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IHosicHuTeIbHAA 3aIUCKA
Pabouas yueOHas mporpamma mo MareMaTHKE OpUEHTHpOBaHA Ha oOydarommxcs 10-11
KJIacCOB NpO(UIBHOTO ypOBHS M pa3paboTaHa Ha OcHOBEe [IpuMepHOi mporpammbl
cpeanero (MoJHOro) od1ero oopazoBaHust Ha MPO(GUIHLHOM YPOBHE.

Henn:

e (opMupOBaHHE MPEACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAJIbHOM S3bIKE HAYKH,
Cpe/CTBE MOJICITUPOBAHHSI SIBJICHHI U IPOLIECCOB, 00 UCSIX U METOJaX MaTeMaTHKH;

e pasBUTHE JIOTUYECKOTO MBIILICHUS, POCTPAaHCTBEHHOTO BOOOpaXKEHUS,
QITOPUTMUYECKON KYJIbTYphl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM JUIS
oOy4eHHus] B BBICIICH IIKOJE IO COOTBETCTBYIOIICH CICIUAIBHOCTH, B Oyayliei
po(hecCHOHATTLHOM e TEIbHOCTH,

e OBJIaJICHUE MATEMATHYCCKUMHU 3HAHUSIMHU ¥ YMEHHUSIMH, HCOOXOAMMBIMHU B TIOBCETHEBHOM
JKU3HHU, OJId U3YUYCHUS IIKOJbHBIX CCTCCTBCHHOHAYUYHBIX AUCIUILIIMNH Ha 0a3oBOM YPOBHEC,
TS TTOJTyYeHUsS] 00pa3oBaHUs B 00JIACTSX, HE TPEOYIOMIMX YIITyOJIeHHONH MaTeMaTHYECKOM
MOJITOTOBKH,;

e BOCIHTaHHE CPEJCTBAMH MAaTEMATHKH KYJIbTYpbl JMYHOCTH: OTHOIICHUS K MaTeMaTHKE
KaK 4acTu 00IeYeI0BEUECKOM KYIbTYpPhl 3HAKOMCTBO C UCTOPUEH Pa3BUTHSI MATEMATHKH,
9BOJIIONMEH MaTeMaTH4YeCKUX HJICH, MOHMMaHHWsS 3HAYMMOCTH MATEMaTHKH IS
00ILIECTBEHHOTO ITporpecca.

3agaun

e CHCTEMaTU3UPOBATH CBEJICHHUS O UMCIIAX; U3YYUTh HOBBIC BHJIbI YHCIOBBIX BBIPAKEHUHN U
(dopMyJI; COBEPIIEHCTBOBATh MPAKTUYECKHUE HABBIKM M BBIUMCIUTEIBHYIO KYJIbTYpY,
paclMpsATh M COBEPIICHCTBOBATh aireOpavdeckuil ammapaT, cHOpPMUPOBAHHBIN B
OCHOBHOM IIKOJIE, ¥ IPUMEHSATH €70 K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4;

e pacUIMpUTh M CUCTEMATH3UPOBaTh OOILIME CBEACHHUS O (PYHKIUSAX, MOMOJHHUTH Kiacc
u3ydyaeMbIX (YHKIUH, OPOWUIIOCTPUPOBATh IIUPOTY NPUMEHEHUsS (QYHKUIUH IS
ONMCAHUS U U3YYEHUS PEATIbHBIX 3aBUCHMOCTEN;

e U3yYUTh CBOMCTBA MPOCTPAHCTBEHHBIX TeJl, C(HOPMHPOBAHHE YMEHHS MPUMEHSATH
IIOJIyYEHHBIE 3HAHUS JUISl PEILICHUS IPAKTUYECKUX 3a1ad;

e pa3BHUBaThb MPEACTABICHUS O BEPOATHOCTHO-CTATHCTHUYECKUX 3aKOHOMEPHOCTSIX B
OKpPY’aroIlleM MHPE, COBEPIICHCTBOBATh MHTEIUIEKTYAJIbHBIE M PEYEBBIE YMEHUS ITyTEM
o0oramieH1si MaTeMaTU4eCKOro S3blKa, Pa3BUTHS JIOTMUECKOTO MBIIIUICHHUS;

e 03HAKOMHUTb C OCHOBHBIMHU MJESIMU MU METOJIaMU MaTEMAaTUYECKOTO aHAIN3a.

Jis 00sA3aTenbHOTO M3Y4YeHHsT MAaTEeMAaTUKHM Ha JTale CpeJHero oomero oOpa3oBaHUS
orBojuTcs 408 1 u3 pacueTa 7 9 B He/Iew0, 5 acoB Ha Kypc anreOps (170 gacos B 10 kiracce, 170
yacoB B 11 kiacce), 2 yaca Ha Kypc reometpuu (68 yacoB B 10 kiacce, 68 yacoB B 11 kiacce).
[Tpu 3TOM H3yueHue Kypca MOCTPOCHO B (hOpME MOCIIEI0BATEIbHOCTH TEMAaTHYECKUX OJIOKOB C
yepeloBaHUEM MaTepuaa Mo airedpe, aHaIu3y, JUCKPETHONH MaTeMaTHKe, TeOMETPUH.

Peanm3zanus 00y4eHus: MaTeMaTHKe OCYIIECTBISIETCS Yepe3 TMIHOCTHO-OPUEHTHPOBAHHYIO
TEXHOJIOTHIO, KPYHMHOOJIIOYHOE TMOrpy)KeHHe B yueOHyro UHopManuoo, rae YyueOHas
JIeATeIbHOCTh, B OCHOBHOM, CTPOWTCS CIEIYIOUIMM 00pa3oM: BBEACHHE B TEMY, HM3JIOKCHHE
HOBOT'O MaTepHaia, OTpabOTKa TEOPETHUYECKOro MaTepuana, MPaKTHKYM IO PELICHUIO 3a/ad,
ATOTOBBIN KOHTPOJIb. OCHOBHBIM BUJIOM ACATCIIBHOCTHU yJamuxcs Ha YPOKE
SBIISIETCS caMOCTOsTeNbHAs paboTa. KoHTposb 3HaHUI TpoBOAUTCS B (hOpME CaMOCTOSITEIbHBIX
paboT, TeCTOB, KOHTPOJIBHBIX PadOT.

IlnaHupyembie pe3yJibTAaThl 0CBOCHUSA Y4eOHOI0 NpeamMera



JIMYHOCTHBIMH pe3yJjJbTaTaMu oﬁyqemm MaTeMaTHUKE ABJIAIOTCH:

-YMEHHUE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOU MBICIU B YCTHOW U MUCBMEHHOW peyH,
ITIOHUMAThb CMBICJI IIOCTABJIEHHOM 3a7]a4M, BBICTPAaUBaTh apryMEHTALUIO, [IPUBOIUTD
IIPUMEPBI U KOHTPIIPUMEDHI;
-KPUTUYHOCTb MBIIUICHHs], YMEHUE PACIIO3HABATD JIOTHYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;
-[IpeJICTaBJICHHE O MAaTeMAaTUYECKON HayKe Kak cepe YeToBeUeCcKoi AeITeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;
-KpEaTUBHOCTb MBIIUIEHUS, MHULIMATUBA, HAXOAYMBOCTb, aKTUBHOCTb IIPU PELIEHUU
MaTeMaTHYECKUX 3a7ay;
-yMEHHE KOHTPOJIMPOBATH MPOLECC U PE3YyIbTaT y4eOHOM MaTeMaTHUECKOM
JESTEIIBHOCTH;
-CIIOCOOHOCTD K AMOIMOHAIIBHOMY BOCIPUSATHIO MaTEMaTUYECKUX 00OBEKTOB, 3a/1a4,
pEeUIEeHU, pacCyKICHUM.

MertanpeaMeTHbIMH pe3yJIbTATAMH 00yYeHHS] MATeMaTHKe SIBJISIOTCS:

Perynstusueie YY ]|

-CamocrosiTeNibHAsT ~ OpraHM3anysl  y49eOHOW  JedaTenbHOCTH  (MIOCTaHOBKAa  IIEJIH,
IUTAaHUPOBAHKE, OIMpPE/eICHHE ONTUMAIBHOIO COOTHOIICHUS IIeNIM U CPEACTB U 1p.). Bnanenue
HABBIKAMU KOHTPOJIS U OIICHKH CBOCH JCSITEILHOCTH, YMEHHUEM MPEIBUIETh PE3YIbTaThl CBOUX
neiictBuil. [louck u ycTpaHneHre NMPUYMH BO3HUKIIUX TpyAHOCTeH. OlleHHBaHNE CBOUX YUEOHBIX
JTOCTYIKCHUH, TIOBEICHUS, YEPT CBOCU JIMYHOCTH, CBOETO (PH3UYECKOrO0 M SMOIMOHAIBHOTO
cocrosiHus. Oco3HaHHOE onpezeneHue chepbl CBOMX UHTEPECOB U BO3MOxHOcTel. CobitoieHue
HOPM TIOBEJICHUS B OKPYKAIOIICH Cpe/ie, MPaBUil 3J0POBOT0 00pa3a sKU3HH.

-Brianenne yMeHUSIMH COBMECTHOM JESTEIBHOCTH: COIJIACOBAHME W KOOPAMHALIUS
JESATETLHOCTH C IPYTUMU €€ y4aCTHUKaMu; 0ObEKTHBHOE OIIEHUBAHUE CBOETO BKJIaJa B pEUICHUE
o0ImMX 3a/a4 KOJUIEKTHBA; y4eT OCOOEHHOCTEW pa3JIMYHOTO pOJIEBOrO MOBEACHUS (IHIEp,
MOAYUHEHHBIN U JIp.).

'OL[GHI/IBaHI/Ie CBOEH ACATCIIBHOCTH € TOYKHU 3PCHUS HPABCTBCHHBIX, IIPABOBBIX HOPM,
9CTCTHYCCKHX HGHHOCTGI\/’I. Hcnonn3oBanne cBOMX IMpaB 1 BBIIIOJIHCHUE CBOUX 00s3aHHOCTEH KaK
T'pa)xJlaHWHa, 4JICHa O6IJ.I€CTB3. 151 yqe6H0r0 KOJIJICKTHBA.

ITo3naBaTeabHble YY /1

-Vcnonb3oBanue Ui MO3HAHUS OKPYKAIOIIET0 MUPA Pa3IMYHBIX METOJIOB (Ha0JI0IeHuE,
U3MEpEHHUe, OMBIT, HKCIEPUMEHT, MOJIEIMpOBaHue U Ap.). OnpeneneHue CTPYKTypbl 0ObeKTa
MO3HAHMS, TMOUCK U BBIIEICHHE 3HAUMMBIX (YHKIMOHAJIBHBIX CBSI3€M M OTHOIICHUH MEXIy
YacTAMH LEJI0ro. YMEHHE pa3fesaTh MPOLECChl Ha JTallbl, 3BE€HbS. BplIEIeHNE XapaKTepHBIX
INPUYMHHO — CJIEACTBEHHBIX CBA3eil. -OmnpeneneHre ajeKBaTHBIX CIIOCOOOB pelIeHUs yuyeOHOU
3aJaud  Ha OCHOBE 3aJlaHHBIX aJropuTMoB. KoMOMHUpOBaHHE W3BECTHBIX AaJTOPUTMOB
JeSITeIbHOCTH B CUTYallUsIX, HE NMPEANOIaralouX CTaHIapTHOE IPUMEHEHHE OJJTHOTO U3 HUX.

-CpaBHeHI/IC, COIMOCTAaBJICHHUC, KJ'IaCCI/I(bI/IKaI_II/ISI, PaHXKUPOBAHUC 00BEKTOB IO OOJHOMY HJIN
HECKOJIbBKUM TMPCIAJIOKCHHBIM OCHOBAHUAM, KPHUTCPHUAM. YMmenne pasiinydaTtb (baKT, MHCHUCEC,
A0Ka3aTCJIbCTBO, TMIIOTC3Y, AKCUOMY.

-MccrienoBaHne HECIOKHBIX TNPAKTUYECKUX CUTYyallud, BBIABMKEHUE MPEUIOKEHUN,
NOHUMaHHE HEOOXOIMMOCTH UX NMPOBEPKH Ha MPAKTHUKE.

'TBOP‘ICCKOC peIICHUC y‘-IC6HLIX U TPAKTHUYCCKUX 3adad: YMCHUC MOTHUBUPOBAHHO
OTKa3bIBaTbCA OT o6pa3ua, HUCKaTb OPHUIMHAJIBHBIC PEHICHUA, CAMOCTOATCIBHOC BLIITOJHCHUC
Pa3JIMYHBIX TBOPYCCKUX pa60T; y4acTuc B HpOCKTHOfI JACATCIIBHOCTH.

KommyHukatusubie YY /|



-AJIeKBaTHOE BOCIPHATHE YCTHOM pedd M CIIOCOOHOCTh IepelaBaTh COJEpKAHUE
IPOCIYIIAHHOTO TEKCTa B C)KaTOM WJIM Pa3BEPHYTOM BHJIE B COOTBETCTBUH C LIEIbIO Y4€OHOTO
3aJaHusl.

-Oco3HaHHOe Oerjaoe 4YTeHHE TEKCTOB Ppas3IMIHbIX CTHICH H KaHpOB, IIPOBCIACHUC
I/IH(I)OpMaLII/IOHHO — CMBICJIOBOTO aHalm3a TekcTa. Mcmonp30Banue PA3JIMIHBIX BUAOB YTCHHUA.

-BrnageHre MOHOJIOTMYECKONW M JAMAJIOTHYECKON pedblo. YMEHHE BCTymaTh B PEYEBOE
oOmienue, ywactBoBath B jauaniore. (Co3jgaHue MHUCbMEHHBIX BBICKA3bIBAHUM, aJCKBATHO
NepealoMX MPOCIYIIaHHYI0 M TMPOYUTAaHHYI0 HHGQOpPMalLMIO ¢ 3aJaHHOW CTENEeHbIO
CBEepHYTOCTH (KpaTko, BBIOOpOYHO, TMoNHO). CocraBleHWEe IUIaHA, TE3MCOB, KOHCIIEKTA.
[IpuBenenue npumepoB, MoAOOp aprymMeHTOB, (opMmynupoBaHHe BbIBOAOB. OTpakeHue B
NUCHbMEHHOW WJIM YCTHOM (pOpME Pe3yNbTaTOB CBOCH JAEATEIbHOCTH.

-YMenue nepedpa3supoBaTh MbICIb. BIOOpD U HCMOJIB30BaHKE BBIPA3UTENBHBIX CPEICTB
SI3bIKA U 3HAKOBBIX CUCTEM (TEKCT, TaOIUIa, CXeMa, Ay IHOBU3YaTbHBIN PSJI U JIP.) B COOTBETCTBUU
C KOMMYHUKAaTUBHOM 3aaueit, cepoil u cutyanuen oOuieHus.

-Ucnonp3oBanne AJI1 pCIICHUS IMO3HABATCIIbHBIX U KOMMYHUKATUBHBIX 3aJia4 pa3JIMYHbIX
UCTOYHUKOB HMH(OpPMALMKU, BKJIIOYAs SHUMKIONEAMM, CJIOBapH, CIPaBOYHHUKH, VHTepHeT —
pecypcsl u apyrue 6a3bl JaHHbBIX.

IIpenmMeTHBIMHU pe3yJIbTaTaMU 00Y4YEHUSI MAaTEMATHKE SIBJISIOTCS:

-[IPOBEJICHUS  JIOKAa3aTeJIbHBIX PACCY)KICHHH, JIOIMYECKOro OOOCHOBaHMUS BBIBOJIOB,
WCIIOJIb30BAaHNs PA3JIMYHBIX SA3BIKOB MAaTE€MaTUKU JUIsl WJUIFOCTPALMM, HWHTEPIPETaLnH,
apryMeHTalUH U J0Ka3aTelNbCTBA; -PEIICHU LIMPOKOro Kjacca 3a1ay U3 pasjIMYHbBIX pa3/eiioB
Kypca, IOUCKOBOM M TBOPYECKOH ACSATEIBHOCTH IIPU PEIICHUH 3aa4 ITOBBIIIEHHOM CIIOKHOCTH U
HETUIIOBBIX 3a/1a4;

-IUIAaHUPOBAHUA W OCYIICCTBJIICHUSA aﬂFOpHTMquCKOﬁ ACATCIIBPHOCTHU:. BBIIIOJIHCHUS U
CaMOCTOSITEIbHOTO ~ COCTaBJICHUS ~ AITOPUTMHUYCCKHX TPEIANUCAHUA W WHCTPYKIMHA Ha
MaTeMaTHYEeCKOM MaTepHae; MCIOJIb30BAHUS U CaMOCTOSTEIBHOTO COCTaBJICHUsS (OpMys Ha
OCHOBE O0OOIIEHHS] YaCTHBIX CIy4acB M PE3yJIbTATOB SKCIEPUMEHTA; BBITIOJHEHUS PacueTOB
NPaKTUYECKOTO XapaKTepa,

-IIOCTPOCHUSI U HCCIIEIOBAHUS MAaTEMAaTHUYECKUX MOJEIEH Uil ONHUCAHUSA WU PELICHUS
MPUKIAJAHBIX 3a/1a4, 33/1a4 U3 CMEXHBIX JUCIUIUIMH U PEATbHOW KU3HU; MPOBEPKU M OLICHKHU
pe3yNbTaTOB CBOEH pabOThI, COOTHECEHUS UX C TMOCTaBICHHOM 3aJauel, ¢ JIMYHBIM >KU3HEHHBIM
OTIBITOM;

- BBINOJIHEHHE CaMOCTOSATENBHOM pPabOThl € MCTOYHMKAMM WHGOpPMALMM, aHAJIN3a,
0000111eH!s ¥ cUCTEMaTU3allui OJy4YeHHOW HH(OpMallui, HUHTETPUPOBAHMSI €€ B JIMUHBIM OIIBIT.

Tpeﬁona}ma K YPOBHIO NOATOTOBKHU BBINTYCKHUKOB:
B PE3YIbTATC U3YUCHUSA MATCMATUKH Ha er'Iy'6J'ICHHOM YPOBHC YUCHUK NOJIKCH

3HATH/TIOHUMATh

e 3HAYEHUWE MATEMaTUYECKOW HAyKu A PELIEHUs 3a7a4, BO3ZHUKAIOIIMX B TEOPUH U
MPAKTUKE; IUPOTY U B TO K€ BPEMSA OTPAHUYECHHOCTh NMPUMEHEHUS MATEMaTUUYECKUX
METOJIOB K aHAJIM3Y M HCCIIETOBAHUIO MTPOLIECCOB U SBICHUH B MPUPOJIE M OOIIIECTBE;

e 3HAYCHHUE MPAKTUKU M BOMPOCOB, BO3HUKAIOIINX B CAMOI MaTeMaTuke Ak pOPMUPOBAHUS
Y Pa3BUTHS MAaTEMATUYECKOW HAYKU;

e WACH pACHIUPEHHUS YHUCIOBBIX MHOXECTB KaK CHoco0a TIOCTPOSHHUSI HOBOTO
MaTeMaTUYECKOro amnmnapara i pelieHUs NMPAKTUYECKHX 3a/1ad U BHYTPEHHUX 3a1a4
MaTEeMaTHKHU,



e 3HAUCHHE WJCH, METOJOB M PE3yJIbTAaTOB ajireOpbl M MaTeMaTHYeCKOrO aHaM3a s
IIOCTPOEHUs MOJENIEH peabHbIX IIPOLIECCOB U CUTyalLUl;

® BO3MOXHOCTH '€OMETPHUU JIJIsl ONMCAHUS CBOMCTB peajbHbIX MPEIMETOB U UX B3aUMHOTO
PacCIONOKEHHUS;

® VHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEMAaTHYECKUX PACCYyKICHUM, UX
MPUMEHUMOCTD B Pa3IUYHBIX 00JACTAX YEJTOBEUECKOM eI TeIbHOCTH;

e pasnuune TpeOOBaHU, MPEIBABISEMBIX B JIOKA3aTEIHCTBAX B MATEMATHKE €CTECTBEHHBIX
COLMAJIbHO-?KOHOMUYECKMX U TYMAaHUTapHBIX HayKaX, Ha IPaKTHUKE;

® POJIb aKCHOMATHUKH B MAaTEMaTUKE; BO3MOKHOCTh TOCTPOCHUSI MAaTEMAaTUUYECKUX TEOPUM Ha
AKCHOMATHYECKON OCHOBE; 3HAUCHUE aKCHOMATUKH IS APYTUX OOJIACTeH 3HAHMMA U JUIS
MPaKTUKH;

® BEPOATHOCTHBIM XapaKTep PazIMYHBIX MPOLECCOB M 3aKOHOMEPHOCTEH OKpPYKarollero
MUpa.

Yucnoevie u 5yK8€HHble BbIPAIICEHUA

YMETh!

® BBHINOJNHATH apu(PMETHYECKUE IeHCTBUS, COYeTas YCTHBIE W IHUCHMEHHBIC NPUEMBI,
IIPUMEHEHHUE BBIYMCIIUTEIBHBIX YCTPOMCTB; HAaXOAUTh 3HAYEHHE KOPHS HaTypalbHOMN
CTENEHM, CTENEHU C palMOHAIbHBIM IIOKa3aTejeM, Jjorapudma, HCIONb3ys IpU
HE00XO0IMMOCTH BBIYUCIUTENbHbIE YCTPONUCTBA; MOJIb30BATHCS OLIEHKOM M MPUKUAKOHN MTpU
MIPAKTUYECKUX pacuérax;

® [IPUMCHATH IIOHATUSA CBS3aHHBIC C JCJIMMOCTBIO ILEIBIX YHUCEI IIPU PEIICHUU
MaTEeMaTU4YeCKUX 3a/1a4;

® HAXOIUThb KOPHM MHOTIOWIEHOB C OJHOW NEPEMEHHOM, PACKJIAIbIBATh MHOTOYIEHBI Ha
MHOXHTEIIH;

® BBINOJHATH JCHCTBUA C KOMIUIEKCHBIMM YHCIIAMH, ITOJIB30BAaThCA I'€OMETPUYECKON
MHTEPIPETALMEN KOMIUIEKCHBIX YUCEN, B IPOCTEUIINX CIy4YasiX HaXOAUTh KOMIICKCHBIC
KOPHHU YpaBHEHUH ¢ AeHCTBUTENbHBIMU KO3 (UIIEHTaAMH;

HCIIOJIB30BaTh HpI/IO6peTéHHI>IC 3HAaHUA 1 YMCHUS B HpaKTHqCCKOﬁ JACATCIIBHOCTHU 1 HOBCGI[HGBHOI‘/’I
KU3HHU AJIA:

® [IPAaKTUYECKUX pPACUETOB MO (opMmysaMm, BKiIouas (OpMyJibl, COAEpKaIIHe CTENCHH,
panuKanbl, Jorapupmsl M  TPUTOHOMETpHUYECKHE (YHKIMH, HCIOJB3YS  IpH
HEO0OXOIUMMOCTHU CIIPABOYHbIE MAaTEPUAIIbI U MIPOCTENIIINE BHIYUCIUTENBHbBIE YCTPOICTBA.

Dynkyuu u cpaguru

YMETH

e omnpeneniaTh 3HaueHUE (PYHKUMU MO 3HAYEHHIO apryMeHTa IpH pa3iMuHbIX crocobax
3a1aHus QyHKIUY;

® CTPOUTH IpadMKU U3YUEHHBIX (QYHKIUH, BBIMOIHATH MPeoOpa3oBaHus rpauKoB;

® ONUCHIBATh MO IpadKy U MO GopMyIie TIOBEJCHUE U CBOICTBA () YHKIIMIA;

e pemarh ypaBHEHUS, IPOCTEHIINE CUCTEMbl YPaBHEHUH, UCTIONB3YS CBOMCTBA (DYHKIMHA U
uX rpaduueckue mpecTaBiIeHUs;

HCIIOJIBb30BaTh HpI/IO6peTeHHI)Ie 3HAaHUA U YMCHUS B HpaKTHLIeCKOﬁ JACATCIIBHOCTH 1 HOBC@}IHGBHOﬁ
KU3HU AJIA:



ONMCAHUS C TIOMOIIBIO (YHKIMH pPa3IMYHBIX 3aBHCUMOCTEH, MPEICTABICHUS UX
rpadu4ecKy, HHTEPIPETaui rpauKoB peaIbHbIX MPOLIECCOB.

Hauana mamemamuueckozo ananusza

YMETb

HAXOJHUTh CyMMY OECKOHEUHO YOBIBAIOIIEH reOMEeTPUYECKOM TPOrpPecCuu;

BBIUMCIIATh TMPOU3BOAHBIE U IEPBOOOpPA3HbIC D3JIEMEHTAPHBIX (YHKIUH, MPUMEHS
IpaBWJia BBIYUCICHUS TPOM3BOAHBIX U IEPBOOOPA3HBIX, HCIOJB3Ys CIPABOYHBIC
MaTepUabl;

UCCIe1oBaTh (QYHKIIMH U CTPOUTH UX TPa(UKU C TIOMOIIBIO TPOU3BOHOM;

pemaTh 3aa4u ¢ MPUMEHEHHEM ypaBHEHHUs KacaTeIbHOU K rpaduky QyHKINY;

pemarh 337a4M Ha HaXOXKACHHWE HAMOOJBIIET0 M HAaWMEHBIIETO 3HA4eHUs (QYHKIMH Ha
OTpE3KE;

BBIYMCIIATH IUIOIA/1b KPUBOJMHEWHON Tpaneluu;

HCIIOJIB30BAaTh HpI/IO6peT€HHLIC 3HAHUA U YMCHUS B HpaKTI/I‘leCKOﬁ JeITeIbHOCTH U IOBCETHEBHOM
KHU3HU JJIA:

pelicHusl TCOMCTPUYICCKUX 3ada4Y, SKOHOMHUYCCKUX U APYIUX MPUKIAAHBIX 3a/1a4, B TOM
ypclie Ha HauOOJbIIME M HAMMCHBIINE 3HAUCHHSI C IMPUMCHCHUCM  aIlrapara
MAaTEMATU4YCCKOI'O aHaJIu3a.

Ypaeueuu}l U HepaseHncmea

YMETB:

peliarh palnroHaibHbIe, IOKa3aTeNbHbIE U Jorapu(MUuecKue ypaBHEHUSI U HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

JI0OKa3bIBaTh HECJIOXKHBIE HEPABEHCTBA,

pemaTh TEKCTOBBIE 3a1aud C IIOMOIIBI) COCTABICHUS YPaBHEHUW, W HEPABEHCTB,
UHTEPIPETUPYS PE3YJIBTAT ¢ YUETOM OTPAaHUYCHUHN YCIOBUSA 3a/1a4U;

n300pakaTh Ha KOOPJMHATHON IJIOCKOCTH MHOKECTBA PEILIEHUH YpaBHEHUI U HEPAaBEHCTB
C ABYMs IIEPEMEHHBIMU U KX CHUCTEM;

HaXOJUTh NMPUOJIMKEHHbIE PELICHUS] YPAaBHEHUN M MX CUCTEM, MCIONb3Yys rpapuuecKkuit
METOL;

peliaTb ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C TPUMEHEHHEM TIpapUuecKux
IpeJICTaBICHUH, CBOMCTB (PYHKIINNA, TPOU3BOJHOM;

HCIIOJIB30BAaTh HpI/IO6peTéHHBIe 3HAaHUA 1 YMCHUSA B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH U HOBC@,ZIHGBHOI‘/'I
KU3HU AJIA:

MMOCTPOCHUS U UCCIICAOBAHUA HpOCTCﬁMHX MaTeMaTHYeCKUX MOACIICH.

Onemenmul Komﬁunamopuku, cmamucmuKkuy u meopuu eepo;lmnocmet?

YMETh:

pemats TpocTeiire KOMOMHATOPHBIE 3aJadyd  METOAOM Tiepedopa, a Takke C
UCIIOJIb30BAaHUEM  M3BECTHBIX  (opMmyn, TpeyroidpHuka [lackans;  BBIYUCIATH
kodd¢uimenTsl 6mHOMa HplOTOHA 1O (QopMysie W ¢ UCHOIB30BAaHUEM TPEYTOJbHHUKA
ITackans;



BBIYUCIISITH BEPOSTHOCTU COOBITHI Ha OCHOBE MOJCYETA YMCIIa MCXOIOB (IIpOCTEHIIHE
ClIy4an);

HCIIOJIB30BAaTh HpI/IO6peTéHHBIe 3HaHUA U YMCHUA B HpaKTH‘IeCKOﬁ JACATCIIbHOCTH U HOBCG,I[HCBHOI\/'I

KHU3HU

JJI:

aHaju3a peajbHbIX YMCIOBBIX JAHHBIX, [IPEJICTABICHHBIX B BHJIE JUarpaMM, Ipa(ukos;
JUIs aHaTTM3a HH(OpPMAIK CTAaTUCTUYECKOTO XapaKkTepa.

Tpeﬁoeaﬂuﬂ K YPO6HIO n0020MOBKU 6bINYCKHUKOB no ceomempuu

YMETbh:

COOTHOCHTH IUIOCKHE TeOMeTpuueckhue (GUrypbl U TpEXMEpHble OOBEKTHI € UX
ONUCAHUSMHM, 4YepTeXaMM, H300paKEeHUSIMU; DPA3jInyaTh U aHAJIM3UPOBATh B3aMMHOE
pacnooxeHue Quryp;

n300paxaTh reOMETpUUECKHE (PUTYpBI U TEJA, BBIOIHITH YEPTEXK 110 YCIOBHIO 3a7auu;
pemaTh reOMETPUYECKHE 3a7ja4t, OIUPAsCh HA U3YYCHHBIEC CBOKMCTBA INIAHUMETPUYECKUX
U CTEPEOMETPUYECKUX (UTYp U OTHOIICHUI MEXIy HUMH, IPUMEHSIS anreOpandeckuii u
TPUTOHOMETPUYECKUH aIlapar;

IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYXKACHUSA IIPU PELICHUHU 3a]ad, TOKa3blBaTh OCHOBHBIC
TEOpEMBI Kypca,

BBIYHUCIIATH JINHEHHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUTypaLHsiX, 00beMbl
Y TUIOIIA Y IOBEPXHOCTEN MPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX KOMOMHALIMIA;
IIPUMEHATH KOOPANHATHO-BEKTOPHBIM METO/ JUIsl BBIYMCIIEHNS OTHOIIEHUM, PACCTOSHUN 1
YIJIOB;

CTPOUTH CEUSHHSI MHOTOTPAaHHUKOB U M300pa)KaTh CEUSHHsI TEJI BPAILICHHS,

HCIIOJBb30BaTh HpI/IO6peTéHHLIe 3HAHUA U YMCHUS B HpaKTquCKOﬁ JIESATEILHOCTU U IIOBCETHEBHOM
KHU3HU JJIA:

UCCIIeIoBaHUsl (MOJICIMPOBAHUS) HECIOXKHBIX MNPAKTUYECKUX CHTyalluid Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB PUryp;

BBIUMCJIEHUS] [UIMH, IUIOIIageili U OOBEMOB pealbHbIX OOBEKTOB MpPU PEUICHUU
NPAaKTUYECKUX 33734, UCIIOJIb3YsI P HEOOXOIUMOCTH CIIPABOYHUKH U BBIYMCIUTEIbHbIE
YCTpOMCTBA.

Conep:xanue y4eOHOI0 nipeaMeTa

Maremartuka 10 kjacc (7 4acoB B HeJie110, Bcero 238 yacon)

IToBTOpEeHUE Kypca ajredpbl OCHOBHOM MIKOJIbI (44)
1. MeiicrBuTenbHble yncia (14 yacon).

ITonsTie neiicTBUTENbHOTO Ynciaa. CBOMCTBA JIEHCTBUTEIBHBIX dHcen. MHOKeCTBA YHCell U
ofepanuu HajJ MHOXKECTBaMU 4ucel. Memoo mamemamuyeckou unOykyuu. DopMynbl ducia
NEePECTaHOBOK, COYETaHUH, pa3melleHui. Pemienne komMOMHaTOpHBIX 3agad. Jloka3aTelnbCTBO
HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apu(pMETUYECKOM U CpeTHEM FEOMETPHUUECKOM BYX YUCEIL.
HemumocTs nenbix uncen. Jlenenue ¢ ocratkoM. CpaBHeHus. Pemenue 3a1a4 ¢ 1e104rucaIeHHbIMU
HEU3BECTHBIMU.

KonTponsHas paboTa Ha COXPaHHOCTH 3HAHMM Nel

2. T'eomerpus Ha miockocTH ( 8 4)



CgoiicTBa OHMCCEKTPHCHI yria TpeyrojibHUKa. Pemenne TpeyrodbHUKOB. Beruncinenue
OMCCeKTpUC, MeIuaH, BBICOT, PaJlyCOB BIMCAHHOM M OMHUCAHHON OKpYXHOCTEeH. DOpMyIbl
IUIOHIa/Id TpeyroyibHukKa: Gopmyna ['epoHa, BbIpaskeHUs IUIOIIAU TPEYTroJbHUKA Yepe3 pajnyc
BIIMCAHHOW U ONMHUCAHHOM OKPY>KHOCTEH.
Bbluncienys yriioB ¢ BEpIIMHON BHYTPU M BHE Kpyra, yriia MeXAy XOpAaMu M KacaTelbHOM.
Teopema 0 mpou3BEAEHNUN OTPE3KOB XOpA. Teopema 0 KacatesbHOM U ceKyleil. Teopema o cymme
KBaJpaToOB CTOPOH U AMAaroHajel napauienorpaMma.
Teopema Yesvt u meopema Menenas.

3. PamuonanbHble ypaBHeHHsi U HepaBeHCTBa (20 4, M3 HUX KOHTPOJbHAasi

padora Ne2 — 1 gac).

PannoHanpHble BbIpakeHUs. MHOTOUYJIEHbI OT HECKOJIBKMUX IEPEMEHHBIX, CUMMETPUYECKHE
mHorowieHsl. @Dopmyna OuHoMa HproToHa, cBoOWcTBAa OMHOMHHAIBHBIX KO3 (HUIMEHTOB,
TpeyrosbHUK [lackans. @opmysbl COKpAIEHHOTO YMHOKEHHUS 111 CTAPIIUX CTEIEHEH.
MHorouiaeHsl 0T OJHOM NEPEMEHHOW. [lenumMocTh MHOIOYICHOB. JleJ€HMEe MHOTOWICHOB C
ocTaTKoM. ParmoHanbHble KOPHH MHOTOWIEHOB C LieiabiMu Koddduuuentamu. Cxema [ opuepa.
Teopema be3y. Hucno kopHeit MHOrowIeHa. Pemenne nenbix anreOpandeckux ypaBHEHH.
PaunoHanpHble ypaBHEHHMS M HEPABEHCTBA, CUCTEMbl PALMOHAIIBHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

4. BBenenue B crepeomerpuio ( 44)
OcHOBHbBIE NOHSTHUSI CTEPEOMETPUM (TOUKa, IMpsiMasi, IIIOCKOCTb, MpocTpaHcTBO). [loHsaTHE 00
AKCHOMAaTHUYECKOM CIO0c0o0e MOCTPOCHUS TEOMETPHH.

5. IMapajanebHOCTH NPAMBIX U MJI0cKkocTedl ( 16 4)
[TapamnenpbHOCTh NPSIMBIX, OPSIMOM M IJIOCKOCTH. B3anmHOe pacnosiokeHue NpsMbIX B
MPOCTPAHCTBE. YTON MExAy AByms npsmbeimu. [lapamnensHocTh miockocten. Terpasap u
napajuiejaenumnes.
[TapannensHoe nmpoekTupoBanue. OpToroHajlbHOE MpoeKkTUpoBaHue. [lnomans opToroHanbHON
MPOEKIIMA MHOrOoyroibHuKa. M3o0pakeHune mnpocTpaHCTBeHHBIX Quryp. LlentpanbHoe
IPOEKTHPOBAHHUE.
KontponsHsie padoTsr Ne3,4

6. Kopens crenenu N (12 4, U3 HUX KOHTPOJIbHAs padoTa Ne 5— 1 yac)
[Monstre GpyHKIUH, ee 00JIACTH OIPEe/ICIICHNs] U MHOXKecTBa 3HaueHui. OyHkius y = X", rae neN,
ee cBoiicTBa U rpaduk. [lonarue kopHs crenenu n>1 1 ero cBONCTBA, MOHATHE apUPMETUUECKOTO
KOPHSL.

7. CreneHb NOJIOKUTEIbHOr0 yncia (13 yacoB, U3 HUX KOHTPOJIbHAs1 padoTa Ne6

—1 4ac)

[TonsTue creneHu ¢ palUoOHAJIbHBIM I10Ka3aTeJIeM, CBOWCTBAa CTENEHU C palMOHAIbHBIM
nokazareneM. [Tonsatue o npenene nocnenosareabHocTu. CyliecTBOBaHUE MPEEIa MOHOTOHHON
Y OTPAaHUYEHHOM MOCJIEA0BATEILHOCTU. TE€OpEMBI O Mpeesiax mociuegoBarenpHocten. [lepexom k
npelnenaM B HEpaBeHCTBax.. JInMHa OKpyXHOCTM W IUIOHNIaAb Kpyra Kak IIpeJelibl
nocJieoBaTeIbHOCTE. Psiibl, OeckOoHEeUHas TeOMeTpUYECcKas Iporpeccust U ee cymma. Yuco e.
[TonsiTHE cTeneHu ¢ NecTBUTENBHBIM NoKa3aTeneM. [lokasarenbHas QyHKIUS, ee CBOHCTBA U
rpaduxk.

8. IlepneHaAMKYyJIAPHOCTH NPSAMOI U MuI0cKOCTH (17 1)

IlepneHqUKyYIAPHOCTD IIIIOCKOCTEHM, NMPU3HAKU M CBOWCTBA. [lepleHIUKYIAPHOCTh NPAMOU U
IJIOCKOCTH. JIByTpaHHBIN yroj, JWMHEWHBIM Yrojl JAByrpaHHoro ymia. llepneHmukymsap u
HAKJIOHHBIE. YTOJI MEXKIY NPSMOH U IIIOCKOCTBIO.
PaccrosiHus OT TOUKHM 10 TUIOCKOCTH. PaccTosiHue OT MpsMOM 10 IIIOCKOCTH. PaccrosiHne Mex Ty
NapaJuleIbHbIMU IUIOCKOCTAMHU. PaccTosHre MEX Ty CKPEIMBAIOIIUMHUCS IPAMBIMH.
KonrtponbHas pabora Ne 7

9. Jlorapudmsi (6 yacos).




Jlorapudm uymcna. OcHOBHOe JsorapupMUYECKOe TOXIAECTBO. Jlorapudm mnpousBenecHwus,
YaCTHOTO, CTENEHH, MEPEX0/l K HOBOMY OCHOBaHUIO. J[eCATUYHBINA M HATYypaIbHBIN JTOTapH(MBIL.
[Tpeobpa3zoBanue BbIpaKEHHM, COIepKalINX JorapudMeI.

Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpaduK.

10. IMpocTeiimme moKa3aTeJibHble W JorapupMuyeckue ypaBHEHUS H
HepaBeHCTBa  MeToAbl uMX pemenuss (11 4yacoB, W3 HUX KOHTPOJILHAasI
padoraNe8 — 1 yac).

[TokazarenpHBIC U TOTAPU(PMUIECCKIE YPABHCHUS U HEPABEHCTBA M METOMbBI UX PEIICHUS.

11. Muororpannuku (144)

Bepmunbl, pebpa, rpanum MHOrOrpaHHuka. PasBeptka. MuocoepanHnvle yenvi. BbIykibie
MHororpanHuku. Teopema Diisepa.

[Tpu3ma, ee ocHOBaHUs1, OOKOBBIE peOpa, BEICOTA, OOKOBasi MOBEPXHOCTh. [IpsiMasi M HaKJIOHHAs
npusma. [IpaBunbnas npusma. [lapamnenenunen. Kyo6.

[Tupamuyia, ee ocHoBaHME, OOKOBbIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyronbHas
nupamua. [IpaBuiibHas nupamua. Y ceueHHas MUpaMuaa.

Cummerpun B KyOe, B mapajuieienunene, B npusme u nupamuzae. llonamue o cummempuu 8
npocmpancmee (yeHmpanivHas, ocesas, 3epkanvhas). IlpuMepsl cUMMETpUl B OKpY’KarolleM
MUpe.

Ceuenust MHOrorpanauka. Iloctpoenne ceueHu.

[IpencraBieHre o MpaBWIIbHBIX MHOTOTpaHHHMKaxX (TeTpa’ap, KyO, OKTa’ap, MIOAEKa’ap u
HUKOCAdIP).

Konrponbnas padora Ne 9

12. Cunyc 1 KocuHYyc yrjia u ynciaa (74acos).

[Tonsitue yria u ero Mepsl. Paguannas mepa yrina. OnpesneneHne CHHyca M KOCHHYca yria u
yuciaa. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO [UId CHHyca W KocuHyca. Ilonarus
apKCUHYCa, apKKOCHHYCA.

13. TaHreHc ¥ KOTAHIeHC YIjia ¥ 4Yuciaa (6 4yacoB M3 HMX KOHTPOJbHbIE padoTa

Nel0 — 1 gac).
Omnpenenenve TaHreHca M KOTaHreHca yria. OCHOBHbIE TPUTOHOMETPHUYECKHE TOXKIECTBA JJIS
TaHreHca U KoTaHreHca. [IoHsTHe apKkTaHreHca U apKKOTaHTeHca.

14. ®opmyasl cioxenus (11 yacos).
Cunyc, KOCHHYC ¥ TAHT€HC CYMMBI H Pa3HOCTH JBYX aprymMeHToB. @opmyisl npuBeneHus. CuHyc
U KOCHHYC JBOHHOTO aprymeHTta. @opmynvl nonogunnoz2o apzymenma. llpeodpa3oBaHue CyMMbl
TPUTOHOMETPUUECKUX (YHKIMI B NPOU3BEIECHHWE U MPOU3BENEHUS B CyMmMMy. Buwipaowcenue
MPUSOHOMEMPUUECKUX (DYHKYULL uepe3 MaHeeHc NONO08UHHo20 apeymenma. llpeoOpazoBaHue
TPUTOHOMETPHUYECKUX BBIPAKEHHIA.

15. Tpuronomerpuyeckne (GyHKUMH YHUCJIOBOro aprymeHntra (9 uacoB, M3 HHX

KOHTpoOJIbHBbIEe padoTa Nell — 1 yac).

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpadUKH, NEPUOJTUYHOCTH, OCHOBHOM MEPUOI.

16. Tpuronomerpuyeckue ypaBHeHUsi W HepaBeHcTBa (12 4yacoB, W3 HHX

KOHTpoJbHasA padoraNel2 — 1 yac).
Pemenne mpocTedmmMxX TPUTOHOMETPUYECKHX YpaBHEHHW. TpUTOHOMETpUYECKHE YpaBHEHHS,
CBOJMIIMECS K  TPOCTEHIIMM  3aMeHOHM  HeusBecTHoro. llpuMeHeHHE  OCHOBHBIX
TPUTOHOMETpHUECKUX (GOopMyJ Ui pelieHus ypaBHeHUH. OJHOpOIHBbIE ypaBHEHUS. Peutenue
mpuzoHomempuieckux Hepasecme. HepaBeHCTBa, CBOIALIMECS K TNPOCTEUINNM 3aMEHOMU
HEU3BECTHOT0. BBeieHNe BcrioMoraTenpHOro yria. 3aMeHa HeM3BECTHOro t=sinx + CosX.

17. IloBTOpeHue Kypca reomerpuu (6 1)

18. BepositHOCTH coObITHIL. UacToTa . YCJIOBHASI BEPOSITHOCTH (8 4acoB).
TabnuyHoe u rpaduyeckoe NpeJCTaBIeHUE TAaHHBIX. Yucno8vble xapakmepucmuku psaoos OaHHbIX.
[Toouepénublii ¥ OAHOBPEMEHHBIN BHIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
OneMeHTapHble U CJOXHBIE COOBITHS. PaccMoTpeHHMe ciay4aeB M BEPOSTHOCTb CYMMBbI
HECOBMECTHBIX  COOBITHII, BEPOSTHOCTh IPOTUBOIOJOXKHOTO COObITUSA. [lonamue o




He3asucumocmu coovimuii. Bepoamnocms u cmamucmuyeckas yacmoma HACMYNIEHUS
cobvimus.
19. IloBTOpeHHe Kypca ajredpbl W MaTeMaTHdeckoro anaam3a 3a 10 kiacc
(7yacoB, U3 HUX KOHTpOJbLHasi padoTa Nel3— 2 yaca).

Maremartuka 11 kiace
(7 4acoB B He/eJ10, Bcero 238 yacoB)

1. ®ynknuu u ux rpaguxu (20 yacoB u3 HUX 1 yac KOHTpoaLHAA padoTaNel)
Oyuknun. OO6macTh ompeneneHUuss U MHOXKecTBO 3HaueHui. ['paduk ¢ynkmmm. IloctpoeHue
rpadukoB GyHKIMI, 3aJaHHBIX pa3IUYHbBIMU criocobamu. CBoiicTBa (PYHKIMI: MOHOTOHHOCTb,
YETHOCTh M HEYETHOCTh, MEPHOAMYHOCTH, OTPAHMYEHHOCTh. [IpOMEXKYTKHM BO3pacTaHus U
yObIBaHUs, HAauOOJIbIlIee U HaMMEHbIIIee 3HAUCHUS, TOUKH SKCTpeMyMa (JJOKaIbHOIO0 MaKCUMyMa
u MuHUMyMa. ['padudeckas uHTeprperanus. [Ipumepsl (QyHKIHOHAIBHBIX 3aBUCUMOCTEH B
peallbHBIX MpOoLeccax U SBICHUSIX.

[IpeoOpazoBanus TpaduKOB: TapaUICIbHBIA IEPEHOC, CHMMETPHUS OTHOCHUTEIBHO OCeH
KOOpPJMHAT U CUMMETPHUS OTHOCUTEIILHO Hayaia KOOPAUHAT, CHMMETPUSI OTHOCUTENLHO TPSIMOM
Yy = X, pacmsdicerue u cocamue 80016 0ceti KOOPOUHAM.

[Tonsitre o HenpepblBHOCTU (GYHKIIUU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIUIX.

Ionamue o npedene @yukyuu 6 mouxe. Ilogedenue Gynxyuii Ha beckoneunocmu. Acumnmomal.
Bepmuxanvnvie u eopusonmanvhvle acumnmomul 2epaguros. I paguxku OpobHo-1uHelnblx
@dynxyuil.
Cnoxnass ¢Qynkuua (kommo3unusi (yHkuuit). Bzaumuo oOpataeie ¢yHkuu. OO61acTh
ompeneneHuss W o0macTe 3HaueHWH oOpatHoW ¢yHkumu. ['padux oOpatHOW (yHKIHH.
Haxoxnenue ¢yHkuuu, oOpatHoil maHHON. Obpammusie mpucoHomempuyeckue QYHKYuu, ux
ceolicmea u epaghuxu.
2. BekTopsbl ( 6 1)
BexTopsl. Moayne BekTopa. PaBeHCTBO BekTOpOB. CliojkeHHE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha uyucio. Koopaunatel BekTtopa. KommulaHapasle BekTOpbl. PasnoxeHwe 10 Tpem
HEKOMIUIaHapHBIM BEKTOPaM.
3. Meroa koopauHaT B npocrpancrse (15 1)

JlexapTOBBI KOOPMHATHI B ITpocTpaHcTBe. PopMyiia pacCTOSHUS MEXKAY ABYMS TOUKAMH.
VYpaBueHus chepsl u niockocmu. DPopmyna paccmosanHus om mouku 00 NI0CKOCHU.
VYron mexay Bektopamu. CkalisipHOE MTPOU3BeAeHNE BEKTOpoB. KosmnHeapHbie BEKTOPBI.
Pa3nosxeHne BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM
KonTponbubie pabora Ne 2

4. TlpousBoaHasi U ee MpUMeHeHHe (27 4acoB, U3 HUX 2 Yaca KOHTPOJIbHbIE

padoTbINe3 4).

[Tonsatne o mpou3BoAHONW (GyHKIMM, (PU3MUECKUH M T€OMETPUUYECKUH CMBICI MPOU3BOAHOI.
VYpaBHeHHe KacaTelbHON K rpaguky ¢yHKIuH. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, TPOU3BEIECHUS
U 4YacTHOro. IIpou3BOJHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMHA. [IpoussooHvie crodicHou u
oopamnoti  ¢yuxyui. Btopas mupomsBomHas. [lpumeHeHHME NPOW3BOMHON K WCCIEIOBAHHIO
GyHKUIUH 1 TOCTpoeHUIo rpaduKoB. Vcrnonp30BaHNe MPOU3BOJHBIX MPU PELICHUN YPAaBHEHHUH U
HEPABEHCTB, MPU PEUIEHUH TEKCTOBBIX, (PU3NYECKUX U T'€OMETPHUECKUX 3a/lad, HaXO0KJIEHUU
HauOOJBIINX U HAMMEHBIINX 3HAUYCHHH.

[TprMeps! UCITONIB30BAHUS TPOU3BOIHOM JJIsl HAXOXKACHHSI HAUTYUIIIETO PEeIeHUs] B TPUKIIaTHBIX
3agadax. HaxoxaeHue ckopocTu Juis mpolecca, 3aJanHoro ¢popmynoit wim rpaguxom. Bropas
MPOU3BOJHAS U €€ (PU3UUECKUN CMBICTI.

5. Tesa u noBepxHocTH BpameHust — 16 4
Humusap u koHyc. Y cedeHHbIN KoHyc. OCHOBaHUE, BBICOTa, OOKOBAs TOBEPXHOCTH, 00pa3yromas,
pa3BepTKa. OceBble CEUEHUS U CEUEHUS NapajuIeIbHbIE OCHOBAHUIO.



lap u chepa, ux cedenuss. dniunc, eunepbona, napabona Kak cevenus konyca. Kacamenvnas
naockocmbv K cgpepe. Cehepa enucannas 6 mnoeoepannux. Cegepa onucannas okono
MHO202PAHHUKA.
[MunuHApUYEecKHE U KOHUYECKHUE TOBEPXHOCTU
KonTponbnas pabora Ne 5

6. IlepBooOpa3nasi m uHTerpa (13 yacoB u3 Hux lyac KOHTpPoJbHasi padoTa

Ne6).

[Tnomane kpuBoNMHEHHOW Tpamnenuu. [lonsaTue o6 onpeneneHHoM uHTerpane. IlepBoodpasHasi.
ITepBooOpa3Hble 3nemMeHTapHbIX (yHkuid. [IpaBuna BeruucieHus: nepBooOpasHbeix. Dopmyna
Hetorona-Jleitbnuna. [Ipumeps! npuMeHeHust HHTerpaia B PU3HKE U TEOMETPHH.

7. O0beMbl TeJ U IJIOIIAAU X MoBepxHocTel (17 1)
[Tousitue 00 o0beMe Tenna. Omuowenue 00bemos noOOOHLIX Mmeil.
®dopmyasl 00beMa Kyba, IPSIMOYTOJBHOTO HapajuIeeHue a, TPU3MbL, WIHHIpa. DopMyIibl
o0beMa mupamMu/Ibl M KoHyca. @OpMyIIbI TUIOIIAM TOBEPXHOCTEH UIIMHAPA U KOHyca. DopmyJibl
oObeMa mapa u 1iomaau chepel.
KonTposasHas padora Ne7,

8. YpaBHeHusi u HepaBeHcTBa (57 4acoB, U3 HUX 3 Yaca KOHTPOJIbHbIE PAa0OThI
Ne8,9,10,).
MHorounessl OT JAByX IEPEMEHHBIX. MHocounenvt Om  HECKONbKUX  NePeMEeHHbIX,
cummempuyecKkue
OCHOBHBIE NIPUEMBI PELICHHUS CUCTEM ypaBHEHUM: MOJCTAHOBKA, ajlredpanyeckoe CIOXKEHHE,
BBEJICHUE HOBBIX MEpEeMEHHbIX. PaBHOCHMIIBHOCTh ypaBHEHUH, HEPABEHCTB, CUCTEM. . PemieHue
UPPAaLMOHAIBHBIX Hepagencme. PellleHne CUCTEM YpaBHEHMM C JBYMs HEU3BECTHBIMU
IIPOCTEUIINX TUIIOB. Penienne cucTeM HEpaBeHCTB ¢ OJTHOM NIEPEMEHHOM.
Jloka3zarenbctBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHYECKOM M CPeJHEM
FEOMETPUUECKOM JIBYX uuceln. [lepexoo k npedenam 6 HepaseHCcmeax.
Hcnonb3oBaHue CBOMCTB U rpauKoB (GyHKIMIA MTPU pellIeHNH YpaBHEHHH U HEpaBeHCTB. MeTos
uHTepBanoB. M300pakeHne Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PELIEHUM ypaBHEHUN U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
[IpuMeHeHre MaTeMaTUYeCKUX METOJOB JUIs PELIEHHUsS COAEpKaTeNbHbIX 3aJay U3 pa3iIMdHbIX
oOnacTeil HayKH U NpakTUKU. MHTeppeTanus pe3ynbrara, yueT pealbHbIX OTpaHUYCHUH.
9. KommjekcHble uncja (8 yacon).
KomnekcHsle uncia. ['eomeTpruueckas HHTEpIpeTanus KOMIUIEKCHBIX yncen. JlelicTBUTENbHAs
M MHHMas 4acTb, MOJYyJb U AapryMeHT KOMIUIEKCHOro uwucia. AusreOpandeckas U
TpUTrOHOMETpHUUecKast (POPMBI 3alIUCH KOMIUIEKCHBIX 4Hcel. ApudmeTrndeckue NeiHcTBUS Hax
KOMIUIEKCHBIMU YHCJIaMH B pa3HbIX Qopmax 3anucu. KOMIUIEKCHO COMNpsKEHHbIE YHUCIA.
Bossedenue 6 namypanvnyio cmenens (popmyna Myaspa). Ochosnas meopema anceopul.
10. IMoBTOpeHue Kypca ajared6pbl 4 MATEMAaTHYECKOr0 aHA/IN3a, reomerpuu (25
YacoB M3 HUX 2 Yaca UTOroBasi KOHTpoabHas padora Nell u 10 yacos pe3zeps
HA NPOOHMKH).

TemaTnuyeckuii mjiaH.

Tema
10 xnacc KosmuecrBo (KoHTpoJubHas
4acoB padora

Ne i/




[ToBTOpeHHEe Kypca anreOpsl OCHOBHOM

4
IIKOJIBI.
JleficTBUTEIbHBIE YKCIIa 18 1(249)
Hexortopele cBeieHUs U3 JIaHUMETPUU 10
3 PanyonanbsHele ypaBHEHHUS u 20 1
' HEPaBEHCTBA
Beenenue (Ilpeamer crepeomeTpun.
4 OcCHOBHBIE  TOHATUS W AKCHOMBI 3
' crepeomeTpuu. llepBble ciencTBus U3
TEOPEM)
5. [TapannenbHOCTh NPSIMBIX U INIOCKOCTEH 18 2
6. Kopens crenenu n 14 1
7. CreneHb NOJOKUTEIBHOIO YUCIIA 15 1
8 [lepnieHAUKYIAPHOCTh  MPSAMBIX U 17 1
' IUIOCKOCTEN
9. Jlorapugmsl 8
[Tpocreiimue 1oKa3aTeabHbIe U 1
10. | norapudpmuueckue ypaBHEHUS u 13
HEPaBEHCTBA
11. | Muororpannuku 16 1
12. | Cunyc u KocuHyc yria
13. | Ta"reHc u KOTaHreHc yria 1
14. | ®opmyssl CIOKEHUS 11
15 Tpuronomerpuueckue ¢GbyHKIMN 9 1
" | YMCIOBOrO aprymMeHTa
16 TpuroHoMmeTpuveckue ypaBHEHHS W 14 1
" | HepaBeHCTBa
17. | IloBTOpEHHE Kypca reoMeTpun 8
18. | BepoarHocTb coOBITHS. 8
19. | Hacrora. YcioBHas BEPOSATHOCTb. 4
20. | IloBTOpenue 7 1
Hroro 238 13
Ne n/m Tema
11 knacc KonuyectBo [KoHTpoJIBbHBIE
4acoB padoThI
1 OyHKIUYU U UX TpaduKu 9
2 [Tpenen GyHKIMHU U HENPEPHIBHOCTD 5
3 OO6patHble QyHKINH 6 1
4 Bekropsl B mpocTpaHCTBE 6
5 MeTtoa KOOpAMHAT B IPOCTPAHCTBE 15
6 ITponsBogHas 11
7 IIprumeneHne npon3BOIHON 16




8 Hunmuaap, KoHyc, map 16
9 [TepBooOpasHast 1 HHTETpaT 13
10 OO0BEMEI Tel 17
11 PaBHOCHIBHOCTD ypaBHEHUH u 4
HEPABCHCTB
12 YpaBHEHUS-CIIEICTBUSA 8
13 PaBHOCHIIBHOCTH ypaBHEHUI u 13
HEPaBEHCTB CHCTEMaM
14 PaBHOCWIIBHOCTB ypaBHEHUH Ha v 1
MHOKECTBaX
15 PaBHOCHIIBHOCTH HEPABCHCTB Ha 7
MHOKECTBaX
16 Meto npOMEXYTKOB JJIsl YpaBHEHUN U 5 1
HEPABCHCTB
17 Hcnonw3oBanue CBOVP'ICTB byHKIM npu 5
pEIICHUN YpaBHEHUH 1 HEPABCHCTB
18 CucreMbl ypaBHEHHMH C HECKOJIBKUMHU 8 1
HEHM3BECTHLIMU
19 IToBTOpEHME 23 1
20 Peseps (Ha mnpoBemeHue MPOOHBIX 10
9K3aMEHAIIMOHHBIX PadoT)
Hroro 238 11
Kanenpapno-remarnyeckoe INJIAaHUPOBaAHHUE
10 xaacce
204 yaca (6 4 B HeeJ110)
Ne HaumenoBanust pa3aenoB u Tem Kon-Bo | [InmanoB | Cxoppek
ypoka YacoB | bI€ TUPOBAH
n/n CpOKHU HBIE
CPOKH
1-4 [ToBTOpEeHMEe Kypca anreOpbl OCHOBHOM IIKOJIBI. 4
Meiicmeumenshuie yucna 14
5-6 [ToHsTHE ACHCTBUTEILHOIO YHCIA 2
7-8 MmHuoskecTBa yncea. CBoMcTBa IeHCTBUTEIBHBIX 2
qucen
9 Meroa MaTeMaTH4eCKON MHAYKIIMHI 1
10 [TepecTaHoBKH 1
11 Pasmernenus 1
12 CoueraHus 1
13 Jloka3zaTenbCcTBO YHUCIOBBIX HEPABEHCTB 1
14 JlennuMocCTh IebIX YuCel 1
15 CpaBHeHuE 0 MOJYJIIO 1
16 3aa4n ¢ IeJI0UYNCICHHBIMU HEU3BECTHLIMU 1
17-18 | KonrposabHas pabora 2
Hekxomopule ceedenusn uz naanumempuu 8
19-21 | Vsl 1 OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO 3




22-24 | PeneHue TpeyroiabHUKOB 3

25-26 | Teopembl Menenast u UeBbl 2

Payuonansusle ypasnenusn u nepagencmea

18

27 PanronanbHbIC BBIpaKEHUS 1

28-29 | ®opmynsl OuHOMa HhIOTOHA, CyMMBI M pa3HOCTH 2
CTECIICHEN

30 JleneHre MHOTOYJICHOB C OCTATKOM. AJITOPUTM 1
Esxnnna.

31 Teopema be3y. Kopenr mHOTOUICHA. 1

32-33 | PanimoHanbpHbIC YpaBHEHUS 2

34-35 | Cucrembl pallMOHAIBHBIX YPaBHEHUH 2

36-38 | MeTox MHTEpBAJIOB PENICHUS HEPABEHCTB 3

39-41 | PanmoHaabHBIC HEPABEHCTBA 3

42-44 | Hectporue HepaBeHCTBA 3

45 CucTembl palluOHAJIbHBIX HEPABEHCTB 1

46 KonTponbras pabora «Pannonansubie ypaBHeHus | 1
Y HEPaBEHCTBAY

Beeoenue

3

47-48 | IIpenmer crepeomerpun. OCHOBHBIC MIOHATHS U 2
AKCHOMBI CTEPEOMETPHHU

49 ITepBbIe clieCTBHSI M3 TEOPEM 1

Ilapannenvsnocmes npamuix u niockocmei

16

50-53 | [NapamienbHOCTh NPSIMBIX, PSIMON M IIJIOCKOCTH 4

54-55 | B3aumHoe pacrnoioskeHHue MPsIMbIX B IPOCTPaHCTBE | 2

56 Yron Mexy NpsSMbIMA 1

57 KontponsHas padora «IlapamnensHocTs npsaMbix» | 1

58-59 | [apamiensHOCTP MIOCKOCTEH 2

60-61 | Terpadap m mapajuieIenuIe] 2

62-63 | [locTpoenue ceueHuit Terpasapa u 2
napaiesenumea

64 W TOroBslii ypoK IO TEME 1

65 [TpoBepounas padora «IlapamienpbHOCTh 1
IIJIOCKOCTEN»

Kopenv cmenenu n

12

66 [TonsTne QyHKIMK U ee TpaduKa 1

67-68 | dyHKIHS y=X 2

69 IToHsiTHE KOpPHS CTENIEHU N 1

70-71 | KopHE 4eTHOI U HEYETHOU CTEeTICHEH 2

72-73 | Apudmerndyeckuil KOpeHb 2

74-75 | CBoiicTBa KOpHEH cTeneHu n 2

76 Dynkms y=Vx, x>0 1

77 KonTponbhast pabota «KopeHb cTeneHu m» 1

Cmenenv nonoxcumensnozo uucna

13

78 Crenensb ¢ palliOHATBHBIM MOKa3aTeIeM 1

79-80 | CaolicTBa cTeNeHHU C pallMOHAJIIbHBIM MIOKa3aTeiaeM | 2




81-82 | IlonsiTue npezaesna nociaea0BaTeIbHOCTH 2

83-84 | CpoiicTBa npeneaoB 2

85 BeckoneuHo yObIBaro1asi reoMeTpuiecKas 1
nporpeccus

86 Yucno e 1

87 [TonsiTHE CTENEHU C UPPAUOHATBLHBIM 1
1oKazaresieM

88-89 | IlokazaTenbHas GyHKIIUS 2

90 KoHnTtposnbHas padora «CTeneHp mojoXKuTeabHoro | 1
YHCITa»

Ilepnenoukynapuocms npamvix u naocKkocmeil

17

91-93 | [lepneHAMKYISIPHOCTH MPSAMOM M TUIOCKOCTH 3

94-95 | Pemenue 3a1au 2

96-98 | [lepnennukynsip U HAKJIOHHBIE 3

99- Yron Mex Iy IpsMOi U TNIOCKOCTBIO 3

101

102- JIByrpaHHbIi yroma 2

103

104- [leprieHIUKYIAPHOCTD MIOCKOCTEM 2

105

106 HToroBeiil ypoK Mo TeMe 1

107 Kontpomnbnas padora «lleprneHauKynspHOCTD 1
IPSMBIX U IIIOCKOCTEN)

Jozapugpmut

6

108- [TonsiTue norapugma 2

109

110- CgoiicTBa orapugmon 3

112

113 Jlorapugmuueckas GpyHKIUS 1

Iloxazamenvnovie u n102apugmuuecKkue ypagnenus u HepageHcmea

11

114 IIpocreiimne oka3aTeNnbHbIE YPAaBHEHUS 1

115 [Tpocreiimue norapudmMuyeckue ypaBHeHuUs 1

116- YpaBHEHUS, CBOISAIINECS K IPOCTEHIIINM 3aMEeHON | 2

117 HEU3BECTHOIO

118- [Tpocreiimune noka3zarenbHbIE HEPAaBEHCTBA 2

119

120- [Tpocreiimue norapudmMuyecKkrue HepaBeHCTBA 2

121

122- HepagenctBa, cBossIIecs K IpOCTEUITUM 2

123 3aMEHOI HEM3BECTHOTO

124 Konrponsnas pabdora «IlokazaTenbHbie U 1
JorapupMUUECKUE YPaBHEHUS U HEPABEHCTBAY»

Mnozozpannuku

14

125- ITonsitTue MHOTrOrpanHuka. [Ipuzma 3

127

128- [Tupamuna 4

131




132- [IpaBunbHBIE MHOTOIPaHHUKH 3

134

135- Pemenue 3anau 2

136

137 WToroBslii ypok 1o TeMe 1

138 KoHnTtposbHas pabota «MHOTOrpaHHUKH 1
Cunyc u Kocunyc y2na 7

139- [TonsiTue yria 1

140

140- Panuannas mepa yria 1

141

142 OrnipeziesieHne CUHYCa U KOCHHYca yria 1

143- OcHoBHbIE (HOPMYITBI SISl CHHYCA U KOCHUHYCa 2

144

145- ApKcuHyC 1

146

147 APKKOCHHYC 1
Tanzenc u Komanzenc yana 6

148- OrnpezneneHne TaHreHca U KOTaHI€Hca yriia 1

149

150- OcHoBHBIE (HOPMYITBI ISl TAHTEHCA U KOTaHTEeHCA 2

151

152- ApKTaHT€HC 1

153

154- ApPKKOTaHTEHC 1

155

156- Konrponsnas padora «CHHYC U KOCUHYC, TaHTeHC | 1

157 Y KOTAHI'€HC YIiiay

Dopmynsl cnoicenus

11

158- KocuHyc pa3HOCTH ¥ KOCHHYC CyMMBI IBYX YTJIOB | 2

159

160 PopMyJsl U1 JOTIOJIHUTEIBHBIX YITIOB 1

161- CuHYyC CyMMBI U CHHYC Pa3HOCTHU JBYX YIJIOB 2

162

163- CymMa U pa3HOCTh CHHYCOB M KOCHHYCOB 2

164

165- DopMyITbl JUTs ABOWHBIX U TTOJIOBUHHBIX YTJIOB 2

166

167- [IpousBeneHre CHUHYCOB 1 KOCUHYCOB 1

168

169- DopMyITBI U TAHTEHCOB 1

170

Tpuzonomempuueckue hynKyuu YUC106020 apzymeHma

9

171- OyHKIUA y= sina. 2

172

173- OyHKIUSA y= cOSU 2

174

175- OyHKIMS y=tgo 2

176




177-
178

OyHkuua y=ctgo

179

KonrtponbHas padora «POpMyIIbl CIOKESHHUS.
Tpuronomerpuyeckue GyHKLIHN»

Tpuzonomempuuecrcue ypaeénenus u nepaeencmea

12

180- [Ipocreiinme TpPUrOHOMETPUYECKHE YPAaBHEHUS
181

182- YpaBHEHUs, CBOAAIINECS K IPOCTEUIIIMM 3aMEHOMN
183 HEU3BECTHOTO

184- IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX
185 dbopMyI 11 pelIeHUs] ypaBHEHHI

186- OnHOpOHBIC YpaBHEHUS

187

188- [Ipocreiimue HepaBeHCTBA ISl CUHYCAa U KOCHHYCa
189

190- [Ipocreiime HepaBeHCTBA JIJIs TAHT'EHCA U

191 KOTaHI'€HCa

192- HepaBeHcTBa, cBOAAIIMECS K MPOCTEHIITM

193 3aMEHOW HEM3BECTHOTO

194- BBenenue BcnoMoratenpHOro yria

195

196- KoHnTposbHas padora «Tpuronomerpudeckue
197 YpaBHEHHUS U HEPABEHCTBA

Iloeémopenue kypca ceomempuu

6

198- [ToBTOpeHMe. AKCHOMBI CTEPEOMETPHH U UX
200 CIIECTBUSI

201- [ToBropenwue. [lapannensHOCTh TPSIMBIX H

203 MIJIOCKOCTEH.

204- [ToBTopenue. Teopema 0 Tpex MEpPIEHIUKYISIPax.
206 Yroa Mexxay npsIMON U INIOCKOCTBIO.

207- KoHntposnbhas pabota

209

210- [ToBTOpenue. MHOrorpaHuku

212

213- 3aKITIOYnTEIBHBIN YPOK- Oeceia o Kypey

215 TEOMETPUH

Bepoamnocmu coovimuii

6

216- [ToHsiTHE BEPOATHOCTH COOBITHS

218

219- CBolicTBa BEpOATHOCTEN

222

Yacmoma. Ycnoenas éepoamnocmao

2

223- OTHocUTeIbHASI YACTOTA COOBITUI

225

226- VYcnoBHas BeposiTHOCTh. HezaBucumblie coObITHS
228

Iloemopenue




229- [ToBTOopenwue. Uncia v BEIYUCICHHS. Y IPOIICHUE 1
230 BBIPAKECHU.
231 IToBTopenne. HepaBeHCTBa M cHCTEMBI HEpaBeHCTB | 1
232 [ToBropenue. [TokazarenbHble u torapugmuyeckue | 1
YpaBHEHHMSL.
233 [ToBropenue. [TokazarenbHble u torapugmuyeckue | 1
HEpaBEHCTBA
234 IToBTOpenue. TpuroHoMeTpusl. 1
235 IToBTOpenue. 3aauu Ha TPOICHTHI 1
236- [ToBTOpenwue. 3agaun Ha CILJIaBbI M CMECH. 3aa4n 1
238 HAa COBMECTHYIO paboTy
11 xnace
204 yaca (6 4 B He/1eJI10)
Ne HaumenoBanus pas3nenos u tem Kou-Bo yacos [Inan | CxoppekTtn
ypoka OBBIE | pOBaHHBIC
n/n CPOKHU | CPOKH
DyHKIUM U ux rpapuxm 9
1 OnemeHTapHbIe GYHKINN 1
2 OO0nacth onpeaesIieHus ¥ 00J1acTh 1
U3MEHEeHHS ()yHKIIHU.
OrpaHuyeHHOCTb (DYHKIIMH
3-4 YeTHOCTh, HEYETHOCTD, 2
NEPUOJIMYHOCTb (DYHKIMH
5-6 [TpomexxyTku Bo3pacTaHuUs, 2
yOBIBaHHUs, 3HAKOTIOCTOSTHCTBA U
HYJU QYHKIIUU
7 Uccnenosanvie GpyHKunii u 1
HOCTPOCHHE UX I'paUKOB
DIIEMEHTAPHBIMHA METOIAMH
8 OcHOBHBIE CTIOCOOBI 1
npeoOpa3oBaHus rpaduKoB
9 I'paduxu QyHKIMHA, coqepxKanx 1
MOJTYJIH
IIpenes pyHKIMH H HENPEPBIBHOCTD S
10 [TonsiTHe npenena GyHKIUU 1
11 OaHOCTOpOHHME ITPEIENb 1
12 CaoiicTBa npeenoB GyHKUIUN 1
13 [TonsiTue HenpepbIBHOCTH GyHKIMH | 1
14 HenpepbsIBHOCTE 3i1eMEHTapHBIX 1
byHKIMIA
OopaTHble pyHknnu 6
15 [Tonsitue oO6paTHON HYyHKIIUU 1
16 B3aumHo o6patHble GyHKIMU 1
17-18 OOpaTHble TPUTOHOMETPUUYECKHE 2

byHKIIMHN




19 [Ipumeps! ucnonb3oBaHUs 1
00paTHBIX TPUTOHOMETPHUUECKHUX
byHKIMI

20 KonTtponbhas pabora Nel 1
«DyHKIMN»

BekTopbl B mpocTpaHcTBe 6

21 [Tonsarue BexkTopa 1

22-23 Clio)keHue ¥ BBIYUTAHUE BEKTOPOB. | 2
YMHOKEHUE BEKTOPA HA YUCIIO

24-25 Komrmianapubie BeKTOpa 2

26 HToroBelii ypox 10 TeMe: 1
«BeKTOpBI B IPOCTPAHCTBEY

MeTo KOOPAUHAT B NPOCTPaHcTBeE 15

27-29 KoopnuHatel TOYKH U KOOPAUHATHI 3
BCKTOpa

30-32 [IpocTreiiye 3a1a4n B KOOpIMHATAX 3

33-35 Yron mexay BekTopamu. CKaasipHOe 3
IMPON3BCACHUC BCKTOPOB.

36-37 Pemrenue 3agau 2

38-39 JIBUOKEeHUS 2

40 Utoroseiii ypok mo teme: «Meton | 1
KOOPJMHAT B TPOCTPAHCTBE)

41 Kontponbnas pabotaNe2 «Meton 1
KOOPJMHAT B TPOCTPAHCTBE»

IIpousBoanasn 11

42-43 IToHsiTHE TPOU3BOTHOM 2

44-45 [IpousBoniHas CyMMBI. 2
[Tpou3sBoiHas pa3HOCTH

46 HenpepsiBHOCTH QyHKITHIA, 1
UMEIOIIUX TPOU3BOIHYIO.
Juddepenuman

47-48 [Ipou3BoHAsI TPOU3BEICHUS. 2
[Ipon3BoiHast 4aCTHOTO

49 [Tpon3BoHas 3JIEMEHTapHbIX 1
byHKIMMA

50-51 ITpon3BoiHas CI0XKHON QYHKIIUU 2

52 KonrtponsHas padora Ne3 1
«IIponsBonHas»

IIpumenenne npoussoaHoi 16

53-54 MakcuMyM ¥ MUHEMYM QyHKIIH | 2

55-56 YpaBHEHHE KacaTeabHOU 2

o7 [TpuOam>KeHHbIe BHIYMCIECHUSI. 1

58-59 Bospacranue u yosiBanue 2
byHKIMIA

60 [Tpon3BoIHBIC BBICHIHX MOPSIKOB | 1

61-62 OKkcTpeMyM (pyHKITHH ¢ 2
€IMHCTBEHHOW KPUTUYECKOU
TOYKOU

63-64 3aaun Ha MAKCUMYM U MHHUMYM 2

65 AcumnToTsl. J[poOHO-THHEHHBIC 1

GbyHKIAN




66-67 [Toctpoenue rpadukoB GyHKUIUI ¢ 2
IIPUMEHEHUEM TPOU3BOIHOM

68 Kontpomnsnas padota Ned 1
«IIpuMeHeHne NPOU3BOAHON

Hunannap, konyc, map 16

69-71 Hununnp. Pemienue 3a1ay. 3

72-74 Komnyc. Ilnomans moBepXHOCTH 3
KOHyca

75 Y cedeHHBIN KOHYC 1

76 Cdepa u trap. YpaBHeHue chepsbl. 1

77-78 B3anMHoe pacmonoxenue chepsl U 2
TUIOCKOCTH

79-80 KacarenpHast mI10CKOCTb K cepe 2
Jlnomans cheps

81-82 Pemenue 3amau nuuiuHIp, KOHYC U 2
nrap

83 Uroroserit ypok no teme: «umuuap, | 1
KOHYC, IIap»

84 Koutponbsnas Ne5 «Ilununap, konyc, | 1
map

IlepBooOpa3nas u unTerpaj 13

85-87 [TonsTHE TIEPBOOOPA3HOM 3

88 [Tnomaas KpUBOJIMHEHHOHN Tpamnenun 1

89-90 OnpeeneHHbIi HHTErpal 2

91 [TpubmmKkeHHOE BEIYUCIICHNE 1
OIIpe/IeIEHHOT0 HHTerpaja

92-94 ®dopmyna HeroTona-JleitOHuma 3

95 CaolicTBa orpe/ieJIeHHbIX UHTerpaioB | 1

96 [IpumeHeHune onpeaeneHHbIX 1
WHTETPAJIOB B TEOMETPHUYECKUX U
(du3nYecKnX 3aadax

97 KonTposbhas padora Ne: 6 1
«[lepBooOpasHasi ¥ UHTETpa»

Oo6bembl Tes1 17

98-100 | O6BeM NPSIMOYTOILHOTO 3
napajuiesenumeaa

101=102 | O6beM mpsSMOi MPU3MBI U IIHITHHIPA 2

103-104 | OObeM HAKIIOHHOM MPU3MBI 2

105-107 | OGbem nupaMuabl 1 KOHYyCa 3

108-110 | O6bem mapa u riomaab chepst 3

111-112 | Pemrenne 3amau p)

113 Hroroseiit ypok no reme «O0beMbl 1
TE»

114 Kontponwsaas padota Noe7«O0BmeMbl 1
Tem

PaBHOCHJILHOCTH YPaBHEHMIi M HepaBeHCTB 4

115-116 | PaBHOCHIBEHBIE TTIPEOOpPA30BAHMS 2
ypaBHEHU I

117-118 | PaBHOCWIBHEIE ITpeOOpa3OBaHUS 2
HEPABEHCTB

YpaBHeHusI-CIeICTBHUs 8

119 IToHsiTHE YpaBHEHUS-CIIEICTBUS 1

120-121 | Bo3BeneHue ypaBHEHHSI B UETHYIO 2

CTCIICHb




122-123 | [lorenuupoBanue porapupmuueckux | 2
ypaBHEHUH

124 Jpyrue npeodbpa3oBanmus, 1
NPUBOJIAIINE K YPAaBHEHHUIO-
CIIC/ICTBHIO

125-126 | IIpuMeHeHNE HECKOIBKUX 2

npeoOpa3oBaHHi, MPUBOASAIINX K
yYpaBHEHHIO-CJICICTBUIO

PaBHOCWJILHOCTH YPABHEHHUIi M HEPABEHCTB cucTeMam 13

127 OCHOBHBIE TTOHATHS 1

128-129 | Pemienuie ypaBHEHUI C MOMOIIIBIO 2
CHUCTEM

130-131 | Pemienue ypaBHEHHUH C TOMOIIIBIO 2
cucteM (IIPOIOJHKEHHUE)

132-133 | Ypaeuenus Buna f(o(x))=f(p(x)) 2

134-135 | Penienue HepaBEHCTB € MOMOIIIBIO 2
CUCTEM

136-137 | Pemenne HepaBEHCTB € TOMOIIBIO 2
crcreM (TIPOJOIHKCHHE)

138-139 | Hepasencrra Buaa f(o(x))>f(B(x)) 2

PaBHOCWJIBHOCTH YPABHEHHII HA MHOkKeCTBaXxX /

140 OCHOBHbIE NOHATHUSA 1

141-142 | Bo3BejaeHne ypaBHEHUS B YCTHYIO 2
CTCIICHb

143 YMHOXeHHue ypaBHEeHUs Ha pyHKIHIO | 1

144 Hpyrue npeodpa3oBaHus ypaBHEHUI 1

145 [IpuMeHeHre HECKOIBKHUX 1
peoOpa3oBaHui

146 KonTponbsHas padora Ne 8 « 1

PaBHOCHIIBHOCTh YPABHEHUII»

PaBHOCHMJIBHOCTD HEPABCHCTB HA MHOKECTBAX 7

147 OCHOBHEIE ITOHATHS 1

148-149 | Bo3BeneHne HEPaBEHCTB B YETHYIO 2
CTENEeHb

150 YMHOXKEHUE HepaBeHCTB HA PyHKIHIO | 1

151 Hpyrue npeoOpa3oBaHsi HEPABCHCTB 1

152 [IpuMeHeHHe HECKOIbKHIX 1
peoOpazoBaHUA

153 Hecrtporue HepaBeHCTBa 1

MeToa NPOMEKYTKOB )i YPABHEHHH M HEPABEHCTB

5

154 VpaBHEHHS C MOAYJISIMA 1

155 Hepagenctsa ¢ Moayisimu 1

156-157 | Metox MHTEPBAIIOB /ISl HETIPEPHIBHBIX | 2
byHKUMi

158 KoutposnbHast padora Ne 9 1

«PaBHOCHMIBHOCTH HCPABCHCTB»

Hcnoub3oBanue cBOMCTB QyHKIMI NPU pPelICHUH YPABHEHU U HEPABEHCTB
5
159-162 | Ucnonb3oBaHue odnacTei 1
CYIIECTBOBAHUS (DYHKIMN
163-166 | Mcronk3oBaHuE HEOTPUIIATEITHLHOCTH 1

GbyHKIAN




167-170 | Mcnonb30BaHuE OrpaHUYEHHOCTH 1
byHKIAN

171-173 | Ucnonn3oBaHre MOHOTOHHOCTH U 1
IKCTPeMyMOB (DYHKIIUHU

174-177 | Ucnonb3oBaHue CBOWCTB CUHYCA U 1
KOCHHYycCa

CucreMbl ypaBHEeHHM ¢ HECKOJILKUMH HEU3BECTHBIMHU

8

178-181 | PaBHOCHMIBLHOCTH CHCTEM

182-184 | Cucrema-ciencraue

185-187 | Metoj 3aMeHBI HEM3BECTHBIX

R ININN

188-191 | PaccyxaeHusi ¢ YuCIOBBIMU
3HAYCHHUSIMHU TIPU PEIICHUY YPAaBHEHUI
1 HEPABEHCTB

192-193 | Korarpombras padora Ne 10 «Cucremsr | 1

YpaBHEHUIN»

KommuiekcHbie unciia

8

194-196 | AnreGpanyeckas popma 2
KOMITJICKCHOTO YHCJIa

197-200 | CompspkeHHBIC KOMIUICKCHBIC YHCIIA 2

201-203 | ['eomeTpuueckasi HHTEpPIPETALHS 2
KOMITJICKCHOTO YHCJIa

204-205 | TpuroHomeTpudeckas popma 2
KOMIUICKCHOTO YuClia

IToBTOpPEHME

15

206-209 | IloBropenwue. [lapamieabHOCTh 1

MPSIMBIX, TIPSIMOM U TIOCKOCTH.
CkpenuBaronmecs npsMele.
[TapannenbHOCTh MII0CKOCTEN

210-212 | Iosropenwue. [lepreH UKy IAPHOCTD 1
npsMoii 1 I0cKoCcTH. Teopema o Tpex
HEPHEHIUKYJIApax. Y0l MEKILY
IIPSIMOM M IIJIOCKOCTBEO

213-217 | lloBropenwue. [IByrpaHHbIi yroJ. 1
[leprieHIMKYISIPHOCTD INIOCKOCTEH.
218-222 | lloBropeHue. MHOTOTpaHHUKHU: 2

napauiCienuIiea, mpusma, mnupamMmmnaa,
IIomaaun mux HOBerHOCTeffi

223-224 | lloBropenue. Llunuamap, koHyC 1 map, | 2
TJIONIAIN UX TOBEPXHOCTEH.

225-227 | Tosropenue. O0bEMBI TEN

228-229 | YpaBHenus. HepaBeHcTBa.

230-232 | TekcroBsle 3aga4uu

233-234 | Uroroas KoHTpoJbHAs paboTa

BSININININ

235-238 | Peseps.
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