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IHosicHuTEIBLHAA 3aNIUCKA

PaGouyasi nporpamma no marematuke aiasa 10-11 kiaacca pazpabdorana Ha
OCHOBE: MIPUMEPHON MPOrpamMmbl CpeIHEro (OJTHOT0) 00pa30BaHUs IO MaTeMaTHKe,
Mocksa, «IIpocemenne», 2007r. u B COOTBETCTBUU ¢ y4eOHBIM mianHomMm MKOY
«CIII Ne 10» . CeeTiioropck

Jns peanuzanuu OpOrpaMMHOIO COJACPKAHUS HCHOJAB3YIOTCH Y4eOHMKH
Mopnkosua A.I'. Anreb6pa u Hadana aHaimza. [IpodwunpHbIA ypoBeHb. YacTh 1.
VYyeonuk 10 knacc. Yacte 2. 3amaynuk 10 kiacc. Muemo3una 2010; MopakoBud
A.I'. Anrebpa u Havana ananuza. [Ipodunbeubiit ypoBenb. Yacte 1. YueOnuk 11
knacc. Yacte 2. 3amaunmk 11  xmacc. Muemosuna 2010; Aramacsu JI. C.
I'eomerpus 10-11. VYyeOuux mns 0011e00pa30BaTENbHBIX  YUPEKICHUM.
M.:Ilpocsemienne, 2008, pexomeHAOBaHHBIX MUHUCTEPCTBOM OOpa3oBaHUs U
Hayku Pocculickon ®@enepanumu.

B y4yeOHHKAX JOCTaTOYHO JIOTMYHO  PACMOJOKEH OCHOBHON y4eOHBIi
MaTepHall: HanboJiee BHITOJHO MOCTABJICHBI IIEHTPAIBHBIE TEMbl Kypca MaTeMaTUKH
10-11 xmacca. Illupoko mpeacTaBieHbl YHPaKHEHUS, HOCALINE KOMIUICKCHBIN
XapakTep, T.e. TpeOyIllne NPUMEHEHUs 3HaHUU W3 Pa3jIM4YHbIX PA3AeNoB Kypca.
Jlana cuctema pa3HOOOpPa3HbIX, MOCTENEHHO YCIOXKHSIOIMMXCA YIPa)KHEHUM,
CBSI3aHHBIX C PEILICHHEM 3aJay, COJICPKAHUE KOTOPHIX OMpeAessieTCss TpeOOBaHUSIMU
nporpamMmbl. Hapsiny ¢ 3TUM  mpenycMOTpEHbI 3a/laHusi, MOBBIIIEHHOIO YPOBHS
CJIOXHOCTH. UTO MO3BOJISIET MOJHOCTHIO PEAIM30BaTh MPOrpaMmy M0 MaTEMATUKE Ha
npopUIbHOM YpPOBHE, KA4eCTBEHHO OCYIECTBUTHh IMOATOTOBKY K HTOTOBOM
aTTECTAIlMH U ajJbHEHIIIEeMy 00yUEHHUIO B BBICIIIUX YUYEOHBIX 3aBEICHUSIX.

W3yyenne w™aremMaTHMKd B CTapiieid IiKojie Ha Tpo(HUILHOM YpOBHE

HaIIPaBJICHO HA IOCTUKEHUE CJACAYIOIINX HeJIei:
- popMupOBaHUE TIPE/ICTABICHUN 00 UIEIX U METOJIaX MATEMATUKH, O MaTEMaTHKe
KaK YHUBEPCAJIbHOM SI3bIKa HAyKH, CPEACTBE MOJECIUPOBAHUSA SBJICHUNU U
IIPOLIECCOB, 00 UIEAX U METOJAaX MaTeMaTHKU;
- pa3BUTHE JIOTUYECKOTO MBIINUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUS,
AITOPUTMUYECKOMN KYJIbTYPhl, KPUTUUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAUMOM
JUIi OOyYeHHMs B BBICHIEH IIIKOJIE 1O COOTBETCTBYIOIICH CIEIHAJIBHOCTH, B
Oyaymieit mpodeccruoHaaIbHON AeATeNbHOCTH,
- OBJaJICHUE MATEeMaTUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMU B
MOBCEIHEBHON  JKM3HM, JUISI U3YYCHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCITUTUINH Ha MPOGUILHOM YPOBHE, M JUISI TIOJIyYCHHSI 00pa30BaHMs B 00J1aCTsIX,
HE TpeOyroluX yriayOJeHHON MaTeMaTHYeCKOi MOArOTOBKHY;
- BOCIUTAaHUE CPEJICTBAMU MATEMAaTHUKHU KYJbTYpPhl JIMYHOCTU: OTHOIIEHHUS K
MaTeMaTUKe KaK 4acTH OOIIEYEIOBEYECKON KYJIbTYphl: 3HAKOMCTBO C UCTOpHEH
pa3BUTHS MAaTEMATHKH, DBOJIIOLMEA MAaTEeMaTHYECKUX HUJEH, TOHUMaHUs
3HAYMMOCTH MaTEMATUKH JIJIs1 OOIIIECTBEHHOTO TIporpecca.

3anaum, periaeMbie MpU peanu3alui padboueld MporpamMmsi:
- CUCTeMAaTHU3alUs CBEJICHUI O YMCIaxX; U3y4yeHHEe HOBBIX BUJIOB YMCIOBBIX
BBIPKEHUN U (POPMYJT; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U



BBIYUCIIUTEIBLHON KYJIbTYPhI, PACIIUPEHNUE U COBEPIIIEHCTBOBAHUE
anredpanyeckoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE U €T0
MIPUMEHEHUE K PELICHUI0 MAaTEMATUYECKUX U HEMAaTEMAaTUYECKUX 3a]1a4;

- pacUIMpEeHHE U CUCTEMaTU3aIus O0IUX CBEACHUM O (QYHKIMSIX, TOTIOJTHEHUE
KJ1acca M3y4aeMbIX (QYHKIMM, UIUTFOCTPALMS IUPOTHI TPUMEHEHUsT QYHKIIMH JII1s1
OMMUCAHUA U U3YUYECHUS PEATbHBIX 3aBUCUMOCTEH;
- U3y4Y€HUE CBOMCTB MPOCTPAHCTBEHHBIX TeJl, GOPMHUPOBAHUE YMEHUS TPUMEHSTh
MOJTYYEHHbIC 3HAHUSA JIJIS1 PEIICHUS MPAKTUYECKUX 3a/1aY;

- pa3BUTHE NPEICTABIECHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpPYXaIOIEM MUPE, COBEPIIECHCTBOBAHUE NHTEJUIEKTYAJIbHBIX H PEYEBBIX YMEHUI
nmyTeM 00OTalleHUs] MAaTEMAaTUYECKOTO SI3bIKa, PA3BUTHUS JTIOTHUECKOTO MBIIIUICHHUS;
- 3HAKOMCTBO C OCHOBHBIMU UJESIMU U METOJIaMH MaTEMAaTHYECKOTO aHAJIM3a.

CormacHo  QenepaibHOMY

0a3zucHOMy

ydeOHOMY  IJIaHy  JJIA

oOpa3oBarenbHBIX yupexaeHuit PO Ha nzyuenue maremaruku B 10-11 kimaccax Ha
npoHIbHOM YpOBHE OTBOAUTCS 6 dacoB B Henento, Bcero 408 yacoB. C 1enbio
MIPOBEPKH 3HAHUN U YMEHMM ydalluxcs mpeanonaraioTcs 16 KOHTpOoJbHBIX paboT
B 10 xiacce u 12 konTposibHbIX padot B 11 kimacce.

CornacHo yueOHOMY IUIaHy IIKOJIBI pabodas mporpamma paccuutana Ha 408

9aCoOB, U3 pacycTa 6 4acoB B HCIOCIIIO.

Conep:xkaHue 00pa3oBaTeJbHOI MPOTrPaMMBbI

NoeNe TemaTuueckue 6J10KH KosmnuecTBo yacos
npuMepHasn 10 kaacc 11 kaacc
nporpamMmma
1. YuciioBble 1 OYyKBeHHbIE BbIPAKEHHS 70 28 42
2. Tpuronomerpus 30 30 -
3. DyHKIMHU 30 17 13
4. Hauaja MmaTeMaTH4eCKOro0 aHAJIM3a 30 22 8
5. YpaBHeHUs] M HEPABEHCTBA 70 17 53
6. DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U 20 11 9
TEOPUH BEPOATHOCTEH

7. I'eomeTpust 120 66 64
IloBTOpEHME 38 13 15
Hroro 408 204 204

Ha tematuueckuii 610k « ['eomerpusi» otBezeHo Ha 10 yacoB Oosblie, 4em
B NPUMEPHOW MpPOrpaMme, B CBSI3U C MOBTOPEHUEM BOIIPOCOB M3 T'€OMETPUU HaA

IUTOCKOCTH. VCrob30BaHbI 4achl U3 pe3epBa.

TemaTruueckoe INIAHUPOBAHME 110 COAECPKRATECIBHBIM 0JI0KaM

Conep:xaTeabHblii Paznesbl kKypca
KOMIIOHEHT (y4eOHbIe

KYPChI)

10
KJ1ac

11 Mpu | Padoua | IIpumeuanue
KJacc | MepH 1
asn nporpa




npor MMa
pamMm
a
1. Yucnosbie n 28 42 70 70
ﬁyKBeﬂﬂble yaco JacoB
BBIPasKeHHSA B
1. JleticTBuTENbHBIC YUCTA 17
(1x/p)
2. KommnekcHsle yncna 11 2
(1x/p)
3. MHOTO4YJIEHBI 12
(1x/p)
4. CteneHn ¥ KOpHH 14
(1x/p)
5. Jloraputwm uncna 14
2. Tpuzonomempusn 30 - 30 30
JacoB | 4acoB
1. Tpuronomerpuueckue Gpynkunu | 10
YHCIIOBOTO apryMEHTa
2. IIpeobpaszoBanne 16
TPUTOHOMETPUIECKHX BEIpaxkeHudt | (1x/p)
3. TpuronomeTpudeckue 4
YpaBHEHUS
3. Oyukyuu 17 13 30 30
4aco | 4acoB
B
1. Yncnossle GpyHKIMN 10
(1x/p)
2. CreneHHas QyHKIUSA 7
(1x/p)
3. Tpuronomerpuieckue GyHKIMn | 7
(1x/p)
4. TTokazarenpHast U 6
norapupmuyeckas GyHKINU (1x/p)
4. Hauana 22 8 30 30
Mamemamuueckoz2o HacoB | 4acoB
anaiuia 1. IlpousBonas 22 2
(2%/p)
2. IlepBooGpasnas 6
(1%/p)
5. Ypaenenus u 17 53 70 70
Hepagencmea 4acoB qacoB
1. TToka3arenbHbIe U 18
sorapu(pMIYECKUe YpaBHEHHUS, (1x/p)
HEepaBEeHCTBA
2. TpUroHOMeTpUIECKue 17
YpaBHEHHUS U HEPABEHCTBA (1x/p)
3. YpaBHeHHs1, HEPABEHCTBA, 35
CUCTEMBI ypaBHEHUH, HEPABESHCTB (2x/p)
6. dnemenmuol 11 9 20 20




KomMOunamopuku, YacoB | 4acos
CMAamucmuKku u 1. DreMeHTH KOMOWHATOPUKH, 11 9
meopuu CTaTHCTHKHU U TEOPHUH BEPOSTHOCTEN. (1x/p)
eéeposamuocmelil.
7. I'eomempus 66 64 120 130
4acoB | 4acoB
1. T'eomeTpust Ha IUIOCKOCTH 6 4 Hcnonb3oBaHbl
(1x/p) 4yachl U3 pe3epna,
TEMBI
paccMaTpuBaroTCsA
B IIOBTOPEHHUHU
2. IIpsiMBbIe ¥ MIIOCKOCTH B 40
MIPOCTPAHCTBE (3x/p)
3. MHOTOTpaHHHUKHA 14 2
(1x/p)
4. Tena ¥ NOBEPXHOCTH BpAILCHUS 18
(1x/p)
5. OOBEMBI TEJ U IUIOLIAIA UX 27
NIOBEPXHOCTEH. (2x/p)
6. KoopauHaTbl U BEKTOPBI. 6 13
(1x/p) | (1x/p)
Pe3eps [oBTOpeHne 13 15 38 28
(1x/p) 9acoB | YacoB
Hroro 204 204 408 408
(16x/p | (12x/p)
408 yacos )




MaTpuia pacnpe/ejeHHs] YACOB 10 COAePKaATeJIbHbIM 0J10KaM

IIpumepHasn PaGouas nporpamma IIpume
Copnep:kare Pa3znenst nporpaMmma YyaHHe
bHBII Kypca Kuacc 10 Kuace 11 KosmmyecTBo
KOMIIOHEHT 4acoB
(y1eGHbIe IIpeameTHbIE TEMbI JAupakTuyeckue eTMHULBI Kosu JAupakTuyeckue eqMHULBI Konmu | Ipum | Paboua
KypCbl) (IMaaKkTHYecKne eTUHHUIIBI) 4ecTB 4ecTB | epHas s
0 0 nporp | mporpa
4acoB 4acoB | aMMa MMa
1. 1. I[CJ'II/IMOCTB 1IeIBIX YHUCE. HSHCHI/IC I[CJ'II/IMOCTL LEJIbIX YUCECII. ,HGIICHI/IC C 17 70 70
Yucaosbie u | JIEHCTBUTEN | . oorarkon. CpasHenmus. Pemerne ocratkoM. CpaBHenwus. Pemenne 3amau | (1x/p) 4acoB | 4acoB
OyKBeHHbIE | BHBIE UHCIIA C LEJIOYHCIICHHBIMU HEH3BECTHBIMH.
3a1a4 C [HeJT0YNCICHHBIMU
BBIpaKeHUs
HEHU3BECTHBIMU.
(70 yacos)
2. KommnekcHble uncna. Kommnekcueie uucina. I'eomerpuueckas | 11 N3BneyeHue KOpHEH U3 KOMILUIEKCHBIX 2
KommuiekcH | I'eomerpuueckast HHTEpIpeTays HHTEpIpeTanys KOMIUIEKCHBIX YHCEII. (1x/p) | umcen
bI€ YHClIa KOMIUIEKCHBIX YHCElI. JelicTBUTENbHAS 1 MHUMas 4acTh,
JlelicTBuTeNIbHAS 1 MHUMAsI 9acTh, MOJYJIb U apT'YMEHT KOMIIIEKCHOTO
MOZYJIb U apTyMEHT KOMIUIEKCHOTO | uncia. Anrebpandeckas u
yrcia. Anredpandeckas u TpUTOHOMETpHYECcKask OPMBI 3aIIHCH
TPUTOHOMETpHUIECKask (POPMBI KOMIUICKCHBIX YHCEIL.
3aMHCH KOMIUIEKCHBIX YHCEIL. Apudmernaeckne qeHCTBUS HaJ
Apudmernaeckne neHCTBUS HaT KOMIUTICKCHBIMH YHCIIAMH B Pa3HBIX
KOMIUIEKCHBIMH YMCJIaMH B pa3HbIX | (opmax 3anucu. KommiekcHo
¢dopmax 3anucu. KommiekcHo comnpshKeHHbIe Ynciia. Bo3senenue B
CONpsDKEHHBIE YKciia. Bo3BeneHne | HaTypalbHYIO CTeleHb (popmyna
B HaTypaJibHyIO cTeneHb (popmyna | Myaspa). OcHOBHas Teopema anreopsl.
Myagpa). OcHOBHasl TeOopemMa
anreOphL.
3. MHOTO4JIEHBI OT OJIHOM MIEPEMEHHOM. MHOrousIeHbI OT OJHOH MEePEeMEHHOM!. 12
Mmuorounen | ZlemMMocTs MHOTOUsIeHOB. [lenenue JlenmuMocTs MHOrOwIeHOB. Jlenenue (1x/p)

bI

MHOTOUJICHOB C OCTATKOM.
PanmonanbsHele KOPHH MHOTOYJIEHOB C
nenbIMu Koddunentamu. Pemenne
LEeTbIX aNre0pandeckux ypaBHEHHUI.
Cxema ['opHepa. Teopema besy. Uucno
KOpHe# MHorouseHa. MHOro4JieHsl OT
JIBYX IlepeMeHHBIX. DopMyIb
COKpAI[EHHOTO YMHOXEHHUS [JIs
cTapmux creneneid. buaom Herotona.
MHOrO4JICHBI OT HECKOIBKHX
MIePEMEHHBIX, CHMMETPUIECKUE
MHOTOUJIEHBI.

MHOT'O4JIEHOB C OCTaTKOM.
PanyionanbHble KOPHY MHOTOUJIEHOB C
nenbivMu ko3 durmentamu. Pemerne
LENBIX AMreOpandecKiX ypaBHEHUH.
Cxema I'oprepa. Teopema besy. Yucio
KOpHEH MHOTOWIeHa. MHOTOYJICHBI OT
IIBYX MepeMeHHBIX. DopMyItb
COKPAILIEHHOTO YMHOXEHUS IS CTapILINX
cteneHell. bunom HerotoHa.
MHoOrousIeHbI OT HECKOJIBKUX
IIepeMEHHbIX, CHMMETPUYECKUe
MHOTOYJICHBL.




4. CreneHn Kopens crenenn n>1 u ero Kopens crenenu n>1 u ero cBoicTBa. 14

Y KOPHU cBoiicTBa. CTeneHs ¢ CreneHs ¢ paloHaIbHBIM IOKa3aTeIeM (1x/p)
paLUOHANBHBIM TIOKa3aTeIeM U ee u ee cBoiicTBa. [loHsATHE O cTeneHu ¢
cBoiicTBa. [ToHsTHE O CTEnEeHN C JIeWCTBUTEIBHBIM ITOKa3aTeIeM.
JIeWCTBUTEIBHBIM TI0Ka3aTelIeM. CBOHCTBa CTENEHH C JEHCTBUTEIHEHBIM
CBolicTBa CTENEHH € MTOKa3aTeIIEM.
JIeWCTBUTEIBHBIM II0Ka3aTelIeM.

5. Jlorapudm ugncna. OcHOBHOE Jlorapudm gncna. OcHOBHOE 14

Jlorapugm norapupMUIEcKoe TOKAECTBO. Jorapu(pMuIecKoe TOXKAECTBO.

qucia
Jlorapndm npousseneHus, Jlorapudm npousBeneH s, 4aCTHOTO,
YaCTHOTO, CTEIIEHH; IIepexo]] K CTEIEHH; IIepeXxo]l K HOBOMY OCHOBAHHIO.
HOBOMY OCHOBaHUIO. JecsTHUHBII JlecsaTHUHBIN M HAaTypaJIbHBIN
W HaTypaJbHBII JTorapudMBI, YHCIO norapudmsl, gucio e. I[IpeodpaszoBanust
e. I[IpeoOpazoBaHust BEIpaXKEHHH, BBIP@KEHHH, BKITIOYAIOITIX
BKJTIOYAIOIINX apU(PMETHICCKHE apu(MeTHIECKHE OTIepallly, a TAKKe
oIeparnuy, a TakXKe ONeparun oIepanyy BO3BE/ICHUS B CTEIIEHb U
BO3BEIEHUS B CTEHICHb U Jorapu(pMUpOBaHUS
norapuGpMUpOBaHUS

2. 1 CuHyc, KOCHHYC, TaHT€HC, Cunyc, KOCHHYC, TAaHT'€HC, KOTAaHT€HC 10 30 30
Tpuzonomem | TPUTOHOME | 1 raprenc MPON3BONBHOTO YIUIA. HPOM3BOJILHOTO yIiia. Panuannas Mepa “acos | 4acos
puz Tpreckne Panuannas mepa yria. Cunyc n1a. CUHYC, KOCUHYC, TAHT€HC U
byHKiHH pay ye, yr ye, ye,
(30 yacos) AHCTOROTO KOCHHYC, TAaHT'€HC U KOTAHT'€HC KoTaHreHc yncia. OCHOBHBIE

aprymenra yucna. OCHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA.
TPUTOHOMETPHYECKHE TOXKIECTBA.

2. Dopmynsl npusenenus. Cunyc, @®opmymsl mpuseaenust. CHHYyC, 16

[IpeobpazoB | KOCHHYC U TaHTE€HC CYMMBI H KOCHHYC ¥ TAaHT'€HC CyMMBI U pazHocta | (1k/p)

aHue pasHocTH ABYX yrioB. CHHYC U IBYX yrioB. CHHYC U KOCHHYC

TPUTOHOMET | KOCHHYC ABOWHOTrO yria. @opmynsl | aBoiHoro yria. @opmyssr

pHYECKUX MOJIOBUHHOTO YTJIa. nosioBUHHOTO yria. [IpeobpazoBanus

BelpakeHuil | [IpeoOpazoBaHust CyMMBI CYMMBI TPHTOHOMETPHUYECKUX (yHKIHH

TPUTOHOMETPHIECKHX (YHKIHI B
MPOM3BEICHNE U TIPOU3BEICHHS B
cymmy. Beipaxenue
TPUTOHOMETPHIECKHX (yHKITHT
4epe3 TAHTeHC MOJIOBHHHOTO
aprymenra. [IpeoGpa3zoBanus
TPUTOHOMETPHUUECKUX BBIPAKCHUH.

B MIPOM3BEICHUE U TIPOU3BEACHUS B
cyMmMmy. BripaxeHnue
TPUTOHOMETPHYECKUX (QYHKIUH depe3
TaHTeHC TIOJIOBHHHOTO apTyMeHTa.
[TpeoOpazoBaHusi TPUTOHOMETPUUECKUX
BBIPAXKEHUII.




3. [pocrTeiiuie [pocTeiimre 4
TpuroHome | TPUTOHOMETPUUECKUE TPUTOHOMETPUIECKHE
TpUYecKHe YPaBHEHUsI U HEPABEHCTBA. YPaBHEHUSI U HEPABEHCTBA.
YpaBHEHHUS ApKCHHYC, apKKOCHHYC, ApKCHHYC, apKKOCHHYC,
apKTaHTeHC, apPKKOTAHIeHC. apKTaHTeHC, ApKKOTaHT€HC.
3. @yuxyuu | 1. @ynknun. O61aCcTh ONPENIENEHUs 1 Oynakruu. O0NacTh ONpeneeHAs U 10 30 30
Yucnossle MHOXKECTBO 3HauCHHil. ['pahuk MHO’KECTBO 3Ha4eHHH. ["padpux (1x/p) 4acoB | 4acoB
(30 uacos) byHKIIN (byHKIII/II:I. TMocrpoenue rpaduKkos dynxumm. TlocTpoeHue rpaduKos
(yHKIWIA, 3a1aHHBIX Pa3IMYHBIMU o
crniocobamu. CBoiicTBa (DyHKLIHIA: by, SaﬂaHIEHX paSHHqHH},V[ "
MOHOTOHHOCTB, YCTHOCTh H HCYCTHOCTD, CHOCO6aMH' CBOHCTBa q)yHKHHH
NEPHOMYHOCTh, OTPAHHYEHHOCTb. MOHOTOHHOCTB, ICTHOCTE H
IIpomexxyTku Bo3pactanus U yosiBaHusi, | HCICTHOCTD, ICPUOANIHOCTD,
HanOOJIbIIEE ¥ HAUMEHBIIIEE 3HA4YCHUA, OrpaHI/IquHOCTB. HpOMe)KyTKI/I
TOYKH IKCTPEMYMa (JIOKITEHOTO BO3pacTaHus U yObIBaHUS, HAaHOObIIEE
MaKCHMyMa U MUHUMyMa). BBIIYKIOCTE |y gapMeHbIee 3HAYCHHSI, TOUKU
dynxumm. I'pagpurdeckas 9KCTpeMyMa (JIOKAIbHOTO MaKCUMyMa 1
unTepnpeTais. Ipumeper . MHHHMYMA). BBITYKIOCTD (QyHKITUH.
(DYHKUHOHAIBHBIX 3aBUCUMOCTEH B
peasbHBIX IIPOLECccax U SIBICHUSX. I'padueckas nHTEpIIpETALIS.
Crnoxnas QyHKIEs (KOMITO3UIHS Hpumeps! q)Y?KHHOHaHBHBIX
(yHKui). BsanMHO 0GpaTHbIe 3aBUCHMOCTEH B PEIbHBIX MpoLeccax
¢dyskunn. Obnactb ONpeAEIeHus i U sBieHusX. CnoxxHas QyHKIUS
00nacTh 3HaueHui oOpaTHOH QyHKIMK. | (KOMIO3UIMs QYHKIHI). B3anMHO
I'paduk o6paTHOH QyHKIHH. obGparsbie pynxiuu. O6nacTs
Haxoxcierme dpyHKumm, obparHoi onpejeNeHus U 001acTh 3HAYEHHMI
FAHHOM. obparHo#t pyrkunu. ['paduk odpaTHOH
Ipeobpa3zoBanus rpauKoB: Q)yHKHI/II{ HaXO)ISHeHHe (I)yHKHI/II/I,
HapajesbHbIN NepeHoC, CUMMETpPHS 00paTHOM JaHHOMH.
OTHOCHTENBHO OCEil KOOPIUHAT 1 [TpeobpasoBanus rpaduKos:
CHMMeTpHSI OTHOCHTENIBHO Havana TapajuieNbHBIN IEPeHOC, CHMMETPHUS
KoopAuHaT, CUMMETPHUS OTHOCUTEIBHO OTHOCUTEIIBHO ()Cef;l KOOpJ:[I/IHaT u
npsamoii Yy = X, pactskenne u CHMMETPHS OTHOCHTEIBHO Havasa
C)KaTHeE BIIOJIb Oceit KOOpJMHAT. KOOpauHAT, CHMMETPUA OTHOCUTEIILHO
TIpSIMOH y = X.
2. CrenenHast QyHKIUS C CreneHHast QYHKIUS C HATypaTbHBIM 7
CremneHHast HATypaJIbHBIM [IOKa3aTeseM, eé mokasarelnem, e CBOHCTBa M Tpaduk. (1x/p)
GbyHKIUS CBOWCTBa U TpaduK.

BepTukanbHble U TOPU3OHTAIBHbBIC
acuMmnToTh rpadukos. ['paduku
JPOOHO-THHEHHBIX (HYHKIHUI.

[TpeobpazoBanus rpaguKoB:
napauieNbHbIH TepeHoc.

BepTukanbHbIe U TOPH3OHTAIIBHBIC
acumnToThI rpadukos. ['paduku ApodHO-
JIMHEHHBIX QYHKIUH.

[IpeoOpa3oBanus rpaguKoB:
HapaJuleNIbHBIN epeHoc.




3. TpuroHoMeTpuueckue GHyHKIUH, Tpuronomerpudeckue GyHKINH, UX 7
TpuroHoMe | uX CBOWCTBa U rpaduKy, CBOWCTBA U rpauKH, HEPHOAUIHOCTE, (1x/p)
TpUUYECKHE MEPUOANYHOCTD, OCHOBHOM MEpHOJ. | OCHOBHOI nepuosn. OOpaTHbIe
GyHKIMH OOpaTHBIE TPUTOHOMETPHIECKHE TPUTOHOMETpHYECKHEe (PYHKIMU, HX
(YHKIMM, UX CBOWCTBA M CBOMCTBAa M TpaUKH.
rpaduKH. [IpeobpazoBanus rpaduKoB:
[Ipeo6pazoBanus rpaduKoB: TTapaJuIeIbHBIN ePeHOC, CHMMETPHS
napauleIbHbIN EPEHOC, OTHOCHUTENILHO OCEH KOOPAMHAT U
CHUMMETpUS OTHOCHTEJIBHO OCeit CHMMETpPHS OTHOCHTEIBHO Hayana
KOOPJIMHAT U CHMMETPHUS KOOP/IHAT, CHMMETPHSI OTHOCHTEIILHO
OTHOCHMTEIILHO Havajaa KOOpIUHAT, psIMOH Y = X, pacTsxkenue u
CHMMETPHA OTHOCHTEINBHO MPAMOH | e nrioms, oceif KoopuHaT.
Y = X, pacTsikeHue U CKaTHe
BJIOJIb OCEil KOOpAMHAT.
4, [okazarensHast GyHKITUS [MokazarenpHast GyHKIUS (IKCIIOHEHTA), 6
ITokazarenb | (PKCHOHEHTA), €€ CBOWCTBA U e€ cBOIiCTBa U rpauK. (1x/p)
Has U rpagux. Jlorapudmudeckas pyHkus, e
norapupmu | Jlorapupmmueckas GyHKIH, €€ CBOMWCTBA U rpaduK.
yeckas CBOWCTBa U rpaduK. [IpeoGpazoBanus rpaduKoB:
byHKIIIH [IpeobpazoBanus rpaduKkoB: napauIeIbHBINA TIePEeHoC.
napaJuieIbHBII epeHoc.
4. Hauana 1. TonsTue o npenene IousTHE 0 Tpenene 22 [Ipou3BOHBIC CTETICHHOW (BDYHKITUH. 2 30 30
mamemamuy | Ilpousponn | NOCICAOBATENLHOCTH. CYHICCTBOBaHVHe nocienosarenbHocTu. CymecteoBanue | (2x/p) | JuddepenmpoBanre nokasaTeabHON U YacoB | 4acoB
ecK020 ast Tpe/ieiia MOHOTOHHON OTPaHHICHHO npejena MOHOTOHHOU OrpaHHYEeHHON norapuMUIecKol QyHKLIMH
ananuza (30 ToCIEA0BATE LROCTH. JlmHHa rnocieAoBaTeNbHOCTH. JJn1Ha
OKPY>KHOCTH U IUIOIAAb Kpyra Kak
u) OKPY)KHOCTH U IUIOIIA/Ib KPYyra KaK

mpeesbl IOoce10BaTeIbHOCTEH.
BeckoHeyHO yOBIBarOImast
reoMeTpHUecKas IPOrpeccus U ee
cymMma. TeopeMsl 0 peaenax
nociefoBatenbHocTer. [epexon x
mpezenaaM B HEpaBEeHCTBAX.

IMonsiTHE 0 HENpepHIBHOCTU (QYHKINH.
OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
DYyHKUHSIX.

IonsTtre o mpenene (GyHKINU B TOUKE.
IMoBenenne QyHKIMil Ha
0ECKOHEYHOCTH. ACHUMITOTHL.

TonsiTre 0 Npou3BOIHOM YHKINH,
(U3MYECKNii ¥ TeOMETPHIECKHI CMBICIT
TIPOU3BOIHON. YpaBHEHHE KacaTeIbHON
k rpaduky ¢ynkuuu. [IpousBoansie
CYMMBI, Pa3HOCTH, IPONU3BEACHHS
4gacTHOTO. [IpoN3BOIHBIC OCHOBHBIX
9NIEMEHTAPHBIX QYHKIIHHA.
ITpon3sBosHBIE CII0XKHON U 0OpaTHOI

TIPEe/IeITBI TOCIIEA0BATETbHOCTEH.
BeckoneuHo yObIBaroIas
reoMeTpHYecKast IPOrpeccus u ee
cymma. TeopeMsl 0 peaenax
nocnenoBarensHocTel. [lepexon k
TIpesiesiaM B HEpaBEeHCTBAX.

[NonsiTne 0 HEMPEpHIBHOCTH (yHKIHN.
OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX
(GyHKIUSX.

[Tonsrue o npeznene (GYHKIUH B TOUKE.
[ToBenenue yHkumii Ha
OECKOHEYHOCTH. ACHMIITOTHI.
[TonsTHE O MPOM3BOJHOM YHKIIHH,
(bu3UYeCKU ¥ TEOMETPUUECKUI CMBICIT
MPOU3BOJHON. YpaBHEHHE KacaTeIbHON
K rpaduky pyrkumu. [IpousBoaHbe
CYMMBI, pa3HOCTH, TIPOM3BEACHHUS H
gyacTHOTO. [IpOon3BOIHBIE OCHOBHBIX




¢ynkunit. Bropas npoussoaHasi.
IIpumenenue npou3BoIHOM K
HCCIeIOBAaHUIO (DYHKIMI U
MOCTPOCHUIO IPahHKOB.
Hcnions3oBaHue IPOU3BOAHBIX IIPH
peLICHHH YpaBHEHHUH U HEPABEHCTB,
IIPH PEIICHUH TeKCTOBBIX, (PU3NUECKHUX
1 TEOMETPHUYECKHX 3a]1a4, HAXOXKACHUH
HanOOJBIINX I HANMCHBIINX 3HAYCHHUIA.
IIpumepbl UCTIONB30BAHUS ITPOU3BOTHOM
JUISL HAXOJKICHUSI HAMITY4IIEero PeIeHNs
B IPUKJIAJHBIX 3anadax. Haxoxnenne
CKOPOCTH ISl IIPOLecca, 3a1aHHOT0
hopmymnoit umu rpapurom. Bropast
IIPOU3BOJHAS U €€ (PU3HUECKUI CMBICIL.

JNIEMEHTAPHBIX (YHKIHMIL.
[IpousBoaHbIE CIIOKHOM U 0OpaTHON
¢ynkumii. Bropas nponsBoaHast.
IIpumeHneHne TPOU3BOAHOMN K
HCCIIEIOBAaHUIO (QYHKINH U
TIOCTPOCHUIO IpaUKOB.
Vcrionp30BaHme IPOU3BOIHEIX IIPH
pelleHNN ypaBHEHUH U HEPaBEHCTB,
IIPU pELIEHUN TEKCTOBBIX, (pU3HUecKuX
1 TEOMETPHUYECKHUX 337124, HAXOXKJICHUH

HanOOJNBIINX ¥ HANMEHBIINX 3HAYCHUI.

2. [Inomane KpUBOIMHEHHOM [Inomane KpUBOIMHEHHOM TpaneLuy. 6
[lepBooGpa3 | Tpamenuu. [Torarue 06 [onsTHE 00 OMpEneIeHHOM HHTETpale. (1x/p)
Has OIIPEIEICHHOM HHTETpae. IMepBoobpasnast. IlepBoobpa3sHbIe
IMepBooGpasnas. [lepBooOpa3sHbie aNeMeHTapHbIX (yHKwii. [IpaBuia
aneMeHTapHbIX (pyHKImi. [IpaBnna BBIYHCIICHUSI IepBo0Opa3HbIX. Popmya
BBIYHCIICHUS IEPBOOOPA3HBIX. Herorona-Jleiioaumna.
®dopmyna Herorona-Jleiibanma. IIpumeps! npUMeHEeHUs UHTErpaia B
[Tpumeps! MpUMEHEHUS HHTETpaNa (hU3HUKE ¥ TEOMETPUH
B ()M3UKE U TEOMETPUH
5. 1. Pemrenne mokaszaTenbHBIX, Pemrenne mokazatenbHBIX, 18 70 70
Ypasnenusn u | Ilokasatens | norapuMHUUYECKHX ypaBHEHUH U Jorapu(pMUUECKUX YpaBHEHHH U (1x/p) | yacoB | uyacoB
Hepasencmea | HbIE U HEpaBEHCTB. HEepaBEHCTB.
norapupmu
9| eone
YpaBHEHHS,
HEpaBEeHCTB
a
2. Pemenue TpuronomeTpuuecKux Pemenne TpuroHoMeTpu4eCKUX 17
Tpuronome | ypaBHEHUI U HEPABEHCTB. ypaBHEHUH U HEPABEHCTB. (1x/p)
TpHUYECKHe
YpaBHEHUS
u
HEpaBeHCTB
a
3. Pemenne parnoHaabHbIX ypaBHEHHH 1 Pemienne panoHanbHEIX ypaBHEHUI U 35
YpaBHenus1, | HEPaBEHCTB. Peuienue . HEepaBeHCTB. PellieHne nppanoHaibHbIX (2x/p)
HepapeHcTp | MPPALHMOHAILHLIX yPaBHCHUN 1 ypaBHEHHI U HEPABEHCTB.
a, CUCTEMBI HCpABCHCTE. OCHOBHBIE ITPHUEMBI PEILICHUSI CUCTEM
o OCHOBHBIC TIPUEMBI PEIICHUS CUCTEM o
YpaBHEHUH, YpaBHEHUU: ITIOICTAHOBKA,

YpaBHEHHI: MOJCTaHOBKa,
anrebpandecKoe CI0XKEHHE, BBEICHUE

anre6pa1/mecxoe CJIOKCHHUC, BBCICHUC




HEPaBEHCTB | HOBBIX IEPEMEHHBIX. PaBHOCHIBHOCTD HOBBIX IEPEMEHHBIX. PaBHOCHIBHOCTD
YpaBHeHuUH, HepaBEHCTB, CHCTCM. YpaBHEHUH, HEPABEHCTB, CUCTEM.
Pemerme cucTem ypaBHCHHH ¢ IBYMA PeleHyre cUCTEM ypaBHEHMI ¢ IBYMSI
HCH3BECTHBIM IPOCTCHIIX THIIOB. HEHM3BECTHBIMU IIPOCTEHINMX TUIIOB.
Petuertiie cueTeM HEpaBeHCTB ¢ OAHON Pemienue cucreM HEpaBEeHCTB € OJHOM
TIEpPEMEHHON. o
JloKa3aTenbCTBa HEPABEHCTB. HEPEMEHHOH.
HepaBeHCTBO 0 cpeHeM JlokazaTenbCcTBa HEPABEHCTB.
apu(METHYECKOM H CPETHEM HepasenctBo o cpeanem
TE€OMETPHYECKOM JIBYX YHCEIL apu(pMETHIECKOM U CpeTHEM
Hcnonp3oBaHne cBOHCTB U rpadukos reOMETPUYIECKOM JBYX UMCEIL.
yHKuHi npy pemmeryy ypaBHeHi 1 Hcnonb30BaHKe CBOMCTB M rpadHKoB
nepasercrs. Merox VHTCPBAIIOB. (YHKIUI TPpU peIieHUN YpaBHECHUN 1
N300paskeHne Ha KOOPAWHATHOM
IIOCKOCTH MHOYKECTBA PELICHUI HepapeHcTs. Metoz I/IHTepBaJ'IOIE,
YPABHEHHI U HEPABEHCTB C ABYMS WzoGpaxenne Ha KOOpAMHATHON
TIEPEMEHHBIMU U UX CHCTEM. TIJIOCKOCTHU MHOXECTBA PCIICHUN
ITpuMeHeHre MaTEMaTHYECKUX METOIOB YPaBHEHUH U HEPABEHCTB C IBYMs
JUIA peUICHUA COACPIKATEIIbHBIX 3a4a4 NEPEMCHHBIMU U UX CUCTEM.
U3 PA3THYHBIX 00JIACTEH HAYKH 1 [IpumeHeHne MaTeMaTHYECKIX METOJIOB
TpaKTHKA. MnTepnperaiyd pesysrata, JUISL PELIEHHMS COIEPIKATENBHBIX 32144 U3
YHACT PCATILHBIX OTPAHIICHHH. Pa3IMYHBIX 00JIacTell HAYKU U MPaKTHKU.
Wntepnperanus pe3yiabTara, ydeT
peanbHBIX OIpaHUYEHUH.
6. 1. Tabmmanoe u rpaduaeckoe Tabmanoe u rpaduaeckoe 11 DeMeHTapHBIE U CIIOKHBIE COOBITHSI. 20 20
Dnemenmut OneMeHTHI IpeJcTaBlIcHUE NaHHBIX. UKUCIIOBBIE | IpEACTAaBICHUE JaHHBIX. YUCIOBEIE (1 x/p) | PaccmoTpenue cirydaeB 1 BEpOSITHOCTh 4acoB | 4acoB
KomOunamop | KOMOMHATOp | XapaKTEPHCTHKHU PSIOB JaHHBIX. XapaKTePUCTUKH PSOB JaHHBIX. CYMMBI HECOBMECTHBIX COOBITHH,
uKu, HKH, IToouepenHblii 1 OIHOBPEMEHHBIH IToouepenHblii ¥ OAHOBPEMEHHBIN BEPOATHOCTH MPOTHBOIIOIOKHOTO
CMamucmuk | CTaTUCTUKU | BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 BBIOOp HECKOJIBKHX JIEMEHTOB U3 coObitHs. [ToHATHE O HE3aBUCUMOCTH
u u meopuu U TEOpUH KOHEYHOT0 MHOXecTBa. DopMyJIbl KOHEYHOT'0 MHOXecTBa. DopMyIIbl coObthit. BepositTHOCTB N
6epossmHocm | BEPOSITHOCT | 4YHUCIIA IEPECTaHOBOK, COYETaHUH, ylcia IepecTaHOBOK, COUETaHuUll, CTaTUCTUYECKAs YacTOTa HACTYIJICHUS
eil. 578 pa3MenieHuii. Peenue pa3menienuii. Pemenue COOBITHS.

20 u)

KOMOWHATOpHBIX 3a1a4d. Popmyna
6unoma Hetotona. CBolicTBa
OMHOMHATEHBIX KO3()(HUIHEHTOB.
Tpeyronbuuk [Tackans.
DJIeMeHTapHbIE U CI0KHbBIE
co0ObITus. PaccMoTpeHue ciydaes u
BEPOATHOCTH CYMMBI
HECOBMECTHBIX COOBITHI,
BEPOATHOCTH IPOTHBOIIOJI0KHOTO
coObrtust. [TonsaTue o
HE3aBUCHMOCTH COOBITHIA.
BeposTHoCcTh 1 cTaTHCTHYIECKAS
4acTOTa HACTYIUICHUSI COOBITHS.

KOMOWHATOpHBIX 3a1a4d. Popmyna
6unoma Heiotona. CBolicTBa
OMHOMHANTBHBIX KOO PHUIUEHTOB.
Tpeyronbuuk ITackans.




7.
T'eomempus

(120 4)

1 CBOICTBO GHCCEKTPHCHI YIIa CBolicTBO OMCCEKTPUCHI YTIiIa 6 I'eomeTpuuecKue MECTA TOYEK.
I'eomerpus TpeyronbHuKa. Pemenne TpeyroiabHuKa. Pemenue Pemienne 3ana4 ¢ moMoILbI0
Ha TPEYTONEHHKOB. Beramcerye TPEyroJbHUKOB. Boruncienue rEOMETPUIECKHUX TIPEOOPA30BAHMI 1
OHCCEKTPHUC, MEIHaH, BBICOT, PAUYCOB
IUIOCKOCTH . " . | OuccexTpuc, MeuaH, BHICOT, PaIyCOB TEOMETPHYECKUX MECT.
BIIMCAHHOU U OITMCAaHHOU OKPYKHOCTEHU. o o T q M
DOPMyJINL TIOMIATH TPEYTONBHAKA: BITHCAHHOI 1 ONHCAHHOH eopema YeBsl 1 Teopema MeHemasl.
opmysta [epoa, Bbpakere miomaau | OKPYKHOCTEH. DOPMYIBI IIIOMa M Onnunc, runep6ona, napaboia KaKk
TpeyrolbHUKA "epe3 pajiyc BIMCaHHoii | TPEYToNbHHKA: popmyna ['epona, TeOMETPHYECKHE MECTa TOUEK.
¥ OIMCAHHOI OKPY>KHOCTEIH. BBIpaKEHHE IUIOLIAU TPEYTOIbHUKA HepaspemunmocTs KIIaCCUIeCKHX 3a1ad
Berunciienue yrios ¢ BepunHoOn yepes3 paJnuyc BIMCAHHOM U ONUCAaHHON Ha MOCTPOEHHUE.
BHYTPH M BHE KpYTa, YIJIa MEKIY OKpYXXHOCTEH. Bpluncinenue yrios ¢
XOpZOH 1 KacaTeNbHOM. BEPUIMHOM BHYTPH U BHE KPYTa, yIia
Teopema 0 IPOM3BENCHHH OTPE3KOB 9 o
L MEXK/Ty XOPJIOH U KacaTelbHOM.
XopAa. Teopema 0 KacaTCIbHOU U T
cekymeil. Teopema o cymMMe KBaipaToB cOpeMa O HPOU3BCACHHH OTE%KOB
CTOpOH M JMaroHaeit xopa. Teopema o KacaTenbHOU U
napaJuiesiorpaMma CCKYUICH. TeopeMa O CYMME€ KBaJpaToB
Briucannple u onmucaHHbIe CTOpOH u I[HarOHaHeﬁ
MHOroyronbHuKH. CBOACTBA 1 napaenorpamma. Brimcanssie u
TIPU3HAKHA BOUCAHHBIX U ONIMCAHHBIX OIIMCAHHBIE MHOFOerJILHI/IKI/I.
HCTRIPEX YT OJILHUKOB. CBOMCTBa ¥ IPU3HAKU BIIMCAHHBIX U
I'eomerpuyeckue MecTa TOUEK.
OIIMCaHHBIX YETHIPEXYTOIbHUKOB.
Pemenue 3a1au ¢ moMoIpb0
reoMeTPHIECKHX IIPeoOpa3oBaHui 1
TEOMETPUICCKUX MECT.
Teopema YeBbl 1 TeopeMa Menenasi.
Ommurnc, runepboa, mapaboa Kak
TCOMETPUYICCKUE MECTA TOYCK.
HepaspemmmocTb KIacCH4ecKx 3a1a4y
Ha IIOCTPOCHUE.
2. [psmbie OcHoBHBIE TOHATHS cTepeoMeTpur | OCHOBHBIE TOHATHS CTEPEOMETPHN 40
u (Touka, mpsMasi, IIOCKOCTbD, (Touka, mpsiMasi, IIOCKOCTb, (3x/p)
IUIOCKOCTH mpoctpancTBo). [loHsTHE 00 npoctpancTBo). [loHsTHE 00
B aKCHOMaTHYECKOM CIIocobe aKCHOMAaTHYECKOM Criocobe
MIPOCTPAHCT | MOCTPOCHUS TEOMETPHUH. MIOCTPOCHUS TEOMETPHUH.
BE [Nepecexarommuecs, napasieabHbIe [Nepecexarommuecs, napasieabHbIe U

U CKpeLUBAIOIIMECs MpsIMbIE. YTOII
MEXIY MPSIMBIMH B TIPOCTPAHCTBE.
[epneHUKYIAPHOCTD TPSMBIX.
[NapamiensHOCTD U
MEPICHNKYIIPHOCTD TPSMOH H
TUIOCKOCTH, MPU3HAKU M CBOMCTBA.
Teopema 0 Tpex neprneHaAnKyIsIpax.
[leprienauKyssip ¥ HAKJIOHHAS K
TIOCKOCTHU. YTOMI MEXIy MPIMOi 1
ILUIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEH,
MIEPICHIUKYISIPHOCTD TIOCKOCTEH,

CKpeIIMBAIOLIUECs MpsAMbIe. YTOJ
MEXIY MPSIMBIMH B TIPOCTPAHCTBE.
[epneHUKYIIPHOCTD TPSMBIX.
[NapamiensHOCTS U
MIEPICHINKYIIIPHOCTD PSMOH H
TUIOCKOCTH, MPU3HAKU M CBOMCTBA.
Teopema o Tpex neprneHAnKyIsIpax.
IleprienauKynsp ¥ HAKJIOHHASA K
TIOCKOCTH. YTOI MEXIY MPSIMOH 1
ILUIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEH,
MIEPICHINKYISIPHOCTD TIOCKOCTEIH,

120
4acoB

130
4acoB
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MPU3HAKU U CBOMCTBA.
JIByrpaHHbIi yroJi, TMHEHHBIN yron
JIBYTPaHHOTO YTJIa.

PaccrostHus OT TOUKH 110
IUIOCKOCTH. PaccTosiHMe OT npsiMoit
JIo iockoctu. PaccrostHue Mexy
MapaJuIeIbHBIMH TTIOCKOCTSIMH.
Paccrosnue mexny
CKPEIUBAOIIMUCS TPSMBIMH.
[MapannensHOe MPOEKTHPOBAHUE.
OpTOroHANBPHOE MPOEKTUPOBAHHE.
[Tnouans opToroHanbHOM
IIPOCKIIMU MHOTOYTOJIbHUKA.
W3o0pakeHue npoCcTpaHCTBEHHBIX
¢uryp. LentpansHoe
IIPOEKTHPOBAHHE.

TIPU3HAKHU U CBOMCTBA. JIByrpaHHBII
YroJ1, IMHEHHBIN Yros1 JBYrpaHHOTO
yria.

PaccrostHUs OT TOUKH 10 INIOCKOCTH.
PaccrosiHue OT mpsAMOi 10 IIOCKOCTH.
PaccrosiHue Mex 1y mapauieIbHbIMU
m1ockocTIMuU. PaccrosiHue Mexay
CKPEIUBAIOIUMUCS TPSMBIMH.
[NapannensHOe MPOEKTHPOBAHUE.
OpTOoroHabHOE MPOEKTUPOBAHHE.
[Inoutane opTOroHaNbHOM MPOEKUUU
MHOTOyroNbHHKa. M300paxenue
MIPOCTPAHCTBEHHBIX (QUTYP.
LlenTpanbHOE NPOEKTUPOBAHUE.

3.
MHuororpan
HUKH

Bepumasl, pebpa, rpaHu
MHOTOrpaHHUKa. Pa3zBepTka.
MHuororpanssle yribl. Beimykibie
MHOTOTpaHHUKH. Teopema Diinepa.
[Ipusma, ee OCHOBaHWsI, OOKOBEIC
pedpa, BricOTa, GOKOBas
NoBepXHOCTh. [IpsiMast 1 HaKITOHHAs
npusma. [IpaBunpHas npusma.
Mapamrenenunen. Kyo.
[Iupamuna, ee ocHoBaHue,
00KOBBIE pedpa, BEICOTa, OOKOBAst
MOBEPXHOCTh. TpeyronpHas
nupamua. [IpaBuiibHas mupaMuna.
YcedeHnHas nupamua.
Cummerpuu B Ky0e, B
napajuiesielunesie, B Ipu3Me u
TTHpaMuse.

[TonsiTue o cummeTpun B
MIPOCTPAHCTBE (I[EHTpaTbHas,
oceBast, 3epKajbHas).

CedeHust MHOTOTPaHHUKOB.
[TocTpoenue ceuenuid.
IIpencraBnenue o npaBUIBHBIX
MHOTOTpaHHUKaX (TeTpasdap, KyO,
OKTa’Ip, JOACKAdAP M UKOCAD).

Bepumuasl, pedpa, rpaHu
MHOTOTpaHHUKa. Pa3zBepTka.
MHuororpanssie yribl. Beimykibie
MHOTOTpaHHUKH. Teopema Diinepa.
[Ipusma, ee OCHOBaHUsI, OOKOBEIC
pedpa, BrICOTa, OOKOBasi TOBEPXHOCTb.
[psiMast 1 HaKJIOHHAsI PU3Ma.
[IpaBunpHas npusma.
Mapamnenenunen. Kyo.

[Mupamuna, ee ocHOBaHHE, OOKOBEIE
pedpa, BrIcOTa, OOKOBasi IIOBEPXHOCTD.
TpeyronpHas nupamuia. [IpaBunbHas
npaMua. Y cedeHHas mupamMuia.
Cummetpui B KyOe, B
napajuiesienimnesie, B Ipu3Me 1
TTpaMHse.

[NonsiTHe 0 CUMMETPHH B MIPOCTPAHCTBE
(meHTpanbHas1, OCeBasi, 3epKAIbHA).
CeueHnst MHOTOTPaHHHUKOB.
[TocTpoeHue ceueHui.
IIpencraBnenue o npaBUIIBHBIX
MHOTOTpaHHHKaX (TeTpaszap, Kyo,
OKTa’p, I0/ICKadIp U UKOCAIP).

14
(1x/p)

IToHsATHE O CHMMETPHH B IPOCTPAHCTBE
(meHTpabHas, OceBas, 3epKalbHas).




4. Tena u Hunuuaap u KoHyc. Y ceueHHbIH Humisap 1 KoHyC. Y Ce4eHHBIH KOHYC. 18
MOBEPXHOCT | KoHyc. OCHOBaHHUE, BBICOTA, OcHoBaHue, BBICOTa, OOKOBast (1x/p)
U BpamieHus: | 60KOBasi IOBEPXHOCTH, MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

obpasyromas, pa3seprka. OceBble OceBble CEUECHUS U CEUCHUS

CCUCHUSI U CeUCHUs TapaslieNIbHbIe napajuieJIbHbIe OCHOBAHUIO.

OCHOBAHHUIO. [ap n ctepa, nx cedeHus. DIUIHIIC,

ap n chepa, nx cedeHws. runepOorta, mapabosa Kak CedeHHs

Onnrc, runepOosa, mapadona Kax KoHyca. KacaTenbHas III0CKOCTh K

ceueHns konyca. KacarenpHas coepe. Codepa, BoucaHHas B

IockocTh K chepe. Cdepa, MHOTOTPaHHUK, c(epa, OMCaHHast OKOJIO0

BIIFICaHHAs B MHOTOTPaHHUK, MHOTOTDaHHHKA.

cdepa, onrcaHHas! OKOJIO LunrHapruYeckre 1 KOHMIECKHe

MHOTOT'paHHHKA. MOBEPXHOCTH.

LynuHaprudeckre 1 KOHUIECKHe

MIOBEPXHOCTH.
5. O6bemsr | IlorsTHE 00 00BEME TETA. IMonsitue 06 o6beme Tena. OTHOIIECHUE 27
Ten U OrtHoleHHe 00BEMOB OJOOHBIX 00BEMOB MOTIOOHBIX TEJI. (2x/p)
IUTOIIA/N UX | Tel. Dopmynsl 00bema Ky0a,
noBepxHocT | Popmyisl 0O0beMa Kyba, napajuieIenuIesa, TPU3MBI, IIIHHAPA.
eil. napajuiesieniIe 1a, IpH3MBI, DopmyIsl 00beMa THPAMUJIBI X KOHYCA.

mmHApa. PopmyIer o6beMa DopMyIIB IUTONIAH TIOBEPXHOCTEN

IIpaMuIbl 1 KoHyca. @opMyItsl OUIMHApa 1 KoHyca. GopMyibr oobema

ITUTOLIAIN TIOBEPXHOCTEH LIMIHHAPA mrapa ¥ miomaay cepsl.

1 KoHyca. PopMynsl 00beMa mapa

Y TUIOMIAH CEpHL.
6. JlexapToBbI KOOPIMHATHI B BexTopsl. Moayne Bekropa. PaBenctBo | 6 JlexapToBBI KOOPAMHATHI B 13
Koopauuar | mpoctpanctse. Dopmylia paccTOsHMs BeKTOpOB. CJI0’KEHHE BEKTOPOB U (1x/p) | mpocrpancTBe. PopMylia pacCTOSHHS (1x/p)
Bl U MELY BYMs TOUKAMH. Y paBHEHUs YMHOXKEHHE BEKTOPA Ha YHCIIO. MEKIY IByMsI TOYKaMH. Y paBHEHUSI
BEKTOPHI. cbepyt 1 nutockocTH. dopmyna KosmnHaeapHsie BeKTOphl. Pasnoxenne cdepst u miockoctn. Popmyrna

PpacCTOsAHUS OT TOYKH 10 IIIOCKOCTH.

Bexropsi. Moy sexropa. Pagericrso | BEKTOPA 110 IBYM HEKOJUTMHEAPHBIM PacCTOSIHUSI OT TOYKH JI0 TIOCKOCTH.

BekTOpOB. CIIoMeH e BEKTOPOB H BekTOpaM. KomrianapHbie BEKTOPHI. CKaAPHOE TPOSBECHHE BEKTOPOB.

YMHO>KEHHE BEKTOpa Ha YHCIIO0. YTOI Paznoxenue no Tpem

Mexay BekTopamu. KoopauHaTs HEKOMILJIAaHAPHBIM BEKTOpPaM. Yrox mexy Bexropamu. KoopmHate!

BekTopa. CKaIIpHOE MPOU3BEACHHE BEKTOpA.

BEKTOPOB. KOJ’IJ’II/IHeapHLIe BEKTOPBI.

Pasnoxenune BekTopa 1o AByM

HCKOJUTMHCAPHBIM BEKTOPAM.

Komrutanapssle BekTopsl. Pasnoxenne

TI0 TPEM HECKOMIITTAHAPHBIM BEKTOPaM.

Pe3eps (38 [ToBTrOpenue 13 15 38 28
4) (1x/p) 4acoB | 4acoB
Uroro 204 204 408 408
408 yacos §161</p ;121</p




Coaepxxkanue padodeil NporpaMmmsl

YUC/10BbIE U BYKBEHHDIE BbIPAYXEHUA (70 uacos)

Jenumocts nenbix yucen. [enenue ¢ ocratkoM. CpaBHeHusi. Pemenue 3amay ¢
11E€JI0YMCIICHHBIMU HEU3BECTHBIMH.

Kommiiekcupie uncna. ['eomeTpuueckass HHTEpHpeTaldsi KOMIUIEKCHBIX — YHCET.
JleficTBUTENbHAS 1 MHUMAsl 9acTh, MOAYJIb M apPTYMEHT KOMILJIEKCHOTO YHCiIa. Anredpandeckas
U TPUTOHOMETpHUYECcKast (DOPMBI 3aMCH KOMIUICKCHBIX 4rcell. ApudMeTrndecKkue NeiHCTBUS HaAJ
KOMIUIEKCHBIMH YHCJIaMH B pa3HbIX ¢opmax 3amuch. KOMIUIEKCHO COMPSIKCHHBIC YHCIIA.
Bo3sBenenue B HaTypalibHYIO CTeneHb (hopmyna Myaspa). OcHOBHAsI TeOpeMa aareopel.

MHoOro4ieHsl OT OJTHOM MEPEeMEHHOM. J[eTMMOCTh MHOTOUJICHOB. JleJIeHre MHOTOUJICHOB
C ocTaTKoM. PanmoHanpHbIe KOPHE MHOTOWICHOB C IeNbIME K03 durrearamu. Penienne neimsrx
anrebpandeckux ypaBHeHuil. Cxema ['opuepa. Teopema be3y. Uucio kopHeil MHOrouseHa.
MHorouseHsl OT ABYX IMEepeMEHHbIX. DOpMyIibl COKPAIICHHOTO YMHOXEHMsS I CTapIInX
creneHedl. bunom HproToHa. MHOrowieHbl OT HECKOJIBKUX MEPEMEHHBIX, CUMMETPUYECKHUE
MHOTOWICHEI.

Kopens crenenu n>1 u ero cpoiictBa. CTeneHb C pallMOHAJILHBIM MOKa3aTelIeM U €€
cBoiictBa. IloHsaTHe O cTemeHW C JEUCTBUTEIBHBIM mHoKa3zareneM. CBOWMCTBAa CTEIEHH C
JIEHCTBUTEIIFHBIM ITOKa3aTeIIeM.

Jlorapudwm gucna. OcHOBHOE JIorapupMuIeckoe ToxkAecTBO. Jlorapudm npousBeneHus,

YaCTHOT0, CTETIEHH; IEPEX0/] K HOBOMY OCHOBaHUIO. [leCATUYHBIN U HaTypaJIbHbIN
norapudmbl, 9UCIO e.

[TpeoOpa3oBanus BeIpa)K€HHH, BKIIOYAIONINX apu(PMETHUECKUE OTIepaliy, a TaKxKe
orepanuy BO3BEACHUS B CTENIEHb U JIorapu(pMUpOBaHHUSL.

TPUT'OHOMETPHA (30 HACOB)

CuHyC, KOCHHYC, TaHT'€HC, KOTAaHI€HC IpOW3BOJbHOrO yria. PanmanHas mepa yria.
CuHyC, KOCHUHYC, TaHI'€HC M KOTaHTreHC uncia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA.
®opmynsl npuBeneHus. CuHyC, KOCUHYC M TaHT€HC CyMMBI U pa3HOCTU JBYX yrioB. CHHYC U
KOCHUHYC JBOHHOro yria. ®opmynsl mnonoBuHHOro yriua. IIpeoOpa3zoBaHus CyMMBbI
TPUTOHOMETPUUECKUX (YHKIUN B NPOU3BEIECHUE U TPOU3BEACHUS B cymMmy. BolpakeHue
TPUTOHOMETPUUYECKMX (YHKLIMN uYepe3 TaHTeHC IOJIOBUHHOIO aprymenra. [IpeoOpa3zoBanus
TPUTOHOMETPUUECKUX BBIPAKEHUH.

[Tpocreiimme TPUroHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA.
ApKCUHYC, apKKOCUHYC, QpKTaHT€HC, apKKOTaHT€HC.

DYHKI[UH (30 uacos)

Oyukuuu.  OO6nacTh ompeneiaeHuss W MHOXecTBO 3HaueHuil. ['padux QyHkumm.
[Toctpoenue rpadukoB (QyHKIHUH, 3aJaHHBIX pa3IMYHBIMH criocobamu. CBoicTBa (QYHKUMI:
MOHOTOHHOCTb, Y€THOCTb W HEYETHOCTb, IMEPHUOJUYHOCTb, OrPAHUYEHHOCTh. I[IpoMexyTKH
BO3pacTaHMsd W YOBIBaHUS, HauOosblllee W HauMEHbIIee 3HAYEHHUs, TOYKU OHKCTpeMyMa
(JloKanbHOTO MakCUMyMa M MUHHMYyMa). Beinmykinocts ¢yHkiuu. ['paduyeckas nHTEpnpeTarus.
[Tpumepbl QYHKIMOHATBHBIX 3aBUCUMOCTEH B peaslbHBIX mpoleccax U sBiIeHUAX. CliokHas
byakuus (kommno3uius (QyHkiuit). B3ammHo oOpatabie Gynkmuu. OO0macTh ompeaencHus u
oOnacte 3HaueHHi oOpaTHOM (yHkumu. I'paduk obpatHoi (yHkMH. Haxoxnenue dyHkuum,
00paTHO TaHHOM.

CrenenHass (QyHKIMS C HaTypajJbHBIM I[OKa3aTeneMm, e€ CBOWCTBA W rpaduk.
BepTukanbHble W TOPU3OHTANbHBIE AaCUMITOTHI TpadukoB. I'paduku aApoOHO-TMHEHHBIX

byHKINH.



Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U Ipa(pUKH, NEPUOTUIHOCTH, OCHOBHOM
nepuoa. O6paTHbIe TPUTOHOMETPpUUECKHE QYHKIIUH, MX CBOMCTBA M TpaUKH.

[TokazarenpHas pyHKIHS (IKCIIOHEHTA), €€ CBOICTBA U rpaduk.

Jlorapudmuueckas GyHKIIUS, €€ CBOHCTBA U TpaduK.

[TpeoOpazoBanus rpadUKOB: MapalIeIbHBIN EPEHOC, CAMMETPHUS OTHOCUTEIILHO OCeit
KOOPJMHAT U CHUMMETPHUS OTHOCUTEJIBHO Hadyalla KOOPJAUHAT, CHMMETPHUS OTHOCUTEIIBHO MTPSMOI
Y = X, pacTskeHne u cxkaTHe BJI0JIb OCEH KOOPIUHAT.

HAYAIIA MATEMATHYECKOI'O AHAJIU3A (30 HACOB)

[TonsiTue o npenene nocaenoaresbHOCTU. CylIeCTBOBaHUE MTPEEia MOHOTOHHOM
OTpaHUYEHHOM MOocaeA0BaTeIbHOCTU. JIJIMHA OKPY>KHOCTHU U TUIOIIAh Kpyra KakK Mmpeaesibl
nocineaoBarenbHocTell. beckoneuHo yObIBaroias reoMmeTpuieckasi Mporpeccusi U ee CyMMma.
Teopemsl 0 npenenax nociaegoBaTenpHocTel. [lepexon k npeaenam B HEpaBEHCTBAX.

[Tonsitue o HenpepbiBHOCTU (GYHKIIMU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIUIX.
[Tonsitre o mpeaene ¢GyHknwu B Touke. [loBenenne GyHKINN HA OECKOHEYHOCTH. ACUMIITOTEHI.
[TonsiTre 0 mpou3BOAHON PYHKIIMU, GU3MUECKUI U TEOMETPUUYECKUIN CMBICI IPOU3BOIHOM.
YpaBHeHHe KacaTteabHOU K rpaduky ¢GyHKIuU. [[poM3BOAHBIE CYMMBI, PA3HOCTH, TIPOU3BEICHUS
1 yacTHOro. [Ipon3BO/IHbIE OCHOBHBIX 37€MEHTAapHBIX (yHKIHA. [Ipou3BOIHBIE CIOXKHOM U
obparHo#i ¢pyHKIMI. Bropast mpoussoanas. [IpuMeHeHne Ipou3BOIHON K UCCIICIOBAaHHUIO
byHKIMI 1 TocTpoeHuto rpaguKkoB. Vcrnonb3oBaHue MPOU3BOIHBIX MPU PELICHUN YPABHEHUN U
HEPaBEHCTB, MPHU PEIICHUN TEKCTOBBIX, GU3UUYECKUX U TEOMETPUUECKHUX 3a/1a4, HAXOXKICHUU
HauOOJBIINX U HAUMEHBIINX 3HAYCHUH.

[Tnomane kpuBoMHEHHOM Tpanenun. [lorsTre 06 onpenenennom uaTerpaie. [leppoodpasznast.
[TepBoobOpazubie snemMeHTapHbIX GyHKIM. [IpaBuna Beranciaenus nepBooopasHbix. opmyna
Hprorona-JleliOnumna.

[Ipumepsl UCIIONB30BAHUS IPOU3BOIHOM JJI HAXO0KACHUS HAUITYUIIEro PEIICHHS B
NPUKIAIHBIX 3a7a4ax. HaxoxkaeHue ckopocTu I mpoiiecca, 3aJaHHoro (hopMyIioi min
rpaduxom. [Tpumepsl mpuMeHeHHsI UHTErpaia B pusnke U reoMeTpuu. Bropas npousBoaHas u
ee pU3NYECKUIN CMBICI.

YPABHEHUA H HEPABEHCTBA (70 YACOB)

Pemenue panoHaabHbIX, TOKA3aTEIbHBIX, JOTapU(PMHUUECKUX YPaBHEHUIN U HEPABEHCTB.
Pemenne nppalnoHagIbHBIX ¥ TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.

OcHOBHBIE IPHUEMBI PEIICHUS CUCTEM YPaBHEHMI: MOJACTaHOBKA, aIredpanveckoe
CJI0’KE€HHUE, BBEICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTD YpaBHEHUN, HEPABEHCTB, CUCTEM.
Pemenne cucreM ypaBHEHUH ¢ JBYMsSI HEU3BECTHBIMM MPOCTENIINX TUIIOB. Pemenune cucrem
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Jloka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(PMETUYECKOM U CPETHEM
T€OMETPUYECKOM JBYX YHCEIL.

Hcnonb3oBanue cBOMCTB U rpadukoB PyHKUNN IpU PELLIEHUU YPAaBHEHUH U HEPABEHCTB.
Meton untepBanos. M300paxeHne Ha KOOpAMHATHON TUIOCKOCTH MHOYKECTBA PeLlIeHU I
YPAaBHEHUH U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB IS PELICHUS COIEP KATENbHBIX 3a7a4 U3
pa3IMYHbBIX 00acTel HayKy U MpakTUKU. HTepnpeTanys pe3yinbTaTta, yueT pealbHbIX
OTpAaHUYECHUU.

SJIEMEHTBI KOMEHHATOPHKH, CTATHCTHKH H TEOPHH BEPOATHOCTEH (20
Y4COB)

TabnuuHoe u rpaduueckoe npeacTaBieHue NaHHbIX. YNCIOBbIE XapaKTEePUCTUKHU PSIIOB
JTAHHBIX.

[ToouepeaHbIil 1 OAHOBPEMEHHBIN BHIOOP HECKOJIBKHUX JIEMEHTOB U3 KOHEYHOTO
MHOkeCTBa. DOpMyIIbI 4KCIIa IEPECTAaHOBOK, COUETAHUM, pa3MelleHu. Pemenne
KOMOWHATOPHBIX 3a1a4. @opmyna 6mHoMa HeroroHa. CBolicTBa OMHOMHUATBHBIX
ko3 duuuenton. Tpeyronbuuk [Tackans.



DneMeHTapHbIE U CI0XKHbIE COOBITHS. PaccMoTpeHne ciiyyaeB U BEPOSITHOCTh CyMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTh IPOTUBOIOIOKHOI0 coObITH. [ToHATHE O
HE3aBUCHMOCTH COOBITHI. BeposSsTHOCTH M CTaTUCTHYECKAst YACTOTA HACTYIICHHUS COOBITHS.

I'EOMETPHA (130 YACOB)

I'eomeTpust Ha miIockocTH. CBONMCTBO OMCCEKTPUCHI yIIla TPEYrojabHUKA. Pemienne
TPEYroJbHUKOB. BbIunciienue OMCCeKTpUC, MeIMaH, BHICOT, palnyCOB BIMCAHHONW Y OIIMCAHHON
OKpykHOCTeH. POPMYIBI IIJIOMIAIN TpeyroibHUKa: opmyna ['epoHa, BeIpaKeHHE TUIOIIAAN
TPEYrOJIbHUKA YE€PE3 PAJNyC BIIMCAHHON U OIIMCAHHON OKPYKHOCTEH.

Beluncienue yrios ¢ BEpIIMHON BHYTPH U BHE Kpyra, yIjla MEKJly XOpIOH U
KacaTeJbHOM.

Teopema 0 mpoU3BEACHUN OTPE3KOB XOpa. TeopeMa 0 KacaTenbHOM U CEKYILEH.
Teopema 0 cyMMe KBa[paTOB CTOPOH M JUaroHaJled napasulieaorpaMma

BrnivcanHble ¥ OnMCaHHBIE MHOTOYTOJIbHUKY. CBOWMCTBA M MPU3HAKY BIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJbHUKOB.

['eomeTpuueckne Mecra TO4EK.

Pemienue 3a1a4 ¢ TOMOILIBIO0 T€OMETPUUYECKUX MPE0OPa30BaHUM U T€OMETPUYECKUX MECT.

Teopema Uesl 1 Teopema Menenas.

Onnunc, runepboia, napadosia Kak reOMeTpUYeCKUE MECTa TOUEK.

HepaspemmmocTs KacCu4ecKux 3aa4 Ha IIOCTPOCHHUE.

IIpsimMble u mI0cKOCTH B NpocTpaHcTBe. OCHOBHBIE OHSTHS CTEPEOMETPUH (TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPaHCTBO). [IoHATHE 00 aKCHOMAaTUYECKOM CIIOCO0E MOCTPOEHUS
FEOMETPHH.

Ilepecekaromuecs, napauleIbHbIe U CKPEILMBAIOIIUECS IPSIMBIE. YTOJI MEXY NPAMBIMU
B IIpocTpaHcTse. lleprnenaukynspHocTs npsimMbIX. [lapanienbHOCTh U EPHEHIUKYISIPHOCTD
IPSIMOM M TNIOCKOCTH, IPU3HAKHU U CBOMCTBA. TeopeMa o Tpex NeprneHIuKyIsapax.
[TeprieHauKYNIAp M HAKJIOHHAS K TUIOCKOCTH. YTOJI MEXAY IPSIMON U MIIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEN, IEPIIEHAUKYISIPHOCTD INIOCKOCTEHN, IIPU3HAKU U CBOMCTBA.
JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPAHHOTO yIia.

PaccrostHust OT TOUKM 10 TIIOCKOCTH. PaccTossHuME OT nmpsiMoi 110 TiockocTH. PaccrosiHue
MEXly MapajyiebHBIMU TUNIOCKOCTSIMH. PaccTosiHMe MeX Ty CKPELMBAIOIIUMUCS MPSIMBIMHU.

[TapannensHoe npoekTrpoBanue. OpToroHanbHOE NpoekTuposanue. [lnomane
OpPTOTOHAJILHOM MPOEKIIMH MHOTOYyrojibHUKa. M300paxeHne npocTpaHCTBEHHbBIX (Uryp.
[lenTpanbHOE MPOEKTUPOBAHHUE.

Mmuororpannuku. Bepunnel, peOpa, rpaHu MHOrorpaHHuka. Pa3seprka.
MHororpanssle yribl. Bellykible MHOrorpanHuku. Teopema Jinepa.

[Ipu3ma, ee ocHoBaHus, OOKOBbIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. [Ipsimast u
HakJIoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo.

[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAsI TOBEPXHOCTH.
TpeyronbHas nupamuaa. [lpaBunpHas nupaMua. Y cedeHHas NupamMuaa.

CumMeTpu B KyOe, B apajjiesienuIesie, B Mpu3Me U MUpamMue.

[ToHsiTHE O CUMMETPUH B MPOCTPAHCTBE (LIEHTpaJIbHAs, OCEBas, 3epKalbHas).

CeueHns MHOrorpanHukoB. [locTpoeHne ceueHui.

[IpencraBnenue o mpaBUIbHBIX MHOTOIPAaHHHUKAX (TETpa’ip, KyO, OKTadap, JOJAEKadIp U
HUKOCAdIP).

Tesia n nmoBepxHocTu Bpamenus. [lunuuap u konyc. ¥YcedeHHbI koHyc. OCHOBaHUE,
BbICOTa, OOKOBAsi MIOBEPXHOCTh, 00pa3yromias, pa3BepTka. OceBble CEUEHHS U CEUECHUS
NapajuleIbHbIE OCHOBAHHUIO.

[Tap u cdepa, ux cedenus. Iumric, runepboa, napadosa Kak CEUCHH KOHYyca.
KacarenbHas mockocts k cpepe. Cdepa, BiucanHasi B MHOTOTPaHHUK, cdepa, OImHcaHHas
OKOJIO MHOTOI'DaHHUKA.

[{unuHapuyeckre 1 KOHMYECKHE TOBEPXHOCTH.



O0BeMbI Tes1 ¥ NJIOLIAAN UX MoBepxHOcTel. [TonsaTue 06 o0beme Tena. OTHOLICHNE
00BEMOB ITIOJOOHBIX TEI.

®opmyiel 00beMa Ky0Oa, mapaienenurea, Ipu3Msl, umHApa. Popmynsl o0beMa
nUpaMuIbl 1 KoHyca. @opMysisl IUIOIMIAIM TOBEPXHOCTEN WINHAPA U KOHyca. DopMyJIbl
o0beMa Imapa u MIomaan chepsl.

Koopaunartel 1 BeKTOpPBI. /[ekapTOBBI KOOPAUHATEI B TpocTpancTse. Popmyna
pacCTOSHUS MEXIY ABYMS TOUKaMHU. Y paBHEHHS cepbl U TIockocTH. PopMyrna pacCcTOsHUS OT
TOYKH JI0 IIJIOCKOCTH.

Bextopsl. Monynb Bekropa. PaBeHCTBO BekTOpOB. Cll0)KEHHE BEKTOPOB U YMHOKEHUE
BEKTOPA Ha YUCII0. YTOI MexAay BekropaMu. KoopauHatel BekTopa. CKaasipHOE IPOU3BEIACHHE
BeKkTOpoB. KommnHeapHble BeKkTophl. PasznojkeHne BeKTopa 1o 1ByM HEKOJUIMHEAPHBIM
BeKkTOpaM. KoMmIutanapHsle BEKTOPBI. Pa3noxkeHue 1o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

PE3EPB(28 YACOB)

DopMBbI U CPECTBA KOHTPOJISL.

B paboueili mnporpamme npenrycMOTPEHbl (OPMBI HPOMEKYTOUYHON H
UTOTOBOM aTTECTALlMM: TECTbl, KOHTPOJbHBIE M CAMOCTOSATEIbHBIE PaOOTHI.
Hrorosas arrecranus NpeayCMOTPEHA B BUAE aJIMHUHUCTPATUBHOM KOHTPOJIBHOU
paboTHI.

Knacc | Ne i/ | @opmbl KOHTpOJIS KonuyectBo
10 1 TemaTuyeckue KOHTPOJIbHBIE pabOoThl | 16
11 2 TemaTuyeckrue KOHTPOJIbHBIE padoThl | 12

TpeOGoBaHusI K YPOBHIO MOATOTOBKH 00Y4AIOIIMXCH.

B pesynbTaTte nzydenusi MmaTeMaTuKy Ha ipodriibHOM ypoBHE B 10-11 kmaccax
YUYEHUK JI0JKEH

3HATL/IOHUMATH

e 3HAUYECHHE MATEMaTUYECKOW HAYKU MJI1 PEUIeHUs 3a/1ad, BO3HHKAIONIUX B
TEOPUU U B TMPAKTUKE; IMIUPOTY H, B TO K€ BPEMS, OTrPaHUUYEHHOCTH
NPUMEHEHUSI MaTEMaTHUYECKUX METOJOB K aHalu3y M HCCIEIOBAHUIO
MPOIIECCOB U SIBJICHUM B MPUPO/JIE U OOIIECTBE;

®  3HAUCHHE NMPAKTUKW U BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHUKE s
dbopMUpOBaHUSIT U Pa3BUTUA  MaTEeMaTUYeCKOM  HAyKH;  CO3JIaHUs
MaTeMaTUYECKOT0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPUH;

®  YHHUBEpCAJbHBIA XapaKTep 3aKOHOB JIOTMKHW MaTeMaTHYECKHUX PACCYKJICHHM,
WX MPUMEHUMOCTD BO BCEX 00JIACTSIX YEIOBEUECKOM JIEATETLHOCTH;

®  BEpOSITHOCTHBIN XapakTep pa3iNyHbIX MPOLECCOB OKPYKAIOIIETO MUPA.

Aareopa: YMeTb

®  BBHINOJHATH apumeTHyeckue ACHUCTBHS, coueTass yCTHbIE U IHCbMEHHBIC
MpUEMbI, TMPUMEHEHHUE BBIYUCIUTEIBHBIX YCTPOMCTB; MPOBOJIUTH IO
W3BECTHHIM  (opMynaM W TpaBWwiaM MpeoOpa3oBaHUs  OYKBEHHBIX
BBIPKECHHM, BKITFOYAIOIUX TPUTOHOMETPUIECKHE (DYHKIINH,

®  BBIYUCIIATH 3HAUCHUS UYHUCIOBBIX U OYKBEHHBIX BBIPAKCHUM, OCYIIECTBIISS
HEO0OXOMMBIC TTOJACTAHOBKHU U TIPE0Opa30BaAHUS.




Hcnonp30BaTh MpHOOpPETEHHBIC 3HAHUS M YMEHHSI B TIPAKTUIECKOM eI TETEHOCTH

Y TIOBCETHEBHOM JKU3HHU .
DyHKIUMN U TPapUKU. YMeTh

e  OmpeAenATh 3HaUYCeHHWE (PYHKIHMU 1O 3HAUEHHUIO apryMeHTa MpPH Pa3IuIHBIX
crioco0ax 3agaHust PyHKIUU;

®  CTpOUTH rpauKu U3YUYECHHBIX QYHKIUH;

®  ONUCHIBATHh MO TpaduKy IMOBEAECHHWE W CBOWCTBA (DYHKIHM, HAXOIUTH TIO
rpaduky GyHKIIUU HAUOOJIBIITNE U HAUMEHBIIINE 3HAUCHUS;

e  pemaTh ypaBHEHUS, NPOCTEUINNE CHCTEMBl YpaBHEHHWH, WCIONB3YsS WX
rpaduKu;

Hcnonp3oBaTh NpUOOpETEHHBIC 3HAHUS U YMEHUSI B MPAKTUUYECKON JCSITEIbHOCTU
YU TIOBCEAHEBHOM JKU3HU JJIA: OINUCAHHUA C MOMOIIbI0 (YHKIMA pPa3IMYHBIX
3aBUCUMOCTEM, MPEACTaBICHUS UX rpapUUeCcKy, UHTEPIPETALNU IpaPUKOB

Hayajia MaTeMaTH4YeCKOro aHajIu3a: YMeThb

®  BBIUUCIATh NPOU3BOJHBIC IEMEHTAPHBIX (YHKIIUM, UCIONb3Yys CIPABOYHBIE
MaTepHabl;

®  HCCIEOBAaTh B MPOCTEHIIMX CiIydasX (PYHKIIMM HA MOHOTOHHOCTh, HAXOAHUTh
HanOOJIbIINE U HAMMEHBIINE 3HAYEHUS (DYHKIIMMA.

Hcnonp30BaTh NpUOOPETECHHBIE 3HAHUS U YMEHUSI B PAKTHUUECKOHN NEATEIbHOCTU
U INOBCEAHEBHOW JKM3HU JUIA: PEUICHUs NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-
HKOHOMUYECKUX U (PU3NYECKUX, 3a]]a4 HAa HauOOJbIINEe U HAMMEHbIINE 3HAUCHMUS,
Ha HAaXO0XKJICHUE CKOPOCTH U YCKOPEHUS;
YpaBHeHHs U HEPABEHCTBA. YMeTh
e  peElaTh TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA,;
®  COCTaBIIATH YPAaBHEHM 110 YCIOBHIO 3a/1a4H;
®  UCHOJB30BaTh JJs1 TMPUOJMKEHHOIO PEUICHUs] YpaBHEHUH M HEPaBEHCTB
rpauuecKuil MeTox;
e  n300paxaTh HA KOOPAUHATHOM MIOCKOCTH MHOKECTBA PEILICHUN MTPOCTEUILINX
YPaBHEHUM U UX CUCTEM.

Hcmonb30BaTh MpUOOPETEHHBIC 3HAHUSA U YMEHHUS B IIPAKTHUECCKON JCATEILHOCTH
M TIOBCEHEBHOW JKM3HM JUISi: TIOCTPOCHUS M HCCICAOBAHMS MPOCTEHIITUX
MaTEMAaTUUYECKUX MOJEJIEN.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPHHU BEPOATHOCTEH . YMETh

e  pemiaTh NpocTeilre KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKxKe ¢
WCITOJIb30BAHUEM M3BECTHBIX (hOPMYIT;

®  BBIYUCIATH B TNPOCTEHIIMX CIIy4asX BEPOATHOCTH COOBITHI Ha OCHOBE
MOJICYeTa YKClia UCXOJIOB.

Hcnonb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKON JEATEIbHOCTH
W TIOBCEIHEBHOM KWU3HM [UJIs: aHalu3a peajbHbIX YHUCJIOBBIX JaHHBIX,
NPEACTABICHHBIX B BUJE Juarpamm, TpaduxoB; s aHanu3za UHOOpManuu
CTaTUCTUYECKOT0 XapakTepa.



I'eomerpus: Ymers

pacno3HaBaTh Ha 4epTeXax H MOJENSAX MPOCTPAHCTBEHHBIE (HOPMBIL;
COOTHOCHUTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUIMU, U300pAKEHUSIMU;
OINMKCHIBATHh B3aMMHOE PACIIOJIOKEHUE MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTRBE;
aHAIM3UPOBATh B IPOCTEHIIINX CITydasx B3aUMHOE PACIIOJI0KEHNE 0OHEKTOB B
MPOCTPAHCTBE;

M300pakaTb OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHITH YEPTEKHU MO YCIOBUAM
3a/1ay;

pemaTh IUIAaHUMETPUYECKHE U MPOCTEUIINE CTEPEeOMETPUYECKUE 3a/1aud Ha
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH (JJIMH, YTJIOB, TUIOMIAEH);
UCIIOJIB30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3a7ad IIaHUMETPUUYECKUE
(haKThl U METOJIBL;

MPOBOAUTH JOKA3aTENbHBIE PACCYKICHHUS B X0OJI€ PEUICHUS 3a1a4.

Hcnonp3oBaTh NpUOOpPETECHHBIE 3HAHUS U YMEHUS B NPAKTHUUECKOHN NEATEIbHOCTU
U TIOBCEIHEBHOW >KM3HHM [UIsl: HCCIEN0BaHUS (MOAEIMPOBAHUSA) HECIOKHBIX
IPAKTUYECKUX CHUTyallMd Ha OCHOBE H3YYECHHBIX (OpPMYJT U CBOMCTB (uUryp;
BBIYMCIICHUS ILJIOIIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI MPHU PEUICHUU
NPaKTUYECKUX 3a/ad, HUCIONb3ys TMpPU HEOOXOAUMOCTH CIPABOYHUKH U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.
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