Perue-
HUE [TOKA3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.

CamocTosiTeqibHasi pa0d0Ta 00y4aIO M XCH
Pa6ora ¢ koHCcnekTaMu, y4eOHOH auTepaTypoi (1o naparpadam, riaBaM, yueOHbIX 1O-
coOMi, yKa3aHHBIM IIPENOIaBATENIEM).
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‘ Jlomamnee 3aganne: [ToAroToBka K MPaKTUYSCKUM 3aHATHAM, PCIICHHE 3a]1ay. ‘

Pa3nen 4. JiieMeHTbI KOMOMHATOPUKH

Tema 4.1. Conep:xkanue yueOHOI0 MaTepuaJia: 1,2 _
DJIEMEHTBI OcCHOBHBIC MOHATHSI KOMOMHATOPUKHU. 3a/1a4M HA TOJICYET YMCIIa pa3MelIeHUH, IepecTaHo-
KOMOMHATOPUKH |BOK, coueTaHuii. Penenue 3ana4 Ha nepebop BapuanToB. @opmyna 6uHoMa HeroToHa.
IIpakTuueckue 3ansiTusi: Pemenue 3a7a4 ¢ npuMeHEeHHEM OCHOBHBIX MOHSTUN KOMOWHa-
TOPUKH.
CamocrosiTeibHasi padoTa 00y4arouXcs:
Pa6ora ¢ koHCcnekTaMu, y4eOHOI auTepaTypoii (1o naparpadam, riaBaM, yueOHbIX 1MO-
coOMii, yKa3aHHBIM MIPENO/IaBaTeNIEM).
JomamHee 3aganue: [lonroroBka Kk NpakTUYECKUM 3aHATHSAM, pELICHUE 3a/ay.
2 cemecTp
Pa3znen S OcHOBBI TPUTOHOMETPUH
Tema 5.1. Coaep:xanue yyeOHOro marepuasia: Panqnannas mepa yria. IIoBopoT Toukn BOKpYr Haya- 1,2 —
OCHOBHBIE na koopauHat. CHHYC, KOCUHYC, TAHT€HC U KOTaHI€HC YKciia. 3HAUeHUs U 3HAKH 3HaYEHUH.
(bopmyIb OcHOBHBIE TPUTOHOMETPUUYECKHE TOXAeCcTBA. TpUroHOMeTpuueckue QyHKIHUU YTriioB & u
TpuroHomerpuu | - % .

dopMyJIbl IBOMHOTO U MOJOBUHHOTO yriia. CHHYC, KOCHHYC M TAHT€HC CYMMBI U Pa3HOCTH
nByX yrioB. CyMMa W pa3HOCTh CHHYCOB M KOCHHYCOB. DOpMYyJbl MPHUBEICHHUS.
[TpeoOpazoBaHMs MPOCTEUITNX TPUT OHOMETPHYUECKHX BBIPAXKEHUH.

IIpakTnuyeckue 3ansiTuA: PelieHue ynpa)xHEeHU Ha OCHOBHBIE TPUT OHOMETPUYECKHUE TOXK -
nectBa. [IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUHN C HCIIOIb30BAHUEM OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAecTB. [IpeoOpa3oBaHms TPUTOHOMETPUIECKUX BBIPAXKEHUH € UC-
nonbp3oBaHueM (Gopmyn npusenenus. [IpeodpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUN C
UCMOJBb30BaHUEM (HOPMYI TPUTOHOMETPHH.

CamocTosiTeqibHasi pa0d0Ta 00y4aIO M XCH
PaboTa ¢ koHCIIeKTaMu, yuyeOHOM uTepatypol (1o naparpadam, riaBaM, y4eOHBIX MO-
coOMii, yKa3aHHBIM MPEINoJiaBaTeIeM).

I[OMalHHee 3aJlaHue: HOI[FOTOBKa K OPaKTUYCCKHUM 3aHATHAM, PCHICHUC 3a1a4.
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Tema 5.2. Conep:xxanne y4eOHOro mMarepuaja: ApKCHUHYC, apKKOCHHYC, apKTaHrenc uucia. lIpo- 1,2 —
TpuroHomerpu- | CTeWIIME TPUTOHOMETPUYECKHE ypaBHEHHUsA. TpuroHomerpuyeckue ypaBHeHUsd. CrocoOsbl
YECKHUe pewenuid. [IpocTeiimme TpPUroHOMETPUUECKUE HEPABEHCTBA.
YPaBHCHHA 1 IIpakTHyeckue 3anATUA: Perienne npocTeNnX TPUTOHOMETPUUECKUX ypaBHEHUN. Perre-
HCPaBCHCTBA HU€ TPUTOHOMETPUYECKUX YPABHEHUH.
PelieHne TpUroHOMETpUYECKUX YPABHEHHI U HEPABEHCTB.
CamocrosiTeibHasi padoTa 00y4aroUXCs:
Pa6ora ¢ koHcnekTamu, y4eOHOM auTepaTypoi (1o naparpadam, riaBaM, yueOHbIX 110-
coOui, yKa3aHHBIM IperogaBaTesieM).
Jomamnee 3aganme: [IoAroroBka K NPakKTUYECKUM 3aHATHAM, PEIICHUE 3a]1a4.
Tema 5.3. Coaep:xanue yueoHoro marepuana: O0nacTs onpeaeaeHuss 1 MHOXKECTBO 3HAUCHHUH TPH- 1,2 —
Tpuronomerpuye-| roHoMeTpruuecKUX (QyHKIuA. UYETHOCTh, HEUETHOCTh, MEPUOJUIHOCTh TPUTOHOMETPUYC-
CKUe QYHKIIUU ckux ¢ynkiuit. CpoiictBa QpyHkuuu y = cosx u e€ rpaduk. CpoiictBa QpyHKIHH y = Sinx
u e€ rpaduk. CpoiictBa QyHKIUHU y = tgX U €€ rpaduxk.
[Ipeo6pazoBanus rpaduxos. [lapannenpHblli TEpEeHOC, pacTsHKEHUE U CKATHE BIOJIb
ocel KOOpIMHAT.
IIpakTHyeckue 3aHATHSA:
[TocTpoenue rpadukoB TpuronoMeTpudeckux ¢pynkuuii. [IpeodpasoBanus rpadukos.
CamocTosiTeqibHasi pad0Ta 00y4aIO M XCH
Pa6ora ¢ koHcnekTamMu, y4eOHOM auTepaTypoi (1o naparpadam, riaBaM, yueOHbIX 110-
coOui, yKa3aHHBIM IpenogaBaTeseM).
Jomamnee 3aganme: [1oAroToBka K IPaKTUYECKUM 3aHATHAM, PEIlEHUE 3a/1ay.
Pa3nen 6. Hauana mareMaTn4yecKoro aHaamsa
Tema 6.1. Conep:xxanue yueonoro marepuaia: [IpousBonnas. [ToHsTHe 0 IponM3BOIHON QYHKIUHU, €& 1,2 —
IponsBoHas u eé | pusudeckuil cmbici. [Ipon3BonHbIEC CyMMBI, pa3sHOCTH, IIPOU3BeeHHs, YacTHoro. IIpounssox -
npuMenenne | HPIE OCHOBHBIX BJIEMEHTapHBIX ¢bynkuii. [IpousBogusie komnosunuu GyHKIuU. ['eomerpu -

YECKUH CMBICJ MTPOM3BOIHOW. YTJI0BOM KO3 (GUIIMEHT. YpaBHEHHUE KACATEIbHOW K IpaduKy
(GYHKIUH.

Bospactanue u yObiBanue ¢GyHKIHH. DKCTpeMyMbl GyHKIUH. Bropas mnpousBoaHas, ee
reoMeTpuueckuil u ¢uszndeckuii cmbica. IlpuMeHeHne npou3BOIHON K HCCIEIOBAHUIO
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¢byHkuMii u noctpoeHuto rpadukos. Hanbonpiiee 1 HauMeHblee 3HauY€HUS QYHKIUH.
[Tpumepsl HCIONB30BaHUS MPOU3BOAHOM AT HAXOXKACHUS HAWIYYIIEro pelieHus B Ipu-
KJIaIHBIX 3a7ja4ax.

IIpakTnueckue 3ansaTusi: HaxoxkxneHune mpous3BOMHBIX (DYHKIMH, MCMONB3ys MpaBHIIa 5

muddepennupoBanus. Haxoxaenue yrioBoro koddduimenta kacaTelbHOW K rpaduky

¢ynkuuu. CocTaBieHue ypaBHEHMsI KacaTedbHOW K rpaduky ¢ynHkuuu. MccrnenoBanue

GYHKIMI TpH TOMOLIM TPOM3BOAHONW M TOCTpoeHHWe ux rpadukoB. HaxoxineHue

HauOObIIEro U HAMMEHBIIEro 3HaYeHU! QyHKIUU.

CaMocTosiTesqibHast pa6oTa 00y4yaromuxcs:

PaGoTa ¢ koHCmekTaMu, yueOHON yuTepaTypoil (1o maparpadam, riaBam, ydeOHBIX MO- 2

coOMii, yKa3aHHBIM MIPENO/IaBATENIEM).

JomamiHee 3aganue: [lonroroBka Kk NpakTUYECKUM 3aHATHSAM, pELICHUE 3a/a4. 3
Tema 6.2 Conep:xxanue ydedoHoro marepuana: I[lepBooOpasnas, mpaBmia HaXO0XKICHHUS, OCHOBHOE 6 1,2 —
Wurerpan cBOICTBO nepBooOpasHoi. KpuBonunelinas tpanenus u e€ miomans. Uuterpan. ®opmyna

Herotona—JleiiOnuna. Beruncnenue unrerpanon. [Ipumenenue onpeneneHHOro HHTErpaia

JUIS HAXOJKJIEHUS TJIOMAAN KPUBOJIMHEWHOM Tpanenuu.

IIpakTnuyeckue 3ausiTusi: HaxoxxneHne miomaaym KpuBOJIMHENHOM Tpanenuu. Berancinenue 6

MHTErpaJioB.

CaMmocTosiTesqibHasi pa6oTa 00y4aromuxcs: 2

PaboTa ¢ xoHcmekTamHu, yueOHOW nmTepaTypoil (mo maparpacdam, riaBam, yd4eOHBIX IO-

coOuii, yKa3aHHBIM IpenogaBaTesem).

JlomamHee 3aganue: [lonroroBka Kk NpakTUYECKUM 3aHATHSAM, pELICHUE 3a7ad. 4

Paznen 7. YpaBHeHUs 1 HEpaBeHCTBA

Conep:xkanune yueOHOro Marepuasna: PaBHOCHILHOCTh ypaBHEHU. O CHOBHBIE IPUEMBI pe- 6 1,2 —

HIEHUH ypaBHEeHUN. CUCTEMBI ypaBHEHUI. PABHOCHIIBHOCTE CHCTEM YPABHEHHUM.

HepaBenctBa. O61acTh JOMYCTUMBIX 3HAYCHHI HEPABEHCTB, METO/IbI PEIICHUSI HEPABEHCTB
IpakTnueckue 3ausaTuA: Penenrue ypaBHEHUN U HEPABEHCTB. 12
CamocTosiTeqibHAsi pa00Ta 00y4AIO M XCH 3
PabGoTa ¢ KoHCIekTaMu, yueOHON smTepaTypoit (1o maparpadam, riaBam, y4eOHBIX IO-
co0Mii, yKa3aHHBIM IIPETO/IaBATEIIEM).

JomamHee 3aganue: [TonroroBka k MpakTUYECKUM 3aHATHSAM, pelLICHHUE 3a/ay. 5

12




Pazgea 8. I'eomerpust

Tema 8.1

Conep:xanune yyednoro marepuana: Bepumnsl, pedpa, rpaHi MHOrorpaHHuka. PazsepTka.
MHuororpanssie yrisl. Beimykible MHOrorpasHuky. [Ipusma. IlpsimMas n HakiIOHHas IIpU3-
Ma. [IpaBunbnas npusma. [lapannenenunen. Ky6. [Mupamuna. [IpaBunsHas nupamuaa.
VYceuennas nupamuaa. Terpasap. Hnmuuap u konyc. Y ceueHHblil konyc. OCHOBaHUE, BBICO-
Ta, 60KOBast MOBEPX- HOCTh, 00pa3yrolnas, pa3BepTka. OceBble CEUEHHS U CEYSHUs Mapai-
nensHble ocHoBaHUIO. lllap, chepa, nx ceueHus

IIpakTuyeckue 3aHATHA: QOPMYIIBI TIJIOIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB, LIUJIMH]IPA
U KOHYyca, momaau cepbl. DopMyiiel 00beMa MHOTOTPaHHHUKOB.(Ky0a, MPsSMOYT 0JbHOTO
napajuiesienumeaa, npusMsl, IMHApa.) Dopmynsl o0beMa nmupamuaa u Konyca. opmyJisl
TUIOIIA U MIOBEPXHOCTEN IMIIMHAPA U KoHyca. PopMyIibl 00beMa mapa U Iioaau cepsl.

CamocTosiTeqibHasi pa0d0Ta 00y4aIO M XCH
Pabora ¢ koHcmekTamu, yueOHOM suTeparTypoil (o maparpadam, riaBam, yueOHbBIX M10O-
coOuii, yKa3aHHBIM IIPENOIaBATENIEM).

Jlomamnee 3aganne: [ToAroToBka K NPaKTUYSCKUM 3aHATHAM, PEIICHUE 3a]1ay.

12

Koncyabranumn

Bcero

234

Vposenwv oceoenus npocmasnaemcs Hanpomug OUOAKMU4ecKux eOuHuy.

s xapakmepucmuku yposHs 0CB0eHUs YUeOH020 MAMeEPUANd UCHOAb3YIOMCS Cledyioujue 0003HAUEHU:
1 — o3HaKoMumenvHblll (V3HABAHUE PAHEEe U3VUEHHBIX 0ObEKMO8, COUCMS);

2 — penpoOyKmueHulil (8bINOJHEHUE OesIMENbHOCIU NO 00pA3YY, UHCMPYKYUU UU NOO PYKOBOOCHEOM)

3 — NpOAYKTUBHBIN (IIJIaHUPOBAHUE U CAMOCTOSTEILHOE BBINOJIHEHHUE ACSITEIbHOCTHU, PELICHHE IPOOIEMHBIX 3a1a4
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3. YCJIOBUA PEAJIMBALIMU ITPOI'PAMMBI ANCHUITJINHBI

3.1. O0pa3oBarejibHbIe TE€XHOJIOTIUH

3.1.1. Obpa3oBaTenbHbIe TEXHOIOIHH, IPUMEHSEMBIE B IIPOLIECCE U3YyUEHUS TaHHOU

JUCLUILIMHBIL
- MOAYJbHbIE TEXHOJIOTHHU:
- TEXHOJIOTUSI KpPUTUYECKOTO MBILIUIEHUS;
- TEXHOJIOTHsI TPOOIEMHOr0 00yYeHuS;
- HH(OPMALIMOHHO-KOMMYHHUKATUBHbBIE TEXHOJIOTUH;
- KeWC-TEeXHOJIOTHH.

[TpuMeHeHuEe NaHHBIX TEXHOJOTMM MO3BOJIMT COKPATUTh BPEMEHHBIE 3aTpaThl Ha
MOATOTOBKY OOYYaIONMXCS K y4eOHBIM 3aHATHAM; OyIyT CIIOCOOCTBOBATH (POPMHUPOBAHUIO
KJIFOYEBBIX KOMIIETEHIMH, a TAaK)K€ IOJYyYEHHI0 KadeCTBEHHO HOBOI'O 00pa30oBaTENILHOTO
IPOJYKTa KaK KBMHTICCEHIMHM BCEX KJIIOUEBBIX KOMIIETEHIUI, BOCTpeOOBaHHBIX B COBpE-

MCHHOM 06HICCTBC.

3.1.2. Vicrionb30BaHNe aKTUBHBIX U UHTEPAKTUBHBIX ()OPM NPOBEIECHUS 3aHATUI

Cemectp Bun 3anstus AKTUBHBIE U UHTEPAKTUBHBIE ()OPMBI TPOBEIECHUS
3aHATHI
1 cemectp Ypok [Ipo6nemuas nexuus o Teme «Pa3Butue moHaTHs o
YUCIIEN.
Ypok TBopueckue 3ananus o reme «OyHKIMU UX CBOM-
CTBa U rpauKm».
Ypok [Ipo6nemuas nekuus mo reme «OnpeneneHue Jora-
pudma. OcHOBHOE JTOrapu(hMUIECKOE TOKIECTBOY.
Ypok AHann3 KOHKPETHBIX CUTyalud (KeWc-MeToa) 1Mo
TeMe «IJIEeMEHTh KOMOUHATOPHKI.
2 cemectp Ypok TBopueckue 3aganusi o TeMe «OCHOBBI TPUTOHO-
METPHUH.
Ypok AHann3 KOHKPETHBIX CHUTyalud (KeWc-MeToa) 1o
teme «IIpousBonHas u ee MprUMEHEHUEeY.
Ypok VYuebHas nuckyccus no teme «llepBooOpasHas u
UHTErpam.
Ypok AHann3 KOHKPETHBIX CHUTyalud (KeWc-MeTom) 1o
TeMe «YpaBHEHUS U HEPABEHCTBAY.
Ypok TBopueckue 3ananus 10 TeMe « MHOrOrpaHHUKID.

3.2. TpeOoBaHMsi K MUHUMAJIBLHOMY MATEePUAJbHO-TEXHHYECKOMY 00ecne4eHnIo

VYdeOHas ayauTopHsl U MPOBEJACHHS 3aHSATHH JIEKIMOHHOTO, CEMU -
HApCKOTo THIIA, TEKYIIETO KOHTPOJISA M MPOMEXKYTOYHONH aTTeCTAIlUH,
CaMOCTOSTENFHOM paboThl, KoHCynbTaluil « KabuHeT MaTeMaTuku u
UHPOPMATHKI»: KOMILUICKT Y4eOHOM MeOeimu, JeMOHCTPAIMOHHOES
00opyaoBaHKe, Y4eOHO-HArISAHBIE TTOCOOUS, KOMITBIOTEpHAsI TEXHH -
Ka ¢ BOBMOXKHOCTBIO TIOAKIIOUeHUs Kk cetu "MHTepHer" u obecreue-
HUEM JIOCTYINa B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEeIbHYIO
cpelly, MCHIOnb3yemMoe mporpamMmmHoe obecrmedenune: MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIlnnekc
Bpa/ Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice.

VYueOHas ayquTopHs sl CAMOCTOSITEIIBHON PaOOThI: KOMILJICKT y4eo-
HOM MeOen, IEMOHCTPAIMOHHOE 000pY/I0BaHKe, YUeOHO-HAISTHBIC
1oco0us, KOMIIBIOTEPHAsI TEXHUKA ¢ BO3MOKHOCTBIO MOAKITIOUCHUS K

394087, BopoHesxckast 00J1acTh,
r. Boponex, yn. Tumupsizesa, 1.
21,a.103

394087, BopoHexckast 0051acTh,
r. BopoHex, yi. Tumupssesa, 1.
21,a.103 (c 16.00 mo 20.00)
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cern "MHTepHeT" M oOecriedyeHneM JIOCTyIa B AIIEKTPOHHYI0 HHOP-
MAaIMOHHO-00Pa30BaTEIIBHYI0 Cpely, HUCHOIB3yeMOe IPOrpaMMHOE
obecrieuenue: MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, fnnexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UndopmaunonHoe obGecnmevyeHue 00y4yeHUsl (MEPEUCHb PEKOMEHYEMBIX
yueOHbIX u3anuil, UHTepHEeT-pecypcoB, TOMOIHUTENBHON JIUTEPATYPHI)
OcHOBHBIE HCTOYHHKH:

1. Mypasun I'.K. AnreGpa u Hauana maremMatuyeckoro aHanusa. bazoBsiii ypoBens. 10
knacc: yueonuk / I.K. Mypasun, O.B. MypaBuna. — 6-¢ u3a., crepeorur. - M.: JIpoda, 2019. —
285 c.: un. — (Poccuiickuii yueOHUK).

2. Mypasun I'.K. Anrebpa u Hadanga MaTeMaTH4ecKoro aHanmsa. bazoBsiii ypoBens. 11
knacc: yueonuk / I'. K. Mypasun, O.B. MypaBuna. — 7-e uzn., ucmp. - M.: Ipoga, 2019. — 188,
[4] c.: mn. — (Poccuiickuil yueOHUK).

3. Nanassa MatemaTuka [3JIeKTpOHHBIN pecypc]: Yueonuk / JlagasH - Mocksa: U3na-
TenbCTBO "OOPYM", 2019/ - 544 c. [DU] [ObC 3nanuym].

4. boromosioB H. B. Maremaruka [31ekTponnbiii pecypce]: Yueonuk s CITO / boromo-
noB H. B., Camoiinenxo I1. U. - Mocksa: FOpaiit, 2020 - 401 ¢ [DU] [DBC Opaiir]

IIOHOJIHHTCJII)HI)IC HCTOYHHUKH:

1. bapaymkun B. B. DneMenTs Boicield MmareMaTuku. YueOHUK. B 2-x Tomax. 1, Mare-
MaTuKa. DieMeHThl Beiciiel MareMaTuku: Yueouuk: B 2 romax Tom 1 (CIIO) - Mocksa: OOO
"KYPC", 2017 -304 c. [OU] [OBC 3nanuym].

2. bapnymkun B. B. DnemenTs! Boiciield MaTeMaTuk. Y4eOHUK. B 2-x Tomax. 2, Mate-
MaTuKa. DJIeMEHTHI BhICIIEH MaTeMaTuku: YueOHuk: B 2 Tomax Tom 2 - Mocksa: OOO
"KYPC", 2017 - 368 c. [OU] [OBC 3nanuym].

3. lunaues, B. C. MaTtemaruka : YueOuuk u npaktukym / lllumaues B. C. ; mox pen.
TuxonoBa A. H. — 8-e u3n., nep. u gon .— DnekTpoH. AaH. — Mocksa : U3narensctBo FOpaiit,
2019 .— 447 .— (Ilpodeccuonansuoe odpazoBanue). [DU] [DBC KOpaiir ].

4.T'yceB B. A. I'eomerpus : Yue6Hoe nocobue / I'yces B. A., Koxyxos U. b., [Ipoko¢s-
eB A. A. — 2-e u3a., ucnp. U 1on .— DJIEKTPoH. 1aH. — Mocksa : U3natensctBo FOpaiit, 2019
- 280 — (ITpodeccuonansuoe odbpazosanue) [DU] [DBC FOpaiit |.

MeTozmquKne H3JaHusA

1. MeToguueckue yka3zaHus JJI CAMOCTOATEIBLHON pabOThl O0YYarOIUXCS MO JTUCIH -
marHe "Matematuka" (cpennee oOmee oOpazoBanue, 6a30Bast AUCIUIUIMHA) TSI 00y4YaIOIIUXCS
0 CIEUATBHOCTSM CpeIHero npodeccuoHanbHOro 00pa3oBaHus [DIeKTpOHHBIN pecype] / Bo-
POHEXCKHI TOCyAapCTBEHHBIN arpapHblii yHuBepcuteT; [coct. B.I1. amkuii. - D1eKTpoH. TeK-
croBbie naH. (1 daiin : 172 KO). - Boponex: BopoHexckuii rocy1apCTBEHHBINH arpapHbIi YHU -
Bepcutet, 2018. - 3arnBue ¢ TUTYIBHOrO dKpaHa. - CBoOoaHbIN qoctyn u3 untpacetu BI'AY. -
TekcToBbIit ¢aiin. - Adobe Acrobat Reader 4.0. -
URL:http://catalog.vsau.ru/elib/metod/m146608.pdf>.

Ilepuoanveckue u3naHus
1. Bectauk BOpOHEKCKOro rocyaapCTBEHHOTO arpapHOro YHHBEPCHTETA: TEOPETHYE-

CKMHM M Hay4YHO-TIpaKTHUECKUH >kxypHan / Boponex. roc. arpap. yH-T - Boponex:
BI'AY, 1998-
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2. Becrauk Boponexckoro rocynapcrseHHoro ynuepcurtera. Cepusi: @usuka. Mare-
MaTuKa: [HaydHbid XypHai| / penkon.: baes A Jl. (ri. pen.) u ap. - Boponex: Bopo-
HEXCKHU rocygapcTBeHHblil yHusepurer, 2020 [DU]
MatemaTtuka U MaTEeMaTUYECKOE MOJAEIMPOBAHUE: HYYUHO-NPAKTUUECKUI pereH3u-
PYEMBIIl KypHAI: ceTeBOe HaydyHOe u3laHue / Yupeautenb: HarmoHanmbHBINA ek -
tpoHHO-UHpopmanmonnsiii Koncopunym (HOUKOH) - MockBa: HanmonanbHbII
OnexTponHo-NHpopmanmonnsiii Korncopuuym (HOMKOH), 2020 [DU]

3.

Ilepedyenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu « UHTEepHETY,
HEeO0XO0AUMBIX /IJIsl 0CBOEHHS TMCUMILINHBI.

1. DOnexkTpoHHBIE
library.vsau.ru/)

IIOJIHOTEKCTOBbIE  pecypcbl  HaydHont

OuOIMOTEKN

BI'AY  (http://

IlepeyeHb T0KYMEHTOB, MOATBEPKIAIOIIMX HATNYNEe/TIPABO
HCNOJIb30BAHMANN(POBBIX (31eKTPOHHBIX) 0ubaH0TEK, IBC
(3a mepuoj;, COOTBETCTBYIOIIUI CPOKY OTY4IEHUS 0Opa30BaHUs MO

Y4eOHbIit No HaumeHoBaHHE JOKYMEHTA ¢ yKa3aHHEM Cpok neiicTBus
rojx n/n PEKBU3HTOB
2019/2020 | 1. Kontpakt Ne 488/11Y ot 16.07.2019 (3BC «JIAHb») 24.09.2019 —24.09.2020
2. Kontpakt Ne 4204 D5C/959/11Y ot 24.12.2019 (BBC 01.01.2020-31.12.2020
«ZNANIUM.COMp»)
3. Kontpakt Ne 1184/]1V ot 28.12.2018 (OBC «ZNANIUM.COM») 01.01.2019 —31.12.2019
4. Kontpakt 358//1Y ot 24.05.2019 (OBC FOPAUT) - CIIO 01.08.2019 —30.07.2020
5. Z[OFOBS)p Ha 0e3B0O3ME3IHOE UCTIONIb30BaHue mpousBeneHnii B ObC 01.08.2019 —30.07.2020
IOPAUT
Ne 7-1Y ot 11.06.2019
6. Kontpakt Ne 487/1Y ot 16.07.2019 (3BC IPRbooks) 01.08.2019 - 31.07.2020
7. Kontpakt Ne 919/1Y ot 22.10.2018 (3bC E-library PYHDB) 22.10.2018 —21.10.2019
8. Kontpakt Ne 878/1Y ot 28.11.2019 (3BC E-library PYHDB) 28.11.2019 - 27.11.2020
9| Morosop Nel01/H3B/2097 ot 28.03.2017 (Hatmonansnas 28.03.2017 -28.03.2022
anektponHasoudnmnorexa (HIOB))
10. Konrpakt Ne 416/AT ot 17.07.2019, DnextpoHHbIe (POPMBI 17.06.2019 —16.07.2022
yueoHnKoB u3nareibetB «IIpocBemienuey», «Pycckoe cioBoy,
«Jlpoday, «Benrana-I'padp» (CI10)
11. Jlnnien3nonHEIH KOHTpakT Ne 0622/5b6-19/466/1Y ot 02.07.2019 - 01.07.2022
02.07.2019(2mexTpoHHast OMOIMOTEKA H3IATEITECTBA
«Axagemusy) (CIIO)
12. JInnensuonnslii KoHTpakT Ne 761/1T ot 17.10.2019 (OnexTpoHHBIE 17.10.2019 - 16.10.2022
(hopmeryuebHnKOB U3narenbeTBa «IIpocsemenney) (CIIO)
13. | AKT BBOJA B 3KCILTyaTanuio JnekTponHoi onbmmoteku BITAY Ne 33 | Beccpouno
0119.01.2016
2020/2021 1. Kontpakt Ne 503-J1Y ot 14.09.2020. (9bC «JIAHb») 14.09.2020 — 13.09.2021
2. Kontpakt Ne 420436¢-959-1Y ot 24.12.2019. (3bC 01.01.2020 —31.12.2020
«ZNANIUM.COMy)
3 Kontpakt Ne 775-J1Y o1 29.12.2020. (OBC «ZNANIUM.COM») 01.01.2021 —31.12.2021
4. Kontpakt Ne 391 ot 03.07.2020. (3BC IOPAUT — (CIIO)) 01.08.2020 —31.07.2021
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Konrpakt Ne 392 ot 03.07.2020. (35C IOPAUT — (BO))

01.08.2020 —31.07.2021

6. KontpakTt Ne 426-1Y ot 27.07.2020. O5C (O5C IPRbooks) 01.08.2020 —31.07.2021
7. Kontpakt Ne 878/11Y o1 28.11.2019 (OBC E-library PYHOB) 01.01.2020 —31.12.2020
8. Kontpakr Ne 710/1Y ot 17.11.2020 (9BC E-library PYHOB) 01.01.2021 —31.12.2021
9. Horosop Ne 101/H2b5/2097 ot 28.03.2017 (HatmonanbsHast 28.03.2017 - 28.03.2022
anekTpoHHasonommoreka (HIB))
10. | Kontpaktr Ne 416/JT ot 17.07.2019, DOnextponnsic ¢opmbl | 17.06.2019 — 16.07.2022
yueOHUKOB wm3matenbcTB  «lIpocBerenue», «Pycckoe clIoBO»,
«Jlpoda», «Benrana- I'pad» (CIIO)
11. | Jluuensuonssiii konTpakT Ne 0622/9b-19/466/11Y ot 02.07.2019 - 01.07.2022
02.07.2019(2nexTpoHHas OUOINOTEKA H3IATEILCTRA
«Axkagemusi») (CIIO)
12. | JIunen3uonHkd koHTpakT Ne 761//1T ot 17.10.2019 (Onmexrponnsie | 17.10.2019 - 16.10.2022
(opmbryuedHMKOB M3natenberBa «lIpocsemenuey) (CI1O)
13. | Kontpakt Ne 643//1Y ot 21.10.2020. (TepmuHan ynaieHHOTO 21.10.2020 -.21.10.2021
noctynal [HCXB)
14. | AxT BBOJA B 3KCIUTyaTanuio DnekTpoHHoi 6nbmmorexu BTAY Ne 33 | Beccpouno
0119.01.2016
2021/2022 1. Kontpakt Ne 358/11Y ot 30.08.2021. (ObC «JIAHb») 24.09.2021 —23.09.2022
2. Kontpakt Ne 775/[1Y o1 29.12.2019. (3BC «ZNANIUM.COM») 01.01.2021 —31.12.2021
3. Kontpakt Ne 612/]TY o1 27.12.2021. (3BC «ZNANIUM.COM») 01.01.2022 —31.12.2022
4. Kontpakt Ne 341/1Y ot 05.08.2021. (3bC IOPAUT — (CIIO)) 01.08.2021 —31.07.2022
5. KonTpakTt Ne 340/JTY ot 05.08.2021. (3BC FOPAUT — (BO)) 01.08.2021 —31.07.2022
6. Kontpakt Ne 359-1Y o1 30.08.2021. OBC (OBC IPRbooks) 01.09.2021 — 30.09.2022
7. Kontpakt Ne 710/1Y ot 17.11.2020 (3bC E-library PYHDB) 01.01.2021 - 31.12.2021
8. Kontpakt Ne 561/71Y ot 07.12.2021 (3BC E-library PYHOB) 01.01.2022 - 31.12.2022
9| Torosop Nel01/HIB/2097 ot 28.03.2017 (Hausonansras 28.03.2017 - 28.03.2022
anektponHasoudnmnorexa (HIOB))
10. Kontpakr Ne 416/[AT ot 17.07.2019, DnextponHbie (OpMbI 17.06.2019 —16.07.2022
y4eOHNKOB m3narenbeTB «IIpocBemenue», «Pycckoe cioBoy,
«Jlpoday, «Benrana-I'padp» (CI1O)
11. | Jluuensuonnsiii konTpakT Ne 0622/9b-19/466/11Y ot 02.07.2019 - 01.07.2022
02.07.2019(2mexTpoHHast OMOIMOTEKA H3IATEITECTBA
«Axkagemusi») (CI1O)
12. | JIuuensuonusiit koHTpakt Ne 761//IT ot 17.10.2019 (Onekrponnsie | 17.10.2019 - 16.10.2022
¢hopmbl
yueOHuKOB n3narenberBa «lIpocsemenney) (CIIO)
13. | Kontpakt Ne 643/71Y ot 21.10.2020. (TepmuHan ynaieHHOTO 21.10.2020 - 21.10.2021
JOCTyIIa
HHCXB)
14. | AKT BBOJA B 9KCIDTyaTanuio JnekrponHoi ounbmmorekn BITAY Ne 33 | Beccpouno
0119.01.2016
2022/2023 1. Kontpakt Ne 358/1Y ot 30.08.2021. (OBC «JIAHbY) 24.09.2021 —23.09.2022
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2. Kontpakt Ne 612/71Y ot 27.12.2021. (OBC «ZNANIUM.COM»)

01.01.2022 —31.12.2022

3. | Komtpakt Ne 320/[1Y ot 04.08.2022. (35C IOPAIIT — (BO))

05.08.2022 —04.08.2023

4. | Kontpaxt Ne 321/71Y ot 04.08.2022. (95C IOPAMT — (CTIO))

05.08.2022 —04.08.2023

5. Kontpakt Ne 334-/1Y ot 30.08.2022. (OBC IPRbooks)

01.09.2022 —31.08.2023

6. KonTpakt Ne 411-71V ot 10.10.2022. (ObC «JIAHb»)

12.10.2022 —11.10.2023

7. KonTpakt Ne 561/1Y ot 07.12.2021 (3BC E-library PYH3E)

01.01.2022 - 31.12.2022

8. Horosop Ne101/H2b/2097 ot 28.03.2017 (HauuonanbsHas

28.03.2017 - 28.03.2022

aneKkTpoHHas6ubnoTeka (HOB)) (poJIoHTanu
s 00
28.03.2027)
9. AKT BBO/Ia B 3KCILUTyaTalno DIeKTPOHHOH OnbmmoTexku BTAY Ne 33 Beccpouro
0119.01.2016
2. IIporpammuoe obecrieueHue o0IIero Ha3HauYeHus
Ne HaszBanue Pasmerienne
1 | Oneparmonnsie cucrembt MS Windows /Linux /Peq OC TIK B nokanbHO# cetu BI'AY
2 | Hakerst opucHbx npunoxennii MS Office / OpenOffice/LibreOffice IIK B nokansHOi cetn BITAY
3 | INporpammsr aist mpocMotpa daiinoB Adobe Reader / DjVu Reader IIK B nokaneHOit cetn BTAY
4 | Bpaysepst Sunekc bpaysep / Mozilla Firefox / Microsoft Edge IIK B nokansHoil cetn BITAY
5 | AuTtuBupycHas nporpamma DrWeb ES [IK B noxanbHOi cetn BITAY
6 | IIporpamma-apxuBarop 7-Zip [IK B nokanbHOi cetn BITAY
7 | MynsTumenuna npourpsiBatens MediaPlayer Classic K B nokansHO# cetn BIAY
8 | Inardopma onnaitn-o6yuenns eLearning server [IK B nokanbHoit cetn BTAY
9 | Cucrema xommbrotepHoro Tectiupoanus AST Test IIK B nokanbHOM cetu BTAY

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIUITIJINHBI

4.1. @opMbl 1 METOABI KOHTPOJISI H OLIEHKH Pe3yJIbTATOB 00y4eHUs

Tekyluii KOHTPOJIb YCIIEBAEMOCTH U OLIEHKA PE3yJIbTATOB OCBOCHUS JUCHUTUIMHBI
OCYILIECTBIISICTCSL MPENOJABATEIEM B IMPOLECCE MPOBEACHUS TMPAKTUUECKUX 3aHITUUA U
KOHTPOJIbHBIX pabOT, TECTUPOBAHUS, @ TAKXKE BBITIOJHEHUST 00Y4YaIOIMUMUCS WHIUBUIY -
AJBHBIX 33JJaHUH, IPOECKTOB, HCCIIEIOBAHUM.

Pe3ynabTarhl 00yuenus
(ocBOEHHBbIE YMEHHUS,
YCBOCHHBIC 3HAHMS)

®opMBbI U METO/IbI KOHTPOJISI H OLIEHKHU Pe3yJIbTaTOB
00y4eHus

YMenus:

PDopmMa KOHTPOJIA

IHokazareaun

BBIMOJIHATD apU(MeTUyecKue
JeHCTBUSA HaJl YHUCJIAMH, code-
Tasg YCTHBIC W THUCbMCHHBIC
MpUEMBbI; HAXOAUTh NPUOIH-
JKCHHBIC 3HAUYCHUS BCIMYHUH U
NOrpCHoCTU BBIYH CIIEHUN
(abcomroTHAst U OTHOCHUTEIh-
Haﬂ); CpaBHHBATb YHCJIOBBIC
BBIPAKCHU S

OueHKa pe3yJIbTaTOB UHHU-
BHUIYaJILHOT'O OIpOca.
OueHka pe3yiabTaTOB TECTO-
BBIX 3aJIaHUH.

O1leHKa  BBIITOJHECHHUS
MallHUX 3aJaHHuH.

A0-

Brinonnenue JedcTBUM  Han
YHCIaMU M pacyeToB IO OIpe-

JCJICHUI0  OTHOCHUTEIIBHOM U
abCcomoTHOI MOTPEIIHOCTH
U3MEPEHNUN
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HaxXOJWUThb 3HAYEHHUs] KOPHS,
CTENeHHu, Jorapupma, TpPUTO-
HOMETPUUYECKUX  BBIPAKEHUN
Ha OCHOBE OIpEIeJICHUs, HC-
HOJb3Yysl PH HEOOXOAMMOCTH
UHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIb30BaThCSl MPHOJIMKEHH O
OLIEHKOM MpU NPaKTUYECKUX

pacueTax

OueHka pe3yJIbTaTOB UHIU-
BUJ1yaJIbHOT'O OIIPOCa.
OueHka pe3yiabTaTOB TECTO-
BBIX 3aJaHUM.

OueHka pe3yJbTaTOB
TPOJIbHOM PabOTHI.

KOH-

BBIMOJIHATD ~ MpeoOpa3oBaHuUs
BBIpKEHH, TpUMeHsst (op-
MyJIBI, CBSI3aHHBIE CO CBOW-
CTBaMHU CTeMeHeH, Jorapud-
MOB,  TPHUTOHOMETPHYECKUX
byHKIUN

O1uieHKa pe3yJIbTaTOB UHHU-
BUyaJIbHOT'O OMpoca.
Ornenka pe3ybTaToOB TECTO-
BBIX 3aJJaHHI.

OneHka pe3ynbTaToOB
TPOJBbHON pPalbOTHI.
OueHka pe3ysibTaToB HK3aMe-
Ha.

KOH-

YMeHue npuMeHsATh CBOMCTBA
cTerneHel, JorapuMoB u Tpu-
FOHOMETpHYecKue  (HOpMyIIbl
JUId pEIIEHUs] IPaKTHUYECKUX
3az1a4

BBIYHMCIAITH 3HAa4YeHHE (QYHK-
UM 110 33/IaHHOMY 3Ha4EHUIO
apryMeHTa TMpH pPa3JIMIHBIX
croco0ax 3a1anus QyHKIUN

Ornenka pe3yJbTaTOB UHIU-
BHJIyaJIbHOT'O OIpoca.
OreHka pe3yIbTaToB TECTO-
BBEIX 3aJIaHUH.

YMeHue onpeaensTb crnocod
3aaHus PyHKIUU U HaXOAWUTh
€e 3HAaueHHE [0 3aJaHHOMY
3HAYEHUIO apryMEHTa.

ONpeJeNsITh OCHOBHBIE CBOM-
CTBA YHUCJIOBBIX (DYHKIIMH, HJI-
JIOCTPUPOBATh MX Ha Tpadu-
Kax

OueHka pe3yiabTaTOB UHIM-
BHJIyaJIbHOT'O OIpOCca.
OueHka pe3yiabTaTOB TECTO-
BBIX 3aJaHUM.

CTPOUTH TpauKU HU3yYEHHBIX
GyHKUMHA,  MILTIOCTPUPOBATH
no rpaduky CcBOMCTBa »3iie-
MEHTaPHBIX (PYHKIIHHA

O1ieHKa pe3yJIbTaTOB TECTO-
BBIX 3aJJaHHI.
OrueHka pe3ynbTaToB TECTO-
BBIX 3aJJaHH.

YMeHue CTpouTh M MPOU3BO-
JIUTh TIpeoOpa3oBaHue rpadu-
KOB (YHKIMH; HAXOIUTh 00-
paTHyrO (QYHKIHIO; OIpe/e-
J9Th 1O Tpadukam cremeH-
HOM, TOKa3aTeJIbHON U TPUIO-
HOMETpUYECKUX (PyHKIUN oc-
HOBHBIE CBOWCTBA.
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HCII0JIb30BaTh MOHATHE (YHK-
AU U1 ONMCAHWA U aHajn3a
3aBUCUMOCTEN BEJINUYNH

OueHka pe3yiabTaTOB UHAU-
BHJIyaJIbHOT'O OIPOCa.
OueHka pe3yabTaTOB TECTO-
BBIX 3aJaHUM.

HaXOJIUTh MPOU3BOJHBIE 3Jie-
MEHTapHBIX  (YHKIUH; HC-
M0JIb30BaTh TPOU3BOAHYIO J1JIs
W3yYEHUsl CBOMCTB (YHKIIMHA U
MOCTPOCHUS TPahUKOB

O1ueHKa pe3yJIbTaTOB TECTO-
BBIX 3aJJaHHII.

OneHka pe3yabTaToOB TECTO-
BBIX 3aJJaHH.

OneHka pe3yabTaToOB
TPOJILHOW PabOTHI.
Onenka pe3ynbTaTOB IK3aMe-
Ha.

KOH-

INPUMEHATh IPOU3BOIHYIO IS
IPOBEJICHUs. NPHOIMKEHHBIX
BBIUMCIICHUH, pellaTh 3alayu
IPUKJIAJHOIO XapakTepa Ha
HaxXOXXJE€HUE HaumOOJbUIETO U
HAaVMEHBIIEro 3HA4YCHUS

O1ieHKa pe3yJIbTaTOB TECTO-
BBIX 3aJIaHUH.

OneHka pe3yJsbTaTOB TECTO-
BBIX 3aJaHUM.

OueHka pe3yJibTaTOB
TPOJBbHON palbOTHI.

KOH-

YMeHue 3anucelBaTb M UC-
NoJb30BaTh (hopMysbl U mpa-
Buna  nuddepeHInpoBaHUSL
JUIA HaXOKJEHUS TPOMU3BOJI-
HBIX; UCCIIEJ0BATh U CTPOUTH
rpaduk QYHKIHH C TOMOIIBIO
IIPOU3BOIHOM;

BBIYUCISITH B MPOCTEUIIUX
ClIyJasix TUIOMIAJd U O0BEMBI
C HCIOJb30BAaHUEM OIpere-
JICHHOTO HHTETpajia

O1ueHka pe3yJIbTaTOB TECTO-
BBIX 3aJaHUM.
O1ieHka pe3yabTaTOB TECTO-
BBEIX 3aJIaHUH.

YMeHne NpuMeHsITh GOPMYIIbI
JUIS BBIYMCIIEHUS IUIOIIAAEH U
00BEMOB

pemaTh palMOHAJIBHbBIE, TTOKA-

3aTelbHbIC, Jaorapupmuye-
CKHE, TPHUTOHOMETPHUYECKUE
ypaBHEHUS, CBOASIIAECT K

JIMHEHHBIM | KBaaApaTHBIM, a
TAKKC aHAJIOI'M4YHbIC HCPABCH -
CTBa U CUCTCMHBI

OueHka pe3yJIbTaToOB TECTO-
BBIX 3aJaHUM.

OueHka pe3yiabTaTOB TECTO-
BBIX 3aJJaHHII.

Onenka pe3ynbTaToOB
TPOJILHOW PabOTHI.
OueHka pe3ynbTaTOB HK3aMe-
Ha.

KOH-

UCMOJb30BaTh  IpapuuecKuii
METOJ] pelleHUs] YpaBHEHUU U
HEpaBEHCTB

OneHka pe3ynbTaTOB UHIU-
BUyaJIbHOT'O OIIpOca.
OneHka pe3ysibTaTOB TECTO-
BBIX 3a/IaHUH.

n300pakaTb Ha KOOpAMHAT-
HOM  IUIOCKOCTH  PEIICHUS
YpaBHEHHI, HEPaBEHCTB U
CUCTEM C JBYMs HEH3BECT-
HBIMH

OneHka pe3ynbTaTOB UHIU-
BUyaJIbHOT'O OIIpOca.
OneHka pe3yabTaToOB TECTO-
BBIX 3a/IaHUH.

COCTaBJIATh U pellaTh ypaBHE-
HUS ¥ HEPAaBEHCTBA, CBS3HIBA-
IOIE HEU3BECTHBIE BEIUYM-
HBI B TEKCTOBBIX (B TOM YHCIIC
MIPUKJIAIHBIX) 3a/1a9ax

OueHka pe3yiabTaTOB UHAU-
BUJ1yaJIbHOT'O OIIPOCa.
O1ueHKa pe3yJIbTaTOB TECTO-
BBIX 3aJaHUM.

Paznuuaths BUAB ypaBHEHUUN U
HEPaBEHCTB, YMETh BHIOpATh
cnoco0 peweHus. [IpumensTs
METOJIMKY COCTaBJICHUS ypaB-
HEHUN TpU pEeIIeHUW 3ajady;
BIIQJIeTh TpaUUYECKHM METO-
JIOM pELIEHUs] YPaBHEHUM.

pemaTh MPOCTEHIE KOMOH-
HAaTOpHbIE 3a7a4ll METOJO0M
nepebopa, a TakKe C HCIONb-
30BaHUEM HU3BECTHBIX (POPMYIT

OueHka pe3yJIbTaTOB UH/IU-
BU/IyaJIbHOT'O OMpoca.
OneHka pe3ynabTaToB TECTO-
BBIX 3aJJaHHII.

BBIUUCISITH B  MPOCTEHIIHAX
CIIy4asix BEpPOSITHOCTH COOBI-
THUI Ha OCHOBE IIOJICUETa YHC-

OueHka pe3yJIbTaTOB UH]IU-
BH/IyaJIbHOT'O OIpOcCa.

[Tpumenenue hopmyn u npa-
BUJI KOMOMHATOPUKH JUISL pe-
HICHUSI MPAKTHYECKUX 3a]ad .
YMeHue BbIYHCIISTh BEPOAT-

HOCTH COOBITHH.
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Jla ©CXO0A0B

OlleHKa pe3yJsIbTaTOB TECTO-
BBIX 3aJaHUM.

peuarh MIAHUMETPUYECKUE U
IIPOCTEHIINE CTEpPEOMETpHUYE-
CKHE 3aJlaud Ha HaXOXJCHHE

OueHka pe3yJabTaTOB UHIU-
BUIyaJbHOT'O OMpoca.
O1ueHKa pe3yJIbTaTOB TECTO-

YMeHue MNpou3BOJIUTH HE00-
XOJMMBIC H3MEPEHUS U pacye-
TBI

T€OMETPUYECKUX BEJIUYUH | BBIX 3aIaHUI.
(nmH,  yraos, 1utomaned, | OueHka pe3yabTaToB JK3aMe-
00bEMOB) HA.
3HaHun: dopmMa KOHTPOJIs IHoxa3arenn
3HaYeHUe MaremMathueckor | OneHka pe3yJbTaToB MHAU- | JleMOHcTpamuss yMEHMM O

HAayKd JUJIs peIleHus 3ajad,
BO3HHUKAIOIIUX B TEOPHUU H
MPaKTUKE; MUPOTY U B TO XKe
BpeMsi OTPaHMYEHHOCTh MPH-
MEH eHUS MaTeMaTHYECKHX
METOAOB K aHaJIu3y U HUCClie-
JIOBaHUIO MPOIIECCOB U SIBIIE-
HUU B IPUPOJIE U OOIIECTBE

BUyaJIbHOT'O OMpoca.
OneHka pe3yabTaTOB TECTO-
BBIX 3aJJaHUM.

OneHka pe3yibTaToB
TPOJILHOM PabOTHI.
OueHka pe3yslbTaToB HK3aMe-
Ha.

KOH-

3HAYCHUC HpaKTI/IKI/I nu BOHpO-
COB, BO3HHUKAIOIINX B CaMOM
MaremMaTuke g (popmupoBa-
HHA W PA3BUTHA MAaTCMATHUYC-
CKOM HAayKHW; HUCTOPHIO Pa3BH-
THS IIOHATHUA 4YHUCJIa, CO3JaHUA
MaTEeMaTHYECKOro aHaIu3a,
BO3HUKHOBCHHUA U paSBI/ITI/ISI
T€OMETPUH

OueHka pe3yJIbTaTOB UH]IU-
BHJIyaJIbHOT'O OITPOCa.
OueHka pe3yJIbTaToB TECTO-
BBIX 3aJaHUM.

OueHka pe3yJIbTaTOB
TPOJILHOW PabOTHI.
OueHka pe3ynbTaTOB HK3aMe-
Ha.

KOH-

YHUBEPCAJIBHBIA XapakTep 3a-
KOHOB JIOTMKM MaTeMaTuye-
CKUX pacCyXICHMH, UX IpU-
MEHHUMOCTh BO BCEX O00JIAaCTIX
YeJIOBEYECKOM IESITEIBHOCTH

OueHka pe3yJabTaTOB UHIU-
BU/IyaJIbHOT'O OMpoca.
OneHka pe3yabTaTOB TECTO-
BBIX 3aJJaHU M.

OueHka pe3yJIbTaTOB
TPOJILHOW PabOTHI.
OueHka pe3yslbTaToB HK3aMe-
Ha.

KOH-

BEPOSTHOCTHBIN XapaxkTep
pa3NINYHBIX IPOLECCOB OKpPY-
JKAIOLIEro MUpa

OneHka pe3ynbTaTOB UHIU-
BUyaJIbHOT'O OIIpOCa.
OneHka pe3yabTaToOB TECTO-
BBIX 3a/IaHUM.

OneHka pe3yabTaToOB
TPOJBbHON pPabOTHI.
OneHka pe3ynbTaToB dK3aMe-
Ha.

KOH-

IIPEICTABIICHUH MaTEeMAaTUKU
KaK 4aCTH MUPOBOH KYJIbTYpPBI
U O MECTe MAaTEMaTHKU B CO-
BPEMEHHOM MHpE.
JlemoHcTpanus BJIJICHUS
HaBBIKAMHU AJITOPUTMUYECKOTO
MBILIJICHUS.

JleMoHCTpanus ymeHui omnpe-
JIeJISITh METOJ PELICHHS 3a/1a4.
JeMmoHcTpanuss yMeHWH pas-
OMBaTh MpOLECC peIIeHHs 3a-
Jla4uM Ha 3Tallbl

JleMOHCTpanusi yMeHui Haxo-
JUThb U OLICHUBATb BEPOATHO-
CTU HACTYIUICHUSI COOBITUH B
MPOCTEMIINX ~ NPAKTUYECKUX
CUTYaLMsIX

4.2. Kputepuu oueHKH pe3yJbTaTOB 00y4eHUsI

4.2.1 Kputepum OlleHKH 3K3aMeHAa

OneHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

«OTJINYHO», BBICOKHH YpoO-
BEHb

OOyuaromuiics MoKasaja MPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
HUN y4yeOHON IUCIUIUIMHBL, YMEHHE CaMOCTOSTENbHO pellaTh
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KOHKPETHBIC MPAKTHYECKUE 3a7a4d IOBBIIICHHON CIOXHOCTH,
CBOOOJIHO WCIOJB30BaTh CIIPABOYHYIO JIUTEPATYypy, AeIaTh
000CHOBAaHHEBIE BBIBOJIBI

«XOpo1mo», TTOBBIIIICHHEIN

YPOBEHb

OOyuaromuiics Mmokasaj MPOYHbIE 3HAHHUS OCHOBHBIX IOJIOXKE-
HUN y4yeOHOW NIMCUUIUIMHBI, YMEHHE CaMOCTOSITEIbHO pEellaTh
KOHKPETHbIE MPaKTUYECKUE 3a]aul, IPeyCMOTPEHHbIE paboueit
MIpOrpaMMOM, OPUEHTUPOBATHCA B PEKOMEHJIOBAHHOW CIIPaBOY-
HOW JIUTEpaType, yMEeT NMPaBUIbHO OLICHUTH IOJIy4CHHBIE pe-
3yJIbTaTHI.

«YAOBJIETBOPUTEIILHO», IIOPO-
TOBBIA YPOBEHb

OOyuaronumiicss MoKa3an 3HaHHE OCHOBHBIX MOJOXEHHUH yuel-
HOWM JMCLUIIIMHBI, YMEHUE IOJIYYUTh C ITOMOLIBI IIPEIOJaBa-
Tessl MPaBUIIBHOE PELICHUE KOHKPETHOW IPAKTUYECKON 3ahadu
U3 YKcla MpeayCMOTPEHHBIX pabodell mporpaMMmoi, 3HaKOM-
CTBO C PEKOMEHIOBaHHOU CIIPaBOYHOU

«HEYIOBJIETBOPUTEIBHO,

[Tpu oTBeTe 0Oy4aroLerocs BHIBUIIMCH CYLIECTBEHHBIE NPoOE-
Jbl B 3HAHMSX OCHOBHBIX IOJIOXKEHUH y4eOHOW ICIMIUIMHBI,
HEYMEHHE C INOMOILBIO IpernofaBaTelis MOJyYuTh NMPaBUIbHOE
pelIeHrEe KOHKPETHOW IMPAaKTUYECKOW 3aJadd U3 4YMciIa Mpeny-
CMOTpEHHBIX pabouell mporpaMMoil yueOHOM 11 CIUIUINHEI

4.2.2 Kputepuu OLeHKH TeCTHPOBAHUSA

Crynenu ypoBHeH OTnuunTenbHbIE MPU3HAKA [Toxa3zaTtensb ornieHKu cop-
OCBOEHHS KOMIIETEH- MHUPOBaHHON KOMITIETEHIUU
U
OO6yuaromuiics BOCIIPOU3BOAUT OCHOB- He menee 55 % 6ainos 3a
[ToporoBsrii HBIE TIOHSTHS, CIIOCO0eH GOopMyITUPOBAThH 3a/IaHMs TecTa.
(Y1OBJIETBOPUTEIBHO) | OCHOBHBIC TEOPEMBI U 3aBUCUMOCTH Ma-
TEeMaTHKHU
OOyuaromuiics BBISBISIET B3aMOCBSI3H, He menee 75 % 6aimos 3a
[IponBuHYTHIN KJIacCUUIUPYET, yNOPsIA0YNBAET, UH- 3aJjaHus TecTa.
(xoporo) TEPIPETUPYET, TPUMEHSET Ha MPaKTHKE
IIPOMICHHBIM MaTepuall.
OO0yuaromuiics aHaIM3UPYET 3aJaHHBIN He menee 90 % 6ainos 3a
Bricokuii MaTepual, IPaBUJILHO OI[EHUBAET U IPO- 3aJaHus TecTa.
(oTIMYHO) THO3UPYET ero pelieHue, CBo00HO BIIa-
JIeeT NpeIMETOM
K OObyuaromuiics moka3bpIBaeT HU3KOE 3Ha- | Menee 55 % 0aioB 3a 3a-
OMIIETEHLIUS He .
HHUE TEPMUHOB U OCHOBHBIX ITOHATUH Ma- JTaHUs TecTa.
chopmupoBana
TEeMaTUKU
4.2.3 Kputepuu oleHKM KOHTPOJbHBIX padoT
OneHka, Kpurepun
YPOBCHb
«OTJIMYHO», BBICOKUU ypo- | PaboTa, BEIMOTHEHHAS MTOTHOCTHIO 0€3 OIMOOK U HE0OYETOB
BEHb
«XOPpOILOY, NOBBIIEHHBINH | PaboTa, BBINOJIHEHHAs] TOTHOCTHIO, HO IPU HAJUYUHM B HEW He
YpOBEHb Oosiee oHOM HerpyOoi OMMOKM U OJHOTO HegoueTa, He Oolee

JIBYX HEJOYETOB

«YAOBJIETBOPUTEIILHOY», TIOPO-
TOBBIA YPOBEHb

OOyuaromuiics MpaBUIBHO BBHIMOJIHUI HEe MeHee 2/3 Bcelt pabo-
THl WIHM JIONYCTHJI He Oojee OaHOM rpy0Ooi ommOKM M ABYX
HEJI0UEeTOB, He OoJiee 0AHOM rpy0oii U 0JHOM HerpyOoii omOKu
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| «HEy/10BIETBOPUTEIBHOY, | OGyuarommiics IpaBUIILHO BBINOJIHEHO MeHee 2/3 Beell paboTh

4.2.4 Kputepuu oleHKH YCTHOIO OINpoca

Ouenka Kpurepun
BBICTaBJIIETCSl 00yYaIOLIEMYCs, €CJIM OH YETKO BBIPAXKaeT CBOIO TOUY
COTIMIHOY 3pEHHUS M0 pacCMaTPUBAEMBIM BOIIPOCAM, IIPUBO/ISI COOTBETCTBYIO -

1€ IPUMEPBL.

BBICTAaBIISICTCA 06yqa101ueMyc;1, €CJIM OH OI0IIyCKAaCT OTACIbHLIC I10-

«XOpouIo»
T'PCINHOCTH B OTBCTC.

BBICTaBJISIETCSl 00yUaIoUIeMycsl, €ClIi OH OOHAPYKUBAET MPOOEIIbI B

«yIOBJIETBOPUTEIILHOY
3HAHUSAX OCHOBHOT'O Y4€OHO-IIPOrPaMMHOI 0 MaTepuaa.

BBICTABJIAETCS O0YJIAIOMIEMYCS, €ClU OH OOHAPYKUBAET CYLIECTBEHHbIE
npoOesbl B 3HAHUAX OCHOBHBIX MOJOKEHUN MaTeMaTuKH, HEYyMEHHE C MO-
MOIIBbIO IIPENOJaBaTells MONyYUTh NPAaBUIIBHOE PELIeHHEe KOHKPETHOW Ipak-
TUYECKOH 3314l U3 YHCIa IPeAyCMOTPEHHBIX pabouel mporpaMMon.

«HCYAOBJICTBOPUTCIILHO»

4.3. OueHovHble cpeACTBA il MPOBeAeHUs TeKYIero KOHTPOJIsl yCcIleBaeMOCTH
4.3.1. TecroBbI€ 3aJaHUA

Pa3zgea I. Pa3BuTue moHATHA 0 YHCTIE

1
1. Beimonuwure aeiicteus: 8_ +2_ -3¢
3 3
2. Bommounnure geiicteus:  1° -17
4 7
3. BeinosiHUTE EUCTBUS: é . 1 - i
8 9 16
4. BeimosHuTE AEHCTBUS: 894
2.8-1.2

5. Mano: z1 =341, z,=-1+3i, Torna MOIyJb IPOU3BENEHHUS |z, - Z, | PaBEH ...

6. Kommiekcaoe uncno 1+ 2i B TpUroHomeTpuueckoi Gopme r(coscp +1 sin(p) MMEET MO-
IyJIb, PABHBIM ...

1.5 3.1
2. 3 4. 5

Pa3znen 2. ®dynkuuu, UX cBOMCTBA U rpadpuku

1. Ha ogHOM 13 clieAyomux pucyHKOB H300paxeH rpaduk HedeTHON QYHKIUH. YKaXHUTE 3TOT
PHUCYHOK.
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)

3)

2. YKaXuTe MHOKECTBO 3HAUEHU I
GbyHKIUH, TpagHUK KOTOPOH N300paKeH
Ha PUCYHKE.

1) [-3;7)
2) [-3;-2] v [2; 5]
3) [-4;3]

4) [-4;-1)u(-1; 3]

3. Haiinure oGnactp onpeneiaeHus

25
HKIITH X)=— —.
yHK f(x) 4
1) [0;3) U (3;+x)
2) [0 +o0)
3) [0; 81) U (81; + =)
4)  (—oo0; 81) U (81;+0)

4. Ykaxure rpaduk GyHKIIMH, BO3pacTaromel Ha otpeske [—3; 2].

1) ' v

2)




3)
4)

5. Vkaxure rpaduK He4eTHON PyHKITUH.

3)

N
Om? -m 2
1' yupuuu/uc: ﬁbll_ AMCHL C m_3

D oom” 2 9m 3 9 4 —
2. Berumcmure: \A8-27.
1) 3 2) 18 3) 6

£
—
[\

2 4

3. IIpencraBbTe B BUE CTENEHU BEIPAKEHHE D 3.53,

8

8
259 2y 59 3 257 4 52



3
4. Beraucrmre: 252 —0,25.

1) 3725 2) 14,75 3) 12475 4) 26,25

3 3
5. YIIPOCTHTE BBIPasKEHUE 2547 . V5 bt

D) 5b° 2) 256 3) 3JSb2 4) 5b

6. Halinure 3Hauenue BeIpakenus  log 5 b, ecu logs b3 =0,

) 27 2) 6 3) 3 4 12

7. Berunciare: log, 0,04 + 2log, 5.
) 0 2) 3 3 -1 4)  log5

8. Harinure 3nauenne log;(9b), ecnulog; b=>5.

) -8 2) 10 3 7 4 25
1O,Sx—l

9. YKaKHTE MPOMEKYTOK, KOTOPOMY ITPHHAICKHT KOPEHb YPABHEHHS | =4.

) [-3;-1) 2) L0 3)  [1;3) 4)  [3;95)

10. Ykaxknute npoMeKyTOK, KOTOPOMY IPUHALJICKUT KOPEHb YPABHEHUS

log, (x +1) = log, (3x).
D (co;-1) 20 (-1;0) 3 [-1;0] 4 (0;+)

11. Cpenu 3ananHbIX QYHKIMHA yOBIBAIOIIUMHE SBIISTFOTCSL:

(m ) 1Y o\
y1:L J Y2 = =57 y4=—(_J y5:2X+1_3

3
Ve =—2

12. Vkaxwute rpaduk QyHKIMH, 3aqaHH0H popmynoii Y = 0,57,

2

X

1y

13. VKakuTe MHOXKECTBO 3HaUeHui QpyHkuun ) = 2 Y4,
1) (5; + ) 2) (0; + o) 3) (= o0; + ) 4) (7;+ )
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14. Jlorapudmuueckoit He sBisieTcs: GyHKIHS, 3a1aHHas GOPMYIIOii:

1) y=Iog, x 3) y=27" 5) y=log x

2
2) y=log zx 4) y =log, |x|
4) y= logl(’)'z5 —x)
15. JIng xakoi M3 yKa3aHHbIX (QYHKIHUI 00JAacCTbiO ONpENENICHUs SBISIETCS MPOMEXKYTOK
(2;+ )
1) y=log, (x-3) 3) y=log, (2-x) 5) y=1Ig(2-x)
(x)
2) y=log | — 4) y=Io -2
) k 2)I ) y=log> (x-2)

16. YKaxkuTe pucyHOK, Ha KOTOPOM M300paXkeH rpaduk (yHKIMN
a) y=Ilog, x;6) y=Ilogsx.

4

1) 2) 3)
e Y Ay

4) S)

ll - I‘L/"
—> X y, > X
0[ o

17. ®yHKIUs 3a/1aHa TPaPUKOM

Y

A

|
0
[

Vkaxkute 001acTh OIIPpCACICHUA:

v
=
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1) (—o0; +0) 3) (0;1] 5) [1;+)

2) (0;+oo) 4) (1;+)
18. YkaxwuTe Bce 3HAYCHHS apryMEHTa, IPU KOTOPIX QyHKIMs y = [g ( X+ 2) +lg (3 - x)
onpeseneHa:

1) (-2:3) 3) (-2;+ ) 5) (3;-|—oo)

2) (-03=2) U(3;+ ) 4) (—0;3)

19. Haiiaute MHOXKeCTBO 3HavyeHuit pyukiuu y = 0,5 +log; x :
1) (—o0; +0) 3) (0,5;+ ) 5) (0;+)
2) (—030,5) 4) (=00;0,5) U(0,5;+ o)

20. Ipaduk dyukuun ¥ =[0g] X moxer Gbith mOTydeH U3 rpaduka GpyHKIHHI yv=Ilog;x:

3
1) cMUMMETPUYHBIM OTOOPa’KEHUEM OTHOCUTENBHO OCH Oy ;

2) CUMMETPUYHBIM OTOOpa’KE€HHEM OTHOCUTENILHO OCH Ox ;
3) cxKaTHUEM OTHOCUTENBHO OcU Ox ;

4) pacTAKEHUEM OTHOCUTEIBHO OCH Ox ;

5) ocTaHeTCs TeM XKe.

21. Ha ogHOM 13 pUCYHKOB U300paxeH rpaduk QyHKIUU ) = log3 X.

VYKaxuTe 3TOT PUCYHOK.

_____________ o

- -

e

3) Hor s

Pa3zjnea 4. DiieMeHTHI KOMOMHATOPUKH

1. Umeercs Tpu rpymmbl CTyAeHTOB: B mepBod 11 uenoBek, Bo BTOpod 18
B TpeTheil 20 uenoBek. KommdyectBo cmocoOoB BbIOOpa TPOWKH CTYAEHTOB, B
10 OAHOMY CTYJICHTY U3 Ka)KJIOU TPYIIIIbI, PaBHO. ..

YEJIOBEK,
KOTOpOM
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11+18+20 11-18-20

1. 11-18-20 2.f 3 4. 11+18+20

2. Yucno crnocoboB MOCTaBUTh 5 YEIOBEK B OYEPE/lb PaBHO. ..

3. B coBe « WORD» MeHst0T MecTamMu OYKBBI. Torja KOJIMYECTBO BCEX BO3MOXKHBIX pa3-
JMYHBIX «CIJIOBY» PAaBHO...
1.8 2.16 3.4 4.24

4. B xopoOke 6 11BeTHBIX KapaHzamied. Yucio cnoco0oB BEIOPAaTh TPU U3 HUX PABHO. ..
5. Uucno crnoco06oB BEIOpaTh U3 Tpyniibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTUTENS PaBHO. ..

6. U3 smuka, rae Haxonutes 15 aeraneif, mpoHymepoBaHHBIX OT 1 10 15, TpeOyeTcst BRIHYTH
3 neranu. Toraa KOIMUECTBO BCEBO3MOXHBIX KOMOWHAIIMNA HOMEPOB BBIHYTHIX JIeTajieil paBHO. ..
st st
12! 31121
7. Ynciao Tpex3HauyHbIX YHCces, KOTOPhlE MOXHO COCTaBUTh M3 YETHIpEX KapToyek ¢ 1udpa-
mu 1,2, 5,7, paBHo...

3.3 4.15!

Pa3znen S. OcHOBBI TPUTOHOMETPUH
T
1. YopocruTte BbIpakeHHe Sin asin 2o + cos(— + o) + coS oL cos 2at .
2
1) 0 2)  2cosa 3) cosa + sina 4)  coso — sina

2 .2
2. YrpocTuTe BeIpaKeHu e 3cos” x +3sin” x—6.
I 1 2) -5 3) 3 4) -3
1

3. Haiimute tgo., ecnm cosa= — H —_— <0 < 0.

J5 2
D 05 2 2 3) 705\ 4 -2
4. Pemmite ypaBHenue €08 +X = J§ .

2 2
-1
D (_l)ﬁ 6+TEn,neZ 2) iﬂ3+27m,neZ
1T T
y 3+Tm,n€Z 4) (_l)ﬁ3+ﬂ:n,neZ
5. Pemmte ypapuenue  SIN3x = ; :
) (—1)”~§+§n,nez
2) iE"‘Z_n”l,neZ
18 3
H D" EE ez
18 3
4) ig"‘%”» neZ

8. Haiinute kopeHb ypaBHeHHus  sin2x — 4cosx = (0 , mpuHaAIeXamui
oTpesKy [2m; 37].
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9. Ha pucynke nzobpaxeH rpapuk GyHKINH:
Y

A

3% -

i

o 1A
o 1A

a
I S = S

1) y=cigx; 2) y=sinx; 3) y=1gx; 4) Yy =—1gx; 5) y =1g2x.

10. Vkaxxure Hanbonb1ee 3HaueHne Gynkaun )y =1 — cos3x.
nHn 1 2y 2 3) 0 4) 4

11.Yétnas nnm neuérnas Gpynxuus f (x) =1+ cosx?

1) uérnas; 2) HeuéTHas; 3) HU y€THAs!, HU HEYETHAS.
12. Haiinure MHOXKECTBO 3HaUYeHUN QYHKIUHU y =sinx+2 .
) [-L1] 2)  [0:2] 3) (31 4 [%3]
Pa3znen 6. Hauana maremaTnyeckoro aHajamsa

1. Haiinure nponsBoanyto pyHknuun y = (x —3)cosx .
1) y'=cosx + (x —3)sinx

2) y'=(x—3)sinx —cosx

3) y'=cosx —(x—3)sinx

4) V' =-sinx

2. Ha pucynkax u3o0paxeHsl rpaduku GyHKIMN U KacaTelbHbIE K HUM B TOUKE @. YKaKUTe
(byHKIMIO, TPOU3BOIHAS KOTOPOM B TOUKE @ paBHa 1.
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D Ay / 2) - |
cJ
Y=g
Y= \X)l ; -/
: ol a / -
_ X
AL
/ a 10 1 X
s
3) 4)
ypK)
y y x—18
3. Haiinure 3HaueHne Npou3BOAHON pyHKIUU Y = BTOYKE Xo = — 3.
X
1) 2 2) 0 3) -2 4) -3

4. Haiinute npou3BoaHyto pyHKIUM ) = e’ + 3x2 .

ny V= x4 6x
2) y=e" + X
3 ) =¥ + 5x°
4) Y =e" + 6x

5. @yHkus y = f(x) 3aaHa Ha TPOMEXYTKe [—6; 4]. YKaKHUTE MPOMEKYTOK, KOTOPOMY TTPH -
HaJJIeKaT BCE TOUKHU IKCTpEMyMa.

nH [-60
2) [0; 4] B SO R—
3)  [-2;3]

4 -3 T \ | T
NI4T S

6. I1pu aBM>XeHUU Tena Mo MpsIMOi paccTosiHue S ( B MeTpax) OT Ha4aJbHOW TOUKH JIBHIKEHUS
13 _f? 3
MU3MEHSIeTCs 10 3aKoHy S(t) = — + ¢ —1 (t— Bpems nBuxeHus B cekyHaax). Haiiaure cko-

pocTh (M/c) Tena uepe3 4 CeKyH bl TIOCIIe Havyasa IBH)KCHHUS.
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1,75 2) 7,5 3) 3 4) 9

7. Beraucnure 3Ha4eHHE MPOU3BOJHON QYHKIUKU Yy = sin x — 2x B Touke xo = 0.

) 1 2) 0 3) 3 4) -1
8. Haiiure 3Hauenue mpon3BOaHON GyHKIMH Y = X-€ B TOUKE X, = 1.
) 22 2) e 3) 1l+e 4) 2+e

9. lns pyHKMM y = 2 COS X HaliauTe NepBooOpasHyo, rpaduK KOTOPOH MPOXOJUT Yepe3 ToU-
- 24
Ky M| =; .
2
1) Y =2sinx+ 24
2) Y =2sinx+ 22

3) Y =-2sinx+ 26
4) Y=2cosx+22

10. Ykaxure neppoobpasuyto Gpyukiun f(x) =2 —sinx.
1) F(x)=2x-cosx

2) F(x)=x*+cosx

3) F(x)=2x+ cosx

4) F(x)=2+ cosx

Pa3znen 7. YpaBHeHus1 1 HEPaBeHCTBA

1. Kakoe u3 ypaBHEHHUI sIBJIsi€TCS APOOHO-paIlMOHAILHBIM |

2
DY avgi=o0; 2) 2 g 3) x=3 _ 4, 4y 2048=14(7-x)?

3 13 2x+1  x
X ox-1_1
2. Pemmre ypaBHeHHE —+ —— = —:
2 6 2
1)2; 2)-1; 3) 1; 4) 3.
3. PemmTte ypaBHEeHHE l+ L _ 0:
x x—-4
1)-2; 2)5; 3)2;

4. Ha pucynke n300paxeHbl rpaduku QyHKITUN
y=f(x) 1 y =g(x), 3aI1aHHBIX HA IPOMEKYTKE
[- 3; 6]. YkaxxuTe MHOKECTBO BCEX 3HAUCHUH X, IS
KOTOPBIX BBITTOJHIETCS HEPABEHCTBO f(x) > g (x).

) [-1 5]
2)  [-3-2] v [4 6]
3)  [F3:-1] U [55 6]
4)  [-2;4]

(=2)@x+3)
x+4

1) [—4;—%] U [2; + o)

5. Pemmite HepaBeHCTBO
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2) (—oo;—4)ul:—§; 2]

F_4; -7 10 [2; +o0)

—o0; = 'U [2; + )

4) S
—
3x-7
6. Perre HEpaBEHCTBO (g) >0,04.
.2 .3
) (=o;3) 2) (—OO, 3) 3) (35+) 4) (—00, - 3)
7. Peumire HepaBeHCTBO 5% —1> 0.

o 4| o ! . :
b | 3’J2)L 3J3)L§ J4)I5 )

8. Pemmre HepaBenctBo  log, 5 (2 —0,5x) = —1.
1) [0;4) 2) (=5 0] 3) &t 4)  (46]

Pa3znea 8. 'eomerpus

1. B Kakux MI0CKOCTAX JIEKAT OCHOBAHUS TPU3MBI?
a) B IPOTHUBOIOJIOKHBIX;

0) B JMOOBIX;

B) B MapajljielbHbBIX.

2. Kakoe HanmeHbI11€€ YUCIIO pedep MOKET UMETh ITpu3Ma?
a) 3;
0) 6;
B) 9.

3. [Iponomxkure npennoxenre: OCHOBAHUS YCEUEHHON MUPAMU/IBL...
a) paBHbIE MHOT'OyT OJIbHUKH;

0) 1og00HBIE MHOT' OyT OJIbHUKH;

B) JIt0ObIE€ MHOT OYT' OJIbHUKH.

4. bokoBele péOpa NPU3MBI. ..

a) OHM IapaJljIeIbHbl MEXKIY COOOI;

0) OHU MepHEHAUKYJIIPHBI OCHOBAHUIO;
B) OHU PaBHbI U MAPAJJICIIbHBI.

5. CKoJIbKO AuaroHajeil uMeeT napasienenunen?
a) 4;

0) 12;

B) 6.

6. Kakoit MHOrorpanHuk umeer 7 rpanei?

a) CeMHUYToJIbHasl MUPaMU/Ia;

0) NATUYT OJIbHASI IPU3MA;

B) IIECTUYTOJIbHAS MUpaMUIA U NATHYTOJIbHAS MpU3Ma.

7. KakoMy MHOTOI'paHHUKY NMPUHAICKHUT clieiyroliee cBoiicTBo: "KBanpaTt quaronanu paBeH
CyMMe€ KBaJIpaTOB TPEX €ro u3MepeHuu"?



a) mapa’suieenuIeny;
0) mpsMOMY HapaJIeeuIeny;
B) IPSAMOYTOJIBHOMY Tlapajijieienumeny.

8. MHOrorpaHHUK, COCTaBJICHHBIN U3 MECTUYTOJbHUKA U IIECTH TPEYTOJIbHUKOB, HA3bIBACTCS
a) LIECTUYT OJIbHOM MPU3MOM;

0) MeCTHyTroIbHON MUPaAMHUION;

B) YCEUEHHOM MUpamMua0H.

9. Anodema - 3TO BHICOTA ...

a) BBICOTA MPABWIILHON MU PAMUIBL;

0) BrIcOTa OOKOBOM T'paHU MPABUIBLHOMN MU PAMUIBL;
B) OOKOBOW I'paHH JIIOOOH MUPaAMUJIBL.

10. B ocHOBaHMY NPU3MbI paBHOCTOPOHHUI TPEYTOJIbHUK, @ 0OKOBBIE I'PaHU - ITapaJlIeIorpam-
Mbl. Takas npusma ABisgercs. ..

a) HaKJIOHHOMH;

0) IpaBUIILHOM;

B) IPSAMOH.

4.3.2. Bonnpochl Il KOHTPOJbHBIX padoT

1. PesynbTaToM okpyrieHus yucia 1,1763 ¢ TOUHOCTBIO 10 COTHIX siByisieTcst yucio: 1) 1,18,  2)
1,17, 3)0,18, 4)1,20, 5)1,176 5

7
2. BBITIOJIHUTE TCHCTBUS: a)_+_; 6) __ —_.
g8 8 15 15

3. BoInosHure AeiCTBUS: 1,2+(1,05-0,4-1,5).
4. BBINOJIHUTE AcICHNE 1 2 3

5 5

5. HaliguTe 3HaueHUE BBIPAKEHUSA:

(35)
a) 15 ; 0) q.|"35-24-5=; B) V22 .52 . 34;
1 5 1 1
6. Yopocture — a3g3a’e °

3 5 5 1
7. Yupocture — gég2 :(aﬁe g\

\ )

3 5 5 1
8.Ympocture  gig2* : (aﬁe g\

\ )
9. Beruucnure: a) (5 + i)(— 2+ 3i), 0) {i .
+i

10. Haiiute o6nacth onpeencHus GyHKINHA 1 00JaCTh 3HAYCHHH QyHKIMH y =+/16—x° .
11. TIpoBepbTe (yHKIMIO HA YETHOCTh y = X'+ X.

12. Haitnute Hynu GyHKIUU y = x4/ x —1

13. Tlo rpaduky HEKOTOpOH GYHKIMHU Y= f (X) HAllANTE IPOMEXKYTKH BO3PACTAHHUS
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14. ITo rpaduky GyHKIHMH y= f(x), ”300paKECHHOMY Ha PUCYHKE ONPEIEIUTE, ABISCTCS JIU
¢byHKUMS yeTHON Ui HeueTHOH. OTBET MOSCHUTE.

a) 0) 2)
7 Y4 yA /

\1 ’0\1 1/

><‘V
ol J

[

15. Ilo rpaduky GpyHkuuu y= f(x), ”300pa>keHHOMY Ha PUCYHKE OIpEIEIIUTE:
a) IPOMEXYTKU BO3pacTaHUs U yObIBaHUS NaHHOM (pyHKLUU;
0) ee HaMMeEHbIIIEe 3HAYCHUE;

B) Hy/H (DyHKLHUH. Y I

=

/
/
0

X
1-

16. HalimuTe MHOKECTBO 3HaUYCHUH (DYHKITHU:

a) y=2"-2; 6) y=GJ\H; B) y=—e)w.

17 .Haiinute o0nacTs onpenenenus GyHKIUU:
a) y=1log;(2x-6) 6) y=log, (1-4x) .
3

18. Pemmre ypaBHeHue logy(2x-1)=3.

1
19. Pemmite ypaBuenue 27 = S

j lo% 4
20. Berunciure 32

2x+1
21. Pemnre HepaBeHcTBO 877 > —

logl
22. Berumcmure 1677010

23. Pemmrte HepaBeHCTBO  logs(7 — X) < 3.

24. Peumte ypaBuenue 70 — 14 - 7*=5,

25. Pemnte HepaBeHcTBO logy (x—1) < logy 2 +logy 3.

26. Haiinure npousBoaHyto QyHKIIUN y =X + e,

27. HaiiiuTe 3HAUEHUE IPOU3BOIHON QYHKIMH Y= € B TOYKe Xo = 0.
28. Haiinure mpousBoaHyo pyHKIMH Yy = !

29. Pemute ypaBHeHHE: €0S Sx — cos 9x = 3sin 7x,

30. PemmTe ypaBHeHue: SIn2x = V2 - sinx.



31. Pemmre ypaBuenue: SINSx - cos3x = sin 6x - cos2x.

2 : . 3n
32. Pemmte ypaBHenue: COS“ X — 3SInX - COSX = Sin .

2
33. Pemmre ypasmerue: 5sin’ x — 4 cosx - sinx + 3cos® x = 2.
34. Pemmte ypasrerne: /3 cos’ x — sinx - cosx = 0.
. 2
1—sin 2o _|(1 —Iga W _

35. JIokaxuTe TOXKIECTBO:

1+sin 2a
36. JlokaxuTe TOXJIECTBO: tg(ﬂ +a)= 1+ sinZa .
4 cos2a

37. JlokaxuTe TOXKIECTBO: | —gsin? o — cos? o = lsinz 200 -

38. Ilog kakum yrioMm K OCH Ox HakJoOHEeHa KacCaTClibHas, IPOBCIACHHAA K KpHBOﬁ

y=x>—x> —Tx+6 Brouxy Mo(2; —4%?
nx +2
39. Haiitu Toukm 5kcTpeMyma QyHKIUH Y =

1 X

40. JlokazaTe, yTo QyHKIMA ) = X +
I+x

41. NaHo: HOE 2 4 ». Haiitu cymmy xopueit ypapuenust f(x) = f'(x) -
2—-x

5~ BO3pacTact Ha BCEH YMCIIOBOU NPAMONA.

— 3 2 .
42. Uccnenyiite pynkmuo V=X — jx +3 Ha MOHOTOHHOCTB U sKcTpeMyMbl. Haliure

HanOoJplIee 3HaUeHHE QYHKIMH HA OTPE3KE [—1; 1].
43. Belunciaure MHTErpa:
2 2 \ %
a) !'(2)(2 _4x +—2de 0) J‘(\/; —3/x)dx Isin 3xdx
! X
B) 0
2

44. Bpruucnure mwiomab GUIrypbl, OrpaHU4YEHHON IUHUSAMHU: ¥y =6+ x—x", y=6—-2x.

45. Ilocrpouts ceuenne BKL. Touku K u L — cepenunsl pedep. Jlokaxxure, 4T0 OCTPOECHHOE

CCUCHHUC — ITapaJuICIorpaMm.
B1 C1
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46. Haitnute miomans rpanu ADC. Pebpa AB, BD, BC — paBHBI 1 Bce IIJIOCKHE YIJIBI IIPU BEp-
D

muHe D — npsamere. B

47. B ocnoBanuu nupamuasl SABCD napannenorpamm. [IpoBectu ceuenue yepes pedbpo AD u

touky K pedbpa SC. OO0bsicHUTH, Kakasi pUTypa mOTyIrIach B CEUCHUH.
S

D

48. IToctpouTth ceuenne miuockoctbio PTN, rae Touku P u T — cepenunst pedep AS u BS. O05-

SICHUTB, Kakasi (purypa moiy4uiach B CEUCHUU.
S

B

49. ITocTpouTh ceueHue mrockoctsio NMP.
M

N

50. IToctpouts ceuenne ACP, rie P — cepenuna pedpa. O6bscHUTD, Kakasi GUrypa MoJIydusach
B CCUCHUMU.
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B1

C1

D1

A1 M

e~ S

—_ O

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

4.3.3. YcTHBIH onpoc

UYro Takoe 0OBIKHOBEHHAs Jpo0b? 3anuch OOBIKHOBEHHON ApoOu. OCHOBHOE CBOMCTBO
npobu. IlpuBectu mpuMepsl.

CrnoxeHnue u fgeneHre oObIKHOBEHHBIX ApoOeil ¢ pa3HbIMU 3HaMeHaTensiMu. [IpuBectu npu-
MEpBI.

YMHOXEHHE U BbIUUTaHUE OOBIKHOBEHHBIX ApoOel ¢ pa3HbIMU 3HaMeHaTessiMU. [IpuBe-
CTU IPUMEPHI.

Uro Takoe necstuunast 1po0b? 3anuck necaTHIHOoM npoou. [IpuBectu npumeps.
CrnoxeHue U aeneHue 1ecaTUYHbIX Apo0eit. [IpuBect npumepsl.

YMHOXEHHUE U BBIYMTAaHUE ACCATUYHBIX 1poOei. [IpuBecTu mpumepsl.

Yro Takoe anredpanueckast aApoOsb. [IpuBecTy npuMepsl.

OcHOBHOE CBOMCTBO anredpanyeckoit Apodu. [Ipusectu mpumepsl.

Crnoxenue u nenenue anredpanyeckux npoodeil. [IpuBectu npumepsl.

. Beruntanue u ymHoxxenue anredpanyeckux apodeit. [IpuBectu nmpumepsl.
. UTo Takoe cTeneHb ¢ HaTypaJibHbIM MoKa3zaTesneM? CTeneHb MOJI0KHUTEIbHOT0 Yncia ¢

1r00bIM Moka3aTeneM. CTeneHb OTPULIATENBLHOIO YUCIIA ¢ YeTHBIM NoKa3aTenaeM. CTeneHpb
OTPULIATEIBHOIO YUCIIa C HEYETHBIM IToKa3areneM. [IpuBectu npumepsl.

CBoiicTBa CTEMEHU C 11eJIbIM MToKa3ateneM. [IpuBectu mpumMepsl.

Yro takoe ypaBHeHne? Kopuu ypaBHeHus? Yto 3HauuT pemnTh ypaBHeHnue? [Ipusectn
IpPUMEPBHI.

Anroputwm pelenus ypasHeHul. IIpusectu npumepsl.

Anroputm peuieHus JpodHoro ypaBHeHus. [IpuBect npumepsl.

KBanpatHblil kopeHb. ApudMeTnueckuil KBapaTHbIN KopeHb. [IpuBectu npumMepsl.
CBoiicTBa apuMeTHUYECKOro KBaAPaTHOTO KOpHs. [IpuBecTy mpumepsl.
YpaBHeHHe X* = a U ero KopHH. [IpUBECTH IPUMEEL.

CaoiicTBa KBajpaTHbIX KOpHel. [IpuBectu nmpumep.

Kybuueckuii kopens. [IpuBectu mpumMepsl.

JaiiTe onpeneneHyue YUCI0BOH PyHKINH.

Uro Takoe apryMeHT QyHKIHH?

Yro Ha3pIBaeTCs 00JaCThIO onpeenaeHus pyHKuu?

UYro Takoe 001acTh 3HaUCHHUS (QYHKIIHH?

Uro Ha3biBaeTcs rpadukomM GyHKIMU?

Kakue npeobpazoBanus rpaduko pyHkuuii Bel 3Haere? [lepeuncaure.

Maiite onpenenenue 4€THONU QyHKIUU.

Kakas QyHKIvs Ha3pIBaeTCs HEYETHON ?

HazoBute ocobeHHOCTh Tpaduka 4€THON PyHKINH.

KaxoBa ocobeHHOCTh Tpaduka Heu€THOU QyHKITUN?

Kaxkas QyHkius Ha3pIBaeTCs MepUOINIECKON?

Kaxkas ¢pyHkuus Ha3bpIBaeTCsl Bo3pacrarouieil Ha MHOXKecTBe P?

Kakas pynkuus HazpiBaeTcs yobIBaroleil Ha MHO)KecTBe P?

Kakas Touka Ha3pIBaeTcsi TOUYKOH MUHUMYMa (YHKIIUHU?
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35.
36.
37.
38.
39.
40.

41

42.
43.
44.
45.

18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

Kakas Touka Ha3pIBaeTCsi TOUKOM MakcuMyMa (QyHKITHH?

Kax na3pIiBaroTcst TOUk max u min?

ChopmynupyiiTe onpezaeneHue jorapudma, OCHOBHbIC CBOKCTBA JIOrapu (PMOB.
Uro Takoe paguaHHas Mepa yria?

CdhopmynupyiiTe OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

Pemenue npocredmmx TPUrOHOMETPUY €CKUI YPaBHEHU.

. Jlaiite onpenenenne npou3BogHON QyHKINMH, cPOPMYIHPYITE OCHOBHBIE MTpaBuiIa Jud -

(bepeHInpoBaHHUsL.

YpaBHEHUE KacaTeIbHOH K rpaduKy BYHKIIHH.
CcoopmynupoBatk CBONHCTBA Mapajuienenunesa

Jate onpenenenue rerpadapa. Hazpars ero sjeMeHThI

JlaTe onpenenenue napamuienenunena. Hazpats ero ajieMeHTh

4.4. OueHoYHbIC CPEACTBA JAJIS NPOBEACHUSA NMPOMEKYTOYHONH aTTeCTalun
4.4.1. Bonpochl ¥ 3a1aHus s IK3aMeHa

Lenble v panMOHaIBHBIE YHCTIA.

JleficTBUTEIbHBIC YK CIIA.

[TpubnmxeHHbIe BBIYUCICHUS.

[IpubnuxkeHHO€E 3HaUEHNE BENUYUHBI U MOIPELIHOCTH MPUOJINKEHUH.

KomMmmnekcHble yncna.

ApudmeTryeckue ornepanuy HaJl KOMIJIEKCHbBIMU YUCIIaMHU.

OO6nacTh onpenesiecHUss 1 MHOXKECTBO 3HAYEHUH; rpaduK (YHKIUH, TOCTPOSCHUE I'padu-
KOB (DYHKIIMH, 3aIaHHBIX Pa3JIMYHBIMHU CIIOCOOAMHU.

MOHOTOHHOCTb, YETHOCTD, HEYETHOCTbD.

Ob6nacTb onpeneneHus U 001acTh 3Ha4YeHUH 00paTHON QYHKIUH.

I'paduk oOpaTHOI DyHKIMH.

Kopenb n-oii crenenu.

KopHu HaTypanbHOU CTENIEHU U3 YHCIIa U UX CBOMCTBA.

[IpeobpazoBanue UppanoOHaIbHBIX BBIPAXEHHI.

Crenenu ¢ pallMOHAJIBHBIMM I10KA3aTEISIMU, UX CBONCTBA.

[IpeobpazoBaHue CTENEHHBIX BhIPaXKEeHUI, HCIIOJIb3YsI CBOICTBA CTEIEHEH.

Crenenu ¢ 1eliCTBUTEIbHBIMY 1OKA3aTEIAMHU, UX CBOICTBA..

Jlorapugm.

OcHOBHOE JIorapupMUUECKOE TOKIECTBO.

JlecsiTuuHbIE ¥ HATypajIbHBIE JOrapu(MBI.

[IpaBuna nericTBHii ¢ Jorapumamu.

Ilepexon Kk HOBOMY OCHOBAHMIO.

ITpeoGpa3oBanue JorapumMuyeCKuX BbIpasKeHUI.

Omnpenenenne noxka3aTelbHON pyHKIINH, €€ CBONCTBA U I'pa(UK.

Onpenenenus norapupmMudeckoit pyHKIUY, ee CBOICTBa U rpaduk.

Pemenue npocreiiimx mokasareabHbIX U JorapuMuIecKux ypaBHEHUH U HEPaBEHCTB.

OCHOBHBIE ITOHATUS KOMOMHATOPHKH.

3asayu Ha TIO/ICUET YUCiIa Pa3MEIleHUH, IEPEeCTaHOBOK, COUCTaHUH.

Pemrenue 3a7au Ha epedop BapHaHTOB.

®opmyna 6uHoma HeroToHa.

Panuannas mepa yria.

BpamarensHoe nBukeHue.

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKAECTBA.

@opMyIIbI TPUBEACHUS.
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35)
36)
37)
38)
39)

40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)

54)
55)
56)
57)

58)
59)

60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)

DopMyJIbl CIHOKEHHUS.

CuHycC, KOCHHYC U TAHT'€HC CYMMBbI M Pa3HOCTH JBYX YIJIOB.

CHHYC ¥ KOCMHYC JBOMHOIO yrija.

@opMyJIbI IOJOBUHHOTO yTJa.

[IpeobpazoBanue CyMMBbl TPUTOHOMETPUUYECKUX (YHKIUI B MPOU3BEACHHUE U MPOU3BEC-
HUS B CyMMY.

ApKCHHYC, apKKOCUHYC, apKTaHI€HC YK CIIA.

[Ipocreiilme TPUTOHOMETPUYECKHUE YPABHEHUS.

[Ipocreline TPUrOHOMETPUYECKUE HEPABEHCTBA.

Tpuronomerpuueckue GpyHKINU, ©X CBOMCTBA U TpadUKH.

OOpaTHbIe TPUTOHOMETPUUECKUE (PYHKLIUU, X CBOMCTBA U TpadUKH.

[Ipoussoanas.

[TonsiTue o nmpousBogHON QyHKINH, €€ TeOMETpUYECKU U (PU3HUECKUI CMBICI.

[IponsBoaHbIE CyMMBI, pa3HOCTH, IPOU3BENECHMS, YACTHOTO.

[Ipon3BoHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.

YpaBHEHHE KacaTeIbHOM.

BoszpacTtanue u yosiBanue GyHKIMH. DKCTPEeMyMbl QYHKIUH.

Bropas npousBojHas, ee reoMeTpudecKuii U Gpu3nuecKkuit CMbICI.

[Ipumenenne mpou3BOAHON K MCCIEAOBAHUIO (DYHKITHI U MOCTPOCHUIO TPa(HUKOB.

[Ipumeps! HCIIOIB30BaHMS TPOU3BOAHON IS HAXOXKACHUS HAUIIy4IIEero peleHus B Ipu-
KJIJHBIX 3a/a4ax.

[TepBooOpa3zHasi, paBHIIO HAXOXK/ICHUSI, OCHOBHOE CBOHCTBO IIEPBOOOPA3HOM.

HeonpeneneHuslil U onpeieIeHHbIA U HHTErpal.

®opmyna HetoTona—JleiiOHuna. Beruucnenne HHTErpaios.

[IpumeHenue onpeneneHHOro HHTerpaia A HaX0XKACHHs TUIOIAAN KPUBOIMHEUHON
Tparnenuu.

PaBHOCHMIIBHOCTD ypaBHEHUM.

OCHOBHBIE IPUEMBI PELICHNS YpaBHEHUH (pa3ioKeHNe Ha MHOXHUTENHN, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOACTAHOBKA, I'pauueCKuil METOx).

CucremMsl ypaBHeHH. PABHOCHIIBHOCTD CHCTEM ypaBHEHMII.

PaBHOCHIBHOCTD HEpaBeHCTB. O0IACTh JOMYCTUMBIX 3HAUEHUN HEepaBEHCTB.

OCHOBHBIE NTPUEMBI PELLIEHUSI HEPABEHCTB.

Bepmunnsl, peOpa, rpaHd MHOIOTpaHHMKA.

[Ipusma. [Ipsimas u HakiIoHHas npusMa. [IpaBunbpHas npusma.

[Mapannenenunen. Kyo.

ITupamupa. [paBunsHas nupamuaa. Y cedeHHas nupamuga. Terpasap.

unuHp 1 KOHYC. Y CEUEHHBIN KOHYC.

OcHoBaHue, BbICOTa, OOKOBast IOBEPXHOCTh, 00pa3yrollas, pa3BepTKa.

OceBble CEUECHUS U CEUECHMS, I1aPAIIICIIBHBIE OCHOBAHMIO.

Hap u cdepa, ux ceueHus.
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JIncr mepmoauyeckHx NMpoBepoK padodeil MporpaMMbIM
HH(popManus 0 BHECEHHbIX H3MEHECHHUAX
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JlomKHOCTHOE JIHIIO, B KOPPEKTHUPOBKE
MPOBOJUBILIEE Jlara yKa3aHHEM Nudopmarus o
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