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1. [losgicHUuTEILHAA 3aIUCKA

Pabouas nporpamma npeamera «MaTtemaTukay (BKIIOUYas anreOpy M Havyajga MaTeMaTU4ecKoro
aHanu3a, reoMeTpuio) (0a30BBIl YpOBEHB) 00s3aTENBHOM MNpeAMETHOW oOmactn «MaremaTtuka u
uHpopMaTUKa» U cpeaHero oomero o0pa3oBaHus pa3padoTaHa Ha OCHOBE:

HopmaTUBHBIX I0KYMEHTOB:

o «3akoH 00 oopa3zoBanuu B POy 273-03 o1 29.12.2012 1.;

o ®DenepalibHbII rOCy1apCTBEHHBIA 00pa30BaTeIbHbIA CTAHIAPT CPEIHEro 001Iero 00pa3oBaHus
(ITpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05. 2012 1. Ne 413 «O6
YTBEpKACHUH (DelepaTbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAAapTa CPEIHEro OOMIEero
obpazoBanus» (3apeructpupoBano Mwuntoctom P®D 07.06.2012 r. Ne 24480), B pen. Ilpukazos
MunucrtepctBa oOpazoBanus u Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 1. Ne 1578, ot
29.06.2017 1. Ne 613);

o ITocTanoBnenue ['1aBHOrO TOCyAapCTBEHHOrO caHUTapHOTO Bpada Poccniickon denepanuu ot
29.12.2010 1. Ne 189 (pen. ot 25.12.2013 r.) «O6 yrBepxkaennn CanlluH 2.4.2.2821-10 «CanutapHo-
SMHUIEMHUOIOTHYECKHEe TPeOOBaHUS K YCIOBHSAM M OpPraHH3alMd OO0y4eHHUs B 00IIeo0pa3oBaTebHBIX
yupexaeHusx» (3apeructpupoano B Muntocre PO 03.03.2011 r. Ne 19993), (B pen. M3menenuit No
1, yrB. IlocTaHoBIEHMEM [ TaBHOTO rocygapcTBEHHOrO caHUTapHOro Bpada Poccuiickonn denepanuun
or 29.06.2011 r. Ne 85, M3smenenuit Ne 2, yrB. IlocraHoBieHueMm I7aBHOro rocynapCTBEHHOIO
canutapHoro Bpaua Poccuiickoit ®enepamuu ot 25.12.2013 1. No 72, U3smenenmit Ne 3, yTB.
[TocranoBnennem [71aBHOro ToOCyIapCcTBEHHOTO CaHUTapHOro Bpaya Poccuiickoit ®Dexpeparnul OT
24.11.2015 r. Ne 81);

o OcHoBHas oOpa3oBarenbHas IporpaMmma cpenHero oomero oopazosanuss MBOY COI Ne30 .
VYccypuiicka.
J C yuérom  uWHPOPMAIMOHHO-METOAMYECKUX  MaTepuanoB: [IpumepHas  OCHOBHas

oOpa3oBaTenbHas Mporpamma cpegHero oouiero oopasosanus (fgosreestr.ru).

Peanuzamust paboueil mporpamMmbl OCYIIECTBISIETCA C HCIONb30BAaHHEM Y4eOHO-METOIUYECKOTO
KOMIUIeKTa, paspaboranHoro A. I'. Mepsnskom, B. b. ITlomonckum, M. C. SAxupom, [I. A.
HoMmupoBckuM, BKIIOUEHHOTO B CUCTEMY «AJITOPUTM yCIIEXay.

B coorBercTrBuM ¢ npuHaATOH KoHuenuuei pasBuTHS MaTeMATH4eCKOro o0pa3oBaHus B
Poccuiickoii ®deaepaumu, MareMaTuueckoe OO0pa3oBaHUE pEIIA€T, B YACTHOCTH, CIEIYIOIINE
KJIFOUEBBIE 3a/1a41:

—  «IpeAOoCTaBIATh  KaXIOMY  OOyyaroumiemMycs  BO3MOXKHOCTb  JIOCTHXKEHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOAUMOTO JUIs JabHEeHIe yCIeHOM )KU3HU B 001IIeCTBEY;

— «obecrneynBaTh HEOOXOJIMMOE CTpaHE YUCIO BBIMTYCKHUKOB, MaTeMaTHuyecKas IOATOTOBKa
KOTOpBIX JIOCTaTOYHA JJsi MPOJOJDKEHHS 00pa3oBaHUS B PA3JIMYHBIX HAIMpPaBICHUAX U JUIS
IIPAKTUYECKON J1€ATENbHOCTH, BKIIIOUAs NPENOJaBaHUE MaTEMAaTUKH, MAaTEMaTHYECKHE UCCIIEJOBAHMS,
paboty B chepe MHPOPMAILIMOHHBIX TEXHOJIOTUN U AP.»;

— «B OCHOBHOM oOmeM M cpenHeM o0meM oO0pa30BaHUM HEOOXOIUMO MpPEeayCMOTPETh
MOATOTOBKY OOYy4YalolUXcsi B COOTBETCTBUU C HUX 3ampocaMd K YpPOBHIO TOATOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUs».

COOTBETCTBEHHO,  BBIACNAIOTCS TpU  HampaBlieHuss  TpeOoBaHMM K  pe3yjabTaTam
MaTeMaTHYeCKOro 00pa3oBaHuUs:

1) TpaKTHKO-OpPHEHTHPOBAHHOE MaTeMaTHUECKOe 00pa3oBaHue (MaTeMaTHKa JIJIs )KU3HH ),

2) MaremarHKa JUis KCIIOJIb30BaHUs B podeccuu;

3) TBOpuYecKoe HalpaBlCHHE, HAa KOTOPOE HAIleleHbl Te O00ydJaroluecsi, KOTOpbIe IUIAHHPYIOT
3aHMMAaTbCS TBOPUECKOW M HCCIENOBATENbCKOM paboToil B 00JacTH MaTeMaTukd, (pu3MKH,
9KOHOMHKH U JAPYruX 001acTAX.

JTH HaNpaBJeHHUS PpeaTusylTcssi B [IBYX 0OJ0Kkax Tpe0oBaHHMIlI K pe3yabTaram
MaTeMaTu4ecKoro oopazosanus (0a30Bblil YypOBeHb M yIJ1y0JIeHHbIN YPOBEHb)

Ha 6a30Bom ypoBHe:



— Bomyckauk Hayyumca B 10-11-m kjaccax: JUis MCHOJB30BAaHUS B MOBCEIHEBHOUN JKH3HHU H
oOecrieueHrsT BO3MOXXHOCTH YCIEIIHOTO TIPOJOJDKEHUs OO0pa30oBaHUs 110 CHEIUAIBLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAJHBIM UCIIOJIb30BAHUEM MATEMATHKHU.

—  BwimmyckHuk noayuum eozmoxcnocme nayuumovca B 10-11-mM kjaccax: s pa3BUTHSA
MBIIJICHHSI, WCIIOJIb30BAHUS B TOBCEIHEBHOW JXU3HM W 00ECHEYCHUS BO3MOKHOCTH YCIIEITHOTO
MPOJIOJDKEHHST 00pa30BaHUs 10 CIEIUAIBLHOCTSAM, HE CBA3aHHBIM C NPHUKJIAJIHBIM HCIOJIB30BAaHUEM
MaTEMaTHKU

Ilemn ocBoeHMsI MporpaMMbI 62a30BOT0 YPOBHSI — 00ECIIEYCHHE BO3MOXKHOCTH MCIOJIb30BAHUS
MaTeMaTUYeCKMX 3HAaHUH W YMEHMA B TIOBCEIHEBHOM JKM3HH M BO3MOXXHOCTH YCIICIITHOTO
MPOJOJDKCHHST 00pa30BaHUs MO CHEIHAIBLHOCTSIM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJIB30BAHUEM
MaTeMaTUKU. BHYTpH 3TOr0 ypOBHS BBIACISIOTCS JBE Pa3IMYHBIC IMPOTPAMMBI: KOMHEHCUPYIOUWAA
0azoeas u ocHoéHAA Oa308a1.

IIporpamma mo MaTteMaTHKe Ha 0a30BOM YPOBHe IIpeaHA3HA4YCHaA ISl OOYYarOUIUXCs
CPEIIHEH IIKOJIbI, HE UCIIBITHIBABIINX CEPhE3HBIX 3aTPYIHECHHUN HA MPEIBIIYIIIEM YPOBHE 00yUCHUSI.

OOyuaromuecs, OCylIeCTBIsONIME O0ydyeHHe Ha 0a30BOM YpPOBHE, MOJIKHBI OCBOUTH OOIIHE
MaTeMaTU4eCKre yMEHHUs, HEoOXOAUMbIe /IS )KHM3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHU
MOJIy4al0T BO3MOXKHOCTH M3YUUTh TMpEeAMET TIiIy0Oke, € TeM, 4YToObl B JalbHEHIIeM THpu
HEO0OXOIMMOCTH U3y4aTh MAaTEMATHKY JUISI TPO(PECCHOHAITBHOTO TPUMEHEHHUSI.

2. Ilnanupyembie pe3yabTaThl ocBoeHusi OOIl (IM4YHOCTHBIE, MeTaNPeIMeTHBIE U NMPeIMeTHbIE)
HA YPOBHe cpeAHero oduero oopazoBanus «MaremaTuka: ajredpa u Hayajia MATEeMaTHY€CKOT 0
aHaJIn3a, reoMeTpUsD)

2.1. JInyHOCTHBIE pPe3yJIbTATHI:

— opueHTalus OOy4yaloUMXcs Ha pealu3alui0 TMO3UTUBHBIX JKU3HEHHBIX IEPCIEKTHB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEICICHUIO,
CIOCOOHOCTH CTaBHUTh LIETH U CTPOUTH )KMU3HEHHBIE TJIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIMXCSi K CaMOpPa3BUTUIO U CaMOBOCIHUTAaHUIO B
COOTBETCTBHUH C 00I[EYETOBEUECKIUMH 1IEHHOCTSIMH U UJeallaMi TPaXk1aHCKOTo 00IIecTBa;

—  HPABCTBEHHOE CO3HAHHUE M TIOBEJCHHE HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TOBEJIEHUS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
auainor € ApYruMu JIOAbMH, OJOCTUTATb B HEM B3aMMOIIOHMMAHHA, HAaXOAWUTHb O6HII/IC neim u
COTPYIHHUYATH IS UX JTOCTHKEHUS;

— TPUHATHE TYMaHHCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHHOE U JOOpOXKEIaTebHOE
OTHOLLIEHUE K JIPyrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

—  pa3BUTHE KOMIIETEHIMHA COTPYAHHYECTBA CO CBEPCTHUKAMH, IETHMU MIIQJIIETO BO3PAaCTa,
B3pPOCJIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HON, yU4eOHO-HCCIe0BATENbCKOM, MPOSKTHON U
Apyrux BuJaax ACATCIbHOCTH.

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH, 3HAUYUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPUYECTBY, BIAJEHHE NOCTOBEPHOW MH(poOpManuen o
MEPEIOBBIX JOCTHKCHUSX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW HAYKH, 3aWMHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUSIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

—  TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTIKEHUN
BCEH KW3HH; CO3HATEIIbHOE OTHOIIEHHE K HEMPEePHIBHOMY OOpAa30BaHHUIO KaK YCJIOBHIO YCICIIHOW
npodeccnoHaNbHOM U 0OIIECTBEHHON AESITENFHOCTH;

—  OCO3HaHHBIA BBIOOP Oyaymied mpodeccuu Kak MyTh U CHOCOO peaau3alui COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTbH OOYHarOIIUXCsl K TPYIOBOM MpodecCHOHANbHON AESITENbHOCTH KaK K BOZMOKHOCTH
ydacTtusa B pCIICHUU JINYHBIX, 06H.[€CTB€HHBIX, TOCYHdapCTBCHHBIX, 06H.[CHaI_II/IOHaJIBHI>IX HpO6JICM;

— TOTPEOHOCTh TPYAUTHCS, YBaXEHHE K TPYAy U JIOIAM TPYyAa, TPYAOBBIM TOCTHKEHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K pPa3HbIM BHAAM TPYIOBOM
NesITeNIbHOCTH;

- T'OTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIFO4asda 06yquHe WU BBIIIOJIHEHHUE JOMAIIHHUX
00s13aHHOCTEH.



—  (usHUecKoe, SMOIMOHATBHO-TICUXOJIOTUYECKOE, COIMAIBLHOE OJIaronorydne OOyJaromuxcs B
KHU3HH 00pa3oBaTeIbHOM OpraHW3alid, OIIYIICHHUE JCTbMH O€30MacHOCTH M TICHXOJIOTHYECKOTO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

2.2. MeTanpeMeTHbI€ pPe3yJbTAThI
MertamnpeamMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHON HPOrpaMMbl NMPeACTABJIEHbI
TpeMsl TPyNIIIaMH YHUBEPCAJIbHBIX YU4eOHbIX AelicTBuil (YY/I):

2.2.1. PeryasiTuBHbIe YyHUBEPCAIbHbIE YUeOHbIE 1eliCTBUA
BbInyCKHUK HAYYHTCS:

—  CaMOCTOSITENIbHO OIpEAeNATh LENH, 33JaBaTh MapaMeTpbl U KPUTEPUU, N0 KOTOPHIM MOKHO
OMPEICIUTh, YTO 1EJIb IOCTUTHYTA;

—  OILICHMBAaThb BO3MOJKHBIE IOCIEJICTBUS JOCTHXKEHUS IIOCTABIEHHOW IIeM B JEATEIbHOCTH,
COOCTBEHHOM KHW3HU WM JKU3HU OKPYKAIOIIUX JIFOJICH, OCHOBBIBAACh HA COOOPAKCHUSX JTUKH U
MOpaH;

— CcTaBUTh W (HOpPMYIHpPOBATh COOCTBEHHBIC 3a/la4ydl B OOpa30BATCIBHON JCATCILHOCTH W
KU3HEHHBIX CUTYaIUsX;

—  OIICHHWBATh PECYPCHI, B TOM YHCJIC BpeMs M IPYrue HeMaTepHAIbHBIC PECYPCHI, HEOOXOIMMbIE
JUISL TOCTHYKEHUS TIOCTaBICHHOM 11eIIH;

— BbIOMpaTh TYTh JOCTH)KCHHS [N, IUIAHUPOBATh pEHICHHE IIOCTABJICHHBIX 3ajad,
ONTUMHU3HPYS MaTepHalIbHbIE U HEMaTepHUAaIbHBIE 3aTPaThI;

—  OpraHm3oBbIBaTh JI(P(EKTUBHBI TMOUCK PECYpCOB, HEOOXOAMMBIX JUIS  JOCTHIKCHHS
MOCTABIICHHOW LIEJIH;

—  COIOCTAaBJISIThH MOJYYEHHBIN pe3ynbTatr AESITEIbHOCTH C IOCTABICHHON 3apaHee LEbIO.

2.2.2 Tlo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
BorinyCcKHUK HAy4YuTCH:

— HCKaTh W HAaxXOJUTh OOOOIIEHHBIE CIMOCOOBI pEelIeHUs 3a7ad, B TOM YHUCJE, OCYIIECTBIISITH
pa3BepHYThI HMHPOPMAIIMOHHBIM TMOUCK W CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHBIE U
MI03HABaTENbHbIE) 33/1a4U;

—  KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH MH(OPMAIIUIO C Pa3HBIX MO3UIUI, pacHO3HABAThH
1 (pUKCHUpOBaTh MPOTUBOPEUUs B MHGHOPMAITMOHHBIX UCTOUYHUKAX;

—  HCHOJB30BAaTh  pA3JIUYHBIE MOJEIbHO-CXEMAaTUYECKHE CpEACTBA I  NpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M W OTHONICHWM, a TaKXKe MPOTUBOPEYHH, BBIABICHHBIX B WH()OPMAIMOHHBIX
HCTOYHUKAX;

— HAaXOAWTh W TIPUBOJAUTH KPUTHUYECKUE apTyMEHTHl B OTHOUIEHWH JEHCTBUM W CYXICHUUN
JPYTOTO; CIIOKOMHO U pa3yMHO OTHOCHTHCS K KPUTHUYECKUM 3aMEUYaHHSIM B OTHOIIEHUH COOCTBEHHOTO
CYXKJIEHUS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 3a paMKH Y4eOHOro MpeaMeTa W OCYHIECTBIATH IIeJICHANIPABICHHBIA MOUCK
BO3MOKHOCTEH JJISI MIUPOKOTO MEPEHOCA CPENICTB M CIIOCOOOB JICHCTBHS;

—  BBICTpauBaTh WHIMBUAYAIbHYIO OOpa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHHUEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUICHUS;

—  MEHATh U yJEP>KUBATh Pa3HbIe MO3UIIMHU B IO3HABATEIBHOU JIEATETbHOCTH.

2.2.3 KoMMyHMKaTHBHbIE YHUBePCAJIbHbIE YUeOHbIe 1elicTBUS
BeinycKkHUK Hay4uTCH:

—  OCYUIECTBJIATH JEJIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMHU (KaK
BHYTpH 00pa3oBaTeIbHONM OpPTaHU3allid, TaK U 3a €€ MpeIesiaMu ), MOA0NPaTh MTapTHEPOB TS IETOBOM
KOMMYHHUKAIIMM HUCXOJs M3 COOOpaKEHUI pe3ylbTaTUBHOCTH B3aMMOJCHCTBHS, a HE JHMYHBIX
CHMIIaTHIL;

—  TIpU OCYIIECTBIICHHH TPYIIOBOI pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK M YWICHOM KOMAaH/IbI B
pa3HbIX poJIsiX (TeHepaTop UAeH, KPUTUK, UCIIOJIHUTENb, BHICTYAIOIIUHI, SKCIEPT U T.A.);

—  KOOPIWMHHMPOBATH W BBIIOJHATH paboOTy B YCIOBUSIX PEAIBHOTO, BHPTYAIBHOTO U
KOMOWHUPOBaHHOT'O B3aUMOJAEHCTBUS;



— pa3BepHyT0, JIOTUYHO U TOYHO Hu3J1aratb CBORO TO‘IKy 3peH1/151 C UCIIOJIB30BAHUEM aJICKBATHBIX
(YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacmo3HaBaTh KOH(JIMKTOT€HHBIE CUTYallMd M MPEAOTBpalIaTh KOH(JIUKTHI A0 MX AKTUBHOM
(ha3bl, BRICTpanBaTh JICJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIIUIO, H30eras JUYHOCTHBIX OLICHOYHBIX
CYXKJICHUU.

2. 3. IlpeameTHble pe3ybTaThl. Ba3oBblii ypoBeHb
B cootBerctBun ¢ ®I'OC COO, npenMernbie pesynbTaThl ocBoeHHss OOIl Ha 6a3oBoM ypoBHE
Mpe/ICTaBlICHbl JABYMs rpynnamu: «BbIyCKHUK HayduTcss — Oa30BBI ypOBEHb», «BBITYCKHUK
MOJYYUT BO3MOXXHOCTh HAY4YHMThCS — 0a30BbI ypoBeHb». Kak u B OCHOBHOM 00IIeM 00pa3oBaHHH,
rpynmna pe3yiabTaToB «BBIMYCKHMK HAYYHMTCS» MPEICTaBIsIeT COO0OM pe3yibTaThl, JOCTHKCHHE
KOTOPBIX 00ECIIeYNBACTCS YUYUTEIEM B OTHOIICHUH BCEX 00YYAIOIMXCsl, BRIOPABIIMX JaHHBIA YPOBEHb
oOyuenus. ['pynma  pe3ynbTaToB  «BBINYCKHMK  MOJYYMT  BO3MOKHOCTH  HAYYHUTHCSD)
o0ecrieynBaeTcsl yduTelleM B OTHOIICHWH YacTH HauOoJee MOTHBHPOBAHHBIX W CHOCOOHBIX
oOyuaronuxcsi, BbIOpaBIIMX JaHHBI ypoBeHb oOyueHus. [Ipu KoHTpone kadecTBa 0Opa3oBaHUS
rpynna 3aJlaHui, OPUEHTUPOBAHHBIX HA OLEHKY JOCTH)KEHUS IUIAHUPYEMBIX PE3yjbTaToB U3 0JIOKa
«BBITYCKHUK TMOJXYYUT BO3MOKHOCTH HAYYUTHCS», MOXKET BKIIOUAaThCS B MaTepUasibl OlioKa
«BBITyCKHUK ~ HayduTcs». OTO  MO3BOJUT  NPEJOCTABUTH  BO3MOXKHOCTH  OOy4aroUIUMCs
MIPOJIEMOHCTPUPOBATh OBJIA/ICHHE KAYECTBEHHO MHBIM YPOBHEM JIOCTUKEHUN U BBISABIATH TUHAMHUKY
pocTa YMCIEHHOCTU HauboJiee NOArOTOBIEHHBIX 00Y4arOIIHUXC .

IIpyHUUNHAJBHBIM  OTJIMYHEM PpPe3yJbTaTOB 0a30BOr0 YPOBHS OT Pe3yJIbTATOB
yri1y0JIeHHOT O YPOBHA SIBJIIETCS UX 1eJ1eBasi HANPABJIEHHOCTb.

Pe3yabTaThl 62a30BOro YpoBHSI OpUEHTHUPOBAHBI HA O0IIYI0 (YHKIIMOHATBHYIO IPaMOTHOCTH,
[IOJIyYEHHUE KOMIIETEHTHOCTEH JJIsi IOBCEJHEBHOM JKM3HM M OOIIEro pa3BUTUSA. JTa TIpynmna
pe3yJibTaTOB MPEAINoJIaraer:

— TMOHHMMAaHUe MPEAMETa, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIONIMX 3JIEMEHTOB HM3ydaeMoOu
IpeIMETHOM 00sIacTH, YTO OOecledynBaeTCsl HEe 3a CyeT 3ayyuBaHMs OIpeNesIeHUH U MpaBui, a
MIOCPEACTBOM MOJIETMPOBAHUS U MOCTAHOBKU MPOOJIEMHBIX BOIPOCOB KYJIBTYPbI, XapaKTEPHBIX IS
JTaHHOW TIpeIMETHON 001acTu;

— YMEHHE pelllaTh OCHOBHbIE MPAKTUYECKUE 3aJaud, XapaKTepHbIEe Ul MCIIOJIb30BaHUSI METOAOB U
WHCTPYMEHTApHs JaHHOUN MpeIMETHON 001acTu;

— OCO3HAHHME PaMOK M3y4aeMO#l MpeAMETHON 00JacTH, OTPaHMYEHHOCTH METOJOB U MHCTPYMEHTOB,
TUTIUYHBIX CBSI3€H C HEKOTOPBIMH JPYTHUMH OOJACTSIMU 3HAHUS.

IlIpeomemmnoie pezynvmamol pazoena « BolnyCKHUK noiyuum 603mMO0HCHOCHb HAYYUMbCA) HE
BBIHOCATCS Ha MTOTOBYIO aTTECTAIMIO, HO MPH ITOM BO3MOXHOCTh HUX JOCTHKEHHUS IOJDKHA OBIThH
MIPEIOCTABIIEHA KaX/I0My 00yJaromemycs.

IInanupyemMble pe3yJbTaThl 00yUeHHs ajredpe 1 HAYaJIaM MATEeMaTHYeCKOI0 aHAJIM3a

1. Yucna v BeJTMYMHBI

BeinycKkHUK Hay4uTCH:

* OMEpPUPOBATh MOHATUEM «paJHMaHHAsi MEpa yria», BBIIOIHATH MpeoOpa3oBaHUs paJUaHHON Mephl B
IpaJyCHYIO U IpalyCHON MepbI B paJMaHHYIO;

* OINEpUpPOBATH TOHATHEM «KOMIUIEKCHOE WYHCIIO», BBINOJHATH apU(pMETHUYECKHE OIepaluu ¢
KOMIUIEKCHBIMU YHCIIaMU;

* u300pakaTh KOMIUIEKCHBIE YHCJIa HAa KOMIUIEKCHOW IUIOCKOCTH, HAaXOIUTh KOMIUIEKCHYIO
KOOpJMHATY YucIa.

Buvinycknuk noyuum 603mM0MCHOCHb HAYUUMBCA:

* MCIOJIB30BaTh Pa3M4YHbIE MEPbl U3MEPEHHUsS YIJIOB IIPU PEIICHUH T'€OMETPUYECKUX 33]ad, a TaKkKe
3a]1a4 U3 CMEKHBIX AUCLUIIINH;

* IPUMEHSATH KOMIUIEKCHBIE YHCIIa JJIsl PEeLIeHUs alreOpandyeckux ypaBHEHUH.

2. BeipaxeHus

BbInyCKHUK HAY4YUTCS:

* OIIEPUPOBATh MOHATUSIMM KOPHS N-Ml CTENEHU, CTENEHU C PALMOHAIBHBIM IOKA3aTEJIEM, CTEIEHH C
JeHCTBUTENBHBIM ITOKa3aTeseMm, Jorapudma;



* NPUMEHATH MOHATHS KOpHA N-U CTENEHM, CTENEHW C PALMOHAIBHBIM IIOKAa3aTEJIEM, CTEMEHH C

JeWCTBUTENBHBIM TI0Ka3aTeNeM, Jlorapudma 1 X CBOMCTBA B BBIYMCICHUSX M IIPU PELLICHUHU 337a4;

* BBIIOJHATh TOXJECTBEHHBbIE IPEOOpA30BaHUsl BBIPAXKEHUM, COJAEpKAIIMX KOPEHb N-H CTENEHH,

CTEIIEHH C PALlMOHATbHBIM [I0Ka3aTeJIeM, CTENIEHH ¢ ACHCTBUTEIbHBIM II0Ka3aTelIeM, Jorapudm;

® OIICpUPOBATH TOHATUSAMU: KOCHHYC, CHHYC, TaHI'€HC, KOTAaHI'€HC YIJla II0BOPOTa, apKKOCHHYC,
apKCUHYC, apKTAHI€HC U apPKKOTaHI€HC;

* BBIIOJIHATB TOXK/IECTBEHHbIE IPE0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKECHUH.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:

* BBIIOJHATh MHOTOIIArOBbIE MPEOOpa30BaHUs BbIPAKEHUH, NMPUMEHA LIMPOKUM HabOp crocoOoB U

IIPUEMOB;

* IPUMEHATHh TOXIECTBEHHbIE NPeoOpa30BaHMs BBIPAKEHUH Ul peIIeHUs 3ajad U3 pa3iIMyHbIX

paszelnoB Kypcea.

3. YpaBHeHUS U HEpaBEeHCTBA

BbinmyckHUK HayuHMTCS:

* pelaTh UppaLOHAIbHbIE, TPUTOHOMETPHUECKHUE, [TOKa3aTeIbHbIE U JOrapu(MHUUECKUE YPaBHEHMUS,

HEPABEHCTBA U UX CUCTEMBI;

* pewarh anreOpanyeckue ypaBHEHHsI HA MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

* [IOHMMAThb YypPaBHEHUE KaK Ba)KHEWIIYI0O MaTEMaTHMUYECKYyI0 MOJENb JJIi ONHUCAHUS U H3Y4YEHUS

pa3sHOOOpa3HbIX peabHBIX CUTYALU, peIIaTh TEKCTOBBIE 33/1a4M alredpanuecKuM METOI0M;

* IPUMEHSATH rpapuuecKue MPeICTaBICHUs ISl UCCIIEI0BaHUsl ypaBHEHUI.

Boinycknuk nonyuum 603M0MCHOCHb HAYUUMbBCA:

* OBJIAJIETh NMPUEMAMU PELICHUS] ypaBHEHUI, HEPABEHCTB U CUCTEM ypaBHEHUIl; IPUMEHATDH armapar

YpaBHEHMH JJIs pelIeHus] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMaTHUKH, CMEXHBIX IIPEJAMETOB, IPAKTHKH;

* NPUMEHATh rpa@UuecKue MpPeICTaBICHUs Ui WCCIIEIOBAaHUS YpaBHEHHWI, HEPABEHCTB, CUCTEM

YPaBHEHUH, COAEPIKAIINX TapaMeTpBbI.

4. ODyHKkumMu

BbinmyckHUK HayumMTCs:

* TIOHUMaTh M MCIOJB30BaTh (YHKIHMOHAJIbHBIE MOHATHUS, S3bIK (TEPMHUHBI, CHUMBOJHYECKHE

0003HaueHus );

* BBIMOJIHATh MOCTPOEHUE IPaUKOB QYHKIUHN C TOMOIIBIO TEOMETPUUECKUX NPE0Opa30BaHUML;

* BBINOJHATH MOCTPOCHHE TPapUKOB BUAA Y = N X, CTEHNEHHBIX, TPUTOHOMETPUUYECKUX, OOPATHBIX

TPUTOHOMETPHUUYECKUX, MOKA3ATENBbHBIX U JOrapupMHUUECKUX (HYHKINH;

* Mccrel0BaTh CBOMCTBA (DYHKIMIA;

* MOHUMAaTh (PYHKUUIO KaK BaXHEUIIYI0 MaTeMaTH4YeCKyl0 MOJeNb JUIsl ONUCaHMs IMPOILIECCOB U

SIBJIGHUN OKPY’KaIOLEro MHpa, MPUMEHATh (PYHKIMOHAIBHBIN A3BIK JUISI OMMCAHUS U HMCCIIEI0BaHUS

3aBUCUMOCTEHN MeXly (PU3MUECKUMH BETHUUHAMU.

Boinycknuk nonyuum 603mM03#CHOCHIb HAYHUMBCA .

* MPOBOJUTH MCCIEJOBAHUS, CBSI3aHHBIE C W3YYEHHMEM CBOMCTB (YHKIMHA, B TOM YHCIE C

HCIIOJIb30BaHUEM KOMIIBIOTEPA;

* HCHOJb30BaTh (YHKIMOHAJIBHBIE TNPEICTABICHUS M CBOWCTBA (YHKUMH IJs peIleHus 3a1ad u3

Pa3IMYHBIX pa3fesioB Kypca MaTeMaTHUKH.

5. DJIeMeHTBI MAaTEeMATHYECKOI0

BbpinycKkHUK Hay4yuTCH:

* IOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHYIO C TIOHATHSAMH IPOU3BOJHOM, TepBOOOpa3HON U

UHTETpaa;

* pelaTh HEPABEHCTBA METO/I0M UHTEPBAJIOB;

* BBIYHCIISATH IPOU3BOHYIO U IEPBOOOPA3HYIO QYHKIINY;

* UCTOJIB30BATH MPOU3BOJHYIO JJISl HCCIEOBAHUS M IOCTPOEHUS TPaPUKOB (YHKIINT;

* IOHUMATh N'€OMETPUYECKHUI CMBICII IPOU3BOJHON U ONPEAEIEHHOTO HHTETPAIIA;

* BBIYUCJIATD ONPEAEIEHHBIN UHTETPal.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbCA:

* c(opMHUPOBATh MPEACTABICHHUE O Mpeesie PYHKIUU B TOUKE;

* c(hopMUPOBATh MPEJICTABICHUE O IPUMEHEHUN I€OMETPUYECKOTO CMbICIIA IIPOU3BOJHOM M HHTETpaja

B Kypce MaTEMaTHKH, B CMEKHBIX AUCLUIIINHAX;



* c(opMHUPOBATh U YIITyOUTH 3HAHUS 00 UHTETpaJe.

6. BeposiTHOCTDH M cTaTucTHKA. PadoTa ¢ JaHHBIMU

BbINyCKHUK HAYYMTCS:

* pemarh KOMOMHATOPHBIC 3a/1a4M Ha HAX0XKJICHHE KOJIMYeCTBa OOBEKTOB MM KOMOMHAIIWH;
* IpUMEHATH Gopmyny OmHOMa HetoToHa 17151 mpeoOpa3oBaHus BBIPAXKECHUN;

* UCTIOJIH30BATh METO/I MATEeMaTHYECKOW WHAYKITUH [T JOKA3aTeIbCTBA TEOPEM H PEIICHHS 33]1a4;
* UCTOJIB30BAThH CIIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX;

* BBIITOJIHATH OIIEPAIMU HaJl COOBITUSMHU M BEPOSTHOCTSIMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

* HAYYUTbHCS CICHUATBHBIM TPUEMaM peIIeHUs] KOMOMHATOPHBIX 3a]1a4;

* XapaKTepU30BaTh MPOIECCHI U SBJICHUS, UMEIOIINE BEPOSTHOCTHBIN XapakTep.

IInanupyemMsble pe3yJbTaThl 00yUeHHs TeOMeTPHHU

BbInyCKHUK Hay4uTCH:

* ONEpUpOBaTh IMOHATUSAMHU: TOYKA, MpsAMas, IJIOCKOCTh B IPOCTPAHCTBE, MapalIeIbHOCTh MU
NEePIEHAUKYIIIPHOCTD MPSIMBIX U IJIOCKOCTEH;

* pacrmo3HaBaTb OCHOBHbBIE BMJIbI MHOTOIPDAaHHUKOB (Npu3Ma, NOHMpaMuaa, IPSIMOYTOJIbHBII
napajuienenumnesn, Kyo);

* U300pakaTh reOMETpUIECKHe (PUTYPHI C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;

* U3BJEKaThb HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpelCTaBICHHYIO Ha
yepTexax;

* IpUMEHATH TeopeMy IIudaropa npu BEIYMCIEHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (PUTYD;

* HaxXoAuTh OOBEMBI M IUIOUIAJM TOBEPXHOCTEM NPOCTEHIINX MHOTOIPAaHHUKOB C MNPUMEHEHUEM
opmyu;

* pacro3HaBaTh Tella BPalIeHUs: KOHYC, IMIINHAP, chepy u map;

* BBIYHMCIATH O0OBEMBI M IUIOIIAAM MOBEPXHOCTEH MPOCTEHIINX MHOIOIPaHHUKOB U TN BpAIICHUS C
MOMOIIBIO (OPMYIT;

* OIIEPUPOBATH MOHATHEM «IEKapTOBBI KOOPJAUHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH KyOa U MPsIMOYTOJIbHOTO MapauleenuIena;

* HAXOIUTh MpPHUMEPbl MaTEeMaTHYECKUX OTKPBITUH W MX aBTOPOB, B CBSA3M C OTEUYECTBEHHOH W
BCEMHUPHOM UCTOPHUEH;

* IOHUMATh POJIb MaTEMATHUKH B pa3BUTUU Poccum.

B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

* COOTHOCHUTb a0CTPAKTHbIE TEOMETPHUUECKUE MOHATHS U (GaKThl C peaIbHBIMU KU3HECHHBIMU
00BEKTaMU M CUTYaLUSIMH;

* HCTOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYp JUId pEeLICHUs 3aa4
MIPAKTUYECKOIO COJIEPIKAHMUS;

* COOTHOCHTD IUIOIIAIN MOBEPXHOCTEN Tell OJJMHAKOBOM ()OPMBI U pa3IMYHOIO pa3Mepa;

* OIIEHUBATh (POPMY MPABUIBHOIO MHOTOTPAHHUKA [10CJI€ CIIMIIOB, CPE30B U T. M. (ONPEesTh
KOJINYECTBO BEPILUH, péOep U rpaHelt MOTy4eHHBIX MHOTOTPAHHUKOB).

BuinyckHuK noayuum 603mM0)4cHOCHb HAYUUMBCA:

* IPUMEHSATH JUI PELICHUs 3a]]a4 TeoMeTpuyeckre (DakThl, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOU (opMme;

* pemaTth 3aJa4u Ha HaXO0XKJICHHE T€OMETPHUUECKUX BEIMYHH 10 00pa3iaM WK alrOpUTMam;

* JIeN1aTh IJI0CKKUE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYDP, B TOM YUCIIE PUCOBATH BUJ
CBepXY, COOKY, CTPOUTH CEYEHUSI MHOT'OI'PaHHUKOB;

* U3BJIEKaTh, UHTEPIPETHUPOBATH U MPEOOPa30BbIBATH HHPOPMAIIUIO O TEOMETPUUECKUX PUTYpaX,
IIPEJICTABICHHYIO HA YEPTEkKaX;

* IPUMEHATh F€OMETpUYECKUEe (aKThl AJIs pEIIEHUs 3a/1a4, B TOM YUCJIE IPENONaraloluX HECKOIbKO
L1aroB peLICHMUS];

* ONMCHIBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

* (hopMynMpOBaTh CBOMCTBA U MPU3HAKHU (PUTYD;

* JOKa3bIBaTh T€OMETPUYECKUE YTBEPHKACHUS;

* 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJMHAT;



* BIIQJICTh CTAaHAAPTHOW KJIacCU(UKAIMEH TPOCTPAHCTBEHHBIX (QUTYD (TUPAMHUJIBI, TPU3MBI,
napajuieJICIUIeIb);

* HCIIOJI30BAaTh CBOMCTBA FT€OMETPUICCKUX (DUTYp JIJIsl pEHICHHS 3a/1a4 MPAKTHYECKOTO XapakTepa u
3a/1a4y U3 IpYyrux o0acTei 3HaHUK;

* pemaTh IpOCTEUIINE 3314l BBEJICHUEM BEKTOPHOTO Oa3uca.

3. Conep:xkaHue TeM y4eOHOro npeamera «MaremaTuka: ajredpa u Ha4ajia MATEeMAaTHYECKOT0
aHaJm3a, reomerpusp» ba3oBblii ypoBeHb

3.1 Anreﬁpa H HAYAJIA MATEMATHYCCKOI'0 aHaJIu3a

IloBTOpenue. Pemiennie 3aa4 ¢ UCHOJIb30BAHUEM CBOWMCTB YMCENl U CHCTEM CUMCIIEHHS, ACIIUMOCTH,
JI0JIE W YacTe, MpOoLeHTOB, MOYyJIeH uKcen. Penenne 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTEIIEHEH U
KOpHE, MHOTOYJICHOB, MPeoOpa30OBaHWN MHOTOYICHOB M JIPOOHO-PAIIMOHANBHBIX BBIPAKEHUH.
Pemenue 3amau ¢ UCmonbp30BaHUEM TpagyCHOM Mepbl yria. Moaynb 4yucia u ero cBoiicTBa. Pemenue
3a/1ay Ha JIBDKCHHE U COBMECTHYIO pa0OTy C MOMOINBIO JUHEHHBIX M KBAJPATHBIX YPAaBHEHUM U WX
cucteM. PemieHue 3agad ¢ TOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM
MEPEMEHHON, C TMPUMEHEHHEM H300paKEHUsS YHUCIIOBBIX NIPOMEXKYTKOB. Pemienne 3amgaud ¢
UCIOJIb30BAaHUEM YHCIOBBIX (YHKIHMH M ux rpaukoB. Vcmonbp3oBaHue CBOWCTB U TpaduKOB

JMHEHHBIX M KBaJApPAaTUYHBIX (QYHKIUH, OOpAaTHOM HPONOPUMOHAILHOCTH M (QyHKIuMH Y =+/X.

I'padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpnueckass OKpY:KHOCTb, paouanuas mepa yena. CUHYC, KOCUHYC, TAHT€HC, KOMAH2eHC
MPOU3BOJBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO M CIEICTBUS M3 HEro. 3HaYCHUs

T TR T
Tpuronomerpuueckux ¢ynkuuid as yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,E, E pan).
DOpMYNbL CLONCEHUS MPULSOHOMEMPUYUECKUX (DYHKYULL, HOopMYIbl npusedeHuss, hopmynsvt 080UHO2O

apeymenma.
Hyan ¢yHkuumn, npoMe:XKyTKH 3HAKONOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiiee u HauMeHblIee
3HaueHue GQyHkuuu. Ilepumoguueckue ¢ynknuu. YerHocTs M HedeTHOCTh (yHKIMH. CroorcHbie
dyHxyuu.

Tpuronomerpuyeckue QyHknum Y =COSX,Y=SINX,y=1gX. @yuxyus Y =CtgX. CsoiicTBa u
rpadMKu TPUTOHOMETPUUECKUX (PYHKINH. APKKOCHHYC, apKCUHYC, apKTAHT'€HC YHCIa. ApKKomanzeHc
yucna.

IIpocreiilime TPUIrOHOMETPUYECKHEe YpPaBHeHHsA. PelieHne TPUTOHOMETPUYECKUX YPaBHEHHM.
Obpamuvie mpuzoHomempuieckue @QyHKyuy, ux ceovicmea u 2paguxu. Pewenue npocmetiuiux
MPUSOHOMEMPULECKUX HEPABEHCME.

CreneHb c 1eliCTBUTEIbLHBIM NIOKA3aTe/IeM, CBOIICTBA CTENEHM.

IIpocTreiilmme noka3zaTejbHble YypaBHeHHUsI H HepaBeHCcTBA. [loka3zaTenbHast QyHKIUS U €€ CBOMCTBA
u rpaduK.

Jlorapupm uymciaa, cBoiictBa Jorapudma. Jlecatuunslii norapudm. Yucrno e. Hamypanvhuiii
noeapugm. TlpeobpazoBanue norapupMuyeckux BbIpakeHuil. Jlorapudpmuueckue ypaBHeHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKIUSA U €€ CBOWCTBA U TpaduK.

Crenennasi pyHKuMs 4 ee cBoiicTBa u rpaduk. VppanmonanpHbie ypaBHEeHUS. Memoo unmepsanos
051 peutenust HepaseHcms. [lpeobpaszosanus epagukos gyukyuil: cosue 8001b KOOPOUHAMHBIX Ocel,
pacmsdiceHue u cyicamue, OMpaxcenue OmHOCUMeNIbHO Koopounamuulx oceu. I paguueckue memoovl
pewienus ypaenenull u Hepagencms. Pewienue ypasHenull u HEpaGeHCms, COOEPHCAUX NepemMeHHYI0
noo 3uaxom mooyiai. Cucmemvl NOKA3amenbHuIX, 102APUPGMULECKUX U UPPAUUOHATLHBIX VPAGHEHULL.
Cucmembl noxazamenvhvix, 102apu@muieckux Hepasencms. Bzaumno obpammuvie pynxyuu. I paguxu
83AUMHO 0OpammubIx QyHKYuU. Ypaenenus, cucmemsl YpasHeHull ¢ NApamempom.

IIpousBoanass ¢pyHkumu B Touke. KacarenbHas Kk rpaduky ¢ynkuuu. [‘eomerpuueckuii u
¢buzmveckuid  cMbic  mpou3BoAHOW.  I[lpowsBomHbie  dnemeHTapHBIX  GyHKUMWA.  [Ipasuna
oughgpepenyuposanus. Bmopas npouzsoonas, ee ceomempuyeckuil u guzudeckuti cmvica. [lonsarue o
HENpephIBHBIX  (QyHKIMsIX. Touku »sKcTpemyma (MakcUMyMa W MuUHUMyMa). VccnepoBaHue
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AJIEMEHTAPHBIX (PYHKIMA Ha TOYKH SKCTpEMyMa, HauOoJbIllee U HANMEHbIIIEE 3HAYCHHE C MTOMOIIBIO
npou3BoIHOU. [locmpoenue ecpaguxoe @yHkyuii ¢ nomowpblo Npou3eooHvix. Ilpumenenue
NPOU3BOOHOU NPU PeuteHuU 3a0au.

IlepBooGpa3nasi. Ilepsooopasnvie snemenmapuvix @ynxyuti. Ilowads KpusoIUHEHOU mpaneyuu.
@opmyna Heromona-Jleibnuya. Onpeodenennsiii unmeepan. Boiuucienue niowaoeti niockux gueyp u
00beM06 mejl 8paeHusi ¢ NOMOWbI0 UHMe2Pald.

3.2 I'eomeTpusi

IloBTOpenue. PemieHne 3agad ¢ NpPUMEHEHHEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3agavyd Ha
JI0Ka3aTeJIbCTBO U MOCTPOEHUE KOHTPIIPUMEPOB. Vcnonp30BaHue B 3a7a4ax MPOCTEHIINX JOTMUYECKUX
mpaBwi. PemieHune 3agay ¢ HUCHOJIb30BaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOLICHUN B
NPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PaKTOB, CBSI3aHHBIX C UYETHIPEXYrOJbHHUKAaMHU. PemieHue 3agau c
UCIOJIb30BaHUEM (DaKTOB, CBA3AHHBIX C OKPY>KHOCTSIMHU. Pelienue 3aau Ha u3MepeHus Ha TIOCKOCTH,
BBIUMCJICHUE JUIMH U IUIoIaei. Peuenue 3a0au ¢ noMowbio 6eKmopos u KoopOuHam.

Harasignasi crepeomerpusi. Ourypsl U ux uzoOpaxkeHus (kyo, nupamuga, npusma). OcHogHbie
nousamus cmepeomempuu u ux ceoticmsea. CeueHnus Kyoa u Terpaspa.

Touka, npsiMas ¥ IIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIECTBUS U3 HUX. B3aumHoe
pacnosoKeHue NpsIMbIX U TIOCKOCTEN B IpocTpaHcTBe. IlapasiieibHOCTh NPSIMBIX M IJIOCKOCTEH B
npocrpancrBe. V300paxkenrne mpoCcTEHIIUX MPOCTPAHCTBEHHBIX (UTYp HA MIOCKOCTU. PaccTosHus
MEXTy (PUTYpaMu B IIPOCTPAHCTBE.

¥Yriasbl B npocTpancTBe. [lepneHINKYISIPHOCTD NPSAMBIX M IJIOCKOCTEH.

[Mpoekmus ¢urypsl Ha IIOCKOCTh. [IpH3HAKK NEPIEHAMKYISAPHOCTH NPSAMBIX M TUIOCKOCTEH B
npoctpancTBe. Teopema o Tpex MmeprneHauKyIsIpax.

Mmuororpannuku. Ilapamnenenunen. CpoilcTBa MNpsIMOYTOJBHOIO Hapajuienenunena. Teopema
[Tudaropa B mpoctpanctse. [Ipusma u nupamuga. [IpaBunbHas nupamuaa U mpaBUiIbHAs TpU3MA.
[Ipsimast mupamua. DIEMEHTHI IPU3MBI U TIHPAMH[IBL. BBIUMCIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX
¢uryp (pedpa, AMaroHaNu, yrisl).

Tesa BpameHusi: UWIMHAP, KOHYC, cdepa W map. OCHOBHbIE CBOWCTBA MPAMOIO KPYrOBOTO
LWINHApPA, PSMOTr0 KPyroBoro konyca. M3zo0paxeHnue Ten BpalieHus Ha MI0CKOCTU. [Ipedcmasnenue
00 yceyeHHOM KOHyce, ceyeHUsi KOHYca (napanleibHoe OCHOBAHUIO U Npoxoosujee depes Gepuiuny),
ceueHus YumuHopa (napanieivbHo u nepneHOUKyIsApHo ocu), ceveHus wapa. Pazeepmka yurunopa u
KkoHyca. IIpocmetiwiue KoMOUHAYUU MHO20CDAHHUKOS U MeJl 8DAUEHUSI MeNHCO)Y COOOLL.

IInomaas NOBEPXHOCTH TMpPaBWIBHOW NHMpamMHMIbl M OpsAMoil mpusmbl. Ilmomanbs moBepXHOCTH
MPSIMOTO KPYroBOTO LIMJIMHAPA, MPSIMOT0 KPYroBOro KOHyca U I1apa.

ITousiTne 06 00beMe. OOBeM MUpaMuIbl M KOHYCA, TPU3MBI U IUIMHIpa. O0BeM mapa.

IlooobHvle mena 6 npocmpancmee. COOTHOIIEHUS MEXIY IJIOIAASIMHU IMOBEPXHOCTEN W oObeMaMu
MOJIOOHBIX TE.

BexkTopbl 1 KoopAnHATHI B pocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO, YroJl
MexXy BekTopamu. KommnHeapHble M KOMIUTaHApHbIE BEKTOPBl. CKalApHOe npoussedenue eKmopos.
Teopema o paznosicenuu gekmopa no mpem HeKoMniauaphvim eekmopam. CkanapHoe npousseoenue
8eKmMopo8 6 koopounamax. IIpumenenue 6ekmopos npu peuteHuu 3a0a4 Ha HaxoHcoeHue paccmoaHull,
OnuH, naowaoel u 00vemos. J[eudicenus 8 npocmpaHcmee: NapaiielbHbulll NepeHoc, YeHMpalbHas
CUMMEmpUs, CUMMEmpPUs. OMHOCUmenbHo niockocmu, nosopom. Ceoticmea dsudxcenuil. Ilpumenenue
ogudcenuti npu pewieHuu 3aoad. Ypaswenue niockocmu 6 npocmpancmee. Ypasnenue cghepvl 6
npocmparcmee. Qopmyna 0ns blYUCIEHUS PACCMOAHUAL MENCOY MOUKAMU 8 NPOCMPAHCMEe.

3.3 BeposiTHOCTB M cTaTucTHKA. PaGoTa ¢ naHHBIMEI

IloBTOopenne. Pemenwe 3amad Ha TabMMYHOE W TpaduyecKkoe TPEJACTABIICHUE JTaHHBIX.
Hcnonb3oBaHue CBOMCTB W XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpPEIHHMX, HAWMOOJBLIET0 U
HAaUMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCnepCull.

Pewenue 3a0au na onpedenenue yacmomsi u gepossmuocmu coovimuil. Boiuucienue eeposmuocmeti 8
ONbIMAX C  PABHOBOZMONCHLIMU  dJIEMEHMapHbiMu  ucxooamu. Pewenue 3adau ¢ npumenenuem
Kombunamopuku. Pewenue 3a0ay Ha 6bIMUCICHUE BEPOAMHOCIEl HEe3A8UCUMbBIX  COObIMULL
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npumenenue opmynvl Crodxcenus eeposmuocmel. Pewenue 3a0ay ¢ npumenenuem ouazpamm Jiinepa,
Oepesa eepoamuocmeti, popmynvl bepuynnu.

Yenosnas eepossmmnocmes. Ilpasuno ymnodscenus eepoamuocmeti. @opmyna NOaIHOU 8epOIMHOCHIU.
Juckpemnvle cnyuatinvle 6enuuuHvl U pacnpeoenenus. Hezasucumvle cnyuatiHvle GeIUYUHDL.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe odcuoanue u oucnepcusi CiyyanuHou eeruyunsvl. Mamemamuueckoe odcudanue u

oucnepcusi Cymmvl  CAYYAUHLIX  eauuuH. [ eomempuueckoe pacnpedenenue. bunomuanvroe
pacnpeoeiieHue u e2o0 C8oLCmaa.
Henpepuviguvie cnyuaiinvie eenuuunvl. Ilowamue o niomuocmu geposmuocmu. PasnomepHoe

pacnpeoeneHue.

TlokazamenvHoe pacnpedenenue, e2o0 napamempbi.

Ilonamue o mopmanvHom pacnpedenenuu. Ilapamempsi HopmanvHo2o pacnpedenenus. Ilpumepwvl
CLYYAUHBIX BEIUYUH, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY (HO2PEUHOCIb USMEPEHUL, POCT Yel08eKA).
Hepasencmeo Yebvuumesa. Teopema bBepnynnu. 3axon 6Ooavwux uucen. Bvlioopounviti memoo
usmeperust eposimuocmetl. Poib 3akona 601bwux wucen 6 Hayke, npupooe u ooujecmae.

Kosapuayus osyx cnyuaiineix eenudun. I[lowamue o koagguyuenme xoppensyuu. CoemecmHvle
Hab00eHus 08YX CIYYAUHbIX 8eUdUH. BoibopouHvlil Kodghduyuenm Koppenrayuu.

4. TemaTu4yeckoe IUIAHUPOBAHME C YKa3aHHEM KOJUYECTBA 4YacOB, OTBOAUMBIX Ha
0CBOEHHE KAKI0i TeMbI

MaremaTuka: ajaredpa u Ha4aJia MaTeMaTH4YeCKOro anaau3a. bazosbiii yposens 10 kiace

Ne§ Conep:xanue yueOHOro MaTepuaJia XapakrepucTuka OCHOBHBIX BH/I0B
NesiTeILHOCTH yYeHHKa (HAa YpPOBHe Y4eOHBIX
AelCTBMII)

IloBTOpenue kypca 9 kaacca (4 yaca)

IloBTOpEHME U paclIUpeHne

cBefeHuii 0 pynknuu (11 4)

1. Haubonbiiee n HauMeHbllee 3HAYECHUS
¢bynkuuun.  YéTHble W HEuETHBIE
byHKIMH

2. [loctpoenne rpaduxkoB QyHKIMH ¢
IIOMOUIBIO reOMETPUUYECKUX
npeoOpa3oBaHMt

3. OOparHas GpyHKUIUSA

4. PaBHOCHIIbHBIE YpaBHEHUS U
HEpaBEHCTBA

S. MeTton nHTEpBaIOB

Konrtponsnas padora Nel

Dopmynuposams onpeneneHnuss HauOOJbLUIETO U
HalMEHBIIET0 3HAueHWH (QYHKUUHU, 4YETHOH U
He4YE€THON QyHKuM. POpMYyIUPOBATH TEOPEMBI O
CBOWCTBaX TIpauKOB YETHBIX M  HEYETHBIX
¢yuknuii. Haxoauts HanOosbliiee 1 HauMEHbIIee
3HaYeHUs (YHKIMM Ha MHOXecTBe Mo €€
rpapuky. MHccnenoBath (QyHKIMIO, 3adaHHYIO
dopmynoi, Ha uétHOCTb. CTpOouTh TIpaduKu
GyHKIU, UCTIONIb3Ys YETHOCTh MJIM HEYETHOCTb.
Bvinonnsams  reoMeTpuyeckue npeoOpa3oBaHUsS
rpaduxos GbyHKIHH, CBS3aHHBIE c
NapauleIbHBIMM  TIEPEHOCAMM, PACTSKEHUSIMU,
CKATUSIMH U CHUMMETPHUSIMH, OTHOCHTEIIBHO
KOOpPJMHATHBIX OCEH.

Dopmynuposams  onpeneneHue  oOpaTUMON
¢ynkunu. Pacno3HaBaTh 00paTumyro (QYyHKIHUIO
mo e€ rpaduky. YcCTaHaBIUBATh OOPATUMOCTH
(GyHKIMY O €€ BO3pacTaHUIO UM YOBIBAHUIO.
Dopmynuposamo ornpezeneHue B3alMHO
oOparHbix (yHkumid. [IpoBepsaTs, SBIAIOTCS JH
JIBe AaHHbIE (YHKIMH B3aUMHO OOpPAaTHBIMHU.
Haxonute oOpaTHylo (QyHKIOMIO K JaHHOM
obpatumori  ¢yakuuu. Ilo rpaduky mgaHHON
¢byHkuuu crpouth rpadux obpaTHON (QyHKIHH.
YcranaBnuBaTh BO3pacTaHUe (yObIBaHUE)
obOpatHOH byHKIIUU 1o BO3pPACTAHUIO
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(yObIBaHMIO) JaHHOW (DYHKIIHU.

Dopmynuposams ornpezeneHus obnactu
ONpeAEIECHUs ypaBHEHUI (HepaBeHCTB),
PaBHOCUIIBHBIX ypaBHEHUI (HepaBeHCTB),

YpaBHEHUMN-CIIEICTBUN (HEPABEHCTB-CIIEACTBUN),
IIOCTOPOHHET0 KOPHSL.
®opMyIMpOBaTh TEOPEMBI, OIIUCHIBAIOIINE PABHO

CUJIbHBIE npeoOpa3oBaHus ypaBHEHUM
(HepaBeHCTB).

Ipumenamo METOJ] PaBHOCUIIBHBIX
npeoOpa3oBaHUi

JUIsL  pelIeHHsl YpaBHEHHM UM  HEpPaBEHCTB.

Haxoauts 06s1acTh ornpeseneHysl ypaBHEHUN 1
HepaBeHCTB. [IpuMeHATh METON CIEeNCTBUN JUIs
pelIeHusl ypaBHEHUH.

Pemars HepaBeHCTBa METOJOM MHTEPBAJIOB

Crenennas pynxuus (16 u)

6. CrenenHast GyHKIIUS C HATypaIbHBIM
[I0Ka3aTeieM

7. CrenenHast GyHKIHS C LEIBIM
[10Ka3aTeleM

8. Onpenenenue KopHs N-il cTeneHn

0. CBoiicTBa KOpHS N-ii CTENEHU
KonTponbnast padota Ne2

10. OrmpezenieHne U CBOWCTBA CTETICHU
C pallMOHAJIbHBIM MIOKa3aTeleM

11. HppaumonanbHble ypaBHEHUS

12. MeTo paBHOCUIIBHBIX NTPEOOPa30BaHUM
MIPH PEIICHUN UPPAITUOHATBHBIX
YpaBHEHUU

13. HppanmonanbHble HEpaBEHCTBA

KonTtponbHas padora Ne 3

Dopmynuposames ~ ONpEAETICHUE  CTEIEHHOU
GyHKIMM C LeabiM MnokaszareneM. OnuceiBaTh
CBOWCTBA CTENEHHOM (YyHKIUMM €  LeJbIM
[IOKa3aTeJIeM, BBIACHAS Ciaydyal UYE€THOM U
HEUETHOM CTeNeHu, a TakkKe HaTypalbHOM,

HYJIEBOM U LIEJIONW OTPULATEIBHON CTENIEHU.
Crpouts rpaduku GyHKIHMI HA OCHOBE Trpaduka
CTEMEHHON (YHKIIMU C IEJIbIM I[I0Ka3aTeJeM.
HaxonuTs Haubomnblliee 1 HaUMEHbIIIEe 3HAYCHHUS
CTeneHHON (GYHKIMM C TEJIbIM IOKa3aTeleM Ha
MIPOMEKYTKE.

Dopmynuposams onpeaeneHue KOpHS
(apud™MeTndeckoro KOpHs) N-i CTENEeHH, a TaKKe
TEOpEeMbl O €ro CBOMCTBaX, BBIAESAA CIy4dau
KOpHEW 4€THOW M HEUETHOW creneHu. Haxomuts
00J1acTH OmpeeNICHUsT BRIPAKEHHM, COIEpKalTuX
KOpHM N-ii  creneHu. Pemare  ypaBHEHUS,
CBOJISIIIIMECS K YpaBHEHHMIO XN = a. BrIMONHATH
TOXKJIECTBEHHBIC MPEOOpa30BaHUS BBIPAKEHUH,
co/iepXaIux KOpPHH N-i CTETIeHW, B YaCTHOCTH,
BBIHOCUTh MHOKUTENb W3-TI0J 3HaKa KOpHS N-i
CTETNEeHU, BHOCUTh MHOXXHTEIIb TI0]1 3HAK KOPHS N-
71 CTEIEHH, OCBOOOXKIATHCA oT
UPpPAIMOHATILHOCTH B 3HAMEHarele  Jpoowu.
OnuceiBaTh CBOMCTBA QYHKIUHU Y = N X, BBIACISS
Clydal KOpHEH YETHOW W HEYETHOM CTENEHH.
Crpouts rpaduku QyHKIMA Ha ocHOBE rpaduka
byHKIMH Y = N X.

Qopmynuposams  ONPENECIEHUE  CTEIEHU  C
palMOHAIBHBIM [10KA3aTEIEM, a TAKKE TEOPEMBI O
e€ CBOMCTBaX. BBINOMHATE TOXIECTBEHHBIE
npeoOpa3oBaHus  BBIPAXEHHM,  coIepKalux
CTEIEHHU C PAllMOHAIBHBIM MTOKA3aTelIEM.
Pacnoznasams nppanoHaabHbIE YpaBHEHUS U
HEpaBEHCTBA. DopmMyaupoBaTh TEOPEMBI,
000CHOBBIBAIOIIME PABHOCHJIBHOCTh YPAaBHEHHM
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(HEepaBEeHCTB)

NpU  BO3BEACHWU O0EHMX YacTeld JaHHOTO
YpaBHEHUS

(HepaBEeHCTBa) B HATYpaJbHYIO CTeleHb. Pemarb
HppauoHaIbHEIE ypaBHEHHUS METOHAOM
PaBHOCHIILHBIX ~TPpe0oOpa3oBaHUNl U METOAOM
CJICZICTBUH. Pemarp UppaIrMOHATIbHBIC
HEpaBEHCTBA METOJIOM PaBHOCHIIBHBIX
npeoOpa3oBaHUi

Tpuronomerpudeckune pynkmun (26 4)

14. Panuanuas mepa yrna Dopmyauposams ONPENEICHUE PATMAHHON MEPbI
15. Tpuronomerpuueckue GyHKIUU yrina. HaxomuTh pajmanHyio Mepy yria IO ero
YHCIIOBOrO apryMeHTa TPajlyCHOH Mepe M IpaTyCHyI0 Mepy YIia 1o ero
16. 3HaK{ 3HAYEHUH TPUTOHOMETPHUYECKUX pazuaHHOM _Mepe. Beruuenate  auMHBL - OyT
Gynkmi. YETHOCT M HEYETHOCTh OKpYXHOCTCH.
TPUTOHOMETPHYECKHX (BYHKLHMIL Dopmynuposams olpenieneHus KOCHHYCA,
17. Tlepromieckue QyHKIHN CHHYCa, TaHT€HCa M KOTaHTEHCa yIja MOBOPOTA.
= = BBISICHATE 3HAaK 3HAUYEHHH TPUTOHOMETPHUUECKUX
18. CoiicTBa u rpaduku HyHKIMNA .
o - ¢yHkumi.  Yopomarb — TPUTOHOMETPUYECKHE
y=sinxmy=Ccosx BBIPQ)KEHUS, MCIOJb3Ysl CBOMCTBA YETHOCTH
19. CaoiicTBa 1 rpauku QyHKIHiA TPUTOHOMETPHUYECKUX (PYHKIIUH.
y=1tgxuy =Ctg X Dopmynuposams ONpeeIeHHs TIEPUOITIECKON
Kontponbnas padota No4 ¢byHKuMM, €€ TJIABHOrO TMepuoia. YIpoIllaTh
20 OCHOBHbIE COOTHOLLEHHS MEK/Y TPUTOHOMETPUMECKAE  BBIPAKEHHA, UCIONb3Ys
TPUTOHOMETPHYECKHUMH (YHKLMAMHU CBOWCTBA TIEPHOJMYHOCTH TPUTOHOMETPHUIECKUX
OJIHOTO M TOTO K€ apryMeHTa Gyrxrmai. 5
21 DOPMYJTBI CIOKEHUS OHI/ICI)IBEITI) CBOWCTBA  TPHTOHOMETPHYECKHX
59 DopMy bl TPHBECHIA ¢bynkuuit. CTpouTh Fpa(bI/IIiI/I (GyHKLUI HA OCHOBE
rpaduKoB YeThIPEX OCHOBHBIX
23 ®opMyIibl IBOWHOTO U OJIOBUHHOTO TPHTrOHOMETPHYECKHX (DYHKIIHIA.
YTJIOB IIpeobpaszosvieamo TPUTOHOMETPHUYCCKHE
24 CymMa 1 pasHOCTb CHHYCOB BBIDAJKECHHUS HA OCHOBE COOTHOIICHUM MEXIY
(KOCHHYCOB) TPUTOHOMETPUYECKUMU (QYHKIUSMU OIHOTO U
25 dopmyia mpeodpazoBaHUS TOTO K€ apryMEHTA.
IPOHU3BECACHHUA TPUHTOHOMCTPHICCKHUX Ilo 3HayeHWSAM OJHOM TPUTOHOMETPUYECKOMN
Gynkumii B cymmy GYHKIIMM ~ HaXxOOUTh  3HAUEHHUS  OCTAJIbHBIX
Konrposbnas padora Ne5 TPUTOHOMETPHYECKMX  (YHKIMH  TOrO  Ke
apryMeHTa.
IIpeobpazosvieams TPUTOHOMETPHUYECKHE
BBIDQ)KEHUSI HAa OCHOBE (OPMYN CIIOKEHUS.
Onmpasice Ha GOPMYJIBI CIOKEHHUS, JOKA3hIBATh
dopmynbl  npuBefeHUs, (HOPMYIBl  TBOMHBIX
yriioB, (GopMyssl CyMMBI ¥ Pa3HOCTH CHHYCOB
(KOCHUHYCOB), dbopMyIbI npeoOpazoBaHus
MIPOM3BEACHUSI TPUTOHOMETPHUYECKIX (PYHKIUI B
cymmy. [IpeoOpa3zoBbIBaTh TPUTOHOMETPHUYECKUE
BBIDQKEHUS Ha OCHOBE (opMyn mpHuBeneHUs,
(bopMyI1 IBOMHBIX M MOJOBUHHBIX YIJIOB, (hopmyit
CYMMBI H Pa3HOCTH CHHYCOB (KOCHHYCOB),
bopmyn npeoOpa3oBaHus MIPOU3BEIACHUS
TPUTOHOMETPUUYECKUX (YHKLIUH B CYMMY
Tpuronomerpnyeckne ypaBHeHusi 1 HepaBeHcTBa (15 u)
26 VpaBHenue cos X = b ‘ Dopmynuposams  ONpPEICIEHUs] apKKOCHHYCA,
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27 VYpaBHenue sin X = b apKCHHYcCa, apKTaHTEHCa, apKKOTaHIeHCa.
28 YpaBHeHnsi tg X =buctg X =b Haxonuts 3Ha4YeHUs 00paTHBIX
- TPUTOHOMETPHUYECKUX KIUA B OTAEIBHBIX
29 Dyt y = recos X, y = arcsin x, TEGJ'II/I‘IHLIX P TOYKaX q)ylljlcﬁo.ﬂb?; ;i IIL'IOHSITI/ISI
y = arctg X, y = arcctg x : y
apKKOCHHYCA, apKCHUHYCAa, apKTaHT'€HCa,
30 Tpuronomerpuieckrue ypaBHEHUS, .
apKKOTaHI'€HCa, pelarb npocTenmme
CBOJISIILIMECS K alreOpandyecKum
TPUTOHOMETPUYECKHE YPAaBHEHHUS.
31 Perienue TpUroHOMETpHUECKUX .
" Dopmynuposame CBOMCTBA 00paTHBIX
YpaBHEHHH METOZIOM pa3IOkKEHUs Ha .
TPUTOHOMETPHUYECKUX GyHKIHH. Crpoutb
MHOMKHTCTH rpapuku QyHKIMA Ha OCHOBE I'pa)uKOB YETHIPEX
32 Pemenue npocreimmx
OCHOBHBIX  OOpaTHBIX  TPUTOHOMETPHUYECKUX
TPUTOHOMETPUYECKHX HEPABCHCTB .
< Gora Ne6 GyHKUMH. YIpolaTh BBIPAXEHHUs, COAEpIKallne
o
OHTpOJIbHAA paboTa A2 o0paTHbIe TPUTOHOMETPUYECKUE PYHKIIUU
Pacnoznaéams TPUrOHOMETPUUECKUE YPABHEHUS
M HEpaBEeHCTBa. PemaTh TPUTOHOMETPHYECKHE
YpaBHEHMsI, CBOJSIIMECS K anreOpanyeckum
YpaBHEHHSIM, B YaCTHOCTH, PEIIaTh OJHOPOIHBIC
TPUTOHOMETPUUYECKHE YpaBHEHUs TIEpBOH MU
BTOPOU CTEIICHU, a TaKxke peliarhb
TPUTOHOMETPUUYECKUE  YPABHEHUS, IPUMEHSSA
METOJ Pa3JI0KEHUSI HA MHOKHUTEIIH.
Pewams  mpocteilline  TPUTOHOMETPUUECKUE
HEpaBEHCTBA
IIpousBoaHas u ee npuMeHeHue (26 )
33 IIpencraBnenue o npeaene GyHKIUU Ycemanaenueams — cymectBoBaHMe — mpejena
B TOYKE M O HEMPEPHIBHOCTH (PYHKIMH B | QYHKIMKA B TOYKE W HAXOAWTh €ro Ha OCHOBE
TOUKE rpapuka  QyHkumu.  Pasnuuate  rpaduku
34 3aa4i 0 MTHOBEHHOM CKOPOCTH U HENPEPBIBHBIX U Pa3pbIBHBIX (QYHKIUI.
KacaTeJbHOU K rpaguKy QyHKIHUU Haxooumso npupalieHue apryMeHTa u
35 [TonsiTre Mpou3BOIHOM npupaimieHue (QyHKIUHM B TOYKE. BBIYHCIATH
36 TIpaBuTa BHIYHCICHHS TPON3BOIHON CPEIHIOI0 CKOPOCTb JBM)KEHHUS MaTepUabHOM
» TOYKH TI0 3aKOHY €€ JIBMKEHUSI.
37 VY paBHeHHE KacaTeIbHON .
Dopmynuposams  ONpeAEICHUE MPOU3BOIHON
Konrposbhas pabora Ne7 GyHKIIMM B TOYKE, IMpaBWiIa BBIUYUCICHUS
38 [Tpu3Haku Bo3pacTaHus U yObIBAaHUS IIPOU3BO/IHBIX.
byHKIIIN Haxoauts npousBoHble QyHKUINN, ypaBHEHUS
39 ToukH sKcTpeMyMa QYHKIHH KacaTeJbHbIX rpaduka GyHKINH, MTHOBEHHYIO
CKOpOCTh  JBIDKCHHUS MaTepHaJbHOH  TOYKH.
40 Haubonbiiee u HaMeHbllIee 3HAYEHUS . .
byHKH Hcnonb30BaTh MEXaHUYECKUNA M T€OMETPUUYECKHIMA
i v CMBICJT TIPOM3BOJHOM B 3aJa4ax MEXaHWKH H
41 [Toctpoenue rpadukoB GpyHKIMH

KonTponbnas padora Ne§

TEOMETPHH.
Dopmynuposamo IIPU3HAKH MOCTOSTHCTBA,
BO3pacTaHus M yObiBanus (yHKiuu. Haxoautsb
MIPOMEXKYTKH BO3pACTaHUs U yObIBaHUS (YHKIUH,
3aJJaHHOI (POpMYITOH.

Dopmynuposamo OnpeeneHus TOUYKH
MakCUMyMa U TOYKH MHHMMYMa, KPUTHYECKOU
TOYKH, TEOPEMBI, CBA3BIBAIOINIUE  TOYKH

HKCTPEMyMa C MIPOU3BOIHOM.

Haxomute  TOukm  oskcTpemyma  (yHKOuw,
HanOoJpIlIee ¥ HaMMEHbIIee 3HaUCHHUs (DYHKIIUU
Ha IPOMEXKYTKE.

Hccnedoéams cBONCTBa (DYHKIIMM C TIOMOIIBIO

MIPOU3BOHOM U CTPOUTH rpaduK PyHKIIUU
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IloBTOpeHne Kypca ajaredpbl 1 Ha4YaJ MaTeMaTuueckoro anajan3a 10 kiaacca (4 v)

VYrpaxHeHus Uil TOBTOPEHUS Kypca
anreOpsl 1 Havyaut aHanu3a 10 kinacca

MareMaTHKa: anreﬁpa M HAa4Yajla MaTeMaTHYEeCKOro aHajau3a. ba3oBblii YPOBE€HL 11 xaacc

Ne§ Conep:xanue yueOHOro MaTepuasa XapakrepucTuka OCHOBHBIX BU/I0B
NeSiTeJIbHOCTH Y4YeHHKa (HAa YPOBHe y4eOHBIX
AeicTBUII)
Ioka3zarenbHas u Jorapupmuyeckass yHkuuu (28 1)

1 CreneHsb ¢ MPOU3BOJIBHBIM Dopmyauposams ONPENEICHUE TTOKA3aTEIbHOU
JEHCTBUTENBHBIM [TOKA3aTEIEM. ¢bynkiun. OnuceBaTh CBOWCTBA OKA3aTEIbHON
ITokazarenpHast GYHKIIHSI GyHKIMHM,  BBIACNSAS ~ CIy4aid  OCHOBaHUS,

2 [TokazarenabHble ypaBHEHUS OO0JIbILIEr0 eIWHUIIBI, U CIy4Yail MOJOKUTEIHHOIO

3 [MTokaszareibHbIE HEPABEHCTBA OCHOBaHHA, MCHBIICTO CIUHUIIBL

[IpeoOpa3oBbIBaTh  BBIPAKEHHUS, COJECpIKAIINE

Kontponbnas padora Nel N
CTCIICHU C JCHUCTBUTCIIbHBIM IIOKa3aTcJIEM.

4 Jlorapu¢m u ero cpoiictsa CrpouTb rpaduku GYHKIIHN HA OCHOBE
) Jlorapudmuueckast QyHKIUS 1 €€ rpaduKa mokazareJIbHON (HyHKIHUH.
CBOICTBa Pacnosnasams 1oKa3aTenbHbIE YpaBHEHUS U
6 Jlorapudmuyeckue ypaBHECHHS HepaBeHCTBa. DOpPMyYNIHpPOBAaTH  TEOPEMBI O
7 Jlorapud)MHYECKHE HEPABEHCTBA PaBHOCWIJIBHOM IPe0o0pa3oBaHUU TOKA3aTEIbHBIX
3 I = ypaBHEHUH 5 HEPABEHCTB. Pemars
POM3BOIHBIE MOKA3aTEIBHON U

. o MOKa3aTelbHbIe YPaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckoit pyHKIUn

Dopmynuposams  ompeneneHue  yorapudma
MOJIOKUTEIBHOTO YHUCJIA IO TOJOXKHUTEIBHOMY
OCHOBAHUIO, OTIUYHOMY OT €AHHHIIBI, TEOPEMBI O

KontponbHas pabora Ne2

CBOWCTBaxX  Jorapudma. [TpeoOpa3oBbIBaTH
BBIpaXECHMUS, coJieprKaliue J0rapu(pMBbl.
dopmynupoBaTh OIIpEIEIIEHUE

norapudmuueckoil (YHKIUU U ONUCHIBATH €&
CBOWCTBA, BBIAEISS Cydyail OCHOBaHMsI, OOJIBIIETO
€IMHHULIBI, U CITy4all MMOJIOKUTEITbHOTO OCHOBAHMUS,
MEHBIIEr0  eauHuipl.  Jlokas3plBaTh,  4TO
MoKasareibHass W Jorapupmudeckas QYHKIUH
ABJIISIIOTCSL  B3aUMHO  oOpaTHbIMH.  CTpouTh
rpaduku QyHKIIUHA HAa OCHOBE JIOTApU(PMUUECKON
byHKINN.

Pacnosnasams norapugmuueckue ypaBHeHUs U
HepaBeHCTBA. DopMmynupoBaTh  TEOPEMBI O
PaBHOCHUIIEHOM npeobpazoBaHuU
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.
Pemars  nmorapudmuueckue  ypaBHEHHS U

HEpaBEHCTBA.
Dopmynuposams ~ OUpPEHCICHUS  4YHCIA e,
HaTypaJIbHOTO Jorapudma. Haxonuts
MIPOU3BOJIHBIC byHKIHH, COJIepIKAIITIX
MOKa3aTeIbHYI0 (DYHKIUIO, JOrapupMHUECKYIO
byHKIIHIO, CTETICHHYIO GyHKIHIO c

IIGfICTBHTGJIBHBIM IIOKa3aTcJICM

HNurerpas u ero npumerenue (11 4)

9 [TepBoobOpaznas Dopmynuposams ONpeIeICHIE IEPBOOOPA3HOI

10 [TpaBuia HaX0XIECHHS IEPBOOOPA3HOI dyHKIHEH, TeopeMy 00 OCHOBHOM CBOWCTBE

15




11

[Imomaae KpUBOIMHEWHOW TPAIICIUK.

OnpenenéHHblid HHTErpall

12

Beruucienue 00bEMOB Tell

KonTponbnas padora Ne 3

epBOOOPA3HOH, npaBuia
epBOOOPa3HOMN. Ha OCHOBE TaOIHIIBI
NepBOOOpPA3HBIX W MPaBWI  HAXOXKIACHUS
NepBOOOPA3HBIX HAXOAUTh IEPBOOOPA3HYIO,
o0t BUJ TEPBOOOPA3HBIX, HEOMPEICIIEHHBIN
uHTerpan. Ilo 3akoHy WM3MEHEHHsSI CKOPOCTH
JIBIDKEHUSI MAaTEpUATbHON TOYKH HAXOAUTh 3aKOH
JBUKEHUSI MAaTEpUAJIbHON TOUYKH.
Dopmynruposams TEOpEMY 0 CBSI3U
nepBoOOpa3HOW W IUIOMIAAU  KPHUBOJMHEHHOM
Tpanenuu.

Dopmynruposams ONPEEICHUE ONPEACIEHHOTO
unTerpana. Wcmone3ys ¢opmyny Herorona —
JletiOHUIa, HAXOMUTH ONpPEACIEHHBIA WHTErpal,
mwiomand  QGuUryp, OTrpPaHMYEHHBIX JAaHHBIMHU
JUHUSAMM.

Hcnonb3oBath onpeaeeHHbI HHTETpal s Ha-
XOXKAeHUs OOBEMOB Tel, B YAaCTHOCTU OOBEMOB
TEJ BpaIllCHHsI

HaXO0XKICHUA

JuemMeHThl KoMOuHaTOpuKH. bunom Herworona (12 )

13

Merto MareMaTHYECKON MHIYKIIMU

14

[IepecTanoBKH, pa3MeEILICHNS

15

Coueranus (koMOMHALIUN)

16

bunom HeroTona

KonTtponsHas pabora N4

Dopmyauposamsb NMOCIEIOBATEIBHOCTD IEUCTBUM
IIPU UCIOJIb30BAaHUU J0KAa3aTeIbCTBA METOAOM
MaTeMaTU4ecKon  MHAYKIuU.  Vcmonb3oBaTh
METOJ ~ MaTeMaTU4yeCcKOW  MHAYKIUU IS
JI0KA3aTeJIbCTBA HEpPABEHCTB, HaXO0XKICHUS
KOHEUYHBIX CyMM, MpU PEIICHUH 3a7a4d M0 TEOPUHU
YHCeIl.

Dopmynuposams  ONPENCIICHUE TEPECTAHOBKU
KOHEYHOI0 MHOKECTBA.

Dopmynuposams ONPEIEICHUE PA3MEILICHUS
N-3JIEMEHTHOT0 MHOXeCTBa 110 K 371eMeHTOB.
Dopmynuposams ONPEEICHUE COUETAHUS
N-3JIEMEHTHOT0 MHOXeCTBa 110 K 371eMeHTOB.
Hcnonvzys GopMyIbl: KOTUYECTBA MTEPECTAHOBOK
KOHEYHOI0 MHOYKECTBA, Pa3MEILICHUI
N-3JIEMEHTHOT'O MHOKECTBA 110 K 3J1IeMEHTOB

Y COYETAaHUM N-3JIEMEHTHOTO MHOYKECTBA
o k AJIEMEHTOB, pemarhb
KOMOWHATOPHOTO XapakTepa.
3anucvieams hopmyny 6uHoma HeroToHa.

3agaun

DJieMeHTHI Teopuu BepositHocreit (11 1)

17

Omneparuu HaJ, COOBITHSIMU

18

3aBHUCUMEIE U HE3aBUCHUMBIE COOBITHS

19

Cxema bepuymim

20

CityyaiiHble BEJIMYUHBI U UX
XapaKTEPUCTUKHU

KonrtponsHas pabora Ne5

Dopmynuposams OnpeieIeHUs] HECOBMECTHBIX
COOBITHI, 0OBEAMHEHHS U TTepecedeHusl COOBITUH,
JonoHeHus coobrtus. Mcnonb3ys hopmyry
BEPOSTHOCTH 00BEINHEHNS JIBYX HECOBMECTHBIX
coOBITHH, (HOPMYITY, CBSI3BIBAIOIIYIO BEPOSTHOCTH
O0BbEIMHEHUS M TIePECEYCHUs] IBYX COOBITHH,
dbopMyny BEpOSTHOCTH JIOMOJHEHHS COOBITHS,
HaXOJUTh BEPOSITHOCTU COOBITHIA.
Dopmynuposams  ONPENEIECHUS 3aBUCUMBIX U
HE3aBUCHMBIX COOBITHI, YCIIOBHON BEpOSTHOCTH.
Hcnonb3ys TEOPEMBI O BEPOSITHOCTU IIEPECEUCHMUS
JIByX 3aBHCHMBIX M HE3aBUCHUMBIX COOBITHH,

16




TeopeMy 0 BEPOSITHOCTH MepPECEUCHUS
HECKOJIbKUX HE3aBUCHUMBIX COOBITUH, HAXOIUTh
BEPOSITHOCTH COOBITHIA.

Pacnoznasams BepOSITHOCTHBIE HKCIIEPUMEHTHI,
ONUCBHIBAEMBIE C TOMOIIBIO CXeMbl bepHym.
HaxoauTh BepoOsSTHOCTH COOBITHS, COCTOSIIETO B
TOM, 4YTOo B cxeme bepHym ycnexom
3aBEPIINUTCS TAHHOE KOJIMYECTBO HUCIIBITAHUN.
Dopmyauposams ONPEICICHUS CIIy4YalHOU
BEJIMYMHBI 1 MHOKECTBA €€ 3HaueHUM. [{js
CIIy4ailHOM BEJIMYMHBI C KOHEYHBIM MHOXECTBOM
3HaYeHUI POpPMYIUPOBATH ONPEACTICHUS
pacupeneneHus ciy4aiiHON BEJIMYUHBI U €€
MareMaruyeckoro oxuganus. Haxoaute
MaTE€MaTU4YeCKOe 0KUIaHHUE CIIy4allHON
BEJIMYMHBI 110 €€ pacnpeeneHuto. Mcnonb3oBarh
BBIBOJIbI TEOPUH BEPOATHOCTEH B 3a/1a4ax C
MIPAKTUYECKUM >KM3HEHHBIM COJIep)KaHUEM

IloBTOpeHNe Kypca ajaredpbl 1 HA4YaJ MaTeMaTHYecKoro anajaun3sa (41 u)

[ToBTOpEHNE N cHCTEMaTH3ALUS
y4e0HOT0 MaTepHaia 3a Kypc ajlreopsl
Y Ha4yaJl MaTeMaTH4eCKOro aHaIN3a

Marematuka: reomerpusi. bazosslii yposennb 10 kiacc

Ne§

Conep:xaHue y4eOHOro MaTepuaJia

Xapakrepucruka OCHOBHBIX BHU/I0B
NAeATEJLHOCTH Y4YeHHKAa (Ha ypoOBHe y4eOHBIX
AeMCcTBHIN)

BBenenue B cTe

eomeTpuio (9 4)

OCHOBHBIE MIOHATHUS CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPUH

CJ'IG,I[CTBI/I}I N3 aKCUOM CTCPECOMETPpHUU

IIpocTpaHcTBEHHBIE GUTYPHI.
HauansHsele npeacraBieHus o
MHOT'OI'PaHHUKAX

KonTponbHas padora Nel

Ilepeuucnsaims OCHOBHBIE IOHSITHS CTEPEOMETPHUH.
Onucviéambs OCHOBHBIE TIOHATHS CTEPEOMETPUU
(Touka, npsiMasi, IIOCKOCTb).
Onucvieamu BO3MOXHBIE
pacmoIoKeHUs

TOYEK, IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
Dopmynuposamsy ~ AKCUOMBl  CTEPEOMETPHH.
Pa3bsCHATH U MIUTIOCTPUPOBATH AKCHOMBI.
Dopmynuposams M J0Ka3bIBaTb TEOPEMbI —
CJIEJICTBUS U3 aKCHOM.

Dopmynuposamsb CIOCOOBI 3a/1aHUS TNIOCKOCTH

B IIPOCTPAHCTBE.

Ilepeuucnsams 1 ONUCHIBATH OCHOBHBIE 3JIEMEHTHI
MHOT'OT'PaHHHUKOB: pEOpa, BEpIIUHBL, TPaHH.
Onucviéams BUIbI MHOTOIPaHHUKOB (TMpaMua,
TeTpas’ap, npusma, PSMOYTOJIbHBIH
napajuiesenumnes,, ky0), a TakkKe WX DJIEMEHTHI
(ocHOBaHMs, OOKOBBIE TpaHH, PEOpa OCHOBAHMS,
O0oKoBBIC PEOPA).
Pewams 3amaun  Ha
MHOTOTPaHHUKOB

CII0COOBI

IOCTPOEHUE  CEUYECHUU

IHapajuieabHOCTH B pocTpancTie (15 9)

B3anMHOe pacnonoxeHue 1Byx
IPSIMBIX B IIPOCTPAHCTBE

[TapamienbHOCTh IPSIMOU U INIOCKOCTH

Onucwvieams BO3MOXHBIE CIIOCOOBI
PacIOIOKCHUS
B IIPOCTPAHCTBE: ABYX MPSIMBIX, IPSIMOU U
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[TapamienbHOCTB IIIIOCKOCTEN

[IpeobOpazoBanue Guryp B
IIPOCTPAHCTBE.
[TapajurenpHOE IPOEKTUPOBAHUE

KontponbHas padota No2

IIJIOCKOCTH, IBYX INIOCKOCTEH.
Dopmynuposams ONpeNICICHUS: TapaIEIbHBIX
MPSIMBIX, CKPEILIMBAIOIIUXCS MPSIMBIX,
napajuIeIbHBIX IPSIMOM U IIIOCKOCTH,
napajuieNIbHBIX IJIOCKOCTEH, Mpeodpa3oBaHue
JBUXKEHUS, PUTYPBI, CHMMETPUYHOM
OTHOCHUTEIIEHO TOYKH, PaBHBIX (DUTYD,
npeoOpa3oBaHus TO100MS.

Pasvacuame nonsitus: npeodpazoBanue Gpuryp,
napaJuleNIbHBIN ePeHoC, MapajjiesibHOe
MIPOCKTUPOBAHUE, MapauiesibHas MPOSKIIHS
(n300paskenue) GUIypHI.

Dopmyauposams CBOMCTBA NapaJLICIBHOTO
MPOEKTUPOBAHHUS.

Dopmynuposams u 00Ka3bl6ams NPUIHAKU:
NapajuIeTbHOCTU JBYX MPSMBIX, apalIebHOCTH
MPSIMOM M TNIOCKOCTH, apaJIICIbHOCTU JIBYX
IJIOCKOCTEM.

Dopmynuposams u 00KA3b18aMb CBOMCTBA!
napauIeNbHBIX IPSIMbIX, TapaJUIeTbHBIX
IIJIOCKOCTEM.

Pewams 3a1aun Ha IOCTPOEHUE CEUCHU I
MHOTOTPaHHUKOB, a TAaK)Ke MOCTPOEHUE
n300pakeHUi GUryp

IlepneHAMKYJISAPHOCTH

B IIPOCTpPaHCcTBe (25 1)

Yron Mexay npsMbIMU B IPOCTPAHCTBE

IlepnieH IUKYIAPHOCTD NPSMOM U
IIJI0CKOCTH

10

HepHeH,Z[I/IKYJ'IHp M HAaKJIOHHAas

11

Teopema o Tpéx nepneHAUKYISIpax

12

Yron Mexay nNpsMou U IIIOCKOCTBIO

KonTponbnas padorta Ne3

13

JIByrpaHHBIN yroil. YIoa MexXay AByMs
IIJIOCKOCTSIMU

14

HCpHeH,Z[I/IKy'JBIpHBIC IIJIOCKOCTH

15

[Imomaae OpTOroHaIBbHON MPOEKIUU
MHOTOYTOJIbHHUKA

KonrtponbHas padora Ne4

Dopmynuposams  ONPENCIECHUA: yIila MEXIY
MEPECEKAIMMMUCS  TPAMBIMH;  yIJIa  MEXKIY
CKPEILMBAOIIUMHUCS MPSMBIMU; MPSIMOU,
MEPIECHANKYJISIPHOM  TIJIOCKOCTH; yrjia MEXIy
MPSAMOU U IUNIOCKOCTBIO; YIila MEXKIY

JIBYMSI IUIOCKOCTSIMH; MEePIECHINKYISIPHBIX
IUIOCKOCTEM; TOYEK, CUMMETPUYHBIX
OTHOCHTEIIBHO IUIOCKOCTH; ¢uryp,
CHUMMETPUYHBIX OTHOCHUTEIBHO IJIOCKOCTH;
PACCTOSIHUSL OT TOYKU 10 PUTYPBI; PACCTOSIHUS OT
NpsSAMOW 10 TMApaJUIEIbHOM €Wl  IUIOCKOCTH;
paccTosaHus MEKIY napasieabHbIMA
TUIOCKOCTSIMU; OOIIer0 TMeprneHAuKYspa JIBYX
CKPEIIMBAIOIINXCS TPAMBIX.

Onucvlieamo MMOHSATHS: MEPIICHANKYIISAD,
HaKJIOHHA, OCHOBaHHE MEepIEeHANKYIISPA,
OCHOBAaHME HAKJIOHHOM, MPOEKIMUS HAKJIOHHOM,
OpTOTOHAJIbHAS TIPOEKIUsS (UTYPBI, PACCTOSHHE
MEKY CKPEILIHMBAIOIIUMHUCS MPSMBIMHU,
3epKajbHasi CHMMETPHUS, ABYTPAHHBII

yroi, TpaHb JBYIpaHHOTO  yria, pedpo
JIBYTPaHHOI'O yTJa, JUHEWHBIN YroJl IBYTPaHHOTO
yria.

Dopmynuposams U 00KA3bl6AMb  TIPU3HAKHU:
MEPIECHAUKYISIPHOCTH NOPSIMOM M IIJIOCKOCTH,
MEePIECHANKYISIPHOCTH JBYX IMIIOCKOCTEH.
Dopmynuposams U 00KA3bl8AMb  CBOWCTBA!
MEePIECHINKYIISIPHBIX MPSAMBIX; MPSAMBIX,
MIEPIECHIMKYISIPHBIX IUIOCKOCTH;
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MEPIEHIUKYIISIPHBIX TUIOCKOCTEH.
Dopmynuposams U 00KA3b16AMb TEOPEMBL: O
NEPIEHAUKYJIAPE U HAKIIOHHOM, NIPOBEAEHHBIX U3
OIHOM TOYKHM; O TpEX NEPHEHIUKYIApaxX; O
IO OPTOTOHAJIBHON MPOEKIMU BBIITYKJIOTO
MHOT'OYTI'OJIbHUKA.

Pewamp 3anaun Ha 10KA3aTEIbCTBO, & TAKKE
BBIUHCJICHUE: YTJIa MEKIY MIPSAMBIMH, yTIJIa MEXAY
OpsAMOM M IUIOCKOCTBIO,  yIjla  MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUS OT TOYKHU JO MPAMOM,
pPacCTOSIHUA OT TOYKHU O IJIOCKOCTH, PACCTOSIHUSA
MEXIY CKPEILNBAIOIIUMUCS IPSIMBIMU,
paccTosHus MEXIY HapajuleIbHBIMU
IUIOCKOCTSIMHU, IIOLAAN OPTOrOHAJIIBHON
IIPOEKIMH BBITYKJIOTO MHOTOYT'OJIbHUKA

MHororpasn

Huku (15 4)

16

[Ipusma

Onucvliéams TOHITUS reoMETprU4CCKOC TCJIO,

17

[Tapamnenenunen

COCCOIHHEC I'PAHU MHOI'OI'paHHHUKA, IUIOCKUH yroi

18

[Inpamuna

MHOI'OI'PAHHUKA, JBYTPaHHBIN yromn

19

VYceuennas nupamuaa

MHOI'OI'paHHHKA, IJiomaab IMOBCPXHOCTHU
MHOI'OrpaHHHUKa, JTUaroHaJIbHOC CCUCHUEC IIPHU3MBI,

KonTponbnas padorta No5

IMPOTHUBOJICIKAIIUC I'paHA IapauiCJICIiuIcaa,

JMarOHAJIbHOE CEYEHHUE IPU3Mbl U IMPAMUIBI,
yCeu€HHas NUpaMu/a.

Dopmynuposams ONPENEICHNS: MHOTOTPAHHUKA,
BBIITYKJIOT'O MHOT'OT'PaHHHUKA, IIPU3MBI, IPIMOU
IIPU3MBI, IIPaBUIILHON MIPU3MBI,
napajuiejenunesa,  OUPaMHUAbL,  IPaBUIBHON
MApaMUJbl, MPABUIBHOTO TETPa3pa, BBICOTHI
IIPU3MBI, BBICOTBI TUPAMU/BI, BEICOTBI YCEUYEHHON
MUPaMHU/JIbI, antopeMbl TPABUILHOM MUPaAMUIBI.
Dopmynuposams U 00KA3b16AMb TEOPEMBL: O
wiomaad  OOKOBOW  MOBEPXHOCTH  MPSMOI
IPU3MBI, O JUAroOHANAX IapajulelenuIena, o
KBaJpare JUaroHaIn MIPSIMOYTOJIBHOTO
napajjenenunena, O - IJOmAgM  OOKOBOA
MIOBEPXHOCTH  NPaBWIBHOM  MHpPaMUIbI, O
IUIOIAA1 OOKOBOW MOBEPXHOCTH MPABUIIbHON
yCE4EHHOM MUPAMHUIBI.

Pewamsb 3a1aun Ha 10KA3aTENBCTBO, a TAKKE
BBIYMCIICHHE: 3JIEMEHTOB ITPU3MbI U TUPAMUIBI,
IUIOIIAAM TIOJHOM M OOKOBOM IOBEPXHOCTH
IIPU3MBI U TUPAMUBL.

O0001IeHHe U cucTeMaTH3alus 3HAHUIT yuammxcs (4 v)

VYnpaxHenus uist noBTOpeHus Kypca 10
KJlacca

WtoroBas koHTpoJsibHas paboTa

Martema

THKA: reomeTpusi. bazoBrblii ypoBens 11

KJIacC

Ne§

Conep:xanue yueOHOro MaTepuaJia

XapakrepucTuka OCHOBHBIX BU/I0B
AeSiTeJIbHOCTH Y4YeHHMKA (HAa YPOBHe y4eOHBIX
AeicTBUII)

Koopaunatel 1 BeKTOpHI B pocTpaHcTie (16 1)
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I[CKapTOBBI KOOpAUHATBI TOUKU B
MIPOCTPAHCTBE

Onucbleamsp OHATHS: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT B IPOCTPAHCTBE, KOOPAUHATHI TOUKH,

BexkTops! B IpocTpaHCTBE

BCKTOpP, COHAIIPaBJICHHBIC W MPOTUBOIIOJIOKHO

Cl0XCHHE U BBIYMTAHHC BCKTOPOB

HaITpaBJICHHBIC BEKTOPBHI, HapaJ'IJ'ICJ'IBHBIfI IEpEHOC

YMHOKEHUE BEKTOPA HA YUCIIO.
I'omoTeTus

Ha BEKTOp, CyMMa BEKTOPOB, TI'OMOTETHUS C
K03 dUIMEHTOM, paBHBIM K, yrom Mexmay

CkansipHO€ IPOU3BEIEHUE BEKTOPOB

BCKTOpaMHU.

FCOMeTpI/I‘-IGCKOC MECTO TOYCK
IIPpOCTPAHCTBA. YPaBHeHI/Ie IIJIOCKOCTH

Dopmynuposams ONpeNEICHUS: KOJUTMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB,

Kontponbnas padora Nel

IIPOTUBOIOJIOXKHBIX ~ BEKTOPOB, IPOU3BEACHHUS
BEKTOpa M YHCIIA, CKaJAPHOIO IPOU3BEICHUS
JIBYX BEKTOPOB, F'€OMETPHUYECKOI0 MECTa TOYEK,
OucCeKTOpa  JIBYTPaHHOIO  yrijla, YypaBHEHUs
burypsl.

Hoxasvieamv ~ HOpMyYNBI:  PACCTOSIHUSA  MEXIY
JIBYMsl TOYKaMU (C 3aJlaHHBIMH KOOpAMHATaMH),
KOOPIMHAT  CEPEIMHBl  OTPE3Ka, KOOpAUHAT
CyMMBl M DPa3sHOCTH BEKTOPOB, CKaJIPHOTO
IIPOU3BEJICHUS [IBYX BEKTOPOB, JUJIS BBIYMCIICHHS
KOCHMHYCa yIVIa MEXAY JBYMs HEHYJIEBBIMU
BEKTOPAMH.

Dopmynuposams U 00KA3b16AMb TEOPEMBL: O
KOOpAHMHATAX BEKTOpa (npu 3a/IaHHBIX
KOOpJMHATax €ro Hayaja M  KOHIA), O
KOJUIMHEApHBIX ~ BEKTOpaX, O  CKAJIPHOM
IIPOU3BEICHUA JBYX MIEPIEHANKYIISPHBIX
BEKTOpOB, 0 'MT, paBHOynalI€HHBIX OT KOHLIOB
otpeska, o 'MT, npuHaanexamux JByrpaHHOMY
yIJIy W PaBHO YAAJNEHHBIX OT €ro rpaHei, o0
YPaBHEHUH IIJIOCKOCTH, 0 BEKTOPE,
NEPNEHAUKYIAPHOM JaHHOM IIOCKOCTH.
IIpumensmo N3y4eHHBIE ONPENEICHUS, TEOPEMBI
U OPMYJIBI K peIICHHIO 3a/1a4

Teaa Bpain

enms (29 v)

Humaap

Onucwvleamow TIOHATHUS . MUJIMHAP, OoxoBas

KoMOuHanmu nuianHpa u npusMsl

MOBEPXHOCTh  IWJIWHAPA, MOBOPOT  (UTYpHI

Konyc

BOKPYT MPSIMOW Ha TaHHBIN yroJ, TEJIO BpallleHus,

10

VY ceu€HHbI KOHYC

0CEBOE CEUEHUE LUIIMH/pA, Pa3BEPTKA LUIMHIPA,
OOKOBasi MOBEPXHOCTh KOHYCA, OCEBOE CEUCHHE

11

KoM0OuHanmu konyca v mupaMu/ibl

KOHYCa, pa3BEPTKA KOHYCA, YCEUEHHBIH KOHYC,

KonrtponbHas pabora Ne2

yceu€HHass ~ IUpamua, OINHCAaHHAas  BOKPYT

12

Cdepa u map. YpaBHeHue chepsl

YCEUEHHOI0 KOHYCa, YyCEUEHHas NUpaMH]a,

13

B3aunmMHoe pacrionoxxenue chepsl u
IJIOCKOCTH

BIMCaHHAs B yCEUEHHBIN KOHYC, puUrypa
Kacaetcsi cepsl.

14

MHororpaHHHKH, BIHCAHHBIE B cPepy

Dopmynuposams oTpezeNeHus: MIPU3MBEI,
BIIMCAHHOW B [MIWHAP; TPU3MBI, OMHCAHHOU

15

MHoOrorpaHHUKH, OMUCAHHBIE OKOJIO
chepsl

OKOJIO [WIMHApa; NUpaMUbl, BIHCAaHHOW B
KOHYC; MHUPAMHUIbI, ONUCAHHOW OKOJIO KOHYCA;

16

KomOunanmu nunuaapa u chepsl,
KOHYca U chepsl

cheppl W T1Iapa, a TaKKe WX DJICMEHTOB;

KonrtponbHas padota Ne3

KacaTeTbHON TUTOCKOCTH K cdepe;
MHOTOTpPaHHHMKA,  BOHCAHHOTO B cdepy;
MHOTOTPpAaHHHMKA, OMHCAHHOTO OKOJIO C(Qepsl;
IWIKNHIPA, BIHMCAHHOTO B  cdepy; KoHYyca,

YCEUEHHOI0  KOHYCa,

BIIUCAHHOTO B cdepy;
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BIIUCAHHOTO B cdepy; IWIMHAPA, OMNHUCAHHOTO
OKOJIO cepsl, KOHYyca, OIHUCAHHOTO OKOJIO
cdepbl; yceu€HHOrO KOHYCa, OMHMCAHHOTO OKOJIO
chepsl.

Hoxkazvieame  GOpMyYNBI:  TUIOMAAW  TOJTHOH
MOBEPXHOCTH [WJIMHIpPA, IUIOMATH  OOKOBOM
MOBEPXHOCTH  KOHYyCa, IUIOIAAM  OOKOBOM
MOBEPXHOCTH YCEUEHHOTO KOHYCA.
Dopmynuposams U 00KaA3bl6amMb TEOPEMBL: 00
ypaBHeHHH c(epbl JaHHOTO pajinyca ¢ EHTPOM B
JAHHOW TOYKE, O KacaTelbHOW IUIOCKOCTH K
chepe u e€ ciencraue.

Ilpumensimo ¥U3y4eHHBIE ONIPEICIICHUS, TEOPEMBI
U GOpPMYJIBI K PEIICHHIO 3a/1a4

O0bémpl Tea. [Lnomans chepsl (17 u)

O6béM Tena. PopMyITbl IS
BBIYMCIICHHS] 00BEMA TPU3MBI

®opmyiibl 1 BEIYUCIEHUS] 00bEMOB
NIAPaMU/Ibl U YCEUEHHOW TUPAMU/IBI

KonTponbnas padota Ne4

OOBEMBI TeN BpallleHHs

[Tnomane chepor

KonTponbnas padorta Ne5

Dopmynuposams onpeneneHus: o0bEMa Tena,
IJIOIIA Y ITIOBEPXHOCTH 111apa.

Hoxka3zvieame HopMyIbl: 00bEMa PU3MBL, 00BEMA
nupamMuIbl, 00bEMa yCeUEHHOM MTUPaMUIbI,
00BéMa KoHYCa, 00bEMa yCeu€HHOTO KOHYCa,
00béMa nMIIMHIpa, 00hEMa 11apa, IO
chepsl.

IIpumensimo U3y4EHHBIE ONPEICIICHNS, TEOPEMBI
1 GOpMYIIBI K PEHICHUIO 33/1a4

IMoBTOpeHHe U cucTeMaTH3alusl yueoHoro marepuasna (6 1)
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