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1. MACHOPT PABOYEN ITPOT'PAMMBbI JUCHUITIUHBI
II1.01 «MaTremaTuka»

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

PaGouas mporpamma nucuuruinabl «MaTemMaTukay sSBISETCS YaCThI0O OCHOBHOU mpodec-
CHOHAIBLHOM 00pa30BaTEeIbHON MPOrPaMMBbI MIOJTOTOBKH CIICIIMAIIMCTOB CPEIHETO 3BEHA I10 CIIe-
nuansHOoCTAM 19.02.07 TexHoa0oruss MOJIOKa M MOJIOYHBIX IPoAyKToB, 19.02.08 TexHomorus mg-
ca ¥ MSICHBEIX MPoAYKTOB, 35.02.15 Kunomnorus, 36.02.01 Berepunapus.

1.2. Mecto mucuunimHbl B crpykrype OIIOII

Hucuummuaa [1/1.01 «Matemarukay sBIseTCs y4eOHOW IUCIUIUIMHON 00s3aTenbHOM
npeaMeTHou obnactu «Matematuka u nuapopmarukay OI'OC cpexanero obmero oopa3oBaHus u
0a30Bol AUCHUIITHHON 001meobpa3oBatenbHoi moaroroBku CIIO u peanmusyercs B [ u Bo 11 ce-
MecCTpax MpH CPOKE MOJTyUEHUs CPpeAHETo npodeccuoHaabHoro oopa3zoBanus 3 roga u 10 mecs-
LIEB.

1.3 eau ¥ 3aga4yM JMCHUIUVIMHBI, IJIAHUPYEMbIe Pe3yJbTAaThl OCBOEHUS] y4eOHOi
AUCHUTIIUHBI:

Conepsxanne TUCHUIUIMHBI «MaTeMaTrKay HalmpaBJIeHO HA TOCTUKEHUE CIEAYIOIINX He-
aeu:

— pa3BUTHE TMPEACTABICHUN O COIHUAIBHBIX, KYIbTYPHBIX M HCTOPUYECKUX (haKTOpax
CTAHOBJICHUSI MAaTEMaTHKH;

— (opMHUpOBAHUE JOTUYECKOTO, AITOPUTMHUIECKOTO M MATEMaTHIECKOTO MBIILJICHNUS,

— (opmupoBaHuE YMEHUN MPUMEHATH MOJyYEHHBbIE 3HAHUS MPHU PEIICHUU Pa3TUYHBIX
3az1ay;

— (opMHUpOBaHKE TPEJCTABICHUN O MaTEMATHKE KaK YacTH OOIIEUeI0OBEUECKON KYIbTY-
Pbl, YHUBEPCAIBHOM SI3bIKE HAYKH, O3BOJIAIOIIEM ONMCHIBATh U U3y4YaTh PEAJIbHbIE MPOLIECCHI U
SIBJICHHUSL.

VYyeOnas qucnumminHa «MaremMaTHKa» OPHEHTHUPOBAHA HA OCTIIKEHUE CIICAYIONIUX 3a-
aay:

— chopMHpOBaTH IIEIIOCTHOE MPEICTABICHIE O MAaTEMAaTUKE, €€ POJIU B COBPEMEHHOMN CH-
CTE€ME 3HAaHUU U MUPOBOU KYJIBTYpE;

— U3Y4YUTh OCHOBHBIE MAaTEMATHUUYECKHUE MOHATHS, UCIOJIb3yEeMbIE JIJISl ONUCAHUS Pa3any-
HBIX [IPOLIECCOB U SIBICHUII;

— copMUpPOBaTH HABBIKM TPUMEHEHUS MATEMAaTHIECKIX METOJMIOB IS PEIICHUS MTPAKTU-
YECKHX 3a/1a4.

IInanupyemMblie TMYHOCTHBIE Pe3yJbTAThI 0CBOCHHS Y4eOHOH AUCHUIIMHBI:

— c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O MaTEeMAaTUKE KaK YHUBEPCaIbHOM SI3bIKE HAaYKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUN U POLECCOB, UACSIX U METOJaX MaTEMaTHKHU;

— MOHMMaHWE 3HAYMMOCTH MaTeMAaTUKH I HAYYHO-TEXHUYECKOTO Tporpecca, chopMu-
POBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K 4acTU OOIIeueIoBeUeCKOi KyIbTyphl Yepe3 3Ha-
KOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMaTUKH, YBOJTIOLIMEN MaTEeMaTUYECKUX UACH;

— pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUs, aJTOpHUT-
MUYECKOW KYIbTYpbl, KpUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAMMOM ISl Oymaymied mpo-
(beccroHaNBHOM NEATeIbHOCTH, IS MTPOIODKEHHS 00pa30BaHUs K CaMOOOpa30BaHUS;

— OBIIQJICHHEC MATEMAaTUYECKUMHU 3HAHUSIMH W YMEHHUSIMH, HEOOXOJMMBIMH B TIO-
BCEIHEBHOW JKU3HU, JJII OCBOCHUS CMEKHBIX €CTCCTBEHHO-HAYYHBIX NUCHUIUIMH U TUCIUTUINH
po)eCCHOHAIBHOTO ITUKJIA, IS TIOJIy4eHHsT 00pa3oBaHUsl B 00JACTAX, HE TPEOYIOMUX YTiyo-
JICHHOM MaTeMaTH4eCKOIl IMOJrOTOBKH;



— TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCIIE caMO00pa30BaHuUIO, Ha MPO-
TSOKEHUU BCEH KHM3HH; CO3HATENIbHOE OTHOIIEHUE K HENIPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBUIO
YCIIEIIHOM NMPOo(}hecCHOHAIBHOM U 00IECTBEHHOM esITeIbHOCTH;

— TOTOBHOCTb M CHOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPUYECKOW M OTBETCTBEHHOM Jesi-
TENbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboOTe, COTPYTHHUYECTBY CO CBEPCTHHKaMH B 00Opa-
30BaTeNbHON, OOLIECTBEHHO IOJIE3HOM, YueOHO-MCCIeN0BaTeIbCKON, MPOSKTHONW U IPYTUX BU-
JlaxX NEeSTCIIbHOCTH;

— OTHOILIEHHE K MPO(ECCHOHATBFHON AEATENIbHOCTH KaK BO3MOXKHOCTH YYacTHsI B pelle-
HUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHAMOHATIBHBIX TIPOOIEM.

[InanupyemMble MeTanpeIMeTHbIE pPe3yJIbTAThl 0CBOCHUS] Y4eOHOM TUCIUIIUHBI:

— YMEHHE CaMOCTOSITEIbHO OMPENEIATh LEIU JEeATeIbHOCTH U COCTaBIATh IUIaHbI €S-
TEJIBbHOCTH; CAMOCTOSATENIbHO OCYLIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JCSTEIBHOCTD;
HCITOJIH30BaTh BCE BO3MOXKHBIC PECYPCHI JJIsI JOCTHXKCHUS TTOCTABJICHHBIX IIEJIEH W pealn3ainuu
IUTAHOB JCSITEILHOCTH; BEIOMPATH YCIIEIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

— YMEHHE MPOJYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM nes-
TETLHOCTH, YIYUTBHIBATh MO3UIUUA JIPYTUX YYACTHUKOB JNEATEIBHOCTH, 3((HEKTUBHO pa3periarh
KOH(JIUKTBI;

— BJIQJICHUE HaBBIKAMH MMO3HABATEIIHHOM, Y4eOHO-UCCIEA0BATEIICKON U MPOSKTHON Jies-
TETLHOCTH, HABBIKAMH Pa3pelieHus MpobiieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHNUS,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HWH(OPMAIMOHHO-TIO3HABATEIHHOU
NESATENIbHOCTH, BKIIOYash YMEHHE OpPHUEHTHUPOBATHCS B PA3MUYHBIX HCTOYHUKAX HH(OpMAIHH,
KPUTUYECKH OIEHUBATh M MHTEPIPETUPOBATh MHPOPMAIIHMIO, TIOTYy4YaeMyl0 U3 Pa3JTHYHBIX HC-
TOYHHUKOB;

— BIIQJICHUE SI3bIKOBBIMHU CPEICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pPCHUS, CIIOJIb30BaTh a/ICKBATHHIE SI3BIKOBBIC CPE/ICTBA;

— BIIQJICHUE HABBIKAMH MMO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICH-
CTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATENLHBIX 3a7a4 U CPEJICTB IS UX JOCTHKCHUS,

— IIeJIEYyCTPEMIICHHOCTh B MOUCKAX U MPHUHITHH PEIICHU, COOOPA3UTEILHOCTh U UHTYHU-
U, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIOCOOHOCTh BOCIIPUHUMATH KPAcoTy U
TapMOHHIO MHUpa.

I[lnannpyemMble npeaAMeTHbIE Pe3yJbTATHI OCBOCHUS Y4eOHOM TN CUMILINHBI:

3HATh/ MOHNUMATh:

— 3HAUYCHUC MaTeMaTHHGCKOﬁ HayKI/I JUIA peH_IeHI/ISI 3aJa4, BO3HHUKAKIIHUX B T€OpI/II/I nu
HpaKTI/IKe; I_HI/IpOTy " B TO XKC BpeMSI OFpaHI/I‘-IeHHOCTB HpI/IMeHeHI/IH MATEMATUYCCKUX MCTOIOB K
aHaJIM3y M MCCIICIOBAHUIO TIPOIIECCOB U SIBJICHUN B MPUPOJIC U 0OIIECTBE;

— 3Ha4YCHHE MPAKTUKHU U BOMPOCOB, BO3HUKAIIIUX B CAMON MaTeMmaTuke Iisi GopMUpo-
BaHUA U paBBI/ITI/IH MaTeMaTquCKOﬁ HayKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA 4YHCJia, CO3JaHUA Ma-
TEMaTUYECKOT0 aHaJIn3a, BOSHUKHOBEHHS M Pa3BUTHS T€OMETPUH,

— YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTMKHA MAaTEMaTHYECKUX PACCYKICHMM, UX IPH-
MCHUMOCTH BO BCEX O6HaCT$IX ‘ICHOBG‘-IGCKOﬁ JACATCIIbHOCTH,

— BEPOSTHOCTHBIA XapaKkTeP Pa3IMUHbIX MPOIIECCOB OKPYKAIOIIETO MUPA;

YMeTh:

— BBITIOJHATH apu(PMETHUECKUE IEHCTBHS HAJl YUCIIaMH, COYETasl YCTHBIC U MUChbMEHHBIC
MPUEMBI; HAXOJUTh NPHUOIMIKEHHBIC 3HAYCHHS BEJIWYMH W TOTPEIIHOCTH BBIUMCICHUHN (abco-
JIFOTHasI U OTHOCI/ITe.HBHaH); CpaBHI/IBaTb YHUCJIOBBIC Bblpa)KeHI/IH;



— HAXOJAWUTh 3HAYCHUS KOPHs, CTENEHH, Jorapupma, TPUTOHOMETPUUECKUX BhIPAXKEHUIH
Ha OCHOBE ONPEAEICHUs, UCIOJIb3Ys IPU HEOOXOAUMOCTH MHCTPYMEHTANIbHbIE CPEJCTBA; MOJb-
30BaThCsI MPUOIMKEHHOM OIIEHKON MPH MPaKTHUECKUX pacyerax;

— BBINIOJHATH NPE0OpPa30BaHMsI BBIPAKEHUH, MPUMEHSs (HOPMYIIbI, CBA3aHHBIE CO CBOM-
CTBaMH CTETIEHEH, JIOTapu(PMOB, TPUTOHOMETPHIECKUX (DYHKITHII;

— BBIYHMCIATH 3HaUCHHE (DYHKIMM IO 3aJaHHOMY 3HAYEHUIO apryMeHTa MpH pa3iIMyHbIX
crioco0ax 3aaHus (QyHKIUH;

— OIIpEJeNsTh OCHOBHBIC CBOMCTBA YHCIOBBIX (DYHKIMH, MILTIOCTPUPOBATh UX Ha rpadu-
Kax;

— CTPOUTH IpadUKu U3YUYEHHBIX (PYHKIMHA, HIUTIOCTPUPOBATH 1O rpaduKy CBOMCTBA 3Je-
MEHTapHBIX (QYHKIIHH;

— MCHOJIb30BaTh MOHATHE (PYHKINH JUTS OTTMCAHUS U aHAIN3a 3aBUCHMOCTEH BEJIMYMH;

— HAXOJIUTh MPOU3BOJHBIC IEMEHTAPHBIX (YHKIHMI; HCIIOIb30BAaTh MPOU3BOAHYIO IS
U3y4EHHsI CBOMCTB (DYHKIIMI U TIOCTPOCHUS TpaduKOB;

— MPUMEHATH NMPOU3BOJHYIO Ul TIPOBEACHHS NPUOIIKEHHBIX BBIYUCICHUI, pelaTh 3a-
Jla4Y¥ MPUKJIaJHOTO XapaKTepa Ha HaXO/IeHHe HanOOJIbIIEro 1 HAaMMEHBIIETO 3HAYCHNUS;

— BBIYUCIIATH B MPOCTEUIINX CIIydasX IJIOLIATUd M 00BbEMBI C MCIOJIB30BAHUEM OIperie-
JICHHOTO MHTeTpaJa,

— pemiath paluoOHalbHBIE, MOKa3aTelbHble, JIorapupMUUYECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHHUS, CBOJSILINECS K JIMHEHHBIM U KBAJAPAaTHBIM, a TAaK)KE aHAJIOTUYHbIE HEPABEHCTBA U CH-
CTEMBI;

— UCIOJIb30BaTh TpaMueCKHil METO/1 PellieHUs] ypaBHEHUN 1 HEPABEHCTB;

— H“300paXkaTh Ha KOOPAWHATHOM IUIOCKOCTH DPELICHUS YpaBHEHUH, HEPABEHCTB U CHU-
CTEM C JBYMsI HEU3BECTHBIMU;

— COCTaBJISATh M PEIIaTh YPABHEHHS W HEPABEHCTBA, CBSI3bIBAIOIINE HEU3BECTHBIC BEJIH-
YUHBI B TEKCTOBBIX (B TOM YHKCIIE MIPUKJIAIHBIX ) 3aa9aX;

— pemiath mpocTeiie KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepebopa, a TakKe C UCIOJIb-
30BaHHUEM U3BECTHBIX (HOPMYIL;

— BBIYMCIATH B IPOCTEHUIINX CIIy4asiX BEPOSITHOCTU COOBITHII HAa OCHOBE IMOJCYETa YHCia
HCXOJIOB;

— pemarh MUIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKHE 3aaul Ha HaXOXKe-
HUE TEeOMETPUIECKUX BETUYHH (IJIMH, YTIIOB, ILIOMAACH, 00hEMOB);

HCI0JIL30BATH NPUOOpPeTeHHbIe 3HAHUS U YMEHHUSI B TPAKTHYECKOH /1esiTeIbHOCTH
U MOBCETHEBHOM KU3HM JIJISA:

— IPaKTHUYECKHUX PACUYETOB IO (GopMmyiaMm, BKIHOYas (OpPMYJIbl, COJEpKallie CTENEHH,
paaukanbl, JorapudMbl U TPUTOHOMETpHUUECKHE (DPYHKIMH, HMCIONb3ySd MpU HEOOXOAUMOCTH
CIIpaBOYHbIC MAaTEPHANIbl U TPOCTEUILINE BHIYUCIUTEIbHBIE YCTPOUCTBA;

— OMHCAHUS C TIOMOIIBI0 (DYHKIMHA pa3IMYHBIX 3aBUCHMOCTEH, NPEACTABICHUS HX Tpa-
buueckn, UHTEPIpPETAIIUN TPaQUKOB;

— TIOCTPOCHUSA U UCCIICAOBAHUSA HpOCTCﬁH.IHX MaTEMATHYCCKUX MOI[CJ'ICI‘;I;

— aHaJIn3a pCaJIbHBIX YHUCJIOBLIX HAHHBIX, MPCACTABJICHHLIX B BUAC AUATPAMM, Fpa(l)I/IKOB;

— aHanM3a nHpOpPMAIMK CTATHCTUYECKOTO XapaKTepa;

— WcchenoBaHus (MOJEIUPOBAaHUS) HECIOKHBIX MPAaKTUYSCKUX CHTYyallMid Ha OCHOBE
M3y4eHHBIX (POpMYI U CBOKCTB puryp;

— BBIYHUCIICHUSI 0O0BEMOB | TUIOIIa/Iel TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH pellie-
HUH MTPAKTHYECKUX 3a7ad.



1.4. Koin4ecTBO 4acoB Ha OCBOeHHE YUeOHOM IMCIMIIJIMHBI.

MaxkcumanbHOi yueOHOU Harpy3ku oOyuatorerocs (Bcero) 361 yacos, B TOM uuce:
- 00s13aTeNbHON ayIUTOPHOM y4eOHOU Harpy3Kku oOydaromierocs - 234 gaca,

- CaMOCTOATENBHOM paboThl oOyuatomierocs — 127 yacos.

2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1 O0béM TMCHUIUIMHBI U BUbI Y4eOHOH padoThl

0O0nEéM yacoB

Bun yueoHoii pa6oTsl CEMECTp UTOTO
1 2

MakcumajbHas yueOHasi Harpy3ka (Bcero) 155 206 361
O0s3aTebHAsl AyANTOPHAsI YueOHAsi HATPy3Ka (Bcero) 102 132 234
B TOM YHCJIE:
JIEKIMH, YPOKH 51 66 117
nabopaTOpHBIC 3aHATHUS
MIPAKTUICCKUC 3aHITHS 51 66 117
CamocrosiTesibHasi padoTa o0y4yaromerocs 53 74 127
(Bcero)
B TOM YHCIIE:
BBIITOJTHEHHE JOMAITHUX 3aJaHUH 28 39 67
paboTa ¢ KOHCHEKTaMH, y4eOHOW JHTEpaTypoi 25 35 60
KoncyabTanun 6 6 12
DopMa NPOMEKYTOYHOM ATTECTALUM 110 TUCUUILIIMHE Ok3ameH | Dk3aMeH




2.2. TemaTnyeckuii mJjiad u cogaepxanve aucuuminnbl b/1.04. Maremaruka

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue y4yeOHOro MaTepuasa, J1a00paTopHble H MPAKTHYECKUE 3AHATHS,
caMocCTosiTeJIbHAsE padoTa 00y4arIMXcs

O0BpeM
4acoB

YpoBeHb 0CBOCHHS

0a30BblIil | yray0JieHHbIH

1 cemecTp

Pa3nen 1. PazBuTHne NOHATHSA O YHCJIE

Tema 1.1.
PazButue
MOHSITHS O YHCIIE

Conep:xkanue yueOHoro marepuaJja: Beenenue, Llensie uncina. Maremarvka B Hayke, TeX-
HUKE U MPAKTUYECKON JAesaTenbHOCTH. Llenu v 3a1aun u3ydeHus MaTeMaTUKU B YUPEXKICHU-
X HAYaJbHOTO M cpeaHero npodeccruoHaabHOro oOpasoBanus. Panmonansasle uncna. [leii-
CTBUTENbHBIC Yncia. [IpubnmkenHbie BeraucieHus. [IpubnmkeHHoe 3HaYCHHE BEIMYUHBI U
MOTpENTHOCTH npuOIkeHui. Mppanmonanbaeie yucna. JlelicTBurenbHbie yncia. Kom-
meKcHble yucna. CBOMCTBa omnepanuu HaJl KOMIUIEKCHBIMU 4duciaMH. [[eHCTBHS ¢ KOM-
IJIEKCHBIMU 4nciaaMu. ['eomerpuyeckas MHTEprpeTanuss KOMIUIEKCHOTO 4Yucia. TpHroHo-
MeTpuyeckasi (hopma KOMILUIEKCHOTO YHUCIIa.

IIpakTuyeckue 3ansiTus: Pabora ¢ 1UenbIMU U palMOHAJIBHBIMU YHCIAMH, MPOCTHIC
anreOpandeckue naeiictBus; HaxokaeHne CyMMBl, pa3sHOCTH, MPOM3BEICHUS M YACTHOTO
KOMIUIEKCHBIX YHCEIl.

CaMmocrosiTesqibHasA padoTa odyyawmuxcsi: Pabora ¢ koHcnekTamu, y4eOHOW JuTepary-
poii (mo maparpacdam, TiaBam, yueOHBIX MOCOOMIA, YKa3aHHBIM MPENOIaBATEIIEM).

JomamHee 3axanue: [IoaroroBka K MpakTUYECKUM 3aHITHUSM, PELICHUE 3a]1a4.

- 1,2

Pa3nen 2. @yHkuun, ux cBoiicTea u rpaguku

Tema 2.1.
OyHKIUH,
HX CBOMCTBa
U TpaduKu

Conep:xanue y4yeOHoro marepuaja: Oynkiun. OOnacTe OnpeAeseHUss M MHOXKECTBO
3HaueHuii; rpaduk ¢ynkumu, CBoHcTBa (PYHKIMHM: MOHOTOHHOCTb, Y€THOCTb, HEUYETHOCTb.
[TpomexxyTkn BO3pacTaHHs U yObIBaHHS, HAUOOJbIIIEE U HAMMEHbIIIEE 3HAUYCHUSI.

Oo6parnbie ¢ynkuun. Ob6macTh ompeneneHuss U 00JacTh 3HAYCHUI OOpaTHOM (YHKUUH.
I"'padux obpaTHON HyHKIUH.

IIpakTnyeckune 3aHATUs: UTeHHE CBOMCTB (YyHKUUU 1O TpaduKy U MOCTPOCHUE IpahuKOB
(GYHKIMI 110 UX CBOMCTBAM.

CaMmocrosiTesqibHasA padoTa odyyawmuxcsi: Pabora ¢ KoHcnekTamu, y4eOHOW JuTepary-
poii (mo maparpacdam, riaaBam, yUeOHBIX MOCOOMIA, YKa3aHHBIM MPENOaBATEIIEM).

I[OMaIHHee 3aJaHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.




Pasznea 3. Kopuu, crenenu u jjorapugmbi

Tema 3.1.
0O06001enne
MOHSATHUSL CTEIEHHU

Coaepxanue yyeOHoro marepuasia: CTeneHb ¢ HaTypalbHbIM, LiENbIM Noka3areneM. Cre-
IIEHb C pallMOHAJbHBIM IOKa3areneM. KopHu HaTypaibHOW creneHu u3 uucia. CBoiicTBa
KOpHsl HaTypajpHOW creneHu. CTeneHb ¢ IeHCTBUTENbHBIM NoKa3areneM. CBOMCTBa creme-
HU C JICHCTBUTEIBHBIM MOKa3areneM. [IpeoOpazoBaHue paroHaIbHBIX U HUPPALMOHATBHBIX
BeIpakeHUH. Perienne nppanuoHansHbIX ypaBHeHHN. [IpeoOpazoBaHue CTEreHHBIX U MOKa-
3aTEJIbHBIX BBIPAKCHUI.

IIpakTnyeckune 3anaTus: [IpeoOpazoBanue BBIPAKEHUH, COJACPIKAIIMX CTENIEHH U KOPHHU.
[IpeoOpa3zoBanue anredpanueckux BoipaxkeHH. [IpeoOpa3oBanue parMOHATBHBIX U UPPALH-
OHAJILHBIX BbIpAXEHUH. PellleHne MppanuoHAIbHBIX YPABHEHUM.

CaMmocrosiTesqibHasA padoTa odyyawmuxcsi: Pabora ¢ koHcnekTamu, y4eOHOW JuTepary-
poii (mo maparpacdam, riaaBam, yueOHBIX MMOCOOMIA, YKa3aHHBIM MPENOIaBATEIIEM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2

Tema 3.2.
Jlorapumsl u ux
CBONCTBa

Conep:xxanue yueoHoro marepuana: Omnpezaenenue sorapudpma. OcHOBHOE Jorapudmmuye-
ckoe ToxkaecTBO. Jlecsaruunsnii orapudm. OcHOBHBIE cBoMCTBa jorapudmoB. HarypanbHbrii
norapudpm. Dopmyna mepexona OT OIHOTO OCHOBaHHUS JorapupmMa K JIPyromy.
ITpeoOpazoBanue Jorapu(MUIECKUX BBIPAKCHHM.

IIpakTuuyeckue 3anstusi: [IpeoOpaszoBanus sorapudMudeckux BeIpakeHUH. JlecaTHIHbBIE U
HaTypajbHble Jjorapudmel. [lepexo K HOBOMY OCHOBAHHIO.

CamocrosiTesqibHasi padoTa odyuyaromuxcsa: Pabora ¢ KoHcrekTamu, y4eOHOW JUTEpary-
poii (o maparpadam, TiaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM IIPETIOIaBaTEIIEM ).

JomamHee 3axanue: [IoaroroBka K MpakKTUYECKUM 3aHITHUSM, PEIICHUE 3a]1a4.

1,2

Tema 3.3
IToxazarenpHas u
norapudMuyIecKas

byHKIIN

Conep:xanue yyeOHoro marepuaJja: [lokazarenbHas ¢pyHkius u ee cBoiicta. Jlorapupmuue-
ckasi QYHKIMS ¥ ee CBOWCTBA. PellieHHe MOKa3aTebHBIX ypaBHEHHE W HepaBeHCTB. [Ipocreiiiie
Jorapu(MHUUCCKUE YPaBHEHHS M HEPABEHCTBA.

IIpakTyeckue 3ansiTus: Pemenne norapu)MUUecKux ypaBHEHHH W HepaBeHCTB. Pere-
HUE IIOKA3aTeIbHbIX YPABHCHUN U HEPABEHCTB.

CaMmocrosiTesqibHasA padoTa odyyawmuxcsi: Pabora ¢ KoHcnekTamu, y4eOHOW JuTepary-
poii (mo maparpadam, TiaBaM, y4eOHBIX OCOOHH, YKa3aHHBIM IIPEIOIaBaTeIeM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCHICHUC 3a1a4.

1,2




Pasznea 4. 'eomerpusn

Tema 4.1
CrepeomeTpust

Conep:kanue yueOHOro MmarepuaJa: Jlornueckoe CTpoeHHe cTepeoMeTpun. AKCHoMsl. [1a-
pajuienbHOCTD NpsMbIX. [Ipsamas u mmockocTs. B3anmHoe pacnosioxkeHue npsiMbIX U IJ10C-
KOCTEH B IPOCTpaHCTBE. [IepreHIuKysap U HaKJIOHHAsA. YTOJI MEXKY IPAMOU U IIJIOCKO-
cThl0. /IByrpanHsii yroiu. IlepnenaukynspHOCTh m1ockocTei. Terpasap u napajenenu-
nes.

IIpakTyeckue 3auATHA: PenieHre 3aa4d Mo CTepeoMeTpun

CamocrosiTesibHasi padoTa 00y4aromMXcs:
PaboTta ¢ koHCcmekTamu, ydyeOHOW JmTepaTypoi (o maparpadam, TiaaBaM, ydeOHBIX IO-
coOui, yKa3aHHBIM MPETOAaBaTEIIEM).

IlOMaIHHee 3aJaHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2

Tema 4.2
BexkTtopsl B mipo-
CTpaHCTBE

Conep:xkanue yueoOHoro marepuaJa: [lonsarre Bektopa B mpocTpancTBe. CI0KEHUE U BbI-
YUTaHHE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha uncio. Kommianapabie BeKTOpa

HpaRanecmle 3aHsATHsA: Penienue 3aa4 Ha CJIOKCHHUC, BBIYUTAHUC BCKTOPOB., YMHOKC-
HHUC BCKTOpPA HA YUCJIO.

CamocrosiTesqibHasi paboTa 00y4arOIIUXCH:
PaboTta ¢ xoHcnekTamu, y4eOHOH nuTeparypoil (mo maparpacdam, riaBam, yd4eOHBIX I10-
coOui, yKa3aHHBIM MPEIOAaBaTEIIEM).

1,2

JomamHee 3axanue: [1oaroroBka K MpakTUYECKUM 3aHITHSM, PEIICHUE 3a]1a4.

Tema 4.3
Meron koopauHaT
B IIPOCTPAHCTBE

Coaepxanune yueOHoro marepuaja: KoopauHaTsl TOYKH ¥ KOOPAUHATEI BEKTOpA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

IpakTryeckue 3aHATHS: BhIunciaeHue KOOPAMHAT TOYKH U KOOpIUHATHI BekTopa. Cka-
JSIPHOE TIPOU3BEICHUE BEKTOPOB.

CamocrosiTesqibHasi paboTa 00y4arOIIUXCH:
PaboTta ¢ koHcnekTamu, y4eOHOH JmTeparypoil (mo maparpacdam, riaBam, yd4eOHBIX I10-
coOui, yKa3aHHBIM MPEIOAaBaTEIIEM).

JomamiHee 3axanue: [1oaroroBka K MpakTUYECKUM 3aHITHSM, pPEIICHUE 3a]1a4.

1,2
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2 cemecTp

Tema 4.4
MHOrorpaHHUKH U
KpYTJIble Tela

Conep:xanue yuyeOHOro marepuajia: Bepmunsl, pebpa, rpaHl MHOTOTpaHHUKA. Pa3zBepTka.
MHororpanHbie yriibl. Beiykiible MHOrorpanHuky. [Ipusma. IIpsiMast u HakJIOHHas mpu3Ma.
[TpaBunbHas npusma. Ilapamnenenunesn. Ky0. Iupamuna. [IpaBunbhas nupamuaa. YceueH-
Has nupamua. Terpasap. [Humunap u koryc. YcedeHHsld konyc. OCHOBaHUE, BBHICOTA, OOKO-
Basi MOBEpX- HOCTh, OOpasyiomias, pazBeprka. OceBble CEUEHUS M CEUeHHs MapajliesibHbIe
ocHoBanuto. [llap, cepa, ux ceuenus

IIpakTnyeckue 3anaTHA: OOpMyIIBI IIIOIIAIN TOBEPXHOCTENH MHOTOTPAHHUKOB, IUJIUHAPA U
KOHYyca, Tiomaau cepbl. Popmynbl 0ObeMa MHOTOIPAaHHHUKOB.(KyOa, MpsSMOYTOJIBHOTO Ta-
pajulenenuneaa, npusMsl, nuinHapa.) @opMynsl oObeMa nupamuaa U KoHyca. Dopmyiisl
IUIOINAM TOBEPXHOCTEN HWIMHAPA U KOHyca. PopMyiisl 00beMa I1apa U M0 cepbl.

CamocrosiTesibHasi padoTa o0yuarimuxcesi: Pabora ¢ koHcrekramu, y4eOHOW JUTEpary-
poil (1o maparpadam, TiaaBaM, ydeOHBIX TOCOOMH, YKa3aHHBIM IIPETIOIaBATEIIEM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2

Pazgen S OcHOBBI TPUTOHOMETPHH

Tema 5.1.
OcHOBHEIC
bopmybl
TPUTOHOMETPUU

Coaepxanue yueOHoro marepuaJa: Paguannas mepa yrina. [loBopoT Touku BOKpyr Haya-
na koopauHat. CHHYC, KOCHHYC, TAHT€HC M KOTaHI'€HC YKcia. 3HAaYEHUs U 3HAKU 3HAUYCHUIL.
OCHOBHBIE TPUTOHOMETPHUECKHE TOXJECTBA. TpHUroHOMeTpUyYeckre (PyHKIMU YIIIOB & U
- @ @opMysbl JBOMHOIO M MOJOBUHHOIO yria. CHHYC, KOCUHYC U TaHI'€HC CYMMBI U pa3-
HOCTH IBYX yrioB. CymMma M pa3sHOCTb CHHYCOB M KOCHHYCOB. DOpMysbl NPUBEICHHUS.
ITpeoOpa3oBaHMs MPOCTEUIINX TPUTOHOMETPHUECKUX BBIPAKCHUH.

10

IIpakTH4yeckue 3aHATUA: PenieHre ynpaXHEHUI Ha OCHOBHBIE TPUTOHOMETPUYECKUE TOXK-
nectBa. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHHI C MCIIOJIB30BAHUEM OCHOBHBIX
TPUTOHOMETPUYECKUX TOXkJEeCTB. [IpeoOpazoBaHusi TPUrOHOMETPUYECKHUX BBIPAXKEHUH € HC-
nojb30BaHueM (opmyi npuseneHus. IlpeodpazoBaHne TPUTOHOMETPUUECKUX BBIPAXKEHUH C
UCMOJIb30BaHHEM (OpMYJT TPUTOHOMETPUH.

CamocrosiTesibHasi padoTa odyuyaromuxcsa: Pabora ¢ KoHcrekTamu, y4eOHOW JUTEpary-
poil (1o maparpadam, TiaBaM, y4eOHBIX TOCOOMH, YKa3aHHBIM IIPETOIaBaATEIIEM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2
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Tema 5.2. Conep:xxanue y4uyeOHOro marepuasa: ApPKCHMHYC, apKKOCHHYC, apKTaHTeHC umcia. [Ipo- - 1,2
TpuroHomerpu- | cTelMe TPUTOHOMETPHUECKHE YpaBHEHHUsA. |puroHOMeTpuueckne ypaBHeHHs. CriocoObl
YeCcKHue peuienuii. IIpocreiime TPUroHOMETPUYECKUE HEPABEHCTBA.
ypaBHCHUA 1 IpakTH4ecKue 3aHATHS: Pelllenyie TPUrOHOMETPHYECKUX YPABHEHHUI U HEPABEHCTB
HEPaBEHCTBA
CamocrosiTesibHasi padoTa ody4yawuuxcs: Pabora ¢ KoHCIeKTamMH, y4eOHOH JUTepary-
poii (o maparpadam, TiaBaM, ydeOHBIX ITOCOOMH, YKa3aHHBIM IIPETIOIaBaTEIIEM).
JomamHee 3aganue: [1oaroToBka K MpakTUYECKUM 3aHSTHSM, PELIEHHUE 3a/1ad.
Tema 5.3. Coaepxxanue yyeOHoro marepuasa: O0mactb onpeneneHrs 1 MHOXKECTBO 3HAYCHUN TpH- - 1,2
Tpuronomerpuue- | roHOMeTprueckuX (yHKUMH. YETHOCTH, HEYETHOCTH, MEPHUOAUMYHOCTH TPUTOHOMETPHUE-
cKHe (PyHKINH ckux ¢yHkiuit. CBoiicTBa QyHKIMM y = cosx u e€ rpaduk. CBoiicTBa QPyHKIMH y = Sinx
u eé¢ rpaduk. CpoiictBa pynkuun y = tgx u e€ rpaduk. IIpeobpazosanus rpaduxos. [1a-
paJIeNbHBIN IEPEHOC, PACTSHKEHUE U CKAaTHEe BIOJb OCEl KOOpIUHAT.
IIpakTnyeckue 3ansaTus: [loctpoenue rpadpukoB TpuroHoMerpudeckux GpyHkuuit. [Ipeoo-
pazoBaHus rpadUKOB.
CamocrosiTesibHasi padoTa odyuyaromuxcsa: Pabora ¢ KoHcrekTamu, y4eOHOW IUTEpary-
poil (1o maparpadam, TiaBaM, y4eOHBIX MTOCOOMH, YKa3aHHBIM ITPETIOIaBaATEIIEM).
JomamHee 3aganue: [1oaroToBka K NpakTUYECKUM 3aHITHSAM, PELIECHHUE 3a/ad.
Pa3nes 6. JiieMeHTbI KOMOMHATOPUKH
Tema 6.1. Conep:xanue yuedHoro marepuasa: OCHOBHbIC TOHATHS KOMOWHATOPUKH. 3a1audl Ha MOJI- 1,2 —
DNeMEeHThI CUeT YHclia pa3MeIIeHUH, MepecTaHOBOK, coueTanuid. Pemenne 3a1a4 Ha nepeGop BapHaAHTOB.
koMOuHatopuku | [IpakTHyeckue 3aHsTHA: Penenue 3a1a4 mo KOMOMHATOPHKE.
CamocrosiTesqibHas padoTa odyvyaommxcsi: Pabota ¢ KoHcnekTamu, y4yeOHOW JuTepary-
poii (mo maparpadam, TiaaBaM, yueOHBIX MOCOOHH, YKa3aHHBIM IIPEIOIaBaTeIeM).
JomamHee 3aganue: [1oAroToBka K MpakTUYECKUM 3aHSTUSM, pELIECHHUE 3a/1ad.
Pasznes 7. Hayasa maTeMaTH4ecKOro aHaJm3a
Tema 7.1. Coaepxanue yuedOHoro marepuasa: CrnocoObl YHCIOBBIX HocaenoBaTenbHocTel. [TonsTie - 1,2
ITocnenoBarenbHO- |0 Tpeaene nociaenoBarenbHocTu. CylniecTBOBAaHUE NPEeia MOHOTOHHON OIpaHUYEHHOH I10-
ctu. [Ipenen  |cmegoBarenbHocTU. beckoHeuHo yObIBaollas reomMerpuyeckas Mporpeccus M ee cymma.
byHKIMN ITpenen ¢pynkuuu B Touke. [lpeaen pyHkunm Ha GECKOHEUHOCTH.
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IIpakTuyeckue 3aHATUA: BpluncineHne 4wieHOB nocienoBarenbHocTu. [Ipeaen nocnenona-
TeNnbHOCTU. beckoHeuHO yObIBaromasi reoMeTpuueckas nporpeccusi. Borancinenue npeznena
(YHKIIMH B TOYKE U Ha OECKOHEYHOCTH.

CamocrosiTesibHasi padoTa odyuarwmuxcsi: Pabora ¢ koHcnekramu, y4eOHOW JUTEpary-
poil (1o maparpadam, TiaaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM IIPETIOIaBATEIIEM).

IlOMaIHHee 3aJaHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

Tema 7.2.
IIpousBonnas u eé
IIPUMEHEHNE

Conep:xxanue yueoHoro marepuasna: [Ipoussoanas. [lonsatue o mpous3BogHON QyHKIHMH, €€
¢usuaeckuii cMmpic. [Ipon3BOAHBIE CYMMBI, Pa3HOCTH, MMPOW3BEACHMS, YacTHOTO. [Tpon3Bo-
HbIE OCHOBHBIX JIEMEHTapHbIX QYHKIMA. [Ipon3BoHbIe KOMIO3UIMK QYHKIUH. [ 'eomeTpu-
YEeCKUI CMBICI MPOU3BOIHON. YTIIOBOH KOA(pHUIMEHT. YpaBHEHHE KacaTelbHOM K rpaduky
¢bynkiun. Bo3pacranue u yobiBaHue GyHKUIUH. DKCTpeMyMbl QpyHKIMU. Bropas npoussoa-
Hasl, ee TeOMETPUYECKUN U (Qu3nueckuii cMbici. [IpuMeHeHne Mpou3BOAHOM K McCieoBa-
HUIO QYHKUUI U mocTpoeHuto rpadukoB. Hambonpinee u HauMeHbllee 3HAaueHUS (yHK-
uuu. Ilpumepsl HCHONB30BaHMS NPOU3BOAHOM I HAXOXKJIEHUS HAWIyYLIEro pEeUIeHHs B
IIPUKJIAIHBIX 3a/1a4ax.

IIpakTuyeckune 3ansaTus: HaxoxmeHne npou3BOAHBIX (DYHKIMH, HCIOIB3Ys MpaBuia
muddepennmpoBanus. Haxoxnenue yriaoBoro koddduimeHta kacateqbHOH K Tpaduky
¢yaknuu. CocTaBlieHHE YpaBHEHHS KacaTelnbHOW K rpaduky (ynkumu. HccnemoBanue
GyHKIMH TPy TIOMOIIM MPOU3BOAHOM M TOCTpoeHHe ux rpadukoB. Haxoxnenue
HauOOJBIIETO U HANMEHBIIIETO 3HAYCHUN (DYHKITUU.
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CamocrosiTeibHasi padoTa odyuarwimuxcesi: Pabora ¢ koHcnekramu, y4eOHOW JUTEpary-
poii (mo maparpacdam, riaaBam, yUeOHBIX MOCOOMIA, YKa3aHHBIM MPENOIaBATEIIEM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2

Tema 7.3
Nurerpan

Conep:xanue yyeOHoro marepuaia: IleppooOpasHasi, mpaBuia HaXOXICHUS, OCHOBHOE
CBOICTBO TepBooOpa3zHoil. KpuBonumHeiHas Tpamenus u e€ miomanas. MaTerpan. @opmyna
Hprotona—JleitOnnna. Beruncinenue unterpanoB. [IpuMeHeHHe ONpeneneHHOro MHTEerpaja
JUISL HAXOXKIAEHUS IUIOIIAI KPUBOJIMHENHON Tpaneluu.

IpakTruyeckue 3auaTHs: HaxoxaeHue miomaam KpUBOJIMHENHOM Tpanenuu. Berancnenue
HUHTErPaJIoB.

CamocrosiTesqibHasi padoTa odyuarmuxesi: Pabora ¢ koHcnekramu, y4eOHOW JUTEpary-
poil (1o maparpadam, TiaaBaM, y4eOHBIX ITOCOOMH, YKa3aHHBIM IIPETOIaBaATEIIEM).

IlOMaIHHee 3aJaHHue: HOI[FOTOBKEI K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3a1a4.

1,2
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Pa3gen 8. YpaBHeHusi 1 HepaBeHCTBA

Coaepxanue yueOHOro marepuaja: PaBHoCHIIBHOCTh ypaBHEHH. OCHOBHBIE IPUEMBI pe- 6 - 1,2
meHud ypaBHeHu. CucTteMbl ypaBHEHHU. PABHOCUIIBHOCTDh CHCTEM YpaBHEHUM.
Hepagencrea. O6macTb JOMYCTUMBIX 3HAUCHUH HEPABEHCTB, METO/IbI PELIICHNs] HEPABEHCTB
IIpakTHyeckue 3aHATHA: PelieHne ypaBHEHU U HEPABEHCTB. 12
CamocrosiTenibHasi pabora odydaromuxcsi: Pabora ¢ KoHcnekTamu, y4eOHOW JUTepaTy- 4
poil (1o maparpadam, TiaaBaM, y4eOHBIX TOCOOMH, YKa3aHHBIM MPETIOIaBATEIIEM ).
JomamHee 3aganue: [1oAroToBka K MpakTUYECKUM 3aHSTHSAM, pEIICHUE 3a1a4. 4
Pa3nes 9. DiieMeHTBI TeOPHH BEPOSAATHOCTEH U MAaTEMAaTHYeCKOH CTATHCTHKH
Tema 9.1. Conep:xanue yyedHoro marepuaja: CoObiTre, BEpOSTHOCTh COOBITHS, CIOXKEHUE U YMHO- 4 1,2 —
DJIEeMEHTHI xeHne BepositHocTell. [ToHsITHE 0 HE3aBUCUMOCTH COOBITHIA.
Teopun BeposATHO- | [IpakTuyeckue 3anaTusa: Penienue 3a71a4y ¢ IpUMEHEHUEM OCHOBHBIX MOHSTHI TEOPUH Be-
cTen POSITHOCTEN. 4
CamocrosiTesqibHasi paboTa 00y4arOIIUXCH:
PaboTta c koHcmekTamu, y4eOHOM nuteparypod (mo maparpadam, riaBam, y4eOHBIX IO- 2
coOui, yKa3aHHBIM IIPETI0IaBaTEIIeM).
JomamHee 3aganue: [1oAroToBka K MpakTUYECKUM 3aHSTUSM, pELIECHHUE 3a/1ad. 3
Tema 9.2. Coaepxxanue yuyeOHoro marepuasna: [Ipeacrasnenue TaHHBIX (TaOJNULbI, AMATPAMMBI, Ipa- 2 1,2 —
DJIEMEHTHI ¢ukn), BBIOOpKA, cpeqHee apudmernyeckoe, Meanana, mona psanga. [lonstue o 3agauax ma-
MaTEMAaTHYECKON |TEMATUUYECKOM CTaTUCTUKU
CTaTUCTUKHU IIpakTuyeckue 3ansaTus: Pemenue 3a1ay ¢ npuMeHEHNEM OCHOBHBIX MOHITHI MaTeMaTH-
YECKON CTaTUCTHUKH. 2
CamocrosiTeqibHasi padoTa odyuarmmxesi: Pabota ¢ KoHcnekTamu, y4eOHOW IUTepary- 1
poii (mo maparpadam, TiaaBaM, yueOHBIX OCOOHH, YKa3aHHBIM IMIPEIOIaBaTEIeM).
JomamHee 3aganue: [1oAroToBka K MpakTUYECKUM 3aHSTUSM, pELIECHHUE 3a/1ad. 2
Kouncyabramumu 12
Bcero 361
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ypO@@Hb OCB0€HUA npocmaesjisiemcs Hanpomue OUOAKMUYECKUX e()unuu.

na xapakmepucmuku ypoeHs 0C80€eHUs Y4eOH020 MAMePUaNd UCNONb3VIOMCA Cledyiouue 0003HAYEHU:
1 — o3HakomumenvHuslil (V3HABAHUE paHee U3YUeHHbIX 00bEKMO8, C8OLUCMS);

2 — penpodyKmugHblii (6binoIHeHUe 0eameabHOCU NO 00pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCMBEOM)
3 — NpOAYKTUBHBIN (IIIAHUPOBAHUE U CAMOCTOSITENILHOE BBIIIOJIHEHUE ACSITEIbHOCTH, pEeUIeHHE MPOOIEMHBIX 3a/1a4
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3. YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI IUCHUTIJIMHBI

3.1. O0pa3oBaTejibHbIE TEXHOJIOTHH

3.1.1. Obpa3zoBarenbHbIe TEXHOJOTHHU, MPUMEHSIEMbIE B MPOIECCE M3YUCHHS TaHHOUN
JUCIIUITIINHBI:

- MOJlyJIbHbI€ TE€XHOJIOTUHU:

- TCXHOJIOTHA KPUTUYCCKOT'O MBIIIJICHUS

- TEXHOJIOTHUS TTPOOJIEMHOTO OOYICHHUS;

- “H(POPMAIIMOHHO-KOMMYHUKATUBHBIEC TEXHOJIOTHH;

- KEHC-TEXHOJIOTUN.

HpI/IMeHeHI/Ie JAaHHBIX TEXHOJIOTUHA IO3BOJIUT COKpAaTUTbL BPCMCHHLIC 3aTpPaThbl Ha
MOATOTOBKY OOYYAIOIIMXCS K Y4eOHBIM 3aHATHAM; OyIyT CIIOCOOCTBOBATH (hOPMUPOBAHUIO
KITFOYEBBIX KOMIICTCHIIMN, a TakKe MOJYYEHHIO0 KadyeCTBEHHO HOBOTO 00pa30BaTENBHOTO
IPOAYKTa KaK KBUHTICCEHLIMH BCEX KIIIOUEBBIX KOMIETEHIIMM, BOCTPEOOBAHHBIX B COBpE-
MEHHOM OOIIECTBE.

3.1.2. Vcnonp30BaHnE aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITUN

Cemectp Bup 3anstus AKTHUBHBIE M HHTEPAKTUBHBIE ()OPMBI TTPOBEICHHUS
3aHATUN
1 cemectp Ypok [IpobGnemuas nekmus mo Teme «Pa3Butue moHATHS O
YUCJTIE.
Ypok TBopueckue 3amanus no treme «OyHKIUH UX CBOM-
CTBA U TPaQUKN».
Ypok [TpobGnemuas nexius o teme «OmnpeaeneHue jJora-
pudma. OCHOBHOE JIOTapH(PMHUIECKOE TOXKIECTBO.
Ypok AHamM3 KOHKPETHBIX CHUTyaluil (Kehc-MeTom) IO
TeMe «IIEMEHTHl KOMOMHATOPUKI.
2 ceMmecTp Ypok TBopueckue 3amaHus no teme «OCHOBBI TPUTOHO-
METPUN».
Ypok AHann3 KOHKPETHBIX CHUTyalui (Keic-MeToJ) Mo
teme «I[IpousBosiHas U ee MpuUMEHEHHUEN.
Ypox VYuebHnast auckyccus mno teme «llepBooOpasznas u
UHTETpa».
Ypok AHann3 KOHKPETHBIX CHUTyalui (Keic-MeToJ) Mo
TeMe «YpaBHEHMs U HEPABEHCTBAY.
Ypok TBopueckue 3a1anus 1o TeMe «MHOrOrpaHHUKNY.

3.2. TpeOoBaHHMSA K MUHUMAJIBHOMY MAaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanmuzanus nporpammel qucuumiubbl BJ1.04 «MaTtemaTtuka» TpebyeT Haau4yue y4eo-
HOTO KaOuHeTa; 1abopaTopuii - HE MPEAYCMOTPEHO.

O6opynoBaHue yuyeOHOT0 KaOWHETA!

- HOCAaJOYHBIC MCCTA IO KOJIHUYCCTBY 06yan01uch;1;

- pabouee MeCTO MpenoaBaTens;

- IJTAKATBI, TAOIHUIIEL;

TexHuueckue cpeacTBa 00ydeHus:

- KOMIIBIOTED;

- MYJIbTUMEIUIHBIN TPOECKTOP.
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3.3. UndpopmanuonHoe odecneyeHue 00y4deHUsi (IIEPEUYEHb PEKOMEHIYEMbBIX
yueOHbIX n3ianuil, HTepHeT-pecypcoB, JONOIHUTENBHON JIUTEPATYPhI)

OCHOBHBbIC MCTOYHHUKH:

1. MypaBun I'.K. Anrebpa u Hadanma Maremarudeckoro aHanu3a. ba3zoserii ypoBenb. 10
kiacc: yueonuk / I.K. Mypasun, O.B. MypaBuna. — 6-e u3z., crepeorut. - M.: JIpoda, 2019. —
285 c. : mi. — (Poccutickuit yueOHUK).

2. Mypasus I'.K. Anrebpa u Hayama MaTeMaTHUeCKOro aHanusa. ba3oBelii ypoBenb. 11
kiacc: yueonuk / I'.K. Mypasun, O.B. MypasuHna. — 7-e usn., ucnp. - M.: JIpoda, 2019. — 188,
[4] c. : un. — (Poccuiickuii yueOHUK).

3. Hagasa MartemaTtuka [37meKTpoHHBIN pecypc]: YueOnuk / Jlamasu - Mocksa: M3na-
tenbcTBO "OOPYM", 2021 - 544 c. [DU] [OBC 3nanuym].

4. Munaues B. C. Havana Beiciieit MaTeMatuku: yaeoHoe nocobue / B. C. Illumaues -
Cankr-IlerepOypr: Jlanb, 2021 - 382 c. [DU] [DOBC Jlans].

5. boromosnoB H. B. Maremaruka : yue6nuk / boromosnos H. B., Camoitnenxo I1. 1. — 5-
€ u3A., mep. u Jon .— DIeKTpoH. JaH. — Mocksa : WU3narensctBo IOpaiit, 2021 .— 401 —
(ITpodheccuonansuoe o6pazosanue) ) [DU] [DBC IOpaiit ].

I[OHOJIHI/ITeJIbeIe HUCTOYHHUKMU:

1. bapaymkun B. B. DnemenTsl Biciield MaTeMaTuku. Y4eOHUK. B 2-x Tomax. 1, Mare-
MaTHKa. DJIEMEHTHI BhICIIed MaTeMaTuku: YueOHuk: B 2 tomax Tom 1 (CIIO) - Mocksa: OOO
"KYPC", 2017 - 304 c. [OU] [OBC 3nannym].

2. bapnymkun B. B. DnemenTs! Boiciielt MmatemaTuku. YueOHUK. B 2-x Tomax. 2, Mare-
MaTHKa. DJIEMEHTHI BbICIICH MaTeMaTuku: YueOHuk: B 2 tomax Tom 2 - Mocka: OOO
"KYPC", 2017 - 368 c. [DU] [OBC 3nannym].

3. llIumaues, B. C. Martemaruka : YueOHuk u npaktuky™m / [llunaues B. C. ; mox pexn.
Tuxonosa A. H. — 8-e u3a., nep. u gon .— DIeKTpoH. 1aH. — Mocksa : M3narensctBo FOpaiiT,
2021 .— 447 .— (Ilpodeccuonanproe odpazosanue) . [DU] [IBC FOpaiir |.

4. I'yceB B. A. I'eomerpus : YueOnoe nmocodue / I'yceB B. A., Koxyxos U. b., [Ipokods-
eB A. A. — 2-e u3a., uctp. u 100 .— DNEeKTpoH. 1aH. — Mocksa : U3narensctBo FOpaiit, 2021
.- 280 .— (Ilpodeccuonansuoe odpazoBanne) [OU] [DBC Opaiir |.

DJIEKTPOHHbIE PeCypPChI:

1. http://mMmunoGpHayku.pd/ - MunucrepcTBo obpazoBanus Pd;

2. http:/edu.ru/ - @enepanbHblii 00pa30BaTENbHBINA MOPTAT;

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmaccer;

4. http://school-collection.edu.ru/ — DnekTpoHHBII yueOHUK «MaTemaTuka B IIKO-
e, XXI Bex».

5. http:/fcior.edu.ru/ - uHPOpPMALIMOHHBIE, TPEHUPOBOUHBIE U KOHTPOJbHBIE MaTEpHUaIbI
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4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHUA JUCIIUITJINHbI

4.1. ®opMbl 1 METOJbI KOHTPOJISI M OLIEHKHU Pe3yJibTATOB 00yYeHusl

TeKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH U OLICHKA PC3YyJIbTATOB OCBOCHUA NUCHHUITIIINHBI
OCYHCCTBIIAACTCA NPCIIoAaBaTejicM B IMPOUECCC MPOBCACHUSA HpaKTquCKHX.3aHHTHﬁ )51
KOHTPOJIbHBIX pa60T, TCCTUPOBAHNA, a@ TAKKC BBIITOJITHCHUA O6y‘IaIOH_II/IMI/IC$I WHIWBUIAY-
aHBHBD(SaHaHHﬁ,HpoeKTOB,HCCHeHOBaHHﬁ.

Pe3yabTaTnl 00yueHnust
(ocBOEHHBIE YMEHUH,
YCBOCHHBIC 3HAHUS)

®opMbI M MEeTOAbI KOHTPOJISA 1 OLIeHKHU Pe3yJIbTATOB
00y4eHus1

YMmenus:

DopMa KOHTPOJIS

IHoxka3zareau

BBIMOJIHATh  ApU(PMETUICCKHE
JCHCTBUS HAJl YUCIIAMH, COYe-
Tas yCTHbIC W MHUCHbMCHHBIC
NPUEMBI; HAXOAUTh TMPHOJIH-
JKCHHBIC 3HAYCHUS BCIIMYMH U
MOTPEIIHOCTH  BBIYMCICHHI
(abconroTHAsT W OTHOCHTEIIb-
Has); CpaBHHBATh YHCIIOBBIC
BBIPKCHUS

Onenka pe3yiabTaTOB WHIU-
BHUIyaJIbHOTO OIpoca.
OneHka pe3yapTaToOB TECTO-
BBIX 3aJaHUH.

OrneHKka  BBIITOJHEHHS
MaNIHUX 3aJIaHUM.

A0-

BrimonHenne nedicTBHUHA  Hal
YUCJIAMHU U PacdeToB IO OIpe-

NEJIEHUI0 OTHOCHUTENBbHOH WU
a0CcomoTHON MOTPEUTHOCTH
W3MEpPEHUI

HaxXOJWTh 3HAYCHHUS KOpPHS,
CTEIeHH, Jorapudma, TpPHUro-
HOMETPUYECKUX  BBIPAKECHUHN
Ha OCHOBE OIIPENIEICHMs, UC-
HOJIb3ys MPU HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHBIE CPEJACTBA;
II0JIb30BAThCSl NPUOIMKEHHON
OLICHKOM IIpH IPaKTHYECKUX
pacuerax

Onenka pe3yabTaTOB WHIU-
BUIyaJIbHOTO OIPOCa.
OueHka pe3ynbTaTOB TECTO-
BBIX 3aJlaHUU.

OneHka pe3ynbTaToB
TPOJIBHOW pPabOTHI.

KOH-

BBITIOJIHATH ~ [IpeoOpa3oBaHus
BBIPOKECHHM, TpUMeHss (op-
MYJIBI, CBSI3aHHBIE CO CBOW-
CTBaMH CTemNeHeH, Jorapud-
MOB,  TPUTOHOMETPHYECKHX

byHKIHHA

Onenka pe3yiabTaTOB WHIU-
BUIyaJIbHOT'O OIIPOCa.
OneHka pe3yapTaToOB TECTO-
BBIX 3aJaHUH.

Ouenka pe3yJbTaToOB
TPOJIBHON paboTHI.
OueHka pe3ysiabTaToB 3K3ame-
Ha.

KOH-

YMeHue npuMeHsITh CBOMCTBA
CTereHe, JorapumMoB U TpH-
rOHOMeTpUuYeckue  (HOpMyIIbl
JUISL pEIIeHUs NPaKTHYECKHUX
3agau

BBIYUCISITh 3Ha4YeHHE (YHK-
ouu 1Mo 3aJaHHOMY 3HAYCHUIO
apryMeHTa TIpH Pa3IHYHBIX
cnioco0ax 3agaHus QyHKIHH

Onenka pe3yabTaTOB WHIU-
BUIyaJIbHOTO OIPOCa.
OueHka pe3ynbTaTOB TECTO-
BBIX 3aJaHUH.

YMeHue ompenensiTb Ccrnocod
3ajaHusg (QYHKIUU U HAXOAUTh
€c 3Ha4YCHHE TI0 3aJaHHOMY
3HAYEHUIO apryMEHTa.

ONpeAessiTh OCHOBHBIE CBOM-
CTBa YUCIOBBIX (DYHKIUH, M-
JIOCTPUPOBATh MX Ha rpadu-
Kax

OneHka pe3ysnbTaToOB WH]IU-
BUIyaJIbHOT'O OIIPOCa.

OneHka pe3yapTaToOB TECTO-
BbIX 3aJJaHUM.

CTpOUTH TpapUKU H3yYSHHBIX
GYHKIMA,  HMIUTIOCTPUPOBATH
no TpauKy CBOWCTBa 3Je-

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.
OueHka pe3ynbTaTOB TECTO-

YMeHue cTpouTh U HPOU3BO-
IUTh TpeoOpa3oBanue rpagu-
KOB (YHKIIUHA, HAXOIUTh 00-
patHyo (yHKIHIO; oOTpese-
JATh TO TpadukaM CTereH-
HOH, MOKAa3aTEIbHON U TPUIO-
HOMETPHYECKUX (PYHKIIUH OC-
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MEHTapHBIX (DYHKITHI

BBIX 3aJaHUH.

WCITOJIH30BaTh TMOHITHE (DYHK-
oy Jid OIIMCAHHUSA U aHaJIn3a
3aBUCHUMOCTEN BEJINYNH

OneHka pe3ysnbTaToB WH]IU-
BUIyaJIbHOT'O OIIPOCa.

OneHka pe3yapTaToOB TECTO-
BbIX 3aJJaHUM.

HOBHEIE CBOMCTBA.

HAXOJUTh TPOU3BOJHBIC 3J€-
MEHTapHBIX  (QYHKIUH; HC-
M0JIb30BaTh IPOU3BOIHYIO JUIS
W3y4EHUs CBOUCTB (PYHKIU U
NOCTPOCHUS TpadUKOB

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.

OueHka pe3yJabTaTOB TECTO-
BBIX 3aJaHHH.

Ouenka pe3yJbTaToOB
TPOJIBHON paboTHI.
OueHka pe3ysiabTaToB 3K3ame-
Ha.

KOH-

PUMEHSTH [TPOU3BOJHYIO TS
NPOBEICHUS MPHOIMKEHHBIX
BBIUMCJICHUM, peliaTh 3aJadyu
NPUKIAJHOTO XapakTepa Ha
HaXO0XJ/IeHHE HauOOJBIIETO U
HAauMEHBIIIETO 3HAUYEHUs

OueHka pe3yJabTaToOB TECTO-
BBIX 3aJaHUH.

OueHka pe3ynbTaTOB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToB
TPOJIBHOW pPabOTHI.

KOH-

YMenue 3anuceiBaTh U HUC-
M0JIb30BaTh (OPMYJIBI U Tpa-
BwIa  nudepeHIpoBaHus
JUISL HAXOXJIEHHSI TPOU3BOJ-
HBIX; MCCIIEN0BaTh U CTPOUTH
rpaduk QyHKIIUH C TTOMOIIBIO
MIPOU3BOAHOM;

BBIYHCIIATH B HpOCTCﬁMHX
CIydasx Iuiomaiu u 00BEMBI
C HUCIIOJIB30BaHUCM OIpcac-
JICHHOT'O MHTETpaia

OueHka pe3yJabTaToOB TECTO-
BBIX 3aJlaHUU.

OneHka pe3yapTaToOB TECTO-
BBIX 3aJJaHUN.

YMeHre npuMeHsITh HOpMYJIbI
JJI BEIYHMCIICHUS IUIOIIANEeH U
00BEMOB

peiraTh pallOHAJIBHBIC, ITOKA-

3aTelbHEIE, norapudmuye-
CKHE, TPUTOHOMETPUUYECCKUE
yYpaBHEHHS, CBOISIIMECT K

JIMHEUHBIM U KBaApaTHbBIM, a
TAKXXE aHAJIOTUYHBIC HCpPABCH-
CTBa U CUCTCMbI

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.

OueHka pe3ynbTaTOB TECTO-
BBIX 3aJaHUH.

Ouenka pe3yJbTaToOB
TPOJBHON paboTHI.
OueHka pe3ysiabTaToB dK3ame-
Ha.

KOH-

Paznuuare BUABI ypaBHEHUN U
HEpaBEHCTB, YMETb BBHIOpATh
cnoco0 pemenus. [Ipumensars
METOJUKY COCTaBJICHMS YypaB-
HEHUW IpU pELICHUU 3a/ady;
BIAJETh IpaMuecKUM METO-
JIOM peLIEHUs] YPABHEHUMN.

UCNONb30BaTh  rpadudeckuil | OnieHKa pe3yIbTaTOB WH/IH-
METOJl PEUICHU YPaBHEHHMH U | BUAYaJbHOTO OMpOCa.
HEPaBEHCTB OueHka pe3yJabTaTOB TECTO-
BBIX 3aJaHUH.
n3o0paxkaTb Ha KoopauHAT- | OleHKa pe3yIbTaToB HWH/IH-
HOH IUIOCKOCTH  PELICHHS | BUAYAIILHOTO OMPOCa.
YPaBHCHHH, HEpPaBCHCTB M | OmeHKa pe3yibTaToOB TECTO-
CHUCTEM C [OBYMS HEU3BECT- | BBIX 3aJaHUIL.
HBIMU
COCTaBIIATH U pelarh ypaBHe- | OeHKa pe3yJbTaTOB WHJIH-
HUS U HEPABEHCTBA, CBA3LIBA- | BUAYaIbHOTO OMPOCA.
IOIME HEU3BECTHBIE BENIWYU- | OLEHKAa pPEe3yabTaTOB TECTO-
HBI B TEKCTOBBIX (B TOM YHCJIE | BBIX 33 JaHHMA.
MPUKJIAIHBIX ) 3a7a9ax
pemare npocreimme koMmOu- | OneHka pe3yiabratoB wuHau- | [Ipumenenue popmyi u npa-
HATOPHBLIE 3aJa4d  METOJOM | BUAYaJIbHOTO OMPOCa. BUJI KOMOWHATOPUKH IS pPe-
nepe6opa, a TaKXXe ¢ UCcHoJib- | OrieHka pe3yabTaToB TECTO- | HICHMS NPAKTHYICCKHUX 3a1a1 .
30BaHHUEM U3BECTHBIX (DOPMYI | BHIX 3aMaHUil. YMeHue BBIYUCIATh BEPOSIT-
BBIUUCIATH B HOpocTedmux | OmeHka pe3yabTaToB WHAH- | HOCTH COOBITHIL.
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CIy4dasix BEPOSTHOCTH COOBI-
TUHA Ha OCHOBE MOJCYETA YHUC-
JIa UCXOZIOB

BHUIyaJIbHOT'O OIpoca.
OueHka pe3yJabTaToOB TECTO-
BBIX 3aJIaHUN.

pemarh MIaHUMETPUYECKHE U
MPOCTEUILNE CTEPEOMETPUYE-
CKHE€ 3aJaud Ha HaXO0XXJECHUE

OneHka pe3yabTaToB HHIM-
BUIyaJIbHOTO OIIPOCa.
OneHka pe3ynbTaToB TECTO-

YMeHrne Npou3BOJIUTH HEOO-
XOOAUMBIC HSMCPCHI/IH nu pacqe-
TBI

T€OMETPUUECKUX BEJIMYUH | BBIX 3aaHUM.
(anvH,  yrmoB, mIomaned, | OueHka pe3yibTaToB JK3aMe-
00BbEMOB) Ha.
3HaHus: dopma KOHTPOJISA IToxka3arenn
3Ha4eHHWe  Maremarudeckou | OmeHKa pe3ynbTaToB WHIM- | JIeMOHCTpanusi yMEHHH O

HAyKd Ui pELIeHus 3a71ady,
BO3HUKAIOIIUX B TCOPHH U
MPAKTUKE; MUPOTY U B TO Ke
BpEMsl OTPaHUYCHHOCTH TIPH-
MCHCHUA MATCMATHYCCKUX
METOJIOB K aHaJIU3y M HCClie-
JOBAHUIO npouecc0B n sBJIC-
HUH B IPUPOJIC U OOIIECTBE

BUIyaJIbHOTO OIPOCa.
OueHka pe3yJabTaToOB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToB
TPOJIBHOU pabOTHI.
OueHka pe3ynbTaTOB 3K3aMe-
Ha.

KOH-

3HaYeHHUE MPAKTHKH U BOIPO-
COB, BO3HHUKAIONIUX B CaMOM
MaTeMaTHKe s (GOpMHpOBa-
HUSI ¥ Pa3BUTHUS MaTeMarnye-
CKOM HayKd; MCTOPUIO Pa3BH-
THSI IOHATHA YUCIIA, CO3JaHUs
MaTeMaTHYECKOro  aHalu3a,
BO3HHKHOBEHHUS M Pa3BUTHUSA
TeOMETPHH

OneHka pe3ysnbTaToB WH]IU-
BUYaJILHOTO OIpOcCa.

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToB
TPOJIBHOU pabOTHI.
OreHka pe3ylbTaToOB JK3aMe-
Ha.

KOH-

YHUBEPCAJIBHBIA XapakTep 3a-
KOHOB JIOTUKH MaremMaTruydc-
CKUX pPacCyXICHUU, UX TMpHU-
MCEHHUMOCTH BO BCEX O6HaCT$IX
YeJI0BEYECKON JesITeNIbHOCTH;

OueHka pe3yiabTaTOB WHAM-
BHUIyaJIbHOTO OIpoca.

OueHka pe3yJabTaToOB TECTO-
BBIX 3aJaHHH.

Ouenka pe3yJbTaToOB
TPOJBHOM paboTHI.
OueHka pe3ysiabTaToB dK3ame-
Ha.

KOH-

BEPOSATHOCTHBIMN XapakTep
pa3Iu4YHBIX MPOLIECCOB OKpY-
JKAIOIIeTo MUpa

OneHka pe3yabTaToB HHIM-
BUYaJILHOTO OIpOca.

OneHka pe3ynbTaToB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToB
TPOJIBHOW pabOTHI.
OrneHka pe3ylbTaToOB JK3aMe-
Ha.

KOH-

MPEACTABICHUN MaTeMaTUKU
KAaK 4aCTU MUPOBOU KYJIBTYpPBI
U O MECTE MaTeMaTHKH B CO-
BPEMEHHOM MUDE.
JlemoHcTpanus BJIaJcHUSI
HAaBBIKAMH AJITOPUTMHUYECKOTO
MBIIILJICHHUS.

JleMOHCTpanusi yMeHu omnpe-
JENATh METOJ PELICHUs 3a1a4.
JleMOHCTpanusi yMEHHI pas-
OuMBaTh MpOLIECC pEIIeHUs 3a-
Jla4y Ha 3Tarlbl

JleMoHCTpanyss yMEHHI Haxo-
JUTh U OLIEHUBAaThb BEPOSITHO-
CTH HACTYIUJICHUS COOBITHI B
IPOCTEMIINX  MPAKTUYECKUX
CUTYaLUsIX

4.2. Kputepuu oueHKH pPe3yJbTaTOB 00y4YeHUsI

4.2.1 Kputepuu oieHKHN 3K3aMeHa

OneHka ’K3amMeHaTopa,
YPOBEHb

Kpurepun

«OTJIMYHO», BBICOKHH ypo-

OOyuaromuiicsi MoKa3aJl MPOYHbIC 3HAHUS OCHOBHBIX TOJIOXKE-
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BCHb

HUN y4eOHOM MUCIHUILINHBI, YMEHHUE CAMOCTOSTECIBHO PEIIaTh
KOHKPETHBIC MPAKTHUCCKUE 3a]aud TOBBIIICHHON CII0KHOCTH,
CBOOOJHO HCIIOJB30BAaTh CIPABOYHYIO JINTEPATYpy, ACiIaTh
000CHOBAaHHBIE BLIBOJIBI

«XOpoutIo», MTOBBIIICHHBIN

YPOBEHB

OOyuaromuiicsi ToKa3aJl MPOYHbIC 3HAHUS OCHOBHBIX TOJIOXKE-
HUI y4eOHOW NUCIUIUIUHBI, YMEHHE CAMOCTOSITENIFHO peIlaTh
KOHKpETHBIE MTPAKTHUECKHE 3a/1a4M, IPEAYCMOTpEHHbIEe paboueit
[IpOrpaMMoOM, OPUEHTUPOBATHCS B PEKOMEHOBAaHHOM CIIPAaBOY-
HOHM JIMTEpaType, yMEeT NMpPaBUJIIbHO OLIEHUTh MOJYyYEHHBIE pe-
3yJbTATHI.

«YAOBIIETBOPUTENBHO», IIOPO-
TOBBIM YPOBEHBb

OOyuaromuiicsi 1Moka3an 3HaAaHUE OCHOBHBIX TOJIOKEHUN y4eo-
HOM TUCLMIUIMHBI, YMEHHUE IOJYYUTh C MOMOLIBIO IIPENoaaBa-
TeJsl NPABWIBHOE PEIIEHNE KOHKPETHOM MPAaKTHYECKOW 3a1a4u
U3 YHcla TPEAYCMOTPEHHBIX pabodeld MporpamMMmoi, 3HaKOM-
CTBO C PEKOMEHJOBAHHOW CIIPaBOYHOI

«HEYJIOBJICTBOPUTEIILHOY,

ITpu oTrBeTe 00yyaromerocs: BeISBUINCH CYIIECTBEHHBIE MPobOe-
Jbl B 3HAHUSX OCHOBHBIX IMOJIOKEHHH y4eOHOW IMCIUIUIMHBI,
HEYMEHHE C IMOMOIIBIO MPENOJABATENS MOIYYUTh MPABUIBHOE
pelIeHHEe KOHKPETHOM MPaKTHYECKOM 3aJauyd M3 4Yucia Mpemay-
CMOTpPEHHBIX paboueil mporpaMmMoi y4eOHOW AMCIUIUINHBI

4.2.2 Kputepuu OueHKH TECTUPOBAHUSA

Crynenu ypoBHel | OTIWYUTENbHBIC PU3HAKU [TokazaTens oneHku chop-
OCBOCHUS KOMIIETCH- MHUPOBAHHOUN KOMITETCHIIUU
005078
OOygarommiicss BOCHPOU3BOAUT OCHOB- | He menee 55 % 6amnos 3a
[ToporoBerii HBIC MTOHSTHSA, CIT0OcCOOeH (POpMyTUpPOBaTh | 3alaHMs TECTA.
(YAOBIETBOPUTENBHO) | OCHOBHBIE TEOPEMBI M 3aBUCUMOCTH Ma-
TEMATHKH
OOyuaromumiicst BBISBISET B3auMocBsi3u, | He menee 75 % 6amnos 3a
[TponBUHYTHII KJIacCu(UIUPYET, YIOPSAOYMBACT, WH- | 3aJIaHUs TECTA.
(xoporo) TEPIPETUPYET, NTPUMEHSET Ha IMpPaKTHKE
MPONJEHHBIA MaTepHall.
OOyuarommiicss aHanu3upyeT 3amanubii | He menee 90 % 6amnos 3a
Bricokuit MaTepual, MPaBIILHO OIICHUBACT M MPO- | 3aJIaHUs TECTA.
(oTMYHO) THO3UPYET €ro pelieHue, CBOOOIHO BIa-
JIeeT IPEAMETOM
OOyvaromumiicst MOKa3bpIBaeT HU3KOE 3HA- | MeHee 55 % Gaios 3a 3a-
Komnierenmus ne N
HHUE TEPMUHOB M OCHOBHBIX MOHSTHI Ma- | JTaHHS TECTa.
chopmupoBaHa
TEMATUKH
4.2.3 Kpurepuu oleHKH KOHTPOJIbHBIX padoT
OneHka, Kpurepun
YPOBEHb
«OTIIMYHO», BBICOKHH ypo- | PaboTa, BEIONHEHHAsI TOTHOCTHIO 0€3 OMMOOK U HEJJIOYETOB
BEHb
«XOPOIIO», NOBBIIIIEHHBIN | PaboTa, BBIMONIHEHHAs! TOTHOCTHIO, HO MPH HAJIMYWAU B HEW HE
YpOBEHB 0oree ogHOW HErpyOoil OIMMOKU M OJHOTO HeJxouYeTa, He Oolee

JIBYX HEJIOYETOB

«YIOBJIETBOPUTEIBHO», TTOPO-
TOBBIN YPOBEHb

OOyuaronuiics MpaBWIIBHO BBIMIOJIHWII HE MeHee 2/3 Bceil pabo-
THl WIM JONYCTUJ HE Oojiee onHON TpyOol OmmOKU M JIBYX
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HEJI0YETOB, HE OoJiee OJTHON TpyOO U OJHONM HErpyOOi OMMOKH

«HEYAOBJIETBOPUTEILHOY, OOyuaronuiics IpaBUIbHO BHIIOJHEHO MeHee 2/3 Bceil paboThl

4.2.4 Kputepuu oieHKH YCTHOT0 ONpoca

Onenka Kpurepun
BBICTaBIIIETCS 00YJAIOIEMYCsl, €CIIM OH YETKO BBIPAXKAET CBOIO TOUY
«OTJINYHOY 3peHus 10 pacCMAaTPUBAEMBIM BOIIPOCAM, IPUBOSI COOTBETCTBYIO-

1€ IPUMEPHI.

BBICTABJIACTCA O6yanOHICMYC$I, €CJIM OH OOIMYCKACT OTACIBbHEBIC I10-

«XOopouro»
T'PCIIHOCTH B OTBCTC.

BBICTABJISIETCS 00YYaIOMEeMYCsl, €CITM OH OOHapyKUBaeT MPoOeIbl B

«YZOBJIETBOPUTEIILHO»
3HAHUSX OCHOBHOT'O Y4eOHO-IPOTPaMMHOT0 MaTepuaa.

BBICTABJIETC OO YUAIOIIEMYCSI, €ClIM OH OOHAPYKHUBAET CYLIECTBEHHBIE
poOebl B 3HAHUSX OCHOBHBIX TMOJIOKCHUH MaTeMaTHKH, HEYMEHHE C 10~
MOIIBIO MPETI0IaBaTENs MOIYYUTh MPABUIBHOE PENICHUE KOHKPETHOM MpakK-
TUYECKOU 3a]]a4d U3 YHCIia IPEIyCMOTPEHHBIX paboyel mporpaMMoH.

«HEYJOBJICTBOPUTEIILHO»

4.3. OueHoYHbIE CPEACTBA JJIS NPOBEACHUS TEKYIIEero KOHTPOJISl yCIIeBAeMOCTH
4.3.1. TecToBbI€C 3aAaHUA

Pasznen I. PazBurne moHsiTus 0 4mucJie

1. BoimonuuTe geicTeus: g l + 2& —3-
2. BBITIOTHUTE NEHCTBUS: lé . 12 )
4 7
. 31 5

3. BoimooguTe nedcTBUd: 0 — . — = —.

8 9 16
4. BEIIOJIHUTE NEUCTBHUA: i .

2,812

5. lano: z, =3+1i, z, =—1+3i, TOrma Moaynb NPOU3BECHNUS | Z, - Z, | PaBeH ...

6. KommuiekcHoe uncio 1+ 2i B TPUTOHOMETPUYECKOH (opme r(cos¢)+isin (p) HUMEET MO-
NyJlb, PABHBIH ...

1. 5 3.1
2. 43 4. s

Pasnen 2. @yHknum, X cBOMCTBA U rpaQuKHn

1. Ha onHOM U3 CIEYIONINX PUCYHKOB H300paXkeH rpaduK HeUeTHON PYHKIUHU. YKaXKUTE 3TOT
PHCYHOK.
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1) i

|

0 l .
3) A'y

|

2. YKaxuTe MHOKECTBO 3HAUEHUU
¢bynkuuu, rpaduk KOTOpoit n300paxkeH
Ha PHCYHKE.

1 [-3;7)
2) [-3 -2]u [2;5]
3) [-4:3]
4) [-4 -1Du(-1; 3]

3. Haiimure obmacte onpeneneHus

25

(bynKumm f(X)=3_4/;-
1) [0;3) v (3 +o)
2) [0 +)

3)  [0; 81) U (81; +)
4) (—o0; 81) U (81; + )

2)

4)

0 e
I \
[ \
Ay l
|
/
ONRE:

N\‘

4. Yxaxute rpaduk GyHKIMH, BO3pACTAIOIICH Ha oTpe3ke [—3; 2].

1) ,

-
TN

A

o 1

——

2)

=

23



3) \ Y \\\\ 4
\ 4)
1 1
] . h 1 >
\ 9~ 3 0 2
\ /'
\
\
5. YkaxuTte rpaduk He4eTHON (PyHKINH.
1) yA 2) yA
1 I
0 - -1 |
-] 1 X 1 0 X
_l I
3) y A 4)
yA
L / N\
O -
= B l X -] B 1 X
/-1 =T /
/
[

Paspnen 3. KopHu, crenenu u gorapugmsi

1. Yopoctute BbipaxkeHue

D 9m” 2 9m 3) 9 4 —

2. Beuncnure: \/4 48-27

D 36 2) 18 3) 6 49 12
2 4
3. IlpencraBbTe B BHJIE CTEIIEHH BRIpAKEHHE D 3.53,
8 8
259 2y 59 3 252 4 5?2
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3
4. Beranenure: 252 —0,25.

1) 3725 14,75 3) 12475 4) 2625
3
5. YHpocTHTe BHIpaKEHHE V25b2 V5b
3.2

1 562 2y 25p 3) VShT 4y sp
6. Haiijure 3HaveHne Boipakenust  log s b, ecin logs b3 =0,
) 27 2) 6 3) 3 4 12
7. Berumcnure: log, 0,04 +2log, 5.
) 0 2) 3 3 1 4)  logs
8. Haiigure 3nauenue log,(9b), ecau log, b = 5.

) -8 2) 10 3 7 4 25

1 0,5x-1

9. VKa)XuTe IPOMEKYTOK, KOTOPOMY IIPUHAUIEKUT KOPEHb YPABHEHHS [—j =4.

D [-3-1D 2) =L 3) (153 4 [3:5)

10. Ykaxxure npoMexyToK, KOTOPOMY NPUHAIEKUT KOPEHb YPABHEHHUS
log ,(x+1)=1log,(3x).
D (~aw;-1) 2 (=1,0) 3 [-10] 4 (0;+)

11. Cpenu 3agaHHbIX (GYHKIMN YOBIBAIOIIMMU SIBISIFOTCS:

ju X 1 X ~ ju x+3 i
= Z . =5X =—| = =27 =3
N (3j b %) (2j V3 Va (6j Vs

ye =-2"

12. Vkaxwute rpadux GpyHKIMH, 3a1aHHOM popmysoii  y = 0,5".

13. YkaxuTe MHOXKECTBO 3HAUYCHUN (DYHKIIUN
1) (5; + ) 2) (0; +0)
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14. Jlorapudmuueckoii He aBiseTcs QYHKIM, 3aJaHHas (OPMYJIION:
1) y=log, x

2

2) y=logﬁ\/;

4) y =log;:(—x)

) y=2"

4) y =log, x|

5) y=logs;x

15. JInga kakoil W3 yKa3aHHBIX (YHKIUH OO0JACTBIO ONpPENETCHUs SBIACTCS MPOMEXYTOK

(2;+oo)

1) y=log, (x—3)
X
2) y=log, (Ej

1)

3) y=log, (2—x)

4) y =log, (x—2)

16. YkaxuTe puCcyHOK, Ha KOTOPOM H300pakeH rpaguk GpyHKIUN
a) y=loglx;6) y=log, x.

4

5) y=Ig(2—x)

4)

10

I
v

I/

17. ®ynkuus 3agana rpagukom

Ay

19

I/

2) 3)
A7 4
L —» X
ol 1 0 1\
5)
'
19 /
¢ —5» X
1

Vkaxxure 0071aCTh OIIPEACIICHUA:
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1) (=003 +0) 3) (031] 5) [;+)

2) (0;+0) 4) (1;+)
18. YkaxuTe Bce 3HAUCHUs apTyMEHTa, IPH KOTOPBIX pyHKIMsA V = [g (x + 2) +1Ig (3 - x)
orpeeneHa:

1) (-2:3) 3) (=2;+ ) 5) (3;+00)

2) (—oo; - 2) u(3; + oo) 4) (—00;3)

19. Haiinure Muoxkecto 3navennit pynkuuu y = 0,5 +/log,, x :
1) (—o0;+00) 3) (0,5;+ ) 5) (0;+ )
2) (—030,5) 4) (—0;0,5)U(0,5;+x)
20. Tpaduk pyukuun Y = log 1 X MOXer ObIThb [0JIy4eH U3 rpaduka GyHKIUH Y = log, x:

3
1) cuMMeTpUYHBIM OTOOpaXKEHHEM OTHOCUTENIBHO ocu Oy ;

2) CUMMETPUYHBIM OTOOpPaXKEHHUEM OTHOCUTEIBHO ocU Ox ;
3) c)kaTveM OTHOCUTENIbHO ocu Ox ;

4) pacTssKeHUEeM OTHOCUTEIBHO ocH Ok

5) ocTaHeTCs TEM Ke.

21. Ha ogHOM 13 pHCYHKOB U300paxeH rpaduk GpyHKnuu ) = log 3 X

VYKaXuTe 3TOT PUCYHOK.

D) VA 2) YA
|
1 \ 1 sm—
X N
o] 1 0| /1 X
|
|

3) YA 4) A

-
X

Pa3znen 4. DjeMeHTHI KOMOMHATOPUKH
1. Umeercs Tpu rpynmbl CTyAEHTOB: B mnepBoil 11 dyenoBek, Bo BTopoil 18 uenoBek,

B TpeTbell 20 uyenoBek. KommuecTBO cmocoOOB BbIOOpa TPOWKH CTYJEHTOB, B KOTOPOH
10 OJHOMY CTYZEHTY U3 KaXJ10l IpyIIIbl, PaBHO...
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11+18+20 11-18-20

1.11-18-20 Z.f 3 4. 11+18+20

2. Yucno cnocoOoB MOCTaBUTH S5 YEJIOBEK B 0YepeIb PABHO. ..

3. B cnoBe «WORD» meHsa0T Mectamu OykBbl. Torja KOJMYECTBO BCEX BO3MOXKHBIX pas-
JUYHBIX «CIIOB» PABHO...
1.8 2.16 3.4 4.24
4. B xopoOke 6 1BeTHBIX KapaHjarieid. Yuciao crnoco0oB BEIOpATh TPU U3 HUX PaBHO...
5. Hucno cnoco0oB BbIOpaTh U3 rpymniibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTUTEINS PABHO. ..
6. U3 simuka, rae Haxoautes 15 neraneid, mpoHyMepoBaHHbBIX OT 1 10 15, Tpedyercs BEIHYTH

3 netanu. Torma KOJIMYECTBO BCEBO3ZMOKHBIX KOMOMHAITMIT HOMEPOB BBIHYTHIX JeTalleld paBHO. ..
15! 15!
1. — 2. ———  3.3! 4.15!
12! 312!
7. Ynucno Tpex3HauyHbIX YKCel, KOTOPhIE MOYKHO COCTAaBUTh M3 YETHIPEX KapTouek ¢ Iudpa-
mu 1,2, 5,7, paBHo...

Pazgen S. OCHOBBI TPHTOHOMETPHH

) ) T
1. Yopocrure BeIpakeHHe sin o sin 2a + cos(—+ o) + cos oL cos 2a .
) 0 2)  2cosa 3) cosa. + sina 4)  coso — sina

2. YIpocTHTe BhIpakeHne 3 COS2 x+3 Sin2 x—06.
1 ) =5 3 3 4) 3
1

Vs
3. Haiigute tgo, eciu cosa=—= u ——<a < 0.

V5

) 05 2) 2 3) -05 4 -2

m ]:\/5

4. Pemute ypaBHEeHUE COS(— +X

2

1) (—1)"_1%+7m, neZ 2) i%+27m, neZ
3) (—1)"_1§+7m, neZ 4 (—1)"%4—7271, neZ

5. Pemnte ypaBHeHHE  Sin3x = % :

H (=" L Zn, nez

9 3
2) i%+23—“n, neZ
3) (—1)"-%+%n, neZz

4) i§+—n, neZ

8. Halimute kopeHb ypaBHeHHS  Sin2X — 4cosx = 0, mpuHAaJIeKAIIHA
oTpe3Ky [2m; 37].
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9. Ha pucynke nzo0paxeH rpadux ¢yHKIHH:

Y
'y

1
1
1
1
]
]
]
1
1
1
1
1
1
;
3x - m

Vs T ﬁ
2 2

]
]
]
)
!
!
!
!
]
]
]
)
:
!
: ; > X
]
]
]
)
!
!
!
!
]
]
]
)
!
!
!

1) y=cigx; 2)y=sinx; 3) y=tgx; 4) Yy=—1Igx; 5) y=1tg2x.

10. Ykaxure HanOosbIee 3Hauenue pynkun  y =1 —cos3x.
D1 2) 2 3 0 4 4

11.YérHas nnu HeuéTHas QyHKIMS [ (x) =1+cosx?

1) u€rHas; 2) Heu€THas; 3) uu 4€THAs, HU HEUETHAS.
12. Haiinure MHOXKECTBO 3HaYCHUH QYHKIUU y =sinx+ 2.
) [F11] 2) [0; 2] 3) (131 4 [%3]
Pazgen 6. Hayana MaTeMaTH4eCKOro aHAJIN3a

1. Haiiaure npousBoanyto ¢pyHkiun ) = (x —3)cosx.
1) y'=cosx+(x—3)sinx

2) y'=(x—-3)sinx —cosx

3) y' =cosx—(x—3)sinx

4y  y'=-sinx

2. Ha pucyHkax nzo0paxeHsl Tpapuku QyHKIUHI 1 KacaTeabHbIE K HUM B TOUKE d. Y KaKUTE
(GYHKIIHIO, MPOU3BOJIHAS KOTOPOM B TOUYKE ¢ paBHa 1.
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1) “V / 2) A
Y
y=g(X
y_ i) | /
of ¢ -
// | 1 X
/
/, a 1 0 1 X’
/ =1
3) A 4) Ay
Y — >
V=h(x) :
1 B B .
ol [ . >
/ T ; -1 0 a X
: y=p(x)
3. Halimure 3Ha4YeHHE MPOU3BOTHON (HYHKIIUH y= _ B TOUKE X, = — 3.
X
1) 2 2) 0 3) -2 4) -3

4. Haiigure npousBoaHyio pyHKuun  y = e’ + 3x2.

1y V= xe* 11 6x
) V'= PR
3) V'= e* + 5x°
4 V'= e* + 6x

5. @yaknus y = f(x) 3agaHa Ha IPOMEXYTKE [—6; 4]. YKaKUTE MPOMEKYTOK, KOTOPOMY IPH-
HaJlJIe’KaT BCe TOUYKH SKCTPEMyMa.

D 60 )
D 04 y-id
3)  [-2:3] )y
4 =31 N / Ny
\ / R
-6\ /. |0 4 X

6. Ilpu nBUKEHUM Tena 1o NpsAMoil paccTosHue S ( B MeTpax) OT Ha4aJbHOW TOUKH JIBUKECHUS
3

U3MEHSIETCS 10 3aKoHy S(t) = ? —t*+1-1 (t — BpeMms nBmKeHHS B cekyHaax). Haliaure cko-

pocTh (M/c) Tena uepe3 4 CeKyH/bI MOCiIe Hayasla ABUKCHHUS.
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1,75 2) 75 3) 3 4H 9

7. Beruncnute 3Ha4eHNE MPOU3BOIHON GYHKIMU ¥ =sin x —2x B Touke xo = 0.

1) 1 2) 0 3) 3 4) -1
8. Haiinute 3HaueHue Npou3BOHON QYHKIMU ) = X - e’ BTouke xo=1.
1) 2e 2) e 3) l1+e 4) 2+e

9. lns pyHKiMu y = 2 COS X HaiiuTe NepBooOpasHyo, rpaduk KOTOPOii POXOAUT Yepes Tou-

T
M| —; 24 |.
Y (2 j

1) Y = 2sin x + 24
2) Y = 2sin x + 22
3) Y = -2sin x + 26
4) Y =2cos x +22

10. Ykaxute nepBoobpasnyio pynkmmu f(x) =2 —sinx.
1) F(x)=2x—cosx

2) F(x)=x>+cosx

3) F(x)=2x+cosx

4) F(x)=2+cosx

Pazgen 7. YpaBHeHHMs M HEPaBEHCTBA

1. Kaxkoe u3 ypaBHeHUH SBIAETCS IPOOHO-pAIIMOHAEHBIM!

2 2 _
DX 4x+1=0; 2) 27 =3x . 3) X 3 :i; 4) 2x+8=14(7-x)?
3 13 2x+1 x
2

X x—-1 1
2. Pemmrte ypaBHEeHHE — + =—:

2 6 2
1) 2; 2)-1; 31 4) 3.
3. Pemmre ypaBHEHHE 1 + ! =0:

x x—4
1) -2; 2)5; 3)2; 4)-1.
4. Ha pucynke nzo0OpaxeHsl rpaduku PyHKITUN 7
y=f(x) um y=g(x),3aJaHHBIX HA NIPOMEKYTKE y=fx)
[ 3; 6]. YKaxxuTe MHOKECTBO BCEX 3HAYCHUH X, IS 4
KOTOPBIX BBIMOJIHAETCS HEPABEHCTBO f(x) > g (x). / \\

1

DL 5] 0 %z
2) L3 2 u@e > \
3 [-3 -1 U [5; 6] yEg) Y
4 [-2 4]

(x—2)(4x+3) >0
x+4

1) {—4;—%} U [2; + o)

5. Pemute HepaBeHCTBO
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3

2) (oo —4)u|——; 2
NCEEDIIEES]

3
3) (—4;— —} U [2; + o)

4

3
4) (—oo; _Z} U [2; + )

1 3x—7

6. PemnTe HEpaBEHCTBO (g) >0,04.

3

7. Pemmnte HepaBeHcTBO 57 —1> 0.

1) (—OO'EJ 2) (—00'%} 3) (z'—kooj 4) [g'—kooj
'3 '3 3’ 3’

8. Pemmte Hepasercto log 5 (2 —0,5x) = 1.
) [0;4) 2) (-5 0] 3) 4+ 4)  (46]

) (=3 3) 2) (—oo; i) 3)  (3;+®) 4) (—oo; __)

Pasnen 8. I'eomerpust

1. B kakuX MJI0CKOCTSX JiexKaT OCHOBAHUSI IPU3MBI?
a) B IPOTHBOIIOIOKHBIX;

0) B MOOBIX;

B) B MapaJUICIbHBIX.

2. Kakoe HauMeHblIIee YHCII0 pedep MOXKET UMETh pu3ma’?
a)3;
0) 6;
B) 9.

3. Ilponomxure npeninoxenue: OCHOBaHUS yCEUEHHOW MUPAMUIBL. .
a) paBHbIE MHOTOYT OJIbHUKH;

0) 0J00HBIE MHOTOYTOJIbHUKH;

B) JIFOOBIE MHOTOYTOJILHUKH.

4. bokoBble péOpa MPHU3MBL. ..

a) OHHU TMapajuIeTbHBI MEXTY CO0O0H;

0) OHU NepIEHIUKYISIPHBI OCHOBAHHIO;
B) OHH PaBHBI U MapaJlICITbHEI.

5. CKoybKO IMaroHanei uMeer napasuienenumnes’?
a) 4;

0) 12;

B) 6.

6. Kakoli MHOrorpaHHMK UMeeT 7 rpaHen?

a) CEeMHUYTOJIbHAs TUPaMU/IA;

0) IATHYTOJIbHAS TPU3MA;
B) HIECTHYTOJIbHAS MUPAMUIA U MIATHYTOJbHAS IPU3MA.

7. KakoMy MHOTOTpaHHUKY MIPUHAJUICIKUT CleAyroliee cBorcTBo: "KBaapar quaronanu paBeH
CyMMe€ KBaJIpaTOB TPEX €ro u3MepeHun"?
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a) mapasuieienuIeny;
0) mpsAMOMY HapalIeIeTUIeay;
B) IPSMOYTOJIbHOMY NapaJuleeIUuIeny.

8. MHOrorpaHHUK, COCTaBICHHBINA U3 HIECTUYTOJILHUKA U IIECTH TPEYTOJbHUKOB, HAa3bIBACTCA

a) IECTUYTOJIbHOU MPU3MOI;
0) MEeCTUYTOIBHON MUPAMHJION;
B) YC€UEHHON TUPAMUJION.

9. Anopema - 3TO BBICOTA ...

a) BBICOTA MPABWIBHON MTHPAMUJIBL;

0) BrICOTa OOKOBOM I'PaHM MPABMIBHONW MMUPAMU/IBI,
B) OOKOBOI1 rpaHu THO00N MTUPAMHUIBIL.

10. B ocHOBaHWY TTPU3MBI PABHOCTOPOHHUHN TPEYTOJbHUK, a OOKOBBIE TPAHU - apaJIIeIIOrpaM-

MbI. Takas mpu3Ma sBJISIETCS. ..
a) HaKJIOHHOW;
0) IpaBUIIbHOI;
B) TIPSIMOIA.
11. OaHbl Toukun A(4; 5; 1) n B(0; 9; -8). Yemy paBHa anvHa oTpeska AB?

a) Y113 b) V42 c) V32 d) V81 e) 232

12. YkaxuTe napy KonsiMHeapHbIX BEKTOPOB:
a) @l1;4;5) , b(0;8;-1) ) @(2;8;-1) , b(4;16;-2) ) @(0;0;0) ,, b(B;4,3)
a) @(1;2;2) , b(—1;2;2) o) @(1;-3;4) ,b(4;-3;1)

13. MoryT nn BekTopb! BbITb KONNUHEAPHBLIMU, HO HE PaBHBLIMU?

a) Aa b) HeT ¢) He 4OCTAaTOYHO AaHHbIX

-+

14. Bektop m(4;-8;6] OpTOroHarieH BEKTOpYy n . YkaxuTe koopamHaThl Bektopa 1 :
a) Nl—=1;-2;=3]) py A(1;2;3]) ¢) A(-2;2;4]
d) M2;-2;-4] o) A(-2;-2;4]
15. BblumncnnTb koopanHaThl cepeamHbl oTpeska AB, ecnun A(-10; 2; 3) u B(0; 16; -7).

a) (5;=8;2) py (=5:9;-2) ¢) (=5;8;2) g) (5:9;-2] ¢) (—10;14;-4]

16. Yemy paBeH mMoayrnb BeKTopa MN  ecimm V3:V25V5) N12v3734 295

a) V5 b) V13 c) Y11 d) VV3+i2 g V2+43
17. Tpy KaKkoM nonoxuTensHoMm n sektopsl 03151y (—=2;n+1;-2

a)-2;1b)1¢c)1;2d)2e)-2

OpTOroHasnbHbI?

18. BbluncnuTb ckanspHoe NnpousBeaeHe BEKTOPOB a(2;-1,5;4) n:
a)-14b)4 c)-4d)10e)-10

4.3.2. Bonipochl 1Jisi KOHTPOJIbHBIX padoT

1. Pesynbrarom okpyriaeHus gucia 1,1763 ¢ TOYHOCTBIO 10 COTHIX siBisieTcst uucio: 1) 1,18,
1,17, 3)0,18, 4)1,20, 5)1,176

2)
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1 5 7 2
2. Brinonnure neiicTBUA: a)—+—; o) ———.
8 8 15 15

3. BeInmoyiHUTE NEeicTBUS: 1,2+ (1,05 -0,4- 1,5).

4. Bemmonuure nenenue 1 1% : 3%.

5. HaiiguTe 3HaueHNE BBIPAKECHHUS:

(545)
a) 15 0) 1'35-2‘1'-5=; B) 1;‘29.52.34:
15 1 1

6. Yopoctute  a’g’a‘s ¢

3 5 5 1
7. Yopocture — a‘g* :(alze Sj

35 s 1
8.Yopocture  a‘6? :| a'’g ?

9. Beruncnure: a)(5+i)f-2+3i), 6)% .
+1

10. Haiinute o61acTh onpenesienus GyHKIUN U 00IacTh 3HAYEHMH QyHKIME Y =16 — X .

11. TIpoepbTe GYHKIHIO HA YETHOCTH Y = X"+ X,
12. Haiigute Hynmu GyHKIUHA Y = X4/ x —1

13. Tlo rpaduky HEkoTOpO GyHKIMH Y= f (X) HAWIUTE TPOMEKYTKHA BO3PACTAHHS

14. Tlo rpaduky pyHkiuu y= f(x), n300paKEHHOMY Ha PUCYHKE OTIPENICIUTE, ABISACTCS JTU
¢GyHKIMS YeTHOU WM HedeTHOH. OTBeT MOsSCHUTE.

a) 0) 2)
VA yu yA /

| T
\011 % OR 1 =

x‘f

0/

|

15. Io rpaduky GyHKIMM y= f(X), N300paKEHHOMY Ha PUCYHKE OIIPE/ICIHTE:
a) IPOMEXXYTKH BO3pacTaHHs U YObIBaHUS JaHHOW (YHKIUH;
0) ee HaMMEHbIIIee 3HAUCHHE;

B) HYyJIU (DYHKITUH. \ R I

(WY

X
1r
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16. Haiigute MHOKECTBO 3HaYCHUN (YHKLINU:

1 x—=2 1 x+1
a) y=2"—-2; 6)y:(§j ; B)y=—(§j .

17 .Haiigute o6aacTh onpeneneHus GyHKIIUH:

a) y=10g3(2x—6) 0) y:logl (1—4x) )
3

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

19. Pemmte ypapuenue 27" = %
llog34

20. Beruncnure 32

21. Pemute HepaBeHcTBO 87 > 1

22. Borauciure  16%7°%47

23. Pemute HepaBeHCTBO logs(7 — x) < 3.

24. Pemmre ypaBHenne 75— 14 - 7*=5.

25. Pemure HepaBeHcTBO logr (x — 1) < log; 2 + logy 3.

26. Haiimute mpou3BOAHYIO PYHKIIUH Yy =X + e,

27. HaiiuTe 3HaUueHUE TIPOM3BOJHON QYHKIIMKH Yy =€ B TOYKe Xo = 0.
28. HaiimuTe mpou3BOAHYIO PYHKIIUN Yy = ™!

29. Pemute ypaBHeHHE: cosSx —cos9x =3sin 7x,

30. Pemmre ypaBHeHue: SIN2x = \/5 - SINX.
31. Pemmre ypaHenue: SINSx - cos3x = sin 6x - cos2x.

. . T
32. PemuTte ypaBHEHUE: (:052 X—3sinx:-Cosx = Sltl? .

33. PemmTe ypaBHEHHE: 5sin? x — 4 cosx - sinx + 3cos” x = 2.
34. Pemute ypaBHEHHE: V3 cos? x — sinx - cosx = 0.

1—sin2a (1 ?
35. JIOKaKHTe TOKAECTBO: —Sinca —( —tga] )

1+sin2a l+tgx
36. JlokaKHTe TOXKIECTBO: tg(ﬁ +a)= M.
4 cos2a

37. JIoKaXHTe TOKIECTBO: | —gin? o — cos? a = 1 sin 2¢ -

38. Iloxg xakum YrjioM K OCH Ox HakJIOHEHA KacaTCjibHas, IMPOBCACHHAA K KpPIBOﬁ

y:x3—x2 —7x + 6 B TOUKY M0(2; —4)?

Inx +2
39. Haiitu Touku 3kcTpeMyma QyHKIMH ) = ————— .
X
1
40. Joxasate, uTo QyHKIMsS ) = X + BO3pAacTaeT Ha BCEN YUCIOBOM MPAMOM.
I+x

2

2—x

+ o - Haiftu cymmy kopHeit ypaBuenus f(x) = f'(x).

41. Hano: f(x) _

35



y 3 y
42. Viccnenyiite GyHKIMIO y = X° —Exz +3 Ha MOHOTOHHOCTB M 3KCTpeMyMbl. Haiinute

HauOoJbllee 3Ha4eHHE PYHKIIUH HA OTPE3Ke [— I; 1].
43. BplunciauTe MHTErpa:

sin 3xdx

0 | 3

a) j [2)& _4x+x%jdx 6) j (Vx =3/x)dx
1 B) 0

44. BeIYHCIIHTE IIOMAb (QUTIYPHI, OTPAHUYEHHOM THHUAME: y = 6+ X — x>, y=6—2x.

45. IMoctpouts ceuenne BKL. Touku K u L — cepenaunst pedep. JlokaxuTe, 4TO MOCTPOCHHOE

CEYEHNUE — NapajljIesIorpaMm.
B1 C1

D1
B \
A D

46. Haitnure momans rpanu ADC. Pebpa AB, BD, BC — paBHBI 1 Bce TUIOCKHE YTkl TIPH BEp-

muHe D — npsameie. B

47. B ocnoBanun nupamusl SABCD napannenorpamm. [IpoBectu cedenue uepes pedbpo AD u
touky K pedpa SC. O0bsicHUTD, KaKas PuUrypa Mmoayduaach B CEYCHUH.

48. [Toctpouts ceuenue maockocThio PTN, rae Touku P u T — cepenunb pedep AS u BS. O0b-
SICHUTB, Kakast (pUrypa noay4usiach B CE4CHUU.
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B

49. IlocTpouts ceyeHue miockocTbio NMP.

N

M

50. Ioctpouts ceuenue ACP, rae P — cepenuna pedbpa. O0bACHUTD, Kakas (UTypa NOTyIHIIach
B CEUCHUH.

1

C1

D1
Al M

el i A

— O

12.
13.

4.3.3. YcTHBII onipoc

Yrto Takoe 0OBIKHOBEHHAs Ap0oOh? 3amuch OOBIKHOBEHHOH ApoOr. OCHOBHOE CBOHCTBO
npodu. [IpuBecTu mpuMepsI.

CrnosxeHue U iejeHre 0ObIKHOBEHHBIX po0eli ¢ pa3HbIMH 3HaMeHartensiMu. [IpuBectu npu-
MEpBI.

YMHOKEHUE U BIYUTaHHE OOBIKHOBEHHBIX Ip0o0eil ¢ pa3HbIMU 3HaMeHatensiMu. [Ipuse-
CTH IPUMEDPBI.

UYro Takoe gecsaTuyHas ApoOs? 3amuch AeCITHIHON Apoou. [IpuBecTn npumepsl.
CrnosxeHue ¥ IeleHne JecITHUHBIX Apobei. [IpuBectu mpumMepsi.

YMHOKEHUE U BEIYUTAHHUE JECATUYHBIX apo0ei. [IpuBecTr mpumepsl.

UYro takoe anredpanueckas poos. [IpuBecTu npumepsl.

OcHOBHOE CBOMCTBO asireOpanueckoii 1podu. [IpuBectr mpumepsl.

Crnoxenue u nienenue aiaredpanueckux apodeit. [Ipusectu nmpumepsl.

. Beruntanue u ymMmHokeHHe anreOpandeckux apooeit. [IpuBectu nmpumepsl.
. UTo Takoe cTeneHs ¢ HaTypaJlbHbIM nokaszareiieM? CTeneHb NOJ0KUTEIHLHOTO YUCIA C

1r00bIM nokazaTeneM. CTeneHb OTPULIATENBHOIO YUCiIa ¢ YeTHBIM IoKa3areneM. CTeneHb
OTPHULATENILHOTO YHCla ¢ HEYETHBIM NToKa3areneM. [IpuBecty npumepsl.

CBolicTBa CTENEHH C LEJbIM MoKa3zaTesnaeM. [IpuBecTu npumepsl.

Uro Takoe ypaBHeHue? Kopuu ypaBHeHua? UTo 3HauuT pemnTh ypaBHeHue? [IpuBectu
IPUMEDPBI.
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14. Anroputwm pemienus ypaBHeHui. [lpuBectu npumepsl.

15. AnropuTm pemieHus IpoOHOTO ypaBHEeHUS. [IpuBecTH mpuMepsl.

16. KBanparusiii kopeHb. ApudmMeTndeckuil KBaJpaTHbII KopeHb. [IpuBecT mpuMepsl.

17. CoiicTBa apuMeTHIECKOTO KBaAPaTHOTO KOpHs. [IpruBecTr mpumepsl.

18. YpaBHeHue x> =a i ero KopHU. [IpuBecTu npumepsl.

19. CpolicTBa kBagpaTHBIX KOpHEH. [IpuBecTu nmpumep.

20. Kybuueckuii kopenb. [IpuBectu mpumepsl.

21. laiiTe onpezeeHre YucaoBo PyHKITUH.

22. Yro Takoe apryMeHT QyHKIUU?

23. Yo Ha3pIBaeTCsA 00JIaCThIO OonpeeiaeHust QyHKIHH?

24. Yro Ttakoe 061acTh 3HaYeHUSI PYHKIUU?

25. Yrto HazpiBaeTcs rpagukoM QyHKITUU?

26. Kakue mpeobpazoBanus rpaduxos (yHkimii Bel 3HaeTe? [lepeuncnure.

27. aiiTe onpeaenenne 4€THON (yHKITHH.

28. Kakast pyHKIMS Ha3pIBaeTCsA HEUETHOM?

29. HazoBute 0c0O€HHOCTH rpaduka 4€THON (YHKIIUH.

30. KakoBa ocoGeHHOCTb rpaduka Heue€THON QyHKIH?

31. Kakas ¢hpyHKIMS Ha3bIBAETCS TEPUOTUIECKON?

32. Kakas (hyHKIMS Ha3bIBaeTCsl BO3PACTAOLIECH Ha MHOXecTBe P?

33. Kakas ¢yHKIMs Ha3bIBaeTCs yObIBarOIIe Ha MHOKecTBE P?

34. Kakas Touka Ha3bIBaeTCA TOUYKOM MUHUMYMa (pyHKITUH?

35. Kakas Touka Ha3bIBA€TCsl TOYKON MakcuMyMa (hyHKITUU?

36. Kak Ha3pIBaIOTCS TOYKM Max U min?

37. ChopmynupyiiTe onpeeneHue torapudma, OCHOBHBIE CBOMCTBA JIOTapr(pMOB.

38. Uro Takoe paauaHHas Mepa yria?

39. ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPHUECKHE TOKIECTBA.

40. Pemienne npocTelIINX TPUTOHOMETPUYECKUI YPAaBHEHHH.

41. [aliTe onpeneneHne Mporu3BOAHON HYHKIMH, CPOPMYIUPYHTE OCHOBHBIE TTpaBuia Iud-
bepeHIpoBaHUS.

42. YpaBHEHHE KacaTeIbHOU K TpadUKy BYHKITUH.

43. ChopmynrpoBaTh CBOKCTBA MapauIeIenuIe1a

44. Jlats onpenenenue Terpadapa. HazpaTe ero smeMeHThI

45. late onpenenenue napauienenunena. Haspate ero aneMeHTs

4.4. OleHOYHbIE CPeICTBA ISl MPOBEJEHUs MPOMEKYTOYHON aTTeCTalluu
4.4.1. Bonipochl U 3a1aHNs AJI IK3aMeHa

1) Ilensle n paunoOHAJIBHBIE YUCIIA.

2) JleiicTBUTEIBHBIC YHCTIA.

3) IlpubnuxeHHBIC BEIYUCICHHUS.

4) KowmruiekcHbIe unca.

5) Apudmerndeckue onepanuy HaJ KOMIUIEKCHBIME YUCIIAMHU.

6) OOsmacTh onpeneneHus 1 MHOXECTBO 3HaUYeHM; Tpaduk QyHKIMH, TOCTpoeHue rpadu-
KOB (DYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

7) MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh (DYHKITHIA.

8) Obnactpb onpeneneHus U 006JacTb 3HaAYSHU 00paTHON (PYHKIUH.

9) I'padux obpaTHO#t HyHKIIUH.

10) Kopens n-oii creneHu.

11) KopHu HaTypanbHOM CTETIEHU M3 YUCJIa U UX CBOMCTBA.

12) IIpeobpa3oBanue HppalmOHATIBHBIX BEIPAKEHUI.

13) Crenenu ¢ palliOHATBHBIMH ITOKA3aTEISIMU, UX CBOMCTRBA.
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14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)

34)
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)

[TpeoOpa3oBaHue CTENEHHBIX BBIPAKEHHH, UCTIONb3YS CBOMCTBA CTETICHEH.

Crenenu ¢ IEeHCTBUTEIBHBIMU [TOKA3aTENSIMHU, UX CBOMCTBA..

Jlorapugm. OCHOBHOE JOTapuPpMHUECKOE TOKIECTBO.

JlecsiTUuHBIE U HATYpaJIbHBIE JIOTAPU(PMBI.

[TpaBuna neiicTBui ¢ JorapupmMamu.

Omnpenenenue noka3aTeabHON QYHKIINU, €€ CBOMCTBA U TpaduK.

Onpenenenus norapupmMuueckon GyHKINH, €€ CBOWCTBA U IpaduK.

Pemenue npocrelmyx noka3aTesbHBIX U JJOrapuMUYECKUX YpaBHEHUN U HEPABEHCTB.

OcHOBHBIE TOHATHS] KOMOMHATOPHUKH.

3aja4um Ha MOJCYET YKCia pa3MeIleHUH, TepeCTaHOBOK, COYETaHUM.

Pemenue 3a1a4 Ha nepeOop BapuaHTOB.

Pannannas mepa yrna.

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

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA.

@opMyIIbl IPUBEACHUS.

DopMyJIbl CI0KEHUS.

CuHyC, KOCUHYC 1 TAHT'€HC CYyMMBI M Pa3HOCTH JIByX YIJIOB.

CuHYyC ¥ KOCUHYC IBOWHOTO yTJa.

®opMyIibl TOJIOBUHHOTO yTJIA.

[Ipeobpa3oBaHre cyMMbl TPUTOHOMETPUYECKUX (YHKIIMI B MPOU3BEACHHUE U IIPOU3BEIe-
HUS B CYMMY.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIA.

IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS.

[Ipocreiinne TPUrOHOMETPUUECKHE HEPABEHCTBA.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpaduKH.

OOparHbIe TPUTOHOMETPUUECKHE (PYHKITUU, UX CBOMCTBA U TpadUKH.

[Tpenen nocnenosarensHoctu. [Ipenen GpyHKImm.

[TonsiTre 0 mpon3BoAHON HYHKIINH, €€ TEOMETPUUECKUA B (PU3NUECKHI CMBIC].

IIpon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEIACHMS, YACTHOTO.

[Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH.

YpaBHEHHE KacaTeIIbLHOM.

Bo3spacranne u yosiBanue GyHKIHH. DKCTPEMYMBI (PYHKITHH.

Bropas npousBoHast, ee reoOMeTpUUECKUN U (PU3MUECKUI CMBICI.

[IpuMeHeHne MpON3BOTHOM K UCCIIETOBAHNIO (DYHKIIMI M ITOCTPOCHHIO TpaduKOB.

[IpuMeps! UCTIOJIB30BAHUS MPOU3BOIHOM NIl HAXOXK/ICHUSI HAWJIYUIIero peuIeHus: B Mpu-
KJIaJIHBIX 3a/1a4ax.

[TepBooOpazHasi, MpaBUIIO HAX0XKJIEHHsI, OCHOBHOE CBOMCTBO MEPBOOOPa3HOM.

Heonpenenennslii 1 onpeneeHHbIN 1 HHTErpal.

®opmyna Herotona—JleitOnuna. Beruucienue nHTerpasos.

[IpuMeHeHne ompeneneHHOro MHTEerpajga il HaxOKJICHHS IUIOIIAJN KPUBOJUHEHHON
Tpamneuuu.

PaBHOCHUIIBHOCTH ypaBHEHHUI.

OcHOBHBIE TTPUEMBI PEILICHUs] YpaBHEHUH (pa3ioKeHHe Ha MHOXKHUTENH, BBEJIEHUE HOBBIX
HEW3BECTHBIX, MTOACTAHOBKA, TpadUUeCKuii METO).

Cucremsl ypaBHEHUN. PaBHOCUIIBHOCTD CHCTEM ypaBHEHUI.

PaBHOCHIIBHOCTE HepaBeHCTB. O0IaCTh AOMYCTUMBIX 3HAYCHU HEPABEHCTB.

OCHOBHBIE IPUEMBI PELIEHNS HEPABEHCTB.

CoOpITHE, BEpOSTHOCTH COOBITHS, CIOKEHHE M YMHOXXEHHE BeposTHocTed. [lonstue o
HE3aBHCHUMOCTH COOBITHH.

[IpencraBnenune qaHHBIX (TaOIUIBI, AHArpaMMBbI, Tpadukn), BEIOOpKaA, CpenHee apudme-
TUYECKOE, MeanaHa, Mojia psaa. [lonsTue o 3ajayax MaTeMaTH4eCKON CTaTUCTUKU

B3anMHOe pacnonoxeHue NpsMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
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60) CrnoxeHue U BBIYMTaHHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yKcio. KoMianapHblie Bek-
Topa.

61) KoopanHaTel Touku U KoopAuHATHI BeKTopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

62) Bepmmnsl, pedpa, TpaHu MHOTOTpaHHUKA.

63) Ilpusma. Ilpsimast u HakoHHas npu3Ma. [IpaBunpHas npusma.

64) IMapamnenenunen. Kyo.

65) Ilupamuna. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasap.

66) [unuHap 1 KOHYC. Y CEUeHHBIN KOHYC.

67) OcHoBaHue, BEICOTA, OOKOBas MIOBEPXHOCTH, 00pa3yloIas, pa3BepTKa.

68) OceBble CEUCHHS U CEUCHHUS, MapalIeIbHbIe OCHOBAHUIO.

69) Lap u cdepa, ux ceueHus.
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