PaGouas nporpamma
Mo aJiredpe M HaYaJIaM MAaTeMATHYEeCKOIr0 aHAJIN3a
10-11 kJiaccsl

IlosicHUTEeNbHAN 3alIHCKA

VY4yeOHbIE  Kypc MOCTpOeH Ha  ocHoBe  DenepaibHOTO  TOCYAapCTBEHHOTO
oOpa3zoBartenpHOrO craHaapra ¢ y4érom KoHumenmmuym wmareMaTH4ecKoro oOpa3oBaHUS U
OpUEHTHpPOBaH Ha TpeOOBaHMsI K pe3ylibTaTaM oOpa3zoBaHus, coiepxaimumca B IIpumepHoit
OCHOBHOU 00pa30BaTeIbHON MporpaMMe OCHOBHOTO o0mero ooOpazoBanusi. B HEM Takke
YUUTBIBAIOTCS TOMUHUPYIOIIUE WICH M TIOJO0KEHHUS MPOrpaMMbl pa3BUTHSI U (HOPMUpPOBAHHS
YHUBEpPCAJbHBIX Y4eOHBIX JAEWCTBMM [UIsi OCHOBHOTO o00miero oOpa3oBaHUs, KOTOpbIE
obecrieunBaroT (HOPMUPOBAHUE POCCUUCKON T'PakJIaHCKOW HJACHTHYHOCTH, KOMMYHHKATHBHBIX
KayecTB JIMYHOCTU M CIOCOOCTBYIOT (OPMHUPOBAHUIO KIIOUEBON KOMIIETEHIMH —VMeHUs
VUUMbCA.

[Iporpamma mo anrebpe W HayajgaM MaTEeMaTWUYeCKOTO aHajlM3a HalpaBjieHa Ha
peain3alMio  CHUCTEMHO-JESATEIbHOCTHOIO TOJX0Aa K  Ipoueccy OOydeHHs, KOTOPBIi
obOecnieunBaer:

. MMOCTPOCHHE OOpa30BaTEIILHOTO TMporecca ¢ Y4ETOM  HWHIUBUIYATBHBIX
BO3PACTHBIX, ICUXOJOTHICCKHUX, PU3NOJIOTHISCKUX 0COOCHHOCTEH U 37I0POBbS 00YJAFOIIHXCS;

. (hopMHpOBaHKE TOTOBHOCTH 00OYUJAIONTUXCS K CAaMOPA3BUTHIO U HETIPEPHIBHOMY
00pa3zoBaHUIo;

. (hopmMupoOBaHNE aKTUBHON yueOHO-TIO3HABATEILHOM NEATEIIbHOCTH
00yJaroImXxcs;

. (hopMHpOBaHKE MO3UTUBHOTO OTHOILIEHUS K IO3HAHUIO HAYYHON KapTUHBI MUPA;

. OCO3HAHHYIO OpraHU3alHMI0 00Y4aroIIUMHCS CBOEH IeSITEIbHOCTH, a TAKXKE
aJIcKBaTHOE €€ OLICHUBAHUC;

. MOCTPOCHUE PA3BUBAIOIIICH 00pa30BaTEIHLHOM Cpeabl 00YUICHHUSI.

I/ISYLIGHI/IC anre6p1;1 M HadaJl MATCMAaTHYCCKOI'O aHaJIM3aHAIIPaBJICHO HA JOCTUKCHHUC
ClIeayromux HeaeH:

. CHUCTEMHOE ¥ OCO3HAaHHOE YCBOEHHUE Kypca anreOpbl M Hadajl MaTeMaTHYECKOTO
aHajm3a;
. (hopMUpOBaHME MAaTEeMAaTHYECKOTO CTHJIA MBINIICHUS, BKIIOYAIOMIETO B ceOs

WHIYKIUIO ¥ JEAYKIMI0, 0000IeHne 1 KOHKPETU3AIHIO, aHaJIu3 U CUHTE3, KIACCU(PUKALIUIO U
CHUCTEMaTH3aINI0, A0CTparupoBaHUE M aHAIOTHIO;

® Pa3BHUTHC HHTCPECCaA o6yqafomnxc;1 K U3Y4YCHUIO anre6pbl M Hadall
MaTEMaTHYCCKOI'O aHaJIn3a,

® HCIIOJIBb30BaHHUC MAaTCMATHYCCKHUX MO,I[GJ'IG?I I pCIICHUA ITPUKIIAAHBIX 3a1a4,
3a4a4 U3 CMCKHBIX JUCIHUIIINH,

® an/I06peTeHHe OIIbITa OCYIICCTBJICHUS yqe6HO'HCCHeHOBaTeHBCKOﬁ, HpOCKTHOﬁ u
I/IH(bOpMaI_[I/IOHHO-HOSHaBaTCHLHOﬁ ACATCIIBHOCTH,

® Pa3BUTHC WHAUBHUAYAJIBHOCTU U TBOPYCCKUX CHOCO6HOCTCI\/’I, HAIIpaBJICHHOC Ha

MOJIFOTOBKY BBIITYCKHUKOB K OCO3HaHHOMY BbIOOpY Mpodeccuu.

VYuebHblil mpeamer «AnreOpa U Hadaiaa MaTeMaTHYECKOTO aHaJIN3a» BXOJIUT B MEPEUYEHb
y4eOHBIX MPEIMETOB, 0043aTeIbHbIX U1 MU3Y4YE€HUs B CpelHel o0lieo0pa3oBaTeabHON IIKOJIeE.
JlaHHas mporpaMMa npeaycMaTpuBaeT U3ydeHue npeaMeTa Ha 6a30BOM ypOBHE.

IIporpamma peanusyer aBTOPCKHE WIEH Pa3BHBAIOLIEr0 0OydeHMs anreOpe UM Hadajaam
MaTeMaTH4YeCKOTO aHAJIN3a,KOTOPOE JAOCTHraeTcs OCOOEHHOCTSIMH H3JI0KEHUS TEOPETHYECKOTO
Marepuaga M CHCTEMOM YNpaXHEHWM Ha CpaBHEHME, aHAJIW3, BBIJACIEHUE TIJIABHOTO,
yCTaHOBJICHHE CBs3eH, Kilaccu(UKalnio, 0000IIeHHe U CUCTEMATH3AIIHIO.



OO0mas xapakTepucTukKa Kypca

Cognepxanue Kypca anreOpsl W Hauajd MaremMaTudeckoro aHammsa B 10-11 kiaccax
MPEACTABICHO B BHJE CJCAYIOIIUX COAEPKATEIbHBIX pa3fesioB: «Yucia U BEIUYHHBDY,
«BoelpakeHus», «YpaBHEHUS WU HEPABEHCTBA», «DyHKIuM», «IJIEMEHTH MaTEMaTHYECKOTO
aHanuza», «BepositHocTh u craructuka. PaGota ¢ pganHbiMH», «Anrebpa u Hadana
MAaTeMaTHYECKOTO aHaJIN3a B UCTOPUUECKOM PA3BUTHI.

B pasnene «Uucaa M BeJMYMHBID» PACHIUPSICTCS TMOHATHE YHCIA, KOTOPOE CIIYXKHUT
(dbyHIaMeHTOM THOKOTO M MOIIHOTO armapara, UCIOJIb3yeMOTO B PEHICHUH MAaTeMaTHYCeCKHX
3a/lady U B PEUICHWU 3aJa4 CMEXKHBIX TUCHUIUIMH. Martepuan JaHHOTO pasjenia 3aBepliacT
COJIEpXKATEIBHYIO JIMHUIO IIKOJBHOTO Kypca MaTeMaTUKH «Uucia v BeTMUruHBI.

OcobGenHocThIO paznena «BbIpaxkeHus» SBISETCS TO, YTO MaTepHal H3ydaeTcs B
pa3HbIx TeMax kypca: «[lokazaTenbHas u gorapudpmudeckas GyHKIUNY», « [ pUroHOMeTpUuIecKue
byakuuny, «CrenenHas Qynkums». Ilpu  w3ydeHunm 3toro pasumena  GopMmMupyercs
MPEACTaBICHUE O TMPHUKIAJAHOM 3HAYEHUW MAaTeMaTHK{, O T[EePBOHAYAIBHBIX MPUHITUIIAX
BBIYUCIIUTENIHHON MaTeMaTHKU. B 3ajaun u3ydeHus pasjena BXOJUT Pa3BUTHE YMEHHUs periaTh
3aJlaud PANHOHATBHBIMH METOJAMH, BHOCHTH HEOOXOJWMBIC KOPPEKTHBBI B XOJIC PEIICHUS
3aJIa4u.

Oco0OeHHOCTRIO pa3fielia «YpaBHEHHs] M HEPaBEHCTBA» SBIACTCS TO, YTO MaTepual
M3y4daeTcsi B pasHbIX Temax Kypca: «llokasarenpHas w jorapudpmMuueckas QyHKIIUN,
«Tpuronomerpuueckue Gpyakuun», «CreneHnas GyHKIUsS». MaTepuall JaHHOTO pa3jesia HOCHT
MPUKIATHON XapakTep ¥ YYHTHIBACT B3aMMOCBSI3b CHCTEMBl HAyYHBIX 3HAaHUHW W MeETOJa
MO3HAHUS — MaTeMaTHYEeCKOTO MOJCIMPOBAHUS, TPEICTABIACT IIHUPOKUE BO3MOXKHOCTH IS
Pa3BUTHS AITOPUTMHUYECKOTO MBINIJIEHUS, 00ECIEeYMBaET OMBIT MPOJTYKTUBHOM IEATEIHHOCTH
JUTSl pa3BUTHSI MOTUBAIMK K OOYYEHHUIO U MHTEJUICKTA.

Paznen «@yHkmum» pacmmpser Kpyr 3JIEMEHTApHBIX (DYHKIIMH, W3y4eHHBIX B Kypce
anreOpsl 7-9 Ki1accoB, a TakKe METOJIOB MX HccleqoBaHus. Llenpio n3ydeHus JaHHOTO pas3zena
sBJsieTCs JOPMHUPOBAHUE YMEHHSI COOTHOCUTDH PEalbHbIC 3aBUCUMOCTH M3 OKPYXKAIOIICH KU3HHU
U W3 CMEKHBIX JUCIHMIUIMH C 3JIEMEHTAPHBIMU (DYHKIHUSIMH, WCIIOIH30BaTh (PYHKIIMOHAILHBIE
MpeACTaBICHUS sl pemeHus 3amad. COOTBETCTBYIOIIMI MaTepuall CIIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITEIPHOCTH B OPTaHMU3aIluU U TIPOBEJICHUN MCCIICIOBAHNN, BOOOPKEHHS U TBOPUYCCKUX
CIIOCOOHOCTEH yJarmxcs.

Marepuan pazzaena «jJeMeHTbl MaTeMaTHYeCKOr0 aHAJIM3a», BKIIOYAIOIMUA B ceOs
tembl «lIpomsBogHas u e€ mpumeHeHue» W «MHTErpam W ero mpuUMEHEHHe», (GopMUpyeT
MpeACTaBICHUST 00 OOMMX HAeIX W METoJaX MareMaTHuecKkoro aHanmuza. llenb wu3ydeHus
paszena — IpUMEHEHHUE amnmapara MaTeMaTHYECKOTO aHajau3a JUIs PEIICHUS MaTeMaTHYCCKUX U
MPaKTUYECKHUX 3ajad, a TakXKe JUIS JOoKa3aTelIbCTBa psaja TEOPEeM MaTEMaTHYECKOTO aHalld3a U
T€OMETPHH.

Conepxanne pasaena «BeposiTHOCTH U cTaTHcTHKA. PaGoTa ¢ TaHHBIMU» PACKPBHIBACT
MPUKIIATHOE U MPAKTHYECKOE 3HAUCHUE MaTEeMAaTHKH B COBPEMEHHOM Mupe. MaTtepuan JaHHOTO
paznena cnocoOCTByeT (OPMUPOBAHHUIO YMEHHUS BOCHPUHUMATh, MPEACTABIATh U KPUTHUECKU
aHAM3UPOBaTh HMH(OpPMAIINIO, TMPEACTABIEHHYID B pa3NUYHbIX (opMax, TMOHUMAHUIO
BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCHMOCTEH.

Paznen «Anredpa u Hayajia MaTeMaTH4eCKOr0 aHAJN32 BUCTOPUYECKOM PA3BUTHM
MO3BOJISIET CPOPMHUPOBATH MPEACTABIEHUE O KYABTYPHBIX M HUCTOPHUYECKUX (haKTopax
CTaHOBJIEHUS] MATEMATHUKH KaK HAyKH, O IIEHHOCTU MaTeMAaTUYECKUX 3HAHUN U UX IPUMEHEHHUH B
COBPEMEHHOM MHpE, O CBSI3M HAyYHOTO 3HAHUS M IEHHOCTHBIX YCTaHOBOK.

JInuHOCTHBIE, MeTANIpeAMETHbIE U NPeIMeTHbIC Pe3yIbTAThl OCBOCHHS COJCP/KAHUSA
Kypca ajJre0pbl 1 HA4aJl MATEMATHYeCKOr0 aHAJIN3a

I/I3yquI/Ie anre6pLI M HadyaJl MaTeMaTUYECKOr0 aHalu3a II0 JaHHOM nporpamMme



CHOCOOCTBYET (POPMUPOBAHHMIO Yy YUYANIUXCS JUYHOCTHBIX,METANPEAMETHBIX U MPEAMETHBIX
pe3ynbTaToBOOYUEHUS, COOTBETCTBYIOIIUX TpeOoBaHUsAM @DeaepaibHOrO TOCYIapCTBEHHOTO
00pa30oBaTeNLHOTO CTaHapTa CPEeHEro 001Iero 00pa3oBaHusl.

JIMYHOCTHBIE pe3yJbTaThbl:

1. BOCIIUTaHUE POCCUMCKOM I'PAKIAHCKOW MIECHTUYHOCTH: IMATPUOTU3MA, YBAKCHUS
k OTeyecTBy, OCO3HAHUE BKJIaJa OTEUECTBEHHBIX YUEHBIX B pA3BUTHE MUPOBOM HAYKH;

2. (dbopMupoBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKU;

3. OTBETCTBEHHOE OTHOILIEHWE K OOYyYEHUIO, TOTOBHOCTb U CHOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCEH JKM3HH; CO3HATEIbHOE OTHOLIEHUE K
HETPepPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIHEITHOW MpOoQecCHOHATbHONW U OOIIEeCTBEHHON
NeSITENIbHOCTH;

4. OCO3HAaHHBIN BbBIOOp Oyaymied npodecCHOHANbHOW JeATeNbHOCTH Ha 0ase
OpUEHTHUPOBKM B MHpe Mpodeccuii U MNpo(ecCHOHATBbHBIX MPEINOYTEHUI; OTHOILIEHUE K
Mpo(eccHOHAIIbHON JESATETbHOCTH KaK K BO3MOXKHOCTH YYacTUs B pEIIEHUU JIMYHBIX,
OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX U  OOIIEHAIMOHAIbHBIX mpolieM; GopMUpOBaHKE
YBa)XXUTEJILHOTO OTHOILLIEHUS K TPYZY, Pa3BUTHE OIbITA YYACTHS B COL[UAIBLHO 3HAYUMOM TPY/IE;

o. YMEHUE KOHTPOJMPOBATH, OLEHMWBATH M AHAJIM3UPOBATh IPOLIECC M PE3YIbTAT
y4eOHOM U MaTeMaTHYeCKOH 1eATeIbHOCTH;

6. YMEHUE YIPABIIATH CBOEH MO3HABATEIBHOU IEATEIBHOCTBIO;

1. YMEHUE B3aUMOJIEHCTBOBAaTh C OJHOKIIACCHUKAMU, I€TbMHU MJIQJIIEr0 BO3pacTa u

B3pOCIBIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO-HUCCIEA0BATEIHCKOM,
MPOEKTHOU M IPYTUX BUAAX NEATCIHHOCTH;

8. KPUTHYHOCTh ~MBINUICHUS, WHUIMATHBA, HAXOMIYMBOCTh, AaKTHBHOCTh TIPH
peIIeHN MaTeMaTHIECKUX 3a/1ad.

MeTtanpeaMeTHbIe pe3yJabTaThI:

1. YMEHHUE CaMOCTOSITEIIbHO OIPENeNATh IIeJId CBOCH JEeSATeIBbHOCTH, CTaBUTh WU
dhopmyaupoBaTh 11 ceOsl HOBBIE 3a7a4u B y4€0e;
2. YMEHUE COOTHOCHTh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH,

OCYIIECTBIISITH KOHTPOJIb CBOCH NIEATEILHOCTH B TPOIIECCE IOCTHXKCHUS Pe3yabTaTa, OpeIeisTh
crocoObl JCHCTBUI B paMKax MPEUIOKEHHBIX YCIOBUWA M TPeOOBaHWI, KOPPEKTUPOBATH CBOU
JCWCTBUS B COOTBETCTBHH C M3MEHSIOMICIHCS CUTYAIHCH;

3. YMEHHUE CaMOCTOSTEIIBHO TPUHUMATh PEIICHHs, MPOBOJUTH AaHAIU3 CBOCH
JESTEIbHOCTH, IPUMEHSITh PA3JIMYHBIC METOIbI IIO3HAHMSI,

4, BJIaJICHHE HABBIKAMHU TI03HABATEIILHOM, Y4€OHO-UCCIIEIOBATEIILCKOM U MPOSKTHOM
JeSTEIbHOCTH,

5. (¢bopMupoBaHHEe TOHATUHHOTO ammapara, yMEHHsS CO3/aBaThb 000OIIeHUS,
yCTaHABIUBATh aHAJIOTHH, KIACCU(PUIUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS H
KpUTEPUU I KIacCUPUKAIIUU;

6. YMEHUE YCTaHABIIMBAaTh IMPUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE
paccyxeHue, yMo3akitoueHHe (MHIYKTUBHOE, JeTYKTUBHOE U 110 aHAJIOTUH) U JAeNaTh BBIBO/IBI,

7. (hopMHpoBaHHEe KOMIETEHTHOCTH B 00JAcTH HCIHOJIL30BaHUS WH(GOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8. YMEHHE BUJIETh MaTeMaTHYECKYIO 3a/71a4y B KOHTEKCTE MPOOJIEMHONW CUTYyallud B
JIPYTUX AUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

9. YMEHHE CaMOCTOSITETLHO OCYHIECTBIISITh TIOUCK B PA3IMYHBIX UCTOUYHUKAX, OTOOP,

aHajlIn3, CHUCTCMATHU3alluio U KJ'IaCCI/I(I)I/IKaI_II/IIO I/IH(I)OpMaL[I/II/I, HCO6XOﬂHMOﬁ AJi1 pCHICHUA
MaT€MaTU4YCCKUX HpO6J'IeM, NNpEACTaBJIATH e€ B IOHITHOM (I)OpMC; MNpUHUMATL PCHICHHUC B



YCJIOBHSAX HEMOJHON MM M30BITOYHON, TOUHON MM BEPOSATHOCTHON MH(POpPMAINN; KPUTHUECKH
OILICHUBATh U MHTEPIPETUPOBATH HH(POPMAITHIO, TTOJTyJaeMYIO U3 Pa3IHYHbIX HCTOYHUKOB;

10.  ymeHue WHCIOJIB30BaTh MAaTEMaTHYECKUE CPEACTBA HArSIIHOCTH (Tpadukw,
TaOIMIIBI, CXEMBI U Jp.) JAJIS WIUTIOCTPALMU, MHTEPIPETAIH, apTyMEHTAIIH;

11.  ymeHue BBIABUraTh THUIIOTE3bI IPU PEUICHUU 3a]la4d, NOHUMATh HEOOXOIMMOCTh
UX IPOBEPKHU;

12.  moHMMaHWE CYNTHOCTH AJTOPUTMHUYECKUX MPEANMUCAHNI 1 YMEHUE JICHCTBOBATH B
COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yabTaThI:

1. OCO3HAHHUC 3HAYCHUSA MaTEMAaTHKN B HOBCG)IH@BHOﬁ KHU3HU YCJIIOBCKA,

2. MpeACTaBICHUE O MaTeMaTH4YeCKOW Hayke Kak cdepe MareMaTH4ecKoi
NEeSITETHLHOCTH, 00 3Tamax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJIsl PA3BUTHS ITUBUIIN3AIINHY;

3. YMCHHEC OIIMCBIBATH SABJICHUA PCaJlbHOr0 MHpa Ha MAaTCMATHYCCKOM SA3bIKC,

MMpEACTAaBJICHHUE O MATCMATHYCCKUX MOHATHAX W MATCMATHUYCCKUX MOJCIIAAX KakK O BaXHEHIeM
HHCTPYMCHTApPHH, IIO3BOJIAIOIICM OIIMCBIBATD U U3YYaTh PA3HBIC IPOUCCCHI U ABJICHUSA

4, MpeACcTaBiIeHNE 00 OCHOBHBIX MOHATHUSAX, HACSIX U METOAaX alreOpsl U
MaTEeMaTUUECKOT0 aHAIN3a;
5. MPEACTABICHUE O TIPOIIECCAX U SIBJICHUSIX, UMEIOIINX BEPOSITHOCTHBIN XapakTep, O

CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B p€albHOM MHUPCE, 00 OCHOBHBIX MOHSATHSIX 3J'I€M€HT&pHOI>i
TECOPUHN BepOSITHOCTCfI; YMCHHUE HAXOJUTh U OLUCHUBATHb BECPOATHOCTU HACTYIJICHUA CcOOBITHH B
HpOCTGﬁIHPIX MPAKTUYCCKUX CUTYyallusAX 1 OCHOBHBIC XapaKTCPUCTUKHA CﬂyqaﬁHBIX BCIINYHNH,

6. BJIaJICHUE METOJaMHU JO0KAa3aTeIbCTB M aJTOPUTMaMH pPEIICHUS; YMEHHE HX
MIPUMEHSTh, TPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKACHUS B X0JI¢ PEIICHUS 3a/1a4;

7. MPAaKTUYECKH 3HAYMMBIE MaTEMaTHYECKHE YMEHMsI W HaBBIKHU, CIIOCOOHOCTh HX
MPUMEHEHHsI K PEHICHHUI0 MaTeMAaTHYECKUX W HEMaTeMaTHYeCKHX 3a/iad, MPEeIoiararline
yMEHUE:

o) BBIIIOJIHSATE BEIYMCICHHUS C JEHCTBUTEILHBIMU U KOMIUIEKCHBIMH YHCIAMHU;

o) pemaTh palMoOHANbHBIE, WPpAIlMOHAIBHBIC, IIOKa3aTelbHbIC, CTCICHHBIC U
TPUTOHOMETPUYECCKHE YpaBHEHUSI, HEPABEHCTBA, CHCTEMBI YPaBHCHUHM M HEPABCHCTB;

o) pemaTrh TEKCTOBbIE 3a7adyd  apu(METHUYECKHMM CIOCOOOM, ¢  TOMOIIBIO
COCTaBJICHUS U PEIICHUS YPaBHEHUH, CUCTEM YPAaBHCHHUI 1 HEPABEHCTB;

o) WCIOJIb30BaTh aNTeOpandecKuid SI3bIK JJIA ONMHUCAHUS TPEIMETOB OKPYKAIOIIETO
MHpa U CO3JaHUSI COOTBETCTBYIOIIMX MaTEeMAaTHUYCCKIX MOJICIICH;

o BBITIOJTHATHh TOXICCTBEHHBIE MPEe0Opa30BaHus palliOHAIbHBIX, HPPAIMOHAIBHBIX,
MMOKa3aTeIbHBIX, CTEIICHHBIX, TPUTOHOMETPHYECKUX BBIPAKCHUIA;

o BBITIOJTHATH OTIEpaIliy HaJl MHOYKECTBAMM;

o UCCIIeIOBATh (PYHKIIMU C TIOMOIIBIO MPOU3BOJIHOM U CTPOUTH UX TpaduKu;

o BBIYUCIIATH MIIOIAIN GUTYp U 00BEMBI TEJl C TOMOIIBIO OMPEIeIEHHOTO
HMHTETpaa;

o) MPOBOAMUTDH BHIYMCIICHUS CTATUCTUYECKUX XapaKTEPUCTUK, BBITIOJIHATH
MpUOTKEHHBIE BBIYUCIICHUS;

o) peliate KOMOMHATOPHBIE 33a4H;

8. BJIa/ICHUE HAaBBIKAMU HCIIOJIb30BaHM KOMITBIOTEPHBIX MPOTPaMM MPHU PELICHUH

MaTEMATHYCCKUX 3a4a4.

Mecto Kypca aaredpbl 1 HAaYaJ1 MATEMATHYECKOI0 aHAJIN3a B 0a3MCHOM y4eOHOM
IUIaHe

B 0asucHoM ydeOHOM (0Opa3oBaTenbHOM) TUIaHE HA W3YYEeHHE anreOpbhl M Haudall
MaTemaTudeckoro ananmm3a B 10-11 kmaccax OCHOBHOM MIKONBI OTBEACHO 3 y4eOHBIX uaca B



HEJCNI0 B TCUEHUE KaXIOro rojaa oOydueHus. YdeOHOE BpeMs MOXKET ObITh yBEIUYECHO 10 4
94acoB B HEJIEIIO 3a CUET BapUaTHBHOM yacTu 6a3MCHOTO y4eOHOTO IJIaHa.

IInanupyemsble pe3yJibTaThbl 00yYeHH s
ajgredpe U Ha4YaJJaM MaTeMATHYeCKOr0 aHAJIU3a

Yuclia ¥ BEITMYUHEI

BbInycKHMK Hay4YUTCS:

. ONIEpUpPOBATh MOHATHEM «paJMaHHAs Mepa yria», BBIIOJHITH MPeoOpa3oBaHUs
paguaHHOM MEPBI B IPATYCHYIO U TPAyCHON MEPHI B paIUaHHYIO;

. OTIEpUPOBATH NOHITHEM «KOMILUIEKCHOE YHCJI0», BBIMIOJIHATH apupMeTHyecKue
OIEPALMH C KOMIUIEKCHBIMH YHCIIaMU;

. n300paxkaTh KOMIUIEKCHBIE YMCIIa Ha KOMIUIEKCHOM IUIOCKOCTH, HaXOIUTh
KOMIUIEKCHYIO KOOPJIMHATY YHuCIIa.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

. HCIIOJBb30BATh  pA3JIMYHbIE  MEpPbl  U3MEPEHUs  YIJIOB IPU  PELICHHUH
F€OMETPHUUYECKHX 3a/1a4, a TAKXKE 33]1a4 U3 CMEXHBIX JUCIUIUIVH;
. MPUMEHSTh KOMILJIEKCHbIE YHClia JJis pellleHus areOpandeckux ypaBHEHUH.

Bripaxkenus

BbINMyCKHUK HAYYUTCS:

. ONIEPUPOBATh TMOHATHUSIMH KOPHS N- CTENEHH, CTENEeHH C paldOHAIBHBIM
MoKa3aTeseM, CTETICHH ¢ JIEHCTBUTEILHBIM TToKa3areseM, jJorapudma,
. NPUMEHATh TOHATHS KOPHSA N-Ml  CTENeHW, CTENeHW C PaMOHAIbLHBIM

MoKaszarejeM, CTEIEeHH C JEeHCTBUTENbHBIM I[OKa3aTesieM, Jiorapugma U HUX CBOMCTBa B
BBIYMCIICHUSAX U TIPU PELICHUU 33/1a4;

. BBITIOJHATH TOXIECTBEHHbIE TPE0Opa30BaHus BbIpAXKEHUH, COJepKaIIUX KOPEHb
N-ii  cTemeHu, CTENEHH C palUOHAJIbHBIM TOKa3aTelieM, CTENeHH C JICHCTBUTEIbHBIM
rokasaresuem, jJjorapudm;

® ONICpUpOBaTh NOHATUAMHA: KOCUHYC, CUHYC, TAHI'CHC, KOTAaHI'CHC YTJIa IIOBOPOTA,
APKKOCHUHYC, apKCUHYC, APKTAHI'CHC U APKKOTAHI'CHC;
® BBIINIOJIHATH TOXICCTBCHHBIC Hp606p330BaHI/IH TPUTOHOMCTPHUUCCKUX BBIpaH(eHHﬁ.

BbInyCKHHMK MOJIYYUT BO3MOKHOCTD:

. BBINOJIHATH MHOTOILIATOBBIE MPE0OPa30BaHMsl BEIPAKEHUH, TPUMEHSS IHUPOKUI
Habop crnocoOoB U MPUEMOB;
. HNPUMEHSATH TOKECTBEHHbIE MPE0Opa30BaHNs BEIpaKEHUH JUIs pellieHns 3aay 13

Pa3JIMIHBIX PA3CJIOB Kypca.

YpaBHEHUS 1 HEPABEHCTBA

BbInycKHMK Hay4YuTCs:

° peuiaTtb HppallMOHAJILHBIC, TPUTOHOMCTPHUYCCKHUC, IIOKa3aTCJIbHBIC u
J'IOl“apI/I(I)MI/I‘-ICCKI/IC YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI;



. pemaTh anredpandeckrue ypaBHEHUS] HA MHOYKECTBE KOMIUICKCHBIX YHCET,;

. IIOHUMATh YPAaBHEHUE KAK BAKHEUIIYI0 MAaTEMaTUYECKYIO MOJEIb Ul ONUCAHMS
U U3y4YCHUs Pa3sHOOOPa3HBIX pPealbHBIX CUTYAIlMid, pelaTh TEKCTOBHIC 3a/1a4i alreOpanyecKum
METOJIOM;

. MPUMEHSATH rpadudecKkrue NpeACcTaBICHUs ISl HCCIEI0BAHUS YPAaBHEHUH.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:

. OBJAACTh NPUEMAMM PEIICHUS YPAaBHEHUM, HEPABEHCTB M CHUCTEM YPaBHEHUU;
MPUMEHSTH aNmapar ypaBHECHHH Ul pEIIeHUs] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMaTHKH, CMEKHBIX
MPEIMETOB, IPAKTUKH;

. NPUMEHATh TIpa@uuecKkue MpeiCcTaBiIeHMs] JUIsl HCCIEIOBaHUSA ypaBHEHH,
HEPABEHCTB, CUCTEM YPABHEHUH, COAEPIKALUX [TApaMETPBI.

DOyHKINU

BbInycKHMK Hay4YUTCS:

. MMOHUMATh M UCTIOJIb30BaTh (PYHKIIMOHAIBHBIEC TTOHATHS, SI3BIK (TEPMUHEI,
CUMBOJINYECKUE 0003HAUEHU);

. BBITIOJIHATH IOCTPOEHUE TPaPUKOB GYHKIMHA ¢ TOMOIIBIO T€OMETPUUYECKUX
npeoOpa3oBaHMiA;

. BBITIOJIHATh MOCTPOEHUE rpadukoB BUJA y = Vx, CTETICHHBIX,
TPUTOHOMETPUYECKHUX, OOPAaTHBIX TPUTOHOMETPUUYECKUX, MOKA3aTEIbHBIX U JOrapuMUYECKUX
byHKIINIT;

. HcCcaea0BaTh CBOMCTBA (DYHKIIHIA,

. MOHUMAaTh (DYHKIIMIO KaK BaKHEHMIYI0 MaTeMaTHYECKYI0 MOJEb ISl OMHCAHMS

MIPOLIECCOB U SIBJICHUM OKPYKAIOLIEro MUpPa, MPUMEHATh (GYHKIIMOHATBHBIN SI3bIK JUISI OTTCAHUS
Y UCCIIEJOBaHUSI 3aBUCUMOCTEN MEX Ty (PU3MUECKUMU BETUYUHAMHU.

BhInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

. IPOBOAUTH HCCIIEAOBAHUS, CBSI3aHHBIE C U3Y4YECHUEM CBOWCTB (YHKIHUH, B TOM
YHClIe C UCIOJIb30BaHUEM KOMIIBIOTEPA;
. UCIOJIb30BaTh (YHKIIMOHANBHBIE MPEACTABICHUS M CBOWCTBA (QYHKUUH s

peuIeHud 3a1a4 U3 pa3JIMYHbIX Pa3ACIOB KypCca MAaTCMATHUKU.

OeMEHThl MaTeMaTHYEeCKOroaHaI13a

BbInyCKHUK HAYYHUTCH:

. NOHMMATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C IOHSATUSIMU ITPOU3BOJHOM,
nepBooOpa3HOil U MHTErpana;

. pelaTe HEPABEHCTBA METOIOM UHTEPBAJIOB;

. BBIUUCIIATH MPOU3BOHYIO U IIEPBOOOPA3HYIO (PYHKIINY;

HCIOJIb30BaTh MPOU3BOIHYIO AJISl HCCIEIOBAaHUS U MOCTPOEHUS IpapuKoB HyHKIUH;

. NOHMMATh FEOMETPUUECKNI CMBICII IIPOU3BOAHOM U ONIPEIENIEHHOTO UHTETPAJIa;

. BBIYMCIIATD ONPEAETIEHHBIA UHTETPAIL.

BpInyCKHHUK MOJYy4YHT BO3MOKHOCTD:

. copMHUpOBaTh MpeCTaBICHUE O Tpefiesie PYHKIMH B TOUKE;



. copMHUpOBaTh TpPENCTaBIEHHE O TNPUMEHEHUH TE€OMETPHYECKOr0 CMBICIA
MPOU3BOIHOM M MHTErpasia B Kypce MaTeMaTUKH, B CMEXKHBIX JUCIUILINHAX;
. copMHUpOBATh U YIITYOUTh 3HAHUS 00 MHTETpaJe.

BeposaTHOCTh U cratuctrka.PaboTa ¢ JaHHBIMU

BbInycKHMK Hay4YUTCS:

. penratb KOMOMHATOPHBIE 337]a91 Ha HAXOXK/ICHUE KOJUIECTBA 00BEKTOB WITH
KOMOUHAIIHI;

. npuMeHsTh hopmynry OnHoMa HetoToHa [T TpeoOpa3oBaHus BRIPAKECHUN;

. HCII0JIb30BaTh METOJT MATEMATHUECKON MHTYKIIHH JUTS JTOKAa3aTeIbCTBA TEOPEM H
pelIeHus 3a/1a4;

. HCIIOJIE30BaTh CIIOCOOBI MTPEICTABJICHHS M aHAJIA3a CTATUCTUYCCKHUX JIAHHBIX;

. BBITIOJTHATE OTIEPAIH HAJ COOBITUSIMHU M BEPOSITHOCTSIMHU.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:

® HAaY4YUTHCA CIICHHUATIbHBIM HpI/IéMaM pEeICHUsA KOM6I/IHaT0pHBIX 3aJa4,
° XapaKTEepU30BaTh MPOLECCChI U ABJICHUA, UMCIOIIUEC BepOHTHOCTHLIfI XapakTep.

Coaepsxkanue Kypca

Yycaa ¥ BEIMYUHE]

Pagnannas mepa yrina. CBsA3b paJuaHHOM MEPHI yriia ¢ TpaayCHON MEpOil.

Pacmmpenve moHSTHSI 4uCla: HaTypalibHbIE, LIEJble, palloHaJIbHbIC, JAeHCTBUTEIbHBIE,
KOMIUJIEKCHBIE yHcia. KoMIUIeKCHble uMciaa M HMX TeOMEeTpUYecKass HHTepIpeTalus.
Conpsxk€HHBIE KOMIUIEKCHBIE YHcia. JleficTBUTeNbHAsS M MHUMAas 4acTH, MOAYJb U apryMEHT
KOMILJIEKCHOTO uncia. AnreOpanueckas U TpUroHoMeTpudeckas (GOpMbl 3alUCH KOMITJIEKCHBIX
gyrcen. ApudmMerndyeckue ornepaluu ¢ KOMIUIGKCHBIMU 4YHciamMu. HarypanbHas creneHb
KoMILIeKcHOTro yucia. @opmyna Myaspa.

Bripaxkenus

Kopens n-it crenenu. Apudmernueckuit kopeHb N-il cremnenu. CBoiicTBa KOpHSA N-if
cTerneHu. TOoKJIeCTBEHHBbIE MPEoOpa3oBaHMs BBIPAKECHHM, COAEpKAIIUX KOPHU N-U CTEHEHHU.
Brinecenre MHOKHTENS U3-T10]1 3HaKa KOpHs. BHeceHrne MHOKUTES 10 3HAK KOPHSL.

Crenenb C palMOHANBHBIM TMOKa3aTesneM. CBONCTBA CTENEHU C PALMOHAIbHBIM
nmokaszarenieM. TOXIECTBEHHbIE MpeoOpa30BaHMsl BBIPAKEHUH, COAEpKAIIUX CTEHEHH C
palOHaTIbHBIM [TOKa3aTeJIeM.

Kocunyc, cuHyc, TaHr€HC, KOTaHI€HC yria nmoBopota. OCHOBHBIE COOTHOILLICHUS MEXAY
KOCHHYCOM, CHHYCOM, TAHF€HCOM M KOTAHT€HCOM OJHOTO U TOro € apryMeHta. Popmyibl
cnoxenus. dopmynel npuBeneHus. @opmMynabl JBOWHOTO M TOJOBHUHHOTO YIJIOB. DOpMyIbl
CYMMBI M Pa3HOCTU CHUHYCOB (KocuHycoB). Dopmyibl mpeoOpa3oBaHus MPOU3BEACHUS CYMMY.
ToxnecTBeHHBIE MPEOOPA30BaHMs BBIPAXKEHUH, COJIEPKAIIUX KOCHHYCHI, CHHYChI, TAHTE€HCBHI U
KOTAHI'€HCHI.

ApKKOCHHYC, apKCHUHYC, apKTaHT€HC, apkkoTaHreHc. IIpocreiimme  cBoiicTBa
apKKOCHHYCA, apKCUHYCA, apKTAHT€HCA, aPKKOTAHT€HCA.

Crenenb ¢ JEHCTBUTENBHBIM TMOKa3aTeneMm. CBONCTBA CTENEHU C ACHCTBUTEIbHBIM
nmokaszareneM. TOXKIECTBEHHbIE MPEOoOpa30BaHUsl BBIPAKEHUN, COACpKAIIUX CTENEHH C
JENCTBUTENLHBIM MTOKA3aTelIEM.



Jlorapudm. CaoiictBa norapudmoB. TokIecTBEHHBIE MPEOOPA3OBAHMS BBIPAKEHUH,
coJIeprKanIux jJorapudmer.

YpaBHeHUs 1 HEpABEHCTBA

ObnacTh  ompeneneHus ypaBHEHUS (HEpaBEHCTBA). PaBHOCWIIbHBIE  ypaBHEHUS
(mepaBenctBa). PaBHOcCWIIbHBIE TIpeoOpa3oBaHusl ypaBHEHUH (HEpPaBEHCTB). YpaBHEHHUE-
ciencTBue (HEpaBeHCTBO-CleACTBUE). [locTOpoHHME KOPHU.

WppanmonansHble ypaBHEHUsl (HepaBeHCTBa). MeToJ paBHOCHIIBHBIX NpPeoOpa3oBaHUi
JUI pElIeHUs HPpalUOHAIbHBIX YpaBHEHUM (HepaBeHCTB). Meroa cieAcTBUM JUIsl pEICHUS
UppalMOHAILHBIX YPaBHEHUII.

Tpuronomerpuueckue ypaBHeHUs (HepaBeHCTBa). OCHOBHBIE TPUTOHOMETPHUECKHE
ypaBHEHHs (HEpaBEHCTBAa) M METOAbl HUX peuieHus. TpUrOHOMETPUYECKHE YpaBHEHMS,
cBoasmecs K anredpandyeckuM. OJTHOPOIHbIE YpaBHEHHUSI IEPBOM U BTOPOM cTeneHel. Pemienne
TPUTOHOMETPUUECKHUX YPaBHEHUN METOIOM Pa3ioKeHHs] HA MHOKUTEIH.

[lokazarenbHble  ypaBHEHUs  (HepaBeHCTBa). PaBHOcuibHBIE  mpeoOpa3oBaHMs
MOKa3aTeJabHbIX ypaBHEHHH (HepaBeHCTB). IlokasarenbHble ypaBHEHHS (HEpPaBEHCTBA),
CBOJSILIMECS K alreOpandyecKum.

Jlorapudmuueckue ypaBHeHHs (HepaBeHCTBa). PaBHOCWIIbHBIE MpeoOpa3oBaHUs
Jorapu(MUUecKux ypaBHeHHH (HepaBeHCTB). Jlorapudmuueckue ypaBHEHHUS (HEPaBEHCTBA),
CBOJSIIIMECS K alreOpandecKim.

Pemenne anrebpanyeckux ypaBHEHH Ha MHOXKECTBE KOMIUIEKCHBIX uncen. OCHOBHas
TeopemMa anreopsl.

DOyHKINU

Haubonpuiee u HanMmenbinee 3Ha4eHUS QyHKIUU. YETHBIEC U HEUETHBIC (PYHKIIUH.
CaoiicTBa rpaduikoB YETHON U HEYETHOM (PYHKITHIA.

[Toctpoenne rtpadukoB QYHKIUH C TIOMOIIBI0 TEOMETPUUECKHX TMPeoOpa3oBaHUM
(mapannenbHbIX IEPEHOCOB, CXKATUI, PACTSKEHUN, CHUMMETPHI).

Oo6parumbie ¢yHKIMU. CBsI3b BO3pacTaHusl M yObIBaHUs (QYHKIIMU ¢ €€ 00paTHUMOCTBIO.
B3anmuo oOpatubie ¢pyHkiuu. CBoiicTBa rpadMKOB B3aMMHO OOpaTHBIX (PYHKITHIA.

Crenennas ¢yHkius. CreneHHas (QYHKIUS C HAaTypalbHBIM (ILIENBIM) TOKa3aTeseM.
CpoiicTBa cTeneHHON (YHKIIMU C HATypajdbHBIM (IIeJBIM) TOKa3zateseM. [paduk crerneHHOn
(YHKIIMU ¢ HATYPAJTIbHBIM (IIEJIBIM) TTOKA3aTEIICM.

®yuxuus y = Y/x. B3ammoobpatHocTs GyHKIME y = VX M cTemeHHOW (yHKUMH C
HaTypaJbHBIM HokazareneM. CBoiicTBa GyHKIMHE Y = /X 1 ee rpaduk.

[lepuomuueckue ¢ynknuu. Ilepuon nepuoamueckoil QyHkuuu. [NaBHBIA HEpPHO.
CgoiicTBa rpaduka nepuoauieckoi GyHKINU.

Tpuronomerpuyeckue QyHKIUU: KOCHHYC, CHHYC, TAHT€HC, KOTAHT€HC. 3HAKU 3HAYECHUU
TpUroHOMeTprueckux (GyHkuud. UYETHOCTP U HEUYETHOCTh TPUTOHOMETPHUYECKHUX (DYHKIIUM.
[leprogu4HOCTh TpUTOHOMETpHYECKUX (PyHKIMH. CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIUM.
I'paduku TpUrOHOMETPUYECKUX (PYHKIIHIA.

OO6patHbie TpuroHomeTpudeckue GyHKIUU. CBOWCTBa OOpPATHBIX TPUTOHOMETPUUECKHIX
GbyHKIMHN 1 uX TpaduKy.

IToxazatenbHast pyHkuusa. CBoiicTBa nokaszarenbHON QyHKIMU U €€ rpaduK.

Jlorapudpmuueckas GyHkius. CoiicTa Jorapupmuueckoil pyHkumuu u e€ rpapux.

ONEMEHTHI MAaTEMATHYSCKOT0aHAIN3a

IIpenen ¢yukuuu B Touke. HempepbsiBHOCTh. IIpoMeXyTKM 3HAKONMOCTOSIHCTBA
HenpepbIBHOU (yHKIMU. HenmpepbIBHOCTE panioHanbsHoN (GyHKIMU. MeTo1 HHTEpBaJIOB.



3amaun, TPUBOJALIME K TOHATHIO Npou3BoAHOH. [IpomsBogHas ¢(yHKUIMH B TOUKe.
Tabnuma  npouwsBodHbX. [IpaBuia  BBIYWCICHUS  TPOU3BOTHBIX.  MEXaHMUYECKUH U
TE€OMETPUYECKUN CMBICI TPOM3BOAHON. YpaBHEHHE KacaTelnbHOM K Tpaduky QyHKIHH.
[Ipusnaku Bo3pacTaHuss M YyObIBaHMS (QYHKIUH. ToukuM OSKCTpemyma ¢GyHKUUU. Merton
HAXOXXJICHUS HAuOOJIBIIEr0 M HauWMeHblIero 3HadeHui ¢ynkmun. Iloctpoenue rpadukos
GbyHKIUH.

[TepBooOpa3znas dynakmusa. OOmmiA BU mepBooOpa3HbIX. HeompenenéHHBIN WHTETpall.
Tabnuma mnepBooOpasubix ¢GyHknui. [IpaBuna HaxokAeHUS TEepBOOOpa3HOW  (DYHKIIHH.
Omnpenenéunbiii uarerpai. ®opmyna Herotona — JleitOnuma. MeTopl HaXO0XKACHUS TLIOIIAIN
¢buryp um 066éma T, OrpaHNICHHBIX TAHHBIMH JTMHUASMHU H TOBEPXHOCTSIMHU.

BepostHOCTS U cratuctrka.Pabora ¢ JaHHBIMU

Ilosmopenue. Penienne 3a1ad Ha TaONMYHOE U IpauyECcKOe NMPEeACTaBICHUE TaHHBIX.
Hcnonb30BaHne CBOMCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHMUX, HAMOOJIBILIErO U
HaMMEHBIIETO 3HaUeHUH, pa3Maxa, [ucnepcuu. Penienue 3a1ad Ha orpeieJIeHle YacTOThl U
BEpPOSTHOCTH COOBITHI. Briuncienrne BeposiTHOCTEN B OTMBITAX C PABHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU UCX0AaMU. Perienne 3a1au ¢ mpuMeHeHneM KoMOnHaTopuKu. Pemienue 3aqau
Ha BBIYUCIICHUE BEPOSITHOCTEN HE3aBUCUMBIX COOBITUHN, TPUMEHEHNE (DOPMYITBI CIIOKECHUS
BEPOATHOCTEN. Pemenue 3a1a4 ¢ IpUuMEHEHNEM uarpamm Duiiepa, 1epeBa BEpOsiITHOCTEM,
dbopmynel bepnymm.

VYcnoBHas BeposTHOCTh. [IpaBuno ymHOXeHMs BeposTHOcTed. dopmyna mOJHON
BEPOSITHOCTH.

JluckpeTHble chydaiiHble BEJIWYMHBI W pacnpeneneHus. HesaBucumble ciaydaliHbIe
BEJINUMHBL. Pacnipenenenue cyMMbl U MPOU3BEICHNS HE3aBUCUMBIX CIIyYalHBIX BEJTUYMH.

MaremaTuueckoe OXHUJAHWE W JUCHEPCUsl CIIy4yalHOW BEJIMYMHBL. MaTeMaThudeckoe
0>KMJIaHUE U JUCIIEPCUS CYMMBI CITy4alHbIX BEJINYUH.

I'eomerpuueckoe pacnpeaeneHue. buHoMuanbHOE pacnpeeIieHUe U €ro CBOMCTBA.

HenpepbiBHblE  chydaiiHble  BenuuyuHbl. [IOHSTHE O TJIOTHOCTH  BEPOSITHOCTH.
PaBHomepnoe pacnpenenenue. IlokasatenbHoe pacnpeneneHue, ero napamerpel. [lonsrtue o
HOpPMaJIbHOM pactipezesieHun. [lapameTpsl HopmanbHOTO pacnpenenenus. [Ipumepst ciayyaiHbIX
BEJIMYMH, TOAYMHEHHBIX HOPMAJbHOMY 3aKOHY (IOTPEIIHOCTb  HW3MEPEHHH,  pOCT
yenoseka).HepaBenctso UeOriméBa. Teopema bepaysumm. 3akoH OOJIBIINX YHCEI.

Br16opounslii MmeToa u3MepeHust BeposiTHocTel. Poiib 3akoHa OONBLINX YMCEN B HAayKe,
pHUpo/ie U OOIIECTBE.

KoBapuamus aByx ciywaitHeix BenuuyuH. llonsitue o kod(pduumente KOppemsiui.
CoBMecTHble HAOMIONEHHWS [JIBYX CIy4allHbIX BelIMYMH. BpiOopounbiii  ko3dduument
KOppEJISILUY.

Anre6pa 1 HAa4YaJ1aMaTCMAaTHYCCKOI'O aHaJIM3aB HCTOPHUYCCKOM Pa3sBUTHH

PazButne uaeun quciia, IMOABJICHHUC KOMIUICKCHBIX YHUCCII U HUX MPHUMCHCHUC. I/ICTOpI/IH
BO3HHUKHOBCHUS ,uI/I(b(bepeHuHaanoro U HUHTCTPAJIBHOTO HCYHUCICHUA. HOJ'ISIpHaSI cucreMma
KOOpAUHAT. BHCMCHTapHOC NpeaACTaBJICHUEC O 3aKOHC OOJIBIIIMX YHCE]L.



TeMaTn4veckoe IJIAHNPOBAHUE

10 kJaacc
(3 yaca B Hepento, Bcero 105 vacoB)

Ne Coaep:xxanne yue0HOT0 KoanuecTBo XapakTepucTHKA OCHOBHBIX BU/10B
MarepHuaja 4acoB AeATeJILHOCTH YYEHUKA
(Ha ypoBHe Y4eOHBIX el CTBHI)
IloBTOpEeHNe N paclIMpeHne CBeAeHNI 0 12
byHkun
1 HawnGonbniee n HanmeHsblIee 3 Dopmynuposame onpeeneHus: HanOOIbIIEro U
3HavyeHus QyHKIuU. YETHBIC U HaMMEHBIIIEro 3HaYeHNH (YHKIIMHU, YETHOH 1
HeuETHbIC HYHKIIUH Heu€THOU QyHKuMi. POPMYIUPOBATH TEOPEMBI O
2 [MocTpoenue rpadukoB GpyHKIMI C 1 CBOICTBaX rpa)KoOB YETHBIX M HEYETHBIX (DYHKIIHUH.
TIOMOIIBI0 TEOMETPHIECKUX HaxonuTh Haubonblee 1 HANMEHbIIIEE 3HAYCHHS
npeoOpa3oBaHuUi (hYHKIIMK Ha MHOXECTBE 110 €€ TpaduKy.
3 OOparHas GyHKUUS 2 HccnenoBatk GyHKIMIO, 3a1aHHYIO (OPMYIIOH, Ha
4 PaBHOCUIIBHBIE YpaBHEHHUS U 2 YETHOCTb. CTpOI/ITI) l"pa(l)I/IKI/I (byHKHHﬁ, HCTIOIB3YA
HEPABEHCTBA YCTHOCTh UJIM HCYCTHOCTD.
5 MeTo/] HHTEpBAJIOB 3 Buinoanams reoMeTpHUIeCcKHe IpeoOpa3oBaHus
6 KouTponbHas paGora Ne | 1 rpadukoB QyHKIHH, CBAI3aHHbIE C MAPANIETbHBIMU
MEpeHOCaMU, paCTHKCHUAMU, C)KAaTUAMU U
CUMMCTPUAMH, OTHOCUTCIIBHO KOOPANHATHBIX oce.
Dopmynuposams onpeneneHue o00paTUMon
¢ynkpu. PacnozHaBats 0OpaTiMyto (QyHKIHIO IO
e€ rpaduky. YcraHaBiIuBaTh 00pPaTUMOCTh (HYHKIMU
10 €€ BO3pPAaCTaHHIO WK YOBIBAHHIO.
Dopmynuposams ONpeneIeHNe B3aUMHO 00paTHBIX
¢bynkuid. [IpoBepsTh, SIBISIOTCS JIU JBE JaHHbBIE
(yHKIMK B3auMHO oOpaTHeIMU. HaxoauTs
o0paTHy0 (QYHKIHIO K IaHHOH 00paTuMoi
¢ynkuu. Ilo rpaduky nanHo# QyHKIMH CTPOUTH
rpaduk oOpaTHOM pyHKUIMH. YCTaHABIMBAT
Bo3pacraHue (yObIBaHHe) 00paTHOU (PYHKIIMHU 110
BO3pacTaHuo (yOBIBAHUIO) JTAHHOMN (DYHKIIUH.
DopmynuposamvonpeneneHus o01acTu
oIpeieNieHus ypaBHEHH (HEpaBeHCTB),
PaBHOCHJIBHBIX YpaBHEHUH (HEpPaBEHCTB),
ypaBHEHHI-CIIeICTBUI (HEpaBEHCTB-CIEICTBUI),
HOCTOPOHHET0 KOpHs. POpMyYITPOBATH TEOPEMHE,
ONHCHIBAIOLINE PAaBHOCUIIBHBIE IPE0OPa30BaHMs
ypaBHEHHH (HEPaBEHCTB).
Ipumensames METOI paBHOCHIIBHBIX TIPEOOpa30BaHUI
JUISl pellieHrsl ypaBHEHUH U HepaBeHCTB. Haxonute
00J1acTh OnpeesIeHHs] ypaBHEHNI U HEPABEHCTB.
IIpumeHnsaTs METOA CHEACTBUN U1 PEILICHUS
YpaBHEHHUH.
Pemath HepaBeHCTBa METOIOM HHTEPBAJIOB.
CrenenHas pyHkuus 19
7 CreneHHast QyHKITHS C 1 DopmynuposamupOoTIpeIeieHNe CTETIEHHON (YHKIINI
HATypaJIbHBIM TIOKa3aTelIeM C LeTbIM NoKa3ateseM. ONMUCkBaTh CBOHCTBA
8 CrenenHast pyHKITUS C TEITBIM 2 CTENEeHHON (YHKIMH C IIEJIBIM TOKa3aTeNeM,
MOKa3aTelIeM BBLIEIIAA CIIydad YETHOM U HEYETHOM CTENEHU, a
9 Onpesenenue KOpHS 2 TaKKe HaTypabHOM,
n-it crenenn. Oyukms y = 3/x HYJIEBOH U 1ENOH oTpHunaTensHol crerneHn. CTpOuTh
10 | CaoiictBa KopHs N-if cTeneHn 3 rpaduku GYHKIMH Ha OCHOBE IpaduKa CTEIIEHHOH
11 | KonrponbHas pa6ota Ne 2 1 (GyHKIMH ¢ enbIM TToKa3aTteneM. Haxonuts §
12 | Onpenenenne 1 cBONCTBA CTeNeHH 2 HanOoIbIIIee 1 HAUMEHbBIIIEe 3HAUCHHUS CTETIEHHON
C PAIMOHATBHBIM [IOKA3ATENEM (YHKLUH C LeBIM TT0Ka3aTeneM Ha MPOMEKYTKE.
13 | UppaunoHanbHbIe ypaBHEHHUS 3 Dopmyuposamp ONpPENieNeHHe .
14 | MeToj paBHOCHIBHEIX 2 KopHs(aprudMeTHIecKoro KOpHs) N-i cTeneHy, a




peoOpa30oBaHMM IS pelIeHHS
MppanvoHAIbHBIX YpaBHEHUH

TaK)Ke TEOPEMBI O €0 CBOMCTBAX, BBIIEISIS CIydau
KOpHel 4€THOM 1 Heu€THOM cTeneHd. Haxoauts

15 | UppaumoHanbHbIe HEpaBEHCTBA 2 00JacTy onpe/eNeHns BhIpaKEeHUH, CoIep Kalliux
16 | Konrponsnas pabora Ne 3 1 KOpHH N-# cTeneHu. Pemmates ypaBHeHMs,
CBOJISIIIMECS K YPaBHEHHIO Xn = a.
BBIONMHATH TOXK/IECTBEHHBIE TIPE0Opa30BaHUs
BBIPa)KEHUH, COlepKaluX KOpHH N-I CTereHH, B
YaCTHOCTH, BEIHOCUTH MHOKHUTEINb U3-T10]] 3HAKa
KOPHSIN-I CTeTeH:H, BHOCUTh MHOXKUTENb 1107 3HAK
KOpHS N-ii CTeTeHn, 0CBOO0XKIAThCS OT
MPPaLHOHAIBHOCTH B 3HAMEHATENE JPOOH.
OnuckIBaThH CBOMCTBA GYHKIMM Y = N/X, BBLIEAS
Cily4au KOpHeH 4€THOW U HEeUETHOM CTereHu.
CrpouTtb rpaduky GyHKIMI HA OCHOBE rpaduka
dynxmm y = Vx.
Dopmynuposame ONpPEeICHUE CTETIIEHH C
panroHaIbHBIM MIOKa3aTeNeM, a TAKXKE TEOPEMBIO e
CBOMCTBaX. BBINOMHATH TOXXIECTBEHHBIE
npeoOpa3oBaHMs BBIPAKEHHUH, COJEPIKAIINX CTEIIeHH
CpalMOHAIBHBIMIIOKA3aTEeNEM.
Pacnosnaséame vippaniioHaibHbIe YpaBHEHUS U
HepaBeHCTBa. DOpMyIHPOBATH TEOPEMBI,
000CHOBBIBAIOIIIE PABHOCHIBHOCTh YPaBHEHHI
(HepaBEeHCTR) MPH BO3BEACHUH 00EUX YacTei
JIAHHOTO YpaBHEHUsI(HEPaBEHCTBA) B HATYPAJIbHYIO
creneHb. Pemath HppalOHAJIbHBIC YPaBHCHUA
METOJIOM PaBHOCHJIBHBIX MPE0Opa30oBaHHUi U
METOJOM cleAcTBUM. PemaTh uppanyoHaibHble
HEPaBEHCTBA METOZOM PaBHOCHIIBHBIX
npeoOpa3oBaHuil.
TpuroHomerpuyeckue GyHKIun 29
17 | PaguanHas Mepa yria 2 Dopmynuposeams ONIPEIEIICHUE PAIUAHHON MEPbI
18 | Tpuronomerpuyeckue GyHKIUH 2 yria. Haxonuts paauanHyro Mepy yriia o ero
YHCJIOBOTO apryMEHTa rpalyCHOIM Mepe U TpaJyCHYI0 Mepy yria Io ero
19 3HaKH 3HAYEHUI 2 paguaHHo Mepe. BpIUuCIATE JUIMHBL TyT
TPUTOHOMETPUUECKUX OKPYKHOCTEH.
¢ynkmii. Y6THOCTh M HEYETHOCTH Dopmynuposams ONPENEIEHNAS KOCUHYCA, CHHYCA,
TPUTOHOMETPHYECKUX (DYHKIMH TaHI'eHCA U KOTaHT€Hca yrila oBOpoTa. BeIACHATH
20 | Ilepuoanueckue HyHKIHH 1 3HaK 3HAYCHUI TPUTOHOMETPHYECKHUX ()YHKIIHIA.
21 CBolicTBa u I'pa(bI/IKI/I (bYHKHPIP'I y= 2 prOHIaTB TPUTOHOMETPHUUICCKHE BBIPAXKECHUS,
Sin X My = COS X HCIOJIB3Ys CBOMCTBA YETHOCTHU
22 | CgoiictBa u rpaduku GpyHKIHi 2 TPUTrOHOMETPHYECKHX (YHKIHIA.
y=tgxuy =ctgx Dopmynuposams ONPEAEIEHUS IEPHOANIECKON
23 | Koutponshas paGora Ne 4 1 (dyHkuuM, e rIaBHOro nepuoja. YIpomarsb
24 | OCHOBHbIE COOTHOMICHHA MEKILY 3 TPUTOHOMETPHUUECKHE BBIPAYKEHUSI, UCTIONbB3YS
TPUrOHOMETPHYECKHMH CBOHCTBA NIEPHOMMHOCTH TPHT OHOMETPHECKHX
(DYHKLIAMHU OXHOTO U TOTO JKe ¢hyakmit. OMCHIBaTH CBOMCTBA
apryMeHTa TPHTOHOMETPHHECKHX q)yHKuMM.CTpogITL rpaduxu
25 | dopMyIEl CIOKEHNs 3 (hyHKIHI Ha OCHOBE TPa()UKOB YETHIPEX OCHOBHBIX
26 | dopmyisl npHBeCHIs 2 TPUTOHOMETPUUECKHUX (PYHKIHIL.
" IIpeobpa3zosvisams TPUTOHOMETPHIECKHE
27 | ®opmyIbl IBOWHOIO U 4 9
BBIPa)KCHHUS] HA OCHOBE COOTHOLICHUH MEXITY
TIOJIOBHHHOT'O YTJIOB
TPUTOHOMETPUUECKUMH (PYHKIMSIMU OHOTO M TOTO
28 | CymMma u pa3HOCTh CHHYCOB 2
JKe apryMeHTa.
(KocHUHYCOB) . .
[o 3HaueHNAM OTHOM TPUTOHOMETPUUYECKOM
29 | ®opmyna npeodpazoBaHUs 2
DO BEICHIS (hyHKIIMM HaXOIWUTh 3HAUYEHHS OCTAIBHBIX
P ® . TPUTOHOMETPUUECKHUX (DYHKIIMIT TOTO Ke apryMeHTa.
TPUTOHOMETPUUYECKHUX (DYHKIUH B
CvMM IIpeobpazosvisams TPUTOHOMETPHIECKHE
YMMY BBIPa)KCHUSI HA OCHOBE (POPMYIT CIIOKEHUSI.
30 | KonrponeHas pabora Ne 5 1

Omnmpasich Ha GOPMYITBI CIIOXKEHHS, TOKa3bIBATH
(hopmynsl TpuBEAEHUS, (OPMYIIBI IBOWHBIX YIJIOB,
(hopMyIIBI CYMMBI 1 pa3HOCTH CHHYCOB (KOCHHYCOB),




(bopMyIsl TpeoOpa3oOBaHUs TPOU3BEACHHUS
TPUTOHOMETPHYECKUX (PYHKIMH B CyMMY.
IIpeobpazosviéams TPUTOHOMETPHIECKHE
BBIPa)KCHHUS HA OCHOBE (POPMYJI IIPUBEICHHUS,
(hopMyI IBOMHBIX U MOJIOBUHHBIX YIJIOB, (HOPMYI
CYMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB), (hopMysI
peoOpa3oBaHus IPOU3BEACHUS
TPUTOHOMETPHYECKHX (QDYHKIMH B CyMMY.

TpuroHomerpuyeckue ypaBHeHHUs H 16
HEpaBeHCTBA
31 | YpaBHenue C0S X =h 2 Dopmynuposams ONPEICICHAS aPKKOCHHYCA,
32 | VpaBHenue Sin x =h 2 apKCUHYca, apKTaHTeHca, apKKoTaHreHca. Haxomuts
33 | VYpaBuennatgx=buctgx=h 1 3Ha4YeHHs OOPATHBIX TPUTOHOMETPHUYECKHUX ()YHKIIMA
34 dyHKIUKY = arccos X, y = arcsin x, 2 B OTJCIbHBIX TAOJIMYHBIX TOYKaX. MCOmb3ys
y= arctg X,y = arcctg X TMOHATHA apKKOCHUHYCA, apKCUHYCa, apKTAHT'CHCA,
35 TpuronoMmerpuyeckue ypaBHEHHUS, 3 apKKOTAHI'€HCa, PelaTh MPOCTEHIINe
CBOJISIIIUECS K aJITeOpanICCKUM TPUTOHOMETPUYCCKUC YPABHCHUS.
36 | PerreHue TpUrOHOMETPUUICCKHUX 3 Dopmynuposams CBOHCTBA 0OPAaTHBIX
YpaBHEHHii METOIOM PA3JIOKEHHSI Tpuronomerpuueckux Gynkuuit. Ctpouts rpaduku
HA MHOXKHUTEITH (hyHKIMI Ha OCHOBE Irpa)KOB YETHIPEX OCHOBHBIX
37 | Pemenue npocreiimnx 2 00paTHBIX TPUTOHOMETPHYECKHX (DYHKIUH.
TPHUTrOHOMETPHUECKHX HEPABEHCTB Ynpoluath BeIpaKeHUs, CoiepkKale oopaTHbie
38 | KontponbHas pabora Ne 6 1 TPUTOHOMETPHYECKHE QYHKIH.
Pacnosnasams TpUroHOMETPUYECKHE YPaBHEHUS U
HepaBeHCTBA. Perath TpUroHoMeTpryecKre
YpaBHEHHsI, CBOJISIIIMECS K allreOpandecKiM
YpaBHCHUSAM, B YaCTHOCTH, PEIIaThL OAHOPOAHBIC
TPUTOHOMETPUUYECKHUE YPABHEHUS IIEPBOM U BTOPOU
CTEIICHH, a TAK)KEe PelIaTh TPUTOHOMETPHUUIECKHE
YpaBHEHUs, IPUMEHS METOA PA3JIOKECHHS Ha
MHOXHTEIH.
Pewamsb npocreiiline TPUrOHOMETPUYECKUE
HEpaBEeHCTBA.
IIpousBoaHasi U ee NPUMEHEHHE 26
39 | IIpencrasienue o npejene 2 YemanasnusamucymectsoBanue npenena QyHKIAHN
(YHKLIUH B TOYKE U O B TOYKE M HAXOIUTh €ro Ha OCHOBE rpaduka
HENPEpBHIBHOCTH (D)YHKIUH B TOUKE ¢ynkuun. PaznudaTe rpaduky HEPEpHIBHBIX U
40 | 3agayu 0 MTHOBEHHOM CKOPOCTH U 1 Pa3pBIBHBIX (QYHKIIHH.
KacaTeJIbHOH K rpaduKy QyHKIUH Haxooumys nipupaliiieHre apryMeHTa 1 npupalieHue
41 [ToHsiTHE TPOU3BOAHOM 3 (yHKIMY B TOYKE. BBIYUCIIATH CPETHIO CKOPOCTh
42 | TIpaBwia BEIYUCIIEHUS 3 JIBUYKEHMSI MaTEpUaAJIbHOM TOUKH 110 3aKOHY €€
NIPOU3BOJHOM JBIDKCHHS.
43 VpaBHeHHE KacaTelbHOM 3 Dopmyaupoeams ONpPENEIEHUE TPOU3BOIHON
44 | KontponbHas pabora Ne 7 1 (pyHKIMK B TOUKE, PABHIIA BRIYHUCIICHIS
45 | TlpusHaku BO3pacTaHUs 1 2 npom3BoIHBIX. HaxomuTts npon3BoaHble GyHKIHUH,
yObIBAHHS (YHKIHH ypaBHEHHMS KacaTeNbHbIX rpaduka GpyHKIHH, 3
46 | Toukn skctpeMyma QyHKIMHA 3 MTHOBEHHYIO CKOPOCTB JIBIKEHNS MAaTepHAILHOM
47 | TIpnmererne npon3BoHOi MpH 3 TOYKH. I/IcnonmvoBaTL MeXaHIeCKHH 1
HAXOXICHHH HAHGOIBIIETO 1 TeOMETPUYECKUI CMBICI TIPOM3BOTHON B 3a1a4ax
HaumMenbiiiero 3nauermii hyHKImH MEXaHUKU M TEOMETPHU. Popmyauposams NPU3HAKH
48 | Toctpoerne rpadukoB (hyHKIA 2 TIOCTOSTHCTBA, BO3pPAaCcTaHUA U YObIBaHUS ()YHKIINH.
49 | Konrponsras pabora Ne 8 1 Haxonute TPOMEXYTKH BO3PACTAHNS 1 yOBbIBaHHS
(hyHKIIMM, 3a7aHHON (POPMYIIOH.
Dopmynuposame ONPEIENSHUS] TOYKA MAaKCUMYMa
TOYKHA MUHAMYMa, KDHTHYECKOW TOYKH, TEOPEMBI,
CBSI3BIBAIOIIME TOYKH SKCTPEMYyMa C POU3BOIHOM.
Haxonute TOUKH 3KcTpeMyMa (HYHKIIHH,
HanOoIbIIIee 1 HaUMEHbIIee 3HaUeHUs (PYHKINY Ha
npoMexyTke. HMccnedosams cBOMCTBa (QYHKITNH C
MIOMOIIBIO TIPOU3BOAHON U CTPOUTH Ipadiik
dhyHKIIHN.
IloBTOpEHUE U cUCTEeMATH3ALMSA 4

y4eOHOro MaTepuaja




50 | [NoBTOpeHME M CHCTEMATHU3AIUSL 3
y4eOHOro MaTepHaa 3a Kypc
anreOphl M HaYaJ aHATH3a
51 | HroroBas KOHTpoJbHAs paboTa 1
11 kaacce
(3 yaca B Hepento, Bcero 105 yacon)
Ne Coaep:xxanmne yueOHOT0 KoanuecTBo XapakTepucTHKA OCHOBHBIX BU/10B
MarTepuana 4acoB AeATeJILHOCTH YYEHUKA
(Ha ypoBHe Y4eOHBIX el CTBHI)
Iloxa3aTenbHas M Jorapupmuyeckas 28
dyHkun
1 CreneHb ¢ NPOU3BOJIBLHBIM 3 DopmynuposamsoIpeielieHre MoKa3aTeIbHON
JEUCTBUTEIHHBIM TIOKA3aTEJIEM. ¢ynkmn. OnKceIBaTh CBOMCTBA MOKA3aTENbHOM
[NokazaTenbHast QyHKIUS (hyHKIMH, BBIIEISS CIydail OCHOBaHHsI, OOJIBILIETO
2 [okazaTenbHbIe ypaBHEHUS 3 €IMHHMIIBI, U CITy4ai MOJOKUTEIBHOO0 OCHOBAHUS,
3 HOKa3aTeJ1],H],1e HEpPAaBCHCTBA 3 MCHBUICTO CAUHUIIBI. Hpeo6paBOBLIBaTL BbIpaKCHU,
4 KonrponbHas padora Ne 1 1 CoJIeprKalllie CTETIEHH C JIEHCTBUTENbHBIM
5 Jlorapudm 1 ero cBoicTBa 4 nokazatesneM. CTpouts rpaduky QyHKIHNA Ha OCHOBE
6 Jlorapudmudeckasi QyHKLHS 1 e& 4 rpaduka noka3aTenbHOH (QyHKIUH.
CBOMCTRA Pacnosnasampnoka3aTenbHble ypaBHEHHS U
7 JloraprdMUUeCKHe ypaBHEHHUs 3 HepaBeHcTBa. DOpMyIHPOBATh TEOPEMBI O
8 TlorapndMHIECKHe HEpaBeHCTBa PaBHOCHIIEHOM npeoOpa3oBaHMU MTOKA3aTENbHBIX
9 HpOI/BBOllHBIe okazaTeabHOU U 33 YpaBHCHUHHU HEPABEHCTB. PemniaTte rokasaTenbHbIE
HOFapH(I)MH‘IeCKOfI (I)YHKHI/Iﬁ YpaBHCHUS 1 HEPABCHCTBA.
10 | Kontponbraspa6ora Ne 2 1 Dopmynuposams onpeneneHue gorapupma
HOJIOKUTENBHOTO YUCIIa MO MOJIOKHUTETEHOMY
OCHOBAHHMIO, OTJINYHOMY OT €AWHHMIIBI, TEOPEMBI O
cBoiicTBax siorapudma. [Ipeodpa3oBriBaTh
BBIPXKEHHUS, COZleprKalye Jorapu@msl.
Dopmynuposams ONpeAEIeHUE JTOrapuPpMUIECKON
(yHKIMHY 1 OIUCHIBATh €€ CBOICTBA, BBIIEIS
ClTydail OCHOBaHHsI, OONBIIET0 eAUHUIIB, U CITydait
HOJIOKUTENBHOTO OCHOBAHMS, MEHBILETO SANHHUIIBL.
Jloka3pIBaTh, 4TO MOKa3aTenbHas U
norapupmideckas QyHKIUH SBISIFOTCS B3aUMHO
00paTHBIMHU.
Crpoutb rpaduku GyHKIHMH HA OCHOBE
norapupMIYecKor (GyHKIIHH.
Pacnosnasame norapudmdeckrne ypaBHSHUS 1
HepaBeHCTBA. DOpMYIHPOBATH TEOPEMBI O
PaBHOCHIIEHOM Ipeo0pa30oBaHUH JIOrapH(PMHIECCKHUX
YpaBHEHUI U HEpaBeHCTB. Pemarts
norapuMIYEcKHe YpaBHEHUS U HEpaBEeHCTBA.
Dopmynuposams ONPENEIICHUS YHCIIA e,
HaTypaJbHOro Jlorapudma. HaxoauTs npou3BoiHbIe
(hyHKIHI, ComepKaiX MOKa3aTeNbHYI0 () YHKIIUIO,
JorapuPMIYecKyto (HYHKINIO, CTETICHAYIO (YHKITHIO
C JCHCTBHUTEIBHBIM MOKa3aTeNIeM.
HHTerpana u ero npuMeHeHne 11
11 | IlepBoobpazHas 2 Dopmynuposams OnpenerIeHne IepBooOpa3HON
12 | IIpaBuia HaXOXKACHHS 3 (yHKIMN, TEOpeMy 00 OCHOBHOM CBOMCTBE
epBOOOpa3HON NIepBOOOPa3HOM, MpaBUIa HAXOXKICHNST
13 | Ilmomams KpUBOIHHENHOM 4 nepBooOpa3zHoi. Ha ocHOBe TaOIHIIBI
Tparenuu. OnpenenéHHbIiR TIEpPBOOOPA3HBIX ¥ MPABHI HAXOXKICHUS
HHTETpa TIepBOOOPA3HBIX HAXOAWUTH TIEPBOOOPA3HYIO, OOIITHIA
14 Brruncienue o6bEMOB TEl 1 BHUJ HepBOO6pa3HLIX, HeOHpe,Z[eHéHHLIﬁ HUHTCrpal.
15 | KonrponsHas paGora Ne 3 1 o 3ak0oHy M3MEHEHHUS CKOPOCTH JBKECHUS

MaTepHaHLHOfI TOYKHW HAXOAUTH 3aKOH ABWKXCHUSA
MaTepHaHLHOfI TOYKH.




Dopmynuposams TEOPEMY O CBS3U TIEPBOOOPA3HON 1
TUIOIIAIM KPUBOJIMHEHHON Tpamneuuy.
DopmynuposampONpeIeIeHNE ONPENENEHHOIO
unTerpana. Mcnonesys ¢popmyny Hetotona —
JleiiOHMIA, HAXOUTH OMpeNeNEHHBIA HHTETPall,
onma gy GUryp, orpaHUYE€HHBIX TaHHBIMU JIMHUSIMH.
Hcnonp30Bath onpeaeneHHbI HHTErpai IS
HaXO0XJIeHNs1 00BEMOB TeJl, B YaCTHOCTH 0OBEMOB TeI
BpallleHHUS.

JJieMeHThbI KOMOMHATOPUKH. BHHOM 12
HeloTona

16 | Meron MaTteMaTHYeCKOH MHAYKIMA 2 DopmynuposamevIIOCIe0BATEIBHOCT NIEHCTBUN NIpU

17 | TlepectaHOBKH, pa3MeIICHUS 3 UCIIOJIb30BAaHHH JI0KA3aTeNIbCTBA METOIOM

18 Couetanus (KOMOWHAITIN) 3 MaTeMaTHYeCKON MHIYKIUK. Vcronbp30BaTh METO

19 bunom Herotona 3 MaTeMaTHYeCKON MHIYKIIUM JIJIsl I0Ka3aTelbCTRa

20 | KourponsHas pabora Ne 4 1 HEpaBEHCTB, HAXOXKACHHUSI KOHEUHBIX CYMM, NPH
pelIeHnH 3a1a4 Mo TEOPUHU YHUCEIl.
DopmynuposampOnpeeIeHUe ePECTaHOBKH
KOHEYHOI'0 MHOXKECTBA.
Dopmynuposams ONpeieeHHEe pa3MeeHus N-
3JIEMEHTHOTO MHOECTBA 10 K 3IIeMEHTOB.
Dopmynuposams ONPEAEICHIE COUCTaHUS
N-3JIEMEHTHOTO MHOXECTBA 1Mo K 311eMeHTOB.
Hcnonwv3yss GopMyIibl: KOTHMYECTBA NTEPECTAHOBOK
KOHEYHOTI'0 MHOXECTBA, Pa3MeIleHH
N-3JIEMEHTHOI'0O MHOXXECTBA 1O k DJIECMECHTOB
M COYETAHUN N-3JIEMEHTHOrO MHOXKECTBA
1o K 371eMeHTOB, penath 3a1a4d KOMOUHATOPHOTO
Xapakrepa.
3anucvisams hopmyiny GMHOMA
Herorona. @opmyauposams CBOWCTBA TPEYT OJIBHUKA
ITackans u
OMHOMHUANBHBIX KO3 UIIMEHTOB.

Jj1eMeHThl TEOPUHU BEPOSITHOCTEl 13
21 | Onepauuu Haji COOBITUSIMU 3 Dopmynuposams ONPEHCTCHAS HECOBMECTHBIX
22 3aBUCHUMBIE U HE3aBUCHMEBIE 4 COOBITHIA, 00bEIMHEHUS U TIepecedeHns COOBITHIA,
COOBITHS JononHeHus: coobiTs. Mcnomnb3ys Gpopmyny
23 | Cxema bepuymu 2 BEPOSITHOCTH 00bEANHEHHS IBYX HECOBMECTHBIX
24 CHY‘JaﬁHHe BEJIMUMHBI U UX 3 COOBITHIH, q)OpMyHy, CBA3bIBAIOIIYI0 BEPOSATHOCTH
XapaKTEPUCTHKH O00BEIMHEeHUS U TIEPECEUSHHS IBYX COOBITHH,
25 | KourponpHas pabota Ne 5 1 (hopMyny BEpOSITHOCTH JJOTIOIHEHHUST COOBITHSI,

HaXOIUTh BEPOSTHOCTH COOBITHH.
DopmynuposampOoTIpeIeeHIUs 3aBUCHUMBIX 1
HE3aBHUCHMBIX COOBITHH, YCIIOBHON BEPOSTHOCTH.
Hcnonp3ys TeopeMBl 0 BEPOSTHOCTH TIEPECeUeHIS
JIBYX 3aBUCHMBIX M HE3aBUCHMBIX COOBITHH, TEOpEMY
0 BEPOSITHOCTH TIepeCeUeHHS HECKOIBKIX
HE3aBUCHMBIX COOBITHI, HAXOAUTH BEPOSTHOCTH
COOBITHIA.

Pacnosnasams BEpOSTHOCTHBIE YKCTIEPIMEHTHI,
OIMMCBIBaEMBIC C TIOMOIIBIO CXeMBI bepHyImm.
HaxonuTh BEpoSATHOCTH COOBITHS, COCTOSIIIETO B TOM,
49TO B cxeMme bepHymm ycrexom 3aBepImTes JTaHHOE
KOITMIECTBO WCIIBITAHUH.

Dopmynupoeams ONPEIEIICHUs CIIyYailHON
BEJIMYMHBI 1 MHOXKECTBA €€ 3HaueHui. Js
CIIy4ailHOM BEIMYUHBI C KOHEUHBIM MHOXECTBOM
3Ha4YeHHH (POpMYIIMpPOBAThH ONpe/IeTICHUS
pacnpeneneHus cay4aiiHoOl BETUYUHbI U €€
MaTeMaTu4eckoro oxunanus. Haxonurs
MaTEMaTUYECKOE OXKUIAHHUE CITy4aliHON BEIUYMHBI
o e€ pacnpeneneHuro. Mcnoabs30BaTh BEIBOABI
TEOPHH BEPOSITHOCTEH B 3a7a4ax C MPAKTUIECKUM




JKM3HCHHBIM COACPIKAHUCM.

IloBTOpeHne u cucTeMaTH3anMs
Y4eOHOr0 MaTepuaJa
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IloBTOpEHME U cucTEMaTU3aLUL
y4eOHOro MaTepHaa 3a Kypc
anreOpsl ¥ Havall MaTeMaTHYECKOT 0
aHaIM3a
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Konrponbhas padora Ne 6




Pabouasi nporpaMma no reoMeTpuu
10-11 kaaccenl

IlosicHuTEIbHAS 3aAUCKA

VY4yeOHbIE  Kypc MOCTpOeH Ha  ocHoBe  DenepaibHOTO  TOCYAapCTBEHHOTO
o0Opa3oBaTenpHOTO cTaHaapra ¢ yderoM KoHIENuMM MaTreMaTHYecKoro oOpa3oBaHUS U
OpUEHTHUPOBAaH Ha TpeOOBaHUS K pe3yiabTaraM oOpa3oBaHUs, conepxamumcs B [IpumepHOit
OCHOBHOU 00pa30BaTeIbHON MporpaMMe OCHOBHOTO o0mero ooOpaszoBanusi. B HEM Takke
YUUTBHIBAIOTCS JOMHUHMPYIOIME HUJIeUW U MosiokeHus IIporpammel pazButus v (GOpMUPOBAHUS
YHHUBEPCAIbHBIX YYEOHBIX JIEHCTBHH s OCHOBHOTO 0OIIEro oOpa3oBaHMs, KOTOpHIE
obecreunBaroT (HOPMUPOBAHUE POCCUUCKONW T'PakJIaHCKOW HJACHTHUYHOCTH, KOMMYHHUKATHBHBIX
KayecTB JIMYHOCTU U CHOCOOCTBYIOT (POPMHUPOBAHUIO KIHOUYEBOW KOMIETEHLUUU — VMeHUs
VUUMBCAL.

[IporpaMmma 1O TE€OMETPHM HAaNpaBJIeHa HAa PEATN3aIHI0 CHCTEMHO-IEATEIbHOCTHOTO
M0/IX0/1a K Ipolieccy oOyueHus, KOTOpbIii 00ecrieunBaeT:

. MMOCTPOCHHE O00pa30BaTEILHOTO  Mporecca ¢ YUYETOM  HHJIUBUIYATBHBIX
BO3PACTHBIX, IICUXOJIOTUICCKHUX, PU3NOJIOTHICCKUX 0COOCHHOCTEH U 37I0POBhSI 00YJAFOIIUXCS;

. (hopMHpOBaHHE TOTOBHOCTH OOYYarOIIMXCS K CaMOPA3BUTHUIO M HEMPEPHIBHOMY
00pa3zoBaHUIO;

. hopmupoBanue AKTUBHOM y4e0HO-TI03HABATEILHON JIESITENBHOCTHA
00yJaroImXcs;

. (hopMHpOBaHKE MO3UTUBHOTO OTHOILIEHUS K TIO3HAHUIO HAYYHOUM KapTUHBI MHUPA;

. OCO3HAHHYIO OpraHu3alrio OOYyYarolIMMHCS CBOEH JAEATeIbHOCTH, a TaKkKe
aJIcKBaTHOE €€ OLICHUBAHUC;

. TTOCTPOCHHE PA3BUBAIOIIEH 00pa30BaTEIBHONU CPeIbl OOYICHHS.

N3ydeHne reoMeTpuy HallpaBjiIeHO Ha TOCTHXKEHUE CIEAYIOUIUX LEIeH:

. CHUCTEMHOE U 0CO3HAHHOE YCBOEHHUE Kypca reOMeTpuu;

. (dhopMHpoBaHHE MATEeMAaTUYECKOTO CTWJSl MBILIUICHUS, BKJIIOYAIOIIEr0 B cels
MHIYKLIHIO U AeTyKIHUI0, 00001eHne U KOHKPETU3AINI0, aHAJIU3 U CHHTE3, KJIacCU(DUKALUIO U
CUCTEeMAaTH3allHI0, a0CTparupoBaHue U aHaJIOTHIO;

® Pa3BUTUC UHTCPCCA o6yqafom1/1xc;1 K U3YYCHHIO TCOMETPHUH,

® HCIIOJIB30BAHHUEC MATEMAaTHYCCKHUX MO,I[GJICI;'I A1 p€IICHUA IIPUKIAIHBIX 3ajaadq,
3a4a4 U3 CMCXKHBIX JUCHUIIINH,

® Hpno6peTeHHe OIIbITa OCYIICCTBJICHUA yqe6HO'HCCHeHOBaT€HBCKOﬁ, HpOGKTHOﬁ n
I/IH(bOpMaI_[I/IOHHO-HOSH&B&TCJ’ILHOFI AJCATCIBbHOCTH,

® Pa3BUTHC HWHAUBUAYAJIBHOCTU W TBOPUYCCKHUX CHOCO6HOCTCI>1, HaIIpaBJICHHOC Ha

MOJIFOTOBKY BBIITYCKHUKOB K 0CO3HAHHOMY BBIOOPY MpOdeccHH.

YueOupiii mnpenmer «l'eoMeTpus»» BXOOUT B MEpPEUYCHb YUEOHBIX MPEAMETOB,
00s3aTeNbHBIX JUISI W3YYeHUS B cpeaHeil (monHoi) oOmieoOpazoBarenbHOM mikone. JlaHHas
MporpaMma mpeaycMaTpuBaeT U3ydeHue npeaMera Ha 6a30BOM ypOBHE.

[IporpamMma peanu3yeT aBTOPCKHE HJIEH Pa3BUBAIOIIEIO OOYYEHHUs T€OMETPUHU, KOTOPOe
JOCTUTAETCSI 0OCOOCHHOCTSIMH M3JI0KEHUSI TEOPETUIECKOTO MaTeprana U CUCTEMOU yIpakHeHU!
Ha JI0Ka3aTelbCTBO, CpaBHEHHE, MOCTPOCHHE, aHAJU3, BBIJEIIEHHWE TJIaBHOTO, YCTAHOBIICHHUE
CBsI3ei, KitacCHU(UKaIUIo, 0000IIEeHUE U CUCTEMATHU3AIIHIO.

O0mas xapakTepucTuKa Kypca

Conepxxanne kypca reomerpun B 10-11 krmaccax mpeAcTaBieHO B BUIE CHEAYIOLIUX
cojiepxkaTenbHbIX pa3nenon: «llapamnenbHOCTs B mpocTpaHCcTBe», «llepneHauKyIspHOCTh B



IIPOCTPAaHCTBE», «MHOrorpaHHukn», «KOoOpaMHAaTBI M BEKTOpPbl B IIPOCTpaHCTBE», «Tema
BpameHus», «O0bsémbl Ten. [Inomans chepor», «I'eoMeTprsi B HCTOPUIECKOM Pa3BUTHIY.

B paznene«llapauieibHOCTD B NMPOCTPAHCTBE» BBOJIUTCS MOHSITHE
MapajuIeIbHOCTH MPSMOW U TUIOCKOCTH, KOTOPOE CIYKHT (PYHIaMEHTOM TMOKOTO W MOIIHOTO
anmapara, UCI0JIb3yeMOT0 B PELICHUN T€OMETPUUECKUX 3aa4.

B 3ajaun u3ydeHus paszzaena «llepneHAMKYJSIPHOCTH BIPOCTPAHCTBE» BXOIUT
pasBUTHC YMCHHA pClIaTh 3aJadyupalliOHaJIbHBIMKU METOJaMH, BHOCHUTH HCO6XOI[I/IMI)IG
KOPPCKTHUBEI B XOAC PCIICHHUA 3aJa4H.

Ocob6enHocThi0 paznena «MHOTOrPAaHHUKH» SIBIACTCS TO, YTO Marepuan JaHHOTO
paszena HOCUT IPUKIIAJHON XapaKTep W YYUTHIBAET B3aHMMOCBSI3b CHUCTEMbl HAyYHbIX 3HAHUU U
MCTOJZAa MO3HAHUA — MAaTEMAaTUYCCKOTO MOJACIIMPOBAaHNA, 06J1az[aeT IIHAPOKHUMHU BO3MOKHOCTSIMU
JIIsL Pa3sBUTUA AJITOPUTMHUYCCKOI'O MBIIIJIICHUA, o0ecrieunBaeT OIIBIT HpOJIYKTHBHOﬁ
ACATCIBbHOCTH, O6CCHC‘-II/IB&IOHII/II\/'I Pa3sBUTHEC MOTHUBALIUU K o6yqumo 1 UHTCIIJICKTA.

Paznen «KoopauHaThl 4 BEKTOPbI B MPOCTPAHCTBE» PACIIUPSAET MOHSATHS, U3y4YEHHBIE
B Kypce reomMeTpuu 7-9 KiaccoB, a TakXke MeToJbl uccienoBaHus. Llenbio n3yuyeHus AaHHOTO
pasnena sBisercs (OpMHpPOBAHHE YMEHHUS NPUMEHATHh KOOPAMHATHBIA METOJ AJIsl pelleHus
PA3INYIHBIX TCOMETPUUCCKUX 3aaa.

Marepuan paznena «Tesa BpameHus» criocoOCTBYET pa3BUTHIO CaMOCTOSITEIbHOCTH B
OpraHu3aIMi W TPOBEJACHUU HWCCICIOBAHUN, BOOOpPaXEHUS M TBOPYECKUX CIOCOOHOCTEH
yUaIXcs.

Marepuan pazaena «Oobémbl Tea. [lnomans chepb» Gopmupyer npeacraBieHus: 00
o0UIMX UJesX U MEeToJaX MaTeMaTH4YeCcKOro aHaiu3a U reomerpuu. Llenb mzyuenus pasgena —
MpUMEHEHHE MaTeMaTHUeCKOro anmapara Jjsl peleHusIMaTeMaTUYeCKUX U MPaKTUUECKUX 3a/ay,
a TaKoKe JUIsl I0Ka3aTeIbCTBa psia TEOPEM.

Paznen «I'eomerpusi B HMCTOPHUYECKOM Pa3BUTHH» I[O3BOJISIET CcHOPMUPOBATH
MIpPeJICTaBJICHUE O KyJIbTYPHBIX M HICTOPHUUECKUX (PaKTOpax CTAHOBJICHUS MAaTEMaTUKU KaK HAayKH,
O LEHHOCTH MaTeMaTUYeCKUX 3HAHUW U UX MPUMEHEHHH B COBPEMEHHOM MHUpPE, O CBS3U
Hay4YHOTO 3HAHUS U LIEGHHOCTHBIX YCTaHOBOK.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U MPeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS COAePKAHUSA
Kypca reoMeTpuu

N3ydyeHue reoMeTrpuu IO JaHHOW mporpamMme crnocoOcTByeT (HOPMHUPOBAHUIO Y
y4ammxcs JUYHOCTHBIX, MeTanpeIMETHBIX, PEeIMETHBIX pe3ynbTaToBOOYyUYEHUS,
COOTBETCTBYIOIIUX TpeboBaHusM DenepanbHOr0 TOCYJapCTBEHHOTO  00pa30BaTENBHOTO
CTaHJapTa CpellHero ooIero oopa3oBaHusl.

JIMYHOCTHBIE pe3yJabTaThbl:

1. BOCITUTaHUE POCCUHCKON TPa)KIaHCKOM MICHTHYHOCTH: MATPUOTU3MA, YBAKECHUS
K OTeuecTBy, OCO3HAHUS BKJIaJla OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAyKu;

2. (opMuUpOBaHME MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOMN MPaKTHKY;

3. OTBETCTBEHHOE OTHOIIEHHE K OOYyYeHHIO, T'OTOBHOCTb U CHOCOOHOCTh K
CaMOPAa3BUTHIO M caMOOOPAa30BaHUIO HA MPOTSKEHUN BCEeW >KU3HU; CO3HATENIbHOE OTHOIICHUE K
HeNpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIIHOM MpodeccHoHaTbHOW M 0OLIeCTBEHHOU
NeATeNbHOCTH;

4. OCO3HAHHBII BBIOOp Oynymiel npodeccnoHaIbHON JAeATeNbHOCTH Ha 0ase
OpUEHTUPOBaHUS B Mupe npodeccuil W npodeccHOHATBHBIX MNPEANOYTEHHH; OTHOILIEHHE K
npoecCUOHANBHONW  JIEATENbHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEUICHUM JIMYHBIX,



OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX W  OOUICHAMOHAIBHBIX MpobieM; (popMupoBaHHe
YBOKUTEIBHOTO OTHOLICHHS K TPYIY, Pa3BUTHE OIBITA YYaCTUS B COLUATIBHO 3HAYNMOM TPY/IE;

o. YMEHHE KOHTPOJHUPOBATH, OLIEHWBATh U AHAJIU3UPOBATH MPOLIECC U PE3ybTar
y4eOHOM U MaTEMaTHYECKOH IeATEIIHbHOCTH;

6. YMEHHE YIPABJISATh CBOEH MO3HABATEIBLHON JESITEIBHOCTBIO;

1. YMEHHE B3aUMOJEHCTBOBATh C OJHOKIACCHUKAMHM, IETbMHU MJIAIIETO BO3pacTa U

B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIECTBEHHO IIOJIE3HOM, Y4eOHO-HUCCIeI0BATEIHCKOM,
HpOGKTHOﬁ U APpYTuX BUAAX ACATCILHOCTH,

8. KPUTHUYHOCTb MBIIUJICHWA, HWHULOMWATHBA, HAXOJAYUBOCTD, AKTUBHOCTL  IIPpU
pEIICHUH MaTeMaTHYECKUX 3a/1a4.

MeTaHpeI[MeTHble pe3yJbTaThbl:

1. YMCHHUEC CaMOCTOATCIIBHO OIPCACIATL LU cBoen ACATCIbHOCTH, CTAaBHUTh U
dhopmynupoBaTh i ceOsl HOBBIE 3a7auu B yu€Oe;
2. YMEHUE COOTHOCUTb CBOM JIGUCTBUS C IUIAHUPYEMBIMHM DPE3yJIbTaTaMH,

OCYIIECTBJISITh KOHTPOJIb CBOEH JACSITEIIBHOCTU B TIPOIIECCE TOCTIKEHHS pe3yiIbTaTa, ONPeesiTh
CHocoObl IEUCTBUN B paMKax MPEJIOKEHHBIX YCIOBHI U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS CUTYaIUEH;

3. YMEHHE CaMOCTOATEIbHO TPUHUMATHh PEIICHHUsS, MPOBOJWTh aHadu3 CBOEH
NS TETFHOCTH, MPUMEHSITh PA3JIMYHBIC METO bl TIO3HAHUS;

4, BJIaJIcHNE HaBBIKAMH MMO3HABATEIBHON, YICOHO-HCCIE0BATEIHCKON M MMPOESKTHOM
NEeSITENHHOCTH;

5. dbopmMupoBaHME TOHATHUWHOTO ammapara, yMEHHUsS Cco3JaBaTh OO0O0OIICHHS,
YCTaHaBIIMBATh AaHAJOTHH, KIacCU(UUIUPOBATh, CAMOCTOSTEIbHO BHIOUpPATh OCHOBAHUS U
KpUTEpUHU IS KiIacCU(UKALINN;

6. YMEHHUE YCTaHABIMBATh MPUYMHHO-CJICICTBCHHBIC CBS3U, CTPOUTH JIOTHMYECKOE
paccyxJeHne, yMO3aKiItoueHne (MHIyKTUBHOE, JeYKTUBHOE U 110 aHAJIOTHH) | JeTaTh BEIBOIBI;

7. (hopmMupoBaHNE KOMIETEHTHOCTH B 00JIACTH WCIOJB30BaHHUS MH(POPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA,

8. YMEHHUE BUETh MAaTEMaTHYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOW CUTYallMH B
JIPYrUX AUCIUILUINHAX, B OKPYKAIOIICH KU3HHU;

9. YMEHHUE CaMOCTOSATEIILHO OCYIIECTBIIATh MOUCK B PA3IMYHBIX UCTOYHUKAX, OTOOD,

aHallM3, CcHUCTEeMaTH3alui0 U Kiaccupukauuo HHPOpMAMK, HEOOXOTUMOM Ui pelIeHHs
MaTeMaTHYeCKUX MpoOsieM, MPEACTaBIsATh €€ B MOHITHOM ¢opme; MpUHUMATh pEIICHHE B
YCIOBUSAX HEMOJIHOM UM W30BITOYHON, TOUHON WM BEPOSTHOCTHOM MH(GOpPMAIIUU; KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATHh HH(DOPMALINIO, TTOTYIaEMYIO U3 PA3IMUYHBIX UCTOYHUKOB;

10. ymeHHMe UCHOJB30BaTh MaTeMAaTHUYECKUE CPEACTBA HArMsAgHOCTH (Tpadukw,
TaOJIMIIbI, CXEMBI U JIP.) VIS UIUTIOCTPAIMK, HHTEPIPETAIMU, apTyMEHTAIUH;

11.  ymeHwue BbIABHraTh TMIIOTE3bl MPU PEIICHUU 33Ja4d, TOHMMAaTh HEOOXOJIUMOCTb
WX MPOBEPKH;

12. moHMMaHHE CYIIHOCTH alrOPUTMUYECKHX MPEANUCAHUN U YMEHHUE JAeCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM.

IIpenmerHble pe3yabTaThl:

1. O0CO3HAHME 3HAYEHMS MAaTEMATUKH B MIOBCETHEBHOM KU3HU YCJIOBCKaA,

2. OpeaACTaBJICHUC O MaTeMaTU4EeCKOM HAayKC Kak C(I)epe MaTeMaTHUYEeCKO U
ACATCIBHOCTH, 00 sTanax eé pa3BuTH, O €€ 3HAaUYUMOCTH JIJIs Pa3BUTHA HUBUIIU3ALIUU;

3. YMCHHC OIIMCBIBATH SBJICHHUA PCAJIBHOIO MHPAa HAa MATCMATUYCCKOM A3BIKC,

NpEACTaBJICHUEC O MATCMATHYCCKUX MOHATHAX U MATCMATUYCCKUX MOJCIIAIX KakK O Ba)KHEHIIIEM
HHCTPYMCHTApPUH, IO3BOJIAOIICM ONMMCHIBATD U U3YUATh PA3HBIC ITPOLCCCHI U SABJICHU,



4, Mpe/ICTaBJICHUE 00 OCHOBHBIX MOHATHAX, UACSIX U METOJaX T€OMETPHUU;

5. BJIaJICHUE METOJaMHu J0Ka3aTeJIbCTB U aJTOPUTMAMU pEIICHHS; YMEHHE HX
MIPUMEHSATb, IPOBOIUTH JJOKA3aTEJIbHbIEC PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

6. MPAKTUYECKH 3HAYMMBIC MATEMaTHYCCKHE YMEHHUS M HABBIKH, CIIOCOOHOCTh UX
MIPUMEHEHHUSI K PEIICHUIO MAaTeMaTHYECKUX U HEeMAaTeMaTUYeCKUX 3a/1a4;

7. BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX MPOTPAMM MPHU PELICHUU
MaTeMaTUYECKUX 3aad.

HﬂaHpreMble pe3yJabTaThbl Oﬁy‘-lel-ll/lﬂ reoMeTpun

BbInycKHUK Hay4YUTCS:

. ONEepUpOBaTh TMOHATUSAMHU: TOYKA, IMpsAMas, IUIOCKOCTh B MPOCTPAHCTBE,
NapajuIebHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTE;

. pacrno3HaBaThb OCHOBHbIE BHJABl MHOTOIPAaHHUKOB (TMpu3Ma, NOUpaMuja,
MPSIMOYTOJIbHBIN Napasuienenunen, Kyo);

. n300paxkaTh FreOMETPUYECKHE (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

. W3BJIeKaTh WHGOPMAIMI0O O MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (urypax,
MIPEJICTaBICHHYIO Ha YepTexkax;

. npuMeHsTh TeopeMy [ludaropa mpu BeIYMCIEHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX
uryp;

. HaxXoJUTh OOBEMBI U IUIOIIATN MOBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB C
MpUMEHEeHUEeM (PopmyIT;

. pacrno3HaBaTh Tejla BpalleHHs: KOHYC, HIUIUHAP, chepy U map;

. BBIYHCIATH O0BEMBI U TUIOIIAIN TTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U
TeJ BPALEHHs C MOMOIIBIO (hOPMYIT;

. OTIEpUPOBAThH MOHITHEM <«(JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;

. HaXOJUTh KOOPAWHATHI BEPIIMH KyOa U MPSIMOYTOJILHOTO Mapalieienuresa;

. HaxoJUTh MPHUMEpPhl MAaTEeMAaTUYECKUX OTKPBITMA U HUX aBTOpPOB, B CBS3U C
OTEYECTBEHHOUN U BCEMUPHOI UCTOPUEH;

. NOHMMATh POJIb MAaTEMATUKH B pa3Butuu Poccuu.

B nosceonesrotii scuznu u npu uzyuenuu opy2ux npeomemos:

. COOTHOCHUTh a0CTpaKTHBIE T€OMETPHUYECKHE MOHATHS M (PAKThl C peaIbHbIMU
KU3HEHHBIMU 00BEKTaMU U CUTYAIUSIMU;

. UCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETpUUYECKUX Quryp ans
pelIeHus 3a/1a4 MPAKTUYECKOTO COAeP KaHMUS;

. COOTHOCHUTH IUIOMIAN TOBEPXHOCTEH Tel OJUHAKOBOW (OPMBI M PA3IUYHOIO
pasmepa;

. OIleHUBaTh (HOPMYy MPABHIBHOTO MHOTOTPAHHUKA TOCIE CIMJIOB, CPE30B U T. L.

(ompenensaTh KOJMYECTBO BEPUIMH, pEOEp U IpaHel MOJyYeHHBIX MHOTOTPAaHHUKOB).

BblﬂyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTBHCH:

. OPUMEHATh JJIs  pelleHus 3ajjad TreoMeTpudeckue (akTbl, €CIU YCIOBHS
IPUMEHEHMS 33a]JaHbl B IBHOH (hopme;

. pemaTh 3aJaud Ha Hax0XKJIE€HHE T'€OMETPHUECKUX BEIMYMH IO oOpas3laM WiIx
aJITOPUTMaM;

. JienaTh TUIOCKHE (BBIHOCHBIE) YEPTEXXHU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM
quciie pUCOBaTh BUJI CBEpPXY, COOKY, CTPOUTH CEYEHUS] MHOTOTPAHHUKOB;



. U3BIIEKaTh, HWHTEPIPETHPOBATH M  MpeoOpa3oBbIBaTh  HH-QOPMALUIO O
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX;

. NPUMEHATh TeOMEeTpHUYecKue (akThl Ui pelmieHus 3agad, B TOM UHUCIE
IIPEII0JIAraloINX HECKOJIBKO 111aroB PEIICHHUS;

. OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

. (bopMynHpOBaTh CBOWCTBA U MPU3HAKH (HUTYP;

. JOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHMUS;

. 3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CHCTEME KOOp/IMHAT;

. BJIAJIETh CTaHJAPTHON Kiaccu(uKanmeil MpoCTpaHCTBEHHBIX (GuUryp (MupaMuipl,
MIPU3MBI, TapAJUICIEIUIIE/bI);

. UCITIOJIb30BAaTh  CBOMCTBA TEOMETPUYECKUX (GUTYp [UIA pEHICHHs 3a/4ad
MPaKTUYECKOI0 XapakTepa U 3a/1a4 U3 Ipyrux odnacTel 3HaHUI;

. pelaTh NpocTelIre 3aja4uy BBEIEHHEM BEKTOPHOTro 0asuca.

MecTo Kypca reoMeTpuu B Y4eOHOM ILJIaHe
B 0a3ncHOM ydueOHOM (0Opa3oBaTEILHOM) TUIAHE Ha M3ydeHue reomerpuu B 10-11
KJlaccax CpeJHed WIKOJBI OTBEACHO 2 YUeOHBIX Yaca B HENEN0 B TEYCHHE KaXJIOTO Toja

00y4eHwHsI.

Coaepsxkanue Kypca

[ToBTOpEHUE

Pemenne 3amay ¢ nTpuUMeHEHHWEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3amadd  Ha
JI0Ka3aTeNbCTBO M TOCTPOEHHE KOHTpHpuMepoB. lcmonb3oBaHue B 3afadax MPOCTEHIINX
Joruyeckux mpaBwi. Pemenue 3amad ¢ HUCMONB30BAaHMEM TEOPEM O TPEYroJIbHHKAX,
COOTHOIIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenue 3amau ¢ ucnosib3oBaHueM (akTOB, CBA3aHHBIX C OKPY)KHOCTSAMU. Pemenue 3anad Ha
M3MEpeHus Ha MJIOCKOCTH, BHIYMCICHUE JUTMH U IUIomazei. Pemenne 3aau ¢ UCHOIb30BaHUEM
METO0/1a KOOpJMHAT.

Harnsggnas crepeoMerpus

Qurypel U uUX u300pakeHus: (MPSAMOYTOJbHBIA Mapajienenumnes,, Ky0, MNupamujaa,
npu3Ma, KOHyc, HWIHHID, chepa). OCHOBHBIE MOHATHS CTEPEOMETPUU U UX CBolicTBa. CeueHus
KyOa u Terpadiapa. Touka, mpsiMas U IJIOCKOCTh B MPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUU U
CIIEICTBUS M3 HHUX. B3anMHOEe pacronokeHue MNpSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[lapaninensHOCTh MNPSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. M300paxkeHHe MpocTedImx
MIPOCTPAHCTBEHHBIX (PUTYP HA MIIOCKOCTH.

IlapannenbHOCTh U NEPIEHINKYIIPHOCTD B MPOCTPAHCTBE

Paccrosinus mexay purypamu B mpoCTpaHCTBE.

Vsl B npocTpaHcTBe. [lepneHuKyIIspHOCTh NPSAMBIX U IIOCKOCTEH.

IIpoekiuss ¢urypsl Ha MIOCKOCTh. IIpW3HaKM NEPHEHIUKYISIPHOCTH TMPSAMBIX U
IJIOCKOCTEN B POCTpaHCTBE. TeopeMa 0 TpEX MEPIEHANKYIISIPaX.

Muororpannuku

[Mapannenenunen. CBoiicTBa NpsAMOYrojbHOTrO napauienenumnena. Teopema [Iudaropa B
npoctpanctee. [Ipuzma u nupamuna. [IpaBunbHas nupamuga u npaBuiibHas npusma. Ilpsmas



nupamMuzia. JIeMEHThI IPU3MbI U TIPaMU/IbI.
[IpocTeiimme koOMOWHAIIMM MHOTOTPAaHHUKOB U TEJ BpalleHUs. BoluncieHne >eMeHTOB
MPOCTPAHCTBEHHBIX (puryp (p&€Opa, TuaroHaiu, yribl).

Tena Bpanienus

Hununnp, xonyc, cgepa u map. OCHOBHbIE CBOWCTBA MPSMOr0 KPYroBOTO LMJIMHJIPA,
IIPSIMOTO KpPyroBOro KoHyca. M3o0paxeHue Ten BpauleHUs Ha IulockocTd. llpencrasienue o6
yCEYEHHOM KOHYCE, CEUEHHUAX KOHyca (mapajUieIbHBIX OCHOBAHHMIO M TMPOXOSAIIUX dYepe3
BEpIIMHY), CEUEHUSAX IWIMHApPA (MapajyieIbHO U MEPHEHAMKYISIPHO OCH), CEUEHHUsX IIapa.
Pa3BépTka nmnmHApa 1 KOHycA.

0O0bBémbl Tei. [lnomans chepsl

[TonsTie 06 06béMe. OOBEM MUpaMUIbl U KOHYCA, MPU3MbI U IuauHApa. O0BEM mIapa.

[Tono6Hble Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IJIOMIAIMU MOBEPXHOCTEN U
o0bémamu noAoOHbIX Teid. [lnomanp MoOBEPXHOCTH MPABUIILHOW MUPaMUJIbl U IPSIMON MPU3MBI.
[Inomane MOBEpXHOCTH MPSMOTO KPYrOBOTO LIMJIMHAPA, MIPSMOTO KPyrOBOro KOHyca M Iapa.

KoopamnHaTel 1 BEKTOPBIB IIPOCTPAHCTBE

JIBuKeHHsT B TMPOCTPAHCTBE: TNapauiebHBIH MEPEHOC, IEeHTpalibHas CUMMETpUs,
CUMMETpHsI OTHOCHUTEIBHO INIOCKOCTH, NOBOPOT. CBOMCTBA ABM>KeHUN. [IpuMeHeHne aBuxeHui
IIPY PELICHNN 3a]ay.

BexTopel u xoopauHatel B npoctpaHcTBe. CyMMa BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
4HCIIO, YroJl MeXAy BekTopaMu. KoJuiMHeapHble M KOMILIaHapHbIE BEKTOpbL. CKanspHOE
IIPOU3BEACHNUE BEKTOPOB. TeopeMa O PA3JIOKEHUHM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BeKkTOpaM. CKalsipHOE NPOU3BEACHHE BEKTOPOB B KOOpAMHATax. lIpuMeHeHue BEKTOpOB mpu
pelieHun 3a7ad Ha HaXOXKJICHHWE pACCTOSHUM, IJIWH, TJomaneii u o0bEMOB. YpaBHEHHE
IUIOCKOCTU B IPOCTpAaHCTBE. YpaBHeHUE cdepbl B mpocTtpaHcTBe. Dopmyna Ui BBIYUCICHUS
PacCTOAHUSA MEXAY TOYKaMU B IIPOCTPAHCTBE.

TemaTnyeckoe NJIAHNPOBAHHUE

10 kaace
(2 gaca B Henento, Bcero 70 yacoB)

Ne Conepxanue KoauvecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4yeOHOro MaTepuaJia 4acoB JAesITeIbHOCTH (HAa YPOBHE Y4eOHBIX
NeHCTBHIA)
BBesieHue B cCTEPeOMETPHIO 9

1 | OcHOBHbIC TOHSTHUS 2 Ilepeuucnsims OCHOBHBIC MTOHSITHSI CTEPEOMETPHH.
crepeoMeTpun. AKCHOMBI OnuchIBaTh OCHOBHBIC MOHSTHS CTEPEOMETPUH (TOUKA,
CTEPEOMETPUH npsiMast, TWIOCKOCTh ).

2 CrencTBrs U3 aKCHOM 2 Onucvigams BO3MOKHBIE CTIOCOOBI PaCIIONIOKEHHS TOYEK,
CTEPEOMETPUH MPSMBIX U IJIOCKOCTEH B POCTPAHCTBE.

3 | IlpocTpaHCTBEHHbIC 4 Dopmyaupoeamsb aKCUOMBI CTEpEOMETpUU. Pa3biCHATH U
¢urypsr. HauanbHbie WILUTIOCTPUPOBATH AKCHOMBI.
HPEICTABJICHHS O Dopmynuposams 1 I0KA3bIBATH TEOPEMBI — CICICTBUSI U3
MHOTOTPAaHHHUKAX AKCHOM.

4 | KonrpompHas padora Ne 1 1 Dopmynuposams CIOCOOBI 3aIaHUS TIOCKOCTH B

MPOCTPAHCTBE.
Ilepeuucasms 1 ONNACHIBATH OCHOBHBIE 3JIEMEHTHI
MHOTOIPaHHUKOB: pEOpa, BEPIINHEL, TPaHH.

Onucvisams BUABI MHOTOTPAaHHUKOB (TIMpaMuUa,




TeTpadIp, MPU3Ma, IPSMOYTOIBHEIN MapaJuIeIeITHIIC]T,
Ky0), a TaKXKe UX DIIEMEHTHI (OCHOBaHMS, OOKOBBIC TPAHH,
pE€Opa ocHOBaHMsA, OOKOBEIE PEOPA).

Pewiams 3amaun Ha TOCTPOCHUE CEUCHUI

MHOTOIPaHHHKOB.

MapanneabHOCTH B 15
MPOCTPAHCTBE

5 | B3auMHoe pacronoxeHne 3 Onucwisams BO3SMOXKHBIE CIIOCOOBI PACHIOJIOKEHHUS
JIBYX TPSIMBIX B B IIPOCTPAHCTBE: JIBYX NPSIMBIX, PSIMOH U TIOCKOCTH,
MIPOCTPAHCTBE JIBYX TUTOCKOCTEH.

6 | IlapamiensHOCTB MPSIMO 4 Dopmynuposams ONPEAEIEHNS: TapAIUIETBHBIX MPSIMBIX,
1 TJIOCKOCTH CKPEIIUBAIOLINXCS PSMBIX, MTApAIIETbHBIX MTPSIMOHN U

7 | HapamnensHOCTH 3 TUTOCKOCTH, TIapaJUIENbHBIX TUIOCKOCTEH, Mpeodpa3oBaHme
TUIOCKOCTE! JIBIDKEHUS, (PUTYpBI, CAMMETPHYHOM OTHOCHTEIILHO TOYKH,

8 | Ipeobpazosanue Gpuryp B 4 paBHBIX (uUTryp, TpeoOpa3oBaHUs OAOOUS.
NPOCTPAHCTBE. Pasvsacnams nonsTHs: IpeodpazoBanue Guryp,
IMapaniensHoe napaJuleNbHBIN MepeHoc, MapaielibHoe IPOEKTHPOBaHNUE,
NPOEKTUPOBAHUE napaJuienbHas npoeKiys (M300paxeHue) GUrypsl.

9 KourpomnbHas pa6ora Ne 2 1 DopmynupoeamsCBOUCTBA MaPATIETLHOTO

MPOEKTHPOBAHMSI.
Dopmynuposams u 00Ka3b16aMb TPU3HAKU:
MapaJuIeNbHOCTH JIBYX MPSMBIX, MApaJUIEIbHOCTH MPSIMON
W IUIOCKOCTH, NMapajuIeIbHOCTH ABYX TJIOCKOCTEH.
Dopmynuposams 1 00Ka3b16aMb CBOKCTBA: MapaJUIEIbHBIX
IPSIMBIX, IAPAJUIENBHBIX IIJIOCKOCTEH.
Pewams 3a1aun Ha MOCTPOCHUE CEUSHHUIN
MHOTOIPaHHUKOB, @ TAK)Xe MOCTPOSHUE H300paKEeHUH
¢uryp.

IlepnenanKyJIIPHOCTH B 27

NPOCTPAHCTBE

10 | Yrox mexzay nmpsAMBIMU B 2 Dopmynuposams ONPENEIICHUS: yriia MEXIY
POCTPAHCTBE MEPECEKAIOLIMMUCS MTPAMBIMU; yIila MEXIY

11 | IlepneHOUKYISIPHOCTH 3 CKPELIMBAIOIUMHUCS IPSIMBIMH; ITPAMOIA,

IIPSIMOM U TUIOCKOCTHU NEPIEHIUKYISAPHON TNIOCKOCTH; YI1a MEXAY IIPAMOM 1

12 | TlepneHnukynsp u 4 IUIOCKOCTBIO; YIJIa MEX/y ABYMS IIOCKOCTSIMU;
HaKJIOHHAsI MEPIEHANKYIISIPHBIX TIIOCKOCTEH; TOUEK, CUMMETPHYHBIX

13 | Teopema o Tpéx 4 OTHOCHUTEIIFHO TUIOCKOCTH; (PUryp, CHMMETPHYHBIX
NEPIECHAUKYISIpax OTHOCHUTEIIBHO ITUIOCKOCTH; PACCTOAHUSA OT TOUYKU IO

14 | KontponsHas pa6ora Ne 3 1 (urypbl; paccTosiHASL OT MPSIMOM JI0 TTAPaJUICILHOM eif

15 | Yrom Mexmy mpsivMoii i 3 TUIOCKOCTH; PACCTOSIHUSI MEXTy NapajuIeIbHBIMU
IUIOCKOCTBIO TUIOCKOCTSIMHU; OOLIETO MEPNEHINKYIAPa IBYX

16 | JByrpanHslif yron. Yron 4 CKpEIIMBAIOMINXCS MPAMBIX.

MEXTy ABYMSI Onucvigams TIOHATHS: TIEPIICHANKYIISP, HAKIIOHHAS,
[IOCKOCTSIMMU OCHOBaHME MEPICHINKYIAPa, OCHOBAHNE HAKIOHHOMH,

17 | TlepnenaukynspHste 3 NPOEKLHSI HAKJIOHHOM, OPTOrOHAJIbHAS ITPOSKIHUS (QUTYpHI,
HIIOCKOCTH paccTosTHUE MEXLy CKPEIIUBAIOIIIMUCS IPSMBIMH,

18 | Tlnomans opToroHanbHOM 2 3epKajibHasi CHMMETPUS, IBYTPAHHbIA yroil, TpaHb o
TPOEKIHH JBYTPAHHOTO yIJia, peOpo ABYTPaHHOTO yIila, TMHEHHBIN
MHOTOYTOTBHHKA yroi IByrpatHoro yria.

19 | Konrponsras padora Ne 4 1 Dopmynuposams 1 00KA3b16aMsb TPUHAKH:

MEPIEHANKYISIPHOCTH TIPSIMON M TITOCKOCTH,
MIEPIIEHANKYISIPHOCTH JIBYX IIOCKOCTEH.
Dopmynuposams u 00KA3bIBAMb CBOUCTBA:
MEePIEHANKYISIPHBIX TPSIMBIX; IPSMBIX,
MEePIEHANKYISIPHBIX TIIOCKOCTH; TEPIIEHANKYIISIPHBIX
TUIOCKOCTEH. Dopmynuposams u 00KA3b16aNb TEOPEMBI: O
NEPIEHINKYIIAPE U HAKIOHHOM, POBEAEHHBIX U3 OJHON
TOYKH; O TPEX MEPHEHIUKYIAPAX; O IUIOMAIU
OPTOrOHAJILHON MPOEKIUHU BBITYKIIOTO MHOIOYTOJIbHHKA.
Pewiamsy 3amaun Ha [OKA3aTENBCTBO, a TAKKE
BBIUUCIICHHE: YIJIa MEXY MPSAMBIMH, YIJ1a MEXIy MPIMOU
U TIOCKOCTBIO, YIIIa MEXKIY MIOCKOCTSAMH, PACCTOSHUS OT
TOYKH 0 NMPSIMOM, paCCTOSHUS OT TOUKH A0 IJIOCKOCTH,




PacCCTOSIHUA MEKY CKPCIIUBAIOIIIUMUCA IPSIMBIMU,
pacCTosIHUA MEXKAY MapaJlJICJIbHBIMU INIOCKOCTAMU,
miomaan OpTOFOHaHBHOﬁ MPOCKIIMHU BBIITYKJIOT'O
MHOI'OyTroJIbHHKA.

MHOrorpaHHHKH 15
20 | INpusma 4 Onucbigams TIOHATHUS: TEOMETPUUYECKOE TEN0, COCETHUE
21 | MNapamwienenumen 3 rpaHd MHOTOTPaHHUKA, TUIOCKUH yroJl MHOTOTpaHHHUKA,
22 | Ilupamuna 5 JIBYTpaHHbBIN yrojl MHOTOTPaHHUKA, IJIOUIA/1b
23 VceueHHas UpaMua 2 MOBEPXHOCTH MHOI'OIpaHHUKA, TMarOHaJIbHOE CeYCHUEe
24 KOHTpOJ'H)HaH pa6o’ra No 5 1 IMPU3MBI, IIPOTUBOJICKAIINC I'PAaHU ITapajuIClICIuIeaa,
JIMaroHaJIbHOE CeYEeHUE PU3MBbI M TUPaMUAbI, yceUEHHAS
nMpaMua.
DopmynuposampONpeIeNIeHNs: MHOTOTDaHHHKA,
BBIITYKJIOTO0 MHOTOTPAaHHHKA, TIPU3MBIL, TIPSIMOH IPU3MBI,
NPaBUJILHOM PU3MBI, NTapaJuIeenuIiesia, MMpamMu/Ibl,
NPaBUILHOW UPaMU/Ibl, TPAaBUIBHOTO TETPAd/Ipa, BbI-
COTBI MPU3MBI, BBICOTHI TUPAMHU/IbI, BEICOTHI YCEUYEHHON
paMuAbl, artoemMbl TPaBUIHLHON TUPAMUJIBL.
Dopmynuposams 1 NOKA3bIBaTh TEOPEMBI: O ILIOIA M
OOKOBOI TOBEPXHOCTH NPSIMOM MPU3MBIL, O IUArOHaJISX
napaJuiesnenuena, o KBaapare
JIMarOHaJIMIPSMOYTOJIBHOTO MapajuielienuIesaa, o
IO OOKOBOM MOBEPXHOCTH MPABUIHLHON MUPAMUIBI,
0 TUTOIIA N
OOKOBOIi TOBEPXHOCTH NPaBHIILHON yceu€HHOM
mapaMHuabI.
Pewams 3a1aun Ha JOKa3aTENbCTBO, A TAKXKE
BBIYKCIICHHE: 3JIEMEHTOB MPU3MBbI U MUPAMUJIbI, TUIOMAIN
MOJTHOM ¥ OOKOBOH ITOBEPXHOCTH MTPU3MBI 1 MUPAMUIBIL.
IloBTOpEHME N 4
crucTeMaTH3anus y4eGHOro
MaTepHaJa
25 | IloBropenue u 3
cHCTeMaTH3alusl y4eOHOro
MaTtepuana 3a Kypc
reomerpun 10 kacca
26 | UrtoroBasi KOHTpPOJIbHAS 1
pabota
11 kuace
(2 gaca B Henento, Bcero 70 yacoB)
Ne Conepxanue KoauvecTBo XapakTepucTHKA OCHOBHBIX BU/I0B
y4yeOHOro MaTepuaJia 4acoB JAesiTeJIbHOCTH (Ha YPOBHE Y4eOHBIX
NeHCTBHIA)
KoopauHaTsl 1 BEeKTOpPHI B 16
MPOCTPAHCTBE
1 | JlexapToBBI KOOPIUHATHI 2 Onucvisams TIOHATHS: IPSIMOYTOJIbHAS CHCTEMa
TOYKH B ITPOCTPAHCTBE KOOpPAMHAT B POCTPAHCTBE, KOOPIUHATHI TOUKH, BEKTOP,
2 | BekTopsl B ipocTpaHCTBE 2 COHAIpaBJICHHBIE U MPOTUBOITIOI0KHO HAIIPABJICHHbIC
3 | CnoxeHne U BEIYMTAHNE 2 BEKTOPBI, apaJuIeIbHbIA IEPEHOC HA BEKTOP, CyMMa
BEKTOPOB BEKTOPOB, TOMOTETHS ¢ KO3 (HHUIIMEHTOM, paBHBIM K,yros
4 | YMHOXEHHE BEKTOpa 3 MEXIy BEKTOpAMHU.
Ha umcno. ['omoTeTns Dopmynuposams ONPENEIICHAS: KOJUTMHEAPHBIX
5 CKaHﬂpHOC TIPOU3BEIICHUE 3 BCKTOPOB, PaBHBIX BEKTOPOB, Pa3HOCTH BEKTOPOB,
BEKTOPOB MPOTHBOMOJIOKHBIX BEKTOPOB, IIPOM3BENICHNS BEKTOpA 1
6 | eomerprueckoe MecTo 3 YHcNa, CKaJsIPHOTO TIPON3BEACHHS ABYX BEKTOPOB,
TOYEK [POCTPAHCTBA. TEOMETPUUECKOTr0 MECTa TOUeK, OMCCEKTOpa JBYTPAHHOTO
YpaBHEHME INIOCKOCTH yIi1a, ypaBHEHHS GUTYPEI.
7 | Kourponbhas paGora Ne 1 1 Jlokazvléams GOPMYITBL: PACCTOSIHUS MEXITY

JABYMATOYKAMHU (C 3aJaHHBIMH KOOp,Z[I/IHaTaMI/I), KOOpAWHAT




CepeMHBI 0TPE3Ka, KOOPIUHAT CyMMBI M Pa3HOCTH
BEKTOPOB, CKaJISIPHOTO ITPOU3BEACHHS IBYX BEKTOPOB,

JUISL BBIYMCIICHUS] KOCHHYCa YTJIa MEXK/Ty IBYMS
HEHYJICBBIMH BEKTOPaMH.

Dopmynuposams u 0okazvieams TEOPEMBL: 0 KOOPAUHATAX
BeKTopa (IpH 3a/laHHBIX KOOPAMHATAX €ro Havyasa u
KOHIIa), O KOJJTMHEAPHBIX BEKTOPAX, O CKAJISIPHOM
MPOW3BE/ICHHH JIBYX MEPICHUKYIISIPHBIX BEKTOPOB, O
I'MT, paBHOyJaJIEHHBIX OT KOHLIOB OTpe3ka, 0 [MT,
NPUHAJISKAINX IBYTPAHHOMY YTy ¥ PaBHOYIAJIEHHBIX
OT ero rpaHeii, 00 ypaBHEHHH IJIOCKOCTH, O BEKTOPE,
MEePIIEHINKYISIPHOM JTAHHOH IUIOCKOCTH.

IIpumensamo U3y4eHHbIE ONPEIEIEeHNs, TEOPEMBI

1 GopMYIIBI K PELISHHIO 3a/1a4.

TeJsia BpameHus 29
8 | Humuuap 3 Onucvisame TOHITHS: IIAIHHIP, OOKOBAsI MOBEPXHOCTh
9 | KomOuHanmu nuiuHapa u 2 IWJIMHAPA, TOBOPOT (PUTypHI BOKPYT MPSIMOW Ha JaHHBIH
TPH3MBI yroJ, TeJIO BpallleHns], 0CeBOE CeueHHe IIMITNHAPA,
10 | Konyc 3 pa3BépTKa UIUHIPA, OOKOBAsI MOBEPXHOCTH KOHYCA,
11 VceueHHbIH KOHYC 2 0OCEBOE CEeUCHHE KOHYCa, pa3BEPTKA KOHYcCa, yceqéHHLIﬁ
12 | KomOuHALMHU KOHYCa U 3 KOHYC, yCeU€HHas MMPaMUa,ONUCaHHAast BOKPYT
MTHPAMHUIBI yCce4E€HHOr0 KOHYyca, yCeueHHasl TMPaMu/ia, BIIUCAHHAS B
13 | KonrponsHas paGora Ne 2 1 yCeu€HHBIH KOHYC, (Urypa KacaeTcs Chepsl.
14 | Cdepa n wap. YpasHenne 2 Dopmynuposams ONPE/E/NCHNS: NIPU3MBI, BIIMCAaHHOU B
chepsr UWITHH]P; PH3MBI, OMMCAHHOM OKOJO LM/, )
15 B3aumuoe PpAacIoNoXKEHHE 3 nrupaMubl, BMUCAHHOU B KOHYC; MUPpaMUJbI, OITMCAHHON
cepbi 1 TIOCKOCTH OKOJIO KOHYCa; cdepsl U 1mapa, a TAKXKe UX IEMEHTOB;
16 | Mruororpanmuku, 3 KacaTeNnbHOM IIIOCKOCTH K c(hepe; MHOTOTpaHHHUKA,
Brcanmbre B chepy BIMCAHHOTO B c(epy; MHOTOTPAaHHUKA, OIIMCAHHOI'O OKOJIO
17 | Muororpanmuki, 3 cdepbl; HMIMHIPA, BIHCAHHOrO B cdepy; KoHyca,
OMHCAHHBIE KOO Chephl BIMCAHHOTO B c(epy; yceuEHHOro KOHyca, BIUCAHHOTO
18 | KoMOHHAmMH ammepa H 3 B cepy; HMIMHIpA, OIHCAHHOrO OKONO cdepsbl, KoHyca,
chepsl, KoHyca U chepsl OIMCAaHHOTO OKOJIO c(epbl; YCeueHHOro KOHyca,
19 | KoutposbHas padora Ne 3 1 ONHCAHHOTO OKOIO Chepbi.
p p o
Joxaszvieams GOpMYIIBL: TIOMAH TIOJTHOH IIOBEPXHOCTH
IIIMHJpPA, TUIOMAIH OOKOBOI OBEPXHOCTH KOHYCA,
Iomaan GOKOBOM MOBEPXHOCTH YCEUEHHOIO KOHYCA.
Dopmynuposams u dokazviéams TEOPEMBL: 00 ypaBHEHUH
ceprl JaHHOTO paanyca ¢ LEHTPOM B JaHHOH TOUKE,
0 KacaTelbHOI TIOCKOCTH K cdepe U e€ cleCcTBUE.
IIpumenamo M3y4eHHbIE ONPEICIECHHs, TEOPEMBI
1 GOopMYIIBI K PELICHUIO 3a/1a4.
Oo6bembl Te. Ilnomanb chepbl 17
20 | O0bém Tena. DopmyIibl 3 Dopmynuposams onpesenieHus: 00bEMa Tena, TIoNau
JUTsl BEIYHCIICHHST 00BbEMa MOBEPXHOCTH ILIapa.
TIPU3MBI Jloxa3zvieamsb HopMyIel: 00BEMa IPU3MBL, 00BEMa
21 | ®opmysbl s 5 MpaMubl, 00bEMa yceuEHHON MUpaMuIbl, 00bEMa
BBIYHCIIEHNS 00BEMOB KOHyca, 00béMa yced€HHOro KOHyca, 00bEéMa IFTHHIPA,
NMpaMubl U YCEUEHHOMN o0BéMa mapa, Iomamy chepsl.
TTPAMHUJIBL IIpumensmoy M3ydeHHBIE ONPEAEICHHS, TEOPEMBI H
22 | KonrpombHas paGora Ne 4 1 (hopMyIIBI K peIIeHHIO 3a/1a.
23 | OOBbEMBI Ten BpallleHus 5
24 | Mnomans cheps 2
25 | Konrponbhas pabora Ne 5 1
IMoBTOpeHue 1 9
cucTeMaTH3aIUs Y4eOHOro
MaTepuaJa
26 | IloBTopeHue n 8
CHCTeMaTH3anus y4eOHOTro
MarepHa’a 3a Kypc
TeOMETPUH
27 | KonrponbHas pabora Ne6 1
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