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ba3oBblii ypoBEHb i
DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

- ONepUpOBaTh MOHATUSMHU: KOHEYHOE MHOXKECTBO, OECKOHEYHOE MHOMXKECTBO, YHCIIOBBIC
MHO’KECTBA Ha KOOPAMHATHOM MPSIMOM, 3JIEMEHT MHOYKECTBA, IIOJIMHOKECTBO, [IEPECEUCHUE
U O0bEeIMHEHUE MHOXKECTB, OTPE30K, HHTEPBAJ, NPOMENCYMOK C BbIKOJOMOU MOUKOU,
epaghuueckoe npedcmasienue MHOHCECE HA KOOPOUHAMHOU NIOCKOCTU,

- nposepamv NPUHAOIEIHCHOCb dNIeMEeHMA MHOHCECMBY, 3A0AHHOMY ONUCAHUEM,

- HaxoJuTh IEepeceYeHHe U OOBEIMHEHUE JBYX, HECKOJIbKUX MHOKECTB, IPEICTaBIECHHBIX
rpauyYecKy Ha YHCIIOBOH IIPAMOU, Ha KOOPOUHAMHOU NIOCKOCTU,;

- CTPOUTHh HA YHUCIOBOM MPSAMOM NOIMHOKECTBO YHMCIOBOIO MHOYKECTBA, 3aJaHHOE
MPOCTEHIIUMHU YCTIOBUSIMU;

- OIepupoBaTh MOHSTUSIMHU: YTBEPXKAECHHE (BBICKAa3bIBAaHUE), OTPULAHHE YTBEPXKICHUS,
WCTUHHBIC U JIO)KHBIE YTBEP)KICHUS, CIEACTBHE, YACTHBIN cllydyail OOIIEero yTBEp:KICHUS,
KOHTPIIPUMED;

- pacmo3HaBaTh JIOXKHBIE YTBEP)KICHHS, OIIMOKUM B PpACCYXACHHSIX, B TOM 4YHUCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB;

- nposooumb 00KA3AMeNbHble PACCYHCOeHUs 01 000CHOBAHUS UCIMUHHOCIU YMBEPHCOCHUI.

B noeceonesnoii scuznu u npu uzyueHuu opyzux y4eoOHvlxX npeomemos:

- HCIOJIb30BaTh YHUCIOBBIE MHOKECTBA Ha KOOPAMHATHON NPAMON U HA KOOPOUHAMHOU
NI0CKOCMU OJI51 ONUCAHUSL PEATbHBIX NPOYECCOo8 U s81eHUl,

- TPOBOJUTH JIOTHUECKHUE, TOKA3ATENIbHbIE PACCYKICHUS B CUTyallUsIX MOBCEIHEBHOM KU3HH,
npu peweHuu 3a0ay u3 opy2ux npeomemos.

Yuciia 1 BbIpaKeHU

- ONepupoBaTh MOHATUSAMHU: HATYpaJbHOE U IEJI0€ YUCIIO, AETUMOCTh YHCEeN, OOBIKHOBEHHAS
Ipo0Ob, necsaTHYHAs APOOb, PallMOHAIBHOE YUCIO, UPPALMOHATBHOE YHUCIIO0, TPUOTIKEHHOE
3Hau€HUE Ynca, 4acThb, A0Js, OTHOLIEHHE, TPOLIEHT, MacIlITa;

- ONepUpOBATh MOHATUSAMU: JOTapu(dM YHClia, TPUTOHOMETPUYECKas! OKPYKHOCTh, pAOUAHHAS
U TpaaycHas Mepa yrjia, CHUHYC, KOCHMHYC, TaHI€HC M KOTAHI€HC YIJIOB, HMMEIOIINX
MPOU3BOJIBHYIO BETUYHHY, YUCId € U T,

- BBINOJIHATH apU(PMETHUECKUE AEHCTBUS C LEIBIMU M PALMOHAIBHBIMH YUCJIAMH, cOYeTas
YCTHBIE W TUChbMEHHBbIC TPUEMBI, TPHUMEHSSI MPH HEOOXOIUMOCTH BBIUHCIUTEIbHBIC
YCTPOMCTBA;

- CpaBHUBATh PAlMOHAIBHBIE YUCIIA MEXAY COOOI; CpaBHUBATH C PAllMOHAIBLHBIMH YUCIAMHU
3HAYEHMS LIEJbIX CTENeHe 4uces, KOpHEHl HaTypalbHON CTENEHHU M3 4YHucel, JIorapupMoB
YHCeN B MPOCTHIX CIydasx;

- BBINOJIHATH HECJIOXHBIE MPeoOpa3oBaHUS UYHCIOBBIX BBIPAKEHUH, COAEpPk AIIMX CTENEHU
quceNl, KOPHU U3 YHCEN, JOTapu(pMbl YHCEN; HAX0Oumv 3HAYEHUe KOPHS HAMYpPAalbHOU
cmenenu, Ccmenewu C PAYUOHANILHLIM NOKA3amenem, Jo2apugma, UCHONbL3Y Npu
HeoOX00UMOCMU BbIYUCTUMENbHbLE YCIMPOLICMEA;

- TOJb30BAThCS OLEHKOM U MPUKUIKOMN NMPH MPAaKTUYECKUX pacuérax;

- n300pakaTh TOYKAMU Ha KOOPJWHATHOW TPSMOM IENbIe M pallMOHANBHBIC UYUCIHA; IIETbIe
CTENeHH 4YMCEeJ, KOPHU HATypaJbHOM CTENEHM M3 YHUCell, JIOTapu(Mbl YHCENT B MPOCTHIX
CITy4asix;

- BBINIOJIHATH HECJIOKHbIE MpeoOpa3oBaHUs ILENbIX U JAPOOHO-pAIlMOHATBHBIX OYKBEHHBIX
BBIPAKECHUN:

- BBIpaXKaTh B IPOCTEHIINX CIydasX U3 paBEHCTBA OJIHY IEPEMEHHYIO Yepe3 IPYyTue;



BBIUMCIIATh B TPOCTBIX CIOydasX 3HAUCHUS YHCIOBBIX M OYKBCHHBIX BBIPAXKCHHIH,
OCYIIECTBIISAST HEOOXOIUMBIC TTOJICTAHOBKH U MPeo0pa3oBaHUs;

NpPoBOOUMb NO  U3BECMHBIM  opmyram U NpaAGUIAM npeodpaz’o8aHus OYKEEHHbIX
BLIPAJICEHUL,  BKIIOUAIOWUX CMENeHU, KOPHU, JN02apupmvl U  MPUSOHOMempuiecKue
Gopmynvi;

HAX00umb 3HAYEHUs! YUCAO0BbIX U OYKEEHHbIX GbIPANCEHUL, OCYWECMEIss HeobXooumble
HOOCMAHOBKU U NPeoOPa3068aHuUs,

HU300paXkaTh CXEMATHYECKH YroJl, BEJIMYMHA KOTOPOrO BBIpaXKEHa B Tpaaycax WIH
paouaunax;

OIICHMBATh 3HAaKM CHHyCa, KOCHUHYCA, TaHICHCA, KOMAaH2eHCA KOHKPETHBIX YIJIOB,
UCNONIBL306AMb NPU PeUleHUU 3a0a4 MAOIUYHbLE 3HAYEeHUs MPUSOHOMEMPUYECKUX YHKYULL
Venos;

8bINOIHAMb NEPEBO0 BENUUUHBL Yeld U3 PAOUAHHOL Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx npeomemos:

BBIIIOJIHATh JICUCTBUA C YHUCIOBBIMH JaHHBIMH IIPU PELICHHH 3aJa4 IPAKTUYECKOro
XapakTepa WU 3a0ay u3 pasiuyHbix obaacmetl 3HAHUL, WCTIONB3YS MPH HEOOXOIUMOCTH
CIIPABOYHbBIE MATEPHUAJIbI U BBIYUCIUTEIIBHBIE YCTPOMCTBA;

COOTHOCUTH pEaJIbHbIC BEIMUYUHBI, XapaKTEPUCTUKU OOBEKTOB OKPYXKAIOIIETO MHUpa C UX
KOHKPETHBIMH YHCJIOBBIMHA 3HAYCHHSIMU;

UCIIOJIb30BaTh METOJbl OKPYIJIEHUS W MNPUKUAKUA MPU PEIICHUH IPAKTUYECKHUX 3ajad
IMOBCEAHEBHOM XKU3HU;

OYeHUBAMb, CPABHUBAMb U UCHOIb3068AMb NPU PEUleHUU NPAKMUYECKUX 3A0ay YUCT08ble
3HAYEHUs1 PealbHbIX GeIUYUH, KOHKPEemHble YUCA08ble XAPAKMepPUCMUKU 00beKmos
OKpYHCcarouje2o mupa.

YpaBHeHUs] 1 HEPABEHCTBA

Pemrate nuHeiiHbIE ypaBHEHHS 1 HEPABEHCTBA, KBAAPATHHIC YPAaBHEHHS,

pemrath jorapudMUUecKue U MoKasaTelbHble ypaBHeHus Buaa log,(bx + ¢) = d, aP**¢ =
d (rae d MOXHO MPEACTaBUTH B BHUJE CTENEHH C OCHOBAaHMEM a) M HEPaBEHCTBA BHUJIA
log, x < d, a* < d (rae d MOXKHO TIPEJCTaBUTh B BHJIC CTEIICHH C OCHOBAHUEM a);
NPUBOJNUTH HECKOJIBKO MPUMEPOB KOpHEH TPUTOHOMETPUUECKOTO0 YpaBHEHHS BHUJAA Sinx =

a, cosx=a, tgx=a, ctgx =a, roge a — Ta0JINYHOE 3HAUYECHUE COOTBETCTBYIOLIEH
TPUTOHOMETPHUECKON (PYHKIIHH;
pewamsb HeC/lOJCHbLE PayuoHalbHbLe, noxazameivbHbie, Jnocapugmuyeckue,

MPUSOHOMEMpUYECKUe VYpPaeHeHus, HepaseHcmea U Ux Cucmemvl, npocmeuuiue
UppayUoOHaIbHble YPAGHEeHUs U HEPABEHCMEA,

UCNONIBL306AMb MeMOoObl pelleHUs YPAGHeHUll: npuedeHue K 8udy «npouzsedeHue pasHo
HYTIIO» UNU «4ACMHOE PAGHO HYII0», 3AMEHA NEPEMEHHbBIX,

UCNONIBL3068AMb MEMOO UHMEPBAN08 Ol peUuleHUsl HePaABeHCNE;

ucnonvzoeams  epaguueckuil  Memoo 0ai NPUOIUNCEHHO20 peuleHUus YpPaeHeHuu U
HepaseHcme,

usobpaxcamo  Ha4  MPULOHOMEMPUUECKOU  OKDYICHOCMU — MHOMNCECMBO  peuleHutl
MPULOHOMEMPUHECKUX YPAGHEHUL U HEPABEHCNS.

B noeceonesnoit ycuznu u npu uzyuenuu opy2ux y4eOHvix npeomemaos:

COCTaBISITh W peIlaTh ypaBHEHUs, CUCTEMbl YPAaBHCHUU U HepaseHcmea TPU PEIICHUU
HECJIOKHBIX MPAKTHYECKUX 33724 U 3a0ay U3z Opyeux yueOHulX npeomemos,

UCNONL308aMb YPAGHEHUs U HEPABEHCMEA O/l NOCMPOEHUS U UCCAe008AHUS NPOCMEUUUX
MamemMamuyecKux mooenetl peaibHblX CUMyayutl Ui NPUKIaoOHbIX 3a0ay,

yMemb UHMEPnpemupoeams NOJIYVYEHHbI NPU PeueHUU YPAGHEeHUs, HepageHcmed Uiu
cucmembvl pe3yibmam, OYeHUBams e20 npagoonododue 6 Konmexkcme 3a0aAHHOU pPeanlbHOU
cumyayuu Ui nPUKIAOHoU 3a0ayu.

DOyHKIUUHA

OnepupoBaTh TOHSATHUSMH: 3aBUCUMOCTh BEIHYMH, (QYHKIUS, apryMEeHT W 3HAYCHHE
¢byHKIMH, 007aCTh ONpEaeICHUs] 1 MHOXKECTBO 3HaYeHUH (YHKIUH, rpaduK 3aBUCHMOCTH,



rpaduk GyHKIEH, HYIA GYHKIAA, TPOMEKYTKH 3HAKOMOCTOSHCTBA, BO3pacTaHHUE U
yObIBaHUE (PYHKIMM HA YUCIOBOM IPOMEXKYTKE, HAauOoJbllee W HaUMEHbIIEe 3HaueHUs
(GyHKIMM Ha 4YHCIOBOM TIPOMEXKYTKE, NepHOAMYecKass (QYHKIUS, TMEpUOA, uémHas U
Heuémuas pyuxkyuu,

ONEpHPOBATH TMOHATUSAMH: TpsAMas W oOOpaTHas MPOMOPHUOHAIBHOCT, JIMHEHHAs,
KBaJpaTuuHas, Jjorapudmuueckas H TmoKa3zaTenbHas (GYHKIUH, TPUTOHOMETPUUYECKUE
GyHKIUY;

pacnio3HaBath rpaduku QyHKIIUH TPsIMOM U OOpaTHOM MPONMOPIUOHATBHOCTH, JIUHEHHOH,
KBaJPaTUYHOM, JIOTapu(PMUUIECKOH, MOKA3aTeILbHOW W TPUTOHOMETPUYECKUX (PYHKIUH U
COOTHOCHUTH UX € (hOpMyJIaMU, KOTOPHIMU OHH 3a]1aHBI;

HaXOJUTh 10 rpaduKy NpUOIKEHHO 3HAUCHUS (PYHKIIUH B 3a/JaHHBIX TOYKAX;

omnpenensate 1o rpaduxky cBoicTBa (GyHKUMHM (HYJIH, MPOMEXYTKH 3HAKOIMOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HanOOJIbIIINE M HAUMEHBIINE 3HAYESHUH 11 T. I1.);

CTpOUTh 3Cku3 Tpaduka (yHKUIUHU, YAOBIETBOPAIOIIECH NpHUBEIEHHOMY HAOOPY YCIOBUM
(MpOMEXXYTKH BO3pacTaHHsi M yObIBaHUS, 3Ha4eHHWE (DYHKIMHM B 3a/JaHHOW TOYKE, TOUKU
9KCTPEMYMOB, ACUMNIMOMbL, HYAU DYHKYULU U M. O.);

onpedenamsv 3HAYeHUe @OYHKYUU NO 3HAYEHUIO ApPeYMEeHmMAd NpU PA3IUdHbIX Cnocobax
3a0anus yuKyuu,

cmpoums epapuKu u3yyeHHvIX QYHKYUL,

peuiams ypagHeHus, npocmetiuiue Cucmemsl ypagHeHUll, UCNONIb3YS CBOUCMBA OYHKYUL U UX
epaguxu.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eOHvlxX npeomemaos:

OTIpeNeNiATh MO TpapuKaM U UCHOAb306aMb OJisl peuleHus NPUKIAOHbIX 3a0ay CBOWCTBA
peajbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOJNbIIME ¥ HAMMEHBIIME 3HAYCHUS,
MPOMEXKYTKH BO3paCTaHUs W YOBIBaHHS, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, ACUMNMONMDbL,
NEepUoJl M T. 1.), MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IMPaKTHUECKOU
CUTYaIlUH;

onpedenamos no cpaguxam npocmetiuiue XapaKmepucmuKku Nepuooudeckux npoyeccos 6
ouonozuu, IKOHOMUKe, My3viKe, paOUOC8I3U U M. n. AMAAUMYOA, NePUoo u m. n.).

TexcroBbI€E 3a0a4N

pemaTh HECJIOXHBIE TEKCTOBBIC 33Jaud Pa3HBIX THIIOB, peulams 3a0ayu pazHviX Munos, 8
MOM Yucie 3a0auu NOBbIUEHHOU MPYOHOCMU,

8bI0UPAMb ONMUMATLHBLL MEMOO PeueHls 3a0a4l, paccCMampueas pasiuiHvle Memoobl,
AHAIM3UPOBATh YCIOBUE 3a7aud, CTPOUTH A €€ pEelIeHUS MaTeMaTH4YeCKyl0 MOJEIb,
npPoB0OUMb 0OKA3AMEbHBIE PACCYHCOCHUS,

MOHUMATh M UCIOIB30BaTh ISl PEIICHUsS 3a/1a4il WH(GOpPMAIKIO, MPEJICTABICHHYIO B BUIE
TEKCTOBOW M CUMBOJIBHOH 3aITUCH, CXeM, TAOJIUII, TUarpaMM, Tpad)uKoB, pUCYHKOB;
JEICTBOBATH IO aliTOPUTMY, COAEpKAIIEMYCs B YCIOBUHU 3a/1a4H;

UCIIOJTb30BATh JIOTHUECKUE PACCYKICHUS TIPU PEIICHUU 3/1a4H;

pabotaTh ¢ U3OBITOYHBIMH YCIOBUSMHU, BBIOMpas #3 Bcell HHpOpManUM JaHHBIE,
HEOOXOIUMBIC JJTS PEIICHUS 3a1a4H;

OCYIIECTBIISATh HECTIOKHBIN TIEpeOOp BOSMOXKHBIX PEIICHUMN, BBIOMpAs U3 HUX ONTUMAaIbHOE
0 KpUTEPHSIM, C(HOPMYITHPOBAHHBIM B YCIIOBHH;

AHATM3UPOBATh U MHTEPIPETUPOBATH MOJTYYCHHBIE PEIICHUs B KOHTEKCTE YTOIHWS 3aJauH,
BBIOMpATh PENICHHS, HE TIPOTHBOPEYANTUE KOHTEKCTY;

peliaTh 3a7a41 Ha pacd€T CTOMMOCTH TMOKYTIOK, YCIIYT, TIO€3/I0K U T. I.;

peliaTh HECIOXKHBIC 3a]add, CBS3aHHBIC C JOJCBBIM y4YacTHEM BO BIAJCHHH (UPMOH,
NPEINPUITHEM, HEABHKUMOCTHIO;

PEIINTh 33J]a4d Ha TPOCTHIC MPOIEHTHI (CHCTEMBI CKHJIOK, KOMHUCCHHM) M Ha BBIYHCIICHHE
CJIOXHBIX MPOIIEHTOB B PA3IMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB U UTIOTEK;

peliaTh MpakTHYeCKUE 3a7add, TPEOYIOIIHe HCIIONb30BaHMS OTPHUIATCILHBIX YHCEN: Ha
ompesieNieHue TEeMIIepaTyphl, MOJIOKEHUS Ha BPEMEHHOW ocH (10 Haimied 3pbsl U MOCIe),
TTyOWHBI/BBICOTHI, HA IBMYKCHUE JICHEXKHBIX CPEICTB (TPUXO0J/pacxom) u T. 11.;



MCIIOJIb30BAaTh MOHATHE MacTada JIs HAaXOXJICHUS PACCTOSHUN M JUTMH Ha KapTax, IIaHax
MECTHOCTH, IJIaHAX MTOMEIIECHUH, BBIKPOHKaX, IPH pad0oTe Ha KOMITBIOTEPE U T. 1T,

pewams  3a0auu, mpedyiowue nepebopa BaApPUAHMOS, NPOBEPKU YCI08Ull, 6bl00pa
ONMUMANTLHO20 pPe3yIbmama,

AHAUBUPOBAMb U  UHMEPNPEMmUposams pe3yibmamsl 6 KOHMeKCcme YCA08Usi 3a0adu,
8bIO0UPaAMb peuteHusl, He NPOmueopeyaujue KOHMeKcmy;

nepesooums npu peueHuu 3a0ayu UHGOpMayur u3 00HOU hopmul 8 Opyeylo, UCHOb3YS NPU
Heobxo0umocmu cxemvl, mabauysl, epaghuxu, OUaZPammbol.

I'eomeTpus
ba3oBblii ypoBEHb

ONEepUPOBaTh  MOHATHSIMH:  TOYKA,  MOpsiMas,  IUIOCKOCTh,  MapajUIebHOCTh |
NEPIEHIUKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

pacro3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHHMKOB (TIpHU3Ma, MUpPAMUIA, MPSMOYTOJIBHBIN
napajuieienumnes, Kyo) u Ten BpameHus (KoHyc, IWIMHAp, chepa um 1miap), eradems
cmanoapmHou  Kiaccugukayuel.  NpoOCMPAHCMEEHHbIX — Queyp  (Mupamuovl, NpusMel,
napasnenenuneowvl);

n300paxarh u3ydaemble (UTYPBI OT PYKH M C NPUMEHEHHEM IMPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

JIeJIaTh BBIHOCHBIC TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: B CBEPXY,
COOKY, CHU3Y; CHPOUMb CeUueHuss MHO202PAHHUKOG;

U3BJICKATh, UHMEPNPEMUPOSAms U npeodopazoeviéams WHHOPMAIHIO O TPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMbBIX U NIOCKOCMell 8 NPOCMPAHCcmee,

npuUMeHSTh TeopeMy [Iudaropa nmpu BEIYUCICHUH YJIEMEHTOB CTEPEOMETPHUCCKUX (DUTYD;
HAaXOJUTh OOBEMBI W IUIONIAJM TIOBEPXHOCTEH MPOCTEHUIMX MHOTOIPAHHUKOB, Tl
BPAIICHHS, TEOMETPUUYCCKUX TeJl C IPUMEHEHHEM (hOPMYIT,

BbLIYUCTIAMY PACCMOAHUS U Y2llbl 8 NPOCPAHCNGE,

NPUMEHAMb 2eomempuyeckue gaxmvl 0iisi peulenus 3a0ay, NPeononazaruux HecKoIbKO
Wazo6 peuleHus, eciu YCio8us NPUMeHeHUs 3a0aHbl 8 IGHOU popme;

peuams 3a0auu Ha HaxX0HCOeHUe 2eOMEeMPUYECKUX GeTUNUH NO 0OPA3YAM UTU ANCOPUMMAM,
Gopmynuposams ceoticmea u nNPusHaKu Gueyp;

O00KA3bIBAMb 2e0MeMmpudecKue YmeeprHcOeHuUsl.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux y4eoHvlxX npeomemos:

COOTHOCUTH a0CTPaKTHBIE T€OMETPUYECKUE MOHATUSA U (PAKTHI C PeaTbHBIMU >KU3HEHHBIMH
00BEKTaMHU U CUTYAIUSIMU;

UCIIONIb30BAaTh CBOWMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTyp M perieHus
TUTIOBBIX 337249 MPAKTHYECKOTO COCPKAHUS;

COOTHOCHUTb TUTOMIA/IM TOBEPXHOCTEH TN OJJUHAKOBOM (DOPMBI pa3IMYHOTO Pa3Mepa;
COOTHOCHTH 00BEMBI COCY/IOB OJJTHAKOBOH (DOPMBI pa3IMIHOTO pa3Mepa;

OIIeHUBaTh ()OPMY MPAaBUILHOTO MHOTOTPAHHUKA TIOCTIE CIHIIOB, CPE30B U T.I. (OMpPENesTh
KOJIMYECTBO BEpIIHH, pEOep U rpaHell OTydeHHBIX MHOTOTPAHHUKOB);

UCNONb308AMb  CBOUCMBA 2€0MEMPUYECKUX Queyp 01 peuleHus 3a0a4y NpaKxmuidecko2o
xapaxmepa u 3a0ay u3 opy2ux ooiacmeti 3HaHU.

BexTopbl M KOOPpANHATHI B IPOCTPAHCTBE

OTIEpUPOBATh TIOHATHSAMH: JICKAPTOBBI KOOPJAMHATHI B TPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOPaMH, CKaJIsIpHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI;

HAXOJUTh KOOPJIMHATHI BEPIIMH Ky0a UM MPSIMOYTOJIBHOTO MapalIeNenuIesia, paccmosHue
MexHcOy 08yMs MOUKAMU,

HAXOJHUTh CYMMY BEKTOPOB U MPOU3BEACHUE BEKTOpa HA YUCIIO, Y201 Mex#cOy 8eKMopamu,
CKanapHoe npoussedeHue, packiaobléams 6eKMop no 08YM HEKOIIUHEAPHbIM BEKMOPAM,
3a0asams NIOCKOCMb YPAGHEHUEM 8 0eKapmogolu cucmeme KOOpOuHam,

pewams npocmetiuiue 3a0auu 86edeHuem 6eKmopHo2o baszuca.

I/ICTOPI/IH U METOJAbI MATEMATHKHU

OIMUCBIBATH OTACJIBHBIC BBIJAIOMIUCECA PE3YIIbTAThI, IIOJYYCHHBIC B XOJC pPa3BUTUA



MaTeMaTUKHU KaK HayKH;

- 3HaThb IPHUMEPhl MATEMAaTHYECKUX OTKPBITUA U MX aBTOPOB B CBSI3M C OTEYECTBEHHOH U
BCEMHUPHOU HCTOPHEH; npedcmasnams 6KIA0 6bl0AIOWUXCA MAMEMamuKos 8 passumue
MamemamuKy U UHbIX HAY4YHbIX oOaacmel,

- TOHMMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccuu;

- TNPUMEHSATh M3BECTHbIE METOJbl MpPH PEHICHUU CTaHAAPTHBIX U  HeCmaHOapmHbix
MaTEMaTUUYECKUX 3a/1ay; UCNOAb308AMb OCHOGHbIE MemoObl 00KA3AmenbCmed, nposooumy
00Ka3amenbcmeo U 8bINOIHAMb ONPOBEPIHCEHUE,

- 3aMeuyaTh M XapaKTEepPU30BaTb MATEMAaTHYECKHE 3aKOHOMEPHOCTH B OKpY’Karoleu
NEHCTBUTENIBHOCTU U HA UX OCHO8e Xapakmepu3oeamv Kpacomy U COBEePUIEHCNEO
OKPYAHCAIOUIe20 MUpa, a makice npousseoeHuti UCKyccmea,

- npumeHAmMb npocmeluiue NPOSPAMMHblE CPeocmed U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueHur Mamemamudeckux 3a0au.

Coaepxxanue Kypca

DOyHKIUUHA

TpuronomeTrpuyeckue QyHKIHH Y = sinx Yy = cosx, y = tgx. @yuxyus y = ctg x. CBoiicTBa 1
rpaduKd TPUTOHOMETPHUYECKUX (PYHKIUH. APKKOCUHYC, APKCUHYC, APKMAHSEHC YUCIA, APKKOMAHZEHC
yucaa. Obpamuuvle mpuecoHomempuieckue QyHKyuu, ux ceotUcmea u epapuxu.

Ilpeobpazosanus epagurxos ¢ynxyuil: cosueu 60016 KOOPOUHAMHBIX OCel, pacmsaxcenue u
colcamue, CUMMemMpUs OMHOCUMENbHO KOOPOUHAMHBIX ocell U Hadana Koopounam. I paghuxu e3aumuo
00pammuwIx hyHKYUIL.

DJIeMeHThI MATEMATHYECKOI0 AHAIHU3A

[TpomsBonnas ¢yHkumu B TOouke. KacarenpHas k rpaduky ¢yHkumu. ['eomerpuueckuii u
¢uznueckuit cMmpicn npousBogHOW. [IpousBonHble 3nemeHTapHBIX (yHKUUH. [IpomsBogHas cyMMbl,
IPOU3BEACHUS, YaCmHO20 ABYX (DYHKIHIA.

Bmopas npoussoonas, eé ceomempuyeckutl u QuauuecKuil CMoici.

[Tonsatue o HempepblBHBIX (yHKIUAX. TOYKM HKCTpemMyMa (MakcUMymMa M MHHHMYyMA).
WccnenoBanue »s1eMEHTApHBIX (QYHKIMH Ha TOYKM SKCTPEMyMa, HAXOKJIEHHUE HaumOOJBIIET0 U
HaMMEHBIIET0 3HAYeHUH (YHKLUUU C TOMOUIbIO NMPOU3BOAHOMN. [locmpoenue epaguxos ¢hynxyuii c
nOMOWbIo NPou3eooHsIX. Ilpumenenue npoussoo0HOU NPU peulerHuly 3a0ady.

Ilepsoobpasnas. Ilepsoobpasnvie sn1emenmapnvix ¢yukyui. Ilnowads Kpusoruneuno mpaneyuu.
@opmyna Hvromoua-Jletionuya. Onpedenennvii unmezpan. Bvluucienue niowaleti nAOCKux @ueypu
00beM08 meil 8paujeHUsi ¢ NOMOWbIO UHMe2Pald.

CTaTHCTHKA H TeOpHs BePOSITHOCTEH, JIOTHKA 1 KOMOMHATOPHKA

Yactota U BepOATHOCTb COOBITHUS. JlOCTOBEpHBIE, HEBO3MOMKHbIE U CIIy4ailHble COOBITHS.
Boruncnenne BEpOSTHOCTEH B ONBITaX C PaBHOBO3MOXHBIMH DJIEMEHTapHBIMU HMCXOJaMHu. PemnieHue
3a7a4 ¢ MPUMEHEHHEM KOMOMHATOpPUKH. BeposTHOCTh CyMMBI JIByX HECOBMECTHBIX COOBITHH.
[TpoTHBOIOI0KHOE COOBITHE U €T0 BEPOSTHOCTb.

Ilpasuno ymnooxcenus eeposmuocmeu. DPopmyna noanou eeposmuocmu. Pewenue 3aoau c¢
npuMeHenuem oepesa eeposimHocmell. J{uckpemmusvie Ciyuatinble 6eUYUNbL U UX pACHpedeleHUs.

Mamemamuueckoe oocuoanue, oucnepcusi cayyainot eenuuunvl. Cpednee KeaopamuuHoe
OMKIOHEHUe.

llonamue o Hopmanohom pacnpedenenuu. Ilpumepsl cayuaumblX 6eIUYUH, HOOYUHEHHBIX
HOPMAbHOMY 3AKOHY (NO2PeunoCmsb U3Mepenut, pocm Yelo8exa).

IIpeocmasnenue o 3axone bonvuwux yucen. Ponv 3axkona Oonvbwiux uucen 6 Hayke, npupooe u
obwecmse.

Coemecmmuvie HaboOeHus 08yx cryyatnvlx geaudut. [lonamue o koppenayuu.

I'eomerpus
Tena BpameHus:: UUIMHAP, KOHYC, cdepa U map. OCHOBHBIE CBOWCTBAa IMPSIMOIO KpyroBOT'O
LWIMHApPA, IPSIMOT0 KpyroBoro KoHyca. M3o0paskeHue Ten BpalieHus Ha MI0CKOCTH.



Ilpeocmasnenue 06 yceueHHOM KOHYce, cedeHus KOHyca (napaiieibHoe OCHOB8AHUI U
npoxoosiee uepe3 GepuIUHy), CeyeHus YUIUHOPA (NaApaiieibHO U NePReHOUKYIAPHO OCU), CeyeHUs.
wapa. Pazeepmka yununopa u konyca.

IIpocmetiwue KomOuHaYUU MHO20SDAHHUKOS U Mejl 8PAUYEHUS MeAHCO) CODOLL.

Beruncnenue 31eMEHTOB TPOCTPAHCTBEHHBIX ¢uryp (peOpa, amaronanu, yribel). [liomans
MOBEPXHOCTHU MPABUIILHON MUpPaMUIbl U MpsIMON mpu3Mbl. [1101mans moBepXHOCTH MPSMOTO KPYroBOTo
[WIMH]IPA, TIPSIMOTO KPyroBoro konyca u mapa. [lonstue 06 oobeme. OObeM mupaMuibpl U KOHYCA,
npu3Msbl U IIMHApa. OO6beM miapa.

Iloooouvie mena 6 npocmpancmee. COOTHOWICHHS MEXIY IUIOMIASAMH TOBEPXHOCTEH U
o0BeMaMH ITONOOHBIX TEN.

Heuoicenus 6 npocmpancmee: napanieivhblii NEPeHOC, YeHMpPAalbHas CUMMEMPUs, CUMMempus
omHocumenvrHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue 08UdICEHULI NpU peuteHuu
3a0au.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE.

CymMa BEKTOpPOB, YMHOKCHHE BEKTOpa HA YHCIIO, YOl MEXKIy BeKkTopamu. KoimmHeapHbie H
KOMIUTaHapHbIe BEKTOpbl. CranapHoe npoussedenue sekmopos. Teopema o paznodcenuu 6ekmopa no
mpem HeKOMHnAaHapHelm eekmopam. CKansapHoe npouzgedeHue 6eKkmopos 6 koopounamax. llpumenenue
BEKMOPOB NPU peueHUU 3a0ay Ha HaAX0NCOeHUe PACCMOAHUU, ONIUH, naouaoel U 00beMos.

Ypaenenue nnockocmu 6 npocmpancmee. Ypaenenue cghepvl 6 npocmparncmee. @opmyna ons
8LIYUCTEHUS PACCMOAHUSL MeHCOY MOYKAMU 8 NPOCMPAHCMEe.

TemaTHuyeckoe NVIAHUPOBAHUE

Tema KosinyecTBo 4yacoB

[ToBTOpenue nzydennoro B 10 kmacce. 12
Tpuronomerpruyeckue QyHKIMH. 18
[{ununnp, KOHyC U map. 14
[IpousBosiHas U €€ reOMETPUUECKUN CMBICTI. 15
[IpumeHeHne npon3BOIHON K HCCIIeI0BaHUIO (QYHKIUI. 12
WuTerpai. 11
OOBemBI TeT. 16
KomOuHaropuka. 10
Meroza KoOpAuHAT B IPOCTPaHCTBE. JIBUKEHUSI. 19
DIEMEHTBI TEOPUH BEPOSITHOCTEM. 12
CraTucTuka. 8
IToBTOpenue u3yuyeHHoro B 11 knacce 4
[TpomexxyTouHast aTrecTanus (KOHTpoJibHas pabora). AHanu3, paboTa 4
HaJ OIIMOKaMH.

MTorosoe nmoBropeHue 14

Hroro




KanenaapHo - TeMaTu4eckoe NJIAHUPOBAHUE Y4e0OHOI0 MaTepuaJia
1o MaTeMaTHKe

11 kaace
IIpumeuanue
Ne Jara (onucaHue
YPOK Ha3panue pa3aena u TeMbl MPOBe/IEHHs MO0 NPUYHH
a miany/ gakr. KOPPEKTUPO
BKH JIaT)

1. [ToBTOpenue nzydennoro B 10 kacce. 01.09

JleficTBUTENIbHBIC YHCIIA, CTETICHHAsT (QYHKIHSL.
2. [ToBTOpenue nzydennoro B 10 kacce. 01.09

JleficTBUTENIbHBIC YHCIIA, CTETIeHHAst (QYHKIUSL.
3. [ToBropenue uzyuennoro B 10 xmacce. 02.09

[TokazarenbHas U Jorapudmuydeckas QyHKIUH.
4. [ToBTropenue uzyuennoro B 10 kmacce. 02.09

[TokazarenpHas U Jorapudmuueckast QyHKIUH.
5. [ToBTropenue n3ydenHoro B 10 kiacce. 07.09

Tpuronomerpuueckue GOpMyJIbl.
6. [ToBTropenue n3ydenHoro B 10 kiacce. 08.09

Tpuronomerpuueckue GOpMyJIbl.
7. [ToBTropenue n3yuennoro B 10 xmacce. 08.09

TpuronomeTprueckre ypaBHEHHS.
8. [ToBTropenue n3ydennoro B 10 xmacce. 09.09

TpuronomeTprueckre ypaBHEHHSI.
9. [ToBTropenue n3ydennoro B 10 xmacce. 09.09

[TapannenbHOCTb U EPIEHAUKYIAPHOCTD
IPSIMBIX Y INIOCKOCTEN. MHOIOrpaHHUKH.

10. [ToBropenue n3ydenHoro B 10 xmacce. 14.09
[TapannenpHOCTh U EPIEHIUKYIPHOCTD
MPSIMBIX Y INTIOCKOCTEN. MHOTOrpaHHUKH.

11. IToBTOpenue nusyuyennoro B 10 kacce. 15.09
[MapannenbHOCTh U MEPIEHINKYISIPHOCTh
IPSIMBIX U MJIOCKOCTeH. MHOTOrpaHHUKH.

12. BxomHast KOHTposbHas paboTta 15.09

13. OO6nacTh ornpenesaeHus] © MHOKECTBO 3HAUCHUN 16.09
TPUTOHOMETPUICCKHX (DYHKITUI

14. OO6nacTh onpenesaeHus] © MHOKECTBO 3HAUCHUN 16.09
TPUTOHOMETPUIECKHX (DYHKITUI

15. OO6nacTh omnpenesaeHus] © MHOKECTBO 3HAUCHUN 21.09
TPUTOHOMETPUIECKHX (DYHKITUI

16. OO6nacTh ornpenesaeHusl © MHOKECTBO 3HAUEHU 22.09
TPUTOHOMETPUICCKHX (YHKITUI

17. YeTHOCTH, HEYETHOCTH, IEPUOANIHOCTD 22.09
TPUTOHOMETPUYECKHUX (DYHKITUI

18. YeTHOCTh, HEYETHOCTh, IIEPHUOTUTHOCTH 23.09
TPUTOHOMETPUYECKHX (DYHKITUI

19. CBoiicTBO PyHKIIMHM Y = COS X U e€ rpaduk 23.09

20. CBoiicTBO pyHKIIMU Y = €OS X U €€ TpadukK 28.09

21. CBolCTBO PYHKIIMU Y = €OS X U €€ Tpaduk 29.09

22, CBoiicTBO QyHKIIMN Y = sin x u e€ rpaduk 29.09

23. CBoiicTBO QyHKIIMHN Y = sin x u e€ rpaduk 30.09

24, CBolicTBO pyHKIIMH Y = sin X u e€ rpadux 30.09

25. CaoiicTBo QyHKIIMN Yy = tg x U e€ rpaduk 05.10

26. CpoiictBo QyHKIMN Yy = tgx u e€ rpaduk 06.10




21. CpoiictBo QyHKIIMHN Yy = tg x U e€ rpaduk 06.10
28. OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU 07.10
29. Ypok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I 07.10
30. KonTponbnas padora Nel mo Teme 12.10
«Tpuronomerpuueckue QyHKIUN
31. Humuuap 13.10
32. [TonsTie nunuHapa 13.10
33. [Tnomane MOBEPXHOCTH MUTUHIPA 14.10
34. Komnyec. [TonsiTue konyca 14.10
35. [Tnomane MOBEpXHOCTH KOHYCA 19.10
36. Y ceu€HHBII KOHYC 20.10
37. Cdepa u map 20.10
38. B3anmMuoe pacnionoxenre cepbl U IIOCKOCTH. 21.10
39. KacaTenpHast 10CKOCTH K cdepe. 21.10
40. [Tnomans chepor 26.10
41. B3aumnoe pacnionoxenue chepbl U NpsMoit 27.10
42. Cdepa, BrrcanHas B HIUIMHAPUIECKYIO U 27.10
KOHHYECKYIO TOBEPXHOCTH.
43. CeueHus MWIMHIPUIECKON M KOHUYECKOM 28.10
MMOBEPXHOCTEN
44, KonTponbnas padora Ne2 no teme «Llununnp, 28.10
KOHYC U IIap»
45. [TpounsBoaHasl. 09.11
46. [Tpoun3sBoHasI. 10.11
47. [Ipon3BoiHas CTENEHHON PYHKIINH. 10.11
48. [TponsBoiHast CTENIEHHON QYHKIINU. 11.11
49, [TpaBwia quddepeHnnpoBaHMsL. 11.11
50. ITpaBuna nuddepeHpoBaHusl. 16.11
51, ITpaBuna nuddepeHpoBaHusl. 17.11
52. [Ipon3BOHBIE HEKOTOPBIX IIEMEHTAPHBIX 17.11
byHKIHi.
53. [Ipon3BoIHbIE HEKOTOPBIX JIEMEHTAPHBIX 18.11
GbyHKIHi.
o4, [Ipon3BOHBEIE HEKOTOPBIX IIEMEHTAPHBIX 18.11
byHKIHi.
95. ['eomeTpryeckuii CMbICI IPOU3BOIHOM. 23.11
56. I'eoMeTprUYECKUI CMBICI IPOU3BOIHOM. 2411
S7. I'eoMeTpHUYECKUI CMBICI IPOU3BOIHOM. 2411
58. Ypok 00001eHNs ¥ CHCTeMAaTU3alluN 3HAHU I 25.11
59. KonTtponbHas pabota Ne3 o reme 25.11
«IIpon3Bo/iHast U €€ TEOMETPUUYECKHUI CMBICI»
60. Bospacranue u yobiBaHue QyHKIMH 30.11
61. BospacTtanue u yObiBanue QpyHKInu 01.12
62. OKCTpeMyMbl QYHKIUU 01.12
63. DKCTPEMYMBI ()YHKITHH 02.12
64. [IpuMeHeHne Mpou3BOTHON K TOCTPOSHHUIO 02.12
rpaduKoB PyHKIHHA
65. [IpuMeHeHnne Mpou3BOTHON K TOCTPOEHHUIO 07.12
rpaduKoB PyHKIHHA
66. Hanbonpiee n Hanmenbpee 3Hadenns Gpyaknun | 08.12
67. HauOonbniee n Haumenblee 3Ha4eHus pynkuun | 08.12
68. Hanbonpiee n Hanmenbee 3Hadenns Gpyaknun | 09.12
69. BrimykiocTs rpaduka ¢pynkuuu, Toukn neperuba | 09.12




70. Ypox 00001IeHNS ¥ CHCTeMAaTH3alluK 3HAHUHN 14.12
71. Konrtponsnas padora Ne4 o teme «IIpumenenune | 15.12
MIPOM3BOTHON K MCCIICIOBAHUIO ()YHKITHI)
72. IlepBooOpazHas 15.12
73. ITepBooOpaznas 16.12
74. [TpaBuia HaX0XKJICHHS IEPBOOOPA3HBIX 16.12
75. [TpaBua HaXOXKIEHUS IEPBOOOPAZHBIX 21.12
76. [Tnomans KpUBOJWHEHHON Tpanenuu U uaTerpat | 22.12
77. [Tnomaab KPUBOIMHEWHON Tpanenwu u uaTerpan | 22.12
78. Brruucnenue unTerpanoB. Beruncnenue 23.12
TUIONIA/IeH C TIOMOIIBIO HHTETPAJIOB
79. [IpuMeHeHne MpOU3BOIHOM M MHTETpaa K 23.12
PENICHUIO MPAKTUIECKUX 3a]1ad.
80. [IpuMeHeHne MpOu3BOIHON M MHTETpasa K 28.12
PEIICHUIO MPAKTUIECKUX 3a]1ad.
81. Ypok 000011IeHHS ¥ CHCTEeMaTH3alluK 3HAHU I 29.12
82. KonTponbnas pabora No5 nmo teme «uTerpan» 29.12
83. [TonsiTre o6beMa 11.01
84. O6beM IpsIMOYTOJILHOTO Napasuieenunena 12.01
85. O0BeM NpsIMOi TPU3MBI 12.01
86. O0BeM HMuIMHIpa 13.01
87. O0beM IHHIpA 13.01
88. Brruncienre 00bEMOB TEJI C IIOMOIIBIO 18.01
WHTETpaia
89. Brrauciienne 065eMOB Tell C TOMOIIBIO 19.01
WHTErpasia
90. OO0BeM HAKIIOHHOM MTPHU3MBI 19.01
91. O06BeM TUPaAMUJIBI 20.01
92. O0Bem KoHyca 20.01
93. O06mwem mapa 25.01
94, O06beM mrapa 26.01
95. OOBeM IIapoBOro CErMeHTa, IIIAPOBOTO CIIOS, 26.01
IIIApPOBOTO CEKTOPA
96. [Tnomane chepsr 27.01
97. ITnomans cheps 27.01
98. KonTponbras padota Ne6 mo teme «O0beMbI 01.02
Te»
99. [TpaBwiio mpon3BeIeHUs 02.02
100. | IlepecTaHOBKH 02.02
101. | IlepectaHoBKH 03.02
102. Pasmerenus 03.02
103. | CoueraHus ¥ UX CBOWCTBA 08.02
104. | CoueTaHus ¥ UX CBOWCTBA 09.02
105. | bunom Herotona 09.02
106. | bunom HerotoHa 10.02
107. Ypok 060011eHNs U CCTeMaTU3alluy 3HAaHUN 10.02
108. | KonrponbHas pabora Ne7 o teme 15.02
«KombOuHaTOpHKa
109. | IlonsiTue BekTopa. PaBeHCTBO BEKTOPOB. 16.02
110. | CnoxeHue v BEIYNTAHHUE BEKTOPOB. 16.02
111. | YMHOXXeHHe BEeKTOpa Ha YHCJIO. 17.02
112. | Kommnanapssie BeKTOpHI. [IpaBuio 17.02

napaJjiicJcnuImcaa.




113. | Pa3znoxenue BekTopa 1o TpéM HeKOMIUTaHapHbIM | 22.02
BEKTOpaM.

114. | [IpssMmoyronpHast cuCTeMa KOOPIUHAT B 24.02
IPOCTPAHCTBE

115. | KoopauHatsl BeKTOpa 24.02

116. | CBs3b MeXIly KOOpAUHATAMU BEKTOPOB U 01.03
KOOPJIMHATAMH TOUYEK

117. | Tlpocreiimme 3axaun B koopauHarax. Ypasaeaune | 02.03
chepsl

118. | Yron Mexay BeKTOpaMu 02.03

119. | CkansipHoe nIpoHn3BeICHUE BEKTOPOB 03.03

120. | CxansipHOE MPOM3BEICHHE BEKTOPOB 03.03

121. | BeruncneHue yrioB MEXKAY NPSIMBIMU U 09.03
TUIOCKOCTSIMU

122. | YpaBHEeHHE TIIOCKOCTH 09.03

123. | YpaBHEHHE MIIOCKOCTH 10.03

124. | llenTpanbHas, oceBasi, 3epKajgbHass CAMMETPHUU 10.03

125. | IlapamienbHbIH IEpEeHOC 15.03

126. | [IpeoGpazoBanue moao0ms 16.03

127. | KonrponbHas padora Ne8 mo teme «Meton 16.03
KOOPJIMHAT B IMTPOCTPAHCTBE. JIBUKECHUS»

128. | CoObiTus 17.03

129. KomOunanus coOwrtuii. [IpoTuBONONIOKHOE 17.03
COOBITHE

130. | BepositTHOCTBH COOBITHI 22.03

131. | BeposiTHOCTB COOBITHI 23.03

132. | CnoxeHue BepoSITHOCTEH 23.03

133. | CnoxeHue BepOSITHOCTEH 24.03

134. | He3aBucuMbie COOBITHS. Y MHOKEHHE 24.03
BEPOSATHOCTEMN

135. | HezaBucuMbie COOBITHS. Y MHOKEHHE 05.04
BEPOSATHOCTEMN

136. | Craructuyeckasi BEpOSITHOCTb 06.04

137. | Cratuctuueckasi BEpOSITHOCTb 06.04

138. Ypok 0600111eHNs U cCCTeMaTU3alluy 3HaHU! 07.04

139. | KonrtpompHas padora Ne9 o teme «DeMeHTHI 07.04
TEOPHUH BEPOSTHOCTEI»

140. | CyyaiiHble BETMYHHEI 12.04

141. | CnydaiiHble BEIMYHUHBI 13.04

142. | lleHTpanbHBIE TEHICHINU 13.04

143. IleHTpanbHbIe TEHICHIIUN 14.04

144. | Mepnl pa3bpoca 14.04

145. | Mepsl pazbpoca 19.04

146. Ypok 0600111eHNs U CCTeMaTU3alluy 3HAaHU! 20.04

147. | KonrponbHas padora NelO mo teme 20.04
«CraTtucTuka»

148. | IloBropenwne. Tpuronomerpuaeckne QyHKIUU 21.04

149. | IloBropenue. IIpousBoaHast, npuMeHeHHE 21.04
MIPOM3BOJIHOM K MCCIIeI0BaHUIO (DYHKIIMHN

150. | IloBropenue. Lununap, konyc, map. O0beMbl 26.04
Te

151. | IloBropenue. BexTops! B mpocTpaHcTBe. MeTo 27.04

KOOpJUHAT. [[BHKeHUA




152. | [ToBropenue. Materpan. Kombunatopuka. 27.04
DJIeMEHTHl TEOPUHU BEPOSITHOCTEH

153. | [IpomexxyTouHas arrectamus (KOHTPOIbHAS 28.04
pabota)

154. | [IpomexxyTouHas arrectarus (KOHTPOJIbHAs 28.04
pabota)

155. | AHanu3 KOHTPOIBHOM paboThl. PaboTa Has 04.05
omuOKamMu

156. | AHanu3 KOHTPOJIBHOM paboThl. PaboTa Hasx 04.05
omuOKamMu

157. | [loBropenue. Moaynb «ba3oBbie HABBIKH. 05.05
UYrenue rpadukoB u quarpamm. Beraucnenue
BEPOATHOCTEH

158. | [loBropenue. Moaynb «Anredpay. Beraucnenns | 05.05
1 IpeoOpazoBaHusl. YpaBHEHUS

159. | IloBropenue. Moaynb «Anredpay. TekcToBbie 11.05
3aJauu

160. | IloBropenue. Moaynb «Anredbpa». HepaBencrsa | 11.05

161. | IloBropenue. Moxynb «I eomeTpus». 12.05
[Tnanumerpus. 'eomerpus Ha kiieTyatoi 6ymare

162. | IloBropenue. Moxynb «I eomeTpus». 12.05
Crepeomerpust. [1nomanu u 00beMsbl TEN

163. | IloBropenne. Moayinp «I'eomerpusi». M3menenust | 17.05
oAy u oobema (purypsl npu U3MEHEHUH €€
HJIEMEHTOB.

164. | IloBropenue. Moaynb «DyHkiun». ['paduku 18.05
TPUTOHOMETPHUYECKHUX, IOKA3ATEIIbHBIX,
norapu@mMuueckux GyHKIHI.

165. | IloBropenue. Moaynps «@ynkuuny». Cea3b Mexay | 18.05
rpadukoM QyHKIUU U rpaduKom eé
MIPOU3BOJHOMN

166. | IloBropenne. Moaynp «®ynkuuny. [lpumenenne | 19.05
IIPOU3BOIHOM K MCCIIEIOBAaHHUIO (PYHKIUH

167. | UroroBas koHTposbHas paboTa B opme EI'D 19.05

168. | HroroBas koHTpoJsibHas paboTa B opme EI'D 24.05

169. | 3axmoYnTENEHOE IIOBTOPEHUE. 25.05

170. | 3akarouMTeNbHOE TOBTOPEHHE. 25.05




