MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHue

«I'mmvuaazusa Ne 17»

« Ymeeporcoaro»

Jqupextop MBOY «I'umua3us Nel7

B.A.I'epacumoBa

Ipuka3 Ne 290 ot 30 ageycma 20212.

PABOYASA ITPOI'PAMMA
10 MPEAMETHOMY Kypcy «MareMaTtuka

B 11 A xnacce (mpoduin)

2021-2022 yueOHslii ros

Cocrasutenb: lloasgkoBa TaresHa MIBaHOBHA

r.o. Koponés, 2021r.



INOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma no matemartuke i 11 kitacca coctaBieHa B COOTBETCTBUU C
®denepanbubiM ['ocynapcTBeHHbIM cTanaapToM (IIpuka3z Muno6puayku PD ot 17.05.2012
Ne413 (B pen. Ot 29.06.2017) "O6 yTBepxkaeHuu GeaepatbHOro TOCy1apCTBEHHOTO
00pa30BaTeNBHOrO CTaHAApPTA CPEIHEro 00IIero 00pa3oBaHuUsm), IPUMEPHONH OCHOBHOM
00pa3oBaTenbHOM MPOrpPaMMEBI CpeaHEro 001ero oopa3zoBaHus (0100peHa pelIeHHEM
benepanbHOro yueOHO-METOIUIECKOT0 00bEMHEHHS 110 00IIeMy 00pa30BaHUIO (IIPOTOKOI OT
28 utons 2016 r. Ne 2/16-3). Ha ocHOBe aBTOpCKOU mTporpaMMbl: AnreOpa u Hadyasa
MmaTtemaTtnueckoro aHanmza. 10 — 11 kmacenl/ aBT.-cocT. A.I'. Mopakosud u I'eomerpus. 10 — 11
KJaccel / cocraButens T.A. Bypmuctposa.

yqe6H0-MeTOI[I/I‘IeCKI/II71 KOMILIICKT BKJIFOYACT:

1. A.T'. Mopakosuy, I1.B.CemenoB «Anrebpa u Havana anaiau3sa 11» npodribHbINA yPOBEHb
11 xnacc: yueOHuK 1t 0611e00pa3oBaTeNbHbIX yupexkaeHuii — MockBa: MuemosuHa, 2020 roa.

2. A. T'. Mopakosuy, I1.B.CemenoB «Anredpa u Hauana aHaiusa 11» npoduibHelil ypoBeHb
11 xmacc: 3amauyHuK 1751 00111e00pa3oBaTeNbHBIX YupexkaeHuil — MockBa: Muemosuna, 2020
roJI.

3. A. T. MopukoBuu «Anredpa 1 Hadana MaTaHanuza. 1 1ki1.» Meroauueckoe nmocodue
(mpodunbHBI ypoBeHb) - MockBa: Muemo3una, 2020 rog.

4. JI. C. Aranacsa «['eomerpus 10-11» ydeOHUK 111 00111€00pa30BaTEIIbHBIX YUPESHKICHUHA —
Mocksa: IIpocsemenue, 2020 ron.

5. A.T. MopakoBud. «Anredpa u Hayana ananuza 10-11». 11 kitacc. Meroauueckoe nocodue
115t yautenst — MockBa: Muemo3suna, 2017 roa.

VYuebnblii npenmert "Maremaruka" B yaeoHoMm miane MBOY «I'mmuaszust Nel7»
MIpeJICTaBIIsIeT MPeAMETHYI0 001acTh «MareMaTuka u HHPOpPMaTHKa», KOTOpasi BXOJUT B
00s13aTeNBbHYI0 YacTh y4eOHOTO Tu1aHa. B cOOTBETCTBUY C yueOHBIM IJIAHOM, KaJeHIapHBIM
y4eOHBIM TpadukoM U pacrrcanreM yueOHbIX 3ausaTHil MbOY «I'mmuazus Nel7» na 2020-2021
y4eOHBII ol Ha U3y4eHHe MaTeMaTUKU Ha Mpo¢uibHOM ypoBHe B 11 kiacce orBoaures 33,5
y4eOHBIX HeJIeu 1Mo 6 yacoB B Hezelto, utoro 201 yac B ro/.

Nzyuenne matemaTrku B 11 xinacce Ha MpOGUIBHOM YPOBHE HAIIPABJICHO HA TOCTUKCHHE
CIEYIOIIUX Heneil:

-(I)OpMI/IpOBaHI/Ie Hpe)lCTaBHeHI/Iﬁ 00 HACAX 1 METOAAaX MAaTCMATUKHM, O MAaTCMATHUKE KaK
YHUBCPCAJIbHOM A3LIKC HAYKH, CPECACTBEC MOJACIUPOBAHUA SIBIICHUM U MponecCCoOB;

- OBJIAICHUEC YCTHBIM U ITMCbMCHHBIM MAaTEMATUYCCKUM A3BIKOM, MAaTEMATUYCCKUMU
SHAHWSAMU U YMCHUSAMU, HeO6XO,[[I/IMBIMI/I I U3YYCHHA IMKOJIbHBIX CCTCCTBCHHOHAYYHBIX U
(bI/ISI/IKO—MaTCMaTI/I‘IeCKI/IX JUCHUILINH, OJIA IMMPOJOJIKCHHA O6pa30BaHI/I$I H OCBOCHHA H36paHHOﬁ
CIICUaJIbHOCTU Ha COBPEMCHHOM YPOBHC,

-pa3BUTHE JOTUYECKOTO MBIIUICHHUS, aITOPUTMUYECKON KYJIbTYpPBbI, IPOCTPAHCTBEHHOTO
BOOOpaXE€HUs!, pa3BUTHE MAaTEMAaTUUYECKOTO MBIIICHUS U UHTYULMH, TBOPUYECKUX CIIOCOOHOCTEH



Ha ypOBHE, HEOOX0IMMOM JJIsl IPOJIOJKEHUST 00pa30BaHMs U JIS1 CAMOCTOSITEIbHOM
JESITeTbHOCTH B 00JIACTH MAaTEeMAaTUKH M €€ TIPUIIOKEHUH B Oyaymiel nmpodeccnoHaIbHOM
NesITeTbHOCTH;

- BOCIIMTAHHUE CPEICTBAMU MATEMATUKHU KYJIbTYpbI INYHOCTH: 3HAKOMCTBO C UCTOPHUEH
pa3BUTHSI MATEMATHUKH, SBOIOIMEH MaTeMaTHUYECKUX UAeH, TOHUMaHHe 3HAYMMOCTH
MaTEeMaTHKH JJisi OOIIECTBEHHOTO Tporpecca.

3aodauu Kypca:

-00eCTIeUnTh TIPOYHOE M CO3HATEIIFHOE OBJIAJICHHE YIANTUMHICS CHCTEMOW MaTeMaTHICCKIX
3HAaHUHU U YMGHHﬁ, AO0CTAaTOYHBIX OJId U3YUYCHHA CJIOXKHBIX JUCHUILIIMH U IPOJOJZKCHUE
o0Opa3oBaHus;

- croco0CcTBOBATH (POPMHUPOBAHUIO MATEMATHUECKOU KyJIbTYphl, (HOPMHUPOBAHUIO
MHTEJUIEKTYaJIbHO - TPAMOTHOW JIMYHOCTH, CTIOCOOHON CaMOCTOSITENTLHO TIOTYYaTh 3HAHHS,
OCMBICJICHHO BBIOMPATh MPOQECCUIO U CIIEUATFHOCTh B COOTBETCTBUU C 3asIBIICHHBIM
npodunaem o0pa3oBaHus B yCIOBUSAX MOJAEPHU3ALMU CUCTEMbI oOpa3oBanust PO.

[TporpamMma 1o3BOJISIET JOOUBATHLCS CICIYIOIIUX PE3YJIbTaATOB OCBOCHUS 00pa30BaTEIbHOM
MIPOrPaMMBbI CPEHETO 00IIEero 00pa3oBaHMUS:

1) 6 iuunocmuom nanpasnenuu:

o c¢(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH; KPUTUYHOCTh MBIIUICHUS, YMEHHE PACO3HABATh JJOTUYECKH HEKOPPEKTHbIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

o TOTOBHOCTb U CLIOCOOHOCTh BECTU JUAJIOT C APYTUMHU JIIOJIbMHU, JOCTUTAaTh B HEM
B3aMMOIIOHUMAHHUSA, HAXOAUTh OOIIUE IIeNTU U COTPYAHUYATh B UX JOCTHKCHUU;

o HaBBIKU COTPYAHHYECTBA CO CBEPCTHUKAMHU, TETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENBCKOM, MPOSKTHON U APYTUX
BUJAX JESATEIbHOCTH;

J TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATETILHOE OTHOIICHHE K HETIPEPhIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCTICIIHOM NMPOo(hecCHOHATBHON U OOIIECTBEHHON e TEeIbHOCTH;

o ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUask 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;
J OCO3HAaHHBIN BBIOOpP Oyay1ieii mpodeccun U BO3MOKHOCTEH peanu3aluu COOCTBEHHBIX

KHU3HCHHBIX IINIAHOB, OTHOIIICHUEC K HpO(beCCI/IOHaJIbHOf/'I ACATCIIBbHOCTH KaK BO3MOXHOCTH
y4acTHsl B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, FOCYIapPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX
pooJieM.

2) 6 MmemanpeoOMemHoOM HANPasieHUU

o YMEHHUE CaMOCTOATCIIbHO OIIPEACIIATE HCIIU ACATCIbHOCTU U COCTABJIATH I1JIaHBL
ACATCIIBHOCTU, CAMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
ACATCIIbHOCTDL; HUCIIOJBb30BATh BCC BO3MOIKHBIC PECYPCHI I JOCTHIKCHUS ITOCTABJICHHBIX ueneﬁ
" pfajin3aliiu IJIaHOB ACATCIbHOCTH, BBI6I/IpaTI> YCICUIHBIC CTPATCTHUHU B PA3JIMYHBIX CUTYalUAX;



. YMEHHUE NMPOYKTUBHO 00LIAThCs ¥ B3aUMOAECHCTBOBATH B MPOLIECCE COBMECTHOM
JeSTebHOCTH, YIUTHIBATh MO3HUIINHU IPYTHX YYACTHUKOB JEATEIHLHOCTH, d3PPEKTHBHO
paspemiatbh KOH(QIUKTHL;

. BJIaJICHHE HAaBBIKAMU TI03HABATEIILHON, Y4eOHO-MCCIIeI0BATEIHCKON M MMPOSKTHOU
JeSITeNbHOCTH, HABBIKAMH pa3peuieHus mpoodaem; cnocoOHOCTh M TOTOBHOCTD K
CaMOCTOSITETLHOMY ITOMCKY METOJIOB PEIICHUsSI MPAKTHYECKUX 33134, IPAMEHEHHIO Pa3IMIHbBIX
METO/IOB TIO3HAHMS,

J TOTOBHOCTb M CITIOCOOHOCTBH K CAMOCTOSTENILHON HH(POPMAIIMOHHO-TI03HABATEIbHON
JESATEILHOCTH, BKIIIOYAsi YMEHUE OPUSHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMAIInH,
KPUTUYECKH, OLIEHUBATh W MHTEPIIPETUPOBATH HH()OPMAIIHIO, TTOTYyYaeMyI0 M3 Pa3THIHBIX
HCTOYHUKOB,;

J yMeHHe UcTonb3oBaTh cpeactBa MKT B pemeHny KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33]a4 C COOI0ACHNEM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MaCHOCTH,
THTHEHBI, pecypcocOepekeHus, MPABOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0E30I1aCHOCTH;

J BJIQJICHUE S3BIKOBBIMU CPEJCTBAMH — YMEHHUE SCHO, IOTHYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUsI, UCII0Ib30BATh a/IEKBATHBIE S3bIKOBBIE CPEJICTBA,

. BJIaJICHHE HAaBBIKAMH TIO3HABATEIFHON pe(ICKCHH KaK OCO3HAHHSI COBEPIIIAEMBIX
JEWCTBUI M MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, TPAHHI CBOETO 3HAHHS U
HE3HAHMS, HOBBIX MO3HABATENBHBIX 3a/1a4 U CPE/ICTB UX JOCTHKECHHUS.

3) 6 npeOomemHoM HanpasieHUU

o c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 HEOOXOJUMOCTH JOKA3aTENbCTB MPH
000CHOBaHUY MaTEeMATUUYECKUX YTBEPKICHUI U PO aKCUOMATHUKH B IIPOBEICHUU
JNEAYKTUBHBIX PACCYKJICHUM;

o c(hOpMHUPOBAHHOCTH MOHSATUITHOTO arnapara Mo OCHOBHBIM pa3jiejaM Kypca MaTeMaTUKH;
3HaHUW OCHOBHBIX TeOpeM, (GOpPMYI H YMEHHsSI HX TPUMEHSTh; YMEHHS TOKa3bIBaTh TEOPEMBI H
HAXOJHUTh HECTaHAAPTHBIE CIIOCOOBI PEIIeHHUS 3a/1a4;

o c(OpMUPOBAHHOCTh YMEHUI MOJIEIUPOBATH pealibHbIE CUTYAllUU, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATh NOJYUECHHBIN PE3YNIbTAT;

o c(OPMHPOBAHHOCTH TPEACTABICHNI 00 OCHOBHBIX IMOHITHSAX MaTEMATHIECKOTO aHAIHM3a
U UX CBOICTBaX, BiaJICHUE YMEHUEM XapaKTepHU30BaTh MoBeAeHNE (DYHKIUH, UCIIOIb30BAHNE
MOJIYYEHHBIX 3HAHUM 711 OMUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

o BJIQJICHUE YMEHUSAMU COCTABJICHUS BEPOSITHOCTHBIX MOJIEJEH MO YCIOBHIO 3a1a4 U
BBIUHCJICHHSI BEPOSTHOCTH HACTYIUICHUSI COOBITHIA, B TOM YHCIIE C MPUMEHEHHEM (OpMYIT
KOMOMHATOPUKHN U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; UCCIeA0BaHUS CITydalHbIX
BEJIMYUH 10 UX PACTIPEICICHUIO;

o BJIQJICHUE OCHOBHBIMHU ITOHATUSAMH O IVIOCKUX M MMPOCTPAHCTBEHHBIX T€OMETPUUIECKUX
¢burypax, 1X OCHOBHBIX CBOICTBax; COOPMHUPOBAHHOCTh YMEHUS paclio3HaBaTh Ha yepTexax,
MOJIETISIX U B PEAJIbHOM MUpPE r€OMETPUUECKHE (PUTyphl; IPUMEHEHHE U3YUEHHBIX CBOMCTB
reoMeTpuyeckux Guryp u GopmMyI i peleHus] TeOMETPUUYECKUX 3a/1ad U 3314 C
MIPAKTUYECKUM COJIEP)KAHUEM; BIAJCHUE METOJJAMHU JJOKA3aTEIbCTB U AJITOPUTMOB PEIICHHUS,
YMEHUE UX NIPUMEHSTh



Copepxxanue kypca marematuku 11 kiaacca
Mooyne «Anzeopa u nauana ananuza»
MHuoroujienn! (11 4)

MHorowieHsl OT OJJTHOM M HECKOJIbKUX nepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CruMMeTpHUYEeCKHEe U OJHOPOIHbIE MHOTOUJIEHBI. Y PaBHEHHUS BBICIIUX CTEIIEHEH.

Crenenn u kopHu. Crenennblie pyHkuuu (16 1)

[ToHsiTHE KOPHA n-0U CTENEHU U3 AEHCTBUTENBHOIO yncia. OyHKIus yZK’/;, €€ CBOIICTBA U
rpaduk. CBolicTBa KOpHs n-ou cteneHu. [IpeodpazoBanue BeIpaKeHUH, COAEPIKALINX PaIUKAIIBL.
O0600611eHne TOHATHUS O MoKa3arese creneHu. CTeneHHble (GYHKIMH, UX CBOWCTBA U TPaUKH.
Huddepenumponanue.

Iloka3arTenbHas u Jorapupmmuyeckas pynkuuu (35 49)

[TokazarenbHast pyHKuUs, €€ cBoiicTBa U rpaduk. [lokazaTenbHble ypaBHEHHS U HEPaBEHCTBA.
[Monsitne norapudma. Gynkuus y =1og X, eé cpoiictBa u rpaduk. CBoiicTBa 1orapudmMos.
Jlorapugmmyeckue ypaBHeHHs U HepaBeHCTBA. JnddepeHpoBanre noKa3aTeabHON 1
norapuMuueckon QpyHKITHH.

HNurterpan (9 1)

[TepBooOpa3Has u HeonpenenEHHbIN nHTerpan. OnpenenéHHblil HHTErpa, ero BbIYUCICHUE U
cBoifcTBa. Beruncnenue miomanei miockux ¢uryp. [IpuMeps! npuMeHeHNs: MHTErpajia B
¢busuke.

JJIeMeHTbl KOMOMHATOPUKM, CTATUCTHKHU M TEOPUM BeposiTHOCTed (9 1)

BepOHTHOCTB U TrCOMETpUs. HezaBucumeie IMOBTOPCHUA HUCITBITaHUI C JABYMs UCXOdaMMU.
Craructinueckue Meto el 00padoTku nHGpopmanuu. ['ayccoBa KpuBas. 3aKOH OOJBIINX YHCEI.

YpaBHenusi u HepaBeHcTBa. CucTeMbl ypaBHeHUil U HepaBeHCTB (31 u)

PaBHOCUIBHOCTE ypaBHeHUH. OOII1e METO/IbI peIlIeHHs] YpaBHEHUH. Y paBHEHUS ¢ MOIYJISIMH.
WppanmonansHble ypaBHEHUs. J[0ka3aTenbCTBO HEPABEHCTB. Pelienne paluoHaabHbIX
HEpaBEHCTB ¢ 0HOM nepeMeHHol. HepaBeHcTBa ¢ MoaynsaMu. MppaimoHnanbHble HEpPaBEHCTBA.
VYpaBHEeHHs U HEpaBEHCTBA C IByMsI TepeMeHHbIMU. [lnodaHToBb ypaBHeHUs. CUCTEMBI
YpaBHEHUH. YpaBHEHUS U HEPABEHCTBA C [1apaMETPaMHU.

Oo6o0marmee nopropenue (13 1)

Mooyns «I'eomempus»
BekTopnl B npocTpancTie (6 1)

Ilonsrue BCKTOpa B IIPOCTPAHCTBE. CnosxeHre ¥ BEIYUTAHHUE BCKTOPOB. VYMHOKEHHnE BCKTOpa Ha
YHCIIO0. KOMHHaHapHLIe BCKTOPBGI. OcHoBHas HEJIb — 3aKPCIUTh U3BCCTHBIC YUAIIITUMCA U3 KypcCa



IUIAaHUMETPHH CBEJCHUS O BEKTOpaX U JICHCTBUAX HAJl HUMH, BBECTH MOHATHE KOMILJIAHAPHBIX
BEKTOPOB B ITPOCTPAHCTBE U PACCMOTPETH BOIPOC O PA3JIOKEHUH JIF0OOI0 BEKTOPA 110 TPEM
JAaHHBIM HEKOMILIAHAPHBIM BeKTOpaM. OCHOBHBIE OIIPEIEIEHUS, OTHOCSIINECS K IEHCTBUAM HaJl
BEKTOPAMHM B NIPOCTPAHCTBE, BBOJATCS TaK K€, KaK U JJI1 BEKTOPOB Ha II0CKOCTU. [ToaTomy
U3JI0’KEHUE 3TOM YacTH MaTepHalla sIBISETCs I0CTaTO4YHO CKaThiM. bosee nmoapoOHO
paccMaTpuBalOTCs BOIPOCHI, XapaKTEPHBIE /711 BEKTOPOB B IIPOCTPAHCTBE: KOMIUIAHAPHOCTh
BEKTOPOB, IPABUJIO MapaJljiesIeNuIea CI0KEHUS TPEX HEKOMIUIAHAPHBIX BEKTOPOB, Pa3I0KEHUE
BEKTOpA 10 TPEM HEKOMILJIAHAPHBIM BEKTOpaM.

Metoa koopauHaT B npocTpancTse. [{Bu:kenus (17 1)

KoopauHathel TOUKM ¥ KOOpAWHATHI BeKTOpa. CKaIIpHOE MPOU3BEACHNE BEKTOPOB. J[BIKEeHUS
YpaBHenue miockoctu. [Ipeodpa3zoBanue noao6ust. OCHOBHAS 11e71b — CHOPMHUPOBATH YMEHUE
yUaluXxcsi IPUMEHATh BEKTOPHO-KOOPAMHATHBIM METO/T K PEIICHHUIO 33/1a4 Ha BEIYUCIICHHE
YIJIOB MEKAY MPSMBIMU M TUIOCKOCTSIMHU M PACCTOSIHUH MEXTy IByMsI TOUKaMH, OT TOYKH JI0
IINIOCKOCTH. I[aHHBIfI pasacit ABJIACTCA HCIIOCPCACTBCHHBIM IMPOAOJKCHUEM ITPEABIAYIICTO.
BBoauTcst moHsATHE MPSAMOYTOJIBHOM CUCTEMBI KOOPAMHAT B MIPOCTPAHCTBE, AAOTCS OMPEISICHUS
KOOPJMHAT TOYKH U KOOPJMHAT BEKTOPA, PACCMATPUBAIOTCS IPOCTESHININE 3a]]a91 B
KOOpJMHATaX. 3aTeM BBOJUTCS CKAISIPHOE MPOU3BEACHIE BEKTOPOB, KPATKO MEPEUHUCTISIOTCS €ro
CBOMCTBa (0€3 10Ka3aTeIbCTBA, TOCKOJIBKY COOTBETCTBYIOIINE JOKA3aTEILCTBA OBLIIN B Kypce
TUTAHUMETPHH) U BBIBOJATCS (POPMYIIBI [UIsl BEIYUCICHHS YTIIOB MEXKIY ABYMS MPSMBIMHU, MEXKITY
MIPSIMOM M TUTOCKOCTHIO. [laH Takke BBIBOJ ypaBHEHUS TUIOCKOCTH B (DOPMYITBI PACCTOSIHHSI OT
TOYKH OO IIJIOCKOCTH. B KOHIC pasaciia u3ydaroTCA ABUKCHUSA B IIPOCTPAHCTBE: ICHTPAJIbHAA
CUMMETpPHSI, OCEBass CHMMETPHS, 3epKaibHasi ciMMeTpHsi. Kpome Toro, paccMoTpeHo
npeoOpa3zoBaHue MO00Us.

Huaunap, konyc, map (16 1)

[Tonsitne nunuuapa. [lnomans nosepxuoctu munuHapa. Ilonstue konyca. [lnmomane
MOBEPXHOCTH KOHYca. YceueHHbIN kKoHyc. Cdepa u map. YpasHenue chepsl. Bzanmuoe
pacnosoxenue cepsl u miockocT. KacarenpHast mnockocts k chepe. [Inomanb chepsi.
OcHOBHas 11eJIb — JIaTh YYaIllUMCsl CUCTEMAaTUYECKUE CBEACHHUS 00 OCHOBHBIX TeIaxX U
MOBEPXHOCTAX BpAILEHUS — LUIUHAPE, KOHYCE, cepe, mape. M3ydeHne Kpyriabix Tea
(mmMHIpa, KOHyca, Iapa) U X MOBEPXHOCTEH 3aBepIIaeT 3HAKOMCTBO YYAIIUXCSl C OCHOBHBIMU
MPOCTPAHCTBEHHBIMH (pUrypaMu. BBOAATCS MOHATHS IUIMHAPUIECKONH U KOHMUYECKOM
MIOBEPXHOCTEH, IMIIMH/IPA, KOHYCa, YCEUEHHOr0 KOHyca. C IOMOIIBIO pa3BEPTOK OIPENEISIOTCS
TUTOMIAIA UX OOKOBBIX MIOBEPXHOCTEMH, BEIBOJIATCS COOTBETCTBYIOMIKE (hOPMYIIBL. 3aTeM JIal0TCs
orpeaeneHus cephl U mapa, BEIBOJUTCS YpaBHEHHE C(HEephl U C €0 MOMOIILIO UCCIICTYeTCs
BOIPOC O B3aMMHOM DPACIIOJIOKEHUHU cepbl U mockocTu. [nomans chepsl onpeaenseTcs Kak
Mpeest MOCJIeI0BaTeIbHOCTH TUIOIIAIeH OMMCAHHBIX OKOJIO CPepbl MHOTOTPAHHUKOB TIPH
CTPEMJICHHH K HYJII0 HAaMOOJIBILIETO pa3Mepa Kax 101 rpaHu. B 3agauax paccMaTpuBaroTcs
pa3IuYHbIe KOMOMHAIIMK KPYTJIBIX T€JI U MHOTOTPAHHUKOB, B YACTHOCTH OINMCAHHBIE U
BIMCAHHbIC NMPU3MBbI U TUpaMUJIbl. B TaHHOM pa3/iesne U3JI0KEeHbI TAKKE BOMPOCHI O B3AUMHOM
pacroyioxeHuu chepsl U MPSMOM, O CEUSHUIX IIMITHHAPUICCKON U KOHUIECKON TTOBEPXHOCTEH
Pa3IMYHBIMU TIOCKOCTSMH.



Oobembl Tea (17 4)

O0Bem npsiMoyroibHOro napaienenuneaa. OopemMsl NpsMoi IpuU3Mbl U UIUHAPa. OO0beMbl
HaKJIOHHOM NMPU3MBbI, MMpaMHIbl U KoHyca. O0beM mapa u miomazs chepsl. O0beMbl HIApOBOro
CerMEHTa, IIapOBOTO CJIOS M MIApOBOTO cekTopa. OCHOBHAs 11e/Ib — BBECTH MOHATHE 00beMa
TeJa ¥ BBIBECTH (POPMYJIBI JJIS1 BBIYUCICHUS 00bEMOB OCHOBHBIX MHOTOTPAHHUKOB M KPYTJIBIX
TeJI, U3yYCHHBIX B Kypce ctepeoMeTpun. [loHsTHEe 00BeMa Tena BBOJUTCS aHAJIOTHYHO MOHATHIO
IUIOINAAM TUIOCKOH (urypbl. @OpMyIHPYIOTCS OCHOBHBIE CBOMCTBA 0OBEMOB, U HA UX OCHOBE
BBIBOJHTCS (hopMysia 00beMa MPSIMOYTOIBHOTO MMapauIeyenuIe/ia, a 3aTeM MPSMON IPU3MBI U
unHApa. PopMyIibl 00bEMOB JPYTUX TEN BRIBOASTCS C TOMOIIIBIO HHTETPAIbHON (GOPMYIIBI.
®opmyna odbeMa 1mapa UCTIONb3YeTCs I BEIBOAA (hOPMYIIBI TUIOIAAH ChEpHhI.

3axiounTebHOe noBTOpeHue (14 v)

Kaneﬂuapno - TEeMAaTH1€CKO€ IVIAaHUPOBaHUE

Ne Tema ypoka [Inanupyemas | daxtudeckas
ypoKa JaTa JaTa
1 IToBTOpenue kypca anredpsr 10 knacca 02.09.21
2 [ToBTOpenue kypca anredpsl 10 kinacca 02.09.21
3 IToBTOpenue Kypcea anredpsr 10 knacca 06.09.21
4 [ToBTOpenue kypca anredpst 10 kinacca 06.09.21
MuorouJiensl (11 4)
5 MHorowieHsl OT OJHOW NEPEMEHHOU 07.09.21
6 MHorouwieHsl OT OJJHOM MepeMEeHHOU 07.09.21
7 MHOro4ieHsl OT OAHON NEPEMEHHOM 09.09.21
8 MHoOrousaeHsl 0T HECKOJIbKMX MTEPEMEHHBIX 09.09.21
9 MHOTro4JIeHbl OT HECKOJIbKUX MEPEMEHHBIX 13.09.21
10 MHoOrouwieHsl OT HECKOJIBKUX IEPEMEHHBIX 13.09.21
11 AJIMUHUCTpaTUBHAsL KOHTPOJIbHAs paboTa 14.09.21
12 YpaBHEHUS BBICHIUX CTENECHEH 14.09.21
13 YpaBHEHUS BBICIIUX CTEIICHEH 16.09.21
14 YpaBHEHUs BBICHIUX CTEIECHEH 16.09.21
15 YpaBHEHHUsI BHICHINX CTENEHEN 20.09.21
16 Konrponsnas padora Nel no reme 20.09.21
«MHorouneHb»
BekTopsl B mpocTpancTie (6 1)
17 [TonsiTne BekTOpa B mpocTpaHcTBe. ClI0KEHUE U 21.09.21
BBIYUTAHUE BEKTOPOB
18 YMHOKEHHE BEKTOpa Ha YUCIIO 21.09.21
19 KoMiutanapHble BEKTOPBI 23.09.21
20 [IpaBuio mapannenenunena 23.09.21
21 Pemenue 3amau «JleiicTBus ¢ BEKTOpamMu B 27.09.21
IIPOCTPAHCTBEN
22 Pemenue 3anau «/lelictBus ¢ BeKTopaMu B 27.09.21
IIPOCTPAHCTBEN
MeToa koopauHaT B npoctpancTie. /JIBmkenus (174)
23 | [IpsIMOYro/IbHAsI CHCTEMa KOOPIHHAT B | 28.09.21 |




MIPOCTPAHCTBE

24 KoopauHatel BekTopa 28.09.21
25 CBs13p MEXly KOOpJIMHATAMU BEKTOPOB U 30.09.21

KOOpJMHATAMU TOYEK
26 [Ipocreiiue 3a1auu B KOOpAMHATaX 30.09.21
27 [Ipocreiimue 3a1a4u B KOOpAUHATAX 11.10.21
28 [Ipocreiinue 3aa4u B KOOpIMHATAX 11.10.21
29 Yroa MeXay BEKTOpaMu 12.10.21
30 CxkassipHO€ POU3BEJECHUE BEKTOPOB 12.10.21
31 Brruncrienue yrioB Mexay IpsIMbIMU U 14.10.21

TJIOCKOCTSIMU
32 Pemrenue crepeomeTpruueckux 3a1ad METOI0M 14.10.21

KOOpJIMHAT
33 Pemenue crepeomeTpryueckux 3a1ad METOI0M 18.10.21

KOOPJAMHAT
34 Pemenune crepeoMeTpuyeckux 3a1ad METOJIOM 18.10.21

koopauHar. [I[puMenenne reomeTpun B

MHOBCEIHEBHOM KU3HU
35 IleHTpanbHass CUMMETPUS 19.10.21
36 OceBas cuMMETpuUs 19.10.21
37 3epkaibHasi CHMMETPHS 21.10.21
38 [TapannenpHbIN TepeHoc 21.10.21
39 Kontponbnas pabota Ne 2 mo teme «Meton 25.10.21

KOOPJAUHATY»

Crenenn u kopHu. Crenennbie pyHkuuu (16 4)

40 [lonsiTue KOpHS n-0ti CTENEHU U3 25.10.21

JNIEUCTBUTEILHOIO YHCIIa
41 dynkuys y=Y x, eé cBoiicTBa U rpaduK 26.10.21
42 dynkums y=4 x, eé cBoiicTBa 1 rpaduK 26.10.21
43 CBoMCTBa KOPHS 11-0U CTETIECHHU. 28.10.21
44 CBoMCTBa KOPHS 71-0U CTETICHHU. 28.10.21
45 [IpeobpazoBanye MppaIMOHAIBHBIX BBIPAKESHUN 01.11.21
46 [IpeobOpazoBanue UpparmOHAIbHBIX BBIPAKEHUN 01.11.21
47 [TpeobpaszoBaHKe MppaIMOHAIBHBIX BIPAKESHUN 02.11.21
48 [ToHsITHE CTENEHU C pallMOHATIBHBIM MTOKA3aTEeJIEM 02.11.21
49 CBoiicTBa CTENEHH C pallMOHAIBHBIM MOKa3aTeaeM 04.11.21
50 CBOMCTBA CTENEHU C PAIIMOHAIBHBIM MTOKA3aTEIEM 04.11.21
51 Crenennas QyHKIWs, €€ CBOICTBA U rpaduk 08.11.21
52 CreneHHast GyHKIIMSA, €€ CBOMCTBA U rpaduk 08.11.21
53 M3BneueHre KOpHs U3 KOMIUIEKCHOTO YHCTa 09.11.21
54 H3BneueHre KOpHs U3 KOMIUIEKCHOTO YMCTa 09.11.21
55 Kontponbnas pabota Ne3 no teme «Crenenu u 11.11.21

KOpPHU»

Iloka3zareabHasi u Jorapupmuueckass pynkuuun(3S 4)

56 [NokazatenbHas GyHKIHS, €€ CBOHCTBA U IpaduK 11.11.21
57 IMToka3zarenbHast pyHKIHS, €€ CBONUCTBA U rpaduK 22.11.21
58 [ToxazarenbHas GyHKIHS, €€ CBOHCTBA U Tpaduk 22.11.21
59 [NokazatenbHas GyHKIHS, €€ CBOMCTBA U TpaduK 23.11.21
60 IMoka3zarenbHbIC ypaBHEHHUS 23.11.21
61 [MokazareybHbIE ypaBHEHUS 25.11.21




62 [MokazareybHbIE ypaBHEHUS 25.11.21

63 [Toka3zarenbHbIC YpaBHEHHUS 29.11.21

64 [MokaszareybHbIE HEPABEHCTBA 29.11.21

65 IToka3zarenbHbIC HEPABEHCTBA 30.11.21

66 [MokaszarenbHble HEPABEHCTBA 30.11.21

67 IMoka3zarenbHbIE HEPABEHCTBA 02.12.21

68 IMToka3zarenbHbIC HEPABEHCTBA 02.12.21

69 IMokaszareybHbIE HEPABEHCTBA 06.12.21

70 KonTtponbnas padora Ne4 o teme «I[lokazaTenbHbie 06.12.21
ypaBHEHHS ¥ HEPABEHCTBAY

71 [Moustue norapudma 07.12.21

72 Jlorapudmudeckas GyHKIHs U €€ CBONUCTBA 07.12.21

73 Jlorapudmudeckast pyHKIINS 1 €€ CBOWCTBA 09.12.21

74 Jlorapudmuueckas GyHKIHS U €€ CBOHCTBA 09.12.21

75 CaoticTBa norapupmoB 13.12.21

76 CaoiicTBa norapupmoB 13.12.21

77 Jlorapudpmudeckue ypaBHEHUSI 14.12.21

78 Jlorapudmudeckne ypaBHEHHS 14.12.21

79 Jlorapumudeckue ypaBHEHHs 16.12.21

80 JlorapudmMuyeckne HepaBeHCTBA 1612.21

81 JlorapupmMuueckne HepaBeHCTBA 20.12.21

82 JlorapudmMuyeckre HepaBeHCTBA 20.12.21

83 AJIMUHHCTpaTHBHAs KOHTPOJIbHAst paboTa 21.12.21

84 AJIMHHHCTpAaTHBHAsI KOHTPOJIbHAs paboTa 21.12.21

85 JlorapuMuuecKre HEPaBEHCTBA 23.12.21

86 JlorapupmMuueckue HepaBeHCTBA 23.12.21

87 JuddepennmrpoBanre moka3aTeIbHON U 27.12.21
norapudmuueckoi GyHKIIH

88 JuddepenunpoBanre moka3aTeIbHON U 27.12.21
norapuMuueckoi GyHKIHH

89 JuddepennmpoBanre moka3aTeIbHON U 28.12.21
norapupmMuuecKoi QyHKIMH

90 JuddepeHnrpoBanme MokazaTeJabHON 1 28.12.21
JorapuMuIecKor QyHKIHH

91 JuddepenunpoBanue noxkasareabHON U 30.12.21
jorapu@mMuueckoil GyHKINH

92 KonTponbnas padota Ne5 mo Teme 30.12.21
«JlorapumMudeckue ypaBHCHHS i HEPABCHCTBAY

Huaunap, konyc, map (16 1)

93 [TonsiTHe TMIUHIpa

94 [ionma e MOBEpXHOCTH LIMJIMHIPA

95 [15o1maae MOBEPXHOCTH MUIUHAPA

96 [TonsiTue KOHyCa

97 [Tomaae MOBEPXHOCTH KOHYCA

98 [1o1maap MOBEpXHOCTU KOHYyCA

99 Y ceueHHbI KOHYC

100 | YceueHHBIN KOHYC

101 Cdepa u map. YpaBHeHHE CHEpbl

102 | B3auMHoe pacnoyiokeHue cepbl U MIOCKOCTH

103 B3anMHoe pacnojioskeHre cepbl U IUIOCKOCTH

104 KacatenbHasi TNIOCKOCTB K cepe




105 [Tnomane chepbl

106 Pemenue 3aga4 Ha MHOTOTrpaHHUKH, TAJIMH]IP,
KOHYC H Iap

107 Pemenne 3a1ady Ha MHOTOTpaHHHKH, ITUIHH]IP,
KOHYC U IIap

108 | KonrponbHas pabota Ne6 o teme «Tena
BpAIICHUS»

IlepBooOpa3nas u uaTerpaJ (9 4)

109 [lepBooOpa3Has u HEOTIpeIeIeHHBI HHTETPA

110 [epBoOOpa3Has U HEONpeAeICHHBIH HHTETPal

111 IlepBooOpa3Has U HEONpeaeICHHBI HHTETPal
112 [lepBooOpa3Has 1 HEOTIpeIeIeHHBIH HHTETPA
113 OrnpenieneHHbIi HHTETpas
114 | OmpeneneHHBIN HHTETpa
115 | OnpeneneHHbIH HHTETpa

116 | OmpeneneHHbINA HHTETpa

117 | Konrponbnas pabora Ne7 «IlepBooOpazHas u
UHTErpa»)

DJIeMeHThbl KOMOMHATOPUKH, CTATUCTHKY U TEOPHUH BeposiTHOCcTel (9 1)

118 | BepositHOCTE M reometpus. IIpumenenune reopun
BEPOSTHOCTEMN B MOBCEAHEBHOW KM3HU

119 | BeposiTHOCTb M reOMeTpHst

120 | He3aBucuMble NOBTOPEHNS UCTIBITAHUN C ABYMS
HCXO0JIaMHU

121 He3aBucumble MOBTOPEHMS UCTIBITAHUM C ABYMS
HCXOJlaMH

122 CratucTuyeckre MeTo bl 00paboTKH
nHbOpMaLIUU

123 CratucTryeckre MeTo Il 00paboTKH
uHpOpMaUn

124 | l'ayccoBa kpuBasi. 3ak0H OOJNBIIUX YUCEI

125 | l'ayccoBa kpuBasi. 3akOH OOJIBIIUX YUCEI

126 | KonrponbHas padota Ne8 o Teme «1eMEHTHI
KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU
BEPOSITHOCTEN»

Oo0bembl Tea (17 4)

127 | Iloustue o6bema. OObEM MPAMOYTOIHHOTO
napajuiesieune/a

128 | Ilousatue o6bema. OObEM MPAMOYTOIHHOTO
napajuiesienumneia

129 | O6bem npsiMoii MPU3MBI

130 | O6beM mpsiMOi MPU3MBI

131 O06bem MmuIMHIpa

132 BeruucieHue 00bEMOB ¢ HOMOILBIO
OIIpEICJICHHOTO WHTETpaJia

133 | OObeM HAKJIOHHOW MPU3MBI

134 O0BeM TUpPaMHJIBI

135 | O6bem KoHYyCa

136 Peuienue 3amay Ha HaxXOXKaeHUE 0OBEMOB

137 Pemenye 3amay Ha HaxOXaE€HUE 00BEMOB.
[IpuMeHeHne reoMeTpur B TOBCETHEBHOM KU3HU




138 | O6beM miapa

139 O0BeM MIapoBOTO CErMEHTa, MAPOBOTO CJIOS,
L1apOBOr'0 CEKTOpa

140 | OO6BeM MIapOBOTO CErMEHTA, IMAPOBOTO CJIOS,
L1apOBOT'0 CEKTOpa

141 [Tnomans chepbl

142 Pemrennie 3amau Ha HaX0XAeHUE 0O HEMOB

143 KoHnTtposbHas pabora Ne9 mo teme "OO0bembl Ten"

YpaBHeHusi 1 HepaBeHCTBA. CHCTeMbl YPABHEeHUH U HepaBeHCTB (31 1)

144 | PaBHOCWJIBHOCTh YpaBHEHUH

145 PaBHOCHUIIBHOCTD YpaBHEHUN

146 | OOue MeTobl pelIeH s ypaBHEHHUM

147 | OOGume MeTo bl pelIeHUs YpaBHEHUN

148 | OOuue MeTo bl pelieHrs YpaBHEHUN

149 | Obumme MeToabl pelieHHs YPaBHEHHMA

150 | PaBHOCWIIBHOCTB HepaBeHCTB. HepaBeHcTBA ¢
OJIHOM NEPEMEHHOU

151 PaBHOCHUNBHOCTE HEpaBeHCTB. HepaBeHCcTBaA C
OJIHOM IIEPEMEHHOU

152 | YpaBHEeHHs 1 HEPaBEHCTBA C MOJYJIEM

153 | YpaBHeHUs U HEpaBEHCTBA C MOJIYJIEM

154 | YpaBHEHHUs U HEPABEHCTBA C MOJYJIEM

155 YpaBHEHUS 1 HEPABEHCTBA C MOJYJIEM

156 | UppanmonanbHble YpaBHEHHsI M1 HEPABEHCTBA

157 HppanmoHaibHbIE YPaBHEHUSI K HEPABEHCTBA

158 | MppauuoHanbHble YpaBHEHHs M HEPaBEHCTBA

159 | UppauuoHanbHble YpaBHEHHS U HEPABEHCTBA

160 | Jloka3aTeabCTBO HEPABEHCTB

161 Jloka3aTenbCTBO HEPABEHCTB

162 | YpaBHEHUS 1 HEPABEHCTBA C IBYyMS

IIEPEMEHHBIMU
163 VYpaBHEHUS U HEPABEHCTBA C IBYMsI
[IEPEMEHHBIMU
164 | YpaBHEHMs U HEPABEHCTBA C ABYMsI
[IEPEMEHHBIMU

165 Cucrembl ypaBHEHUH

166 | Cucremsl ypaBHEHUHI

167 | Cuctembl ypaBHEHUM

168 CucTteMbl ypaBHEHHI

169 | Cuctembl ypaBHEHUIl

170 | 3agauu ¢ mapameTpamu

171 | 3agauu c mapameTpaMu

172 | 3ajauu ¢ mapameTpamu

173 3agayu ¢ mapaMeTpamu

174 | KonrponbHas pabora Nel( mo Teme «YpaBHEHUs
1 HepaBeHcTBa. CHUCTEMBI YpaBHEHUM U
HEPaBEHCTBY

IToBTOpenue (274)

175 | [loBropenue kypca 11 kmacca

176 | IloBropenue kypca 11 kmacca

177 | lloBropenue kypca 11 kimacca




178

[ToBTopenue kypca 11 knacca

179 | IloBropenue kypca 11 kiacca
180 | [ToBTOpenue kypca 11 kimacca
181 IToBTopenue kypca 11 kinacca
182 | [ToBTropenwue kypca 11 kmacca
183 | [loBropenue kypca 11 kmacca
184 | IToBropenue kypca 11 kiacca
185 | MtoroBast KOHTpOJIbHAs paboTa
186 | MtoroBast KoHTpoIbHas paboTa
187 Penrenne sKOHOMUYECKHUX 3a1a4
188 Perrenue »DkOHOMHUYECKHUX 3a1a4
189 Pemenne sKOHOMHUYECKNX 3a71a9
190 | [InmanupoBaHue OOKETa CEMbU
191 O06o0maroniee MOBTOPECHHE

192 | O6obmaromniee MOBTOpEHUE

193 O6o0maroniee MOBTOPESHHE

194 | O6o0maromniee MOBTOPEHNE

195 | O6o0miaroriee MOBTOPSHHE

196 O6o0maroniee MOBTOPEHNE

197 | Ob6obmaromiee moBTOpEHUE

198 O06o0maroniee MOBTOPSHHE

199 | ObobmuIaromniee MOBTOPEHUE

200 | OGo0mmaroIIee MOBTOPEHUE

201 O6o01maroniee MOBTOPEHHE

CornacoBano Ha 3acenanuu [IIMO yuureneit

MaTeMaTukH ot 25 aBrycta 2021r.

PykoBoaurens IIIMO

E.E.KynunenkoBa

3am.mo YBP

«CormacoBaHo»

E.B.IlleBsixoBa



