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IIporpamMmmMa BCTYNUTENBHOTO HUCITBITAHMS

- 10 MaTeMaTHKe [IJIsl [TOCTYNAI0IIKX Ha 6a3e cpeHero obImero 06pa3soBaHus;

- M0 NPHKJIAaHOH MaTeMaTHKe 71 noctynaromux Ha YI'CH 08.00.00, 09.00.00,
21.00.00, 35.00.00;

- 0 MaTeMaTHKe B JKOHOMHKE M yNpaBJeHHH s noctynamommx Ha YI'CH
38.00.00

IIporpamma moAroToBneHa Ha OCHOBE (he/iepalbHOro TOCyqapCTBEHHOT0 06paso-
BaTENIHOI'O CTAHAAPTa CPEIHEro 00Iero oo6pa3oBaHus, CPeHEro MPodHECCHO-
HanpHOTrO 06pazoBanus o YI'CH 08.00.00, 09.00.00, 21.00.00, 35.00.00; 38.00.00

Hpkytck, 2025



HporpaMMa BCTYIIMTECJIBHOI0O HCNIBITAHUA 1JIS MOCTYNMAIOIIIUX

Ha 0a3e cpeaHero oodulero o0pasoBaHus

YUCJIOBBIE U BYKBEHHBIE BBIPAKEHUS

JlemumocTh Henbix uncen. Jenenue ¢ octatkoM. Cpasnenus'. Pemenue 3amau
C LIEJIOYMCIICHHBIMU HEU3BECTHBIMH.

KomriekcHbie uncia. I'eomeTpudeckas MHTEPIIPETAMS KOMILIEKCHBIX YHCEIL.
JlelicTBUTENbHAS 1 MHUMAs 4acTh, MOAYJb U ApTYMEHT KOMILUIEKCHOTO ynciia. Ajl-
reOpandeckas 1 TpuronoMerpuyeckast popMbl 3alMCH KOMITJIEKCHBIX Yucen. Apud-
METUYECKHEe JCHCTBHS HaJ KOMIUIEKCHBIMM YMCIIaMH B pa3HbIX (opmax 3amucH.
KommiekcHo compsikeHHbIe yucia. Bo3sedenue 6 namypanvHyio cmenetsv (ghop-
myna Myaspa). Ocnosnas meopema aneedpol.

MHoOrouneHsl OT OJAHOM TNEepeMEHHOW. [lenmnuMocTh MHOrouseHoB. [leneHue
MHOTOYJICHOB C OCTaTKOM. ParinoHaabHble KOPHU MHOTOYJICHOB C IIEIBIMU KO3 (-
uueHtamu. Cxema I'opnepa. Teopema besy. Uucio kopHerd mHorowieHa. MHoro-
YJICHBI OT ABYX MEpeMEHHbIX. DOPMYJIIbI COKPAIIEHHOTO YMHOKEHUS I CTapIlInX
creneHerd. bunom HeroToHa. MHozcounenvr om neckonbKux nepemennvix, cummen-
pudecKue MHO204IeHbl.

Kopens crenenu n>1 u ero coiictBa. CTeneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM
U ee cBoicTBa. IloHATHE O cTemeHU ¢ JACHCTBUTENBbHBIM MokaszaresieM. CBoiicTBa
CTETICHU C JICUCTBUTEIBLHBIM MOKA3aTEJIEM.

Jlorapudwm uncna. OcHoBHOE JorapudMHUIECKOe TOXASCTBO. Jlorapudm mpo-
W3BEJICHUS, YACTHOTO, CTETEHHU; MEPEX0]l K HOBOMY OCHOBaHMIO. JleCSITUUYHBIA U
HATypaJIbHBIA JIOTapU(PMBI, YHCIIO e.

[IpeoOpazoBanms BBIpAKCHHUM, BKIIOYAIOIMNX apU(METHUCCKHE OTEepalliy, a
TakK)Xe OMepaliy BO3BEJACHUS B CTENEHb U JIOTapu(pMUPOBAHHUS.

TPUT'OHOMETPUA

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yria. PannanHas mepa
yria. CHHYC, KOCUHYC, TAHT€HC U KOTaHTeHC uncia. OCHOBHbIE TPUTOHOMETPUYE-
ckue ToxaecTra. ®opmyiiel npuBeaeHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U pa3-
HOCTH ABYX yIJIOB. CHHYC M KOCUHYC IBOMHOTO yria. Qopmyibl NOJI0GUHHO20 Y2ila.
[IpeoOpazoBanusi CyMMbI TPUTOHOMETPHUUECKUX (DYHKIIMA B TIPOU3BEIACHUE U TIPO-
U3BENICHUS B CYMMY. Buipasicenue mpueoHomempuieckux yHKyuil uepe3 maHeeHc
noa08uHHo2o apeymenma. [IpeoGpa3oBaHys TPUTOHOMETPUUECKUX BBIPAKECHUH.

[Ipocreimme TPUrOHOMETPUUECKHUE YpaBHEHHUs. PelieHuss TpuroHomerpuye-
CKHX ypaBHEHMI. [Ipocmeuiue mpuzsonomempuieckue HepaseHcmed.

ApPKCUHYC, QpKKOCHHYC, apKTaHT'€HC, aPKKOTAHT€HC YKCIIA.

O YHKIIUN

Oynkuu. O6acTh onpeiesIeHus] 1 MHOKECTBO 3HaueHul. ['paduk GyHKIUN.
[Toctpoenue rpadukoB GyHKIUHN, 3adaHHBIX pa3IuyHbIMU criocoOamu. CBoiCTBa
(GyHKUUNA: MOHOTOHHOCTh, YETHOCTh U HEUYETHOCTh, MEPUOJAUYHOCTh, OIpPaHUYECH-

! KprI/IBOM B TEKCTC BBIACJICH MaTEepHUall, KOTOpLIfI TOJJICKUT U3YUCHUIO, HO HE BKIIIOYAC€TCA B Tpe6OBaHI/I$I K YPOBHIO IOATO-

TOBKH BBIITYCKHUKOB.



HOCTb. [I[poMexxyTKH Bo3pacTaHus U yObIBaHU A, HaHOOJIbIIIEe 1 HAUMEHBIIIEE 3HAUE-
HUS, TOYKH SKCTpeMyMa (JIOKATbHOTO MaKCMMyMmMa W MHHHUMYyMa). Bwinykiocmu
@yuxyuu. I'papudeckas uarepnperanus. [Ipumepsl QpyHKIMOHATBHBIX 3aBUCHMO-
CTEH B peasIbHBIX MPOLIECCaX U SBICHUSIX.

Cnoxnast Qynkuus (kommosuiusi QpyHkuuii). B3aumHo obpatHbie GyHKIUH.
OO6nacTe onpeseneHus U 001acTh 3HaueHU oOpaTtHoi ¢pyHKIMH. [ paduk odpaTHOH
dbynknuu. Haxoxnenne ¢hyHKIMU, 0OpaTHON JaHHOM.

Crenennast QyHKIMS ¢ HaTypalbHBIM IMOKa3aTelieM, €€ CBOMCTBA U rpaduk.
Bepmuxkanvnvie u copuzonmanvrvle acumnmomsl epaguxos. I paguku opobHo-nu-
HeUHbIX QYHKYULL.

Tpuronomerpuyeckue (QpyHKIIUU, UX CBOMCTBA U TpadUKu, NEPUOJUYHOCTD,
OCHOBHOM miepuon. Obpammuvle mpuecoHomempuieckue QYHKYuu, ux ceolucmea u
epacghuxu.

[TokazarenbHas GyHKIUSA (PKCIIOHEHTA), €€ CBOMCTBA U rpaduk.

Jlorapupmuyeckast yHKIUs, €€ CBOMCTBA U rpaduK.

[IpeoOpazoBanusi TpaukoB: mapayieIbHbIA MEPEHOC, CUMMETPUSI OTHOCHU-
TEJIBHO OCEW KOOPAWHAT M CHMMETPHSI OTHOCUTEIFHO Hayaia KOOpAWHAT, CHMMET-
pUsl OTHOCUTENBHO PSIMON Y = X, pacmscenue u cocamue 80016 0cell KOOPOUHAm.

HAYAJIA MATEMATHUYECKOTI'O AHAJIU3A

[Tonatue o mpenene nociuenoBareabHOCTU. CyIllECTBOBAHHE IpEaeaa MOHO-
TOHHOM OTpPaHWYEHHOM MOCIIEIOBATENBHOCTH. J[IMHA OKPYKHOCTH W IUIOIIAJb
KpyTa Kak Mpeelibl mocieaoBaTeibHOCTeH. beckoHeuHo yObIBaroias reomeTpude-
CKasl mporpeccus u ee cymma. Teopemsl 0 npedenax nociedosamenvrocmet. Ilepe-
X00 K npeoenam 8 HepaseHCmaEax.

[Tonsitue o HenpepriBHOCTH PYHKIUU. OCHOBHbIE MeopeMbl O HENPEPblBHbIX
@DyHKYUsX.

llouamue o npeoene ¢pynkyuu 6 mouxe. llosedenue ynxkyuii na beckoHeuHo-
cmu. Acumnmomeul.

[TonsiTue o mpou3BOAHON (PYHKIMU, (PU3UUECKUN U TEOMETPUUYECKHIN CMBICI
MPOU3BOAHON. YpaBHEHHE KacaTenbHOW K Tpaduxy Gynkuuu. I[IpounsBogHbie
CYMMBI, Pa3HOCTH, MPOU3BEJICHUS U 4acTHOrO. [Ipon3BOIHbIE OCHOBHBIX 3JIE€MEH-
TapHbIX QyHKIUHN. [Ipouzsoonsvie crodicHol u obpamuot hyukyuti. Bropas npous-
BoaHas. [[puMeHeHne npon3BOHON K UCCIICIOBAHUIO (DYHKIIUA ¥ TIOCTPOEHUIO TPpa-
¢ukoB. Mcmonp3oBaHne MPOM3BOIHBIX MPHU PEUICHUW yYPAaBHEHHN W HEPAaBEHCTB,
TEKCTOBBIX, (DU3UYECKUX U TE€OMETPUYECKUX 3a/1au, HAXOXKJICHUU HAUOOJBIIUX U
HAUMEHBIIUX 3HAYEHUM.

[Tmomans kpuBoaMHEHHOU Tpanenun. [IoHsTHE 00 OIIPEICIICHHOM HHTETpAJIe.
[TepBooOpaznas. [lepBooOpasnbie anemMeHTapHbIX QyHKIMN. [IpaBuia BeraucneHus
nepBooOpazHbix. Popmyna HetoTona-JleiOHuIa.

[TpumMepbl HCTI0JIB30BAHUS POU3BOIHOM JIJIsl HAXOXKIEHUS HAWTYYIIEeTO peliie-
HUS B IPUKJIQAHBIX 3a7a4ax. HaxoxaeHune CKopocTH JyIs Ipoliecca, 3aaHnHoro ¢op-
Mysioi win rpadukom. [IpumMepsl npuMeHeHUs: UHTErpayia B U3UKE U T€OMETPHHU.
Bropas npousBoaHas u ee GU3NUECKUN CMBICIL.



YPABHEHUA U HEPABEHCTBA

Pemenue panyoHaibHbIX, TOKA3aTEIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMET-
pPUYECKUX YPAaBHEHUW U HEPABEHCTB. Perenne nppanmoHanbHbIX YPAaBHEHUN U He-
pasenHcms.

OcCHOBHBIE TPHEMBI PELIEHUSI CUCTEM YPAaBHEHMII: TOJICTAHOBKA, anredpaunye-
CKO€ CII0’)KEHUE, BBEICHUE HOBBIX MEPEMEHHBIX. PABHOCUIIBHOCTh YpaBHEHUM, HE-
PaBEHCTB, cucTeM. PerieHue cuctem ypaBHEHUMN C IBYMsI HEU3BECTHBIMU (TIPOCTEi-
e TUIbl). Perenre cucteM HEpaBeHCTB C OJTHOM MepEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeqHeM apu(MEeTUYEeCKOM U
CpPEAHEM F€OMETPUYECKOM JBYX YHCEN.

Hcnonb3oBanue cBONCTB M IpaduKOB (DYHKIIUN MpU PEIICHUH YPaBHEHUH U
HepaBeHCTB. MeToj uHTepBanoB. M300paxkeHne Ha KOOPAUHATHON TIIOCKOCTH MHO-
’KECTBA PEIICHUM YPABHEHUN U HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

[IprMenenne MaTeMaTHYECKUX METOAOB JUIsl PEIEHUS COIEPKATEIBHBIX 3a/1a4
U3 pa3JInYHBIX 00JIacTEl HAyKU U MPAKTUKU. MIHTepripeTanus pe3ynbrara, y4eT pe-
AJbHBIX OrPAaHUYECHUN.

JIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU U TEOPUU BE-

POSITHOCTEN

Tabnuunoe u rpaduueckoe npejcTaBiIeHUEe AaHHBIX. Yucnosvie xapakxmepu-
CMUKU Ps008 OAHHBIX.

[ToouepenHblii U OJHOBPEMEHHBIA BHIOOP HECKOJIBKHX JJIEMEHTOB U3 KOHEU-
HOI'0 MHOecTBa. @OpMyIIbl YMCIIa IEPECTAaHOBOK, COUYECTAHUM, pa3MelleHui. Pere-
HUEe KOMOMHATOpHBIX 3ana4. Dopmyna 6mHOMa Hetorona. CBoiicTBa OMHOMHAIIB-
HBIX Kod(hdurmenTos. Tpeyronbauk [lackans.

DneMeHTapHbIe U CIOXKHBIE cCOObITHS. PaccMoTpeHue ciydaeB U BEpOSTHOCTh
CYMMBI HECOBMECTHBIX COOBITHH, BEPOSTHOCThH MPOTHUBOTIOIOKHOTO COOBITHS. []0-
HAMuUe 0 He3asucumocmu coovimuil. Beposimnocms u cmamucmuyeckas yacmoma
Hacmynienust coobimusl.

I'EOMETPUA

I'eomeTpus Ha MJIOCKOCTH

CBOWCTBO OMCCEKTPHUCHI yTIiia TPEeyrojdbHUKa. Pemnienne TpeyroisHuKoB. Bei-
YHUCJIeHHE OMCCEKTPUC, MEJIMaH, BBICOT, PaNyCOB BIIMCAHHON M OITUCAHHOM OKPYK-
HocTe. PopMyIibl IUIOMIAAA TPEYrojdbHUKa: (popmyna ['epoHa, BhIpakKeHHE IJI0-
1AM TPEYTOJIbHUKA YEPE3 PAAUyC BIIMCAHHOW U ONIMCAHHOW OKPYKHOCTEM.

Brruucnenue yriioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yIjla MEXAY XOpIOU U
KacaTeJIbHOM.

Teopema 0 MpoOU3BEICHUN OTPE3KOB XOpI. Teopema O KacaTeabHOU U CEKy-
uieii. Teopema 0 cymMme KBaJpaToB CTOPOH U JUAaroHajer napaieorpaMmma

Brniucannble ¥ onucaHHble MHOTOYTOJIbHUKHU. CBOMCTBA M MPU3HAKUA BIUCAH-
HBIX Y OIUCAHHBIX YETHIPEXYTOJIbHUKOB.

I'eomeTpuyeckne Mecrta TOUEK.

Pemenne 3aay ¢ mOMOIIBI0 TEOMETPUUYECKUX MTPEOOPA30BAHUNA U T€OMETPU-
YECKUX MECT.

Teopema Heevr u meopema Menenas.



Qﬂﬂunc, 2unep60ﬂa, napa60ﬂa KakK ceomempudecKue vecma mouekx.
Hepaspemwwocmb KIACCUYeCcKUx 3a0a4 Ha nocmpoerue.

IIpsiMmble ¥ MIOCKOCTH B IPocTpaHcTBe. OCHOBHBIE MOHITHUSL CTEPEOMETPUN
(Touka, mpsiMasi, TIOCKOCTh, MIPOCTPAHCTBO). [loHsamue 06 akcuomamuieckom cno-
cobe nocmpoeHus 2eoMempuul.

[lepecekaromuecs, napamieabHble U CKPEIIMBAIOIIMECS MPSMBIE. YTOJI MEXKIY
NpsMbIMU B npocTpaHcTBe. [leprneHaukynsipHOCTh NpsMbIX. [lapamiensHocTh U
MEePHEHANKYISIPHOCTD MPSIMOM U INTOCKOCTH, TPU3HAKH U CBOMCTBA. Teopema o Tpex
nepneHauKkysgpax. [lepnenaukyisp U HaKJIOHHAS K INIOCKOCTH. YTOJ MEXAY Mps-
MOU U IJIOCKOCTBIO.

[TapannenbHOCTB INIOCKOCTEN, IEPIIEHANKYJIAPHOCTD IIJIOCKOCTEHN, IPU3HAKH U
CBOWCTBA. J[ByrpaHHbIN yroJl, TMHENHBINA YTOJI IByTPAHHOTO yIJIa.

PaccrosiHusA OT TOYKH 10 IIIOCKOCTH. PaccTosiHue OT mpsMON 10 MIIOCKOCTH.
PaccTostnue Mexny napajiieinbHbIMU IJIOCKOCTAMHU. PaccTosiHue Mexk 1y CKpenuBa-
IOLIUMUCS MPSMBIMH.

[TapannensHoe npoekTupoBanue. OpTOroHanbHOE MPOEKTHPOBaHUE. [l10uyaos
OPMO2OHANLHOU NPOeKyuUu MHO20y2o bHuKa. VI300paxeHue MpOCTPaHCTBEHHBIX
buryp. [lenmpanvroe npoekmuposaHue.

Muororpannuku. Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKa. Paseepmia.
Mmuozozcpannuie yenvi. Boinykivle muocoepannuku. Teopema Jdiinepa.

[Ipusma, ee ocHOBaHMsI, 00OKOBBIE pedpa, BEICOTA, OOKOBAsi TOBEPXHOCTH. [Ips-
Masi U HakJIoHHas npu3Ma. [IpaBunbHas npusMma. [apamnenenunen. Kyo6.

[Tupamuga, ee ocHOoBaHHE, OOKOBBIE pedpa, BhICOTA, OOKOBAsI MMOBEPXHOCTb.
TpeyronbHas nupamuaa. [IpaBuiibHas nupamuaa. Y cedyeHHass TUpaMuUIa.

CumMmetpuu B KyOe, B apaieNieuIeae, 8 npusme u nupamuoe.

llonsimue o cummempuu 6 npocmpancmee (YeHmpanibHas, 0cesas, 3epKailb-
Has).

Ceuenust MHOrOrpaHHHUKOB. [locTpoeHne ceueHun.

[IpeacTaBnenuie o NpaBUIbLHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTa’Ip, A0-
JIeKadIp U UKOCadIp).

Tena u moBepxHocTu BpameHus. L{ynHap u konyc. Y cedueHHslil konyc. Oc-
HOBaHHE, BBICOTa, OOKOBAsi MOBEPXHOCTH, 0Opasytoias, pa3BepTka. Ocegvle ceue-
HUS U cedenUsl NapaiieibHble OCHOBAHUIO.

[ap u cdhepa, ux ceuenus. duiunc, cunepooaa, napabona Kaxk cedeHus KOHycd.
KacarensHas mmockocts k cepe. Chepa, snucannas 6 MHO202panHuK, cghepa, onu-
CAHHAsL OKOJI0O MHO20SPAHHUKA.

Hununopuyeckue u Konuueckue nOBEPXHOCU.

O0beMbl TeJ1 ¥ ILUIOIIAAU UX TOBEPXHOCTeM. [lonsmue 06 ooveme mena. Om-
HoweHue 00bemMo8 NoOOOHBIX mell.

®dopmynel o0beMa Kyba, mapaenenurena, Tpu3Mbl, TUIHHIpA. DopMyJIbl
o0beMa nupaMuJibl 1 KoHyca. @opMyJIbl TUTOIIAAM TOBEPXHOCTEH MUIUHAPA B KO-
Hyca. @opmyJibl 00beMa 1apa v miomaau chepsl.

Koopannartel n BekTopbl. J[ekapTOBbl KOOpAUHATHI B ITpocTpaHcTBe. Dop-
MyJia PacCTOSIHUSL MEXIY ABYMS TOUKaMU. Y paBHEHUs cepsl u niockocmu. Dop-
MYNa paccmoAHUsl Om MoyKu 00 NAOCKOCMU.



Bekropsl. Moayne Bekrtopa. PaBeHCTBO BekTOpoOB. Cll0)KEHHE BEKTOPOB M
YMHOXXE€HHE BEKTOpa HAa YUCJIO. YTOJI MEXIy BekropaMu. KoopauHaTel BeKTOpa.
CkaisipHOe mpousBenieHne BeKTopoB. KosummHeapHbsie BeKTOphl. PaznoxeHue Bek-
TOpa IO IBYM HEKOJUIMHEApHBIM BeKTOpaM. KomrmanapHeie BeKTOpbl. Pasnoxkenue
10 TPEM HEKOMIUTAHAPHBIM BEKTOPAM.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHUKOB

B pesynivmame uzyuenusa mamemamuxu Ha NPOPUILHOM YPOGHE YUEHUK
00/1)1CCH

3HATH/TIOHUMATh>

e  3HAYEHUE MATEMATHUYECKOM HAYKM IS PELICHHUs 3a/1a4, BOZHUKAIOIIUX B TE€O-
pUM U NPAKTUKE; IMUPOTY U OTPAHUYECHHOCTHh NPUMEHEHUS MAaTEMATHYECKHUX
METOJI0B K aHAJU3y U UCCIIEJOBAHHUIO IIPOLIECCOB U SBJICHUI B MPUPOAE U 00-
IIECTBE;

e  3HAYCHHUE MPAKTUKU U BOIMPOCOB, BOZHUKAIOIINX B CaMOW MATEMATHKE, IS
dbopMUpOBaHUS U PA3BUTHUS MATEMATUUYECKON HAYKH;

U NACH PAaCHIMPCHUA YUCIOBBIX MHOKCCTB KaK crocoba IIOCTPOCHHUA HOBOT'O Ma-
TCMATHYCCKOTI'O allllapaTa AJIsA pCIICHUSA IIPAKTHUYCCKHUX 3ada4 MU BHYTPCHHHX
3aJa4 MaTCMaTHUKH,

e  3HaY€HHUE UJeH, METOJIOB U PE3YJIbTATOB AJIreOPhI U MATEMATHUYECKOTO aHAIN3a
JUISL IOCTPOCHUS MOJIEIIEN peaJIbHBIX ITPOLIECCOB U CUTYaLIUM;

U BO3MOXHOCTHU I'COMCTPHUU AJIAA OITMCAHUS CBOMCTB PEaIbHBIX IMPECAMCTOB U UX
B3aMMHOT'O PACIIOJIOKCHU S,

e  YHUBEpPCAJIBHBIN XapakTep 3aKOHOB JIOTMKH MAaTEeMaTHYECKUX PaCCYKICHUH,
UX MPUMEHUMOCTD B Pa3ITUYHBIX 00JIACTIX YEIOBEUECKOU JeATEIbHOCTH;

e paznmuuue TpeOOBaHUI, MPEABABISIEMBIX K JOKa3aTeIhCTBAM B MaTEMATHKE,
€CTECTBEHHBIX, COIMATbHO-DPKOHOMUYECKMX M TYMaHUTapHBIX HayKax, Ha
IIPAKTHUKE;

e  DOJIb AKCHOMATHKM B MATEMATHKE; BO3MOKHOCTh MOCTPOEHUSI MaTEMaTH4e-
CKMX TEOPHUM HAa aKCHOMATHYECKOM OCHOBE; 3HAUEHUE AKCHOMATHUKU IS IPY-
rux o0JyiacTeld 3HaHUS U 7151 TPAKTUKH;

e BEPOSITHOCTHBIX XapaKTEp pa3IMYHBIX MPOILIECCOB U 3aKOHOMEPHOCTEN OKpY-
KAIOIEro MUPA;

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUA

yMeTh

e BBITNIOJHATH apUMETUUECKUE JEHCTBUSI, COUETAs] YCTHBIC M MMMChbMEHHBIC MPH-
€Mbl, IPUMEHEHUE BBIUUCIUTEIIbHBIX YCTPOMCTB; HAXOJIUTh 3HAYCHUSI KOPHS
HATypaJbHOM CTETCHH, CTENICHU C PAIMOHAIBHBIM TOKa3aTesieM, Jorapudma,
UCIIOJIb3Ys TPU HEOOXOIMMOCTH BBIUUCITUTENbHBIE YCTPOIMCTBA; TI0JIb30BATHCS
OLIEHKOW U MPUKUIKOW MPU MPAKTUUECKUX PACUETAX;

ITomuMO yka3aHHBIX B JAHHOM pa3jeiie 3HaHUMH, B TpeOOBaHUS K YPOBHIO MOJATOTOBKH BKIIOYAIOTCS TAKXKe 3HAHMS, HEOOXO-
JUMBIE 7151 OCBOCHHUS IIEPEUUCICHHBIX HIKE YMEHUI.



IMPUMCHATD ITOHATHUA, CBA3AHHBIC C JJCJIUMMOCTBIO LICJIbIX YHUCCII, IIPU PCUHICHUU
MaT€MAaTU4YCCKHUX 3a4a4,

HaXOJUTb KOPHHU MHOI'OYJICHOB C O,Z[HOI>’I HepeMeHHOﬁ, pacKiIaablBATb MHOI'O-
YJICHBI HA MHOXHUTCIIN,

BBITIOJIHATH JICUCTBUSA C KOMIUIEKCHBIMH YHCIIAMH, MOJIb30BATHCSI TEOMETpHUYE-
CKOM HMHTepIpeTanuell KOMIUIEKCHBIX YKCEeJ, B MPOCTEHIINX CIIydasX HaXo-
JUTh KOMIUIEKCHbIE KOPHU YpaBHEHHH C JEHCTBUTEIHHBIMU KO3 UIIUEH-
TaMu;

MIPOBOJIUTH MTPEOOPA30BaHUS YHNCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIFOUALO-
IIMX CTETICHU, PAIUKaJIbL, JIOrapu(Mbl U TPUTOHOMETPUYECKUE (PYHKITUH;

HCIIO0JIB30BaThb l'lpl/lOﬁpeTeHH])Ie SHAHUSI 1 YMCHHUS B HpaKTquCKOﬁ Jesd-
TECJBbHOCTH U HOBceHHeBHOﬁ AKU3HU U1

MPaKTUYECKHUX PAcUYeTOB MO (opMyam, BKIIOUast ((OPMYJIbl, COAEpKAILNE CTE-
MIEHU, PAJAMKaJbl, JOrapu(pMbl U TPUTOHOMETPUUECKUE (DYHKIIMH, UCIOIb3YS
MIpU HEOOXOJIMMOCTH CIPABOYHBIE MaTepUalbl U MPOCTEHIINE BHIYUCIUTEIb-
HBIE YCTPOWCTBA;

®OYHKIIUHU U T PAOUKHU

yMeTh

OTIpEeIETIATH 3HaUeHNE (DYHKITUH TI0 3HAUCHUIO apryMEHTAa IIPU Pa3INIHbIX CITO-
co0ax 3aganus PyHKINY;

CTpOUTH rpaduKu U3yYeHHBIX (HYHKIIMMA, BHIIOIHATE MTpeoOpa3oBanus rpadu-
KOB;

OMMCHIBATH MO TpaduKy U 1o Gopmysie MOBEJACHUE U CBOMCTBA (PYHKIIUH;

peraTh ypaBHEHUS, CUCTEMbl YpaBHEHUMN, HEPABEHCTBA, UCIIOJIb3YsI CBOMCTBA
byHKIMN 1 UX rpaduyecKue npeaCcTaBICHUS;

HCIIO0JIB30BaThH npm)ﬁpeTeHHMe SHAHUSI 1 YMCHHUSA B npaKanecxoﬁ Jes-
TECJBbHOCTH U HOBce)IHeBHOi/JI KU3HU JIA

OTHCAHUS W HCCIEAOBAHUS C MOMOIIBIO (DYHKIMI pealbHbIX 3aBUCHMOCTEH,
MPEACTABICHUS] UX Tpaduuecku; MHTEPIpPETAIuu TPpadUKOB peaabHBIX MPO-
LIECCOB;

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeTh
HaXOJUTh CyMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUIECKUI MPOTPECCUH;

BBIYUCIISTh IPOU3BOHBIE U TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIWN, TpUMe-
HsIsl IPaBUJIa BBIYUCIICHUS TIPOU3BOIHBIX M TIEPBOOOPA3HBIX, UCTIOJB3YsI CIIpa-
BOYHBIC MaTEpHUAIIbI;

UCCIIEe0BaTh PYHKIUU U CTPOUTH UX TpaduKU ¢ TOMOIIBIO MPOU3BOIHOI;
peniaTh 3a/1a4u ¢ MPUMEHEHUEM YPaBHEHUS KacaTeIbHOM K rpaduKy QyHKINU;

pemiaTh 3aJaud Ha HAXOXKJIEHHE HAauOOJbIIET0 M HAMMEHBIIETO 3HAYEHUS
(GYHKIUU Ha OTPE3KE;



BBIUHCJIATH IUIOMIAIb KPUBOJIMHENHOW TPANELNH;

HCIIO0JIB30BaThb l'lpl/lOﬁpeTeHH])Ie SHAHUSI U YMCHUA B HpaKTI/I‘IeCKOﬁ aesa-
TCJBbHOCTH H HOBceIlHeBHOﬁ AKU3HU U1

pCHICHUA I'COMCTPHUICCKUX, (1)I/I3I/I‘{€CKI/IX, 9KOHOMHYCCKHUX U JPYI'UX IIPUKJIAI-
HBIX 3aJa4, B TOM 4YHCJIC 3aJa4 Ha HauOOIBIINE ¥ HAMMEHBIINE 3HAYCHHUS C
IMPUMCHCHUEM allllapaTa MaTCMAaTUICCKOI'O aHaJIn3a,

YPABHEHUA U HEPABEHCTBA

yMeThb

peniaTh pallMOHAJIbHBIC, TOKA3aTeIbHBIC U JJoTapu(PMUUYECKIe ypaBHEHUS U He-
PaBEHCTBA, UPpPAIMOHAIBHBIE W TPUTOHOMETPUUYECKHUE YpaBHEHUS, UX CH-
CTEMBbI;

A0Ka3bIBaTb HCCJIOKHBIC HCPABCHCTBA,

pelIaTh TEKCTOBBIE 3a/a4M C IMOMOIIBI) COCTABJIEHUS YPAaBHEHHU, U HEpa-
BEHCTB, HHTEPIIPETUPYSI PE3YIBTAT C YUETOM OTPAHUYEHHMN YCIIOBUSA 3a]1a4H;

n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTU MHOYKECTBA PELICHUN ypaBHEHUH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

HAaXOJIUTh NMPUOJIMKEHHBIE PEIICHUS] YPABHEHUHN U UX CHUCTEM, UCIIOJIb3YS I'pa-
dbuueckuit MeTos;

peniaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C MPUMEHEHHEM TIpapUuecKux
MIPE/ICTABICHU, CBOMCTB (DYHKIIHIA, MPOU3BOHOM;

HCIIO0JIB30BaThH npm)ﬁpeTeHHMe SHAHUSI 1 YMCHHUSA B npaKanecxoﬁ Jesd-
TECJIBbHOCTH U HOBceHHeBHOﬁ KU3HU I

IMOCTPOCHUA U UCCICAOBAHNA HpOCTGfIIHHX MAaTCMAaTHYCCKUX MO,Z[CJIeﬁ;

IJEMEHTbI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BE-
POATHOCTEHN

yMeTh

pemaTh MpocTeuie KOMOMHATOPHBIEC 3a/1a4yu METOJIOM Tepedopa, a TaKkxKe ¢
MCIIOJIh30BAaHUEM M3BECTHBIX (OpMYII, TpeyroiabHuKa [lackalis; BEBIYUCIAT KO-
s unmenTsr Onnoma HeroToHa o opmysie v ¢ UCTIOJIB30BAaHUEM TPEYTOJIb-
Huka Ilackans;

BBIYMCIIATH BEPOSATHOCTH COOBITUI HA OCHOBE MOJCYETA YKCIIa UCXOJI0B (ITPO-
CTEHIINE CITyYan);

HCIIOJB30BATH npnoﬁpeTeHHue 3HAHUA U YMCHHA B HpaKTI/I‘leCKOﬁ Jed-
TEeJIbHOCTH U MOBCETHEBHOM KM3HM J1JI5:

aHaJM3a peajbHBbIX YMCIOBBIX JIAHHBIX, IPEJICTABICHHBIX B BUJAE AUArpaMM,
rpaduKoB; Uil aHAJIM3a UHPOPMALIMH CTAaTUCTUYECKOTO XapaKTepa;



I'EOMETPUA

yMeTh

e  COOTHOCHUTbH IUIOCKHE I'€OMETPUYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
ONHCaHUSAMU, YEPTEKAMU, N300pAKEHUAMHU; pa3InyaTh U aHAJIM3UPOBATh B3a-
UMHOE PacIojoxeHue Quryp;

e H300pakaTh reOMETpUUYECKUE (PUTYPBI U TEJIA, BBIOIHATH UEPTEXK M0 YCIOBHIO
3a/1auy;

e  pemaTh reOMETPUYECKHE 3aJa4yd, OIUPAsCh HA U3YUYEHHBIE CBOKCTBA IIJIAHU-
METPUUYECKUX U CTEPEOMETPUUECKUX (GUTYP U OTHOUICHUM MEXIY HUMHU, MPHU-
MEHSISl AIreOpanyecKuii 1 TPUrOHOMETPUYECKUI anmnapar;

e  IPOBOAUTH JOKA3ATEJBHBIC PACCYXKICHUSA IPH PEIICHUM 3a/1ad, JOKA3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

e BBIYHCIAThH JIMHEHHBIC 3JEMEHTHI U YIJIbl B MPOCTPAHCTBEHHBIX KOH(UTrypa-
USIX, 00BEMBI U IJIOUIAAN OBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI U UX IPO-
CTEHIINX KOMOMHAIINI;

e  IIPUMEHATh KOOPJAMHATHO-BEKTOPHBIM METOJ JJISl BBIYHMCIICHUS OTHOLIEHWU,
PACCTOSIHUM U YIJIOB;

[ CTPOUTDH CCUCHNSA MHOTOI'PAaHHHUKOB U H306pa}i(aTI> CCUCHMHA TCJI BpAIlICHU,

HCIIOJIB30BaThH l'lpl/l()ﬁpeTeHHble SHAHUSI 1 YMCHHUS B HpaKTI/IquKOﬁ Jes-
TECJBbHOCTH U HOBceHHeBHOﬁ AKU3HU I

e HccienoBaHus (MOJAETUPOBAHUS ) HECIOXKHBIX MPAKTHUECKUX CUTYyaIlMi Ha OC-
HOBE U3YYECHHBIX ()OPMYJI U CBOUCTB (PUTYD;

e BBIUMCIEHUS JJIUH, IO el U 00BEMOB peaIbHbIX 0OBEKTOB MPU PEUICHUN
MPaKTUYECKUX 3a]a4, UCI0JIb3Ys IPU HEOOXOAMMOCTH CIIPABOYHUKH U BBIUKC-
JIUTEIIbHBIE YCTPOWCTBA.

[IIkaaa oneHNBaHUA

Tect mo MmateMaTuke coctouT u3 19 3aganuii. 3aganusa 1 onennBaercs B 2 Oamia,
¢ 2 o 12 onenmBarorcs no S5 6anaoB, ¢ 13 o 16 —1mo 6 6amnos, ¢ 17 mo 19 — o 8
6aioB. Beero 3a TecT MoxkHO HaOpath makcumyM 100 GammoB. Kaxkmoe 3amanue
peycMaTpUBAET, KakK MPaBUIIO, PEIICHUE 3a/1a4UH.

Ha Beinmonnenue tecta orBoauTcs 3 yaca 55 MUHyT (235 MUHYT).



JleMOHCTPALlMOHHBI BAPHAHT*
Tecr mo MmareMaTuKke

3axanue 1 Ne

[Toesn Kazanb-MockBa otmnpasisiercs B 21:35, a npubsiBaet B 10:35 Ha crnenyronuii 1eHb
(Bpemst MocKOBCKO€). CKOJIBKO YacOB MOE3]] HAXOUTCS B IMTyTH?

OrtBerT: |

3aganue 2 Neo

Ha pucynke »XupHBIMUA TOYKaMHU MTOKAa3aHO CYTOUYHOE KOJUYECTBO OCAIKOB, BhIAAaBIINX B Myp-
MaHcke ¢ 7 o 22 Hosiops 1995 roga. [1o ropuszoHTanu ykaspIBalOTCs YKca MecsIa, 0 BepTUKA-
JI1 — KOJIMYECTBO OCAJKOB, BHITIABIIUX B COOTBETCTBYIOIINH JI€Hb, B MIULTUMETpax. [ Ha-
[JISIIHOCTHU KUPHBIE TOUKU HA PUCYHKE COECIUHEHBI TIMHUEH. OnpeaennuTe 1o pucyHKy, CKOJIbKO

JHEH 13 JaHHOI'O Inepruoaa BbIIIaJaJI0 MCHEC 3 MUJUJIMMETPOB OCAIKOB.
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OrtBer: |

3aganue 3
1

— CM X M . .
Ha knietuaToit Oymare ¢ pa3mepoM KJIETKH V' 7T VT m3oOpaxkéH kpyr. Haitaure miio-

1aJb 3aKpaIeHHOro cekTopa. OTBET AaiiTe B KBAIPAaTHBIX CAHTHUMETPAX.



OTBeT: I

3apanue 4

[lepen HayanoM ¢pyTOOITHHOTO MaT4a Cy/Ibsi OpOCAET MOHETKY, YTOOBI ONPEICTTUTh, KaKas U3 KO-
MaHJ{ Ha4HET urpy ¢ MaaoM. Komanga «®u3uk» urpaer Tpyu MaTda ¢ pa3HbIMA KOMaHJIaMH.
Haiinute BepoATHOCTB TOTO, YTO B 3TUX Urpax «PU3MK» BBIMTPAET KpeOuil pOBHO /1Ba pasa.

OTBeT: I

3aganue 5
Pemure ypaBHeHue V6 +5x =x. Ecom ypaBHEHUE UMeeT 00JIee OJJHOTO KOPHSI, B OT-
BETE 3aMUIINTE MEHBIIINN U3 KOPHEH.

OTBeT: I

3apanue 6

1

teA = 5" Haigure BoicoTy CH.

B tpeyronsuuke ABC yrona C pasen 90°,AB = 13 |

OTBeT: I
A




3aganue 7 Ne

Ha pucynke nzobpaxén rpadux HekoTopoit GyHKIMH y = f{x) (1Ba 1y4a ¢ o01Ieil HauanbHON
Toukoii). [lonp3ysice pucynkom, Berauciute F(8) — F(2), rae F(x) — onHa U3 mepBooOpa3HbIX
bynkmu fix).

i
]
H"""‘-—__h
e
0 20 3 ES
OTtBeT: I
3aganue 8

Ecnu kaxxnoe peOpo KyOa yBenTu4uTh Ha 1, TO €ro miomaib MOBEPXHOCTH YBEIUYUTCS HA
54. Haiinute pedpo kyoa.

OrtBer: I

3axanue 9

Haiinure 3HaueHNe BbIpaKEHUS ( = logl I 2){: - lﬂgﬁ I 2) '

OrtBer: I




3aganue 10

[Tocne noxnst ypoBEeHb BO/BI B KOJIOALE MOXKET NOBBICUTHCSA. MallbuiK U3MEpPSIET BpeMs
1a/ieHus: HeOOJIbIINX KAMEIIKOB B KOJIOJIEL U PACCUUTHIBAET PACCTOSHUE 10 BOJBI 11O (hopmyiie
ft =517 rne h — paccrosHue B MeTpax, ! — BpeMs MaJieHus B ceKyHaax. Jlo Doxas Bpems majie-
HUS KaMelKoB cocTapisuio 0,6 c. Ha ckoibKko JOKEH MOAHATHCSA YPOBEHb BOJIbI IIOCIIE AOXKIA,
4T00BI H3MepsieMoe BpeMs n3MeHmoch Ha 0,2 ¢? OTBeT BbIpa3uTe B METpax.

()TBeT:|

3amanue 11

JIBa MOTOLIMKJIMCTA CTAPTYIOT OJTHOBPEMEHHO B OJJHOM HAIIPABIIEHUHU U3 JIBYX IMAMETPAJIBLHO
MIPOTUBOIOJIOKHBIX TOYEK KPYTOBOM TpaccChl, JUIMHA KOTOPOoM paBHa 14 kM. Uepe3 CKOJIbKO MU-
HYT MOTOLMKIIUCTHI TOPABHSIOTCS B MEPBBIN pa3, €CIM CKOPOCTh OJHOTO U3 HUX Ha 21 KM/9
00JIbIIIE CKOPOCTH APYroro?

()TBeT:|

3aganme 12
— » ;Ir-
Haiiute HauGonbIuee 3HadeHne GyHKIuU ¥ = 12cosx +6v3x — 23T + 6 ya otpeske L 2.°
()TBeT:|
3aganme 13
(tgx+ v/3) log;(2sin x) 0
a) Pemnre ypaBHeHue logs; (v2cosx)

6) HaiimuTe Bce KOPHH 3TOTO YpaBHEHUS, IPUHAUIEKAIIE OTPE3KY [ 22

3aganue 14

Bce pé6pa npaBuiibHON TpeyroibHOU upaMuisl SBCD ¢ BepInHON S paBHBI 9.



OcHoBanue O BbIcOTHI SO 3TOI MpaMuAbl ABISAETCS CEPENNHOM oTpe3ka SS1, M — cepennHa
pebpa SB , Touka L nexut Ha pedbpe CD Ttak, uto CL : LD =17 : 2.

a) lokaxwure, uto ceueHue nupamuisl SBCD m1ockocTbio S1LM — paBHOOEIpEeHHAs Tparenus.

0) Beruncnure 1yMHy CpeHer JIMHUYU 3TOU TPaleIHH.

3axanue 15

Pemmte HEPaBCHCTBO

I
25 4505y < 12.
25% —

3aganue 16

OxkpyXHOCTb, BicaHHas B Tpaneiuio ABCD, xacaetcsi ee 60KoBbIX CTOpOH AB 1 CD B TOUKax
M n N coorBercTtBeHHO. M3BecTHO, uTo AM = 8MB u DN = 2CN.

a) [lokaxwure, uto AD = 4BC.

0) Halinure muinny otpeska MN, ecinu paanyc OKpy>KHOCTH paBeH V6.

3aganue 17

B urone 2020 roga rmutaHupyeTcst B3STh KpeUT B OaHKE HA HEKOTOPYIO CyMMY. Y CIIOBUS €T0 BO3-
BpaTa TaKOBBI:

— KaXXJIbI{ STHBApb JIOJIT YBEJIMUMBAETCS Ha 1% M0 CPAaBHEHUIO C KOHIIOM MPEABIIYIIETO ro/1a;
—C cbeBpans[ II0 UIOHb KaXXI0T'0 roza HGO6XO)II/IMO BBIIIJIAYUBATh OJAHUM IIJIATCKOM 4YaCTh H0JITa.
Ecnu exeronHo BeiIauuBath 1o 58 564 pybmnei, To KpeauT OyAeT MOJIHOCThIO THoraiieH 3a 4

rofia, a eCJIM €XeroJJHO BeIIIauuBath 1o 106 964 py6ineit, To kpeaut OyneT MOJTHOCTHIO Mora-
meH 3a 2 rona. Haianre r.

3axanue 18

Haiitu Bce 3HaueHHs mapameTpa a Ipu KaXI0M U3 KOTOPIX CpeAH 3HAYCHUH (YHKIIUU
¥ —2x+a

V= —"—35—
' H+x-  €CTb POBHO OJHO LIEJI0€ YHUCIIO.



3axanue 19

B mkonax Ne 1 u Ne 2 yyamuecs nucanu tect. M3 kak10i MIKOJIBI TECT IUCAIN IO KpaliHel
Mepe JIBa y4yaluxcs, a cyMMapHo Tect nucai 51 yuamuiicsa. Kax it yuanuiics, nucaBimmi
TecT, HabpaJl HaTypaJIbHOE KOJIMYECTBO OAJIJIOB. OKA3aJI0Ch, UTO B KaX/10M LIKOJIE CpeHUM Oaint
ObUT 1IeNbIM yncioM. [locie 3Toro oiMH U3 yJanmxcs, MUCaBIINX TECT, Meperen U3 mKoias Ne 1
B Koy Ne 2, a cpeiHue Galibl 3a TECT OBbLIM NePECYUTaHbl B 00CHX ILKOJIAX.

a) Mor yiu cpeaauit 6amn B mkosie Ne 1 BeIpacTH B ABa pasza?

0) Cpennmii 6ayt B mkose Ne 1 Beipoc Ha 10%, cpennunii 6amt B mkose Ne 2 Takxke BBIPOC Ha
10%. Mor nu nepBoHavanbHbIH 6a B mkose Ne 2 paBHATHCS 17

B) Cpennuii 6amn B mkose Ne 1 Beipoc Ha 10%, cpenuuii 6amn B mikose Ne 2 Takke BBIPOC Ha
10%. Haitnure HauMeHbllee 3HaUCHHE MEPBOHAYAIBLHOTO CpeiHero 0asuia B mkoie Ne 2.

* Ncnonb3oBan Oank 3ananuit «Peury EI'D»



IIporpaMmma BCTYNHMTENIBLHOT0 HCIIBITAHUSA JJIS MOCTYNAKINX
Ha 0a3e cpeaHero nNpogeccuoHAJIbHOI0 00pPa3oBaAHUA
MaremaTuka: aiaa nocrynawpomux Ha YI'CH 08.00.00, 09.00.00, 21.00.00,
35.00.00

YUCJIOBBIE U BYKBEHHBIE BBIPAKEHUSA

JenuMocTh 1enbix yucel. Jlenenue ¢ ocratkoM. PelieHne 3agad ¢ menovyuc-
JIEHHBIMH HEU3BECTHBIMU.

KomnekcHble uncna. I'eomeTpruueckas HHTEpIIPETals KOMIUIEKCHBIX YHCEIL.
JlelicTBUTENbHAA U1 MHUMAs YaCTh, MOAYJb U apTYMEHT KOMILIEKCHOTO 4Kcia. AJl-
reOpanyeckas U TpUroHoMeTpudeckas (opMbl 3alMCH KOMIUIEKCHBIX Yucesl. Apud-
METUYECKHE JEHUCTBUS HAJ] KOMIUIEKCHBIMH YMCJIAaMHU B pa3HbIX (pOpMax 3aIlvCH.
KomnuiekcHO conpsiKeHHbIE YUCIIa.

MHOrouneHsl OT OJHOM TNEepeMEHHOW. [lenmuMocTh MHOrousiaeHoB. [leneHue
MHOT'OWIEHOB C OCTaTKOM. PalinoHanbHble KOPHU MHOTOYJIEHOB C HEIbIMHA KO3 -
nueHramu. Cxema ['opHepa. Teopema besy. Uncno kopHeit MmHOTOUIeHa. MHOrO-
YICHBI OT JABYX IEPEMEHHBIX. DOPMyYJIbI COKPAILICHHOTO YMHOKEHUS JIJIsl CTapIINX
crenieneil. bunom Hetotona. Kopenb crenenn n>1 u ero cpoiictBa. CTemneHs ¢ pa-
IUOHAJIBHBIM [TOKA3aTEJIEM U €€ CBOMCTBA. IIoOHATHE O CTENEHH € 1EeHCTBUTEIBHBIM
nokasaresieM. CBOMCTBa CTENEHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. OcHoBHOE JorapudMuyeckoe ToxaecTBo. Jlorapudm mpo-
U3BEJICHMSI, YACTHOI'O, CTEIIEHH; MEePEX0] K HOBOMY OCHOBaHHIO. J[€CSATUYHBINA U
HATypaJIbHBIN JTOTapudMBbI, YUCIIO €.

[IpeoOpazoBaHus BBIPAKEHU, BKIIOUYAIOMIUX apu(METUUECKHE ONepaluu, a
TaK)Ke ONEpALMK BO3BEJEHUS B CTENIEHb U JIOrapu(pMUPOBAHUS.

TPUT'OHOMETPHUA

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yria. PannanHas mepa
yria. CHHYC, KOCUHYC, TAHT€HC U KOTaHTeHC Yuciaa. OCHOBHbIE TPUTOHOMETPHUYE-
ckue ToxaecTra. @opmyiibl mpuBeaeHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U pa3-
HOCTH JIBYX yrJioB. CHHYC 1 KOCUHYC IBOMHOTO yriia. @OopMyJIbl TOJIOBUHHOTO YIJIA.
[IpeoOpazoBanusi CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMA B TIPOU3BEIACHUE U TIPO-
W3BEACHUS B CyMMY. BhIpakeHHEe TPUTOHOMETPUYECKUX (DYHKIIMA Yepe3 TaHTEHC
MOJIOBUHHOTO aprymMeHnTa. [IpeoOpa3zoBaHus TPUTOHOMETPHUUECKUX BHIPAKCHHI.

[Ipocremme TpUroHOMETPUUECKHUE ypaBHEHHUs. PemieHus TpuroHomerpuye-
CKUX ypaBHeHUU. [Ipocreiime TpuroHoMeTpUIeCKUE HEPABEHCTBA.

ApPKCHUHYC, apKKOCHHYC, apKTaHT'€HC, aPKKOTAHT€HC YKCIIA.

OYHKIIUN
Oynkuuu. O6acTh onpeeeHuss U MHOKECTBO 3HaueHui. ['paduk GpyHKIMN.
[TocTpoenue rpadukoB (yHKIMMA, 3aJJaHHBIX pa3IMyHbIMU criocobamu. CBolcTBa
(GyHKUUNA: MOHOTOHHOCTh, YETHOCTh W HEUYETHOCTh, MEPUOJAUYHOCTh, OIpaHUYECH-
HOCTb. [IpoMexxyTKu Bo3pacTaHus U yObIBaHU s, HAOOJIbIIIEE U HAUMEHbIIIEE 3HaYe-
HUS, TOYKU HKCTpeMyMma (JOKaJIbHOTO MaKCMMyMa M MUHHUMYMA). Bwinykiocmo



@yuxyuu. I'padudeckas unrepnperauus. [Ipumepsl QpyHKIIMOHANTBHBIX 3aBUCHUMO-
CTEH B peasbHbIX MPOLIECCaX U SBICHUSIX.

Cnoxnast Qynkuus (kommosuiuss Qpynkumii). B3aumHo oOpatHbie GyHKIUH.
ObnacTh onpeziesienus u 00acTh 3HaUeHu# oopaTHor Ppynkuuu. ['padux oOpaTHOI
¢yukun. Haxoxaenne GyHKInM, 00paTHOM JTaHHOM.

CrenenHas (yHKUMS C HaTypaJbHBIM IIOKa3aTeJeM, €€ CBOMCTBAa U rpaduk.
BepTukanbHble 1 TOpU30HTAIBHBIE acUMOTOTHI rpadukoB. ['paduku 1poOHO-IH-
HEWHBIX (YHKITUH.

Tpuronomerpuyeckue QyHKIHMH, UX CBOICTBA U IpadUKH, NEPUOAUYHOCTD,
OCHOBHOM neproji. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH, UX CBOMCTBA U I'pa-
bukmu.

[TokazarenbHas GyHKIUSA (PKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapupmuyeckast QyHKIUs, €€ CBOMCTBA U rpaduK.

[IpeobpazoBanust TpadukoB: mapayieIbHbIA MEPEHOC, CUMMETPHUS OTHOCH-
TEIHHO OCEH KOOPAMHAT M CUMMETPHSI OTHOCUTENILHO Havyalla KOOPAUHAT, CHUMMET-
pHsl OTHOCUTETIFHO MIPSIMON y(x), PACTSDKEHUE M C)KAaTUE BIOJb OCE KOOpIUHAT.

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

[TonsiTue o npenene nociaeaosaresbHOCTU. CylllecTBOBaHUE IMpEAEna MOHO-
TOHHOW OrpaHMYECHHOW IOCIENOBATENBHOCTU. [[IMHA OKpPYKHOCTM M IUIOIIAIb
Kpyra Kak Ipejesisl mociiefoBareabHocTel. beckoHeuHo yObiBaroIias reoMerpuye-
CKasl IIporpeccus U ee cymma. TeopeMsl 0 Ipesesax nociegoBaresnbHocTel. [lepe-
XOJl K IIpeZiesIaM B HEPABEHCTBAX.

[TonsiTue o HenpeprIBHOCTH (PYHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
(YHKIMAX.

[Tonsitue o npenene ¢pynkuuu B Touke. [loBenenrne pyHKIMi Ha OECKOHEYHO-
CTU. ACUMITOTBHI.

[TonsiTue o mpou3BoAHON (PYHKIMU, (PU3UUECKUN U TEOMETPUUYECKHIN CMBICI
MPOU3BOAHON. YpaBHEHHE KacaTenbHOW K Tpaduky ¢Gynkuuu. I[IpousBoaHbie
CYMMBI, Pa3HOCTH, ITPOU3BEIAEHUS U 4acTHOTO. [IpOU3BOAHBIE OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIui. [Ipou3BoHbIe cOKHON M 00paTHOM (pyHKIMil. BTopas npous-
BoAHas. [[pumMeHeHue npon3BOIHOM K UCCIIeIOBAHUIO (DYHKIIUMA U TTIOCTPOEHUIO Tpa-
¢ukoB. Vcnonap3oBaHre MPOU3BOAHBIX MPHU PEIICHUU YpaBHEHUI M HEPaBEHCTB,
TEKCTOBBIX, (DU3MUECKUX U TE€OMETPUUYECKUX 3aj][ad, HAXOXKJICHUH HAUOONBIINX U
HaVMEHBIINX 3HAYCHUM.

[Tmomans kpuBoaMHEHHOU Tpanenun. [ToHsTHE 00 OIIPEICIICHHOM HHTETpAJIe.
[TepBooOpa3znas. [lepBooOpasnbie anemMeHTapHbIX GyHKIMA. [IpaBuia BeruncneHus
nepBooOpazHbix. @opmyna HeroTona-JleitOHuIa.

[Tpumepsbl UCTIOJIL30BAHUS MPOU3BOHOM ISl HAXOKIEHUS HAMIIYUILIEro pellie-
HUS B IPUKJIaJAHbIX 3aa4ax. HaxoxkneHne ckopocTu Juist mpolecca, 3a1aHHoro Gpop-
MyJioi unu rpagukom. [Ipumepsl npuMeHeHUs] UHTerpana B PU3MKe U TE€OMETPUHU.
Bropas npousBoiHas u ee GU3NUECKUN CMBICIL.

YPABHEHUA U HEPABEHCTBA
Pemmenue panoHaibHbIX, TOKA3aTEIbHBIX, J0rapu(PMUIECKUX U TPUTOHOMET-



PUYECKUX YPAaBHEHUN U HEPABEHCTB. PellleHne uppauoHanbHbIX YPaBHEHUM U He-
PABEHCTB.

OcHOBHBIE TTPUEMBI PEIICHUSI CUCTEM YPaBHEHUM: MOACTAaHOBKA, anre0panye-
CKO€ CIIO’)KEHUE, BBEICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTD YpaBHEHHUM, HE-
pPaBEHCTB, cucTeM. PenieHue cuctemM ypaBHEHUN C IBYMsI HEU3BECTHBIMU (IIPOCTEM-
M€ TUIBI). Pelienne cucrteM HepaBeHCTB C OAHOM MEPEMEHHOM.

Jloka3zaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpelHEM apU(PMETHUECKOM U
CPETHEM I€OMETPUUYECKOM JBYX YUCEIN.

Hcnonb3oBanue cBONCTB M IpaduKOB (DYHKIIUN MpHU PEIICHUH YPaBHEHHUH U
HepaBeHCTB. MeToa nHTepBaioB. M300paxxeHne Ha KOOPAUHATHOM IJIOCKOCTH MHO-
’KECTBA PEIICHUI YPABHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHrne MaTeMaTHIECKUX METOJOB IS PEILIEHUS COAEP/KATEIbHBIX 3a1a4
U3 pa3JInYHBIX 00JIacTEel HAyKU U NMPAKTUKKU. MIHTepripeTanus pe3ynbrara, y4eT pe-
aJbHBIX OrPAaHUYECHUN.

9JIEMEHTbI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUMU BE-
POSATHOCTEM

TabnuuHoe U rpaduyeckoe NpecTaBiICHUE aHHBIX. HYucnosvie xapakmepu-
CMUKU psid08 OaHHULIX.

[ToouepenHbli U OJHOBPEMEHHBIA BHIOOP HECKOJIBKHX SJIEMEHTOB U3 KOHEU-
HOTO MHOkecTBa. DOpMyJIbl UKcClia MEPEeCTaHOBOK, COUETaHUH, pa3MeleHui. Perie-
HUEe KOMOMHATOpHBIX 3a7a4. Dopmyna 6uHoma Hertotona. CBoiicTBa GMHOMMAIIb-
HBIX Kod(hdurmenTos. Tpeyronbuuk [lackans.

DneMeHTapHbIe U CIOXKHBbIE cOObITHSI. PaccMoTpeHue ciydaeB U BEpOSTHOCTh
CYMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MPOTUBOMOIOKHOTO coObITHS. [1o-
HSTHE O HE3aBHUCHUMOCTH COOBITHI. BeposTHOCT, M CcTaTUCTHYECKas 4YacToTa
HACTYIUJICHUS COOBITHSI.

Kinaccuueckoe onpenenenre BepoOITHOCTU. TeopeMbl CIOKEHUSI U YMHOKEHU
BEPOSITHOCTEM.

I'EOMETPUA

I'eomeTpus Ha MJIOCKOCTH

CBOICTBO OMCCEKTPHUCHI yTriia TPEyrojdbHUKa. Pemienne TpeyroabsHuKoB. Bei-
YHUCJIeHHE OMCCEKTPUC, MEJIMaH, BBICOT, paJNyCOB BIIMCAHHON U OITUCAHHOM OKPYK-
HocTe. PopMyIibl IUIONMIANA TPEyrojbHuKa: (popmyna I'epoHa, BeIpakeHUE IUIO-
1AM TPEYTOJIbHUKA YEPE3 PAANyC BIIMCAHHON U OMIMCAHHOW OKPY>KHOCTEM.

Brruncnenue yriioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yIjla MEXAY XOpIOU U
KacaTeJIbHOM.

Teopema 0 NMpoOU3BEICHUN OTPE3KOB XOpJI. Teopema 0 KacareJabHOU U CEKy-
uieii. Teopema o cymMme KBaapaToB CTOPOH U AUArOHAJIEH mapajuiesorpaMmma

Brnucannble ¥ onucaHHble MHOTOYTOJIBHUKU. CBOMCTBA U MPU3HAKKU BIUCAH-
HBIX Y OIUCAHHBIX YETHIPEXYTOJIbHUKOB.

I'eomeTpuyeckne MecTa TOUEK.

Pemenne 3amay ¢ mOMOIIbI0 TEOMETPUUYECKUX MPEOOPA30BAHUNA U T€OMETPU-
YECKUX MECT.

Inaunc, cunepoona, napadona KaKk zeomempuiecKue mecma moyex.



IIpsiMmble ¥ MIIOCKOCTH B NPocTpaHcTBe. OCHOBHBIE MOHITUSL CTEPEOMETPUN
(Touka, mpsiMasi, TIO0CKOCTb, MPOCTPAaHCTBO). [loHATHE 00 aKCHMOMATHYECKOM CIIO-
co0e MOCTPOEHHUsI TEOMETPHHU.

[Tepecekaromuecs, napauielbHbIE U CKPEIIUBAIOIINECS MPSIMBIE. YTOI MEXKIY
IpsAMBIMA B HpocTpaHcTBe. llepnenaukynsapHocTs npsamsbixX. llapamiensHocTs U
IIEPIICHIUKYJIIPHOCTD IPSIMOM U IUIOCKOCTH, ITPU3HAKH U CBOWCTBA. TeopemMa o Tpex
nepreHanKysipax. [lepnenaukynsap u HakJIOHHAs K INIOCKOCTHU. YTOJI MEXAY Nps-
MOU U IJIOCKOCTBIO.

[TapannenbHOCTB INIOCKOCTEN, NEPIIEHAMKYJIIIPHOCTD IUIOCKOCTEN, IPU3HAKU U
CBOMCTBA. J[ByrpaHHbIN yroJl, TUHENHBINA YTOJI IByTPAHHOTO yIJia.

Paccrosanus ot Toukn 10 miockoctu. PaccTtossHue oT mpsAMON 10 THIOCKOCTH.
PaccrostHue Mexay napajieabHbIMU IJIOCKOCTAMU. PaccTosiHue Mexay cKpenuBa-
IOLIUMUCS MPSIMBIMH.

[TapamtensHOE poekTUpoBanue. OpTOroHaapHOE NpoeKTUpoBanue. I inonans
OpPTOTOHAJILHOW MPOEKIIMM MHOTIOyrojibHUKa. M300paxkeHne MmpocTpaHCTBEHHBIX
¢uryp. LlenTpansHOE MPOEKTUPOBAHHUE.

Muororpanauku. Bepumnbl, peOpa, rpaHu MHOrorpaHHuka. Pa3eeprka.
MHororpaHHble yriibl. BelTykiible MHOTOrpaHHHUKU. Teopema JDiiepa.

[Ipu3ma, ee ocHOBaHus1, O0KOBBIE peOpa, BbICOTa, O0KOBasi HOBEPXHOCTH. [Ips-
Masi U HakJIoHHas npu3Ma. [IpaBunbHas npusMma. [apamnenenunen. Kyo6.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTD.
TpeyrosbHas nupamuaa. [IpaBuiibHas nupamuaa. Y cedyeHHas MUpamMua.

CumMmetpuu B KyOe, B apajiesienumnese, B Ipu3Me U NupaMuse.

[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasl, 3epKaIbHas).

Cedenust MHOrOrpaHHHUKOB. [locTpoeHue ceueHu.

[IpeacTaBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX (TETPadap, Ky, OKTa’Ip, A0-
JeKadIp U UKOCadIp).

Tena u moBepxHocTu BpameHus. L{lunnHap u konyc. Y cedueHnslil konyc. Oc-
HOBaHME, BBICOTA, OOKOBas IMMOBEPXHOCTh, 00pa3yrolas, pa3peprka. OceBble ceue-
HUS U CEYCHMSI MapaljiesIbHbIe OCHOBAHMUIO.

[ap u cdepa, ux ceyeHus. DIUIUIC, runepoosa, napadoia Kak ceuyeHus Ko-
nyca. KacarenpHas mimockocTh kK cdepe. Cdepa, BnMcaHHAass B MHOTOTPAHHUK,
cdepa, OnrMcaHHasi OKOJI0O MHOTOTPaHHUKA.

[Hunuaaprdeckre 1 KOHUMYECKHE MMOBEPXHOCTH.

O0beMbl TeJ1 M IUIOMIAAM UX MoBepxHocTel. [lorsTie 06 oobeme Tema. Ot-
HOIIICHHE 00HEMOB TMOIOOHBIX TEIL.

®opMmynbl 00beMa Ky0Oa, MmapajuieNienuiieia, Tpu3Mbl, TUIUHAPA. DopMyIIbl
o0bemMa MUpaMUIbl U KOHyca. GopMyITbI TUIOIIAIM MOBEPXHOCTEH MUIMHAPA U KO-
Hyca. @opmyJbl 00beMa 1apa v miomaau chepsl.

Koopaunarel u BekTOpHbI. /[ekapToBBl KOOpAMHATHI B IIpocTpaHcTBe. DOp-
MyJia paCCTOSIHUSI MEXy JBYMsI TOUKaMH. YpaBHEHHUS cepbl U TIOCKOCcTH. Dop-
MyJia paCCTOSIHUSA OT TOYKH JO IUIOCKOCTH.

Bekropel. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIIOKEHHE BEKTOPOB U
YMHOKEHHE BEKTOpPA Ha YMCIO. YTOJ MEXAYy BekTopamu. KoopauHatel BEKTOpa.



CkansipHoe npou3BesieHne BeKTopoB. KommnHeapHbsle BeKTOphl. Pa3nokeHne Bek-
TOpa IO IBYM HEKOJUIMHEApHbIM BekTopaM. KoMimanapHsie BEKTOpbI. Paznoxxenue
10 TPEM HEKOMILUIAHAPHBIM BEKTOPAM.

OCHOBBI IMTHEMHOM AJITEBPHI

MartpuuHas aaredpa. Onpegesuresn KBAaAPATHBIX Marpui. [lonarue mar-
pHIIBI, BUABI MaTPHII, ONEpPAIlMK HaJl MaTpUIlaMU U MX CBOMCTBA. Onpenenurend
Matpuil 2-10 U 3-ro nopsiaAkoB. CBoCTBa ONpeAeIUTEIICH.

CucreMbl JTHHEHHBIX aJIredpandecKux ypaBHeHui. CUCTEMbl TUHEHHBIX alreo-
panyecKux ypaBHEHHWM: OJIHOPOJHBIC W HEOJHOPOIHBIC CHUCTEMBI; PCIICHUS CH-
CTEMBI; COBMECTHBIC M1 HECOBMECTHBIE CUCTEMBI; OIIPEICIICHHBIC U HEOTPE ICTICHHbBIC
CHUCTEMBI. MeTo/1 pellieHUs CUCTEM C HEBBIPOXKICHHOM KBaJpaTHOW MAaTpUIIEH: MaT-
puuHblii — MeToa Kpamepa.

TPEBOBAHMHS K YPOBHIO ITIOAT'OTOBKH BbBIITYCKHUKOB

B pe3ynomame uszyuenus mamemamuku Ha npohuiibHOM yposHe adumypu-
CHM 001)HCEH

3HATHL/TIOHUMATH

e  3HAYEHUE MATEMATHUYECKOM HAYKH ISl PELICHHUS 3a/1a4, BOZHUKAOIIUX B TE€O-
pUH U NPAKTHUKE; MHAPOTY U OTPAHUYECHHOCTh NMPUMEHEHHSI MAaTeMATHYECKHUX
METO/IOB K aHAJIM3Y U MCCIIEI0BAHUIO TTPOLIECCOB U SIBJIEHUM B MPUPOAE U 00-
LIECTBE;

e  3HAYCHHUE MPAKTUKU W BOIMPOCOB, BOZHUKAIIIUX B CAMOW MaT€MaTUKE, IJIS
dbopMUpOBaHUS U PA3BUTHS MATEMAaTHYECKON HAYKH,

[ HUACHU paCHIMPCHUA YN CIIOBBIX MHOKCCTB KaK crocooa IMOCTPOCHHUA HOBOI'O Ma-
TCMATHYCCKOI'O allllapaTa AJIs pCHICHUSA IIPAKTHYCCKHUX 3daa49 U BHYTPCHHHX
3aJa4 MaTCMaTHKH,

e 3HAUYEHUE UJEH, METOAOB U PE3yJIbTATOB aAreOpbl U MATEMAaTHYECKOIO AaHATIN3a
JUTSI IOCTPOEHUS MOJIENEH peabHbIX MPOLIECCOB U CUTYaIU;

U BO3MOKHOCTH I'€OMCTPpHUHU AJIA OIMMCAHHA CBOMCTB PCAJIbHBIX IIPECIMCTOB U HUX
B3aMMHOT'O PACIIOJIOKCHUSI,

e  YHUBEpPCAJIBHBIN XapakTep 3aKOHOB JIOTMKH MAaTEeMaTHYECKUX PaCCYKICHUH,
WX MPUMEHUMOCTD B PA3JIMYHBIX 00JIACTSAX YEJIOBEYECKOU IeATeTbHOCTH;

e paznuuue TpeOOBaHUMW, MPENBABISIEMBIX K JOKA3aTeIbCTBAM B MAaTeMaTHKE,
€CTECTBEHHBIX, COLIMATbHO-DKOHOMUYECKMX W TYMaHHTAPHBIX HayKaxX, Ha
IIPAKTHKE;

e  DOJIb AKCHOMATHKM B MATEMAaTHUKE; BO3MOKHOCTb IOCTPOCHHUs MaTeMaTH4e-
CKMX TEOPHUM HAa aKCHOMATHYECKON OCHOBE; 3HAYEHUE AKCUOMATHUKU Il IPY-
rux o0yiacTel 3HaHUS U IJ1s1 TPaKTUKH;

e BEPOSTHOCTHBIX XapaKTEP Pa3IMYHBIX MPOLIECCOB U 3aKOHOMEPHOCTEN OKpY-
KAIOIIEr0 MUPa;



YUCJIOBBIE U BYKBEHHBIE BBIPA’KEHU A

yMeTh

BBINOJIHATH apU(PMETHUECKHUE JEHCTBUS, COUETast YCTHBIE U MUCbMEHHBIE NPU-
€Mbl, IPUMEHEHUE BBIYMCINUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAYCHUS KOPHS
HaTYpaJIbHOM CTENEHH, CTENEHN C palMOHAIbHBIM IOKa3aTelleM, Jorapudma,
HCIIOJIb3Ysl P HEOOXOIUMOCTH BBIYHCIUTENBHBIE YCTPONCTBA; MOJIb30BATHCS
OLICHKOW W NMPUKUIKOU IPU IMTPAKTUYECKUX PACUETaX;

IMPUMCHATDH IMOHATHUA, CBA3aHHBIC C ACIIMMOCTBIO LCIIBIX YUCCI, IIPpU PCHICHUU
MAaTCMATHYCCKHUX 3a1a4,

HaxXoAuTb KOPHU MHOT'OYJICHOB C OI[HOfI HCpCMCHHOﬁ, pacKiaabiBaTb MHOTI'O-
YJICHBI HA MHOXXUTCIIN,

BBIITIOJIHATD JE€UCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMH, I10JIb30BaThCA T'eOMeTpruye-
CKOW MHTEpIPETalHEe KOMIUIEKCHBIX YMCEIN, B MPOCTEUIINX CIydasX HaXo-
IUTh KOMIUIEKCHBIE KOPHU YpaBHEHWH C JEHCTBUTEIBHBIMU KO3(P(PULIUEH-
TaMH;

IPOBOJUTH TPEOOPa30BaAHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUM, BKIIOYAIO-
IIMX CTENEHU, PaJIUKAIIbI, JIOTapU(Mbl U TPUTOHOMETPUUYECKHE (DYHKIIHH;

HCITI0JB30BaAThH IlpHOﬁpeTeHHbIe 3HAHUA U YMCHHUSA B HpaKTl/lquKOi/i aeHd-
TEeJIbHOCTH U NOBCETHEBHOM KM3HM J1JI9:

MPAKTUYECKUX PACUETOB MO GopMyIiaM, BKIItOUast (HOPMYJIbI, COJEPIKAIIINE CTE-
NIEHU, PaJUKaibl, JorapudMbl U TPUTOHOMETpUUYECKHE (QYHKIIUU, UCTIONb3YS
Py HEOOXOUMOCTH CIPABOYHBIE MAaTEpUaAJIbl U MPOCTEHUININE BHIYUCITUTEIb-
HbIE YCTPOMCTBA;

OYHKINU U TPAOUKHU

yMeTh

OTIPEAEIIATH 3HaUCHUE (DYHKITUH TI0 3HAUCHUIO apryMEHTa IIPU Pa3INIHbIX CITO-
co0ax 3amanus QyHKIINY;

CTPOUTH rpaMKH U3y4EeHHBIX (DYHKIIHA, BBIMOIHATE peoOpa3oBanus rpadu-
KOB;
OTNHUCHIBATh 1O TpaduKy U 1o popMyJsie IOBEICHUE U CBOMCTBA (DYHKIIHIA;

pemaTh ypaBHEHUS, CHCTEMbl YpaBHCHUN, HEPABEHCTBA, UCITONIB3YsI CBOKWCTBA
byHKIIMN 1 UX TpadudecKue MpeACTaBICHUS;

HCIIOJB30BATH npnoﬁpeTeHHue 3HAHUA U YMCHHA B HpaKTI/I‘leCKOﬁ JeHd-
TEeJIbHOCTH U MOBCETHEBHOM *KM3HM JJI5:

OMMCAHUS U UCCIAEAOBAHUS C MOMOIIbIO (DYHKIMI pealbHbIX 3aBUCUMOCTEN,
IpeiCTaBlIeHUus] UX TpaduuecKu; UHTEpIpEeTauu IpadUuKoB peasbHbIX MPO-
LIECCOB;



HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

yMeTh
HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKUI MPOrPeCcCUu;

BBIYHCIISATH TPOU3BOIHBIC M TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (DYHKITHNA, TIPUME-
HsISI TIPABHJIa BBIYUCIICHHS TIPOM3BOIHBIX M TIEPBOOOPA3HBIX, UCIIOJIB3YSI CTIpa-
BOYHBIE MaTEPHUAJIbI;

UCCIIEeI0BaTh PYHKIIMU U CTPOUTH UX TPapUKU C IOMOIIBIO IPOU3BOTHOM;
peniaTh 3a/1a4u ¢ MPUMEHEHUEM YpaBHEHHUS KacaTelbHOM K Tpaduky GyHKINU;

pelath 3aJa4d Ha HAXO0XJICHHWE HAuOONbIIEr0 W HAMMEHBILIEro 3HAYCHUS
(GYHKIIMH Ha OTpE3Ke;

BBIYHMCJIATH IIIOIIAIb KpHBOJIPIHGﬁHOﬁ TpalCum,

HCITI0JB30BaAThH HpHOﬁpeTeHHbIe 3HAHUA U1 YMCHHUSA B HpaKTl/lquKOﬁ JeHd-
TEeJIbHOCTH U NOBCETHEBHOM KMU3HM JJI9:

pPCHICHUA I'COMCTPHUICCKUX, (1)H3H‘-I€CKI/IX, 9KOHOMHYCCKHUX U APYI'UX IIPUKJIIAI-
HBIX 3aJa4, B TOM 4YHUCJIC 3aJa4 Ha HauOOIBIINE ¥ HAMMEHBIINE 3HAYCHHUS C
IMPUMCHCHHUCM alIlllapaTa MaTCMATHYCCKOI'O aHAJIN34a,

YPABHEHUA U HEPABEHCTBA

yMeTh

penaTh palroHaabHbIe, TOKa3aTeIbHbIC U JIOTapu(PMUIECKHE YPAaBHEHUS U He-
PaBEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKHE YPABHEHUs, UX CHU-
CTEMBI;

A0Ka3bIBATb HCCJIOKHBIC HCPABCHCTBA,

pelIaTh TEKCTOBBIE 3a/1a4d C IMOMOIIBI) COCTABJIEHUS YpPAaBHEHHM, U HEpa-
BEHCTB, HHTEPIIPETUPYS PE3YJIbTAT C YUETOM OTPAHUYEHUN YCIIOBUS 3aa4K;

M300pakaTh Ha KOOPJIMHATHOM TIIOCKOCTH MHO>KECTBA PELIEHUH YPAaBHEHH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

HAaXOJIUTh MPUOJIMKEHHBIE PELICHUS] YPABHEHUHN U UX CHUCTEM, UCIIOJIb3YS Ipa-
(duyeckuii METON;

pemaTh ypaBHEHHS, HEPAaBEHCTBA M CHCTEMbI C MPUMEHEHHEM TpapuuecKux
MIPEICTABJICHU, CBOMCTB (DYHKIIHIA, PON3BOTHOM;

HCITIOJB30BaATH l'lpHOﬁpeTeHHbIe 3HAHUA U YMCHHA B HpaKTl/l‘leCKOﬁ Jed-
TCJBbHOCTH U HOBceHHeBHOﬁ JKU3HU I

IMOCTPOCHHUA U UCCIICAOBAHUA HpOCTCfIHIHX MAaTECMAaTHYCCKUX MOI[GHGI‘/JI;



3JIEMEHTbBI KOMBUHATOPUKH, CTATUCTUKU U TEOPUMU BE-
POSATHOCTEM

yMeThb

pemaTh IpocTelie KOMOMHATOPHBIE 3314l METO/I0M Tepedopa, a TaKkke ¢
MCIIOJIb30BaHUEM U3BECTHBIX (popMyI1, TpeyroapHuKa [lackans; BEIYHCISATH KO-
s punmentsl OuHoMa HproToHa 10 opMysie U ¢ UCMOIB30BAHUEM TPEYTOJIb-
Huka Ilackains;

HaXOJUThb BCPOATHOCTD C06LITI/I}I, HCIIOJIB3YA KIACCHYCCKOC OIIPCIACIICHHUC BC-
POATHOCTH;

MMPUMCHATHb TCOPEMBI CJIOKCHHA 1 YMHOXKCHUA BepOﬂTHOCTeﬁ IIpH PCUICHNHU 3a-
aq,

HCIIO0JIB30BaThb l'lpl/l()ﬁpeTeHHble SHAHUSI 1 YMCHHUS B HpaKTI/I‘leCKOﬁ Jesa-
TCJIbHOCTH A HOBCCI{HGBHOi’i KM3HU OJIHA:

aHaJM3a peaJbHBbIX YMCIOBBIX JTAHHBIX, NPEICTABICHHBIX B BUJAE JUArpaMM,
rpauKoB; Uil aHAJIW3a HHPOPMALIMHA CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUA

yMeTh

COOTHOCHUTH IJIOCKHE T€OMETPUUECKUE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
ONMCAHUSIMU, YePTEHKAMU, N300paKEHUAMH; pa3InyaTh U aHAIU3UPOBATh B3a-
MMHOE PacIojoKeHne Gpuryp;

U300pakxaTb reOMETpUUECKUE GUTYPBI U TENA, BHIOJIHATh YEPTEXK IO YCIOBUIO
3a/1a4y;

pemarbh reOMETPUYECKHUE 3a/1a4d, ONMPAsCh HA U3YUYEHHBIE CBOWMCTBA IUIAHHU-
METPUYECKUX U CTEPEOMETPUUECKUX (PUTYp U OTHOILICHUA MEXKYy HUMH, PHU-
MEHSIsI aIreOpanyecKuii 1 TPUrOHOMETPUUYECKUI anmnapar;

MPOBOJIUThH JOKAa3aTeIbHbIE PACCYKIECHUS MPHU PEUICHUH 337ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

BBIYUCIIATH JIMHEHHBIC AJIEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(UTYpa-
IUSIX, 00bEMBI U TLIOMIAIN ITOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TEII U UX IPO-
CTENIINX KOMOMHALINII;

IPUMEHSTh KOOPAWHATHO-BEKTOPHBIM METOJ ISl BBIUYMCIECHHS OTHOILICHUH,
PACCTOSIHUM U YIJIOB;

CTPOUTH CCUCHUA MHOI'OI'PaAaHHUKOB U I/I306pa)KaTB CCUCHUA TCJI BpalllCHU A,

HCIIO0JIB30BaThH npm)ﬁpeTeHHme SHAHUSI 1 YMCHHUSA B HpaKTI/I‘-leCKOﬁ Jes-
TCJBbHOCTH U l'[OBceZ[HeBHOi/i JKU3HU JIA

UCCIeI0BaHMs (MOJCIUPOBAHUS) HECIOKHBIX TIPAKTUICCKUX CUTYAIIUN HA OC-
HOBE U3YYCHHBIX (DOPMYI U CBOUCTB UTYD;

BBIUMCJIEHUSI JJIMH, TUIOIIAJIeH U 00bEMOB pealbHbIX OOBEKTOB IIPU PELIEHUH
MPAKTUYECKHX 33/1a4, UCIIOJIb3Ys MPU HEOOXOAUMOCTH CITPABOYHUKHU U BBIUKC-
JIUTEIIbHBIEC YCTPOUCTBA.



OCHOBBI JIUHEMHOM AJITEBPBI

yMeTh

® BBIYUCIITH ONPEACIUTEIN BTOPOTO U TPETHETO MOPSAIKOB;
® BBINOJIHATH ONEPALUU HAJl MATPULIAMU;
e pelaTh CUCTEMBI JIMHEMHBIX YpaBHEHUN 10 npaBuiy Kpamepa.

HIkana oueHnBaHUA

Tect nmo maremaruke coctout u3 20 3aganuii. 3aganus ¢ 1 mo 11 oneHuBarOTCsS
B 4 6aita, ¢ 12 o 14 onenuBarorcs B 5 6aimia, ¢ 15 mo 19 onenuBarotcs B 6 Oamnia,
20 3amanue oneHuBaerca B 11 Oamnos. Beero 3a Tect MokHO HaOpaTh MakCUMyM
100 6amoB. Kaxnoe 3aganue mpeaycMaTpuBaeT, Kak MpaBuilo, PEIieHre 3a1a49H.
Ha Beimonnenue tecta orBoautcs 3 daca (180 MuHyT).

I[CMOHCTpaHHOHHLIﬁ BapuaHT
TecT M0 MaTeMaTHKe

3amanue Ne 1
1 K1IIOBaTT-4ac IEKTPOIHEPTHH CTOUT 2 pyOst 50 koneek. CYETUUK dIEKTPO-
sHepruu 1 HosAOps mokaspiBay 13785 kuimoBarT-yacoB, a 1 aekaOps moKa3bIBa
13965 xunoBatT-uyaca. CKOJIbKO pyOsieil Hy»KHO 3aIlJIaTUTh 3a AJIEKTPOIHEPTHIO 32
HOs1I0pb? OTBET JalTe B PyIsX.

OTtBeT: |

3aganue Ne 2
JlauHblil yyacTok uMmeeT popMy MPSMOYTOJIBHUKA, CTOPOHBI KOTOPOT'O PaBHbI
40 m u 50 M. [Tom, pacnoyio’)KEHHBIN Ha y4acTKe, UMEET Ha IJlaHe opMy KBajpara
co ctopoHoit 9 M. HalinuTte momaab OCTaBIICHCS YacTH y4acTKa, HE 3aHSATON J0-

MoM. OTBeET AaiiTe B KBaJpaTHBIX METPAX.
30 M

O M

0m O

OrtBeT: |

3aganue Ne 3
Ha pucyHke moka3zaHo u3MeHEeHHE aTMOC(EpPHOTO JIaBJICHUS B TCUCHUE TPEX
cytok. [To ropuszoHTanu yka3aHbl THH HEJEIH, 0 BEPTUKAIN — 3HAYCHUS aTMO-
chepHOTO AaBJICHUS B MIJTUMETpPaX PTYTHOTO cToj0a. OmpenenuTe Mo pucyHKy



HAUMCHBIIICC 3HAUYCHUC aTMOCCbepHOFO JABJIICHH S (B MI/IJIJ'II/IMeTan pTYTHOl"O

CT0J10a) BO BTOPHUK.
762
760 N
758 bal
756
754 AN
752

730

ETOPHHEK | Cpela | TeTBepr

OrtBer: |

3ananue Ne 4
JIBa mipennpusaTHs MPOU3BOIAT PA3HOTUITHYIO MPOAYKIMIO. BeposTHocTH MX
OankpoTcTBa B TeueHue roga pasHel 0,1 u 0,2 cooTBeTcTBEHHO. TOrna BeposiTHOCTh
TOT0, YTO B TEYEHHUE r0/1a O0AHKPOTUTCS XOTS ObI OJTHO MPEANPUSATUE, PaBHA

OTtBeT: |
3aganue Ne 5

i 6 (3 2
Haiinnure 3HaueHne BbIpaKEHUS ;; -5

OTtBeT: |

3aganue Ne6
Haiinure momaas TpeyroiabHUKa, BEPITUHBI KOTOPOT'O HMEIOT KOOPANHATHI
(2,2), (6, 10), (10, 6).

OTtBeT: |

3aganue Ne 7
Haiinure xopens ypaBHeHus log,(13+x)=log, 8

OTBeT:

3aganue Ne 8
Haitu kopenb ypaBHeHHs v2x+31=9.

OTBeT:
3aganue Ne 9

ITo or3piBam nokymnarener Bacuimit BacunpeBuy oLeHII HAAEKHOCTD ABYX UH-
TEPHET-MarasmuHoB. BeposATHOCTh TOTO, YTO HY>KHBIM TOBap AOCTAaBIT U3 Mara3uHa



A, pasna 0,82. BepoATHOCTh TOr0, 4TO 3TOT TOBAp AOCTaBAT U3 Mara3uHa b,
pasHa 0,8. Bacunuit BacunbeBuu 3aka3ai ToBap cpasy B 00oux marazuHax. Cunras,
YTO MUHTEPHET-Mara3uHbl pabOTalOT HE3aBUCUMO JIPYT OT Jpyra, HalJguTe BEPOAT-
HOCTh TOTO, YTO HU OJIMH Mara3uH He JOCTaBUT TOBap.
Orger:
3aganue Ne 10
VY depmepa ectb aBa nois, Kaxaoe miomanasio 20 rekrapoB. Ha kaxkmom mose
MO>KHO BBIpAIIMBATh KapTO(DEIb U CBEKITY, MOJISI MOKHO JIETTUTh MKy ITUMU KYJIb-
TypaMu B JI000# Mponopuuu. YpokaHOCTh KapTodest Ha TePBOM MOJIe COCTaB-
nsiet 450 1/ ra, a Ha BTopoM — 300 1/ra. YpoKallHOCTh CBEKJIBI Ha MEPBOM IT0JIC
coctasisiet 250 11/ra, a Ha BTopoM — 400 11/Ta.
depmep MOKET MpoaaBaTh kapTodens 1o 1ene 2000 py6. 3a LieHTHEp, a CBEKITY
— o nexHe 2500 pyO. 3a nenTHep. Kakoil HanboIbIUi 10X0 MOXKET MOJTYYUTh Qep-
Mep.
Otser:
3amanue Ne 11
Ha  pucynke wu3o0paxén  rpapuk  QyHkuuu y =f(x).  DyHKIuUA
F(x)=-x’-27x"—240x—8. — ozxHa u3 nepBooOpa3ubIx GyHKuuK y = f(x). Halimure
IUIOIIA/Ib 3aKpAlIEeHHON (UTYpBHI.

|
—10 -8 Of-deix
3amanue Ne 12

1 -3 3 2
Marpuna C=A-B, e A= s U B= 5 4 . Torma anemeHr c,, paBeH

OrtBerT: |

3aganue Ne 13

2
Onpenenurens MaTPUILBI :

’ aBEH
al P

OtBeT: |

3amanue Ne 14
2 3 1

Hana matpumaA=|7 0 -2 |. HaliTu onpenenuTenb MaTpuilbl B=A" - A.
4 3 0



OrtBer:

3aganue Ne 15
Hailinute HaumeHnbluee 3HadyeHue GyHKIUH y =log, (x2 —6x+17)

OrtBer:
OrtBeT:

3aganue Ne 16
N3 nmynkra A B nyHKT B, paccrostHue Mexnay xkotopbiMu 120 kM, olHOBpe-
MEHHO BBIEXAJIM MOTOLIMKIIMCT U BEJOCUNIEAUCT. I3BECTHO, YTO 32 4aC MOTOLIUKIIACT
npoez:xaeT Ha 45 kM OoJiblie, yeM Benocuneauct. OnpeneanTe CKOpoCcTh MOTOLMK-
JIMCTA, €CJIM U3BECTHO, YTO BEJIOCUMNEAUCT MPUOBUT B MyHKT B Ha 6 4acoB mo3xe
MoToLKiIncTa. OTBET 1aiTe B KM/4.

Otser:
3aganme Ne 17
Pemmre HepaBeHCcTBO 92 —37-3° +30<0.
Otser:
3aganme Ne 18
[Imomanpe MOJHOM MOBEPXHOCTH LWJIMHIAPA PaBHA 77, @ BBICOTA LUJIWHIPA
paBHa 2,5 .Haligute guaMeTp OCHOBaHUS LWJIMHAPA.

Ortger:

3amanue Ne 19

Nmeercs nBa crnasa. Ilepseiii cogepxut 10% nukens, sropoir — 30% Hu-

keust. M3 3TUX ABYX CIUIaBOB MOJIYYMIIM TPETUH criiaB Maccoit 200 kr, coneprraiuii
25% wnukens. Ha ckoiabkO KWJIOTpaMMOB Macca IMEpBOTO CIijiaBa Obljla MEHbIIE
MAaccChl BTOPOro?
Otser:

3amanue Ne 20

227X 0¥ <5
10g4x—3—x2 (2 - x)

Pemure cucreMy HEpaBEeHCTB <
I 2.2
0g4x—3—x2 §x

OTBerT:



IIporpaMmma BCTYNHMTEIBLHOT0 HCIIBITAHUSA JJIS MOCTYNAKIINX
Ha 0a3e cpeaHero nNpogeccuoHAJIbHOI0 00pPa3oBaAHUA

Marematuka: aas nocrynaromux Ha YI'CH 38.00.00

YUCJIOBBIE U BYKBEHHBIE BBIPAKEHUSA

JlenumocTh LenbIX yncel. JleneHue ¢ ocraTkoM. Penienue 3ajad ¢ 1eI04uc-
JICHHBIMA HEU3BECTHBIMU.

MHOro4neHsl OT OJHOM NEpPEeMEHHOHU. [lenmnMocTh MHOro4seHoB. [leneHue
MHOTOYJICHOB C OCTaTKOM. ParimoHanbHbIe KOPHA MHOTOWICHOB C eIbIMHA KOd(h -
nuentamu. Cxema 'opnepa. Teopema be3y. Uucno kopHeld MHOrousiaeHa. MHoro-
YJIEHBI OT IBYX NEepeMEHHbIX. DOPMYJIbI COKPAIEHHOTO YMHOKEHUS ISl CTAPIINX
crenieneil. bunom Hetotona. Kopenb crenenn n>1 u ero cBoiictBa. CTemneHs ¢ pa-
MOHAJILHBIM [OKa3aTeJIeM U €€ CBOMCTBA. [IoHATHE O cTeneHu ¢ 1eHCTBUTEIbHBIM
nokaszareneM. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm uncna. OcHoBHOE JorapudMuyeckoe ToxaecTBo. Jlorapudm mpo-
U3BEJICHUS, YaCTHOI'O, CTEIEHU; MEPEXO] K HOBOMY OCHOBAHHIO. JleCSITUUYHBINA U
HATypaJIbHBIN JTOTapudMBbI, YUCIIO €.

[IpeoOpa3zoBanusi BEIPAKEHUM, BKIIOUYAIONMIUX apu(METUUECKHUE OIlepaluu, a
TaK)Xe OMepalvy BO3BEACHUS B CTENEHb U Jorapu(mMupoBaHus.

TPUT'OHOMETPUA

CuHyc, KOCHUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yria. PannanHas mepa
yria. CHHYC, KOCUHYC, TAHT€HC U KOTAaHTeHC uncia. OCHOBHbIE TPUTOHOMETPUYE-
ckue ToxaecTra. ®opmyiibl npuseaeHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U pa3-
HOCTH JABYX yIJIOB. CHHYC M KOCUHYC JIBOMHOTO yTJia. @OpMyJibl TOJOBUHHOTO yIJia.
[IpeoOpazoBanusi CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMA B TIPOU3BEIACHUE U TIPO-
U3BEJICHUS] B CyMMY. BhIpakeHHe TPUTOHOMETPUUECKUX (PYHKIIMNA Yepe3 TaHTCHC
MOJIOBUHHOTO aprymenTa. [IpeoOpa3zoBanus TPUTOHOMETPUUECKUX BHIPAKCHHI.

[Ipocrenmme TPUrOHOMETPUUECKHUE YpaBHEHHUs. PerieHus TpuroHomerpuye-
CKUX ypaBHeHUU. [Ipocreiiime TpuroHoMeTpUIECKUE HEPABEHCTBA.

ApPKCHUHYC, apKKOCHHYC, apKTaHT'€HC, aPKKOTAHT€HC YHCIIA.

OYHKINU

Oynkiuu. O6s1acTh onpeieIeHUs: U MHOKECTBO 3HaueHui. ['paduk pyHKIUU.
[Toctpoenue rpadukoB GyHKIUHN, 3aJaHHBIX pa3IudHbIMU criocoOamu. CBoiicTBa
(GYHKIMIT: MOHOTOHHOCTh, YETHOCTh U HEUETHOCTb, MEPUOTUIHOCTH, OTPaHUYCH-
HOCTh. [IpoMexxyTKH Bo3pacTaHusi M yObIBaHUS, HANOOJIbIIIEE U HAMEHbIIIEE 3HAYC-
HUS, TOYKH DKCTpeMyMa (JOKaJIbHOTO MaKCHMyMa M MHUHUMyMa). Buinyxiocmo
@yuxyuu. I'padudeckas uaTepnperanus. [Ipumepsl GpyHKIIMOHATBHBIX 3aBUCHMO-
CTeH B peasIbHbIX MPOLEeCCaxX U SBICHUSIX.

Cnoxnas pynkmus (kommosunus GyHKwii). B3anmHo oOpaTHbie GyHKIIUU.
OO6macth onpeeneHus U 001acTh 3HaUYeHU 00paTHoi GpyHkIuu. ['paduk oOpaTHOM
¢yukun. Haxoxaenne GyHKInu, 00paTHOM JaHHOM.

Crenennas QpyHKUHS C HATYpaJbHBIM IOKa3aTeJeM, €€ CBOMCTBa U rpaduk.
BepTukanbpHble 1 rOpu3OHTaIbHBIE acUMOTOTHI rpadukoB. ['paduku apoOHO-IH-
HEWHBIX (YHKITUH.



Tpuronomerpuyeckue QyHKIHMH, UX CBOICTBA U TpadUKH, NEPUOIUIHOCTS,
OCHOBHO neproj. OOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIMH, UX CBOMCTBA U Ipa-
bukm.

[TokazaTenpHas GyHKIMS (PKCIIOHEHTA), €€ CBOKWCTBA U TpaduK.

Jlorapudmuueckas GyHKIHUS, €€ CBONCTBA U rpaduK.

[IpeoOpazoBanus TpaduKOB: MapayUICIbHBIA MEPEHOC, CUMMETPHS OTHOCH-
TEJIBHO OCEW KOOpIWHAT M CHMMETPHS OTHOCUTEIILHO Hayaia KOOpAWHAT, CHMMET-
pUsl OTHOCUTEIBHO MPAMON y(x), PACTSDKEHHME U CKATUE BIOJIb OCEH KOOpUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[Tonsitue o npenene nociueaoBarebHOCTU. CylllecTBOBaHUE MpeEeina MOHO-
TOHHOW OTPaHUYEHHOM NOCIENOBATENBHOCTU. JlJIMHA OKPYXHOCTH M IUIOIIA[Ib
KpyTa Kak Mpezenbl NoclieoBaTebHOCTEH. beckoHeuHO yObIBaoIIasi reoMeTprye-
CKas MpOTpeccHs U ee cymma. TeopeMsl 0 npenenax nocneaosarenbHocTel. [lepe-
XO/Jl K MpeZiesIaM B HEPABEHCTBAX.

[lonsiTue o HenpeprIBHOCTH (PYHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
(YHKIMX.

[Tonstue o npenene pynkuuu B Touke. [loBenenue ¢pyHkuii Ha OeCKOHEUHO-
CTU. ACHUMITOTBHI.

[TonsiTe 0 Mpou3BOJHON (PYHKIMH, (PU3HMUECKUNA U T€OMETPUUYECKHM CMBICI
OPOU3BOAHON. YpaBHEHHE KacaTelnbHOM K rpaduxy ¢yHkuuu. IIpomsBoanbie
CYMMBI, Pa3HOCTH, ITPOU3BEIACHUS U 4acTHOTO. [IpOU3BOAHBIE OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIui. [Ipons3BoaHbIe COKHON 1 00paTHOM (pyHKIMIl. BTopas npous-
BoaHas. [[puMeHenre npon3BOIHOM K UCCIEI0BAHUIO (DYHKIIMI U MOCTPOEHHUIO Ipa-
¢ukoB. Mcnonp3oBaHne MPOU3BOAHBIX MPHU PEUICHUU YPAaBHEHH M HEPAaBEHCTB,
TEKCTOBBIX, (DU3UUECKUX U T€OMETPUUECKUX 3a/1ay, HAXOKICHUH HAauOOJbIINX U
HAUMEHBIIUX 3HAYEHUM.

[Inomans kpuBoIMHEHOM Tpanenuu. [louarue 06 onpeneneHHOM HHTETpae.
[lepBooOpa3znas. [lepBooOpasHble anemMeHTapHbIX GyHKUUA. [IpaBuia Beruncnenus
nepBooOpazubix. @opmyna HeroToHa-JIeiOHuIa.

IIpuMepsl UCIIOJIB30BaHUS POU3BOJHOM TSl HAXOKAEHUS HAMIIYYILIEro pellie-
HUS B IPUKJIAIHBIX 3a1ayax. HaxoxaeHue ckopoctu Juist mpoliecca, 3a1aHHoro (hop-
MyJoit mnu rpadgukom. [IpumMepsl npuMeHeHust HHTErpaia B (PU3UKE U TEOMETPHH.
Bropas npousBoaHas u ee GU3NIECKUNA CMBICIL.

YPABHEHUA U HEPABEHCTBA

Pemmenue painyioHaibHbIX, TOKA3aTEIbHBIX, JOrapu(PMUUECKUX U TPUTOHOMET-
PHUYECKHUX YPAaBHECHUHN U HEPABEHCTB. Pelienre uppanoHalbHbIX YPaBHEHUN U HE-
PaBEHCTB.

OcHOBHBIE TPUEMBI PELICHUSI CUCTEM YPAaBHEHMI: MOJICTaHOBKA, anredpanye-
CKO€ CJIOJKEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PAaBHOCHUIIBHOCTh YPAaBHEHUN, HE-
pPaBEHCTB, cucTeM. PerieHue cuctemM ypaBHEHUMN € IBYMsI HEU3BECTHBIMU (TIPOCTE-
e TUIbl). Perenre cucteM HEpaBeHCTB C OJJHOM MepPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpenHeM apuPMETHUYECKOM U
CpeaHEM F€OMETPUYECKOM JABYX YKCEL.

Hcnonb3oBanue cBOMCTB M TpaduKoOB (PyHKUIUN MPHU PEUICHUH YPaBHEHHUH U



HepaBeHCTB. MeToa nHTepBaioB. M300paxkeHne Ha KOOPAUHATHOM TIIOCKOCTH MHO-
’KECTBA PEIICHUM YPABHEHUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMUA U UX CHCTEM.

[IprMmenenne MaTeMaTHYECKUX METOAOB JUIsl PELIEHUS COIEPKATEIbHBIX 3a/1a4
U3 pa3INyYHbIX 00JacTel HayKu U NpakTuku. HTepnpeTaius pe3ynbrara, yueT pe-
AJbHBIX OrPAHUYCHUMN.

QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU BE-
POSITHOCTEN

Tabnuunoe u rpaduueckoe npeacTaBieHUe AaHHBIX. Yucnosvie xapakmepu-
CMUKU psi008 OaHHDLIX.

[ToouepenHblii U OJHOBPEMEHHBIA BHIOOP HECKOJBKUX 3JIEMEHTOB U3 KOHEU-
HOTO MHOkecTBa. DOpMyJIbl UKClia IEPECTaHOBOK, COUETaHUH, pa3MeleHui. Periie-
HUEe KOMOMHATOpHBIX 3ana4. Dopmyna 6uHoma Herorona. CBoiicTBa GMHOMMAIIb-
HbIX Ko3(ppunmentoB. Tpeyronbauk [lackans.

DneMeHTapHbIe U CIO0XKHbIE cOObITUS. PaccMoTpeHue ciydyaeB U BEpPOSTHOCTh
CYMMbI HECOBMECTHBIX COOBITUH, BEPOSATHOCTh MPOTUBOMOJIOKHOTO coObITHS. [1o-
HATHE O HE3aBUCUMOCTH COOBITUH. BeEpOATHOCTP M CTAaTUCTHUYECKas YacToTa
HACTYILJICHUS COOBITHSI.

Kraccuueckoe ornpezesieHre BEpOSITHOCTU. TeopeMbl CIOKEHUS U YMHOKEHU
BEPOSTHOCTEH.

I'EOMETPUA

I'eomeTpus Ha JIOCKOCTH

CBOICTBO OMCCEKTPUCHI yIiia TpeyrojbHuKa. Pelienne TpeyroibHUKoB. Bbi-
YHUCJIeHHE OMCCEKTPUC, MEJIMaH, BBICOT, paNyCOB BIIMCAHHON 1 OITMCAHHOM OKPYK-
HocTeil. PopMyIbl TUIOHIAAN TPEyrojibHUKA: GopMyina I'epoHa, BhIpakeHHE TJI0-
IaJId TPEYTOJIbHUKA Yepe3 pPaAnyC BIMCAHHON U ONTMCAHHON OKPYKHOCTEH.

Brruucnenue yriioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yrjia MEXAy XOpAOU U
KacaTeJIbHOM.

Teopema 0 mpousBefeHUN OTPE3KOB XOpA. Teopema 0 KacaTelbHOM U CEKY-
men. Teopema 0 cyMMe KBapaToB CTOPOH U IMArOHaJIeH MapajuiesiorpaMmma

Brniucannble 1 onucaHHble MHOTOYTOJIbHUKHU. CBOWMCTBA U MPU3HAKUA BIUCAH-
HBIX Y OIUCAHHBIX YETHIPEXYT OJIbHUKOB.

I'eomerpuueckue Mecra TOUEK.

Pemenue 3aay ¢ MoMOIIbIO TEOMETPUUECKUX MPEOOpPa30BaHUI U T€OMETPHU-
YECKUX MECT.

Anaunc, 2unepdona, napadona KaK ceomempuiecKue Mecma modex.

IIpsimble U M10CKOCTH B IpocTpaHcTBe. OCHOBHBIC MOHATHUSI CTEPEOMETPUU
(Touka, mpsiMasi, IOCKOCTb, MPOCTPAHCTBO). [loHsATHE 00 aKCHOMAaTHYECKOM CIIO-
co0e MOCTPOEHHUsI FTEOMETPUHU.

[Tepecekaromiuecs, mapauieabHbIE U CKPELIUBAIOIINECS MPSMbIE. YTOI MEXTY
OpssMbIMU B TipocTpaHcTBe. llepneHnukynsapHocTh npsiMbiX. llapannensHocTh U
HepHEHINKYISIPHOCTH MPSIMOM U IIIOCKOCTH, TPU3HAKK U cBoKcTBa. Teopema o Tpex
neprneHauKysipax. llepneHauKynsap 1 HAKJIIOHHAS K TUNIOCKOCTH. YTOJ MEXKAY Mpsi-
MOM U MIJIOCKOCTBIO.



[TapannenbHOCTB INIOCKOCTEN, NEPIIEHAUKYIIIPHOCTD INIOCKOCTEN, TPU3HAKY U
CBONMCTBA. J[ByrpaHHbBIN yroJI, JMHENHBIN YTOJI IBYTPAHHOIO YIJIA.

Paccrosnus ot Toukn 10 miockoctu. PaccTtossHue oT mpsAMON 10 THIOCKOCTH.
Paccrostnue Mexny nmapamienbHbIMU IJIOCKOCTAMHU. PaccTosiHue Mex a1y ckpenuBa-
FOILMMUCS MTPSMBIMH.

[TapamtensHOE poekTUpoBanue. OpTOroHaabHOE NpoeKTUpoBaHue. I inomans
OpPTOTOHAJILHOW MPOEKIIMM MHOIOyrosibHHKa. M300pakeHne MpocTpaHCTBEHHBIX
¢uryp. LlenTpansHOE MPOEKTUPOBAHHUE.

Mmuororpanauku. Bepmunbl, pebpa, rpaHu MHoOrorpaHHuka. PasBeprka.
MHororpansslie yribl. Belmykibsle MHOrorpaHHuKd. Teopema Ditiepa.

[Tpu3ma, ee ocHOBaHus1, 00KOBBIE peOpa, BbICOTa, O0KOBasi MOBEPXHOCTH. [ps-
Mas 1 HakJIoHHas nipusMa. [IpaBunbsHas npusMma. [lapamnenenunen. Kyo6.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEPXHOCTD.
TpeyronsHas nupamuaa. [IpaBuiibHas nupamMua. Y cedeHHas TUPaMUIA.

CumMmMmetpuu B KyOe, B apajiesienumese, B Ipu3Me U NupaMue.

[TonsiTiE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasl, 3€PKaIbHAs).

CeueHns MHOTOrpaHHuKoB. ITocTpoenue ceueHumii.

[IpencraBieHue o MpaBUIbHBIX MHOTOTPaHHUKAX (TeTpa3ap, Ky0, OKTa’p, 10-
JeKadIp U UKOCadIp).

Tena u moBepxHocTu BpameHus. L{unHap u koHyc. Y ceueHHslil kKonyc. Oc-
HOBaHUE, BHICOTA, OOKOBAas MOBEPXHOCTh, OOpasyroias, pazsepTka. OceBbie ceye-
HUSI U CEUCHHUS TapaljIeIIbHbIE OCHOBAHMUIO.

[Ilap u cdepa, ux ceyeHus. DIUIUIC, TUIepOoOa, mapadoia Kak ceueHus Ko-
Hyca. KacarenpHas mmockocTh kK cdepe. Cdepa, BnucaHHass B MHOTOTPAHHUK,
cdepa, onrcaHHasi OKOJI0O MHOTOTPaHHUKA.

[unuHaapuyeckrne 1 KOHMYECKUE TOBEPXHOCTH.

O0beMbl TeJ1 M IIIOMIAAM UX MoBepxHocTel. [lorsaTue 06 o6beme Tena. Ot-
HOIIIEHHE 00bEMOB MOJOOHBIX TETI.

dopMmynbl 00beMa KybOa, MmapajuieNenurea, Tpu3Mel, TUIUHApPa. DopMyIibl
o0beMa nupaMuibl U KoHyca. OopMyJIbl TUIOIIAAN TOBEPXHOCTEN MUIUHAPA U KO-
Hyca. @opmyJibl 00beMa 1mapa u miomaau chepsl.

Koopaunarel u BekTOpbI. /[ekapToBBl KOOpAMHATHI B IIpocTpaHcTBe. DOp-
MyJia PaCCTOSIHHSI MKy ABYMSI TOUKaMmu. Y paBHeHUs chepsl u miockoctu. dop-
MyJia PACCTOSIHUS OT TOUKH JI0 TIJIOCKOCTH.

Bekropel. Moaynb Bektopa. PaBeHCTBO BEekTOpOB. CI0KEHHE BEKTOPOB U
YMHOKEHUE BEKTOpA Ha YHUCIIO. YTOJ MeXay Bekropamu. KoopanHaTel BEKTOpa.
CkansipHoe mpou3sBeieHue BeKTOpoB. KosmHeapHble BEKTOpPbI. PasnoxkeHue Bek-
TOpa IO ABYM HEKOJUIMHEAPHBIM BekTopaMm. KoMruianapHbeie BEKTOpBI. Pasnoxenune
10 TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.

OCHOBBI IUHEHHOH AJIT'EBPBI
Martpuunasi aareopa. Onpenenaurenau KBaapaTHbIX matpui. [loHstue mart-
pHILIBI, BUABI MaTpHII, ONEpaIlMK HAJl MaTpUIlaMU U UX CBOWCTBA. Onpenenurend
Matpuil 2-ro 1 3-ro nopsiakoB. CBOMCTBa ONpeACTUTENCH.



Cucrembl JHHEHHBIX ajredpandyeckux ypaBHeHuil. CucTteMbl TUHEHHBIX alre0-
pandeCKUX YpPaBHEHUM: OJHOPOJAHBIE W HEOJHOPOJHBIE CHUCTEMBI; PEIICHUS CH-
CTEMBbI; COBMECTHBIE U HECOBMECTHBIE CHCTEMBI; OIIPE/ICIICHHBIE U HEOIIPEIECIICHHbIE
cucTeMbl. MeToa penieHns CUCTEM C HEBBIPOKACHHOM KBAIPATHOM MaTPULIEH: MAT-
puuHblii — MeToa Kpamepa.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BBIITYCKHUKOB

B pe3ynomame uszyuenus mamemamuku Ha npo@huibHOM ypoeHe adumypu-
eHm 00.J1JceH

3HATH/TIOHUMATH

e  3HAQYECHUE MATEMATHUYECKOM HAYKM Ul PELICHHUs 3a/1a4, BOZHUKAIOIIUX B TE€O-
pUH U NPAKTUKE; IMUPOTY U OTPAHUYECHHOCTHh NPUMEHEHHS MAaTEMATHYECKUX
METOJIOB K aHAJIU3y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUN B IPUPOJIE U 00-
IIECTBE;

e  3HAYCHHUE MPAKTUKU U BOIMPOCOB, BOZHUKAIOIINX B CaMOW MAaTEMATHKE, IS
dbopMUpOBaHUS U PA3BUTHUS MATEMATUUYECKON HAYKH;

L NACH PAaCHIMPCHUA YU CIOBBIX MHOKCCTB KaK crocoba IMOCTPOCHHUA HOBOT'O Ma-
TCMATHYCCKOTI'O allllapaTa AJIs pCHICHUSA IIPAKTHUYCCKHUX 3daa49 U BHYTPCHHHX
3aJa4 MaTCMaTHUKH,

e  3HaYEHHUE UJeH, METOJIOB U PE3YJIbTATOB AJIreOPHI U MATEMATHUYECKOTO aHAIN3a
JUISL IOCTPOCHUS MOJIEIIEN peaJIbHBIX TPOLECCOB U CUTYALIUM;

U BO3MOKHOCTH I'€OMETPUHU IJIsd OITMCAHUA CBOMCTB PEaIbHBIX IMPECAMCTOB U UX
B3aMMHOT'O PACIIOJIOKCHUS;

e  YHUBEPCAJBHBIN XapakTep 3aKOHOB JIOTMKH MAaTEeMaTHYECKUX PaCCYKICHUH,
UX MPUMEHUMOCTD B Pa3TUYHBIX 00JIACTIX YEIOBEUECKOU JeATEIHLHOCTH;

e paznmuuue TpeOOBaHUM, MPEABABISIEMBIX K JOKa3aTeIhCTBAM B MaTEMATHKE,
€CTECTBEHHBIX, COIUAILHO-DKOHOMUUYECKMX M TYMaHUTApHBIX HayKax, Ha
IPAKTHUKE;

e  DOJIb AKCHOMATHKH B MAaTEMATHKE; BO3MOKHOCTb IOCTPOCHHSI MaTEMaTH4e-
CKMX TEOPHUM HA aKCHOMATHYECKON OCHOBE; 3HAUEHUE AKCHOMATHUKU IS APY-
rux o0JyiacTel 3HaHUS U 17151 TPAKTUKH;

e BEPOSTHOCTHBIX XapaKTEp Pa3JIMYHBIX MPOILIECCOB U 3aKOHOMEPHOCTEN OKpY-
KAIOILEro MUPA;

YUCJIOBBIE U BYKBEHHBIE BbIPAYKEHUSA

yMeTh

e BBITIOJHATH apUMETUUECKUE JEHCTBUSI, COUETasl YCTHBIC M MMUCHhbMEHHBIE MPH-
€Mbl, IPUMEHEHUE BBIUUCIUTEIIbHBIX YCTPOMCTB; HAXOJIUTh 3HAYCHUSI KOPHS
HATypaJbHOM CTETCHH, CTENIEHU C PAIMOHAILHBIM TOKa3aTeseM, JJorapudma,
UCIIOJIb3YsI TPU HEOOXOJIMMOCTH BBIUUCIUTENbHBIE YCTPONUCTBA; MOJIb30BATHCS
OLIEHKOW U MPUKUIKOW MPU MPAKTUUECKUX PACUETAX;

U IMPUMCHATH IMOHATHUSA, CBA3AHHBIC C JCIIMMOCTBIO LICJIBbIX YHUCCII, IIPU PCHICHHUN
MaT€MaTU4YCCKHUX 3a1a4,



HaxXOoIWuTb KOPHU MHOT'OYJICHOB C O,HHOﬁ nepeMeHHoﬁ, pacKiIaabiBaTb MHOI'O-
YJICHbI HA MHOXXUTCIIN,

BBITIOJIHATD JIEUCTBUSI C KOMIUIEKCHBIMH YMCJIaMU, MOJIb30BAaThCsl T€OMETpHUYE-
CKOM HMHTepIpeTanuell KOMIUIEKCHBIX YKCEeJl, B MPOCTEHIINX CIIydasX HaXo-
JUTh KOMIUIEKCHbIE KOPHU YpaBHEHHH C JEHCTBUTEIHHBIMU KO3 UIIUEH-
Tamu;

IPOBOJUTH TPEOOPa30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUM, BKITIOUALO-
IIMX CTENEHU, PaJIUKAJIbI, JIOTapU(MbI U TPUTOHOMETpPUYECKUE (DYHKIINH;

HCMO0JIb30BAaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHSI B NMPAKTHYECKOM Jesi-
TeJIbHOCTHU U MOBCEIHEBHOM JKM3HU JJIS:

MPAKTUYECKHUX PacueToB Mo popMyiaM, BKIIIOUas GopMyJIbl, COAEepKAIINUE CTe-
MIEHU, PaJMKajbl, JOrapupMbl U TPUTOHOMETPUUECKUE (DYHKIIMH, UCIOIb3YS
OpyU HEOOXOJUMOCTU CIPABOYHBIE MaTepUaibl U MPOCTEHUIINE BBIYUCIUTEIb-
HBIE YCTPOWCTBA;

OYHKIMU U TPAOUKHU

yMeTh

OTIpEeIETIATH 3HaUeHUE (DYHKITUH TI0 3HAUCHUIO apryMEHTa IIPU Pa3INdHbIX CITO-
co0ax 3a1aHus PyHKIUY;

CTPOUTH rpauKH U3y4YEeHHBIX (DYHKIIM, BBIIOIHATE TpeoOpa3oBanus rpadu-
KOB;
OMHCHIBATH MO TpaduKy U 1o GopmyJsie MOBEJACHUE U CBOWCTBA (DYHKITUI;

peuiaTh ypaBHEHUS, CUCTEMbl YPaBHEHUMN, HEPABEHCTBA, UCIIOJIb3Ys CBOMCTBA
(GyHKUMN 1 uX rpaduyecKue NpeACcTaBICHHUS;

HCIIOJIB30BaThH npm)ﬁpeTeHHMe SHAHUSI U YMCHHUSA B HpaKTquCKOﬁ Jesa-
TECJBbHOCTH U HOBceHHeBHOﬁ AKU3HU I

OMMCAHUS U UCCIAEAOBAHUS C MOMOIIBIO (DYHKIMI pealbHbIX 3aBUCUMOCTEN,
MPEACTABICHUS] UX TpapuuecKu; UHTEpIpeTauuu rpadUKoB peagbHbIX MPO-
LIECCOB;

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb
HAXOJUTh CyMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKUI POTPECCHH;

BBIYHCIIATH TPOU3BOJIHBIE U TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (DYHKIIUN, IPUME-
HSISI TIPABHJIa BBIYUCIICHHS TIPOU3BOIHBIX M TIEPBOOOPA3HBIX, UCIIOJIB3YSI CTIpa-
BOYHBIC MaTEPHUAJIbI;

UCCIIEeI0BATh (PYHKIIMHU U CTPOUTH UX IPaQUKU C TOMOIIBIO POU3BOHOM;
pelaTh 3a/1a4y ¢ MPUMEHEHUEM YPaBHEHHsI KacaTeNbHOM K rpaduKy QyHKIUY;

pemiaTh 3aJa4d Ha HAXOXKJIEHHE HAauOOJbIIET0 M HAMMEHBIIEro 3HAYEHUS
(GYHKIHUU Ha OTPE3KE;

BBIYHCJIATH IIOIIAIb KpPIBOJ'IPIHGfIHOfI Tparcunm;



HCIIOJb30BAaTh npnoﬁpeTeHHHe 3HAHUA U YMCHHA B HpaKTI/I‘IECKOﬁ AeHd-
TEeJIbHOCTH U MOBCETHEBHOM *KMU3HM JJI9:

pPCHICHUA I'COMCTPHUICCKUX, (1)H3H‘{€CKI/IX, 9KOHOMHNYCCKHUX U JPYI'UX IIPUKIIAI-
HBIX 3aJa4, B TOM 4YHCJIC 3aJa4 Ha HauOOIBIINE ¥ HAMMEHBIINE 3HAYCHHUS C
IMPUMCHCHHUCM alIlllapaTa MaTCMAaTUYCCKOI'O dHAJIN34a,

YPABHEHUA U HEPABEHCTBA

yMeThb

peuaTb palluOHAJIBHBIC, IIOKA3aTCIIBHBIC U JIOI‘apI/I(bMI/I‘IGCKI/IC YPaBHCHUA U HC-
PaBCHCTBA, HPPAIUOHAJIBHBIC W TPHUIOHOMCTPHYCCKHC YpPABHCHHA, HUX CHU-
CTCMBI,

A0Ka3bIBATb HCCJIOKHBIC HCPABCHCTBA,

pelIaTh TEKCTOBBIE 3a/1a4Md C IIOMOILIBK) COCTABJICHUSI YPaBHEHHU, U HEpa-
BEHCTB, HHTEPIIPETUPYSI PE3YIBTAT C YUETOM OTPAHUYEHHMN YCIOBUSA 3a]1a4U;

1/1306pa>1<aTI> Ha KOOpIIHHaTHOﬁ IIITOCKOCTH MHOXKCCTBaA peIHGHI/Iﬁ ypaBHeHI/Iﬁ u
HCPABCHCTB C ABYM: IICPCMCHHBIMU 1 UX CUCTCM.

HaXOJIUTh MPUOJIMKEHHBIE PEIICHUS YPABHEHUN U UX CUCTEM, UCIIOJIb3YA I'pa-
(uyeckuii METON;

pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI C IPUMEHEHUEM I'papUuecKux
MIPEICTABICHU, CBOMCTB (DYHKIIHIA, POU3BOJHOM;

HCIIO0JIB30BaThH npm)ﬁpeTeHHMe SHAHUSI 1 YMCHHUS B npaKanecxoﬁ Jes-
TCJBHOCTH U HOBce)IHeBHOi/JI KU3HU I

IMOCTPOCHHUA U UCCIICAOBAHUA HpOCTGfIIHPIX MaTCMaTHICCKHUX Mozxeneﬁ;

SJEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU BE-
POATHOCTEHN
yMeTh

pemaTh MpocTeiime KOMOMHATOPHBIEC 3a/1a4u METOJIOM Tepedopa, a TaKkxKe ¢
UCIIOJIb30BAaHUEM U3BECTHBIX POPMYII, TpeyroiabHuKa [lackans; BBIYUCISATH KO-
s unmenTsr 6nHoma HeroToHa o GpopMylie U ¢ UCTIOJIb30BAaHUEM TPEYTOJIb-
Huka Ilackans;

HAXOJUTh BEPOATHOCTH COOBITHSI, UCIIOJIb3YSl KJIACCUYECKOE OIpEeIICHUE Be-
POSITHOCTH;

IMPUMCHATH TCOPEMBI CIIOKCHHUA 1 YMHOXKCHUA BCpOHTHOCTeﬁ IIpH PCUICHWH 3a-
Aag;

HCIIO0JIB30BaThH HpHOﬁpeTeHHI)Ie SHAHUSI 1 YMCHUA B HpaKTI/I‘leCKOﬁ Jesa-
TCJBbHOCTH U HOBCCHHCBHOﬁ JKU3HU U1

aHaJlM3a peajbHbIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BUAE AUATPAMM,
rpaduKoB; 1Tl aHaIu3a HHPOPMAIIMH CTATUCTHUECKOTO XapaKTepa;

I'EOMETPUA

yMeThb



. COOTHOCHTb IIOCKHE TeOMETPUIECKHEe (PUTYPHI i TPEXMEPHBIE OOBEKTHI C MX
OTHCAHUSIMU, YePTEKAMHU, N300pAKESHUSIMH; PA3INYaTh U aHATH3UPOBATH B3a-
MMHOE PacrojoXeHue Quryp;

. n300paxaTh reoMeTpruUYecKue (PUTyphI ¥ TeJ1a, BHITIOIHATH YEPTEXK IO YCIOBHUIO
3aJ1a4u;

e  pemaTh FeOMETPUYECKUE 3aJauH, OMUPAsCh Ha M3YUCHHbIE CBOWCTBA IIJIaHHU-
METPHUYECKUX M CTEPEOMETPUUECKUX (DUTYP ¥ OTHOLICHUM MEXIY HUMHU, IIPH-
MeEHsIs anreOpanyecKuil 1 TPUTOHOMETPUUYECKUH aIlapar;

e  TIPOBOAMUTH JIOKA3aTEIBbHBIC PACCYXKICHUS TPH PEIICHUH 3a/1ad, JTI0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

. BBIYUCIIATH JIMHEHHBIE JIEMEHTBI M YIUIBI B MPOCTPAHCTBEHHBIX KOH(UTYypa-
IIUSX, 00bEMBI U IUIOIIAIA TTOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TENI U UX IPO-
CTEHIINX KOMOMHAIIHI;

. IPUMEHSTh KOOPAWHATHO-BEKTOPHBIM METOJ JUIS BBIUMCICHUS OTHOIICHHH,
PACCTOSIHUM W YTJIOB,;

U CTPOUTH CCUHCHUA MHOI'OI'PaAHHUKOB U I/I306pa)KaTB CCUCHUA TCJI BpalllCHUW A,

HCIIO0JIB30BaThb l'lpPIOﬁpeTeHHI)Ie SHAHUA U YMCHUA B HpaKTI/I‘IeCKOﬁ aes-
TECJBbHOCTH U HOBceHHeBHOﬁ AKU3HU U1

e HccienoBaHusA (MOJETUPOBAHMS ) HECIOKHBIX MPAKTHYECKUX CUTYyAIUil Ha OC-
HOBE U3YYEHHBIX (DOPMYI U CBOMCTB QPUTYD;

e BBIUMCIEHUS JJIUH, IJIOMAJEH U O0BEMOB PeaTbHBIX 0OBEKTOB MPHU PEIICHUH
MPAKTUYECKUX 33724, UCTIONb3Ys IPU HEOOXOAMMOCTH CITPABOYHUKH U BBIUHC-
JINTEJIbHBIE YCTPOMCTBA.

OCHOBBI JIUHEMHOM AJITEBPBI

yMeThb
® BBIUKCIIATH ONPEIEIUTEIN BTOPOTO U TPETHETO MOPSIKOB;
® BBINOJIHATH ONEPALUU HAJl MATPULIAMU;
e pelaTh CUCTEMBI JIMHEMHBIX YpaBHEHUH N0 npaBuity Kpamepa.

HIkana oueHUBaHUA

Tect mo matematuke coctout u3 20 3agannii. 3aganus ¢ 1 mo 11 oneHuBarorces
B 4 Oamna, ¢ 12 mo 14 ouenunBarorcs B 5 6amna, ¢ 15 mo 19 onennBarorcst B 6 6amna,
20 3aganue onenuBaercs B 11 6amnos. Beero 3a Tect MOKHO HaOpaTh MaKCUMyM
100 6amnoB. Kaxknoe 3amanue npenycMaTpiuBaeT, Kak MpaBwiio, pEIieHUE 3aJauH.
Ha Beimosinenue tecra orBoautces 3 yaca (180 MunyT).

JleMOHCTPALIMOHHBIA BAPUAHT
TecT Mo MaTeMaTHKe

3aganme Ne 1



KeneznonopoxHbiii 6mteT 11t B3pocioro ctout 220 pyoneit. CtouMocTs Ou-
JeTa I IIKOJbHHMKA cocTaBiaseT 50% oT cromMoctu Omitera Jjis B3pOCIOrO.
['pynma coctouTt u3 16 mKOIbHUKOB U 3 B3pochbiX. CKOIBKO pyOIiel CTOAT OUIETHI
Ha BCIO rpymimy?

OrtBerT: |

3ananue Ne 2
B tabnuue ykazansl cpeHue IEeHbI (B py0JIsiX) HA HEKOTOPbIE OCHOBHBIE MTPO-
JTYKTHI TUTaHUs B TpeX ropojax Poccuu (o manHbeiM Ha Havyaso 2013 roga).

E;:Iﬁ:{TZBaHHe TBeps Jluneux bapuayn
{él;lf;{;l)qHLIH xJ1e0 16 15 18
Momnoxko (1 autp) 32 28 35
Kaprodens (1 kr) 15 18 20
Coip (1 k1) 240 | 260 220
Msico (roBsinuHa) 360 | 320 300
Iloncosnneunoe

macJo (1 outp) 48 >4 >0

Omnpenenure, B KAKOM U3 3TUX TOPOJIOB OKKETCS CAMBIM JICIIEBBIM CJICAYIOIIAN
Ha0Op MPOJYKTOB: 2 OaTOHA MIIIEHUYHOTO Xjeba, 2 Kr kapTodens, 2,5 Kr ToOBs-
IUHBI, 1 KT cbIpa, | IUTp MOACONHEYHOro Macia, 2 JuTpa MoJioka. B oTBeT 3amnu-
IIUTE CTOUMOCTh JAaHHOTO Ha0Opa MPOAYKTOB B 3TOM TOpojie (B pyOIIsix).

OrtBerT: |

3ananme Ne3
Ha rpaduke, n300pakeHHOM Ha PUCYHKE, PEICTaBIEHO U3MEHEHHE OUPIKEBOI
CTOMMOCTH aKIUil ra3o100bIBaIONIe KOMIAHUU B MEPBBIC JABE HEAETH HOSIOps. 2 HO-
a0pst Ouznecmen npuodpen 10 akmuii sTolt komnanuu. [lecTs U3 HUX OH Npoaan 6 Ho-
sa0ps, a 13 Hos10psi — ocTanbHblie 4. CKONMBKO py0Jieit moTepsiyi OU3HECMEH B pe3yJIbTaTe
ATUX ONeparuii?
pyo0.

1200




OrtBer: |

3aganue Ne 4
JIBa mpeanpusTUs NpOU3BOAAT PA3HOTUIHYIO NPOAYKLIHIO. BeposTHOCTH nX
O6ankpoTtcTBa B TeueHue rojaa paBubl 0,1 u 0,2 cooTBeTcTBEeHHO. TOT1a BEPOSITHOCTH
TOT0, YTO B TEYEHHUE I0/1a O0AHKPOTUTCS XOTA ObI OJTHO MPEANPUSITHE, PAaBHA

OrtBerT: |

3aganue Ne 5
Haitgure 3HaueHne BeIpaXkeHus 8,5-2,6—1,7.

OrtBer: |

3ananue Ne6
Haiinure miomaas TpeyroiabHUKa, BEPIIMHBI KOTOPOTO UMEIOT KOOPAUHATHI
(2,2), (6, 10), (10, 6).

OrtBer: |

3aganue Ne 7
Pemmure ypaBHeHune 3 =27.

OTBerT:

3aganue Ne 8

Haiitu kopeHb ypaBHEeHUs /15—-2x =3.
Ortser:

3aganue Ne 9
ITo or3biBam mokynarener Bacunuii BacuiibeBUY O11eHUIT HAAEKHOCTD JIByX MH-
TepHET-MarasuHoB. BeposSTHOCTh TOTO, YTO HY>KHBIM TOBap JAOCTABAT U3 Mara3suHa
A, paBHa 0,82. BeposTHOCTH TOTO, YTO 3TOT TOBAp AOCTaBAT W3 MarazuHa b,
paBHa 0,8. Bacwmii BacunbeBud 3akasan ToBap cpa3y B 00oux marazunax. Cauras,
YTO MHTEPHET-Mara3uHbl padOTalOT HE3aBUCHMO JIPYT OT JIpyra, HAWIUTE BEPOSAT-
HOCTb TOTO, YTO HHM OJIMH Mara3uH He JOCTaBUT TOBAp.
Ortser:
3aganue Ne 10
VY depmepa ecTh nBa mojs, Kaxaoe miomaabio 20 rekrapoB. Ha xaxkmaoM 1mose
MOYKHO BBIpaIlIMBaTh KapTOQeb U CBEKITY, MOJISI MOKHO JETUTh MEXIY dTUMU KYJIb-
Typamu B J11000H Tpomnopuuu. Y pokaltHOCTh KapTodelisi Ha MEpPBOM T0JIe COCTaB-
nsiet 450 1/ ra, a Ha BTopoM — 300 1/ra. YpoKallHOCTh CBEKJIBI Ha MEPBOM IIOJIC
cocraisieT 250 1/ra, a Ha BTOpoM — 400 11/Ta.



depmep MoxkeT TpoiaBath kaptodens mo rene 2000 py06. 3a 1eHTHEp, a CBEKITY
— o uene 2500 py6. 3a nentaep. Kakoit HanbonbIuit 10X01 MOXKET MOIYYUTD pep-
Mep.
Ortger:
3amanue Ne 11
Ha  pucynke  wu3o0paxén  rpaduk  dyskuuu y =f(x). DyHKUUA

15 o
F(x)=x"+30x +302x—§ — OJlHa U3 TEepBOOOpa3HbIx GyHKIUHU y = f(x). Haiiqure

IUIOLIAAb 3aKPAICHHOW (PUTYPBHI.
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-1 = (el
3aganue Ne 12
1 -3 3 2
Matpuna C=A-B,rne A= s o M B= 5 o4l Torpa snemeHr c,, paBeH
OTBeT: |
3aganue Ne 13
2
Onpenenurens MaTPULIBL | 4‘ paBeH
OrTBer: |
3aganue Ne 14
2 3 1
Hana matpummaA=|7 0 -2 |. HaliTu onpenenuTens MaTpuilbl B=A" - A.
4 3 0
OrTBer:

3aganue Ne 15

Haiinute nHaubomnplnee 3HaueHne GYHKIUHA y = 4_2+4x_"2
Orger:
3ananmne Ne 16
3aBUCUMOCTB 00BbEMA cripoca q (€IUHUIL B MECSI) Ha MPOAYKIIMIO MPEITpHsi-
TUS—MOHOIIOJKUCTAa OT LEHHI p (ThIC. py0.) 3amaérca dhopmysnoi ¢g=100—10p . BeI-
pydKa MpeanpusTUsi 3a MecsIl 1 (B ThIC. py0.) BeIYUCsAETCS 10 popMyne r(p)=q-p



. Onpenenvre HanOOIBIIYIO TIEHY P, PU KOTOPOUW MECSIYHAsI BBIpYyUYKa r(p) COCTa-
BUT He MeHee 240 Tric. py0. OTBET IpUBEAUTE B THIC. PYO.
OrtBer:
3aganue Ne 17
Pemnre HepaBeHCTBO 4°° —71-2°° +7<0.
OTBerT:
3aganue Ne 18
[nomanpk MOJHOM MOBEPXHOCTH LWJMHAPA paBHA 77, @ BbICOTA IUJIMHIPA
paBHa 2,5 .Haliaute guaMeTp OCHOBaHUS LWJIMHApA.

Ortger:
3amanue Ne 19
Omns xouer B3sTh B kKpeaut 100.000 pyOneit. [Toramenue kpeaura NpoOuCX0uT
pa3 B roji paBHbIMH CyMMaMu (KpOME, MOXKET OBITh, MOCTEAHEHN ) MOCIIe HAYUCTIECHUS
npoueHToB. CtaBka npoueHta 10% romossix. Ha kakoe MUHHMaIbHOE KOTUYECTBO
net MoxkeT O B3ATh KPEIUT, YTOOBI €XKETroHbIC BBITIIAThI Oblid He Oosee 24.000
pyouteit?

OrtBer:
3aganue Ne 20
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