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1. MNOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma mno mnpeamery «MartemaTuka: airedpa W Hauaia
MaTeMaTU4YecKoro auanmsa, reomerpusi» nis 10-11 kmaccoB  cocraBiieHa B
cootBeTcTBUM ¢ PI'OC cpemgnero oOmiero o0pa3oBaHUs, HA OCHOBE aBTOPCKOM
nporpammbl 1o matematuke C.M. Hukonbckoro, M.K. Iloramosa, H.H.
PemrernukoBa, A.B. IlleBkuna. Anreopa .10-11 wiaccel. / Coct. bypmuctposa
T.A. - M.: Tlpocsemenue, 2018 u aBropckoit mporpammsl no matematuke JI.C.
Artanacsra: ['eometpus. Coopauk padoumnx mporpamm. 10 — 11 kmaccel. ba3zoBsrii
U yrayOJeHHBIM. YPOBHH: TOCOOME Ui YYUTENed oO0Ieo0pa3oBaTeIbHBIX
opranm3anmii / coct.T.A. Bypmuctposa. - M.: IIpocsemenne, 2018, cooTBeTCTBYET
yueoHomy miiany MBOY 11O Ne 7.

Yuebusm mmanoM MBOY 11O Ne 7 na usyuenue npeamera «MaremaTuka:
anredpa ¥ HA4YaJo0 MAaTeMAaTHYEeCKOTO aHalin3a, FTE€OMETPUsD OTBOAUTCS 6 4acoB B
HEJIEJII0 B TeUeHHUe Kakoro roga odydyenus, scero 408 ypokos. Tak, B 10 kmacce —
204 gaca, B11 xmacce — 204 yaca.

Jlannast pabGodas mporpaMma coCTaBjieHa HJisi W3Y4YeHHUsS MpeaMera Io
cienyronmM ydyeOHukaMm: Maremaruka: ajireOpa ¥ Hadajla MaTeMaTHYeCKOTO
aHanu3a, reoMeTpus. Auredpa ¥ Havajga MaTEMaTHYECKOTO aHajau3a . YYeOHHK
st 10 kimacca 0011e00pa3oBaTeNIbHBIX YUPEKICHUN: 0a30BbIM U yriayOJeHHBIH
ypoBHu /C.M. Hukonsckuii, M. K. [loranos, H. H. Pemietnukos, A. B. [lleBkuH. -
7-¢ wm3m., gom. -M.: Ilpocsemenue, 2019. MaremaTtuka: anreOpa W Hadana
MaTEeMaTHYeCKOTO aHajin3a, reoMeTpus. AnreOpa W Hadajla MaTeMaTHYeCKOTO
aHanu3a: yudeO. mna 11kn. o0mieoOpa3oBaTeNbHBIX YUYPEXKICHUN: O0a30BbIA U
yriyonennsiit yposau /C.M. Huxonbckuii, M. K. IToranos, H. H. PemetHukos, A.
B. IlleBkun. - 7-¢ wu3n.,, gon. -M.: Ilpocemenme, 2019 JI.C.ATanacsH,
B.®.byry3oBu np. MaremaTtuka: anrebpa M Hadajgo MaTEMaTHYECKOTO aHaju3a,
reomerpusi. ['eomerpusi 10-11 xmaccel, y4eOHMK IS  OOIIE0Opa30BaATENBHBIX
yupexxkaennid. M.: IIpoceemienne, 2018r.

Pabouast mporpaMmMa COOTBETCTBYET:

1. ®enepanbHomy 3akony or 29.12.2012 No273- @3 «O6 obpazoBaHuu B
PD»

2. denepanbHOMY TOCYIapCTBEHHOMY O0Opa30BaTEIbHOMY CTaHIAPTY
OCHOBHOI'O 0O01Iero o0pa3oBaHus, YTBEPKIACHHOTO MpUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku P® ot 17.12.2010 Ne1897 (¢ usmeHeHusiMn);

3. dyHAaMEeHTAILHOMY SIAPY CojepkaHus odmiero oopazosanus / [Tox. Pen.
B. B. Koznosa, A. M. Kongakoa. — M.: [Ipoceemenue, 2009. — 48 c..



2. NJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA U U3YUEHUSA
YYEBHOI'O ITPEMETA

JIMYHOCTHBIE:

- c(popMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHSl HAyKH; KPUTUYHOCTb MBIIIJICHUS, YMEHHUE paclio3HaBaTh
JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

- TOTOBHOCTh M CIIOCOOHOCTh BECTH AHMAJIOT C JIPYTHMMH JIFOIbMH, TOCTUTATh
B HEM B3aMMOIIOHMMAHUSA, HAXOAWTh OOIIME ILEJIH W COTPYIHHYaTh ISl HX
JOCTHKCHMUS;

- HaBBIKM COTPYJHUYECTBA CO CBEPCTHHUKAMM, JETbMH MJIAQJIIErO BO3pPACTa,
B3pPOCJIBIMH B  OOpa3oBaTe/IbHOW,  OOIIECTBEHHO  IMOJE3HOM,  y4eOHO-
UCCIIEI0BATENbCKOM, IPOEKTHON U APYTHX BUJIAX JESITEIbHOCTH;

- TOTOBHOCTh U CIHOCOOHOCTh K O0Opa3oBaHUIO, B TOM YHCIE
caM000pa30BaHUIO, Ha NPOTSDKEHUU BCEH KU3HHU; CO3HATEIbHOE OTHOILIEHHE K
HENpPEpPhIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCIHEHIHONW NpodeCcCHOHAIBHON u
OOIIIECTBEHHOH 1E€ATEIbHOCTH;

- 3CTETUYECKOE OTHOILIEHUE K MUY, BKIIOYAsl ICTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOIO TBOPYECTBA;

- OCO3HaHHBIN BBIOOp Oynymiel mpodeccud M BO3MOKHOCTbH peaIu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K  Npo(ecCHOHATbHON
JEATEIbHOCTH KaK BO3MOYKHOCTH y4YacTHUsl B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX,
roCydapCTBEHHBIX, OOIIECTBEHHBIX MPOOJIEM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOSITENIbHO OMPENENITh LIEM CBOEr0 OOy4eHHMs, CTaBUTh U
dbopmynupoBarh I ce0s HOBBIE 3ajauyd B yuéOe U MO3HABaTEIbHOU
NEeATEIbHOCTH, pa3BUBAaThb MOTHUBBI W HWHTEPECHl CBOEH IO3HABaTEIbHOU
NESATEIbHOCTH;

- YMEHHE CaMOCTOSITENBHO IUIAHUPOBATh MYTH JOCTMIKEHUS LEJIEH, B TOM
4uCJIe aJbTepHATUBHBIC, OCO3HAHHO BHIOUpaTh Hambomee d(HPEeKTUBHbBIE CIIOCOOBI
pelieHus: yueOHbIX U MO3HABATENbHBIX 3a/1ay;

- YMEHHME COOTHOCHTHh CBOU JACHCTBUS C IUIAHUPYEMBIMU pE3YyJIbTaTaMH,
OCYLIECTBIATh KOHTPOJIb CBOEH JIEATEIBHOCTH B IMPOLECCE JIOCTUKEHUS
pe3yabpTara, onpenessaTh CocoObl TEUCTBUM B paMKax MPEIIOKEHHBIX YCIOBUHU U
TpeOOBaHM, KOPPEKTUPOBATh CBOU JACHCTBUS B COOTBETCTBUHU C M3MEHSIOIIEHCS
CUTyaleH;

- yYMEHHE OIIEHUBaTh MPABWIBHOCTb BBINOJHEHUsI Y4eOHOW 3ajmauw,
COOCTBEHHbIE BOBMOXKHOCTH €€ PEIICHHUS;

- BJIaJICHUE OCHOBAMU CaMOKOHTPOJISI, CAMOOLICHKH, MPUHSATHS pEUICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B  y4eOHOM U T03HABaTEJIbHON
NEeSATEIbHOCTH;

- yMEHHE MPOIYKTHUBHO OOIIAThCS M B3aWMOJEHCTBOBATH B IPOIIECCE
COBMECTHON  JEATENbHOCTH, YYUTBHIBaThb MO3ULUMU  JPYITMX  YYaCTHUKOB
NeSTeNbHOCTH, () (PEeKTUBHO pa3pemiaTb KOHPIUKTHI;



- BJQJICHHE HABbIKAMH II03HABATENBHON , y4eOHO-MCCIENOBATEIbCKOW U
MPOEKTHOM JESTENbHOCTH, HABBIKAMU pa3pelieHusi MpoOieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOOB PEMICHUS MPAKTUYECKUX 33134,
MIPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSTENIbHONW HMH(POPMAIMOHHO-
MIO3HABATENBHON JIEATENIBHOCTH, BKIIFOUYas YMEHUE OpPHUEHTUPOBATHCS B
pa3IMYHBIX  MCTOYHMKAX  MHGOpMAlMHU,  KPUTHYECKH  OLECHUBATH WU
UHTEPIPETUPOBATH HH(POPMAITUIO, TIOTYIAEMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;

- YMEHHE HCII0JIb30BaTh CPEACTBA MHPOPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHonorui (MKT) B pelmieHMH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX H
OpPraHM3AlMOHHBIX 3a7ad C COONIOACHHEM TPEOOBAHUN HPTOHOMHKH, TEXHHUKHU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, PABOBBIX U CTETHUYECKUX HOPM,
HOPM UH(OPMAIMOHHON O€30MaCHOCTH;

- BJIAJICHUE SI3BIKOBBIMU CpEACTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaratb CBOXO TOUKY 3PEHHsI, HCIIOJIb30BaTh a/ICKBaTHBIE S3bIKOBBIE CPEZCTBA;

- BJAJICHHE HaBbIKAMM I[103HABaTEIbHOM peduieKcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIHUTEIBHBIX MPOLECCOB, HX PE3YIbTaTOB U
OCHOBAHMI, TPAHUI[ CBOETO 3HAHUS M HE3HAHMS HOBBIX IO3HABATEIBHBIX 3374 U
CPEICTB UX JIOCTHKEHUS;

npeaMeTHble (yrIyOJCHHBINH YPOBEHB):

-chOPMUPOBAHHOCTh NPEACTABICHUN O MaTEeMaTHUKE KaK 4acTH MHUPOBOMU
KyJAbTYpbl U O MECTE I€OMETPUHM B COBPEMEHHON LMBWIM3ALMU, O CIOCO0ax
ONMHCAaHUs HA MAaTEMAaTUYECKOM SI3bIKE SIBJIEHUN peasbHOIO MUPA;

- c(popMUPOBAHHOCTH MPEACTABICHU O MAT€MAaTUYECKUX MOHATHSAX KakK O
BXHEHIINX MaTeMaTUYeCKHX MOJEIAX, MO3BOJISIIOUIMX OIUCHIBaTh W HU3y4arTb
pa3Hble TpoLEecChl W SIBJIEHUS; MOHUMAHUE BO3MOXXHOCTH aKCHOMAaTH4E€CKOTO
IIOCTPOEHHMSI MATEMATUYECKUX TEOPUIA;

-c(pOpMHUPOBAHHOCTh MPEACTABICHUN O HEOOXOAMMOCTHU J0Ka3aTeiabCTB MPU
000CHOBAaHNUU MaTEMAaTUYECKUX YTBEPKIACHUN U POJIM AKCHOMATUKU B IPOBEACHUU
JNENYKTUBHBIX PACCYKICHHIA;

- c(hOpPMUPOBAHHOCTh MOHSATHUMHOIO ammapara M0 OCHOBHBIM pa3jeiam
Kypca reOMEeTpHH; 3HAaHUSI OCHOBHBIX TEOpPEM, OPMYNl U YMEHHUS UX MPUMEHSTH;
YMEHHSI JI0Ka3bIBaTh TEOPEMbl M HAXOAUTh HECTAaHAAPTHBIE CIOCOOBI PEIICHHS
3ajay;

- c(pOpMUPOBAHHOCTb YMEHUH MOJIETUPOBATh pealbHbIE CUTYallUH,
UCCJIEeI0BaTh IOCTPOEHHBIE MOJIEIN, UHTEPIIPETUPOBATH MOJYYECHHBIN PEe3ysIbTar;

- BJIaJICHUE T€OMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHMs UCIOJb30BaTh €ro
JUISL ONUCAHUS TPEIMETOB OKPYKAIOIIEr0 MHUpPA; Pa3BUTUE MPOCTPAHCTBEHHBIX
NPEICTaBICHUNA, MU300pa3UTENbHBIX  YMEHUW, HaBBIKOB  TI€OMETPUYECKHUX
MIOCTPOCHUM;

- BJIQJICHHE METOJAaMU JIOKA3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHHE UX
IPUMEHSATH, IPOBOANTH JI0KA3aTEIbHBIE PACCYXKICHUS B XOJ€ PEIIEHUS 3a/1a4;

- BJAJCHUE OCHOBHBIMU IMOHATHUAMHM O IUIOCKMX W MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTH YMEHHUS
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pacrio3HaBaTh Ha 4YEpPTEXKaxX, MOAEISAX U B PEAIbHOM MHUPE I'€OMETPUYECKHE
burypsl; TpUMEHEHUE U3YYEHHBIX CBOMCTB r€eOMETPUUYECKUX QPUTYp U HOpMYIT ISt
pELIECHUS TEOMETPUUYECKUX 3a/1a4 U 3314 C MPAKTUYECKUM COJICPKAHUEM;

- BJIaJICHUE HABBIKAMH HCIIOIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMm
IIPU PELICHUY 3a/1a4;

- BJAQJCHUE CTAaHJAPTHBIMM MPUEMAMH PEUICHUS pPAlMOHAIBHBIX U
UppalMOHAIbHBIX, TOKA3aTENbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM;

- c(hopMHPOBAHHOCTH MPEACTABICHUN O MPOIIECCaX U SBICHUSIX, UMEIOIINX
BEPOSITHOCTHBI XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B pPEAIBHOM
MUpe, 00 OCHOBHBIX TOHATHUAX OJJIEMEHTApPHONH TEOPHUH  BEPOSTHOCTEH;
c(OPMHPOBAHHOCTh YMEHUW HAXOJUTh M OLICHHBATh BEPOATHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHIIMX MPAKTUYECKUX CUTyal[UsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJINYWH;

- cOpPMHUPOBAHHOCTh  MPEACTAaBICHUM 00  OCHOBHBIX  IOHATHUAX
MaTEMaTUYECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEpPU30BaTh
noBe/ieHuEe (YyHKIUM, HCMHONb30BAHUE IONYYEHHBIX 3HAHUM U1 ONUCAHUS U
aHaIu3a peaJIbHbIX 3aBUCUMOCTEN;

- BJIAJICHUE YMEHUSAMHU COCTABIICHUSA BEPOATHOCTHBIX MOZECIIEN IO YCIOBHIO
3aJjaud U BBIUMCJICHUS BEPOSITHOCTU HACTYIUIEHHUS COOBITHI, B TOM YHCIE C
npuMeHeHueM  (GopMyal  KOMOWMHATOPUKM U OCHOBHBIX TEOPEM  TEOpUU
BEPOSTHOCTEW; UCCIENOBAHUE CITYYaWHBIX BEJIMYMH I10 UX PACIPEICICHHUIO.

Ilinanupyembie pe3yJibTaThl H3yYeHUS M0 AJiredpe

TeMa «HucJioBbIe H OYKBEHHBIE BLIPAKEHHU

BBINYCKHMK HAYYHTCA:

— BBINOJIHATH apU(PMETHUUECKUE NEHCTBUS, COYeTasl YCTHbIE U MUCbMEHHbBIE
IIPUEMBI, IIPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOAWUTh 3HAYECHHS KOPHS
HATypaJbHOM CTENEHU, CTENEHH C palUMOHAIbHBIM TOKa3zarenaeM, Jorapudma,
UCIIOJIb3YsI TIPU HEOOXOJMMOCTH  BBIYHMCIUTEIbHBIE YCTPOMCTBA; MOJIB30BATHCSA
OLICHKOM Y MPUKUJIKOM IIPU NMPAKTUYECKUX pacyeTax;

— IPUMEHATH TOHATHUSA, CBSI3aHHBIC C JEIUMOCTBIO LEJIbIX YHUCEIN, IpPHU
peLIeHNU MaTEMaTUYECKUX 3a/1a4;

— HAxXOIWTb KOPHM MHOTOWIEHOB C OJHOW IEPEMEHHOM, PacCKJIaIbIBaTh
MHOT'OYJICHBI Ha MHOXKUTEIIH;

— MPOBOJUTH MpPeoOpa30BaHUS UYHMCIOBBIX U OYKBEHHBIX BBIPAKECHMIA,
BKJIFOYAIOIIMX CTENEHHU, PAUKaIbI, JIOrapu(PMbl U TPUTOHOMETPUYECKHE (PYHKIUU.

BpInyCKHHUK OJIyYUT BO3MOKHOCTD:

— BBINOJHATh MPAKTUYECKHE pacyeThl 1o (Gopmysam, BKIIOUYas (OpMYIIbI,
CoJIep KaIlie CTENeHH, PAUKaJbl, JIOTapU(PMbl U TPUTOHOMETPUUECKHE (PYHKIINH,
npu HEOOXOAMMOCTH HCIIONIb3Ysl CIPABOYHBIE MaTepHalbl M MPOCTEHIINE
BBIYMCIIMTEIbHBIE YCTPOKCTBA.



TeMa «DYHKIHUHA U rpadhuKn

BbINyCKHUK HAYYHUTCH:

— ONpeleNITh 3HaueHue (YHKIUU 10 3HAYEHUIO apTyMEHTa [IPU pa3IudHbIX
crioco0ax 3agaHusi QyHKIINHY;

— CTpouTh TpaduKU HW3YYCHHBIX (YHKIUH, BBIIOJHATH MpPeoOpa3oBaHUs
rpadukos;

— ONUCHIBATH MO rpauKy U Mo GopMyJsie MOBEECHUE U CBONCTBA (DYHKIIMIA;

— pemaTth ypaBHEHUs, CUCTEMbl YpaBHEHMH, HEPAaBEHCTBA, WCIIOJIb3Ys
cBOIcTBa (PyHKUIMH U UX TpadUUecKue MPeACTaBICHUSI.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

— ONHUCHIBATb U HCCIENOBATH C TMOMOIIBI0 (YHKIUI peanbHbIE
3aBHCHUMOCTH, TPEICTABIATh HX TrpaQuuecku; HHTEPIPETUPOBATh TpaduKu
peabHBIX MTPOLIECCOB.

TeMa «YPABHEHHUS 1 HEPABEHCTBA)

BbinyCKHHK HAYYUTCH:

— pemaTh palroHaJIbHBIC, MOKAa3aTENbHbIC U JIOTapUPMUIECKUE YPABHEHUS
W HEPaBEHCTBA, HWPPAINMOHATILHBIE W TPUTOHOMETPHUYECKHUE YpPaBHEHHS, WX
CHUCTEMBI,

— JIOKa3bIBaTh HECJIOKHBIC HEPABCHCTBRA,;

— pemiaTh TEKCTOBBIE 3aJladyd C TIOMOIIBIO  COCTaBJICHUS YpPaBHEHUM, U
HEPaBEHCTB, MHTEPIPETUPYSI PE3YyJIbTAT C YUETOM OTPAHUYCHUN YCIOBUS 33]1a4H;

— n300pakaTh Ha KOOPJAWMHATHOM TIUIOCKOCTH MHOMKECTBA peUICHUMN
ypaBHEHUH U HEPABCHCTB C ABYMS TICPEMECHHBIMH U UX CHCTEM.

— HaXOAWTh MPUONMKCHHBIC PEIICHUS YPAaBHCHUN U UX CHCTEM, UCITOJIB3YsI
rpaduuecKuit METoI;

— pemiaTh ypaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C TPUMEHEHHEM
rpaduuecKux npeacTaBiIeHU, CBOMCTB QYyHKIIUMA, TPOU3BOTHOM.

BbInyCKHHK MOJYYUT BO3MOKHOCTh:

— WCTOJB30BaTh TMPUOOPETCHHBIC 3HAHWS M YMCHHS B TPAKTUYCCKOMN
NEATEILHOCTH W TIOBCETHEBHOW JKWM3HM IS  TOCTPOSHUS M WCCIICIOBAHUS
MPOCTEUIITUX MAaTEMATHICCKUX MOJICIICH.

TeMa  «DJEeMEHThI KOMOMHATOPHUKH, CTATHCTHKH W  TEOPHH
BEPOATHOCTEN

BoinyCKHUK HAYYUTCH:
— pemiath mpocTelline KOMOMHATOPHBIE 3aJaud METOAOM Iepedopa, a
TaK)K€ C  MCIOJb30BaHMEM M3BECTHBIX (opMyn, TpeyroyibHuka [lackais;



BBEIYHUCIIATH KO uimenTsl O6mHOMa HproTOHA 10 (hopmysie U ¢ UCIIOIb30BAaHUEM
TpeyroiapHuKa [lackans;

— BBIYHUCIIATH, B MPOCTEHINNUX CITydasx, BEPOSTHOCTH COOBITHIA Ha OCHOBE
M0JICYETa YKCIIa UCXO/IOB.

BbInycKHUK MOJYYUT BO3MOKHOCTh:

— aHaJU3UpPOBATh pEAIbHBIC YUCIIOBbIC JaHHbBIC, MPEACTABICHHbBIC B BHUJE
auarpamm, rpadukos;

— aHaJTU3UpPOBATh MH(OPMALIMIO CTATUCTHUECKOTO XapakTepa.

Ilnanupyemblie pe3yabTaThl H3yueHud no I'eomerpuu

TeMa « [lapaaaeJbHOCTEL NPSAMBIX H IJIOCKOCTEH)

BbinyCKHMK HAY4YUTCH:

~ Hn300paxkaTh T€OMETpUYECKHUE (PUTYpbl W Teja, BBINOJIHATH YEPTEK IO
YCJIOBHIO 3aJ1a4U;

- pelmarb reOMETPUYECKHE 3aJaud, ONMPASICh Ha H3YYCHHBIE CBOMCTBA
IUIAHUMETPUYECKUX U CTEPEOMETPHUYECKUX (DUIyp M OTHOLIEHUN MEXIy HUMH,
IpUMEHSS anreOpanyecKuii 1 TPUrOHOMETPUYECKUI arlapar;

~ NPOBOAWTH JOKAa3aTEJIbHBIE PpACCYKACHHMS NPU PEIIECHUU  3a/ad,
JTIOKa3bIBaTh OCHOBHBIE TEOPEMBI KypCa;

~ BBIYHCIATH JIMHEWHBIE DJJEMEHTbl W YINIBL B IPOCTPAHCTBEHHBIX
KOHUrypauusx, 00beMbl 1 MJIOIIAIU TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE U UX
MPOCTEHIITNX KOMOWHAIIHA;

~ NPUMEHATh  KOOPAMHATHO-BEKTOPHBIM  METOJ Uil  BBIYMCIICHUS
OTHOILIEHHUM, pACCTOSIHUM U YTJIOB;

~ CTPOUTH CEYEHUsT MHOTOTPAHHMKOB U H300pakaTb CEYEHUsS Tel
BpAILCHUS.

BbinnyCKHMK MOJYYUT BO3MOKHOCTD:

— HCHOJB30BaTh MNPUOOPETEHHBIE 3HAHMS M YMEHHS B MPAKTUUYECKON
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU IS

— HCCIIENOBaHUs (MOIEIMPOBAHUSA) HECIOXKHBIX MPAKTUYECKUX CUTYyaluil
Ha OCHOBE M3yYCHHBIX (JOPMYII U CBOKCTB (PUTYD;

— BBIYMCIICHUS [UIMH, IUTOIIAZe M OOBEMOB peallbHbIX OOBEKTOB MpHU
pEelIeHU MPAKTUYECKUX 3a]1ad, UCIOJIb3Ysl P HEOOXOJUMOCTH CIPABOYHHUKHU U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

TpeOyembie pe3yjabTaThl 00y4YeHusi mo AJjaredpe ¥ Havajgam
MATEMATHYECKOr0 aHAJIHN3a

YucaoBble U 6YKBeHHbIe BBIPA’KCHUSA

YMCTh.
— BBIIIOJHATDH apI/I(l)MeTI/I‘-IeCKI/Ie I[GﬁCTBPI?I, COoYCTasA YyCTHBIC U ITMCbMCHHBIC

IpHUEMbI, TPHUMCHASA BBIYMCIUTCIBHLIC YCTPOﬁCTBa; HaXOJAUThb 3HAYCHUA KOPHIA
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HATypaJbHOM CTEMEHU, CTENECHH C palMOHAIBHBIM TIOKa3areneM, Jorapudma,
UCTIONB3YS, MPU HEOOXOAMMOCTH BBIUYUCIIUTEIHHBIC YCTPOUCTBA;

— TIOJTB30BATHCSI OIEHKOHN M MPUKUIAKON MPHU MPAKTUIECKUX pacuerax;

— MPOBOJUTH IO W3BECTHBIM (OpMyJlaM U TpaBuiIaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPOKCHHM, BKIIOYAIONINX CTCTICHW, PAJAUKaIbI, JOTapuPMbl U
TPUTOHOMETPHUUECKHUE QYHKITUU;

— BBIUMCTATH 3HAYCHHS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHUM, OCYIIIECTBIISS
HEOO0XOIMMBbIC TIOJICTAHOBKH M MpeoOpa3oBaHus;

— BBITIOJIHATH JICUCTBUS C KOMIUICKCHBIMH YHCIIAMH, TOJIb30BaThCS
T€OMETPUUYECKON MHTEpIIpeTalield KOMIUIEKCHBIX YUCEN, B MPOCTEHINNX CIydasx
HAaXOJIUTh  KOMIUIEKCHBIE  KOPHH  YpaBHEHWH  C  JICUCTBUTEIBHBIMU
ko3P punreHTamu;

— WCTOJB30BaTh TMPUOOPETCHHBIC 3HAHWS W YMCHHS B TPAKTUUYCCKOMN
NEATETLHOCTH ¥ TIOBCEAHEBHOW JKM3HM [JI1  TMPAKTUYECKHX PacdyeToB TIO
dbopmyrnam, BKItoUas popMyIibl, COAEpKaIUE CTENEHHU, PaIUKaIIbl, JIOrapu(mbl U
TPUTOHOMETpHUUYECKUE (QYHKIIMH, 00paIiasich Ipu HEOOXOJUMOCTH K CIPABOYHBIM
MaTepuaiaMm U MPUMEHSS MPOCTEHINNE BHIYUCIUTENbHBIE YCTPOMCTBA.

DOyHKUUM U TPapuKu

YMeTh:

— OmpeAensTh 3HaueHue GYHKIHUU 110 3HAYCHUIO apTryMEeHTa NPy Pa3TuIHbIX
crocobax 3agaHus QyHKUINH;

— CTPOUTH TpaUKU U3YYECHHBIX QYHKLIUN;

— ONHUCHIBaTh MO TrpaduKy U B TMPOCTEUIIUX Ciay4dasx 1o dopmyre
MOBEJICHUE U CBOMCTBA (YHKIIUU;

— HaXOoAWTh MO rpaduky GyHKIUA HAUOOJIBIIINE U HAUMEHbIIINE 3HAYCHHUS,;

— pemiatb ypaBHEHUS, TPOCTEUIINE CHUCTEMBbl ypaBHEHUH, WCIIONb3YS
cBOMCTBa (DYHKLMI U UX TpadUKH;

— HCCIEeNoBaTh B MPOCTEHIIMX CiIydasX (YHKIUM Ha MOHOTOHHOCTb,
HAXOJIUTh HAWOOJbIIME W HAUMEHBIIIME 3HAYCHUS (PYHKIUU, CTPOUTH TpapuKu
MHOTOWICHOB M TPOCTEHIINX palUOHATBHBIX (DYHKIIMI C HUCIOJIb30BAHUEM
amnmapara MaTeMaTH4eCKOro aHaJn3a;

— HWCIIOJIB30BaTh MPHOOPETEHHBIE 3HAHWS W YMEHHUS B MPaKTUYECKOU
JESTEIIbHOCTH W TIOBCETHEBHOW XW3HU NJISi OMUCAHUS C TOMOIIBIO (DYHKITHIA
Pa3IUYHBIX 3aBHCUMOCTEH, TPEACTaBICHUS WX TpadUyecKkd, HHTEPHpETaIuH
rpadukos.

Hauyana maTeMaTH4ecKoro aHajau3a

YMETh:

— BBIUKCTATH MPOU3BOJHBIE M TIEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKITUH,
UCITOJIB3YsI CIIPABOYHBIC MaTEPHAJIbI,

— BBIYUCIIATh B TPOCTEHIIMX CIOy4asX IUIONIAAd C HCIOJIb30BAaHHEM
NepBOOOPaA3HOM;



— HCHOJIB30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHHS B NPAKTUYECKON
JEATEIIBHOCTH U NOBCEIHEBHOM KU3HU JUIAT PELICHUs IPUKIAIHBIX 3a/1a4, B TOM
YHCIIe COLMATIBHO-3KOHOMUYECKUX U (PU3MUECKUX, HA BBIUMCICHUE HAUOOBIINX U
HaVMEHBIIUX 3HAYCHUM, HA HAXOXKIECHUE CKOPOCTHU U YCKOPEHUS.

YpaBHeHUS U HEPABEHCTBA

YMeTh:

— pemaTh palnroHaIbHBIC, TOKA3aTENbHBIC U JIOTApUPMUICCKIE YPABHCHUS
M HEPABEHCTBA, MPOCTEUIINE HPPANUOHAIBHBIE W  TPUTOHOMETPHUYECKHUE
YpaBHEHMUSI, UX CUCTEMBI;

— COCTaBJISAITh YPABHEHUS U HEPABEHCTBA 10 YCIOBUIO 3a7a4H;

— HCTOJNB30BaTh TrpadUyecKuid MeToA Il MNPUOIMKEHHOTO PEIICHUS
YPaBHEHUI U HEPABEHCTB;

— u300pakaTb Ha KOOPJWHATHOW IUIOCKOCTH MHOXXECTBA PEIICHUM
IPOCTEUIINX YPABHEHUMN U UX CUCTEM,;

— HCTOJB30BaTh MNPUOOPETCHHbIE 3HAHMS M YMEHHUS B MPAKTUUYECKOUN
JESATEIbHOCTH W TMOBCEIHEBHOW JKU3HU JUISI MOCTPOCHUS U HCCIEAOBAHUSA
IIPOCTEUIINX MAaTEMAaTUUECKUX MOJIEIIEH.

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BePOSITHOCTEM

YMeTh:

— pewmath MpocTeillline KOMOMHATOpPHBIE 3a/adyd METOAOM Inepedopa, a
TaK)Ke C UCIOJIb30BAHNEM M3BECTHBIX (hOPMYIT;

— BBIUKCTATH B MPOCTEUIINX CIIy4asX BEPOSTHOCTH COOBITHMM HAa OCHOBE
IIOZICYETa YHMCIIA UCXOIOB.

— HCTOJB30BaTh MPUOOPETCHHbIE 3HAHWS M YMEHHUS B TPAKTUUYECKON
JEATEIIBHOCTH U NTOBCETHEBHOM KU3HU ISl aHAJIN3a PEATbHBIX YHCIIOBBIX JAHHBIX,
MPEACTaBICHHBIX B BUJIC TMarpaMm, rpa)ukos;

— a”aiM3a MHPOPMALIMK CTATUCTUYECKOIO Xapakrepa.

TpeOyemble pe3yabTaThl 00y4eHHUs1 BHIMYCKHUKOB 110 I'eomeTpun

J0JIZKHBI 3HATH:

— . Mmuororpannuku. [Ipusma, ee ocHoOBaHMs, OOKOBBIE peOpa, BBHICOTA,
OokoBasi moBepXHOCTh. IIpsiMmas u HaknoHHas, npusma. lIpaBunbHas mnpu3Ma.
[Tapannenenunen. Kyo6.

- Ilupamupma, ee ocHOBaHME, OOKOBbIE peOpa, BbICOTa, OOKOBas
IIOBEpPXHOCTh. TpeyronbHas nupamuzga. lIpaBuwibHas nupamupa. YcedeHHas
nupamuja.

- Cummertpuu B KyOe, napamienenuneze, npusme u nupamuze. [louarue o
CUMMETPUM B MPOCTpaHCTBe (LEHTpajibHasA, OceBas, 3epkaibHas). [lpumepsl
CUMMETPHUH B OKPYKAIOILIEM MHpE.

~ Ceuenus KyOa, IpU3MbIL, TUPAMUJBL.
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- IlpencraBmenne O MPaBWIBHBIX MHOTOTPAaHHUKAX (TeTpa’ap, Kyo,
OKTadIp, AOJEKASIP U UKOCAIP).

- Tena u moBepxHOCTH BpaueHus. L{mimHAp 1 KOHYC. YCEUYEHHBI KOHYC.
OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpasyromias, pa3BepTka. OceBbie
CEUYEHUS U CEUCHHS, NapaJUIEIbHbIE OCHOBAHHUIO.

- Iap u cdepa, ux ceuenus, kacaTelibHasl INIOCKOCTH K cepe.

- OObembl Ten U TwIom@AAM ux noBepxHocTel. [lonarue 06 oObeme Tena.
OTtHoteHne 00beMOB MOJJOOHBIX TEIT.

—- ®opmynbel 00beMa Kyba, PSAMOYTOJIBHOTO Mapajuiejenumneaa, MpU3MBbl,
munHapa. Dopmynbl o0bemMa mHpaMuabl W KoHyca. Dopmynbel mromanu
MOBEPXHOCTEH IMMIHH/IPA ¥ KOHyca. DopmMyIisl 00beMa mapa ¥ IIomaand chepsl.

- Koopaunatel m BekTOpbl. JleKapTOBBI KOOpPJAHWHATHI B MPOCTPAHCTBE.
dopmysnia pacCTOSIHUSL MEXIY ABYMS TOYKaMH. YpaBHEHUSI cepbl U IJIOCKOCTH.
dopmyna pacCTOAHUSA OT TOYKH J0 IIIOCKOCTH.

- Bexrtopsl. Monynb BekTopa. PaBeHcTBO BeKTOpOB. Cl0KEHUE BEKTOPOB U
YMHOXEHHUE BEKTOPa HAa YUCJO. YTOJ MEXIy BekropaMu. KoopauHaThl BEKTOpA.
CkansipHoe IPOU3BEICHUE BEKTOPOB.

J0JZKHBI YMETh:

— pacrmo3HaBaThb Ha 4YEpTeKaxX M MOJAENAX MPOCTPAHCTBEHHbBIE (POPMBL;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, H300pAKEHUAMU;

— aHAJM3HMpPOBAaTh B MPOCTEUIIMX CIy4asX B3aUMHOE DPAacCIOJIOKECHHE
00BEKTOB B MPOCTPAHCTBE;

— HU300pakaTh OCHOBHBbIE MHOTOTPAHHUKM W KpPYIJIbIE TEJa; BBINOJHATH
YEPTEXKHU 110 YCIOBUAM 3a]1a4;

— CTPOUTH NPOCTEHIINE CEUCHUS KyOa, MPU3MBbI, TUPAMHUIBI;

— pelaTh IIaHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3a1a4d
Ha HaXO0KJ€HUE Nr€OMETPUUECKUX BEJIMYMH (JIJIUH, YTJIOB, IJIOaAeH, 00bEMOB);

— MCIIOJIb30BaTh pu peleHnn CTEPEOMETPUUECKUX 3aza4
IUTAHUMETPUUYECKHUE (DaKThl U METObI;

— IPOBOJMTH JOKA3aTEIIbHBIE PACCYKICHUS B XOI€ PELICHUs 3a1a4;

— BJAJIETb  KOMIETEHIUSMHU:  y4eOHO-TIO3HABATENbHON,  IIEHHOCTHO-
OPUEHTALMOHHOW,  pe(IeKCUBHOM, KOMMYHUKATHUBHOW, WH(GOPMAIIMOHHOMH,
COLIMAIbHO-TPYAOBOM;

— CIIOCOOHBI ~ HCIIOJIB30BAaTh IMPUOOPETEHHbIE 3HAHUS M YMEHUS B
IIPAKTUYECKOM JEATEIBbHOCTH U IIOBCEIHEBHOM KU3HU;

— I8 HccleqoBaHUsA  (MOAEIHMPOBAHUS) HECIOXKHBIX  IPAKTUYECKHUX
CUTYallMi Ha OCHOBE U3Y4YEHHBIX (POPMYI U CBOMCTB QUTYD;

— BBIUKCIEHUSI 00BEMOB M IUIOMIAJIEH TMOBEPXHOCTEW MPOCTPAHCTBEHHBIX
Tel TMpU PpEHICHWH TMPAKTUYECKUX 3a7ad, MHCIOJb3YysSd MpU HEOOXOIUMOCTU
CIIPABOYHUKU U BBIYUCIIUTEIBHBIE YCTPOMCTBA.
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3. COAEP)KAHUE YYEBHOI'O TIPEJIMETA

10 KJIACC

1. lloBTOpEHME Kypca aaredOpbl OCHOBHOM IIKOJIBI (4 4).

Pemienne 4KMCIIOBBIX ypaBHEHHWM M HEPABEHCTB M CHUCTEM YPABHECHHU H
HEPABEHCTB C OJHOM IIEPEMEHHOW, C JBYMsS IIE€PEMEHHBIMHM, C MOAYJEM, C
IPUMEHEHUEM M300paKEHUSI UHUCIIOBBIX IPOMEXYTKOB. Pemenue 3amau ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEH M KOPHEW, MHOTOWIEHOB, MPEeoOpa3oBaHUN
MHOTOYJIEHOB U JpOOHO-pallMOHAJbHBIX BbIpaKeHUM. Pemenue 3amau ¢
UCIIOJIb30BAaHUEM TpaJyCHOM Mepbl yria. Pemenue 3amad Ha JBW)KCHHE U
COBMECTHYIO pabOTy, CMECH U CILUIaBbl C MOMOILIBIO JIMHEHHBIX, KBaJApPAaTHBIX U
NpOOHO-pallMOHAJIBHBIX ~ypaBHEHMH W UX cucrteM. Pemenuwe 3amad ¢
MCITOJIb30BAaHUEM YHCIIOBBIX (DYHKIMU M HX TpadukoB. 'paduueckoe perieHue
YpPaBHEHHW M HEPABEHCTB. lIcmonb30BaHWE omnepauuii HajJg MHOXECTBAMU U
BBICKa3bIBaHUSIMH. VICTIOJIB30BaHWE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOU
NEPEMEHHOM, YHUCIOBBIX MPOMEXKYTKOB, HMX OOBEIUHEHUH U TNEPECEUCHUN.
[IpumMeHeHue npu peumeHuu 3a7ad CBOMCTB apu(PMETHUECKOM U reOMETPUYECKON
NpOTPEeCcCU, CYMMHUPOBaHUS OECKOHEYHOM  CXOMSIIEHCS TeOMETPUUYECKOU
IIPOTPECCHH.

2. JlelictBuTebHBIE ynciaa (14 u).

Ilonstne neilicTBUTENHLHOTO uyuciaa. MHoxkecTtBa umcen. (CBolicTBa
JEUCTBUTEIBHBIX YHCEN. XaAPAKTEPUCTUYECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA,
MyCTOE, KOHEYHOE, OECKOHEYHOE MHOKECTBO.

CriocoOsbI 3aJaHus MHO>XECTB [TogmMHOXKECTBO. OTtHomeHus
MPUHAJICKHOCTH, BKJIIOUECHUS, paBeHCTBA. Onepanuu Haa MHOXecTBamu. Kpyru
Ditnepa. Koneunsie 1 0eCKOHEYHBIC, CUETHBIC U HECUETHBIC MHOXKECTRA.

HUcTuHHBIE W JOXKHBIE BBICKA3bIBAHWS, OMNEpPAlMM HAJ BBICKA3bIBAHUSIMU.
CBs3b BBICKA3bIBAaHUM C MHOKECTBaMHU. 3aKOHBI JIOTUKH. OCHOBHBIC JIOTHUECKHE
npaBuia. PelieHne JIOTMYECKUX 3ajlad ¢ HCMHOJIb30BAaHMEM KpYyroB Oiiepa,
OCHOBHBIX JIOTUYECKUX MTPaBUIIL.

VMmozakmrouennst. OOOCHOBaHMS M JIOKA3aTeJIbCTBO B MaTEMAaTHKE.
Teopembl. Buapl MaremMatudeckux yTBep:kAcHUW. Buael nokaszarensctB. Merton
MareMatnyeckod  uHAykuuu. llepecranoBku.  Pasmemenus.  CoueraHus.
Jloka3zaTeabCTBO YMCIIOBBIX HEpaBEHCTB JlemuMocTh 1enbiX uncen. CpaBHEHHUE 110
MOJYJIF0 M. 3a1auu ¢ UETOUYHCICHHBIMU HEU3BECTHBIMH.

3. 'eomeTpusi Ha mIockocTH (8 4).

[loBropenue. Pemenue 3agad C HCMNONB30BAaHUEM CBOMCTB (GUTyp Ha
IJI0CKOCTU. Pemienue 3amad Ha JOKA3aTeNbCTBO M MOCTPOEHUE KOHTPIPUMEPOB.
CpoiicTBa OMCCEKTpUCHI yIVIa TpeyrojpHUKa. PelieHue TpeyrojbHUKOB.
Bbruncnenne OuCCEKTpUC, MEIUaH, BBICOT, PaJAMyCOB BIIMCAHHOM W ONMCAHHOU
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OKpy>XHOCTe. POpMyJIBbI IJIOAAN TPEYTOJdbHUKA: popMyia ['epoHa, BeIpakeHUs
IJIOIIA/IA TPEYTOJbHUKA YEPE3 PAAUyC BIIMCAHHON M OMIMCAHHON OKPY>KHOCTE.

BrlunciieHns yrioB ¢ BEPIIMHOW BHYTPHU U BHE KpPyTa, yIiia MEXIY XOpAaMu
U KacarenbHOW. Teopema O TIPOM3BEICHUM OTPE3KOB XopA. Teopema o
KacaTelbHOM M cekyuied. Teopema 0 cymMMe KBaapaTOB CTOPOH M AWAroHaJIeu
nmapaienorpamma. Teopema YeBsl u Teopema Menenas. Pemenue 3amgau ¢
MTOMOIUIBI0 BEKTOPOB U KOOPAUHAT.

4. PanimoHaJibHBbIE YPABHeHUs U HepaBeHcTBa (18 u).

PaunonansHbie BolpaxeHus. OCHOBHas Teopema apudmeTnku. Teopemsl o
NPUOJIMKEHUU ACHCTBUTENBHBIX YHCEI K PALlMOHAIBHBIM.

@opmynsl 6mHOMa HpOTOHA, CyMMBI W Ppa3HOCTH CTENEHEH BbIlIE 2.
Teopema Buera, teopema be3sy. lIpuBoaumpie M HENPUBOAWMBIE MHOTOYJIEHBI.
OcHoBHas TeopeMa anreopsl. CuMMeTpuyeckre MHOTOWIeHbl. Llenounciennsie u
LIEJI03HAaYHbIE MHOTOWIECHbl. OCTaTKW M CpaBHEHUs. JleJIeHHWEe MHOTOWIEHOB C
ocratkoM. Amroputm EBkmmpa. Teopema be3y. Kopenp MHOrowieHa.
PannonaneHple  ypaBHeHMs. CHCTEMBI pALMOHAIBHBIX YpaBHEHHMU. MeTton
VMHTEPBAJIOB pEUICHUs HEpaBeHCTB. PanmonanbHble HepaBeHcTBAa. Hectporue
HepaBeHcTBAa. CucTeMbl pallMoHalIbHBIX HepaBeHCTB. Kurtaiickas Teopema 00
ocrarkax. Manas teopema ®Pepma. (-UUHBIE CHUCTEMBI CUMCICHHA. DPyHKUUA
Oiinepa, 4YUCIO M CyMMa JIeJUTeNed HarypaJbHOro uucina. JuodaHToBbI
ypaBHenus. [{ennbie qpodu. Teopema depma 0 cymme KBapaToOB.

CyMMBI 1 psJibl, METOJIbI CYMMHUPOBAHUS U MIPU3HAKU CXOIUMOCTH.

MHuoxecTBa Ha KoopauHaTHOM miockoctd. HepaBenctBo  Komm—
ByHSKOBCKOT'0, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.

Kounrpoabnasi padora Ne 1.

5. Beenenue B crepeomMeTpuio (44).

OCHOBHBIC  TOHATHSA  CTepeoMeTpuH  (TOYKa, TMpsMasi, IUIOCKOCTb,
npocTpaHcTBO). [ToHATHE 00 aKCHOMATHYECKOM CIOCO0E MOCTPOCHUS TEOMETPHH:
npu3Ma, napajuiesienune/1, nupaMuaa, Tetpadap. OCHOBHbBIC TIOHATHS T€OMETPHUH B
NPOCTPaHCTBE. AKCHOMBI CTEPEOMETPHM W CICACTBUS W3 HHUX. [loHsATHE 00
AKCHOMATHYECKOM METO/IC

6. ITapa/uteJILHOCTH NPSIMBIX U IJI0CKOCTel (16 u).

[TapannensHble TpsMbIE B MpOCTpaHCTBE. llapamienbHOCTh TpeX NpPsIMBIX.
[TapannenbHOCTP NPSAMOM W IUIOCKOCTH. B3anMHOE pacmoyioKEHHWE MNpSIMBIX B
MPOCTPAHCTBE. YTOJI MEXIYy IABYMs OpsiMbIMH. CKpEIIMBAIOUIMECS TMPSIMBIE B
MPOCTPAHCTBE. YTOJN MEXAY HUMH. METOIbl HAaXOXIECHUS PACCTOSIHUM MEXIY
CKpelmmBaromumucs mnpameiMu. [lapannensHocts wiockocten. IlapannenbHbie
miockoctd. CBOMCTBa MapajlieNbHBIX IJIOCKOCTENW. TeopeMbl 0 mapaieIbHOCTH
NpAMBIX M IUIOCKOCTEW B mpocTtpaHcTBe. [lapamienbHoe NpPOEKTHUpOBaHUE U
u3zoopaxenue ¢uryp. ['eomerpuyeckue Mecta TOYEK B MPOCTpaHCTBE. Terpasrap u
napatenenunesn. Teopema Menenas mia terpadgapa. [loctpoeHne ceueHnit
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MHOTOTPAaHHUKOB METOJOM cienoB. LlenTpanbnoe nmpoektupoBanue. [loctpoenue
CEUCHUH MHOTOTPAHHUKOB METOJIOM TPOCKITHH.
Kourposabhbie padoTbr Ne2.

7. Kopennb crenenu n (12 4).

[onarue Gpynkuun Y = X" u eé rpaduka. [lonsarue xkopHs crenenu N. Kopuu
yéTHOM M HEuY€THOM crerneHel Apudmernyeckuili kopeHb. CBoilCTBa KopHeEU
creneHu N. @yHkmus Y = x.@yskmusa Y =45%x . Kopenp cremeHm N wus
HaTypayibHOTO uncia. KonrposabHas padéora Ne 3.

8. CteneHb MoJ0KUTEAbHOTO Ynciaa (13 ).

Crenenb € panMoOHAIBHBIM  MMOKaszareneMm. (CBOMCTBA  CTEIEHU €
panroHanbHbIM NOKa3areneM. [lonsTue npeaena nociuemoBarenbHOCTH. CBOMCTBA
npenenoB. beckoHeuHo yObIBaromias reomeTpuueckas mporpeccus. Yucio e.
[TonsiTue crerneHu ¢ UppalvoOHATBHBIM TokazareneM. [lokazaTenbHast QyHKIUS U
ee cBoicTBa U rpaduk. Yucno € u pynkuusX y = e . [Ipocreiiime nokasaTenbHbIe
YpaBHEHHS U HEPABEHCTBA.

9. Jlorapugmsi (6 4).

Jlorapugwm, cBoiictBa sorapudpma. OCHOBHOE JIOTapUPMUIECKOE TOKIECTBO.
Jecatuunblidi U HartypasbHbI Jorapugm. Jlorapupm mnpousBeaeHUsi, YaCTHOIO,
CTEIICHH, IIepeX0o] K HOBOMY OCHOBAaHHUIO. JIECATHYHBIA M HATypaJbHbBIN
JoTapuQMsbI. [IpeobpazoBanue Jorapu@mMuyecKux BBIpaKEHUH.
Jlorapupmuueckre ypaBHeHUsI U HepaBeHCTBA. Jlorapupmuueckas GyHKUIUA U ee
coiictBa W rpaduk. CreneHHas QYHKUMA U €€ CBOMCTBA U TpaduK.
HppanuroHaabHble ypaBHEHUS.

10. Ilpocreiimue nmoka3aTejbHble M JorapupMuyeckue ypaBHEHUs M
HepaBeHCTBa MeToabl ux pemenus (11 u).

[Ipocreiimne mokaszarenbHbie ypaBHeHus. [Ipocteitmue morapudpmMuydeckue
YPaBHEHHUs. YPABHEHHUs, CBOISIIMECS K IMPOCTEHMIIMM 3aMEHOM HEU3BECTHOTO.
[Ipocreiine moOKa3aTelbHbIe HepaBeHCTBA. [Ipocreifmue orapudmMuyeckue
HepaBeHCTBA. HepaBeHcTBa, cBOASIIMECS K MPOCTEUIIINM 3aMEHOM HEU3BECTHOTO.
Konrpoabnas padora Ne 4.

11. IlepneHIMKYJISIPHOCTH NPSIMOii 1 muIockocTH (17 u).

[lepnieHIUKYIAPHOCTD IPSMOU 51 IJIOCKOCTH. OpTtoroHansHoOE
npoekTupoBanue. HakiionHble n mpoekunu. Teopema 0 Tpex NeprneHanKyspax.

Buasl Terpasapos. JlocTpanBanue TeTpasapa 10 Mapajuiesienunea.

Paccrostnust mexay ¢urypamu B npoctpaHcTBe. OOMIMI MEpHeHIUKYISIp
JBYX CKpEILMBAIOIINXCS MPAMBIX.

Yraelt B mnpoctpancTtBe. llepnenaukyisipaeie mockoctu. [lmomans
OpPTOrOHAJIBHOW NpoeKuuu. [lepreHIuKyIIsIpHOE ceueHne NpU3MBbL. T pexrpaHHbIi U
MHOTOIpaHHbIM yroj. CBOMCTBa IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBoHcTBa
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IJIOCKUX U JBYTPAHHBIX YIJIOB TpPEXrpaHHOTro yria. Teopembl KOCHHYCOB H
CHUHYCOB JIsl TpexrpanHoro yria. KonrpoabHnasa padora Ne 5.

12. CuHyc M KoCHHYC yrJja u ynciaa (7 4).

[TousTHe yriia U ero Mepbl. PajgmaHHas Mepa yriia, TPUTOHOMETPHUYECKAs
OKpykHOCTh. OmpenelicHHEe CHHyca M KOCHMHyca yria u uucia. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO I CHHYCa M KOCHHYyca. IIOHSTHS apKCHHYCA,
apkkocuHyca. [IpuMepsl HCIIOIB30BaHMs apKCHHYyCa M apKKocHHyca. DopMyiibl
JUISE ApPKCHHYCOB U apKKOCHHYCOB.

13. TaHreHc ¥ KOTAaHTeHC yrJa u yuciaa (6 4).

Onpenenenue TaHTeHCca A KOTaHreHca yrima.  OCHOBHBIE
TPUTOHOMETPUUECKHUE TOXKJIECTBA [IJIi TaHreHca M KoTaHrenca. Ilonsartue
apKTaHTeHCa W AapKKOTaHreHca. IIpuMepbl UCMNOJNb30BaHUSA apKTaHIeHCa W
apkKKoTaHreHca. @opmylbl Uil apKTaHTeHca W apkkoTaHreHca. KoHTpoJbHas
pa6ora Ne 6.

14. Tpuronomerpuyeckue PyHKIUH YMCI0BOTO aprymenta (9 u).

Tpuronomerpuyeckue GyHKIIMH YHCIOBOTO apryMeHTa y = COS X , Y =Sin X,
y =1g X, y = ctg X . CBoiicTBa u rpadKi TPUTOHOMETPUUECKUX (PYHKITUH.

Hynu ¢pyHKIIMN, MPOMEKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTb.

HauOounbiiee 1 HanMeHbliee 3HaueHne QyHkuuu. [leprnoanueckne GpyHkmm
Y HauMEHBIUH niepro/l. YeTHbIe 1 HeueTHbIC QyHKIINN. DYHKITUN «IpOoOHAs 4acTh
yucna» Y ={ X } u «1ienas yacth yucian y = [ X |.

Koutpoannasi padora Ne 7.

15. Muororpanuuku (144).

[TonsTue MHOTOIPaHHUKA. I'eomerpuueckoe TEJIO. PazBepTku
MHOrorpaHHuka. Kpartdailimme myTd Ha TOBEPXHOCTHM MHOTOTpaHHHKA. Teopema
Oinepa.  IlpaBunbHblE  MHOTOTPAHHHMKH.  /[BOWCTBEHHOCTh  NPABUIIBHBIX
MHoOrorpaHHukoB. [lpusma. [lapamnenenunen. CpoiicTBa mapajuIeIeAINEnA.
[IpssmoyrosbHBIN Mapasienenunen. HakiioHHbIE TPU3MBI.

[IpoctpanctBennass teopema Iludaropa. Ilupamupa. IlpaBunbHas
nMpaMuia. Y CeueHHass NupamMuia. DJIEMEHThI IPaBUIbHON nupaMuabl. [Iupamuasl
C paBHOHAaKJIOHEHHBIMH peOpaMu U TpaHsIMH, UX OCHOBHBIE CBOMCTBA.
[IpaBunpHple MHOrorpaHHukd. CHUMMETpUss B NPOCTPAHCTBE (LEHTpaJbHAasd,
oceBas, 3epkanbHas). IloHATME NPaBWIBHOIO MHOTIOIPAHHHUKA. OJIEMEHTHI
CUMMETPUHM  NPABHIIBHBIX MHOrorpaHHukoB. Ilmomangn  moBepXHOCTER
MHOTOTpaHHUKOB. KoHTposbHast paGoTa Ne 8.

16. ®opmy.ibl ciaoxenus (11 4).

Tpuronomerpuueckue GyHKInuU yrcea U yrioB. CHHYC, KOCHHYC U TaHT€HC
CYMMBI M Pa3HOCTH JIBYX aprymentoB. ®opmysbl npuBeacHus. CHHYC U KOCHHYC
JBOMHOTrO aprymenta. ®OopMyiibl IMOJOBUHHOTO aprymenta. IIpeobpa3zoBaHue
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CyMMBI TPUTOHOMETPUYECKMX (YHKIHMA B TPOU3BEJACHUE W TPOU3BEICHUS B
CyMMY U HaoOOpoOT. BripaxkeHne TpuUroHoMeTpuyeckux (yHKUIUNA depe3 TaHTeHC
MOJIOBUHHOTO apryMmeHnTa. [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX BHIPAKECHUI.

17. TpuronoMeTpuyecKrue ypaBHeHHs1 M HepaBeHcTBa (12 9).

OOpaTHble TpPUTOHOMETpUYECKHE (YHKLUMH, WX TIJIaBHbIE 3HAYCHUS,
cBoiictBa u rpaduku. TpuroHoMmerpuueckue ypaBHeHusA. OTHOPOIHBIC
TPUTOHOMETPUYECKNE YypaBHEHUs. PelieHue mpocTenmmx TPUTOHOMETPUYECKHUX
HepaBeHCTB. [IpocTenmme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHHM.

TpuroHoMeTpryecKue ypaBHEHUs, CBOJSAIIMECS K IMPOCTEUIINM 3aMEHOU
Heu3BecTHOro. IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX (GopMyd s
pemieHns ypaBHeHUU. OIHOpPOAHBIE ypaBHEHUsA. PemeHne TpUroHOMETPUYECKHUX
HepaBeHCTB. HepaBeHcTBa, cBOIAIIMECS K IIPOCTEHIIUM 3aMEHOW HEU3BECTHOIO.
BBeseHue BcroMorateibHOrO yriia. 3amMeHa HeW3BecTHoro  t=sSinX + COSX.
Kounrpoabnas padora Ne 9.

18. IToBTOpeHue Kypca reomerpun (9 4).

19. BeposiTHOCTB coObITHIL. UacToTa. Y ci10BHAs BepoSITHOCTH (8 u).

TabmuyHoe u  rpaduueckoe MNpEACTaBICHUE JaHHBIX. YHCIOBBIE
XapaKTEPUCTUKH PSIIOB JAHHBIX.

[Toouepénupli U OJHOBPEMEHHBIM BBIOOP HECKOJBKUX JJIEMEHTOB U3
KOHEYHOT'0 MHOKECTBA.

DneMeHTapHble U  CIOXHbIe coObITUA. PaccMoTpeHue ciiydaeB W
BEPOSITHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSITHOCTH MPOTUBOIOJIOAKHOTO
coObITusi. [loHATHE O HE3aBUCUMOCTHU COOBITHI. BeposSTHOCTh U CTaTUCTHUYECKAs
4acTOTa HACTYIUIEHUs COOBITHS. BhIUMclieHne 4acTOT M BEPOSITHOCTEH COOBITHU.
Hcnonb3oBanne KOMOWHATOPUKH. BbluncieHue BepoSITHOCTEH HE3aBUCUMBIX
coObITHil. Mcnonb3oBanue GopMyIbl CIOKEHHS BEPOSITHOCTEH, AUarpamm Ditiepa,
nepeBa BeposiTHocTel, hopmyssl bepryu.

BeposiTHOCTHOE MPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEH.

VYcnoBHasgs BeposATHOCTh. IIpaBuiio yMHO)keHust BeposiTHOcTed. Dopmyra
nojiHo BeposiTHocTh. Dopmyna baiieca.

JlucKkpeTHbIe CilydaiiHble BEJIIMYMHBI M pacupeneseHus. Maremarudeckoe
OKUJIAHWE U JUCIIEPCUS CIIyYallHOW BEIWYUHBI. bUHapHas ciy4aiiHas BEJIWYMHA,
pacupeneneuue bepnyium. ['eomerpuueckoe pacmpeneneHue. buHOMHANBHOE
pacrpeeneHre U €ro CBOMCTBA. | MIepreoMeTpuyecKkoe paclpenesieHHe U €ro
CBOWCTBA.

HenpepsiBHbIE ciydaiinble Benu4uuHbL. [LIIOTHOCTE BEposiTHOCTH. DyHKIUA
pactpenenenus. PaBHomepHoe pacnpeneseHue.

[Toka3arenbHOE pacnpeneaeHue, ero napaMeTpsl.

Pacnpenenenne Ilyaccoma u ero mnpumenenue. @Dynkuwmsa Jlamraca.
[TapameTtpsl HOpMaNbHOTO pactnpeneneHus. LleHTpanbHas npenenbHas Teopema.
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Hepasencro Yeobniena. Teopema Uebniena u teopema bepuymnu. 3akon
0onbIINX yncen. BeIOOpOUYHBIN METO U3MEPEHUS BEPOSITHOCTEH.

KoBapuaumst nByx ciyuyailHelx BenuuuH. llonatue o xo3dduuuenre
Koppemsiiui. COBMECTHBIE HAOIIOIEHUS IBYX CIy4alHbIX BEIUYUH. BrIOOpOUHBIi
K03 duuueHT Koppensuuu. JIuneitHas perpeccusi.

Cratuctnueckass runoresa. [loctpoenne coorBercTBUi. MHBEKTHBHBIE U
CIOPBEKTHBHBIE COOTBETCTBUA. buekiuu. /uckpetHas HenpepslBHOCTh. [IpuHnun
Hupuxie.OcHoBHbIE TOHATHS Teopuu rpadoB. JlepeBps. JlBoumuHOE AepeBoO.
CesazHocth. KommoneHThl  cBsi3HocTH. Ilytm  Ha rpade. OiinepoBsl u
['aMUIIBTOHOBBI ITyTH.

20. TIloBTOpeHMe Kypca ajreOpbl U MaTeMaTHYeCKOro aHaausa 3a 10
kJacc (5 yacoB, W3 HUX KOHTpPoJbHas padora Ne 10 — 1 gac).
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11 KIIACC

1. IloBTOpenue (4 4.)

MeTton uHTEpBaNOB AJIs pelieHusl HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB
(GyHKIMI:  CcOBUT, YMHOXEHHME HA  YUCIO, OTPAKEHUE  OTHOCUTEIBHO
KOOpPAMHATHBIX ocell. I'paduueckre METOAbl pelIeHNs YpaBHEHUM U HEPaBEHCTB.
Pemenue ypaBHEHMH M HEPABEHCTB, COACPXKALIMX MEPEMEHHYIO IO 3HAKOM
monyna. CucTeMbl TOKa3aTENbHBIX, JIOTAPUPMUUYECKUX U HUPPALUOHAIBHBIX
ypaBHeHUH. CHUCTEMBI TMOKa3aTEeNbHBIX, JOTrapu(PMUUECKUX U HPPALMOHATBHBIX
HepaBeHCTB. B3aumHo oOpatHble ¢yHKIMU. ['paduku  B3auMHO OOpaTHBIX
byHKIM. YpaBHEHUS, CUCTEMBI YPAaBHEHUH C TapaMETPOM.

2. ®ynkuuu u ux rpadpuku (16 u).

2.1 Monsitne ¢ynkmuu (5 4). DiemeHtapHbie ¢GyHknuu. OO6macTh
OIpeseNeHUs U 00J1aCTh U3MeHEeHUs! yHKIMU.  OrpaHMYEeHHOCTb (GyHKIUH.
YETHOCTh, HEUYETHOCTb, MEPUOAMYHOCTh (yHKUUH. [IpomexyTku Bo3pacTaHus,
yObIBaHUS, 3HAKONOCTOSAHCTBA M HyiIM (yHKuuu. MccnenoBanue (yHKUUH U
IOCTPOEHHE HX TIpadUKOB HIIEMEHTapHbIMU MeTogaMu. OCHOBHBIE CIIOCOOBI
npeoOpazoBanus rpadukoB. ['paduku GyHKIUN, coaepxkammx Moayau. ['paduku
CJIOKHBIX (PyHKLIUH.

2.2 Ilpenen ¢pyHkuum u HenpepbiBHOCTH. [loHsAiTHE mpenesa GyHKIUM
(5 4). [omarme mpenena Qynkuuu B Touke. [loHsTHE npenena (QyHKIUU B
oeckoneyHoctu. OmgHOCTOpOHHHE TMpeneibl. CpaBHEHHE OECKOHEYHO MAalbIX M
O0eckoHeuHo Oonbimmx. CBoicTBa mpenenoB QpyHkuui. [loHaTHE HENMpepbhIBHOCTH
¢bynkun. HempepblBHOCTE 3reMeHTapHbIX (yHKUMA. Pa3peiBHBIE (QyHKIHM.
Acumnrotsl rpaduka pyuknuu. Teopema Belieputpacca.

2.3 Ooparnble pynkuuu. IlonssTHe 00 odpaTHOl (yHKmMU (6 4).
B3aumuo oOpatueie ¢GyHkuuu. OOpaTHblE TPUTOHOMETpUYECKHE (YHKIIUU.
[Ipumepsl  HCMONB30BaHMSI ~ OOpPAaTHBIX  TPUTOHOMETPHUUECKUX  (YHKIIUM.
Konrpoabnas padora Ne 1.

3. Bekropni (6 4).

Bekropel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. CIOKEHHE BEKTOPOB H
YMHOXEHHE BEeKTOpa Ha yucio. KoopaunaTtel BekTopa. KoMIuianapHble BEKTOPHI.
Paznoxenue mo TpeM HEKOMIUIaHApHBIM BekTopaM. CrocoObl 3afaHusl MpAMOn
ypaBHEHUSMH. Pemenne 3a1ad U JOKa3aTeNbCTBO TEOPEM € MOMOILBIO BEKTOPOB U
METOJOM KOOPAMHAT. DJIEMEHTBI TEOMETPUU MaCC.

4. MpousBoanasn (11 u).

Huddepentupyemocts dyakuuu. [IpousBomnHas ¢yHKIMM B TOYKE.
Kacarenbnas k rpaduky ¢ynkuun. ['eomerpuyeckuii u (U3UYECKUN CMBICI
npousBogHou.  [Ipumenenne  mpousBoaHod B Qusuke. [IpousBonHbie
aneMeHTapHbix  ¢yHkuui. [IpaBuna guddepenuunpoBanus. [IpousBoaHbie
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CIIO)KHOM W oOpatHO#l ¢yHkiuil. BTopas mpousBogHas, €€ T€OMETPHUUECKH U
($u3nyeCKuil CMBICI.
Kontpoabhasi padora Ne 2.

5. Meroa koopauHat B mpoctpancrse (15 9).

JlekapToBBl KOOpAWHATBI B IpocTpaHcTBe. Dopmysia pacCTOSIHUSA MEKIY
JBYMsI TOUKaMU. Y paBHEHUs cepbl U m1ockoctu. DopMyna pacCTOSHUS OT TOUKH
710 TTOCKOCTH.

Yrom Mexay BEKTOpaMH. CkaisipHO€  TPOU3BEACHHE  BEKTOPOB.
Komnuneapuele BekTOpbl. PasiiokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM
Bektopam. KonTpoJabnasi padora Ne 3.

6. IlpumeHenne mpon3BoaHOii (16 u).

MakcumMmym ¥ MHUHUMYM  (QyHKUMH.  YpaBHEHHE  KacaTeJIbHOM.
[Tpubmmxénnbie BeluncieHus. VccnenoBanue 3neMeHTapHbIX (YHKIUN HAa TOYKU
IKCTpeMyMa, HauOoJiblllee M HAUMEHbIIEE 3HAYEHHE C MOMOUIbIO MPOU3BOJHOM.
Bospacranne wu yObiBaHue QyHkumid. [Ipou3BojHBIE BBICHIMX TOPSIIKOB.
Bemykiocts rpaguka ¢QyHKIuM. OKCTpeMyM (YHKIUU C  €IUHCTBEHHOMU
KPUTHUYECKON TOYKOW. 3aJauyu Ha MaKCUMyM U MHUHUMYM. AcuMOTOThl. J[poOHO-
auHeHas @yHkuus. [loctpoenune rpadukoB QYHKIUI € NpUMEHEHHEM
npousBoaHbIX. opmyna u psn Teinopa. Konrpoabnas pabora Ne 4.

7. IlepBooOpa3Hasi u unterpai (13 u).

[lepBooOpazHas. Heonpenenenusiii UHTErpai. [IepBooOpazHbie
aneMeHTapHbIX (QyHkiuil. Ilmomane KpuBoiauHEHHOW Tpaneuuu. Dopmyia
Hrerorona-Jleitbnuna. OnpeneneHHblii HHTErpal. Beiuncienue miomaaen miocKux
buryp u o0ObeMOB TeNl BpalllEHUs] C MOMOIIbIO HMHTerpajga. MeTonbl pelieHus
GyHKIIMOHATBHBIX YpaBHEHUH 1 HepaBeHCTB. KoHTposibHast padoTa Ne 5.

8. Hmaunap, konyc, map (16 1).

Tena Bpaimenus: HWIMHAP, KOHYC, map u chepa. CedeHus HHIMHIPA,
KoHyca u mapa. [llapoBoii cerMeHT, IapoBOM CJION, IAPOBOM CEKTOP (KOHYC).

Humuaap. [Honstue nmwmnaapa. [nomans nmoBepxHocTy nuinuHapa. Konyc.
[Tonarue xonyca. Ilmomaar mMoBEepXHOCTH KoHyca. YceueHHbId koHyc. Cdepa.
[llap u cdepa. Bzaumuoe pacmnonoxenue cdepbl U TUockocTu. KacartenbHas
miockocth Kk cdepe. I[lmomanas cheppl. B3aumuoe pacnonoxenue cdepsl u
npsimoii. Cdepa BrucaHHas B MUIMHAPUUECKYIO TOBepXHOCTh. Cepa BnucaHHas
B KOHUYECKYIO TOBepXHOCTh. CedeHue nuauHapudeckor moBepxHoctu. Cdepa
KOHHM4YeCcKol moBepxHocTH. KomOuHanuu ten BpameHus. KonTposabHasi paGorta
Ne 6.
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9.YpaBHeHus u HepaBeHcTBa (57 1).
9.1 YpaBuenusi. HepaBencrBa. Cucremnl (44). PaBHOCHIBHOCTH
ypaBHEHUH W HEpaBEHCTB. PaBHOCWIbHBIE MpeoOpa3OBaHUs  ypaBHEHH.
PaBHOCUITbHBIE TPe0Opa30BaHUs HEPABEHCTB

9.2 YpaBHenusi-ciaencrBusi (8u) . I[loHaTHe  ypaBHCHHS-CIICICTBHSII.
BosBenenue ypaBHeHUss B 4YETHYIO cTemneHb. lloTeHIMpoBaHWE YpaBHCHHIA.
ngorapubmuuecknx Jlpyrue mpeoOpa3zoBaHus, NPUBOIAININE K YpaBHEHHUIO-
ciencTBuio. [[puMeHeHNEe HECKOTBKUX TIPE0Opa30BaHUM.

9.3 PaBHoCHM/IbHOCTH ypaBHeHMHi W HepaBeHCTB cucrtemam (13u).
OcHOBHbIE TOHATHA. PemeHne ypaBHEHMM C TIOMOIIBIO CHUCTEM. Pemenue
YpaBHEHHUH C MOMOIIBI0 cUcTeM (mpojoinkeHue). YpaBHenus Buma f (a(x)) = f
(b(x)). PemieHne HepaBEeHCTB C MOMOIIBIO CHUCTEM. PellleHHe HEpPaBEHCTB C
noMoInkko cucteM (npoaosmkenue). Hepasenctsa Buna f (a(x)) > f (b(X))

9.4 PaBHOCWJIBLHOCTH ypaBHeHHMii Ha MHOkecTBaX (7 4). OCHOBHBIC
noHsTusl. Bo3BeneHre ypaBHEHUS B YETHYIO CTENEHb. Y MHOKCHHE YpaBHEHUS Ha
dbynkuuto. Jpyrue mpeoOpazoBanusi ypaBHeHUU. [IpuMeHeHHE HECKOJIbKHX
npeoOpa3oBaHui. YpaBHEHUSI C JIOMOJHUTEIbHBIMU ycloBusMH. KoHTposibHas
padora Ne /.

9.5 PaBHOCHMJIBHOCTH HEPAaBEeHCTB Ha  MHo:KecTBax  (74).
OcHOBHBIC TIOHATHSA. Bo3BegeHHE HEPABEHCTB B YETHYHO CTEICHb.
YMHOKeHHe HepaBeHCTBa Ha (yHKIuU0 [lpyrue mpeoOpa3zoBaHUs HEPABEHCTB.
[IpuMeHeHue HECKOJbKUX MpeoOpazoBaHuil. HepaBeHCTBa ¢ JOMOJHUTEILHBIMU
ycnoBusiMu. Hectporue HepaBeHCTBA.

9.6 Meroa NMpPOMEXYTKOB /ISl YpaBHeHHH u HepaBeHcTB (5 ).
VYpaBHenuss ¢ MmonynssMu HepaBeHcTBa ¢ MoaynsiMu. Meron MHTEpBajIoB s
HernpepbiBHBIX QyHKIUH. KoHTpoabHas paGora Ne 8.

9.7 Ucnoab3oBaHMe CBOWCTB (DYHKIUII NpH pellieHUN YPaBHEHUI U
HepaBeHcTB (54). Vcmonb3oBaHue 00JIacTel  CYIIECTBOBAaHUS — (DYHKITHIA.
Hcnonb3oBaHne HEOTPULIATENLHOCTH (yHKUUNA. Mcronb30BaHUE OrpaHUYEHHOCTH
¢bynkuuu.  Mcnonb3oBaHME  MOHOTOHHOCTH U OKCTPEMYMOB  (DYHKIIUU.
Hcnonb30BaHne CBONMCTB CHHYCA U KOCUHYCA.

9.8 CucremMbl ypaBHEHHWiIl ¢ HECKOJbLKHMH HeH3BeCTHbIMH (8u).
PaBHOCUIBHOCTB cucTteM. Cructema-ciencTsue. MeToj 3aMeHbl HEU3BECTHBIX

PaccyxxeHnsi ¢ YMCTOBBIMU 3HAYEHUSIMU TPU PEIICHUU YpaBHEHUUN U
HEpPaBEHCTB. YpaBHeHUs1 ¢ mapamerpoMm. HepaBenctBa ¢ mapameTpom. CHUCTEMBI
ypaBHEHUH ¢ mapaMeTpoM. 3anaun ¢ ycinoBusimu. KonTpoabnas padora Ne 10.
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10.006bembI Tea (17 u).

[TorsitTne oO6bema. OOBEeMBI MHOTOTpaHHUKOB. OOBEMBI TEN BpallCHUS.
AxkcroMbl 06beMa. BeiBog Gpopmy 00beMOB TPSIMOYTOJILHOTO MapauiesienuIiesa,
IpU3MBI B TEpaMubpl. DopMyITbl AT HAXOXKACHUS o0beMa TeTpadzapa. Teopemsl
00 OTHOIIECHUSAX 0OHEMOB.

[TpunokeHrss WHTETpajia K BBIYUCICHHIO OOBEMOB W TOBEPXHOCTEH Tell
Bpamenus. [Imomans cepudeckoro mosica. O6beM mapoBoro cios. [Ipumenenne
00BEMOB TpHU pelieHu 3a1ad. GopMysbl IUIOMAAN MOBEPXHOCTEH IMIIMHIpPA U
koHyca. ®opmyiel 00bema 1mapa u mwiomiaau cdepsl. [Lnomans cdepsr.

PasBepTka nmnmHApa M KoHyca. [lmomans MOBEpXHOCTH IUIMHApPA U
koHyca. KomOuHanmm MHOTOIrpaHHMKOB U Ten BpaumieHus. [lomobue B
npocTpancTBe. OTHOIIEHHE OOBEMOB U IUIOMIAACH TOBEPXHOCTEH TMOJ0O0HBIX
¢uryp. IlpeobpazoBanue nomodusi, romoretTus. Pemienne 3agad Ha IUIOCKOCTU €
HCIIOJIb30BAaHUEM CTEpPEOMETpUYeCKUX MeTo/10B. KoHTpoabHas paGoTa Ne 9.

11. KomniiekcHble ynca (6 4.)

[TepBHUYHBIE TPEACTABICHUS O MHOKECTBE KOMIUICKCHBIX Yrce. JlefcTBus ¢
KOMILUICKCHBIMU ~ 4KciiaMi. KOMIUIEKCHO —compspkeHHbIe uucia. Moaynp |
apryMeHT d4ucia. TpuroHomerpuyeckas (opMa KOMIUIGKCHOTO — YHCIIA.
[TokazatenbHass (GopmMa KOMIUIGKCHOTO 4YHClia. PellieHWe ypaBHEHHH B
KOMILICKCHBIX YHCIIaX.

12. TloBTOpeHHMe Kypca ajredpbl M MaTeMATH4YeCKOro aHAJIN3a,
reoMmerpuu (27 yaca, U3 HUX UTOrOBasi KOHTPOJILHasi padora Ne 11 - 2 yaca).
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4, TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA HACOB, OTBOAUMBbIX HA
OCBOEHHME KAXKJIOHU TEMbI

«MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

CTETEHHU, JIoTapru(pmbI

§ 1.
JIeiCTBUTEIbHBIC
qyucia

qHciia
MmuoskecTBa unceir. CBoiicTBa
JIEHCTBUTEIILHBIX YHCEI
MeTtox MaTeMaTH4eCKON
uHayKnuu. [lepectanoBKu
Pa3smemenus. Couetanus
Jloka3aTenbCTBO YMCIOBBIX
HEpPABEHCTB [[enmnmocTh
LIENBIX YHCEIT.
CpaBHeHune o MOyJIr0 M
3a1auu C IeJTOYNCICHHBIMU
HEU3BECTHLIMU

10 knace
Ne Paszaen Tema KosmmuyecrBo | Kontp. XapakrepucTHKa OCHOBHBIX BUI0B
n/n 4acoB pabora AeAITeJIbHOCTH YYeHHKA (HA YPOBHe
Y4eOHBbIX AeiiCTBU)
1. IToBTOpEHUE 4
2. ['naBa |. Kopnu, [ToHATHE NENUCTBUTEIHHOTO 14 BBINOTHATH BEIYUCICHUS C

JNEUCTBUTEILHBIMU YUCIaMU (TOYHBIE U
pUOIMKEHHBIE), MPeoOpPa30BHIBATh
YHCJIOBBIC BBIPAXKEHUS. 3HATh U IPUMEHSTh
0003Ha4YEHHUI OCHOBHBIX ITOJIMHOKECTB
MHO>KECTBA JECHUCTBUTEIbHBIX YHCE]I,
0003HAYEHUS YHUCITIOBBIX MPOMEKYTKOB.
[IpumeHsTE METO MAaTEMaTUYECKOM
WHIYKIAH JJIS 10Ka3aTEIbCTBA PABEHCTB,
HEPABEHCTB, YTBEPKICHUH, 3aBUCAIINAX OT
HatypaibHOTO N. OnepupoBath GpopMynamu
JUJIS1 YHACJIA IEPECTAHOBOK, Pa3MEILICHUN U
couetanul [I[puMeHsATh CBOMCTBA JICTUMOCTH
(cpaBHEHHS IO MOJYJIFO M),
LIEJIOYUCIICHHOCTh HEU3BECTHBIX TIPH
pELIECHNH 3a/1a4.
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§ 2.
Panmnonansubie
ypaBHEHUS U
HEpPABEHCTBA

PannonanbHble BBIpAKEHUS
dopmynel 6uHOMa HhIOTOHA,
CYMMBI U pa3HOCTHU CTETICHEN

JleneHre MHOTOYJIEHOB C
OCTaTKOM. AJITOPUTM
EBkmuna. Teopema besy
Kopens mHOTOUNEHA
PanmonansHbie ypaBHEHUS
CucTteMsbl palmoHaIbHBIX
ypaBHEeHU. MeTon
VMHTEPBAJIOB PEIICHUS
HEPABEHCTB.
PanmmonanbHbie HEpaBEHCTBA.
Hecrtporue nepaseHcrsa.
CucTteMsbl palMoOHaIbHBIX
HEPABEHCTB.

18

JHoxkasbiBath popmyny OuHoma HeroToHa u
OCHOBHbIE KOMOMHATOPHBIE COOTHOIICHUS Ha
OMHOMUAJIbHBIC KOY(PHUIIMECHTHI.
[Tonb3oBaTbea TpeyrosibHukoMm [lackams
JUISL  pelIeHus 3a7a4 0 OMHOMUAJIbHBIX
kod(urmenTax. OneHUBaTh YUCIO KOPHEH
LEJIO0r0 aNreOpandecKoro ypaBHEHHUS.
Haxonute kpaTHOCTh KOpHEH
MHOTOWIECHA. YMETh JACJIUTh MHOTOWJIECH
Ha MHOTO4IeH (YroJKOM WJIM MO CXEMe
['opuepa). cnionbs3oBaTh AeiieHUE
MHOTOWIEHOB C OCTATKOM [IJIsl BBIJIEJICHUS
HeJdoW YacTu anredpandeckoi 1podu mpu
pelIeHNH 3aa4. YMETh pellaTh
pallMOHAIIHBIE YPABHEHHUS U UX CUCTEMBI.
[IpuMeHATh pa3IudHbIE TPUEMBI PELICHUS
HEJBIX AreOpandeckux ypaBHEHUI:
non0op IENbIX KOpHEW; pas3jioKeHue Ha
MHOXUTENU (BKJIFOYAsi METOJ]
HeonpeaeaEHHbIX KOAOUIIMEHTOB);
MMOHWYKEHUE CTETICHU YPaBHEHUS;
MOJCTaHOBKA (3aMeHa HEM3BECTHOTIO).
HaxoauThk yncioBbie MPOMEXYTKH,
COJIEpIKaIlie KOPHU aJire0pandecKux
ypaBHEHUI. Pemars panmoHanbHbie
HEpPaBEHCTBA METOJIOM MHTEpBayoB. Pemarh
CUCTEMbI HEPABEHCTB
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§ 3.
Kopens crenenu n

[Tonsarue GhyHKIMHU U €€
rpaguka Oynkius y = X"
[ToHATHE KOPHS CTENEHU N
Kopnu 4€THOM 1 HEYETHOM
cTereHe ApupMeTHIeCKuit
KopeHb. CBOWCTBa KOpHEN
crerneHu N. OyHKus Y =
%.beHKHI/IH y :%
Kopens crenenu n u3
HATYpaJIbHOTO YHCIIA

12

®opMynHpoBaTh onpeieaeHuss GyHKIUU, €

rpaduka. PopMyIupoBaTh U YMETh
JIOKa3bIBATh CBOMCTBA QyHKIMHA Y = X
@opMynHMpOBaTh ONPEIEICHUS KOPHS
CTENEHHU N, apu(PMETHUECKOTO KOPHSI
crerenu N. PopmyIMpOBATH CBOMCTBA
KOPHEN ¥ MPUMEHSTh UX IIPH
npeoOpa3oBaHNU YHCIOBBIX U OYKBEHHBIX
BBIpOKECHUI. BBITONHATE NpeoOpa3oBaHus
VPPALMOHATIBHBIX BBIPAKECHHM.
DopMyIIHpOBaTh CBOHCTBA QYHKIHH Y =V X |
CTPOUTH Ipaduk

§4.
Crenennb
[IOJIOKUTEIILHOTO
yucia

Crenensb ¢ panoHaJIbHBIM
ITOKAa3aTeJIeM.
CBoO¥CTBa CTEIICHH C
palMOHAJIBHBIM ITOKA3aTeJIeM.

[Tonsarue npenena
MOCJIEA0BATEILHOCTH.
CBoiicTBa NpEaEOB.
beckoHneuHo yObiBaroias
TCOMETPUYECKast POTPECCHSI.
Ywucno e. [lonarue crenenu ¢
UPpaOHATBHBIM
ITOKAa3aTeJIeM.
[TokazaTenpHas GyHKIUS

13

@opMyIUpOBaATh ONPENECICHUS CTEIIEHU C
palOHAIIbHBIM [TOKA3aTEIIEM.
@opMyIMpOBaTh CBOICTBA CTENIEHU C
palMOHAIIbHBIM [10KA3aTeJIEM U IPUMEHSTh
UX MpU MpeoOpa30BaHUU YHCIIOBBIX U
OYKBEHHBIX BbIpaXeHH. POopMynHpoBaTh
OTpENICJICHHS CTENICHU C UPPaAllMOHATIEHBIM
MOKa3aTeIeM U €€ CBOMCTBA.
dopMyIMpOBaTH OMPEACICHUE MpeAena
MOCJIE0BATEILHOCTH, TMPUBOJAUTH
MPUMEPBI MOCJIEA0BATEIBHOCTEN,
MMEIOUIMX Tpeaesa U HE UMEIOIINX
npezena, BBIUUCISITh HECTI0XKHbBIE TMPEETbl,
pemath 3aJaudd, CBS3aHHBIC C OECKOHEYHO
yOBIBAIOIICH T€OMETPUUECKON MPOTPECCUEH.
DopMyIMPOBaTh CBOWCTBA MOKA3aTEIbHOU
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byukiuu, ctpouth e€ rpaduk. I1o rpaduky
MOKa3aTesbHON (DYHKIIMU OMUCKHIBATh €&
cBoucrtBa. [IpuBOoAMTH MpUMEPHI
noKaszaTesibHOW  (YHKIUU (33JJaHHOM C
OMOIIII0 rpaduKa uiu GopMyJibl),
oOnagaroneil 3aJaHHBIMU CBOMCTBaMU.
YMeTh N0JIh30BaTHCS TEOPEMOM O Mpeiese
MOHOTOHHOM OTPaHUYEHHOU
110CJIEIOBATEIbHOCTH

§ O. [TonsiTue norapudma 6 @opMynHpOBaTh ONpeieTeHuE Jorapudma,
Jlorapudmer CaoiicTBa norapupmon 3HaTh CBOMCTBA Jorapudmon. Jloka3biBaTh
Jlorapupmuueckas GyHKIUSA CBOICTBa JOrapu(PMOB U IPUMEHATH
Hecsituunble gorapudmbl CBOICTBa NpHU NpeoOpa3z30BaHUK YUCIOBBIX U
Crenennble GyHKIUU OYKBEHHBIX BbIpaKEHUH. BBINONHATH
peoOpa3oBaHus CTEIEHHBIX U
Jorapudmuueckux BelpaxkeHui. [1o rpaduxy
norapuMuyeckoil PyHKIINU ONHUCHIBATH €€
cBorictBa. [ IpuBoauTe mpumMepsl
norapupMuyecknx QyHKIMHI (3aJaHHBIX C
NOMOILBIO rpaduka Win GopMyJibl),
o0J1aaronnx 3aJaHHBIMU CBOMCTBAMU
§ ©. [IpocTeimue noka3areabHbIe 11 Pemars npocreiimme nokas3aTenbHbIE U
Iloka3arenbHbIE U ypaBHeHus. [Ipocreimme norapu(pMUYECKHE YpaBHEHUS U
jgorapumuyueckue norapudmMuyecKue HEPaBEHCTBA, & TAK)KE YPAaBHEHUS U
YpaBHEHUS U YpaBHEHUS. HEPABEHCTBA, CBOASAIIMECS K IPOCTEUIIUM
HEpaBEHCTBA VYpaBHeHUs, CBOIALIUECS K IPY OMOIIN 3aMEHbI HEU3BECTHOIO

NPOCTEUIIINM 3aMEHOU
HEU3BECTHOTO.
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IIpocrenimme noka3areapHbIe
HepaBeHcTBa. [Ipocreimue
aorapupMuyecKue
HEpPABEHCTBA
HepaBeHcTBa, cBosIIMECs K
MPOCTEUIINM 3aMEHOMN
HEU3BECTHOTO

I'naBa Il.
Tpuronomerpuueckue
(bopMyIbL.
Tpuronomerpuueckue
byHKIIIH

§7.

Cunyc, KOCUHYC yria

[lonatne yrna. Paguannas
Mepa yria. Onpenenenue
CHUHYyCa M KOCHHYCA yTJa.
OcHOBHBIE POPMYIIBI JJIS
sin(a) u cos (a). ApkcuHyc.
Apxkocunyc. [Ipumepsl
UCIIOJIb30BaHUs apKCUHYCA U
apkkocunyca. @opMyibl 1715
apKCHHYCa 1 apKKOCHHYCa

dopMyIHPOBATH ONPEICICHUE YIIIa,
UCII0JIb30BATh TPAYyCHYIO U PaIHAHHYIO
Mephl yria. [lepeBouTh rpasycHyio Mepy
yria B pauaHHyO U 0OpaTHO.
dopMynHpoBaThH ONPEICICHUE CUHYCA U
KOCHHYCa yria. 3HaTh OCHOBHBIC (DOPMYJIBI
s Sin (a) wmCos () ¥ MPUMEHATh HX
P MPeoOpa30BaHUK TPUTOHOMETPUICCKUX
BBIpaKCHUN. DOPMYITUPOBATh OIPEICICHNUS
apKCUHYyCa U apKKOCHHYCa YUClia, 3HATh U
IPUMEHSTH POPMYJIBI ISl apKCHHYCA U
apKKOCHHYCA.

§ 8.

TaHreHc 1 KOTaHT€HC
yria

Onpenenenue TaHTeHCA U
KOTaHTeHca yIJIa.
OcHOBHBIE POPMYIIBI IJIs
tg(a) u ctg(a). ApkraHreHc.
Apxkkotanresc. [Ipumepst
WCIIOJIb30BAHUSI apKTaHTEeHCA
U apKKOTaHTeHCAa.
dopMyIibl A1 apKTaHTeHCa U

APKKOTAaHI'CHCA

dopmyMpoBaTh ONpe/eeHNEe TAaHTeH A U
KOTaHI€HCa yria. 3HaTh OCHOBHBIE (hOPMYJIbI
s tg (a) u ctg (a) u npUMeHATh UX MpH
npeoOpa3oBaHUU TPUTOHOMETPUUECKUX
BbIpakeHUU. DOPMyYIMPOBATH ONIPEACTICHUS
apKTaHIeHCa M apKKOTAHI€HCA YKClia, 3HaTh
U IPUMEHSTH (DOPMYJIBI JIJIS1 apKTaHTEHCA U
apKKOTaHT€HCa.
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10. § 9. Kocunyc pasnoctu u 11 3HaTh (POpMyIIbl KOCUHYCA PA3HOCTH
DopMyIIbI CIOKEHUS KOCHUHYC CYMMBI JIBYX (CyMMbI) IBYX YTJ0B, (POPMYIIBI 115
yraoB. opmynsl asis JIOTIOJTHUTENBHBIX YTJIOB, CHHYCa CyMMBbI
JOTIOJTHUTENBHBIX YTJIOB (pa3HOCTH) ABYX YTJIOB, CYMMbI U Pa3HOCTH
CuHHYC CyMMBI U CUHYC CUHYCOB U KOCUHYCOB, (GOPMYJIbI JIJIs
pPa3HOCTHU JABYX YIJIOB JBOMHBIX W TIOJIOBUHHBIX YTJIOB,
CymMma 1 pa3HOCTh CHHYCOB NPOU3BE/ICHUSI CHHYCOB U KOCHHYCOB,
Y KOCUHYCOB (dbopMyIIBI 17151 TAHTEHCOB.
@opMyIbl I TBOWHBIX U BrinonssaTe npeodpazoBanus
MOJIOBUHHBIX YTIIOB TPUTOHOMETPHUCCKUX BBIPAKCHUH TpH
[TpousBeneHne CHHYCOB H noMou Gopmy.
KOCHHYCOB DOpMYyJIbI IS
TaHT€HCOB
11. § 10. OyHKIM Y = SIN X 9 3HaTh ONPENCIICHUSI OCHOBHBIX
TpuronomeTpuueckue OyHKIUA Y = COS X TPUTOHOMETPUYECKUX PYHKIUHN, UX
(GYHKIIMK YUCIOBOTO Oyukius Y = tg X CBOMCTBA, yMETh CTPOUTH UX rpaduku. [1o
aprymeHTa OyHkIus Y = ctg X rpadukaM TPUTOHOMETPUUECKUX (PYHKITUI
ONMCHIBATh UX CBOMCTBA.
12, § 11. [Ipocreiiue 12 Pemiats npocreifiime TpUroHOMETPpUIECKUE
TpuronomeTpruyeckue TPUTOHOMETPHUECKHE ypaBHEHUs, HEPABEHCTBA, a TAKXKe
ypaBHEHUS U ypaBHEHUS. Y paBHEHUS, ypaBHEHUS U HEPABEHCTBA, CBOJISIINECS K
HEPaBEHCTBA CBOJIAIIIUECS K POCTEUIITUM MIPOCTEUIITUM TIPH TIOMOIITH 3aMEHBI

3aMEHOU HEU3BECTHOTO.
[IprumeHeHrne OCHOBHBIX
TPUTOHOMETPUUYECKUX
dbopmyn 7S pereHust
YPaBHEHUM.

HEU3BECTHOTO, peIIaTh OJJHOPOIHBIC
ypaBHeHus1. [IpuMeHsTh Bce U3yUYEHHBIC
CBOMCTBA U CIIOCOOBI peIIeHUs
TPUTOHOMETPUUECKUX YPaBHEHUN U
HEPABEHCTB MPH PEIICHUN TTPUKIIATHBIX
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OnHOpOIHBIE YPAaBHEHUS.
[Ipocrelimme HEpaBEHCTBA
IUIsl CHHYCa U KOCHHYCA..
[Ipocrelimme HEpaBEHCTBA
JUIS. TAHTEHCA W KOTaHIeHCA.
HepaseHcTBa, cBOAsIIHECS K
MPOCTEUIINM 3aMEHOMN
HEU3BECTHOTO.
BBenenue BCrioMoratesbHOTO
yria 3aMeHa HEU3BECTHOIO
t =sin (X) + cos (x)

3aja4. Perath TPUTOHOMETPHYECKHUE
ypaBHEHUS, HEPABEHCTBA MPH TOMOIIH
BBEJICHUS BCIIOMOTATEIBHOTO yTJIa, 3aMEHBI
HeusBecTHOro t = sin (X) + cos (X).

[IpuBOAUTH MPUMEPHI CITYYaHBIX BEIUYMUH
(4ucIo yCrexoB B CEPUM UCTIBITAHUN, YHCIIO
MOTBITOK MPHU YraJbIBAaHUH, pa3MepPbl
BBIUTPHIIIA (IPUOBLIIN) B 3aBUCUMOCTH OT
CIIy4ailHbIX 0OCTOSTEILCTB U T. II.).
Haxonuth Marematnueckoe 0XUIaHue U
JTUACTIEPCUIO CITyYalHOM BEJIMYUHBI B CIIy4dae
KOHEYHOTO YKCIia UCXOI0B. Y CTaHABINBATh
HE3aBUCUMOCTH CIIYYaHBIX BEJTUYHH.
Jlenate 00OCHOBaHHBIC MPEAIOIOKEHUS O
HE3aBUCUMOCTH CITyJYaifHBIX BEJIMYHUH Ha
OCHOBAHHH CTATHCTHYECKUX TAaHHBIX.

13. | I'masa Ill. DnemenTs [ToHsATHE BEPOSTHOCTH
TEOPUU BEPOSTHOCTEN cobpiThs. CBOMCTBA
BEPOSTHOCTEMN
§ 12.
DJIeMEHTBI TEOPUHU
BEPOSITHOCTEU
14. § 13. OTHOCHUTENbHAS YacToTa
YacroTa. YcioBHas coObITUSI. Y CIIOBHAs
BEPOSTHOCTD BEepOsATHOCTh. HezaBucumele
COOBITHUSA
15. § 14. MareMaTtu4yeckoe OXXuIaHue.
Marematnyeckoe CJI0KHBIN OTBIT.

OXKHUJIaHue. 3aK0H
1
OOJBIINX YUCEIT

®opwmyna bepnynu. 3akoH
OOJIBIIINX YUCE.

HNmeTs ipeacTaBieHUEe 0 3aKOHE OOJIBIIIIX
YHCeN )1 MOCIEN0BATEIbHOCTH
HE3aBUCHUMBIX CIIyYalHbIX BEJIUYUH, B
YaCTHOCTH, IIPEACTABIIATh ceOC TOPSIOK

THIIMYHOI'O OTKJIOHCHU OT CPCAHCTO
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3HAYEHHUS B 3aBUCUMOCTH OT YHUCIa
UCIIBITaHUI. BbIUUCIATE BEPOSITHOCTD
nojiydeHuss K ycriexoB B UCTIBITAHHSX
bepuyinu ¢ mapamerpamu p, (

16.

HTorosoe
MMOBTOPEHUE

Hroro 3a 10 kiaace

136
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11 kaacc

n/n Paszaen Tema KosmuecrBo | Konrp. XapakTrepucTHKa OCHOBHbIX BUI0B
4acoB padora AeATeJIbHOCTH YYCHHKA (HA yPOBHE
Y4eOHBIX J1eiiCTBHIN)
[ToBTOpEHue 4
['naBa |. ®yHkuw. DnemeHTapHbIC (PYHKITUN 3) 3HaTh ONPEACIICHUS AIEMEHTAPHON
[TpousBoaHbIE. OO0uacTh onpenesieHus u (GYyHKIMH, OTpaHUYEHHOM, YETHON
NHuTerpanel 001acTh U3MEHEHUHU (HE4€THOM ), MEPUOANYECKOM,
¢yskuu. OrpaHuYeHHOCTh Bo3pacTaroleil (yobiBaromen) GyHKIIH.
§ 1. bynkuuu. YETHOCTD, JlokasbIBaTh CBOMCTBA (PYHKITUH,
DYHKIMHU U UX HEYETHOCTD, IEPUOIUNYHOCTD UCCIIE0BAaTh (PYHKIIUU JIEMEHTAPHBIMU
rpaduku ¢ynkuii. [IpomexyTku cpeacTBamMu. BeinonHATe npeobpa3oBanus
BO3pacTaHus, yObIBaHUS, rpaUKoOB 3J€MEHTAPHBIX (PYHKIIMI: CIBUTH
3HAKOIIOCTOSIHCTBA U HYJIH BJI0JIb KOOPJAMHATHBIX OCEH, CKATUE U
¢ynkuuu. UccnenoBanue pacTshKeHue, OTPaKEHUE OTHOCUTEIBHO
(GYyHKUMNA ¥ TOCTPOECHHE UX oceil, CTpoUTh rpaduKu PyHKIUH,
rpauKOB 37€eMEHTAPHBIMU coJiep KalluX MOAYIH, TpaduKH CIOKHBIX
MetogamMu. OCHOBHBIE ¢bynkuuid. [1o rpadukam pyHKuni
CIocoObI MPeoOpa3zoBaHUs OTUCBIBATh UX CBOMCTBA (MOHOTOHHOCTb,
rpadukos. I'paduxu HaJIM4KUe TOYEK MAaKCUMyMa, MUHUMYMa,
GyHKUMNA, copepKaX 3HAYEHUS MAKCUMYMOB U MUHUMYMOB,
Monynu. I'paduku CIOKHBIX OTrPaHUYEHHOCTb, YETHOCTD, HEYETHOCTb,
byHKIINN MEPUOANYHOCTD )
§ 2. [Tonsitne mpenena GyHKIUH 5 OOBSACHITH U UILUTFOCTPUPOBATH TTOHSATHE
[Tpenen pynkuuu u OnHOCTOPOHHME MPENENBI npenena  (QYHKIMM B  TOYKE.
HEIIPEPBIBHOCTH CBoiicTBa npeaenon [TpuBoauTh mpumMepsl (QyHKINH, HE
byHKIMI

VMEIIIUX Mpeaena B HEKOTOPOU TOUKeE.
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[ToHsiTHE HEMPEPHIBHOCTHU
¢dbynkuuu. HenpepbIBHOCTD
AIIEMEHTapHbBIX PYHKIUN
Pa3peiBHbIE DyHKIIUN

3HaTh U TPUMEHSTh CBOICTBA MPEEIOB,
HEIPEPHIBHOCTH (DYHKIINH, BBIYUCISATh
npeaensl GyHKIUNA. AHATU3UPOBATh
noBezieHue GyHKIMMA pu X — +ce, Ipu
X —>—C

§ 3. O6paTHbIC [TonsiTre 06 oObpaTHOU 6 3Hathb onpezenenne GyHKIUN, 00paTHON
GyHKIIH ¢bynkiun. Bzaumuo obpaTHbIe JaHHOW, YMETh HaXOAUTh (OPMYITY
¢dbynkun. O6patHble byHKIIMM, 00paTHOW JaHHOM, 3HATH
TPUTOHOMETPUYECKUE ornpeaeneHus: GyHKIHM, 0OpaTHBIX YETHIPEM
bynkuuu. [Tpumeps OCHOBHBIM TPUTOHOMETPUUYECKUM
MCIIOJIb30BaHUs OOPATHBIX (GyHKUUSAM, CTPOUTH rpaduK 0OpaTHOM
TPUTOHOMETPHUYECKHUX byHKIUN
byHKIUH
§ 4. IlpousBoaHas [TonsiTHE TPOU3BOAHOM 11 HaxoauTs MTHOBEHHYIO CKOPOCTb
[IpousBoaHast CyMMBI. u3MeHeHus: (QyHKuMu. BpraucnsaTe
[IpousBoaHas pa3HOCTH npupamieHue QyHKIUU B TOYKE.
HenpepbsIiBHOCTD PyHKIINH, Haxoaute mnpenen otHomeHusi Dy . 3HaTh
MMEIOIIHNX TPOU3BOIHYIO. onpeeneHre NPOu3BOIHON QYHKILINH.
Huddepenunan. Brrunciars 3Ha4eHHE NPOU3BOIHOMN
[Ipown3BoHAS TPOU3BEICHMUS. (GyHKIIUU B TOUYKE (110 OMPEICIICHUIO).
[IpousBoaHAas YACTHOTO. BBIBOIUTE ¥ MCHIOJIB30BaTh MPaBUIIA
IIpon3BoaHbBIE dIIEMEHTAPHBIX BBIUHCJICHUS NPOU3BOAHON. HaxoauTh
¢ynkuuid. [IpousBoanas IPOU3BOJIHBIE CYMMbI U MPOU3BEACHUS
CJIOKHOM (YHKITUU. nByX (GyHKIMA;, yacTHoro. Haxonmutb
[IpousBoaHas oOpaTHOM MPOU3BOHBIC DJIEMEHTAPHBIX  (PYHKITUH.
byHKIINN. Haxonnte mpoM3BOAHYIO CIIOXKHOMU
dbyHK1IMK, 00paTHON QYHKITUH.
§ 5. [Ipumenenune MakcumMyM U MUHUMYM 16 HaxoauTh TOUKM MUHUMyMa U MaKCUMyMa
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MIPOU3BOJHOU

byHKIUU. YpaBHEHUE
KacaTeJIbHOM.
[TpubamxEHHbIC
BbIYHCIICHUSI. Teopembl O
cpenneM. Bo3pacranue u
yObIBaHUE (YHKITHI.
[Ipown3BOIHBIE BBICIIUX
MOPSAAKOB. BRIMYyKI0CTH
rpaduka QyHKIHH.
OKCTpeMyM (DYHKIIUH C
€IUHCTBEHHON KPUTHYECKON
TOYKOM. 3a1auu Ha
MaKCUMYM U MUHUMYM
AcumnToTsl. J[pobHO-
TuHenHas QyHKIHSA
[TocTpoenue rpadukon
GbyHKIMIA ¢ TPUMEHEHUEM
pou3BoaHbIX. DopMyna u
pan Teitnopa

dbyukiuu. Haxonuts HaumOosblliee U
HauMEHbIlIee 3HA4YeHHUA QYHKIUM Ha
oTpeske. Haxonuts yrioBou
KO3 GULIMEHT KacaTebHOU K IpaduKy
(YHKIIMM B TOUKE C 3a/1aHHOI abciuccoin
Xo. 3anuchIBaTh ypaBHEHUE
KacaTelbHOM K rpaguky (yHKIUH,
3a1aHHOM B TOUYKE. [[puMeHsTh
IPOM3BOIHYIO JUTSI MPUOIMKEHHBIX
BbIYMCIEHUN. HaxoauTe mpomexyTkn
BO3pacTaHus U yObIBaHUS (PYHKIUU.
Jloka3bIBaTh, YTO 3aJaHHAS] PYHKIUS
BO3pacTaeT (YObIBaeT) Ha yKa3aHHOM
npoMexyTtke. Haxonute Haubosbiee U
HauMEHbIIee 3HAYEHUs (PYHKIUU.
HaxoauTs BTOpYIO MPOU3BOJIHYIO U
YCKOpEHHUE MpoIiecca, OMUCHIBAEMOT0 MPU
nomou  ¢gopmyinsl. HMccnenposathb
(YHKIIMIO C TTOMOIIBI0 TPOU3BOAHON H
ctpouth €€ rpaduk. [IpumensTh
MIPOM3BOHYIO NP PEUICHUH
T€OMETPUUECKUX, (U3HUECKUX U IPYTHX
3a1a4y

§ 6. [TepBooOpasnas u
UHTETpal

[TonsiTue NEpBOOOPA3HOIA.
3aMeHa MepeMeHHOI..
HNuTerpupoBanue
o yactaM. IIimomans
KPHUBOJVMHENHOMN Tparenuu

13

3HATh U IPUMEHSTh ONPEICIICHUE
epBOOOPa3HOI U HEONPEEIEHHOTO
uHTerpana. Haxonuts nepBoodpasHble
AJIIEMEHTApHBIX (PYHKIUH, IEPBOOOPA3HBIC
f(x) + g(x), kf(x) u f(kx + b). MaTerpupoBath
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OnpenenéHHbIi UHTErpal
[TpubamxEHHOE BEIYUCIICHUE
ONPENEIIEHHOTO UHTErpaia
dopmyisia Herotona—
Jleniouuna CBoiicTBa
OIIPEAEIEHHOI0 UHTETpalIa
[IpumeHnenune onpenenéHHbIX
WHTETPAJIOB B
F€OMETPUYECKHUX U
dbu3nYecKuX 3agavax.
[Tonsitue
nupepeHnnanbHOTro
ypaBHEHHUs. 3a/1auu,
MIPUBOJSILIME K

(YHKITUY TIPH TTOMOIIM 3aMEHBI
MIEPEMEHHOM, HHTETPUPOBAHUS 110 YACTSIM.
Beruuciisate miomaas KpUBOJIUHENHON
Tparneunu. Ha- XxoauTh npubamxEHHbIe
3HAYEHMS MHTETPAJIOB. BBIUKCIIATE TIOMIAb
KPHUBOJIMHENHOM TpaneLyn, UCIIOIb3YsI
Tr€OMETPUYECKHUM CMBICII OIIPEAEIEHHOTO
WHTETPAJIA, BBIYUCIATH ONPEACIEHHBIN
WHTETPaJl TP MTOMOTITH (POPMYITBI
Hprorona—/JleiiOHnna. 3HaTh U MPUMEHSITh
CBOMCTBA ONPEAECIEHHOTO UHTETpaa,
MIPUMEHATH ONPEAECTIEHHBIE UHTETPAJIbI IPU
pelIeHUH TeOMETPUUYECKUX B (PU3HMIECKUX
3ajad. Peniate HECI0KHBIC

nuddepeHnanTbHbBIM nuddepeHnranbable YpaBHEHMsI, 3a0a49H,
YPaBHEHUSIM npuBosIIMeE K T hepeHaibHbIM
YpaBHEHUSIM
I'naBa Il. YpaBHenus. PaBHOCUIIBEHBIE 3HaATh ONPEACIECHUE PABHOCUIIBHBIX
Hepasenctsa. CucreMsl npeoOpa3zoBaHus ypaBHEHUH (HEPaBEHCTB) U
ypaBHEHUH. npeoOpa3oBaHus, IPUBOAAIINE TaHHOE
§ 7. PaBHOCWJIBHOCTH PaBHOCUIBHBIE ypaBHEHHE (HEPABEHCTBO) K
ypaBHEHUH U npeoOpa3zoBaHus PaBHOCUJIBHOMY, YCTaHABJIMBATh
HEPaBEHCTB HEPaBEHCTB PaBHOCWJIBHOCTh YpaBHEHUH (HEPABEHCTB)
§ 8. YpaBHeHus- IlonsiTHEe ypaBHEHUS - 3HaTh ONPEACIICHUE YPABHEHUA-CIIEICTBHS,
CJIEJICTBHSI cnencteus. Bo3eenenue npeoOpa3oBaHusl, IPUBOIAIINE JaHHOE

YpPaBHEHHUS B UETHYIO
CTEIICHb.
ITorennupoBanue

YPaBHEHHUE K YPAaBHEHUIO-CIIEACTBUIO.
Pemate ypaBHEeHHs 1Ipy MOMOIIM MEPEXOAA
K YPaBHECHUIO-CJIEICTBHUIO
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JorapupMUYECKUX
YpPaBHCHUU.
Hpyrue npeobpa3oBaHus,
MPUBOJAILINE K YPAaBHEHUIO-
cneacTBuro. [Ipumenenue

HECKOJIbKUX
npeoOpa3oBaHuid,
10. § 9. PaBHOCHITBHOCTD OCHOBHBIE OHATHS. 13 Pemate ypaBHEHUS IEPEXOAOM K
YPaBHEHUU U Pemenue ypaBHeHuit ¢ PaBHOCUJIBHOM cucteme. PemaTte ypaBHEHUS
HEPaBEHCTB CHCTEMaM MTOMOIIIBIO CHCTEM. Buna f (a(x)) = f (b(x)). Pemars
YpaBHEeHUs BUAA HEPABEHCTBA IIEPEXOJAOM K PABHOCUIBHOMN
f (a(x)) = f (b(x)). cucteMe. PermaTh HepaBeHCTBA BUIa
PereHre HepaBeHCTB € f (a(x)) > f (b(x))
OMOIIbIO CUCTEM
HepasenctBa Buna
f (a(x)) > f (b(x))
11. | § 10. PaBHOCHJIBHOCTB OCHOBHBIE IOHSTHS. 7 Pemars ypaBHEHUA npy MOMOIIN

YpPaBHEHUH Ha
MHOKECTBaX

Bo3sBenenne ypaBHEHUS B
YETHYIO CTEIEHb.
YMHOKEHHE YpaBHEHUS HA

dynkuuto. pyrue

npeoOpa3oBaHus YpaBHEHUH.

[IprmeHeHne HECKOIBKUX
npeodpa3oBaHUM.
YpaBHeHus ¢
JOTIOJIHUTEIbHBIMU
YCIIOBUSIMH.

PaBHOCHUJIIBHOCTH Ha MHOKCCTBAX
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12,

§ 11. PaBHOCHUIIBHOCTh
HEPaBEHCTB Ha
MHOKECTBaX

OCHOBHBIE IOHSTHS.
Bo3BenieHre HEpaBEHCTB B
YETHYIO CTEIIEHb.
YMHOKEHHE HEPABEHCTBA Ha
dbynkmuto. pyrue
npeoOpa3oBaHUs HEPABEHCTB
[IprMeHeHne HECKOIBKUX
npeoOpa3oBaHUM.
Hepasenctsa ¢
JOTOJTHUTENbHBIMH
YCIIOBUSIMH.
Hectporue nepaBeHcTBa

Pemars HCPaBCHCTBA IIPH IMMOMOIIU
PaBHOCHUIIBHOCTH Ha MHOKCCTBAX. Pemars
HCCTPOTrUC HCPABCHCTBA

13.

§ 12. Meton
MPOMEKYTKOB IS
YPaBHEHUU U
HEPABEHCTB

YpaBHEHUS ¢ MOLYJIAMHU.
HepaBeHncTBa ¢ MoynsiMu.
Metoa MHTEpBAJIOB 111
HEIPEPHIBHBIX (PYHKITUH.

Pemate ypaBHeHUS (HEpaBEHCTBA) C
MOYJISIMU, PEIlIaTh HEPABEHCTBA MPHU
MIOMOIIIM METOAAa UHTEPBAJIIOB JIsl
HEMPEPHIBHBIX (PYHKINI

14,

§ 13. Hcnonb3oBanue
CBOMCTB (DyHKILIMI npr
pELIEHUH YPAaBHEHUH U

HEpaBEHCTB

Hcnonw3oBanue obractei
CYILIECTBOBAHUS (DYHKLIUM.
Hcnonbp3oBaHue
HEOTPUIATETLHOCTH
byHKIUH.
Hcnonabp3oBaHue
OTPAaHUYECHHOCTU (PYyHKIIUH.
Hcnonp30BaHue
MOHOTOHHOCTH U
IKCTPEMYMOB (DYHKITUU.
Hcnonp30BaHNUE CBOMCTB
CHUHYCa U KOCHHYCA

Hcnonb3oBath cBOKCTBA (PYHKIUI
(oOnacTeli cyliecTBOBaHUS,
HEOTPULIATEILHOCTH, OTPAHMYEHHOCTH ) MpU
pELIEHNH YPAaBHEHUMN U HEPABEHCTB B
MPUKIIAIHBIX 3a/1a4dax. Mcrmons3oBaTh
MOHOTOHHOCTb M 3KCTPEMYMBbI (yHKLIHH,
CBOMCTBA CUHYCa U KOCUHYCa
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15. § 14. Cucrembl PaBHOCHIIBHOCTB CHCTEM. 5 3HaTh onpeeieHue PaBHOCUIIbHBIX CUCTEM
ypaBHEHUM C Cucrema-cnecTBue. ypaBHEHUH, IpeoOpa3oBaHUM, TPUBOIAIIUX
HECKOJbKUMHU Merton 3aMeHbI JTAHHYIO CUCTEMY K paBHOCHJIbHOM. PermaTh

HEU3BECTHBIMU HEU3BECTHBIX. CUCTEMbI YpaBHEHUM MTPU MOMOIIH MEepexo/1a
Paccyxienus ¢ YucIoBbIMU K paBHOCWJIbHOM cucteme. [IpuMeHsTh
3HAYEHUSIMU MPU PEUICHUH pacCy X JAeHHS C YHCIOBBIMU 3HAYCHUSIMU

ypaBHEHUN U HEPABEHCTB NIpU PEIICHUU YpaBHEHUI 1 HEPABEHCTB

16. § 15. YpaBHeHus, YpaBHEHUS € TAPAMETPOM. 3 CucremMaTu3npoBaTh 3HaHUS O PEIICHUN

HEPaBEHCTBA U HepasenctBa ¢ mapameTpom 3a]a4 ¢ mapaMeTpamu, MOJy4YeHHBIC

CHUCTEMBEI C CucreMbl ypaBHEHHUH € B ILLIKOJIE
IapaMeTpaMu IapaMeTpoM. 3a1a4u C
YCIIOBUSIMU
17. ['naBa Ill. AnreOpandeckas popma u 6 NmMeTh ueTkoe mpeAcTaBICHUE O
KommiekcHble uncna reoMeTpuyecKas KOMIUIEKCHBIX YMCIIaX: 3HATh
UHTEpIpETals KOMIUIEKCHBIX anredpanvecKyro, reOMEeTpUUECKYIO,
yuces. Tpuronomerpuueckast TPUTOHOMETPUUECKYIO U TIOKA3aTEIbHYIO
(opMa KOMIIEKCHBIX YHCEIL. (opMBI KOMILJIEKCHOTO YUCa. YYaliuecs
Kopau MHOTOUIEHOB. JOJHKHBI YMETh TIPOU3BOANTH HaJ
[ToxazarenpHast popma KOMIUIEKCHBIMU YHCTIAMH OTIEPALIUN:
KOMIUIEKCHBIX YHCE. CIIO’)KCHHE, YMHOKCHHE, BEIUUTAHUE,
JieJieHne, BO3BEACHHUE B CTETICHD,
W3BJICYCHHNE KOPHS U3 KOMIUIEKCHOTO YHCIIA;
NEPEBOUTH KOMIJIEKCHBIC YUCIIA U3
anredpandeckoil PopMbI B TEOMETPUIECKYIO
U TPUTOHOMETPUYECKYIO.
18. | UtoroBoe moBTOpEHUE 13
Hroro 3a 11 kaacc 136
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«MATEMATHUKA: TEOMETPUS»

10 knace
N Tema KosuvecTBo KonTtp. XapakTepucTHKAa OCHOBHbIX
(1]
/' Paznen 4acoB pabora BU/I0B J1eSITeJJbHOCTH YYCHHUKA

wn (Ha ypoBHe y4eOHBIX el CTBHIN)
1. Hekoropsle cBeneHus VYIubl M OTpE3KH, 8

U3 IUVIAHUMETPUU  [CBSI3aHHBIE C OKPY’KHOCTBIO.

Pemenune tpeyronbHUKOB.
Onnunc, runepbona u
napabosia. Teopema YeBbl u
Teopema MeHenas.

2. Beenenue [IpeameT crepeomMeTpuH. 4 [IepeuncisiTe OCHOBHBIE

OCHOBHBIE TOHATHUS U
AKCHOMBI CTEPEOMETPHH.
[lepBbie cnencTBus u3
TEOpEM.

(buUrypsl B IpOCTPaHCTBE
(Touka, mpsiMasi, TJIOCKOCTbH),
bopMyIIUpPOBATH TPH AKCHOMBI
00 WX B3aMMHOM PaCIOJIOKEHUU
Y WUTIOCTPUPOBATH ATH
AKCHOMBI IPUMEPAMH U3
OKpY’Karoliei 00CTaHOBKH.
dopMymHUpoOBaTh U JOKA3HIBATH
TEOPEMY O TUIOCKOCTH,
MPOXOAAIIEN Yyepes IPSAMYIO U
HE JIS)KAILYI0 HAa HEW TOUKY, U
TEOPEMY O TIOCKOCTH,
MIPOXOJIAIIEH Yepe3 JIBE
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NEPECCKAOIMIUECS ITPAMBIC

[TapannensHOCTH [TapannenbHOCTh NPSMBIX, 16 1 DopMyIMpPOBATH ONPEAECTICHUE
MPSAMBIX U MPSIMOM U MJIOCKOCTH. napajuieIbHbIX IPSIMBIX B
IUIOCKOCTEN [TapannenbHble NpsIMbIE B IPOCTPaHCTBE, POPMYIUPOBATH
IPOCTPAHCTBE.

U JIOKa3bIBaTh TEOPEMBI O
napavieIbHbIX MPSMBIX;
OOBACHSTH, KAKHE BO3MOKHBI
Cly4au B3aMMHOTO
PacoJIOKEeHUS IPSIMON U
IJIOCKOCTH B MPOCTPAHCTBE, U
MPUBOANTH WILTIOCTPUPYIOLLIKE
IIPUMEPBI U3 OKPYKAIOLIEH
00CTaHOBKH; (POPMYIUPOBATH
OINpeJeIeHHE MapauIeIbHbIX
MIPSIMOU U TTIOCKOCTH,
(GopMyIUpOBAThH U 0KA3bIBATH
YTBEPKJIECHUS O
MapaJyICIbHOCTH MIPSMOU U
MJI0CKOCTH (CBOMCTBA U
MPU3HAK); peniaTh 3aJa4i Ha

[TapajuenbHOCTB TpeX
npsameix. [lapamiensHOCTB

IPSIMOM M IIJIOCKOCTH.
B3auMHoOe pacnosnoxeHue
NPSIMBIX B POCTPAHCTBE.

Yron Mexay AByMs
PSMBIMHU.

CxpenuBaronmecs npsmsle.
YTIIBI ¢ COHAINPaBICHHBIMU
CTOPOHAaMH. YTOI MEXIY
npsimeiMu. [TapamuiensHOCTh
IIJIOCKOCTEHN.
[TapajutenbHBIE TIIIOCKOCTH.
CBoiicTBa mapaiaeabHbIX
mI0cKocTer. Terpasap u

napasuiesieunes,. BBIYMCJIEHUE U JI0KA3aTEIbCTBO,
Tetpasap. CBSI3aHHbBIE CO B3aMMHbBIM
[Tapannenenunes. PaCIIONIOKEHUEM TIPSMBIX U
3aauv Ha MOCTPOCHUE IJIOCKOCTEN
CCUCHUU.
[Tepnengukynspuocts | [lepneHaUKyISIPHOCTD 17 1 OOBSACHATh, KaKu€  BO3MOXHB]
IPSIMBIX U PSIMOM U TIJTIOCKOCTH. Clydyad B3aMMHOTO PacCIOJIOKEHHUS]
MIJIOCKOCTEN [leprieHIUKYyISIpHBIE NBYX NOPSIMBIX B NPOCTPAHCTBE, U
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IIPsIMBIE B IPOCTPAHCTBE.
[TapaienpHble NpsIMEBIE,
NEPIEHANKYJIIPHBIE K
110ckocTy. IIpu3Hak
NEPIEHANKYIIIPHOCTH
MPSIMOU U TUIOCKOCTH.
Teopema o npsAmoi,
MEPIICHIUKYJISIPHOU K
IJIOCKOCTH.
[leprieHIUKYIISIp U
HAaKJIOHHBIE. YTOJI MEXIY
IIPSIMOU U TUTOCKOCTBIO.
PaccrostHus oT TOUKM 10
TUIOCKOCTH. TeopemMa o Tpex
IIEPIECHIUKYJIApax. YTOll
MEXAY NPSIMOU U
IIJIOCKOCTBIO.
JIByrpaHHbIil yroJ.
[leprieHIUKYISIPHOCTD
IUIOCKOCTEH.
[IpsAMOyTOJIBHBIM
napajuIeJICTUIEN.
TpexrpaHHbId yroJ.
MHororpasnHsii yroJ.

PUBOJIUTH WTIOCTPUPYIOIIHE
[PUMEPBHIL; bopMyIMpoBaTh
ompe/elieHUE  CKPEHIMBAIOIINXCS
MPSIMBIX, dbopMmynupoBath U
TOKa3bIBATh TEeOpeMy,
BBIPAKAIOIIYIO MPU3HAK
CKpCIIMBAIOIIMXCS ~ TPSAMBIX, W
TEOpEMY 0 IJIOCKOCTH,

MPOXOMSIIEN Yepe3 OJHYy U3
CKPEIIUBAIOMIUXCS  TPSIMBIX |
[apajuleIbHOW  JPYrom  IpsMOW;
OOBACHATH, Kakue JBa Jyya
HA3bIBAIOTCS  COHAIIPABJICHHBIMU,
(GopMynupoBaTh U  JI0Ka3bIBATH
TEOpEMY 00 yriiax C
COHAIIPaBJICHHBIMU  CTOPOHAaMH;
OOBSACHATH, YTO HA3BIBACTCS YIJIOM
MEXIY NIEPECEKAIOINMHUCS
OpSIMBIMH M yTJIOM  MEXIY
CKPEIIUBAIOIIUMUCA  MPSMBIMH;
pemaTh 3a/la4yd Ha BBIYMCIICHHE U
TOKA3aTelIbCTBO, CBSI3aHHBIE  CO
B3aMMHBIM PACMOJIOKEHUEM JBYX
MPSIMBIX U YTIIOM MEXIYy HUMH

MHororpaHHuKH

[TonsiTie MHOTOrpaHHUKA.
[ToHsiTME MOTOrpaHHHKA.
['eomerpuueckoe Teno.

14

OOBsICHATH, Kakas ¢purypa
HA3bIBACTCS TETPAIAPOM U
Kakas nmapajuieJIenuneioM,
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Teopema Ditnepa. [Tpusma.
[IpocTpancTBEHHAs
teopema [Tudaropa.

[Tupamupna. [IpaBunpHas
nupaMuia. Y ceueHHas
nupamuaa. [IpaBunpHbie
MHOT'OTPAHHHKH.
CummeTtpus B
IIPOCTPAHCTBE
(ueHTpanbHasi, oceBasl,
3epKajbHas).
[TonATHE IPaBUIBHOTO
MHOTOI'PaHHHKA.
DIIEMEHThl CUMMETPHH
MPaBUJIbHBIX
MHOTOI'PaHHHKOB.

MOKAa3bIBaTh HA YEPTEKAX U
MOJIEJISIX X DJIEMEHTHI,
n300paxath 3TU QUTypsI Ha
PUCYHKaX, WJUTIOCTPUPOBATH C
UX MOMOIIBIO Pa3IUYHbIC
CJIy4aud B3aUMHOTO
PaCIIOJIOKEHUS TIPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;
(bopMyIMpPOBaTh U TOKA3HIBATH
YTBEPKIACHUS O CBOMCTBAX
napasuiesienunesa; OObsICHATD,
YTO HA3BIBACTCS CCUCHUEM
TeTpajdjipa (mapasuiesenuresna),
pemiaTh 3a7a4u Ha MOCTPOCHUE
CEUCHHI TeTparpa u
napajuiesienureia Ha YepTexe

[ToBTOpEHUE Kypca
reOMETPUU

Hroro 3a 10 kiace

68
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11 kaacc

Ne Pasznen Tema KosmmuyecrBo KoHTpOJIbHBIC| XapaKTepUCTHKA OCHOBHBIX
n/n 4acoB padoThI BU/IOB JeATEJbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX IelCTBHIA)
1. BekTopsl B [TonsiTre BekTOpa B 6 DopMynUpPOBaTh ONPEAECIECHUE
MIPOCTPAHCTBE MIPOCTPAHCTBE BEKTOpA, €T0 JJIUHBI,
[Tonsarue BekTOpA. KOJUIMHEAPHBIX U PaBHBIX
PaBeHCTBO BEKTOPOB. BEKTOPOB, IPUBOJAUTH IIPUMEPEI
CrnoxeHne ¥ BBIMUTaHUE (u3NYECKUX BEKTOPHBIX BEJINYUH
BEKTOPOB. YMHOKECHUE OOBACHATD, KaK BBOJSATCS
BEKTOpPA Ha YKCJIO. NEUCTBUA CII0KEHUS BEKTOPOB,
CrnoxeHue ¥ BBIYUTAaHUE BBIYUTAHUs BEKTOPOB U
BEKTOpOB. Cymma YMHOXEHHSI BEKTOpa Ha YUCJIO,
HECKOJIBKHX BEKTOPOB. KaKAMH CBOMCTBAMU OHU
YMHOKEHHE BEKTOpA Ha 00J1a4a10T, 4TO TaKOE MPABUIIO
YUCJIO. TPEYTOJIbHUKA, ITPABUIIO
KommuianapHsie BEKTOPBI. rapajuiesiorpaMmma 1 IpaBuiIo
KommuianapHsie BEKTOPBI. MHOTOYT'OJIbHUKA CJIOKEHUS
IIpaBuio BEKTOPOB; PEIIATh 3a1a4H,
napasuiesIenunesa. CBSI3aHHBIE C JCHCTBUAMHU HAJl
Pasznoxxenue o tpem BekTOpaMu. OOBSICHATD, KaKHe
HEKOMIUIaHAPHBIM BEKTOPBI Ha3bIBAIOTCS
BEKTOPAM. KOMILJIAHAPHBIMY;
dbopMynupoBaTh U AOKa3bIBAThH
2. Meton koopAMHAT B KoopauHaTel TOUKH U 15 1 YTBEPKJICHUE O MPU3HAKE
IIPOCTPAHCTBE KOOPAWHATBI BEKTOPA. KOMIUTAHAPHOCTH TPEX BEKTOPOB;
IIpsimoyrosbHas cucreMa OOBACHSTH, B UEM COCTOUT
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KOOPJIMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa.
CBA3b MEXTY
KOOpJIMHATAMU BEKTOPOB U
KOOpPJIMHATaMU TOYEK.
[Ipocrenmue 3ana4uu B
KOOpAUHATax. Y paBHECHHE
ctepsbl. CkansipHoe
MIPOU3BEICHUE BEKTOPOB.
Yroa Mex1y BEKTOpaMH.
CxansipHoe TpoOU3BEICHUE
BEKTOPOB. Brruncienue
YTIIOB MEXAY MPSMBIMU U
IJIOCKOCTSIMHU. Y paBHEHUE
IJIOCKOCTH. JIBUKEHUS.
[lenTpasibHasi CHMMETPHSI.
OceBast cUMMETpHSL.
3epkanabHasi CAMMETPHS.
[TapannenbHbIN EPEHOC.
[TpeobpazoBanue no100usl.

IIPaBUJIO Mapasulesenuneaa
CIIOKEHUS TPEX
HEKOMILUIAHAPHBIX BEKTOPOB;
(bopMyIpOBaTh U IOKA3bIBATh
TEOPEMY O Pa3JIOKEHUH JIF0OOTO
BEKTOpA 10 TPEM JaHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM;
IIPUMEHSTH BEKTOPHI ITPU
PEILIEHNH F€OMETPUYECKUX 3aa4.

unuHap, KoHyC, map

Hunusap.
[TonsiTne nunMHIpA.
[1momab MOBEPXHOCTH
unimHapa. Konyc.
[Tonstue xonyca. [nomans
ITOBEPXHOCTH KOHYCA.

Y cedeHHbI KOHYC.

16

OOBACHATH, YTO TAKOE
ITUIMHAPUYECKAs IOBEPXHOCTb,
e€ oOpasyrolme 1 0Ch, Kakoe
TEJI0 Ha3bIBACTCS IIWJIMHIPOM U
KaK Ha3bIBAIOTCS €T0 DJIEMEHTHI,
KaK TOJIYYUTh IHJIAHIP MyTEM

BpalICHU: IIPAMOYT'OJIBHUKA,
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Cdoepa. llap u chepa.
B3auMHoe pacnosoxeHnue
cepsl U MIOCKOCTH.
KacarenbHas miockocTs K
cthepe. [Tmomans chepsl.
B3auMHoe pacnonoxeHue
cdepsl u npsimoit. Chepa
BITMCAHHAS B
ATHHAPUYIECKYIO
noBepxHocTh. Cdepa
BITMCAHHAS B KOHUYCCKYIO
MOBEPXHOCTh. CeueHue
IWJIUHIPUYECKON
noBepxHocTH. Chepa

KOHHUYECKOM IIOBCPXHOCTH.

M300pakaTh HUJIUHIP U €r0
CEYEHUS MIOCKOCTBIO,
MIPOXOJAILIEH Yepe3 OCh, U
IJIOCKOCTBHIO,
NEPIEHIUKYIJIIPHOU K OCH;
OOBSCHSATH, UTO IPUHUMACTCS 32
IJI0IAb OOKOBOW MOBEPXHOCTH
UWIMHAPA, U BBIBOJIUTH
bopMyIIbI 17151 BBIYUCIICHUS
OOKOBOW M MOJIHOM
ITOBEPXHOCTEN HUIIMHAPA;
pemarh 3a7a4d Ha BIYMCIICHHE
Y J10Ka3aTeIbCTBO, CBS3AHHBIC C
IUHAPOM. OOBSACHATH, UTO
TaKO€ KOHNYECKas
IOBEPXHOCTh, €€ 0Opazyrouue,
BEpUIMHA U OCbh, KAKOE TEJIO
Ha3bIBAECTCSI KOHYCOM M KaK
Ha3bIBAIOTCS €0 DJIEMEHTHI, KaKk
MOJIYYUTh KOHYC IMTyTEM
BpalIeHUs IPSIMOYTOJIbHOTO
TpPEyToJbHUKA, U300paxaTh
KOHYC M €r0 CEeUEHHUSI
IIJIOCKOCTBIO, IPOXOASIIEN
4yepe3 0Ch, U MIIO0CKOCTHIO,
MEPIIEHANKYJISIPHON K OCH;
OOBSCHSATH, UTO IPUHUMACTCS 3a
IO OOKOBOM MOBEPXHOCTH
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KOHYCa, U BBIBOJUTH (POPMYJIbI
JUISL BBIYMCIICHUS TJI0IAEH
OOKOBOM U MOJIHOM
IIOBEPXHOCTHU KOHYCAQ;
OOBSACHATH, KAKOE TEJIO
HAa3bIBACTCS YCEUEHHBIM
KOHYCOM H KakK €ro MnoJy4uTh
IIyTEM BpallCHUA
IIPSAMOYTOJIBHOW TpaIleLyH,
BBIBOJAUTH (POPMYITY IS
BBIUYHCJICHUS TUIOIAIH OOKOBOI
IIOBEPXHOCTU YCEUYEHHOTO
KOHyCa; pelaTh 3a/1a4u Ha
BBIYMCIICHHE U JJOKA3aTEIbCTBO,
CBS3aHHBIE C KOHYCOM U
YCEYEHHBIM KOHYCOM.
DopMyJIMPOBATH ONPEIEICHUS
cdepsl U mapa, ux MeHTpa,
panuyca, IMaMeTpa;
UCCIIEN0BATh B3aUMHOE
pacnoJioxkeHue cepsl u
IJI0CKOCTH, (POPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O
CBOMCTBE M IPU3HAK
KacaTelIbHOU MIOCKOCTH;
OOBSCHSATH, UTO IPUHUMACTCS 3a
mIomaab chepsl M Kak OHa
BBIPAXKAETCSI YEPE3 PAINYC
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cdepsl; pemaTh MPOCThIe
3aJ1a4¥, B KOTOPBIX
bUrypupyroT KOMOUHAITUN
MHOTOTPaHHHUKOB H TEJ
BpaIleHusl.

OO0BeMBI TEI

O6BEM TPSIMOYTOJIBHOTO
napajuiejenunesaa.
[Tonsarue o6bema. OOBEMBI
IPSAMOU MIPU3MBI U
ATUHAPA.

OO0beM HaKIOHHOM
TIPU3MBI, ITUPAMHUJIBI K
KOHYyca.
Brruncienre o0beMOB Tl
C TIOMOIIBI0 UHTETpAJIa.
O06BeM 1mapa u II0IaIb
cheprl. OOBEM IAPOBOTO
CErMeHTa, MMapoBOTO CIIOS
U I1apOBOTO CEKTOPA.

17

OOBICHATH, KaK U3MEPSIIOTCS
00BEMBI TEJ, TPOBOS
aHAJIOTHUIO C U3MCHEHUEM
IJIOIIAIE MHOTOYTOJIbHUKOB;
dhopMyIHpoBaThH OCHOBHBIE
CBOIicTBa 00BEMOB U BLIBOIUTH
C UX MOMOIIbIO HOpMYITY
00BEMa MPSIMOYTOJIBHOTO
napajuiesenunesaa.
dopMyIUpoBaTh U JOKA3bIBATH
TeopeMbl 00 00bEME MPAMON
MPU3MBI U O0BEM ITUIIUH/IPA;
pemaTh 3a7a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB ITHUX
Tes1. BRIBOIUTH HHTETPATBHYIO
dhopMyity 1Sl BBIYUCIICHUS
00BEMOB TeN U IOKA3aTh C €€
MOMOIIIBIO TEOPEMBI 00 00BEME
HAKJIOHHOW Mpu3MbL, 00 00beme
nupamMuzpl, 00 00bEME KOHYyCa;
BBIBOJAUTH (POPMYIIBI TSI
BBIYHCIICHUS] 00HEMOB
YCEUEHHOMN MTUPAMUIBI U
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YCEUEHHOI'0 KOHYCA; peliaTh
3a/1a4u, CBA3aHHBIC C
BBIYKCIIEHHEM 00bEMOB ITUX
TeJ.

IloBTOpEHHE

14

Hroro 3a 11 kiace

68
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5. YYEBHO-METOANYECKOE OBECIIEYEHHE

1. «IIporpamma o01Ie00pa30BaTEIbHBIX yUpeKaeHu. Anredpa U Hauaja

anamuza. 10-11 kmaccel, - M.IIpocemenue, 2009. CocraButens T. A.
bypmucrtpoa»

2. Anrebpa u Havama aHaimsa: ydeOHmk g 10 kmacca
obmeoOpaszoBarenbHbIX yupexaeHuii.  Cocrasutenu:. M. Hukonsckumii, M. K.

[Totanos, H. H. PemeTtnukos, A. B. Illeekun. — M.: [Ipocsemenne, 2008.

3. «Anrebpa u Hayana aHanu3za. Junakruueckue Matepuansl a1 10 kmacca
0a30BeIi W TpoWIBHBI ypoBHM 3 —¢ m3manue, - M. IlpocBemenue, 2008.
Astopsl: M. K. IToranos u A. B. IlleBknun»

4, «AnreOpa m Havajla MaTEMaTUYECKOTO aHalW3a. TeMaTHYeCKHE TECTHI
st 10 kitacca 6a3o0Bbid U poduiIbHBIN ypoBHH, - M. [IpocBemenue, 2009. ABTop
1O. B. IlleneneBa»

5. «Aunrebpa u Hayana matematudeckoro ananusa 10 kmacc. Kuura ms
yuutens. bazoBeiit 1 npoduibHbA ypoBHHU, - M. [IpocBemienne, 2008. ABTOpHI:
M. K. [Toranos u A. B. [lleBKun».

6. CD: «Ypoxu anreopsl Kupmwima u - Medonus 10 xmacc », «OTkpbiTas
MaTeMaTtuka. Ajredpay

7. Aranacsu JI.C., Byry3zoB B.®. «I'eomerpus, 10-11», Ipoda, 2001T.

8. b.I. 3uB «/lumaktuueckwe wmarepuansl mo reomerpun 10 kmaccy.
[Tpoceemenne 2004.

9. IL.U AnteaoB. Tectsl. 'eomerpus. 10-11 kmaccer. [Ipoda 2002.

10. Coopuuxku KMMos EI'D 3a npeasiaymiue Toabl.

11. biblio@mccme.ru

12. http://openbank.mioo.ru/kompEGE.htm#mat  crartrpan
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6. IHAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU
OLEHUBAHMUA ITO IPEMETY

O]_leHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT.

OTBeET OILIEHUBAETCS OTMETKON «5», eCIu.

- paboTa BBITIOJTHEHA MTOJTHOCTHIO;

- B JIOTUYECKHUX PACCYKJICHUSX U 00OOCHOBAHUU PEILICHUS HET MPOOEJIOB U
OIITHOO0K;

- B PCIICHUU HET MaTEMaTUYECKUX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OTHCKa, KOTOpas HE SBJIICTCS CJICICTBUEM HE3HAHUS WIJIM HETIOHUMAaHUs y4eOHOTO
MaTepuaa).

OtMeTKka «4» CTaBUTCS B CJIEYIOUIUX CIAyYasX:

- pa0oTa BBINOJIHEHA IOJIHOCTBIO, HO OOOCHOBAaHMS IIArOB pELIECHUS
HEJOCTaTO4YHbl (€cau yMeHHuEe OOOCHOBBIBAaTh pPAaCCYKIEHUS HE SBISUIOCH
cCHeualbHbIM 0OBEKTOM MPOBEPKH);

- JIONYIIEHbI OJIHA OIIMOKA WM €CTh JIBa — TPU HENOYETA B BBIKJIAJKaX,
PUCYHKaX, dYepTexax WM rpapukax (ecad d5TU BUABl padOT HE SBISUIUCH
CHeuaibHbIM OOBEKTOM MPOBEPKH).

OtrMmeTka «3» cTaBUTCS, €CIU:

- jomymieHo 06oJiee 0OJHON OIMMMOKU WM 00Jiee BYX — TPEX HEIOYETOB B
BBIKJIQJIKAaX, dYepTekax Wi rpadukax, HO oOywarouuiics oOnamaer
00s13aTEIbHBIMA YMEHUSMH T10 TIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIH.

- JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKH, TIOKA3aBIIME, YTO OOyJaronuuiics He
oOJaaet 00s3aTeIbHBIMU YMEHUSMHU 10 IAHHOU TeME B TTOJTHOM Mepe.

Y4YuTenp MOXKET TOBBICHTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOTIPOC WJIH
OpUTHHAIBHOE PEIICHWE 3a7add, KOTOPhIE CBUICTEIBCTBYIOT O BBICOKOM
MaTEMaTHYECKOM Pa3BUTHH OOYYArOIIETroCcs; 3a pelieHue 0oJiee CI0KHOW 3aaaun
WIM OTBET Ha OoJiee CIIOKHBIA BOMPOC, TMPEIIOKCHHBIC O0yJaromeMycs
JOTIOJTHUTENIBHO TTOCIIC BBITTOTHEHUS UM KaKUX-THOO APYTUX 3aTaHHM.

Onenka YCTHBIX OTBE€TOB.

OTBeT OLICHUBAETCSI OTMETKOM «5), €ClIM YUCHUK:

- TIOJIHO PacCKpbUI COJepKaHUE Marepuaia B o0beme, MPeayCMOTPECHHOM
POrpamMMon U Y4eOHUKOM;

- U3JIOKWI  MaTrepuaa TPAMOTHBIM  SI3BIKOM, TOYHO  MCIIOJB3Ys
MAaTEMATUYECKYI0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, B ONPEIACICHHON JIOrMYeCKOM
MOCJIEOBATEIILHOCTH;
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- TPaBWIBHO BBHIMOJIHWI PUCYHKH, YEPTEXKHU, IpaduKH, COMyTCTBYIOLIUE
OTBETY;

- MOKa3aJl yMEHUE WUIKOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEpPaMU,
MIPUMEHSTh €€ B HOBOW CUTYAaIlMU IIPU BBINIOJIHEHUY MTPAKTUYECKOTO 3aJaHNs;

- NIPOAEMOHCTPUPOBAI 3HAHUE TEOPUU paHee U3YYEHHBIX
COITYTCTBYIOLIUX T€M, CPOPMUPOBAHHOCTh M YCTONYMBOCTH MCIOJb3YEMbIX MpPU
OTBETE YMEHUW U HABBIKOB;

- OTBEYaJ CaMOCTOSITENIbHO, 0€3 HAaBOASAIIMX BOIIPOCOB YUHUTEIIS;

- BO3MOJKHBI OJIHA — JIBE HETOYHOCTH IPU OCBEUIEHUE BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIA/JKaX, KOTOPbIE YUYEHHK JIETKO MCIPaBWII MOCIE 3aMEYaHUs
YUUTEJIS.

OTBET OLECHUBACTCS OTMETKOW «4», €CIU YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUSIM Ha OIIEHKY «5», HO IIPH ATOM UMEET OJWH U3 HEJIOCTATKOB:

- B UBJIOKEHUM JIONMYIICHBI HEOOJbIINE MpOOeIbl, HE HCKa3UBIIEe
MaTEMaTUYECKOE COJICpKAaHUE OTBETA;

- JIONYIIEHbl OJWH — JIBA HEJOYETa IMPHU OCBEIIEHMHM OCHOBHOI'O
COJZICpKaHUS OTBETA, UCITPABJICHHBIE MMOCJIE 3aMEYaHUS YUUTEIIS;

- JIONYyIIEHbl OIMMOKa WM OoJiee ABYX HEJO0YETOB TP OCBEIICHUU
BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIPABICHHBIC IIOCIIEC
3aMEUYaHUS YUUTEIIA.

OtmeTka «3» CTaBUTCS B CICAYIOUIUX CAYYAsX:

- HEMOJIHO PACKPBITO COJEpKaHHE MaTepuasia (CoIepKaHUE H3JI0KEHO
dbparMeHTapHO, HE BCErjaa MOCJeAOBaTEIbHO), HO TMOKa3aHO O0Iee MOHUMAaHUE
BOIpOCA M MPOJEMOHCTPUPOBAHBI yMEHHUS, JOCTATOYHBIC [JIi YCBOCHUS
MPOrPaMMHOT0 MaTepuaa;

- WMENUCh 3aTPyIHEHUS WU JIONYIIEHBl ONIMOKW B OINPEACICHUH
MaTeMaTUYECKOW TEPMHUHOJIOTUH, YEpPTEkKaxX, BBIKJIAIKAX, WCIPABICHHBIE MOCIHE
HECKOJIbKAX HaBOJIAIINX BOIPOCOB YUHUTEIS;

- YYCHUK HE€ CHOpPABWICS C MPUMEHEHHWEM TEOPHH B HOBOW CUTyalluU MpHU
BBITIOJIHEHUH TPAKTUYECKOTO 3aJaHusi, HO BBIMOJHWI 3aJaHusl 00s3aTEIBHOTO
YPOBHSI CII0)KHOCTH 10 IAHHOU TEME;

- NpU JIOCTAaTOYHOM 3HAHMM TEOPETUUECKOTO MarTepuajia BbISBICHA
HeJocTaToOYHasi C(OOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2) CTABUTCS B CICAYIOUIUX CAyYasiX:

- HE PacKPBITO OCHOBHOE COJIepKaHHE YUEOHOTr0 MaTepurarna;

- OOHapyX€HO HE3HAHHE YYEHHUKOM OOJblel i HauboJiee BAXKHOW 4acTu
y4eOHOT0 MaTepuania,

- JIONMYIICHbl OIMMOKA B OMNPEACICHUU TOHATUM, TPH HCIOIH30BAHUH
MaTeMaTUYeCKOW TEPMHUHOJIOTUU, B PHUCYHKax, YepTekax WM Tpadukax, B
BBIKJIQJIKAX, KOTOPbIE HE MCIPABIEHBI IMOCJIE HECKOJIBKUX HABOJSIIMX BOMPOCOB
YUUTENS.
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